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PhenylRlvem salts , MamiJacfurt' of MP) 470r 

J'olycliloramidines alkyl dtrivativeu , .Manufacture 

of (P) 806 

Ptilyehloruiiillnes , Derivatives ot eertiilii (P; , 008 
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Bncliman, F E . and Nortbcni Jioii ( u. Ores , Agglomerat- 
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. Hoad, Hothorhitho, S.E,, SoapV 
O.M. Sow^rby. W. M., c/o United Alkl 
hiiBcn Works, Gatosheod-on-Tvi 
Spackman, Chas., Hosehaugb, Clithl 
^ Portland Ctunent Manufacturer. * 

Sparke, Archibald, Public Library t 
Bury, Lanoiis, Chief Librarian, 

Sjiarre, Fui. 18|0, Washington Street 
Del., U.S.A., Uliortnst. 

1901. Rjiarrow, J. Marcelhifi, o/o Imperial 

Colour COm Ltd,, 6-22, Morse Strei| 

Canada, Varnish and Colour Manuft 
1904. Stiayd, Clm.s. Hay, Fi-rnwood P.D.. 

downe. D»4aware Co. Pa.. U.S.A.. 

Chemist \ 

1904. SyaMden, ('.. 181. Front Street. .New' York 

U.S..A,, Chemical Merchant. \ 

190.5, Speight, W. F., Sewage \Vmk,s, Dcighton, HuddersV 
field, tkleii'ist. 

1883. Spence, D., Maiiehester Alum Work.s, Manchesmr, 
Alum Mamifactiiror. 

1900. Spence, Howanl, (JoiirnulH) Audley, Brood 'Road, 

Sale, Clieshiro ; and Alum Works, Manchester, 
Chemical Manufacturer. 

1883. Silence, Jno. VV., Tiviot Colour Works, Manclieater 

Road, Stockport, Drysalter, 

1903. Spcnecf. A. Gordon, 'I’ruro, N.S.. Cjuunla. Cliemist. 
I9<)(> Sponeer. Fivd W., c/o Standard .Ammonia Co., 
Ltd.. Glebe J’ojiil, Sydney, N S.W-. Australia, 
M'oi Us Manager. 

1884. Spencer, Jno., Globe 'I'ube Works, Wednesbury, 

Tube Manufaotuier 

O.M. vSpeneer, J. W., Newbiggin House, Kenton, Now* 
castle. on-Tyne, Steel Manufacturer. 

1901. Spencer, Robt.. juii., 3, W'ootjvdle Terraic, Brad* 

fool 

lOtrj'Spenv, Fliii'-e A , 190, .Mni Iborouglt Road, J’rosjioot 
IMrk South. Hrooklyu, N.V.. U.S.A., Electrical 
Ftiguif'er. 

Sperry, Frwin S.. P.O.Box 66(i, Bridgeport, Coniy 
U.S.A,, Metallurgist. 

Speyer, J.as., c/o Spever .Y (V... 24. I’iiU' Streoi, 
find (JotirnaN) 257. Madi.MUi Avenuo, Ne\'' Tork 
(My, U S. A , Banker. 

1906. Spicer, J. SpoHon), Box 40L Finporium. Pa., U.S.A., 
('heiniHt (Powder WoiIch). 

1884. Spiegel, Dr. .Xdoll, Mcsscl, bei DarniHtadt, Germany, 

' Analvtiea) ('hemist. 

‘ 1903. Spiel maun, P. F., 21, Ciidogan Gardons, J-ondon, 

' SAV., ami (Jourimlii) I'reudenbergstr 30. Zurich, 

8> w it/erlaiul, Cheinieal Student. 

1996 Spiera, V. G , Middlet.Hik, Kumptee. /Central 
Provine.es. liutia, (4icmist. 

' 1889. Spies, Adolph. 102. Fiuichari'h Street, London, EX-» 
(3iemicui Merclumt. 

' 1889. Spies, Hermann, 102, Fem hurch Street, London, 
F.C , (j)iemieal Merchant 

1886. Spiller, A., Fdison-Swan Fleet ric Co., South Benwell 
’ Works, New'castle-oii-'J’yne, Eiectrician. * 

■ O.M. Spiller, J., 2, 8t. Mary's Blind, Canonbury, London, 

! N , Consulting Chemist. 

I I89(». Spoor, J. L.. Rede Court. Roehcstcr. Kent, Portland 
i Cement Manufacturer 

I 1996 Springer. Di. All., 312. Fast Second Street, Cir.cin- 
j nnti. Ohio, U.S.A,, ClieniiM. 

1900. Spurge, E<lw. C., 619, Bulfalo Avenue, Niagara 

Falla, N.Y„ U.S.A.. Chemist. 

1901, SpuTlin, Oscar L., c/o Georgia OUon Co., 
919, Aiwteil Building, Atlanta, Ga„ *|L8.A.j 

Cliemiat. I 

Squire, P. W., 413, Oxford Strtu-t, Ijondon, W., 
Pharmaceutical ChemiRt. 

Stafi'ord,. Clm«. H., c/o The Birkacre Printing Co., 
Chorley, l^ancs., Colourist. * 

Staid, Dr. K. F.. 67th Street and A, V. Hy.. Pitts* 
burg. Pa.. U.S.A., Chemical Workn Manager. 
Stahl, Dr. Paul 0., 13, ^Square de Jussieu, Lille 
(Nbrd), France, Chemical Manufacturer. 


1887. 

1904. 


1904 



1897. 

1905 


O.M. 

1890. 


O.M. 

1906. 
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^ .W^SOOIl^Y 

tV^ ^ -'A Stroet^ BulTalo, 

>J.y.. 1) S.A., (Colour Chonnwt. j 

T Stahnaim, Otto, :0 7, McCoMiiok Salt 

Ijjko t.jtv, Utah, IkS A., Metallurgical F^ngmccr, | 

I. otamp, Jvlward, Klorcmui House, DewsiWip Ijane, 
r)ukinli<-Id, Sewage Works Manager. ^ 

..♦StandfaHt, Juo. T.. c/o Messrs. Hurt, JloulYoii, and 
Haywood, Jdd., Sel/.a<'to, Belgiuin, fJliejnist. ; 

a Sitttdey, Harry, 11, St. Mieliar^’H 1‘arL. Jlnsfol, , 

I.,eeturcM «m Applied Physics and KiiKue-eniig 

1. Stanley, VVm.. Oriail. Harrington, Mass, L' S. A , 

Knijint’cr. 

'. Stantial, Prank O,, < /o t'oeluaiK* ('hernical Co , 
PveiHdt, Mass,, LJ.S.A,, l'o(‘linieal Chemist. 

'. Staph'S, H, J., The Old Hall, Spoiidon, Oerhy, 
Colour Manufacturer. 

. Stark, ,1. h\, Ri>se<lal(', Ihonihorongh, ('lioshin'. , 
Works Sufu'miteiuieiit. 

i. Stathani. Noel, c/o 'Tht' VVi'st Virginia Ihijiei' and 
Pulj) Co., Ihediiumt, W fst Vu , C.S.A , Ihigineer. ; 

. Staidlaoluu', W., (H, ( tlKTa ilerstrassc, Jjasle, 

Switzerland, Clunnical Works Manager. 

'. Stead, J, Christopher, I, Idnsbury Cmcuh, London, 
K,(V, Teehnieal (’hemist. 

. Stoad, J. K, PJtS.. II, Oueen’s 'rernn*'. .Middles- 
hrough-on-'i’ees. Anal\’t ical Chemist. 

'. Stehhins, (dias If., 7<k' Meudmn Street. Melrose, ’ 
Mhhk., 1J,S a , .As'-isfant ('fieinist (Host on Na^ v i 
Vard). 

. Siehhnis. Dr. d II , tiT, Last ‘J'Jnd Street, N(‘w 
Volk Cit-v’, C S \ , All<d^'tlCHl ('heiiu^t ' 

Steedman, P. 11., W'hinticid, Hrestw lek, Ayrshiie, 

N. fk, ClaMMiea) Maniitactnrer. 

. Steel, Fr(‘d. \V'., c/o Cuming, Smith anil Co., V’urra- 


OF CHEMICAL INDUSTRY. 


1804. SR'vens, duo. 11., 205. Perry Streel!^ Newark, N.d., 
IkS.A., Manutactiiring (Chemist. 

1002. Stevens, M. White, H.M, J*ntent Oflicc, Chancery 
l.<ane, London, W.C., (’hcniist. 
l‘.K),*l. Stevens, 'I'. Iv. H, PO Hox 120, Kalgoorlie, West 
AiiKtndi.i. Metidlurgii’al Chemist. 

IHH4. Stevens. Win., 'L’lie Native Cnano (Vi., Ltd., 20, 
New JUidge Street, London, E.(A, Seciotary. 
10t)7. Stevenson. (Mias h' , 80. Polwarth Terrnce, Kdiu- 
Inngh, Dvei 

O.M. Stevenson. SirTlios., M. I)., Cny’s Hosfiilal, London, 
S. E., < 'heimcal Ijr'cturer. 

O.M. Stevenson. W,, Stamlard \\h>rks, 05 a. Southwark 
Street, London. S. P., (^lernical Mnjiiitacturer. 
lOOl. Stewart, David Ik D,, Aherdeon Comh Works, 
Hiitcheon Stn-el, Aherdeon, Managing Diij^'ctor. 
lOOd. Stewart, .las , .‘k Liidgate Circus ISuilihrigs, London, 
E.C , Pditoi (“ (ias World'’). 

IHOU. Stewart, Kohl,, 4d, Tx-agrave Hoad, Luton, Cliemical 
Works Managei. 

O.M. St<*v\art. S., c/o Micliael Nairn ami Co., Ltd., 
IvirkiMildy, \ Ik, 'rechiiical Clu'uiist. 
lUOti Stiiklaml, Oliver W .. (•/<• d’lic New IC\ plosives Co., 
Ltd, Slowmaiket, Suffolk. WoiKs (hcrnist 
11)04. Stieghtz,, .liilius. CniveiHity of Chicago. Chicago, 
III. I’.S A . Associate 1‘ioteHsor oi t'licimstrv. 
1004 Stitt, dohii 'r . no, I'airock Sln ef (Jiavismid, Kent, 
W ork'^ ( ’hi mist 

ISHtl Stilwcll. .VIhert (J , ‘{(i. Cold Stiict. Ni'w \ Ork 
( 'it V. CSV, < ’heimsl. 

lOOd Stingchn, Di Kill/, < /o Solvay J’rocess Co., 
» S\iaciise. N V.. C ,^A . ('henilsl, 

iSSti Stirk. dos . Siiimvsidc Hydro. Southpoil Hiewer's 
PriLnne'i 


villii, Melhourne. V'lc., .Australia, ChemiHl. 

1900. Steel, duo. S, Aelieinat, Jilackhuni, Mclhoutne, 
Vic., Austiulia, Chemist 

1884, Steel, K JOlhott, d8. Past Pnik Parade, Northamp 
ton, Headniaster. 

lOOfi. Sted, S .1., 17, Creat 'rower Stiect. laimlon, C . 
Analytical ('hemisl. 

O. M. St('cl, 'I’hoH., ('oloiiial Sugar IhdirieiV, O’t'oniiell 

Street. Sydney, N S W.. Australia. Sugai Chemist 

P. Khi. Steers. Thornton. 221, (hand .\vcniie, Hiooklvn. 

, N.V’., C S A . Chcnnsl 

1905. Sti'iger, t h'orge, ('osmioh Club. W af-huigton. D.C 
U.S.A . Chemist. 

1897, Stein, Sigiiumd. 214, I'ppi'r J'ailiaineut Street, 
Liverjiool, Siigai Ki-hiieiy Manager, 

1897. Steinhart, Dr. Oscar .L. c o Mcs^i^ Siemhait 
Vogel lA Cloml, -I LIomIh Avenue PeiK fiun h 
St rei't, P ( ' , Manidai I iit ing < 'he mist 
190d. Stell, S. P,. 25. Il<-iuy Street, Keighley, V orks., 
Teacher of Clicinistiv. 

188 /, Stenhonse, 'IV, 'l ow nhcad. Hochdale, Viialvtieal 
( 'hemist . 

I 90 !k Sti'iihun, Ceo. Jk. c/o Larkin Soap Co., Huflalo, 
N.V., U.S .V,, I’crfiimer. 

1904. Stejihcu, A P., Laclilun Cold Pields, Tdd. poi hes, 
N.S.VVk, .Auhtiaiia, .Analytical Chemist. 
j^884- St/’pheim, 11. Chas., M.l’., Avenue House, Pinchlev. 
N., Ink Manulact iirci 

1892 . Stoplicns, M. lO., 4 , t/arlton (hiidcns, Londoti, 
S.VVk ; amP(doin rials) 57 -(’itr, Alderscate Street, 
laimlon, FkC . Ink .Mamifacl in er 
1889 . Stern, .Arthur L. Southhank, Slupetihill Hoad, 
Hurffiti on 'rrenl. Hiewing Cheiuist 


I89.'k Stock. P W. Keating. Coiudv Analyst’s OHice, Dar- 
lington. Arialdival and ConHiilting Clu mist. 

1900. Stoekd.ale, Pdgai, e/o P. Dewliurst ami Co..Ltfl, 
Printworks. Halley, Yorks.. Colour ,Mi\er. 

1 888 Stoi kdah . Wm. Hos-hauk Pinilwoii^s, H.niis 
hottoiii. neat Maiieliestei. ('uIko Pnntii 
1887 Stot'hs, H H. I2. Victoria Hoail. West Knhy, 
clleshlie, Alialvtieal (’hciinsl 

190d Stoddk'rd. .Icssc D , Dct rod, 'resting Lahoraloi’y, II II, 
Cnion 'I’rusl Huildmg. Dclrod. Mii h,, l’.S..A. 

188.) Slodilart, P W'alhs, tJrafton Lodg;e, Siiesd Park, 
Hirst, 4, An.ilvtieul t'lienn.st 
().iM. Sloer, d . 0, Hmiovi'i t^niy, Diihlin * 

(). M. Stoker, C N , O, J.issar Avenue, Chi phnm ( 'omimm, 
S W.. Analvtieal Chemist 

1899 Stokes^ All \V Lahoratorv, 'I’owii Hall, Padding- 
ton tirecn. W , Public Analysi 


I9( Ml 

Stokes, Prance ,) . 

1 7t h and ( 

unlilia SlU'cts, 


Philadelphia J’a 

, PS V , 

.Mamil.'K 1 111 mg 


< 'hcmi.st 



1 898. 

St olvC!-,. |>i Henry 

N , Huicaii 

of Slamlaiils, 


Washington, D.C., C.S A,. Chemist 

1892. Stone. Plank, Lahoiatorv, Pt.'k CoHms Stpst, 
Mclhouiiie, Victona, Analytieai Clieiiiist and 
.Assaycr. 

1900. Stone, (h'o. C, c/o New deisey Zinc Co., 71, Hiianl 
way. .New V oi k t'dy, I S ,A , Ihigiiicer 

1899 Stone. 1. ji’., i(K). William Slieel, New Volk Cdy, 
L'.S. Chemical Merchant. 

1888, Stone, Thos. VV' . Clieimcal W’oiks, St. (Jeoigi', 
jinstol. Chemieat Manufactnier. 

O.M. Storey, I H., Ha v erhreaks. Lancaster, (’hcmical 
Maiintact iircr. 


190C. Sleinhcic, Prank d N. 18, 'I'ymlall Avciim, 
'I’oronto Canada. Analvlical Chemist, 

O.M. Steuart, D. R., ()sl)orMe Cottage, Hroxhurn, West. 
Lotlinui, N. H , Oilworks Chcmisl 

1903. Steven. A. Jk, 'I'he Univei-sit y, Leeds, Lecturer 

on Dyenis.n 

1899. Stevenot, (J. A , c/o H A Mel/. Co., t. \oitli (dark 
Siretd, Cdiicago, Ilk, l'.S..\.. Chemist 
1898. StcvciiM, Arllnn P, 9(), Newgate Street, J.ondon 
Paper J'Aaminer 

1904. Stevens, Pdgar Ik, 088. Seviuith Stteel, HufTalo, 

k N.A'., U.S. A., ( 'hemist (Wood Proilnefs Co.). 

.^)2, SteveiiH, Dr. Hy. P.. l.ahoratory, 15, Horongli, 
?/\ liondon Bridge, S.P., Consulting Cheiuist. 


190,’} Stoimci, Pdw'ariJ d , c/o Case 'rineslniig Machine 
Co., Jtariiie, W I,-. , C S A., .Analytical Chemist. 
1902. Storr. Bertram V'., (>1. Balfour Hoad, llfoid, Essex, 
Chemist. • 

1888. Stowe, VV. T., 11, Caiiiphill Avenue. Langside, 
Chiagow, Analytical Chemist. 

1904. Strange, Pdwanl Halford. 7, Staple Inn, Holborn, 
London, Teehnieal He.seareh ('lu'ini.st. 

190.5. Strange, Wm. VV'ullaee, jun., Keduction WTuks, Ana- 
conda (/opi>er Mining t’o,, Anaeoiidn, Montana, 

D.S.A., (’hemist. t 

1883. Strangman, Piin, ' • Bh'fieher, 

1900. Straus, Loins, 18, West 83rd Street, New York 

City, U.S.A., Morehaut. 
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1903. Strayer, W., 428, AVest Kinpr Street, York, Pa„ 
U.S.A., Choinist. 

1903. Striokler, Emerson H., o 'o (roneral Chmaieal Co., 
26, BrtJtid Street. >;e\v York City, U.S.A., 
Cliomisl. 

1906. Strunz, Dr. C. Iv, 1437. Champa Street, Denver, 
Colo., U.8.A., Chemist 

1000. Strunz, E. B., (i72, Summit Avenue, St. Paul, 
Minn., C.S.A., Chemieal Engureei. 

O.M. Stnart, C. E., 29, Monley Street, Nevvt‘aHtle-on-Tyne, 
Chemieal Apparatus Dealer. 

DKk"). Stuart, H. E., 17(), Purehuse Strei I, Boston. Mass., 
U.S.A., Viee*lTeaJ(len(. Mercantile (Corporation. 

1890. Stuart^ Harry T. !♦., Know Mill Douse, Kirtwistle, 
near Bolton, Printworks Sul>-Mauager, 




1903. 

1902. 




yvininm, F. '^T ^ 

lytical rfiemist. 

O.i^l Syme, VV. B., Elm Cottage, Addiewell, V\'o»t CaToront< 3 j 
. N.B., Oil Works Cheinisi. 

1900. (fs^unefi, Langford P., Paroora Fi-eozing Woi* 

Tiniarn, New Zealand, (.^hernist. 

1903. Synimes, Whitman, 2231. Piedmont T^venuDetnl. ; 

Berkeley, ('uk, D.S.A.. (Iieimeal Engineer. 

1900. Syinonds, Abram Fk. Wmk Lane (kilour Works, d^y 
Old Ford Boad. Bow., E., (Colour .Manufaeturei-. , 
lyof). S/.egd, A. S . 0(». Bewsev Street. Warrington, ^ 
Chemipl, 


O.M. Stuart, T. W., 7, Livingston Dnve. Settoii Park. 

* liiverpool. Alkali AVorks Mamiger. 

1901. Stuart, Dr. W. 'I'lioophilus. lt)7, Spadina Avenue, 
Toronto, (Jaua<la, Pliysicmii and Pr'ofessor of 
(tluuuistry. 

1890. Stubbs, Augustus ,1., 60 . ( 'allc de I’erra/, Madrid, 
Spain, 

O.M. Sinder, Dr. A,, Poalgebuudc, Clten, Switzerland, 
(Consulting (’lnunist. 

1890. Stnder, Simon d., lli-lvctin, Stockton Ib'ath, luoir 
Warrington, 'J’l'chmcHl t hemist. 

1903. Sturrock, Capt. (k ('., K.A., Aruvankad, Nilgiris, 

India, .Assistant Supi'nntondent. 

1890. Suckert, Dr. d. J., 141. Broadway, New York City, 
U.S.A.. Manutacturing (Jbeinrsl. 

1896. Sudborough. Dr. J, d.. I'nivc'rHity College of Wales, 
Aberystwitli, D'ctiiifer in (duuni.stry, 

1889. Sulinan, D. L., 44, London Wall. London, IkCk,"* 

Chemist and .Metidlurgiht. 

1896. Summers, Bertraml S , ( 'o The , Summers Filsr (Co , 
Port Huron, Alu’li . C.S A , Electroddiemisi. 

1890. Sumner, Harold. Wot thington, muir Wigan, T>ver 

and Bleacher 

1890. Sunjjtuland, .A., 84, Hainworth \\<KMi BitatJ, lngrow% 
l^*ighlev, 'I’eacher ot Chemistry. 

1899. SundHtrbm, ('arl, c/o Solvay Press Co.. Detroit, 

Mioh., l'.S..A., Chemist. 

1896. Sundstiom, Karl d,, Sibley, Mich., UiaS.A., Manu- 
facturing Chemist. 

1900. SutermeisbT. Edw'irt, (.’umheiland Mills, Maine, 

U.S.A., Chemist. 

1884. 5utherlan<l, D A., 13. A icfona Street, amt (.roumaks) 
2o, A'ictorm Street. AVestminster, S,\A., Con- 
sulting Tt'clinicid (Jlieniist tind Assayer 

1894. Sutherland, (Jeo,. Croft Cottage, Boiihill, N. B., 
Chemist. 

1887. Sutherlanrl. Jus., <'/o British Aluminium Co., Ltd., 
J^arne Harbour, Co. Antrim, Ireland, Chemist. 
1906- Sutherland, John, The HrilisU Alumnimm C*> . 

Lid., Baker Street, (Irecrioek, N B, Manager of 
Carbon Factory. 

O.M. Suthorhind, B. IVt., L ime Wliarf Chemical AV’orks, 
Falkirk; and Solsgirth, Dollar, N. B.. Chemieu! 
Manufacturer, 

O.M. Sutton, Dr. Framns, Norfolk (’ounty Laboratory, 
Bed well Street, Norwich, Analytical (dicrnist. 
1880. Sutton, F. Napier, 6, OroHvenor ( Jartloris, Willesden 
(treen, N.W., Alkali Works Inspector. 

1900. Sutton, W. Lincolne, Hillcroft, Eatiui. N«>rwich, 

Public Analyst. 

(^.M. Swan, Sir Jos, W., F.B.S,, .68, Holland I’ark, London, 
W., (Ununist and Electncian. 

1898. Swanson, das. F.. 6. Etlmiston Terrace, Copland. 

Oovan, N.B., 'J’cchniea! (licrnis* 

IW6. Sweet. Everell F., 33, Broad Street, Bo,>tmi. Mass.. 
U.S.A., Importer 

1906, Swenarton, W. Hastings, Broadway Ohamliers, 277, 
Broadway, Now A'ork (’'itv U.S.A.. I’ntent Lawyer. 
1884. Swinbunio, Oeo. (Journals), 99, Queen Street, 
Melbourne, Auatraha ; (subs.) e/o Jno. (Aiateii 
and Co.» Suffolk House, Laurence Ponntnoy Hill, 
E,(A, Gaa Engmeor. 

1904. Swindells, Seth, 181, i'>rford Lane. Warrington, 

(khemist. 4 

1901. Swiuton, *Ralph 8., c/o W. J. Bush, Incorporated, 

Linden, N.J., D.S.A., Analytical Chemist. 


T 

1895. Taber, C. H., 814, Frick Budding, Pittsburg, Pa., 

C.S.A., Ccneral Manager (Culf Belining Co.). 

1896. 'J’akagi. 4\, Kyi>ikuhin, Seizti Kaislia, AiiakuBa, 

.Shickrhcn (,'ho, 'l okyo, .lafiaii, fdiemical Fhittin(H*i 
O.M. 'Pakaimitsu. 'I'., 13, Nhshikalaiimehi, Hoitgo, Tokyo, 
dapaii, Analytical Chemist. 

iJ.M. 'rakiinune. Dr. dokuhi. 621, Wtsj 179th Street, 
.New A'ork (3ty, U.S.A.. Fhigiueei. 

1896. Takayama, .fiutaro, Nandti Machi 26, Ushigonie, 
I’okyo. ,)apan. Director (Imperial Industrial 
Flxi»enm(M\t Station). 

JltO.K Tulbt.l, Piof. Htuiry P. iMasn Institute of Teoh- 
nology, Boston, Mas*., C.S.A., Profesiwir of 
Jiiorgauic Chcmisti v'. 

1903. TullMdl. Di. H. E., Cltaiiev ville, Md,. C.S. A., Manu- 
facturing Clicmihl. 

1898. 'I'aimka, Kcisiiin, Matsubu Hotel, Iviulansaka, Dye, 
Tokyo, Japan, (3icmist. 

1906 3'anuku, S . 4. Crntakashimacho Nich(um\ A'oko- 
o hama, ifaftun. ('hi<*l Chcnmuil FhiLurieer (Electric 
Wire Works). 

llKKi. Tank'inl. Arnold K., 82. Llantlicwy Bond, New- 
port. jMon., Analytical Chemist. 

(J.iM. Tate, F. IL, 9, Haekins Hoy, Liverpool, Analytical 
ami Technical Chemist. 

O.M. Tatiock, J., 46, Beutrew’ Stret't, Olasgow', LaBora- 
tory F'uriiiHlu'r. 

O.M. 'I’utiock, B. B, II, BeJlMluiugh Rond, Ktdvmside 
West, (dasgow, (bnsulting (diernist. 

1902. Tatters, Hiigli Lee, 16. Ibrchlield Btiud, >Vidnes, 
Analytical (3iemiHt. 

1966 J'attcrsiield. FVedenck, The Holim.s, Dewshury, 
\ Ork.M. .Analyst. 

1966. Taussig. Dr. Hugo, 237, East 72nd Street, New 
A'i»rk City, C.S. A., Chemist. 

1966, Tav«‘au, Bene de MorBnnei-, 1218, Mount Boyal 
Avenue, Baltimore, Md., C.S. .A., Kcaearoh 
Assistant, Johns Hopkins CniverHity. 

189S. Taveriuw, W., Ashland. (Jregon, C.S.A. , Analytical 
(3iemi‘ t. 

1901. 'ravlei, .Ino Bernard, .Anglo-Ciiinesc (.kdlege, 

'lientsin. North China, t^hemiat. * 

1963. 'J'aylor, Alvin M.. e/o Oeneral Chornical f’o.. Station 
F., Box 12, ( levcdand, Ohio. C.S.A.. ("themist. 
1962. Taylor, Arthur ]*., o/o John Tnylor ami (ki., 631. 

Front Street East, 'loronto, Ont., Canada,. 
Soap Manufaetiirer. « 
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Chemist. 

'Fhorason, C Ctirruthcrs, 5.3, Bedford Road, Kock 
F'erry, linkenhead. Engineer. 
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, J hornlon, Dayid H,, J-lrookfoot Dyeworks, Brig- 
liouRi', Vorks., Dyer. 
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O.M, 'rouiH, K. Woodland, States Analyst’s Office, 
St. IJi'liers, Jersey, Analytical Chemist. 

1902, Tone, Frank Jeionio, e/o The ('arborundnm Co., 
Niagara Fulls, N Y., C S.A , Managi‘r. 
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faetui or. 

’. 'J’urnbnll. J)r. Andrew. IMaiiehester and Liverpool 
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Dundas, Glasgow, Cliomical Mamifacturei , 

1892. I’oWTlsend, Oliver C, 22. Heston Crescent, Bugby. 
( 'heniical Maiuifact ui'er. 

1897. Tonse, Waltei, 31. Malvern Street, Neweastlo-on- 
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President (Carbondale Chemical Co.). 

19f)6. Travoll, Nonimu hi , 2<>, Forest Roaii, Not tmgbani. 


1901 Tuinbull, R, 11 , e/o MacAndiew and Forbes Co., 
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1887. 'rurnev. Sir J.. 'J’rent Bridge Leather Works, 
Not l mgliHiu, 3’Huner. 

HMMj. 'I'little. Dr. Franklin K.. 126, Fast .Maxwell Street, 
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I'hionlne and u/oxine ilvestuirtt ; Constitution of .. 409 

Trinltronietliane and trlpljcnvlmctbane ... 800 

Haraitg, P 'ITeluilose . Detection and dcteriiii nation 

of b\ trebalase 93 

Trcbalone ; DetennlnatJou of In trcbala 649 

Hardeastle, E Fubrictt. felts, yanw, Ac ; Treating 

with lliiuldtt, guttos, Ac (!’) 763 

Hoads, Ac. ; Compound funning with water an 

emulsion for (Pj 479r 

Harden, A. Hactorla : Vogcr and Prittikaucr’s reaction 

for certain . . . 490 

and Walpole, (1 .S, Jlar.lartuaeroQenet : Action of — 
on dextrose and mannitol ; Production of 
2.3-butyleTieglycol and acetylmethylcarhlm'l ... . 490 

and Young. W .1 Yea»t Juice ; AlcolioUc ferment 

of - 490, 1 11 1 

See Arndt, H. W 498 

Harding, V K Dus mixtures ; i’roducing cornlmutlble 

(1*) 170. 25Hr, 684»' 

Hardwick, W. H. Flour mill exploaioiis. Disonssloii ... 67 

Hardy, J.T .S>r Hrewer, H 326 

Hardy Patent Pick Co. Set llayner. D H 1210 

See Sail til. D 1210 

Hare, P. Jt. See JohiiHon. G 947r 

Harger, J Bones, skliifl, A’c. : Treatment of • for 

obtaining urea»c, glue, Ac. (P) 597 

Hargreaves, J Concentrating solutions and obtaining and 

conveying salla (P) 687 

Electrolytic procesn (1*) 380 

Jleating and cvai)oratlng solutions (P) 840 

Salt . Alanufucturc of — - (P) 768 


1 Harker, G Cane mulAsscs . Fermentation of — - and 

ita bearing on The ratimatlon of sugars 881 

' Harker. J. A. Furnace, Solid electrolyte tube — -- .... 646 

' Harmon, W E See Amcricaii Electrolytic (;n 879 

Harper, C Effluents ; Distribution of scjdic tank 

for fcrtlU.sing* (P) . 803 

Harjd, A . and H Fleissner Sodium Indroxidc solution; 

F,\ plosion in K lister s apjcinUus lor prepaiing 982 

Ilanies. C Caouleiioue and gutfii pm cli.i ; Hytlrocurbons of 

OJcie ;iciil , Molin.iri and Sminni H pujier on 1168 

D/opc , JVod lief ion of II5.5. ll.'iO 

and'Tbieiiie. C Dli'lc acid . IVi^mdesol ^ . 10.66 

and 'I'tirk. H O (Men acid o/onidiN , Dceomiiomtion 
' pi odilct'i ol - . .... 1 1 .68 

Harris. F \\ Coeo.mnf oil in buDci , Dcternmnition of - 

Harils.^.r O/oim Xpiunitiis fm weneniting - (P) Httl 

Tallows, Puilllcalion o| - (!') ,. 9;j8 

H.iriison, (-: F . and Gait. D Malt c,\ tracts . Examination 

of commercial - — . . 8:io 

Harrison. F C Milk and beer . ItojA Icrmenf atnni (>f - - 602 

' Harrison. (» H 'roipciifine, llinilcriiig iiiiinllammaldo 

tP) 996 

, Harrison. H D ,SVr HIdcal, S 870 

Harrison, W H See l}ordm, U. M 1004 

j Harrison .Sewage; biological treatment of . 

' Discussion 417 

' Hart, H Furnaces for rc-h(>aflng, A’c (P) 816 

j Hart. .7 .1 JVlntlng , Polvchnmie ^ — (P) 17. 691r 

j Hart, M' H Wood insect . boring capaliililics of a -- — 

and Its penetration of slieet lertB 466 

I See MoKcrrow. C A 982 

I Hartenstcln, H 1, ('arbble ; Manutuctiire of (P) 

j * 841r|* 91Kr. 918/-, 976r, 976f, 976f. 076r 

TeintMTatnro ; Subslanees for raising — — (P) 9l8r 

1 and Electrochemical and JWelopment (7o Carbide : 

I Manufacture of (P) , 644, 644, 644. 644, 842 

] Furnace, Electric (Pi .. 644, 998r 

I 1/inlng for electric atid other furnaces (P) 544 

' Superheating compound (P) 644, 9a3f 

i Hartl, F See Vaiilno, L 560, 007, 008 

I Hartley, A Carbon dioxide for Iver carbonatlon : 

Improving the flavour of — — (P) 947 

I Hartman, H A. Das geuerutor (!*) 62 

' Hurlmau, K See Meyer. Jl 6.3 

j Hartmaiiii, E W A’ernst lamp. Temperature of the 80S 

, JlartHliorne. W D Cotton and worst eir, Data on moisture 

I 111 - 118 

I H art ling. C A (ius anal.vsls ; Apparatus for (i*) .... 661 

i Harvc\. M Crucible furnace (P) H89r 

, Haseliion, p; , and ^riMleinant), <i Nitrogea-asKUnllatlng 

I bai tcria , Ameroble -- , 770 

1 llaslinger. C 1 4- Anlbraituiiione ... 1030 

IJaaper Fasen imd StaUlwerk Iron and stoid , Mtuvu- 

laetuic of • - (P) 0.. .. 800 

Haase, J Retort ; Vertical — tor coal gas manufacture 

j (P) 268 

I HuHselmaim. F Wood and textile and 11 hr ouh substances ; 

^ lintircgnatlng to prevent putrefucMou, rot and 

I fungus (P) . ... 638 

I Hatilehl, 11 S.. and Reason Maiiufaclurliig Co. Cathmle 

I (IN .. 1103, n08r 

Mercury eicctndytes for electrolytic cells (1*) 1062 

j Hatilehl, \V. 11. Iron . Jiilhience of condition of the 

j carbon on the strength of cast - 688. 

Hathaway. L K. and D M . and Halhamlte Co. Explosive 

J compound (P) 893- 

I llatmaker, e. Jl Animal tissucii . I'reservatlon of — 

(P) • 332, 86Br 

Hloixl and fluid animal extracts . Drying (P) . 492r 

' Ivylug machines; Cylinder - — (P) 106 

F^ggs and egg-coiiDilnJng substances'; Drying 

(P) 654r 

Food product from milk (P) 182r 

Fruits and vegetables containing sugar ; Drying 

IP) 387f 

%' Milk and other liquids containing prot«ids ; Desic- 
cation of (P) 1113 

Milk sugar and CMeln; Extraction of from 

milk (P) a»lf 

Uatt, W. K. limber ; Strength of treated •’ — 1006. 

Hatton, D Furnace; llegemvative gas i, — (P) ID- 

Hatvany-Deutsch, C Ue. Se.e under De Hatvuuy-DoutSPh. 
Haubold, (' D Separating liquids from suspended solids ; 

Centrifugal apparatus for — ~ (P) 1137 

Hauger, H K , and Peanheux, tk P. Explosive and other 

i gases; Apparatus for detocUng (P) 1084 

i Haupt, K Ferromagnetic alloys of iion-inagnetio metals ; 

j Heuslcr's — 318 

I ilausUorf, R. Fibres . Apparatus tor treating — ^ with 

I llquiils (P) 081 

j Hausmanii, K. Furiiacu ; Crucible (P; .. 78, 186r, 221r 

I Hawke. Papers tor typewriting, copying, Ac (P) 906. 
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Haworth, Ji . and Baker, >1 . Carbon tetrachloride and 

aulphnr chloride , Manufacture m (D &59 

Haydon, W. T. Taper : Calcnderluu or glazlutf prlntlujr 

— " (P) 232 

HayneK, .7 fl , and JOriKlc, W 1) , arnl l>olf»res ItcftniuK: t’o 

OrcH ; Ticfitiim uraiiiiun and vumidluni — (T) 12B 

Vanadium ori'h , 'ireatment of -- (J")... 88U 

Heorne, W’. W. See Baker. 1) 54 Ir 

Heath, H. K. See General Electric (’n 700 

Heath, fs' , and others, Jhsuliihite liquor , Munufaeturr 

of (T) 028 

Heathcote, 11. L t‘o]'I»'’r . lleaclionB o| with nitric 

acid DirtcuHHion . \ 107a 

Elrcclay goods: IhiruiTiK oi inscnsHum ... c.ja 

See Itudge-VVliltwortli, Ltd ’f!}i 

Hehi'r, E. (inm , Ohtuming — ~ ttom vcKctablo mailer 

(T) e Tuo 

Turpentine, I'Inril'yiiig ami deodonsing oil of Mood 

(T) 030 


Heberk'ln, Ores or compounds ; Treatment of 

preoaratory to smeltiUK (T) • 088 

Uroe ol Iron and maiitfumise, Imrnt pyrites. iVr- , Agglom- 
erating (T) 1165 

Hubert, A Hare earths; Toxicity and action on fcrmeiita- 

tmns of 1170 

H^bert-llilettc, G. See ScIimoIi, 1 323 

Heckort, G. A., Gas retorts ; Introducing steam or gaa 

Into (P) . r 074f 

(HeckBcher, L. illast furnace (P) 1040 

Heerdo, It Extract yield In the maiihing process ; In* 

ordtuun* the 1166 

Heermaun, P. Mordants t Solvents for and mordanting 

power of 1089 

Hegrler, E. C. Pireclay retort and brick (P) 848 

jQeilmann, J„ und Co., and Battegay, X. Dlscbargcrf and 

bnlfMliHchargcs on wool with potassium sulphite 426 

Sulphide dyestuffs ; Applications of 426 

Helm, F. See Moisenlieimcr, J 4o 

lleimnnn, E See Jannusch, P 1007 

lloitie, K. Alloys; Eusible 1221 

Jlelneiriann, W Ammonia; Becovorv of from coko- 

oven gas (P) 1212 

JIclnricluKlorlf. Combustibles ; Gasifying and aupcrheating 

liqiild (I*) 020 

lltunrlci, W. Jlydrogon peroxide, , Stable Holutiona of 

(P) 10, 122r, 759r, 1210 

llfllnzelmami, (3 Brandy ^ fermented liy becr-veast and 

cask-lees ; Improvement of .6.6.3 

Yeasts ; Asli eonteuts of cerlain — -- 6.61 


Ueitmann.A H. C , and ol hers. Alk^ )t)\yaeel^ ieyan.imido (J') 302 

Camj'hor> lethov.vi)heiiylliuide (P) 714 

See Clemmensen 4yr)7- 

llelauder. A 11. Metul-benring mattnalft, Heducing 

(P) 10.60 

flelbig, H VoltHi?l(‘trie hnlunce iP) . ^ 2/2 

ilelbing, E, ^Wood ; Mauulacfure of urtlfk'lal (P) .. 420 

llclbromicr, A . and vallee, 1C A Ossein , iTepaiations 

and apiillcHtions of (P) 1227 

ITcIl und .Sthamer <See (’hem Pabr in Pillwaider .. 271 

llellei, G. Anthraquhioiie . Preparation of liom 

beii/tiy Ibeiizuic mid 423 

J’hthalclii Heri(‘» , Salts fuimed with nnuenil aeid.i in 

the - - 7 60 

Ili'Jler, S. Sec I’orAellaiifiibr. J*h Busenllinl nnd id . . 178 

Heller. Sec Betlges 227 

Helmiek, G i>. Kiln , Cement biirnhig — - (P) 2.1 

iUmmeiling. J Eider presses (P) . Iii'i2 

Ucmpel, \V., and Hi'vniaiui, O Chamber gasi s , -Getection 

ol nitrous o-\ide In . . 846 

Uinuptiiine, A, dc. .SVr um/er l)e Tlemiitume, A 
Jleueke, 11. Separating solids from Jnjmds , Api>aratus 

for - — (P) 7 

Henderson, N. M. Paraffin wax , Ajqumitus lor treating 

(P) 12 

llendrikszoon, J. ,1. Gxylucmoglobin . Preparation of a 

solution of (P) 107 

Ifcmlryx, IV. A. Metals ; Apparatus tor recovering 

iP) 1164 

Ores, Vpparatus for treating (P) 4.IIr 

ttres : Treating (P) 481 

iHcnneberg, W. Iiistillery and iircssi’d yeasta , Inllurnee of 

aenls, A,e., on ittfected - — 1166 

Formic acid , Inbibillve action of — - - on fungi .... 102 

Malt : Temperature ncecsBary for destroying injurious 

organisms on — 3?9 

Vinegar process ; Bactcriologieal investigations on 

the quick ” 330 

Vinegar bacteria; Guiok vinegar und wine . 000 

Vinegar factories ; Pure cultivated bayteria in — — 277 

Hennequin, E.. A. A , and Cuyeux. G, J. B.'* Fuol , Liquid 

— Tor explosion motors (P) 1084 

Lubricant (P) lOS.'i 

Henning, C, Iron*. Manufacture of foundry pig (P) 

310, 379r 


I 


j 
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Henri, V. Indiarubber latex ; Physical ohembtry of 640 

Invertase ; Action of In heterogenoouB solution 181 

Ucnrjr, C. Dyeing ; Cold ( P) 763r 

Henry, G. W., and Beale, F. W Potnsli ; Apparatus for 

extracting crude (P) 191 

Hcnschkc, E. Eucalyptol formaldehyde compound (P) 3.36 

Heutachel und Co. Ziiie white oil paint (P) 1056 

Hepburn, (i G. Sec Mather and I’Jatt, Ltd 698 

Heppcnstcdl, A. W. Tan liquora , Jictermliiation of free 

aeid lu J0U9 

Uerhette, ,1. Potaaftiiim chloral e and nitrate ; Isoinorpliism 

between 757 

Herhig, W Turkev-red oils. AiuiIjmi.s of — — 1009 

llcrbst, F IndianibhiT; (lialk in vulcunised — .... Hidi 

Itubber , Action of oxygen on Para — ■- 224 

llcrbst, K See Schiller, J'’ 220 

H<^riHrtey, H Beiwtaldchyde , Determiiuilinn ot small 

quantitieN ol 139 

Priilaurasiu. a cyanogenetle glucoside from cherry - 

lauri'l leavi’S 38 

H/tIsso, M Folours ; Manufacture ol oil (P) 434r 

llcrmite, E. Electrolytic apparatus (P) 1156 

Hermsdorl, H L. See Wagner, L F 478r 

llcrinsdorf, L , anil Wagner, It. Iron , Flnameiling 

(P) 985 

Heron, J. Hops ; Extraction of by solutions of 

mineral salts • 6.62 

See Briant, L 230 

H6rtult, J*. L. T. See SocidtO Elcctrom^tallurgiquo Franc* 


Herrcnschinidt, H. L. Antimony oxides ; Preventing 

tormatlou of crystalllno oxides in making 

(P) 1219 

Arsenic from antimony; Separation of (P) .... 316 

Herrmann, J. G .S’ce Bolino, 0 21 

Hersey, S , and Eirkbam, Hulett, and Chandler, Ltd Gas 

washing and piiriiymg apparatua (P) 3(;5r 

Ilertle, J. C,, and Black, W. II t3emcnt testing . .... . J38 

Hertzog, L., nnd Kauier, A. Gas ; Apparatus for producing 

power (P) 877r 

Uorzig, .1 , und Pollack. .1, Braailin niid li.'oniHtoxylin 921 

and Tichiitsclick, J Acetyl group . Dinplacement of 

— - by methyl gioup bv diuzomelhanc 568 

Her/og, A. Cotton and linen, 'test to dilferenliate 338 

Heskefh, E , and M’iIcok, F. A Blast furnaces, converlers, 

tVe . 'Treatment ot air for Hiqqily to (Pj 26 

Ueskett, T. .1. Metals Irom Hiilidildes , Obtaining (P) 1049 

See Moore, M 320r 

Hess, W. H Cement kiln . Belution of voluuK' w'eight of raw 

material to the oijtpui, of a rotary 219 

lleHHe, A Camphor, Pmillqatiou of (P) 1067 

Piiiene hydrochloride and cumj(lieue hvilrochlondo ... 390 

]’il<9) ojIh. turpentines, Ac , Purilymg (I*) 11 til 

See 8chciing. E 827r 

llciiMc, O. Lichens iiml then eharrtcti’rifltlc constitiienta .. 28] 

JlciiHki, F Broii/ch , Malle, -ilile iiiatinefic 318 

lIcwcH, J, K.. and Boone, C 11 Fmiiace; Eiecfrio (!') 694 

Ili'uett, E. Vunudmm . (i<<'urrciie> of m Pi-ru 931 

Jlewill.D It Annual fqnmr, Spcedi at 071 

\nmiul Meetiiig i’rocecdiiigH 071 

III wilt, J T. Alcohols, indenmnatioa of llic higher . 

l)lKeu,',«ion 401 

llivdcn. \\ van dcr -SVif! a/e/er \ an der Ileydeii. 

He\er. P hcttlmg tank e.Mpccjiillv for draiii-waler (P) 493 

Beyl and Ikittcrson, lue Wiisle r lor coal, A i- (P) 974 

lliq l.’MuJt, P Gases; Portabje storage vessels ior liquelied 

(P) 213 

Hi ym.inn, (). See Hemp*], N\ ^4,6 

Heyu. FL. and Bau<*r, (> Copjier and phosphorus 1047 

Copper and suhdiur ;t70 

.Sh'cJ ; .structiue ut hardened and tempered . . ! . 987 

llej'ndnek, P., and others Flax, hemp, jute, tow, Arc. ; 


Heys, W. E. Detergeiils ; Manuhicture of (P) ..188. 223 


Hlhbort, K. Dyed fabrics , Strip]»ing - — 880 

lliby, W. Coke ovens iP) 103;i 

ilicks, J. A. I* Mineral oil testing; Laboratory book ot 


Higgins, K See Amer. Suction (ios Producer Co 685 

Illgglnson, J. See Arundel, H B 763 

Hilbert, II. Glue ami gelatin from bones; Manufacture 
of (Pi inaor 


Hill, C, A. Arsenic; GuUeit test for Discussion .. 611 

ildl, C B. .See Bartholomew, W. H 950 

mil, W. B. Tanning material analysis Discussion 1207 

Hilliard, J. D. Whiskey'; Removing noxious elements 

from the higher alcohols of (P) 1168 

Hilia, H G. Gas produciUR plants (P) 364 

Hills. 11 C. Dryer ; Revolving ~ — (!’) 915 
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Hllprocht, K. Sett Amer. Suotlou O'jis Produt-«r Co 686 

Hindon, F. SlUcatfti (glass) . Dccoinposition of for 

analysis * 055 

Ilinea, J. H. Enamelling; Process of (P) 122 


Hmkson, F. B., and Flannery, J. M. and .T. .1 Bides; 

__ -Apparatus for electrically treating (P) .. , xy. lOO 

Hides; Electric treatment of (P) 100 

Hinriclisen, F. W. See baldbom, N 1068 

Hliu, F. Magnosinm and zjnc peroxides ; Manufacture of 

rich (P) 928 

llinze, A. Lixiviating and washing sugar and other suh- 

slances ; Apparatus for (P) y28r 

Hioms, A. II. Cast iron ; KlTect of certain elements on the 

structure of 50 

Copper ; Effect of eertniii elements on the structure 

and properties of 010 

Copper rcflnlug , English and American methods of 

inscnssioii 461 

Sewage purification works ; Checking the effleiency 

of . DlBcussion 340 

Hiorth, A Furnace ; Induction for continuous fusion 

(P) 1054 

Hippie, A. H Ashestos ; Treatment of (P) 1064 

Hirsch, E Incandescing bodies ibr lighting , Manufacture 

of (P) 682 

Hirsch, J. Yeast species ; Influence ot formaldehyde on 

various 277 


Hitzel, H., and Alpha Portland Oment Co. Cement kdn : 

Hotarv (P) 375 

Hottl, Fj. See Worscy, J. W 1056 

H(»bart. F C., and Fakhanks, Morse, and Co Cas producer 

( P) 465 

Gas purlller (P) 366 

Hobson, A. E. 8ilvcr alloy (P) 78r 

Tm alloy ( P) 268r 

Hobson, F. J. Hllver extraction process (P) 851, 861 


Hudgkinson, A. Iron ores ; Extraction of iron from 

small mine or waste products of calcined (P) 080 

Hodgkinson, W. It. Guiieotton; Purifying and stahtllsiug 

Discussion 020 

Hoelke.n, M. See Donnersraarek, F. G. vou 37 

Hocnigsohmid, 0. Thoriiim-alumimum alloy 183 

Thorium silieUh' and a (liorium-ulumlulum allo> 481 

Zirconium and titanium ; Silieideg of 812 

See Molhsan, H 888 

Hoering, P., and Wlelundt, W. Gaalfying raw combustibles 

(P) 074 

Hcrleln, H See Kiiorr, ii 404 

Hoetues, r See Skraup. Z. H 013 

Hoettger, W. Wood , Picserxation of — - (P) 885f 

Hoffmann, (i T. Steel , yuhslanec ior improving inferior 

(P) 310r 

Hoffmann, J. Boron sulphide , Preparation of from 

ferrohoron 840 

Boron-ultrainanne . ^ 007 

Hoffmanuda Hoehe, K, A t'o. BeuKoylsnUcylie acid (P) . 336 

Theobionnne salts or compounds (P) 2H3r 

Hoffmeisti'r, t! Calcium hydride ; Ocourienee of gaseous 

In acetylene 114 

Hoffmemter, W., and others. Colour compound ; ilesistaut 

Stone and the like; Artilleial (P) OOMr 

Hnffsueinmer, I Photographic pniuTs ; Pi occur of making 


Hofmann, A. Printing ^ariis; Apparatus fur (1*) .. 420r 

Hofmann, C Paper niacliiiK' and drying cylinders , 

l>nviiig the 826 

Hofmann, F. Sec Baver und Co . F 134r, 134, 064r 

Hofmann. X A., and Arnoldi, H Hs^droxylamme ; 

Deoompoflitlon of with hydroferrocyamc acid. 806 

Hofmann. O. See Pnitcd Zinc and Chemical Co 184 

Hotmeler. J. Ki'ratiu ; Treatment of (P) 648 

lloitsema, C. Silver; DetA*rmination of large 

quantities of coins 200 

Hoiczabek, V. lleat-insulating composition (P) 306 

Hold, H. See J^uth, G 470r 

Holdermann, K. (’atalytic substances ; Inlluenco of 

on the sulwtiluiiou of aromatic rings 468 

Mercuric oxycyanldo 134, 607 

Holgate, L. A., and .leasop. J. A. Milk; Production of 

artificial liuman (P) 903 

Holland Metal Kecovery Co., and Holland, C. E. Gold, 4tt. ; 


Hollard, A, Metals ; Analytical separation of by 

electrolysis 446 

and Bertiaux. Zinc ; Analysis of industrial 820 

Holle, A., und Co. Bleaching and dyeing bobbins ; Hpindles 

for use in (P) 766 

Holley, C. D. Sodium sulplUte ; Determination of In 

food products S62 
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Holhday, Iteud, and Sons, and others. Aso dyestulfs ; Blue 

and black — ■ (P) 1037 

Hollingsworth, S. A. See United Alkali Co 180 

Holloway, G T. Mercury orcH ; Assay of 3S8 

Salt, Preparation of common — (P) 768, 1096r 

Hollruug Sugar beet ; Growth of — — in Germany during 

1906 , 699 

Huliues. E. M. Cinciiona harka Discussion 99 

Insecticide (P) 87 

Holmes. .1 Solutions ; Theory of 1234 

Huhiies, P F. and E. D., and t’umeron, E G,. Tar : Apparatus 

for extracting from gas (P) 633 

Holsh'en, E F. Sea Ah'xaudcr, 'I' W ' 767 

Halt, H. 8. A .See Badische Anilin uml Soda Fahrlk . . 686r, 807r 
Holtkott, K. f.moleuiu mass, <fcc. , Manipulation of granular 

(P) 

Holty. J G Garhoh.vdnitcs . Solubility and spec, rotatory 

power ot some — lu pyridine and other stdvents 328 
Hoimnedleu. A. H. I/, ami C. F. J.’. See under 

L’Ugramedleu. 

Homulkn, B. tJelatlnohromldo ; Action of alkali bromides 

m 777 

Hondius, P. Tobacco , Improving inferior IP) 396 

Hoock, N., and Zuclcer. I.. Man ties ; Medium for fixing 

Igniting raat-erial on incandescent (J*) 421 

Hood, F. C llnbber ; Machiiu’ for wartiing (P) 046 

Kubber ; Purifying (P) 646, 868», 895r 

Hooper, D. Catechu , Detection of adulteration In . 1121 

Hooper, E. G Arsenic, (iutzeifc test for DlsotBssioii 611 

Extraordinary Gi^neral Meeting Proceedings 346 

JiopluesR in llugr and bread, jfiaibnssion 366 

Hootott, H., and Noble, J. Fertiliser ; Manufacture of a 

-7 — (P) 599 

Gas ; ’’’l^roduelng or Vuiriohlug coal -- — (P) 682 

Hoover, F. K. See Mason, A. J. ... * llOd 

Hopkinson, H. Coal gas and air ; Explosions of 636 

Hopmunn, 'i’rvpsln-zymogen ; Preparation of (P). 774 

Horn, C. A. Sea Green, B. K 1088 

Horn. G. Water-gas or mixed gas ; Continuous production 

of IP) 1212 

Horne, VN . Sugar analvsiR ; (’lurilleatiou with dry basic 

lead aeetato in polariinetrh 956 

Horne, W. T> Cuban sugar industry 161 

Wugar , Infliieiice of the lead precipitate on the polaris- 

tion of 200 

Horst. E C Dry ing apparatus for hopj, d’c (P) 229 

Horl/clouj*. ti P (VlluloBes, Utilisation of Ufer Kuropeut 

(1*) 441f 

Hot kins, \\' AJumlmurn , Granulation of (P) 269 

Hotteuroth, K Paintings last to washing ; Produoing 

' -r* on tefSfciles, Ac. (P) 818 
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fyliiK - (P) . . • . 771 

Supar . Clarifying Juices in the niainifactuii! of -- (P) 001/ 

Tiiumpson. C H . and IMaw and Co CIuhk tlh's, sluhs. Ac 

(P) ... . 20 

Thomjwon, J K . and Miller. K 11 Plaimiini-Hih cr alloys Ohk 
T hompson. J H Exolosioii of nilrojK'lyeeriii in waste acid 

at P VV Peru and Co 's works, .''Iralfoid non 

Tlioinpson. ,I T .Vce Du Pont de .Nemours Powdir Co I2|2r 
Thompson, S P. Nitrates from air, Kleetrie proilmdion * 

of .. , IH.5 

Thompson, W. Waste sand from ul.sss works (hiirs'V), 

'I’reutinK and utilisniK (P) ]n',H» 

Thoms, A llydrofren ; .\]ifiivratus for prOdueinp (P) in'54 
Thoms. H Eutannln * .517 

and a Pendler lanseed oil , Kxnnunalion of Hu2 

Thomson, H N , and Daist, P ('npper slimes , 'lYfatinu 

(I*) . , . 1051 

Thomson, ,1 See Connell, J ']' (;o4. u).'14? 

Thomson, J. M Colours, Chemistry of artist>s’ In 

relation to their eoinnosition and permanency :{25 
and 'I'liomson, W '1 KitrocclUilose , IVlHiiiihictiire 

of ... — (P) ^ . U5;{ 

AVcTfiillian, F. L ... ions 

Thomson, U T., and Dunlop, H Cod liyer oil and otliei 

hsh oils .... .... , . 272 

Olive, linseed, and other oils ; Fxamin non of ~ u;i7 

ThoniBon, W Cliimney draURhtlnu. Dlseus ion ;i 

Cloth ; Irou-mouldiriR ot • m the loom . . 1.57 

Thoresen, J .1., and I'haraldsen, F Electric ares and 

dlscharRcs ; DcvlatiHR or drawing out (I*) ;i2D 

Thorne Nltro-eompound exploslvt-s . Ignition ot 

Discussion .... , . 240 

Thorne, C Hiloxleon , Maimfucture of leiractory bodies 

of (P) ... . . , . ' ... 123 a- 

Thorne, L T. Arsenic, (lutzelt test for - ^ Discussion .511 

and .letfers, E 11 Zinc and hvdroehlonc acid , Piiri- 

rtcation of - ' from arsenic .... 430 

.SV<f Unaiit, 1, . . . . , 230 

'rhornley, O. See Daniel, E F 410, 430 

Thornton, J1 . and others Kiln for hiiniing or fixing colours 

or glaze on glass, earthenware, Ac (P) , . 1045 

Thorp, ("hlmuoy drauglitlug. Discussion :t 

Thorp, E. li Electrolysing apparatus (P) .... 127 

Thorp, F n, Pyrik'S ; Suhstltutlon of for bnmslonc * 

in sulphite pulp manufacture Diseussion . . 401 

Thca-pc, J F, aud JJrlggs, W . and Co Transfer printing 

(P) . . . 1011 

Thorpe, T E. Arsenic in walljmjier, fabrics. A-e , Elertro- 

lytle deterniFuation of .... 304 

Thubf-, 0. A. See lT6aubert, L 2i0r, r>90r 

ThUu, K. See Bayer und Co 21«r 

Thurlow, N., and rortehester Cliomicnl co lluene deri- 
vative (P) ]067 

Thurstmiflcn, H.. and H. Vogt Machine Co Filter press 

<P) 257 

Tlmolte, ^1. )i. HackTla in blood and rlBsuas ; Apparatus 

for destroying by carbon monoxide (!’) , .. 8oa 

Dm producers ; Apparatus fur automatically sustaluing 

the suction influence in - — (P) 404 

Oases ; Separation of dfiat from (P) 464 

Ttohatschek, J. ^e« Horilg, J 55B 
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TlMeiiholi, Wr Von. Bletudung powder ; Constitution of 

426 

Tigluj, A Tantalum ; Estimation of by JWarlgnac’s 

method 6H I 

Tildcji, W A. liUtex of D}/era eoMnlata 040 

Tiller, F 11. Mica , Pulverisation of (P) 383 

Tilhnghast, J H Wool scouring nmehine (P) 636 

'rinmi, h' c W I'urnaoes . Pri>scrvlng tlic Inner walls 

of — (P) 21 Ir 

Iron . I’roduetioM of spongy, reduced (]’) 991 

Slag, Dissohiiig sdlid JluNCH in fluid — (J’) ... . 50.3r, 600r 
'rimnils, D H , and .lones, W D llctorts for making gas, 

Ac (p) 1211 

Timofccif. P Cement , Itefractory for building (P) 1221 

Timpe, 11 Tlircads mid slicets from protelds of milk ; 

Making textile (!’) 16 

Tittel. C I'nper making imiebiiic (P) . . 388r 

Paper making machiiien . Ajiparatiis for supplying 

cidnuring materials to (P) . 87, 388r 

I'apcr making machines . Smoothing ajiparatiis for - - 

(P) ... . 775, H05r 

Tlxicr, A. Coppci. A(‘ , Extraction of from burnt 

pyrites (P) 035 

\ariiislu)s, Theory ol . . . 006 

Toch, M Steel, JCh-cIrolytic coirosion of structural 760 

and Toch, If M Cemciif and cement construction , 

Treatment of ( 1’) 317 

Tyclu'r, .1 F Citrates and tiirtrati'S , Detection of 820 

I'odesehiii;, D Filtration system for nroteeting machines 

for aspirating dust-laden air (P) .30.5 

Toggenburg, F See Ackermami, E 286 

'rolleiiH, B Stareli , Hydrolysis of witli moderately 

strong Bul|*burle acid 771 

See Mmirenbrecber, AD .... 1160, 1160 

See 11 lander, A . ... . 225 

'I’olmnn. J. M Cmi liver oils. Amerii'an 382 

and Smith, W B Sugars , Determinathm of 

by the refraetoincter . , 1164 

and Treseot. T C Wbiski'v , Dcteruiiiiation of 

esters, aldcbydcH. and fiiifural m — . 1167 

Tomlinson, D .A See Morle.y. A .. 318 

Tommasi. D Tin , Eicctiolvlic dcpcmiljoii of siiongy 

. .. ‘ 127 

Tompkins. 11. K . and Cioinbic, W A K Tlireuds from 

cellulose solutions. Muniiractiirc of - <,P). .. HO 
Tone. F. .1 Furnace, Eleetric (P) .. . 1225 

HiUcides and silicon allnys , Muiiufaelure of (P) 1105 
Tootal Bioadhurst la-c ('o . mul Brookes. A Druamental 

ctfeots on wi>ven fubries . Producing - (P), 845 

Topham, C F Ci-IIuIohc soliiUons , l'’iltenug and immiuiig 

ai'imratus for — ~ ( P) ... .3.33 

Topp, D C .1 DmiH . J’loteetion of stec] from erosive 

etlecls ot cordite mul similar gases (J') 484 

'I’orda, T . and Burnmid. \ Pliotumeler using a selenium 

cell (P) 01 

Torfkoks (*cs See Wlilnlidt, W ... .... 870 

Totten, B C Electroplaling e\ lindrii'al articles , Aiiparutus 

lor tP) . .... 856 

Toinieda. E A Mi-lallnrgical iiroeess and apparatus (P). 701 

Touidaln See liordas, 1’. .... . 338, 661, 716 

Toussainl. E See Duerry, E , ... 012 

Tower, () F Nitrle oxide aud air , Solubility of In 

sulplmrie acid .... 1043 

Towns, W Das gcueiator . .30.5r 

'J’nwnsend, C P. Mim'rals , Beducliou of (P) 800r 

Sulphide oies , Iteductioii of (P) llOlr 

und Sperry, E A Drcs : llediiction of - (P) 381 

'Eoyne, F 1) Benzine lor degreasing. Discussion 1203 

Traiibe, W Diulkylharltlturie acids , Maiuifaeture of 

(P) .... 608r 

and Biltz. A Nitrates and nitrlteB ; I’roductlon of 

by electrolytic oxidation of ammonia 185 

and Sclibnewald Amines ; Action of oxygen on 

aliphatic in presence of copper 203 

Traiitz, M . jyid Anschtltz. A. Barium Imlogenates ; Solu- 

billt^- of — - 808 

Travis, W (). Sew-agi' and otlier foul waters ; Apparatus 

for purifying (P) 388 

Treadwell, F J’ . and Clirkstle, W A K Chlorine , Density 

of - 18 

Cldorliie. electro) y tie ; An.HlyslB of - 42 

Treadwell, .1 See Bradford, (i H 172 

Treehmanu, A. O Cement Industry ; Recent progrtms in 

tile . Disi'usslon 1030 

Trctr, W. Sef Von Hodon, 11. 334, 568 

Trenckmaim, B , and Zcphyrlcderfalir. Jjcatlier ; Manu- 
facture ot (P) 105 Of 

Trent. L. C Agitating and mixing apparatus (P) 8, 5Hlr 

Filter; Centrifugal — - tP) 7, 682r 

Filter . Pulp (P) 267r 

Mixing apiioxatus (P) 257f 

Trepka. £. BMervci under AuiUne Black with lodlum 

lulphlde’formAldehyde tfti 
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Treicot, T. C. See Tolnwn, L. M 1167 

Trlllat, A. CararnbllnatioD oi lUKar , FiincUon of furmaWe- 

hydo In the 161 

and Sauton. Caneln ; DeterminaWon of — - In ehoeiio. 779 

Milk ; Determination of proteiiln in 396 

TriulKl, 8. See Kontanecki, St v 216 

TrohrldRe, F. 0. (loal and eertain coal (iustn ; llaaea 

encloaed in 11516 

Troc(juonot, r Antiseptic from petroleum (P) KB3 

Cellulose ronipounu , Noii-mtrnted, iiondtiHanmiable 


See Lothammer, F, J 63 

Tropnnas, A Sttwil , Manufacture of by the piieu* 

nitttic pr(K!es8 (P) . .. 764 

Steel ; Manufacture of in sinall quantities (I*) . 862r 
Trotman, S K. ilenrlne for deareasluu . Selection of 1202 
DlslnfeeUnts . Bacteriolopical testiuK of — Dis- 

cussion . 46H 

and Hackford, J D. Clues , (^indltions affcctinu tlie 

foamliiK and consistency of 104 

Trotman, W K Paper . Watcr-rnarkinK — (P) 606r 

Troy (Uiemical Mnnufacturlntf Co See Brown, P , ... 1212 

Tnichelut, T M. J. Jlcproduclnn objeets in polyelironie (P) 90 

Trump, K K (las producer (P) 627 

Proportional mixtures ; Apparatus for deliverlii« 

material in (P) , 836 

Trunkhahn, L Metallic deposits . Obtnmlnti electrolytic 

- - (P) 817. 694r 

Truscott, H ,1 Precipitate , 'I’reatnient of tlic and 

workiiiK tlltiiiK furnaces at Bedjanu Lchoiur mines 1017 

Tsciiaplowltz Cocoa , Dfiternilnntion of fat In ^ 600 

Tsohlrch, A. Cinchona hark and kola nuts ; Hed i-ohn-iition 

of ... 334 

“ Harr.e und die llurzhehillter : Die ■ niit Kinschluss 

der Milchsacftc ” .... . . 1236 

and Chrlstufolctti Uhnan rhapurUtcuin root, (kui- 

stltuents of ' - . 1065 

and P.vul Eupliorhium resin , . 82 

and Stevens, A B Japan la<‘ (Ki-urushI) 81 

Tsiiji, K KfHorescence , Apparatus for producimr (P) 2lHr 
’rsujimoto, M Clupanodonlc acid in herrliiR and whale oils 819 

Sardine oil , New unsaturated fatty acid in Japanese 818 

Taukamoto, K. Electric cell (D 186 

Tucker, A. E. Calorimetry of volatile liquid*. Diacussion 240 
Copper , Ktfecl of certain elements on — Discussion 622 
Cojiper refining ; Euglish and Anicnenii methods of - — — . 

Discussion 461 

Fireclay goods ; Burning of Discussion 616 

Sewage purification works ; Checking the elUciency of 

— — - Discussion 346 


Tucker, 8. A, and l.ampen, A. Carborundum; Measure- 

ment of b’raperaturc in the formation of . 766 

and Wliltney, J B. Calcium , Electrolytic preparation 

of 222 

Tucklield, ('. Liquid purifier (P)« 681r 

TOrk, F See lloaenthalcr, L 1172 

Turk, H O See Harries, C 1158 

Tiilly, C B Cos; Manufacture of (P) 841 

See Bhttdboll, K (I 674 

Turk, (1 Sulphite liquors . Preparation of strong - (P) 637 

Tunibull, A. Valonla ; Determination of extraneous matter 

in 603 

See Parker, J. C 647 

Tamer, J. See Holliday and Hons 1037 

Turner, K. C., and C. E Liquids ; Apnaratus lor electrically 

sterilising, purifying and aping (P) 86 

Milk and other liquids ; Eloctrlcal sterilisaiion of 

(P) 86 

Turner, T. Brass; Microstructure of — — . Discussion .. 604 

Copper ; Effect of certain elements on Discussion 022 

Iron : Structure of cost , Discussion 63 

Iron , Volume and temperature clmngi^ during cooling 

of cast 638 


Turton, J. Metals; Extraction of from ores (P) .. Jioi 

Tutin, F. Umbellulone ; Constitution of 776 

Sm Power, F B «65, 1065 

Twltchell, E- Fata ; Heagent in the chemlatry' of 824 

Tyrer, T. Annual dinner ; Speech at 676 

Annual Meeting Proceedings 661, 670 

Arsenic; (lutseit test for . Discussion 611 

Extraordinary (lenerol Meeting Proceedings 845 
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Herkewltsoh, F. E. See ttaikow, P N 446 

TJhland, W. H.. Oea. Dextrin ; Moist,ening apparatus for 

- — w (jp) 866, 898r 

Starch ; Sieve# for waslUng out of ilislntegrated 

material (P) 34r 

tJUnder. i... and ToUens^ B. Lichens ; Oarbohydrates of 
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UUer. F., and Sommer. F. Paraffin • Detection and deter- 
mination of mixed with cereain SB6 

Umney, J. C. DrutFand chemical tratl© of 1906 05 

and Bennett. C. T. Itackhousia ctfnodora ; Oil of - 667 

Essential oils ; Sicilian - — 88 

Oil of false aavin (Juniperw Phoenicia) 88 

Ungo. W T. Fuses; Composition lor (P) 4t>r 

Unglaub. O. Dietllliug and evaporating liquids t‘n vacuo (P) 1082 
Union Carbide ('o , and l*rice, E. F. lleduclng compounds 

and producing carbides (P) 863, 864 

Keduemg metallic compounds and prtHliiolng carbides 

(P) ,. 868, 868 

and T. L. WllJson Calcium oxide ; Reduction of * 

• to carbldi* (P) 594 

and othors Calcium carbide ; Electric furnace for pro- 

^ dueling (P) 186 

Union lA^ad and Oil (^o. White lead ; Apparatus for maklug 

-r — (P) 857 

United Allcall (Jo , and others Amenlcal sulphur ores ; PW- 
ductinn of urseiilous acid and arsenic-free sulphuric 

acid from (P) 5S5 

Arseulous acid, Ohtamment of from orsenious 

chloride (P) 477, 477 

Pyrites , Burning explosive (P) 180 

Siilplmric acid . Purification of (P) 477, 884 

Hulphiiric acid ; Recovery of arsenlous acid from gases 

from arsenical (P) 536 

Sulphuric adil , Removal of arsenic from (P) . . 477 

Unitud Coke and Gas (’o See Hchniewind, F. W 682 

United Load Co See Bailey, J W. ? 702, 030 

United Zinc and (.'hemlcal f'o., and Hofmann, O. Furnace ; 

Roasting (P) 184 

and A H Meyi»r. Metals, precious ; Extraction of 

from sine ores (P) ^ 378 

Uppenborn, E Tungstmi lami» 876 

Upton, D. See Prosser, J. 541 

Urban, Ih'ctroots .•rtul^stltution of siKla for potash in the 

mill of 509 

See Andrltk, J 386 

Urwin, J. See Carr, W. R 608 

Utennann, A. See Witt, O. N 1213 

UU»acber, K. See Blitz, \V 118 

Utke, K See Damhorst. F 641 

See Kemper, A «5() 

Utz. Petroleum, Bromine value of — ^ — 1140 
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Vacuum Dyeing Machine (b See Willard, J. A. . . 6P, 60. 00 

Vahlen, E. See Erdmann, E 68 

Vaiiis, A B des.^A’w Varaiine.s, M. E le N. des .... 106, 404r 

Vajda, E Tiles and Htone . Manufacture of artlflcial 

600 

Valenta, E. Uimetliy# sulpliab^ for dc.t,ermini0g tar oils 

mixed witii rosm und mineral oils 806 

]>akes , Fastness to hgiit of coal-tar dyestuff — — , , . , 080 

Silver bromide etnuisiou for printing out purposes .... 054 

Varnlslins ; Viscosimeter tor 646 

Valentine, W., and Betts, A G Load ores ; Smoltlng 

(I’) 483 

Valcntmcr. F. W. 8. Salicylic arid methylene acetate (P) 288r 

Valeur, A See Moureu. 0 88 

Vall6e, E. A . See Helbronner, A 1227 

Vamvakas, J. Camel’s butter , AnalyUcal value* of ^ 606 

Vandamme, C. H. Drying chamber (P) list 

Van den Berg. L M. See .Sehoorl, N. ., 832, 2;i2. 282, £82 
Van den Bosch, F. and A., and Miiller, 0 Ceilulrjso articles ; 

Direct production of colouriMi (P) 775 

Cellulose substitute (P) j, 855 

Van der Heydcn. W. Hydrocarbons ; Solidifying ^ (p) I2r 

Van der Ploeg, J. P. Emulsions of heavy minerals oils ; 

Manufacture of (P) 4gH, 687r 

Van der Scliuljt, Kuutze, and W. Overman. Pigment; 

Preparation of a white (p) 224, 27ar 

,Van Kijk, C. Phosphorus ; Detection of wldto in 

matches 860 

Van Haeften, C. H. J. Manure ; Production of — — — from 

peat (P) 508^, 087, 

Peat ; Apparatus for treating for manure making 

(1") 827 

Vajiluo. L. PlKisphoru* ; Bologna — 607 

and Uartl, F. Bismutii chloride ; Organic double smite 

of 607 

Bismuth salt* ; Formation of liy bismuth nitrate- 

mannitol solution 008 

('olloidal gold solutions ; Formation of — — with 

essential oils 559 

and Lambrecht. Phosphorescent sul^tences ; Manu- 
facture of In the form of powder or stone (P) . . 33d 

Van ItaUie, L., and NieuwUnd, C. H. ftervlce bent ; 8sedt 

and oil of — — - 5*8 
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Van Kalnithout, C. J Sea Schoorl, N 200 

Van Lai*r, H Hydro^ien peroxldo ; Oiagtatir catalynw 

of 489 

Mnlt unalysiB ; Dtaatatlr: cntalysiB of hydroRcn peroxide 

In 660 

WortH and sugar soluf Jons ; J)et(irm)nation of extract 

in 2H0 

Van Oordt, G. See Bran. F 1147 

See Haber 054r 

Van PJttlus, G Powder , Residue from explosion «)f 

smokeless — - 600 

Van Htcenkiste, A. Retting process for textile fibres (J*) 42Hr 

Van Vriesland, A 1 IneandeHceiiee mantles ; Manufaetme 

of ~ (P) 4ft7. 747r 

Van Westruin, L H (^imposition for protecting packings (P) 

Vansetti, B. 1. Iron silicldes ; Formation of in the 

elecfne furnace . w:. 

Varannes. M, 10. le N di», and Vains, A. R dc J*aper pulp , 

Manufacture of (P) 196. 494r 

VarelUe, K .1 Rleclrolvsis of wider; Apparatus for (he 

(P) 27 Jr. 7l)0r 

Vasseur, R, (’alciuin hyflrosulptilte (" Redo ”) in sugar 

faeUiries and riiflneries , Employment of . :»4 

Vosseux Vinosse and molasses ; Recovery of nitrogenous 

matter from 822 

Vat his, S, Photographic prints ; Producing multicoloured 

- — (P) lOHr 

Vaubel, W , and Scheiu'f, Q Halogens ; Determination 

of In organic compounds 28f» 

Vautin, (’ Mcrals and allovs Produetjon of fused — — 

from oxides and other compounds (P) 76;j 

Vaygouriy. M. Silver and gold . EUTtro-cliemicul extraction 

of 801 

VecehiB, I de *SVe under Dt' Verehis, 1, 

Veit, 1. See Rupe, H f. . 4(58 

Velardi, G. Almonds, bitter; Inlluonee of liuat on the 

toxicity of 380 

Veley, V H Alcohols ; Rose-Hcrsfeld and snlphtine 

acid mediods of determining the higlier — > — 898 

VelniR, G de See under Dc Velma 

Vcncedora Mine ICqulptncnt Go. See Partridge, A K . . 221 
Vundltori, D Potassiinu ferrleyanlde ; l{eductlon of — 087 
Vcnler. W Explosive and apparatus for using it (P) Oil. 12:52r 
A^euter, 0 Dyeing, mordanting, and bleaching apparatus 

(P) 810 

Vera Chemical (\) See KnliHer, R OO.A 

Verblese, E and K. D. Distillation residues of starchy mattor . 

Recovery of (!’) 047, 047 

Verda, A l^hosphomolybdit! acid ; Uehaviour of — 

towards ether 4?6 

Verdier. K See Galimard, ,T 238 

VfTcfel, L “ Idnge : Le Blarichlssage et I'Apii.'et do — " 208 

Veroln. Anthracltwerkc, G m b H. Generator consuming 

small or </ust eoai (D 116 

Verein Chum Eabrlk in Mannheim, (fases and liquids ; 

Pfirilk.ation of (P) 1210 

Verein f. Chum Ind. Anhydrides of monobasic organic 

acids ; Preparation of (P) 302, (50.8 

Verein. Choni. Wurke A.-G Esters of fatty acids , Decom- 
position of (P) 064. 088r 

Verein ElektnciUlt* A.-G. See Just. A 213, 2f>7r, 074r 

Verein Glanjwtoff-Eabriken A.-G. ('ollulosc threads and 

films ; Elastic, transparent and durable (P) 776 

Verein. Xunstseldefabr. Hemp-bast, artificial ; Manu- 

faoturw of (P) 88()r. 881 

Vermuhreu, A. Hugar; Storage of beet (500 

Vcrroul. P. See Rivlirc, J 430r 

Verwor, M. W. (Crystals ; Apparatus for obtaining* uniform 

(P) 1106 

Vesterberg, A. Eorric hydroxide and oxide ; Pseudoraorpbs 

of after ferric su!phat.e 767 

Gum elmnl 8io 

Retln aeiils of the conlferu' 82 

Vial, E. Concentrating apparatus (P) 30.6 

Drying drum (P) 808, 016r 

Vlala, P., uml Pacottet, P Fungi , I-’ormatlun of sporuJat- * 

lug yeast-like forms of - — 277 

Veasta . Part play<‘d by cysts of glccosporium in origin 

of .320 

A'iarm^, G Gas producer (P) 076 

Vidal, K. Dyustufs; IhMductlon of — (P) 10.37 

Sulplilde dyestuif ; Rlaek (P) 078 

Vidal. H. R., and Junius, G. E. Dyeing animal fllires (P) . . 37S 

See .1 uni us, G. E 174 

Viol, E. Euruace ; Electric — for reducing metals and 

alloys (P) 323 

Vlgicr, E. Cocaine formate #, 106 

Vlgnes, E. S§j Bfithlsy, L 1231 

Vlgnes, M. E. See Lagnoau, H. 656 
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Vlgnon, L Beniddine and aniline ; Combination of dlaro- 
tlsed — ■ “ ; Dlphenylbidtaroamlnobenuene and 

dlphenyldisaxoamlnoboiuene 584 

Dlaxo derivatives of nrumatle diamines 17.3, 259 


ami J. MoUurd Wool ; ('h)orluatinn of — - 114.3 

Wool ; Effeiit of chlorine on — 688 

Vlgmiroux. E Aluminium ; Action of silicon on . 

Alnmlnosilicides 24 

Cuprous sillcldc 124 

Eerro-molybdenum ; I’urc — 420 

Kerro-molybdenuuis ; Pmjyerties of pure 480 

Eerro-tuiigsteus , Pure — 640 

Hilieon chloride , Action of on eobuli 318 

Nilicon chloride ; Aellcm of — - on nickel 640 

Villain. U K Yarns, Machines for gassing — (P) 425 

Ville, J , and l»erricn, E, Elnorinc In foods, Ac , Djdlcal 

inetliod for detecting - - , , , 400 

Vincent, A E. Benzene and other volatile siilistanues ; 

Recovery of — (P) 006 

Virgin, J E NitropruRHides , Action of sulplildes (Jti - - 828 

Vitek, E kSVe .Htoklasa, J ..... 1162 

Vittciu't, 11 E Silk, arillleial : A i) 5 )aratus for making 

— (P) 844/-, 846, 025r 

Silk, artificial . Manufacture ot — (P) 474 

Silk and textiles . Manuiactfure of arillleial — — (P) . 177 

Vlviuni, K and Galeati, 1) llectrootH , I letcrml nation of 

sugar in Italian — - 436 

Vi/et, A Carbon tetrachloride ; AppJicatlun of - for 

power piiriioseH (1*) 168 

V'locfierglis, E J Eermentation jirocess (P) 1061 

Voe|ok«*r, J A Barley, Intiiience of maiuiri's on - — .. 647 
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Electric — — with U(|Uid clilorluc. (P) Huliut 801 

I'rirnary — . (P) Itu/icka 1052 

Bfiuvite ; li’iVtractiDo ol uhimuia Inoii ^ (P) Miitli.... 478 

Pi cparatliin (tl aluniiim and alkali f hiosulplialt* inmi — . 

(P) (’Iciiini . . . . 8S4 

as a refractory material , Advaiila^eH of . Aubrey 2i37 

Bavaria , Class industry oi 210 

fhaki'i's ; 1 j S i'UMtnniH decision on 200 

JlcarliiKs , Alloy Joi - . (P) Sicineas und llal'^kc A 

810. '.iOlr. iu:>0r 

PeatuiK ermine ior tir'iitlTm llbioup materials lor pa|>er 

utalviim (P) Bertram ami Urine . ,.37 

Beech wood tar, PreiiarnBoii rd an alKali-solubb' snltd product 

trorn (1‘) ( hem I’alir Elorshelni 307 


Beef fat , Beteetiou ol tu lard . 

litinlop 458 

SultHien . . 1000 

Beer analyms wrth the nMraelorrreter. Aekermanii and 

'ror,meni»ur;^ . . 280 

Ajrparatiis ior eooliim ami carlroinitliu? . (!’) 

Clrew, and West, ami Co . . . 710 

AirparatiiH ior terrm'iiiioa. maturiu}^ and storiuK . _ 

(P) CrrjHsinan ami Si'Ik 1^3 

bacterial flora of Irottled . I•’^rhrruann 801 

Jhicterlolusiical Investigation of cloudy OKawa . . 553 

Clulhiu' ami earbomitiim apparatus for . (P) 

Attack, and J‘(.>ntUc\ and Sons 801 

( oloumm hv caiamel (P) lachteusrelu ... . «.'• 

Comhtrontim, cooliit«, iind freeipj/ from lernieirtulilo 

matter ( P) West ami WehHtvr , 85 

Cooling and ar'ratin^: ami the hke (l») ChandrerH 

and Aiehihald 85 

|)ant/ic jpian - — Miimfmt , 131 

Darkemiui pirU; - Ulrkseh aitd lliinek 552 

Determnniltmi ol the colour of with iodine solu- 

troriM. Brand aitd dais 019 

I )et(‘rnunalion of linai at teiiuatimi of after 24 hours 

8<'honleld 09.S 

lo'i'meutiiii^ . (Pj I’laudb'i to 003 

llllti- ; 


(P. Loew 999, lU3r 

(P) Uussell 1108 

EiMition of eat Iron dioxide and perruanonee ot " head '* 

m . jMohr . 85 

ImiuoMtiK eurboii dioxide lor <’arl)oiuittnK <•') 

Har(le> . . 947 

htiprovirm the quality oi ( P) Eilsson ami 

.loiiKnui . . • ... 1002, lll.tr 

lutluem'c ol water-borne Iracteua ou -. Penb* , . .. 228 

iManulinduie ol Enjihsh (J’i ClaiisHcu 278r 

Mamitaetnn' of - by lermenlation at relu(i\elj liinli 

Lempr'ratUK's {!’) Wiltemaiin 19t 

Niltoyenous eonstitireiits of Esans 4:{8 

Aitiogerrous subslanei’s in MiskovsUv 552 

Or eiitTeiice ot JirrHauouiurfu in American layer 


( laiiHsen 709 

Pusteiirisiny — - 

(!■) (iroiiwald . . . 191r 

(JM Boew 131. 194 r, 439r 

PastcmiBum - 111 bairels {P)Tlm'lund Soline and 

Oronwald . .. 30 

ircdiorocei . Ocruirreiiec ol CJailssrm . 7ti8 

Prr'paralion ot temminons (J'i Barslckmv , 278 

PresiTVation of — (P) lAllOime 439 

jrroduciion ol .\nstnu . 131 

Production ot nmi-deposiL . (Pi Cliew, and V\ rwt 

and Co . . . 773 

productirrir of the iJmted States 193 

Kopy Icrinentatrrm ot llarri.sou 002 

►Sarelna slr’kuess r»t . Will 35 

Setlimeiit lu pasteiuUcrl . Claiissen 709 

Reparation of myc<Hlcrma and aoetifyiiry bacteria in 

Berysten 1106 

Rti^rllihiny a>u1 preserviuB . (P) lloche 278r 


Use of ahort-Krowu malt lor piuduomy full-buriled . 

Buffer 

^"e8sel8 lor use In the Htcrllised manufacture ol . 

(P) Nathan 

worts, Austrian official tahlcH of ■ Jalowetz 491 

worts ; How much sulphurous acid do sulplum' I hops 

give up to — — ? Wlegmaim 192 


yeast ; Three species of toi)-formeutatiou . Begens* 

burger 800 

Beeswax; Annameso — BelUer 1100 

Examination of Bolirlsch ami .lllclitcr 701 

Beet chips ; Mechanical diying of (P) l<afauille .... 898 

Beet slices ; Drying apparatus for . (P) Hencke .... 7 

Bcutroot analysis ; Best method for . Sachs 1010 

analysis , Simplified filtration In . Nyssens .... 489 

Complete extraction of sugar without by-products 

from . Lallcmant 822 


PAGK 


Beetroot — eorU. 

juloe ; Purlftoation of — — : 

Hahmsek 700 

Mandellk 700 

Neumann 705 

juice; Treatment oif . (Pi Monti 11.3, 999r 

wash. Purifying . (Pi Sou. Anon. Bafllu. et Rucrerie <4 

Say. and Pellet 707 

Beetroots and beet -juices ; Objectlnnnble nitrogenous con- 

stltuents ot AndrliU and Urban 385 

Detcrmlnatlmi of sugar in Italian . Vivlanl und 

Baiciili ... 436 

Evtnfcllon of juice from - Ulaimou 997 

lliuli poliuiHlng snb.stuni’es In Neunia/m 858 

. (Indiistiml vicld of aleulnd from - Sidersky .. ,. 003 

Maminmi kausek . . . 548 

mi.iidify ot jiius sugar, calculated us lallinohc, tn - - 

l‘cllM 1103 

.8ci»aia<iou ot jmee lr(jm — - (I*) Weinricli ., . 191 

SiiiiHiil iiliii.M ol Ht.pa Pm pDtuidi lu tin' ash of - - . 

Brbuii . . 599 

Rugar content, and diUuaion inlec* Iroiu - 'sui'ha . . 942 

Belgium ; Ceincut (lade of 980 

J'lxploslve.s ordinance in UMlO 

Riigur Indu.'itry of 997 

Beltings ; Adliesivc for use in making (P) Castle .... 84 


Benzaldebydi' . Deti'rmimilion ol small ouantilu'H ol . 

llensHcy ... . . .• 130 


I 

I 


I 


1 


Bonzaiitbroues. .SVc muler Anthracene dyestulTs. 

lleuzeiie ; Deti'ction ami determliuiUitn of tohiene In - ; 

Kalkow and Uerkewitsch 446 

Detenmnalion of carbon laagilphide in 

SfuvoiimiH 130 

Bctenmiuition of earbon bistiljiliidc and total sulphur 

in# .lolmson 955 

distilling nppaiatus , (’ontiimons . (Pi (Jerhardt J72r 

N'on-inll.immable - - - (P) Barlmm 117, 17lr 

Prodiietion of - by distilling ('urbonaceous inulerials. 

(I*) Aarts ... . .. 408r 

Kccover.i ot - nsi'd for cleaning textiles. (P) 

Bi IboBi ., 17 

Becoverjoi— - in wat('i]uooling (P| \4neent 990 

Ben/idine and atuhin' , Combiiiulion ol dlazotiscd — • .Viguou 584 
Oxidation ol - -- \V iJldlitter and K.alb 1080 


Bcii/.idMie<lisii!|)liotilc jieid . Constitution of Orlcss’ . 

Selmilz und Jvolillians 1080 

Benzil and rcsoiciivol , Comlenflalioii of — - biebig .... 1216 
Ben/.lne ,S’rc under Oils, h\ drocarbon. • 

Benzoates and etiuldimet hy Kant liiiic , Double salts of . 

(Pi Bledel 910 

Benzoic aelds ; Dillerunliatlon of natural and fiyuUietic - . 

Cormimbuuit and Biosinuu 827 

Benzopheiione cblorlffc ami u-nujilitbol , Condensation of 

— Sbrlm]>fon 74ft 

BeuzoylalKylainiiioethanoi^ 1 1') .sebering 443r 

Bcnzoyllu'ii/oie aeid . Preparalion of nntiiraiimuowu from 

— . llelbu . 423 

BenzovlplH*uyldUivdio(|iuuaz()hue , J’n'puratlon of . 

(Pi Kalle und Co 284 

BonzoylsuUcylie acid- (P) liulfmatm- La Buche A Co. .... 336 

Beuzoylsiiccmylperoxide (Pi llongbtun 608 

Ben/o\ iHulpboiile- imide fTuittaway 89 

►VfY also wder SaeeimriM 

Beuzoyltetianielliyldiaiulnoelhyldiruethylearbinoi liydro- 

clilorulc Aljpin ( Ni'UsLattcri 80 

Benzyl aceiulc , U,8, Customs deeinkin on — - 134 

Beuzylboiueol and Iji-nzylcampheiie ilallet and Bauer ., 391 

Ben/yleae unides. Urloff 460 

Berberine .eactlons Itiichurd 776 

Beryllia . Separating from alumina and iron (Pi Bran 

and van Uordt 1147 

Beryllium, Deteruuimtiou of - . Ulassmauu 1121 

Separatlag Irom aluminium . 

Eriedhelm 1288 

Ulassmann 1121 


B^ylltum hydroxide ; Manulacture of (Pi Haber 

* and (libers G54r 

Beverages ; Preparation of free, from or pour tn alcohol, 

from Irult jiucos. (P) Brueunoko 86 

Bicarbonates ; Manufacture of alkali • (P) Behreua... 02ft 

Binding agent. (P) 'WeiRB 81 7r 

matcnals ; Hydraulic . (P) ilciglic 470r 


BUmutti aluminium alloys. Uwyer 

-aluminium aUuys ; Melting-pointa of , Pdcheux. . 

Determination of us phosphate : ; 

Halkowsky * . . . . 

Stachler und Seiiarfenberg 

Effect of on copper. Hionis Z. 

Extraction of ^ U‘) Becker 

-gold alloya. Vogen 

-magnesium alloys. Grube f 

proauetion of the United States 

liecovery of fromoies. (P) llumboid and oUiert. 
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Biimuth — C4mtr 

Boparatlon of irnm coppur, cadmium, mercury, and 

sliver. 8tiuliler and Scharfenberc . 41 

-Bilvei alloyB. Petrenko ^^7 

Bismuth chloride ; Organic double salt* of . Vanlno 

and Hartl . 

chrottiati*. Cox 

compounds ; Oxidation of ' (lutbicr and iuinz’ ’ * 

disal^cylatjy^ Manufacture of . (p) Chemr^Pabr!’ 

peroxideH. Uutbier and ‘ biuiV ' *. ' 263* ‘lidi ‘ (md 

Balts itoHenheim and VogelHanc * . * ’ 282 

hydroaeu peroxide on’ ' 'Mc»er! ! 777 

salts, Double , Aloy and FrAbault 063 

salts ; formation of ^ — -from biemuth mtrute.-man- * 

nitol solution. Vanlno and Hartl qoq 

Kisulpliito liquor; Manufacture of — - (p) Hratli and 

OtlKITH 

BjtuminoiiH substances; 'l’reutln« , (P) Braschler- 

Burtz 2jg 

Biuret; Manufacture of dialkvlbarbil uric adds liom -Jl’ 

(PJ Merck JJJ.7 

Bixin, tln^ dyestufT of Jiixa Orellana. Marclilowski and 
Matejko 

Blnckwattle bark trade ol Natal 54y 

Blast fnmaocB See vu4er Furnaces 

ri'friperation ; Methods of . — — .lohnson 

Blastinu explosives; Imports of— - into tircal Britain” ! 
Operations , Neutralisliif? noxious or poisonous tume.s in 

powd er. ( P) Kberl^ ‘ 60 S 

BleachiUk' apparatus. (1‘) Venter .. . 

apjiaral ns for hankp. cops. <V'c ( P)‘ Wilkinson ’ ‘ 
niiparatus for loose or partially spun 0br.‘H (P) BteiruT 
apparatus; Wlndinu fabrics in continni.us p) 

Muntadas y Ttovira ... ' 

artiflcial silk (P) Ernst and' Pettit 

bobbins . Spindles for . (p) Holic ii’n'd Co 

( ereals and their husks. (P) Zirninermann and Buehenau 

epmpoaltipn. (P) Nleiistadt and Kuohler 

fibres. (P) Wakefield 


Borneol ^d bornyl acetate from pinone hydrochloride. Hou- 
—• ( Badische’ Aiii'hn 'li^d 
Manufacture of ~ — . (i») Sobering . . . . *. * 392,' 827r 

’ J^neLx°“ Bu 

866 

Boron carbide ; Manufacture of moulded articles of 

<P) Bolling 

Bosnia; Mineral production of §14 

Brandies , Ageing ( p) Desvlgnos 386r 

Uniform metliods for aualysls of . Barbet ! 43 

Brandy from Algerian grapes; Manufacture ot ' (P) 

’ * ........ yj51 

yeast and cask-lccs , Improving 

Hemzulmanu ' 663 

See under Pyrone dyestulfs. 


Barbet 
fermented liv beer 
llavour of . 

Brasiltn 


• into metal moulds. (|») FouNt and 
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310 

1090 


425r 

J6 

755 


Brass , Casting ■ 

Beck . 

Kflect ol arsenic on . Siicrry . .” . 

Micro.structure ol . Hudson 

Treating scrap (1») Krebs" 

Brasses, Special . (luillM. 


. . . 8.'i I 

. . 9:11 

. . . 503 
989, 989 
540, 813 


JJrazil; Export trade of * ’ 17,.“ 

Tiieral exiHU ts from ... “77 


Mineral rAiHii LM inuii ... 77 

Itublicr industry of ... . 7 gl,j 

IJruzllian drugs, peckolt ^ ^ ^ i. . 7 1 2 

mazilwood , isobrasilein from . D’Andlran 174 

Brazing metals. (P) Schaap 4^1^ 

Bread; Alcohol in - J'ohl 440 

making, Yeast stimulant for use m (P) Fink ’ 491 

Boplaess in Watkins ... ." 350 

JireUanomycet : Occurrence of in American lager beer 

Clauaseu 

Brewers’ extracts. Smith fluy 

slop. Treatment of — . (P) Buelir '001 

Rtralner-tub. (J*) Schnciblc 

wash ; Evaporator for , 


Electrolytic apparatus for’ 


(P) 


177r 


926 

36r 


127 

L»71r 


fibrea and fabrics 

DOHSOUVillO 

flour . Apparatus for (pV I.epcrciio'and oUi'era ’ 

/^dJuraluH for electrolytic production of — — ’ 

• (P) Thorp 

liquors ; Apparatus tor preparing (pV BartelV 

liquor , Electrodes for making (F) Kother ’ 

maejune for wool on bobbins. (F) Eriioult et^Cm 
niediuni ; Apparatus lor producing u gaseous — - (Pi * 

boring ... at-, 

ollsandfals (F) Metz and Claikson. ’.v! ’i 

process (J’) Bingenbach . . . . 

and sterilD^ng appariitus (F) J.eefliani. aiid' ()/’f>ni7Vl 

Cxypcn Co .€► 

paiK'nuflkiTig niaterials 

doiH 

lamdei , Conslitiitioii of — 
silk {]*) Schmid FriVes , . 
textile libres . Froeess of — _ ( |.>‘ ’ ' 

tissues nt lull \M(lth. Apparulus loi ,P, 

^^ell-.la(•kaon and Tlimt 

when! flour l'’|euienf, 

wool electrically (J») Fansa'aiid ’llninherg’ 

wool ; Process of Thierr.i -M n-g ,„„j ( „ ; ' 

Blende roa.st.lng. Krutwig 

Blood ; Desiccation ot - (F) ll»f maker . 

Deicrniiiiation of chloroform in Nlclo.iv 

Blue, 1900. Ncc tmder C/illocyanine rfyest lifts. 

Boiler compositions. (F) Smith and Smltli ! 

Boiler feed wafer , T'reatmeut of iFi rinik 

flrc-b()\ for liijuid or gaseous fuel (F) Seigi,. aiiil’scjule 
water ; Apparatus for examining - - ulule the boiler 
IS in ojieration. (F) Schmitz jgj, 


. 901 

(1 ) bemiux and others 803, 
605 

Brewery dlBlnfectant , Formaldehyde as a — . Schnego ’ 35 

infection arui puio yeast. Siau 3^5 

Brewing apparatus. (F) Rach ! 278'r 

beer, Ac , Fermentation process in lelation to —LJ 

(P) Wittemaun 

Eiltcrtng and w'aslilng apparatus tor lise in -- 

Jacobs and HeseaifaiiB yyj 


(P) 


386r 


Manufacture from gram of materiai fur .7 

(P) Sclirottky 070 

(i’i Sonil" . , , . . . 947f 

material from starch and otliei faniiaceoiis niatciial’ 

(P) Wagner 

iirrwnuu ’ 


(F) Huuse 


FroceHK for - — - 


Von 'J'leHcnijolf 


387r : 

(F) Lee 

!age- 

i’roceiis and idant toi 

. . . 441 

(1*) Broker .. 

426 

(F) IJycio 

475, 475 

soy (Jb Su/nki 

372, 020/ 

xulue ol barley , ,M( 

Uith- 

Brumi 

. .. 177 

Brick kiliiH 

191 

(Ft liicwcilon 

.. 1217 

iFl Derv ,, 

425 , 

(!') Fiico 


ahiiesH a.s a laclor (if the 


1229 

861 

099 

660 

824 


.1228 


492r 

201 

9J5 

915 

976 
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760 

2] 

93t) 

316 

Ho If lies 1148 

(Fi Baggaley 21 
(Fj Farkes 1097 


Boiling aiipjiratijs Bir hquuls containing or dcpoHitlng solids: 


33.3r 


(P) Hurund 


682 

v106 


(P) Kcfitucr 

BulUug-o(T yurn in hanks; Machine toi 

et tie 

Bone black ; Purity iiig . (p) ,.7!!! 

Bones, Manufacture of gelatin and glue from - (V) 

Hilbert 'lOFm.' ha. 

Treatment of — s.. (p; Uarger . . ” ‘ i i i . 7’ ' ^ ^ 

Borat^e* of alkali metals, ammonia, and barium, Atterbcr 

Borax ; Produidion of ... 

production of the United States 7’ , . 

Boric Mid ; Detection and determination of - 

Hiteetion of in milk. CasteJIana. 

Determination of in alkali borates jiiikdekl ! ! ! ! 

Determination i)f — — alone and Bi preBunce of phoB* 

Manning and Lung 397 

. (P) Blumenbcrg. and American 

180 


Low . . . 


1059 


697 

813 

1146 

18 

779 

445 

767 


phone acid. 
Manufacture of • 
Borax Co. 


Bordeaux ; Trade of • 


■ in 1906 


618 


Saiid-liine - — , J,a/.(1l 

Bricks, Appauitii.s f.a drying — 

Apjtarmus lor jimducing vilrillpd 
Horning mui khhh tluMcior 

romp.mitioji fm- making . (P) stow ell . . . . 7 ' " ’ ’537 

Hardeiijiig Band-limc . Seidis ’ " lyi 

Liglit ui clay ur marl and xegetabh’ ’materiai.’ ' (pi 

(iiiHcard ' ' guy 

Mauutactiue of lefraclory - " ^ ° 

(P) DHdeBlicinicr and Jurscluna 12‘»i 

7^7 Potter and W’estmgliouBc ’ .7 7 .7 . . ! * 930 

• '•*) Uoidon , i23, 1098r 

Iroteetimi ut ugulnst ctnorcKccnre and liluckenltig. 

(P) perkicwlcz 493 

Treatment ol (lb Simons ’’ yy5 

Brine evaporating apparatus 

(•') Mull <91- 

(P) Buy • 7; 777. ;7.77.- 121 

Heating or evapoiatlng .. (p) Hargreaves 846 

Briquette fuel fiom mine waste or din,t coal. (F) Bouse 
and (.'ohu 

Briquettes : Binding agent for . (p) Besnard ] ! ” ! . 

< onibuutible , (P) Biunami6 and Bequier 

< ombustitile agglutlnant for making . (pi 

Le Maitre and others ]• 

Consolidation of . (Jb Wagne7 ! . 7 . ! ! ! . 7 7 

of fMl, ore, Ac. Manufacture of — 71' ' '(pV 
Trainer 

lumace for drying and carbonlViug (p) 

’ QueUmalz und Uo 117 

Jliimace for bunilng . (p) Bergendal 126r 

of lignite and lime ; Weatherproof . (p) Hichter. . 1212 


for 

010 

115 


422 

917 
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DriquotirR — cnttl, 

Jignito or peat . (p) Gulrouvet 80ft 

Manufacture of . (P) ArmBtrone 42«), ft70 

Manufacture and coking of . (P) Wagner . . 877r, ft77r 

Manufacture of hard compact . (?) Weiss . . 115, lOftr 

Oxygen . (P) Jaiibert 885 

lleudering made with soluble agglutirinnt unalterable 

In mr. (P) Bock 400 I 

Weatherproof (?) Bock 973r 

Briquetting anthracite dust. (1*) Exbravat 10, 115 

lignite and the like. (?) Kekl 25ft I 

British chejntcal trade In 1005 94, 140 ' 

BrltlHii (.'olumbla ; Zinc Industry of 1224 

Bromine . Aellon of on cocaine. l>e Jong 2ft0 

Action of on strychnine. Beckurts 88 

and chlorine , Sepniatlon tif — — - in acid solution by 

hydrogen i>(>ro\ide .lunnaseh 117« 

tluoride l^eliean 4:: 

Itultihln' of file United Hluti's 637 


c 


, I’AWW 

Cadiiiiuni . Uuinbustion of — . aianeliot y 76 

-copper alloys Salimen 640 

Jletennination of : 

iiaubignv a04, 394 

ttoldsciiniidt 656 

Determination of in a \olatile or organic salt. 

Waulngiiy 498 

-in.'igneHiuin alloys (irubi' 430 

Itecoverj of trom ores (P) Itumbold and others :J 25 

•Seiiarafion of bismuth from HtadUer and 

Stharfenberg 41 

Cadriiiinn cafbonatc ; I’recipitateil Kohn 9 fi 8 

loilnh , Isomorphism of — with mercuric Iodide. 

Uuiioiu 757 


Bromotorrn , Oeeom posit ion ol J»v liglit, and bv' 

light and air Selioorl and Van den Berg . .. 232, 232 

BromousiuJd, tAislenee ol — Bullards 4 

Uroru..' ; .M.'unifaeUire of — — ( ?! Hut t< nsliaw ISl, -'.21/ 

prints; Manulacture of . (P) Ludewig 1040 1 

iTnoxidiHiiide of higli resMslam-e. (P) l,ngatineno 890 j 

Bronj’.es , Uleetrolytle corrosion of . Uurry 1104 ; 

l<;i('etrol\ tie precipitation of furry lioi i 

Malleahle magnetic — lleuRlcr 318 | 

Bron/o nickel (Ih .80c. Anon du Hionzo-Nndrel 503 ' 

B.'oom , I'rodncing 1,e\lile llhres from . (I*) (icimi ' ' 

and Colomii . . 1217 I 

Bnicin , Ihlemuever’s cinmirnir acul salt-, ot . Muick- 

’^^ah^ and Alctli 1065 

Separation of from Htrvehnme Beynolds and 

SiitclilTe \ .... 512 

Buches de Nol'l , Mnniifuetui’e of - (J*) Kntii'pot 

d’l\ry 019 

huchn-camplmr ; Deeomposition and synlbcsiH of 

Seminlcr and McKenzie 890 

Building; Agglomerate lor (?) Labour Sil 

material 

(?) Deppw and others 375 

(?) Syiittler 9H6 

material, Agglomerated (?) Queval 479 

material ; Unmposition . (?) Taylor 600 

material, Silico-calcareous (!') Dc la Korlio .. 2«t7r 

Bulgaria , ('lusBidention of soaps m 819 

Export of otto of roses from 962 

Bullets, made c 1641, found in Durliani Uastle. Silberrad 

and Simjison 77ft 

BunHen burner , (.’aiburettcd water gas in the 

Chikashige ' 165 

flame ; Study of the - Alliier 211 

Burgy ; Utilisation ol us a tflUug material. (?) 

Thompson 1090 

Burma. Hubla r production in 709 

Burner. Un« testing (?i Uai|»enter U>9 

(iiiscous fuel ' (P) Wegner 114 

guiles, ?nril\iiig - (?) Knietseh and lieu 

('lu'inieal Co 638r 

Uydrocai hon -. (IM Sue m I'lirtec per la 

Comliust lone liiquida ... 1033 

Inciindi m enl Hiet.>lcne Leeds 632 

Liquid Inel ; 

(P) Dieikmanii and others 747 

(P) I'raser ami 1 ‘laser 4«4 

(P) heist Mcr 114. 365r 

(P) Morton 364 

(P) Shave JOft 

Biidiatioii of the \uer Iluhen.-4 211 

Burning iKiind luel . Aiipaiatns for — — (P) Morton . 30 4 

l)ul\nis<il luci and other substances (P) Itobcson 

and Hctiiagtou 405 

I'utter ; Canii I's . VainvaUas 595 

Detection 01 coeoanut tat in - - Wljsman and 

Beijst 324 

Itctectioii of loeoanut oil and margiiruie. in . Bobui 1055 

Determination of volatile fatty acids ui — Dcluile 

and Legraiid ^ . . . 913 

fat , DeterniJnation of eocoanut oil in InuriH .. 1159 1 

Alaiiuiucture of (lU Boykin and Mitchum .. . 86r 

Mannfucture ol art'tlciul (?) MUllcr .... ooit, lli3r 

roJenske mi't.hod lor defecting eocoanut oil in 

B ideal and Barnson 870 

PrcBervation of . (?) Dubulsson 132 

“ Bllver-value ” method for detecting eocoanut fat 

in .lean 004 

ButU’rnut. Levi and Wllmer 384 j 


Butyl chloride ; Exemption from duty of m Holland 496 

Butylbenzenesulphonic acid ; Alkaloid aalta of Inactive 


secondary - — -. KJages 712 

2 8-liutylenoglycol ; Production of — ■ — . Harden and 

Walpole 490 

Butyric acid , Behaviour of in presence of yeast. 

Bokomy 800 

Butyrospermum porktl ; Beed» of . Drabble 438 

By-prudueUi ; Kecovery of from distillation gases. 

(?) Kopi>en» 03 


Cade oil Ser under Oils, iwscidia!. 


Caesium , Direct oxidation of . Itcngadc 637 

Caesimu iHToxidc . ?ropi’r(ies t>f . Bcugade 637 

CallVine , Convi rsiou ul - iido fuiraxanthine, xanthine and 

th<'o]>h\ Jhile. i'ischer and .'Veil 232 

Dfrivativis .md nacdoiH ol — ^ Brisscmoret 826 

Calcimine comportifion ; I’r' Piuat ion ol . (P) Casein 

( '(> 1111(1 1 'hill i ll * 't‘> 


Calcining ulumin.i, Ac ; (J\cn lot - 

(P) ihosHC 589 

Ip) l.amhert 9M4 

(P) N(»c ElcetroirK'i.'ill traiig. . . 984 

ecrmnil Ae Drum lor (li Smldth und (Jo. JUU> 

Calcmm . Ei< cltol,\ (ic . Doeiiner ... 187 

ElectloLvlic production of 

(I’J BoIcIkts and Stockeni SO 

(P) ItuJf and ?laf,o 29 

-Ip, ad allovs Iho kiqull ftl2 

Prcpiuation of by cicclroIvsiH 'Pucker and Wliituey 222 

Jteduction of silver and eiqiper eblorldcB by 

Haekspdl 124 

Keflning met ala b.y means oi — — . (?) Brandenburg 

and Wiens . . 379. 

and silicon , Thermic priu'css liascd on tJie action of . 

(?) Iroldsehinldt 593 

Calcium cuiblde and acetylene Vogel 114 

carbide, Appurutus for producing (?) Price 

and others 186 

carbide Manufaetare ot 

(?) Jlarlenslein 976r, 970r, 970r, 976r 

(?) Morrhead 817 

(?) .Seaiiion 847 

earbidi* , .Solubility of carbon In . Kahn 758 

earbonale ; Behaviour of - - at liigli temperatures. 

Jh»’ke ^ 083 

copper acetate , Manuf.actnie of a double (f*) 


cyauamide , Deeoiniiqsltion of . Jibhulfc 047 

cvanuinide ; KUicaey of , Inamura 698 

oyimamlde , Manunal value of Aho , 698 

gallate. protueaUichuato und digullatc Broeter uud 

Bennett 251 

hydride, tiuseous m acetylene liolfmelster. . . . 114 

hydride, ludustrial production of , Jaubert.... 303 

hydride ; Manulacture ol • 

(?) Coiisuitlum f Elektrochrm lud 769 

(?) Elekti'oehem Werke 1046r 

hydroRUlphitc ; Employment of m sugar factories 

and relliiciies V'assciir 34 


nitride, Breparation and inopintios of . Guatz' 

and Bassett 476 

oxide, RcUuetion of tocaibule (]') Willson, and 

Dmou t^irbule Co 594 

phospimtes Cameron, Seidell and Bell 129 

salts , Intlneiice of on certain bacterial actions. 

Macliida 488 

silleales , lueieasing binding power ol basic . (?) 

Sebnmaelier 1098 

Hulpbutc and h ud sulphide ; Metallurgical behaviour 

of a mixture of - Doelt/ 183 

sulphates ; Maimlaeture ol ulumed . (?) Tat6 479 

•sulphate ; Solubility of in ammonium sulphato 

solutions Bell and Taber 687 

sulphate ; Solubility of In magnesium sulptiate 

holutiouH Cameron and Bell 630 

sulphato , Solution of in salt solution, ArtU and 

Cliniticn 1043 

Calihratiug thermometers below O'^O. lUchirds and Jackson 868 

Caliche ; Dissolving jilant for recovering mtrato from . 

(?) Beaver and de Kordenliycht 121k 

Calico printing : 

(J') Krankonsteiu and others . . 372 

(?) Jjongley 845 

printing apparatus. (?) Jiuime 691 

printing ; iTeparatiflii of p-JSltraniline Ked for . 

Wicktorofi and Thlhppoff 531 

printing ; Tlilckcning for * from seaweed.* (?) 

Calico Printers* Assocn , and Warr 926 

California; Mercury industry of . Yale 126- 

Petroleum production of — - 467 

Calisaya barks; Elixir ol — ; U.8. Customs dooision on 283 
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Calorific valiif*!* ; Tnfliu'TK C ot oxygen containing hydrogen 

in dctorniiiiiiig <irnf“fc 87(5 

Calorimeter; Al(.oiiol for coal ttAting. Wallufc 445 

(las - ■ 

OoyH 2^4 

(J’f Dolicrty Olt.l, 842r, t)20r 

(}’) Haigrnt 421 

(i*) Htokes. niui Stewart and Co U5:i 

for gas , lU cui'dlMg — • 

Hail) and Hal ten 505 ! 

(H) lHiiiale\ 264 

Iniiirovi-d form ol llie Win TiioniHon (Jray / . 400 | 

Cftlorinielrii melhod, Casuiilam 778 

(^alormictrv oi volatile liquuk. ItOHcnhaln .2^0 

Cftliimha root ,svc Columlia root. 

Camel hull, wool and goat hair . iSorting. w'llJying, vvashniig. i 

eonihing and carding . statutory rules ... 14 

Camel's blitter, Analytical values of . Yainvakas 505 

(\amphane aleoliols , Alkyloxyaeetvl esters of — (J') 

lUiver iind Co. 1117 

Onmrihene , Action of mercuric acetate solution on 

Hidbiano .... 442 

hvdroehloride. Hesse 290 

Marnitacture of (H) lludisehe Anilin uiid Soda 

J’abnk 900, Illi'.i, 1173r 

Camplienilone, , Constitution and di'rlvntlves of 

Seinmler . , . . fi. H26 

Camphor, Determination of AriiosI .. Iiou 

export from .lapan 77<i 

Alanufnetnre ol ’ - . 

(H) Seherlng 89 

(J’i Sac. Chem Ind in IIhsIo J.lf), 777f 

Manufacture of from isoborin'ol . 

(H) Hoelinnger 1002 

(!’) Chem i‘'abr von Hevden \1002r, 1002 

Preparation of - lioni terpenes. (V) Jiubosi ... 

piodiutlon ol .liijtari . 1002 

Pin illeation ol - - - (P) If esse 1067 

Bvnthetic , ps Cu-stoms di'eision on 196 

Camphoryletliovyphi'TivliTiiide ; Manufaiduie of (J’) 

IH'itmann and otheis. 714 

Canada, Diniatured alcohol in -- 772 

Mineral production of ils 

I'etroleiim production of — • 12 

i*lg Iron production of - — 849 

Canal aysH'iri : The -- Hranson 107a 

Canals , Koval Coimnission on . 228 

Candle mat.eriHlH ; .Mimvfacture ol (]’) (dal/ . , 546 

Candles, Munnlaetiire of cuinjiosite paiullin d*) 

Standard Oil Co 62/ 

Manufacture of -- irom mineral oils, (!’) ivuess. . . . JI41 
Cane juice . I'Vrnientatlon ol — Watts and Teinpanv 229 

iiiolusHes distillery . Cliemieal control ot^u . Congoia ;!.to 

sugar ,SV<> onder Sugar 

Cantharldiii , Determination of — in cantharnleH. Slcg* 

fried ^ 4 7rt0 

Caoutclionc,-#' Si'fl nndtv Uuliber 

Cape Colony, Mungaiu'se deposits in 2.5 

Cu])e of C(K)(I Hoi>e : Miu king HiHriluuus essences In the 999 

Caramel borute ; Production of - (P) Lichtenstein.... 130 

I'repuratlon ol - — (P) Lieiitenstein 898r 

I’reparaUoii arnl use ol m producing fermented 

Ibjuois. (P) J/iclitenstcin 85 

CarumeliBatiou of sugar , Punetion of formaldehyde In the 

Trillut 191 

Carbaralcacid eakirs of pyrogallol-l 3-dialkvl ethers. (P) Basic 

Choudeal W orks 952 

Carbide ; Manufacture of . (P) llartenstein, and 

KloctrO'fTiemleal and Development Co 644, 544, 644, 
644, 84 Ir, 842. 018r 

Temperature raising compoBltions for use m making . 

(P) HarUjnstem OlSr 

Carbides ; Manufacture of nitrogen oouuiounds from . 

(P) Deg. f. Htickatoffdhnger 34 

T’repureil for lamus. generators, Ac. (P) Forbes 876 

iToduoing , (P) Price, and Union Carbide Co. 

853. 853, 863. 854 

{ arbohydrates in eocoa and tea, M aurcnbrecher and ToUciw 

1169, 1*169 

of the lichens Ulander and Tollens 225 

Solubility ami specific rotatory power of in pyridine 

and other solvents, liolty 328 

Treatment of for grain distillation. (I*) Boldin... hoi 

t/iirbon, amorphous ; Alteration of eonditlon of by 

temperature. Manville 6.27 

amorphous, Manufaeturo of — - (P) Maehtolf. . . , 894 

Apparatus for producing . { P) Shafts and others 544 

Determination of inst^jol, Maefarlaiie and Uregorv 954 

Cathodic disiutegrution of in lused sodium chloiidc 

electrol.vt.o. Kninmcrer 1155 

lllameiits for Incaiidcsceut lamps. (P) Thomsoii-lloiih- 

toii - 62 

and hvdrogi'ii : Direct union of at IiigJi tempirn- 

fures. Priiig and Hutton 1224 

hydrogen, and sulphur in organie eompoiiucis ; Ehctrieal 

mctliod lor the simultuncous dcterimmitioii ol 

Morse and Cray 5G3 
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Carbon ““Conf 

powdered, US Customs decision on - • - 127 

Weparatlon of for electric resist aiices (P) Elec- 
tric and Ordnance Accessories, Ltd 483 

Kates of actum of o.vygen, rarbuu dioxide, and steam 

on , Farup 983 

Separation of from hydrocurliuns. (J’) Kopja-is 12 

Solubility of In calcium carhidc Kahn 7.")8 

in steel . Colorimeter for determining — Whib' .. J9U7 
in steel ; Deiermi nation of — hv ignition wltii red lead. 

JoliiuMin 2,56 

(^arbon acids . Manufacture of . ’(P) Hlackmore 559 

blsulpliide ; Dcterrnmation oi - in benzene ; 

.Jolinson 95,5 

Stavormns 139 

bisulidiide , IToduetlon ol in the electric furnace. 

(P) Taylor 28 

bisiilpliide ; Spontaneous ignition ot ou pouring. 

I’ape ... 1066 

cblorides , Munnfacture of - (P) Machalske and 

Darlington 5.59 

<lio\ule absorption ajiparatiiH, (P) Cliur 1220 

♦lioxide ; Ai-tion of hydrogen on Cautn'i ... 114.5 

<lioxide ; Action of ultra-violet liglit on . t hadwick, 

llamsIiotUun, and Chapman 203 

dioxide ; Apparatus for d'jtermiiiing in the atmos- 

pliero ot rooms (P) Lt^vv and i^ficoiil 655 

dioxide for beer earboniiting ; Iraproviiig flu* flavour and 

aroma of . (p) Hartlev 947 

dioxidi* . Determination ot — in steel Macfarlane 

,• and (ifi )'or\ . . . 954 

dloxnlt , DllluHion ot thiough riibluT Criiumaidi .547 

dloMde ; Dls.HociMtu>T) ot — — 

J.angmiiir . ... 1094 

Mernst arni von Wartenla rg . 1094 

dio.\i(le , Ivlimiimtiuiiot t'roin eoinhtihlion produtts 

otinternfileonibiiHlion eiigineb. (Pi Win.uid, 9is 

ilioxide , l''l\u1ionoi ui Itei'j .Molir .... 8.5 

dioxide , |,iquell(i| - - - - as a sol Vi M ( liinluiel 114 

dioxide, M.innlaMure aodl'ieoven ol - — iP) Me,uJ I9r 
dioxide Piodint foi iibf HI m.ikuie - d') Ageroa 

and Keinv , , . .... 847 

dioxide , Pi<*(i(ieiion ol — Ifuin comhustion gases. 

(P) Si hill/, , . . ... 985/ 

dioxidi , Pio lin lion ol - iiilln Uinled Stales .. . 810 
dioxide . Solidllv ing (IT UlwOlthv 81 i)/- 

diseii nule \'on Hurt/il .... . . 1116 

monoxnie , ,\ction of on sHaiii <il a iid lieat 

Caul nr. . . . . 1115 

monoxidt , I U'ternunal loll ot mail lo iodic anhy- 
dride I/'vx and Peeoiil , .. 201 

nioijoxnlt , l)e(ej Miination ol lii gaseotiH nnxi ulcb 

(omf a r <01(1 liaiibiiiann . ... 2)7 

snhoxide Diets and W oil. . . ,'<>0 

siiboxHl(.H Hiilhelot .. . ... 500 

fi'traelilolide , '.ellonol ■ on i ant-iion HoIIh . . 1159 
letraeliloiidi' , \i>|i,iiiitij.b lor exi lae! ing lal t \ t.iiljslaiieert 

b\ nie.iiiH ol -- il’l Hi'iiiind . 18S, 27.tr 

tetr.ielilunde . \ ppln^al ion ol -- Jor powei t»uij>ose» 

(P) \iy,el ... . J68 

tctraehlondo , Manufacture ol 

(P) Haworth and JiukiT .559 

(P) Matthews and Darlington .. 1222 

tetrachloride; Punlleatiou of (P) I eie . 124 

tetrachloride; Ilt-ndcring piimts, Yarnislnxs. , non- 

inflammable by means ot — — . (D Fournier . . 81 

CarboiiaeeouH matenals ; Distillation of — to product) 

coke, gas, ammonia, iVe (P) Aarts 468r 

Carbonates, Basie . Davis 788, (Errata) 973 

DceonuiosUion ol mixtures of alkali and alkaline earth 

by In at and vacuum. Lobcau i20 

Dissociatioa of alkali . Lebeau 71 

('ariionatlng upjiaratus for fieer, Ac. : 

(P) Attack, and Pontlfcx and Sons 86f 

(P) Chew, and West and Co 710 

apparatus for Inpiids (P) llaan and Pickard 228 

apparatus for sugar works. (P) Tanchon 707 

Carbonatlon In sugar manufacture, DutlUoy 943 

Carbonic acid ; Electrolytic reduction of Khrenfeld.. 120 

.‘Scheiblcr’s aiiparatns tor determining — < — in carbon- 
ates,, Collins 518 

Carbonisation, Avoiding decomposition of distillation ]>ro- 

duots dining - - (P) Koppers 686 

Process of (P) Hoppers 116 

Carbonising coal for gas production. (P) Young and Glover . 1033 
coal and retorts therefor. (P) Woodall and Duckhaui 


681. 682, 632 

and drying apparatus for textile piece goods, (P) Haas. 5H6 

fibres wltli sodium blsulphit to, Hpenuratli 121.5 

peat, wood. Ac. , Retort oven for - (IT .stauber., 6 h5 

wood by superlieated bI earn Elfstrdm 976 

Carimns , Craphltisiag by incandescence. (P)Cuau.. 483 

Carbonyl group, Duautitatlve determination of the . 

Kmith 2H6 

Carborundum , Maiiulucturc of moulded articles of , 

(P) Bolling 272, 272 

Toiupcraturc ot formation of . Tucker and Lampea 76a 
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Carburetti'd air ; Apiniratim for produoiiiji • 

fP) Kcononuo Sal'etv (ina (’o . ami I'owltT lOllJK 10a4r 

(P) («l,\RRCOP 1082 

Prod iii’( ion ot : 

fP) (Jrrfn and Mlpvllle ... 1023 

n*) S«K‘ tP Eclair, ft de Cliaullaj^u pur ii*H Proc. 

A Guy 1023 

Carburfltcr : 

(P) .4k<''«nii, and Stiindani Gaa and HeatinK Go. 08<t 

(P) Smith atJd Smitli 1084 

(I'l NViHiama. and I'Vdcral (ia« r’o 1130 

for niotorn. working with tar oils, petroleum, tVe. (P) 

Gancrn <li SuhiHeo and ManaRHero 11 

for prodneitiK hKhtm« nml Iteatinu Kas. (J*) Soc Le 

Uadio^jj?: , . 804 

Carburettlim air ; ApparatuH for (P) LouiH 62 

uppuriiMw • 

(Pj Grvin<'Wald 017, 074, 074 

(P) Ifunewhofr 747 

(P) Stef'l 12 Ir 

fq)paratiiR for pnHliKMiiK mr gaR (P) Kobert 1*20 

Kuh (P) Ihinnert 877 

proe(‘4H (P) (iriinewald 074 

<‘nrcfl lamp ; Intensity of light of - - . Lii-hcnthnl 746 

Gard ; Sizing . (P) Dohler 441r 

Gardaraine oil ; See under OHh, essential. 

Gardhoard ; ApparatuB for imprejj^iatuiK — — on Die machine. 

(Pi Bolder .... 441. 864r 

Manntaetnre of . (P) Lorui 8Hr 

Production of hrilhant trunafiarent eoatingaon- (P) 

K raeincr mid Van Klshc'r!' Gen 864 

llciidcriTiiT watirprool, aeid-proof. and non-con- % 


See under Oils. 


duetive (P) Haigli and ollicrH 006 

<- arline thisllc . EHseiilial od troni See under Oils. 

esHi'iitial 

t'arnailite ; Appar.itns for (he continuous eleetrolynm of fn.scfl 

(P) Il.ugtiml Giinieke 271 

Garnaiihii wax . GonhlaiiU of . JPidelitfe .... . 15K 

Garpet-waBhuu.’’ or dyemcr maehuH' (P) KOling . l.> 

yarn printing , Abnorption oJ tin l»\ i\ool m ~ Pa<- 

ersou ... . . . . . r*8.'> 

Gartlnigena . MiiuTuI prodiieTion of 611 

Carton. iVlanufacturc of (Pi Kron . . ]32r 

('iisein eomjiound.'i , Mamifaetiire of lllma from (P) 

'I'homas . ... 770 

Gotivithiimi of - - into iilastie i*rodneO tP' Gollaidon 

‘1!7, 3M/-. nH/' 

l)('-.i<’ealnm and pi-'crsiiif' - - (P) l'.(\cno( .md 

he .Ncm-u , ,. 36 

heferiiiin.'itioii of in cheese I'nllat and 8.inton WO 
hryimr fireei pitated liydrated - - iMpidly (1*) 

Itiffird and Kiehe . . . '*42 

Exfraetloii of liom milk (1‘) llatmakev . . 2;!lr 

Ifoni-llki- masses from — - (P) ifet/ . . . 1102 

IVptimes from Skraiip and Witt , .013 

Preclpitallng and prcRerving (P) hunliam, and 

Gast'in Go of \mene,a , . 3.32 

solution , Frodnelion ot — O') Dunham, und Casein 

Go of .Nmerlca . . . ... .... 647 

Textile Minaids or sheetH fi om . (P) Timpe . 16 

H S, Customs deciBlon on — ■ 276 

Gastor oil. See under oils, fatty. 

Castor seeds : Hyilrolvsis of fals by Fokin 095 

Catalase ; Inflnence of peroxyilasc on the aetion <*f - . 

Ihich .. . ... . 551 

'Gatalvsors : Influeme of — — on lornmtioii of anilides 

Mcnscluitkin .... . ... ... 282 

■Gatalysis ; Keproduction ot pletures by . (P) Meue 

Pholograpliisehe Ges OOr. .867 

Similarity of to enzyme action, l^ellson 717 

Catalyst ; Incandescent mantle as . Use In gas analysis. 

Mujjon and Wilson 0 

Catalytic action ; Iteproduolnc pictures by — (P) 

Neue PhoGigraplusche Ges 867 

apparatus (P) Nordyke and Marmon (3i .... 6156, 607r 

comHnatlons ; .Substances for effecting in electro- 
lytic electricity meters. (P) Ilastlan and Galveit . 432 

substances , Inllncneii of — on the substitution of 

aromatic rings. Holdennaim 468 

CatatATif plcturiMi : 1‘roductlon of — (P) Neue Photo- 

graphische Ges 867, \^5;5, I0«)3r, J003r 

Catechol : Preparation of alkali oomponnds of . (P) 

Melster, l.nclns und ilrlinlng 444 

Catechol inouoethyl ether ; Alkyloxyacetyl compound of 

(P) Bayer und Co 653 

Gntechu ; Detection of adulteration of Hooper .... 1121 

Gatechutannic acid. Converting cutechln Into --- . (P) 

Osborne and Schupp 1231 

Catgut threads ; SterillHing . (P) Schmidt 770, KOTr 

Cathodes. (P) Benson Slanufaclurlng Go , and Jlatliehi 11 03 , 1103r 

Gattle-fuod ; Preparation of - fnnn ligneous substances 

(I’j ladimann On 4 

.tausUf alkalis. See Allmli liyilroxides, 
potash See T'otasslum hydroxide. 

pota ; Mamifaeture of Portisdi 123 

soda. See Sodium Jiydrovide. 
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Celandine seeds , Hyilrolysis of fats by I'ukln 004 

Cells, standard ; Beliaviour of mercurous sulphate In . 

Vou .Stelnwchr 862 

Celluloid Will 864 

Colouring (Pj Milertson 704 

Determinallon of, camphor in Arnost 1160 

goods ; T;i ability of — ti> lire. Broun 37 

-like masses ; Manufacture of - - . (P) Klienusche 

Gumml- und /iClluloid- Fabrik 776 

-like substance (P) Tliieme 1064 

Manufacture of . (P) IBihal 1064r 

Metallisation of (P) Seljwoh and H^hert-Dlletto 

• 323, OOOr 

Non-lnflammnlile (P) Eagneini and otiiers .... 566 

.\on-inllammable — conDilmng no camiihor. (P) 

netlilsy and olhers 1231 

N on-tnflaininahle cfuiiivo.sitlon resembling (P) 

IVanchin 051 

Products resemlillng - 

(P) Badlsclie Anllin und Soda Knluik 1001, 1064r, 1064 

(P) Glaesspii 805, 006 

substitute , Production of - (P) Story ]05r 

Cellulose (P) Gocliran and Taylor 658 

Slvnini> and others 48 

Gelhilo.sc aoetule (P) Payer und Go ]06r 

acetate . Manufactun* of (P) Gorti 826 

jicclatcs Ost 606 

.aiiiclcH , Direct production of coloured-— — . (P) Van 

den P.iHi'h and ntljcrs . 775 


. . OOr, .867 
... 717 


, . . 867 

536, 607r 


eoiupomids (P) tiiidluche . 
comiKiuiidh . .Non-nniated, 
I’roi ipicnet . . . , 

Goiislihdion <i| G|‘ce 

< on\c."tinu Wood mti 

Classen 

Gopnei nlk/iii .Nonna 

dei'l^itlves . Maniitai lure ot 

d( rl\ utivi'S . I ise ot toi 

Intor elec (lodes (P) 
we(k*‘ (r llaueii 


(P) tiiiillMehe Amlin nml Soda Fabrik .. 232r 
.Nofi-mnated, aon-inflummal»le — — (P) 

•d 825 

of Grec-n ami Perkin 662 

ood into leraieiitable sugars. (P) 

■ 771r. JOOOr 

.Nonnatm 662 

Maiuitai lure ot - (P) Miles .. . 105, 866r 

ise ot toi se)cii’a(ilig ulkaliiie aeeiimu- 

’( (lodes ((’) Iniliier Aceiimulatoren' 

llaueii ... 271 


Del. '.•mliiJition ol in •* ei Utle lllire ” Koulg 1009 

indu.tn ol Norway 4-11, 960 

iiidirdiv' oi .Swa'den 440 

Insulating piopcrtncH ol solid — I amphell . .. 036 

hes. I'lilihing waste to aguhuneratn fuel (1*) 

'I'aveiriier and hulmnil .305 

Maniifacliirn of sugar from , (id Cross 34r 

Mauiilaelure ol from vcgelat*li' lihres (P) Mattier 864 

Aiir.iiion of by acids concent rated by electricity 

(Pi he Bri.-dllcs 011 

Non inllammahlc malctlai euntalning nun nitrated — 

(!’) 'Ijocipienet • 825, 05Or 

l>repi:ratiojM , Apfxirat Us loi boiling - --. (PlKesiner 606 
product . 

(P) Soc Fraii 0 (le la ViHcfjse 834r 

(I*) Dlixler, and Soc I'rang dc la Viscose ... 826 

prodiirfs , (greet nroductlon of coloured - • . (P) 

Goetiet ()(>lin(ihie . lOOlf 

pnxlncts . Pioduction ol - .Holulile, in arnmonlu (P) 

llemtierg .g.. . 38 

rtolnlK'ns . .Vpparoiiis fur llltenng and punmiug , 
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ITtlliBiitJon of waste h(!at jn - — {J') Waddell and 

Waddell 870 

CokinR apimrat-Ms' (P) Kennedy 10H4 

eoftl 111 coke ovens, il'} Otto und I’u 422 

Process of 

(!’) l.owe 628 

(P) Merrill «07 

Colchicine ; Determinatjon of . Panehand 067 

Cold ; Production of for Industrial purpostift. (?) 

firimoln-hanson 874 

'Oollodioii ; Compression of hy solventa for artificial 

silk (P) Sue. Anon Plmiues et Papiers l*hot. 

A Lurnlc're ot ses Ills 691 

I’ilter-preBS for (P) Lumii're et sch fils 601 

Preparation of coneentialed for artificial silk. 

(?) Kunn^re et ses fils 691 

products; Manufacture of — (i>) pabr do iSolc 

Artificiellc de 'J’ubize 1001 

Pumps for supplyiriK to filters and drawluK appa- 

lotuB. (P) ilesmarnls and others tPlOr 

threads; Manufacture of (P) Denis 1144r 

Colloidal Hold solutions ; I'brmation of with essential 

oils Vamno and llartl 669 

precipitateH , Washing . liuelaiix' , . . . 866 

soliilioiiK, Action ol chTtrulytcH on Ihirton . 1)22 

holiitions , Electrical jireparation of Sxi'dhcrp 642 

Colloids . Absorption gallie acid by organh; . Dri'aper 

and Wilson 616 

Action of organic — - in electrolytic copper deposition 

(P) Mtiller and Ilahiitjc , 484 

Dcliavlour of — — m sewage. O’Sliniighiiessy and 

hlntuTsley 719 

Detection of < M inkell.leeh 1177 

of opposite eleetiic sign , Mutual precipitation of — . 

Des Ifiineels 862 

Sejiaration of by filtration. Heehhold . .. 1177 

Colofthonv ; Composition of AtiKTican — — bevy ... . 1067 

Maiiufaetiuc ot drv soup ironi (P) Pouxanii 6’.i6 

Colormietcv lor deteinilning earhon in sleel White . ... lo07 
Colour bases: Solulih' pt’odiids fioiii suits winch higlier 
fatty ui'ifis and acids of the oloie tuTiea form with 
' - . (I’l Meister. 1 iH'ius und PrfininR . 76S, o:U)r 
eoinpiiiiiiil resistant to light and weather (1*) Hoff- 

nieiHb'i' and others 22 

distrilnitor for making tapestry (?) Steiner .... 6U2 

Eorinution of r»V bact<'i'la In sncehoi'ine niilrK-nt 

media Kossowicz .... , . . 230 

libotofrrniihv St-r vvdtr Phnidgiapliy. Ac 
of wort and beer Detcrinumlum ot ^ — with iodine 

solutions. IJrand and .lais . , 649 

Colouring matorialH , Automatic i xtrnetoi lor — — . (P) 

Jury 327, 69S 

C'olourlng matter; Apparatus for siipiil.ving to jmper 

making maclnnes (P) Tittel . c. . . . . , s7 

Cnmpnmids applieahle as — * (P) biehtenstcin .. . 120 

of distilled liQulds ; Ascertaining the origin ot (!') 

Marsn and Weissleder . . . . A .3:i.H 

from rtolflsses, vinasao, Ac. Wichardt 087 

in pastry : Esc of carbon tetraeblorule lor dotectlng 

forbidden Pluttl and Jientivogolio 1168 

for produeing sdk-like effeets (P) Ltlienteld IH'lr 


Colours ; Chemistrj' of artists’ in rolatUm to their 

composition und perinaneney Thomson 326 , 

for fabric printing ; Production of metallic or lustrous ; 

— (?) lalienfeld 272r I 

Manufacture of antimony and arsenic . (P) Brunet 768 | 

Manufacture of oil . (?) Hi'insson 434r ; 

Production of from aiitimonv siilphldt! and oxy- | 

sulphide. (?) Savlgny and Douxuml 70,3 , 

RlUcato . (?) Barth 1220 I 

See aleo under Paints and Pigmenta. • | 
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Combustion — cont 

products : Klimi nation of carbon dioxide from - — . 

(?) Wlnand 918 

of pulverulent fuel. (?) Moore 627 

of refuse ; Apparatus for forcing in d<‘struetor 

furnaces. (?) Aslatt 662 

Begulatliig . (?) Larsen 804 

Coinmorci) Act legulations ; Austrahan 1123 

Coiiimimited materials ; Discharging from retorts, 

eruclhles, Ac. (?) Hoc. Anon, dos Fonderies et 

Lamlnoirs do Blache-Ht. Vaust 860 

Commission on Canals and Waterways ; Boyal 288 

Committee on industrial Hiseases 1062 

on International Exhibitions 1070 

Composition resistant to water and chemicals. (?) Mdnnig 

mid Co lOr 

Compressed gas ; Produidion of for use as motive 

foreo. (?) lillen 11 

Compressing air ; Apparatus for . 

(?) Barker and McConnell 419 

(?) Clama 420 

Air or gases 

(P) (fill 62.3 

(P) Meyersberg 306 

(P) Mbndhausen 367 

Concent rating acids . Tubes Tor , (J*) Kicll . .. 847, 927r 

apparat/US (P) Viul .306 

apparatus for liquids (P) Kestiier 1137 

deposits from ore crushing (!’) Hutrliings 37 h 

liquids (P) Morituiiet ami .larinin 840 

4 liquids und seml-llquids. (P) 'I'helsen 624r 

iiiaclilnea for ores and slimlar snhstanccH. (P) Wynne 126r 

material of all klmlK. (P) Morel 874 

minerals nr ore.s kVr xtntlcr Minerals onrf Ores. 

sohitlon.s by fre.e/.mg (P) Monti 113 

solutions and obtaining and conveying sails. (P) 

llargreave.s 687 

sulphuric ;n Id , AiqiiuatuH for — (P) Halliard ... . 11J6 

(6uiconUator for Holutiuns. (P) l-l(tvd JI2 

CoiHTi'te beoiiard , . . !>')0 

Fbnv of iindi r prosui'e Woolson ‘>86 

iMixIng (P) Haliis 123 

reliiP-ieed . tfib el, of moist ure on - Ma,\naiti ,, 986 

Condensalnm niHt , Prt \eiilioii ol (I’l I'd'liraini . . . 257 

jaodurts troiu uhlehvdes ami negatively substituted 

aeelle acids (P) K nne\ eii.agel . . 3'I2 

ComU'iiser . I'lnetional toi steam Holding . , 678 

lot s( par.'ttmg tar in gas works (P) Cie pour I'ledair. 

des Villes . . 10 16 

Comlensliiir appjiral.ie' (P) Brown 303 

uppauiliis lor milk, A'o (P) Kanmiermanii ... lOOOr, louo 

gases ol vapours. J’roeess anil ajtpuratUM for (J’i 

MiilHv, and IMidndelphia Cyanide Pioeess Co 592 

Metliod of - (P, J'oihes 112 

Conditioning mm-hifie (lb borimer 211, 41 Ur 

ronductiiig iilniK , Miuiulaeture of (?) Edison 

Storage Uatterv (‘o 612 

Conductors; Composition for electric (P) J^orker- 

Clark Eledde Co 694, VlVOr 

Electin’ - o| metallic sodium (?) Iletts 695 

of loosely -packed small pieces Jor beating resistances. 

Brown 766 

ConlfcT oils , See under Oils, essential 

Coniferai . Uesln acids of the - — Vesterlierg 82 

Coniine, iileotliie nml sparteiiK’ , ] fiflerontiation of . 

Beiehard 200 

Hynthesls of - . badenburg 8'26 

Contact material ; Support for . (?) Soc. Fran^, 

de I’lncandeseence par b: (laz 808 

BUbBtancos ; Treatment of . (P) Kitsee and 

Hamilton 694 


Columbaroot; Alkaloids of . Hadamer 1116 I 

■ Coliimbo root ; Alkaloids of . Hllnzel 906 j 

CombuBtlble ; Artificial . (P) Kngle 308 j 

brlQuetto ; Manufacture of asRlomerated . (?) i 

Bicuaim^ and Eoqiiler 116 ! 

Calorific value of . Arth 1138 

DeterminluK heating power of , (P) Junkers J084r 

Haalfying and superheating liquid . (?) Hein- l 

rlclisdorff 920 

liquid for internal combustion engines (?) Oppen- 

lieliner 1034r 

matter , Determination of volatile in coals and 

lignites. .Somermeier 870 

from refuse and eoal or ehareoab (?) Iteneaiix and | 

rcrrlcr 170 ' 

rich In water; HeniPcarbonisation of - — . (P) Ober- I 

bayerlselie Kokswerke lu , 

.sVe (lino under Fuel. I 

'Combustion gases under pressure ; Apparatus for producing 

for motive power. (P) Vogt 307 

Method ot . (P) Bender . .f , . . .... 466r 

I'roepf^s Ol condiu’ting — (P) Doherty, and Com- ' 

bust Ion Ftilities Co 5.3 h 

products. Apparatus for geneiating underpressure I 

(?) Beck : 212 


Converter (?) WaJki’r 221 

Finishing . (P) Allen and Baggaley 26r 

Converting mattes and spelsses ; Apparatus for . (P) 

Haas 1051 

( toolers for powdered or granular material. (?) Mat cham . . 803 

Cooling apparatus. (P) Cluridgo 68 

apparaUiK for beer. Ae (P) Chew, and West and Co. . . 710 

apparatus for liquid soaps. (P) Both 824r 

apparatus for soap, Ac (T’) Bnardmati 434r 

brewers’ w'orts , Apparatus for (P) Daniel and 

Thornley 439 

fluids (P) Knetlcr and Kehumaeher 1209 

fluids : Apparatus for fraetiouallv (P) Jiumbert 8 

liquids : Apparatus lor . (?) Barham 7 

Copaiba balsam , Neutral preparations of . (?) 

Knoll und Co 608 

Copaiba oil- See under DUh, essential. 

Ciipal , Extraction ot ()’) Hropjiler 1107 

Bendering Manila ^ insoluble in uiJ. foi pollslies, Ac. 

(P) Bniinger 703r 

Copals ; Action of naphtlnderie on — — , Colllgnier 939 

Amerlean . Cullignler 1220 

Properties of — . Bottler 81 
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Copper ; Action of sulphuric acid on . Slulter 818 

Action of xanthlc leucoinaln<*« nn . Slomncaco . . 895 

alloy. (P) CJhaudolr 592r 

alloyu; Castintt (P) Powler and Beck 851 

alloys; Mlcrostructurn of . Jacobsen 888 

-aluminium alloya. (P) Incagnoll 482 

“•cadmium alloys. Sahmen fi40 

ooBtinKs ; Production of dense humofijencous . (P) 

Lab. f <;hem, Feuerschutz- u. Lbacbmittel 990 

Deoxidising — — . (P) Yunck 889 

deposit in Ontario 690 

deposition ; Action of organic colloids In electrolytic 

. Mtiller and Biihntje 484 

Determination of oxygen in . Arrhbutt 42 

Determination of — by titanium trichloride. Ithcad 1176 
Effect of certain olcinuntB on the structure and properties 

of . Hiorns 616 

Effect of In steel. WIgham 480 

Electrolytic determination of -- EoorHt.er 1007 


nintte uu anode and acid copper sulplmio electro- 
lytes. (|») Borchers and others 188r 

Electrolytic prodnclinn of (P) Borchers and 


Electrolylic recovery of - from solutions. (!’) 

(’omba and Casper 696r 

Electrolytic Bcparntlon of - - liorn nickel (P) 

Hyblnctte 39 

Kloctrrimetallurgleal cxtruction ot from minerals. 

(P) Jumuu 486 

electrotypes. Manulacturu of — - (P) Cowper-Coles 

322, 707r 

I'jxtracflou of ' • from burnt pynlt's rehiilnea, (P) '• 

Tl^lel 036 

Extraction of — — from ores . 

(P) Conedcra 0l>7. 927r 

(P) Swc'cting 485, 989 

Jlnrdeniiin: - iP) Plainer, and JU‘usfvt>m 'J'empered 

< upper Co 042 

InllucMce of MiniiU (lu.inlltles of elements on uixm 

Its reactions with nitric acid. «tansbie 45, 1071 

In Iron Wedding 1221 

iMaiinfaeturt^ of part' — — . (P) Jumau 892, 1166 

nianiifaetiirc; and roUnlng , f oniparison of English and 

American iiieUiods of Plutteu 449 

matte , i,(»Hs tif copper and silver in rtdlnlug . 

(itlntlier 931 

nintte ; Boasting * ^ Bmeliling 370 

inatlc . Smelting , (P) Kemp, and Kenip Jlydro- 

earbun iMiruuee Co 1061 

mining in Phile .... 887 

iiduing in Japiin 814 

-nickel alloys , Manufacture of ~ - (P) Mon ell 221 

-niek<‘l-iiiuiiganese alloy. (P) Driver 704 

-nickel matte ; Belhung - (P) llybinctto 20, 379r, 4H1 j 

Treatment ot (P) Julinson 81 H 

Deeiirrenee of — — in thick juice hilidge. Bnlow . . 700 

ore , Kleetrolylie treutmciiL of - at JVIiedziunka. 

Stoeger 1 * 1167 

oies; Fluxing — (P) Baggaley 20 

ores ; Lixlviutioii ol - bv ferrous cldondc or 8Ul])liatc 

solution (P) Fruelioli 379 

-palladium alloys, liner 1160 

and phimpborus. Heyii and Bauer . 1047 

-plating Iron , Klectrolvtic — — . Brown and .Mathers 646 

l*nw('T of to form alloys witli pure iron and iron- 

earbon alloys. Pfeifler 703 

Recovery ot from ores (P) Bumlxdd and others 326 

Recovery of — - and other vuliies from ores. (P) 

Lovett 602 

Rettuing . (P) Baggalev and others 186 

reilniiiB furnace (P) Baggaley 20, 20 

rellnliig with silicon or slllcldcs ; Attumjits at • 

(iloger 098 

Regeneration of electrolyte in extracting from 

bronze (P) Tlilrot and Mage 802 

residues ; Electrolytic treatment of — , (P) Lafou- 

tttlne 860 

residues ; Italian Onstoins decision 931 

Heparation of blsmutli from . Htuctiler and 

Scharfeuberg 41 

tjopuration process (P) Elliott 320 

slimes ; Treatment of . (P) Thomson and J^alat . 1051 

smeJtmg ; (kmsiitution of mattes produced In . 

Bibb and Phllp 

Solldlticatlon of . Dcjean ^ 813 

-steels. Breull 098, 886, 880 

and sulphur. Heyu and Bauer 370 

Tensile overstrain and recovery of . Morley and 

Tomlinson 318 

\ ...umetric determination ot with potassium iodide. 

CnntonI and Roseusteln 123.3 

Wei extraction of . (P) Huigle Hio 


i 
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Copper acet-ato. IKS. Ciisloins decision on 121 

-alkali-cellulose. Rormann 052 • 

-calelnrti acetate; Manufactm'c of a double - — . (P) 

Ponthus 87, 759r | 

-cellulose as fabric for iiicaudc.seeuce mantles. Biuiio. . 840 i 

chloride; Reduction of — - by calcium. Backsplll .. 124 

hydroxide ; Apparatus lor jirepanng aminonlacal — — . 

(P) .Meitz 928 

salts In irrigating waters. Skinner 384 

silu'ldM Kebeau 187 


Copper '-eoa/. 

solutlona ; Purifying ammoniacal . (P) Locoout 

. , , , 808, 984r 

sulphate ; Conversion of cupric chloride into . (P) 

Jfaricr 264 

sulphate; Decomposition of — by metliyl alcohol. 

Auger 037 

sulphate ; Electrolytic manufacture of : 

(P) (Iranler 89lf 

Kroupa 78 

sulpliatc . Manufacture of (P) A braliam . ' 1219 

sulphate inanufactiirn ; Litiuld-distrlbuflng apparatus 

<or — . (P) Jiolphln 636 

sulphate ; Iletliiing -• -• contaminated with Iron salts. 


sulpliate solutions ; DecoinpoHlllon of - -- by alu- 
minium uliovs, Pf'clipux 318 

sulphlda ; Maiiulacture of - for f licrmo-electric 

couples (!•) (Me Thermo- Electrniiic 854r 

Copra; Preservation of — (P) Morot 702 

Cordite; Detorminution of moisture In — — . Dupre .... 780 

Direci estimation of nitroglycerin in — - .SdberraU, 

Phillips uiul Alcrnman 028 

Profecflon ol sfccl guns from the erosive effects of . 

(P) Topp 484 

Cords; IToduclng nou-absorbent . (P) Blalsdell 190 

Cork, artiflcial , Manufacture of - - - : 

(P) Coale 1064 

(P) ]>e Brlallles • 960 

composiMons , Manufacture of (P) Matas y 


fabiic. (P) Sechinrl, and Sue. Anon dn Crimson .... 601r 

Fabrics made l)y coAcrlng leatlier or rubber with . 

(P) Hoc Anon du Crimson . 821 

substifutc. (P) Fuchs 087 

Corn , Bleaciilng and sterilising and ils products. (P) 

Zftnmerinann and Buclietmu . 387 

Cornstalks , Food exiraef. from — — . (P) Mantis, and Food 

and I'llirc I'roiliicls Co .... 774 

Prcpiiratloii ol llljic Iroin — . (p) Manns, and Food 

and Fibre l’ro<liiclH ('o 280 

Corrosive li(|uuls , Siireiiding or dlstilhiitiim ai»iiaratus for 

(P) l>o)i»hln 536 

(k)fton : Apx>aratus for olitaining -- from waste products 

(P) Kii(*pl and ollicrs 310r 

bohhiiis , Dyeing , (!') I'ontjiine 373 

dyed uiflt sulphide hliicks ; Plliing’s paper on 

Kertes? . 310 

dve<| with sulpliide Idacks ; 'J’eiidcnng . Pilling £16 

faluiCh , Merecribing (I’J Ihresin 1042 

nines. Firepruoritig (f) Calico Printers’ 

AssociaJion . . 16, 16 

iinprcgtialcil uilh nictlijlene djtannnte (P) Merck 1144 

liiseets whicli iitlack III Egypt jMidgeoii 681 

anil Ihicii ; 'I'est 1o differeiifiate Herzog 888 

Alaclilnc lor lre»tlng raw with liijulds (P) Milan 1090 

Moistiin' III Hartsliorne 118 

Nitraling api«‘ra1ns for , (IK Wolfshohl .... 393, 828r 

(hling (P) K#rnildrfer \ 807 

I’roductiou of fast brown shades on (Pl'^ludische 

Anilin und Soda Fuhrlk 217 

residues and tllires from cotton seed husks , Recovery 

ol (P) Miiiek and Barth 10 

-silk mixture ; 1‘roductlon of a -- — wlilch can be 

evenly dyed (P) Ih^mborg 217 

Blubbing; Dyeing and mercerising — — . (P) Hteiner 

1042, 1042 

softeners, Composition and properties of . Burn- 

barn 205 

Treatment of — — - . (P) Burton 025 

waste , Centrifugal machine for removing oil from - — — . 

(P) Fischer and others 1091 

waste; Hcourlng - . (P) Favler 1217 

WTiidlng on bobbins lor dyeing and mercerising. 


Cottonseed hulls ; Treatment, of . (P) Knopf, and 

Bremer Baumwollwerke 217 

oil. iS’ee under OiIb, fatty. 

pitch ; (J S. Customs decision 1160 

Coumarin from w-oresol, Fries and Klostermann 386 

Council ; Report of 669 

"jOracking gas,” from Baku crude oil Bugler and RoHner. . . 077 

Cream ; Desiccating and preserving -- — (Pj B6venot 

and De Nevou 36 

('rcosote compounds (P) Berendes, and Bayer und Co 827 

Esters from . (P) Bayer und Co 827, ]002r 

Creosoting ; Hermetically scaled doors of cylinders or cham- 
bers lor . (Pi Danks , . . . s 680 

m-Cresni ; Coumarin from Fries and Klostermann. . . 336 

Crostleld and Sons’ works ; Visit to - 673 

Crucible (P) Colby 034 

lurnace ; 

fl‘) Harvey 88tfr 

(I*) Hausinanu 78, 186r, 221r 

(.’ruciblcs . Asccilamm# the t,ejnpcraturu ol — . (P) 

Rufige- Will (worth. Ltd., and pthera 804 

Dlscliargiug couimlnuied mufcrlal from zinc and cd.lier 
_____ (p) soc. Anon, de Fonderics et Laminolrs 

dc Blm-lu -Ht. V'aast 850 



.TOUENAL OF THE SOCIETY OF CHEMICAL INDUSTRY 


PAGE 

Crucible * — cont 

for mlxliiK and alloying metals (P) aimpson 104l^r 

J^nteotlng - . (P) MrDonakl Gil 

llefrartnrv mateiial for lining for aluminuthfrnilc 

processes. (P) koldselunUlt 4Hir 

of sand and lime, .Maimfaeture of - (P) lleiglund 1081 

Cryhtallisation iirocess for soda, sodium Biilphute, A’C (P) 

hctiK'lit , , . 1)27/ 

of sugar masses , ProinoluiK . (P) Dro«l 044 

Afdudvln-— P/owinan 14.} 

Pryatallisiiig sngai. Ae, (P) Siliiil/e 4:}7r 

Crystals, Oldiilning nnilorm ftoin solutions § (P) 

A'eiwir. .. ll('.r> 

Cnban sugar liiiiiistrv . Ilorne ini 

cullures , ilotlle lot (Joldjiig 077 

Cumbejland , iMiiieuil deposits in Ido 

Cniiolu : 

(IM Anderson . 

(1’) I'.aillot 

( 1') ( hue 

fl’) Koons . ... 

Aiill) fore-lie.irtli lieated by lei'eiu lalion. (P) I’nmane 
fnimue (P) liaillot. . . 

CuprarnTiioimiPi s<tluli()iis , I'l.ihsei lor {(’) Liecem 

I'nnIW .''iiMiv oi (pj bveo'ur 

Ciii>iie cliloiide , Maniilijetup' ol - - - and t ransloi ination 
into loilpb.ile ^ ( P) Daner , . 
oxide, CoHoubd I’a.il and IsMize. , . 

Cijprih'ion'.’ (ailincs : ( ^ anide i real meni of b.\ tlu-sul- 

jdiorie aeld ]n oei ss Plow n . ... 

Cn)>rouw iln ob Vigoinom 

Customs d((iKioiis, Australian - 

Cnll( d stall s - n/n/iT I s Customs deep ions 

liiiion Coii\ enlioii ; Soulb Atriean 

Cutrli liade of India ., . . .*. 

Cutin . hell riniiialion oi in *' crude lllu'e." Kontg 

Cjuiiitmide , Preparation of aeidyl deiivatnes of (P) 

Jla,\er und Co 

Piejiarataon ot from sodium evunamule Holiitious 

(Pi Dents <lnld-und Sllber-Scheide Anslali ... . 

Cyanidi' mnmtfactnre , Kecovei.v of eyanogen compounds 

ti oni bv-pruduets iJi (lb 8imsaud Howes 

Bolutiuns , J ‘reel pit a ting metals from . (P) Hhar- 

wood and Ideirill 1051 

Cyanides. K.xtraelion ol from Bi'eni oxide. (P) Jle> 

cigneul 5,s;}, 085 

Sc’jiiiratlon of alkali - from aqueous Hohitiuns (P) 

'IVbernine . .. 751) 

Cyaiilding apparatus (P) HaiiKln j»8U 

gold ores at lb ()i o Cretani and liui t .... . . 182 

t'yuninodveHtulfs , Absorption and scnBltisljigspeelia of 

Aon IHibI ;5l)8 

Constitution oi Koiiig , 17;} 

Munuliictme of sensitising- (1‘iMiister. Lueuis 

mid Idilning l.j^ 471 

Munniaelut^ ol blue - — , und ol jfliotogiapbic siuluees 
seiiHiC-ised lliereMitli (Pj Meist(,r, l-nciua und 

Hiii/mig ... . 

Cyanogen, Aitioji of silent, eleetnc discharge on -- 

(kiudcclimi 

in eojll gas Samtleben ., . ... 

lueii using Die jield of - m hiast Inrnaee vvoik, 

Heininger 

Synthesis of from its elements AVallis , , 
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(1*) Hadisebe 
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59:1 

42' 

1130 
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.89r 

984 

1147 


(A'uiK'gen bionude, Klanulucture ot 
( omj.uunds ; Mannfaetiire ot 
Anilln niid Soda I'ubiik . 

eoniponnds ; J’rodueliun of 

Coo|)er 

eoinimniidB , Prepmation of 

Chem J'jibr Selilempe .... 

tompuimds , lh-eoeerln« from irude gases and l»y- 

jirodints III cjnnlde manufaetnre (J*) .sims and 

Hovers . . 

eomjiounds , Heeoveiing - from waste iiijuids (p) 

Niadlinger and Aoidlinger 0:t8 

CyaneigciiealH in plants, Leather . 003 

A4-Cyclogeranlc arid : Mumifaetnre oi (PiMeister, 

l.uciusund Hriming 39, 777r, lU02r, 1110 

( yllmlers for printing en tonnes, Lngraving eopper . ' 

(P) Calico Printers’ Ahsoen <i26f 


Dairy products ; Suction apjiaratus for . (]b Taylor,. 194r 

Dammar resiusIfrum.EeUcrated.Malay States .... 894 

Datuca runnutunu root ; Dyestuff of . Eorczyuski and 

Alarohlewski ^ lOyy 

Datura; Mydriatic alkaloids of the genus --- — . Schmidt... 389 

Dcacou process Eiiuillbrlffm in Iho . Lewi.s 1095 

Ennetioii of the eatalyserin the . Imvi and Voghera 927 

Deounting apparatus. (P) Desnmianx 118 


Doearburlslng ferroobromi). (P) Von KUgelgen, Seward, 

and WllUon Aluminium Co 80 

Decolunsiug substanecs ( P) tJondouris und Tassopoulos . . . 1008 
te.xtllij libres (p) Uadisfihe Amlin uiui Soda Eabrlk 8U7, l()42r 

Deeortleatlng ramie and similar textiles. (P) iJmidel 754 

Degreasing . Selection of ben/ine lor Trotman 1202 

siib»tanee.s , Apiunatus lor , (P) Jiioeskc ami 

Printz 202 

Degnmming llbrous plants (P) Colahun lll.s 

ramie and similar te.xtlles. (P) Hemlel 754 

Dehydrating uppaiatu.s (P) (kioke, and Cokel Co lJ30r 

Dehydrogenation of hvdroeai 1 >oih . I’artial (P) 

.Soc Anon, des Coinbustilile^ Indiisfrlels 977 

Delivering iiiatermls in projiortloniil mixtures, Apparatus 

iof (P) 'J’niiup 839 

Demtntleallon , Jnlluenee ot earhohydrales and organic acids 

on Siolvl.vsa and Vbtek 1102 

DenHifving salts and oxides , Metlmdof - (!') Uartlett 

;il|l| Ih.ldnii . . 

l>eodi'ri‘.ei . ( p) Smith and J)ayi.s . 

Depailmentil I'oniinilter mi iHival .Sr-liool of Mines, I'nial 
Hepdil . .... 

Depilatorv agents , \e(ion .if Stiasin 

!)ei/ilatnm lildi',. and skins (!’) (Ilasel .... 

Depreciation o| nl;mt ami in.iehitierv i/;nrv 
l)eHainidoi' isi (II Skl.iuo and Iln'riieS . ,. 

Dch uiiidoglutin ,'^l,iaiit> .... .... 

I )y,ie("itnii' a npaiat n * 

( P) l.iijin .iiid Inlcimil Dcsieculuic 
( I’l Ab baeld in 

milk ami otlna hipuils cont .oiiing pudrnl. ({') Hat- 
)ni'k<i , . ..... 

jirocess (P) IMi.I.aetilaii an 1 Ini liesii’c.itlii" Co 

,SVc ((/.HO DVMlIg 

Desiixatluil at low Icmyieraliin s , Apj/uratus tor progressive 
(P) Cliambcrl.oid . . , 

i»vact(on\ low tcmiMT.itnies D’ Aisonval ami Hordas 
T)esigus. Piodiictioii of - on labiics (P) Ibiltoii . 17, 170r 

l>esilverMng lead luillion (tb Kaht 8.>1 

Desulpluting grape juice innl worts pii'served b\ Itlsulplute 

(Pi Honiiiual . 1108 

J)e,t4mnis,atlon of bolutnuis m I be analysis of tanning mateiials 

Parki'i and HeniieD . 1193 

Detergent eompmmds , Alanutacture of • (P) Arm- 
strong . . . 590 

lorusi' witli liaid watei ( P) Macplieryonuiiil lleys 938, 1220/' 
Manuiin-ture oi -- - (lb Hess . ... 188, 223 

with polislitng propel II. ‘s (lb Poeliin ami Iticliardson. 938 

lor scouring wool (p) Wohle 480r 

Detinnlng tin idalcs , Met.liodot (P) Doidsclimidt 

59.}/-, 704/-, lO.Aor 

Developers See binder I’liologi.ijiliic Developers 
J)e\e,lopm<'nt , \etimi ui llunsu 


1 -sl) 


203 


t) I ■} 
9 1 :i 


839 

8,i9 


11 j:; 


1137 

1120 


osulfihate 


Sh'qipard 


and distillers’ slop 
lioin sl.’ircli into 


0.54 
. . 490 

2 ;D, 807/* 
H2H 
()0O, 828 
. . 490 

441 

dis- 

. . . 130 

'227, 277 
859, 998r 


and M 

with diuminophenol Lumt^Ve and N-yewet,', 
ol till' latent image (P) Act -tins f, Amlinlabi 
ol jilate.s and lllins (pj Kellv ami Pentimm . , , 
of jibotogiHi.ldc pl.ites, films. cVe (p) Kelly .. 

'Panning ol gelatin dming - l.urniOre 

'Pin (try of alkaline Shepyiaid 

Dewar’s mr ultHorplion mellmd , \j)plleution of - -- t 
lillntion in liigl) xaenn Wold aud Losauilseli 
J>cxtriu ; Manufmdnre ol plimiograpli leeonls Itoiu 

(lb Cie Den de', j’bouogi ajihes. A'c 

Moistening . (P) D bland Di 

HecoMTV ot -- Irom bievver. 

(lb Kohl 

De.xtiuiH . (’omplete ('DiiverMun 1)1 tlie 
maltose I'ernltiieh end Wolll 
Di'xtrosc , .Action of h laetis (VrotjenCR on — -. llunleu 

and Walpole 

Action of - - on seiemou.s add. De Coiiinek uml 

tdiauveiK't 

Decomposition ol iiv uumioni.veal zinc liyilroxldn 

HI preseiK'e (vf ac.Oaldehyde Windaus .! 1'2;}4 

DeterminaiMm ol (Jl.nsmnann ... . ... 230 

JuUiienee of dilution and ot other sugars on osa/one test 

lor - -- .Sherman and Williams 549 

Maimfacturo of anliydrous - - , (lb Wagner 1105 

P'lnalkylamtnobenzliydraliiiiuucs , Manufacture ot ■ - 

(P) Merck 008, 054 


901 


048 


490 

9’i 


0,c,-Dlalk.vl-2-arylliydraziuubarl>ituuc acnls , Preparatiua 
ot - - — . (lb Einhorn 


44.3 

443 


(lb Elnliorn 

Dialkylbarbitunc aculs ; .Manufacture of ■ > : 

(lb Payer uml Co I97r, 233, 664, 1002, 12.32 

(P) Conrad 44;{r 

(P) Eiulmrn .330, 909 

(P) Me-l»U’i, Lucius und Pruning 90r, 443r 

(P) Merck 197, 283. 330, 0.53r 

(P) Soe. Clmm. ind in Basle 2Ki}r 

(P) 'I'raube 008r 

C.c.«Dialkyl*2.4-dumim)-0‘OXyi)yrimuiirm8 ; 1‘repaiatioo of 

(P. Merck 654 
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IND^X OF SUBJECrrS. 


Dlalkylmalonio acid derivatives ; Process of making — •, 

(P) Moister, Lucius und Brtlnlng 00 

diamides ; Process of making — — . (P) Act.-lies. f. 


1)1 alky Imalonyl ureas ; Manufacture of . tP) Meistor, 


Dialkyloxypyrinildine derivatives ; Preparation of . 

(P) Bayer und Oo 000 

1.3- J)ialkylpyrogalIol etiiars ; Preparation of . (P) 

Busier Cliem. Pabrik 302 

Dialyscr for purifying cuprammonium solutions (P) 

J^ecfBur 025 

Dialysis Kahleiiberg 440 

under sterile eomlitions Brown and others 1185 

Dininines ; Diazo derivatives of aromatic Vignon 173, 250 

Diamines and «-iinphthol ; Indoplicnols und sulplnde 

dyestulfs from — • (P) Bis 175 

Diainlnounthraquinones MoelUng ami Wortrnanu 250 

Diaminodinaplithazines , Preitanithm of — (P) Meister, 

liUeius und lirhnmg 471 

4 r)-Diamlno-2 (hdKi\,\ jivnniidiues ; I'reparation of . 

(P) Merck ' 443 

7>-T)ifimino<liphen,vlainine ; Prefiaiatlou of . Barlner 

ami Sisley 13 

Diaminoformyldifiiu'nylanilne , Maiuif.iefure ot (P) 

Meisier, Lncius nml Hrutiing ... ... 13r 

Diamlnoglyrerln , p’-Subbtituted ester of . Uh Buver 

und t o 134r 

3.4- T)laiumoguuiueol I'ielitcr and Sehaab DkSO 

Biammopheiiol , Development with . LuniitJre and 

Seyowet/ 400 

DianiKidinedlsulphouic acids , Preparation of — — (Pj 

Act -ties f. AnJllulabr 424. «34r 

Diunthraiiuinorn’inildes , Preparation ol . (!*) Baver 

und Do 175 

Diaphragm , Klcctrolytic (I*) Holx'rts 1150 

m-DiarylsuIphodlamides : Nitration of (P)Act-tle«. 

f. Aniltnfabr 5X5 

Dl-asarone Szokl 827 

Diastase , Influence of reaction of medium on the activity 

of . Fernbach 102 

Maguenne and Itoiix 102 

Preparation of pure - — . Frrinkel and Hamburg 045 

Productlou of pure (P) Frknkel 27 h 

Diastases , Property of Duelaux 800 

Dtaatatlc eoutmit of malts from large, and small corned 


euzynu'H , Influemu' ol eertam alkaltads on the. activity 

of luieliel . . . . 820 

malt extracts Sir uvtirr Mult extracts 

saeeliaiilicalion. Maqiieiine and Itoiix 001 

Huhstanee (Pj 'rakamliie 001 

Diazo derUatives of ai ouiatlc diamines N'ignon 178, 250 

ground , Kf'sei \tng a Mack dyestulf printed on a red , 

Bhieh ami Zeldter 1080 

salts, Action of w a tel on . ( am and iNorman . . . . 173 

Diazoainines ; lullueiu’c ol 'ml)stitution on lormation of -• 

Morgan and Dla> tun 844 

1 2-Dmznriapht-hi»lsii!j)hoiilc acids , Matoiiactiirc <>t salts 

ot (P) Hadlsehe Anilio und Smia Fabrlk 751, 070r 

I)la70ulum sult'i ; Bejdiu euicnt of negative ladiculs bv 

hydru.xyls in - NooUniu ami Ihittegav .. .. 214 

1 2'Dlcblornbt'rizericsulphomc auds, Separation of nitro 

derlvatls e» ol (P) Act -(tes f Amilnfabi .. 752 

Di-eleetrie separators U'i Sutton and oiiiers 1105 

DlethylacotyldlelhyliiMudc , I’lefiaiation ol (P) 

Kallt! uml Do , .. .... 010 


I 

I 

i 

i 

I 

I 


! 


I 

i 

I 

I 

I 

I 


I 


DiethylmalouylcHrhouyldliirea ; Manufacture ot {i'j j 

Dheni Fabr. von ileyden . . 2 h8 I 

Diffraction gratings, Jnteuhilleation ol gla'^s - Wood 1282 i 

Dilluscr. (l‘i Dlo.ss 808 j 

Diffusion In jellies , lullueiicc of foreign siilistanoe.s on . 1 

JtechhoUl and Ziegler 822 > 

juice ; Acidity of - - (irosjean . ... 822 I 

juice, Purilying (I*) koiAii 7a0 ' 

])ro(‘CHS (I’J ItoiisscaiJ and others . . . . 771 1 

waste-w’atcrs , lleturuof (otiu battery .Dlaassen 827 , 

waters, l^urlfleatimi ol (P) Soc Anon de 

Katlinertc et Sucicrle. Sav, ami in ilet 707 | 

DlgalUcacid; Barium and culciuni suits of . I'roctiT i 

ami Bennett 251 I 

DIgc'stcr . Wood Itbre -- (P) Haiultord, ami Wood ' 

Distillates and Filire Do 8ft | 

Digito.\oae. Kdlani 03 j 

Dihalijgcriated aliphatic compoumls ; Piejiurivtloii of — — . I 

(P) Merck S»3 ; 

1.4-Dihydroxynaplit,halene alkyl ethers ; Manufacture of 1 

— . (J^) Badisidie Amlin und hoda t’abnk . . 022, 070r i 

Dl-limnobarbiturlc acids ; Preparation td , (P) Merck 443 j 

Dl-lsoaplol and dl-lsucugctiol methyl ether. Hz6ki 827 , 

Dika fat. Lewkowitsoh 30 j 

^-Dl ketones ; Hydrazones and osazoues of some . i 

Landrieu) 328 | 


PAQB 


Dimethyl sulphate ; Behaviour of towarrls fatty oils, 

oil of turi>enUue and pmoUne. Valenta 305 

for determining tar <»ils mixed with rtrsln and mineral 

oils. Valenta 8(t6 

#‘Dimethyl‘4.6-dlamlno-trt-xyleuc. Morgan and Clayton . . 844 

Dlmethylxanthine ; Dohble salts ot . (P) Act.-Oes f. 

AniUnfabr 660r 

a-/8-Dlnapbtliazinc ; Preparation of ■— -. (P) Mtiister, 

Lucius nml BrUning 860 

Dlnltroglyeerol Volpert 777 

Dinner, Annual 674 

Dlpeptide ; Formation of by hydrolysis of sllk-llhroin. 

Fischer and Abderhalden 278 

Dlphenethhnedisulphonic adds , Manufacture of 


Diphenyl Ulwck. Seo under Azo dyestuffs. 
Diphenylbniiazoaniinobenzeiie and di plumy IdisazoaimnO’* 

benzene. Vignon 684 

Dlphcn>lciiin()h<»-niethane and -methylene. Haller and 

Hauer 558 

Diphen>leurb»/,lde , Fsf of — - as Imlleutor in Iron deter- 

mlnatlmis Bnimlt . 337 

Diplienylinethane B'-iich , Itcduetioii in tlie Jluval .. 214 

DiKazo-compoumls of p-jihenylmicdiaininc , Fattv -aromatic 

mlved Billow uml Biihsc 806, 1213 

Discliarge . Use of lithoponc toi obtalnlin^u pure permanent 

white - (I’j Meister, J/Ucuis uml Brllulug .... 586 


Discharges on wool with jiolussrum sulpliite Jlellinaiin und 

t'o , ami Hattegay 425 

Discharging agent, Hydrosulpliito (P) Badlsche 

AnlUn und .Soda Fabrlk . . . . * 15 

agents. Manufacture of . (P) Badische AnlUii 

ui^ Soda Fabrik llOr, 373r 

on coloured grounds (J*) Badlsche Anilin und Soda 

Fabrik 582r. 1042 

dyed materials ami iiastes therefor (Pj Itadischo 

Aniliu uml .Soda Vahrik 474, 807, JUIOr 

by liydroHulphltes , PrtH'Pss for . (P) Badlsche 

Anilin und Soda Fabrik 586r 

u-Naphtliylainme Claret : 

Kuchiin 035 

Selieuiiert ami Frossard 103W 

Wilhelm 09U 

Naphthylaimne Claret with sodium hydrosulpliite : 

Baumann and Frossard 870 

Buumuun and Thesmar 176, 473, 68D 

Baumann, 'lliesinar and Hug 176, 371 

textile luhries ; Pastes lor . nl*) Badlsche AnlUn 

und Soda Fabrlk 474, 586r 

DiHcases, nulustilul , Commit tee on ■ 1062 

Disi 111 ecta ills. (Pj Smith ami Davl.s 775 

Bucterlologieal tfhling of — - Lloyil 40.5 

Xiom chloronaplft.(ialenc ami snaj). tP) Si’liwalU' .... 833 

lllUdH , I'rejiaratum ot ■ (P) SeliuuliLcl 333 

l''ormal<leliyde - - . (P) Chem. I'abl.F’lick ....... 1063 

Fornialdchj (le -.*(!') Sti'i)lian 232r 

Foi nuddehyde, ah a hrewery — , Sehnegg.,., 35 

InlUieiice ol organic niatti'r .m Die eilicieiiey of certain 

Biyth 565 

fiom naphthoH Sclineider 005 

StundiirOHatlon of -- - Blyih 1183 

111 VicBmiu 1001 


Disinti'ctinu u<’tion , Belatiou betw’eon chemnMl e(m.‘*tltutlou 

uud Beehhold and lilnllcli 555 

compound (!') Siiutli, Kline and l''|■^'m‘)l Do 4U3 

purposes , Soap, ttlutuienf., or paHti- lor . (P) 

Kessler umi Do 403 


Disinfection i>roeess ami appaiat.n.'j . 

(I’) Davifhier 005 

(Pl biisHablMre 388 

|P) Houijuier 565 

JJlHintegrallng niaeJiim; (P) Mundv, Bioadley and Rhodes 256 
wasliing, and sereemug iiiaeljine |P; .storey ... 11.52i', 1154 
Dlss , Munufuetuie of p.iixT inilj) fiom - (J*J Lch6gut 388 
Dissolving gases or vupoui.s , DomleuHiDg and - — . (Pj 

AlutUy, and Plilladeijdhii Cyanide Process ('o 602 

Distemper, Pieparatioii ol (P) Casein Do, and 

• Chur eh 32 

DistiUalion , Apparatus tor . (P) Bnmnan und lliues 001 

Apparatus lor eoiitlnuoiis -- (P) Boiialx ami 


in high vacua; Applnration of Dewar's absorption 

method to - Wold uud Losaultach 130 

of Inpiulh , Donlluuouft tPj Fisciiw 362 

rehidue-% ot vinasse , Recovery oi • (P) Verbicso l>47, 947 

.Separation of liead and tall proiliiets In spirit -. (Pj 


. (P) Butterlleld and Watson 1035 

in mcuo at low temperatiues. D'ArsoiiVul and Bordas 1120 
Distilled liiiulds , AstKirtululiig tho urigih of culouriug 

muit^JTs present in . (PlMaruh and WeiMleiler 388 

DisUllerles ; Kvaporators for the spent wash or pot alo of 

IPJ Lemiox and Muckouzlo 332 
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Distillery by-products . Treatment of . (P) Itivldre.. 778 

refuse ; Treatment of for the production of fuel. 

(P) Connell and others 004 

refuse; Utilisation of for briquetting (P) 

Armstrong 420 

slop ; Desiccated (P) Ahlers * 004 

slop; Trwitinent of . (P) Hoelir UOl 

washes, Analysis of fcrniented Haiiow .. &63 

Distilling: Acid'jnoof M'ssol for . (P) Liddlnrd . . .. 107 

apparaliiH . 

(J’) Arlmnl 002 

(P) llrown fv .. 303 

|l“i(ovel| 604 

(IM I )aniTif]k.es«(‘l iind Uasometcrl'abi. Minn. 

Wiloke uiid (’o 021 

(]’) Kiel/ and Wagner JO:* 

(I'l I 'em at ,,, OO 

(1*) V\(I'(/ io;*. 1114 

ap().’iiii( iiH , ,\iituniutic and continuous him . . (p) 

( l( meilfer H70 

ajiparaiHs. ContiiiiiouK fur henzene, Ac. (1^) 

(iertiardl J72>- 

apparuliJs for gus liipioi, Ac. (P) I'lancke , 423 

apparaliis, Mnltljile utilis.atlou ol heat In - — . (P) 

'J'Ik iHf'ii H. r/24r 

ajtparalns lor tar, Ae (P) J)n Cleieo’s Ihiteiit Ues. .. 10.30 

apparatus . Vacuum with aiitomatk: c.ut.-ofr. (]’) 

Hoherl H74 

apT'aratus lor waUP 

(J*) llartlioliimeu and Hill 050 

(P) Parker 050 

eoal and other hydrooarhonaecons suhstances ; Appara* 

Ills lor (P) Wurt/, and AmcTican Cliemicul 

Ddnetion Co ^ 

eoal. Ac , Purifying gases produced in . (1^) Wilton 747 

coal, Ac. ; itctorls for - - , (P) Woodall and IHiekhnm 

;{06, f)«l, r)H2 

hydrocarhonacenus sulislnnces. (P) Aiiicrlcan C’lieinital 

Ednclion Co .... 021r 

liquids (P) Moiitutiet and .Tanmii 840 

li(|UidH in viiow. (P) Cnglaub 1032 

Method ot — . (P) J'’orltes J12 

moist materials, . peat, coal (P) .labs . ... 843 

petroleum iP) Piadlord and Treailwell , ... 172 

icHi nous wood , Aj)|iaraliis liU' (P) Fins . . 171 

water by the iritilti])|e-clfc<'t system (P) Amerlean 

Water-Piirifviiig Co. ,,, (V.2r 

whhkv. iScbidrowIt'// and Kaye .... . . ooo 

wood ; Apparatus lor - - ; 

(P) Davis ami Kicbardson .. 030 

(P) James . :too 

(P) Ji'W'ett .t 805 

wood, Itetortfor - (P) Denny 172 

Ditliiorile acid and difhionates ; Analysis of — Ashlev 1176 

Jiocuments , Uendering transparent and waterproof 

(P) Crabb 775 

Dolomite, Fnrnaee lor masting - ' - (P)'Hchnmtollu .. 267 

Dominica; Fvfterlmcntu with luhbi'r-yielding plants in 

(Join's 704 


I 


I 


Douglas fir ,'il’itch and terpeiies of the Fraiikforter 1107 ' 

Drawings ; l{endeiiiig - frausimrent and wuterprool 

(P) ('rahh 775 ; 

Drenslng agents ; Decompoaition and solution of . i 

Tagllani 7,52 ; 

wool ruga bamb . ll , 

for yarns ami otlier textiles (Pi I'aecbtiicr . . . 1141 ' 
Driers for jinint, varnish and oil. Colourless - (P) 

(luittet ... . . , . 122G ' 


Drillings , Standiudised cast iron Araer Koundrv- 

inen's Assocn 77 

Drinks ; (^unponmlR I'oi making iion-into\icating — — 

(Pi Krodrick 401 


Drug trade in li)o5 Cmney 05 ' 

Drugs, Brazilian — — Pcckolt 712 | 

Dry-cleaning Horae Ofrice Memorandum 1040 , 

fabrics with benzeue At. (P) Weiss . . 081, ]040r 

process (!’) Dou.v 881 j 

Drying air (P) Lambert 305 j 

Drying apparatus, (P) AktleUolaget Separator .. 073 j 

(P) Bell 410 I 

(P) Chamberlain 631 : 

(p) CollitiH 683 , 

(P) McElroy and MeEiroj 1032 | 

(P) Matcham 462 

(P) Meyer 1032 

(P) Osebatz 168 

(P) lleysclvir 878 

(P) iSehaffer 60 

(?) White ami others 1136 

Air . (P) Cooko and Kelly 160 

for animal or vegetable rnatenalB. (P) Stauber 683 

for briekH, timber, Ac. (?) Hugheys 1148 

Continuous . (P) Aktlebolaget Hoparator lJ37r j 

for elny products. (?) l-yle 1148 i 


with deviee for washing, dyeing, or lyiatlng the maternil. 

(?) Akiebolaget Separator 1081, 1144r 

for hops, Ac. (?) Horst 220 

for loose materials. (?) Scldlde 746 

for malt. (?) KUermann 401, 1113r 

for milk, A c- (?) Kammermann lOOOr, 1000 


Drying apparatus-— «wf. 
notary : 

(?) ?oiiect 010 

(P) Hills 015 

for textiles: 

(?) Mertz 026 

(?) Tattersall 12)6 

Vacuum — (P) Pas.^hnrg 68,3, 01 5r 

forvegetables.fruit, slan'Ii. Ac {!') Yugn 86 

for wood, Ac, (P) MeWlurter 1U08 

Sre (Uko utuU-r Desiccating. 

Drying, Centrifugal macliines fur ■ — — (P) AktieboIaget 

.Separator J 08 1, 1136 

chamber : 

(P) SchibdiT and Krause 63 Ir, 8;i8r 

(P) Viiml.'imme 11:57 

ehambei foi si/iiig fabrics . Hot-aii (P)Caqnelm 17 

clay uml similar subKt.inees (P) .Stocker 2lo, 267 

clotb, paper, A<' , Dinm tor (P) Aligiiot 170 

cvhudeis for labrics , Steam : 

(!•) Ilutk lOKl 

(P) l'',irn worth 080 

drum. (P) Vial i 808, 0l5r 

liruiii with central tube {!') Bultil 40:) 

i'abrlcH , Viieuum u[ipaintiis lor — ~ (P) Uessner H45, 082r 

Uulds (P) kneller uml Selminaehcr 1200 

fuinaccs fur coal. A'c (P) Dhtertag .581 r 

granular and pulverulent subsLnncc.s (Pi Lehmann 1200 

ot hydrated casein ; Pupld . (P) Bleiinl and 

Eldie 042 

kiln • 

(P) Hanrahiui 581 

(1*) Soe deft Consti MecanlqUes d’Alais .... 304 

kilns for hopfl. malt, A( 

(P) J'Jeelrie and Ordiiaiice Accessories Co., Ltd., 


and others nil.) 

(P) Joyce 401 

(JM Shew iUid .loiies 77 J 

li(]uidK 

(P) Kuiiiek 073 

(P) Molitujiet ami Jauaili 840 

machine 

(P) Jammer 211. 211. 410r 

(P) Mundt, llroadle\ uml IMimlcft 2.56 

inaelilne , Continnou.s Kdlei - — (P) Coliilen 87:! 

iimcliine , Cylinder - - (P) Hatmaker 166 

niaehiiie tor tabries, Ae. (J') Moure and AIuuu . . . , 176 

moist substaiii'i ft , Meelmiiieallv (P) l.afeiillle 808 

oven. (P) .Sehrudi'r H.38r 

oven foi eoal, At. (P) Ostertiig 170 

ovens or stoves (P) Niiyloi 304 

printed ])ii ees Boeriiigd 425 

process and appuiatiiH (P) Meuftiiigei ami Poppir 301, 363r 
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( IM Mmck and Parth 16 

crude, Deterniiniition of ci’llulosc, lignin, ami cutin 

in . konig 1069 

Dcc(*loiMing textile (P) Radiscbe Anllin und 

Soda I'Vtl^r 807, 10t2r 

Indcntilving und counting various lu a niixeil 

l.ibnc Lccomte 1215 

from Madras 5’D 

Manufacture of cellulose from vegetable — »-• (P) 

Mather ^^4 

J'henom-mi utteiuluig tlie dyeing of animal 

(P’lmo and Suida 472 

Philippine — - fur jaipennaking. Richmond 863 

Preparation of Vegetable (P) Summers 844 

Prod uef ion of brown shades on (P) Madlselie 

Anllni iiiul Soda Falink 474r 

T*i‘oduetioii of red sliades on . <P) Kalle und Co 426 

from reeds. Ae. . l^roduction of textile (1*) 

l)e ITatvany-Deutseli 372. lH4r 

Reiulering - - - les,s inflammable (P) (Juiico Printers 

Aasoeiutioii C 

Solvent for separating l>nst - (P) (ailahan 177 

Sterilising to prevent nntlinvx. (I*) Ickringill 1210 

See also I’extiles 

Fibrous agglomeraU'S . VulcaniBcd - • (P) De Caudomberg llfllr 

material ; Apparatus for obtaining from wantc 

products, (P) Knopf and others 31 Or 


YAQB 

Fibrou*— coirf.’ 

material ; Blue — and process of dyeing same. (P) 

Meister, buciua und Brttnlng 872r 

materials ; Treatment of waste products containing-— — J 

(P) Knopf and Bremer BaumwoUwerko 317 

(P) Knopf rfnd others SlOr 

materials ; Washing and rinsing machine for , (P) 

jBernhardl 68r 

plants; Degumming ■ (P) Coinhan 1116 

HubstanoCH ; Impregnating - — to prevent putrefaction, 

rot, and fungus (P) Hasselmann 688 

FilaracnliSus materials ; Washing apparatus for . (P) 

Hnstiii 16f 

Filaments , Carbon for incandescence lamps. (P) 

Cic Franc, pour T Exploitation des Procftdfis 

'I'homson-Hcmstou 62, 808f 

Coniu'eH>ng incandosccnoo wltli supply conductors. 

(P) Ku/.el 1084r, 1036, 121 Ir 

of electric incandescence lamps : 

(P) Cyawford 018 

(P) Dents, (iaaglOliUclit A -(J 421f 

(P) Frenot 627r 

(P) Oen Fleidrie Co «03 

(P) .lust and others 257r, 843 

(P) Zernlng 841, 918 

Electric lamp — - of thorium. (P) IJoncral Elcotrio 

Co 1189 

of pure graphite for lamps (P) Oresta 1035 

luean^^•sceue<^ — — ■ : 

(P) Cancllo 919. 076r 

(P) Frankfurther and Kuhlmann 12, 688 

for ineandr sccnce Juini>s : 

(J*) Iscki 877 

tP) .fust and Hanamaa . 877, 976, 076 

(P) Zlrkon-Dliihlampwerk Dr Jlollcfrcund und 

Co 748. 877 

for irifiindeseeneo lamps : Apparatus for baking 

iridiniu -- — (P) Qilicher 366 

liidestnietlble for lighting and heating. (P) 

Michaud and DelasHon 271 

Manuiacture of from viscose. (P) Waits and 

Pettit 426 

of vanadium carbide, (P) Cm. Franp. Kxploltn. Proo, 

Thomson- Houston 1212f 

Filling materml ; Production of . (P) Solvay Prooew 

Co 19r 

from stones from mines I'onl.ainlng comliustiblo matter 

(P) Koppers 12 

Films , Elastic, transparent cellulose . (P) Vereln. 

Olanzstoff-Fabriken A -H . . .^ 776 

Manufacture of from eoaeni compound*. (P) 

' Thomas 770 

' Metallic . (P) Edison 042, 643, 7tM)r. 891r 

Prepiiratinn of — • from viscose. (F) Pessoror 691 

ITodneing non-ftbsorbent . (P) BlaUdoll 199 

Thin . (P)*Ker 1040, lOOlf 

Filler: 

(P) Oesner 362 

IP) (lohlman fitnd Co ^4, 082, 682 

(P) Jjjebeneli Hr 

(1*1 Paul, and Goldman and Co 840r, 1136 

(P) Htade R9r 

Beer — — 

(P) Loew 999, lllOr 

(P) Russell 1168 

Centrifugal 

(P) Patterson 889 

(P) Trent 7, 682r 

for extracting impurities from water. (P) Mllno .... 167 

Parallel . (I*) KostAlek 1082 

plal(5. (P) Allbright 804 

•press : 

(P) Rkenberg 462, 878f 

(P) Hemmerling 1082 

(P) Pick 6 

(P) Thursteiisen, and Vogt Maehuio Co. ...... 267 

-press for collodion (P) Luinldre et des flis 691 

-pressef for senaraflng ore tailings, <fcc. (P) Msrrill .. 481r 


Ryc'uperatlvo (P) Larnort 1081 

Rotary . (P) Evans 681 

for slimy ores, Ac (P) RIdgway 989 

•Suction ■ (P) Argali 681 

Wiijo - — . (P) Diipou.x, GibttUd et Cle 131 

Filtering apparatus: 

(P) Clayton Aniline Co 468r 

(P) Desrumaux - 118 

(P) Jtenshaw 112 

apparatus for use In brewing. (P) Jacob* and 

Desenfans 861 

apparatus for fluids : 

(P) Briscoe 774 

(P) Gobbi 802 

Apparatus for with exclusion of air. (P) Dlnglingor 267 

apparatus for separating Htcanne from fatty acids in 

Bulpholele acid solution. (P) Lapza 1066r, 1066 

drum witli endless flllnr cloth. (P) Qiumthor 688 

gas-s. especlalJy producer gas. (P) Apel 633, 686 

liquids (P) McLean and Paterson 888r 

liquids containing lino coal, Ac- ; Apparatus for — 

(P) Craig, Craig and Craig 493 

»2 
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Filtflrlng — «m<. 

llquidB iind(*r pre^aure ; Device for . (P) Gro«2, 

and Gan* und Co 267 

maohinea for water, Hcwagc. <tc. (P) Pell and Bell 90i 

material. (P) LOffler and Woldle 3fi2r 

Flnlahltit? material for bralda, lacea, or fabrics of lujrschulr 

or artificial sillc (P) Forest 1144 

soap. (P) iSaostlnl iloo 

textile Rooda. (P) Krais, and Bradford Dyers* 

AsBOoiation . n44r 

Flnmarken ; Cod liver oil production of «44 

Fir balsam : Ib.S Cuatoms decision on -- - 326 

Fires In pyrit-oiiH mines ; Controlling and extinianiiHhing — . 

Wright 182 

Firebrick compound. (P) Gourlcy h;i8 

Manufacture of . (P) Carr and Urwin i 698 

Flrc-elay goods ; Temperature obsorvatlona during burning 

of . Hancock 616 

retort and brick. (P) Uegolcr 848 

Fireproof surfacing composition (P) Crowley and I'ayru* odo 
Fireproofing cotton fibres, Ac (P) Calico Printers* 

Association 16, 15 

solution for combustible rnatcriais (PiFire-Kcsisting 

Corporation 267r 

solution : Manufacture of from galvamsers* 

waste. (P) Sanders 268 

FircTesisting covorlng of felt for h(?at IriBulation. (P) 

Kumpf 8 

Solution for rendering combustible materials . (i*) 

Baxter 182 

Firpene chlorohydrochlorldes. Fraiikfortcr and Frury .. 1107 
Fiseber’g salt. Sea urMfer*Pota8Bium cobaltinilritc 

Fish extract ; Mamifacturt' ot oil-free . (]') Hagen 402 

oils : See under Oils, fatty. 4 

Fixation ; Theory of . Sheppard and Mces 664 

Flame ; Bunsen . Allner 211 

temperature ; Belatlon of to calorific power 

Bain and Batten 605 

Flames ; 'I’cmpi'raturcH of non-Iummous — coloured by 

metal salts Ktirlbaum and Mehulze 870 

Flashlight composition. (P) Bayer und ('o , and ElchcngrOn 2:Ur 
powders : 

(P) Bayer und (Jo 00,- 

(P) Krebs i;j5. 714,- 

powder; U S Customs decision on j:(6 

Flavouring extracts ; Standards for 661 

Flax ; Paper imlp frorfi — — (P) .Hoc Anoti Fabr. 

des Pales a Papier de Dm et succ 050 

Flesh ; Phosphorus content of • - HmmcU and Orindicy 230 

Flotation : Oro separation by — — (P) Elmore 26 

Physics of ore Swinburne and Kudorf 74 

Flour bleaching apparatus. (P) beperchc a*nd others ,. 36r 

Bleaching wdicat Flcurcnt 1 94 

for breadr aking. (P) Brauiilvee^ looo 

Detection of nee in wdioit ClaHtinc 666 

Kloctrlc pnrifler for . (P) Lawson 231. llJ3r 

' Electrical treatment of (P) Mitchell, and Alsop 

Process Co 278 

Examination of blenched - Shaw' 661 

manufacture ; Production of distillcTs’ yeast from 

S roduots of and materials used in — (P) 

fycander 773 

•mill explosions and dangerous dusts Watson Smith 64 

Rendering more suited to liakuig puriiosch (P) 

Morcllft 492 

Roplnesa In . Watkins ‘ y60 

Treatment of : 

(P) Wordyke and Marmon Co 6.6ir 

( (P) Werner 279 

Treatment of with gases. (?) Kybcrtand Kybert 

“ 387/-. 004r 

F|u« dust; Sintering coniminnted . tP) Davison. 

and Amcr. Sintering (!o 221 

gases : Estimating and recording the quality of - -~ 

(P) Burton, and Cambridge Scieiilifi(5 instrument 

Go 1210 

gases ; Portable apparatus for analysis of Wilson 91 

Flues ; Connecting in chemical works, and chimney 

draughting. Porter j 


Fluids ; jffee under Liquids, Gases, Ac 


I 


I 


I 


I 


I 


I 


I 

I 


I 

i 

} 

I 


Huoresoencc and constitution 0/ organic suiwtances ; 
Relation between - — Francesoont and 

Bnrgellinl 

Tliwiry of . Woker 

Fluorides ; Production of ozone by electrolysis of alkali . 
Prideaux 


108K I 
880 I 

186 i 


Fluorine ; Action of - — on chlorine. Lebeau 984 ^ 

in food* ; Optical metiiml of detecting — . Ville ' 

and Dorrlon 499 j 

Flux for extracting metals from ores. (P) OnB-nHohn 819, 85lr 
for treating cast iron, Arc. (P) Davies 1J53 ' 


Fluxes ; Dissolving solid in fluid slug. (P) Timm 698r I 

Foam itructure of matter. Quincke 932 j 

Foamlue ; U. 8 . Customs decision on 129 I 


PAQK 

Food ; Detection of tiuoriiie In Ville and Derrien . , 499 

extract from cornstalks (P) Manns, ami VchA and 

Fibre Products Co 774 

for infanta and Invalids. (P) Soc. Le Lalt lOOOr, 1000 

Manufacture of animal (P) Livingstone 86 

Preservation of (P) Krause and lamk 774 

Preserving liquid -- — (?) Sue. i,e Lalt lOOU 

pnaiucta ; Manufacture of . 

(P) Bloom 802 

(P) Braga 908r 

product from milk (P) Hatmaker 132r 


)r — . 

. V. 1000, 

Ic in - — 

. Holley 


jiroducts , U.S. standards of purity for 
Sterilisation of — — (}*) Budde 

Foods ; DcLTrniiuition of sodium sulpliitc in - 

Formaldehyde in Berrler 

Foodstuffs ; Drying vegetable (P) ZUndel-Donatl 

t’ormaldelivde ; Action of on tunning muterluls. 

iSliusny 

compound. (P) Steplian 

compound coutuiuiiig sulphur ; Pre}turation of a . 

(P) Lasse Ua und Co 

Condensation of with tannin and acid amides (P) 

Voswinkel 44,3 

Determination of Buss and Larsen 713 

Detcniiliiotion of — - in formaldehvdo pastilles Itfist 202 

iIiHinfeotaiit (P) Chem Fubr. I'Uck 

in foods . I'rescncc of - Perrier 

and fortuumlde (jr aeel, amide : Condensation product# 

from (P) Knllc imd (\) 

Foriiiation of i-arabinokctoae from — — Filler . 

Function of in tbc caranielisatinn of sugar. Trillut 

Influence of on vnrious yeast species Hliaoli .... 

I'rodin-tum of guHcoiis 

(P) Bayer und Co J003 

(P) lloiiquler 6f>6 

Production of sugar from - Euler 190 

Tiicrapcutic pre]mratioTiH of (1^) Rosenberg .... 1067 

Use of as a brewery disiritectant Hclmegg . . . ;i5 

Volumetric determination ot by permanganate 

Grossmann and Aiifreclit 830 


1229 

862 

802 

J118 

H62r 

276 

232r 

217 


1063 

111:1 

288 

191 

191 

277 


l''ormuldcliydv-bydiosulpliilc . Alunulncturc of • 

(P) BadiH«dic Anilln und Soda Fabrik. . 16, 260, 6W2r 

(P) Hohner 692 

Manufacture of zim (1^) Fouriieaux and Metz 

217, .311, 311 

Formuldeljyde-HiilpliovylatcB . Aluimlaeture of . 

(P) Cliem Fiilir von Heyden lOOlr, 1092 

(P) Meister. [. 11 CIUH und Briming 980 

(P) Rohner 692, 925r 

Formainlde and lormaldelivdc . Condcusatloii produets 

frivm ■ (!’) Kulle imd Co ... . ... 283 


Formates , Manufncfnr'' of 

(IM Flektrochun Werke 713r, 714 

(P) Koeiip und Co. and others 660r 

(!’) Nitritfubrik 908, lllOr 

Formic acid; Determmatim ot liy permanganate 

Klein ... . 10 10 

Inliihitivc action of on fungi. Hennoberg . . . 192 

Manufacture of c(inc< ntrated 

(P) Hamel OOr 

(P) Chem Kal*r. (5r0nini, LandsholT. und Meyer 

117;i, 1173r 

Tltiailon of ■ - wltli alkaline permanganate. Rupp,. 1070 
Volumetric determination of by permanganate. 

Grossmann and Aiilrcclit 8:i0 

Formosa . Gold mining in 640 

France. Ali uliol for Industrlul purposes in Sidersky 36 

Alioliol orodindlon In -- 861 

Fuel trade ot — - ’ 306 

Maniitai’turing tax on aleoliol in 193 

Pine cultivation and turpcntiiu' production m . 647 

I'rudc of in 1905 1234 

FranckC'Tina process for reducing silver ores, l^ox 763 

French West Afrira ; RublaT industry of 383 


Fruit, Drjmg—- contulning sugar. (P) Hatmaker 887r 

juicea ; DcHulphiirisiug saccharine , (P) Barliet . . 1229 

jiiiccH ; Dctcctiim of malic acid la ■ ~ Kunz 92 

juices , DctermiuHlioii of malic and otiicr iwlds in . 

Mesirezal 870 

juices . I‘rc]»aratinn of Inn cragcs tree from or poor in 

alcohol from sterile . (P) Brueimeke 85 

juices , Hu^rihslng (P) Mauveruay 949 

Preservation of (P) bhermaii 77 ir 

Recovering oil from oleaginous Tanquerel .... 701 

syrups or extracts ; Preparation of ooneentrated . 


Fuchsln. *s«! under Trlphenylmethane dye«tutfs. 

Fuel ; Agglomeration of (P) Tavernier and Oulman. . 865 

Artificial : 

(?) Engle and CahilJ 876r 

(P) Grayson 306 

(P) Int. Patent Fuel Hymlicate, and HhedliK’k .. 1210 

(P) Kiiess 9l8r 

(P) Leadlmater 91 8f, 919 


Vi-/ r»vui«Bru mw, 

Artifloial from garbage. (P) May, and Kat. Garbage 

Fuel Co 61 

Briquette from cool mine waste or dust cool. (?) 

Rouse and Cohn lOr 
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PAQH 

Pnel— oonl. 

brlquetf/M ; Manufaotaro of ; 

(I*) Le MttJtro 10, 073r 

(P) Noll and Trulnor 917 

ConvfTtlnK cdirmlcal rnortty of Into kinetic energy 

of a movlnB fluid (I^) Vopi 746. 97;ir 

Derompuiiliion of HOlJd at srrnduftlly inorensfuK 

temiwratiiTes llomHteiu f<7t* 

n«aeouM for BenerntlnB motive power. ( P) Talt . . 1082 

liiquld for oonibUHtlon motor*. (P) Hennequln 

nml Caveux 1084 

Manufaeiure of solid (P) BOrlin 974 

Partly eokliiy wet (P) tlberbnyerlsehe Koks- 

werke 10. fri7r 

Producfl(»ii of from peat by the eleetrle current 

(P) lle**e> dOfir 

ProduetloTi of from pot ale or spent wash. (P) 

Connell and others 004, I0:i4r 

trade «)f France . . . . 300 

f^fliJslnK volatile nortions of snlphlde or<‘s ns - (P) 

HaKualey ami others 041 

White moss ns - In Sweden Palinhery 802 

FnknRi ; Colnurin« prnu'lpic of the Japaio'se dAesBitf . 

1 P> Ill) 

Fnmes ; NeiitralishiB iiomous in hlastinB o))erations 

(P) Walker 009 

l{eeov(“ry of valnalile eoiistitnenls from lurnare . 

(J*) Mnw<'r :to:i 

FmiBl ; AspofoBciiie hiiddiriM - oeeiirnim m and near 

l)rc\veii('H Will . . , 4i»0 

Formation of sporulatimj! cast-like forms of - - 

Viala and Pa<-()ttet 277 

Inhdntlve aellon of formu' acbl on varltnis — — . 

IJcnneberu ... 192 

Ijpolytie eji/ytrx'H in higher - - /elincr 090 

Fur. Aiiparatiis for (In' “ seendape ” and (heJng of — 

(P) I'frnin IO 02 

Dveinp - — (P) Al t '(b'H f Andinfahr t*82 

Maniifaetnre of — troin skiiiH (P) Cranville , .. H97 

Treatment of - ^p) KbiKinann .. . ... h^h 

Fnrfnral . hrtermiiiatlon of - - in vhiBke^. Tolmun ami 

’I’resi'oi ... 1107 

Prodnctltm of i>yri(line dyistutls fjoin . Konip .. 03 

I'Tirnaee, blast; Halamc-slieet of the - • lluhardH . . . , 479 

gases. S(‘c undpr Cases 

obstnietioim ; lise of n\A gi'ii in removing Idast 

SefiMorz 4 HO 

Siemens-Iilartin , Ki'actions in the — lieslaiules. . 813 

FurnaceH 

(P) Allen 641 


(P) FIdred, and Coni- 


680 

099 


6 K0 


402 

21 ir 


62.6 


(P) Andrews . ... 

<P) Pube and I.onvriev 

(P) Ibirpi'r, and Fort Wayne Fonndry and 

Mnebme Co 

(P) (tlliboiis und otbcrff 

(P) Lum’ 

(P) Soe Anon Proe Mashn-Tbervc 

(J') Su/nki ■ 

Ajijdieation ol heat in 

bnstion Flilities (d) 

Annealing — (P) Ineamieseeiif' fleat Co. ami 

Hiiijillwood 1049, 1 OH I r 

Aarerlaining tin' leiniieratnre of IP) lUidge- 

Wliitworlli, r<td,, and olbers :i04 

for baking eleetrodcM. IP) Cnaii 483 

Blast - ~ 

(P) Fiodingbnui Iron ami Steel Co, and ATantia- 

berg ... :n9. 7«to?. 934r 

(P) lleeksclKT 1049 

IP) Kemp 1170 

IP) Keni)) nml Fiii'nian 099r 

(P) Mathewson 7H 

Blast-flame . (P) Tlldreil, and Combustion CtilitJcH 

Fo l.:n 

for burning ore brnjiu'tteH I)*) Bergendal I06nr 

for burning pulveiised fuel or ores. (P) Bobeson and 

llettlngton 870 ^ 

Calcining ; 

(P) Fdisoii 85 Ir 

iJ’) Howard ;i 2 | 

lor euiclumg bnqneftes (!•) Bergendal 120r 

Combusting coal mixtures In . (P) MftdenhuuMMi hoi 

for roiisuniiiig Jiibbisb, Ac, (p) .sdt ]002 

Consuming smoke m — (P) P.iick «a;-t 

Conliunoua heating - - (Pi Forter Miller Fug. Co 378 

Continnous magnetic iJ*) Shaw 044 

Controlling gas xejoejty in reverberatigy . (p) 

KIdred. and Combustion Utilities Co 626 

Controlling the temperalnre of fusion . (p) pjUft 

Crunihle ■ 

(P) Harviw .s.s 9 r 

(P) Hiuismann 78. l« 6 r, 221 r 

Cupola (pi Baillot 

Detaching deposit* iioiri vails of rotary (P) 

FellmT mid Ziegler 4 ;{ 2 r 

Drying air for supply to blast. fp) Hesketfi ami 


Will 


•ox . 


26 


for drying and earbonising hrlqnettes. (P) .Sachsische 

Bankges Qncllinals!; mid Co H7 

Duplex smeRIng . (P) Lindemaon Ift4r 

Kiectrie ; 

(V) Betta 48a, 892r 


PAOl 

Fnniacea; Eleotric— conf. 

(P) Dorian 28 

(P) Gin 993 

(P) Girod 187 r. 187 f, 646 

(P) Hammond 488 , 818 

(P) Hartenstoln 644 

(P) Hewes and Boone 694 

(P) Myers 28 

(P) Ober, and General Electric Co 271 

OM Parker 648 , 856 

« tP) Plataeliiek 996 . 992 r. 1225 r 

O’) Price and others 271 r 

(P) Tleyiiolds 488 

(P) ithehling and Kodenhausor 1064 , 1226 r 

(P) Tiutlieriburg 881 

(P) Snyder 817 . 994 r. 1063 

*(P) Soe Anon. Eleetrom^taJIurglQue 6 i 6 r 

(P) Tone 1225 

(P) Waldo 1105 

(P) Wlnpreu 484 

Electric induetion : 

(P) llbehling’sclie Emeu und Stahlwcrk 1064 

(P) Soc des Proe Gin pour la M 6 t*Uurgle 

Fleetriquc 892 

Fleetiie induction — - for high frequency ourrenta. 

(I'l Schneider et Cle 1064 

Kleetric for treating gtises, (P) Pauling 1052 

Fdeefrie with two r')eetrode».^ml automatic deflao* 

tloii 01 th< an- tl*) Jdmb 483 

Electric - ~ lor making fllainentn. (P) Michaud 1 * 

and Bel.'insoii 271 

Eleetrh' for making sti'cl (P) Gin 767 , 993 

Kleetrli ini'lling — (P) Harbrnstein 644 , 993 f 

Eleetrle for nieinllurgy. •(P) Viol 328 

Eleetm* for mixing steel (P) Soc. Eloctrom^tall. 

^I’ran^niae 486 , 860 r 

Eleelne piessnre (P) Jkitter and Westinghouw 880 

Elect ri«' . Protective device for nleetrodes of . (P) 

l>iivid ... 1108 

Eleetile , Befjaeiory . (P) ('orneliii* and Ifehr. . 1106 

Elei'f lie resistance - — ( I*) Bottomley and Paget 222 , 993 r 

Kleetric n^islanee of protected carbon. (P) 

I'Vry and J,nngl('t 864 

Kleetric. rolurv (P) Johnson 816 

Electric trunsfonner (!’) Frick 99 af 

Electric lor treating gunes. (P) PoterBson.. 593 , 987 r 

Electric vacuum . 

Arsem 864 

<P) T'otter and WeBtlngliouse 648 

Filectricaliy heated slmft (P) Alimttnna Bvenska 

Elektriska AktleiioJag. . . 786 

for extracting zinc from it* ores. |P) Schmidt und Demgral 1156 

Gas for charcoal and like kilns. (P) Buchanan 806 

Gus-flred for calcining alumina and similar products. 

(!’) Biosse 680 

Gas generator . (I*) Bemelmon* 1083 

(•as lu’oduccr . (!*) Hudson and Bugden 841 

bus nrodui'iiig or ore roaiitlng rotary . (P) Sieurin 11 

Gas letort — • . 

^P) Bdcker* .V 866 

(P) Blown J 082 

(P) Bueh 1 1 

(P) DervnI 747 , 876 r 

tP) Jhirsy 466 , 877 

Glass 

(P) Frank 122 

(P) Glirlst ami Glirlst 886 

(P) Krug 1220 

(P) Bicliardson 181 

(I’l Slinglurt 986 r, 10 D 6 r 

Glais house pot healed liy gas. (!’) Derval 690 

Glass-mcitiiig . 

(P) GliilioiiB and MaaterB 929 0 

(P) Uecornte-Falleur et Uie 1147 

Heating - — . (P) Beat 8 

lor heating eoinininuted materinl (P) Kriebel.. 681 , 681 

Hot-blast (J’) McClave 420 

Hydrocarbon fuel (P) Hoc. in Porteeip, per 

(kimbustione JAqiiida 1033 

Induction for eoutinuous fusion. (J*) Hiortli.. 3054 

Jailing lor eieetrie and other . (P) Hartenstnln, 

and Electro-Chemical and Development Uo 644 

5 fatU‘-prodneing (P) Baggutcy 984 

for irictttllie foiieeiitrationB. (PI Jntwruat. Metal Co. 482 
Metallurgical , 

(P) Benjamin 432 , 851 

(P) Fiirkaa and de Moya 990 

iP) Uauth 609 

(P) Uloyd and Tliill 851 

(]') Buherl* and Morchead 644 

(P) Shear 984 

(P) Hoe. Anon de» GaKog 4 ues sous Pi«Ss 1 od.. 642 

Ore-red u cm'? . (P) Brown 481 

Ore-roasting — — ; 

(P) Kdwarda 816 , 1060 r 

(PI Maddern 1050 r 

(P) Blder 764 

tP) Saullliiipo 642 r 

I*rfeServlng the inner wallH of ~ Timm. 2 tlr 

for producing matalfl from ores. (P) DawiiOa. 984 

Jltthhle shafta ami amiB for roonling -r**’* Le^fifO 6*1 
at Itedjang lx?liong ; ManipiilaBon of ttic tlitiog , 

TruAem t Idi 7 

Jlcduotion . (P) FJohl 26 



St 


JOURNAL OP THE SOGnfTY OP OfiKMIOAL INDUSTRY. 


Funuwes— «on<. 

Reg«neratlv(! — - : 

(P) Jkthlelusm Stool Co 

(P) Brown 

(i‘) Klirting • 

Rugonfsratjvo ua8 : 

(P) Hatton 

(I*) Siemerm 

H('-heatlug , (1*) Hart ...!!!! 

Hotort — : 

(P) }lrown. and Trov Choinicnl Maniifg 
(P) Hoc. P. do Lnuhomotto, Villlors ut Tie . 

■Revorberatorv . (P) Cuinmings 

revurberatorv or Moat ; Oarrying out oponitioiw in 

(P) Schmidt utid UcsKraz 

Bovorboratory for rroduoliiK Bto<d (P) imfavh 

Ttoostlng : 

(P) (’hose 

(P) Clawson ] ! . ! . ! ! . 

(P) Bowov. and Amor '/.\w. and ('bom, (V. . ' 
(P) Ibdrmonn, and TTmtod Zinc, and Cbcm (’o 

(P) KlopPtko 2111, ;12(), :i2(), :12I). 704. 1050 

<P1 Tj’«KO 120, 501.' 

(Pi Marov 

(!') Shondan, and Allia-Cliulmurb ( 'o.' ’ 

Boasting and deHulphunslng (P) Howard 

for roasting, drying, or dosulphnnsing orus, A-c Vp) 

, 120. 5S)li, 51)1 . 

for roasting limostono, dolomite. Ae ; Oas - (P) 

Sehmiilolla 

Boasting or oxidising 

Zme and Chemienl Co 

Boasting and volatilising . (1*) Clawson !!!!!!' 

Kotatmg for treating oros and com biwtj hies (i'l 

, suo, 

for separating metals. (P) Leitch < 

Smelting : 

(P) Kooh 

(P) MeCahan 

(P) Bivard * ’ ] 

(P) Veneedora Mine Kipnjnnent Co ‘ and Partridge 
bmeltlng, crucible, and other - — . (Pl itieandeseeid 

Heat Co, and Smallvtood 

SinoUe-eonsiimmg : 

(P) Pulton 

(fb Hrhmidt ' . ' 

(P) Sichort ! , . ! 

smokeless; Practical way ol budding - Foster 
Solid elei’trolyte t iibe — HarkiT 
for supplying lieated air or gases (p) Clark. . . i , ! . ! ! 
Tilling (p) Cioniwell, and (birrett-Cromui'II 

Kng. Co 

Tilting orc-roiistmg - ■ (Pi Kdwanis.'. 
for utilising spcclnl gases (J*) !''(iuclieuN 
for vertieal lelorls (I*) Derval .. 


ft;i4 

524 

682 

10 

O'Ulr 

HIO 

1212 

11.5 

52.5 

.503 

704r 

000 

934 

842 

184 

1050 

50 Ir 
J2(> 
320 

51 Ir 

034 r 


(P) Dewey, and Amcr 


20. 185r. 


Zinc (P) Dor-helultro 

Fusel oil ; Wiinnfuetuie ol . 

(PI Kbrheti 

(P) IVI^lin and J.ewm .. ..a . . 

(P) bultan and Stern . 

Production of In'ferim'ntations with storilised yeast 

proparatiouH. rringsheim ; 

Fuses; Aluminium . Sebwaitz and Jamos . 

Coniiiositiou tor (p) Png,. 

Zinc — — . Hchwnrtz and Juriie.s i . . ! i . ' ' , [ 

1' using matenals by ele.otrinty : 

(J’) Brindley 

(P) Boessler IlasHlaelu‘1 Clieniical ( kV . . 


Cttlona ; Treatment of . (p) liingsley 8H0 

Haliacoteln. *S'ue ut^der Pyrono dyestuds 

Cttllacol oplienonc ; Condensation derivatives of Itime 

and Volt ‘ * 

ColUc acid : AlisorpUon of by organic colloids. ’ Dreaiin’r 

and Wilson r.g 

Barium and calcium salts of . iTocter and Bennett 251 

Gallocyaiilno dyestuffs : Blue. 1000 ; Fixing - ■ 

Favre ‘ oun 

Aiiiston o? 

CoudonsaUon of witli amlnosulpiioulc 'adds 

(irandmougln «... 

Hxlug AUistoii i ft,',, 

Modern Violet , Fixing : 

Favra 

Auiaton i ! i ! i !!’.!!! i! i! ! oSi 

aalvanisers’ wante products; Treatmeut of ipi 

Sanders ‘ ' ' 0^5^ 

Dal vuiilBlng metals de^trulytically . (P) Amu. ’ Steel' and 

Wire (.0., and Meaker ^0 

GalvanopJiwtic depo.slth ; Separation of - from ineViij 

matticcs. (P) Albert and Wesol “ . . . . 80 

(Jambler trade of India ' * ’ ' jjQg 

Garbage : Fuel from • — . (P) Afuy, arnV Natlolial'carb/um 

I'uel Co I 

Kednclng . (p) Kdsun .........,.,'.*.*.*.....949, illu 


842 

934 

, 990 
(I99r 

1154 

1154 

701 

221 

1049 

915 

084 

1139 

404 

.54.5 

387 

01»9 

MO 

402 

747 

37Kr 

999 
004 r 
1000 


40/ 

79 


I mil 
1053 


?A0R 

Qaa, Air- ; Apuoratus for producing . (P) Biibert . . 529 

Air- ; Carburettor for producing . (P) Soc. «Le 

B4»dlogaz 804 

Air-; Accelerating combusGon of mixtures of . ... 

(P) Gasinoioren Fabrlk Deutz 11 

and air; Apparatus for aupplvlng a uniform mixture of 

. (P) Arundel and lliggluson 75.3 

and air; Kxnloslon of coal Hopkinsou 520 

and air mixture ; Production of -- — • for lighting. (P) 

Soc. par Actions pour rEclalrageSclas 919 

Air- ; Manufacture of uniform . (P) Sperk 1212 

analysis apparatus ; 

(P) Allgcm Fcuerteclm. Gca 130 

iJaver 1120, 1176r 

(P) Ilartung 501 

(P) Morelioaii 828 

( P) .Sclilattor and Deutseli i i i i 286r 

(P) Sode.HU. and Brady and Martin, Ltd 054 

analysis apparatin ; Automatic : 

(P) Mofiopul Bctrleh-skoutroI-Apparatc 394. 529. 778 

(P) HcliaiA OlOr. 7J.5r, 828r 

analysis ; liicHiidcHceiit mantle as catalyst In - — . 

Mason and Wilson ' 0 

analysis , Sodium hydrusiilpbito In .* ’ ’Ffaiizen ” 715 

Apparatus for extracting tar from - (P) Holmes 

and (’ameron 03 

Apparatus for producing power — : 

(Pl Hertzig and Siiiirer 877f 

(P) I’alt. .and Combustion Utilities Vo , ....... 170 

apparatus ; Suction — . (!') GrilHn 58"' 

calorimeter : 

Boys 5234 

(P) Doherty V.'. . V '(133, ’8i2r, 920r 

(P) Sargent 42i 

(P) Stokes, niul Stewart and Co 953 

calorimeter; Recording — • 

Bain and Bnticn 505 

(P) Beasley , 3(54 

Carburcttlng (P) Danncrt ! . 877 

cleaning, Westgartii 740 

cleaning machine. (P) Nordensson and Laird . 528 

compressed; Producing - foi use ns motive force 

(P) Eltcn ] I 

Continuous produetion of nnxi d - - (]’) Hoiii’ ’ J2I2 

Cyanogen in eonl Samllcbcii 30(5 

engliM* e.xbauht gases . Bcsmtancc of metals to torrosion 

by Pintsch 805; 

engines ; Apiilleation of large ■ — in German lion and 

steel industries HelnliardI . 701 

engines built in Great Britiiiii Westgarth . .. 74(5 

engines , Utilisation ol wast'- lii'at of marine - for 

pi odneiiig steam. (P) Camtaim* "*'* 

Extracting tar, ammonia, and water from - 

Feld . ... 

lire.? ; Uidraetory bodies tor . (P) Dolnge 

furnace • 

(P) Hoppers 

(P) L,a(bl ; 

furnace; Begerieratlve (P) Siemens 

Furnaces or retorts for making (p) Kummens..^ 30(1/* 

geuerataug apparatus : 

(P) Eldred, lOllis, and CombuHtloii Utilities Co, .. 21.3 

(P) I, owe 50^ 

(P) itoid ;• 84,, 

(P) Shaw' and Khodv 91 s 

Generating combustible — - from carlamaeeous liquids 

(P) t!otton J034/* 

gciierat I rig furnace. ( P) Bnrzell . . . . (iH.j, 

generating kilns (P) Hlcunn 306r 

generating m.acbine (p) Alonioe, and General Patoiit 

IToinotmg (!o 55,7 

Generation ol - (p) i'lllls, and Comlmstlon Ctihiics 


(Pl 

529, 


91 9r 
7415 

4(5Hr 

lOK-l 

«33r 


Co 


( P) Boyd and McKav . 


30H 

io;i;i 


Gem'rutloii ol jxiwer 
Keiierulor : 

(P) Ponnann 421 

(P) I'otlirau, and ClneaRo 'title ami Trust Co .... 1084 

(Pi Descbamjis 170 

( P) G,M‘litA , 747 

(p) .loncM ! 033 

(P) Kynocb, Ltd V. V. V.’.”. 685r 

(P) Parsons 231 

(P) Marconnet 841 

(P) Ha.sehineiifubr iind MUhleiibauamt ’ ”g 

Luther (5.«53;. 

( P) BadcIilTe !!!!!!!!!! 30.5r 

(P) Towns •, ’ ’ 

picrator wiUi .mtomatie ash outlet. (P) Von lierpelV ‘ ‘ 583 

Generator for — iroin closed vosscD. ( P) liesoiiclies 583, 583 
genera tor ; Combiuallon of a i>oor- — — with a steam 

goiuTufor (P) GulcTt 920 

generator In direct coimection with a burner. (P) 

Koestcr jjqs 

geiicjator using Hunill 01 dust-eoal : 

(P) Verejn Authracltwerko . .. . , 11(5 

(P) WeaHclsky . 1(58 

g enerator lurnaees, (P) Bcmelnians ! . . ! 10.33 

leaejator B*r at high temix'ruture and pressure. 

(P) Castelnan 5984 

from genora tors : M eans for i ndlcatlng the quality of 

(Pl Dtlrruml Hmller ..... . 212 

Geiiera torw tor niKed - - (P) johr Ftores ! . ! ! 110 

generator-: Producer - (P) Huteblns and Wdklo 974 
liyarocyunlc acid and ummoma from . (P) Fold . lOr 



INDEX OF SDBJECrrS. 


9S 


pAa» 

OaB—ootU. 

JncroaBinit; ylolil of — — In gaKWorkn, and revivifying 

the purifying matcrlttls. (P) Blanc and Caton 1211 

liquor : J)lBtlilinE apparatus for . (P) Francko . . . 423 

liquor; Extracting oniiuonia from . |P) Flllunger. . 077 

'Uiakor for lieavy oils, (P) ICveno 160 

•making npj)nraT.un : 

(P) Bell 114 

(D ('ohcn H42 

(P) Lowo 406, 465, 466, 528. 682. 1034 

Making andliurr'lng fuel . (P) (Irlffln 421 

-nuikiiiB oils . CuinpoBltion and valuation of - ^ . Boss 

and LcatloT 016 

'Uiaklng plant; (kdlectlng pilch from hydraulic mains 

of (P) Bents, (•ontlnontal (las-tlcs 864 

Manufsctiirc ot - ■* - 

(P) Ml lit ami Kills «42 

(P) Annstiong 840 

(P) ColiiM 842. J211r 

(P) Baiimi't and JIii1niatii>*r fiH'Jr 

(P) l)f(HH I5aijkt‘-(MH rii'H 020 

(Pi Klwortln .... 842r 

(l‘l Ccrd'-H. and Amcr Suction (las I’roduccr I'o m42 

( P) l.ang and otlicrs loH't 

(1*1 Kogan 108;i. 10H3 

(P) la.uc 422, 628, 62K. tUPt 

(I’l Siil»itii-r 10H4 

(P) Slmdlmll 017 

(P) SliadhoK ami Tullv '>74 

fT‘) Smidi ... 46f,. 466. lOHlt, lOS'l 

(P) Tull> . 841 

(1*1 Yoiimj luul riloM’r . ... 10:13 

Manufaclnrc id - - from cnrhoiiaccous inatciials. (P) 

Wilton 627 

Manul'tn tore of coal - - - (P) Buhhc 364r 

Maiiuliicturc of coal gas and producer (P) 

Pari'V and Pdllugcr 8o;{ 

Mamifactuic oi ( ond>uslil>lc — (P) Blackinorc .. . 62H 

Manufacture oi coinlmsliblc — free lioni tar (P) 

J)cnt'> Uaukc-das <Jc«. .... 842 

Miinulactuic oi — - by distilling rurhonuccoiis 

ni'ifriials (IM Aarts . 408r 

Maniilacturc of illuminating - 

(Pi Adams and others 1130. It:i0 

(P) P.illltmfr. and Columltla Knginccriug Works 842 
Manutaci lire td - - for ilUiimnating and heating 

■"‘nr,’' Ar/t and Baron . . . . 307 

(P) i;iv\oi(liv ami Wllliain.soii ... 627. 620r 

Maniitaclurc ol lighting - from co.-ii dust (P> 

Pistoiliis . . ... ... 80:i 

Mainitactuic (d iienmuicid - - from <»ils (P) 

Dihdiii ami \\ o It creek . . . 1130 

from muietal spring unier, Kraelioiiatlon ol ran 

Moureii ami Piquartl . . . 123!! 

mixtures; Piodneing c oinlmstihle r- tP) Harding 

170, 26Kr. flH4r 

nuxtiircM , I’rmliietion of - lor tiirhims and aimilar 

engines (P) (ireeiiwood and Andeison . . . 841 

Naiilit litileiie trap tor lemoving nii|)htliiilcnc 

from coal - (P) the Paris d'Eelairage et de 

(’hanll.lge |iar le (<az .... 11 

Noii'OMdising (troieeflve - - for iiBf with is'trolcum, 

A'c (P) Martini and Hlinekc . ... 363, 074r 

Oil-; Apparatus for tirudueliig . (P) Held .... 116 

from petroleum Hpiill, Ac . Afipiiratiis for prodiionig 

— , ( P) lin'cn and Miexille 876, 

jilant ( P) .Apple . ..... .... 61 

jtlaids , I’roiiueer - ( P) i'angv es. Ltd . and Pitt . . 074 

Prerianitioii (d etmiinessed -- tor jtorver piiriioses 

(P; Asnimiim ... 160r 

Piodneei-. Apiuiratiis loi making (P) -Adaiiis 

and olhflr. , . . . . . . . 1 130 

Producer-. Mamilaelnn' <d ( P) Kills . . 212r 

prodiK el 

( P) Adtiiii . . . , » , 7H 

(P) Him mail .'iml Soutliwoi tli .... . 212 

(P) Povi/mr ... ■ . P'3.S 

(P) hradlev . .... 62 

(P) t'ampiou and SVyaiit ... .. OJO 

(Pi Pcrasoll 86 Ir 

(IM (ielaml's (}ia\ing Dock luvd Slipway (’o , 

and lloxhiirgh 1138 

(Pi ComtiUBthm I'tililicH Co, uud Kills 

21 3. 807, 304 

O') Cointaistion Xltilities C<i , and lOlilred . .. 307 

(PI Cone, and Cone Oas Madilne Co .... 018. 010 

(Pi Kills , 367 

O’) Kuh'd ami (inaner , . . . 747 

{Pi Cetdes, and Ainer SuOiml this Piodueer Co. «»H.6 

(P) (iow .... 16.34 

(P) CrniiiM- .... 61 

(P) C.uigniird , . .. 686 

0'» Hartman - 62 

(P) Uilpiei jit , and Aniei .8u' Inui Can Produeoi’ Co 686 

(f’l iiohiirt. and ruiluild A5"ise and Co 46.6 

(P) llurh lniseh . 748 

(P) Hughes . 618 

(P) Hulehuls .. . 627 

(P) Hutchins and Wllkiu 1188 

(P) Korting 112 

(l‘l Kreiit/, ^70 

(P) Kane 867. 421 

(P) Jxiriii 6**8) 


PAftB 

Gas producer-— conf. 

(P) Masohlnenfabr. und MtllilcnbauanstAit G. 

Luther 464 

(P) Morgan .• 528 

IP) Nash 877r 

(P) Ueuteaux 864 

IP) Bandner, and Amer. Suction Gas Producer Co. 685 

tP) Seyfsrth unci Bohn 841 

(P) Bheatfer and Bkinncr 115 

IP) Swindell 808 

fP) Tangyes, l.td , and Hobson 807 

O’) Trump 527 

(P» MaruH) 976 

(P) Wilson 082 

prudiieers ; Automatically sustaining tliu suction 

iiithu'ftee in suction . (P) Thwalte 464 

producer , ('arhuretting . (P) L6zlcr 1140 

proiliieer for coal slack (P) Maschluenfabr. u. MUhlen- 

bauanstalt. G buther 877 

producer with dow'nward combustion. (P) David .... 466 

producerB: Feediug and smoothing fuel In . (P) 

Wi'RBclskv 684r 

proihieci turnaers (P) Hudson and Sugdeii 841 

producer for heavy oils (P) Brlesf 520 

producer; Hydroxy drlc . (P) Baniot 804 

producer plants; Suction -. (P) Goskar und Burn 683 

ptodiicers . Maintaining the heat in — ^ . (P) CajiltalUd 1088r 

jirodiicer for poor gas (!’) ]'‘ornas 926 

produeers , Power (P) MtllJer 803 

prodiieers . ihcvimtlon of elinker formation in . (P) 

Shea her and skinner 116 

producer plant , Suction — (P) WhItJleJd 807 

produeers ; I'roceuB of working - — -? (P) Eldred and 

Coiiibufttioii I unities Co 807 

produeers, Hngulatmg temperature of combustion in : 

(n Bolierty . lO.'lSf 

(!’) Doherty, and CombUHtiou Utilities Co 877 

piodueers , Siietion - — .’ 

(P) Anderson, and Kynoeli, LUl 808 

(!’) Buukc 97 4r, 974f 

(P) Bormunn 421, 1082r 

(P) BC'chevot 1211 

(!') BoAMiier 747 

(P) CroUa and Morton 114 

(J‘) Heuts Bauke-Cas Ocb 920 

(P) Kitidliig 421 

(P) Higgins, and Amer. Suction Uaa Producer Ct>. 686 

(P) Hiilet 1084 

Iirndiieers : Suction for bituminous and small fuel. 

Hiegel s 083 

lirodiiccr for treating all kinds of combustibles. (P) 

Sf’pulchre 588 

Prodiiemg -- , (1‘) Eldred, und Combustion UtfUtlos 

Co 582 


protliiclng atiparatus •• 
(J*) Piiub ...... 


633f 

:107 

9t8 

258r 

1088 

, 088 

583 

11 

864 

974 

114 

160 

465 

629 


(J*) 

(P> Ellis 
(P) Kouniess 
(P) Murconnet . 

O') Smltli 

producing and consuming ajiparatus. (P) ElUs. and 

Cniiibiistion Utilities (V). 268, 432, 

Producing or enncliing coal — (P) Hooton and 

Noble 

producing fnrnaee , Hotary -- — . (?) Bieurin 

l>rodiicuig plant. (P) Hills 

producing jilant . Suction ■ — -. (P) Oriro 

Production ot curburetted generator- . (P) Hut- 

maciicr 

I>uri11cr • 

(1*) f'utler 

(P) .loiicH and Wellman 

( P) Kicsselbacti . . , , 

(P) Lowe 258, 466 

(P) McNellv 10 

purihcis ; (Jrids tor - (P) Morris 421 

piirillcrs , Hevivilymg spent oxide from . (P) 

Ihowne 421 

purifying apparatus • 

(P) iirees 212. H77r 

(P) Elseiiliiiiis 582i’ 

(P) Gnw' and Westlnghouse 528 

» (P) Hedman 842r 

(P) Seheihe 920 

(P) Bouger. and Arner Suction Has Producer Co. 842 
purifying masses ; Manufacture of ferrocyanldw from 

. (P) Bellowltsch 1095 

luirifying matcnnls , Extraction ot sulphur from . 

(P) Bccigneul 8H4r. H)34r. lO90r 

Keeovery of ammonia from — . IP) Buff 529r 

Itecovery of power — In lime burning. (P) Chalk 

Power this Synd,. nud Stoueham 182 

Heiiioviil of nnphthiileue Iroin coal — . 

Culman 66 

While and Barni*« 10H2 

AVhlte and Clai.v 59 

Young « 00 

Hemoving sulphuretted liydrggcu from . (P) 

Burschell 976, X082r 

re.lAjrt . 

(P) Jorratech 010, 074r 

(P) Tlmmls and Jones 12U 

retort furnace : 

(P) Bilokcr 86& 



8« JOURNAL OF THB SOOtKTy Of OBBittCAt tNDUSTRf . 


TAOK 


Cltt« retort furnaeo~co;j/. 

(P) Brown 1082 

(!') Huftb 11 

IP) Derviil : 747. 876r 

IP) Parsy 4««. 877 

retortu , Kurnauu for vertical (P) Bucb .... 11 

retort , Introducing Hti'am or gaa Into a - - : 


(]') Ntctfnnr Chamotte- Fabrlk 4H« 

retorts of refractory clay. IP) .Icrrntach ». ... 910 

ret()rt settings and rcKeneralxfr furnnccN (P) KbnliiK.. 582 

JlevolvluK kiln for generating . (P) Sieurm . ... «33r 

from rockH, Ac ; Extraction of — (P) SelRle uiul 

Hclglc 919 

testing burner (]’) Car]ientcr 199 

treating towers ; Packing inaterlHl for (P) Hurl- 

butt 758 

Vertical rctort-s for making eoal — (P) Haase 268 

VesBclM for containing under prcaaure IP) Borb 

and otbera 8.33 

waalicr • 

(P) Cle pour la Kahr. dea Conn >t etMotl. d'URineB 
A Car, .Sfir. 

(P) Eowc 25H, 422, 528 

woalilng aitparatua ; 

(P) Cle I’abr. Coinptenrp et Material d'Usinoa 
A Car. .• 11 

(P) Feld 4«« 

Washing containing Rnioke and dust (I‘) Kest- 

ncr 484, 976r 

Washing for removing hydrogen siilphlile. (P) Ott «43 

washing and H(;i»arating apparatuH. (P) Kirkbam, 

Hulettand Cbandler, Ltd , and Hersey 386r 

WaUr-, ('urburelied ^ — in the Bunsen burner. Chika- 

shlge 15.5 

W'ater- ; (ioutinuuua production of (P) Horn 1212 

Water- , Di'Vlce for iiitrodueing to eoal-gas retorts 

(P) (ioldsclimid 30H 

Water-; Cericrator for IJ') Biieb 212 

Water- , Manufacture of IP) Terneden ami 

Muller 019 

Water- ; Memorandum as to use of in factories . . 804 

Water- i Production oi carlmrctted - (P) Hufmaclmr 114 

Water-, llcinovnl ol lar trom — Karnshaw .. .. 917 

Water-, Use of tar In making Waring 745 


CMeous medium for carrying the vapours of volatile com- 

buhtlble liquids, fson-o.xldlsing IP) Martini 

and llUneke 308 

mixture, Appaial us for determining llie proportions ol 

a . (P) lie Bruyn 308 

mixture eontaining hydrogen ami inetlinne. Manufacture 

of a (P) fjabatior 975 

mixture for extinguishing lire, killing lusectH. Ac : Animra- 

tiiH fur producing and distributing a . IP) Nfamt 805 

mixture; I'todiictinu of a eombustihli* — . |P) Hard- 
ing 170, 884r 

mlxturesj Heparating appuraiiis for - - • 

^ b'areot % 211 

(P) Marxa 811. 978r 

mixtures; Testing - |P) Haber 9f»4r 

subsla.iict^ ; Elfeellng reactions between — - by eieetuc 

ares. (P) Hadlsclie Anlbn und 8oda Fabrlk iKrtr 


fiascs ; Ammonium nitrate from distillation (P) Feld 928 

Analysis of nearly pure — . 8tock and Nielsen ... . 1120 

Apparatus loi deti’efing Ilglit - In mines, Ac (iq 

MeCutcbcon . 951 

Apparatus lor elecfrh'fllly treiiUng — - |P) Wood- 

.smltb 27 

Ajqmratus l(»r inakiiig ami inlxiug (P) Foomis 

and Petlil)one , . . KkMr 

Apparatus for obtaining recijnocal uctiun between 

and ligulds. (P) Feld 488 

Apparatus for jiurlfying . (P) Clark 832 

Apparatus for purifying ami reheating furnace — — I P) 

Lamond 1083 

Apparatus fur separating - from mixtures |P) 

Pietet 1 1 5r 

Apparatus ior subjecting lo the action of liquids. 

(P) Feld 488, 83Hr, 877r 

Apparatus for subjecting to lilgb -tension discharges 

(P) Lovejoy, and Atmospheric Products I'o 938 

Blast-furnace during " scaffolds.” Kraynik.. . .♦ 70 

Centrifugal aitparaf us for treating (P) Tbelsen.. 82r 

Centrifugal purifying apiiaratus lor - (P) Kestner 

and Liversedge 81 

Cleaning ap|)aratus f(»r mamifactured . (P) J,ow<* . to 

Cleansing — (P) Potter 884, J084r 

Ciomiucssing — — 

I Pi Meyorsberg .306 

(P) WIndbausen 167 

Device for producing heating (Pi Mongenaat 1212 

from distilling oi gasi tying fuel , Treat rneut of . (P) 

K upimrs 804 

Ktjcctlng cheinieal action in . iP) Lovejoy, ami 

AtmospherJe l^roduds Co ....038, 938, 9.18 

Effecting combination of *. |Pj 3-ovcjoy, and 

Atmospheric iToducts llo 9.38 

Klectilc furnace (or treating . (P) Petmson, 693, 9.37r 

Kb’Ciric treatment nf - (P) Bridge 1063, 1063 

Kbtlmatlng and recording the qualify of - — (P) 

Burton, and Cambridge Scientific Instrument Co . . . 1210 
evolved in charging vertical gas reforls ; leading oil 
. {Pj Dessauer Vcrtikal-Dfon Oeji 1212 


j wriwtsu ~riiw . 

j explosive and other; Detection of . (P) Hauger 

I and Pescheux 3034 

Extraction of ammonia from distillation . (P) 

I Brunck 13, e2r, 769f 

Forrocyanides from distillation . (P) Feld 028 

FHtering . (P) Apel 338. 6H6 

Freeing from dust, Ac. (P) Kestner 484 

(Innoratlng combustlblu . IP) Williams 841 

I Hydrocyanic acid in furnace Jurlscb 483 

! Measuring How of ~ (P) Monkhouse and Burstall. . 1135 

Mixing with liquids. (P) Mcyorsljcrg 1209 

j Optical analysis of Industrial - Haber 802 

1 Portable apparatus for analysing flue , Wilson 91 

I I’ortable storage vessels for liquefied |P) Hey- 

! landt 213 

I under pressure ; Apparatus for proiluclng — - for power 

purposes (X*) Weber 1138 

rurlttcatlon of . (P) Elsenbans 488, 10a4r 

I'urifiratlou of from arsenic. |Pt Vereln Chein. 

Fabr in Mannheim 1219 

; Purification of blust-furnaee, jiroducer, and like . |1’) 

I Nellson 115 

I Pmlfieation of coal — . (P) Wilton 747 

I Purifying and cooling blast-furnace for use in gas 

engines (P) Blast Furnace Power 8yud,, iitd ... . 1102 

Purification of furnace . Il') Bchwarz lOr 

' 1‘urlfying, humlibfylng, and cooling . |P) Hbllllngton 

I and Ilatiiia 419, 1209 

! Becovery ol ammonia from coke-oven IP) Helne- 

I maun 1212 

Heeevveryof by-products, esjieclnlly ammonia, from dis- 
tillation . IP) Koppers 83 

I IteheatiT for furnace . (P) Howard 19 

i Jlesistanco ol metals to corrosion by gas-engine exhaust 

' — - . Pintsch 802 

I .Heparalion of - 

I IP) ('apron 5H:f 

< IP) Humphrey 1148 

Beparahon of dust from ^ . IP) Thwaltc 464 

I Btorage vessels for liijuld — |J*) Von Orth, and 

! Dents Bebills Feuerlos»'bges 919f 

Treating with IhiuUls (P) Klsenlians . . , . 488, 1034r 
1 Treating and utilising IP) .Scbniewiml, and United 

Coke and Gas Co 582 

Treatment of - - for gas turbines. |P) Wilson 6 h2 

[ Washing and purifying eoal and other (P)()tt.. 384r 

i Gasifying bydroearboiiH ; I’resRure-raUlng apparatus for 

IP) Gilbc 10 

liquid combustibles. |1*) Heinrlchsdorlf 920 

raw coinbustlbleH IP) Hoering and Wielaiidt 974 

I Gassing machine for silk and other threads (P) Mann 8.35, 636r 
I machines lor yarn or thread , Ai)paratUB for supply- 

I ing a uniform mixture of gas and air for . (P) 

; Arundel and Higginson 753 

yarn; Machine lor . |P) Villain 426 

Gelatin ; Action of alums and aluminium suits on 

LumlArc 770 

bichromatod ; I'oinposltion of rendered Insoluble 

I In darkness LumlOre and Beyewetx 129 

j from bones , Manufacture ot . IP) Hillicrt 1069r, ll82r 

i with dull surface ; Manufacture of — — (P) LeciM-.q.. 941 

-dynamites , Analy'^is of . Stillman and Austin . 856 

emulsion jiapers , Manufacture of pensltlsed — . 11*) 

Robicsek ... 498r 

! Grading and use ol Alexander 158 

indescent; BcnderiiiK — - IP) liccoeij 941 

objects, Hardening — — . (!’) Uunipel 598 

rendered insoluble, liy formaldehyde J ,unil8rc and Seye- 

w'etz 1068 

Kendering Insoluble by oxidation products of 

I uhciiois lAumfire and Seyowetz 701 

, Jteuderlng — - morn resistant to moisture and heat. 

IP) Olir and Bcblegnl 897 

Hensilislng - for pliotograpluc i)urpo.se8. (P) Act - 

; Gc*h f Aiiilinfabr 39r 

Tanning of during development. Lunu8re 498 

Gclatiiiobromlde ; Action of alkali bromides III - Homolka 777 

Gelatinous alkaline ('arth salts; Inorganic — Neulierg 

; and Neimami 028 

I HulistaacMH , Determination of by means of aect/Onc 
, Bordas and Touplaiii 718 

(ieneral ineotmg ; Proceedings of the extraordinary —— . . 343 

Proecedlngs of the twenty-ttfth annual 65y 

Goneraior lor gases, vapours or IbiuidH. IP; J>csouchc8.583, 583 

for mixed gas (P) Blhr Fifires 118 

J Acs alao vnti^r Gas generators, Ac. 

1 German chemical Industry 1178, 12.35 

! chemical trade eoinparod with Knglish Conroy 191 1 

Customs Union , Trade In the in 1905 772 

Heseuroh Inslitiite for Leather ludustrioK ; Keport ol 

- Pacssler D-O 

Germany, DyeetulT trudi: ol .'liv-' 

Growth of sngar-liect in during 1995. HoUrung 699 

Malting industry ol 27> 

Mineral production of 377 

National chemical laboratory for 2:\8 


Trade of 896, 718 

Gftrnilualion of seeds. Etfrout 34 



tKbjsic or soBjscf^. 


WllrtlnB metal objerta by simple immersion. (P) Well .. 800 

OlttSB ; A^otptlon of ultrtt*violet rays by . Newton 

Apparutu* for drawing' 11^': 

(P) C’bmnbors 407 

(F) t.'olbnrn and Washburn . ... iium 

Apparatus for fixing the eolonrs on . (P) Htaniey 

A])xiarntus frur ijriKlueing Bh<‘<’t : ^^*** 

(P) Koiiroanlt 

(P) Hltoh((i»-k and Hrown !!*'!! iiUrt 

(P) Keighley V.V.V.V r,.sn 

artlelf'S . Mtaining -- -- (P) Kessler Hiu 


w, Mil aniti.NSis iltiKlen .. 

Device lor in xing and feeding ingredlenla for in 


making 


84M 

fiHnr 

12::o 

IHl 

122 

HSft 

1220 

IHl 

KMMb 

lonor 


(P) Dnaiktield . . . 

Drawing sheet . (]>) Colburn and others' . ' 

Klertnoally rondiietlng — — Phillips 

filri*^ '^oinininuting Muscovy . ( 1 *) l/oblcr 

(P) Frank 

(P) Christ and Christ . 

(P) Krug 

( P) ICehardBon .... .... 

(P) Shngluff 

furnace , ( 'omliliied - — . (P) Ch.unbe’i-ji ' ' 

llermctlCHlIy sealing wire or inet.illie eonduclors into 

- - fP) liastiaii ami Calvert .... . 1150 

-house pof furnaees heated b\ gas. (p) Di rval 5H0 

indiffttrv of Pavaria 

industr\ ol the Cidted .States ‘ .. ! . . . . ' ' . . n2ii 

Kiln lor llxing the colouis on - (p'l 'Tii'orntoii 

and otliers 

of low resistivity Phillips .. . m,is 

Manufacture of — : 

(P) Chainlx'rs 10 ir. 

(I*) W.Ktrtworth !. ! ! ajo 

Mamifucturc of permanent pigments ironi — 

Heimetf ami Mtistin . ... {er, 

Mnnutacture of silica — . (P) Ihdfoiiiiev’. "liiitton. 

and Paget 21 '.)/- 

Miimifaetnre of wldli' in tank lurnaces (P) 

Jienllun et Cie 7;, 

Manufaetnre of window — - - (pj Aimert Ihi 

melting turnace (p) Clbbon^ ami Masters ‘ 020 

melting furnaoes . Application <d the monolithic tank 

to (p) Le< ointe< t alleiir et Cle 1117 

P'mring apparatus (P) Sicvert 70 o 

Method of making — ... >74 

piercing . Himple method of — . liaikow’ ‘ HHr> 
plates; Manufacture of — - (p) White .. 2 n. 2(» 1H7 

* ^urbig molUm direct from the furnace. (P) 

Quart?. . AVe werfer ipiarlz. 

sheets, Apparatus tor drawing — — ; 

(P> Lubhers, and Window Class Macbine Co 
(P) Wadsworth, and Prtmsed Prism J'iate Class ( 

sheets , Manulueinrc o( 

(P) Claase ami Hitcbeock 
<P) Window Class Machine Co amt others 

substitutes (P) Ciul 

tile or slab (P) Maw and Co ^ 

Classes; .Sllicatp Doeltcr 

<Ciisswure; 11. S Customs decision <.ii ebeininil ---- ! 

ClanlxT salts. ,SW Hfiih'r .Sodium sulphate 
Clares ; Araluun im tliods tor producing - on ciiaincls 
Francbct 

Cornwall stone amt IclHpjir in law lead CoulCr 

.Solubility ot metallic oxides 111 Painsdm 

Stoneware — - . lierde] '/ 

Clozing kiln ; Defecfa of smalt m the salt-— Sebellir 

ami Ceix ., . 

mctallle, and other surfaces (P) Atkinsoii and Sjnllb ! 147 
Chadin , <>))ficjil rotation and dens ty of aleoboln* sidutions 

of ” MaDn-wson 

Clover tower process , Theory ot the - Neumann 
Clow bodies Srr undrr Incfilideseence bodies 
Glow lamps Sfp undfr fnrandesceiiee lumps. 

Clueina N'rc Ih'rylha 
tiluciiiiim ,S>(' Perylliiim 

ciut'ose ; Determination of — by tin volumetric method 

,(,„y 

(Jlueustde . Crystalline <'yanogenetu - -- from eherr\- 

hiurel leaves. Uerissey ' * .IN 

from kol.i nuts Goris | .!!!*2 ni) 

Clucosides , Alteration of rel’ruetive imliccs of the hv 

emtyme#, acids and liacterla obermever ami 

Pick . ..yj 

Jktuaal derivatives ol . Kikenslejn and Plariksm.i i).i'5 

Glue from bouos ; Manulai lure u/ - - (pi Jlilberf lu.iti/- llu-'/ 
-containing inateriala ; Sfpjrat am of lat-solveuta from 

. (P) Jlergmanu and Derlimr , 

Foaming Watson 

Foaming and <-onsisk*ncy of . Trotman and 

Huokford 

firadUig and use of ~ — . Alexander 

Manufueture of : 

(P) Duiuict 
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1048 

20r 
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HU 


<h >4 


PAQB 


roo 

2»0 

ft5ar 


Fiihfik 


tllyoxyllc acid, esters and amide , Preparation of - 
(•\ali( acid (P) Kinzllmrgor und tki 


Glue; Manufacture of — cont.. 

tP| Luther 

(P) Sadlkoir ‘.V.V/.Vw; 647^ 

I Ptirlfvlng . UP) Sadlkoff gj, ..u- 

solutions ; Determining gel.^tlnlslng t^emperatiiAe' and 
I specific gravity of - Wenicllbleeb 

I Glijttttt ; Crude . Norton 

Production of dry (P) Aiorel . . V. 

t»lutinous substance from tang acid ; l)rv, soluble fPi 

#ioc. Franc lii Norglue 04lr 

Glycerin ; Doti^nnlnation of in wine. Billon 770 

1 reseiiw 'Of arsenic in so-called pure . Gaii’mard 

itnd \<^rnlt'r 2^*) 

Purification of crude - - (P) ‘ UlvifirV 1101 

lleeove^o^^- from brewers’ and distillers’ slop. 

G l.\ «-erin formal esG-r of salicy iic acid ( pj ’sobering 3oi 

nitrates , Alaiiufacturc ot^ (P) iUkoIuJcsak .... 06:ir 

Gl.vcerose ; Formation of - Tarugl (JU 

Glycldlc ostvrs . S> iithesls of ( p) Darwms ! . . ! ! 1110 

and Ketones. Syntluwls ol u-A'-siibstltuUsd fP) 

Carzens 4^^ 

Clycogen Skra up ami others . . . . . .. . . . . 43 

ClycolinonosuHcyhc ester. (P) Umlische Anillu unit Soda 

.... 335 

from 

fioat hail, w(Kd. ami caimj hair, Sorting, will vlng. 'washing 

(oinbiiig. and carding Statutory rules 14 

Coda very , Graphite discovery In - - » * o;xg 

Gold .\i|nv» of with bismuth or antimony. Vogel . . 887 

.'VppajMl us for I'Xtracting — - (IbConier 1102 

Apjmfatiw for recovering from dislutegrat.c'd 'ww. 

(P) Beauimml 122& 

Afjparufiis for seiiaiuting - from gangue, (P) Moiiw 310 
bnlnon; « n>diirtion of high-grade from stino-hllx 

priM’lpitafes Morns 

•c.'idinium alloys Vogel 

( o'orimctric determlmitinn of smiiir ('liwiitithw of ’ 1 

Mnxson ... 

-e».pper alloys . Distillation of - ’ ’ ‘ 'Moliisan 
DeC-efum of -- Petersen 

petennmatlon of Goldschmidt. ] 

Deternnnation of bj electric 

iiiWiMiireinents. Donau 

Distillation ot Moissan , , . , . 

F.lectro cheimcBl extraction of — . 'VaVgounv 
Llectrulytie precl]Htatloii of - — ; • « y 

(P) Snodgrass 

Withrow' ‘ * 

^'"*'’‘’Kimaim ‘ ‘ ~~ ’t'.van'ide’s'diitd'ons'. 

Kxtraction of > — . 

(!') Comer 

(P) .Slater ‘ 

I'xtractloii^^^by tho** ainmonia-coppcr cvafHie ' p'riw«Is 


eonduotlvlty 
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1157 

1103 

848 

320 

1152 


KxtrBct,ion of - from orm.' ’ ( P)' Tu'rUiu ! [fn 


extraction . Sodium cyanide for . Meueuau' 

ill the JbederiiP'd Malay Staties .... 

iinning In Formosa . 

ores. AiTiRlgaination of — .’ ItMiid 

ores Amnigamafion process htr refract orv - - }pi 

Ungnet ' ' ' 

ores Knie gnmllng in tim cyanide trca'trnent of ' 

ilroviii • 
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Ol cs I- me gTimiiiiK - by 1 uIh- niiils 'nt' ' ICl '( ir'o. 

t actani and Hurt .... 
ores, Criiidiug. « rushing, washing 

apparatus lor , (J>) Stanley . " '/ * laor 

ores . Treatmenf t ,1 (P, Jlollasou 120 

-- {!•) Maelvor 

priKluction oMIie \v(*rUl ; Total -- 

Jleelaiimng waste ironi llijuids. (P)‘ Holland' 

Meyer ^Ine. lH>fore flmelHng, 

Solubdlty i)f In tbIosuJphutVs 'umi tldwyarw 

• Solvent for - - Moir . . . ' ’ ! .«an 

solvent . Thiourea os Moil 10711 

-tin alloys . Disfillutioii of Molssau 20 

'J'reahnent ot ores conlalmng (P) iilack'jiiore and 

novvai'd , , .... (IM8 iiio.. 

Wet evtraetioii ot - - (p) Selgle ’ hTo 

-/.me UII0.V.S Vogel 317 

Cold . Double aceUites of ~ Wejgand 

solutions, Formation of eolloiilal — — with cBBCiitiai 

oils Vaiiino and IJjtrfl gjjj 

Gii'dHclimidf piocest.; Jmjits in the - — (P) Golddchmldt llOlr 

Jleporl ot tiiv — — 7U/J 
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flov'i rnnicnt Liburalorv , 
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oiain , Conditioning — ~ db ( aldwell and Jiarr , 

Jfeternnnation ociermcnlublc mailer m — 

Olid dc Lavaihie 

Boldin 

tiliH 

1 U 4 ' 

Developing the lorinentabie prmiuct« from 

Knieoche . 

— . (P) 


lOS j 

dlBtllittti^ , Treatment ol eatbohydratw for «. (jp'i 

WMoin ' ' 


U4*i! 1 

HtoctmT puriUer lor . (p) Lawson 

. . 23 i. 
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(if ralaiftnurn tiruhi . . 

llolHoh and J^urouv 

IbirifyliiK , (J*) ll(H)d ' 

resin, I' S. Cusldins deeisioii on 
Tre.iihnonf and iiliJibatinn of tlie niilUs id ' il’i 

Mun«8(‘ HZ, i:i5r. 4^7 

.See u!ho Kubbor 

Gutzidl, test for arhrnlo , NoIoh on (he iJuode ami 

IVrUlU 

Uyiwuni, lime, water 
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stem - — at c. Cameron and 


930 


f>r>4 

953 

0'?K 

Hl.l 


HO i 


Orain—ron^. 

JManufartura of lirewin^' motf’rial from fl‘) 

Sulirottky 278 

Manu/acturo of roffee HubHtJtnte drom . (P) 

Kafhroiner's JHalEka/fee Fabr 194 

Preparation of for brewing, dr. (V) South 77a. 047r 

Grains; /Mimentury jiroduet from . fP) JJlattrannn 

tind CV) . ... 80 

Apparatiifl for continuous extraction of Hoiublc siibstHnccs 

in (P) Bntaillu 463 

Kapid «tcninin« of nnireated for tlie Rplrit and 

pressed yeast industries. (P) HUbner . 55:? 

*iranlt<‘. artlflrial ; Manufacture of — (p) Lefranc . .. H)9H 

Grapo Juice ; Desulphitlny — preserved by blsulpliite. 

(P) Bonnard . uoh 

mare ; Kxtraction of albuminoid rich in nllroKcn and 
phosphorus from - (p) Jaequernin . . .. 

residues ; lixtrae.lion of tartaric acid and tartrates 

from — — (P) Curler 

suHnr. Ser under Doxtroxe 

Graphite discovery In Godavtrv 

ElectrodcK and lUamenls of pare - — (P) Cresta 

Jrifiuence of on the oiien-hcartb tiroei'ss 'rhomaa 

Grease: l'’x(rfiction of — (1^) Mavwald and Pallows 

Ilendi'riuR or reducing aopfiralns for material capable 
of yioldjiiK ^ (p) TCdson Bednetlon Machinery 

Great Britain : Coal resourccH of . Beilliy 

Hplrlt duties in ■ — in Bin.'i U ... 

Supar duties in in 19U5-0 ’ 

Sec alfto KiiKland and Bnited Knmdoni 

Greece ; Pine cullivntion and turpentine jiroducllon in 

'J'urlff modifleutions of — 

Gualacol estere ; Preparation of . (P) Payer* iind 

Co ■ (55:1. ]()03/- 

Gualarolsiilpliome acids and (heir salts (P) Clicm Pabr 

von Heyd(*n rri.'', 

Guano from Ashinon! Is. ; I.ieenee. to remoxe . 

Guanyldmlkylbarbitune acids . ProiTss oi makiiitf - 

(I*) Clieni. PabriK mui Hevdcri 

Guanyluri'a : Manufueiiire of diaikylbarbif iirie .*ieids from 

--- (P) Merck 

Gum ueaeia ; Detection ol — in jfum tratfucantli Payet 
elilrle : JhirlfyiriK - - (P) Jiavis and Cannnm 

of Cochlonpennim Bobinson 

cleml. Vesterberu 

exports from Heneuai ^ 

ObtalniuK Jrimi vi'uetable matter. (P) [lebei 

Preparation of a soluble \efietable — - (pj (ierson 

und Hnehsi' ... . 

Bubber-like • -- dM .spencer, and Western Parent 

('rude llubher I’o 

solutions. PrepnriitKui ol aseptic — (P) Zic«er 

mid Wicifand , 

truKaeuiitli . Detection of kuiii acacia in - Pa.vl i 
tragasol . l^ufacturc of - - froni^ocusi bean kcrnelH 

(P) Castle U44. 

Trcatmcnl of in riitiber nianufactiire (P) Eves 646 

Gummy irmtcrlai, ]‘rofliict/on of from oiN and fats. 

cspeeialiv those rcHcmldiiifj: karlto bnifei (Pi 
Boeea, TaSHV el de poiix . , 

Giiins of certain saputm ea' 

(P) Dessau , 

Gun barrels . CleanliiK eonipoHition for (Pi Haiionia- 

Wi'rke F Boeliin ? . . 4 h3. 

barrels; Solvent for nnioMny foulnm iioiu (p)’ 

King’s .Norton Melal Co. and ottieis 
Guns ; Proteetum of steel against tlie erosi\e elleels 

of cordite. Ae (P) Top|> ... 

Guncotton blocks ; Mumifaeinre ol pressed or holiddieii 
(!’) Miisker .. 

blocks. Prtssliig (|‘) Bell . 1175/ ll75r 

ImpurtlnKpreuterexidosive ioree fo- (P; Ueisbolf H6H 

I'urilyiiiR and stabilising Robertson 624 

Gunpowder; Explosion of — -■ at Dublin Cooper-Ke> 7]4 

made e. 1641, found in Durham ( astle Hdberrad and 

MlinpBou 77 h 

Manufacture of . (P) Dn Ikmt 

Hmokelcss — (P) JUibreebt ' * ’ inOH* 

See alto Powder. 

Guttaperelia : Hydrocarbons of Harries . . ‘Pf 

Manufacture ot ^uire - - (P) Cnn'iz HU5 

Obtaining - -- irom idauls (P) Piaiik and MarcK-’ 

• 610 

I’rincIplcM oi (ho - . Jun«- 

646 

640, 8.5H/, m>:,r 
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Use of for recovnrinR nmnionla In coke making. 

VVarth 086 

ifee also Calcium sulphate. 
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llHimatovylin. See under Pyrone dyestiiffs. 

IlR'iiioglobin preparation ot the colour of arterial blood ; 


Stable, palatable . (IM Kalle und V,o 668 

Hair; Dvelng and ‘'secreting . (P) Pichard 1003r 

Dveing^ (P) Act -ties f. Anilmfabr .... 532. 983r. 982 

SteriliHing — to iirevent anthrax. (P) lekrlnglll .. 1216 
Half-wool tabrii'S impregnuled with inethylcni' dit annate. 

(P) MeiTk 1145 

Half-stuff . Maniilaefure of from i»eat-ni08H (J’) 

Berestord 864 

Halogenates : Soluhilitv of alkaline t'arth Traiitz and 

AnsehiUz 868 

Halogens . DelerminuHon of - — in oiganlc eoinjauinds. 

Vaiihel and Scheuer 280 

Use of hvdrogen peroxide lor the (plant dative separation 

ol .laiiuuseh and Zimniennann . ........ 199 

Hareoiirt lainj) ; Jntensitv of light of - l-iebeuthal . . . . 746 

Hats; Wat erpioollng soft felt - (P) Maiirel 68 

H.i\re; DyestnlT trade of - — 531 

Hawaii ; Sugar imliisliy of • — 047 

Ileal , Developing — -- trom liighiv explosive substances 

(P) Tcpid.i 681 

cuerg\ . .apparatus lor piodin’ing (Pi Castelnau 675 

msnialmg composition (P) H(dezahek .‘<66 

mb rchaitging .ippatal IIS (P) Birk 1686 
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Lichens; Caibohydratos of the — — , dander and Tollens 226 

and their eharueterisliu constituents. Hesse 281 

Light; Chonimal aetion of Meii*or 867 

Hvdrolytlc uetiou of (Tiimielan 563 

New imtlon of and Its photognvphlc application. 

vVlefcId 1232 

rays ; Cue of m drying iirueess ; 

(P) Ces, f./rroekenveri'alireu 113f 

(P) Jimghuns 69 

Lighting coinposi lions for photography. (P) Lumi^fc et flJs. 

j -^OO. 609, 609 

Ligneous substances : Preparation of cattle food fro'm , 

(P) Lehmann 004 

Lignin; Determination of in *' crude fibre ” Konig ., 1069 

IJgnlte , Black dyestuff from , (p) Lcrman and others 

806. 844r 

brhjiiottes. (P) (Julrouvet 308 

briquettes ; .Scrubbing tho fumeo evolved in making . 

(P) Einonds 1212 

Briquetting by magnesium oxychloride produced 

within same, (p) Eekl . , 268 

Determination of volaclle combustible matter in . 

Homenneier 870 

-lime bnquetti's , W (*ather-r(wlstlug . (P) Elohter 1212 

pileh ; Distinction of from oUior ill tchea. Uraete 422 

litilisution of In making iron and other metals. 

(P) .Hiia)isou and Bourcoiid 1152 

Llme-buriuug apparatus. (P) Kills 638 

-burning and recovery of power gas. (P) (halk Power 

Uaa Hynd., and Stoneham 182 

DetermiuuUou of in sulphited sugar products. Dc 

Crobert 600 

factor for tho tobacco plant. Daikubara 488 

-gypsnm, wabir ; .System at 26'’ ('. (Cameron and 

Bell 920 

Hydrating : 

fP) Elhs 72 

(P) Heaney 2l9r, 364r 

kilns (P) Hhoop 874f 

Kilns for fnirnlng (J') Benton 1044 

liquors ; Kstlmation of ammonia In used . Procter 

and MeC^andhsh 264 

Manufacture of . (P) Jones 1044 

milk of ; Preparing and feeding , (P) Wlxford .. 72 

Purifying milk of (P) Kordn 769 

-saturation apparatus for water purifying InstAllailons. 

(P) Klchenauor 662 

Wmc juice ; Detormlning^he strength of •**— by the hydro- 
meter. Watts 712 

Limestone ; Furnace lor roasting . (P) Aeionatona . . 267 

Linalob oil. See under Oils, essential. 
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LlnttJool : Pn^paratloii of iiurol from . ZeitarlicJ ^*667 

limria wlgariM ; CoristitaenU of Fandro . . ' li7j 

litten and rntton ; Test to differpiitiatJ^ — Herwlg . . . " S.'W 
IJnoIeio add ; U,8. tuntoiiu dodilon on 304 

“.S: 

rreatnient of gran uJar conijwwition for . (D iif jnin 1 ' ^ 

laehe Llnoleumwcrke Hedburg B57 

LiniOOd oil. See under Oils, fatty 

lipaae : ^ 

Armstrong and Ormero<l moa 

JVioloiix yj" 

Action 01 Taylor ‘ ‘ i!!! ‘ ! .‘i 11&7 

liquefaction of air ; Fruliminnry cooling in tlic 

liradloy and Fenwick ‘ 

Liquefying apparatus for air, Ac. (i‘) Pictet . . * . 02H 

Liqueurs; Fdectrically ageing and IrnprovliiK (Pi 

Desvignes ' 

Liquid purifier. (P) Tuckfleld r.wir 

!M-*P«rator8 ; (Centrifugal - - 

(P) Aktifibolaget Henanitor V.\ 2 , 1.(2 r»e:( 

(P) Akfebolaget SeLrator. and Porn be 
In lin, n:»l 

(P) Ketchum 

(P) LjungHtriJm .,7. 

state ; Transition from to Holid stab^.' ‘ Qiiine’kV ' ‘ b.(2 

Llquida; Anparatus for coi^king (P) 8}iaw * 'Ur 

ApparatuH for »t>ntiruiouHlv introrlueinu 1 mh, ' 

reocptaele. (P) Sehmitz ... iaJ 

Apjmratns for eleetricailv treating ‘ ‘ ‘ ' 

• Aniericus Klectro-HermiUic I'o 
Apparatus for fraetionalJv cooling - 
Apparatus tor measuring th(< How of 
liouse and liurstall , . 

Apparalus for purifying — . 

(P) Stephenson 

ApiMimtus for puritvmg cinueiit or reRidiiiii 

nordigoni 

Apparatus for separating in<'tjiis. Ae . from -ll.'- 
Dion, and Ainericus ElectneHernmtlc (\» . . ’ 
Apparotus^for treating — - with gases or vapours 


4.'ir 

Dion, and 

544, 904 


(!’) Lambert 
■ (P) iMonk- 


] I;t5 


(P) 

4P2 

(P) 

f)Ki. od.'i 

(P) 


ermined pre<portiuti 
- by mercury light 


(P) ScJiu- 
(P> S< bott 


Apparotus for treating —— with powiieretl materials 
a nitre* Hoplde ” uml "Anti* 

( a ^alrc " ('o . and Ellis : ' .>70 

ibologlcal pur|tlcatU)n (P) J)imb‘ar‘ 

Calorimetry of volatile - * - llosenbain .... 

IW"? Kuiiick U7 

Electrical ftpparotus for sterlllHing, nurlfying. and' ugeini 

" (P) Turner 0 ha 

not easily ttltcred ; Purifying — . (P)KorAn -m 

unu'her 

Producing reactions in • 

imd Den 

Homogenlslor- 

1 reatim'jd^^ of wilh i.ydnjgen peroMde. (i’} 

IJquors ; Maturing uml mUing alcoiiolh* (p) Mpencor 

Utliium : Extraction of as carbonate from orea. (P) 

Poulenc frfires ' 

Preparation of ■ 

Lithium iodomercurates 
tlieobromlne. 


11 fid 
4(J;i 


fth4r 

2.S0 


Puff and Joliannsen * 322 

Diiboln 4., 

Diimesnil 

thyinate: Manufacture of (P( Merck.*; 714 

Llthograplilc prints ; Pa])er for (p) No\ es . . . .... 441 

Jatbopone with barium sulphite base (P) Brunet 4Hfl 

Manufacture of -- — from complex or« {pj Briinet 


Manufacture of — ~ by electrolysis of sodium clilorlde ^ 
or sulphate. (P) (^nndau .,7.,^ 

use or for retaining pure iiermaiient wliitc dis- 
charges. (P) Melster. Lucius und BrUning f,86 

Idverj)Ool University, Musprntt laboratory 1079 

Lixiviating apparatus. (P) Hinze 

Llxlviation ; Apparatus for — 

Uxlvlator. (P) Muflly 
Co ‘ . 


:i2Kr 

(P) Constans h, fl;ilr 

and PldJadcIphla Cyanide Process 


Loam ; Machinery for preparing or treating . (p) Baur 375 

Locust bean kernels ; Dum tragaso) fmm . (P) Castle 94} 

Logwood dyestuffs and extract: Production of (Pi 

Leiwtlt, Dollfus and Oanser 584- 

Isohtemateln from . li’Audiran V.V.V.*. .'. 17+ 

Luquat fruit ; Wine from the . Ta^johashi 709 


[iUbricant : 


(Pj Emory Pneumatic Lubricator Co 1100 

(P) Hennequln and Cayeux iahk 

(P) Potter ind weswnghouio i:.:::::::;:::;; 




Lubricant* : Apparatus for basting . (P) Walther .... 

Liibrl^cating oil. (P) Crowlev and Payne 885j 

oil. (Mourinss (P) Haenfleln and kofnfeld " ’ 03« 

oilB , Consbmts of mineral Kissllng * ] I ] 977 

lainlmwlty: Imparting — to substances. (?) Desiiix * 1101 
Liiiiibioiwliodies for electric lamps. Seenndsr lnoand«oence 

‘ ,m<i 7^; . ^ 

Lupins Preparation of meal from for focK-l.’ ’ '(P)’ Eeis 332 

Lycopodium; Adiiiteranl of . Gallois 2fil 

Lynoxyne : New application of (P) Bnitnartiw 487 


M 


AIcL«! 0 (i gauge : Shortened form of . Wohl and 

Ijomnilt-Hcli 1^0 

Macbinerv , Depreciation of — -. (Jarry 

Madras , Chrome tanning industry in 

Ki fires Ironi ‘ 

Magnesia us a lUling material for indlarubber. Ditmor 4H7, 
Magnesian c»*m<*nt (P) .leroch. and Deuta Kcrrit-Ceinent 


359 

941 

531 

597 


(Jes 

Magnesium . Alloys of with uadmluni, 

and antiinonv (Iriibe 

Alloys of — M'ltli silver ZetiKiKiixnyj 
Hiiug 


zinc, bismuth 


848 


4;<o 

0:19 

545 


Klectrleal preparation of 

Manufacture of — — . (P) (Bmts . .7. ! . ! ! ! ! .’ ! ! .’ .’ ! i i iiioi; 
Moditleation of Schlagdenlmu fen’s reaction (or Till' 

Drlmbert 

and sdicon , 'Plienmc process based on tlu' reaction of 

(1*1 floldsclimldt 1)35 

Mugnesium carbonate manufactures ; Italian Customs 

decision 

carbonate . ITwIuctiun of voluniiimus’ liormai ’ 

(P) Brill ‘ l-y.) 

carbonates Da vw ‘ 788.’ { ifirmt a ) 9 78 

chloride ; Manufacture of hydrochloric iu‘id from 

(P) Schloesing ' 477 


(I*) Hcliermg .392 


D<H)dwin 


1J7.{ 

13 


757 


I4’i 

U2r 


compounds , Organic 

lodoinercurate. Duboin 

oMde . Physical properties of fused — 

and Mttiley 

P<'rborate , Preparation of . 

(1») Deutachc (7ol<l- und Sllbcr-Schclde Anstalt.. 

(1*) Hoessler-llassinrher Co ... . 

pcrmauguimte us an oxidising agent. Mlh’ioei ’ kn’d 

Darner 3j3 

peroxide ; Manufacture of rich — -7 ’ Hiiiz O-JH 

salts : Influence of - - on certain bacterial acUons 

AjUCiihIh. , . ... , ^ 48H 

sulphate . Application of to ncc plants Dalkubara 438 

sulphate obtained In ueetir acid inannfaeture ; KepamUng 

and working up . (p) Darroway 477 

Magnelfr materials . Manufacture' of — (P)‘ HaiilleJd 59^ 991r 

materials . Treatment of . (p) Hadtteld 889 

separator for ore treatment (P) Mascbinenbau Anstalt 

IiUliil)ol(lt yo 

Maize (»il See under Oils, fatty 
Ktareh See under Starch, 
augur. See under Sugar 

Malachite Green See under 'J'riplienylmethane dyestuffs 
Maliiv Stales ; Dunimar resins from - .. 894 

llubber cultivation in 8.57 

Tin exports from Die Federated 377 

Tin and gold in tlie Federated .’ .* i 849 

Malii- acid . Detection of In fruit luices 

Kunz 

Mestrezat 

Malonyl-p-phenetldlne , Manufaeture of dlalkylated 

(P) Act.-Des f Anilinfubr . . ' 

Mfvit analysis ronimltt4»e ; Report to Institute of Brewing 
analysis , Detetmlnation^ of extract values in by 


92 

870 


560r 

230 


3U5 

550 


280 


104 

133 


the retraetonicler. Mohr 

analysis , Diostatio catulysia of hydrogen peroxide 

in . Van Laer 

analysis ; Use of closed niasbing beakers for 

Pankrath 

Coffee BubsUtnUi from . (P) Katlirelnef’s ' Mali- 

kaffee Fabr 

culms : Alkaloid (bordenlue) from — "7; ’ E^ger 

decoctions , Production of tasteless roasted ' (P) 

W>yerinann ' 35- 

DlasUttc <*apacity of from large- ond amall-coni'ea 

barley. Ellrodt «oi aim 

drying apparatus : ” 

(P) Electric and Ordnance Accessories Co., and 

others Am 

(P) Ellcrmann ’ 49i ’ 1 1 1 3r 

(P) Shew and Jones 77J 

extract ; Condition for increasing . Corny .... 385 

extract ; Separating nitrogenous constitueiiti of by 

porcelafn flltration. Brown and othen ; Ilia 



ind:^ op 8UB.TEcrrs. 


96 


H4'), 


J'AUE 

Malt— eon< 

extracts ; (’onvertma dliwtatlc into solid form : 

(P) Deuturho Dmmalt Gea 099 

(1>) Poliak tOUl 

extracta: Kxnmlnation of commercial . Harritonand 

Gair 8:10 

cxtractd ; I’ropcrtieg of — . Maquciino and Iloux . . 707 

fo<K| ; M«nufa<‘turc of (P) Felix 774 

house and ttp])arutu8. (P) liice 80 ir 

Influcnf'c of l!«bt on f^recn ■ — Jiodc 84 

kiJninu . German Bystem of . Knopf 488 

hnuors ; Mnnufiu ture of KiikIihIi — — , (P) ClausHeu a78r 

NilrojicnouB < -o until non ts of - - Kvans .. 

TVitropmoun conBLituenta of — Holuhlc in c(dd water 
and not <-oaumlnte(l by boilnm brown and other* 

ntoi)arati<»nH. (P) Felix 77 i, 

Preparation of — — by hypo«‘hlorite8 (P) Fffront .. 

Jlapid ileterniiimtion of colour of — llermann 

TleKiilatimr moisture and colour ol in the kiln, 

Gnltwein 

r(K)llet*i bermann .... . . 

Hliort arown for prodiiunu full hodied beer 

llhtTer 

MtcilliBiition of — bruuer 

Teinp(>raturc in'ccBsarj for destroviuK injurious organisms 

on Henneherg 8-9 

Treatment of fl*) (’owcll inOl 

NVater-solnhle, polysaecharides of brown ami 

' oMii'rs . . 

VMaltasc; Hydrolytic action ot -- ol malt. Maruio ami 

1/ Fiorcnl.bio 

'Mailing apparatiis (I*) Iicwar 

r imluHtry m (ierroanv 

; Migration of nitrogen from cmlosperm to embryo m 

Jlrown and other.s . . 

Maltodcxtrin-*, . intcrmcdlsle product of diastatic hydrolysis 

of wtiucli llhciutels 

Maltose . ('omplctc cnnvcr‘'l(in of dcvtriiis from starch Into 

Fernbnefi and Wollt 

Manefiestor Covpontion Flectmutv Works , Visit to 

Section , liemurks on the work ol the — ■ baih'y ,, 

Ship (’anal doel^s and sewam' works Visit to 
Mnnuuni'se alloys . 'J’heon of the maRiietie - Guillaume 

Coinftouuds ol with silicon lioeiinekcl 

dcpo,‘itH in tape ('olony .. 

lictcrmiinilion ol muall quantitu'S ol - Tarugi ... 

influence of - — on iron Arnold and Knowles 

iron n ckel-earbon alloys ( arpi nier and odicrs 

molvhdciinrn allo\s Arnvaul 

m M,\s<»re, India , . 

ores, Aggloimrating (I*) Heberlein .. , 

ori's , Production of in the linifed States . 

Reduetion oi hariiini inanganit'' to ohiaiii . 

Mmh . ... 

Separation of trom nu kel and eohall I'unk . . 

steel See undvr Steel 

•tiingsfi'u ailov.H. Arrivaiit . 

MaiiRanese diovidi- ■ Jietenmnation of traees ol iron In 

( ormimhu’Uf 

dioMde , Reeovery of - from ores (P) Runihold 

and others 

salts Action of on harlev Katayama 

lls(' of ns a ferlillaci berframl 

Manihot (lUtnom : Oil from the Hced,i of uude^ 

Oilrt. fatty 

Mannitol : Action of h Lartix oetoiji'ncs on Harden and 

Walpole 

Mantles , Si'c inuh'i hieiindcseeiice inanfles 

Manure , Aiiparatiis foi rnakin|.i Irom ja*ak (P) 

Van Iliudteii ;tli7 

Artificial -- In Japan 94- 

Assimllnlde plio^phatie . (P) Jainr 

hrving ilnmi lot -- — (I’J Vial 89.8 

JallUeiKeof on hnrleV \ oeleki r . <;47 

lidUn’ncc ol lemtoii of <oi Meld A.^'O ami 

Jtalunlnr . r»9h 

Munulaeture ol ~ — (l‘) Steyaerl ,, 898 

Mnnulacturc of drv -- - trom organic vyastc 

(P) GUnther 488 

Manufacture of ironi fiecal matter (P) Gharloi 

ct Gic 

Manufacture of — — trom jxyif . 

( b) bnzin . . . 488, 

(P) Ge.idcs ... . .... 

(P) Van llmdtMi 827. r»99r. 

beeo\er.v ot — — - iroin viiiasne Kestner 

Irom sewage Hhidge (I*) Sideholhani 

Treutmi'iit of T»eat for (P) bnJ'-in 

lltllisution of si’vagc ulndge as (P) GroBse-bohle 

See aluo under Fertilisers. 

Maple products, Deleruunation of the F-ad value of . 

sugar in(!iislr> 

syrup and sukii'' : Ifeferniluatioii of “load number” 

Ml . Winton and Kreider 

Marble, artlHrial : Manufacture of->t — 

(P) l.efranc 

(P) J’asoro 888 

(P) Thom TftOr, t»86r 

Margarine ; T)ot4*ctlon of -- — in butter. Robin lORfl 

Mariufocture of , (P) Pellcrin 1000 


1 


(P) 


438 

iiio 

OO.'lr 

430 

1160 

707 

1105 

1228 

001 


nil 

1 229 
229 
278 

1111 

99K 

618 

074 

1290 

074 

819 

880 

oTi 

6.18 

3047 

1151 

1155 

9.33 


|>Aafl 

Mamellli’fi ; Gotton-seed oil and oil eakn tnwio of ...... 27fl 

Martlni'Huneke proensB. KtTenberKer 843 

Mmcarenhania lofi0ifdia : Caoutchouc from the bark of . 

.Imnelle 3!) 

Mash tuns and infusion decoction and digester vessels. (P) 

House 1061 

Blaahcs : Material for facjlitating drawing-off in fermen- 
tation indiiHtrles. (P) Ernst 331 

Mashing procees ; Increasing the yield of extract in the . 

Hwrde 1180 

MoHsceuite f Pnrifleaticm of . (P) Wnlnrich .... OOlr, 648r 

Mastic; Production of . (P) Piwchke 1035 


1099 


83 


490 


J 169 

549 
i)97r 
946 
136 5 
48H 

711 


830 

549 


957 

1098 


Van 


Match (P) bokmayer and Swohoda 

compoHiticmn. (P) Bokniaycr and Swoboda 
lieacfs ; Detection of white phosphorus in - 

F.ljk * 

Industry of I fa! v 

Material unattaekcil by acids for covering metaUie casings. 

(P) hacollonge 

Materlalu n'Mintauf to water and chemioals. (P) Kochmann 
and Kuufmann 


109 
Olr 

809 
00 

436 

202r 

Matti'H : (kuiverting . (P) Day 260, 988r 

Itroduced In eonper* sriiplting ; Constitution of — — . 

Gibb and Plulp 24 

Separating (P) Raggalcy and others 034 

Treating molten . (P) Koi'li 640 

Treatment of . ♦ 

(P) Johnson -.. .. 322, 818 

(P) .Savelsberg 861 

Matuihig appiiiatiis for w'orta. bcom, stout, At (P) Cross- 

man and .Sidg 103 

Meal; ITcimratloti of from lupins. (P) Rrm 332 

Meaaurhm the Hov of gascH and IniimN : Appui’utns for - — . 

(P)#MonKliouHe ami linrstall 1136 

high tempcraturcH : Apparatus for . (P) Cie. Fabr 

Coinpieurs et Miileriul d' Paines A. Gax , and F6ry. . . 266 

liquid sulphur dioxide . Tube lor - - - (P) Pareot- 

tet 028 

vessel tor liquids. (P) Dehn 60 

Meat; Preserving (P) Cahn 1062 


Mcdulllsl, lUOH (ImiwMgMond) 

Medicinal piniita , South African Jnritr. 

substances , J’roU'ctive coatings for (P) Iionard 

and J.abbu 

MedlclneH . I'roeess of making - (P) Gross, and Frrro- 

pho'»pliat Ges 

Medium tor intcrnai comhustion motors , Working . 

IP) Wiimiid 


071 

133 

664r 


682 

343 

669 

700 


812 

670 


33 


Meeting; Proceedings of iO.vtruordimiry General — 

]*roec<4iliiigB of twentv'llftli Annual Gcncnil 

Mclezjlose. 'I’iinrcf 

McUing.points ol s^igs ; Apparatus to determine 

.lolinson 

Memhcrslilp . Comparison of in IHho, 191)0, and 1900. 

Memspenmiecie ; KMstcfic#of ^•lU)utl•houc-hea^ing%essplH in 

a genus of -. Maheii 

.Menthol sallevlic acid ether ; Mamifaeture of . (P) 

Rlbus and Hcbcuble 2.83. 336r. 952r 

Mercerising, Apparatus for . (P) Matlier and otheir. . .586r 

eoGAii lubries (P) Bcrcsln 1042 

coGon and r.'imii' shdibing (J’) Hl.cnier J042, 1042 

ProeesH of fpj Mather and others 691r 

liHSUes 111 full widtli , Apparatus for (P) Rolb- 

well Jiieksoit and Hunt 177 

Winding colton on bobbins for ■ — (P) Fontolne. . 373, 766 

Mercuric acetate . Different lut Ion of compounds with allyl 

and ]»ro|*envl side chains by . Halbiano. 

acetate solution , A cl ion of on pinenc and eam- 

plieiic. balbiano 

ciiloiide . Prcscrviiiiuii of sugar juices by Fbrinaun 100 

chloride . .Solubility of in ethyl acetate* and acetone, 

Aten 

iodide . Jsuiiiorpblsni of with zinc and cadmium 

Iodides. Diiboin 

iodide ami methylamme ; Comjiouiids of . Fran- 

l-OIH 

oxyi'yumde. Holdcrmann . 


442 

442 


89 

757 


653 

134 


.snIpbaU'; Action of iodine on — brllckncr 7J3 

Mercurous iodide . ITcparation of — Szilard 283 

oxalate eiiMihion'^ Castcllani 827 

sulphalt * ; Action of iodine on . Briickner 713 

sulpbuti' ; Intiiienee of size of grain on biliaviour of 

in Bt.<iiidard cells Von Htclnwebr 862 

Mercury . Deti'rniiuaiion of m antiseptic soaixi. Seidell 236 

emulsions . Maiiufael,ure of . (P) Lcdercr 1062 

Industry ol California Yale 125 

Jumps , Elec trode material for iP) Hastian and 

('idverl. ... 186 

light . Apparatus for illuminating liquids by , (P) 

Schotl und Gen 1166 

ores. Assay of — Holloway 838 

production of the Uifftcd Htutes 816 

pump } Kotating . Gaedi* 186 

Heparation of bismuth from . Staehler aod fJcliarf- 

enberg 41 

VolumHrlc determination 01 , Hupp 1176 
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4.'ir 

Dion, and 

544, 904 
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■ (P) iMonk- 


] I;t5 


(P) 

4P2 

(P) 

f)Ki. od.'i 

(P) 


ermined pre<portiuti 
- by mercury light 


(P) ScJiu- 
(P> S< bott 


Apparotus for treating —— with powiieretl materials 
a nitre* Hoplde ” uml "Anti* 

( a ^alrc " ('o . and Ellis : ' .>70 

ibologlcal pur|tlcatU)n (P) J)imb‘ar‘ 

Calorimetry of volatile - * - llosenbain .... 

IW"? Kuiiick U7 

Electrical ftpparotus for sterlllHing, nurlfying. and' ugeini 

" (P) Turner 0 ha 

not easily ttltcred ; Purifying — . (P)KorAn -m 

unu'her 

Producing reactions in • 

imd Den 

Homogenlslor- 

1 reatim'jd^^ of wilh i.ydnjgen peroMde. (i’} 

IJquors ; Maturing uml mUing alcoiiolh* (p) Mpencor 

Utliium : Extraction of as carbonate from orea. (P) 

Poulenc frfires ' 

Preparation of ■ 

Lithium iodomercurates 
tlieobromlne. 


11 fid 
4(J;i 


fth4r 

2.S0 


Puff and Joliannsen * 322 

Diiboln 4., 

Diimesnil 

thyinate: Manufacture of (P( Merck.*; 714 

Llthograplilc prints ; Pa])er for (p) No\ es . . . .... 441 

Jatbopone with barium sulphite base (P) Brunet 4Hfl 

Manufacture of -- — from complex or« {pj Briinet 


Manufacture of — ~ by electrolysis of sodium clilorlde ^ 
or sulphate. (P) (^nndau .,7.,^ 

use or for retaining pure iiermaiient wliitc dis- 
charges. (P) Melster. Lucius und BrUning f,86 

Idverj)Ool University, Musprntt laboratory 1079 

Lixiviating apparatus. (P) Hinze 

Llxlviation ; Apparatus for — 

Uxlvlator. (P) Muflly 
Co ‘ . 


:i2Kr 

(P) Constans h, fl;ilr 

and PldJadcIphla Cyanide Process 


Loam ; Machinery for preparing or treating . (p) Baur 375 

Locust bean kernels ; Dum tragaso) fmm . (P) Castle 94} 

Logwood dyestuffs and extract: Production of (Pi 

Leiwtlt, Dollfus and Oanser 584- 

Isohtemateln from . li’Audiran V.V.V.*. .'. 17+ 

Luquat fruit ; Wine from the . Ta^johashi 709 


[iUbricant : 


(Pj Emory Pneumatic Lubricator Co 1100 

(P) Hennequln and Cayeux iahk 

(P) Potter ind weswnghouio i:.:::::::;:::;; 




Lubricant* : Apparatus for basting . (P) Walther .... 

Liibrl^cating oil. (P) Crowlev and Payne 885j 

oil. (Mourinss (P) Haenfleln and kofnfeld " ’ 03« 

oilB , Consbmts of mineral Kissllng * ] I ] 977 

lainlmwlty: Imparting — to substances. (?) Desiiix * 1101 
Liiiiibioiwliodies for electric lamps. Seenndsr lnoand«oence 

‘ ,m<i 7^; . ^ 

Lupins Preparation of meal from for focK-l.’ ’ '(P)’ Eeis 332 

Lycopodium; Adiiiteranl of . Gallois 2fil 

Lynoxyne : New application of (P) Bnitnartiw 487 


M 


AIcL«! 0 (i gauge : Shortened form of . Wohl and 

Ijomnilt-Hcli 1^0 

Macbinerv , Depreciation of — -. (Jarry 

Madras , Chrome tanning industry in 

Ki fires Ironi ‘ 

Magnesia us a lUling material for indlarubber. Ditmor 4H7, 
Magnesian c»*m<*nt (P) .leroch. and Deuta Kcrrit-Ceinent 


359 

941 

531 

597 


(Jes 

Magnesium . Alloys of with uadmluni, 

and antiinonv (Iriibe 

Alloys of — M'ltli silver ZetiKiKiixnyj 
Hiiug 


zinc, bismuth 


848 


4;<o 

0:19 

545 


Klectrleal preparation of 

Manufacture of — — . (P) (Bmts . .7. ! . ! ! ! ! .’ ! ! .’ .’ ! i i iiioi; 
Moditleation of Schlagdenlmu fen’s reaction (or Till' 

Drlmbert 

and sdicon , 'Plienmc process based on tlu' reaction of 

(1*1 floldsclimldt 1)35 

Mugnesium carbonate manufactures ; Italian Customs 

decision 

carbonate . ITwIuctiun of voluniiimus’ liormai ’ 

(P) Brill ‘ l-y.) 

carbonates Da vw ‘ 788.’ { ifirmt a ) 9 78 

chloride ; Manufacture of hydrochloric iu‘id from 

(P) Schloesing ' 477 


(I*) Hcliermg .392 


D<H)dwin 


1J7.{ 

13 


757 


I4’i 

U2r 


compounds , Organic 

lodoinercurate. Duboin 

oMde . Physical properties of fused — 

and Mttiley 

P<'rborate , Preparation of . 

(1») Deutachc (7ol<l- und Sllbcr-Schclde Anstalt.. 

(1*) Hoessler-llassinrher Co ... . 

pcrmauguimte us an oxidising agent. Mlh’ioei ’ kn’d 

Darner 3j3 

peroxide ; Manufacture of rich — -7 ’ Hiiiz O-JH 

salts : Influence of - - on certain bacterial acUons 

AjUCiihIh. , . ... , ^ 48H 

sulphate . Application of to ncc plants Dalkubara 438 

sulphate obtained In ueetir acid inannfaeture ; KepamUng 

and working up . (p) Darroway 477 

Magnelfr materials . Manufacture' of — (P)‘ HaiilleJd 59^ 991r 

materials . Treatment of . (p) Hadtteld 889 

separator for ore treatment (P) Mascbinenbau Anstalt 

IiUliil)ol(lt yo 

Maize (»il See under Oils, fatty 
Ktareh See under Starch, 
augur. See under Sugar 

Malachite Green See under 'J'riplienylmethane dyestuffs 
Maliiv Stales ; Dunimar resins from - .. 894 

llubber cultivation in 8.57 

Tin exports from Die Federated 377 

Tin and gold in tlie Federated .’ .* i 849 

Malii- acid . Detection of In fruit luices 

Kunz 

Mestrezat 

Malonyl-p-phenetldlne , Manufaeture of dlalkylated 

(P) Act.-Des f Anilinfubr . . ' 

Mfvit analysis ronimltt4»e ; Report to Institute of Brewing 
analysis , Detetmlnation^ of extract values in by 


92 

870 


560r 

230 


3U5 

550 


280 


104 

133 


the retraetonicler. Mohr 

analysis , Diostatio catulysia of hydrogen peroxide 

in . Van Laer 

analysis ; Use of closed niasbing beakers for 

Pankrath 

Coffee BubsUtnUi from . (P) Katlirelnef’s ' Mali- 

kaffee Fabr 

culms : Alkaloid (bordenlue) from — "7; ’ E^ger 

decoctions , Production of tasteless roasted ' (P) 

W>yerinann ' 35- 

DlasUttc <*apacity of from large- ond amall-coni'ea 

barley. Ellrodt «oi aim 

drying apparatus : ” 

(P) Electric and Ordnance Accessories Co., and 

others Am 

(P) Ellcrmann ’ 49i ’ 1 1 1 3r 

(P) Shew and Jones 77J 

extract ; Condition for increasing . Corny .... 385 

extract ; Separating nitrogenous constitueiiti of by 

porcelafn flltration. Brown and othen ; Ilia 



INBBK OF SUBJKCrrs. 


ui 


MethylauthrAQuinunu derivatives ; Mainifaoturu of 

(D Badische Anilin uiid Soda Fabrik :16K 

Methylene Azure. See under Tblazine dyestuffa, 

ditauimte , (;otton and half*wooI impreRnated with 

— . (P) Merck 1144, 114r> 

Green. See under Thiazlne dy cat lifts. 


Monrou and A^a^eur 


Mcthylpentoses ; Prortcnoc of 
Keqiiier 

Mctliy Isparl eini um hydr(»\ idea 
Mexico. Mineral exports of • 

Mica, Mnely cornminiitlnp - ■ (IM l>ohler 

JMilvensution of (P) 'I'iller 

M ioroconruf which form? *' fruit esters ” 


in Bcummouy root. 


Mlcro-orRanlsma : Action tif conijiresHcd gusi 
. J’oA 


Beck 

on tho life of 


MiddliiigH ; lUihalng nutritivi* properto H of — (P) 

ApostolofY . 

Miedzlanka •, Electrolytic treatment of copper ore at . 

Stoegor llli 

Milk , Ahnorptiou of odorous matters by . Pordas and 

'I’ouplulii 

Alkall-butyrometric method foi determining fat in — 

(P) Sicliler 

roncentratlng (P) Wunn 

Poucentrutlon and prt'sorvation of (p) Joanne 

andPoide ... o') 

fondeimed vcgidatile . Katayama VI 

l)e»jccntlon of ^ — 

(P) llntmaker Ill 


(P) KninTmu'mami 

Dealecation and preservulioii of . (f‘) llt^vcnot 

ami de Neveu ... . . an 

hef crminatlou of jiroti'ids m - 'I'nllat ami Santon . 

hdcidrolytic freutmen* of . (P) Willson ano fftben 

J'lxtraction of milk-HUgar and eascin from • - - (Pi 

Hutmakcr 

Food product from (1*) Halinalcer 

IIoinoucmsinK bleaker for (I’l Pe'^itpi* n 

Malted ' 

(P) Soe l.ij bait 

(P) Terrieii 

powder . Manufactiiri' of — 

(P) Dupont ami others 

(P) llueeiUB 

jiowder ; J'liquuulion of— tiom whole milk (P) 

Ihieha and otliers 

jiowder and pioductw (P) Kniiiiiierniann 

Prejiaration of artificial human (Pi Jlolgate uml 

.lesHOp ... . 

preparations . Mamilacturc of (!’) Hzckely jin-l 

Kovacs 

Preset viition of lor a short tinn-. (P) Hrctcmi 

preserve, (P) Harason, and Hoeliriftgcr uml Sm line, 1 

l*reHe,rvin« (P) Jung 

products. Production of - - — 

(P) Simpson and Jackson 

(P) Pay lor 

prohuiiH , Making threads or sheets trom — . (IM 

'I’lmpe, . . . . 

Kcdneing — to ii dry I>o\^der, (I*) (.'jithmann an<l 

tillars . , 

itopv lerni' idafioii of — . Tlarrhon 
sepal atois I vittnlmral — 

(IM AlPicholiigcl Scp.-irator t*!.: I U, 

(P) Jhollnis, and Atl loirm'‘iH(ir and Wmns 
.Mfi-kln (»t! . 

SIcnIising I P) 'ruiiier 

Siihstltiitc for - - Irorn oil-<'ak( s (P) Josini' 
sugar, Kxlrm'tion of — - finm milk (Pi llatm.iki 

tnuited wiDi lu'drogen [aTovidc. Adam 

'rreatmi'nt ol - — (Ih Pfeill 

Mineral deposits In Ciunhcrlaml 

e.vporls from llra/.il 

exporta of Mcmco. . . , 

indiistrv of Auslria . . 

industry ol j\cw /ealaml 

Imlustry of Piu ii 

industry of Sweden 

oils Sec under Oils, liydro<javl>ou 
production of Viistrulia .. . . .... 

jiroduetion of Bosnia 

production of t'auuda . . . 

lu'odiiction of Partiiugena .... 

pioductinii of ttermanv . . 

production of Imlia 

prutluctAon of Italy 

liroducfiou of Japan . . . , , . 

lirodudiou ot New South Wah^ 
l>rodnetiou of V/uchce ... 
produrtiQii of (iuccnsland . , .... 

prorinetlon of Southern Rhodesia 

jirortuotlon of Spain .... 

production of TaHmanui 


14 

UK 

IM 
■fH'l 
BUM I 


on 


(!.) I 


V I a 
1 1(111 


ti'i: 


ni], 

IM'l/- 


lOIKl 

1 ( 1(10 


MU/- 


111)0 

(> 0 .^ 


2 !1 
2 lh 

rmi 


1100 

... HHn 

.... loi.s 

Hit 

JIH 

(511 

! . ! !!!. 104H 

.... 77 

:177 

. . (541 

70-5 

. ... 4‘(1 

... (140 

»a.‘5 

. .77. 220. Hir, 

pnalmtion of the Pnifi'd Kingdom 268, Iff*! 

jiroductlan ol f fa Pnited Stah's 12-1 

resoiireea of Algeria OfRi 

i^eiiaurce« of Eoylon 933 

aprlniw ; Kractioiiatlon of tl»c rare grta from ^vntcr of 

Moureu and Blifiiiard IfPPi 


PAOK 

Mineral— 

waiihing niaeldne : 

(P) Hardy Puttmt Pick Co., and Jiaynpr 1210 

(P) Nlcholls 990, 1164 

wnahing and separatiiy; apparatus. (P) Howatt 816 

waters. AW M/tc/cr Waters. 

Minerals ; Apparatus for washing and si’iiarafing ; 

(Pj Smith S64 

(P) ZuTimer 364 

Iirylng apparatus for . (P) llolJnson 7 

(‘oiiccn|,fatiug . (P) Sulman and othcoj 890 

ElectioljHi r tor treating . (1*) Dc Montrf'p('UX .. 767 

Extraction of metals fjorn (P) (liitenHolin 766r 

Bcdueing — — by carbon monoxide. (P) Gronwall 

850, 08far 

Separating by llotation. (R) Kirby 184 

Separation* ol (P) SuJmaii and others. ... 800, llOlr 

Treatim'ut of — — (P) Kylx rt and Eybert 643 

Treatment of complex sulphide , (Pi Ruinhold 

and Put chin 226, 766r 

Waslicrtol (P) NlclinilB 090. lir»4 

jishi'i for earthy for the ccramie Industry. (Pi 

Rouhniid ,. .. 874 

W et Hepaiatioii of — — (P) Sul man and Picard 220 

See aJ\o under ()riH. 


General nport and st.-itisMes 
(P) Helpers ... 


MIuch and <|iiarr 
Part I 

Mining dfiidH . 'Pit al im iit of — 
imtlHtry of Kew ('uh'douia 
ImMidry of .Nonsay 

Mwt . Picv^'idloii of ( ondensalion . 

.Mixer lur i‘\ploiiviH. (P) Aiichu 

V'-itieal (Pi VNi'.sIlakc 

Mixing, .\i»paiaUui lor iigit.'Ping ami > 


1905. 


(I*) E.jdiralm .. 


591 

086r 

.S77 

431 

267 

1119 

418 


(P) Trent 

• H. 257r, 68lr 

aiipiiratii-' loi dry malcimia (P) Raps . .S06 

hquidH mi’ch.uiM'.tlly ',!*) Bt^rhcrich and Schi Oder. .. . 167 

Inpmls III pic.l.-t( I mim'd juoportion . Aiipuratus for , 

(P> Schum.n her li;5, HUtV 

mm him' (Jh .Miimh. Hroaillev. uml Rhodes 266 

j»nlpv immsi's W)(li diluting agents , Ajiiiaralus for 

(J*) DrosI 944 

Mivturc of g.uu's Ol Mipotiirt witli iujiiids ; Producing a 

(P) Meyersm rg 1209 

Alodern Violet. See under GallocyMnimi dyc-stulfs 

Moistening ol dvcsliilh, A'c , t acilitating tho . (P) 

\il -(;<••! f Amhnhthr .368 

Moisture, Determination of spuelally appllcablo to 

I'orditi Ituiire , . , • 780 

Mohisse.s , Vppiiratii.s tor I'xtruclmg Irom sugar (!') 

inlet If.' 1228 

( olouDiig iiiaib'i Irom - M ieJiardl 687 

Decolonsal ion oi rune (or iilialysis. Pellet and 

I'lihourg . • , . 600 

distillen'. (’hemieal control ol a eaue (iongora 330 

Ehminatiuii ot invi'rt sugiir in hy fermentation. 

Pelh't uml Pair.iulf . \ 190 

J'Atraction ol sugar from . (P) Battistool and 

Rotelll '944 

I'ernienl.ition ol cam - llarkci 831 

Preparation ol for feruK’jitation Garbarinl . . , . 1166 

Recoviiy ol iiitrogt.mms mutter from after 

ri'iiioval ot potash V.issi'UX ... 823 

Recfivirx of sugm from — Amitlik 600 

Sucrose and r.ilhmNt' In mother IniuorH from the dc- 

saceh-iiilleution of Smlrilk JlOO 

Molhmlo litsfint iiihher Spem c 1067 

IMolybch'inini uml it-^ alhivs , Pioduction ol - • . (P) 

P.eckel, and I'dectro-Mtlallurgic.Tl (.’o 1154 

Deternmiutioii ot . Darroch and Mcikh'john . 1176 

im'iimli'sci'iice hodjes , I'.lecirie glow lampH with . 

(IT Sieini'iiH nnd Ualske A -G 115, 808r 

-mangancKc alloys Anivaiit 849, 1047 

Preparation ot fused I5jltz and G.irtuei' 1100 

Molybdenum rhoxlde ; Reduction ol hy boron. Dii 

J.'vsHoncjx . 855 

’ tuhc.ide , New - - . Watt,H 1105 

Molyirdie acid ; Redimtlon of .-—by niolvbdmiutn In 80lu- 

tiorm Giiichard 1146 

Titration of reduced s<iliitions of by permanganatt'. 

Guichurd 1146 

Moiiazitc , uccurrcimc of In Tnngganu I,ock 183 

sand .. 811 

H.'iiid , Tri'atnient of to obtain thorium and cerium. 

Garclll 559 

Monolithic tank, Appheution of the to glass inciting 

furnaces (P) Jjicointc-PHlIcur ctGic. 1147 

Mordant , Lactit tP) t'lalhu 68 

Moidauling apnaratus (P) Venter 810 

tissues ; Hu»>Btttm'C for use in . (P) Nowak and 

others 047 

with tatinlc acid ami antimony comifounda. (P) 

Klhardt 1091 

wixil, PrtK'csHof . (P) Nitrit Fabrlk 425 

Mordant* , Solvents for and mordanting power of mataiHc 

Heemiann 1089 

Morin. .S'« under Pyrom^ tiyestuffs. 

Monvga otcifem ; Heeds of — Mrahblo i. . 483 
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PAOK 


Morphine. Knorr ami Ilorleln 404 

alkyl others , Preparation of bromalkylates ol . 

(P) lliedol 44,'. 

Polorimetric dcterinlnation of (loorgos and 

(Ijweard ■ 77!> 

(kilour reaction of — ~ Itadulweii lUi) 

Resolutionof Incticacld by— — Irvim* Vi7 

Separation of ~ - from glycerol solution. (Jordlu and 

Harrison 10(14 

OTtar, (P) Beique J14H 

Moss, Whip' tor fuel In Swcdin. Paliiiberg. . . 80“ 

Motors ; rroduction of a working ineduim for internal 

combustion -- — (P) Wlnaml M'J., 747r 

Mould funmiK which decompoaes paralhn wax Knhn.. 87H 

Moulded bodies (silicon carbide) , Manufacture of «o)id 

(P) (tcbr, Siemens und Co :{7f>/- 

Mucilage fonnation , ('ause of in ‘‘ SVcisabler “ Sobom 

feld 771 

-forming bacteria oliservi'd in sugar nomufueture. 

Connerinann 7oo 

Munnr jdiuuiiniti , l''ernientHtion b\ Webiner ... . Ib- 

Mucunn oil -Sco under Oils, fatty 

Miiflle Inrnaees foi enami'lling (P) Porslmcb . . ti.Sfir, U8^ 

for pnMlucing suIpbuU and hydrochloric ncnl (P) 

Oi'bler . . . . r»8'i 

M nines : 

(P) (lililioiirt and otlicrs ... . 1.811 

(P) Incundcsecnt lleut Co . ami Smiillwooi! KUb. 
Multicoloured (lye effects on woollen fabrns ; Production 

of (P) Jlecke 

Muscovado siiKurs See under iSugiiis 

Musk ; I'rcscnce of an odorous ketone, mnskonc, in - (Ui7 

Mu-spratt laboratory. Liverpool ' 107b 

Miist^ird oil. See under Oils, I'ssentml 

Musts , Di'tcrmiuation of total aciditv ul Ambicii 20“ 

Inversion of siicrosi' in Mutbicu .. .. 

Mycodermn und acetlfyinu bacteria , Scpai.ition of - - 

in beer Tlcrcsten .... . . 1 MU) 

Jnfluenee of — - on yeast Kossowic/,, . . mi“. siHi 

yeast , New variety of us a cause of Kikc ihseasc 

Takalmshi t'.02 

Myrrli , I'lssentlal oil of I.ewinsohn lODl 

Myson* , MuiiganeHe in ,. ll.M 


N 


iVamitna domenfi^n , llydrocyame acnl Iroin lcu\cn t*l 

Dekker lOdO 

Haiiiitba Ske under cnls, hydrocarbon. 

Napbtbaleiic , .Action of -- on copals. Colbunur . .. libb 

Apparatus for removing trom coal ga^ il') Cic 

Pans d’l'lclairuge ct dc Cliaiiffage pai Ic C.i/, 11 

derivatives ami dyestiills tlnrciiom (P) Uadisibi' 

Anlllii umi Soda Fubr ... . .. 022, 0i:2 

dycstull ; Munutactiiri' ol iP) PadiHcli'' Amlin 

und Soda I'abrik . . . . . I 'o 

llmiioval ol from co.il gas 

(.'olman .... . , . . . no 

White and Parncs . . ... lo.S“ 

Willie ami Clary . . . . 

\ ouiig .... (Ml 

Napbtbalcnesteurosulidioiiic acnl in tlic clicmislr\ of fats 

'I'wltcliell ... :i2l 

Napldhimida7,olc derivatives (P) Vet -(bi f Anilinfabi 

211. 7:.n, '122;, 11 '12, 121.7 
ii'Najibtliollflvonol. Ste under lAronc djcsIiilH 
(i-Napbtlujl und beu/opbenone chlornlc , Condensation of 

Sbrimptini . . ... Tilt 

and p-diamines , liidoplienols ami siilplmlc d.M Hlut'.s 

from (P) His 17f. 

Napbfliols ; Disinfect ants from . Schneider . . . (1U& 

Nuiihthosafranol. See andei Azlne dyeslults 
1 2- Naiththyleiieurcahydioxysnliiiioiiic aiids ami a/o d\c- 

siiitfs tluuelioin (Pj Oisscila und Co. .. 772 

Narceine, Investigation on — — 'I'ambaih and Jacgi-i fub2 

Natal , Hluckwuttic liark tnulc of — &4.S 

Import trade of m li)uf» . :59(5 

Soap for wool washing in 810 

Ncrnat lamp, Temperature of the . llartinuim. . 80;i 

Xerol ; Identity of natural ami artithud Aon Smbm 

und Tretf Mh 

Preparation of from linulool /.eitsehel . . . . 717 

Preparation of pure — — Von Soden and Trelf . . :t:i4 

New Caliulonift ; Mining industry of « - 277 

New South Wales ; Mineral and metal production of — «41 

Ni'w Zealand ; Export trade of 44 

Mineral Indufitry of 70 

Petroleum In «Ki4 

Platinum In — - 1224 


PAO 

Nickel, Action of silicon chloride, on Vigmiroux . . , . (M 
ullovB ; Llectrie manufacture ol - — (P) (liii .... 21 

'Hiitlmony alloys bossew.. .. 4: 

Apjiaratutt foi ontaimng — - ttom niekid carbon \'l (J*) 

Lunger, umi the MomI Nickel Co . 70 

-cbroimum steels, Guillet ,.11.. 

-cobalt ores , Soluliillty of --- in ammonia Ham's 51 

-copper alloys , Mamilaciure of -. (P) Mouell . , . . 2i 

-copper matte, Kctlning (P) ll.vimieite 2(i. :«7ii 

4,S 

I -ei)p]»er Tnatt.e Ticatmciit nf (!’) .lohiison . , Hi 

I Defeeium ol IL nOiard . . 0: 

I Deternuiialion ol stimll (juunlities (d in organic 

! siilisliiiiees Aimit and Hai'deo 1! 

I llistnimlion of in naliir'' Kiaul .. .11' 

1 Electric mauulucture ol (Pi Oin . . . 2' 

Klcclrolytie separation of Trom eopp'.'i 'I’t 

I Hybinelle .. . .... 1 

I Lvtraction ol fioni ores ami o.udised mattes (P) 

i Metals Kxtiaclioii ( oriioialion . ... , ..... Ili 

iiulustiv in lbo.'> 2; 

-iron iiiangniicse r.irlam allojs Caijientei and others : 

, -iron niaiiganese .allovs Itmh loll Ull 

1 mattes . Treating oxidised : 

j (J‘) Maelvor and Eradd 5' 

j (P) Metals Lxirnetion Corporation . . 70 

I on H , Cblormating treatim-nt of — — . Rutlierford .. 5! 

i ores , 'I’reatmcnt ol 

I (P) Langcr. ami Vloml Niekel Co . . . ''>7 

(P) Maelvor ami Pradd .... !>41, f»i 

' Keeovery of from ores (I’l KumlHild and others 2: 

I jilal mg apparatus (P) \\ Iswoi I li, ami Ldisoii Storage 

j lluttciy Co 41 

Pioduction of . . . . . H 

! (P) Llworthy . 8.5 

(Pi I. mice .imi I'.ln'oi I hv . .. .... 2 

, iea<‘fion . Delicate Mrossmuini and Seliilelt . , II: 

' ‘I're.ating miiien.ls eontainiii;.’; (P) Metals 

I I'Atruetion Coi'iiorat ion . . . . . 70Ur. 70 

I Wet extraelion ol (P) Seigle , . . -h 

VMre . .'Stnietural ehunges in iil high rem]tei atiires 

! ('ari>enfer ... ... 8 

i Niekel oxide eleetiude in the .1 unt/iier-Kdisoii aeeiiinillator ; 

lleliavioul of lie- Zidlier ... 7 

j suits . lljdiolysin ol - in presence of iodides and 

I lodatcs Moody .... , 10 

I salts, I'enodic ■)>be)ionieiia dlililig clecMoh'ds o| — 

'J'liiel .Old Windelsclnimlt I0 

[ silleidtH (Mierller and 'I'.iniinan . ... 1 

j .Nicotine, (oiiiinc and spaituiie, DifTi'pnili.ilion of 

I Hcichaiil 

! ]i Nltr.odlim* r«eil .Sec under ,\/o dyesliUts. 

1 Nitrates from al mospln le , Eleetue production ol . 

I TJiompson > 

Dcti'rimnation of -- - - .Sum. ill . I-'. 

I Delermmulion ol r "i pn senee of lillnles Uuscli 4 

I Direct ‘-vnthe'-.iH ol ■ h'om their elemeni-. al oidinaiy 

lemperalmes Ueithilot . 0 

I JTodiietion (>f -- liom atimapdierie nitrogui (!') 

, llrimler , ... . 811, .81 

Pi'odm tion of li\ cli etroh (k oxidation ol amiiioiii!i 

j Tiaulx'and Hill/ I 

' Niffuting apianaliis, Atilom.dn iinmeision of (oflon in 
, cenlriliigal --- (P) Wolishold . . . >>0), 8J 

i Nitralioii pi-oee^s W itt and Ctenmom . . .12 

' N'ltle , Vit.disis ol - lieiisi niaiiu . - ' 

I l<tss ol - - - III chaniliei ])i()ei'',«! In dis . I 

see also unde) Pot.e.sujni ndiiile uiul. Sodium nitrale 
j Niliicacid, App.uutus Im makiiig — — - iP) Lruider HIP, 114 

Colour leactUMis ol - Keiehard . . . •' 

Concent lallon oi tliluti 

I (P) Chejo -I'.'ilnik ( li ieslu Jin- P.li Uti on 21S, IdOr, DO 

I (P) Collett 

j lietermimilionof - - Memindieiim r .and lli im 


DoM’ruumitiuu of m li.ydrochlorie acid Muttlleb.. H 

inrei t synthesis ol - - from ils eU nients at ordinary 

temperatures Dertliclol 0 

Intluencf' of ml roiis acid on oxidation hv Jlcyuolds 

and vSut chile 0 

Manufactuseol . (P) JWing 7 

Miimilacturc ol — from air • 

(P) Chem Fabr Gladheck 12 

(P) Pimlirig 758, 7 

(P) Pauling, and Cliem Fnbr (Jhulluick 21 

(P) Salpel.cr8ilure 1ml Mes U 

Production ol - - from nlmosphciic nitiogen (P) 

llriinlci Hll, 84t), K47r. 84 

Production of cunceiitrated — — from nitrosiilphuiic 
acid (P) Norske Akt, f. Idektrokemisk Ind., 


IToducHou of — — from nitrous gases Klamly 8 

Head ions ol eopjier eoutaimug ollu r elements with - — 

Ntanshie 45, lb 

Kemovnl ol nitrous aeid from coneentiated — - 

HUberrad and .Smart . I 

Nitric aiibydrldc , Production of - from air (P) 

Kn'lpctetsitnre Ind Ces b 

Nitricoxidc; Aulovidal ion and oxidation by- — . Mamliot 1(1 

/if .ll.lllliek fl 


Decomposition vcloclt.v ol .tiiiim'K.. 

Determination of - - in air. Js' Plane H 

Eormntiou oj at liigh tcinfKTfltnros. Nernst .... ’ C 
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. PAflIS 

Nitrir* oxidf cvnt 

Froilnctloii of from nlr (P) PniilliiK TBS 

Solul>ilit> of \n noid. 'rower 1043 

'J'hermif forination of -■ ' m moving rhsor FieoluT 

and Marx 8oa 

Mltridt'H nf zinc, jiliiiniirniin, and iron 
brann 

Niinllrafton ; Inlincncc of ory.inic maftcr on 

and Lidnc 

with reference to Kcwaj^c purification Chick 

NitrllcH , t'onvciting into (treivnic acid aalts. (l*j 

Dints Cold nntl Sllbei'ni licjdc Aimt ]()R7 

MMiiufacture of . (?) lliUKfcld 1220 


White and Kirach- 
M tint 7. 


noo 


270 


Nitrite ; 
Nitrites 


ProdiK ( ion of — — 
Kahiik 

Product ion of by eh 

I'raiihe and lli’.tz 


(?) IhUKfcld 
(?) Thidisclic .Andin und Soda 
ct rulj fe 


H47, 927; 
>M(fatinn of ammonia 


Nitroalpln lammo.n id> laiiiinonaitlitlio'snlphnme acids :ind 
ni(ioalpti\ laeidv laliilnonaphtholHulphoiile ncida , 

?io liicCon of (?) so( Chcin Jnd iii 

lhiv|.‘ ... 


r»- Nitro-l’-amiiiopln 

dA ( Stulls 


acid : bicp.iration 
1 uinl rirdmng . 


ol . Manufacture of and of azo 

(!') Act Ccs 1 Anillnlahr 

Nil.roantUnniijinoncsn'|ilioiiic a( ids , Manufacture of 

1 '» and Is-.-- (|»i |ia^(l'und Co . 

Nifroarvlsid[iIi'niiides , Mair.ilai tuu' of (?) \ 

Cc’.' t Xiiilinfalir 

B-Nitro- 1 ■hcn/aldi )i\ i)( 2 Hnl])lioni( 

I ?) M' Iht '•! . liiicn 

Nitrofa-nzantliioic s Piodintion of (I*) Dadische 

Anilin nnd ,Soila Ihilu ik 

Nilrohcrizeiie , J)((cclion and (.ict(‘rnim:d,inn of iiitiotolucni' 
in K'likovv and I crk( n itsch . 

Nitroccdlnlosi' , I n coinposition oi .lac(}uc 

Sdh( n id and I ai nicr ... 

Deciimponlioii ol ■ at I cinpcratin i'h bc|o^^ .ts melting 
t•Olllt ^■ifinselirii kow and .1 agcllowitseh 
llet.eiioiatioii ol -- on nt ora ye Mllieirad Hiid Farmer 
Di‘t('i inmiiiy di'i.’,''i‘c oi niHlatnld v of --- Jaiajue 
Maiiidael lire (It ~ - (1*) Thomson and 'I'hoinHon .. . 

Mipjiosed instahilil >' o) jp iiresenre of arid. 

i.eroiiN . .... 

Solvents to) - m )n;ikin <7 explo.sivcs (!') Corking, 
and K\ noi li idd, ... 

solv'cid , iiciiu'crs ol (lb hoiigc . . .... 

B-Nitro 2-( li'nio-1 daui/.ilck’hvdc , I'li paration of nltro- 

li<-nzah|cliv d« sarphonh- n-id trom and 

sul]))Htes (?) Meister, Lui'iiis nnd Prilning. 

Nitro-eo)n))oiind e.xplonives , (gndion of -- - m Binall arm 

cartridges, Borlufid , , . 

Introdncfion of iiTtiino-gronpH udo 

— . M'-iMi idiciiiicf and Ihatziu . 

bv tin fiulides Coldschimdt and 


, PAQ® 

NitrogciKnm constItuenU from malt extract ; Separating 

by porcelain filtration. Brown and otham 1J12 

eonstituenta of malt and barley. Brown and othent .. 1110 

matter ; Kecovery nf from vinaaae and moltunea 

VaaaeiiX 823 

Nitroglycerin : Direct determination of in cordite. 

Silborrad, Phllllpa and Mcrriman 62fl 

ICxploslon of in waatn acida at F. W Berk’* worka, 

Stratford. Thompson 009 

cxploaivcB of low freezing point. (?) Clawen 0B3 

explosives , Manufacture of : 

^?) Dynamit A vorm A Nobel und Co 778 

(!’) WcHtfklisch- Anhalt Sprengatoff A.-C 1119 

cxidosivcB ; Manufacture of gelatinouB . (?) 

Schacliteheck 778 

explosives; TTneongealabIc . Roewer ]! ! 828 

Freezing and melting of Kn«t fteo 


Production of . Will , 

f Wlnseiiach -techn Unter- 


. 309 

t - 

05. 81 Ir 
of 

. . 300 


844 

140 

1117 

SOS 


GOO 


2B4r 

286r 

1008 

109 

284r 

234 

471 


1 9.8 
901 
111 
95 1 

234 

1174 

nor 


’i I 


Nitro-iiompoundH , 
nrnnintic 
Itcdiictum u! 
Suiide 

Nitro-deriv jitiv cs of 


847 

440 

41 

41 

499 


150 

ItUpp . . 1070 
Klaudy 
Hempel 


852 

845 


80.5 


04 

, 840. 847r 
and 

374/ 


770 

64H 

270 

507 

027 

J27r 

314 

847r 

1005 

430 

535 


‘I'Tfaui aronialK' bns''s ; Mauufactiirc of 
(!’) Act-CcH I Amlinfabr . . 

Nitrogen, ,\]>)/aratus for oMdiHing- (?) Brliiiler 

Apparatus lor prodiieing puie (!') Lhidi 

brusli 

-a.sHnnilatiiig haeliM-in , xVnaCrobie, JlaHcltiotr 

njifl Ihcdemann . 

Assiirnlatioii of elementary by aroiohai'tnr or 

radiobat'tc) StoUlasa . . 

<‘(Mnbustlon 'I’tieorv of - — Cuye . 

Fleet ro ehemiejil problem of the fixation of Diiye 

,,, ^ (Errata) 

Fleetrolv (le oxuUitlOM of - (?) Helblg 

Oxidation of FibcIiit and Brnehniei 

Oxidation of to nitric acid and nltratcH (?) 

t'ldnhi 81J, 

and o\.\gen Mixtuiih of Ininid Stock and 

Nl'llscil ... 

I’rejuinng ,ind drstributisig oTganiami which l)x atmos- 

(ihcrie - — . (Jb Farfi-'l’linmae 

Properties of Ii(|ind Ihdmann 

Utiilsjition ol atniosiihene — --- Witt 27,79 

Nitrogen compound, s , Klectroehcmlcnl iirodiiction of 

(J'l \\ood ... 

coinpoiindH ; Manufacture of - - - 

O’) < arlHou , . K5B, llOHr 

(I*) (hjw and WcstmghouHc go 

comjiounds . .Muinilacturc of from aii. (?) Siumcua 

nnd Halske A -(1 . . 480 

componndH , Mnnnlactur(> of - from earbuleV. 

(?) OcH f Stickstotldlingcr 34 

Oxuiep of •ind the chamber (irneess Lunge und 

C33 

oxides . 1 rodiieing - - m explosion engines 

(?) llaUHser 1(145. lOQ.Br 

■oxygen eoinj/ounds , Klcetneiil produ<’t!on of . 

(?) WcHtdriits Tlioimis-phosfdiatw ( flu .... 543r 

•ox.vgen eompounds , Oxidation of nmmonia to . 

'^ehinidt ;ind Hoclo r . , 475 

peroxide; Actum of on .nminoniu and ammonium 

salta. Besson and RoBsett 314 

Iirroxlde ■ Obtaining from internal combustion 

motora. (?) lliiunHer 1045 


817 


of low freezing-point 

Mniiiifftoturc of • 

(?) CeutralBfelle 

Riichungen 

(?) Eastcni Dynamite Co ] ] 

(?) Nathan and otiien* , 

(?) Reese, and Kfistern Dynaiuito Co 

(?) Reuse 

Supposed Instability of in prestmoe of acid. iUroux 

ii-o’-Nifromctlioxyanthrurjulnone : Preparation of , 

(?) .Meister, Lucius und Brllnlng^ 

Nitrophenols ; Constitution and colour of - — Von 

t? orgevies 630 

Nitrophcnolsulphonic acids (Inehin and Knecht 687, 921 

Nitiopriissldes , Action of sulphides on . Vlrglli 828 

Formation of er.vstallised , Ilofnmiin and Amoldi 806 

/i-Nilroso-p-acetamlnodiphenylamine and itssulphonic acids ; 

Prqjtuotionof . (?) Caasella und Co H7r 

Nltrosulphorlr aeld . Production of concentrated nitric and 

snlpiiuric aeidii from (?) Norake Akt. i. 

Blektrokeinisk Did 

Nltrotolucnc Ditection and determination of In 

nitrobenzene Kaikow and Ccrkewitsch 

Nitrous acid ; Determination of — 

Meisenheimrr and Helm 

Raschig 

Oxidation of by li.vdrogen peroxide. Busch .... 

Removal of from coneentrated sulphuric and nitrlo 

arid Silherrad uml Smart 

Titration of with alkaline permanganate 

Nitrous gnses . Produidlou of mtne acid from . 

oxide , Detection of in chamtier gases. 

nnd Hcvmnnn 

'* Norglno.” See .Ammonium tangate. 

Norway , (h llulose and paper industry of 441, bbq 

f'nstoniH tariff of — - 44 

Mining tnduHtry — — 481 

pine . Pitch nnd terpenes of the -, Frankfort^r .... HOT 

Wood-pulp production of 87 

Novoeaine. Lcmairc , . . . M 1066 

Nutgall extract ; fF.H Customs iloelsioti on 826 


Obituary notices ‘ 

W. H Chandler 1208 

K. H. Miller 1208 

Thos. Royle 682 

I’rof H. Sprengel 166 

Dr W. 8. Squire 623 

Sir Chus. Tennant, ]lnrt 679 

(F.noeyanin. colouring matter of red wine. Carl-Mantraud . . 1167 

Oil; Apparatus for heat ing . (?) Perez y Oarela 324 

Aiiparatns for separating from wattT. (?) Blbo- 

llni and linuifno 702 

-burning eqiiipTnent : Simple Do Kalb 114 

-cake ; Apparatus for cmiling and drying , (?) 

kTcnch 81 

-cuke ; Milk substitute from . (?) Joslng 281 

-cake , Poisonous action of nrnchis . Kruger .... 1062 

■cake trade of Marseilles 273 

I'istlmat.lon of In boiler feed water. (?) Martin . . 7 

Extraction of (?) Ridgi)! 646 

Extraction of from oil-bearing material. (?) 

Mavwnld and Fallows 80 

-gas See under Oas, 

in wabT ; Apparatus for determining . (?) Morlson 862 

Oilcloth substitute. (?) Melville 857f 

See also Linoleum 

Ollmg vegetable 11 brcB . Process for (?) Korndurfer. . 807 

Oils ; Essential : 

Ro irc-Berlxand 907 

AVallaeh • 2H1. 656, 557, 657, 712.1171 

Aniseed oil ; Extraction of . Ebirrhardl 281 

Jtaokkomia rilnodosa : Oil of Umnny aiid Bennett 667 

Cade oil ; Characters and teats for -- — . ?6pln 961 

Cade oil ; l*repuration and properties of , PGpln . . 778 

Cardamlne oil. Feist 496 
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Proy'f'rties of ’‘liplit;' and ••m4vy” ~ — 


UUb : T0*i»(>i)t,ial- -cont 

( nrlirir* thistlt' ; I'IsmMitial oil from . SemmleT 

< 'mnHmun rhlpH Oil of — ■ 

f'ltmaTnon oil 

("Inmimon oil 
Cllronellaoil 

Cntronolla oil from ('('.vion Hace . . ! ! * ! 

Oitroni'llaoil ill fVylon 

Clary oil. Rouic llcrtrand ...!!!!! 

Conifer 01 I 9 . llanRon and Bahcork . 

Copafba oil , .African Kline and I'Vnwick 

Kfit^rs iirtiilcial, ns adiilteranfB for — Hcnnotf . . 
bonnntlon and disfrlbiilion of — - m a perennial plant 

Ifoure-llertrand 

Calleian fennel . 

IIopB ; Kthcreal oiIb from the hlooniH of — ' (P) 

Natliun ^ (jO^ 

HyOHOvainuH nil ; Preparation of infused • 

Kiintz 

Hast hie , ^ 

JnHuerice of distillinp seiuson and livbrtdafion on tlio 
cornpoBltion of pome — lUrcKenstock 

Jurtipants plia'nin^i , CPI ot 

Itnilio 

I ’lnney and liennclt ... 

Laurm mohUiH leaveg ; Oil of ~ 

i^ernon oil . Diderminalion of (‘lira] in Chace * 

CemonKniHs oil m Cej Ion 

LenionpraPH ollfroCii Ceylon Supe . . , 1 
lilnalot' Oil ... 

Mustard oil ; ncti'rmination of ullyl l9othi^)c^ auate in 

Myrrh ; Oil of — • — . 

Onrfer 

lA'wlnsohn 

0<;ofriT uii(mhftrei)8i8. Oil from— Hclinm’lf.nnd AVcilmirer 

Oriparmin oil ; Maimfaet.iireof — ~ 

Otto of rose * ‘ ‘ 

Parry .... ......... 

Otto of roue ; Ah’oliol in Siininons 

Oito of rosea ; lUilKiirian e.xport of 

PnrHlev fruits , Eppentml nil of . . . 

Peppermint oil ; Pnssian — . Sehindolnieiser 

Peru balsam , Oil of If ,s. ('nstoins dceision . 

Piuux vmntona Mifl , P.sseutial oil from tin* buds of 
. Bcdloiu 

PiUoitpcivm updulntum ; Oil from fruit of H— r(‘)\ver 

and Tulin 

PnrifyiiiK ethereal - — ohtnIneiV hv diptiilitm'rea'inous 
subBtiinees (P) Horpo .... 

HoBt'inarv oil Parry and Itenmdt 

line , EHsential oil of Alperiun ■ . Ctirette 

SandflhuHid oil. lllannfnolure of suntalol esterp from 

. (P> Jiaefte and Knoll 

Havin ; Oil of false Tiinney and liennetl . . , 

iSinlian Pmnev and Hennett . 

Siellinn and ('alabilan * ‘ [ 

U H oeiisUH of ji 

Verhena oil. Poiire-Bertranii ... 

Wood oils ; Phllippim' -- Clovi'r. 

Worm\\^>^ oil lUni e.p.erlrandc , . 

Wormwood plaid. , Pormution and distrihutlon of oil 

in Hmire-Pertrarid 

Wormwood ])lnnt ; Terjienie coint'ounds in the 

Roure* Bertrand 

Oils, fatty ; Aelmn of ozone on (P) Mohnan and 

Soneini 

Arachlp oil from Southeni HliodcBia 

ArbuJwi iinrdo oil. Sam 

BloaeliiuK . (P) Mi'tz ntid ciarksoii* * . 

Castor oil; (^aiiea»ian Liehreieh 

Castor oil prndiiet ; Maniifaeture, of — ' ‘(P) Oel- 

yerke Stern-HonnehoTii ‘’Y'j 

Castor oil from Koiitherri Rho/Jesia , , 

Charaotorist ien of certain foreign Hchr e der 

Coooanut oil Jb'ijst 

Coeoatmt oil : AleoholyHis 01 Tlalier and Yous- 

soiiflan 

Coeoannt oil in butter , Beteetiori of jVobji^ 

Coeoaniit oil in butter; Detection of by * the 

Polenske nietliod. Pid. al and Ibiirisou . . ’ 

Coeoanut oil in butter fat, Deterimnatiou of 

Ilarris 

Coeoannt oil ; Keepintf qualities and cauatjs of rancidity 

of Walker 

Cod liver oil ; Ainenean Tolinali !!!!!!!!.!., 

Cod liver oil , Kxainluafjon 01 - ' Tlionison mid 

'bmlop 

Cfxl livei oil. Production 01 "in Kinmaiken 

(od Uver a; Reparation ol the l’att\ ends of ’ 

Bal 

Ciittonaeed oil tradi of Maria'dli b . . . . . . ." 

Eleetrical hvdrolvsla of , (p) Simpson . . ! 

(‘mulsionR : Vlseld or fluid — (n KbHters 707. 

Examination of — , Tliomnon and Dunlop 
I xtroetlon of — . (P) Gesner and Brandly . si. 
Hsli ollB ; CompoHition oC^certaln — . Kokin 
Kisf) oil ; ffiliminatmu the odour of (pj ])i'> 

Heinptlnne * no 

Fish odft ; Bxaminttifm of . Thomson and Dunlop 

Fish oil IndUBtry of Japan 

Dummy rrtaterlal ; Produetlon of - — from oils. (P) 

Hoccft, Tassy et de Roux 

HoMenlnR and sohdlfylnff , (P) KroiisVein 

Ui-rting oil ; Japaneva — — . Sane 


2«1 

so 

5 r»t) 

80 
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‘2H1 

052 

007 

051 

4 i>r> 

1171 
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1110 
405 
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776 
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88 
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10.55 

SO*' 

ISH 

1050 

10,5.1 

270 

800. 

12K 

081 

1220 

1055 

870 

1150 

081 

.082 

272 

014 

1158 

27.0 

SUl 

Sf.7r 

007 

8 ;i 0 r 

035 

H57r 

272 

500 

604 

867r 

086 


Oils, fatly — tfoaf 

Heffim; oil . Oecurrunee of clupanodonJc acid in . 

TsujimotiJ 

'* Inoy ” kernels ; Oil of ^ 

Leather presorvinec : 

(P) Hehowalter 130 

(P) VulW-e 

Linseed oil and cake; Properto's of with Boiveiits 

Mltuvewski 

Linseed t»il . Examination of — : 

d'honiH and Eendler 

'I’homson nod Dunlop . " ! 

Linseed od , Oxidation of — ~ Habln " 

Limseiid oil . I’urjlieatmn of — — for varnislu^s. (P) 

Ni('i/emaun 

LnbrieatiTm- ml , Oihnirless IP) Haenfleln arid 

Komfeld . 

Maize nil exports from the United States 
Muinhof 'dit.tom Od of seeds of - — Femil(‘r 

and Kiilm ... 

Marine amnijil oih . 'Pieatment of (P) i’otokiwsky 

Marine 01 D . Method for e'siunlniiiK' Procter 

and B(‘nne1l 

Atneuiui oil . Examination of — * Mnreeuw . i i 

Olive oil . AiiparatiH for vvasliin« by deeaiitalion, 

(P) Co(, 

<du- oil . E.vamination of Thomson and Dunlop 

Olive 0(1 exports from South Italy .... 

(Hive .111 Extraction of (p) i»el Prado v' Llstma 

(Hive oil, .lava Wedemeyer 

OIK'- oil; IIS Cnstoms ib'clsion on - 

Owiila od. Wederneyei 

()M>ni iminberR of Fenuroli , 

Purvim/ biicklliorn (IthaimiHs cidhnrticn) ; Oil from sianls 

of berries of - -- Krassowskl 

J'uDlleatioii of (P) FrcHeniiis .... 

.sardlm- oil. New unsaturated laity acid In Japanese 

'rRutiinoto . . 

Itom seeds ami fruit. Rieoxervof — TariquerVl 

S(*snm(' oil, Colour leaclions of Soltsien 

'I reatnient of - (IM K.rasehler-Knrtz , ,, 

'I'urKev red oils. Aiiahsis ot , llerlatr 

Vegetable oils. Helnn loiir of towards polarised 

lltfht ItakuHiu , ... . 

Vdzotuble oils. Extraction ol --- (P) Del Prado y 

l.i.Hboa .... . ... 

W'dnuf od , Deteitioii of loreiyn oils in - Halavoiiie 

Whale ml , oeenrrence of elupanodonte acid m 

'I’RUjimoto . , 

Oils, li\ dro( arfam • 

Beiizim* tor deerensin.y Seleotioii ot Trot man 

Ihnzme . Insfriinieiit for testimf (P) Itolh., 

Crude ml . '* Craekim: yiis " from Baku - Enqh^r 

and Rosik'i . ... 

Cylinder mis , Teatim.' apparatUB lor-“ — (P) Tava'rt 

de IforniH ... 

Deb-nnmation of — . in parallln scale NeustadVl,’ 

Dit-lillinti of) the from oil eoali-d lines (lb Kirby 

Oasmi.vker for lienv\ — . (P) Eveno 

(hiH inakinr oils, Composition ami valuation of . 

UosB and Lnitiii'r 

Ons luodiie.T lor heavy - (P) Briest . . . " 

Luhrie.atlim oils . Constants of niini'nil KisslliiK 

MiniTuI oil soaps , Mnnnlnetnre of - ( p) Kormtdrfer 

Mineral ods , Appiiratus lor testinj? — (P) Hoth 

Miiieijil mla . Cholisterol eonti-nt of Kiikusin 

Mineral oils; Fmnlsil'viruf (P) KoiiidOrfer .. 

.Mineinl oils: Mannfaetiire of candles, . from . 

(lb Kuess 

Mineral oils . Manufaetiire of emulsions of heavy , 

(lb Van der Ploeit 423, 

Mineral oils. Production nt ml-fret‘, waxdiKe parnfflns 

from - (P) Maedarvi^y and Stranskv 

Mineral oils . |{eflnine • 

(lb Aleohnl Symiieati Ltd 87ttr, 

(P) Mnenlpine and others ’ 

Miu'-ral oils Holldifvlii)? and making solid ao.ap froiii 

— — ' (P) Kiiess 

Mineral oils lormiim st aide emulsions. (P) .Iniurinifer 

Mmernl oils •, Working up (P) Landslierff. , , 

Naplilhu ; Apparatus for separating from oil 

or otlu'r liquids (P) Pidson 

Naplitha; Oxidation and distillation of ' (P) 

.Soe Artoii dcH Coinhnstihles Industriels 

Oll-burmiiK equipment : Simple — -■ De Kalb ...!!! 

RetlnniK and purifyiny (P) Day 

Tar mis; Dimethyl sulphati' for dctermmmg — . 

Val(*nta 

Tar oils ; Emulsions of-- — (IM Spidteholz 

Tar oils for ImpretmalJim'. (tr ; Worldnu up heavy 

(P) Nftrdliuin’r 

Tiir oils . l^reparatKjii of dermatolotncally active coal- 
• — whieh do not darken, (lb Kn(>]l und Co . 

,SVe idm Pelroleurn 

Oily riiattc-r , Recovery of from si!wa(?e sludwe. (P) 

t5lty of Bradford, Cartleld and (Jrossmann . . 

Olutriients. (P) Kessler 

Oleic aeid , ('onstltuMon of Moliuari and .Honeinl.. 

MoUnnrl and Bonelul’s papier on the constitution of 

Harries 

Ozouides of . Harries and Thleniu 

ozondies ; Decomposition products of . Harries 

and Tttrk 


P.MJE 


819 

1159 

59Hr 

83 

818 

H92 

937 
678 

224 

938 
1100 

.323 
64 4 r 

70S 

433 

480 

937 

038 

89 3 
.500 
803 

1159 

81.8 

273r 

818 

701 

090 
210 

1000 

272 

03K 

490 

819 

1202 

230 

077 

423 

139 

843 

100 

010 

520 

077 

8.50 

2.5Sr 

1085 

850 

1141 

687r 

423 

021r 

684 

nil 

1030 

634 

707 

08 Or 
114 
1035 

300 
74 Hr 

1030 

440 


80 

893r 

1055 

1158 

1055 


1158 



INDiat OP 8UBJBOTS. 
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a23 
27 •{ 


Q38 


Oleic aoid 

8Prle« ; N«‘w Holds of th« — I’oiisdo 

II H. C'uHtoms decision on •• !",!!!! 

Olclrio; Extraction of — ~ from fatty adds, (P) liiUH 

and (i’arnna 70^^ 

Olive leaves Cniuoneri HfiO 

marc; Extraction of with carbon blaulidiide ur 

tetraohlorldo JUrKcnsen 

oil. Sftg Oils, fatty. 

Ontario; (’opper deponit in - ^99 

tipen-licarfh proccsB under Htcel. 

Orange; Formation and dietrlbulion of teri>cnic cumiKninds 

in tlie Ohnrabot and Jialouc ;jpo 

Ore briqiictt+'s ; Manufacture ol 

(D Noll and Trainer 917 

(I*) Hehiiltc-.StelnberiJr 10r>lr 

conecntrutinu machines, (i*) Wynne . , . 12flr 

concentration 

(I*) rhapman Ij/io 

(!•) Schwarz Ore Treating Co .."H. 78.’ 78^ 78. 78 78 

(P) Sulinan li^tr 

(P) Suliuan and others .. 184r, :i78r. 860. ioiur, l]fi4r 

(P) WlndhauHcn . ' 999,. 

concentrators. Centrifugal . (P) Adams... . Jir>2 

ciushing, Separating and eoma-ntratlng dciiasitn or tail- 

mgs from . (P) HutcInngH 431 

crushing, Washing and concentrating inct.alhferuus 

deposits from . (P) iliitoliings ;WH 

dust , Sinteimg eomminuted (P) Davison, and 


(P) Sienrln 

(P) Edwards.... 
(P) lUitterlleld. . 


10.60r 
10.60r 
7<M 
64 2r 
1 1 
HI a 
1051 
4:i2r 


1162 
1162. 1152, 1152 
10.60r 

32:$ 

223r 
38] 
322r 


323 

184 


Aincrieun Sintering Co 

flotatiiiii , PhsriicHof - -. Swinhui IK* and iludurl 

loaati*!* (P) Uoileau and Sherwood 

roasting furnace 

(P) Edwin ds 

(P) Maddcin 

{!') Elder ; 

(P) Sanflllppo ... 
roasimg funmee , llotary 
roasting furnace , Tilling 
roasliug mid oxid sing apimratus 
separator (P) Moore 
separators , Centntugal — - . 

(P) Adams . 

(P) Peek ... 

BCiiarator and elashifler (!’) Sw.\ ny and J’Jiieknctt . 

separator, El ctio-magnetie (p) Wurmhach 

separator , Magnetic — 

Ip) (iiOndal 

(P) Imperial Ore Separator Co 

(]*) Masi-hineiiiiau Anstult Humboldt ..... h’o 

separator. Wet maguetle . (P) (idling and .lainle- 

son . . , , . 

washing und sejiaratlng machine . Centrifugal - 
(P) Faniis and Davies 

Ores, Agglomerating fine — , (P) Haehmuu. and Northern 

iron Co 

Agglomerating fruahle or pulverulent . (p) (Jold- 

sehmlil r,4., 

Apitaratus lor concentrating (I») Conihr’es . ] . ’ ! ! 542 

Apparatus lor dissolving and separating values from . 

(P) Eider 09 

A piiaratuK for treating . 

(P) Hcndrv.v 4;nr 

(P) Comas , . ' * 184 

(P) Sodcrllng ’ ...... 942 

Applying heat for treating — (P) .laekson ] 120 

Enllmg pulverulr nt or dustv . (P) Ooldsehmid. . . 5»2r 

Eriquetting frialde — — (p) Ecinki* lioir 

Coneentrutmg low grade (P) De Coppet 270 642 

Converting and smelting (1*) Day 269 

(pudding aiiparatiis for . (P) Rankin 989 

Dihlntegratmg, screening, and wasliing machine for — 

(P) Storey 1162r. 11.54 

Dry eoneentration of 

(P) Muicials Sejiaration, Ltd 1052 

(P) PTilton and others llOOr 

Eeoiiomienl Ireatnient of sulplilde . .lackes 590 

Eleetne smelting of 

(P) .Anderson 272 

Brown und Oesterle f»45 

Electrolysis of . (p) Ashcroft 1226 

FJeetrulytie extraction of metals from . (P) Gonis 

, '“‘ft 29, 29r, 30 

Extraction of metals from - — . (P) Gutensohn 319 

Fllt-ers for slimy — — ^ (P) Eidgway 989 

Furnaces lor roosting, desuliihiirising, or drying -. 

(!*) ].eggo .*.126. .69lr, 691 

rurnacc for treating - ~ . (P) Dueco 890, 990 

Eurnaee for treating pulverulent , (P) jU)heaoD 

and Eottingtou 405, 876r 

containing gold, sliver. Ac ; Treatment of pvntle — . 

(P) Blaekmore Bud Howard 988. U02r 

Heating . (P) Dennis llol, iioi, 1102r 

Meehanloa! preparation of powdered O') Wjnd- 

hauBcn 27 

Molting primary batlw for dissolving , (p’)’Bak* 

galey and Allen 041 

Nodulising , (P) i>el)wikond Goldscbmid 042r 

non'metalliferons ; lYeatment of . (P) Morgan 

Eruclble Co , and MKlourt 015 

Pr«llinliiary treatment of refraotory (P) Atklnton 481 


l>A(il5 


(P) Pohh^ 


381, 890r. 

Vondrftcek 


bv vacuum flot«tion 
(P) Sounders, and 


. . 221 

7ft, 481 
704 
llOlr 
120 
1048 
1040 
llRi 


(P) Kemp 


25 

B20 


... 9»4 

260. 988r 
... 1101 
... 603 

.. 184r 
Ip ... 270. 816r 
, (P) Eiveroll... 642 

by fusion with aulphules, (P) 
221. H5lr. 1049r 

... 269 

... 878 

... 641r 
... 861 
042 
... 481 

. . 26r 

J84r, 991 
... 1157 
126 


(P) Eollason. 


Ores- -can/. 

Recovering values from sulphide — - 

Reduction of 

(P) Brown 

(Pi Koeliler .: 

(P) Townsend and Sperry . . . 

Roasting (P) Haas . . .*. ... 

Eoastlug sulphide to siUplmtes. 

Screen for washing — — ip) Marty 

Separation ot . (p) Grocsbeek 

Separation of ronstiluents of ~ 

(P) Klinnre 

Separation of meials from 

S. 0. S. .Svnd 

Smelting ; 

(P) Buggnley and others 

(P) Day 

(P) Mason and Hoovi'r . . 

(P) Potler 

(P) Savelsherg 

Smelting in blast fiirnacel 

Smelting proees*. und furnace for -- 
SulphutiHutloii of — 

Enke 

Treatment of : 

(Pi Arnold and .Selna . 

(P) Baker and BurveD 
f )•) Baker and HeariM* 

( P) ( ‘Tune ... 

(P) llandv 

(P) Jlen.lr>,x 

(P) Nicholas ... . 

(P) Sax’elsberg 

( P) Snyib*r 

Treatment of auriferous . 

Tieafmewt of complex sulphii'b* (p) Eumbold 

and Patebiii lOf)lf 

Treatnieut of In electric mdurtion furnace. (P) 

< t, 540 

tIwI*"’"! ..”7 (V) Bckker’ ! ! ! ! i ! 1167 

JKntrnenf of Unely gniniilated or pulverised (p) 

Fellm'i und 7ieg|i*r ygO;. 

reatmeiit of nickel - -- ip) Maelvor and Frtidd, 641 

reutment of precious mefal — . (P) Atwater 481 

iri'atincntof preparatory to smeJlIng (?) Huber' 

!'*•“ • ... uug 

Treating refr.actorv mi'tal-beanng — ‘ 

i'rcntment of stiliibide ; 

(P) Baker and Smith 

(Pi Brown 

(P) Kingsley !...* 

(P) MaeKav and Beckwitli . . . 

In'iitinent of uraniuni and tungsten 

and ol hers . . 

Btilising volatile portions of sulphide 

Baggnlov atK^)thers 

See aho Aluminium, Anti’mony. ’iVc. ’ 

under Minerals 

Organic comixumds ; Mantlrueturc 
(P) hang 

eoimmuuds , Eedneirig , ( i>) ’ Ka|)lT ’ ’ ' 

compounds containing sulphur ; ManufacBiVe of 

(Pj Knlle und Co 

HiihstanecH ; Transforinatlon of —— liv ’ ’part lal' cbm- 

oust Ion (p) Walter 

sulwtmir es . Treating in presence of vanadium 

enmpoiinds (J*) Melster. hueius und BrUnlng. . . . 
Kubstunees , Oxidation of — — by partial combustion. 

(I ) W alter .. 

substHTiees ; Preserving (p)’ Krause a'nd“l.enk ! ! 

Organisms which fix atrno.spherie nitrogen ; Prcparatlou of 

— (P) Enrii-Tliomus 

Drgano-tnaguesium compounds ; Preparing and oxidising 

(P) Seherlng " 392, 1173 

Orgono-sols and -g< Is of sodium chloride and bromide Paal 

and KUhn 39^3 

Drigumini oil. NVe um/cr tills, essential 

Ornamental effects : Producing ou woven fabrica. 

(I i Tootal Broadhurst hee Co , and Brookes 84.5 

Osazones of u-diketones and reducing sugars, l^sndrieu 328 

Osiniuin ; Determination of Orlow 779 

Osmosis ; Gaseous through a colloidal membrane. 

Ainftr 447 

and osmotic pressure ; Nature of' 1-^’, ’ ‘Kahltiniierg.' .* ] 440 

Ossein ; lT(*pRratloiis of (P) Holbronher and VftlMe. 1227 

Otto of rose See utuler Oils, essential. 

Ownitt oil. See under (Jils, fatty 

Oxalates ; Decomposition of alkaline earth by aolntions 

of alkali KUlphatrs Canton! 888 

Manufacture of . (?) Foldkamp 283r. 405? 

Oxalic ncid . Rlectrolvtie reduction of to glyoxyllo 

.. KlTizIbermir und Co 392 

Manufaeture of - — . (p) Feidkatnp 288r, 496r 

Oxazino dyestuffs . Manufaelure of blue mordant — — . 

(P) Meister, Lucius und BrUnlng ’ 471 

Manufacture of leuco-dcrivatlves of . (p) iiuVaiid 

Huguenln et t:ie ’ 

Man^ucture of yellow and green . (p) niiiiind 

Hugueniu c£ Cie ; 1 ui«au, 

Katore of Hantzscb i ! i i ! i ! i 178 


(P) James... 1101 

1163 

889r 

889 

noo 


(P) Haynes 
us fuel, (P) 


120 

041 


by ouldation. 


B9r 

811 

766f 


048f 


498 

774 


436 
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Oxidation ; Dyoint? Ijrown by , (P) Badlsehc Anilin 

und Soda Kalink 120 

Manufacture of orjjftnu- compoundB by . (?) i.ang 80r 

of 0 , W-, and 7>-(omi>onnda ; Relative rut('« of . 

Bradshaw ; 391 

Oxide, ; Kxtrai'tion of sulphur and eyanoRcn com- 
pounds from — — . (?) R^clfoieul 5«:f. 8S4r, 986 

RevivifyinB from gas purifiers. (?) Browne . . 421 

Oxides : Action of hydrogen Rulidiide on . (biutier . 1160 

Basic aaltB of bivalent inetiil . Strdniholin . . 470 

Behaviour of metallic at high teiuperatureB 

Doeltz and Oraunmnn 1218 

Conductivity of Konigaberger and Reiehenheim 110:t 

Manufaelure of alkali metal . (?) Badisehe 

AniJm und Soda I'abr 84 7r 

Manufacture of metallie (?) (teuton .* 310 

I’roduellon of (?) Flnk-Huguenot 204r 

Solubility of rnetallie In glazes Jtnmsden . . 266 

Bsc of metallic n« oxidising catalysta. Sabatier 

and Mailhe 717 

Oxidising catalysts ; Use of metallic oxides as Sabutler 

and Maillie 717 

fabrics ; Process of (?) Cleff. and Susiiiiebanna 

Silk Mills 262 

substances ; Beti rmlnntlon of by hydrazine 

Hiilpbate Medri ‘ Oil 

Oxj -acids of eldoiine Mtinulaeliire of Halls of — - (?) 

UlbbH, and National Jdeetrolytie (’o . . .. «47 

Oxygen ; Action of — nn aliiihatte animeH In presenet' of 

copper. Traube and Sofidnewald 2(i3 

Action of on ?ara rubber Herbst 221 

Apparatus for generating . (?) Ro<-Hs!er*Hnsa- 

laebor Cbem. Co inj.^, 

brif|iicttes . Manufacture of . (?) .Tailbert *. 8H!->." I09(5r 

Com))Ositi<)n disengaging -- — on eontuet with a iKiuid 

(P) boessler-HiissIaeliei Cbem Co 104.‘i 

ComiawiiionH for generating (P) Brindley . 121Mf 

eontaining hydrogen , Influenee of m lietermining 

ealnntle values (triicfe 876 

(’oTiversion of into ozone at high tc'mperntures 

l'’lHcher and Braehrner 311 

Determination of in <’upper Arehbiitt 42 

Oeiierution of (P) Von Koregger IHdr 


and nitrogen ; Mixtures of liquid Stock and 

Nielsen 1095 

Preparation of from oxygenated salts (1*) 

Jaubert ... . ... IHO, K84r. 885. |146r 

Producing for Internal eombnstion engiiK-s (?) 


Production of from uir (?) Mewes ... 478 

Production of from Injutdalr. (?) Mewes . .. 180 

Test for Christ onmnos 1068 

Oxy haemoglobin ; Preparation of a soliitliJn of — 

(?) Hendrikszoon 197 

(?)^.lanBen ^ 233 r 

Oxyhalogen acid salts ; Mannfaeture of . (?) Deuts 


Oxyhydrogim mixtures , Tntivn’nce of radium on — •. 

JoriBsen and Ringer 090 

Oxyliquit, a liquid air explosive Sieder 778 

Oxyquinoline. See Hydroxyqiiinoline. 

Ozone ; Apparatus for generating : 

(?) Hams 891 

(?) Nat, Ozone Co , and Rico 79 

(’onvorsion of oxygon Into at liigh temperatures'. 

Fischer and Braehrner 314 

Detection of by tetramcthyl-di-p-diammodipheuVr- 

methane Fischer and Marx 829 

riravimetnc determination of , FenaroU . 1169 

Iniluence of pressure and character of diBcliarge. on the 


Physiological action of . Sigmund ^ " 277 

Preservation ofifoods by . (?) Wessels de Frisc 3 B 2 

Prmluction of : 

(?) Applegarth and Quoin 092 

(?) Cie. Franq. do POzone 700 


ProduetJon of by eiectrolysis 'of ' alkali ‘fluond(;8' 

Prideaux I85 

Thermic formation of in moving gases Fischer 

and Marx 808 

?ge of in quantitative aiialysls. JannaBch 'anti 

riottscbulk 715 

Ozonised air or oxygen ; Producing highly . (?) 

D6ehaux and Mallmann 935;. 

OKonisera (?) Wood-Smith 27 

Klcetncal — (?) Sahlstrdm ! ! . . . 700 r 

with dieleotrlc. (?) WesselB dc I-Tise ' ii 03 

with electric diaoiiarges (?) Wea^ls de J'rise . ’ 79 


Ozonising afiparatus : 

(h Calfie 432 

(?) Ozouolr, Ltd 433f, goir 

(?) Ozonair, Ltd., and Joseph 693 

(?) Weasels de 543 




p 
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Packing mat<’nnl for hydrochloric acid and gas treating 

tuwers. (?) Hiirlbutt 758 

matcnnls , Hygroscopic (?) Braun 419 

backings . (’ompomtion for protecting from lubricating 

oils (?) Van Westrum 362 

I’addlng ; IToduelion of Hhaded effeets on fabrics by 

(?) Mtasler. laicuis und Brilnlng 202 

Paint : 

(?) Dreyfus 4:i4r 

(?) I'otter .134, 939r. 939 

Anticorrosive (?) Milbimi 93H 

Antifoiiling (?) Ihinnett and uthers 12.5, 383. 703r 

AntlHcptie ]»reservntive (P) Hciiobert 383r 

Black oxide of iron for (!•) Wiilftlng . 1226 

Liquid eeineiitmg (P) .Standard Paint Co..,. 939 

Luminous (J’) l)eHi»a\ 1161 

Manulaetnre td — 

(!•) Colignon llOlr 

(B) Jtueb 273r. 1057 

iiiuteriul (?) Lance ami d(' .loaunis 486 , ] loor 

Non-corrosive and antiseptic' . (?) Dunnett.. 32.5. 703r 

ITeviaration ol subinanue - (?) Dubois. .. 325 

Preparation of white (P) Van der .Schuijt and 

others 273r 

Production ol in the I nited Slates 894 

Uegnbilions for niiinnfaeture of in winch dry 

lead euritonfife 01 red lend !>* used (Hoini' (llhee) 702 
remover. .Non-inHanwiinble - - (P) Lllis, ;inil 

Chadeloid Clieninal Co . ... 4.14. Htur 

Kendering non-inllainmable by carbon telra- 

ehlornle (Jb roiirnier 81 

with resin base (I*) Iblllner Pfaniiei zii Thai . . .32 


• nil nuclei .r.; 

C S Census ol . , , . .... 768 

xeliK'le; .ManidaeDire of a -- (P) .Nordileuts 

Wollkilinineiei n h iiinnigariiHpiimerei 486 

Zine-white oil (P) llentzsclu'l nnd I'o . . 1056 

iiIko C' lourKnai/ J’lgminlh 

Paintings. Producing' fast to washing on liihrn a (P) 

llolteiirotl) . .... 31.3 

PalaQumin titnibt Principles of giillapereha of - -- - 

Jiingfloiseh and Lcioiix ... 646 

Palladium, Colloid.i! natuit' of solution of ohtaiiied 

by ine.ans ol carbon nioiio\ide Donan , . . . 283 

-eojiper ullo>s Bm’r . . 11.50 

Di'tenninntion td (blow , ... . 779 

Delerniination of bv eleetrie eondiietlMt v meiisiin'- 

ments Donau . 2 k.) 

Klectrie redstani’o id - — - Klscher OO.f 

Palm; Paper jtiilp from the dwarf --- (P) JCeliegut 388 

Paper : Apiiaiatus lor iniitregnatlng - • on the maelilne 

(P) Dobler ^ 441, 864r 

AppnratuB for spraying Iluid mi (P) JlanilzHch 091 

Application of size to . (P) luckett and PaUiT Miu 

imse (P) he Periid and others 1040 

Beating engine lor use In making . (]*) liertriun 

and Milne 37 

Calendering, glazing and removing wlre-markB from 

- - (P) Haydon 232 

('ouimg and drjing (P) Roller .iw.l 

Coaling witii viscose or luixlures thereof with 

idgments (P) LilienfeM ami 'IVdoHko 203 

coloured, Manufacture of . (P)'J'ittel 87 

coloured, Mannfaeture of irregularly — (!') 

Mcjstcr, laieiuB und Brllning 87, 280f 

coloureil on one side; Maiiufaidurc of -- - (P) 

Leykum-Josefstlial A -C. i Papier u. Drin k -Ind 232/- 

Deturmination of huidness of sizing of 

Jvlemm 1()()1 

Kollniann 90.5 

DHtonaimition of rosin size In • - . llehs ! . . ] 839 

drying drum (P) Mlgaot 179 

Crcaac and moisture-prool - — . (p) Welngaertner, 

nnd National Biscuit Co 906 

half-stuff from peat; Mamiiaetnre of (P) kirnor 132; 

half-stuff Irom peat moss, Manuiaeturc of . (p) 

Bercsiord 864 

impervious to oil , Jieudering (I') Pearson...’. 1064 

Impregnating with resins, fatty acids, iVc. (P) 

Brandt 846 

industry of .Norway 444 

industry of Uussia ! ! ! ! 1111 

induBtry of Sweden ,.!! 449 

InnuKatlng properties of dr.v Campbell . ! 936 

machine ; Direct utilisation of the waste water of 

a , i?) TCrfiirt 653;. 

machine and drying cylinders ; Driving the 

Hofuwnn 825 

machinery fP) Barker, and Improved ?aper Machinery 

Co. 88 

making apparatus, (?) Moritz and Moritz 289 

making apparatus ; Henaratlon of impurities from 


making; Bleaching fibres for (?) Jon ve,! ’ 389 

making: Dissolving size for , (?) Knlfilftr 441 , 441 , 441 

making machine : 

(?) Parker 389 r 

(?) Strickland 993 

(?) Tittel 888r, 866r 
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I'AOK 

I’appf — cont, 

mftkmK tnachlnpR ; Apnaratun for Rupplyiup colourlua 

tnatiPT to (P) Tittpl H7, 888f 

makinti niaclimca ; Snioot-'MuK appivratiw for , ({*) 

^lUo! 77f>, 86r)r 

making nmt'TlalB ; XJainboo ami pou^olsia oa ~~ — . 

Kaimllrr 1114 

making nmfPTlals ; JJleaplung . (IM Gagodow,. 441 

making; l‘hilippino llbroB for RU-hnioml Htja 

making, I'tiliHalion of machino “ bai’k-watnra " in 

— , (R) Gfrard 950 

makiUK ; Working np vi'pctablc niatfriah lor . 

(!’) Worsclicn-WpiRSonfalHer BraunkolPeu A.-G .. 494 

Mniiufacturn of — -- : 

(P) AnmMigaud 3«9, 062r 

(1*) JJinn« 49fr 

(P) Morris 10,5 

Manufacture of — ■ ~ lor litliograpliic prmf^. (P) 

Nnyeti 441 

manufacture, Peat half-stuff for (J*) Klraer.. 38H 

manufai'ture , Stuff purifier and scnasn fur — — , (I*) 

JvruHc 2:i2r 

mamitacf lire ; Treatment ol straw, jute. Ac., for — . 

(!’) (tlMj-Tenna 88 

maimfiictnre , 'I’reatmenl of wood fur . (p) 

Per ger huff H7 

marbled on one «ide , Pruduclmn ul — •>- in the pajier 

maelnne (P) I'Van/. 111,5 

muiitureproof ; Rendering — - (P) J'ntsch 

Phulugraj'liic — . Sre under I’hutugraphie pujiei;* 

ITlnfing — (P) Lum'lc;, 

Prodneing hnlliant, transparent coatings on — — (P) 

Kraenier nnd Van I'llsherg 

pulp , Porming and comhimng wehs of — tl') 

Paikcr 

pnlp Jroin guinunaceoiis plants. (IM Kehegiit 

pulji ; Muuutaeture ol . (I*) Des V’aranues ami 

de Vains 105, 404r 

jiiilji . Manniactiirc' of from llax. hemp. Ae (P) 

Soe Anon Fahr Patt'S i\ Painer de Ian et suee 

pulp. .Maiudaeture of from soutliem pine (P) 

Poker 

and pnlpinill ellhients Vogel 

pulp: Pri'paratioii of (P) ('ouper , 

T>nlp . l^ioductloii ot white — (1*1 Gagcdois 

pulp, Production ol from wooil (P) (’raighill 

and othcia , , . 

pulp. Stiaini'ra for (1*) Billon hu5 

l»nlp . Treatment, of (P) Kvans 0.50 

pulp. Use of g^ psinii and idaster of J'aris us loading 

lor -- - (]’) Monin 1004 

nuIpM See ttlxd under Jhilji 

itcjulering durable and impermeable. (!’) Pomort- 

/eft in, 425r 

Rendering — imperrneahle. (P) Uiirvea . 442 

Sizing - — (P) Dobler 441f 

Sizing composition lor line in milking — - (P) Soe 

Anon Mirahet 12:Ur 

sizing , Testing hardness of — — 

Klemm 1001 


1001 


804 


2;h>r 

ays 


9.50 

9.50 


55 ( 1 /* 

2K0f 


404 


• from adansonla fllin* Beadle 


copying, Ac. ; MordanWd 


- (P) 


Kollmann 905 

Swedish " Kraft ’ 
and Sfevenu 
for typewntiii; 

Hawke 900 

W'atiTnuirkmg . (P) 'rrotrnnn OOilr 

Wax substitute for use m making coloured (P) 

WM liter 891 

yarn; Improving - (P) UOIkcii and Donners- 

marck 27r 

I’ara/lin candles . Manufacture 
Staiidanl (111 Uo . ... 

Detoetioii and det, emiMuitum ot 

eerHsln Ulzer and Soinriier 280 

Hcali* ; DeU'rnnnation of oil in . Neustadtl 120 

wax: Aj'paratus fur treating — (P) liendemm .. 12 

wax . Determination of the solidifying iioiiit of , 

I'lscher 801 

W'UX . Mould iuiiKUs whieh deeouiltOses — - Itahn.. 879 

wa.\ , Tranai>arenc.v ot Neustadtl 171 

I’aratflns ; Preparation of wa\-llke — free from oils (P) 

MaoGarvey and Sfraiisky ... . 42;» 

Transparent end milky — Mittler and Idchlenstern 467 

Paraldelij d(« , US, Uustoms division on 283 

Paraxauthnie , Uonverslon of eatfelnc into . Fischer 

nnd A eh 2.32 

Parchment imper , Aelioii of alk.-ilme Holutlons on . 

Bartseh 803 

pnjier , Mwiiufacturc of artllleial — — (P) SaOwen- 

iftdiir 712, 712r. 906r 

Parcira root; Alkaloids of .Se'iultz 1171 

Parting apparatus : Platinum - — .Jarman 501 

Pasteboard: Manufacture of (Pi Kron . .. .37, I32r 

Production of brilliant transparent eusdings on . 

(P) Ivraemer und van Klsberg (bw 864 

Pafiteuriaing apparatus for beer, ic. {P,1 Loaw 439, 439r 

procesA. (V) Wobir 1002 

Postry : Use of carbon tetrachloride for detecting forbidden 

colouring matter m . Plutti and Benlivogoho 1168 

Patent Law reform 1123 


I‘eJinu 


PcIlllMlH , 
Pres 


PAOB 

Pattorna ; Application of powder to . (P) Damhomt 

and others 541 

Pavements. Uotni»09ltion for . (P) Wightman.. 210, 220r 

Mniiufarturo of artificial . (P) PhiHpis' 267 

Paving; Uomposilion for (P) Vetter IBM), 690, 690 

stonea : Manufacture of artificial . (P) Schumacher 123 

Peat, Apparatus for making manure from . (P) Van 

llae/ten 327, 997r 

Apparatus for treating wet— - (P) Ekimberg 918r 

brniueftes : 

tP) Ginrouvet 30H 

(P) Strenge 60 

earl ionising retort ; Vertical —— (P) Sellnow 268 

Uharnng — (P) .MlUler 02lr 

Distillation of — - (P) .Jab-i . . 8411 

Drying awd preparing fur use us fuel or Utter. 

(P) ()'.SiilIivuii-He.are .308 

Kxtrai'tmg moiHture from (P) Simin 420 

fuel, Mauufaeture of — . (I'l Uentral Torfkohlon 

Ges 306r 

Jnilf-stulf, Manufacture of (P) Kirncr .... 132r, 388 

Incroasi' of nitrogen content of — — fur mamiriul pur- 

p.Hcs (P) Bazin 488. 1227 

Kiln for distilling — (P) Zieglei 366 

Maiiutaeture of coke from — - (P) W'hdaiidt, and 

Torl'koks Ges 879 

Mamitaidiiri' i>r miinure troni — 

(P) Gerdes • 649 

(Pi Van llaefteii 599r, 997r 

moss . Muuutaeture ol liilf-slulf for millboard ami 

pap<‘i Irom . (I‘) Beresford 864 

Partly coking — (P) Gherbayerisehe Kokswerke.. 917r 

ITudiiction of fuel from — - liv t he electrie current , (P) 

Bessev 466r 

.Seini-eatbomHulion ul — (P) Gberltayeriselir Kok»' 

werke 10, 0l7r 

Pecun Uevi and Wllmer 384 

H I'turoHut*. the cause of mucilage formation in 

Welssbier.’' SehOuleld 771 

Determination of Julies 600 

lee ul — m seammuiij root Rei|uier 4 4 

> ohiinetrie detiTimnatiun uf - — , .Julies 201 

Pepsin piepaiutioii (IB Act -Gi3i f Amlinfuhr 37r. I9lr 

Pi'plone , .Maiiutaeture of silk f'.hrum (P) Act -Ges 

r \nlllidubr 278r. 279r 

prcii.inilum eontaiiung iron thloe.i anat'C. (P) Baum... 443 

iVpluiics from easejii Skruiiji and Witt 913 

IVulioratcH ; Manufneture of — (P) Deuts, Gold- und 

Silber-Selieide-Ansl • l8Ur 

Pcrehlorafes . J-ileetrolytic inanulacturo of (1>) 

t'ouleni 27 Ir 

I’ereussioii enjis ; Manufacture of safety - - (P) Ochre , 198 

I'erkm eelehratUin . 783. 1207 

ITescntatiuii U) lSIt Win — — In America 967 

JVroxideM . Karth alkali and allied Fnregger and 

Philipp « 29H, (Erratum) 461 

Preparation and punlleatiou of - — . (P* Poulenc 

FrOres 374 

Ihickmg ami storing washing powders eontainmg . 

(P) Kdmgswarter 486r 

Pcroxniised compounds , Manufacture ot ■ — (P) Kirch- 

liofl' mid Neiratii 884 

IhTO-vydase . Action of on alcohohe fermentation 

wit lioiit celts Bach 661 

luflueueuof on the .action of eatalosc Bach 661 

PcroxydiMies as enzymes with speelfle, activities. Badi 649 

Persian berry colour , US. Customs decision on — • 269 

IN rsiau wines Lecomte 946 

Persuljihates ; K.lectrolytlc production of — — , (P) Teich- 

ner ami .Vskenasy 992r 

J'eni ; Mineral industry of - 1100 

Vanadium III Hewett 931 

Petrol; Vaporisation of (P) Soe d’Eclalr, et de 

ChaufI parlesProe.A Guy 1933 

Petruleiim : Apparatus for iiroducing gas from . (1^) 

Green and Micvllle 876 

Bleaching the distillation residues of -. UliaritHch- 

kuw 214 

Boryslaw enide Wiclezyuski 214 

Bromine valm* of ; 

Utz 1140 

Weger 1140 

Cheimeal examination of , Charitschkow 467 

Compound giving greater brillluimy to llluminatiou by 

(P) Mathon 467 

Determination of water In cnide Graefe 10,35 

fllstillatcs and residue , DidorminaWon of pitch content 

of ChariUolikow 1140 

distilling apparatus. (P) Dampfkefl»el-u-GM«met.er.- 

fabr vorm. WilckeuudCo 921 

Dlatillhig wide . (P) Bradford und TreasJ well 172 

Egyptian import duty on ■ — redmied 12 

Eli'minatum of sulphmr from . (P) iJIaokmore. .117, U7 

Extraction of from hlturalnous rock. (P) EridriM 921 

Helds of Trinidad. Craig U40 

llluKilnating bodies and caudlen from (Pj Kuen. 1141 
induBtry of Eoumania - 688 
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Petroleum - cont. 

Induntry of Texan 529 

In New Zealand «5{4 

Of North America Ulcliardnon 87H 

production of C alifornia • 4«7 

? reduction of Canada ‘ . 12 

’roductlon of nood wltliout chemical rcflninjr’ 

Charitaclikow 

production of Roumanla ’ ” 977 

production of Rnsnia in 1906 422 

produetion of the ITnilcd Rtatea . 214 

produrts . TJ S, CuHtoniH declBion on :J09 

Prot^'ctive non-oxIdiHiriK staa for use with — (P) 


rseudocuinene in Roumanian — Ponl ’ 214 

v,' Reagents tor purifying Clinritschkow <12 

Refining — fP) Macalpme and others 584 

rehnniR ; U S (icnsus of — ™ Ill I 

Haponifvlng ami its homolognea (P) I.otlminini'r 

and Trocqnenet 02 

SorleB (’»H en-a In I onisiana Ointea . ..!..!!! Htin 

■Solid for fuel (P) ■Stillesen 169, 972r 

Solldllleation of . (P) Kness 97ar 

Sohdll^ing and makiiiK a solid soap from (P) 

Kui'fis 1141 

spirit and its treatment Polack !..]!!!!!!! 422 

spirit ; Explosions of , and the Marlinl-nuneke 

process Elfe%herper 84.3 

spirit; Instrument for testimj (1^) Roth .. . 2H6 

spirit ; Rendering non-inflamnmhte. (P) Roerner 

and li'lUHB 309 

Pharmaceutical compounds , Manufacture of (P) 


substoncps Influence of ineandeseent gas light on - - 

Schoorl and Van den Rerg ... 2 k2 

Phnneolm lunatvff ; (^yunogenetic eonstituents of 

Kohn'AhrcBt 865 

Piienaetdin ; Adulteration of with p*ehlorneetanihde. 

Mannieh 

Phenol . Eflloaey of as a disinfect ant . Rokorny 605 

Phenol-alcohols , Mnnufacture of condensation prodnets of 

(Pi Eahr Prod, ( him, (irganupie de Eaire H5Tr 

Pheiiullc compounds ; Rendering gelatin msolnhle hv 
ulmosphene oxidation prodiieta of ' . Lumitlre 

and Reyowet?, 704 

Plienolphttialein salts , Constitution <»t , Creen and 

King 740 

Idienols , Ji^mulsions of - — ~. (P) Sjialteholz 748r 

Fixation of utmospherie oxygon by polyhydric - — . 

Fouani ' ' 391 


I’roperties of combined with acids and mixed with 

soap. Schneidir 775 

PhcnosafraniiH's See uxtier Azine djestulls 
Phen\lacetic acid ketone dycstiifls Trthydroxydesoxy- 

beii/oln and its derivatives Noeltmg and Kndleiu 748 


Pheiiylation with copper as catalyser^ (loldberg 55 k 

Phenylhorneol nnd plienylcamphene Ilnller and Rnuer . . 201 

Phcnyldihvdroqumazoline , I’reparation of a hensoyl 

derivative of (P) Knlle und Co 284 

I-Phcnyl-2 :!-diniethvl-4-nmino-5-psra/oloiie . Alkylation of 

(P) Soc Cliini CsliicH dn Rhone 714 

Phenildimethilpyruzolone ; Isunitroso-reaiTUm of 

und its (lurivalivcH Rperling 445 

j)-Phonylcnendinnnne brown on tissues . Production of, 

and resists for Schmid m70 

p-Plienylenediamine ; Dlsnzo (ompounds of with 

lieterocyclic side chains Riilnw and Rnsse 8(»6. 1212 
Injurious elfects of — — - on health Erdmann and 

Vahleii OK 

Phenylglycin ; Manufaeturc of — ~ 

(P) Eippmann 202 

(P) Meister, Ennus und Rrllning 1214 

(P) M'ohl and Rlank 471 

Muniitacliire of and its derivatives from oxnlie 

acid (P) Kinzlherger und Co 292 

Manufacture of Indigo from — — . (P) Recker 022 

salts; Alanufaclurc of (P) Bndisehn Anilin und 

Soda i'ahfik 470y 

Phenylhydrazinr ; Reduction with . Puxeddu 1026 

Phcnylnaplithimldazole . Monufoctnre of aminohydroxyl 

derivatives of (P)Act -Ges f Anilinfabr 215. 0227 

Muunfacturc of aminosnlphonic aclils of — — (P) 

Act -tics. f. Ainlinfahr 750 

ProdnctH;n of amiiiohxdroxysulphonlc adds of 

(P) Act ‘Ges f. Anilinfahr 1142 

PheUylthloglycol-o-carboxyllc acid ; Preparation of . 

(P) Knlle und Co 10.38 

Phillppim llbres for papermaking. Richmond 862 

Phonograph records ; MannfacturH of - — from starch and 
dextrin. (P) Cle (idi dcs I’honugraiilit-s, Cine- 
matographes, et Appareils de Rtecision 227 

Phosphamide and phosphlmlde; Production of- . Hugot 93 

Phosphate in Algeria 942 

export* from Christman Island 436 

Organic limed , (P) Cle. lud. de* Mlnei et Oair- 

ridres de CHerp H0a» 




PAUK 


Phosphates; Dct-ermi nation of phosphoric acid In natural 

by the ** cJtro-mfechanlcal *’ metliod. Quorry 

and Toussaint 912 

of iron and alumina ; Rendering double soluble in 

ammonium citrate, (P) Pllon, Rulfet, Hurand- 

Oassclln ot (*l(; 1227 

Manufacture of hihasic from natural phosphates. 

(P) SchlocBing 478 

Production of citrate -soluble and chlorine. (P) 

(’lemm 84r 

Phosphoguauu , Mnnuiucture of (P) Om'rif 868 

PhoBphomolybdic acid . Rcliaviour of towards etlier. 

Verdtt 426 

Phosphorescent bodies; Pnparaiion of . (l^) Chlulu- 

fabr. Rraunschwcig Jliiclder und Co 284 

substances in the form of powder or stone ; Manufacture 

of — — (C) Vaninu and Lambrecht 236 

Pliosphoric add ; determination of by the “ dtro- 

meehanleal ” method Giierry and Toussaint 912 

Det-ermljuitiou of (ntal and soluble in super- 

pliosphates Rohm 599 

Manufacture of an oflciual preparation of . (P) 

Nicohudi 608 

Jli'actions of the three - - Arnold and Werner .... 92 

Rendering compounds of with silicic acid citrate 

soluble (P) WOlters Pbosphnt Ges 997 

Volntillslng (piantitatively from phosphates. 

Jannasch nnd Heimnnn 1007 


Pliospliorus ; Aetlon of hydrogen peroxide on , Weyl 476 

hologna Vain no 607 

Coiistllueiit producing I'leetnc conductivity in air which 

has passial over Sclicnck and others 525 

coiitcnl ot flesh Emmett and Grindh'y 220 

content of Mhllc ol egg. Kaas 710 

and cniiper Hcyn and Hauer 1047 

detedion ot niiniite (|uan(lties of white - Sclieiick 

and Schnrfl 635 

hctvdion of white - in niatdi beads Van Eijk .. 869 

DcU’d ion of W'hite m presence of large quuntities 

ot hesumsiilpbidc Arunstcin 065, 055 

Etb'ct of on < upper. JJlorns 616 

Influence of on flic Holuhility of carbon in Iron 

Fctfwcis .. . 276 

JuvestlgatioiiH on Hn‘meu.H 1044 

Test lor Mauricheuu-Bcaupr6 666 

Phosphorus chloroiiltnde lUsson and Rnssett 758 

licntasulplndc and arnmonin , Ucactions between — — . 

Stock and idhers 606 

Bulpliidc.M. Giran 264 

sulphides , ExiHtence of , Bouloucb 635 

tribroinide and fn-lodide , Action of ammonia on •— — 

II ugot ... . 92 

trisuliihldc Bouloiicli 757 

Phosphuretleil hydrogen poisoning from fi'rrosilieon made 

In clei'lric fnrnaci*a Eelinkcrlng 817 

]‘hoiograptiie developer . 

(I*) Act -Ges f Amllnfabr 90r. 234 

(Pi Meister, lAicluN Uiid BrUiUtig 444 

<le\ elopers ; Aetloii ol alkalis In organic,-- Euini6rc 

and .ScM'Wetz . ... 496 

devclotunenf See under l)(*velopment 

dry plates, lllTfls, Ac (P) Fraser, Kellv nnd Bcutham 136 

emulsioiiB , Itase or support lor (P) Findlay, and 

Brornar. Ltd 609r 

,SVc nlm under Emulsions 

film (P) Smith 656 

images , Manufacture of coloured . (P) McIsUt, 

laiciiiB nnd Briiiilug 108 

images ; Production of . (P) Plfcr 444r 

images whicli become vlsiliie or change in liglit. (P) 

Nein* Pliofoin’aphiHche Ges 393 

papers which darken directly. (P) Eumldre et Ills 1117 

papers ; Mnnufacture of . (P) Hoffstlrnmer . OOr, 

224r. 867. 867r. 867r 

papeiT* , Manufacture of eonlainlng no soluble 

silver salts EumiAre 90 

papers, Manufacliire of sensiflsed gelatin emulsion 

(P) Robicsek 496r 

papers , Manufacture of sensitive printing . (P) 

Photocbeinlscbcfubrlk R Risse 867 

Itapers ; Phospborescimt (P) Bau 90 

jiapers , Self-toning - ; 


(!') SU'udel 1117 

pletures , lieeoniposing — — into grained linages (P) 

Kllmsch et Gie .. 660 

pletim'R and platen therefor (P) PIfer . 600f 

pigment paper. (F) Nene PhotograpluHcbe Ges. 1174, I174r 

plates: Action of plants on Russell 1173 

plates ; Cause of fogging of — — in tropical climates 

McDowali 1117 

plates for colour pbotogrupby. fP) laniilftre 666 

plates, turns, (lire. (P) Ki lly and Bentliain 828, lOOSr 

plate or film (P) Fraser and others 893r 

plates, films, Are ; lieveloplng and ftnlshliig . 

(P) Act -Ges. f. Anillafabr 9()r 

(P) Kelly 660 

plates nnd papers ; Hardening the gelatin of — — In 

fixing. Luml^re and Seyewetz 1232 

printing; 

(P) Browne * . . . 1008 


<P) Manly 


065, 1174f 
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rhotograplilc — paok 

prmta ; Producluff — /p\ 

liSn '"‘■"['J'MWo* : ntTompos'.HM ii ' _1U ' ’ 
r«lu™« wiT’' i'“i’I>o-Cramer 527 

(P) PrusBcur . . 

, 'eJ S™, .anU"' S. heri.;« dai' ,o«r 
on silk ; Production of ' ‘|.Wr,ii 

"" (^rMaitahir dVvVlortoK -I'.J *•''■' 

riu,tograj.,jy;__^BIc.a,.hl.,«.oul ' ..r,,;.,'.., ’ ' ' , ' ' '..oi,;,;, ' Tl' 

In colours ; Process of —ll • •»« 

(P) South ... 

I-lKWin* for — : ' ' in 7,u,nl(.V;.- ii' 

f*00, (»09, fl09 


'• (P) Alien 040 

"* „„ Scott . . 427.' 428, ' lOflSr 
U8«d in dental prothwiis. 

704 


(570 

897 

444r 

:t:uir 

01 


49 


OlMl 

1101 


- (P) 


221 

92 


1220 


W™,,'’™ 'coXmr' n™'' ;,r-, Mr(r. 

'f7||.r..,B aacnt f.,r u,.', >'* ''I?, 

JMiotomot'T'us/rl'B , 1 ■'“"'‘'“"’f "'"f "aviiiaon !! 

Keller ^ nimer.-.l acids the 

Phytostcrol an<l oholcstc'rol , Seniiration of’ ‘ " w' ’ . ' 

r>g iron. Sef utuler Irnu. ' 

PlKincnt printmir. ,SVc nnder J-nnlinu, 

•«oiVa-n-, • • i,.; 

Wiiniit'icturc of I fcrina (Lent ' ” V " ' 'i ’ ‘ • 908 

JJeniictt and Masim 

Manutacture of prIntmL' ink — - "/iM •• • • •*25 

Maniit’acturc of white /pi I'ifcman 120;-, lo.'irtr 

^ Knnlze and OverLn 

^vntiinon; 

Production of carhonjiccous (p\ OLdivrxr 

(''MJarth . 

■ •III.*'!*' <*'> and DrJoaniiia 

Illiuigto.ra Tile and PoUari (•„ , \-|„||, _ 

J ilinahrumv and lanatvTX' Metz * •■ ■■ a7;i 

'■'"V"':sr.ra,»nnK's;s O' "" 

WiBjilns HU, I .Smith ... ' ‘ Walker, 

‘ JiHiidZ, r , “'"“'i-n -17:. 

ehlorohvdrochloridfs i'rankfnrtnV i ’ *•• '*•*- 

fractions of Prench and VTncr.L, I •• •• '^>7 

Ahlstrftm and Asehin ^ turpentine oil 

h.vdrochlorlde Kcsmc 487 

'' Tl'mK" • . Iridat,: ,r„,„ ' 

l.,vdrorhlo^,._ 7,f hyjrobmmidr ; ' eatVra 

oxalatr. (Id Thurlow. mnl ShcKi HHi2r, ma 

’"''tel "["‘i . «•" o“f -ii; 

Piperazine benzoalo and salievlafe Astnir 

Pe.roaa._Ma„„,a^^^^^^^^^^ 

'‘'^■ ;„ftera„7tef •Til- 

“'T^isiitenis’i ■■ u 

" te‘nat!te::^L "St'",',-'" ' -aidn™: 


194r 

031 

904 


Mumifaetiire of — '-'lunn Uxr" aA'V,. V ’^i^'u-te ., 


Power 


1140 
422 
84 Or 
1107 
1101 
117 


oils ; Purif>’lnK , (pr'lTesMi' 

K S (’ustoms ileeisinn on , 

: „„ i,om' fruit of 

Plant , Depreeintiou of (iarrv 

'‘“‘|i.~,a'ta 717“ “ i-i-"- ' ■ 

Work of rffSfiiratory tuizviries Iti o' n 'jV * ‘ ' 

Plaafar of Pari.. I)., ForcSd ' 

Ktednd’co for.t„c™.' (P, 


8or> 

950 

1179 

009 

708 


Plastic — eont. 

innsfl ; Preparation of a - 
nmttTiiil ; Treatment of 

" m^lierwlr"'."''* “ 

'“"ffisinirr, • •* 

''din ' of' 'IT:.' ’ '(p, 

Platinum black . CntalvtiV nct.ons’ of 

Jietccfim. n^f ,^iiJplnirle acid 

T “ — J’etersen , . . 

I iBsolvinK — at the anode hva^dlrecrc^imiU; * sVnt^r 


~ Loew and A so 
(juennessun .... 


imitals ; Analysis of 

in New Zealand , 

product icyi in 

produi'tloii of the Urals 

I’lisslan — — 

Suhililll!t,on Idmrie ueld ]),^lepl„e’ ' ‘ ; 

ami Passett ^ «‘eltinfr*point. Uuntx 

ware; PepalrinR -te ■swVetlaml 

Wet extraction of — (l«) Sejili 

1 iHtinum suits ; Action of sulphuric acid 


827r 

1102 

611 

605 

655 

700 

770 

977 

481 

Orta 

24 

70 

76 

816 


ot amnmnlun; 7ulT"hate I)fd"pmo ^ 

I a 


PlunihiBin due to electrolysis Latham 

' “ .f'li*™""'. ‘'“"'"wf'io.. Of '17: -Kohi,: 

1 ^) 1801 . ivy plant ; Constituents of — 1 ” ’Aoree an8 

J olenske incDunl h»r '*ud bynie . . 

nidu"; and Hurlon''"*' '■“«<-■>•• 

ropaip;,;d„™;, 

poiv.,„ “onin^ 7 ,dVi 3 i 

1 olychlornnlhncM ; Derivatives cf eori.,.. wot 

Aniim iind 8oda Kabrik ^ ‘ ^ ^^odlsche 

Pobclironie printini; (p) Hart 

‘■'"’“"■'te ■ w;..;r..„i„,:i'7 -t-t.; 

I'orndn,., , Ald.ur7„.J,,r_,,u„„nB „r A.In, ,hV 'eolnua 

'(ii/dl.','!"*'"" '■“"'I«»diou'ot 1 :-'t„ ii; iiiih™; 


994 

061 


703r 


608 

17 


See t/nr/tr Cement. 


hodv 

Opdeii 

Portland cement 

Pot ale : Pro.iuetion of find from — 
others 

Potash "^KwKna apparatijs ; Crude - - 

hachlim aptiaraitis (P) 

id, iik''i.r'!Sni, 

I'otassiuin . Determination of 

1 otuasuim |)iehroma(4* ; Action of 


ioughneag. 

IP) Connell and 
IP) Henry and 


428r 

205 


604 


101 

262 


JirUcknor 


sulphur on 


1068 

1007 




h\ li.vdrazino sulphate, Medri 
borates Dukeiski ‘ 

eiiloralc 


' iinibcull 'bo'twTOii ■ -I,:;; 

mill ■stniito,,*""' ■ — ' 'f«"- '-riwVcil ■ ■ ii>i • H„i,i|i 
" "te -■ruil^pbi;;,',^ 

.‘ted'ir • Mtete' tt: ^ 's- ■ 

riee. Azo , ... ^ barley and 

' ^‘""jutmnmr" ~ "" ‘‘u'l'tulrathloMt;: 

teiit' 

I'eruokes 

Isomurplilsm between ^ ^ 

tP'rmleidai ‘ ai-tlon ‘ of ‘ — 1‘ ' ' 0^^,;* 
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for gas making, Ac. (P) Tlmmls and Jones 1211 

for reducing zinc ores, Ac. (P) Delvillc, A Clc. des 

W6taux et Prod. Chlm. d’Overpolt. . . 10.61 

for solid, granular, or pasty materials (P) iiosemfelder 87-5 

VcJt ca for carbonising peat, (P) Sellnow, 268 

(P) Hasse 2,68 

Wood distilling - — . (p) Denny 172 

etting process for textile fibres. (I*)' Van Steenkiste * .* .’ . . 42(V 

eveniiH and expenditure for 1906 ; Statement of 666 

everslble reactions among organic acid derivatives, jileh- 

ringer and Borenm jio.j 

liamnose ; Alkylation of . Purdie and Young .!!!.! 770 

hamnui caitwHica berries ; Oil from seeds of . Krass* 

OWftKi 81K 

haphia ruifia ; Wax of . .1 iimcdle .*....!!!!!!! 4:{3 

h«uin rhapotaictan ; Constituents of root of Tsclilndi 

and Clinstofoletti 1955 

hodaminos. See under pyroiic dyestutls. 

hodeitol. Votooek and llulir 549 

hoiiesla, Houtheru ; Castor oil and ground-nut oil from ■ — 80.8 
Mineral pioduction of 549 

hu$ toxicodendron ; Constituents of . Aeree and «yme 961 

”, — <ilastlm) 656 

P ® — I' Lu'^Bon 281. IHHr 

starch ; See under Starch. 

icinus oil ; See under Oils, fatty ; Caitor oil. 

ifle barrels ; Eemoval of fouling from . (P) King’s 

Norton Metal Co \ \ ^ 378 

.fles; Keport on bursting of M.L.E. ---— io Minister of 

IMoDoe, Vlotorta. Hake mi.l Lyl.i . . 41,7 

»<l« ; Comimand whleh Bmuladi™ with water to he applle,! 

to . (P) Hardeoatle “ 479- 

,<>’1 vo„''i.iii;.nwerih r.o<, 

Making fp) Hutterfleld l'»3 i8 > 

Materials for making dustlcsa ( p) Fr.'aklev'aild BUI ' 42« 

Oleaginous mixture for watering — . (p) Hahn 4‘'ur 

Preserving and preventing dust on . (P) "in’. 

Uebhaber ' ' 

’ (V) Pr4ubert “ 
and IiiubO r,,,. 

Tarring . (P) Pr(‘aiilK>rt and ’j’hiiW' ' ! .' 2j ol- 

lasting blende and precipitated zinc sulphide. Kruh.ig 267 
and desulphurising furnace (P) Howard .. “ " 64 1 r 

drum for cement, Ac. (P) Hchmblt und (^o ’ ’ 1 uu 

furnace: 

(I ) Chase .... iumi 

P) Clawson .‘i 08 i 

rE! ciicnueaj C!o. .. 842 

E Chemical Co. 184 

P KJapuiko 221, 764. 1050, 1060 

It-) 

■ a-vi;«o 

limestone dolomite. Ac. , Gas heated furnaw for -111' ' 

(P) SchmatoUa ' .,57 

of beat' in' condeiiVlug 

ick QuaHz ; Producing molten at a low temperature. 

^j. j iiTcdt^i ^ 

wkot, : ManufActuru of — . — . (P) 8^71 and MoIpat .... J17f, 
— (f) Sclph, And 8et«h' 0l« 

. “T. . !"^ . ■“r*"'"™ ,1^5 
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Booflng ; Composition for - — . (?) Yettor 690, 690, 660 

Hopiness in flour and bread and Ita detection and prevention. 

Watkins 360 

Rosemary oil. See under OIU, essential, 

Hoain ; Extraction of from wood : 

(P) Hale and KUrstelner 895 

(P) Kerr 1067 

and rosin oils , 'I reatment of . (P) Bosch 607r 

size ; DeH‘ction ami det.erminatlon of . Rebs 880 

U.8. census of 1161 

See alnu under Uesin. 

Rosindulinp. under A/, me dyestuffs. 


Koyal Hchool of Mines ; Final Report of Departmental 

Coninttittec on — 20.8 

Rubber ; Action of oxygen on Para . Herbst 224 

Analysis of raw — Jdtmar 139 

Analysis of some Itranda of , SjuiiKe 486 

artlflelal ; Maiiufaeturf of , (P) Beiesin .. 940r, 941 

from the bark of Matviirenkaeiu londifoh'a. Jumelle , . 88 

from CaetiUoa elaetica 4.84 

Chalk m vulc.amsed , Herbal 821 

cult! vai urn m Malay Htiites 867 

Di‘vulcaiu,slng — - : 


(P) Stoeusirup 940;- 

Diffusion of carbon clioxub- thruiigli . Gninmaeb 647 

Dlssulviiig ami regenerating -- — : 

(!') Alexander 697r 

(P) Clltt. and RobliiBon Pros 8;]^ 

Klli-ct of zinc oxide on tin- vulciuiiHatioii and oxidation 

of Dltimii 1107 

Existence of vosbi-Ih bearing in a genus ot Memsper- 

maceo), Maheu 88 

experiments m 8t. Lui-ia Moort' 704 

exports from MaiiAos ami l*ar/i 43,6 

Extraction of Irom wastt- rubber (IM Khrieman, 

704. 704, 1107?. 1107?, 1161 

]'’.xtractlon of Irom \^oo(l. (I*) Dt- Ja Corte , , . , 884 

Evtraetlou of purt' raw from plants (P) 

Von Stcebow ISpr, 326r 

Eormation of arlieles of . (p) J-dihraim .647. n07r 

Uydroeartioiis of irarrie.s :r! 

industry of Brazil 940 

industry of Freneh MCst Africa 888 

liifluenop of chalk .•tm! moisture on the viih-anisiitum <?f 

. Ditmar 826 

Influence of duration ot cold \ iileaiiisntion on slreiigtli 

and cliwticity of I’.siil Dltmur 4:{r) 

luiluenee oi rcsiri eonteiif on combined Hiii])iiur in , 

Ditmar and Wagner 096 

Eaboratory method of tesling tlie durability of - 

Ditmar ' 888 

Iat.cx , Physical cbemistrN of the Henri .... oio 

Machine for washing (J’) Hood 646 

Magnesia as tilling iimteriai for Ditmar .. 487, 697 

Making aqueous solul ions of and regf-ncrat mg . (P) 

Alexander ... 189r 

Manufacture of — - (P) Wildermaim 1067, 1107r 

Manufacture of tubes, bais, A-c from regenerated , 

(P) Roux 80.6, ll(i7r 

Methods of colouring heviis 607 

Mollntido biscuit - - - .Spcnei- .... . . • . . 1057 

Obtaining lr(?m vegetable matter (P) Heber . 700 

Preparalion of — - tor vuleanisation (P) (Iraetz 896, ll07r 
•producing Attdcinivk'r frorn Mmlagasear ('oiistantiii 

and Hallaml 704 

prodnetion in Assam and Burma 760 

Production of pure - D’) (tim t/. .. .. 8t».6, mo 5, 040r 


Raw Enat African Seliellmaiai 700 

Recovery of - - tiom ttibber \Miste. ( I'), Kdneman , . TOi 

Regeneration of 

(P) Ducasble 22y 

(P) Roux 646 

Helatioii between spt-e grav and suipbur eonteril of 

Pari . Ditmar 487 

Resin content ol aonu- dillerent Kinds uf — Ditmar 180 
resins; Ethyl aeotjite as a solvi-nt lor - -- Ditmar ,. 224 

Sicilian - - — . Marekwuld and Frank 040 

Sierra Leone 647 

Solubility of vulcanised in pyridine Intinar . 224 

solutions ; Rendering nnintlaramable. (P) 

Boucheron 1060 

substitute • 

(P) l>e Dorlodut 1107 

(P) Lacollouge 48.6 

(P) Lesage 884 

(P) Liist'rna dl Rora 10.67 

(P) l\>lataik and Bloom 648 

(P) Roland 896 

substitutes ; Conversion of liydrocariMjm Into . (P) 

Rouxeville 8.8 

substitute from gums of certain sapotaoese. (Pi Dessau 1161 
substitute ’’ lynoxyno ” , New application of — — . 

fP) Bretnacher 487 

Tlieory of tho vuUamlsation of . Ditmar 709 

Torrey’s method of determtulng pure — — Ditmar . . 200 

Treatment of . (P) Koiioman 1101, llOlr 

Treatment of milks or laeUfcrous Juices of — (p) 


tree; NeW !,,,** igj 
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Rubb^- eont. 

from Ugfindft 122 7 

TT^UB«tlon 0t waste . (P) Slivhelin et Cio 646 

Vulcaniaatjou of (J(uaytUo . Dltroar 704 

Vulcanisation of in preaeiioe uf Ufborgo. llltraar . . 821 

Vulcanlaailpn of In presence of resin, Ditmar .... 769 

Vulcanisation pf raw . Spence 1067 

vulcanlAod by hitat ; Influence uf sulpliur rontent on 

strength of . l)itmar 180 

Vulcanising containing noUble amounts of resin. 

Ditmar 645 

waste ; Reclaiming valcanlscii , (P) Klttel .... 760r 

waste ; Hegeneratlon of . (P) Neilson 83, 85Hf 

WMte ; Treating vulcanised . (P) KOneman .... 704 

•yielding plants ; Kxperimetits with m Domiuioa. 

Jones 704 

Rubbish consuming funiaco. (1*) Self 1062 

Rue ; Oil of . See under Oils, essential. 

Rugs ; Dyeing and dressing wool — Lamb 14 

Ruin ; Manufacture of Jamaica Allan 046 


Russia ; Export spirit trade of 773 

Metal production of 640 

Paper Industry of ill* 

Petroleum production of in 190.5 432 

Pine cultivation and turpentine production >n . , 647 

Platinum industry of 481 

Hpltlt monopoly In ' — H'.ii 

Sugar production of 7o7 


Rusting of iron. Moody 
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Saccharification ; Diastaiic . Maciuenne and Roux. . . 60i 

Influence of compositkiu of the water on . Ferntiiu'li 385 

of wood ; Rotary' dlgcsl/cr for tlie . (P) (]je. liul. 

des Alcpols ne I’Anfl^che 377 

Saccharin ; Chemistry of Chattaway 39 

Saccharine fruit jniws ; Di'snlphurising — (P) Darbct 1339 

juices; Carhonatlon of . (I*) Poriimont 4 h» 

juices : Purifying by hydrollnosilicje acid. 


liquids; Defecnllny • (Pi Stewart and (3ill 941 

Sat'chmnmycen ammuduK. Zikea 70.8 

apu'idatm ; Investigations on ecrinin raees of ■. 

Rtthlinc 491 

eUvpHnuieuH /. Namen . Division of cell nucleus of -- 

during budding. Fuhrmann 70« 

Saccharose ; Determination of lu pri'scnce of invert 

sugar and de.xtroae. Pellet 610 

Sachs-le Docto process. !•<> Doctx? 1010 

Sacheia euaveclem ; Tlio wine-bouquet fungus — . Lindner. 603 

Safrol , I'. S. Cust^oins decision on 38.3 

Sago manufacture ; T'rodiictjon of disfillers' yeast from pro- 
ducts and materials used in • (Pi NyrnndiT .. 773 

St Lucia; Rubber experiments in — Moore 70f 

Sak6 disease ; Yuriety of mycoderma yeast as a eauHe (»f 

TakaliasJil 603 

Japanese; ti 8. Customs decision on — - 131 

Salicylates and cthyldliuetliylxunibinc : Doiilde salts of — 

(P) Riedel . 910 

SaUcylle acid derivatives ; 

(P) Bayer und Co 1333 

(P) Wellcome anvt others lo03 

glyc-erin formal cstyr. (!') Scherlng 30r 

menthol etlier ; Production of . (P) Bihus and 

ScheubUs 233, 962r 

inethylene acidate. (P) Valcntlner 23.3r 

.SttUeylthioaeotic acid ; Red vat-dyeing d.M-stuff from . 

(D Hoc. Chein. Ind. in Basle 763r 

Sait ; Manufacture of : 

(P) Hargreaves 76.8 

(P) Holloway 768, 1096r 

(P) Ray 687 

Manufacture of by evaiKiratlou of brine. (P) 

Ray 1095 

Manufacture of white from rock salt (P; Te.i). 097, 028r 

pans ; Treatment of pan scale of . (P) Bale 316 

purlflcatlon in Utah 984 

Salts, Absorption of — by yeast. Bokorny 708 

of bivalent metal oxides ; Basic . Strflmholm , . 476 

from minetal waters ; Apparatus for extracting 

(P) Jleprln 1147 

Obtaining and conveying from solutions. (Pi 

Hargreaves 687 

of organic aclda ; Pr^aring alkali — — from acid nitriles 
and amidoi. (JP) Dents. Gold- u. Sllbor-tchelde 

Anstalt 1067 

of ovy-muds of chlorine; Manufacture of . (P) 

Gibbs, and National RIeotroJytic Co 847 

of oxyhalogeu acids ; ElootrolyUc production of 


Samptoe; Rxbibitkin of British at Capo Town and 

C3deaii^ 04 


yioB 

Sand ; Apparatus (or making artiflclal . (P) Mamfeldt 

and Cabbage S70r 

drying apparatus. ( P) Robinson 7 

from glassworks ; Utilising waste as a filling 

material. fP) Thompson 1096 

•lime brick. Laxeil*. 816 

•lime bricks ; Hardening . Seldls 181 

-lime bricks ; Manufacture of . (P) Gordon 128 

-moulding powder and its application. (P) Kemper 

and Damhorst 850 

Sandalwood oil. See Oils, essential. 

Sandarach? Rendering Insoiublo in oil, for making 

jmlishos, Ac. (P) Baringer 7Q8r 

Bands; Device for separating from slimes. DcKalb .. 081 

mutalliferous ; Applying heat for treating — (P) 

Jackson 196 

Bantalol estew* from sandalwood oil ; Manufacturo of , 

(P) Knoll, Daegu and Knoll 288 

Bapindna rarak ; Constituents of tlie fruit of . May. . . 882 

Sapoimrln, a glucoside coloured blue with iodine. Barger.. 051 

BaponltlcaiJon of fatty su1)itances. (P) Haller 088 

of putroluum and Its homologiius. (P) Lothammer and 

Trocquenct 68 

Theory of ; 

Kremann 856 

Marcusaon 1106 

Barcina in brewery yoast. Claussen. ...a 602 

Doteetlon of . Will and Rigaud 1167 

sickiiuss of beer. Will 35 

in yeast. Bettges and Heller 227 

Sardine oil. See under Oils, fatty. 

Saturated compounds ; Conversion of uhsaturated Into — 

(P) Dreymarm 224, 1066r 

Saturation. .Bftck 1164 

.Saturator for ammonium sulplmte manufacture. (P) Borlln- 

Anhuit. MaHchlnenbaii A.-G 584 

Sawdust-magnoaia agglomerates ; Hardening . (P) 


( :oi)pln 
Production 


luction of wood spirit, nc^'tic acid, acetone, and 

animal charcoal subatitute from , (P) Orlja- 

vaocr Cbem. Fabrlk. 


“ Scaftolds ” : Gases of blast furnace during in furnace 

throat. Kraynik 76 

Preventlou of formation of In kilns. (F) King, and 

National Metallurglc t'o 184 

.8aunmonv root ; Pentoses and methylpcutoses lu . 

Ueqnler 44 

.8chaifner process : Titration of xlnc by tlie . Decker*. 9U 

Hehdbler’s apparatus for nirlioriic acid detiTmiuatlon ; New 

form of , Collins 618 

.Schlagdcnliaufen’H reaction ; Modittcatlou of , Qrimbcrt 285 

.Schleudersals ; Utilisation of for washing saocharato. 

Andrlik. . 600 

.Schwabo and Co. calico printing w'orks ; Visit to 672 

Seliweitzcr‘8 reagent; Apfiaratus for making . (P) 

Moris 628 

Scouring apparatus fur fabrics, Ac. (P) Nicholas. .. 1090, 1144r 
JlbrcM and fabrics ; Electrolytic appuratuii for — — . 

( P) Dassonville 926 

inacimie ; Inclined . (P) Malard 474 

niachiue for wool. (P) Jones 473, 886r 

inachine for wool and other Jlbrcs (P) Klelnjiing 602 

machine for woollen fabrics, IP) Rousscllo 311 

textlleM, cotton waste, Ac (P) Fnvier 1217 

tissuesut J nil width ; Apparatus fur . (P) Uothwell- 

Jac.ksou and Hunt 177 

Screen hir waslilng ores, fuel, A(!. (P) Marty 1049 

Bcrcculug apparatus lor fluids. ( V) Biiscoe 774 

Seaweed ; Extraction of hydrocarbons and iodine from — — . 

(P) Laurcuu 19 

Extracting fiotassium chloride from . (P) Balch 

and .Stenhens 811 

industry of Japan. Dayidsun 948 

Manufacture of prmiucts from (P) Brit. Aigin 

Co., and Ingham 908 

I'iiickcnlng material for calico printing from — . (P) 

Calico Printers’ Assocn., and Warr 926 

Treatment of . (P) Laureau 815 

.Secret, Commissions and Bribery Preventlou League 1179 

.Seeds ; Gcriuluation of . F<ffront 84 

Recovering oil from oleaginous . Tanquerel 701 

Segregation ; Effect of on steel. Stead 988 

Bcieiiious acid : Actum of dextrose on — — Do Ooniftek 

and Cnauveiiet 93 


Belenliim ; Amorphous . De Conlnck and Chauvenet., 98 

Beliaviour of in sulphuric acid manufacture. Litt- 

raann 698 

Producing pure from chamber mud. (P) Koch.. 1820 

BensUllveness of to light. Von Sehwtt 1173 

Selenium cell ; Use of — ^ in photometers. (P) Tutdft and 

Bornand 91 

dioxide. De Conlnck * . . . 314 

Preparations cont aining in colloidal, solid, and per- 
manent form. (?) (Them. I’abr. vou UdyoM 984 

Senegal j Gum oxporta from . * > . . fififi 
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ScnBitUln« Bclatlii, Kuin. for photographic procoBBea. (P) 

Act.-Ot>B. f. Anillnfabr ' . . 30r 

ScnBltlvc preparatlonB rntitainliig uo aoliible allvor Balt Pro- 

auction uf Lumldrc 00 

Separating npparntuB . rentrifUKal . (p) Kaehl., 41 Hr 

apparatuH for ikiukla of different sp. gr. (P) Bibolini 

and Ban I mo 702 

elements of gnecoun mixtures; Apparatuu for 

(!’) MttKia ■ «4j 

gaacoiiB inlxturctt , Apparatun for . (P) Far cot 2i l 

gancB from a mixture ; Proem for (P) Canron! . r.rt'j 

liquids from Hohdp ; Apparatus for : 

ifl! 746r 

(P) Hfurblrd yi5 

liquidB from suspended solids . t’cntrlfugul apparatua 

for — (P) Hnubold HV 

machines . 

(P) Ayres 744 

(P) Baldwin 25I 

metals ; IClcctrolytlc nrorcBS of . (P) ityhlnettc;; r.iHr 

metals and otlier sulmtances from liquids , Apparatus for 
- (P) Jfion, nud Americus Electro-Hermntle Co. 
ores by flotation : 

(P) Elmore o- 

(P) Kirliy ih 4 

residues from liquids , Aiijiaratua fur , (P) Lowe 625 

sand from slimes . Ih vice for l)e Kalb liai 

solids from each otlier (P) Miu nmsten 112 112 581 

solids from liquids ( P) Cnulield and Markel . ’ 58 

solids from liquids . AppnratiiH for . 

(P) riaylon Aniline Co 

(P) Hencke , . 

solids from liquids bv co liiiR (p) PorgVs’and Neumann 

solids in suspension in liiiuids (p) Von May 

suspended inatkT from lu|uids ; Apparatus for - 

(P) Hannig . . . 

vapours of volatile Ini aids from air ; iiynamo-thermal 

process of (p) Barbezat 0,s:{ 

Separntlon , Electrostatic , (1*) Pickard, and Hutf 

Separator Co 1054 

Magnetic (P) Snyder, and Jnternat Sepairator 

484 

Separator bowls; Distrihntmg device for centrifugal 

,, /!;> 

Centrifugal - 

(P) Aklicbolaget Separator «. t>. llUi, :i04. :t04r 

41S, iViir, uair, 1022^ 

(P) Bcrngaii . . 840 

(P) Berngan, \rciid and Bcrnstroni .. 58, 58, 1081 

(P) Bbk .... ICtOr 

(P) Schuler.' X 

(Vntrlfugal for gaseous mixtures 

(Centrifugal hand ■ (P) Salcuius . 

Ontlifugal lliimd 

(P) AKti(d)olaget Sijiarator. 122. 122, .522, 522. 1220 

(P| Aktiebolaget Sciiarator. aiuh Porsberg 21 1 

(P) l>e Laval and kagerstrdm. .554. 874r, 1112, I12u 

(P) .loliansson 744 

(P) Ketchain 58 

(P) Ljuugstrhm ’]'* 774 

Di-eleotrle - - (p) Sutton and others 1103 

nistributmgdeyjce for centrifugal . (P) Jtftk 522r 


581 


4f.2r 

7 

021 

101 

828r 


(P) Mazisa 841. 07(b 
202 


l.inem for centrifugal -- - (P) Chrlstctislm' 

Magnetle ore — — : 

( I’) Edison Ore Milling Sviul 

(P) Croudal 222. 

(!’) Maschinenbau Austalt Humboldt ’ ho] 
iSVc algo under Orese par atom. 

f*<irme , K«BoUitioii of racemic Eiselier and .laeobs 

Serum; Treatment of ftir commercial purposes (P) 

(’allco Printers' Assocn , and Wnrr 


774 


22 \r 
222r 


Serxice Itcrry ; Seeds and <iil of tlic 
N'ieuwland 

Sesame oil. .SVc av'lt’i Oil'., l.itty. 
Settling tanks ■ 


Vail Itfillic and 


(P) Fieldhouse 

(P) Heyer 

for sewage 

(P) ('amcron and Coraniin , 
(P) Schmidt 


250 

402 


Sewage; Anparatus for bni'tcrlul puriJiiotion ut . (!’) 

(Bison 

(P)' PordY- 


. 1114 

Apparatus for bacterial I real nieut of ^ 

goni 40.> 

Apparatus for nuril’vlng (P) Jticnscli . . 8«2 

Ajiparafus for treating 

(P) Cameron and Commln 221 

IP) Smith 402 

Behayimir of colloidH in O’l^haughnessy ami 

Kinnorsley ' 710 

Biological tri atmeiit of Dibdin . Y Y Y. Y , ! . . . 414 

Cleanug vais for IP) Schmidt . 2.21, Rfi2r 

eflluent , Pnriffi'atlon of (P) Kestner 1114 

Evaporator for (PI Lennox and otherB. .2u:i, «22, 005 

filtering machines. (P) Hell and rell 004 

purlfleatlnn ; Nitrlllcation withreferenee to Chirk 270 

purification works : Simple method of checking ttm offlr- 

jency of a , O’SJiaughnessv 348 

purifying agent. (P) Swallow. Swallow and Filbum. . , 2SI 
purifying apparatus, (P) Trnvis 388r 
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8 iwage cont. 

and atorlUBlug . (P) Salarnlor. and J. Jeon 

Keductinn of . (pj Edson ........ 040. 949 

Screen for . (P) .Bninotte 655r 

Soiiaration of solid matter from . (P) Kremcr, and 

(tes, f. AbwllSBorklaning 711, 0O6r 

sludge ; Dehydration and utilisation of . (P) (IroBse- 

Bohlo 74 j 

sludge, Destructive distillation Of ’. VpVButteVflcid 

and Watson IO25 

sludge , Manure from . (P) Hidebothani . . , Y. '. ] ! 1 102 

sludge ; Recovery of f.atty or oily matter from — . 

(P) City of Bradford, Garfield and GroBsmaiin 80 

sludge ; Treatment of . (P) Spence 222 

Treatment of , (P) Spivey 270 

Shaded effects on fabrics ; Production of by padding. 

(P) Meistrr, Lucius und Brttnlng * 202, 026r 

Shaft furnaces ; IClceine.illy licaU'd . (P) Allmknna 

Svenska Klektriska Aktiebolag 768 

.Shales , Valuation of from Kaat Clieshire for briek- 

makmg Wngstatfe lOi 

Shea butter seeds Drubbli; 4a;i 

Sheets; Producing nun -absorbent , (P) Blulsdcll 190 

Ships ; Composition for preventing Incrustation on . 

(P) Dunnett g25r 

Siehel glii(‘ , 1) S. CustoiiH decision on J20 

Sicilian es.-Ji-ntial oils Uinney and Bennett :{8 

rubber. Marckwald and Frank 040 

sulphur industry Y r,R7, 800 

Hlemens'Martin furnace , lleactions In the . DcBlaiides 812 

Treatment of Uuid ])ig iron in the basic . Dicli- 

inann 74 

Sierra Leone ; Bubbers from 547 

Silesia : Pig iron and zim* production of Epper . 125 

y.iiie industry of 1 u 1 00,5 ..... 182 

Siliea ; AppHeation of metal to molten . (P) Bottomley 

and Paget 122r 

Function of in llu' nutrition of cereals, ilall Ynd 

Morison 504 

Fusing ami hlia))ing the iilastic mass. (P) BoV- 

tomlev ami J'agid. 63^;. 

glass, Manutactiire of . (P) Bottomiey, ’ ifutton 

and Paget .. , 2U)r 

See algo Silicon dioxide 

SlUeufe melts and silieate glasse.s, Dogller 527 

pigments. (P) Barth ' . . Y. . Y. 1220 

Silicates, Clieniistry of - . .lordis jOpi 

Deeoiiipositinn of -- for analysis Kinden . 0,55 

of lime, liicreusliig lunding jiower of iiasn* - , (P) 

Schumacher 

Siliue acid , .i-and /Horms of soluble — . Mvliiis and 

Grosclinff ]70 

(•mulsious Sehaiim and Selilo imiinii 010 

Kendermg compounds of - with niios)diurie acid 

citrate Molnlde (P) Wolters I’hosphut Ges Ul)7 
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Complete eonversion Into m<iltose of I lie dextriim trom 

the Haeeharitlention of Uernluieh and Wolfl 648 

Control of yield of — — in pnfato ataich faetories 

Paiow 22.5 

Determination of . U'lehneuduei 870 

Determination of amyloeellnlosi's in -- - Wollf . . 716 

Determinnlion of coaKUlnted - VVoKf 180 

UxtraetinK from potato(“( (P) Stelfen 1230 

whiel) uelafinna'S or nwells in uatei (P) K.iidorowiey, oos 

llydrulvBlp ol with modeiutelv HHlphuno 

ueid Tolh'MH ... . . . 771 

riydrolvBiH ol to produee m/illodextrtn-i 

JtheinfelH ... 908 

Jdquefaetion of Wolfl and Hoiix ;il 

iMunufactnre of phonopraifli records Horn (P) 

Cle (ien dcH PhoiioKnipheK. Ci iiiunatoj^rapheR et, 


imah' , Influence of iiclde, htmcH, and Haita on the 

liflucfnetion (.f Fern Imeh and Wolff hoh 

vaite , Influence of mineral eoiiipomida on iKioefactlou 

ol Fenilnleh and Wolfl Him 

p.inte . Uiriupfyiny; and Haeeharllyinu nelioiiH on — - 

Pid.it 84 

1’olarimelnc determination ol fCwerH l".o 

tVeparatioii of Klvinfl ll(j(ielled pas(,e.s when heated 

wilh hasie RuliHtaneis (P) Wolfl' 4,57 

PriHtuetioii of an improxed (P) iJiiMler. . 60 l 

ProdnefB ot the Riu'ChurilleHtion of -- >fafluenm 

and Itmix , . , ... 102 

Kenderini^ capable nf Maelliue in eold wati'r (J’) 

Ariiliol Manotaelnilm.; I ‘<1 . , . Ii44r 

SieveM lor waHhiiii^ out nf disiideyraU'd malienalH 

<1*1 Uliland . . .... ;5<ir 

.Sohilili’ preparation of - (P) Jiaake .. 276/* 

U H tleiiaiiR of - , . ,.,.1165 

Mtarehen ; Manufiietiire ol rwe and niaiKe - -- , (i’l Jean 

et ( le . . J9I 

IteverHiou ami eomiioHit ion tfl - -- other than potato 

starch it mix I an 


I 

I 

I 
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I 
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Starchy mattera , Heeoverv of dlMt Illation re»lduefl of 

(!’) VerhiPflc 1M7, 047 

Steam ; Vetlon of earlimi inonoMde on at a red heat. 

Uuutlel 114.5 

DiMoeiaf ioii of 

f.ttni!muir lORl 

Nemat and von Wartimberjr 1094 

Von Wartenheri; 109.3 

KlectrolyBcr for superiieated (P) Del Meglio and 


Friicttomil eondenacr for Coldliig 67S 

Oeneratloii of from hot nhw. (JU MiUdiell 126 

pipes : Heat iniiulatlng covering for . (P) 

Holczabek tOd 

Re.gtmeration of waste by coinprcaslon. ^P) 

Sautter, Harl6 et Cle 168 

Steaming anparaius. (F) Meyer loo 2 

apporatun : continuoua open fabric . (P) Wood 2 Cii 

cloth; Machine for . (P) Dcrlach, and Kettling 

tifid Brann. . . 177r 

fabncfl ; ApparatuA for ; 

IP) Fiih 1172 

(P) Mftthor ami Platt, Ltd 580, 1144r 

fibres and fabrics. (P) Simon and W'cekerlln 880r 

Steartup ; Bxtrartlwi ol from fntty Adda. (P) l>AnMi 

Afld Oanma 702r ) 
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Steel alloy# for armour plaB». (P) Schneider undOo 88» 

alloy ; .Self-hardening - — . (P) Churchward 1050 

Apparatutt for making : 

(P) M(K)ro and Heakett 820r 

(P) Young S5 

Case-hardouiug . (P) Crlinewald 1152 

Cementation and hardening of ortiolos of mild . (P) 

Ecininger 642 

Colorimeter for detenninlug carbon In W^hite . , 1007 

Converalon of iron Into : 

H *) Benjamin 1157 

*) Darracti et Cio gOO 

(P) Hunter ®89r, 001 

(P) .Simpson 819 

(P) Hoe Uleetronn^tal Fronp 20r 

Jieformatinn and fraeturn ot mild , Kosonbaln 53g 

Doteminiatnon of carbon and carbon dioxide in — , 

Maefarlane and Urogory 954 

Doterininutiou of chromium in by amnicmlam 

persulphate. W'nltcrs 188 

Klfeet of eoppei in Wlgham 480 

Eleetrir furnace for making , (1*) Gin 767 

J'flec-trolylie cornwion of Htructural . Toch 766 

Determination of carbon in by Ignition with r^ 

lead .loliiihon 286 

Unamelhng , (P) W’agnor and Hermsdorf 478r 

PibroiH (P) Colborn 1224 

Hardening • 

(P) Churchward 1050 

(P) Hadfleld 184r 

hardening bath (P) Bray tihaw and N uah 221f 

Ilardening iilgh i«pced . (J*) Brayshaw .878 

hardening metals , United HtatCR production of ... 880 

Hardening and toughening . (P) Churchward 889 

Hardncftfl ol eonstituenta of Boynton 638 

ingots , Perfecting east , (J’) Hunt 25r 

Ingots ; Hegregalion m . Stead 088 

making . Vunaiiuim in Kont-Bmith 291 

Manganese. rail. (P) Brliiton 260, 1152r. ll&5r 

Mauiifaetiire of : 

(J') Audio 700, T64r 

(P) Defays 126, 482r, 991, 1049r 

(P) Flemeher and Coldsctimid 184f* 

(P) Hadfleld 126r 

(P) Hasper Klsen und Htuhlwcrk 890 

(P) l>a«h 25f, 25f 

(P) MaeKonr.ie, ami Colville and Sons 860 

(P) Hjiencer 692r 

(P) /ohrab 270f 

ManuljM'ture of in baale- Slemeus-Martin furnaces. 

Selmndhamnur , 1046 


jVlaniifacture ol 


In file Bessemer converter or 


Talbot Itirnuee (P) Pieaud 090 

Manufacture of in the electric furnace. (P) Oredt 

646, 860f 

Maniifaetiire of from piiosplioritic iron. (P) 

Iteese, and Tl* Steel Patents Co 642 

Mamilai ture of bv tlie pneumatic process. (P) 

Tropenns 764, 862r 

Munafneture, of ft# rails. ( 1 ») Sandberg 642r 

Maiiiflaetureor treatniontof , (P) Hadfleld. 11 52r, 1168 

melting . Phenomena during . Buhfus 698 

mixer; Kleetnn . (p) Hoc. F.leotrom 6 taU. Frono, 

486. 850r 

(ipen-luarth process;' Influence of silicon and graphite 

oil the . 'niomas 818 

Pn vrntioii of rusting of (P) Montefredlnl 890 

I'rodiieiug east In the basic converter. (P) Boo. 

Anon, des Mines du f.uxembonrg 900 

pioduction ot 1904 28 

iTiMluelion ot slags poor in oxides In manufacture of 

mild (P) Elektrostahl Ges.m.b.H 221 

I‘rodn(;tumof containing titanium. (P) KoMland 

tdhirs 648 

Physico-chemieal researches on carbon — BuneiUiilo 640 

Hcerivcry of from slags. (P| Bagguley 1050 

Ki'Vcrberatory hirnacc for . (P) Defaya 764f 

roils; Deteriorating elleet of aeid pickle on — — , and 
their partial restoration on baking. Baker and 

liang 1179 

sheets; Brittk-ficss and hllslen iu thin — . Law..,. 480 

Htrueture of hardened and tempered . Heyti and 

Bauer 987 

stnictiues ; Protecting with paper. Barker 988 

Substance for improviug inferior . (P) Eoffmann. 8l9f 

fest*i'leees ; K elation between typts of ftracture and mioro* 

structure of . Banister 480 

Toaghening manganese . (p) Brintoo, and Taylor 

Iron and Stifl Co 869, floOr, 652f 

Treatment of ; 

(P) Goodsell 269 

(P) Taylor and Mudford 641 

Uniting wltii other metals. (P) l)avl«i aM Clark 768 

Use of blaai-fnmacc gaa in working (P) HuHii . . 185 

wire ; Heat kcfitment Of Bruntnn 639 

Working homogeneous — — in the baalR hearth fumiuk, 

(P) Bison und BtaJil Hocseh A.-O 4 , . . . 78 


Btecis ; Copper . Brettil 698, 986 886 

Determmlflg transformation points of — — by the 

electric reslatanco mstliod. Poornel 762 

Heat treatment of — containlhg 0*5 and 0*8 oflfnt. 

Cirfbon. rorson 687 

Hehtttaatmentoflilihfllltbwi » ITO 

toft 
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Nickel'Ohromlum . Guillet 1140 

Quatcnittxy — — . (iulUet 680 

8t«tfen’» HU«ar extraction pruft!»s. Kchojrfleubcrg 706 


Sterllininyt apparatus for pulp. (P) West and Co., and Chew. 108 

fruit jmci**, fermented fiquor», Ac. (P) Alauvemay 040 

Uquids , Electrical apparatus for . (P) Turner... 86 

imlk and other Uiiulda. (P) Turner 86 

water and other linunls. (P) Wcetrope and t'ooiMsr. . . . 1068 
wool, cotton, Ac., tor preventing anthrax. (P) Ickfingill llil6 
BUlbcne dyeatulTs. iSee under Aao dyi stulfu. 

8Uli : 

(P) llrennan and Hinca 660 

(P) AJor<lou J' rdrea 86 

Ammonia . (!’) ThoeiiH 745 

for aiiunonlacnl liquor ; Colunm . (!’) Pruuckc.. 1218 

Turpentine . 

(P) (iidcou 1657 

(P) ItosH and Edwuidrt 768 

Water . (P) llurnutead 711 

Stone ; Artiflcial : 

H’l Alexander-Katz 608. OoOr 


(P) Hoff ineister and others 608f 

(P) Purvis and House 1046r 

artificial ; Manufacture of ; 

(J’) Api)erley ami Hullinghorsf 1148 

(P) Jut Piftentu. Maaduneuges. It buders 608 

(P) PJulippe 267 

(P) Thom 587, 760r. 0K6r. 1097, 1221r 

(P) Vaida 590 

artificial , Manufacture of from slag. (P) Schu- 
macher 1148 

Manufacture of building from slug. (P) Cdln- 

Mlisener liergwerks Act.-VeriMii 760, 1007f 

Manufacture of refractory . (P) Dddesheftner and 

Jurachina 122 1 

Stones coiitaming combustible matter from mines ; Pri'para- 

tion ol a filling material from — . (I*) Koppera 12 

Stoneware glawi. Ilenlel 811 

Storage battery electrodes : 

IP) Edison 862 

(P) Edison and Aylswurth 852 

negative plate. (P) Sinltli 127 

Storage vessels for liquid gases. (!’) You (irth, and Heuts 

Itdiilfs I'cuerlbseliges 91 Or 

1 ’or table ■ for Ihiuelii d gOHcs (P) Hcyluudt 218 

Storax : I'limunue UC|<1 from . 10rlemnc>ei 80 

Storing e.xplosive Iluidswr iluids undci jircssurc. (P) Hubert 876 

Strainer lor puper-])ulp (P) Ihllou 865 

tub for hri’wers |1') Sduidble .. .. 001 

Straining liquids; Apimrutiis lor - tl*) Cahbi. .. 745, 802 

Stratford , Eutal exjilosion ot wusU' lo-ols at 281 

Straw , (;nttlc food Irom . (P) behihaiin 004 

Treatment of for pajar niauutacturc (P) (Jiaj- 

Tcmia 88 

Strawboard , Munulaeture ol - — . (P; Prms 556 

Htrlitping dyed fabrics. Hibbcrt 880 

Strontium umalganis. (iuntz ami Ko’dcrcr 817 

iSrcparation and properties of . duiitr. and Hoedeicr 271 

Strontium boi ate ; Compuuucls of - wltli Ktroiitlum chlor- 

‘ hie. Ouvrard 170 

iodomrreurates. Diiboiu 8:i.'» 

Stout ; Apparatus for fermentnig, matunug, and storing “ . 

(P) Crossmaii and Sdg 108 

Struphuntidu ; HetcrminutJon of In stroidianthus seeds 

and tincture. Pwsar and Jjorenz 2ui 

Strychnine ; Action ot tirommc on . Ih'ckurts 88 

Colloidal preparation of . Jirowu 1171 

Separation of — — troin hrueine. Key Holds and Sut- 
cliffe 512 

S7rj/e/<ao« leaves ; Alkaloids in - l-utsy 051 

Stucco; Manufacture of . (P) Kocjqt und Co JJ18r 

Sucroclastic uctlou of acids Jis luHueneed l)\ salts and nolo 

electrolytes, Caldwell 1177 

Sucrose; Dpterimuatiou of mixtures of - wltli rnIVmuse. 

Piraerts 716 

111 mother liquors from the desacchnnllcution ut uioI.’ihbcs 

hy Steffen’s proc<‘s«. Audrllk iloo 

Polarimetric determination of . Watts luid 

Tenipwny 057 

Solubility i>f ill presence ol Invert sugar. Pellet 

and Frlbouig 1050 

Speed of mvorsion of In musts and wluea. Mutlueu 045 

Sudan ; Tanmug materia!* of WOO 


Sugar aiittlysls ; ClariJlcaliou with dry basic lead acctalc in 

polftilujetrlc — -- Horru' 956 

Apparatus lor cxuaetSiig molasses from . (P) 

Delcttre 1228 

beet; Enzymes of tin . Stoklasa 549 

beet; tirowth of in tJermnuy during 1905. Uull- 

TUiUf > - 

beet ; Infliichcc of environment, on the composition ol the 

. Wiley 599 

beets; Analysis of Havoll 1108 

in beetroot ; Quantity of idbiis calculateil as rafllnose. 

Peilet .C. IIOS 

bounties and excise tariff ; Australian 276 
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Sugar— otmf. 

-cane ; Composition and percentage of fibre in . 

Pellet 1059 

-cane experiments In the Leeward Islauda 276 

-cane products ; Fermentation of . Ilrownt 4’J6 

Centrifugal macliiiics for waihlrig and I'lanfyuii; . 

(P) HchUlcr 869 

Complete extraction of from beetroot without by- 
products ballcinaut 822 

content of beetroot , Kelation between - — and purity 

of diffusion luice and niaasCM'Uite. Kaclm 942 

Converting wood cellulose, Ac , into fermentable . 

(P) Clasfi'*n lOOOr 

crystallmutiou plant. (P) (Jlovmkovski 890 

(I'ystaUisIng . (P) SchUtze 487r 

Denaturing for brewing. (P) Landouzy .... 001, 1228 

Deteriiilnailon of — — in cane and bagasse. Pellet .... 966 

Jictciniination of in Italian bcilroots Viviuni and 

Caleatl 480 

duties m Creat llrltain in 1005-6 .828 

evaponilons (P) Stewart and Co , and Wishart 850 

Extracuon ol from milk (P) Hutmukcr 28ir 

extraction proci'ss , Steffen’s . Scharffenlierg . . . 70!> 

factonc* , Apparatus for extracting crude pota,s!i from 

w'nstewatcrs of licet — (P) Henry and Beale ,. 101 

factoncH and retlnerii*H , Jhiiployiiient of calcium hydro- 

sulpliitc m , VuHscur 84 

factories , I'linotloed soun-e of los.s of sugar in . 

Pellet 487 

Fermentation of — - without enzymes Sehade 1112 

first products , Treatnu nt of mother liquors from — — 

hy Haabes method. Stutzer 706 

l''unc11on of foniiuldclivile In tlie caramciisatiun of 

Trillat 191 


(iruiiK'd horn svrnps spun from the first-jet niasBe- 

cuites. {!’) Jlaube 487 

indu.stry of Belgium 907 

industry of Cuba Horne 161 

industry of Hawaii 647 

industry; Maple- - 540 

Jnfiuiuiee of lead ))rccipjlatc on Hi" polarisation of 

Horne 200 

Inlluence of lead precipitate on tlie ])rpeipitatioii of . 

Pellet 200 

juice , Clarification of - — by hydrosulpliurous ueld or 

Its salts (P) Schiller and llerbst 226 

lUlee , Clarifying (P) ’I'lionias and Howe .... 771 

juiees , Fuiik’.s process for ileteeating . Brandt 

and others . , 4 17 

juiei'H ; Preservation of by nierctirie « hlonde. 

Elirmunn 100 

lUiees , Purilleation ol (P) Bertels 850 

juK’e , Sat in at ion of w ith imlphur dioxide 

Von der Olie 70G 

juice sludge, Occ'lirrenee ol lopjier in tluek . 

Billow 706 

Lixiviating and washing appaiatii.s tor — - - (J’) Jllnze 828r 

madilnc (P) Burtli .. .. 55o 

Maiiuf.ieture ol b<vt without by-produels (I’l 

J.utlicr 707/- 

Maiiuftt'ture ol trom cellulose. (J*) Cross 84r 

iuunutactiu’(‘ ; Clarifying jineirs in . (P) 'riiomas 

and Howe C0|r 

Manufueture of maize . (P) Stfwvart and Ciil .... 226 

manufacture . Mucilage-forming bucteria in — ’ — . 

Connermnnn 706 

maple ; Determination ol “ lead luiiuber " in — -. 

Winton and Krelder 057 

inu»»i*s , Appiuatus for erystullislng . (P) Drost . . 044 

Mecliaftical blueing appiirutus for . (P) Kbulg .. 8.m 

mixtures ; Analysis of ■' Browne 446 

from molasses , Kxtraeiion ol . (P) Battistonl 

and Hotelli 041 

Prizes lor applleation of t.o Industrial purposes .. 487 

product ion of Argentina 84 

liroduetioii ol I'.urojie 707 

iirodintion oi (Jerinaiii 828, Ott 

produetion ol Bnssia 707 

Produet ion oi — irom lormiilde|i> de Eiilcr 100 

plodue1^ . Defeniiin.ition ot lime in siiliiliitcd . 

i)t ClolKlt 600 

liui'ities. apfiaient and real, wliieh may be touiid lor Die 

same iirodiief J’ellet 1168 

Keeovery of from bagasse iP) llomwcll mid 

Ma.vwell 80.8 

llocovery of trom molasses AmU’ik 6uo 

Reduction of Herman excise duty on 187 

refining procff;« (P| Dorunt 276, OOlr 

residues ; J»ry lertiliser trom . (P) Lallcmant o97 

holulious . Appniutiis lor cimkiiig — (P) Khaw. .. 84r 

solutions. Apiiaratus lor obtaining umioru: crystals 

from — iP) Verwer 1165 

Miiutions , lieieruiinutlon of extract in . Van J-aer 2,86 

aulutlona , Effect, of clHritleation with basle lead aeetato 

ou fKilnrisation of Pellet S*2fi 

solutions ; Inlluence of conicntrated on endotryp- 

lose In dead yeast cells tlrornow 70S 

solutions ; Purification of : 

(P) Kollrepp and Wohl 180r 

(JB SclietUe-llaffay 488 

(P) Weinrich 04Sr 

solution* from wood containing tfliinin ; Fermentation 

of (p) Classen , 898r 

Storage of beet . Vermehren 000 
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TAQH 

Sugar — 6ont, 

Waste water* , PurJft<uition of . Pollet 948 

works ; CJarbonatlng apparatus for . (P) Tauohou 707 

“ugars ; Action of alkaline copper solutions on rotary power 

of . rtrossnmnn 1108 

Action of secondary asymmetric hydraxlnes on •- — . 

Ofner 278 

Bearing of fennentution of cane molasses on estimation 

of . Harkcr 831 

Benzal derlvativj'^ uf ■. Kckeusteiii and Blnnlutrna 943 

(Joknir renetions of the principal . Van Kalmtiunit 200 

Converting wool oclluluse itdo fermentable — (P) 

Clasflen, ami CIuhsou •Lignum (>> 771r 

Determination of by tlie rcfractometer . Tolraan 

and Hinitli 1104 

J>otermination of by /.eiss’ immersion refraeto- 

metcr. Wagner and Binck 200 

Fermentation changes in Muscovado Watts and 

Teinpany 1227 

Hydrazones and oinzories of some reducing . 

Igindrleu 328 

NperlHc gravities of solutions of . Molir 226 

Cnlttcatlon of metliods for determining reducing , 

Mini«on and Walker 066 

Sulphate, sulpliur , The system - BrUckner 264 

Sulphates ; Determination of in drinking waters, 

liasehlg 286 

Double antimony alkali Metzl 121 

lutliicnce of oil tiie setting of Portland cement. 

Perl a Hi 2 

Manufacture of metallic . (P) Abraliam 1219 

Sulpliatiftation ol ores and metallurgical products by fuelon 

with sulpliales. (1*) Enke 221 

Sulphide dyestuffs : 

(!') Act -Ges. f Anillnfabr IHr, 424r 

(I*) Badischc .Anilin und Soda Fabrlk 42lr, 761 

(P) ('assella und (’o 1142, 1214 

(P) (!layton Andine Co 309 

(P) Mcmlcr, laiciUH und Brilning 470r 

(P) Vidal 1037 

AppIleatlon« of — — ileilmunii und (V)., and Batteguy 426 
Black , 

(P) Cassclla und (ki 424 

IV) Junius and Vidal 174r 

(P) Vidal 978 

Bine ■ 

(P) ('hem. Kabr (Jnesbeim-Elektron 686 

(P) Ris 686r 

Blue to grceiuHh-bluc (P) Badlsohe Anlllii und 

Soda Fabnk 176 

Bordoaux-red (P) Mcintcr, i.uelus und Brliniiig 

260, 880r 

Brown — - • 

(pi Act -Ges f. Anillnfabr 176 

(P) Oehler I17r. 472 

Concentrated liquid dyestuffs or easily liiiuefiable pastes 

from (P) Meistcr Lucius umi Brilulng 584, 880r 

(’’otton dyed with black ; Tendering of 1‘illing . . 210 

]>velng with (P) Bayer umi Co 808. 1218 

Dyeing leather with (P) C'assilla mid Co 263 

(jreeri'blue (P) Badische Aniliu und Soda Paitrik ri86r 

from indoplienols from p-dlamlnes and u-naphthol. 

(P) Kls J7.6, 631 r 

Lakes from (P) Cassclla und Co 640 

Orange yellow- — (P) Act -Ges. f Anillnfabr 260r 

Printing with — Kdglcr 119 

Printing os discharges on M-^aphthylamlne Claret 

Iwanowski 201 

Printing on textile fibres, (P) Cassclla und (Vj 686, 1092r 

Bed (P) Kalle nnd 370 

Red to violet . (P) Meistcr, Lucius und Briiiiing 

260, 634, 979r, 970r 

Yellow ~ - ■ 

(V) Aet.-Ges. f Anillnfabr 880r 

(P) Cassclla und Co llBr 

(P) Chein. Ftibr. WelIer-tor*Me«r 176, 269r 

Yellow to orange (P) Aet.-Gcs. f. AniUnfatir 176, 471r 

Sulphide blacks , Filling’s paper on cotton dyed with — — . 

Kert<8Z 310 

Sulphide ores, See under Ores. 

Sulphide* I Action of on nitronrussides. Virglli... 828 

Action of steam on at a red heat Gautier.,.. 1160 

Concentration of metalliferous — — - by flotation. 

Huntington 74 

Conductivity of . Konigsberger and Keichenheim 1103 

Determination of soluble in commercial cyanides, 

WMlHams 137 

Precipitation and solution of metallic . Brunl 

and Padoa 138 

Reduction Of . Brown 1105 

Sulx>hiuo dyestuffs. See Sulphide dyestuffs. 

Sulphlnlc acids ; Manufacture of aromatic . (P) 

Clayton Aniline Co 761 

Sulphite llciuors ; Pretiaratlon of strong (!’) Ttirk 637 

liquor: Treating waste . (P) Robeson 1116 

pulp process ; Recovering valuable iii,asci in the 

(P) Morterud 1116 

pulp waste liquor* ; Chemistry of . Krause 493 

8ulpho*aectic acid. Stlllich, 71:1, 827 

Snlphocsyanides. under Thfooyanates. 
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Sulphonic acid and process of making tame. (P) Casaella 

und Co 86, 117f 

Sulphur : Action of on metal salt solutions. Afantielll 028 

Action of cm potassium chromate and bichromate. 

BrUckner * 476 

in benzene; Determination of total . Johnson,. 066 

Determination of In iron. Schulte 860 

Determination of In organic compounds. Barlow 1121 

DeU^rmiuatloa of in pyrites. Raacnig 286 

Determination of in zinciferous residues. Lunge 

and Siierllu 188 

Extraction of from spent oxide. (P) B6ctgneul. 688, 

884r, 086, I006r 

hydrogen and carlion in organic compounds ; Slmul* 
tanoous electrical determination of — Morse 

and Gray 668 

industry T Sicilian 687 

Ionisation of , Knox 800 

in iron Baumann 030 

Manufacture of flowers of : 

(P) Lagachfi 886 

(P) Rasse-Courbet 1046 

(Jbtaliilug — - from sulphuretted hydrogen. (P) 

Chem. Fttbr. Rhenania, and Prolahn 688 

Preparations containing in colloidal, solid, and 

permanent form. (P) Ohein Fabr. von Heyden 284 

Prodiietion of llnely-dlvided . (P) Mochallo 266 

Produet ion of from .alkaline ei^h sulpliidcs. (P) 

Kons f. Kleetrochem Ind. .T 10 
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Separation of — — troin hrueine. Key Holds and Sut- 
cliffe 512 

S7rj/e/<ao« leaves ; Alkaloids in - l-utsy 051 

Stucco; Manufacture of . (P) Kocjqt und Co JJ18r 

Sucroclastic uctlou of acids Jis luHueneed l)\ salts and nolo 

electrolytes, Caldwell 1177 

Sucrose; Dpterimuatiou of mixtures of - wltli rnIVmuse. 

Piraerts 716 

111 mother liquors from the desacchnnllcution ut uioI.’ihbcs 

hy Steffen’s proc<‘s«. Audrllk iloo 

Polarimetric determination of . Watts luid 

Tenipwny 057 

Solubility i>f ill presence ol Invert sugar. Pellet 

and Frlbouig 1050 

Speed of mvorsion of In musts and wluea. Mutlueu 045 

Sudan ; Tanmug materia!* of WOO 


Sugar aiittlysls ; ClariJlcaliou with dry basic lead acctalc in 

polftilujetrlc — -- Horru' 956 

Apparatus lor cxuaetSiig molasses from . (P) 

Delcttre 1228 

beet; Enzymes of tin . Stoklasa 549 

beet; tirowth of in tJermnuy during 1905. Uull- 

TUiUf > - 

beet ; Infliichcc of environment, on the composition ol the 

. Wiley 599 

beets; Analysis of Havoll 1108 

in beetroot ; Quantity of idbiis calculateil as rafllnose. 

Peilet .C. IIOS 

bounties and excise tariff ; Australian 276 
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Sugar— otmf. 

-cane ; Composition and percentage of fibre in . 

Pellet 1059 

-cane experiments In the Leeward Islauda 276 

-cane products ; Fermentation of . Ilrownt 4’J6 

Centrifugal macliiiics for waihlrig and I'lanfyuii; . 

(P) HchUlcr 869 

Complete extraction of from beetroot without by- 
products ballcinaut 822 

content of beetroot , Kelation between - — and purity 

of diffusion luice and niaasCM'Uite. Kaclm 942 

Converting wood cellulose, Ac , into fermentable . 

(P) Clasfi'*n lOOOr 

crystallmutiou plant. (P) (Jlovmkovski 890 

(I'ystaUisIng . (P) SchUtze 487r 

Denaturing for brewing. (P) Landouzy .... 001, 1228 

Deteriiilnailon of — — in cane and bagasse. Pellet .... 966 

Jictciniination of in Italian bcilroots Viviuni and 

Caleatl 480 

duties m Creat llrltain in 1005-6 .828 

evaponilons (P) Stewart and Co , and Wishart 850 

Extracuon ol from milk (P) Hutmukcr 28ir 

extraction proci'ss , Steffen’s . Scharffenlierg . . . 70!> 

factonc* , Apparatus for extracting crude pota,s!i from 

w'nstewatcrs of licet — (P) Henry and Beale ,. 101 

factoncH and retlnerii*H , Jhiiployiiient of calcium hydro- 

sulpliitc m , VuHscur 84 

factories , I'linotloed soun-e of los.s of sugar in . 

Pellet 487 

Fermentation of — - without enzymes Sehade 1112 

first products , Treatnu nt of mother liquors from — — 

hy Haabes method. Stutzer 706 

l''unc11on of foniiuldclivile In tlie caramciisatiun of 

Trillat 191 


(iruiiK'd horn svrnps spun from the first-jet niasBe- 

cuites. {!’) Jlaube 487 

indu.stry of Belgium 907 

industry of Cuba Horne 161 

industry of Hawaii 647 

industry; Maple- - 540 

Jnfiuiuiee of lead ))rccipjlatc on Hi" polarisation of 

Horne 200 

Inlluence of lead precipitate on tlie ])rpeipitatioii of . 

Pellet 200 

juice , Clarification of - — by hydrosulpliurous ueld or 

Its salts (P) Schiller and llerbst 226 

lUlee , Clarifying (P) ’I'lionias and Howe .... 771 

juiees , Fuiik’.s process for ileteeating . Brandt 

and others . , 4 17 

juiei'H ; Preservation of by nierctirie « hlonde. 

Elirmunn 100 

lUiees , Purilleation ol (P) Bertels 850 

juK’e , Sat in at ion of w ith imlphur dioxide 

Von der Olie 70G 

juice sludge, Occ'lirrenee ol lopjier in tluek . 

Billow 706 

Lixiviating and washing appaiatii.s tor — - - (J’) Jllnze 828r 

madilnc (P) Burtli .. .. 55o 

Maiiuf.ieture ol b<vt without by-produels (I’l 

J.utlicr 707/- 

Maiiuftt'ture ol trom cellulose. (J*) Cross 84r 

iuunutactiu’(‘ ; Clarifying jineirs in . (P) 'riiomas 

and Howe C0|r 

Manufueture of maize . (P) Stfwvart and Ciil .... 226 

manufacture . Mucilage-forming bucteria in — ’ — . 

Connermnnn 706 

maple ; Determination ol “ lead luiiuber " in — -. 

Winton and Krelder 057 

inu»»i*s , Appiuatus for erystullislng . (P) Drost . . 044 

Mecliaftical blueing appiirutus for . (P) Kbulg .. 8.m 

mixtures ; Analysis of ■' Browne 446 

from molasses , Kxtraeiion ol . (P) Battistonl 

and Hotelli 041 

Prizes lor applleation of t.o Industrial purposes .. 487 

product ion of Argentina 84 

liroduetioii ol I'.urojie 707 

iirodintion oi (Jerinaiii 828, Ott 

produetion ol Bnssia 707 

Produet ion oi — irom lormiilde|i> de Eiilcr 100 

plodue1^ . Defeniiin.ition ot lime in siiliiliitcd . 

i)t ClolKlt 600 

liui'ities. apfiaient and real, wliieh may be touiid lor Die 

same iirodiief J’ellet 1168 

Keeovery of from bagasse iP) llomwcll mid 

Ma.vwell 80.8 

llocovery of trom molasses AmU’ik 6uo 

Reduction of Herman excise duty on 187 

refining procff;« (P| Dorunt 276, OOlr 

residues ; J»ry lertiliser trom . (P) Lallcmant o97 

holulious . Appniutiis lor cimkiiig — (P) Khaw. .. 84r 

solutions. Apiiaratus lor obtaining umioru: crystals 

from — iP) Verwer 1165 

Miiutions , lieieruiinutlon of extract in . Van J-aer 2,86 

aulutlona , Effect, of clHritleation with basle lead aeetato 

ou fKilnrisation of Pellet S*2fi 

solutions ; Inlluence of conicntrated on endotryp- 

lose In dead yeast cells tlrornow 70S 

solutions ; Purification of : 

(P) Kollrepp and Wohl 180r 

(JB SclietUe-llaffay 488 

(P) Weinrich 04Sr 

solution* from wood containing tfliinin ; Fermentation 

of (p) Classen , 898r 

Storage of beet . Vermehren 000 
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Itinijinnwe 

Sttttonrvprodu^nof iUe 
M|n«»l kid wetnl production Of the 


815 
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pjdntnroduoiion 

Petroleum production of the 

Pig iron nrodttctlon of Uie . . . . . . ?!; 

Pine cultivftttoii and turpentine production In the . . o J7 

Production of eteel -hardening metaU In the 

•tandarde of purity for food producta 

•ulphur production 

Tantftlum mineral* in the — 

Trade of hi 1906. ^“2' ”i*C.L R®o 

Turpentine and re*ln industry of the • « ■ 

Vneaturated compound* ; Hardening and solidifying . 

Prepwatlw^cS hydratce of . (JP) Knoil und 

Traniformatlon of into saturated 

Ural* ; Platinum production of the 377 

Uranium: Beterminatloo of . Finn 

orSTSatment of • (P) Haynes anW other* 12fl 

ores; Treatment of vanadlferoiw . Oin 

Uranium sodium acetate ; U. 8. Cuatonw decision 1146 

Uranyl acetate ; Action of light on ■. Bach 534 

Ure« : Prepare tion of acidyl derivative* of . IF) 

Bayer und Co 

Urotropliie. Sefi under HoxaniothyleneU4ram‘-ne. 

Utah ; Salt jnirlflcation in 


Vacua; Production of V/ude'®®*" 

ITodnctlon of high hy means of liquid air. Uaude 

and 

Vacuum ; Apparatus for creating and maintaining a . 

(P) Manvers and Phillips 

evaporators. See Evaiioratlng apparatus. 

pans aml^ iSe evaporatow. (P) iuiwaukee Evaporator 


Co. 


(P> Banks 580 


pans ; Hermetically sealed doors of 
Valoula ; Botermlnatlon of extraneous matter in « . 

Turnbull 

Treatment of • Oln . . 6J14 

Finn 1121 
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Vamlah. jP) Xhar^ 

mS^idtQre in the United ^2 

Varnishes ; Influenos of mh»* ,on ttm deeolortsattan of §am 
'- by iiifht. - 
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Mannfaoturs of — — (P) Buoh. • • * • * * • * iAi* ^ 

B^id^ing non-inttommable by carbdn 

Solutions suitable as—. 

Test* for hardness and alasttclty of , tiauno ano - 

V»niljihlB« comporitlon. (P) .w'ariii iS 

VosoUne ; Preparation of water-soluble iF) Bwg *»r 

Vnt dyestuffs ; Leuoo-derlvativw of sulphurised . (P) 

BodUclie AiiiUn und Soda Fabrlk 

Manufacture of — ^ AMi» 

(P) Melster, Lucius und Brflnlng ..y * 

(P) Soc. Chem. lud. In Basle . . . . *7^* 

SalphnrlMil . (P)B»(UMtieAnlUnund8o«*Pi**g. 


VanadUetous uranium ores ; 

lU eomr^nd. In ,,, 

ooc^Tci oMrporu/ HiWi.;;;;;::;;;;:;; 
ores ; Treating '• 1050 

(P) Haynes and othm.. . . . . . 

aa a steel-tnaking element. Kent^Bmlth ... ... 

0 * iSumn Ao«ld» «nd hydro*™ „ 

separating - — frooa 0*^ *od slags. (P) Bouffort ra 

Venodlnm c&rblde Blamriitt. (PI Cle. rr»»«. 

com^ds; Oxidising and LuclS 

^unds In presence of . (P) _ _ e4Sr 

lalts^^KlMtiSly&c preparation and properties of • 

Marino 

Vanina; Preparation of . (?) Pe Montesquiou 1117 

VanHlln ;,^Mannfaotnre of • (P) Spurge, and Oione 

Yamiun vO. 

Var»orisera for combustible llqiUds for use wltli explosion 
motors. (P) 

Feld ....... * 

Seimtiott of — ‘ soittbte in sulphuric sold, ftom air. 

of vS?^**1iihid* ; ^ fdt. W) ^ 

-At •• * ; 
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(P) Badlsche 

See under Fibres, 
arklng 1 
WerscUen-Welssei 

bocn^cxtiacted.^(P) Bdson Heductiow 


Vegetable fibres 

materia) ; Working up — 
* -ftnfelser 


for palter making. 
Braunkonten A.-O... 


(?) 


Tro»tni«it of ;^i™n wtoh oU^™ 


ilAsiry 


Co. 


oils. See undfif Oils, fatty, 
substimees ; Extraction of 


(P) Clarion 91% 

subst^cj^ ; Extraction of albundn from — — . (P) 

VcgetablwT^Tylng contaln^ng^sugw. (?) Hatmaksf #gf 

* Preservation m (?) Fontaine.... f 

Vegetation ; Material for destroying or retarding . (P) 

itiackle *»* 

Velvet; Printing and embossing . (?) BOyer. .... 0*5 

Vrrufrttin afbnm : Alkaloids of the rhtsomf Of — — , ana 

their determination, llrodemann "*9 

Verbena oil. See under Oils, essential. 

Vermin; Destruction of . (P) Oauthiw. « » - » • * - • • * y 
VIclanin, a cyanogenotlc glueoside In vetches. Bertrand. 12*1 

Victoria: Blslnfectant* in 

Vinaase ; Colouring matter from . » wicharas, 


Vlii 


1001 

^ 007 

’(^ncetitMtion"’of beetroot iPwiVin’ ' F^r 

Cyanogen compounds from — — . (?) thein. Fabt. 

Productlon^?f fuerfrom . (P) Conneli aiid 

K(‘covery of nltrotenous matter from after rsmoraJ 

of potash. Vassenx 11 

refining ; Intiuence sulphur compounds on . 

Lacombe *..'••• 

Treatment of in tiie Baab spirit factory, cilns^i m 

and Bowen • • • • j AIill 

Bistlngulsblng fermentation wid wood . wjir 

factories ; Pure cultivaj^bwteria in — . HjWM 
factory ; Annual report of German expeilmsntal 

ManSocture^^^entation 

process ; Bacteriological investigations on tlw qjilclt 

. Hennebcrg ‘ ^ 

Viscose ; Coating pfper, labrios, Ac,, with - (?) 

feid and Tedesko. - • • y ♦ r n ^ 

Formation of filaments from — . (?) iW* 

Mon^Mturs of artiflriiti silk from (P) iloo, 

Manufaofure*SMilainen^^^ and Wms ffOm — *-*• (^*5 ^ 
Manufacture of luatrod* threads, Ac., from 
p(spM%% ortilteads, films* sfid lamlnm icok 
ProcM* rf'^l^king throat and fllui of (?) ^ 

thraiSr^Jnniii — 

Viscoslmotor lor vamishs*. Vslentn 

VWt* to works. Annual Meeting. ......... */,#*; ;■* * 

Vitrified - 


Vitriol chambers. Sm 0ulpburlc arid 

Voitue mria. jte« Hlori^ mes- . ,, , 
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(P) Baeok and 


Thorpe 


(P) 


WaU*eoveringB ; Machine for printing 

others 

WiMj»per : 

Blectroiytic (leterraination of arsenic in — 

Printing . (P) Fleury 

Printing-machine for : 

(F) Comp. Manufactora Flumlneuae . 

IP) Wood 

Wabut ; Black . Levi and WIlmcr 

oil ; Sm under Oils, fatty. 

Wifp printing machines ; Printing mechanism for 

Schmidt 

Wash ; Evaporator for brewers’ or spent . (P) Lennox 

aitd Mackenzie 231, 

Washer for coal and otlier minerals (P) Heyl and Patterson 

for ores ; Mechanical . (P) Nlcholla 

Washing apparatus for use in brewing (?) Jacobs and 

Dtaonfans 

carpets ; Apparatus for . (P) Kelllng 

coal, coke, kc ; Mmdilne for : 

(?) Uayner^and Hardy Patent Pick Co 

(P) Shaw 

deposits from ore crushing. (P) Hutchings 

fabrics ; Apparatus for . (P) Palmer 

machine. (P) Splttal 

machines for fabrics, Ac. (P) Moore and Moore 

machines ; Eotary (P) Stltsel 

maoliimis for textile fabrics ; 

(P) Ainley * 

(P) Hydynskl 

machine for woollen fabrics. (P) Bousselle 

powder containing alkali peroxide ; Packing and storing 

— — . (P) Kftnlgswarter und Bl)ell 82, 188r, 

sugar, Ac. ; (’eulrlfugal machines for . (P) Schiller 

wot)l, Ac. : Apparatus for . (P) Hastln 

wool on bobbins ; Machine for — . (?) Kmoult et 

Ole 16, 

Waste heat in coke ; Utilisation of . (?) WadduJI .... 

Waste waters ; Apparatus for bacterial purification of . 

(?) OllBOU 

of a paper machine ; Direct utilisation of . (?) 

Erfurt 

Purification and utilisation of from sugar raanu- 

fuoturc. Pellet 

Separating solids from . (P) Ues. f. Abwttssorklarunjt 

Water ; Anti*catalytlc actions of . Brcdlgand Fraenkel 

Apparatus for determining oil in feed and other . (P) 

Morison .* 

Apparatus for the electrical purification of . (P) 

Lester ^ 

Apparatus (or electrolysing : 

(P) McCarty and Darby 

(P) VarelUe 27 Ir, 

Apparatus for examining iKiller while tlie boiler is 

in operation. (P) Schmitz 196, 

Apparatus for purifying : 

(P) Allen 

(?) Deolercq 

(?) Dttnkelberg 

(?) Griffith 

(P) 

4?) ^i^ch 

• (?) Solmddt 440, 

(?) StephuDSon * 

Apparatus for purifying by dletUlation. (P) Amer. 

Water Purifying Co 

Apparatus for purifying by electrolysis : 

(P) Balfry, and Eiootra-Pura Water Co 

(P) Zerbe 

Apparatus for softening and purifying : 

(P) Danka and Danks — 

(P) Sheuorman and Hand 906, 

(?) Wollaston 

Apparatus for treating with powdered matediUs. 

IP) Maignen’s "’Flltre Bapide" and "Ajita-Ciil« 

caire " Co., and EUls 

bactecla ; Biology of . Kolm ; ■ ■ • • 4,- 

Omitlniuotis extraction of by electro-osmosis. (P) 

, Meistcr, Lucius und Brlining 

^^‘^tkmiinuoas removal of sulphuric acid from . (P) 

Beisert 

, T Darby 62i| 

" Mfllwiulnation « 611 In boiler feed . (P) Marttn . . 

Ibtiptuntion In crude PCteojeum. Gra^e ... . 

dlstUUng apparatus 
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Water--«»i<. 

Ti 

Kilter for purifying . (P) Milne 167 

Introducing reagents for purifying (?) (Ivarlioff 565 
mlnwai ; Apparatus for extracting lalta from — -»f. (?) 

I>eprln iU7 

mineral ; Electric reslstancca of natural and arttA^ 

. Negreano 824 

Purification of : 

(P) Brown, and American Wire Co, 662 

(P) Griffith ; 87f 

(P) Grondel frtoes 862 

(P) Kestner 1114 

(P) Knlfficr, and Vera Chemical Co 905 

(?) Lambert 862, fiOir, 1063 

(P) Malche 87 

(?) WlXford 86, 87, 888 

purification : Continuous . (?) Schrfider, and 

Deuts. Erfinder*Gcnds«ensch 1.82 

purlflcatloo ; Electrolytic , (P) Dion, and 

Americus Eloctro-Uermatio Co 904 

purification system. (P) Wixford 388 

purifier. (P) Bastlan, and Maschlnenfab. Of even* 

broich 87 

purifying installations ; Lime saturation apparatus for 

. (P) Klchenauer 662 

Purifying and sterilising : 

(P) Lavollay 395 

(P) Halaruler, and Jean ct Cie 711 

Purifying by suspended filter-beds. (P) Glrerd and 

Drajdftr 1063 

receptacles ; Composition for preventing Incrustation In 

. (P) Hubert and Hubert- 1068 

He<’overy of fatty mattt'r from . (P) Get. f, 

Abwftsscrklarung 882, 893r 

Beparatlon of argillaceous matter from (p) 

Horchardt 87 

softening , Mechanics of , Hoyle 462 

Ht-erlllslng and clarifying . (P) Hy 1068 

Sterilising by ozone. (?) Otto 1063 

Stfsrilising, softening, and heating . (P) Westrope 

and Cooper 1063 

still. (P) Barnstead 711 

Water-gas, See under (las. 

Waterproof compound (P) Nowak and Smith 262 

fabrics ; Manufacture of . (?) Bond 372f 

tissues (P) Bond 318, 686r 

Waterj>rooflng cardboard, Ac. (P) Halgh and others 906 

composition : 

(P) Lelshinan 821 

(P) Hhepherd 632 

felts and other fabrics, (p) McKerrow and oihen .... 982 
Hiires, fabrics, paper, Ac,. (P) Meulders and Bourlet . . 1092 

fibrous substances ; Process for . (P) Ohom. Kabr. 

KlOrshelm Dr. H. Noerdiinger 476 

materials ; Process of . (P) Kochmann and 

Kaufmann 262r 

skins and fun. (P) Klugmann 868 

soft felt hats. (P) Maurel 68 

solutions : 

(P) Ledcrer 826r 

(P) Mongauzi 1069 

Waterways ; Eoyal Commission on 288 

W'ax : Bleaching . (P) Welngftrtner O88 

of hhaphia Ruffla. Junleile 43.8 

substitute for making coloured papers. (P> Winter. ... 894 

Waxes : Treatment of . (P) Braachler-Kurte 219 

uulnfUmtnable Kendertng — (P) Bouohei^ .... IO60 

Weed killer. (P) Blackle 605 

Weeds ; Destroying in corafleldi. (P) Gutduurd 906 

Weight ; Apparatus for determining the loss or gain In 

during treatment of substaneoi. (P) Oxiey ....... 01 

Welssblor ” ; Cause of mucilage formation in — — . SdlOn* 

feld 771 

Welding iron or steel ; Method of and fluxes for (?) 

Davies and Clark 099 

Western Australian barks. Mann and Cowles 831 

Whale oil. See under Oils, fatty. 

Whalebone substitutes ; Production of . (P) Polatslk 

and Bloom 548 

Wheat flour ; Bleachlug . Kleurcnt 194 

Process of cleantna , (P) Held 554 

proteins ; Proportlos of . (Thambwlaln 1168 

Whey ; Preparation of from sklm-mlUc. (?) Deutsche 

Milchwerke 8BA 

Whisky blending. (P) Dunbar 86 

Determination of esters, aldehydes, and furfural in . 

Tolman and Tresoot nar 

DistUlation of . Schtdrowita and Kaye 900 

Hemoving noxipus elemonta from tiw ni«bir a^ocmois 

of — (P) BHllard lies 

iSseafse Spirits. 

White lead. (Londbn Chamber of Commaroa) 82 

Oo.«. 4. 998 

1?! iSf 




Wlilte 

of and inlxtuw* of vditte load with 

l«ad oxldea. (F) Ooldaohmldt and Folji^lms 644 

Preparation of from anlphide ore*. Jaeket BOO 

Wbitlttlt J Trltnratlon and line bolWng or dreMlng lump - — . , 

(P) Cooper and Keene 8*6 

WilUa WiekmamU. Zlkee 708 

WlnO'bimattet fuiiftw, 5ocA«ia iiworof*^^ Lindner 80H 

Oolonring matter of red . Oarl*M^ttand ii J7 

Determination of glyrorol In — — . BUlon 77 J 

filter, (P) Dupenx, Glbaud et Cle 18J 

Imports into the TJnlted Kingdom £8® 

from the loqoat fruit. Takahaabi 7^9 

moat; Treatment of . (P) Monti 118. 9Wr 

Wines ; Ageing — >— ; 

(P) Desvlgnes 

(P) Sehts^erbakow 

AlgerUin of the Masrara district. Jalade ..... . . . lOBl 

Apparatns for heating or cooling — — . (P) Soc. Quelln 

Biol^cal ttndles on champagne — — . (^ler. 602 

containing a high percentaw of alcohol. Passerlnl .... 1167 

Deterinination of total aclmty of — — . Andrleu 202 

Determination of tannin in ■" 


Determination of total acidity of — — . Andrieu 202 

Determination of tannin In . Kramsrky ......... 93 

KlectrloaUy ageing and Improving ■■ (P) Desvlgnes 36 

Formation of sulphuretted liydrogen in fruit and grape 

. Osterwttlder vv. *- 

Qralssc sloknesB (roplness) of . Kayser and Man- 

coau 380, e*» 

Improving before fermentation. (P) Barbet .... 947 

improving the quality of ■ (P) Kiteson and Jon- 

gOjI lUoAt iJlof 

Inversion of sucrose in . Mathlou. 945 

Occurrence of arsenic in . Gibbs and James 131 

Persian -. Lecomte 946 

Rapidly clarifying, ageing, and maturing • (P) . 

Monti • Ji*,: V • i,' * j ’ 

ftulphltation Of by sulpiiurous acid. (P) Labordo 491 

from vines attacked by mildew ; Character of . 

Manceau 880 

Wire ; Heat treatment of ateel , especially for ropes. 

Brunton * • • •, 839 

Hermetically sealing Into glass. (P) Bastion and 

”66 

Wires : Insulated . (P) Rupley. and Gen. Electric Co. 28, 28 


Wood; Action of bacteria on 
alcohol ; Manufacture of 


Malenkovic , 
(P) Chute . . 


Apparatus for distilling resinous (P) Frlls. 

Apparatus for extracting resins, Ac., from — — . 


Apparatus for extracting turpentine from . (i ) 

Pure White Turpentine Co,, and Gardner . 82 

Apparatus for forcing fluids into — — . (1‘) Wlllner . ... 73 

Apparatus for heating, steaming, drying, Ac. . (P) 

^oWhtiter 

Apparatus for impregnating . (P) Altena .... ... 8*8 

Apparatus for impregnating or colouring . ) 

Pflrr and Kopetz .1945 

Bleaching action of light on dyed . Hchramm and 

CarboiiiaTug — by superheated steam. Elfstrdm.. . 976 

Cattle food from . (P) Lehmann 904 

Charring . (P) Mtlller 9Jlr 

Colouring to Imitate old wood. (P) Komraann 21r 

Colouring and preserving • (DM^ etllose 7B6 

Composition for Impregnating . <P) Wolmon 316 

Distillation of . (P) J . • • • • • ; • •. - 8J8 

distillation ; Census of In the Unitod StaG^. . .... 686 

Dlstlitatlon of to produce wood sp rit, aoc^ acl| 

acetone, and animal charcoal substitute. (P) Orl- 

lavRcer Chem. Fabrik 

dMiln^atu.: 

dtatiltoi|^^8ud prescr^'ng * apparatus. (P) Davis and 

distilling retort : - 

p) Jackson*, and Bchofleld's Sons Co. 1036 

dtotailng ; Retort furnace for . (P) Brown, and 

Troy Chem. Manufg. Co. 

Drying by preliTiunary treatment of the sap. (P; 

ftoc. Guignard et I^tandle . 

dyeing ; Apparatus for — — . (P) Schmidt 1092 

^eing process. IP) Griinhut . . . • • v 

mtlecim moisture on ttie strei^ii of . (U.8. Forest 

Service Report) ; 

Extracting oil of turpentine, Ac., from ; 

(p) MoKenrie J|j6 
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SxSt^on of tSpentlSe <md roaln from . (P) HaJe 
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fungus. (P) Haaaelnuum >...*.m.*‘**^* ^8 

Improving the colour of impregnated or dyed — tP) 

Hammemlahr * * « • a* IK 

inaeet : Boring oa^Whttet of a 1 ♦ * f gj 

Idanufacture of amfloial (^1 ^ 

oil; Oxidation of . (P) KronlMm, 

ii-i-iWii'-iid'KS; *” 

** 

Preservation of : 

(P) Card m 

(P) Hoettger » 

(P)d[>otii8en V-*’ IK 

printing process. (P) Goodwin •, • Al.* • • • *!• ^ 

Producing dark colour on . <P) Chaiii,*T«chn. 

Laboratorium E. Bartels lUS 

Producing a liquid-tight joint wwn and a dyeing 

or impregnating vessel. (P) Kron, ............ isg 

puip ; Detection of mechanical Bergs, . ....... . wW 

pulp ; Dyeing . (P) Longley ^ . •#« 

pulp production of Norway *» 

pulp waste liquor* ; Sulphite Krause .......... w 

Rendering non-inflammable bye mewM Of non- 

hygroscopic compounds. (P) Rgae 

resinous ; Treatment of ’ tkli* ^ 

Rotary dlgcater for saccharifying . (P) Cle. I»d- 

des Alcoois de I' Ar<ltohe 1 • j 

spirit; Continuous preparaUon of pure, concentrated 
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spirit; Productiou of - — from wood and aawdttst. 

(P) ^rljavaocr Chem. Fabrik ..... * ir* • * ’ 

sUll. (P) Copilovltch, and Standard Turpentine Maauf. 
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supply of the world iLi • 
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Oleanslng . and recovering grease and aolveiit. tP) 

Detergent for scouring (P) ^9****^'. ' 
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sulphite. Hellmann und Oo., and Batteguy • '-•••• .JK 

Drvlna loose . (P) Jahr lM0r» 104$ 

g^SSS — wito Ardllne Black. (P) Bathm^...**. Jg 

Eifect of chlorine on *£0 SS 

Extracting with volatile aoivepta.^ (P) W 

Extraction of grease from . (P) »«rt 4Htd gWJg 4^^ 

fat; Decomposition of.—., (P) ^ 
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Muellor W 
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Woollen fabrics; Produfltlop of 
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W(«itod ; Moiftturo In . HAttuhomo. HR 

Wort ; Appawfcw for cooling bMweW (P) Iknlcl 

*nd Thornley 43d 

Apparatus for (crmcuting, maturing, and storing . 

(P) Crossman and Solg 193 

boiling Cannon and Fyflc 193 

<>ooling; Inexi>onilve . Pongratx 945 

Determination of tlie colour of with Iodine solu- 
tions. Brand and Jals 640 

Determination of extract in . Van Laer 886 

Fermenting . (P) SchalH 1062 

infection on the cooler and refrigerator. Cliapman 900 

Influence of water-borne bacteria on . Bode 228 

Preparing concentrated . (P) Monti 047. I062r 

Treating and ageing . (P) Declccbach 047 


Xantlilc leucomalnwt ; Action of on copjwr. Sloraneseo 305 

Xanthine ; Conversion of caffeine Into , Fischer and 

Ach 282 

Xenotime deposits in !^iugganu. Liwk 188 

Xyloldlns. Haeusscimann 444 


Yam: Drying In cop form. (P) Jahr I040r. 1042 

drying maclilne. (P) Marr 807, 024 

Gassing machines for ; 

(P) Arundel and Hlgginson 758 

(P) Villain 425 

In luink* : Machine for boiling off, cliarglng, dyeing, and 

■washing . (P) Durand c.t Cle 755 

Machine for treating with liquids, gases, Ac. (P) 

Hardcastle 758 

Manufacture of coloured polished . (P) Duckworth 68 

Yeast ; Absorption of dyestuffs and metallic salts by . 

Bokomy 708 

Acclimatisation of‘ to saccharine niluerHl nutrient 

media. ITingshelm 823 

Acclimatisation or to sulpliiu'ous a(!id : 

Glmel 102 

Poxti-Kscot 480 

Accllinatiseii — — for grain dlstillatipn. {P> Jacquo- 

min and Frltsche 1062 

Action of stlnmlantu on . Dclbrueok 85 

Anomahis , Zikes 708 

Ash contents of certain Helnxelinann 551 

AUroentary product from . (P) Jucquemin 710 

Assimilation of ntito-dlgjwtlon products of beer by 

yeasts and fungi. Lindner and Stockhausen 1060 

Behaviour of butyric and allied acids In presence of — — . 

Bokomy 860 

ts a by-product, l.utt and Matthews 566 

edit ; Influence of concentrated sugar solutions on eudo- 

tryptase In dead . Uromow 708 

. Osterwnlder 771 

Cultivating (P) Kruls and Rjnghoffer 1063 

eulttae ; Method for pure . Wickman and Zikos. . 820 

Desiccating and preserving . (P) Livingstone 85 

Disposal ol waste — — . Srhidrowitx and Kaye 650 

DlvlsioD of cell-nucleus of pressed . ftwellengrebel 899 

Growth of ~ in mineral nutrient media C'hrxaircx 85 
Influence of acids and other substances on infected dis- 
tillery and pn'ssed . Henneberg 1166 

Influence of mycoderma on . Koeenwlc* 602, 809 

Juice ; Alcoholic ftrnieut of . Harden and Young 

. 490, nil 

Manufacture oi dry . (P) Hahn and Bciser iSOr 

Part played by cysts of glmosporium In the origin of . 

viala and Paccotet 329 

Plasmolysls and turgor- regulation of , 8weUcngrebeI 860 

l^roducnoti of dlsullers’ from materials used in 

tapioca, sago. Ac., manufacture. (P) y candor. .. 773 

Production of sulpluirettud hydrogen by : 

Bchander 649 

wm and Wanrtewcheck 227 

Pure — — . 8Jau 385 

BelatJon of oxygen and of movement of nutrient solution 

to increase and fermenting power of . Nathan 

and Vuebe 551 

larrtna In — Bcttgee and Heller 227 

Saawii^of ettniialnby - 1 — . Guignard 602 

$pmm ; Influence of formaWebyde on Hlrsch . . 277 

tBsm^nifarbread-malring. 1?) Pink 49i 

** Stoae^nam " In the dropping system of fermen- 
tation. Eogerffm 899 

mpiHifriiientatton beer — Itegensburger 860 

Irip&Mntattott and bottomff^rmwtatidn 

Y^^OAattdbMealty. mnsen 550 

^ Ootbak 281 


PAOK 

Zeiss* immersion rcfractometer ; Dctcrmlnatlcm of augam 

by . Wagner and Binck 200 

Zinc alloys ; Manufacture of — -r.. (p) UlUtts. . , 600/ 

Analysis of industrial — — . HoUard and Bertlaux .... 829 
-antimony alloys : 

Hhemtschushny 268 

ZcmcxuxnyJ 640 

Apparatus for making . (P) Armstrong..., 542/, 034/ 

•box precipitates ; Production of high-grade gold bullion 

from . Morris 420 

ElectrodcTKiiltlon of . (P) Langbeln A Co 323 

Electrodepodtlon of with a rotary electrode. Price 

and Judge 648 

Klectrolytlc production of . (P) Slemeas und 

HnUkeA,‘G 1064/ 

Etching — — by electrolysis, (P) Streaker and Streoker 381/ 
Extraction of — or Its oxide from ores. (P) Soo. 

Anon. M6talJ. Proc. de Laval 601/ 

Ferrocyanule method for determining . Seamon. . 1233 

furnace : 

(P) Dor-Dclattre 26, 185/, 878/ 

(P) Ellis 432 

Fiinioce fur extracting . (P) Schmidt und Desgrax 1166 

fuses Schwartz and James 70 

-gold slimes ; Proposed treatment of before smelt- 
ing. Moyer 887 

inilusiry of British Columbia 1224 

industry in 1905 ; Silesian 183 

•* Inscnsitivencss ” of . Chapman and Law 137 

•magnesium alloys. Gnibc 480 

Manufacture of • 

(P) Fritsch and Nonnast 816 

(P) Melinor UOl 

ores : Extraction of precious metals from . (P) 

Cnited Zinc and Chemical (!o 378 

ores . Heduetlon of . (P) Snyder 322 

ores , Ketort for reducing . (P) Delvillc, and Ole 

des Mfitaux et Prod. Oliim. d’Ovcrpclt 1051 

ores; Treatment of . (P) Ziukgewlnnungs-Oes. 991, 901 

ores ; Treatment of complex . ( P) Brunet 486 

ores ; Treatment of sulphide : 

(P) Imbert 933 

fP) Mclvor and otiiers 766, 1224/ 

ores , C.8. Customs decision on 26S 

ores and waste ; Manufacture of zinc white from . 

(P) Worsey and Hoal 1056 

production of Upper Silesia 125 

Puritictttion of from arsenic. Thome and Jeffers. . 430 

Realising value of material containing . (P) Stol- 

xcnwald 1224. 1224/ 

refining proem (P) Callrnann and Bormann 481, 705/, 861/ 

Reduction of ferric chloride by . Randall 338 

retorts : Mannfnctnre of . (P) OneneBU 601/ 

smelting process; Eiectrieal — — . (V) Johnson 322 

Titration of with potassium ferrocyanlde. Mur- 

mann 498 

Titration of by tin* Schaffnor process. Deckers. . . 911 

Treatment of oxidised minerals contalnlog . (P) 

Rnmbold and Patchln 825, 765/ 

Treatment of pyritic ores containing . (P) Metals 

Extraction Corpn 766 

M’orks residues ; Recovering the xinc and carbon from 

. (P) Stolzenwald 1224, 1224/ 

Zinc azonaphthol dyestuff and process of making sami). <P) 

Kalle und Co 65 

carbonate ; Ihreclpltated basic . Kohn 083 

chloride ; Electrolysis of fused In externally 

heated cells. Vogel 595 

formaldehyde hydrosulphite : Manufacture of . 

(P) Badlsche Anliln und Soda Fabrlk 260 

(P) Foumenux and Metz 217, 811, 811 

iodide ; Isomorpliisin of mercuric iodide \irith 

Duboln 767 

nitride. White and Klrschbraun 1100 

oxide : Apparatus for converting zinc sulphate solutlou 
into . (P) Dewey, and Amor. Zinc and Chem. 

Co 374 

oxide ; Recovery of from ores. (P) Rumbold 

and others 826 

perborate ; Preparation of : 

(P) DeuU. Gold-und Silbartcheide Anstalt 443 

(P) Rocssler-Hasslacher Co 777/ 

peroxide; Manufacture of rich . (P) Hlux.. 929 

salts.' Hydrolysis of — — In presence of Iodides and 

iodates. Moody 1048 

sulphate : Ajiparatus for tiie manufacture of ■— — and 

alkali. (P) De Stuckld 72/ 

BUipblde ; Manufacture of r 

fr) Banson and Marller 607/ 

(?) Ranson and de 8tuckl6 477/ 

sulphide ; Roasting precipitated . Knitwig , . * . . . 367 

sulphite; Preparation of . (P) Burnet... 486 

wlutej Manufacture of . (P) Worsey and Hoal... 1056 

white oil paint. <P) Hentichel und Co. 1056 

Ziueifteotti rcsiduea j DatermihiMon ol sulphut in 

Lunge and dtiarlin ISO 

firconiumailirtde. Edntgiobiiiid 612 
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Alkali, A<»., work* ; iTortyaecond annual reiiort on by 

the chief iniipeotor ®14 


AlkaUchlorldaerlegttng ; Klektrolytische 
Motiilkaihoacn. (hucion) . . . . 


mlt flUksigen 


Aluminium ; Production of and Ita Industrial iiac 

(Minot) 208 

Ammonia and it« compounds. (Orossmaiin) 1070 

Analysis ; Elements of quantitative (llallny) 44 

Analysis ; Methods of organic . (Sherman) 840 

Analvsls ; Outlines of qualitative chemical , ((Jooch 

and Prownlng) 1178 

Analysis: ttsiiciples of qualitative . (llOtiger) 12aft 

Analysis; ffllaller chemical . (Newth) 1124 

Anorganisohen (^hemle ; Lchrbuch der — (Erdmann). . . 872 

Arsnelmittel-synthese : Die auf Orundlage der llexie- 

huugeti KVflscben chmnlschen Aufbau nnd WirUung. 

(Praiikcl) 

Antnrax ; Report on the ineldenco of in the nianufao* 

ture ol horsehair and bristles. (Legge) 618 

Baeyer’s gesammclte Werke ; Adolf von 05 

Beet sugar manufacture ; I. Extraction and epuratlou. 

(Ware) 

Blanchissage et I’appret dn bilge ; Le — ■, (V^srcfel) 208 

Cane>BUgar manufacturers and tlieir chemists ; Handbook 

for . 8p nwr 141 

CaplllMltHtB- und Adsorptionserscheinungcu beruhenden 
(Japlllaranalysc ; Anregung rum t^tudiiun der auf 

. ((loppelHrot-der) 141 

Cellulose; Ecscarches on . (Cross and Bevan) 718 

Cement, Portland ; Its composition, raw materials, manufac- 
ture, testing, and analysis. (Meade) 12510 

Ccramlque industricUo ; La — ■ (Granger) 208 

Chemical engineering ; Elements of — (Grossnmnn) 6151 

Chemistry; Conversations on . 11. (Ustwald) 208 

Chemistry for dental students ; Lecture notes on , inolnd- 

iiig dental chemistry of alloys, amalgams, Ac 

(.Smith) •'72 

(,‘hemJstry ; History of (Armitage) b08 

Chcmist4'y ; Practical cxen’ises in . (l)iming(on) 288 

Clays : Tholr occurrence, iirdtjcrtlce, and vial's, with special 

reference to those of t.W Dnlted rttateo, (Rise) .... 12510 


reference to those of t.W Dnlted rttateo, (Rise) .... 12510 

nayworkers’ handbook ; The — — 014 

Coal Uhles, 1005 1230 

Coiniuiitee on analysis ; Report of the International — to 
tin; .Sixth International Congress of Applied Chemis- 
try, Rome, liKlo (Lunge) O.W 

Crystallography ; Introduction to chemical . ((Jroth) . . 806 

Customs’ tariffs : 

Austria-Hungary oi t 

Bulgaria 

JloumanJa - 4®” 

Russia 1130 

Cyanide Industry : The -• — . (Koblnc and Lenglen) 896 

O’anide process ; The . (Miller) 1128 

Dairy analysis , liUboratory Inaik of < - — . (Tliehmond). . . . 141 

Dangerous trades ; Action taken by the Home Office 718 

Department of Agriculture ; Annual report of tlic Imjierlal 

for 1004- or, 564 

Electric power ; Whaf. it is and what it can do. (Marshall) , . 20 k 

Elektroehmnlschen deutsehen Heielispiitente ; Die 

(Ferchlaud and Rehltlnd* r) 11-4 j 

Eloktrolyse geschinolsener Halse ; Die II. and III 1 

(J.oreiiz) 06, 664 

Explosives; Annual report of H.M 1 n.speetor of - - 782 

Extra phannacopmla of Martlndab* ami WesteoD 068 

Factories and wotkshoiw ; Annual rovuirf of the ( 'bief Inspector 

of-- for loot 880 

Ditto for 100.6 71 h 

Furbstoffe ; Chcnile der organlschcn . (Nietakl) 840 

Farbstoffft; Tabellnrischc Uebersicht lltiwr die kttnstlichcii 

organischen . (Lehne) 2«8 

Ferric and hcUographic pmeesses. (Brown) 1178 

FctteundOele : Technologic deyr 1610 

Furnaces ; Industrial and m<dhoda of control. (Daniour) 718 

Ga» undertaking^ (LtK’af authorities) 

Ditto (other than above) 449 

Oa« undertakhias, lW)4-& ; The " Gas World ” analysis erf 

aecoimts of . ...» - • 

Haran and die HaT»behiUt«r ; Die . mit Elnschttise der 

MBchsaefte. (Taehlroh) 12^6 

aatmanttfacturing ; (%i’mlriry (Smith)..,.. 1R14 


FidX 

Belmholx: Herman von-- — . (Koenigsb^W)* '•••*♦>* ♦ 

Htiiles, gralMes, et Mres ; Technologle et adalyM 

(Jim (Lowkowltseh) 

Import duties return i Colonial IIM 

Import dut^, 1006; Foreign ‘ JJ 

import duties, 1006; Foreign 

Iron oxide and lime for mw , J 

valuation of . with notes on the dotorn^U^ 

of sulphuretted hydrogen anil earbon alogtaa In 

gas liquor. (GrevlUe) * 

Koka, Kolden. und Brikotts ; Probonahme uud Unt«- 

suchong von • (Berthold) tlJ4 

Laboratory guide; Church's (Klnoh) 1*®« 

Ice formation, with special reference to anchor-loe nnd 

fraril (Barnes) -y- 

Inorganic chemistry ; Practical methoils ol . (Perkin) OW 

Metallurgical railculatlons. (lUcUards) * Mw 

Mines and quarries ; General report and statiaUes for 1004. , , 

Part IV 

Mines nnd quarries ; General report and i^tlstlci forlOOo: . 

Mineral industry during 1004; The W 

Mineral industry during 1005 ; BtatlsUcs. technology, and . 

trade * 

Mineral oil testing; Laboratory book of . (Hicks) WJ 

Mineral resauroes of the Dnited States. (Day).* Wa, 

National Physical Laboratory; The — - M* 

Oesterreichlschen clioiiaschcn Industrie ; Jahrbuoh der . 

(Hanel) * W 

Official chemical appointments held In Great Bril-alji and 

Ireland, in India and the Colonies ; A list of »7* 

Organic compounds ; Kloctro-ohomlstry of . (Wb). . ttS0 

Organischen Chemle ; Kurzes Lehrbuoh der^- — . (Beratbsen) H 

L’Ozone. 

J*aper making ; Chapters on . Vol. 11. (Beadle) .... 14« 

Paper technology. (SindoU) i'l,*’*, 

Patent Office library ; Class list and index of tlie periodical ~ 

publications in the jw 

Pliyslcs and chemistry ; The new .* (Shwistone) .... 

PolarlHcope in the cbeniicai laboratory : The . (Rolfe) 

Producer gas. (Dnwsoii and barter) 11E4, 

Producer gas and gas producers ; Treatise cm -. (Wyef) 240 

Prodults rhlmlqucH propremont dits ; Fabrication des * 141 

IVotolds; 15hcmlstry of the . (Mann) WJ 

Radiography ; l>ractlcal :* — (Iseiitluil aud Ward).... MTA 
Royal €<»Ilcg« of Hclonco : Final report of the DepartmonUil 

Committee on tiie w* 

Hapoiiincatlon des corps gfas; Contribution a I’etudo 

la . (Nlcloux) 

Kavons cl- iKmgles, (Puget) IW 

Science and the manufacturer (Quinton) 

.Soaps, caudles, and glycerin; Modem (Amcritwml ^ - 

07# 

Soffioni boroclferl e la Induatrla dell’ acirto borlco In Tosemia } , 

j. . (Nnsml) ,1. . rf . 

Stlckstoffs ; Die Oxidation des In der HortispaBil<utt(i» 

flamme. iBrode) ’.•■'.’V ^ 

Tccbniscb-chemlsche Instltut der kgb Hocihadmle 

zu Berlin i Das ncue (WIU) 

TcchnlHcli-ciiemlwdiBB Jahrbuch. (Bicilermwm)* . . . 

Thermoilviiamik Eiiitffbrwng in die auf encrget^lier 

Oruiidlage. (M^yer) w 

Toxliics and antiL)Xiues. (Opiwnlieinmr) 05* 

Trade of British India with Bdtish i^eWloiw and f« 

countries. 1900-01, and 1904-05; Tables refallng' 

to the ■ 

Trade of the United kingdom, 1904; Annual stat^mdlt 

of — : supplsmeat 

Trade of the United Khigdora ;2th ' 

British possessions, 1906 ; ateWWWOt 

Tmpentlno Industry of the United States . . ^ . 414 

Vogcublc foods : ^doscap/ cj — < 
to the dete^itlon of adultetetted Wld tw 

of tiUxtures, , (Wittton) w®* , 

Ventilation of laotoriw and worlwhopii. , 

, Homo Office) * • 4^. 
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Boor, Leonard G., l/o 89 ; 21, Mincing Lane, 

Caro, Dr. Heinrich ; Jpumnls to 0.8 1^.9/ 
Baden, Germany. 

Garke, Goddard; Journals to ^60-64, Artil|^.\ 
London, E. 

Dowhirst, Jno. A., l/o Shipley ; Borough C " 
Halifax, Yorks. 

Dickinson, A, J. ; all communications to fit* 
High Road, New Goss, S.E.* 

Douglas, Loudon M., l/o Baltic Wharf; Dougin 
Putney, S.W. 

Doulton, H. L. ; eommanloatlons to l^yal 
Potteries, Lambeth, S.E. 

English, Frank % V3 Manor Park ; 47* 

Eak Ham, E. 

Etheridge, Arthur T. ; 

House, Feathei ^ 
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]/o Xltigh Strae^ Poitiitoim* 

k, Chemui 

U J*» Vo London ; o/o A, Bonko, Roberto & Co., 
Ltd., 4 Hue Lamaxtiuo, Lille (Nord), Pranqe. 

Fnwsitt, X)r« Chae, £. ; all oommunioat\pns to 9, Fore-, 
mount Terrace, Olaagow. " 

Gall, Henry, l/o Paris ; 4, Rue Albert Joly, VersaiUes, 
France. 

Gardner, Prof. Walter M. ; Journals to Technical* College, 
Bradford, Yorks. 

Gaidar, J. J. ; all oommunioations to 5, Wroxham 
Hansions, Canfield Gardens, N.W. 

Gotdding, Sir W. Joshua, Bart., l/o Hden Quay ; North 
Wall, Dublin. 

Guthrie, Alan, l/o Cawnpore ; So\ith End, Northallerton, 
Yorks. 

Gyr, Dr. K, H., l/o Zurich ; Zug, Switzerland. 

HMden, Dr. Arthur ; all communications to 2, Marl- 
borough Road, Richmond, Surrey. 

Hargreaves, Jas. ; oommunioations to May Villa, Peel 

^ House l^atie, Widfies. 

BOltrison, Q. Herbert, l/o Middlewich ; Hagley, Stour- 
bridge. 

Hatsohek, Emil, l/o Now York ; c/o Malto-Poptono Co., 
Ltd., Needham Market, Suffolk. 


London, E,0. 

Sisson, G., Jun. ; Journals to 13, Grey Street^ Kewoaitle- 
on-Tyne. 

Skurray, Thos. ; communications to The Brewery, 40, Ook 
Street,^ Abingdon, Berks. 

Smart, Bertram' J., l/o Ennis Road ; 35, Wrottealey Road,. 
Plumstaad, S.E. 

Smith, F. Gurney, l/o Blackburn ; Dept, of Chemistry, 
Manitoba University, Winnipeg, Canada. 

Sowerby, T. H. ; oommuhications to Canal SOap Works^ 
Verney Road, Rotherhithe, S.E. 

Van Markeu, J. C. ; all oommunioations to Teohnisohe 
Hochschulo, Aachen, Germany. 

Vernon, R. H., l/o London ; o/o Westrumite Co. of 
America, 1117, Monadnook Building, Chicago, lU.,. 

Ward, G. J., l/o Nottingham ; Hallam Fields, Ilkeston, 
Notts. 

Whiffen, Thos. J., l/o Southfields ; Cerria House, West 
Hill, Putney, S.W. 

Wilson, Leonard P., l/o Han well ; Heath House, Wallasey 
Village, Cheshire. 

Wooloott, G. H., l/o Montenotte : Lady’s WeU Brewery. 
Cork, Ireland. . ^ 


Hazen, C. R., l/o Collingwood ; 33, Dartmo6r Street, 
East Cleveland, Oluo, U.S.A. 

Hollinshead, Peter, l/o Middlewich ; 19, The Hollow 

Way, Runcorn, Che.shiro. 

Jordan, Dr. 1). S., l/o Edinburgh ; Tcmora, Colinton, 
Midlothian, N.B. 

King, Walter R., l/o Avalon ; Holford Lodge, Trinity 
Avenue, Southend. 


Young, J. H. ; communioatioiia to c/o Cassel Cyanide Co.^ 
Ltd., Shuna Street, Maryhill, Glasgow. 


New Year’s Honours List. 

His Majesty has been pleased to confer the honour of 
Knighthood on Prof. Alex. Pedlor, C.I.E., F.R.S., Director 
of Public luHtruction, Calcutta. 


Kingzett, C. T., l/o Chislehurst; 1, Hornton Street, 
Konsiugton, W, ; Journals as before. 

Knudsen, Hans, l/o Gillingham Street ; 68, Victoria 
Street, Westminster, S.W. 

Mirth, Wm. ; Journals to Soho Works, Ancoato, Man- 
chester. 

MarjL Dr. Emil ; Journals to 12, Gordon Street, Gordon 
Square, W.C. 

Moore, Chas. W . ; Journals to Gloriftstrasse 66, Ziirioh IV., 
Switzerland. 

’ Morsoti, Thos. ; communications to 38, Elsworthy Road, 
Primrose Hill, N.W. 


Deaths. 

Christy, Thos., The Manor House, Wallington, Surrey, 
Crosskey, Alexander Nash, older son of Walter F. Crosskoy, 
M.I>., at Albion Street, Lewes. Jan. 7, 

Rylaud, Howard P., Moxhull Park, Erdingtou, Bir- 
mingham. Dec. 28. 

Whichelo, Matthew A., at Woodleigh, Arundel Road,. 
Eosthourno. Jau. 6. 


Munill, Dr. Paul I., l/o London ; P.O. Drawer 986, Wil- 
mington, Del., U.S.A. 

Hewalb ,F. B. ; communications to Washington Station, 
EkS.O., Co. Durham. 

Orr, Jno, B., l/o Widnes ; Crossaoroa, Woolton, Liverpool. 

Pikes, Dr. Walter C. C., l/o Box 1080 ; Box 4681, Johan- 
itosbnrg. South Africa. 

Peim, Richard; all oommunioations to 1712, Sherman 
Avenue, Denver, Colo., U.S.A. 

Reekie, J. A. ; communications to Woodhouse, Hayfield, 
Derbyshire. 

Render^ Fred. ; all oommunioatidns to Underley House, 
Whitefleld, Manchester. 

, Rink, Arnold, l/o Butler Street; 14, Hamsoll Street, 
London, ^^.C. 

Rdyil<^I)awson, H. ; Journals to c/o Messrs Peyton and 
Son, Chexnioal Works, Lister Street, Birmingham. 

Ruddook, F. G., l/o Egypt Street; Corporation Street, 
Barrington. 

Sohoefier, Dr. W. R., l/o Shoreditch ; c/o D. C. Griffith 
and Co,, Victoria Avenue, Biahopsgate Without, E.C. 

Beorie, Alfred B. ; Jommla to Cliltonville, Claremont, 
Sheffield, * ^ 

ShiMutoiir, A., l/o 43 ; 6, Derby Rood, Bnrton-on-Trent. 

Sbeddfn, Frink;i l/o 26, Raroholme Lane, 

tlbngblol^MMtohr#^ ^ 

Shotik, A,, l/o Hendon ; Alnus Merifile Road, Harrow. 


Patent List. 


N.B. — In these lists, tA..] means *' Application for Patent,” and 
[C.S.] ** Complete Specification Accepted.” 


Where a Complete Specification accompanies an ApplIcaUon. an 
asterisk Is affixed. The dates given are (1) In the case Of AppUca- 
tlous for Patents, the dates of application, and (tl) in the ease of 
Complete Specifications Accepted, those of the Official JoamalB< 
in which acceptances of Uie Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I.-.PLANT, APPARATUS. AND MACHINERY. 

<* 

[A.] 26,871. McBfiingor & Popper. Drying prooe8a‘"nnd 
apparatus therefor.* Deo. 12. 

„ 26,040. Oolo. Crucibles and furnaces. Deo. 14. 

„ 26,040a. Cole. Crucibles. Doc. 28. 

^ 26,065. Pracho and Bouillon. Apparatus for the* 

evaporation or concentration Of liquids. [Got, 
Appl., March 24. 1906.]* Deo. 14. 

„ 26,179. Humphrey. See under II. 

„ 26,409. Shaw. Apparatus for evaporating Uquids. 

Dec. 19. 

„ 26,441. Watt. Kilns. Deo. 19. 

„ 26,706. Giron. Apparatus lor obfriw iniiMik 

coAtoiaing liquiffii with oorbonk othor 

gu. [Ft. A^., Jmi, 14, IBOWLI* Dm. SL 





.wWmMmS^i 


tA^l rn^mt haifA Ij^faintt for 
suxing milMtiaoM. Dee. 2^ 


Mtl^ 


[aS;i l^tifor. liquMfoel Ua^ 

„ 284 d 4 ( 1904 ). KxmtL HxifotfotM of lyikl. 

emitting bodies for eleotrio inonndeio^t Mpi. 
Deo. SS 9 . 


o 20,998. (Isrke. See under H. 

,» 27.167. Keufmenn. Aocamnlntors for finseous 

bodies. Dec. 29. 

fO.S.] SS,a(M and 28,204i (1904). Haoqniatea. M»thod i 
^ apparata. for leparating .olid particle, from ' 
each other. Deo. 28. 

„ 27,618 (1804). De Kierzkowski>Stouart. Means 

for atomising liquid and gaseous fluids. Deo. 20. ! 

„ 27,876 (1904). Aktiebolaget Separator. Centrifuffal ' 

separator for liquids. Deo. 30. 

„ 27,876(1904). Aktiebolaget Separator. Centrifugal i 

separators for liquids. Dec. 30. ! 

,. 29,178(1904). Kestner and Liveraedge. Centrifugal 

, apparatus for purifying gases, applicable ^so I 
for absorbing gas by liquids. Deo. 20. 

„ 29,329 (1904). Hhaw. See under XVI. 

„ 29,512 (1904). Renshaw. Filtering apparatus, j 

I)ec. 29. I 

», 1646 (1^5). Lennox. Spraying devices for evapora* | 

ting liquids and for other purposes. Deo. 30. ' 

„ 5108 (1906). Croafield and Markel. Separation of j 

solids from liquids. Doo. 20. 

„ 6‘225 (1905). Yagn. Drying apparatus. Deo. 20. | 

,, 07^) (1906). Voss and Stem. Producing heat and j 

ignition by means of oatalytio action. Deo. 30. 

„ 13,603 (1905). .Jules Jean et Cie., and Raverat. I 

Process for recovering vapours of volatile sol ven ts. 
Dee. 20. } 

; II.—FUEL, OAS, AND LIGHT. 

fA.] '25,926. Day und Wiesengrund. Suction gas pro- | 
duoers. Deo. 13. ^ I 


a, 28,608 (1904). Neilson. See under m. , 

.. 28,707 (1904). Weaselsky. Gas generator for the 

exploitation especially of dust coal. Deo. 29. 

„ 6434 (1906). Crosta and Morton. Gas produoera 

Dec. 20. 

„ 0794 (1005). BelL Apparatus lor the manufacture 

of gas. Dec. 29. 

„ 14,491.(1006). British Thomson-Houston Co., Ltd. 

(Gen. Electric Co.). Incandescent eleotrio lamps 
and methods of making same. Deo. 30. 

16,646 (1905). Brunok. See under VII. 

„ 19,995 (1005). Hutmachor. Produotion of oar- 

buretted generator or water gas. Dw. 20. 

„ 2.3,097 (1906). Siemens und Halske A.-O, Manu« 

faoture of incandescence Imdies for eleotrio 
light. Dec. 29. 

.. 24,136 (IfliUS). Export -GMg1iihlioht.(teii.m.b.IL, 

Method of making incandescent bodies f^ 
incandescent gas lights. Dec. 30. 


ni.— HESTRUcrriVK distillation, tar 

PRODUCTS. PETROLEUM. AND j 

MINERAL WAXES. 

fA.] 26,917. Simpson. Decomposition of organic bodiefli, 
Dec. 23. 

|C.S.] 28.508. (UK)4). Neilson. Purification of and 
recovery of tar, Ac., from blast-fnmaoe, pro- 
dneor and like gases. Deo. 29. 


26,108. Harry. Steatite incandescent gas mantl 
Deo. 16. 

26,179. Humplu'ey. Apparatus for the ^eatmor 
of gas, water and other liquids. Dec. 16. 

26,189. Love. Inclined coal gas retorts. * Dec, li 

26,262. Feld. See under VII, 

26,496. Evans. Vapourising oil or the like fc 
combustion. Dec. 19, 

26,556. Campbell, Binnio and Reid (Smith] 
Apparatus for washing and separating coal an< 
other minerals.* Dec. 20. 

26,666. Dibdin and Woltereck. Process for th 
produotion of permanent heating and illumina 
ting gas. Dec. 21. 

26,763. Tangyes, Ltd., and Pitt, Producer ga 
plants. Dec. 22. * 

26,829. Fielding. Suction gas generators. Deo. 28 

28,847. Green and Mieville. Apparatus for pro 
dtioing gas from petrol for uluminating anc 
neatmg purposes. Deo. 23. 

26,856. Bourdos, Rothschild and Sutcliffe. Fila 
menta of incandescent electric lamps. Dec. 23 

26.899. Browne. Treatment of spent oxide frou 

^'^jjifyiiig and renderinf 
■ame fit for re-use.* Doc. 23. * 

26.900. Itowne. Treatmont of .pent oxide froii 
gas purifiers for revivifying and rendering sami 
fit for re-use.* Dec. 28. 

^^Doo 2^ Brown. Carbonising (^oal, 

20j^. 0arke. Condensing apparatus suitabk 

^tho punflcation of coal and other gases. 

27.901. Hiby, Coke ovens, Dec. 27, 

27,002. Bloxam (Lux). Mattufaoture of electric 
fflamenti from tuiUMtefi or 

WltiSL Oox, Ota produdng ft|q»mtus. Dec, 29. 


IV.— COLOURING MATTERS AnD DYESTUFFS. 

(A. I 26,383. Imray (Meister. Lucius und Briluiim). 
Manufacture of o-oxymonoazo dyestuffs. DeoTiB, 

„ 20,495. Meister, Lucius und Brilning. Manufaoturo 

of a new vat dyestuff. fGer. AppL, Jan. 80. 
1906.]* Deo. ff&, 

.. 27,000. Abel (Aot.-Ges, f. Anilinfabr.}. Manufacture 

of an indophonol. Dec. 27. ’ 

[C.S.] 28,647 (1904). Lichtenstein. Products applicable 
as colouring matters and for other inoustrial 
purposes. Deo. 30. 

„ 8908 (1905). Ransford (Caasella und Co.). 

faoture of new sulpho acids and dyestuffs tbefo- 
from. 29. 

.. 9326 (1905). Abd(Aot.-Geaf. Anilinfabr.). 

faoture of a new p-anfidoifiienylethersu)p)iQolo 
acid and a colouring matter therefrom^ Deo. 


V.-PREPABING, BLEACHING, DYEING, 
PRINTING. AND FINISHING TEXTILES, TARNS. 
AND FIBRES. 


fA.] 26.693. Feiimann. See under XIUA. 


25,762. Lake (Soo. Anon. Coop, per la Sfagiffiiatma, 
e r Assaggio Delle Sete ed Afflni). T^eatmeiijt of 
silk.* Dec. 11. 

25,816. Young and Hardman. Bleaching v«isl4ii£ 
fibres in the raw ot; manufactured state, pfo, 12, 
25,874. Koehlear. Cop tubes. [U.S. A|^„ Aug. 
26, 1906.]* Dec, 12. ^ ^ 


26, 173. Meister, LnoiUs und Druningi Manufoofore 


26^1. Johnson (BadiscbeAii 
for U 

Dfo. la 







(A.1 26*762. M&tberiuid Platt* Ltd. <M«rin). Apparatus 
for dyeing* washing and ftnishing fabrics and the 
like. Deo. 22. 

*, 26,962. Bethmann. Process for dyeing wool or 

other animal fibres with Aniline Black.* Dec. ^7. 

„ 27.064. Arrowsmith. Machinery for washing, 

■oonring, dyeing, drying, and otherwise treating 
textile piece go^e. Dec. 28. 

„ 27.222. Dreaper. Manufacture of artificial silk and 

the like fllamentR. Deo. 30. 

[C.fi.l 28,712 (1904). Tompkins and Crombio. Manufae- 1 
ture of fibres or threads from cellulose solutions. 
Dec. 30. 

„ 29,272 (1904). Haddan (Baillienoourt). Machines 

for the preparation of textile vegetable fibres. 
Doc. 30. 

„ 360 (1905). Waters. Dyeing machines. Doc. 29. 

„ 1120 (1905). Moore and Moore. Apparatus for 

washing and drying fabrics, fibrous sub- j 
stances, &c. Deo. 29. i 

„ 0750 (1005).*Fulton. Machines for treating or I 

finishing fabrics. Dec. 29. , I 


[as.] m» (leOB). Oemm. Treatamt oi 

•ad proda«tlon «f oUoiiae aad of oitnte nlnble 
phosphate. Deo. 20. 

„ 15*646 (lOOy. Brunok. Extraction of ammonia 

from distillation gases. Deo, 20. 

„ 21,347 (1905), Bloxam (Oehr. Siemens und Oo.). 

Manufacture of forms of sUioon carbide. Deo. 90. 
„ 22,238 (1906), Wedge. Preparing iron pyrites for 

desiilphurisation. Dec. 30. 


VIII.^GLASS, POTTERY* AND ENAMELS. ^ 

[A.] 20,469. Moore. Furnaces for glass manufacture, 
&c. Deo. 19. 

„ 20,642. MacHutoheon and MaoHutcheon. Deoora* 

ting porcelain and vitreous enamelled ware.* 
Deo. 21. 

„ 26,893. Thompson. Treatment and utilisation of 

tlie waste sand ( burgy) from glass works. Deo. 23. 

[(.\S.] 28,078 (1904). Stanley. Apparatus for burning 
tiio colours on tiles, glass, porcelain and ceramic 
ware. Dec. 19. 


VI.— GOLOUHING WOOD, PAPER, LEATHER, Err. 

fO.S.] 27,870 (1904). Imray (Mciatcr, Lucius und Briining) 
Manufacture of irregularly coloured paper. 
Dec, 20. 

„ 9119 (1906). Boult (Hurwitz and Schlirmann). 

Gilding of paper and other materials. Dec, 20. 
„ 17,103 (1906). Tittel. Apparatus for applying 

colo\tring matter in paper making machines for 
the manufacture of coloured and marbled papers. 
Dec. 20. 


V^.-ACIp^i ALKALIS, AND SALTS. 

(A.] 26,205. Lewis. Treatment of graphiU^ for tin* 
removal of siliceous or other impurities there- 
from. Dec. 10. 

„ 20.262. Feld. Treatment of gases for the extrac- 

tion of ammonia thorofsom. Doc. 16. 

„ 26,380. Johnson (BadiscbeAnilin und Soda Fabrik). 

Manufacture* of stable dry hydroHuljjbitcs. 
Dtic. 18. 

„ 26,435. Soo, VAir Liquide. Liquefying atmospheric 

air in several portions differing in composition. 
[Fr. Appl., March 30, 1906.]* Dec. 19. 

„ 26,489. Oooi»er. Manufacture of sulphuric acid. 

Deo. 19. 

*, 20,661. Brown. Method of utilising the arsenical 

product preci})itated in the purification of hydro- 
chloric, aulphurio and like acids. Dec, 21. 

*, 26,728. Pawlikowski, Pioduction of ondothormic 

chemical compounds.* Dec. 21, 

,, 26*788. Potter. Manufacture of silicon monoxide. 

(U.S. Appl, Deo. 30, 1904.]* Dec. 22. 

*, 186*803. Kaiser. Process for producing ammonia. 

[Oer. Appl, Dec. 24, 1904.]* Dec. 22. 

27*009. Johnson (Badisohe Anilin und Smla 
Fabrik). Sas under XI. 

** 27,014, Rice and Johns. Pyrites burners or kilns. 

Dec. 27. 

{(XS.J 27,907 (1904). Blaokmoro. Process of making 
sulphur brioxide and other compounds exothermic* 
on formation. Dec.** 30* 

„ 28,433 (1904). DeStuckle. Manufacture of caustic 

alkalis or analogous hydrates. Dec. 29. 

„ 29,283 (1904). Bloxam (Ad#ninistration der Minen 

vott Btt(»hsw4i]0^.iG.}. Manufacture of sodium 
, _ ferrooyanidd. ppo. 20. 

Wilftw Aiii»r»tu» lor 

’ ^ liriiM.. '.S m M. 


IX.— BITII.DING MATERIALS. CLAYS, MORTARS, 
AND CEMENTS. 

[A] 26,ori7. South. Yorkstone cement. Deo. 14. 

„ 26.539. Smith and Atherton. Asphalt oomposi- 

tiouH for road making and the like. Deo, 20. 

„ 26,993. Hoettger. Preservation of wood. [Fr. 

Appl, March 22, 1906.]* Dec. 27. 

„ 27,082. Angelis. Heat resisting composition. 

Dec. 28. 

[C.S.] 27,308 (1904). Ward. Tar paving. Deo. 20. 
„ 27,309 (1904), Ward. Manufacture of tar paving. 

Dec. 20. 

„ 29,349 (1904). Brador. Heat insulating coverings. 

Deo. 30. 

** 5763 (1905). Absoo. Portland Cement Manufac- 

turers (1900), Ltd., and Brooks. Manufacture of 
cement. Dec, 30. 

„ 6797 (1906). Rawlings. Preparing lithographic 

stones. Dec. 29. 

*, 14,288(1005). Jacobs. Building materials, Deo. 29. 


X,— METALLURGY. 


fA.l 




I, 


25,748. Simpkin and BoUantine. Magnetic separa- 
tor. l^ec. 1 1 . 

25,845. Gillies. Apparatus for winning xino and 
other sulphides from their ores. Dec. 12. 

26,941. Allison (B 5 n*de). Percolation vats for 
treating ores. Doe. 18. 

26,976. Jolinson (Saponia-Worke F. Boehm), j^ee 
under XIIIB. 


20.076. Bab4 and Louvrier. Metailurgioal fumaoos. 

Iltal. Appl, Deo. 14, 1904.]* Dec, 14. 

26,170. Goldsohmid. Process for balling together 
pulverulent or dusty ores. [Ger. Appl* Jan 12, 
1905.1* Deo. 16. 


26,263. Frodingham Iron and Steel Co., Ltd.* and 
Mannaberg. Blast furnaces.* Deo. 16. 

26,277. Heberlein. Treatment of metaUiferouk 
compounds preparatory to smelting. Deo. 16. 

26.471. Angel. Treatment and reduction of com- 
plex sulpnide ores. Deo, 19. 

26.472. Angel Fumaoes for treating sulphide or 
otl;»r ores. Dec. 19. 


26,629. Cowper-Ooks. 
26^10. ^yrper-Coles. 


Zinc alloys. I>eo. 20. 
Manulftetiire of alloys. 



XA4 36,034 mod llumbold* 'MeUiod of obtain- 

inf lead and ailTet from orea or leaidnea oon- 
taming lead aa'aulpbate of in a form oaj^ble of 
eonveituon into snlphate, and the euTer ae 
chloride. Dec. 20. 

„ 26,556. Campbell, Binnie and Beid. 8u under, 

a 

« tt 26,577. Frith and Oriat. Treatment of metala such 
aa Bteeh Deo. 20. 

26,579. Frith and Grist. Treatment of metale such 
as steel and steel alloys. Deo. 20. 

„ 26,580. Frith and Grist. Treatment of metals suoh 

os steel and steel alloys. Deo. 20. 

„ 20,711. Sul man, Picard and Ballot. Separation of 

miiiorals. Deo. 21. 

,, 26,712. Sulman, Picard and Ballot. Ore oonoen- 

, tration. Deo. 21. 

„ 26,790. Baker. Treatment of complex sulphide 

ores. Dec. 22. 

„ 20,813. Ashcroft. Sec under XI. 

20,980. Heskett. I’rocess and apparatus for 
obtaining metals from their sulphides. Dec. 27. 

„ 27,023. Hemme. Brazing, and fluxes employed 

therein. Dec. 27. 

„ 27,060. Cook. Metallurgical processes. Deo. 28. 

„ 27,118. Fraser. Metallurgical process. Dec. 20. 

„ 27,218. Blackman (Emett). Hardening oast iron 

and the like. I>sc. 30. 

[C.S.] 27,977 (1904). James. Extraction of precious 
metals from their ores. Deo. 80. 

„ 28,570 (1904), Defays. Manufacture of stool. 

Dec. 30. 

„ 1097 (1905). Wynne. Concentration of ores or 

other substances of different specific gravities. 
Deo. 29. 

„ 2280 (1905). RoUaston. Treatment of auriferous, 

refractory or base ores. Deo. 80. 

„ 2387 (1905).^ De Souza. Extraction of alumin- 

ium compounds for use in the manufacture of 
aluminium or aluminium alloys. Doc. 20. 

„ 10,232 (1906), 10,233 (1906). and 16,234 (1906). 

Wedge. I^paring iron oxide for treatmept in 
furnaces, Deo. 20. 

XI.— ELBCTTRO-CHEMlSTRy AND ELECTRO- 

METALLURGY. 

[A.] 2004a. Bastian and Calvert. Electrode material 
for vapour electric apparatus. Dec. 30. 

„ 26,662. Braun. Electrical batteries. Dec. 21. 

„ 26,813. Ashcroft. Electrolysis of metallic com- 

pounds or ores. Deo. 22. 

„ 26,876. Boult (Stebbins). Secondary batteries.* 

Dec. 23. 

„ 26,902. Co wper- Coles. Bleotroljrtic production of 

metallic sheets, wire, ' tubes, strip or the like. 
Deo. 23. 

„ 26,903. Cowper-Coles. Anodes. Deo. 23. 

„ 27^009. Johnson (Badisohe Anilin und Soda Fabrik). 

Electrolytic production of chromic acid and 
apparatus therefor. Deo. 27. 

„ 27,159. Danville. Accumulators. Dec. 29. 

[C.8.] 25,839 (1904). Thorp, • Electrolysing apparatus. 
Deo. 30. 

„ *27,986 (1904). N.S. Electric Storage Co., Ltd., and 

Nibktt, Storage batteries. Deo. 29. 

Jit 

XII,— FATTY OILS, FATS. WAXES, AND SOAPS. 

[A.] 26,119. Poohin and Richardson. Manufacture of 
soap powders or detergents. Deo, 15. 

27,264 Klffpr. Manufacture of lubricating and 
attti«ooni^Te oils, Appl., Jtan. 44^.3* 

Dee. 3a 


XIII. -PIGMENTS, PAINS; RESINS, VARNISHES; 
INDIA-RUBBER, Em 

. (A.)— PiGMBKra, Paints. 

[A ) 25,693. Feilmann. ProduoU for use in dyeing and 
printing, and ae plgmento. Deo. 11. 

„ 25,859. Fireman. Manufacture of minting ink 

pigments.* Deo. 12. 

„ 27,036. Mills. Converting lead sulphate into A 

basic pigment and preparing paint therefrom. 
Dec. *28. 

„ 27,252. Imray (Meister, Lucius und Briining). 

Manufacture of colour lakes. Dec. 30* 

(B.)— RasiNs, Vaunisuns. 

I A.] 26,970. Johnson (Saponia-Werke F. Boehm). 
Material for cleaning and protecting metiii. 
Deo. 13. , 

„ 26,176. Bosch. Process for treating rosin and rosin 

oils.* Dec. 16. ' 


( C . )— In dia-Rubbich. 

[A.J Pinney. Method of treating india>*t'ubher 

for commercial purposes. Deo. 16. 

[C.S.J 7694 ^ (1905). Morisse. Treatment of the lac- 
tiferous juices of caoutchouc, gutta peroha, balata 
and the like. Dec. 20. 


XIV.-TANNING, LEATHER, GLUK, SIZE, Etc. 

[A.] 25,957. Klugmann. Process of treating skins and 
furs. Deo. 18. 

26,517. Karlc. Process for , producing artifloiSl 
leather. * Deo. 19. 

„ 20,550. The Bakau Co., Ltd., and Bfleikle. Method 

and apparatus for obtaining soluble extracts from 
bark and other vegetable matters. Dee. 20. 

„ 26,771. Nowak. Rubstanoo for treating hides.* 

Dec. 22. 

[C.S.] 6986 (1905). Castle. Adhesive or binding agent. 
Deo. 20. 

„ 8514 (1905). Withey. Treatment of hides. Dec. 29, 

„ 19,443 (1905). Magnus and Davis. Frooeis of 

preparing leather. Deo. 30. 


XV.— MANURES, Etc. 

[A.j 26,780. Crone, Tavlor and Williams. Manufacture 
of fertilisers and apparatus therefor. Dec. 2a ' 
„ 26,886. Thompson (Schlutius). Manufacture of a 

material rich in phosphorus and nitrogen,* 
Deo. 23. 

„ 26,887, 26,888 and 26,889. Thompson (Sohlutius). 

Process of manufacturing hrtifloial manures. 
[C.8.] 9443 (1905). aemm. See under VIL 


XVI.— SUGAR. STARCH, GUM, Etc. 

[C.8.] 27,289 (1904). Kolhepp and WohL Purification of 
sugar solutions. Dec. 29, ^ 

„ 29,329 (1904). Shaw. Apparatus for expelling 

water from syrups and like. Dec. 80. 

XVIL— BREWING, WINES, SPIRITS, Etc. 

[A.j 26,041. Cowell. TTreatnumt of malt. Deo. 14 
„ 26,250. Williams. See mder XVmd* ' 

. ,t 26,274^ Lee. Process of brewhig. Dee. 14 

26,494. Hunk Treatme^ of foeiii ofi or mitittfng 
of whisky and other potable epirits. Dee. 19* ^ 
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(A^J* ^erniAnn. Drying apparatus for malt* 

[C»S.] 27,926 (IQOi). livingstotte* Method of desio* 
oatrng and preserving yeast Deo. 20. 

OODS j SANITATION. WATER 

PURIFICATION; AND DISINFECTANTS. 

’ (A.)— -Foods. * 

[A] 26.096. Mellor imd Baildon. Separation of butter 
from oreaitf or milk. Dec. 16. 

.. 26.260. Williams. Aerating liquids. Dec. 1 0. 

„ 26,777. Bybort and Eybert. Method and apparatus 

for treating flour with gases. [Fr. Appl., July 18, 
1906.]* Dec. 22. 

.. 26.764. Clarke. Manufacture of an alimentary 

product. Dec. 22. 

„ 26.872. Andrews and Adam. Treatment of flour 

or the like. Dec. 23. 

„ 27.188. Lorin|;. Method of and apparatus for 

bleaching, sterilising, and conditioning flour. 
Dec. 29. 

[C.S.] 27.616 (1904). Jung. Method of preserving milk 
and milk compounds. Deo. 20. 

,, 28.374 (1904). Dubuiason. Preservation of natural 

butter. Dec. 29. 

., 13.479 (1906). Boykin and Mitohum. Process of 

making butter. Dec. 20. 

(B.i— S aiotation ; Watbe Purification. 

[A.] 16,177a. Clark (Amor. Water Purifying Co.). 
Method and apparatus for purifying water.* 
Dec. 29. 

y, 20,660. Adams. Sewage purification plant. 
Deo. 21. • 

„ 26.664. Boby. Purification of alkaline waters. 

Deo. 21. 

„ 27.240. Cameron and Commin. Process for treat- 

ing sewage and other waste products and means 
therefor.* Dec. 30. 

( C . ) —Disinfectants. 

[O.8.] 8081 (1005). Holmes. Inseotioide. Dec. 30. 

XIX.— PAPER, PASTEBOARD, Etc. 

[AD 26,201. KrUmer und van Elaberg, G.m.b.H.. and 
Kr&mer. Producing brilliant tran^arent coat- 
ings on paper, pasteboards. Ac. l^o. 16. 

[OLS.] 27,870 (1904). Meister, Lucius und Briining. See 
under VI. 


[C.S.] 88J12 (1904). Tompkins and Otombls. See under 

,. 8206(190^. Kimer. Blannfaotnre of half stuflf from 

peat Deo. 29. 

., 9119 (1906). Boult (Hurwlte and Sohflrmann). 

See under VL 

„ 16.433 (1906). Kron. Manufacture of pasteboard or 

carton ana apparatus therefor. Deo. 29. * 

., 17,163 (1906). Tittel. See under VI. 


XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A] 26,891. Stuart. Extract of nubasa. Dec. 13. 

„ 26,276. Meister, Lucius und Briining. Manufacture 

of dialkylmalonylureas. [Ger. Appl., Jan. 
1906.]* Deo. 16. 

„ 26,660. Bakau Co., Ltd., and Meikle. See under 

XIV. 

„ 26.818. Ellis (Merck). Preparation of a now salt 

of eserine. Dec. 22. 

„ 26,821. Hoffmann la Roohe. Compounds or salts 

of theobromine. [Ger. Appl.. May 30, 1906.]* 
Doc. 22. 


XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 25,922. Brookes. Photographic printing paper 
or films. Dec. 13. 


26,569. Rowse. Method of preparing photo- 



27,088. Disohnor. Process and apparatus for the 
production of photographs, [(ier. Appl., Dec. 
29. 1904.]* Dec. 28. 


[C.S.] 26,066 (1904). Kelly and Bentham. Photo- 
graphic dry plates, films, or the like. Dec. 30. 

XXII.— EXPLOSIVES, MATCHES, Eia 

[A] 26,780. Reschke. Explosives.* Deo, 11. 

„ 26,781. Reschke. Explosives.* Deo. 11. 

XXra.— GENERAL ANALYTICAL CHEMISTRY. 

[A] 26,073. Rawson. Cupels for assay purposes,* 
Dec. 14. 

26,264. Noffkc. Saooharometers. Deo. 16. 

.. 26,637. MoMyn. Weighing bottles for analysis. 

Deo. 21. 
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Deaths. 

Christy, Thos,, The Manor Honse, Wallington, Surrey. 
Orosskey, Alexander Nash, elder son of Walter F. Crosskey, 
M.D., at Albion Street, Lewes, Jan. 7. 

Byland, Howard P., MoxhuU Park, Erdington, Birming- 
ham. Dec. 28. 

Whichelo, Matthew A., at Woodleigh, Arundel j^^^Roadi 
Kostboume. Jan. 0. 


Manchester Section. 


Meeting hdd at Manchester on Friday, Ticcemher 100.5. 

DR. G. H. BAILEY IN THE CHAIR. 

CHIMNEY DRAUGHTING AND CONNECTTING 
FLUES IN CHEMICAL WORKS. 

BY HERBERT BOllTEU, F.1.0. 

Much work baa been done with reference to the volume 
and flow of goaes or air in pipes, and many irion of note have 
given the subject their closo att/enfion. Two hundred 
years ago Pitot studied thia subject, and since then many 
others, coming down to tho present day, auch w'orkera 
aa Unwin, llirelfall, Flct;cher, Lunge, Swan, Hccnaii, 
Gilbert, &o., &o., have all contributed to the fuibjoct 
mainly from n mathematical point of view. I do not 
intend to touch upon that subject, but I venture to think 
that tho study of the mode of motion of gases in voHsrds, 
flues, or chimneys hns not l>ccn made the subject of such 
close study as that of volume and velocity. By many, my 
experiments on tho movement of gases in vitriol chambers 
will still be remembered, and I am proud to say tho paper 
I read before this Society on that subject has created 
considerable interest Imth in this country and in America, 
and that the practical working on the lines laid tlowri has 
proved tlie theory to lie to a great extent eorrcct. Being 
encouraged thus far, it is with the hope of throwing some 
further light on tins question that the following paper was 
prepared. 

The question of (jhimiiey draughting and connecting 
flues in works of all kinds, including chemical works, does 
not always receive the attention it should do, es|*ecially 
in old works whore many changes in management and 
methods of working have taken place, or where the addition 
of fresh plant, if not new processes, has from time to time 
taken place. In a chemical works tho chimney is the 
main spring which drives the whole mocfliinery, and unless 
this means of promoting power bt? in projKsr j)ro|>ortion to 
the work to bo done, or the connecting flues t-o (he chimney 
be properly constructed, there will bo trouble, loss in 
time and fucil, low' h'vcl and local escapes, to say nothing 
of alterations, repairs, and experiments which otherwise 
would be unneoeasary. In many otherwise well appointed 
works, or well constructed plant, troubles and diflumltios 
arise from insiiflicient attention to tho construction of 
flues in relation to the existing chimney draught. Also 
there is a note of warning needed to many on tho 
question of employing electrical power in place of steam 
engines, or employing gas engines. These agents for 
power may pay for tlie partioiuar purpose they are em- 
ployed for, but in adopting such means there must be a 
corresponding reduction in the amount of steam geuerat^od 
and that means also a reduction of heat and reduction 
of motive power in tho oliimney. 

Many processes carried on in a chemical works can bo 
worked by the aid of eurtificial draught, sut^ os fans, 
which are daily coming more into use, where the gases to 
b© draughted are such as can be dealt with by a fan. On 
the other hand, there are gases which ore almost impossible 
to deal with in that way and the manufacturer must look to 


the chimney draught for his motive power. The &»t 
point for ooosiderancm, after it has been decided to mcteiui 
a plant, or put down an additional process, is the velocity 
and temperature of the chimney gases, and tho volooB^ 
and capacity of the main flue to which such additkmiu 
plant w to bo attached. If the process to be added 
wdll contribute heat there will probably be an iucresee in 
vdocity, and an increase in velocity means greater friction, 
which is another factor to be talcen into consideration. 
Also there* may be loss of power or draught duo to the 
sudden enlargement of a (luo, or to sharp bends, or to 
the entrance of other flues at right angles causing an eddy 
or whirlpool. Or, again, a new flu© may be connected with 
tho main flue* contributing a large volume of cold gases, 
which will reduce the speed and increase the volume 
beyond the capacity of the flues. As regards steam 
boilers and furnaces, an insufficiency of draught in a 
chimney means loss of heat, inoompleto combustion, and 
consequently loss in fuel, while, on the other hand, too 
much draught means also loss of heat due to excess of 
air drawn through the end also Inorea^ MU*- 

sumption of coal. Having those points to bear in mind, 
it may bo said that any speed over jtU ft. per second^ is 
excessive in a works chimney. At many works with 
which I am acquainted, the cliimueys taking gases from 
various chemical processes as well as tho boiler fire gases 
or furnace gases, very soldoro exceed 7 to 8 ft per second. 
Taking seven of the principal works where many jproocsios 
are oonnect>ed to one chimney, the average speed is 4*73 ft 
per second, and these chimneys are all somewhat about 
the same height. Tho rule for calculating the power of 
I a chiinnoy is that the power varies os the square root of 
the height, but tho temperature of tho gases in the ohinmw 
also have an important relation to the power or speed. 
A tall chiinnoy with a low tt»mperature would be less 
powerful tiian a medium chimney draughting gas of the 
same tomporature, liecause the question of motion and 
loss in tei«i)oraturo has to be considered. 

It is generally aHHuined that inside all cliimneys of 
whatever dimensions, there is a liiiina of gases for a thick- 
ness of about 2 in., that is prooticalTy stationary, that is 
to say, it has no upward velocity of any appreciable 
degree. It is often said that necessity is the mother of 
invention, but a study of nature and natural laws will 
often show that modern invention has been anticipated 
from the oarlieBt times, and such natural phenomena 
will still be observed even, under unnatural oonditions. 
The principle of the ball bearings of a bicycle is tmder- 
stoori by most people, and this same principle apples to 
the smoko ascoiuling a chimney, acting in a line with the 
shaft instead of round its circumference as in the case of 
the bicycle. Tho lining or stationary gas at the sides of 
the ohimnoy acts in the same way os tho ball bearing, by 
revolving tubes or discs of gas, probably tubes, wnioh 
allow the main shaft or core of gas to rapidly puss up the 
chimney, thus redu(;ing the friction. As a further illustra- 
tion of this ball-bearing movement may be instanced the 
hull of a ship at the water line, where the movement of 
the water at the sides of tlie vessel is very much tli© same 
as the movement of the gases at the sides of tho chimney, 
making due allowance for the difference between gas and 
water. The hull of tho ship represents the Imdy of 
moving gases passing up tlie chimney, the water b^ing 
the chimney and the sails of tho vessel tho motive power. 
This action can be seen in narrow canals, when a canal 
boat is moving along. 

Again in the case of a stream of water running between 
two banks, most people will have noticed the vortex action 
at tho bank side, wherever the least obstruction or 
unevenness exists. Nature in this way reduces friction, 
and if it wore not so, the movement of the gases in the 
chimney would tie difficult, likewise tho vessel in the 
water, or tho water in the stream. 

This ball-bearing movement can be seen, under 
certain cunditious, m the exit flue from a set of vitriol 
ohainboi's, by looking into tho flue through a f in. or 1 in. 
hole at an angle from bbs centre, ospeoiaily if there bo a 
small glass window in the opposite sidb of the flue, a little 
atxjvo the hole of observation. It is well known thSet 
there is little or no motion indicated by the anemometer 
when the tubes are placed just inside the ohimney wilh 


[Jad. is, 10OQ. 


S 


9£:RB£ET POBTEE:-^CiaMNir BitAUGHTINa. 


M to bo in this lining or ball bearing of smok<^ as the 
flttses in this layer move very slowly in an upward direction* 
DUt rapidly, on the other hand, on an axis at right angles 
to the flow of the gases, in a series of vortex rings or 
olroular tubes concentric with the chimney wall. 

There are many simple illustrations of this movement, 
Sttoh as the discltarge of steam and smoke from the funnel 
of a locomotive s at starting this can he plainly seen : anti 
again, this vortex action can be seen in an ordinary gun, 

rook rifle, or air gun. To succeed in doing this, after 

firing three or four shots in quick succession, so as 
to warm the gun, open the breach, and hold 

up the barrel to the sunlight or other strong light, 

keeping the heat! soirie little dLstance from the breach. 
As the warm gases jiass up tlie barrel a vortex action can 
be plainly seen and there is a clear space through the 
centre of the smoke up which the air is piLsshig. This can 
be l>oautifiilly shown with an ordinary air gun, if a few 
drofis of oil are placed on the leather washer which closes 
on the shot and througli whicli the air passes from the 
cylinder. The light playing on the mist of oil in the 
barrel gives a beautiful eilfect to tins vortex action. 

A chimney, 3 ft, b i«B. diameter, has an area of 9*b2 sq. ft., 
but the effective area is only 7*H7 ft., allowing for the 2 ins. 
of gas lining. According to Kent, mechanical engineer, 
New York, such a chimney, HO ft. Iiigli, is sufficient to cause 
th** combustion of 120 lb. of coal per hour per square foot 
of area of the chimney, and if the lire grate area is to the 
chimney os 8 to 1, a cumbustion of 15 lb. of coat per square 
foot of grate ficr hour. This is a fair quantity for a boiler 
of modern type, with heating surface large enough in 
proportion to the raU' of combustion, 'raking this 
chimney to be 80 ft. bigb, and 3 ft b ins. in diameter, and 
sup{K>sing the spcwl to bo 5 ft per second, the volume of 
gases would be 39*35 ch. ft per secorul or 142*20 cb. ft. 
per hour. Now, if to this cliiinncy, whicli is only dealing 
with boiler fire gases, we (sonnect a flue which siiall con- 
tribute some other gases from some otlu^r plant or fiiruaco 
at some distance, there will be a certain amount of extra 
friction or pull added, and the speed of the chimney 
will be slightly lessehed, while, owing to the increased 
volume of ^ases passing up the chimney, there will bo a 
corresponding deort^ase in the (juantity of air drawn 
through the boiler fires, and this will moan loss of heat, 
waste of fuel and black smoke, granting that the con- 
ditions were perfect for the boiler fires prior to tho flue 
connection. • 

Davis, in his handbook of “ Chemical Engineering,” 
Vol. 2, page 83, gives an illustration of this point. An 
oripnat chimney under certain conditions was passing 
1280 ob. ft. per second, and when another chimney was 
employed to assist in the work they wort' passing : — 


No. 15 Chimney, at 60^ F 1152 cb. ft. 

No. 10 „ „ 178 „ 

Total for both , J330 „ 


The total number sufficiently near to the former (1280) 
to indicate that the fault was not with the ohimuey but 
with the flues. 

Mk, Davis does not continue to deacrila? the existing 
oondiiions of t^he flues or the proceisses oonnectwl there- 
with. At tho time of the tests above recorded probably 
Sttoh information was not at his disposal ; but <*oiiId sucli 
detail liave lieen obtained, it would have added much 
valuable information to so important a* subject. For 
this point is of vital importance to the manufacturer, 
who may be frequently adding to or increasing his plant. 
His coal bill may increase, or his steam production may 
decrease, not to mention the troubles and annoyance 
he may meet with, caused by black smoke, duo to imper- 
fect combustion. 

Ckiming to the flqes oonueotin^ furnaces and plant to 
the chimney, wo must first consider what is the action 
which goes on within them. Like the chimney, but to a 
tttttoli lessor degree, there is at the top and sides of a flue a 
oorittitt amount of the ball-bcarind; action, while at the 
bottom of the flue and sides neat the bottom there is quite 
a dificitoitt motion. The reason for this is that the hottest 
pmrtiOtts of the gases rise to tho top of the fine, while the 
eodlef fall to m bottom and dtmg along the bottom 


until caught up by the draught of warmer portions 
coming on behind. So “that, umiko the state of things 
in the chimney, there is a constant rising and falling and 
mixing of tho gases in their horizontal travel through 
the flue, and a study of these movements is one which 
will repay the observer. 

Keturning to the ball-bearing niotion in tho chimney, 
I think I have shown the difference botwoou the raovc- 
monts in the chimney and tho flues ; tho a(5tion in the 
flues corresponds more closely to that which takes place 
in a vitriol chamber, as compared with what takes place 
in a chimney. 

The all-important question from a practical point of 
view is, in what proportion to the chimney should tho 
flues he in an ordinary works wliere many contributions 
to the main processes are connected ? This is a most 
difficult question to answer. From ray own observations, 
and from such information as I liave been able to gather 
together, I think the most important points are that 
sharp bends should bo avoided and that the (lues sliould 
decrease in sectional area rather than increase as they 
draw near to the chimney. Nothing is more fatal for tho 
purposes of draughting than to suddoqly inc.roaso the 
capacity of tho flues ; by so doing, eddies are set up, 
and such eddies mean back draught, mixture, and con- 
fusion. Keep the gases moving, and increase that 
movement as far as possible as it advances to the chimney ; 
this can only be done by straight flues, so far as possible, 
and allowing, for condensation anil cooling, a slight reduc- 
tion in the size of tho flue as it approaches tho chimney 
bottom so as to keiqi up the speed of tin* gases. 

The area of a main flue slioulil, in my opinion, be 
greater than the area of tho chimney at tho top or outlet, 
though no law ean be laid down, as so mucli depends on 
Uunjjerature and the position of the boilers, which are 
generally the main lieat or power- producing factor. In 
many works the sjieed in tho flue very greatly exceeds the 
speed m the chimney ; this means more work for the 
chimney. 

A few words os to the construction of flues and con- 
nections to chimneys. Fig. A shows an arched opening 
into a chimney that is often used in chemical works, and 
1 would warn the manager against so constructing a con- 
nection with the chimney. The whole weight of the 
chimney above the arch is on tho arch, and 1 have seen 
dangerous cracks caused by it. If such connootiona 
have to be made let a stone be placed over the opening, 
or the brick work taken out in an inverted V-shajie (Fig.Bj* 
when tho risk of splitting the ohimnev will be tar less. 
Above all things, the bottom of the chimney should be 
drained, since wet in tho base of a chimney will cause 
trouble in many ways in a chemical works ; this applies 
quite as much to the flues. 

The connection of flues to the main flue is also an 
important matter. Flues should never be introduced 
into the main flue at right angles, but always at an angle so- 
that the gases enter in the direction they have to go aa far 
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a» poiwible. Ill Kig. F, x, y, z, show these pipes, x and y 
beiiitf examples of wrong construction ; in Fig. F z shows a 
small connection as it should In*, the side of the pipe pro- 
jectmg into the main flue, and Fig. E shows the junction of 
two large flues of about the same size, in which will be 
noticed a partition wall or midfeathor. 

It is absolutely wrong to connect a flue into the top I 
of the mam flue, for at that point the velocity of the 
mam flue gases is greatest, and this will prevent the 
taken from the connection from entering, at least 
m the proiiortion they are required to do. (Fig. C ) 
iJlues draughting cold gases to a hot flue must be of 
a capacity fully equal to that enjoined by rules U> be 
found in many works on the subject, and such gases should 
be conducted into the main flue at the side and above the 
centre line or on it, level with the line of greatest speed, 
with a connection such as shown in Fig. l5. 

One most important point should never be lost sight 
of; never attempt, as is sometimes done, to make cold 
gases go uphill if you value your chimney draught, or 
wish to avoid local escape, and do not try to make hot 
go down hill, for the same results will face you. 
When I say hot gases going downhill I do not mean fire 
gases m ^iler flues, or furnace gases in a plua pressure 
furnace, but the gases from various processes after they 
have left their point oi generation, and are on their way 
to the mam flue, when they are losing their heat or coming 
in contact with frictional surface. 

^ near future to bring forward another paper 

that will deal more fully with the subject as regards the 
movement and speed of the gases in ohimneyo and flues. 


Discussion. 

Mr. W. H. CoLJmAN could confirm Mr. Forter’a state- 
ment with regard to the splitting action where a flue had 
nbbvo the ground level. In chimney 
winch had been treated in that way a oonsiderable crack 
had ^voloped. He thought Portoris suggestion M 
a flat stone above the would overcome a ^ffionlty 
which had not been met beloie. He sJso a^eed with 


the author's remarka as to the eddying ao^on imd ^ 
method of oonneoting flues. 

Mr. Wm. Thomson asked whether it was quite clear 
that the draught of a chimney was moporrional to the 
square root of its height ? The ei^nment, to show that 
the velocity of the draught in one nue was Iwgely depeit»‘ 
dent on the angle at which it joined the main lllue, was 
very interesting. With regard to thei, worst results >b^iig 
obtained Vhen they joined at right angles, he would like 
to know how this worked out on a Fletcher's onemonieter, 
where a tube, the ojiening of which was placed at right 
angles to the draught, was supf>osed to produce a partial 
vacuum in that tube, proportional to the pressure produoed 
in another, the oiienmg in which vfpM turned to face the 
draught. 

Mr. Tiioor oxi»laincd that the reason, why the velocity 
of gases in a chimney varied as the root of the height 
only, was that tlu; energy required varied as the square of 
the velocity, whilst the energy only varied directly as 
the height. He also gave an explanation df the means 
adopted to ovsroomo a difficulty in connection with a 
new tyjx> of meter, wliioh boro out Mr. Porter’s obiMpr- 
vations as to the nature of the motion of gases near the'*' 
walls of a conduit. 

T)r. F. H. Bowman had had considerable experience 
in the constnietiqn of chimneys, and he thought it was a 
great mistake to tajier them. They ought to be built 
wider at the top than the bottom in order that the gfluNa 
might have a clear outlet. In one cose he had ^ed 
bafile plates in boiler flues, and this improved the draught 
very considerably. It was a great mistake to make the 
flues at right angles instead of with bends. 

Dr. J. Grossmann asked in what way Mr. Porter 
determined the 2 ins. lining on the side of the ohimney t 

Mr. Lbask said that with regard to the flow of gas in 
the chimneys he agrecid with Mr. Porter. There was a 
layer between the wall of the ohinmoy and the body of 
the moving gases. The thickness qf tne layer was about 
2 ins. and was caused by the retarding action of the #a][H 
I of the ohimney. He thought this*layer hod some modoh, 
but did not think it could be treated mathematioaUy; 
Ho agreed with Mr. Thofp as to the velocity of the gasif 
in the chimney, i.e., that they were directly propqrUCw ^ 
to the square root of the height of the chimney, 
mean U*miJerature btiihg constant. With regs^ to 
tho junction of flues, ho always oonstruotod thVm 
at an acute angle* in the direction of the flow, Si 
the manner indicated by Mr. Porter, and he thbu||M 
that tho reason why flues were often brought in at 
anjjjles wos to get over the difficulties of oonstruotiO^ 
which were consideroble with acute angles 4 wrbeA the 
gases passing through tho flues were of a hi^i temperatui;<e. 
To get over this difficulty he had always constructed 
tho flues at the junction with a flat tdp. 

Mr. Hebbbrt Pobtir, in reply, said Mr. Thorp , had 
already replied to Mr. Thomson as to the square root 
(mestion, but in his (Mr. Porter’s) opinion there wea 
the question of friction and loss of temperature, Ite 
wliich some allowance must bo made. A high Ohiiimey 
with a very low temperature would not bo so effeotnal 
as a medium chimney at the same temperatuie. Mr* 
Thomson also mentioned right angle flues and qflOted 
Petot’s experiments. Prof. Unwm had shown thaa 
with a larger orifice a correct suction was not obtained* 

In the ” Proceedings of the Institution of Meohso^bsl 
Engineers,” in April, 1904, Mr. Threlfall read a paper «pii 
that subject whi^ was well worth jienisal. Wi^ regard 
to anemometer tubes, he fully realised the advantage 
of haying a flanged pipe for the suction, whiohjprevbnted 
the eddying described by Prof. Unwin. !Ine lining 
undoubtedly bad an upward motion, but what xiroportioil 
that held to the speea of the gases generally he was noi} 
prepared to say, but probabty it would 6e very low* 
He was also glad to hqgr Mr. Deask’s experienoe tnat fla^ 
top flues increased the velocity^that there would be more 
lubrioating action, which would a better reeult, 
Dr. Bowduw confirmed his method of oonnoeting 
and the advantage of inserting balBe plates* In reply 
Dr. Grossmann, the action referred to omitd be seen ha 

p a 
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tho exit fwm vitriol ohAmbero by looking through a three- 
quarter inch hole in the flue at an angle from Ite 
eentre. The anemometer showed no volooity just inside 
the chimney, only a slight oscillation on the surfotio of 
the ^her. Ho was glad to hear from Mr. Thorp that by 
making a lip at the end of the tube the globules were 
arrested at the sides and oocurate delivery was the result. 
By this moans the friction was redueod to a minimum 
at the point of discharge. As to the width of & chimney 
necessary to obtain the maximum of 2 ins. of eddying 
matter inside, the gas lining varied with the size of the 
chimney. It was generally admitted that 2 ins. was the 
usual amount in most chimneys of averagci sice. 
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FABRIKEN IN MANNHEIM. 

nV WM. WILKE. 

This proeoHs is based on the following fundamental 
prinoiploH : 

Ist. To use the h('at of the ordinary roasting iiroeess 
for carrying on the (iatalytio action of the oxide of iron 
upon the sulphurous acid. 

2nd. The purification of the burner gases is a dry 
nrocess. In all other** jiroces.se.s the gases are washeil and 
have to bo dried again. 

3rd. The conversion or catalytic oxidation of that part 
of the sulphurous acid which passed through the iron 
contact, but had not be‘on converted, is brought about 
by means of platinum and reheated to the propiw t^uufK'ra- 
ture by means of the waste heat of the burner gasi's, 

4th. The whole process is carried on by moving tlu! gases 
by means of exhaustors only. 

The roast gases leave the kilns at a tonifieraiure of about 
700° C. This is the prooer toiuperature necessary in the 
iron oxide to produce tue converHion or catalytic ai’tion 
to transform the sulphurous acid intosuliihund anhydride 
The iron" oxide, at the above numtioned teiu]ierature. 
forma iron arsenate, with the arsenious acid which is 
contained in the roast gases. If roast gases arc taken 
at the temperature of the fiirnac.e through the oxide of 
iron, a large proportion of the sulphurous and 
per cent.), is eonvorted into sulphuric anliydride while 
the arsenic contained in these roast gases combines with 
the oxide of iron. 

Water contained in the gases to be converted reduces the 
catalytic proptirty of the iron oxide ; it is, therefore, 
nooessary to produce the roast gases with dried air. The 
drying of the air necessary for the process is accompbshed 
with sulphuric acid which is produced in the process. 

The roast gases are prixluced in a furnace which is 
protectofl with an air-tight iron shell, against, any entrance 
of moist atmospheric air. The air noeesHary for tlu* 
roasting jnxieosa iiasses through towers which are scrubbed 
with sulphuric acid and is then conducted through air- 
tight pipes entering the furnace or kilns Iwdow the. grate 
bars. The dry and hot roast gases ho obtained are con- 
ductod to a sliaft which is attached to the furnace and 
filled with oxide of iron (pyrites cinders). In this shaft 
part of the convert ion take* place, t hat is, part of the 
sulphurous acid is converted intp sulphuric anhydride, 
while at the aame time the arsenic obtainwi in the roast 
gases is retained. 

The roast gases therefore are subjected to a dry purifi- 
oatiou« and are considerably reduced in their contents of 
tulphurous add. After the sulphuric anhydride which is 


formed in this first part of the process has been absorbed, 
the rest of the sulphurous aojd contained in the gases 
can be converted into sulphuric anhydride by moans of a 
very small amount of platinum. To do this, it is necessary 
to remove any small quantities of sulphuric acid (mono- 
hydrate) which have not been abserbod. This is accom- 
plished by passing the gases through layers of porous 
material which is not affected by sulphuric acid. The main 
part of the sulphuric acid which is earned over mechani- 
cally is eliminated or retained in this way. The purified 
gases are now allowed to pass through layers of granulated 
basic blast-furnace slag. 

The gases which have passed through the iron contact 
mass contain sufficient heat to rolieat the filtered gases to 
the tomperature necessary for catalytic action in the 
platinum contact 

It would be possible to utilise this heat by giving it 
off to the filtered gases. But the sulphuric acid (mono- 
hydrato) must bo carried along in the form of vapour. 
The heat, therefore, must not be reduced too miioli to keep 
the monohydrate in a gaseous stat-e. The heat given off 
in the heater loitated over the iron contact is not suflioient 
to raise the filtered gases to the temperature necessary to 
carry on catalytic action in the platinum eontai'l. It is, 
therefore, necessary to have a small coal fire to raise these 
gases to their proper temperature. 

The platinum eontaet apparatus must be built in such 
a way that it does not offer much resistanei' to tlie passage 
of the gases, in ortler to move them with an ordinary 
exhauster. This is accomplished by using a niiinber of 
t platinisisl asliestos nets, the nieshos of which are such that 
I the rcsistam^e in the whole apparatus does not represent 
I more than the iiressnre of a (column of water about .'10 
j mm. high. In eouHtrueting the platinum contact 
j apparatus in this way, it is possible to exchange a singles 
j element iluring the process in the course of a tew minutos 
without mtorriiption. In tliis proei'ss, it is possible to 
! have a conversion of the roast gases up to 95 per cent. 

I The first plant in the Uniti'd States was erected in 
j 1903. in the works of tlie Schoellkopf, Hartford and Hanna 
! (!o., in the city of Buffalo, N.Y. This plant ('onsistisl 
j then of one unit with a capacity of about 1000 tons of 
! Hulplmric acid or its equivalent. The original plant has 
since been enlarged to four times its original capacity, 
j Besides this plant, four other firms have adopUnl this 
process, and tliore are now in iis(' twenty-two units with a 
! capacity of about 35,000 tons, and in ilie course of con- 
I struction, ten mon^ iinit.s w'itli a on painty of 10, (XM) tons. 

! This is a total eapaeity of over 50,000 tons per year. 

I This has been aeinmiplished in a little over two years since 
! the process has first been introduced hero. 

! This process does not reipiire com plicated or delicate 
j pieces of apparatus, a staff of scientific men, nor any 
I special apparatus for the purilication of the roast gases, 

I as this is done in the furnace itself. The amount of fuel 
j eonstimod and motive power required is smaller than in 
1 any other known process, and (he plant can be built up 
! gradually on account of the units being small and being 
I easily arranged in groups. The cost of repairs i.s very low. 
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THE EXISTENCE OF BROMOUS ACID (HBrOj). 

BY A. H. RICHARDS. 

The following experiments wore oonductod in the 
laboratory of the iSsliurido Mill, at Colorado Springe, 
Colo. 

The effect of adding a cold aqueous solution of silver 
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mtrftto, in exoeM« to bromina wator is the formation of 
hypobromous aoid* silver bromide and nitrio acid — 

Bra + AgNOj + HjO<» HBrO + AgBr + HNO#. 

The effect of adding liquid bromine, in excess, to a 
concentrated solution of silver nitrate, gives a different 
reaction, as is shown, by the following experiments :>~ 
To about two litres of an almost saturated solution of silver 
nitrate, liquid bromine was added in large excess. After 
stirring well and filtering, 18 equal portions of solutions 
were taken and put into flasks, wmch wore numbered 
from 1 to 18. From portions numbered 1, 2, 3 and 4 the 
bromine was blown out by means of an air blast. From 
portions Humbert^ 5, 6, 7 and 8 the bromine was removed 
by means of carton bisulphide. Numbers 9 to 18 woro 
set aside for other tests. 

Portions 1, 2, 5 and 6 were made alkaline with sodium 
hydroxide, potassium iodide added, and then the solution 
made slightly acid with sulphuric acid, ' The iodine 
(which was lifs^raUul by the oxygen from the ooid bromine 
eomwund) was titrated with standard sodium thio- 
sulphate. Tlio following amount of oxygen was found 
to be present ; - ■ 

No. l=;0*149f) gnus, of oxygen. 

., 2-0*1497 „ „ 

.. o- 0-1504 „ „ 

„ 0 --0*1503 „ „ 


Average =-0*149975 „ „ 

Portions numbered 3, 4, 7 and 8 W(*re reduced by nioatiH 
of siilphuroM.s Held, the excess of sulphurous acid being 
oxidised with potHssium ponnanganat<j, and, after making 
the solution alkaline with sodium bicarbonate, the bromide 
was titrated with N/10 silver nitrate solution and chromate 
iiniicator. Tho following results were obtained : — 

No. 3 -0*3745 grms. of bromine. 

„ 4.= 0*3742 '■ „ „ „ 

,. 7 0*3747 „ „ „ 

„ S^O*374(i „ „ , „ 


A viTage- 0*3745 „ „ „ 

From these eiglit tests the proportion between the 
oxygen and tho bromine in the acid bromine eomiiound 
was established as O : Br 0*149075 : 0*3745. This 
shows that the acid bromine compound contains two atoms 
of oxygen to one of bromine, and is riresumably bromous 
acid (HBrOo). 

To furtlier establish the existence of bromous acid in 
tho solution, portions of the solution numbering 9, 10, 
1 1 and 12 were used. These experiments were couduotiid 
on tho suppositjou that bromous acid would react with 
hydrobromie acid in a manner analogous to tho reaction 
between bromic acid and hydrobromie acid, and liefween 
hypo bromous acid and hydrobromie aoid, tho reaction 
being 3HBr-hHBi()2 =2Ho04-2Br2. 

After removmg the ororaine from the four portions 
by means of an air blast , the solutions were made alkaline 
with sodium hjulroxide, and an excess of sothum bromide 
was added. The solution was now transferred into a 
three-necked Woullf bottle. Dilute sulphuric acid waa 
added through a stopcock funnel and the bromine, liberat-ed 
by tho action of hydrobromie acid on the supposed bromous 
acid, was blown into a solution of potassium iodide. 
The iodine liberated was titrated with standard sodium 
thiosulphate. The brornino found to have been liberated 
from the four tests were os follows ; — 

No. 9—1*496 grms. bromine. 

10»= 1*499 „ 

„ 11=1*497 .. 

„ 12 = 1*498 „ 


Average =1*4976 „ „ 

As was shown in tests numbering 3, 4, 7 and 8, the 
bromine existing in the solution was 0*3746 grm. Sub- 
tracting 0*3746 grm, from 1*4976 grm. leaves M230 
grm. of bromine, which is the bromine liberated from 
the hydrobromie aoid. Dividing 1*123 by 0*8746 gives 


6 


the quotient of 2*9087. This gives the ratio betweeci 
the bromine liberated from the supposed bromous sold 
and the bromine liberated from the hydrebromio aoid 
as 1 to 2*9087, compared with the ratio 1 : 3 found from 
the equation 3HBr + HBrO^ = 2Br2 + H.O. 

After removing free bromine from solutions numbering 
13, 14, 16 and 16 and making alkaline with sodhun 
hydroxide, the theoretical amount of sodium bromide 
was added, the solution made slightly aoid as in previous 
tests (9, JIG, 11 and 12), and the tj^mine blown into a 
solution of potassium iodide. The bromine liberated was 
found to be : — 

No. 13 = 1*495 grm. bromine. 

• „ 14 = 1*497 „ 

16 = 1*497 „ 

.. 10=1*496 „ 


Average =1*40625 „ „ 

Tho solution, to wliioli the sodium bromide had been 
added, and from which the bromine had been liberated, 
was tested for excess bromide and only a faint trace could 
bo detected in numbers 13 and 16., This, together with 
tho bromine found to have been liberated in tests 9, 10, 
11, 12, 13, 14, 16, showed ^at bromous aoid 

probably did exist mPiho solution, ana that tho reaction 
IS 3HBr + HBi 62 = 2a,0+2Bre. 

From the res^s wliioh arfi given above, it must be 
concluded ^that the addition of liquid bromine, in 

execHH, to a coiti^itrated solution of silver nitrate, a 
bromiiK^ acid is formoil which contains two atoms of oxygen 
to Olio atom of bromine. Whether this wa« bromous aoid 
or a mixture of one part of hypo bromous acid and one pwrt 
of bromic acid was next investigated. If it were proven 
that hypobronunis acid did not exist in the solution, 
thou it could not Iwi a mixture of one part of bromic acid 
and one }>art of hypobromous acid. To satisfy this point, 
tho following facts were made use of, viz. : — Shiver nitrate 
added to solutions of liypobromites with Irromides, pre- 
cipitates tho bromide at first, leaving hypobromiteS in 
solution, while tho soluble silver hy^bromito dwomposes 
with tho preeijiitation of bromide and formation of bromato 
of silver. The brornato of silver gradually changing to 
tho bromide— 3AgBrO =2AgBr ■+• AgBrOj. 

Portions numbering 17 and 18 wore prepared by remov- 
ing the free bromine and then making just alkaline wil^ ' 
sodium hydroxide, a small crystal of sodium bromide 
added. Hilver nitrate was added in excess, and tho 
solution rapidly filtered. The solution was allowed to 
stand for some time and no more precipitation of AgBr 
took place, showing that no silver hyjKibromite had been 
formed, and consequently no sodium hypobromite present. 

If no sodium hypobromite was present, after matang tbe 
solution alkaline with sodium hydroxide, it is evident 
that no hypobromous acid was present in tlie aoid solution 
and the bromine acid was not a mixture of oile part of 
bromic acid and one part of hypobromous aoid. 

From the above experiments, tho author's concluiioiMi 
are, that bromous acid does exist and can be formed by 
adding liquid bromine, in excess, to a concentrate 
solution of silver nitrate. The first formation is probably 
hypobromous acid, which is oxidised by the excess bromine 
to bromous aoid. From a few experiments made to 
determine tho equation governing the formation of 
bromous acid, the following seems to be most probable 

Bra -t- AgNOa + H^O = HBrO -f AgBr + HNOa 2AgN0. 4- 

HBrO + Brjj-HHjO = HBr08+2AgBr4-2HN0a 

Several attempts to isolate the anhydride (Br^C^) 
proved unsucoessful. A few tests, made by adding Uquia 
oromine, in excess, to sodiuili hydroxide solution, seemed 
to indicate an oxidation of the sodium hypobromite to 
sodium bromite. 
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tho exit fwm vitriol ohAmbero by looking through a three- 
quarter inch hole in the flue at an angle from Ite 
eentre. The anemometer showed no volooity just inside 
the chimney, only a slight oscillation on the surfotio of 
the ^her. Ho was glad to hear from Mr. Thorp that by 
making a lip at the end of the tube the globules were 
arrested at the sides and oocurate delivery was the result. 
By this moans the friction was redueod to a minimum 
at the point of discharge. As to the width of & chimney 
necessary to obtain the maximum of 2 ins. of eddying 
matter inside, the gas lining varied with the size of the 
chimney. It was generally admitted that 2 ins. was the 
usual amount in most chimneys of averagci sice. 


New England Section. 

Meeting held at Boston, on Friday, December 1^/, 1905. 

MR, JIBNRY HOWARD IN'thE OHAlR. 

THK CONTACT PROCESS FOR M^UFA/:^TUR1NG 
SOLPHURTC ACTDopthic VERKEN CFEEMESCIIER 
FABRIKEN IN MANNHEIM. 

nV WM. WILKE. 

This proeoHs is based on the following fundamental 
prinoiploH : 

Ist. To use the h('at of the ordinary roasting iiroeess 
for carrying on the (iatalytio action of the oxide of iron 
upon the sulphurous acid. 

2nd. The purification of the burner gases is a dry 
nrocess. In all other** jiroces.se.s the gases are washeil and 
have to bo dried again. 

3rd. The conversion or catalytic oxidation of that part 
of the sulphurous acid which passed through the iron 
contact, but had not be‘on converted, is brought about 
by means of platinum and reheated to the propiw t^uufK'ra- 
ture by means of the waste heat of the burner gasi's, 

4th. The whole process is carried on by moving tlu! gases 
by means of exhaustors only. 

The roast gases leave the kilns at a tonifieraiure of about 
700° C. This is the prooer toiuperature necessary in the 
iron oxide to produce tue converHion or catalytic ai’tion 
to transform the sulphurous acid intosuliihund anhydride 
The iron" oxide, at the above numtioned teiu]ierature. 
forma iron arsenate, with the arsenious acid which is 
contained in the roast gases. If roast gases arc taken 
at the temperature of the fiirnac.e through the oxide of 
iron, a large proportion of the sulphurous and 
per cent.), is eonvorted into sulphuric anliydride while 
the arsenic contained in these roast gases combines with 
the oxide of iron. 

Water contained in the gases to be converted reduces the 
catalytic proptirty of the iron oxide ; it is, therefore, 
nooessary to produce the roast gases with dried air. The 
drying of the air necessary for the process is accompbshed 
with sulphuric acid which is produced in the process. 

The roast gases are prixluced in a furnace which is 
protectofl with an air-tight iron shell, against, any entrance 
of moist atmospheric air. The air noeesHary for tlu* 
roasting jnxieosa iiasses through towers which are scrubbed 
with sulphuric acid and is then conducted through air- 
tight pipes entering the furnace or kilns Iwdow the. grate 
bars. The dry and hot roast gases ho obtained are con- 
ductod to a sliaft which is attached to the furnace and 
filled with oxide of iron (pyrites cinders). In this shaft 
part of the convert ion take* place, t hat is, part of the 
sulphurous acid is converted intp sulphuric anhydride, 
while at the aame time the arsenic obtainwi in the roast 
gases is retained. 

The roast gases therefore are subjected to a dry purifi- 
oatiou« and are considerably reduced in their contents of 
tulphurous add. After the sulphuric anhydride which is 


formed in this first part of the process has been absorbed, 
the rest of the sulphurous aojd contained in the gases 
can be converted into sulphuric anhydride by moans of a 
very small amount of platinum. To do this, it is necessary 
to remove any small quantities of sulphuric acid (mono- 
hydrate) which have not been abserbod. This is accom- 
plished by passing the gases through layers of porous 
material which is not affected by sulphuric acid. The main 
part of the sulphuric acid which is earned over mechani- 
cally is eliminated or retained in this way. The purified 
gases are now allowed to pass through layers of granulated 
basic blast-furnace slag. 

The gases which have passed through the iron contact 
mass contain sufficient heat to rolieat the filtered gases to 
the tomperature necessary for catalytic action in the 
platinum contact 

It would be possible to utilise this heat by giving it 
off to the filtered gases. But the sulphuric acid (mono- 
hydrato) must bo carried along in the form of vapour. 
The heat, therefore, must not be reduced too miioli to keep 
the monohydrate in a gaseous stat-e. The heat given off 
in the heater loitated over the iron contact is not suflioient 
to raise the filtered gases to the temperature necessary to 
carry on catalytic action in the platinum eontai'l. It is, 
therefore, necessary to have a small coal fire to raise these 
gases to their proper temperature. 

The platinum eontaet apparatus must be built in such 
a way that it does not offer much resistanei' to tlie passage 
of the gases, in ortler to move them with an ordinary 
exhauster. This is accomplished by using a niiinber of 
t platinisisl asliestos nets, the nieshos of which are such that 
I the rcsistam^e in the whole apparatus does not represent 
I more than the iiressnre of a (column of water about .'10 
j mm. high. In eouHtrueting the platinum contact 
j apparatus in this way, it is possible to exchange a singles 
j element iluring the process in the course of a tew minutos 
without mtorriiption. In tliis proei'ss, it is possible to 
! have a conversion of the roast gases up to 95 per cent. 

I The first plant in the Uniti'd States was erected in 
j 1903. in the works of tlie Schoellkopf, Hartford and Hanna 
! (!o., in the city of Buffalo, N.Y. This plant ('onsistisl 
j then of one unit with a capacity of about 1000 tons of 
! Hulplmric acid or its equivalent. The original plant has 
since been enlarged to four times its original capacity, 
j Besides this plant, four other firms have adopUnl this 
process, and tliore are now in iis(' twenty-two units with a 
! capacity of about 35,000 tons, and in ilie course of con- 
I struction, ten mon^ iinit.s w'itli a on painty of 10, (XM) tons. 

! This is a total eapaeity of over 50,000 tons per year. 

I This has been aeinmiplished in a little over two years since 
! the process has first been introduced hero. 

! This process does not reipiire com plicated or delicate 
j pieces of apparatus, a staff of scientific men, nor any 
I special apparatus for the purilication of the roast gases, 

I as this is done in the furnace itself. The amount of fuel 
j eonstimod and motive power required is smaller than in 
1 any other known process, and (he plant can be built up 
! gradually on account of the units being small and being 
I easily arranged in groups. The cost of repairs i.s very low. 
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THE EXISTENCE OF BROMOUS ACID (HBrOj). 

BY A. H. RICHARDS. 

The following experiments wore oonductod in the 
laboratory of the iSsliurido Mill, at Colorado Springe, 
Colo. 

The effect of adding a cold aqueous solution of silver 
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mMi diiouned some of tlm Terlous systems of eostiniL 
Oompenies and priv'ate firms often fell vidtims to unsotiim 
book>k«epin|( and faulty balance sheets. Here the neglect 
of sound principles led to trouble. He gave an instance 
of partner^ip in which an old partner was joined by a new 
man. i*lenty of profit append in the balance sheet 
for division at the end of ^e year, but there was a defi* 
cienoy in the money at the bank. There was no suspicion 
of dishonesty, and an independent expert was asked to 
investigate. It was then found that all repairs and renewals 
had been cliarged at full cost, and even* such items as a 
wall rebuilt and a yard re-paved had ]>een taken into 


stock. Depr^iation and its iufiuenoo on future profits, 
peroenta||es, and the antiquatiOii^faotar had sU to m oarQ<« 
fully considered ih determining the position of a hnsinsss 
concern. In paHicular, as regards depreciation, experts 
wore now pointing out" that the deduction under this 
head should be increased as the plant became older. 

Mr. Paton then touched upon such expenses as advertis- 
ing, exhibitions, &c., also on the bearing of the cost of 
law on industrial enterprise, Uie effects oi trusts and the 
working of monopolies. Time pressing, he had to bring 
his address to a close witliout giving all the illustra- 
tions he had intended. 


Journal and Patent Literature. 


I— PLANT, APPARATUS & MACHINERY. 

['^1 English Patents. 

Cocking or H toting Liquids ; Apparatus for . A. 8. 

Barham, London. Eng. Pat. ■'26,57H, I>yo. H, 1004. 

The coil, through which the cooling or heating medium 
is circulated, is hung on pivots, and is rocked to and fro 
in the liijuid to be cooled or heated, by moans of an 
eccentric and suitable gearing. — W. H. C. 

Autoclave and Hydraulic Press; Combined — . E. 
Luoauvillo, Paris. Eng. Pat. *28,539, Dec. 28, 1904. 
Under Int. Conv., 8opt. 10, 1904. 

8be Fr. Pat. 350,107 of 1904 ; this J., 1905, 1217.--T. P. B. 

Drying and iScrei’ning Sand, Minerals and other 

Substances ; Apparatus for . E. Robinson, 

London. Eng. Pat. 28,084, Dec. 29, 1904. 

A HORizoNTAi. revolving cylinder is fitted with a continu- 
ous internal spiral, each turn of which is provided with 
lifting plates to assist in agitating the material to be dried. 
The cylinder is enclosed in a suitable heating ohainlwr, 
built above a furnace, and has a perforatt'd cylindrical 
prolongation beyond the end of the heating chamber. 
This serves to sift the drieii material as it leaves the appara- 
tus. The furnace chimney has a concentric jacket, and 
air is drawn by a fan through the annular space thus 
fonnod, and is heated by the hot waste gases. The hot 
air is then driven through the drying cylinder in tho 
opposite direction to that taken by tho material under 
treatment. — W. H. C. 

Separating Solid Substances from Liquids [Drying Bed 

Slices] ; A pparatus for Meehan icjUl-y . H. Houcke, 

Berlin. Eng. Pat. 29,358, Doc. 31, 1904. 

The apparatus consists of a rotating drum connected to a 
suction apparatus, and upon the surface of tho drum 
the material to be treated is fed continuously. 1’lie 
liquid portion passes through the porous surface of 
the drum, and the solid matter is removed from the 
exterior. I’he claims are for applying tho suction to 
only a portion of the surface of the drum so that the 
part at which the material is fed or removed is not subjected 
to suction. F^irthcr, an auxiliary suction drum, situated 
just before tho withdrawal scra^ier, loosens the material 
from the main drum, and a brush applied just after tho 
withdrawal scrajwr, cleansoH the filter surface of tho drum, 
both tho loosoning and cleaning being fooilitaUid by the 
absence of suction at these points, material is fed 

from a hopper, nrovided with regulating blades, between 
the surface of tne main drum and an auxiliary suction 
drum, which spreads out the material on to the main 


drum, BO that whcnji(|l|jie main suction comes into plav, 
as (ho drum rotates, the surface of the main drum is covered 
with a continuoufl layer of material. Further claim is 
made fur a waaUng trough, provided with clcanaing 
openings fof the \%hdraw(il of sediment, in which that 
portion of the surface of the main drum which is not 
covered with material may bo cleansed. By moans of 
pipes 111 tho bottom of this trough, material for treat- 
ment may bo supplied at tho lowest point of the drum if 
desired.—- W. H. C. 

Seuarntors ; Centrif ugal . C. Schuler, Qrevon- 

broich, (lennany. Eng. Pat. 19,894, Oct. 2, 1905. 
Under Jut. Conv., Nov. 20, 1904. 

THE*olaim is for a centrifugal machine in which the 
bottom of tho basket can bo lowered ^way from the l>ody. 
The bottom only is attached to the roiatiiig shaft and 
imparts its motion to the rest of the drum by forming the 
joint Ijt'twcen them as a friction ring. When the bottom, 
which continues to rotate, is lowered, tho upi>or portion 
of the basket seats itself on (lie bottom of the outer coeing 
and conieH to rest, the contents of the basket falling out 
through tho annular space left between, the bottom of 
the basket and tho oaeing, — W. H. ,C. 

OH contained in \ Uoilrr] Feed Water ; Etftimalion of the 

Quantity of . W. H. Martin, Flushing, Holland* 

Eng. Pat. 11,007, May 26, 1906. 

The invention relates to the ai)proximate determination 
of the amount of oil present in condensed steam intended 
for boiler feed-water. Several devices are described anl 
claimed for this pur|X)fe, all of which aro based upon the 
observation of an object through a column of the water 
(which i'l more or less opaime according to the quantity 
of oil contained in it), and determination of the point 
at which this object is only just visible. — A. S. 

Furnaces ; in . E. Lane, Kansas City, U.S.A. 

Eng. Pat, 1.3,763, July 4, 1906. Under Int. Conv., 
July 6, 1904. 

See U.S. Pat. 773,328 of 1904 ; this J., 1904, 1079 — 
Unitep States Patents. 

FUler ; Centrifugal . L. C. Trent, Vantront, (5al. 

U.S. Pat. 806,213, Doc. 6, 1906. 

Tub screen A, supported on tho shaft B, at an angle to 
tho horizontal, is rotated in a horizontal plane by the 
meokanism C 0, and is^at tho same time rotated the 
mechanism D D in a piano at right angles to it» own 
axis. Tho liquid tov be filtored is fedt on to the tipper 
aurfaoe of the screen A from the delivery pipe E; Ihn 
liquid poriaon passes through and flotrs away by tba 



{JUU 1ft. two. 





tro,ugh F anti tlio pipe G, whilst iho solid matt/or is tloli vtuod 
on to the platform H. — W. H. (X 

FUterJ^ress. R. Tit'k, Buffalo, K.Y. 

U.8. Pat. 801), 4!M, Doc. 5, 1905. 


JBMHng-FumaM. W. N. Boot. Loo Anaeloo. Cal. Aiolgnoi 
to J. H. £. B^t, Quincy, 111* U.S. Pat. 806,d28, 
Doo. 6. 1905. 

Thu furnace consists of a metallic casing lined with 
refractory material in which there ip a longitudinal opening, 
contracted at each end, which forms the fumaoe*ohamber, 
The furnace has two “ vents ” ; one of these forms the 
outlet for the heating flame, and is directly opposite the 
inlet at the other ohd of the fumacc-chamoer, whilst 
the second rises through the roof of the furnace near 
the outlet. Tho*fumaoo is suspended by an adjustable 
sling, and is provided with hydrocarbon burners at the 
inlot end. — W. H. C. 

LixivifUion Proce.ases ; Apparatus for . A. W. 

Constans, Nelson, Canada. U.S. Pat. 805,035, Nov. 
28, 1906. 

Tub claim is for the combination, in a tank, of a control 
well and oloval-or with a tiltt>r of cloth and wire gauze 
HupiKU’ted on slats. — W. H. C. 

Desiccating Process. J. C. McLachlan, Assignor to 
International Desiccating Co., Chicago, 111, U.S. Pat, 
800,747, Dec. 5. 1905. 

The claim is for the process of obtaining tho solid eontonti 
of liquids in the form of a dry powder. Tin* liquid if 
“ atomised ” by heated air, free from products of com 
j bustion, and the spray is discharged into and allowed t( 
1 fall through a tall chamber, the air in which is heated b^ 
j u jacket or coil, in such a'way that it is not (sontammatec 
by products of combustion. As tiie particles of spra^ 
fall, tho hquid portion is evaporated by ooiitaet with tin 
heated air, whicli should uot have a temperatiiro highei 
I tliaii J50° F., and passes away from the top of the vessel 
} whilst the solids collect at the bottom as a practically dr^ 
powder. — W. 11. C. 



A BiLTEK-rRESS compn.sing a framo with tiltor-plato.s 
and Bpaeiug'fraines, with liller-ciloih clamped between 
them, has tho plates constructed with juojections as 
shown in tho figure. Claim is made for these x»rojectuuis 
17 and for the arms 14 which extend upwards at an acute 
angle from tho lower front comers of the {ilates.— W. H. C. | 

Agitating and Mixing Apparatus . L. C. Trent, 

Vantrent, Cal. U.S. Pat. 805,214, Dec. 5, 1905. 

The material to bo treated is eontainod in the vessel 1, 



and is withdrawn by tho rotary pump 8, tlirough the 
passage 13, 12 and the pifie 10, and returned under 
pressure through tho pipe 6, the junction-piece 5 and the 
pipe i into tho rotati^ reservoir 3. it then passes 
through the hollow arms 14, and out of the hollow tubes 
10, 16, whioh are set at an onde to the arms 14, as shown 
at 17. Air may be admitted to the pump for the purpose 
of oOrating the material under treatment.«->W. H. C. 


French Patents. 

FUter. H. Liebench. Fr. Pat. 357.20H, July 25, 1905 
Under Tnt. Conv., Oct. 8, 1901. 

See Eng. Pat. 13,247 of 1905 ; this J., 1905, 1055. — T.F. B 

Fire^Ucsisting Covering of Fdt for the Heal hisulatioi 
of Pipes, Conduits, tbc. H. Kumih’. Fr. Pat. 357,044 
Aug. 5, 1905. 

'Phe heat-insulatmg eoveruig for pities, conduits, (!l:c. 
described, consists of shells or otlier hollow objects o 
felt, of any rmpiired form, which are soaked in a solutioj 
of magnesium chloride, or magnesite with aluniitiiun 
chloride, or u “ solution " of cement or other agglomcranl 
after which the objects are pressed into the desired form 
and on drying become hard, preserve their form, and a 
the same time are remlered iire-resisting. — W. C. H. 

Cooling of Fluids ; Apparatus for the Methodical^ am 

Fractional . C. Lambert. Fr. Pat. .350,737 

Aug. 7, 1905. 

The apparatus consists of two systems of coil coolers o 
oondouBors w’orkod in S' ries. In tho first tlie fluid i 
partially cooled by moans of water or other liquid at th 
ordinary ttuniierature, and in the second the cooling t 
the desirtKl extent is comj)leted by using cooled brin 
or a similar hquid. A smaller quantity of spociall 
cooled liquid is required, as the greater part of tho eoolm 
Is effected by a liquid at the ordinary temptiraturo. 

— W. H. C. 

Evaporating, Distilling and other similar Apparatus 
Process for Obtaining a Multiple Utilisation of Ilea 

in . E. Thoisen. Fr. Pat. 356,762, Aug. 8, 19013 

Under Int. Conv., Nov. 9, 1904. 

Fans or other aspirating and blowing ax>paratuB ar 
}>laced, either in me evaporating chambers, or in th 
connections between the vaporising oharaber of one pa 
and the heating chamber of the next. The pressure i: 
the vapoiiaing chamber is thus reduced, and the gase 
and vapours ore aspirated and delivered, under pressun 
into the iHMiting chamber of the next unit of the series. 

^ — w. H. a 
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JMtUUaUtm ; AMrqiua for OonHnwms . J. S. L. 

Roaaiz and 0. Simon. Fr. Pat. 9fi6,920, Aug. 1905. 
Thi apparatus oonsists of two stills 1, 1» used alternately 




from the still h into the fractionating column 0, provided 
with a^flattened hollow spiral 10, through which a current 
of cooling water flows, enteri^ at II and leavi^ by 19. 
This column, which is a specie feature of the uivention, 
is shown in greater detail m figm» 2. The spiral 10 has 
internal gutters 18 in order to distribute the cooling water 
over the surface, and the column is provided with baffles 
formed of perforated plates 19, to delay the upward 
passage of the vapours emd to force them into more 
mtimat^ contact with the oooUng spiral, which acts as a 
partial reflux condenser. The unoondensed vapours pass 
&om 9 by the swan-nook 13 to the special rectangular 
condenser worm 14 contained in the tank 15, which is 
fed with opoling water at 16 and has an overflow 17. 
The seotion of the worm 14 on the lino A-B is shown in 
flgure 3. The horizontal pipes are of the flat oval seotion 
shown in order to give a targe surface, and they are con- 
nected by the smaller pipes of circular seotion so as to 
produce a constriction at each bond of the coil. From 
14 the condensed vapours pass through a hydrometer 
box to one of two receivers, which are connected to an 
air pump and used alternately. — W. H. C. 

Cenirifuguf- Machines for Separating Solids from Liquids. 

Aktiebolaget Separator. Fr. Pat. 356,910, Aug. 12, 

1905. Under Int. Conv., Nov. 18, 1904. 

Thb claim relates to centrifugal machines in which the 
solids are withdrawn from the periphery of the drum and 
transportfrfl across the layer of liquid to the outlets near 
the centre, by means of wheels provided with rakes. The 
invention consists in introducing a<lditional scrapers, 
carried on a cross-piece, attached to the shaft which rotates 
the rake-wheels. The hinotiou of these additional scrapers 
is to carry the solids around the oeriphery of the drum 
and to bring them within roach of tne rakes on the wheels. 

— W. H. C. 

Centrifugal Machines for Separating Solids from Liquids. 

Soc. Aktiebolaget Separator. Fr. Pat. 367,065, Aug. 

19, 1905. 

In machines similar to those referred to in the prerieding 
abstract, the rakes on the wheels are constructed in the 
form of cups, which are either fastened to rotating arms, 
or are held Iwiwoen annular discs. The bottom of the 
Clip is made lower than the edge to facilitate the oolleotiom 
of the solid particles. — W. H. C. 

IL-~FUEL, GAS, AND LIGHT. 

Incandescent Mantle as a Catal^yst and its Application to 

Gas Anodysis. J. K. Mason and J. Wilson, Chem. 

Soc. Proc., 1905, 18, 200. 

Tub method doscribod by Lowos (this J., 1906, 124) for 
demonstrating the incandesoonco of the ordhiary gas 
mantle in a cold mixture ol coal gas and air may auRO be 
employed with a mixture of ammonia vapour and air. 
The authors desonl^ a modification for showing the 
inoaudeBoenco of the mantle in an unbumt mixture of 
alcohol vapour and air. Although loss effective, the 
mantle may be used as a substitute for platinised osbestois 
in the ordinary lecture oxi^rimonts for preparing formalde- 
hyde from methvl alcohol vapour and air, and ftUlphtfc 
trioxido from sulphur dioxide and oxygen. 

Fragments of mantle in a hard glass or preferably miartn- 
tube may be used in place of palladium or palladium* 
asbestos,' for the estimation of hydrogen and carbon 
monoxide in gas analysis by combustion with excess of 
air or oxygen. Methane and mixtures of methane and. 
hydrogen may be estimated similarly jby passing these 
gases mixed with excess of oxygen over fragments of 
mantle heated in a quartz tube, and measuring the con- 
traction after combustion, and subsequent treatment with 
caustic potash solution. The results agree well with those 
obtained by the customary explosion methods. Goo4' 
results may also be^btained by the gases mixed 

with oxygen over omston henM in a small quarta tube. 
Hydrogen, and leas readily methane, may be determined 
by passing the gas mixed with emygen throned natvoW 
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Ekoush Patekits. 

; Megenerative Oa» . G. Hatton. Brierley 

Hill, Staffs. Eng. Pat. 29,610. Dec. 31. 11K)4. 

Txv furnace is consiructetl with two regenerat^^r chambers 

S ovided with a slide-valve. The gas and air always enter 
a furnace at the same end, and the waste gas passes 
through the regeneratoi;s alternaUdy. The air is heated 
by being drawn through that regenerator through which 
gas IS not passing, and by altering the position of the 
aiide-valve the directions in which the currents of waste 
gas and air flow can be reversed. — W. H. C. 

Air^ Gas, or the like FluidA, for Gasifying Hydrocarbons ; 

Pressure -rai^tng Apparatus (or '■ or for other 

Purposes. W. S. Gillie, Edinburgh. Eng. Pat. 26,477, 
Nov. 23, 1904. 

The bell of a gas-holder is oonneoted, liy means of a lever, 
with a small e\lcrnnl hydraulic pump, which causes the 
boll to rise and fall, thus delivering air into a second gas 
holder, from which the air is supplied to a carburetter. 
The water supf»ly to Uie pump is controlled by the rising 
or falling of the second gas-holder, so that the pump 
ceases to operate when the Imldcr js full. The first holder 
may be singlc-twting, in whii^h case the surrounding 
-eylinder Is ojx'u at the lop, or the cylinder may be closed 
to render the holder double-acting, the inlet and outlet 
valves for the air laung arrangi'd accordingly. An 
automatic three-way cock on the walcr supply pipe brings 
abouif' the reversals of the pum|»ing strokes when «luc. 

— H. H. 

Gases; Purification of Furnace . W. Si;hwar/, 

Dortmund, Germany. Eng. Pat. 29,360, Dec. ,31, 1904. 

See Fr. Pal. 360,692 of 1906 ; this J., 1906, 794 -'P F. P. 
TInttei) States Patents. 

Briquette. Fuel from Coal. Mine Waste, or Dust Coal ; 

Manufacture of . T. Rouse and H. Golm. J^ondon. 

US. Pat. 806.845, Dee. 12, 1905. 

See Eng. Pat. 9071 of 1904; this J., 1905, t»ll.-~-T. F. B. 

<}ases ; Apparatus for ('leaning Manufartured . 

L. P. J.«owe, San Francisco. U S. Pat. 806,663, Nov. 28, 
1905. 

The apparatus consists of n ein ular shell or chamber, into 
which the gas-inlet jam* descends vertically, at the centre, 
for Bome distance. The lulet pipe is ctmstncted near its 
lower end, and a stearn-pipe uischarges into the cun- 
atrieted portion. A certain amount of water is allowed 
to <!oIleet at the bottom of the chamber, the level of llie 
water Iwmg maintained constant by an ovedlow pijie 
on the aide of the ehaniber, ‘provided with a water seal. 
The gas-inlet discharges directly downwards towards the 
surface of the water, but (he discharge ajKature is wholly 
above the water level. By tins arrangement, and the 
steam supply, the Imavier particles are projected into 
contact with the water, wliilst the lighter gaseous particles 
eHcape eontatU with it, and jiass up through the upjH?r 
portion of the ehamher to the gas-outlet near the lop. 
Moans are provided for subjecting the gas to a continiiai 
discharge or spray of water in the upper isirtion of the 
Dhaml)er.--W. C. H. 

Qas^Purtficr. M. F. McNeil v, Chicago. U.8, Pat. 805,985 
Nov, 28. 1905, 

Phe purifier consists of st'veral chambers, one of which 
contains a liquid and receives the flow of gas. From this 
ihamber the gas posses into a recess or pocket, provided 
«dth finely -perforated walls, and arranged within a dry 
)hamb<ir. The gas posses into this dry chamber, which 
a filletf with circular or cylindrioai pieces of materia!, 
laving a pitted or rough surface, aroumj and over which 
h© gas paaaies, apd also a pith-Hke surface through whieli 
be gas k foroed to pass on its way to the point of con- 
lumptiokpIVI^ C. H. 


Amfnonia ttnd Mydroeyanic Acid ; Procas of Memvering 

[from OaB\ W. Feld, H5nningen-on-tho-Rhine. 

U.S. Pat. 806,467, Dec. 5, 1906. 

See Fr. Pat, 341,014 of 1904 ; this J., 1904, 861.— T. F. B. 

Jnc/indescenl M anile s ; Machine, for Manufacturmg . 

J. L. Muller, Sannois, and J. Bonnot, Paris. U.S. Pat. 
805,930, Nov. 28, 1905. 

See Eng. Pat. 24,218 of 1901 ; this J., 1902, 461.— T. F. B. 
French Patents. 

Agglomeration [Briquetting] of' Anthracite Dust; Process 

for the . A. Exbrayat. Fr. Pat. 350,268, Oct. 25. 

1904. 

Skawkeus (fuous) or lichens are treated with hot or cold 
water, either with or without the addition of an alkaU, 
and the gelatinous mass obtained is mixed ami heated with 
resin, Ihe product is then mixed with anthracite dust 
and briquetted. — W. H, (J. 

Agglutinant and Comhufitible Aggtomerant ; Process for 

the Manufacture of a New and BriqucttcM formed 

with such Agglutinant. R. A, Le Maitre, .1. A. Badjou, 
and M. V. F. Bekaert. Fr. Pnt. 360.961, Aug. 18, 1906. 
Umler Int. f'onv., May 2, 1905. 

The products resulting from the nation of a mixture of 
j nitric and Hulj.hunc, or of nitric and hydrochloric acids on 
I organic bodies of animal origin, such as blood, fieces, 
j Nuint, chok'sterol, crude lanolme, products from the treat- 
j ment of waste water from wool washing. &(;.. are caused 
to act, in the presence of a “ condensing agent such as 
I baryta, caustic lime or sodium hydroxide, /itic or alu- 
I minium chloride— on heavy hydrocarbons, or tin* residucH 
; of the distillation of such brabes. For instanci', 100 iiarts of 
I Hiiiiit aie treated with 2 jiarts of a mixture of 2/6 suliihurio 
I and ,3/6 mtric acid, and the reaction is slo|qied by the 
I addition of an alkaline solution wlien red va]U)urs of the 
I «)xides of nitrogen begin to la* evolved. 33ie riroduct is 
dried and heated in an autoclave with 1000 parts of heavy 
mineral oil and 10 parts of baryta until resiniticatioli 
of tin* mass takes place. The resulting product is mi\wl 
with powdered coal, coke, charcoal, &e., to form briquettes, 
or it may Iw moulded and used as an agglornerant for other 
])iir()OHes. (3uim is also made for the preliminary heating 
of coal dust in a reducing atmosphere and for t‘h(‘ use of 
wood charcoal saturated with combustible gases to form 
briquettes. — W. H. C. 

Peat and other Similar Combustible Matters, Rich in Water • 

J Tocess and Kiln for the Semx-Carhonisation of 

Oberbayerisehe Kokswerke und Fabrik Chem Prod. 
Akl.-Ges. Fr. Pat. 367,174, Aug 24, 1906. 

Ihe peat is charged inte the kiln B, jirovided with tlie 
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fiiimeU / ftnd /i, to better distribute the geees introdaoed by 
the |iipM h and e. In the upper part of the Idfai B, the peat 
is treated either with gaseous and smoke products aspirated 
by the fan d from the flues a of the retort furnace A, and 
delivered by the pipes c, g, the valve i and the pipe A, 
just below the funnel /i ; or throujB;h with steam* 
superheated in the coil 4 in the auxiliary furnace m, fed 
with gas by the pij>o n and with air through o. The steam 
and other products escape by the pipe q, to the valve-box 
r, from which they either escape by s, or pass to a 
condenser. In the lower part of B. the peat which has 
been dehydrated in the upper portion of the kiln, is 
treated with the smoke-gases from A, which are brought 
by the pijje c and the valve e, below the funnel /. The 
p^t is Ncmi-coked, and the products given off in the lower 
part of B, escape by the pipe u and the valve y, either to 
the air, or to a condenser through w. — W. H. C. 

Furnace ; Jiolary for the Production of (Jas, or for 

JioaHting [Ores, Ac.]. H. E. Sieurin. Fr. Pat. 356,015, 
Aug. 3, 1905. 

The furnace consists of an inclined cvlinder that can 
be rotated, and i« jirovided with a numl>er of separating 
})artitions, arranger! transversely to its axis. 'Fho separate 
compartments thus formed communicate with one another 
through apertures in the partitions. By this means the 
passage of the matr^rials through the furnace is prolonged, 
and tlie gases are forced to pass through and not only 
over the materials, the reaction zone brung thus increased, 
whilst the continuous mixing of the materials ensures 
more conifilete treatment. The materials are fed into a 
hopi^er forming part of a casing which is fixed gas-tight 
upon the upjier end of the cylimler, and the ash passes out 
into a casing fixed gas-tight at the lower end and falls into 
a water <‘hambcr. Air is forced into the casing at the 
lower end, and gas escapes from the upper casing. — W.C.H. 

Oas.pctorfs ; Furn/ice for Vertic^d . J. Bueb. Fr. 

Pat. 356,974, Aug. 18. 1905. 

'J’he retort furnace comprises a gas generator, recuperators 
for heating the air for combustion, and a series of vortical 
retorts placed one hclund the otlier, in one or more rows. 
The burning gases enttir the retort chamlnir horizontally at 
the bottom, and are caused to pursue a z.ig-z.ag upward 
course round the retorts, by means of lionzontal baffles In 
which the retorts are set, and by means of dampers or the 
like the retorts can be heated in each /.one proportionately 
to their <trosH-8oction. The furnace is designed particularly 
for vertical retorts the diameter of which gradually 
decreases towards the top (see Fr. Pat. 339,534, ;this J., 
HMH, 709).— 11. B. 

Gas and Air; Process for Acederuiing the Combustion 

of Mixtures of . (*as.Motoren Fabrik Deutz. 

Fr. Fat. 356.599, Aug. 2, 1905. Under Int. Conv., Aug, 
5. 1904. 

T'hb process dosoribed for accelerating the combustion of 
mixtures of gas and air, and rendering the combustion as 
rapid as possible, and consists in bnngiiig two currents of 
gaseous mixtures HC])aratoly to the jwint of combustion ; 
one of the two currents is composed of a quantity of air 
insufficient for combustion of the gas with which it is 
mixed, and the other of a quantity of gas insufficient for 
combustion of the air with which it is mixed. The actual 
combustion takes place in a combustion chamber to which 
these gaseous mixtures are brouglit by tw'o separate pipes, 
controlled by valves. The requisite* mixtures are obtained 
in the part/S of the pi|x^s on the sides of the valves away 
from tile chamber ; and the mixture is effected by eonnect- 
ingthe air-supply piiio by a small off-take pipe, controlled 
by a valve, with the gas-supply pipe end by a similar 
arrangement allowing a small amount of gas {jo pass into 
the air-Bunply pipe. Thus two separate mixtures, in 
any desired ratio, can be obtained separately and brought 
to the combustion chamber. — W. C. H, 

CarhureiUr aipj^icabh to Fixed or Movable Motors^ workitiff 
with Tar Ous, Petroleum or Mixtures of these Bodies, 
A. Oanera di Balasoo and E. Manassero. Fr. Pat. 
356,603* Aug, 2* 1005. 

The prmotifle on which the apparatus sots* ie that A current 


of air, divided into very fine streams and driven at a high 
speed* encounters over a large surface* a very innsiU 
vmume of oil or other liquid. The essential oompOEMsnta 
of the apparatus are a float* together with a iqplierioiil 
plug ana arrangements for producing the very flne 
division of the liquid and its intimate mixture #ith the 
air to be oarburetted. When connected with the reserroir* 
the oarburetting liquid raises the plug and then the fldit 
and esiiapes up a vertical pipe, through a flno nosude* and 
the float then sinks and the plug closes the entranoe 
for the liquid. The aspirating stroke of the piston at the 
same time causes air to enter through a number ol fine 
holes, and this air is simultaneously mixed with the fine 
jet of carburettiiig liquid. — VV. C. H. 

Compressed Gas ; Method of Producing for use as 

Motive Force. A. P. Ellen. Fr. Pet. 356*949^ Aug. 

16, 1905. Under Int. Ck)nv., Aug. 17, 1904. 



Two similar explosion cylinders communicate with each 
other by means of the pipe c, end arc charged with water 
I or other suitable liquid ; they also communicate vrlth 
1 a receiver t, for the c‘omprosHod gas. The accompanying 
figure shows the state 01 affairs at the beginning of the 
cyclo of oLwrations ; the air in a, and in the bell-shaped 
cliambor a is under atmospheric pressure, the slide-valve I 
closes the ofieniugM into the tuVic gnd the valve n is kept 
closed by the compressed gas in t, whilst the air in b and 4 
is under compression. Combustible gas is now injected 
into e at q, ignition of the charge takes place at s, and the 
gaseous products of the explosion, raising the valve 0 , 
arc ilischai’ged into receiver t, whilst giving at the same 
moment an inqmlse to the water that drives it partly into a 
and d, compressing the air therein. The water thus acts as a 
piston. As the water continues to fall in h and c* air is 
drawn in at the lop of e, the slide-valve m having moved 
in tulle k so as to open communioation with the atmosphere. 
When the water has roaclied ite lowest level in b, the state 
of affairs is the same as it was in a at the out^t ; com- 
bust! hie gas is now injected into d at p, exploded, the gas 
collected in t, and the water-piston given an impiuse 
towards b — and so on. — H. B. * 

Gas- iVashing Apparatus. Comp. }K)ur la Fabrication dos 
Oompteurs et Material d'Usiues i Gax. Fr. Pat,, 
356,721, Aug. 7, 1905. 

The object of the invention is to produce a ^ washer 
with a larger surface of material unattackable both by 
the gas and the liquid, and to give automatically to bota 
iluids a methodical impulse, or to allow their dis^acemimt 
in the same sense. In the simplest form sug^sted. the 
ap{>arat us consists of a gas channel in which a oylindek' 
just fits transversely, and rotates on its axis. The 
channel is half filled with liquid and half with gas. Ibo 
cylinder is filled with inert material designed to give a 
large surface of contact. The rotation of thb cyUnder* 
through which the liquid flows, (causes a depression on one 
side and a liorresponding elevation on the otlmr, and the 
upper half of the cylinder presents a large surface of 
contact 1 h> tween the* two fluids. — W. C. H. 

Naphthalene from Coal Gas : Apparatus, ecdled ** Naph^ 

thalenc Trap," for Revumng . Ck>mp. Parisienne 

d’Eclairage et de^ Chauffage jMir le Gax. Ft. Pat. 
357,045, Au|^. 7, 1906. 

The “ naphthalene trap,” which is inserted into the jua 
main* consists of a casing, containing one qr more baUqi 
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oirer which the gae flows. Each baffle is formed of a sort 
of grffl, the oloselv'set bars of which consist of motaUio 
tabes of email diameter (8 mm.), through which cold 
water or air can be circulated continuously. A thin metal 
plate, having a large number of slots, is fixed against the 
grfll and, cooled by conduction, presenting a large cooled 
surface, upon which the naphthalene is precipitated. 
When the naphthalene has accumulated sufficiently to 
obstruct appreciably the flow of the gas, the latter is 
by-passed, and steam is circulated through the ^ubes of 
the grill, whereby the naphthalene is liquefied and flows 
through a siphon to the exterior of the trap. The trap is 
then allowed to cool, and the passing of the impure gas 
is resumed. — H. 11. 

I neamdtactnt FUamenta ; Manufacture of . A. Frank- 

furter and H. Kuhlmann. Fr. Tat. 356,999, Aug. 17, 
1906. 

Elbotrio-LAMP filaments, electrodos, auoden for Houtgen 
apparatus, &c., are made from graphite which ha-i been 
“ purified chemically,” the graphite being moulded, in a 
dry state, into the desired form under ” high pressure.” 

• — H. B. 

Incandescent Lighting ,* Process of Extracting a Metal for | 

Making Mantles for . M. Danziger, W. Kroriheim, { 

R, Hoohhauser, H. Eisler and H. Koeser. Fr. Pat. 
367.077, Aug. 21, 1905. 

Sbb Eng. Pat. 10.018 of 1905; this J.. 1905, 1218.*-T. F. B. 

ra.— DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 


masonry at the top of the flues, which fixes them rela- 
tively to each other, is provided with slide-controlled 
passages through which the hot gasee pass into an upper 
horizontal channel, that leads them to the chimney. 

*-H. B. 

Paraijin Wax: Apparatus for Treating . N. M. 

Henderson, Broxburn, N.B. Eng. Pat. 7630, April 11, 
1905. 

The invention relates to the process described in Eng. 
Pat. U.979 of 1891 (this J., 1892. 699). The cells are 
very high in proportion to their sectional area, and are 
provided with a vortical draining screen of wire gauze 
or the like, and with a false bottom of like material, under- 
neath which is a discharge. If the colls are cylindrical, 
the wire gauze screen is arranged upon a central cylindrical 
partition. The cells are arranged in pairs in a ” sweating ” 
house, the sides fitted with the draining screens being 
adjacent to each other and separafi^d by a smaller space 
than the other sides. The draining is effected by the 
pressure of the superincumbent column of wax, the screens 
acting as draining wicks, and the solidification of the wax 
taking place first at the ” unscrewed ” (” imsorocuiod” in 
the prov. specif.) surface of the cells, — C. »S, 

Hydrocarhons such as Petroleum and Benzine : Solidi- 
fication of — — W. van der Heyden, Paris. Eng. Pat. 
i 19,54Q, Sept. 27, 1905, Under Int. Conv, Oct. 26, 

! 1904. 

Skid Addition of Oct. 26, 1904. to Fr. Pat. 346,860 of 
1904; this J.. 1905, 320.— T. F. B. 


United State.s Patents. 


Petroleum Production of Canada. U.S. (Jcologi('al Survey, 
through Board of Trade J., Dec. 2H, 1905. 

In 1904, the new Txjamington oil field produced 25,241 
barrels of petroleum, which was an increase of about 21,000 
barrels over that of 190.3. This field is situatinl near thc' 
former natural gasflold in the south-eastern portion of Essex 
County. The Moore field, situated in Moore Township, 
Lambton (bounty, is noted for the first time with a produc- 
tion of nearly ..37,000 barrels. A well producing twelve 
barrels of |>etrohHitn per day was drilhud in Southern 
Alberta, near South Kootenay Pass. TIktc are numerous 
aatural developments of petroleum and natural gas on the 
aostorn fiaTik of the Bocky Mountains, extending from 
the United States line to the Arctic Ocean, which in the 
future will, in aU probability, produce large quantities 
of petroleum. 

There were several new wells drilled in the New Bruns- 
wick field that wtim productive of |Kdroleum suitable 
foT lubricating purposes. For the past throe years 
there have bwn active ojwrations in New Brunswick, 
near Memramcook, a few miles south of Moncton. 
There are two fields now being worked, foiu or five 
miles apart, known as the Dover anil St. Joseph’s 
College. During UK)4 there were from 18 to 25 wells 
pumped in each of the fields, most of the production 
being from tliirty wells, and amounting to about 60 
!)aiTelB TOr day. There are two varieties of |xdrolcum 
produoea, one quite blaok, and the other dark green. 
The specific gravity is nearly the same, from .35^^ to 37° B. 
The construction of a refinery has been oommenci^. 

[T. R] 

’^etroleum : Reduction of Egyptian Import Duty on — . 

Board of Trade J., Dec. 14, 1905. 

Ticb Egyptian ‘‘Journal Offioiel,” of Nov. 26, contains 
he text of a decree, which is already in force, reducing 
he import duty on petroleum from k per cent, to 4 per 
out ad valorem. [T. R.] 

English Patents. 

7ake Ovens ; Impts. in . H. Koppers, Essen-Ruhr, 

Germany. Eng. Pat. 26,627, Nov. 2^ 1904. 

?HB coke oven is provided with vortical oombustion- 
iaofl, having the gas and air supply from below; the 


Wood ; Apparatu.*i for Treating Resinous \fn Extract 

the Resins, E. B. Weed, Cleveland, Assignor to 

Weed DiHtilhng and Manufacturing Co., Now York. 
U.8. Pat, 805,174. Nov. 21. 1905. 

I Thk apparatus consists of a retort or still for holding the 
j wood lo bo treated, a boiler heated by a furnace, to con- 
tain the preserving and distilling liquid, a pipe, supplied 
with a pump and valve, connecting the boiler with the 
retort, and a second valved coiled pipe, passing through 
a heating apparatus, connecting the pump with the still, 
HO that hot or cold liquid can be siipfihed to the still as 
desired ; another valved pipe forms a connection between 
the portions of the inlet pipe on cither side (»f the pump, 
so that, bv suitably adjusting the valves, the liquid can 
be returned from the still to the boiler without reversing 
the pump. — T. F. B. 

Vaseline ; Process for the Preparation of Water Soluhle 

. F. Boleg, Canustatt, Assignor to Oes. ziir 

Verwerthung der Bolog’schon WassiTloslieheii Mineralole 
! imd Kohlciiwasserstoffe, Berlin. U.S. Pat. 805,443, 

I Nov. 28, 1905. 

I See Fr. Pat. 338,640 of 1903 ; this J., 1904, 655— T. F. B. 

Fhbnch Patents, 

Stones containing Combustible Matter from Mines ; Process 

for Rendering Applicable as Filling Material. 

H. Koppers. Fr. Pat. 356,578, Aug. 1, 1905. 

Thr stones containing carbonaceous matter from the 
sorting and washing of coal, as well as the shale which 
accompanies coal in the mine, are first distilled in vertical 
ovens to obtain residual products and gas. The residue 
is then charged hot into a producer, the gas from which 
may bo used to effect the first treatment. In this way 
tho water and volatile matters are first distilled off, leaving 
a hot residue which is free from moisture, and which is 
easily gasified in the xiroduoer, the heat stored up in the 
residue serving to ensure regular and odnstant work. 
The yield of residuals, espooiaUy ammonia, is sidd to be 
high, and the burnt residue from the producer forms good 
material for filling up the abandoned workings in the mine, 
as it is free from pyrites and oarbonaoeous matter. 

— W. H. C. 
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Amnumia ; Exiraetion of — — - from Ga 9 eou« Produeta of 
Dtatruetive, DiatiUaiion, Soc. Brunok. Fr. Pat. 
356,589, Aug. 1, 1905. 

Qasbs produced by the destructive dlMtillation of coal, 
wood, peat, Ac. , are subjected, before being led into an acid 
for absorption of the ammonia, t^o centrifugal ^action, in 
order to free them from tarry matters. (Compare Eng. 
Pat. 8287 of 1903 ; U.S. Pat. 773.784 of 1904 ; and First 
Addition to Fr. Pat. 331,077 of 1903 ; this J., 1903, 795 ; 
1004 1147 ; and 1905. 432. )^E. S. 

Hydrocarbon a [Feiralcum, Tar Products, djc.] ; tSepa ration 

of Carbon from . H. Kopiiers. Fr. Pat. 350,351, 

July 24 1905. 

When a spray of liquid hydrocarbon, such as fietroleum 
or a tar product, is introduced into a heated atmos[>here 
of carbon dioxide or a mixture containing it (pjj., furnace 
gases), carbon is separated from the hydrocarbon, carbon 
monoxide and water being fonntMl at the same time. 
The form of carbon produced, do^iends on the conditions 
of the reaction ; thus, at low tmnpcratures and with an 
oxcess of hydrocarbon, the carbon is obtained in the form 
of soot, whilst at higlier tempcraturcH, and especially in 
presence of “ fixed l arbon,” or inorganic matter such as 
clay, the carbon t-ends to separatt; as graphite. The 
reaction may bo ap])lied to the coating of coke with a 
deposit of finely divided carbon, by allowing the sub- 
stances to react in presence of a mass of incandoHcent 
coke ; this is stated to considerably increase the calonfio 
power of the coke, by diminishing the surface, and is of 
value in metallurgical processes, preventing premature 
reactions between the gases and tlio coke. — T. F. B. 

IV.— COLOURING MATTERS AND 
DYESTUFFS. 

p-Diaminoiliphenylamiur ; New Meth-od of Formation of 

. P. Barbier and P. Sisley, Hull. »Soe. Chim., 

1905, 83, 1232—1234. 

The authors find that p-aminophenylphenylhydrazino 
<jan bo converted into p-p-diammodipbeiiylaminc. accord- 
ing to the equation: — ( V.Hft.NH.NH.t’nHi.N FT., = 

23-5 grms. of finely pow- 
dered p-aminoa/.ohen/.etio hydrochloride were * treated 
with 350 — 4(K) c.c. of a satuiatod aipieous sulution of 
sulphurous acid and 15 grins, of 05 per cent, /.inc dust wore 
added, with .stirring, until the liquid was decolorised. 
It was then jioured iuU) a mixture of 50 grms. of suljihuric 
acid with 50 c.c. of water, and allowed to stand over night. 
The sulphate of p-diaminodiphenylaminc separated out 
in the fiirni of j^rey crystals, which yielded the base on 
boiling with a sliglit excess of sodium carbonaUi solution. 
The aminoazo-derivat'ive of o-toluidine, when treated in the 
same manner, yielded a p-d:amino-base which the authors 
oonolude, from its mode of preparation and reactions, to 
be p-fliaminoditolylniuine. — R. F. 

Enollsh Patents. 

Dyestuffs ; Mayufaclure of New Conijxumds of the Anthra- 
cene Series and of therefrom. J. Y, Johnson, 

London, From JJadische Anilin und Soda Fabrik, 
Ludwigslmfen on Rhine, Geimauy. Eng. Pat. 3S19, 
Feb. 23, 1905. 

See Addition of Fob. 22, 19t)5, to Fr. Pat. 349,531 of 1904 ; 
this J., 1905, 904.— T. F. B. 

Colouring Matter \ Dyestuff] of the Anthracene Series; 
Manufacture of — — and Treatment and Employment 
thereof for Dyeing and Printing . J. Y. Johnson, London. 
From Badischo Anilin und Soda Fabrik, Liidwigshafen 
on Rhine, Germany. Eng. Pat. 10,677, May 22, 1905. 
See Fr. Pat. 355,100 of 1905 ; this J., 1906, 1223.— T.F.B. 

Dyestuffs ; Manufacture of Anthracene Derivatives and 

^ of therefrom. J. Y. Johnson, I-*ondon. From 

Badische Ai^n und Soda Falmk, Ludwigshafen on 
Rhine, Germany. Eng. Pat. 19,132, Sept. 21, 1006. 
See Ft. Pat. 367488 of 1906 ; foBowing these.— T. F. B. 


AiUhraeane Darimtivaa ; ManufaeHtre of . Ba<littohe 

Anilin und Soda ^^brik, Ludwigshaien on Kl^n^ , 
Germany. Eng. Pat., 49,199, Sept. 22, 1905. Under 
Int. Conv., Jan. 3, 1906. 

See Fr. Pat. 367,138 of 1906 ; following these,— T. F. B. 

Dyestuffs ; Manufacture of New Sulphurised 

. 0. ]). Aliel, London. From Act.-Ges. f. Anilin- 

fabr., BeiUn. Eng. Pat. lO.lOl, May 13, 1905. 

See Fr. Pat. 354,307 of 1906 ; this J., 1905. 1106— T. F* B. 

Anthraquinonc Derivatives ; Manufacture of . H. B. 

Newton, lAmdon. From Farbenfabr. vorm. F. Bayer 
und Co., KUx*rfeId, Germany. Eng. Pal. 11,196, May 
29, 1905. 

See Fr. Pat. .354,717 of 1905 ; this J., 1906, 1106.— T.F.B. 

Anthracene DeriwUivc \ ^UUhrac^jte Dyestuff ] ; Manufacture 

of a New . 11. E. Newton, London. From Farbenfabr. 

vorm. F. Bayer und (Jo., Elberfeld, Germany, Eng. Pat. 
12,757, June 20, 1905. 

See TbS. Pat. 775.369 of 1<.M)4 ; this J.4904, 1210.— T. F. B. 

United States Patents. 

Dyestuff and Process of Making Same ; Cyanine, . 

E. Konig, Assignor to Farbwerke vorm. Meister, 
Luciu.s lyid Briiniiig, Hdchst on the Maine, Germany. 
U.S. Pat. 805.143, Nov. 21, 1905. 

A MiXTDHB of two qumolinium salts, one of which oontaine 
a metliyl group in the a- position in the pyridine nucleus, 
and one an alkyl group substituted in the benzene nuoleiiB 
in the 5-j)osition, is heated with an alkali in a suitablp 
solvent. Tlie resulting cyanine dyestuffs are soluble 
m hot water, alcohol and chloroform, and insoluble in 
benzene, ether, and isdrolcum spirit. The aqueoUJi 
solutions, which are reddish-violet, are decolorised on 
adding a mineral acid, the colour returning on addition 
of alkali.— T. F. B. 

• 

Diaminoformyldiphcnylaminc and Prrtccss of Making 
same. O. Soiist, Assignor Ui Farbwerke vorm. MeiStor* 
Lucius und Briining, Hochst on Maine, Germany. U.S. 
Pat. 805.890, Nov. 28, 1905. 

See Eng, Pat. 543 of 1903; this J., 1903, 1343.— T.J’.B. 

Dyestuff ; Monoazo — — • and Process of Making same. 

T. Kroober, Assignor to Society of (’hoinieal Industry in 
Basle, Switzerland. U.S. Pat. 805,918, Nov, 28, 1906. 
See Fr. Pat. 351,126 of 1906 ; this J., 1906, 840.— T.F.B. 

Dyestuff ; Blue Aw and Process of Making Sasne. T. 

Kroeber, Assignor to Society of Chemical Industry in 
Basle, Switzerland. II.S. Pat. 806,415, Dec. 5, 1905. 
See Addition of May 10, 1906, to Fr. Pat. 351,125 of 1906 ; 
this J., 1905, 1168.— T. F. B. 

Dyestuff ; Brown Azo and Process of Making saniCi 

T, Lnsdau’, Assignor to Society of (Jhamical Industi^ 
in Basle, Switzerland. U.S. Pat. 807,289, Dec. 12, 190o. 
See Eng. Pat. 26,901 of 1904 ; tliis J., DK)5, 919.— T.F.B. 

Dyestuff ; Naphthalene and Process of Making same, 

R. Bohn, Mannheim, Assignor to Badischo Anilin und 
Soda Fabrik, Ludwigshafen on Rhine, Germany. U.S. 
Pat. 806,063, Nov. 28, 1905. 

See Eng. Pat. 9547 of 1905 ; this J., 1905, 725 — T.F.B, 

Colouring Mailer [OyeMuff] ; Azo . K. FufWMjnegger, 

Assignor to Badische Anilin und S<.)da Fabrik, Ludwiga- 
hafen on Rhine, Germany. U.S. Pat. 800,077, NOv. 28. 
1905. 

See Eng. Pat. 11,205 of 1905 ; this J., 1905, 840— T.F.B. 

Dyes and Process d Making same ; Yellow-Ore/’n and 
Green [Oxazine,] % — . C. Oswald, H. Lor^tau and 
C. de la Harjie, Assignors to Dye works formerly L» 
Durand, Huguonin ot Oie., Basle, Switzerland. O-S* 
Pats. ^7,181 and 807,182, Dec. 12, 1906. 

See Eng. Pat. 3497 of 1905 ; thU J., 1906, 494.— T,F.Bw 
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Fbknoh Patents. 

; Production of New NUroalphylaeidylaminO' 
nophthol avlphonic Acids, NitrCxilph^aminoncidiffamim- 
vuiphthalsul'phonic Acids, Aminoaiphylacidylamxnonaph- 
tholmUphonte Acids or Aminoalphylaminoacidyl^ 
aminorxapMhdsulphimic Acids and of 2^ew Azo — — 
drived therelrow. ScHUi^ic j>onr I’lnd. Chini. a Bale. 
Second Addition, dated May 29, 1{H)5, to Fr. Pat. 
321,640, May 31, Um (thia' J., 1903, 2J0 ; feeo also 
Eng. Pat. 13,778 of 1902; thin J., U)02, 1374). 

The proi'esH of the main patent in altered by romlenHing 
1.2*diaminonnphtholHnh>honir' aiiitls, instead td aniinu- 
naphtholsulphonk! aoids, with nitroaljihyl acid chloridoB, 
The Rubstaiices obtained have the general formula 
{NHa)(NH.CO.H.NO^)C,oHG.n(OH){S(): 5 K)n.audon reduc- 
tion are converted into the corroa ponding aiumoalphyl- 
acidyldiaminonaphtholauljihonie acidw. TheHe aub- 
stoneeB, like other acidyl-o-diamines ha ve a ntroiig tendency 
to separate a molecule of water, and they are isolated in 
the form of an inner anhydride. 

Tho new dye.stuffs claimed, are prepared (1) by com- 
bining thcBO anliydricleH with dio/o- or tetrazo-fiodicH ; 

(2) by turtlier diazotising the dycNtuffH ho produced and 
combining them with amineH or jihenoln either in Hulintance 
or on the fibre ; (3) l»y diazotining the anhydridoB or the 
hvdratod basoH anil combining them witli animes or 
phenols, and then combining tlio monoazo dyostiifTH 
thuB obtained, with diazo- or tetrazo- bodies. The' following 
examples are given; — (1) Anhydro-f//-aminobetuoyl- 

1.2- diamino - 5 - hydroxjvmapbthalene - 7 - Hulphonic acid 
if* prepared by reducing tlie comlensation product of 

1.2- diammo-r»-hydroxynaphlhaleno-7-Hul}»lionie acid and 
WjiTiitro benzoyl eliloride. (2) 3'hiH Kubstaiiee is combined 
with diazotisod «?*xylidiae in a solution made alkaline with 
sodium (larbonate. The reaction product is stated to dye 
unmordanted cotton in “blue” ahaden ami to yield" a 
flight scarlet of great fastncHH to waslung after diazo- 
twation and development on the fibre with /3-na\)iithol, 

(3) Allhydro - p-amiriobenzoyl - 1.2 - diarnino-5 -hydroxy* 
naphthalcnesul phonic adid is comiuned m alkaline 
Bolution witli diazotised p-aminoaeotanilido, and vieidH a 
bluish-ix^d direct dyestuff, which may l>e diazotised and 
doveloTJed on tlie fibre to a bluiah scarlet Haid to possess 
great, fastness to washing. Other diazo-liodies may bo 
emplo^fed, »uch as tlioso of aniline, o-and-/>-tobiidine, 
p-x^lidine, m-phenylenooxamic acid, a- and /l-naphthyl- 
amme, dehydrothiot^luidine, &c., or tetrazo- bodies, such 
as ^trazotised parauhamines, diain in oazoxy benzene, 
diaminoazo benzene, diaminophonylimia, <fec. Other sul- 
phonio acids of 1.2-diaminonaphthol, such as 1.2-diamino- 
6-hydroxynaphthalenO'3.7-diBulplionic acid, and also other 
nitro-fidphylacidy] chlorides may bo used for preparing the 
oondensatioii products, such as o- and p-nitro benzoyl 
chloride, and motbvl, halogen, or alkyloxy derivatives of 
tho iiitrobenzoyl chlorides. Instead of tho nilroalphyl acid 
chlorides the corresiwndmg acetarninoalphyl acid chlorides 
may bo employed, and in this ease the condensation pro- 
dttCta are hvdrolyiiod with dilute mineral acids to obtain 
tho requirod amino bodies or their anhydndijs. — H. L. 

Anthmcene Derivatives and Dyestuffs [Anihrapene Dye- 

Huffs] ; Production of a Series of New and their 

ApjUication in Dyeing and Printing. Badische Aiiilin 
mid Soda Fabrik. Fifth Addition, dated Juno *22. 
1906, to Ft. Fat 349,631, Dec. 21, 1904. (See this J., 
1906, 192. 726, 840,. 841. 1010.) Under liit. Conv., 
Fob. 2, 1906. 

In addition to tlie substances already claimed, the honio- 
loguos of the hyilroxyanthraquinones, naphthanihra- 
qimones and ’ reduction products and those of 
a«ainiHoanthraQtti]iOM» may be condensed with glycerol 
or one of ite aimydrides or esters or comiiound esWrs. 

-^H. L. 

Anthracene Derivatiws and Dyestuffs \Anlhraicene ]>yt- 

Huffs^ : ProdwMm of a Series o/ New and their 

AjMxcation »n Dyeing and Printilig. Badische Anilin 
uutt Soda Fabr. Sixth Addition, dated June 22, 1905, 
to Fr. Pat 349,631 of Dec. 21, 1904. (See preceding 
abstract.) Under Int Conv., April 14, 1906. 
BHnsanthbonbs are converted into new vat ** dyestuffs 


for cotton by the action of alkali. Thus 10 kilos, of 
a*benzanthrone(|uino]e!no* (prepared from a-aminoanthra- 
quinone) are mixed with ^ tolos. of caustic wtash and 
40 kilos, of absolute alcohol at 160° C., and^gradually 
heated to 22(r — 230° C. with good stirring. After 
purification^ a now product is obtained, which dyes cotton 
from a hydrosulphite vat in blue shades of great fastness. 

— -M. L. 

Indigo ; Production of Leuco Derivatives of . Deutsche 

Gold- und Silber-Scheide-Anstalt vorm. Roeaslor. 

Fr. Pat. 356,609, Julv 31, 1906. Under Int. Conv., 

Aug. 13, 1904. 

A METiion of producing leuco-derivatives of indigo by 
melting certain benzene dorivative.s, such as phenyf- 
glycme, with an alkali amide m presenijc of alkali hydroxide 
is alreaily known. According to the present invention 
tlie alkali amide is }>artially or entirely replai^ed by alkali 
metal and relatively small amounts of alkali amide or 
ammonia. The ammonia forms alkali amide, this reacts 
with the Iniuzeiie derivative, re-formmg ammonia, and 
the cyiilo of rcaiiiiona is rojjeatetl indefinitely- Tho 
necessary ammonia may be produced by initially adding 
to the melt some compound, such as urea, which decom- 
poses and yioUls ammonia under tho conditions present 
111 tile melt. The most satisfactory method of carrying 
out the reaction is to pass gaseous ammonia into a inelt 
containing an alkali metal, alkali hydroxide, and a suitable 
lionzonc (iorivativc. For example, 1000 grma. of a mixture 
of soilimn and potassium hydroxides are moltt‘d m a 
closed vessel provided with a stirrer ; after exja*lling the 
air by means of a current of gaseous ammonia, which is 
lassed through tlie melt. 120 grms. of sodium are added, 
ollowed by 4*25 grms. of the potiisHium salt of phenyl- 
glycino in small quantities. During these operations a 
slow current of ammonia is maintained. The addition of 
the phenylglyciue takes about 45 minutes. After it is all 
added the melt is still heatx>d for a short time, in a gentle 
eurrent of ammonia, until the reaction is completed. 
3'ho most suitable temperature is 2tM>° ()., and about 
20 litres of ammonia are introduced altogether. Pro- 
longed contact of tlio final product with excess of alkali 
amide is disadvantageous. — K. F. 

V.— PREPARING^ BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Wool, Goat Hair, and Cainel Hair ; Sorting, WUlying, 

Washing, Combing and Carding . Statutory 

Rules and Orders, 1906, No. 1293. 

A TAMPHLET of regulations, dated Dec. 12, 1906, has been 
issued by the Secretary of State, relating to processes of 
sorting, willving, washing, combing ana carding wool, 
goat hair ami oamel’s hair and processes incidental thereto. 
The regulations came into effect on Jan. 1, 1906. [T.R.J, 

Wool Bugs ; Dyeing and Dressing of . J. W. Lamb. 

J. Soc. Dyers and Col., 1906, 21, 32*2 — 326. 
Preparation of the Skins. — The skins are first sorted and 
cleansed from paint or tar marks with turpentine or 
naphtha. 

Smikina and Washing. — After “ trimming,” the skins; 
are “ fleshed ” over tho beam, and then washed in water 
t-o remove blood and dirt. To prevent putrefaction, a 
little antiseptic should be oddoa to the wash waters. 
Thorns, &o., are removed by the “ burring ” machine. 

, Ncowring.—The skins are well scoured by hand, on both 
sidcH, with a strong solution of soft soap to which either 
sodium carbonate or ammonium carbonate is sometimes 
added. They are then rinsed in tepid water and the 
scouring repeated if necessary, the skins being finaUy 
hydro-extracted. 

Leathering, — A mixture of aluminium sulphate or 
potash alum with oommon salt, is rubbed into the flesB 
side until the skin is fairly dry ; after leaviim over night 
the process is repeated. In some oases a tepia solution of 
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alum and malt in punted on. Badlc aluminium stilphate 
gives a t^iiage wnioh is faster to water. 

JBlextchmg, -^Wor black rugs this is unnecessary, but for 
light colours the skins are bleached cither in a sulphur 
stove or by means of hydrogen peroxide or potassium 
permanganate. This is done in a similar manner i, to 
the bleaching of ordinary wool, except that U low tem- 
perature (not above 40° C.) must be employed. If 
the skins are to remain white they are well scoured, 
washed, drained, hydro- extracted, re- tanned if necessary, 
and degreased by covering the flesh aide with a thick 
paste of whitening and water and drying in a warm room. 
The whitening absorbs gi*eaac. Skins which arc to 1 m) 
dye<! are usually “ohlorod ” by soaking in a wcaksfjlution 
of bleaching powder and then in dilute sulphuric acid. 

Dyeing. — Ahun-tanned leather will not stand a tem- 
perature above 40° — 45° 0. without injury, so dyestidfs 
must be chosen which will dye readily at this temperature. 
The basic colours are largely uswl, the dye-bath being 
heated to 40° — 46° C. and a little acetic aoid added. I’lie 
fastness of the colour to rubbing is increased by passing 
through a solution of sonic tannin material, such as 
sumach, ily soaking in a tannin solution and then in one 
of potassium titanium oxalate a good yellowish -brown is 
obtained. The acid colours arc dyed with the addition of a 
little sulphuric; or formic acid. The dyed skins are washed 
and re-tanned if necessary. I’o give the wool a gloss, 
the skins arc passed through a hot fat emulsion siufli as an 
emulsion of olive oil in soafi solution. The skins are dried, 
softened, combed and Iwaten, when they arc finished. 
There is at jiresent no satisfactory method of dyeing 
black on skins with coal-tar dyestuns and use is always 
made of logwood. The chief methods used are tlio 
“ one solution ” and the “ two solution ” niothods. For 
the “ one solution ” method, 100 lb. of logwood extract, 
18 lb. of fustic, and 10 lb. of verdigris are dissolved in 
400 galls, of water. The bath is heated t-o 40° C., the 
skins enlered and soaked for three to four hours, then 
3 galls, of acel ate of iron are added and the goods are left 
in until black, which usually requires thirty to forty 
hours. The above quanjitios are enough for 5 doz. gootl- 
sizod skins. In the “ two solution ” method the goixTs are 
soaked first in a solution of logwood and fustic ana then in a 
solution of bichrome, both operations being reiieated if 
necessary. After dyeing black the skins are allowed to 
oxidise as long as convenient, washed in warm water 
and scoured with soft soaji to give them a gloss ; they 
are again washed and hung up for two to three hours to 
oxidise, and finally finisheef like the coloured skins. 

The scouring and oxidising processes are of great 
importance in obtaining a good black. — A. B. S 

Engush Patents. 

Wool and other filamentous Materials; Apparatus for 

Washing . P. Bastin, Koubaix, France. Eng. 

Pat. 4371, March 2, 1906. Under Int. CJonv., Nov. 28, 
1904. ♦ 

Sbe Fr. Pat. 349,243 of 1904 ; this J., 1906, 671.— T. F. B. 

Fibres; Treating Vegelahlt , chiefly Cotton, Raw or 

Manufactured, to Render them less Inflammahle. The 
Calico Printers’ Association, Ltd., Manchester, and 
W. Wnrr, Staley bridge, Lancs. Eng. Pat. 25,160, 
Nov. 19, 1904. 

Vegeta B i.E fibres or fabrics are rendorerl less infiammablo 
by immersing them in a solution (about 22° T.) of a 
magnesium salt, preferably the sulphate, and then in a 
solution of caustic soda of about the same strength, to 
precipitate magnesium hydroxide in the fibres ; tne 
treatment may be repeated twice or more if desired. 

— T. F. B. 

Fibres ; Treating Vegetable , chiefly Cotton, Raw or 

Manufwrtured, to Render them leas Inflammable. Thb 
^lioo Printers’ Association. Ltd., Manchester, and 
W, Warr, Staleybridge, Lancs. Eng, Pat. 26,167, 
Nov. 19, 1904, 

Ak insoluble magnesium salt, other than the hydroxide 
(w© preceding , abstract), is precipitated in vegetable 
fibres or fabnes to render them less inflammable; the 


fabrics are first impregnated with a solution of magnesium 
sulphate, and then treated with the second component 
to precipitate the insoluble compound, e.g., soditusi 
silicate or phosphate may be used. — T. F. B. 

Dyeing and Printing [urith Benxanthrone Dyesi^t ] ; 

Imjds. in . J. Y. Johnson, London, il^m 

Banische » Anilin und Soda Fabrik, Ludwigshafen-on- 
Rhine, Germany. Eng. Pat. 29,501, Deo, 31, 1904. 
To applj in dyeing the dyestuffs of the benzanthrono 
group, described in Eng. Pats. 16,538 of 1904, and B63, 
3819, and 7022 of 1905 (this J., 1905. 494, 541, 669, 726, 
796, 1010 and 1167), a vat is prepared by reducing the 
dyestuffs, irf the presence of alkaU, with sodiunf hydro* 
sulphite. In this the textile materials to be dyed are 
imincrHcd for about three -ipiarters of an hour, at a 
tcmiperaiure varying, according to the dyestuff employed, 
from 60'’ to 90° U. They are afterwards washed, dried, 
treated with a(*i<l. and again washed. Cotton tissues, 
&c.. are thus dyed by the dyestuff, prepared from the 
condensation product of jd-aminoanthraquinono and 
glycerol, in dark violet- blue shades, whicli, it is stated* 
are of excellent fastness to light, washing and chlorine. 
For printing with the dyestuffs of this group, two methoda 
are available : — (1) A thickened alkaline mixture of a 
bonzanthrone dycstnfT, stannous hydroxide or a hydro- 
sulphite or other reducing agent, and glycerin, is applied 
to the textile materials, which are thereupon dried, 
sieained fbr five to ten minutes in an atmosphere as free 
as possible from air, rinsed in water, and washed iu a 
bath of sodium carbonate. (2) The (cotton or Ifuen) 
tissues, (kc., are jirinted with a thickened mixture of the 
dyestuff, ferrous sulphate and stannous chloride, dried 
and passed for about a minute into a bath of caustic 
soda-lye (containing 10 — 12 jier cent, of sodium hydroxide), 
heated at 65° — 75° 0. The tissues, &c., are then washei^ 
with water, treated with an acid to remove the iron oxide, 
and again washed. To prevent the imprinted parts from 
becoming stained, a little manganese dioxide may be 
added to the caustic soda bath. (See also this J., 1966, 
102.)— E. B. * 

Carpets ; Improved Machine for Washing or Dyeing — 

O. KoUing, Kloln-Tschansch, Germany. Eng. Pate 
17,9(R), Sept. 5, 1906. 

Carpets, more particularly those of large diraeBjdona* 
which are to be washed or dyed, are drawn between a 
rotary brush-roller and a trough -shaped supporting* 
table, soap- or dye- liquor being forced into them as the|f 
pass along the table, from a perforated pipe mounted iti 
front of the brush. Thev are thus saturated with the 
liquor applied to them before they enter the trough, 
where they ore operated upon by the brush, which la 
revolved in a direction opposite to that in which they are 
moving, while they are immersed in the liquor which 
collects in the trough. They are finally passed between 
squeezing-roUers. — E. B. 

Formaldehyde Sulphoxylate [^Discharging Agent]; Masm- 

facturr of . J. Y. Johnson, London, From 

Badisobc Anilin und Soda Fabrik, Ludwigshafen-on- 
Rhine, Germany. Eng. Pat. 21,638, Dot. 23, 1905. 

FoRMALOBHYnx Bulphoxylato salts are obtained by the 
following methods, in addition to those already described 
(this J., 1901, 247 ; 1904, 369 and 900; 1005, 182, 829 
and 330): — (1) Normal zinc sulphite is acted upon, in 
boiling aqueous solution, with zinc dust and formaldehyde. 
The ditfioultiy soluble, basic zinc sulphoxylate[salt obtamed 
may be converted, in the usual manner, into sodium 
formaldehyde sulphoxylate. (2) Ammonium sulphite is 
treated, in aqueous solution, at a temperature of 91r— lOO® 
0., with zinc dust and formaldehyde. Ammonia is evolved 
and zinc formaldehyde sulphoxylate is produced. (See 
also this J., 1906, ?27 and 1300.)— E. B. 

Unxteo States Patent. 

Silk ; Process of Bitching Artificial 0. A. Emst, 

Lansdowne, Pa., Assignor to S. W. Petfrte Phlladeli^liE* 
Pa. V.Br Pat. 806,466, Nov. 28, 1906. ^ 

FtLA^ENTs of viscose ** or similia material are bleach^. 
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Fbknoh Patents. 

; Production of New NUroalphylaeidylaminO' 
nophthol avlphonic Acids, NitrCxilph^aminoncidiffamim- 
vuiphthalsul'phonic Acids, Aminoaiphylacidylamxnonaph- 
tholmUphonte Acids or Aminoalphylaminoacidyl^ 
aminorxapMhdsulphimic Acids and of 2^ew Azo — — 
drived therelrow. ScHUi^ic j>onr I’lnd. Chini. a Bale. 
Second Addition, dated May 29, 1{H)5, to Fr. Pat. 
321,640, May 31, Um (thia' J., 1903, 2J0 ; feeo also 
Eng. Pat. 13,778 of 1902; thin J., U)02, 1374). 

The proi'esH of the main patent in altered by romlenHing 
1.2*diaminonnphtholHnh>honir' aiiitls, instead td aniinu- 
naphtholsulphonk! aoids, with nitroaljihyl acid chloridoB, 
The Rubstaiices obtained have the general formula 
{NHa)(NH.CO.H.NO^)C,oHG.n(OH){S(): 5 K)n.audon reduc- 
tion are converted into the corroa ponding aiumoalphyl- 
acidyldiaminonaphtholauljihonie acidw. TheHe aub- 
stoneeB, like other acidyl-o-diamines ha ve a ntroiig tendency 
to separate a molecule of water, and they are isolated in 
the form of an inner anhydride. 

Tho new dye.stuffs claimed, are prepared (1) by com- 
bining thcBO anliydricleH with dio/o- or tetrazo-fiodicH ; 

(2) by turtlier diazotising the dycNtuffH ho produced and 
combining them with amineH or jihenoln either in Hulintance 
or on the fibre ; (3) l»y diazotining the anhydridoB or the 
hvdratod basoH anil combining them witli animes or 
phenols, and then combining tlio monoazo dyostiifTH 
thuB obtained, with diazo- or tetrazo- bodies. The' following 
examples are given; — (1) Anhydro-f//-aminobetuoyl- 

1.2- diamino - 5 - hydroxjvmapbthalene - 7 - Hulphonic acid 
if* prepared by reducing tlie comlensation product of 

1.2- diammo-r»-hydroxynaphlhaleno-7-Hul}»lionie acid and 
WjiTiitro benzoyl eliloride. (2) 3'hiH Kubstaiiee is combined 
with diazotisod «?*xylidiae in a solution made alkaline with 
sodium (larbonate. The reaction product is stated to dye 
unmordanted cotton in “blue” ahaden ami to yield" a 
flight scarlet of great fastncHH to waslung after diazo- 
twation and development on the fibre with /3-na\)iithol, 

(3) Allhydro - p-amiriobenzoyl - 1.2 - diarnino-5 -hydroxy* 
naphthalcnesul phonic adid is comiuned m alkaline 
Bolution witli diazotised p-aminoaeotanilido, and vieidH a 
bluish-ix^d direct dyestuff, which may l>e diazotised and 
doveloTJed on tlie fibre to a bluiah scarlet Haid to possess 
great, fastness to washing. Other diazo-liodies may bo 
emplo^fed, »uch as tlioso of aniline, o-and-/>-tobiidine, 
p-x^lidine, m-phenylenooxamic acid, a- and /l-naphthyl- 
amme, dehydrothiot^luidine, &c., or tetrazo- bodies, such 
as ^trazotised parauhamines, diain in oazoxy benzene, 
diaminoazo benzene, diaminophonylimia, <fec. Other sul- 
phonio acids of 1.2-diaminonaphthol, such as 1.2-diamino- 
6-hydroxynaphthalenO'3.7-diBulplionic acid, and also other 
nitro-fidphylacidy] chlorides may bo used for preparing the 
oondensatioii products, such as o- and p-nitro benzoyl 
chloride, and motbvl, halogen, or alkyloxy derivatives of 
tho iiitrobenzoyl chlorides. Instead of tho nilroalphyl acid 
chlorides the corresiwndmg acetarninoalphyl acid chlorides 
may bo employed, and in this ease the condensation pro- 
dttCta are hvdrolyiiod with dilute mineral acids to obtain 
tho requirod amino bodies or their anhydndijs. — H. L. 

Anthmcene Derivatives and Dyestuffs [Anihrapene Dye- 

Huffs] ; Production of a Series of New and their 

ApjUication in Dyeing and Printing. Badische Aiiilin 
mid Soda Fabrik. Fifth Addition, dated Juno *22. 
1906, to Ft. Fat 349,631, Dec. 21, 1904. (See this J., 
1906, 192. 726, 840,. 841. 1010.) Under liit. Conv., 
Fob. 2, 1906. 

In addition to tlie substances already claimed, the honio- 
loguos of the hyilroxyanthraquinones, naphthanihra- 
qimones and ’ reduction products and those of 
a«ainiHoanthraQtti]iOM» may be condensed with glycerol 
or one of ite aimydrides or esters or comiiound esWrs. 

-^H. L. 

Anthracene Derivatiws and Dyestuffs \Anlhraicene ]>yt- 

Huffs^ : ProdwMm of a Series o/ New and their 

AjMxcation »n Dyeing and Printilig. Badische Anilin 
uutt Soda Fabr. Sixth Addition, dated June 22, 1905, 
to Fr. Pat 349,631 of Dec. 21, 1904. (See preceding 
abstract.) Under Int Conv., April 14, 1906. 
BHnsanthbonbs are converted into new vat ** dyestuffs 


for cotton by the action of alkali. Thus 10 kilos, of 
a*benzanthrone(|uino]e!no* (prepared from a-aminoanthra- 
quinone) are mixed with ^ tolos. of caustic wtash and 
40 kilos, of absolute alcohol at 160° C., and^gradually 
heated to 22(r — 230° C. with good stirring. After 
purification^ a now product is obtained, which dyes cotton 
from a hydrosulphite vat in blue shades of great fastness. 

— -M. L. 

Indigo ; Production of Leuco Derivatives of . Deutsche 

Gold- und Silber-Scheide-Anstalt vorm. Roeaslor. 

Fr. Pat. 356,609, Julv 31, 1906. Under Int. Conv., 

Aug. 13, 1904. 

A METiion of producing leuco-derivatives of indigo by 
melting certain benzene dorivative.s, such as phenyf- 
glycme, with an alkali amide m presenijc of alkali hydroxide 
is alreaily known. According to the present invention 
tlie alkali amide is }>artially or entirely replai^ed by alkali 
metal and relatively small amounts of alkali amide or 
ammonia. The ammonia forms alkali amide, this reacts 
with the Iniuzeiie derivative, re-formmg ammonia, and 
the cyiilo of rcaiiiiona is rojjeatetl indefinitely- Tho 
necessary ammonia may be produced by initially adding 
to the melt some compound, such as urea, which decom- 
poses and yioUls ammonia under tho conditions present 
111 tile melt. The most satisfactory method of carrying 
out the reaction is to pass gaseous ammonia into a inelt 
containing an alkali metal, alkali hydroxide, and a suitable 
lionzonc (iorivativc. For example, 1000 grma. of a mixture 
of soilimn and potassium hydroxides are moltt‘d m a 
closed vessel provided with a stirrer ; after exja*lling the 
air by means of a current of gaseous ammonia, which is 
lassed through tlie melt. 120 grms. of sodium are added, 
ollowed by 4*25 grms. of the potiisHium salt of phenyl- 
glycino in small quantities. During these operations a 
slow current of ammonia is maintained. The addition of 
the phenylglyciue takes about 45 minutes. After it is all 
added the melt is still heatx>d for a short time, in a gentle 
eurrent of ammonia, until the reaction is completed. 
3'ho most suitable temperature is 2tM>° ()., and about 
20 litres of ammonia are introduced altogether. Pro- 
longed contact of tlio final product with excess of alkali 
amide is disadvantageous. — K. F. 

V.— PREPARING^ BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Wool, Goat Hair, and Cainel Hair ; Sorting, WUlying, 

Washing, Combing and Carding . Statutory 

Rules and Orders, 1906, No. 1293. 

A TAMPHLET of regulations, dated Dec. 12, 1906, has been 
issued by the Secretary of State, relating to processes of 
sorting, willving, washing, combing ana carding wool, 
goat hair ami oamel’s hair and processes incidental thereto. 
The regulations came into effect on Jan. 1, 1906. [T.R.J, 

Wool Bugs ; Dyeing and Dressing of . J. W. Lamb. 

J. Soc. Dyers and Col., 1906, 21, 32*2 — 326. 
Preparation of the Skins. — The skins are first sorted and 
cleansed from paint or tar marks with turpentine or 
naphtha. 

Smikina and Washing. — After “ trimming,” the skins; 
are “ fleshed ” over tho beam, and then washed in water 
t-o remove blood and dirt. To prevent putrefaction, a 
little antiseptic should be oddoa to the wash waters. 
Thorns, &o., are removed by the “ burring ” machine. 

, Ncowring.—The skins are well scoured by hand, on both 
sidcH, with a strong solution of soft soap to which either 
sodium carbonate or ammonium carbonate is sometimes 
added. They are then rinsed in tepid water and the 
scouring repeated if necessary, the skins being finaUy 
hydro-extracted. 

Leathering, — A mixture of aluminium sulphate or 
potash alum with oommon salt, is rubbed into the flesB 
side until the skin is fairly dry ; after leaviim over night 
the process is repeated. In some oases a tepia solution of 
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Thb maebme ii »aid to oombino Urm oatpiil with small 
dimsnsions. The bobbins 1 aare es^ suppotted on two 
ron«>r8 2. Three biuids of wool. 8, 4 and o, formed by the 
unwinding of throe sots of bobbins, pass through guides, 6, 
over the cylinder, 7, again through cuidos, 8, botwoon 
cylinders 0 and 10 and then over 11 and into the w^ashing- 
l)ath, whoro they pasif over rollers 13 to 17. They arr^ then 
passed over roller 18 and prCKStHl between rollers 10 and 
20 and nioeeed to the folder. Roller 20 is covered with 
wool or tell, and is under prosstin*. Rollers 13, 15 and 17 
an* furrowed, and the bauds of wool jsihh along the furrows. 
The various rollers are driven by suitable gearing. — K. F. 

T/iraul on Bobbins ; TrtfUmt'vi of for Purposns of 

Dyeing, pimching. Washing, JMgrcasuig, Mordanting 

and / mpregrnUion : Method and Apjkiratvs for . 

11. Oiosler. Fr, Pat, 350,371, July 21, 11)05. Umlor 
lilt. Conv., Juno 10, 1005. 

The bobbins are mounted on iXiHoraUd H})indloH in the 
usual numnor, but. are IruvorHoa by the dvo-liquor, under 
the infiuenee of its own pressure only, from the outside to 
the inside, and away through the perforated sjsndlo. It is 
elaimedfthat hy this means the liquor passes through the 
material at an exceptionally high rate of speed, and that 
for this reason, and also because l.lie pressure exerted is 
very uniform a^nl relatively very small, very uniform dye- 
ings are obtaineil. From below the spindles the dye-liquor 
is pumiied up t/O an oyion reservoir, where it is relieaUd to 
the ^quired tomiieratnre, and from whieJi it flows back 
coutinupusly into the dyo-vat. There are arrangements 
for koojiiug the liquor in the dyo-vat at a constant level, 
which is varied according to the nature of the material 
to be dyed and the tenqKjrature of the vat. Under a. 
nressuro of tiOO mm. of dye-liquor, when this is kept at the 
boil, 24 to 3 litres pass fair minute through each bobbin 
holding 15 grins, of lino wool. In the case of coarse wool 
a column ot 400 — (KM) mm, only is required, in order to 
work at the name spt>ed. If, "on the contrarv, extra-fine 
wool is to be treated (for example, 78, (KM) ill, fsii kilo.), 
tlio column of liquid must ,Iki increased to 700 nim. to 
oldaiu the same rat«‘ of cireulation. It is best to dye at 
05'' — 100^ C., but if lower tern fxiratu res are employed, the 
rate of circulation of llio liquid dooreases. ' -K. F." 

Benzene Bm'jdoyed for Cleaning Textiles ; Process and 

Apjtaratus for Heeovery of the . E, DelhoU.d. 

Third Addition, dated July 5, 1903, to Fr. Pat, 344,848, 
July l(i, 1001 (this J., 1«(}4, 1213; 1905, 130, 1109). 
Ar(’OHl)lN(i to the methods and apparatus descrilied in the 
original patent, the dry iiig oven can be opened and (dosed 
for the removal and' entry of textiles under treatment 
without mteiTiiption of tlie process of recovering the 
’ bfmzoue. Advantage is taken of this fact, according to 
the presmit addition, by the use of a drying oven, sub- 
divided into mauv compartments, oatdi of wTiicli can bo 
opiuied and elosed iwyiaratelv, and can lie shut off, mean- 
while, from coinmuiucation with the othor compartments. 
Tliese compartments can lie phujed in communication in 
8eri(iH, by moons of pipes, in any desired sequence, so that 
iht‘ air which ciroiilates, and linallv returnH to the eoii- 
densor, may first pass over material from whicdi almost 
all bonzene has been removed, and finally over material 
fully charged with benzene, thus securing greater oflicionoy, 

~E. F. 

Dye-vat. J. O. Olxnmaier. Fr. Pat. 350,187, July 17, 
im)5. 

The vat is intended for dyeing raw mot<‘rials and threads. 

It is constructed of wood, and is divided into two portions 
by a vortical partition. Each portion has a perforated 
false bottom. Tho spaces below these coxnmunioate with 
a oiroulatiing pump by means of a four-way oock. Tho 
▼at is closed alwvo by a perforated lid, which reats on the 
^p of the vertical partition. Tho dye-liquor is circulated, 
by the action of the pump, up through one compartment, 
down through the other, back to the plimp, and so on. 
By means of the four* way the direction of oiroulation 

can be Reversed. The dye-liquid may be pump^ up 
into a storage tank by means of a separate piiKj eonneoted 
to the fmiilp.--B* F., 


Pohichrome PrinUing ; in . J. J, HlUf^ 

Fr. Pat. 366,163, July 13, 1906. tJndor Int. OohTh 
J uno 10, 1006. 

BrxxTKS of coloured composition loose polyohrotne printbi ij^ 
have hitherto been made by mixing wax, fatty mateiMiK, 
soHxV gelatin, or a similai* substanoe with an inspliitlte 
substance, such as fullei-a* earth, kaolin, &c., tmd mn 
adding to tho coni]»osition ho obtained the necessary 
(olouring iifattcr in tho form of jicwdor. When treated 
with solvents in the pix>c,es8 of printing it is found tha^ 
whilst the wax. An., dissolves, the ooTonring matter of 
Such blocks remains Ixihind as an insoluble crust, to tho 
dotrinuiiit of llio process. According to the present 
jjatent the colouring matti>r is dlsaoh^d in a suiialiJe 
medium and this solution tlicn mixeil with fullero' 
earth (^r other insoluble material. The mixture is then 
slowly dried, and tho dry, colourorl tuoss sb obtained is 
intimately mixed with the wax or othor soluble ingredieiit. 
For examjilo, 5 kilos, of 20 per cent. Alizarin paste ore 
dissolved in 0-6 kilo, of ammonia solntion of “ 88<f 
'I'wttddell ” and litres of water, and then mixed with 
0*5 kilo, of kaolin, fullers’ earth, or sOriie other suitablB^ 
insoluble substance. The mixture is filtered, dried, ground 
and mixed with 1 kilo, of a composition of wax, soap, gUfU 
or some other soluble substance. Colours soluble in fatty 
substances may be dissolved In tho wax or Other soluMe 
composition, and then mixed directly with the fuller#' 
earth or othbr insoluble i^ubatanoc. Suitable mordanta 
may nlso be dissolved in solventa ami mixed with tlw 
colouriug matter in (lie kaolin or fullers’ eertli, and the 
mixture may then l>o employed for printing fabrioA either 
with or without the help of the mordant ordinarily 
(miployed. — K. F. 

Designs on Ffd>rics ; Production of . C. W. Fulton. 

Fr. Pat. 356,188, July 17, 1906. 

Faukhvs cimsiMting of two or more materials are printed, 
from an ordinary printing roller, with chemioaUi which 
destroy one of the mat^u'ials of the fahriif. Tlie chemioeds 
em})loyod may at the same time (diange tho ooloiu: or shade 
of the uruU'siroyed fabric at tho points at which they are 
applied. If the fabric is made of one material only, part 
of (his, for instan(‘e, tho warp or the weft only, may be 
previously eoatefl with a suhstanoo which resists the actjipn 
of the chenihial employed. If, in suoh a ease, tho warp 
and "(veft are (Kdouri'd differently, a two-coloured eflPeot 
is thus obtained. From fabrics containing wool and 
cotton the latt-cr may be removed in places by appllo^rioti 
(.*f aluminium (‘hloride, followed by tho application of a 
dry heat and removal of attacked cotton by friction. 
Hmiilar results ('un be obtained in a fabric composed of 
thrt‘ad.s of wool and silk by tlio help of alkali hydroxide. 

— E. F. 

Drying Chund>er ; New for Bizing, employing d 

(Current of Hot Air. J. (’aipielin. Fr. Pat, 366,679, 
Aug. 1, 1905. 

In this a]>paratu8 direet heating of tho threa<l which i» lo 
bo dried, otherwise than by means of a current of hot air, 
is avoidi^d. 'rhe sptKid [of tho current of air can bo 
rogulatc,d at will by the miorator, who can also etop or 
start it instnntaneonsly. The air is beated by means of 
hot pi|)es in a separate chain tier from which it enters the 
drying chamber, which contains a number of vertical 
[lartltions open at top and bottom alteamatoly. The hot 
air and the thread traverse this chamber in oppoeite 
directions, the intensity of the air-current being regulated 
by means of a valve.—^E. F. 

vt~~cow)URi!ra wood, fafbe, 

LEATHER, &c. 

EnOI^H PXTEIfT, 

PritUing on Leather. M. C. Lamb, Blaekheath, Kient* and 
J, D. U. Rennie, Londop. Eng, Pat, 17*388, Aug. 28, ' 
1905. 

A uuiTAutR dyestuff or colour baeo is diisolyiMi in Wnzene 

' 'k 
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* 


or oil of turjxjnline, aiul the fiolution thickened with 
petroleum jelly, &c. The design to bo roprodnoed on leatlier 
16 i>Ainiod or ])rinled on or calico or other Buitablo 

nu'dium by menus of the above preparation. When dry, 
the transfer is Inid upon leather, and tlu^ whole ]»re8Heci 
With hot irons or imssed under hot lollors, whereby the 
design i4 transferred to the leather. — T. F. IJ. 

vn.— ACIDS, ALKALIS, AND SALTS, 
AND NON-METALLIC ELEMENTS. 

/ron Varltouj/l ; Physical niid (Ihcni-icul Properties of 
— . iSn ,1. L)<'War and H. U. Jones. Jtoy. Soc. Proe., 
HH)5, 76 a, r»58^ 577. 

'riiK ludhors have piepari'il iron cuibonyl in a puie stall! 
as a yi llow lupiid boiling at 102'7 V. under 7(»d nun . and 
havi! carnefl out analyses wliirh show it to have llie 
fonrmla Fe(CO) 5 . ft is more stable towards such leagonts 
as tlu! halogens, iiedine elilorich!, than nickel ( arbonyl, 
luul it i,s not alliu’kofl by JiydrochlorU! aeul, hydrobroinie 
jukJ, a Holutieu ol Hul])liur in earhon bisulphidi', nitric 
oxide, or sulplint'otieil Jiydiogen. Nitric nnd sulphuric 
acids, however, tajadly atta(«k it, in the latter cam' llw. 
action IsMiig mort! vigorous than villi niclo'l cnilxuiyk 
VV'lien heated with honzi'ne and aluiniuiumKldoi id'- in a 
sealed tuls! at lOtrt’., Isuizahieliydc. nn<l ant liia<ene are 
prodiiced. In direct, snnlighi it. is slowly traiistoimed 
into a soliil eoinpound having the formula Fe^(('(>),,. 
This reaction is nioo' eomiileti!, and a piiuir ]>rodnct is 
obtained, it the iron peiitaeai honyl is in solution in 
absolute (dhei', in which the rtisiilting compouiid is sparmglv 
Holuhlo. 

Ihjrrro-noaa-ca rJionyl, Keo((I())-„ deconipOK-.s at 10(1'^’ f, 
with formation ol iron, carbon monoxide, and iron pentu- 
earbonyl. Under cei tain circumstances the above reaction.s | 
(-UU be made u versible 'J'liim. tubes <-(>iitaimng non i 
carbonyl alone or m solution, imiv Is! loft exjioscd to light } 
till sei»aration of solid inki-s jiliu-e, and then, if allowi-dto ; 
Htiind at the oidmary bnuperatuie in the dark for some 
weeks, th(! s<did is found to liave disa])peared. Wlien a | 
solution of iron carbonyl in nickel carbonyl - wJiicIi i.s i 
much pa.Jei' in colour than a corresponding solution in j 
I'ther— IS allow(!d to stand in suiiliglit, no pfecputation i 
occurs unl(*SH the solution is i-oiu-ciitrabsl, altliough wulh I 
a niodorateJy concentrated solution, scjiaratioii of solal in { 
the vajKuir space above tlu> Inpiid takes ])laee. Tlie j 
author shows that this is not due to the absorption ol 
light by the nickel earhonvl, and suggc.sts that an inter- j 
jueduite double compound FeNi((T))y, which dm-s not 
se[»»rate, is formed. — B. J. y. I 


Chlorine ; Determination of Density of . F. P. 

Treadwell and W. A. K. Christie. Z. angew, Ohem., 
1905, 18, 193i~l935. 

Calculations of the volume of chlorine from its weight 
are rendered uncertain because there are no trustworthy 
determinations of the density tif chlorine at ordinary 
teiuixiralures, and chlorine, l>eing at ordinaiw tempera- 
tures u vapour, not a mirfeot gas, does not follow Boyle’s 
law With accuracy. The authors have made dotormina- 
tions, by wisigliiug against one another two similar bulbs 
of about 400 c.c. capacity, each provided with two stop- 
cocks for entry and exit of gas. The capacity of these 
urns accurately determined, and the two were coimt.er- 
IMiised after being filled with air at asi-crtained tem- 
jieraturo and ])rcssurt!. One was then filled with cldoriiu!, 
and tlie increase of wiiight. determined ; the chlorine was 
then nbsorbeil by frcshly-boilntl solution of sodium 
hydroxide, and the remaining air carefully iru'asurcd. All 
the data w'oie thus obtained for calculating the density, 
'riic (huisiticH thus (lelernimed were iI'4KH at “JO"' (1 and 
730 mm., 2*4811 at 10" C, and 725 mm., compared in each 
lase wdth mr at the same temperature and pressure, 
(lalculiiting by Jtovle's and (lay Liissac’s laws to N.T.P., 
tlie volume of 0*()03545 grin, of ehloniu!, equivalent to 
I c.c. of iNl/10 Holiil ion, works outto 1*1021 and 1*1015 e.e. 
lespiM-livclv ; by winch is im aut, not that, either of these 
ligmcH iH th(‘ volume of 1h.it. weight of chlorine at 
N.T.l'.. but that <-oiTi!ction of these volumes by Boyle’s 
iiul (lay Liissic'h laws to 20" nnd 10" C. respectively, "and 
to prcssuri's not gi<!;illy dOTering from 700 mm. will give 
(he line voluriK' of 0*003545 gnu. of chlorine at tho.se 
teinperal tiros and j>i('hsiiios. — J. 4'. J). 

Ihr(u Pioduc((un of the Ihiitcd Slates. Mining World, 

Dec. 2. 1005. 

v\i.t. tJic output of borax in the United Statos coiitiiines 
to come from ( JHlifornia, and the larger proportion from 
the extensive colcmanite deposits in San Beniardino 
county. 'I’he total prodmitioii for the year 1904 amounted 
(<) 45.(»47 tons ot tin- crude material, valued at 098,810 doks. 
Ut this amount 3H,C>00 tons, valued at 508, (HX) dols., came 
from Sail Beinardmo county, (’al., the remainder rouiing 
fioni Ventura and Inyo count ies. In 1903 the returns 
gave HO aggK'gstci pvodmdion of crude borav amounting 
to 34.430 short tons, valued at 001,400 dols. The pro- 
duction in 1902 was 14,7W short tons of rolinod borax, 
valucil at 2,447,014 dols., of which 802 short tons, valued 
at 150,0(X> ilols., were stated to be boric aehl, and 2000 
short tons of crude borax, valued at 91,000 dols. a total 
of 20,004 shoit tons, valued at 2,538,014 dols. IT.R.J 

Xitrate of Soda Sf(di,'<tics. VV. Montgomery & (.lo. 

Dee. 30, 1905. 


Shipments, Consmn pt ion, -SV«c/,.>, atul Prias, from 1898 to 1905. 


Mlnpriiiitti Irom .'^oiitli AnimcHn I'ertM to ulJ paris lor llu- «i\ nioiUlw ending aist JUr 
lotto de, tor the twelve laentliM eiiduiy lUst l»i‘eeinl)er 

.Allofit for burope on aist liereinber 

Htoeks In UK. pm to .— 


i9U:j. 1U04. 


Tung 886 , 0(10 808.000 

„ 1,406,000 1,476.000 

„ 400,000 610,000 


Liverpool Tons , , 
Londim ,, 

Out Porti ,, 


1808 

1800 ! 

1000 

1 llHll 

1002. 

1003 

1004. 

1006. j 

4.600 

2.400 

0.100 

6.000 ! 
1,800 
22.200 

10,000 

4,000 

21,000 

j .6,000 
] 2.000 

1 18,000 

0.600 

3,600 

16,000 

4,600 

4.100 

14,400 

6.000 

2,100 

12.000 

8.400 - 

1.400 
8,200/ 

n 3lHt 

litHH-iiibi'r 






To 

6 irioutllfl rmlinK 3Jst 

DcrenilHT 





du. 


do. 






12 njonthn 

do. 






do. 


do. 







Do. ia Contlnont do. do. 

1)0 in L lilted StatANi do, do. 

Do. tn other Couutritmi do. tio. ” 

Do la tlie World ctR. do. ! ’ ! ' ! ‘ ! 

ViAlble fiupply on Uni Docember (includiug the auautity ulloat tor Kuroue Hnd’Hto^'in " 

IT.K. and (.oatinent) 

Price on aist December 


132.000 

83.000 

268.000 
1 10.000 

1.017.000 
266,000 

20.000 

1.412.000 


141.000 

43.000 

261.000 

121,000 

1.010.000 

276,000 

41.000 
1,447,000 


1006. 


016,000 

1,604,000 

482,000 


18,000 


166,000 

34.000 I 
260,000 
101.000 

1,089,000 

620,000 

40.000 
L 660,000 

606.000 
10/9 ' 


[T.R;] 
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iStdjihuric Acid ; DdermincUion of by Barium 

ObloridCt in pretfetice of other Bubstancea. O. Lunge 
and R. Stiorhn. XXlll., page 40. 

Nitrous Acid ; DetermimUion of . F. Raauhig, 

XXlll. page 41. 

Ammothia ; Electrolytic OxidtUion of and its Depend- 

ence on the Nature of the Anode. E. Muller and F. 
Spitzor. Xl., page 27. 

Nitrogen^; UtilisiUion of Ahnusplicric . O. N. Wilt. 

X1./1., page 27. 

Bilicon ; Deter mi mition of in presettcc of BUim. 

M. Philips. XXlll., page 42. 


Unitkd .Statks Patents. 

Far mice Ghhcs ; Jtc-heAiter for . \Coniacl Process for 

Bulphuric Acid.\ H. Howard, Brookline, Mass. U.S. 
Pat. HOL.IIS, Oct. 10, 1005. 

'I’nis invention* relates to tlie ro-heating of famaco-gaseH 
obtained in the manufacture of sulphuno acid by the 
contact process, after these ga.Hc‘S have become cooled 
in the process of purification. In the rear-wall of the ore- 
roasting chaml^rs is arranged a ri'-hoating chamlxT 
divided into a number of doop poe.kots in wliiefi are placed 
ro-heating units, in tho form of U-«bapod pi|)e8. In a 
longitudinal cliamber above tho pocktdy are two parallel 
conduits, oiio of wliich conducts tho cooked gastiK from the 
purifier to tho redicatiug units, whieli aro connected with 
it in iiarallel, while the other conduit ccmdiicts the ro- 
hoaUal gases from re-hcatiiig uiuts to the “ contact ” 
ijhambur. Tho re-heating units are hoalod by conduction 
ilu'ough tho walls of the furnHce, without direct contact 
with tlio mnss of roasting ore. I'he independent units 
of tho ro-lieating coils are conneclotl in senes with one 
another, and for ease of re[iair, &c,, are connecU^d with 
tho conduits by means of detachable couplings. The 
longitudinal chamber oontainmg the conduits is formed 
by the upper ojioii ends of tho pockets. — W. C. H. 

Nitrogen Comjmunds ; Process of Forming A. M. 

Oow, Assignor to O. Westinghouso. U.y. Pat. 801,782, 
Oct, 10, 1906. XIA., page 29. 

Electrolytic Apparatus. F. J. Briggs. U.H. Pat. 802,900, 
Oct. 24, 1906. XIA., page 28. 

Filling Material ; Process of Producing . J. 1). 

Pemiook, Syracuniio, Assig-ior to Tho Bolvav Prticess Co,, 
Now York. U.8. Put. 805,681, Nov. 28, 1905. 

See Fr. Pat. 341,355 of 1904 ; this J., 1904, 806.— T. F. JB. 

Bulphur ; Process of Pecovering 11. “ Baggaloy, 

Pittsburg. Pa. U.S. Pat. 806,701, Nov. 28, 1905. 

The process consists in continuously “ imssiug sulpbur- 
Iwaring fumes from a smelting furnace through a travelling 
combustible screen of waste material and ilepositing 
su I uhui; thereon, and then burning the aci‘ocn and subliming 
and oollecting the sulphur. — E. S. 

Fkenoii Patents, 

Beaweed ; Trmtynenl of for the Extraction of Mineral 

and Organic Chemical Matters. Mmo. Laureau, nCc 
J. H. Laureau. Second Addition, dated Aug. 7, 1905, 
to Fr. Pat. 352.069 of March 6, 1905 (this X, 1906, 892) 
[First Addition, dated May 24, 1905; this J., 1906, 
1172.J 

SiAWBSD is treated with acids and hydrocarbons, either 
before, or simultaneously with a treatment with milk of 
lime. The hydlrooarbons proposed aro coal tar, bonzine 
(^troleum spirit), or heavy oils, with or without water. 
The acid solutioas are treated with ordinary reagents to 
the iodine. — E. S. 


Hydrogen Peroxide ; Stable — . W. Heinriok 

*Fr. Pat, 366,880, Aug. 8, 1905. 

This invention relates to a process for preserving dilute 
solutions of hydrogen uoroxidts and consists in tho 
addition to them ol snwl quantities of neutral urganio 
compounds that may be regarded as deriyativos of 
ammonia, such as amides, imidos, acetyl derivatives of 
aromatic l^sos, and derivatives of urea. — W. 0. H. 

Carbon Dioxide ; Manufacture or Recovery of — — . J. C. 
Htead. Fr. Pat. 357,103, Aug. 24, 1905. Under Int. 
Conv., Aug. ,30, 1904. 

I::;ee Eng. Pat. 18,710 of 1904 ; this d., 1906, 132.— T. F. B. 


(iKUftTAN Patents. 

Oan.‘itiC Alkalis or Alkali Carbonates ; Process for tfbc 

Monttfnclure of by the Action of Quicklime or 

Calcium Carbonate on Alkali Bilichfluorides, with 
Recovery of the Ilydro/luosilicic Acidofrom the Residusa, 
.1. A. Reich. (Jer. Pat. 161,796, March 14, 1903. 

'J’liB mamifaoture of alkalis by tho action of quicklime or 
calcium carbonaB*. on alkali silicolbuiridi^s, according to 
either of the following equations ; (a) Nap8iF6-f4CaOa=i 
N^0 + 30ali2 + CaSi0,. or, (6) Na^SipR 4* 4Ca009 «« * 
Ka2C03 -f 3(.-aF2 + OaSit >3 + 3CO« has not proved successful 
in ]>ra<*tie(\ smeo it has not beeu possible to recover 
eeonomi<;ally the hydrolluosilicicj a<!id from tho residues, 
these latter being only incompletely soliiblo in liydro- 
eliloric acid, very diflic ult to wash, ami giving varying 
ami incomplete yields of bvdroflnoHiiioic acid. To avoid 
these difticiilties, the patentee projioses to intimately 
mix the residues with a much larger quantity of lime, 
f<tr ox;im}flo with a ffuantily of lime (in the form of quick- 
lime, slaked litiu‘ »>r milk of lime) equal to that which was 
required for the eompK^U^ dec orn position of the alkali 
Mili<*o(hmndo. This exi^oss of lime fa preferably added 
Isifore or during the dei'omposition of tho alkali silioo- 
tluoride; that is, in mixing the charge, twice the aijoessary 
<|uantity of lime is taken. Tlie above method is for use 
in order to obtain almost theoretical yields, but, in practice, 
it would probabl y be better, in order to reduce the qiUautiiy 
of hydrochloric, acid needed for working up the residue, to 
use al>out nine |>arts of lime to five jiarts of alkali bUIco- 
lluori<lo. — A. 8. 

Alkali m - Earth Btdphides ; Process for Obtaining Chlorides 
and Bulphur or Sulphur Chloride from Kouaor- 

tium f. Eloktrochem. Tml,, G.m.b.U. Ger. Pat. 
162,913, Feb. 23, 1904. 

ALKALiNE-eoi’th sulphides are converted into ohloridea 
by tho action of olilorine, sulphur or sulphur chloride 
being also formed. The sulpliui’ fornied in the firat stage 
of tho reaction reacts with the unatto/cked sulphide to 
form jiolysulphide. which is in turn chlorinated, with 
separation of sulphur. The tii^t stage of tlie reaction, 
which may bo represented bv the equation : 6BaS 4- 4Cl|j » 
19185 4* 4 IlaCl2, proceeds violently and is often accompamod 
by incandescence, but tho second stage: BaSa-bOla*** 
BaCla4-68 goes on very slowly. It is now found 
that the chlorination of tho poly sulphides (and also 
mouoBiilphidos) can bo easily ctlccUxl oy treating them 
in aqueous solution with sulphur oUlorido. According to 
tho present patent, therefore, the alkaline-earth sulphide 
IS heated in a current of chlorino until tho chloiine present 
in the distillate, in tho form of sulphur chloride, is euSioiont 
for the complete chlorination of tho sulphides in the residue. 
Tho cooled residue is then dissolved in water, and treated 
with the distillate consisting of sulphur chloride. The 
reactions proceed according to the equations : BaS 4" 
«2qifl«BaGL4-3S; BaSa-t-Ss^'Ju^BaCla+SB. If it is 
desired to obtain finally some of the sulphur in tho form 
of sulphur chloride, th^ dry chlorination is carried on 
for a longer time. — A. 8. 



Cl Vllt— glass, pottery,* A ENAMEIJS. 


pM. 15. 1906. 


Vni.-^LASS, POTTERY, AND ENAMELS. 

Ceramic Wares ; PrcHliiction of Metallic Lustre and 
Iridescence on the Surface of — - . 1. Fraiichft. 
ren<)., 10()5, 141. 10^20 1022 

'J'hk tiutluM S (ilun (KiUMJstM in imiorporwlin" ino<>tUic kmUh 
in a powdniod glawi wliicli will molt at tlio litilviroj; toni- 
imratiiroof tho warn to l»o iroat^'d. and tlion r‘\fH>sinK 
rt'diirinji ntmoHplM'ro. Tlu* foundation pf tJio ^la/o 
ooiiBlKtis of : (iLiart/,. 12; yeqnuaite, 12'r) ; kaolin (K\iios), 
2 ; Hand (Deoizo). ^ kornx, lt)‘2 ; bono 

aoid, 2; ]KitaHHiiiiJi curbonato, 2; Hodium chlondr. I'H; 
tliiM inixtnri' m powdered, melted, jioiinal into watu, 
and Ki'Oi^nd. I'oj^lazo tbo ware, one or other of the follow- 
ing formula} in nhod, the above, mixture beingealled A ; — 


to which are loosely conneotod a number of wires of the 
Ham© length but having differently shaped ends. Luring 
the rotation of the drum, the centrifugal force oausos these 
wires to fly out from the drum, and to dip Jnta a reservoir 
containing jHuid enamel at the Ixjtiom, which is then 
sprinkled in the form of a spray over the eaaraelliHi metallic 
objects to be decorated. By pushing the metal objects 
against tho wires, whilst the enamel is still fluid, sjxits with 
only very fine voinings in btdween may 1x5 obtained. The 
reservoir at tho bottom of the drum may b© divided into 
any number of comjiartmentH. t'orrosponding to partitions 
on" tlie <lniin, and the obicels mav tlms Iw- treated with 
ddTeieiitlv coloured enamels by tlio same drum.-^iA. (». L. 

VnITKI) StaTF.S PA'I'ENTS. 

(ilaHH Tile, Sldh. or the like. 0. H. 'riionipKon. Stour- 
I *bri<lg<'. Assignor to Maw and (V>,, .lacUlield, binglaud. 

U.S. Pat, 805.595. Nov. 28. 1905, 


(flaKc A Jou ■ ion 100 

Kaolin I 10 in H) 

Silver c»rbonab‘ j 2 0 & 2 

Zitio oxide - « i 1 — 

(Stannous oxide - I l — 

Hismuth mih-nitrrtfco I — ' • 4 

Popper oxide I — ‘ 2 

Copiier carbonate j — — l 


I'lie glaze is applied in the HHiial way (the proportion of 
kaolin having lK*eu reduced oi inci eased il the gla/.e, is 
to l>e mode more or less leadilv f usible), and the ware hake<l 
in a muille, ilm fniiiuce of whi<h can (m» eoin]>leloly 
eloKtul. When the baking is complete, the whole is nllovvetl ! 
to cool to dull rednesH, the damper shut, and either : (a) 
Brushwood, wood, coal, resin, oil, tar, <»r otiu'r comhuHtdile 
introduced into the kre, so ax to prodme a <jense smoke 
which )xmetiaU)s into the imithe, and tlm smoke allowed 
to act, with the i’urmice elost;d, for an hour ; oi (/>), eoal-gus 
is introduced fiy tulx's into the mufllt', .say at .‘1 eh.in. ]Hir 
hour, for a muftle of ()'5 cb.m, content. 'I’lie ledm-tiou 
is eompleU’ in 10 miiiubis. ami the ex|M».siire Mhouhl not 
exceed 30 minutes. 1'ho sanu' residi may he obtained, 
though not so well, by (r). ('umbusliou of sugar oi simibir 
sulistam’us implead of tlmse immlioiUMf in (a). The methoif 
fh) has the ailvanliige iiiat tlie ])ioi‘('sh can be walehed ; 
ami with silver, the tint can be \aned fioin white to gohl 
luicording 1<> (he duration of tlu' proiess CopfsT gui's 
its own eoUuir, but uitli the aiidilion of bismuth, a bfue 
jM'urly effect is obiamed, Forniube 1 and 3 mixed 
give a fiwlliaiit nu'l fdlie green. AH I he l oloiirs show 
laittor on a nmtl than on a highly glazed surf.iec. -- .1. I). 

Poilertj Iniftorls *uU> the United Slutt Mining World, 

, I let. 2. 1905. 


I’UE claims include the improved tihr firod need by tho 
following proe(!Hs Roys ” of Hilicious or granular 
matorial are fivral to the back of the tile by applying to 
i(. a solution of a double silieo/luoridr’, wlijeh after dehy’ 
i ilration is insoluble in water ; on this coat pioci's of 
! silicions inateiial aro siirinkled ; tho whole is thou dried, 
and warniod without fusing tho siliiiofinondo and'gradually 
cooled. For tho backing coat a solution in liquid sodium 
sihcalo of a double ihiorido of soilium ami alurmnium, 
ealcjned dolomiU*. sodiiiin fluorKle, and kaolin, is sug- 
ge.Hted. The adhesion of the coating to tho Siab is said 
to ix) increased hy (hr roiiglu niug of the Hurfaee of tlie 
slab, eausorl liy the action of tho fliioriue from the coating 
when the lattoi is lieated to a point below the fusing-poinl 
of tho bihcolluoride,— W. C. H. 

(lias,'. PLatei> ; Manufaefnre of . B. (\ While, Moa- 

grove, Pa. U.R Pat. S9,".,G99, Nov. 28, 1905. 

'I'llE method di‘.scribcd of making glass jilales consists in 
' forming two or more glass sht'ets. winch arc deposited in 
suceoHsion. one upon a siipporliiig surface and tho other 
upon (hcMirsI slu'ct ; fietuivn these a metallic web or 
fabric imiy Iw inlcrpo.siMl. and flic sheets compressed by 
means of a roller Tlu' i hums also Jiiclude a immhuui lor 
(tarrying out this process, which consksts of a comhination 
of tAVo or more paiis of rolls, oa<‘li pair being arranged to 
I form a .sliei-f. will) a ls«l or platen to receive five shoots 
lorimal. Fiiher the pairs of rolls or the bed are movable 
lolntivo to ea< h other, 'i'he pairs of rolls are arrangi^d 
to deposit th(' slii'cta of glass m Hoceession on t he I aid. or 
on the previously foniu'd sheet or sheids. Menus arc also 
jirovuled lor inter|K>Hmg a inetaUu' web or fabric between 
Hueea.ssi VO sheets, and for comjireKsiiig the shoots by moans 
of a roll. -W. C. li- 

Ulass J*lafis; Manufartn re of ■ . li. (k White, Mos- 
glove,, J»a. r.S. Pat. S05.i)lP, Nov. 2S, P.H)5. 


TriK imports of potlirv mte the Ihntcd Slativs ni Itml 
wore vaiiUMl at 11,270,241 doN , and (fie prodm tmn at 
25,158,270 dots. - a total of 30,428,51 1 dols. After <leduwf mg 
the e.XfKjrts, then' apjs'ars a net consunuffjon of 
35,604,132 dots,, of which tho donieslie production was 70*fi(i 
per eout, in 1004, as eomparod with 70*56 per cent, m 
1903, 72*01 IHT eoU. in 19;)2, 71*39 in HKH, 70*75 in ItXK). 
60*00 in 180f), and ’68*40 in 1808. It. w ill thuH he seen that 
tho gradual increasf' of domestic pioduetion as compared 
with eoiiwumption from 1898 to 1902 vvasehet ked in lfM)3 
by a full from 72*91 to 70*. 56 per cent. ; in other words, 
dbmostie produetfoii did not iiien^aMc as rajiidly as impor- 
tation. I'r.K.] 

Enolwh Patkj<t. 

J^mvKdle4 Metal Objects ; Machine for ike Producing of 

Cdourt-d Ornamentations on . 1. Ommlor, Turin, 

Italy. Eng. Pat. 19,080, Sopt, 21, 1905. 

On the surfiMe of a horizontal drum, eapaide of laang 
rotated at varying siMatls, aie mounted a punrUir of rings. 


'I'niK iiMthofl of making gla.ss nhites consists in foiining 
and laying a glass sheet upon a smiablo surface, and thmi 
reversing tbo direction of the distributing device, that is, 
without disruption, dejiositing a second sheet upon the 
first, tho roHulting plate being composed of a sfu*et donhled 
upon itself. Between the sheets a metnlhc web or '^fabric 
may bo interposed, and the shoots, or the shoots an<l 
metaUic web, may bo (amipresHod by a pressure' roll. 
Tho apparatus described includes ft ifleans of forming 
glass fliioots, e.g., a pair of rolls, and a Huji^iort for tho 
shoots formed, means licing provided for imparting a 
backward and forward moA*enieut, either to tho arrangc- 
moiit for forming the sheeta or to the bed, for plitomg 
a metallic web or fabric on the first sheet formed, and for 
eoniprc'suing the layoTfl. — W. C. H. 

(fiass SkeMs ; MunitfaHure ^of — — J. H. Lubbers, 
Atteaheny. and 8 . L. Bodine. Berwyn, Aiwilgiiora to 
WbiSow Gliwaiyhachinetk)., Pittehwrgw IJ.B. Pat. $07, 298, 
ikK*. 12, im 

1 8iiJ£ Eug. pftt, ‘-^^2.066 of 1904 ; ibird-. 1908, SJ9*— T F.«B. 
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Fiuurou Pat*»t. 

EncmtUing Iron Objects ; Process far . R. F. Wagner. 

Fr. Pat. 356,736, Ang. 7, 1905. 

Thw procetw for enamelling iron ohjootA ia baaed on ilio 
emjdoyinant of an alkalino^arth phosphate, in order to 
increane the ivfractory jiro|»ertio« of the entvniel and to 
render it opaque. Mixtures of enainolH containing plios- 
phorio acid with enamels containing alkaline-earth com- 
pounds are baked in order to bring about the formation of 
alkaline-earth phosphates during the baking. — W. C. H. 


m.— BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

KnoJ.IMJI PaTKN'I’S. 

Hoads and Sfre^is ; Mffhod for I'n serving and Inifiroving 
the i:inr faces 'of MaeadanuHcd — — and Pretu ntiny the 
Fortnation of Dust residting from the Disintegration 
of Maead4.imised Surfaces. K, 1). d«* l.iebhalx'r. 

Worn bJey Hill. Eng. Pal. 16,400. July ‘25. I}K)4. 

8bk Fr. Pat. .‘irin.ll.'lO of loor. .* tlii.s 1005. 1M07. - T.F.Il. 


]Vood' : Proces.H of Pn paring for Polishing Purposes. 

(). Bohiu' and J. (J. Herrmann, l)re.sd<‘n, (iermanv. 

Eng, Pat. 0406, May 5, 1005. 

A jvnxTunK nf an insoluble mineral HllbH(an(•(^ with an 
nrganie binding material and a small (pianlity of potassium 
bieUromati^ is rubbed into tlu' pores of the wood. TIu' 
HUjM^rflnous powdi'r is then removeil with a dry cloth and 
the siirfiM’e of the wood tn'ated as usual with shellao ilis- 
solved in H() f»er cent, aleoliol. Suitabli? eompositious are • 
For \irood witli large pores, e g., rosi' woo<l, 75 parts of 
plaster of Pans, brick dust , clay, Ike. ; *J5 parts of animal 
or vegetable glue, or dextrin ; and llvi' pails ot ])otassium 
bichromati'. For wood with fiiu' fiores, e.g., walnut, SO 
parts of tlu' mineral matP-r, *20 parts of I he binding 
material, ami five parks of jiotassinni bichromate, iiy 
adding brick dust, &e., the eolnur of the filling material is 
suited to that of the wood. — A. (J. L. 


LTnitkd States Patents. 

Pricks THe.H, and other lr/iV/c,v; Ap})nraius for Pro- 
ducing Vitrified . It. Baggaley, Pittsburg, Pa. 

U.S. Jhit., 805.702, Nov. 28, 1005. ‘ 

Mor.TE-V .slag is fed into moulds carried by a travelling 
endless chain ; ( overs for the inouklH arc also arranged 
“ in travc'lhng series,” eacli eoviw having in its middle a 
plunger for shaping the artich^ to' be formed, ami being 
^of “ groaP'.r gravity than the ])ressuri« to be a)»))]ied to 
the plunger.” After the artichw in the moulds have set, 
they are delivered by suitable conveying mcclianisin, into 
an annealitig chamber. Before passing into the anneiding 
eliamlier, a prot-eetive coating may be applied to the 
articles to prevent them from being cooled l-oo rapidly. 

— E. 8. 

Kiln ; Cemmt-hnrning . ( 4 . 1 ). Helmick. Fort 

RusfM'll, Wyo. U.H. l*at. 805,953, Nov. 28, 1905. 

By this invention the combination is claimed of one or 
more burning furnaco.s, with one or more regenerators 
arranged below tiie furnaces. A spi rally-descending flue 
oonnects the furnaoeM with the regenorators, and con- 
•n^ns ore arranged between it and the regenerators, 
(in the perif^eral snrfaen of this flue one or more ariertures 
are arranged, and adjacent to these are dnst-coUecting 
boxes, haying slanting floors, and exit Of>euJngs. Betwi.>0tt 


CLAYS, MORTARS, A CEMENTS. ^ t| 



the regenerators and the furnaces are arranged independent 
flue oonnectionB, outside the spiral flue, for returning the 
heated air to the material being treat^ 0. H. 


Dement ; Process for Manufacturing Portland 

E. H. Hurry, Bethlehem, and H. J. Seaman, Oatasauqua, 
Pa. U.S. Pat. 800,146, Dec. 5, 1905. 

San Eng. Hat. 10,958 of 1901 ; this J., 1902, 1079.---T.F.B. 


, Fbknoii Patkkt.s. 

Kilns for Burning Bricks. A. A. Cery. Fr. Pat. 356,838, 
June 27. HK)5. 

'J’hr kiln consist-s of one or more lortg channels through 
which the articlos to be burned are convoyed, on oarHagea, 
from one ond to the other, and pass Hucccssively tJirough 
the proceswH of ilrying, heating, burning, and cooling. 
Tn starting th<' kiln, a ” grate-carria^ ” is required, pro- 
vidi^d with a vertical r<‘fractorv h-alT which just fits fie 
channel, and has a heating 0[)eiiing in it. The 
middle portion of the length of the kiln forms the 
burning zone, and is provided with a series of suit* 
ably spiwTxl openings for the supply of til« oom- 
bustible body. Tiic fore, part of the channel saryos for 
ilrying the bricks introduced and is provided with a 
chimney, i»y wdiieh a eurrmit of air is maintained through 
the oiiannel in the opposito direction to that in wlfloh tho 
carnages move. dMiis cun cut is controlled by two seriea 
of vertical damperH, oni‘ before and one behind’ thft burniag 
zone; the dampers can lw^ adjusted to varying heighlS 
above the line of the Hoots of the carriages, and when 
inHcrted to a considerable depth, cause the air to pass to 
the bottom of the pih's of bricks. A iM'Cond chiranoy Is 
providml furfher along the drying zom> just in front of an 
aflditional ilamper. to cnsiiriH the removal of the moisturo 
and prevent eondenHation on the *brickM. The latoral 
walls of the channels in the fore-part of the kiln, have deep 
longitudinal grooves, info which the moisture eseapea 
through ojxmingM from the main channels, the deepgrooveii 
lining conti oiled by pings pt the top, where they powi into a 
flue which commumcates Avifh the evaporation chimney. 
Till' invention includes the improved firooess of burning 
bricks, which consists in loading the kiln with unbumt 
bri( ks on can iAges end to mid. causing a euifent of air to 
pass in the opposibi direction tJirough the kiln, heating thd 
air that enters, combining this with the jnroilucts of com- 
bustion before it comes in contact with bricks which ar0 
advanecMi, in order bi heal, the.se just b> inoandescimoe) ; 
the eombuHtible is supplied to the bricks thus hcat«»d, and 
combustion is maiutaimsl by the fueviotisly mentioned 
current of nir, wliicb is heatrHl by the burnt briejes as they 
pass to the rear eml of the kiln. 1'hc bricks arc burned by 
riircet contact with the combustible, end tbo briclw iksni, 
enter are ilrirsl by indirect contact witli the combustible. 

^W, C. H. 


.igglovttrafe for iilonslrnctiotud and Puhlio Works. V. 
liubour. Fr. I’at. 356,901. Aug. 12, 1996. 

'IhiE oompoundeil material dtweribed i8'’madc by agglome- 
rating crystalline or amorphous carborundum with 80mo 
binding agent ustirl in eonstruetional wwk, such aa the 
various kinds of cement., ‘‘fat” or hydraulic Ume, 
asphalt, iftc..-W. 0. H. 


Wood; Proce,<is fur OMaining Artificially the Ooldur 

which acquires with Age. K. Kornrnann. Fr. Pat. 

357,983, Aug. 21. 1995, Under Jut. Cony., Aug, 22. 
1994. * 

Kee Bng, Pat. 16,316 of tfH)6 ; this J., 1905. 1964.— T.F.B. 
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. X.-METALLURGY. 

lron-Nickd^MangancAc-(hiTbon Alloys^ H. C. )1. Car- 
penter, K. A. Hadlield, and P. Longmuir. Seventh 
Keport to the Alloys llesoarch CVinuiiittee. Kngineeririir, 
3905. 708- 713; 7-45-750; 770- 784. 

True alloyrt examined, contained the proportion* of nicktd, 
earbon and mangancBe shown in tlie following table 


- ^ 

- 


— . 

Mark. 

Nickel. 

(’arbon. , 

Mauffanepc 


Per cent. 

P(T cent 

I’cT cent 

A 

tnf 

0-47 

()•»:. 

b *. 

]-2(i 

0-4« 

u-71) 

(' 

2-J.^ 

U-44 

0-8:{ 

0 

■i-2r. 

()-4U 

0-82 

V] 

4-05 

0‘42 

]-()3 

F 

»-41i j 

()-B2 

! 0-92 

(J 

7-l>5 

<>■42 

0*79 

H 


0-41 


J • 

l5-i)8 1 

0-45 

O-HH j 

K 

lU-Ul 

0-41 

0-96 1 

i 

They were prepared with Swedish (tliarcoal iron of 

speeiaf purity, this being melted along with the necessary 


ingredients, niolcel and Sw-edLsh wliiU* iron. Th(»ru(^ehani(;al 
t-eBts were carriiwl out on t-(^st pieces ])ropared from the 
alloys after the latter had been heated to HOO'^ C. 'I’his 
t-emperaturo is well above the critical rangi'S of the alloys 
and was thci-efore seleclod as the nujst suitable for 
“ normalising ” the alloys. 

Mechanical Tests of the Forged Alloys. — 'I'lie results of 
the different luechanicial tests show that- with increase of 
nickel from nil up to 4 pe»’ cent., the effect on the mticluniical | 
properties is grtulual. The alloys wlnui under ehistio stress 
yield inore to the stress, but after tlu' apparent yield 

E oint is passed, the tua.viinum (tensile) st-ress increases. 

a nearly all tlie testf^ tluiro was a more or less pronounecd 
kink in the curves between 0 and 4 piu' cent, of ni('kcl. 
Between 4-25 per cent, and 44)5 per cent, of niekel, there 
is a very fludden change in nearly all t he propertii-s of the 
alloys, «H is shown b^ a rapid iucrtMise of the maximum 
streHS (reaching its highest vabu' in the alloy containing I 
6*42 per cent, of nickel), a reduction of ductility and nu i 
increase of brittleness. Thus, for industrial nie,kel-iroii I 
alloys, there as “ a danger limit for niekel content ” at. 

4>[ per cent., when earbon and manganese an>- present to 
the extent of 044 and 0*88 ]M'r cent, respeetively. After 
this sudden “ break,” the mechanical }»ropcrtieH again 1 
change more gradually as t.he piTccutago ot jiK'kel rises, i 
until about lb jser cent, is present ; the brittle /.one | 
thus extends from about 5 to 15 p<?r <-ent. of inekel. i 
With still further inereaflc, the cliangi! in projKuties ! 
is more rapid, and in the reverse direction to the j 
preceding raphl change. Fig. 1, which shows the r<»8ulta 


I of the bending tests is roughly typical of the other curves 
j representing tlie mechanical properties of the alloys. It 
j is pointed out that the alloy K, containing 10*91 per cent. 

of nickel had the lowest yield point, and the highest elonga- 
I tion and reduction of area of all the alloys. 

I Mechnniml Properties of the Cast The results 

obtained agreed gonorally with those given by the forged 
alloys, but the maximum tensile strength was shown by 
( the alloy containing 7*95 per cent, of niokcl. The thijso 
alloys (1, H, which in the forged condition are dis- 
tiiK'lly brittle, sliow, in the east “normalised” state, 

I (elongations of G-2, 4*5 and 6-2 per cent, respectively. 

Physical Chemical and Metallographical Properties. 
The curves representing the electrical resistivity of the 
alloys alford additional evidence of the amhlen change 
in th(' propmties of the alloys when the profKjrtioii of niokid 
reaches about 4*25 per cent. The results of the magnetic 
tests show how closely the magnetic permeability is 
related te the structure of the alloy." In Fig. 2, the results 



of the magnetic tests are giyen, together wdth the stnuiture 
of t.he alloys. Determinations were also made of the 
amount of corrosion of the alloys at tlie ordinary tern- 
]>erature in well-acrat-od fri^sli water, in soa-wabT, and in 
50 per cent, sulphurio acid. I'lie test-pieces of metal 
weighed 70 -80 grms. ; the fresh water was renewed 
every day, and the sea- water olice a week. The n^sulta 
are sliowui in Fig. 3. * 



Fig.a. 
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The critical temi)eratures of the alloys on rising tera- 
I peratun^s (heating curves) and falling temperatures 
j (cooling curves) are shown m the following table, alloys 
I JMo 8 . 1 and 9 being included for the purpose of showing the 
, e Sects of carbon and manganese respectively ; — 
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U 


Mark. 


Peroentages. 



Nickel. 

j (’arbon. 

Mnngancac. 

1* 

n*/ 

1 0*01 

traci* 


9* 


; 0*47 

” 


A 


' 0*47 

0*0.5 

( 

B 

1-20 

0*48 

0*79 

•1 

F 

11-16 

0*44 

0*83 

( 

U 

4*25 

j 0*40 

0*82 

i 

Vj 

4-05 

0*42 

1*0.1 


F 

6-42 

052 

0*02 

1| 

F 

.7-05 

0*43 , 

0*70 


H 

12*22 

0*41 ' 

0*86 

li 

.] 

15*08 

' 0-45 

0*83 

( 

(1 

K i 

10*01 

0*41 

0*06 

;i 

Nlrkt'l 

00*6 

: 1 



1 1 


' 1 


( 1 


C^rliical Bangeft on Cooling, 


90^-754“ 0. (IflSJi-lSSft" F.) 
TTO-eSB** 0. (1418-1270* F.) 
'r«MnpcratuTo steady at 090* C. (1274" 
700-658“ (1.S08-1216* F ) 

T<'«ipcratur« Rteady at 666* XI. (1229“ 
687-648* C. ( 1268-1 196"*F ) 
TctnperalurH steady at 649“ C. (1200" 
661-604" C. (1222-1119* F.) 
Ttwperature steady at 616" C. (1141* 
646-644" C. (1196-1011* F.) 
Qulekeiilng nt 661* C. (1042* F.) 

644-422^ C. (1191 -701" F.) 
Qulekenlug at 613“ 0. (965" F.) 

644-126^ O. (1191-257" F.) 
Quickening at 171" C. (340" F.) 

500-X23" C. (032-263" F.) 
Quickening at 166" C. (313" F.) 

613-78" C. (966-172" F.) 
Quickening at 100" C. (212" F.) 

623-149" C. (1163-300" F.) 
Quickening at 246" C. (476" F.) 
000-180^ C. (1112-372* F.) 
With no marked iiuickontiig 
630-280* C. (1160-636" F.) 
(Quickening nt 360" C (662' F.) 


F.) 

F.) \ 

F.) } 
) 

F.) j 
) 


CrlticJal Banges on Heating. 


729 766" <\ (1344-1391" F.) 

700-721' V. (1202-1330“ F.) 

’664-721" C. (1227-1330'’ F.) 

634-705" C (1173-1301" F.) 

034 003" (’. (1 1 73- J 279" F ) 

622-084" C. (11.51-1263" F.), 

686 674" C. (1087-1245" F.) 

586-600" C. (10H7-1220" F.) 

686-616' {\ (1087-1141“ F.) 

Nollilug foniul hetwecti 400 anti 
800" C (762^nKl 1472“ F.) 

342 (*. to [''] (647" F. to [71) 


Journal of the Iron ami Steel hmlifute, 1904, No 1, 1’al)le 11 , pages 232 and 233. 


Tin* nn'tulloj'raphy of tin* alluy8 wa8 alao Htodiod and a 
of plioto-mic't'ojjraplis ih givon. In the caao of 
alloy K, which was the most suilahlo om^ for (ho purpose, 
tho offoot of inochaiiionf treat moot on tin' Htrueture was 
studied more fully. In the iiid.reated state, this alloy 
(jonsists of larjjje polyln'dra, hut rneehanieal work of various 
kinds, Mhieh stresses it heyoinl tlie ('lastie limit, causes an 
entindy new type of structure to apfiear. 'rhe ]>olyhodra 
i'vou aftt'r prolonge<l eU’hin^( always appe.ar white, when'as 
the new .structural elennnit invanahly appears dark 
after etching. Further, the cluioge of Htrueture i^accom- 
paiiied hy the appearatnic of oiagnet inn. It wira found 
that this new struct. ure induced hy {a) forging, (h) bending, 
and (c) eom]»rossing. which deformed the test-bars, 
without fracturing them, can ho re.inoved, and tho 
original stnuiture regeuoiati*d hy a short heat treot- 
ment at 800’- 900'^ (J. The siruotural (diangos produced 
hy Htressi's which eausod fracture, are not as easy to 
remove, hiit hy the. treat. luent mentiot^l, there was an 
appreciable ri'version, in parts, towards tho original 
poiylu'dral slruet ure, and it. is probable that the restora- 
tion wouhl h(^ reiulered eomploto by prolonged heat treat- 
rru'ut at about 9t)0‘ (\ 'rhese. results ar(5 not in agreo- 
niout with thoNi* o1 (luillot, who siattnl that a steel wliich 
has once hi'cn elmiigi'd from the polvhedral to the 
martonsitio condition, hy whatever metluMl, oannoi ho 
H'gi'nerated either by annealing fir (pienehmg. (Soo this 
J., ISilO, 905 ; 1898, 070 ; 1899, 48, 278, 087 ; 1900. 150 ; 
1902, 485; 19011, 140, 2111. MOO, 42'3» 809. 911, 999.)— A. 8. 


Jron-Cnrhan Alloys ; J)ifigram of Equilibrium of . 

(k (dmr]>y. Compl<(^s reiuk, 1905, 141, 948 — 951. 

Tkb author hius examined the effects of slow and rapid 
fiooling on the. 8amc alloy. Hfi finds that if hut 
little silicon or manganese he. present, separation of 
graphite is never- observed unless tue total carbon Ih) over 
2 per cent. An alloy with 2*9 per cent, of oarbon showod 
no graphite when poured into a metal mould, but when 
allowed to cool slowly in the crucible, showed 2*21 per 
cent, of graphite ; when fllowly cooled to 11()0° C. and then 
rapidly cooled by plunging the crucible into water, the 
graphite was 0*95 per cent. It Sfjcms that at the ) eginning 
of Holidilication, mixed crystals separate, and tluH goes on 
till a cut/ectio of mixed crystals and cementito, or mixed 
or^tala and graphit-o, is formed. T’his is tho condition of 
alloys cooled rapidly after complete solidification ; but 
if tho cooling be glow, the mixed crystals disappear, 
oomontite or graphite separatii^ above 70(f T,, and pearlit© 
below that temperature. Tfio solidification of the 
oomentite eutectic begins at 1160^ C.. not 1050“ 0., that 
of the graphite -euteouc about 10^—15“ higher ; and on© 


or the otbor^H formed aocurding to tho conditions (espe- 
eially the rate) of tho cooling, hut never lioth successively. 

-J. T. D. 

Iron and Sled Produclion tn 1904, Kng. and Mining 
J., JIco. 2, 1905. 

Tub production of botli pig-iron and steel was smaller 
in 1904, that of pig-iron being 2*2 jior cent, less, and that 
of steel 0*4 Y>or cent, loss than in 1909. The ratio of 
steel to pig-iron production increased slightly, from 0*77 
in 1903 to 0*79 last year. The decrease, both in iron and 
steel output, in 1904 was in great part due to the smaller 
make in the Unil-od States. • 


Sled Production of the World — Metric Tonn. 


United Htutus 

(iermaiiy 

LTiiited Kingdom 

Austria-Hungary 

Helgiiim 

Ounada 

Franco 

Italy 

liUBHla 

Hpaln 

Hweden 

All othora 

'total 


j 1003. 

1 1004. 

14,766,601 

13,740,()6l 

1 8,801.516 

8.030,291 

; 6.114,047 . 

6,107,309 

i 1,146.000 

1.106,000 

081.740 

1,060.880 

181,514 

161,165 

' 1,854.620 

2,080.864 

! 116.000 

113,800 

1 2,410.038 

2,811,048 

1 199,642 

196,000 

: 817,107 

833,522 

418,000 

416,000 

30,208,414 

36,160,320 


Pig-Iron Production of ihe World — Metric Tons, 


1003. 1004. 


United Stat<« . . . 

Germany 

United Kingdom 
Austria-Hungary 

Belgium 

Canada 

Franco 

Italy 

llusgia 

Spain 

Sweden 

AU others 


Total 


, 18,207.400 
10.085,634 
1 8,952.183 
1 1,366,000 

1 1,299,211 
269,666 
1 2,827,608 

1 28.260 
I 2,486,610 
1 380,284 

606,826 
626,000 


47,113,730 


16,760,986 

10,10.3,041 

8.690,661 

1,360,600 

1.307,309 

274,777 

2,990,787 

27,600 

2,078,325 

376,260 

628.625 

633,000 


46.568.761 


There is little change in relative rank in the two yeau* 
The three chief producers — tho United Btttios, (formani 
and Ureat Britain— furnished 77‘2 per cent, of tho worhi^A 
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pig iron, and 76*9 |K'r cent, of the Rteol laat year. The 
United States nlon<^ inatle 30**1 per cent, of the pig iron, 
and 38*3 per cent, of the total steel. [T.R.] 

Chid'; SolvbUity of in Thioaulplittlea avd Thio^ 

# nyanaie.s. H. A. White. J. CJhem. MetHll. and Min. 

Soo. of S. Afric a, 1905, 6 , 109 J H, 

SoiiimoNS of Rodiiini thlosulphaU*, Kodiuni Hidphido, 
ammonium tliifKfyan/ito, huTic Hulphute, or ferric cliloride, 
weparatcly, and in tlie cold, ari' practically wit]jo«t action 
on gold (a boiling solution of feme cldoride readily di.s- 
hoItoh gold) ; but sodium thiosuliihatc and ferric chloriile 
together dissolve it, and the action of aminoniuin thio- 
cyanate and ferric chloride together is still more marlicd. 
Other oxidising agents added (o the thiocyanale arc also 
ettective, hut none more so than Icrrie salts. h'xjH^ri- 
ments in wliioh gold was HuS|wndml m these Inpiors for 
some days showed that the action gradually alac kcned, 
no doubt from the eonversion of tcrric ink> ferrems salt 
and the tsmsequent lack of oxygen. The presenc*' of 
ferric salts from oxidation of pyrites, and the formation 
of thiocyanates from oyanidcs, no doiiht, account tor tlic 
flow of gold from dnmpH, and tlu* enrich nu'iit of the soil 
below the heap, which linve hoi n ireijncntly ohserved. 
By means of a process founded on this aetion of thio- 
cyanates. it may lie possihlo to recover conmdcrahlc 
quantities of gold from old residue heaps. --.J. T. I>. 

Platinum; iiitiubilily of in Sidjikioic Attd. M. 

I)td 6 pinc. (/Qmpte.s rend., 1905, 141, KK.'l- l(»ir> 

Thjb ra[)idity with wliicli euneciitratial siilphmic mid 
attacks platinum (this J., 1005, 1302) vuru's gn-atlv with 
tlw conditions of exiicrimcnt \A hen (he concenlialcd 
acid is boiled witli platimnn foil in a Husk {XiH" (’), it 
turns distinctly yellow in half an hour, and the platinum 
dissolves at the raU) of alsiut 0*01 grin, per sq. dem. per 
hour. In a basin or other o)T<*n vcshc) tlu' attiu’k is mncli 
slower, IsM-ause the tom fniratii re is kept liown hy eva[>oia- 
tion. In mixtures of 5() grins of Kulphuric acid with 10 
grma. and 20 grms. of potashiuui sulphati*, which hoil 
respectively at 350" 5 — 355' and 3(15'^ — 370*^ the rates 
of attack are 0*04"d)*05 and 0*12 -0*13 gim. ]>er sq.cleni. 
|)er hour re 8 }xic lively. Traces of nilne acid, up to 0*1 
|)cr cent., added to juire sulphuric acid, do not sensibly 
affect the rate of attack, so that the attack of jilatmum 
by ordinary “ commercially jiurc ” sulphuric acid is not 
to^ attributed to the traces of nitric acid which it may 
coutain. Ammonium sulphate cxerciBcs a maiked rciaid- 
ing intiuance ; imlwjd, if to a solphunc acid solution of 

I ilatinuni, ammonium su]})liHtc be added, and the solution 
toiled, practically the whole of the platinum is precipitated, 
andi no more is found in solution until the w'holc 0 / the 
ammonium salt is destroyed. Spongy platinum is 
dissolved more rapidly by suljihuric ar id than the compact 
mutal, but the difforenee is juohahly one of surface only, 1 
and not due to any allotropic (IdTerence. Tlic reaction of 
sulphuric acid on platinum is represented by the equation 
4 B[gS 04 *f l*t s= BtfS 04)2 + 2 SO 5 J •+ 4Hjj< ) ; a plutinic sulphate 
being formed. — J. 1’. f). 

Copper Smelting ; (>Qnstilviion of Mattes produeai tn . 

A. Gibb and K. 0. Phil}). Tiaii^. Amer. Inst. Min. 
Eng., 1905, JS'ov., 1193—1209. 

Thjb mattes produced in modern cojijier-sineltiiig vary 
in oopper-contont from 20 to 80 js'r cent., hut mostly 
contam about 00 pir cent. The amounts of arHeni(% | 
antimony, &o., contained in them are usually so smaJI I 
that they may lai looked on us Jiiiimrilies siiiiply. the 
essential constituents lieing <*op}H*r, iron, and sulphur. 

In modem praptioe, wIktc the w'ork is done m a blast- 
furnace, the fumaoc atmosphere is oxidising, and no 
7 *eduotion of iron occidth. Mames are givem to the mattes 
ac'oording to their appearance: — “(’oarse metal,” with 
36 — 56 pir cent, of co}i[wr, hard, conqiaet, dull hron/,e 
colour, no vUibW metallic coppm' ; ” Blue metal,” 00--70 
per cent h bluish purple, with visilile “moss copper”; 

“ W'hito metal,” 70 — 70 per oeut., whit<\ nncvenlv plated 
apjiCMiraiiee, usually hornogencouH 78—81 p-r cent., 
vaHoua namoft {e.g„ ” pimple metal,” ” cloac regiilc,” 

“ sponjgy rogule,” Ac., according to apiioarance), show 
metallic copper in oom^derable projiortion. 


The authors find that, after determining the ultimate 
composition of a matte, its OTOximate constitutidn can 
in most cases bo deterininod ny the reaction upon it of 
solution of silver nitrate, from which motnllio copyior 
BCjiaratea silver, cuprous sulphide, silver and silver sulplude, 
cuprous oxide, silver ami basic copper nitrate), while 
I'errona sulphide is without action iipm it, and iron acts 
so slowly that its reaction in any short lime is negligiblo. 
Allied by thi.s mode of analysia, they Hnd that (1) 
Oiipron.s Hiiljihide is (ho only oompoinid of cop])er and 
sulphur stable in the melted condition ; it will dissolve 
neither cop|)i‘r nor sulphur ; (2) Ferrous siiljffiidc is the 
only stable compound of iron and snlpluir ; it will taki^ 
up 110 more snlphur, but much more iron, which, however, 
forma on cooling a solid solution, and not a com}Wund ; 
(3) Iron Will decompose enprous sulphide, and the action 
is revej.'^ihle, equilibrium oeonrririg when the mixture 
eontairiH nbout 39 jxir cent, of ienous sulphide; (4) 

! Ferrous sulphide dinsolves large quantities of nietallie 
I eo|>p)r, which remanis in solid holiition on cooling: 

; (5) Cuprous and ferrous sulphides are miseilile lu all 
propoitions, hut the mixture of highest ni. pi. 

1 1121 *^ (’., ^ white metul.” eoiitaiiiing 90 per cent, of 
! eu}>rou.s sulphide, ap|)eurs to he a i nmpouiul, 5( I’eS. 
j An oxuniniHUon of mattes containing rising ainoniits ef 
I copper showed that that correK})onding to vvhiti- metal 
1 eontHiiu*d no metalhe eopjicr, hut. all the otliers contained 
; it, the ipiantity niiTcasing as (he composition of the matte 
, devnitcHl further troin that of wmte metal. While, 

I however, thosi* containing white metal atui eXci’ss of 
i foiTOUs sulphide contained the metaUie copper in solution, 

I those containing lyvliiU) metal and excess of eiqirous 
j. sulphide IiehJ it niechameally, for when they va-re melt'Ctt 
in a eruoiblc out of contact with air, a hut ton of melallic 
cop|)er gradually coilceted at the hoitom, and was found 
on cooling. 'I’liese mattes all contained small amounts 
of cuprous oxide, but none W'as iound in the mattes with 
e.weHH of ferious sul|)liide, 3 'hese results were i onlirmed 
by tlie jiiierographie examination of the mattes, after 
etelniig with silver nitrate or potassium cyanide. Metalhe 
copper seems, theixtlore, to fx‘ formed fiom enprous 
.sulphide, but not from white metal, and is tlnis only pro- 
duced from a white motal matte as thi^ white metal is 
broken up by oxidation and siqiarates en})rous snlphule. 
The effect ot ordinary im}>uriLies m matles is to disjilai’c 
snlphur m eombination with iron, and thus, hv lessmiing 
the amount of lez;^ouB sulphide jiresent, lessen the amount 
of white metal that can be formed, and hence facilitate 
the scfiaration of metalhe copper from a niattn of given 
eop})cr content. An ordinary impure matte ooutaimng 
antimony and arsenic, with 72 jxir cent, of eopfirr, is 
mode up of 14 per cent, of cuprous sulphide and 83 ikt 
cent, of Avhite metal ; whilst a juirc mat te of the same 
ootijier eontont consist-s of only 2 }ier cent, of cuprous 
.sulphide and 97 ]>er cent, of wliite metal. Indiirttrial 
practice beaih out the view that the eo}ijH)r is more readily 
sejiaraU'd from a matk#wheii it contains a certain amount 
of impurilicH, — . 1 . 1 '. 1 >. 

Aluminium ; Action of Silicon on Pure atid Impure . 

Alvminm%licid€s, E. Vigouronx. Com pt as rend. ^ 1905, 
141, 95] .. 95,3. 

PuEE silicon and aluminium, whothor fiiRcd togelher, 
or w'hether the silicon bo formed from silica by tho thormito 
process in [iroHoncc of excess of aluniipiiim, refine to 
eoiubinc, but whorl they are in jirosenee of a third metal, 
ddiible silicides of aluminium and the metal, ov tdumino- 
silicidcH of the metal, are formed. These are (Jeffnite, 
ervatallino substances, with metalho lustre, dense, hard, 
and brittle ; some are attacked by dilute acids, but most 
of them nisist all acids, oven when concentrated, save 
hydrofliione acid, and none of thorn is affected by soUitiiong 
oi alkali. They are formed by heating the three elements 
I together in an atmosjihero of hydrogen, or by tho tliermito 
method from mixtures of silica and metallic oxides using 
I excess of aluminium, or by acting with aliiminimn on a 
j mixture of tho metal or its oxide or auljphide with potas- 
1 Slum ftilicofluorido. In view of these f^to, clay vessels 
I should be avoided in the prti})araBon of nietak which uan 
form aluminoiBUioidda (and praeticaliy all sav 0 lead, tin. 
’ and antimony do form them). — J. T. D. 
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MaiMantat DtposUa in Cam Colony, Board of Trade J., 
Doc. 21, 1905. 

Thb dinoovetr of rich dojwaite of manganoso ore is reported 
in the Paari district, situated at about 36 miles from 
(lape Town on the main railway line to the Orange River 
Colony and the Transvaal, Ine ore obtained is Nialod 
to bo of a quality as good m any yet discovered in Boutli 
Africa, ami compares favourably with that ni)tained in 
Southern Russia and Japan. Xn analysis of the ore 
taken from the surface showed it to contain 71*6 per cent, 
of manganese dioxide, and it is consf^quently considered 
of a suitable quality for export. The Coveninumt 
analyst foqnd 56*(1 jH>r cent, of manganese in the spetcimen 
Bubmitteil to him. IT.H.] 

Mineral Deposit a in (Jmnhcriand. Clunn. Trade J., 
L)f»o. 10. 1906. 

A Niow diHcnvcry of wolfrgm, also Hchcfdde (tungstato of 
linuO is reported in the llorrowdalo district of Cumberland. 
The iiuigJiesian limestone deposits near Whiteluiven are 
to be reopened nt an early date, (treater activity is 
now iMiing shown in blende and lead mining m C'nrnber 
loiul than for some years past, and tlie old leail mines of 
the reimiiU! ranges in Westmoreland arc Isung reoptuicd. 

IT.r.1 

Oxygen : Detcrmimitiun of in. Copper. 

L. Archbiitt. XXllT.. jtage 42. 

iSih'evn : Deierminoiion of in presence of Silien. 

M. Philips. XXnr., page 42. 

Enqusti Patrnts. 

Ores nr like Malerial ; Apparalna for line in Separating 

(Jertain (UmatHnenIa of Snhdieided . [Flotation hy 

rneana of a Vacninn.] F. K. Klmon% London. Fng. 
Pat. 20,282, Dec. ID, 1004. 

^J’uM apparatus eonafsts of a vessel, the horizontal cross- 
section of which diniinislieH in area from below upwards, 
c.f/., in a vat with conical cover. This cover has an 
outlet at the top communicating with a chamber, pre- 
ferably of glass, from which the air is exliausted, and also 
with a pijH' di])ping into a vat, through which liquid 
and any (loatcil material escapes from the main vat 
At the bottom of the mi^ii vat there is a cinui inferential 
trough with an exit pipe dipping into a small vat ; through 
this pi|)« liquid and uiiilo&ted material cscajie from the 
main vat. The material in the latter is kept in motion 
hy a rake or stirrer on the bottom of the vat ; two of tho 
t/ctdh of the stirrer also dip into the circumferential 
trougli. From a third smaller vat the ore, in the stato of 
pulp mixed with water, is fed into tho mam vessel through 
a siphon or other pipe at such a rate tliat some of the 
liquid must overflow through tho o[>criirig nt the top of 
this vessel . '^I'he latter may be^^eatod, if necessary, hy 
a jacket or by coils placed inside. If the electrolytic 
jirocofis described in Kng. Pat. 13,678 of 1904 (tbis' J., 
1905, 932) is to be used, the vat is made of eomlucting 
matei'ial and forms one electrode, whilst the stirrer, i 
which in this case is insulated from the vat, forms tho ! 
other. 'J’he length of tho inlet and exit pijjos must bo 
calchiateil so as to work with the reduced pressure inside 
the vat ; otherwise, valves, &o., may be used. — A. <h L. 

Blairt f'umaoes^ Oonwrtcra, or th^ like ; Means for Treating 

Air for Supply to . E. Hoskoth, ^.London, and 

P. A. Willcox, Sunderland, Durham. Eng. Pat. 3420, 
Feb. 18, 1W6. 

PoK the purpose of drying the hot air coming fn>m the 
blowing engines, the air is passed up a vertical cylindrical 
vessel in wliich it meets a spray of cold water or otht*r 
liquid, which oscaiies at the bottom through a trap, whilst 
tho air is made to pass tangentially through another 
vesoeh the droj^o of condenseef moisture being deposit 
on the walls of this vessel, whilst the air loarSi by a 
central pijw), on ite way to the heater and blast-fumooe, 
Ac. The first cylinder may be fitted with baffle- plates, 
and two, or more, vessels may be used in oOnjunotion so 
as to effect the cooling in stages.-^A. Gl. L. 


Iron Treatment of ChromikrouB . H. H. Campbell, 

Stoelton, U.B A. Eng. Pat, 12,662, June 19, 1906. 
See U.S. Pat. 796,193 of 1906 ; this J., 1906. 898.— T.F.B. 

Aluminium or its Alloys ; Process for Casting -AIL*. 

: A. P. Dothias, Ivry-Port, Franco. Kng. Pat. 16,649, 

j July .31, 1906. Under Int. Conv., Sept. 27, 1904. 
j The aluminium or alloy is cast in a metal mould, pre- 
ferably of cast-iron, previously hoatod to a temperature 
above tho fusing point of tho aluminium or alloy, and t^ 
whole is then allowed to cool slowly and gradually, whereby 
the rnelal is caused to fit tho mould exactly, — A. Cl, L. 

United Btateh Patknth. 

Steel; Apparatus for Making . P. R, young, 

CJaiiton, Ohio. U.S. Pat. 801.600, Oct. 10, 1906. 
The invention relates to a convertor for the manufacture 
of malleable iron or steel from molten iron. The con- 
vertor consisto of a v(>8ho 1 longer in one direction than in 
I the other, and widf^r in the middle than at the ends. It 
I is lined with refractory rmitorial sllch as fire-brick, and 
I tho lop is covered over by fire-brick slabs set on edge. 
At one imd of tho conviTtcr is an ojjoning into which ttie 
blaHt.pi]a» is inserted, and nt the opposite end is an outlet 
opening, preferably about Ihe same size as the inlet; 
both of the openings are located at or nosr the surface of 
I the molpffi iron luintained in the convertetr. and the 
cover of the convertor is only a short distance above 
this surface. 'I'he object of the invention is, it is stated, 
to oxidiM* the molten metal slpwly, more jierfeotly and 
without agitation, and to utilise the blast for removing 
tho slag from t in' surface of the metal ; and it is elaimea 
that in the tt)>paratus described, all the distinctive features 
of the Hessemer, the hand-puddling and oiien-hoarth 
proci^HHCH can he combined. 'Die method qf working, 
which lias been claimed in a separate patent (see U.S, Pat. 
724,779 of 1903 ; this J., UH)3, 667), eoiiHists in projecting 
j the blast, which can Iks mach^ oxidisgig, reducing or uoutrm 
I at will, under constant pressure direct ly across the antim 
surface of the molten metal, whereby all slag of scoria 
is removed by tho blast as soon as it rises ; setting the 
metal into a rolling motion hy the mechanical ocdion of 
the blast on its surface ; and “ holding the air in clone 
contact with the metal in proportion to the pre»Mu,ut> of 
the blast.” — A. S. 

Steel; Manufacture of . H. W. l^ash, Assignor to 

the Garrett -Urom well Engineering (k)., C3cvelan(T, Uiiio. 
U.S. Pat. S06„663, Nov. 28, im6. 

See Rng. Pat. 8920 of 1993 ; this ,T.. 1904, 326.— T. P. B. 

Steel ; Manufacture of — H. W- T-^h, Cleveland. 

Ohio. U.S. Pat.. 80.6,664, Nov. 28, 1906. ^ 

See Eng. Pat. 8020 of 190.3; this J., Hi04, .326.— E, 

Caat-Steel Ingots ; Process of herfecting R. W. 

Hunt, (Chicago. U.S. Pats. 806,728 and 806,729, 
Nov. 2S. HK.)5. 

See Eng. Pat. 23,821 of 1903 ; this J., 1904, 374.—?. F. B, 

Iron ; Method of Produeing . R, Baggaley, Pittgi* 

burg. Pa. U.S. Pat. 806,830, Nov. 28, 1906. 

The fumes fiorn metallurgical furnaces, in which Ofa$ Of 
mattes eontaining iron and sulphur are treated, are pooued 
through a wreen of coinbustiblo material, which tiUreby 
iKieumes enerusUxl with substances confining iron uiiil 
sulphur. The screen is subsequently burned to sublimo 
the sulphur, and the iron is recovered from the ttuiidno. 

-A. S. 

Iron ; Composiwl for Hardening , C- A- Bume and 

0. K. Roab, Pittsburg, Pa. U.S. Pat. 806,060, Nov. 28, 
1903. 

The compound contiffna sodium ohlorido (3 parto)/4tliit|i 
(3),«, ammonium (.^arbonato (3), potaaaiufn o«rbcHiiito 
(“salt of tartar”) (.3), potassium cyanide (11, pqtaMliiin , 
I nitrate (3), potaaaium ferrioyanide (1), ano potaanliink 
[ ferrooyonide (I part). — E. S. 
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pig iron, and 76*9 |K'r cent, of the Rteol laat year. The 
United States nlon<^ inatle 30**1 per cent, of the pig iron, 
and 38*3 per cent, of the total steel. [T.R.] 

Chid'; SolvbUity of in Thioaulplittlea avd Thio^ 

# nyanaie.s. H. A. White. J. CJhem. MetHll. and Min. 

Soo. of S. Afric a, 1905, 6 , 109 J H, 

SoiiimoNS of Rodiiini thlosulphaU*, Kodiuni Hidphido, 
ammonium tliifKfyan/ito, huTic Hulphute, or ferric cliloride, 
weparatcly, and in tlie cold, ari' practically wit]jo«t action 
on gold (a boiling solution of feme cldoride readily di.s- 
hoItoh gold) ; but sodium thiosuliihatc and ferric chloriile 
together dissolve it, and the action of aminoniuin thio- 
cyanate and ferric chloride together is still more marlicd. 
Other oxidising agents added (o the thiocyanale arc also 
ettective, hut none more so than Icrrie salts. h'xjH^ri- 
ments in wliioh gold was HuS|wndml m these Inpiors for 
some days showed that the action gradually alac kcned, 
no doubt from the eonversion of tcrric ink> ferrems salt 
and the tsmsequent lack of oxygen. The presenc*' of 
ferric salts from oxidation of pyrites, and the formation 
of thiocyanates from oyanidcs, no doiiht, account tor tlic 
flow of gold from dnmpH, and tlu* enrich nu'iit of the soil 
below the heap, which linve hoi n ireijncntly ohserved. 
By means of a process founded on this aetion of thio- 
cyanates. it may lie possihlo to recover conmdcrahlc 
quantities of gold from old residue heaps. --.J. T. I>. 

Platinum; iiitiubilily of in Sidjikioic Attd. M. 

I)td 6 pinc. (/Qmpte.s rend., 1905, 141, KK.'l- l(»ir> 

Thjb ra[)idity with wliicli euneciitratial siilphmic mid 
attacks platinum (this J., 1005, 1302) vuru's gn-atlv with 
tlw conditions of exiicrimcnt \A hen (he concenlialcd 
acid is boiled witli platimnn foil in a Husk {XiH" (’), it 
turns distinctly yellow in half an hour, and the platinum 
dissolves at the raU) of alsiut 0*01 grin, per sq. dem. per 
hour. In a basin or other o)T<*n vcshc) tlu' attiu’k is mncli 
slower, IsM-ause the tom fniratii re is kept liown hy eva[>oia- 
tion. In mixtures of 5() grins of Kulphuric acid with 10 
grma. and 20 grms. of potashiuui sulphati*, which hoil 
respectively at 350" 5 — 355' and 3(15'^ — 370*^ the rates 
of attack are 0*04"d)*05 and 0*12 -0*13 gim. ]>er sq.cleni. 
|)er hour re 8 }xic lively. Traces of nilne acid, up to 0*1 
|)cr cent., added to juire sulphuric acid, do not sensibly 
affect the rate of attack, so that the attack of jilatmum 
by ordinary “ commercially jiurc ” sulphuric acid is not 
to^ attributed to the traces of nitric acid which it may 
coutain. Ammonium sulphate cxerciBcs a maiked rciaid- 
ing intiuance ; imlwjd, if to a solphunc acid solution of 

I ilatinuni, ammonium su]})liHtc be added, and the solution 
toiled, practically the whole of the platinum is precipitated, 
andi no more is found in solution until the w'holc 0 / the 
ammonium salt is destroyed. Spongy platinum is 
dissolved more rapidly by suljihuric ar id than the compact 
mutal, but the difforenee is juohahly one of surface only, 1 
and not due to any allotropic (IdTerence. Tlic reaction of 
sulphuric acid on platinum is represented by the equation 
4 B[gS 04 *f l*t s= BtfS 04)2 + 2 SO 5 J •+ 4Hjj< ) ; a plutinic sulphate 
being formed. — J. 1’. f). 

Copper Smelting ; (>Qnstilviion of Mattes produeai tn . 

A. Gibb and K. 0. Phil}). Tiaii^. Amer. Inst. Min. 
Eng., 1905, JS'ov., 1193—1209. 

Thjb mattes produced in modern cojijier-sineltiiig vary 
in oopper-contont from 20 to 80 js'r cent., hut mostly 
contam about 00 pir cent. The amounts of arHeni(% | 
antimony, &o., contained in them are usually so smaJI I 
that they may lai looked on us Jiiiimrilies siiiiply. the 
essential constituents lieing <*op}H*r, iron, and sulphur. 

In modem praptioe, wIktc the w'ork is done m a blast- 
furnace, the fumaoc atmosphere is oxidising, and no 
7 *eduotion of iron occidth. Mames are givem to the mattes 
ac'oording to their appearance: — “(’oarse metal,” with 
36 — 56 pir cent, of co}i[wr, hard, conqiaet, dull hron/,e 
colour, no vUibW metallic coppm' ; ” Blue metal,” 00--70 
per cent h bluish purple, with visilile “moss copper”; 

“ W'hito metal,” 70 — 70 per oeut., whit<\ nncvenlv plated 
apjiCMiraiiee, usually hornogencouH 78—81 p-r cent., 
vaHoua namoft {e.g„ ” pimple metal,” ” cloac regiilc,” 

“ sponjgy rogule,” Ac., according to apiioarance), show 
metallic copper in oom^derable projiortion. 


The authors find that, after determining the ultimate 
composition of a matte, its OTOximate constitutidn can 
in most cases bo deterininod ny the reaction upon it of 
solution of silver nitrate, from which motnllio copyior 
BCjiaratea silver, cuprous sulphide, silver and silver sulplude, 
cuprous oxide, silver ami basic copper nitrate), while 
I'errona sulphide is without action iipm it, and iron acts 
so slowly that its reaction in any short lime is negligiblo. 
Allied by thi.s mode of analysia, they Hnd that (1) 
Oiipron.s Hiiljihide is (ho only oompoinid of cop])er and 
sulphur stable in the melted condition ; it will dissolve 
neither cop|)i‘r nor sulphur ; (2) Ferrous siiljffiidc is the 
only stable compound of iron and snlpluir ; it will taki^ 
up 110 more snlphur, but much more iron, which, however, 
forma on cooling a solid solution, and not a com}Wund ; 
(3) Iron Will decompose enprous sulphide, and the action 
is revej.'^ihle, equilibrium oeonrririg when the mixture 
eontairiH nbout 39 jxir cent, of ienous sulphide; (4) 

! Ferrous sulphide dinsolves large quantities of nietallie 
I eo|>p)r, which remanis in solid holiition on cooling: 

; (5) Cuprous and ferrous sulphides are miseilile lu all 
propoitions, hut the mixture of highest ni. pi. 

1 1121 *^ (’., ^ white metul.” eoiitaiiiing 90 per cent, of 
! eu}>rou.s sulphide, ap|)eurs to he a i nmpouiul, 5( I’eS. 
j An oxuniniHUon of mattes containing rising ainoniits ef 
I copper showed that that correK})onding to vvhiti- metal 
1 eontHiiu*d no metalhe eopjicr, hut. all the otliers contained 
; it, the ipiantity niiTcasing as (he composition of the matte 
, devnitcHl further troin that of wmte metal. While, 

I however, thosi* containing white metal atui eXci’ss of 
i foiTOUs sulphide contained the metaUie copper in solution, 

I those containing lyvliiU) metal and excess of eiqirous 
j. sulphide IiehJ it niechameally, for when they va-re melt'Ctt 
in a eruoiblc out of contact with air, a hut ton of melallic 
cop|)er gradually coilceted at the hoitom, and was found 
on cooling. 'I’liese mattes all contained small amounts 
of cuprous oxide, but none W'as iound in the mattes with 
e.weHH of ferious sul|)liide, 3 'hese results were i onlirmed 
by tlie jiiierographie examination of the mattes, after 
etelniig with silver nitrate or potassium cyanide. Metalhe 
copper seems, theixtlore, to fx‘ formed fiom enprous 
.sulphide, but not from white metal, and is tlnis only pro- 
duced from a white motal matte as thi^ white metal is 
broken up by oxidation and siqiarates en})rous snlphule. 
The effect ot ordinary im}>uriLies m matles is to disjilai’c 
snlphur m eombination with iron, and thus, hv lessmiing 
the amount of lez;^ouB sulphide jiresent, lessen the amount 
of white metal that can be formed, and hence facilitate 
the scfiaration of metalhe copper from a niattn of given 
eop})cr content. An ordinary impure matte ooutaimng 
antimony and arsenic, with 72 jxir cent, of eopfirr, is 
mode up of 14 per cent, of cuprous sulphide and 83 ikt 
cent, of Avhite metal ; whilst a juirc mat te of the same 
ootijier eontont consist-s of only 2 }ier cent, of cuprous 
.sulphide and 97 ]>er cent, of wliite metal. Indiirttrial 
practice beaih out the view that the eo}ijH)r is more readily 
sejiaraU'd from a matk#wheii it contains a certain amount 
of impurilicH, — . 1 . 1 '. 1 >. 

Aluminium ; Action of Silicon on Pure atid Impure . 

Alvminm%licid€s, E. Vigouronx. Com pt as rend. ^ 1905, 
141, 95] .. 95,3. 

PuEE silicon and aluminium, whothor fiiRcd togelher, 
or w'hether the silicon bo formed from silica by tho thormito 
process in [iroHoncc of excess of aluniipiiim, refine to 
eoiubinc, but whorl they are in jirosenee of a third metal, 
ddiible silicides of aluminium and the metal, ov tdumino- 
silicidcH of the metal, are formed. These are (Jeffnite, 
ervatallino substances, with metalho lustre, dense, hard, 
and brittle ; some are attacked by dilute acids, but most 
of them nisist all acids, oven when concentrated, save 
hydrofliione acid, and none of thorn is affected by soUitiiong 
oi alkali. They are formed by heating the three elements 
I together in an atmosjihero of hydrogen, or by tho tliermito 
method from mixtures of silica and metallic oxides using 
I excess of aluminium, or by acting with aliiminimn on a 
j mixture of tho metal or its oxide or auljphide with potas- 
1 Slum ftilicofluorido. In view of these f^to, clay vessels 
I should be avoided in the prti})araBon of nietak which uan 
form aluminoiBUioidda (and praeticaliy all sav 0 lead, tin. 
’ and antimony do form them). — J. T. D. 
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vided on it» exterior with lonffitudinal riba parallel io the 
Bhafi The annular apace witnin the drum ia divided into 
compartmenta by radial partitiona, and the outer wall of 
the arura liiw ommlligs or tuy^row between the longitudinal 
ribs. Into men oj^n end of tlie^ dnun projeete a conical 
caaing, thrf)ngh which pnaaca a nipe ending in a perlorated 
ring opposite the end of the Mrum. The inolU'ii slag is 
deliverofl through a shoot direotlv from the hlast-furuace 
on to the outer surface of the ilruin, wliieh is made to 
rotate at great sjXied. Aqueous solutions arc ftu’cc^d, uiuier 
jiressure, through tlu^ pip<5S and jsuforated rmgs into the 
compartments within the drum, whence, mi\e<i witli air, i 
drawn in through Uu^ eonical casnigs, (lu'y issiu* thiough | 
tlie openings in tlie outer wall of tlie druiu, and effec t llu' i 
granulation of the slag. It is stat^-d that the small pro- 
jKirtion ot water in the aqiieons solutions is imnu‘diatel y i 
vaporised, and that tlu' granulatol slag iloes not. ne<al I 
aiihsefjueidj drying. — A. S. 

Furnaci' ; Untar y for the Prod urti 071 of or /or ' 

Uoanting \Ore.s^ tbc. J. tS. iil. Sienrin. hr. Jhit. I 

Aug. 3, lUO/). II., page 11. 

Ores; Process and Apparat7is for the Mecdunjictd Pre- ! 

paraiion of Powdered . h. Wiudhansen. Fr. Pal. ' 

357,120, Aug, 22, 1905. 

The finely-powdered ore is (!Hrrie(.l hy a eurreiit of air or 

{ ;aa into a hollow cylimh'r or drum rotating rapidly on a 
lorizoutal, inelined or vertical axis, or into a fixed drum 
in whiiih a shaft carrying hludcs or wings is rapi<lly 
rotated. J'he lieavy particles ot ore are thrown against 
the inner wall of tlie drum, whilst, the lighter pai*tieles 
ar<^ carried away, entrained by the air. 'J'Tie air ehargisl 
with the ore may he (lassed through Ivto or mon* rotating 
drums in sueeession rotating at dilTerent sju^eds, or tlie 
centrifugal force may hi' varied in othi'r ways. Plaim 
is also made for the introduetion oi a liijuid sm-Ji ns water 
into the drum or druiiiH, to assbil. in retaining the Inaivv 
particles on the wall of t he latter, or it rnny be introdm-eil 
in sufficient quantity to coulmuonsly remove the lu'avy 
particles.— A. S. 

XL—ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(J.) - FLECTRO-CHEIMI.S'riiY. 

Nitrogen; Iddisationitf Aimnsjdtcrie - . (). K. Witt. 

Ohcni. lud., 1905, 28, 09J) 707. 

The author reviews the procesHe.s which havi' luen devised 
for the utilisation of atmospheric nitrogen. Frank’s 
method (this J., 190.3, 809) appears to liave met wit.li a 
certain amount of Biiecess, but it depmids upon the cheap 
production of electrical power and also of jmre nitrogen. 

At the present time the moat promising proi'csa ajipeurs 
to be that of Birkeland and Eyde (Fr. Pat. 335,092 of Jl»03 ; 
U.S. Pat. 772,802 of 1904, and Eng. Pat. 3525 of 190.5; 
this J., 1904, 193, 1097 ; 190.5, 895 ; also ibis J., 1904, 
1090), which is in ofieration at Notodden, Norway. * The 
nitrogen compounds are absorbed in towers, and the weak 
acid IS used over and over again in the towers until it 
attains a strength of 60 |X)r cent. The gases, leaving the 
absorbing towers, are next passed througli milk of lime and 
then over dry lime, calcium nitrib) being chiefly produced. | 
Tins is treated with nitric acid, and the nitrons acid i 
ovolvgd is oxidised, the nitric acid formed being absorbtHl : 
in the absorbing-towers. At present, the whole of the nitric I 
acid is fixed as calcium nitrate. (For the uf.ilisatiou of I 
calcium nitrate as a fertiliser, see this .T., 1905, 028, 1215.) ' 
In accordance with a suggestion by H. Messel, the normal * 
calcium nitrate is convertod by addition of quicklime or j 
calcium Bulphato,.into basic nitrate, winch forms a prneti- I 
cally non-hygrosoopic powder of grcnt value as a fertiliser, i 
The final product may, however, he obtained us nitric acid, ! 
or other nitratos, or nitrite.s. The daily production uow ; 
amounts to 1600 kilos, of anhydroqs nitric lioid, and an out- ' 
put of 600 — 6(X) kilos, of nitric acid per kilowatt-ytiar can j 
be regularly maintained. The production will bo greatly 
inoreaaed as more water-power is brought under, control. 
The total amount of water-power avaUabb for t-lm pro- 
duction of elGctrical energy is estimated at over 


350,000 h.p., and it is statod that it will be possibb to 
mnerato ebotrioal power at the low price of M.12 per 
horse-power year.— A. S. 

j Ammonia ; Electrolytic Oridaiion of and it^ Depen^ 

I dcncp on the Nature, of the Anode, E. Muller and F. 

I Wpitzer, Z. Klektroehem., 190,5, 11,917 -931. 

Aqueoiis solutions of ammonia containing sodibm 
hydroxidi* were Hiibmitb'd to eb'ctrolysis in oells in which 
tlie anodes and t;athode chambers were separated by a 
diaphragm. In some eases mefallic salts were added to 
the anode solution. The main n'lsults may bo Btitn- 
niarised a,s follows : -The eourse of the oxidation varies 
consiilerablyaeoording to the nature of the metal used for 
anoile. Uimn platinum anodes the potential is high, and 
the chief products are gaseous nitrogen and sonm nitrate, 
only traces of oxygen and nitrite being detonted,* In this 
ease, how'cvcr. some 23 per cent, of the current is also used 
up in ctfceling scmie other oxiilatioii, the nature of which 
has not heen discovei*cd. With anodes of copper, uiokol, 
iron and cobalt, the potential is lower and the products are 
gaseous oxygen and nitrogen and nitrite ; in the ca.se of 
cobalt, nitrate is also formed. 0 

When a platinum anode is employi'd, and salts of copper, 
ni(‘kel, cobalt or silver are added to the solution, the 
resulting proiluets are similar to those obiainod Vfith 
anodes of these luetalK, 

In most (‘uses, with the addition of metallic salts to the 
solution, ♦ho oxide of the metal is deposited upon the 
anod(\ and it is jiruliable that the results are to he attri- 
buted not only to the <lilTerenee in anode potential, but also 
to the e.atnlytic eflcct of siieh oxide tllins. — K. S. H. 

('h/fni77f ; A77<d7/sis of Elrctrol/Fie . F. P. Trt'Odwcll 

and W. A. K. riinstu;. XXIII., page 42. 

ICnoi.imh Patents. 

Thrr)77o-Klectrir. Omerators ; Coiiples for Sivlphidc of 

Copper . (’omp. 'rhermo-Electriquo (Syatom 

Hcrmite) Soe. Anon., Pnris. Eim. Pat. J 1,301, May 80, 
1905. FnderInt. (’onv., May 3,4905. 

This inventinu rclate.H to a method of manufacturing 
bodies of sulphidt* of copper for tlierino-elcetrio coupbs 
ill an annular or other form, the sulphide being fiiwt pul- 
verised, and then eompri'sscd 111 moulds for the purpoBo 
<>l iiiKuring a unifoi'iii electrical resistance in the bodies* 
'I’lii* Hulphide is compresseil in .a mould, after placing within 
tin' latter the inner and outer metal easing.s, which are to 
carry the sulphide. After eompre-ssion, the annular 
metal casings project heytuuJ thi‘ body of tho sulphide, 
and the projiHitiiig parts are cut and unrolled so os to form 
the ennduetors. Finally, the metal casiugH aixi riveted 
over mica and steid rings in order to form a tight joint. 
Metal rods or threads may bo cmbtalded in the cooiprossed 
Hiilphide during the moulding, and the sulphido may be^ 
monided in sectors, these bt'ing separated by plates of 
mica. —11. N. 

Ozonisars and like AppanUus for Trading Gams Flee- 
tricaUy. K. F. Woo<J-Siiiit!i, London, Eng. l^at. 6872, 
March 31, 1905. 

This invention relates to o/.onisi'rM in whieli the electroden 
have poinm or projeelions on their surfaces. The 
diele(d.rieH are provided on both sidot with cup-shaped or 
like depressions, thi'se being arranged opfKwit© to the 
projections on the I’leetrodcs.— P, N 

Fleet rtdyiic Apparatus ; Imfds. rdaling to , C. N*‘^ 

Kiiber, (linstiania, Norway. Eng. Pat 20,898, Got. 16, 
1905. Under Int. Conv., Oct. 15, 1904, 

The apparatus is ptx'ividcd w'ith a diaphragm, ami filtering 
sheets are arranged on both sides of it, the Uqj^uid 6b bo 
clc<troly«cd entoriug continuously between the filtering 
shoots and tho diaphr-agin. — 11. N. 

Electrodes ; Imnts, in — — {for Electrolytic Manufacture 
of Alkali M. Yllauda, Tokyo, Japan. Eng*- Fat 
22,460, Nov. 3, 1906. Under Int Conv.. Jon. 21, 19Q6. 

Thb principal object of this invention i» to provide a 
eatho^, and caaing for the same, for no© in tho eteotTplytin 
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pig iron, and 76*9 |K'r cent, of the Rteol laat year. The 
United States nlon<^ inatle 30**1 per cent, of the pig iron, 
and 38*3 per cent, of the total steel. [T.R.] 

Chid'; SolvbUity of in Thioaulplittlea avd Thio^ 

# nyanaie.s. H. A. White. J. CJhem. MetHll. and Min. 

Soo. of S. Afric a, 1905, 6 , 109 J H, 

SoiiimoNS of Rodiiini thlosulphaU*, Kodiuni Hidphido, 
ammonium tliifKfyan/ito, huTic Hulphute, or ferric cliloride, 
weparatcly, and in tlie cold, ari' practically wit]jo«t action 
on gold (a boiling solution of feme cldoride readily di.s- 
hoItoh gold) ; but sodium thiosuliihatc and ferric chloriile 
together dissolve it, and the action of aminoniuin thio- 
cyanate and ferric chloride together is still more marlicd. 
Other oxidising agents added (o the thiocyanale arc also 
ettective, hut none more so than Icrrie salts. h'xjH^ri- 
ments in wliioh gold was HuS|wndml m these Inpiors for 
some days showed that the action gradually alac kcned, 
no doubt from the eonversion of tcrric ink> ferrems salt 
and the tsmsequent lack of oxygen. The presenc*' of 
ferric salts from oxidation of pyrites, and the formation 
of thiocyanates from oyanidcs, no doiiht, account tor tlic 
flow of gold from dnmpH, and tlu* enrich nu'iit of the soil 
below the heap, which linve hoi n ireijncntly ohserved. 
By means of a process founded on this aetion of thio- 
cyanates. it may lie possihlo to recover conmdcrahlc 
quantities of gold from old residue heaps. --.J. T. I>. 

Platinum; iiitiubilily of in Sidjikioic Attd. M. 

I)td 6 pinc. (/Qmpte.s rend., 1905, 141, KK.'l- l(»ir> 

Thjb ra[)idity with wliicli euneciitratial siilphmic mid 
attacks platinum (this J., 1005, 1302) vuru's gn-atlv with 
tlw conditions of exiicrimcnt \A hen (he concenlialcd 
acid is boiled witli platimnn foil in a Husk {XiH" (’), it 
turns distinctly yellow in half an hour, and the platinum 
dissolves at the raU) of alsiut 0*01 grin, per sq. dem. per 
hour. In a basin or other o)T<*n vcshc) tlu' attiu’k is mncli 
slower, IsM-ause the tom fniratii re is kept liown hy eva[>oia- 
tion. In mixtures of 5() grins of Kulphuric acid with 10 
grma. and 20 grms. of potashiuui sulphati*, which hoil 
respectively at 350" 5 — 355' and 3(15'^ — 370*^ the rates 
of attack are 0*04"d)*05 and 0*12 -0*13 gim. ]>er sq.cleni. 
|)er hour re 8 }xic lively. Traces of nilne acid, up to 0*1 
|)cr cent., added to juire sulphuric acid, do not sensibly 
affect the rate of attack, so that the attack of jilatmum 
by ordinary “ commercially jiurc ” sulphuric acid is not 
to^ attributed to the traces of nitric acid which it may 
coutain. Ammonium sulphate cxerciBcs a maiked rciaid- 
ing intiuance ; imlwjd, if to a solphunc acid solution of 

I ilatinuni, ammonium su]})liHtc be added, and the solution 
toiled, practically the whole of the platinum is precipitated, 
andi no more is found in solution until the w'holc 0 / the 
ammonium salt is destroyed. Spongy platinum is 
dissolved more rapidly by suljihuric ar id than the compact 
mutal, but the difforenee is juohahly one of surface only, 1 
and not due to any allotropic (IdTerence. Tlic reaction of 
sulphuric acid on platinum is represented by the equation 
4 B[gS 04 *f l*t s= BtfS 04)2 + 2 SO 5 J •+ 4Hjj< ) ; a plutinic sulphate 
being formed. — J. 1’. f). 

Copper Smelting ; (>Qnstilviion of Mattes produeai tn . 

A. Gibb and K. 0. Phil}). Tiaii^. Amer. Inst. Min. 
Eng., 1905, JS'ov., 1193—1209. 

Thjb mattes produced in modern cojijier-sineltiiig vary 
in oopper-contont from 20 to 80 js'r cent., hut mostly 
contam about 00 pir cent. The amounts of arHeni(% | 
antimony, &o., contained in them are usually so smaJI I 
that they may lai looked on us Jiiiimrilies siiiiply. the 
essential constituents lieing <*op}H*r, iron, and sulphur. 

In modem praptioe, wIktc the w'ork is done m a blast- 
furnace, the fumaoc atmosphere is oxidising, and no 
7 *eduotion of iron occidth. Mames are givem to the mattes 
ac'oording to their appearance: — “(’oarse metal,” with 
36 — 56 pir cent, of co}i[wr, hard, conqiaet, dull hron/,e 
colour, no vUibW metallic coppm' ; ” Blue metal,” 00--70 
per cent h bluish purple, with visilile “moss copper”; 

“ W'hito metal,” 70 — 70 per oeut., whit<\ nncvenlv plated 
apjiCMiraiiee, usually hornogencouH 78—81 p-r cent., 
vaHoua namoft {e.g„ ” pimple metal,” ” cloac regiilc,” 

“ sponjgy rogule,” Ac., according to apiioarance), show 
metallic copper in oom^derable projiortion. 


The authors find that, after determining the ultimate 
composition of a matte, its OTOximate constitutidn can 
in most cases bo deterininod ny the reaction upon it of 
solution of silver nitrate, from which motnllio copyior 
BCjiaratea silver, cuprous sulphide, silver and silver sulplude, 
cuprous oxide, silver ami basic copper nitrate), while 
I'errona sulphide is without action iipm it, and iron acts 
so slowly that its reaction in any short lime is negligiblo. 
Allied by thi.s mode of analysia, they Hnd that (1) 
Oiipron.s Hiiljihide is (ho only oompoinid of cop])er and 
sulphur stable in the melted condition ; it will dissolve 
neither cop|)i‘r nor sulphur ; (2) Ferrous siiljffiidc is the 
only stable compound of iron and snlpluir ; it will taki^ 
up 110 more snlphur, but much more iron, which, however, 
forma on cooling a solid solution, and not a com}Wund ; 
(3) Iron Will decompose enprous sulphide, and the action 
is revej.'^ihle, equilibrium oeonrririg when the mixture 
eontairiH nbout 39 jxir cent, of ienous sulphide; (4) 

! Ferrous sulphide dinsolves large quantities of nietallie 
I eo|>p)r, which remanis in solid holiition on cooling: 

; (5) Cuprous and ferrous sulphides are miseilile lu all 
propoitions, hut the mixture of highest ni. pi. 

1 1121 *^ (’., ^ white metul.” eoiitaiiiing 90 per cent, of 
! eu}>rou.s sulphide, ap|)eurs to he a i nmpouiul, 5( I’eS. 
j An oxuniniHUon of mattes containing rising ainoniits ef 
I copper showed that that correK})onding to vvhiti- metal 
1 eontHiiu*d no metalhe eopjicr, hut. all the otliers contained 
; it, the ipiantity niiTcasing as (he composition of the matte 
, devnitcHl further troin that of wmte metal. While, 

I however, thosi* containing white metal atui eXci’ss of 
i foiTOUs sulphide contained the metaUie copper in solution, 

I those containing lyvliiU) metal and excess of eiqirous 
j. sulphide IiehJ it niechameally, for when they va-re melt'Ctt 
in a eruoiblc out of contact with air, a hut ton of melallic 
cop|)er gradually coilceted at the hoitom, and was found 
on cooling. 'I’liese mattes all contained small amounts 
of cuprous oxide, but none W'as iound in the mattes with 
e.weHH of ferious sul|)liide, 3 'hese results were i onlirmed 
by tlie jiiierographie examination of the mattes, after 
etelniig with silver nitrate or potassium cyanide. Metalhe 
copper seems, theixtlore, to fx‘ formed fiom enprous 
.sulphide, but not from white metal, and is tlnis only pro- 
duced from a white motal matte as thi^ white metal is 
broken up by oxidation and siqiarates en})rous snlphule. 
The effect ot ordinary im}>uriLies m matles is to disjilai’c 
snlphur m eombination with iron, and thus, hv lessmiing 
the amount of lez;^ouB sulphide jiresent, lessen the amount 
of white metal that can be formed, and hence facilitate 
the scfiaration of metalhe copper from a niattn of given 
eop})cr content. An ordinary impure matte ooutaimng 
antimony and arsenic, with 72 jxir cent, of eopfirr, is 
mode up of 14 per cent, of cuprous sulphide and 83 ikt 
cent, of Avhite metal ; whilst a juirc mat te of the same 
ootijier eontont consist-s of only 2 }ier cent, of cuprous 
.sulphide and 97 ]>er cent, of wliite metal. Indiirttrial 
practice beaih out the view that the eo}ijH)r is more readily 
sejiaraU'd from a matk#wheii it contains a certain amount 
of impurilicH, — . 1 . 1 '. 1 >. 

Aluminium ; Action of Silicon on Pure atid Impure . 

Alvminm%licid€s, E. Vigouronx. Com pt as rend. ^ 1905, 
141, 95] .. 95,3. 

PuEE silicon and aluminium, whothor fiiRcd togelher, 
or w'hether the silicon bo formed from silica by tho thormito 
process in [iroHoncc of excess of aluniipiiim, refine to 
eoiubinc, but whorl they are in jirosenee of a third metal, 
ddiible silicides of aluminium and the metal, ov tdumino- 
silicidcH of the metal, are formed. These are (Jeffnite, 
ervatallino substances, with metalho lustre, dense, hard, 
and brittle ; some are attacked by dilute acids, but most 
of them nisist all acids, oven when concentrated, save 
hydrofliione acid, and none of thorn is affected by soUitiiong 
oi alkali. They are formed by heating the three elements 
I together in an atmosjihero of hydrogen, or by tho tliermito 
method from mixtures of silica and metallic oxides using 
I excess of aluminium, or by acting with aliiminimn on a 
j mixture of tho metal or its oxide or auljphide with potas- 
1 Slum ftilicofluorido. In view of these f^to, clay vessels 
I should be avoided in the prti})araBon of nietak which uan 
form aluminoiBUioidda (and praeticaliy all sav 0 lead, tin. 
’ and antimony do form them). — J. T. D. 
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Inivlaiing and i>ther Purpoata ; Manufacture of Materiala 

Suitable for W. R. Whitney, Boston, Assignor 

to General Electric Co., New York. U.S. Bat. 80fl,608, 
Bee. 5, 1905. 

Hm Eng. Pat. 12,312 of 1903 ; this J„ 1904, 717.-~T. F. B. 

Inaidaimg ; Method of . W. H. Moo<lyi Sehenrctadv, 

N.Y., Assignor to (loncral Elcetne (V»., New York. 
U.S. Pat. 800,090, IHm*. 5. 1905. 

’I'lTK (! 0 nducU>r 8 of an clcctrieHl apparatuH having nn 
enclosing casing arc iiiKiiIuted by heating oil while paHsiiig 
dry air through it, and then inlimhicing tlio oil info the 
casing wiiilo maintaining a vBu'uiim within the apparatus. 

— R.^S. H. 

Nitrogen (Jonipfrutids ; Process of Forming — . A. M. 

Gow, Allegheny, Pa., Assignor to (i. Wostinghoiisi^, 
Pittsburg, Pa. U.S. Pat. 801,782. (KA. 10, 190.5. 

I'llB firodurtion of hydrocyanicj acid by the action of an 
electric arc upon mixtures of methane and air is claimed. 
In practice amtnnnia and ammonium cyanide are also 
produced. — R. S. H. 

Milk and other Lignida ; \^EU‘eineol\ PrttceAs and Ap- 

paratua for Sterilising . R. (\ Turner. U.S. Pats 

800,600 and 800.001, Dec. 5, 1906. XVIII.4., page 30. 

French Patents. 

Aceumulator Plates ; Uegeneratton of Negative of 

Reduced (hipacifpK or Prevention of Diminution of 
Capacity of New IHates. R. Kiescnt/.ky. First Addi- 
tion, dated .luly 20, 1905, to Fr. Pat. 346.700, Oct. 3, 
1904. 

Insteao of placing the prepared wood l*etwe<*n the 
positive and negative jilates of an accumulator, as described 
in the principal paRmt (this ,1., 1995, 213), it may bo 
pla(’ 0 <l in the midst of Ihe acid, the form and si/o of the 
iiecos being appiopriatc to the receptacle of the aecumu- 
ator. 'riie wood may be employed as thin boards, or in a 
disintegrated state within a perforated lead envelope, or 
within any other jiormoablo inaterijil re.sisting the action 
of the acid. — B. N'. 

Incan/lcAcent Filaments ; Manufacture of . A. 

Frankfurter and H. Kuhlmaiui. Fi‘. Pat. 356,999, 
Aug. 17. 1905. 11., page 12. 

ir/ars, hrandie-H, Spirits ami Ligneurs ; \Eleelricaf\ 

Process for Ageing . .1. M. L. |)csvigru^s, Kr. Pat. 

350,279, Ocl. 31. 1904. XVri., pwgc 36. 

( B. ) L K( TRO- M FT A LL U R( i Y. 

Gold ; Dialillalion of , and of Us Alloys with Copjter 

and wUh Tin. New Method of Producing Purple of 
Cassius. H. Moissan. Comptes rend., 1905, 141, 
977—983. 

"OoT>P can be easily distillt*d in the «’.leciric furnace, with a 
similar dis[)ositiori of apparatus to that by tim 

author in dwtilling eop|)er (this J.. 1905, 1312). It boils 
at a higher tomjwrature than cofiper ami at a lower 
ten^rature than lime. It condenses on the cold tube 
in nliform maases and microscopic crystals, which have 
all the oharofAers of ordinary gold in fine division. In 
alloys of gold and copper, or gold and tin, the copper or 
tin distils before the gold. In distilling gold-tin alloys, 
a finely divided mixture of stannic oxide, lirae, and gold 
i» obtained, having the colour and properties of purple 
of Cassius. Similar deposits of varying tint can bo 
obtained by substituting for lime other oxides (silica, 
ziroonia, magnesia, alumina), — J. 3\ D. 

Enolwh Patknt. 

Metals ; Process for Extracting — — from. Ores and 
other Metalliferous Material by Mectrolytic Means and 
Apparatus therefor. Ganz imd Co., Eisengie»$erei und 
Maecrhmenfabt., Act.-Qes.^ Ratibor, Germany. Eng. 
Bat. 15,055, July 21, 1905, Under Iht. Conv., Ang. 36, 
1904. I 

HM Fr. Pat* 366,825 of 1605 { Meowing these.— T, F. B, 


> TJnitrp States Patknth. * 

[Efledrolytic'] Separation of Metals [Niokdl and Copper], 
N. V. Hybinette, Westfield, N.J. U.S. Pat. 806,669, 
Nov. *28.‘l905. 

Tick })roceas is for the separation of nickel from coppery 
and conaiata in making an alloy of the two metals the 
aiioilo in an electrolyte consiHting of a solution of nickel 
sulphate oind a “ weak acid,” contained in a coll dividoil 
into anode and cathode compartments by a porous dia- 
phragm. The fu’oeesM is so conducted that the solution 
m the cathode conipiirtmcnt contuins only uiokel, whilst 
that in the* anode conijiartment contains both nickel 
and cojijKir. and tlie pa-ssage of copt>er through the 
diaphragm is ]>revcnicd by causing the electrolyte to 
circMilaie from tlu* cathode to the anode, aiul 6y main- 
taining a pressure in the <;athodc compartment. The 
anode solution is regenerated, i.c., freetl from copiKU*, 
hy “ coiiK'iittitioii ” on nickel or a nickel-eop|HU’ alloy 
rehned at least to the point at which carlmn, silicon and 
sulphur are practically climhiatod, and is then returned 
to the cathode compartment. — A. 

Calcium ; Process of Manafactnring . O. Rolf, 

Berlin, and W. Plato, Clolburg, Gormany. U,8. Pat. 
806,006, Nov. 28, 1905. 

A funbo mixture of calcium clilorido with calcium fluoride 
or some o*her (‘alcium salt which will lower the meltiii^- 
]n>iut is electrolysed 'I’he temperature' is maintained 
above the melting-])oiut of mctidlie cahiiuril. — R. S. H. 

Khenoh P.atknts. 

Iron; Manufacture of Molten Derarbu rised . Soc. 

FlectroAU'toJlurgiquc Franr-aise. Fr. Pat. 356,714, 
Aug. 5, 190.5. 

MoiiTBN steel (soft) is caused to cool, either by radiation 
or by addition of a certain proportion of cold iron, until 
it IS partially or wliolly solidifiefl. # During this process, 
the carbon in those jiortioiis of t1»o metal that remain 
lupud longest (the mother-licjuor) is oxidised at the 
expense of the iron oxide, thus loading to osoapo of oarbon 
in combination with oxygen as a gas. The metal is then ra- 
melted without addition, aii<l may be cast in ingots without 
becoming porous by ilisciigageinent of gases. Iron thus 
decarburised, may be deoxidised by fusion with such a moiai 
as Hiuminium, and is thep suitable for making forgings, 
plat«‘8 or castings for mechanical or electrical purpo«o«. 

It is pnAenisl >o carry out the process in an oleCtiic 
furnace, in which any carlmretting influoma) may bo 
guarded against, and rcfisrem e is made to the fumaooH 
described in Fr. Pats. 298,656 and 305,317 of 1900, 08 

suitable. — K. S. 

Metals; Process and Arrangement for Extracting — — , 
from Ores and othr Metalliferous Materials, by t^lutkrn 
and Eli ft roly sis. Hoc, (fanz et Cie. Fr. Pat. 356, 826^ 
Aug. 11. 1905. Under Int Conv., Aug. 26, 1904. 

'PiiK apparatus cimsists of ii vessel divided into 
two |>ortion.s by a false bottom F, thus forming 
an elcotrolytic chamber F, and a lixiviating 

chaiulM5r H. The electrolyte, consisting of an alkali wait 
or a mixture of (his with a metallic salt, is auppUod 
through the tubiM K in connection with c, the latter alao 
s.irving to connect the source of current with the anodfia 
b. 'Phe latls^r, |»referably of graphite, form a kind of 
grid through which the elwArolyte paBW.'*, and immediatoly 
above the anoiles is a series of diaphragm tulsM d. Tho 
latter are connected together in sets of eight to a common 
pipe /, .so that ihe cathode liquid In the tubular 
diaphragms may traverse them uniformly. The tubular 
diaphragms d are inclined or horizontal, and oonatruotiKl 
of alkali -resisting material, containing the cutbodos A 
advaniageoiisiy oonstructcKi of iton or nickel, A svfltable 
piece of metal oonnegts the cathode with the source of 
iiourrent /, which is niade tight in a branch tubo i Axed 
in the piece y. The latter U ooniijeoted by a union at 
h with the coUeoting vessel T for the alkali ; itn alkali 
salt is passed, by means of /, through the ( ubulfif dia- ' 
phragms» and the mixture of aUuili &aTt, alkali hydroxide^ 
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pig iron, and 76*9 |K'r cent, of the Rteol laat year. The 
United States nlon<^ inatle 30**1 per cent, of the pig iron, 
and 38*3 per cent, of the total steel. [T.R.] 

Chid'; SolvbUity of in Thioaulplittlea avd Thio^ 

# nyanaie.s. H. A. White. J. CJhem. MetHll. and Min. 

Soo. of S. Afric a, 1905, 6 , 109 J H, 

SoiiimoNS of Rodiiini thlosulphaU*, Kodiuni Hidphido, 
ammonium tliifKfyan/ito, huTic Hulphute, or ferric cliloride, 
weparatcly, and in tlie cold, ari' practically wit]jo«t action 
on gold (a boiling solution of feme cldoride readily di.s- 
hoItoh gold) ; but sodium thiosuliihatc and ferric chloriile 
together dissolve it, and the action of aminoniuin thio- 
cyanate and ferric chloride together is still more marlicd. 
Other oxidising agents added (o the thiocyanale arc also 
ettective, hut none more so than Icrrie salts. h'xjH^ri- 
ments in wliioh gold was HuS|wndml m these Inpiors for 
some days showed that the action gradually alac kcned, 
no doubt from the eonversion of tcrric ink> ferrems salt 
and the tsmsequent lack of oxygen. The presenc*' of 
ferric salts from oxidation of pyrites, and the formation 
of thiocyanates from oyanidcs, no doiiht, account tor tlic 
flow of gold from dnmpH, and tlu* enrich nu'iit of the soil 
below the heap, which linve hoi n ireijncntly ohserved. 
By means of a process founded on this aetion of thio- 
cyanates. it may lie possihlo to recover conmdcrahlc 
quantities of gold from old residue heaps. --.J. T. I>. 

Platinum; iiitiubilily of in Sidjikioic Attd. M. 

I)td 6 pinc. (/Qmpte.s rend., 1905, 141, KK.'l- l(»ir> 

Thjb ra[)idity with wliicli euneciitratial siilphmic mid 
attacks platinum (this J., 1005, 1302) vuru's gn-atlv with 
tlw conditions of exiicrimcnt \A hen (he concenlialcd 
acid is boiled witli platimnn foil in a Husk {XiH" (’), it 
turns distinctly yellow in half an hour, and the platinum 
dissolves at the raU) of alsiut 0*01 grin, per sq. dem. per 
hour. In a basin or other o)T<*n vcshc) tlu' attiu’k is mncli 
slower, IsM-ause the tom fniratii re is kept liown hy eva[>oia- 
tion. In mixtures of 5() grins of Kulphuric acid with 10 
grma. and 20 grms. of potashiuui sulphati*, which hoil 
respectively at 350" 5 — 355' and 3(15'^ — 370*^ the rates 
of attack are 0*04"d)*05 and 0*12 -0*13 gim. ]>er sq.cleni. 
|)er hour re 8 }xic lively. Traces of nilne acid, up to 0*1 
|)cr cent., added to juire sulphuric acid, do not sensibly 
affect the rate of attack, so that the attack of jilatmum 
by ordinary “ commercially jiurc ” sulphuric acid is not 
to^ attributed to the traces of nitric acid which it may 
coutain. Ammonium sulphate cxerciBcs a maiked rciaid- 
ing intiuance ; imlwjd, if to a solphunc acid solution of 

I ilatinuni, ammonium su]})liHtc be added, and the solution 
toiled, practically the whole of the platinum is precipitated, 
andi no more is found in solution until the w'holc 0 / the 
ammonium salt is destroyed. Spongy platinum is 
dissolved more rapidly by suljihuric ar id than the compact 
mutal, but the difforenee is juohahly one of surface only, 1 
and not due to any allotropic (IdTerence. Tlic reaction of 
sulphuric acid on platinum is represented by the equation 
4 B[gS 04 *f l*t s= BtfS 04)2 + 2 SO 5 J •+ 4Hjj< ) ; a plutinic sulphate 
being formed. — J. 1’. f). 

Copper Smelting ; (>Qnstilviion of Mattes produeai tn . 

A. Gibb and K. 0. Phil}). Tiaii^. Amer. Inst. Min. 
Eng., 1905, JS'ov., 1193—1209. 

Thjb mattes produced in modern cojijier-sineltiiig vary 
in oopper-contont from 20 to 80 js'r cent., hut mostly 
contam about 00 pir cent. The amounts of arHeni(% | 
antimony, &o., contained in them are usually so smaJI I 
that they may lai looked on us Jiiiimrilies siiiiply. the 
essential constituents lieing <*op}H*r, iron, and sulphur. 

In modem praptioe, wIktc the w'ork is done m a blast- 
furnace, the fumaoc atmosphere is oxidising, and no 
7 *eduotion of iron occidth. Mames are givem to the mattes 
ac'oording to their appearance: — “(’oarse metal,” with 
36 — 56 pir cent, of co}i[wr, hard, conqiaet, dull hron/,e 
colour, no vUibW metallic coppm' ; ” Blue metal,” 00--70 
per cent h bluish purple, with visilile “moss copper”; 

“ W'hito metal,” 70 — 70 per oeut., whit<\ nncvenlv plated 
apjiCMiraiiee, usually hornogencouH 78—81 p-r cent., 
vaHoua namoft {e.g„ ” pimple metal,” ” cloac regiilc,” 

“ sponjgy rogule,” Ac., according to apiioarance), show 
metallic copper in oom^derable projiortion. 


The authors find that, after determining the ultimate 
composition of a matte, its OTOximate constitutidn can 
in most cases bo deterininod ny the reaction upon it of 
solution of silver nitrate, from which motnllio copyior 
BCjiaratea silver, cuprous sulphide, silver and silver sulplude, 
cuprous oxide, silver ami basic copper nitrate), while 
I'errona sulphide is without action iipm it, and iron acts 
so slowly that its reaction in any short lime is negligiblo. 
Allied by thi.s mode of analysia, they Hnd that (1) 
Oiipron.s Hiiljihide is (ho only oompoinid of cop])er and 
sulphur stable in the melted condition ; it will dissolve 
neither cop|)i‘r nor sulphur ; (2) Ferrous siiljffiidc is the 
only stable compound of iron and snlpluir ; it will taki^ 
up 110 more snlphur, but much more iron, which, however, 
forma on cooling a solid solution, and not a com}Wund ; 
(3) Iron Will decompose enprous sulphide, and the action 
is revej.'^ihle, equilibrium oeonrririg when the mixture 
eontairiH nbout 39 jxir cent, of ienous sulphide; (4) 

! Ferrous sulphide dinsolves large quantities of nietallie 
I eo|>p)r, which remanis in solid holiition on cooling: 

; (5) Cuprous and ferrous sulphides are miseilile lu all 
propoitions, hut the mixture of highest ni. pi. 

1 1121 *^ (’., ^ white metul.” eoiitaiiiing 90 per cent, of 
! eu}>rou.s sulphide, ap|)eurs to he a i nmpouiul, 5( I’eS. 
j An oxuniniHUon of mattes containing rising ainoniits ef 
I copper showed that that correK})onding to vvhiti- metal 
1 eontHiiu*d no metalhe eopjicr, hut. all the otliers contained 
; it, the ipiantity niiTcasing as (he composition of the matte 
, devnitcHl further troin that of wmte metal. While, 

I however, thosi* containing white metal atui eXci’ss of 
i foiTOUs sulphide contained the metaUie copper in solution, 

I those containing lyvliiU) metal and excess of eiqirous 
j. sulphide IiehJ it niechameally, for when they va-re melt'Ctt 
in a eruoiblc out of contact with air, a hut ton of melallic 
cop|)er gradually coilceted at the hoitom, and was found 
on cooling. 'I’liese mattes all contained small amounts 
of cuprous oxide, but none W'as iound in the mattes with 
e.weHH of ferious sul|)liide, 3 'hese results were i onlirmed 
by tlie jiiierographie examination of the mattes, after 
etelniig with silver nitrate or potassium cyanide. Metalhe 
copper seems, theixtlore, to fx‘ formed fiom enprous 
.sulphide, but not from white metal, and is tlnis only pro- 
duced from a white motal matte as thi^ white metal is 
broken up by oxidation and siqiarates en})rous snlphule. 
The effect ot ordinary im}>uriLies m matles is to disjilai’c 
snlphur m eombination with iron, and thus, hv lessmiing 
the amount of lez;^ouB sulphide jiresent, lessen the amount 
of white metal that can be formed, and hence facilitate 
the scfiaration of metalhe copper from a niattn of given 
eop})cr content. An ordinary impure matte ooutaimng 
antimony and arsenic, with 72 jxir cent, of eopfirr, is 
mode up of 14 per cent, of cuprous sulphide and 83 ikt 
cent, of Avhite metal ; whilst a juirc mat te of the same 
ootijier eontont consist-s of only 2 }ier cent, of cuprous 
.sulphide and 97 ]>er cent, of wliite metal. Indiirttrial 
practice beaih out the view that the eo}ijH)r is more readily 
sejiaraU'd from a matk#wheii it contains a certain amount 
of impurilicH, — . 1 . 1 '. 1 >. 

Aluminium ; Action of Silicon on Pure atid Impure . 

Alvminm%licid€s, E. Vigouronx. Com pt as rend. ^ 1905, 
141, 95] .. 95,3. 

PuEE silicon and aluminium, whothor fiiRcd togelher, 
or w'hether the silicon bo formed from silica by tho thormito 
process in [iroHoncc of excess of aluniipiiim, refine to 
eoiubinc, but whorl they are in jirosenee of a third metal, 
ddiible silicides of aluminium and the metal, ov tdumino- 
silicidcH of the metal, are formed. These are (Jeffnite, 
ervatallino substances, with metalho lustre, dense, hard, 
and brittle ; some are attacked by dilute acids, but most 
of them nisist all acids, oven when concentrated, save 
hydrofliione acid, and none of thorn is affected by soUitiiong 
oi alkali. They are formed by heating the three elements 
I together in an atmosjihero of hydrogen, or by tho tliermito 
method from mixtures of silica and metallic oxides using 
I excess of aluminium, or by acting with aliiminimn on a 
j mixture of tho metal or its oxide or auljphide with potas- 
1 Slum ftilicofluorido. In view of these f^to, clay vessels 
I should be avoided in the prti})araBon of nietak which uan 
form aluminoiBUioidda (and praeticaliy all sav 0 lead, tin. 
’ and antimony do form them). — J. T. D. 
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lid Boap jft supplied from below through the conduit 
Ig. 2), which is in connection with the mould chamlxirs 
sy oonnm^ting apertures, closed by longitudinally 
jCocimble rods d (Fig. 1).^, The latter have eham- 
d upper ends e (Fig. 1), entering these connecting 
rturea, and compict-oly Idling then) when thoy are 
ed, tlniH pro venting the soap from colhvcting and 
ing in them. The plates of soap, whitdi sot in the 
tical rtoparate <»obling chanilHars a, are e^ectcHl in 
jrizontal dircM-tion by means of a dis])laceable apparatus 
the “ knock-out/8 ” m (altering the mould ehambi^rs 
i delivering the Hoaj) on ta a movable stand Tim 
U*s of Hoap may 1 k) divided HiiriultaiKMiusJy with their 
5tion by mc^ans of cuttiug wires, kiuv(\s, or the like, 
iinted on A or C. The “ knock-outs” m (Fig- 2) are. 
i/UgiHl step- wise, so that the plates of soa]) are attacked 
8Ucc('H»iou and not HimiiltaneouHly. The ejecting 
laratus B is moved against tln^ cooling apparatus A by 
ins of racks >/, the latter being fiM'd to A and guided 
and engaging with winding g(‘.ai, p, v, r, t, mounted 
B.-Jl. N. 

■shing Powdv.r (\t1Uaining AlhUi tSuperoxide ; Mrfhod 

/ Packing and Staring , and Jkniev thxrcfor. 

V. ,l‘. Thomj>8on, Liverjiool. Fnnn Kimigswarter and 
Obidl, Jiinden, (Icrinany. Fng. Pal. 11), HOI), Sept. .*10, 
tMlf). 

extenial, preferably cylirulrical, V(‘SRel is irfilled with 
p powder, or a nuxture of soaji jiowder and stoanc or 
er suitable fattv acid. A Hpoond lida*, arranged eon- 
tricttlly with inis, attacluMl to it.H lid and reaching 
lost to the bottom wliicli is littfHl upon both, coutaiim 
ium peroxide, or other ” alkali snperoxide.” Tln^ 
-rging of the two tubes is done after th(» lid lias beem 
iired to the. outer IuIh* and be.fon' tlu^ bottom is put on. 
lisehargiiig appliance may be jiluee*! in the inner tube, 
ng attached to the bottom by mtuvus of a wire, for the 
pose of retaining the sodium perexide and aiding in it^s 
tture with the soap powder when .the lid is withdrawn. 
3 object is to keep*theHi' eompounds, wliieli form the 
) chief ingredients of a washing powder, apart from 
h other, until the powder is about to be used, the 
ompositioii of the sodium pi^roxide, winch oeeurs 
Dll it is mixed with moist soap powder, being ibus 
lided, and the two Hubslanee.s being mixt*d at t.be 
meiit when the package eontaiuing lliem is OBmied. 
e also this J., H)U5, 1011. )-K B. 

Pnitko States Patents. 

dating Wires and Klcclrtcal Conductors, (I. 11. Uupley, 
tssignor to (ten. Kleclrie Co. U.K. Pats. H0tt,574 -7 
CIA., page 2H. 

ndntipg ; Mcihotl of — , iS. Iihiioiiy, Assignor to 

Jon. Flectric (^o. U.S. Pat. HOll.liOO, l>cu. 5, 1005. 
CIA., page 20. 

XIII.— PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, Etc 

(J.)— j'lOMENTS, I'AINTS. 

White and lied Lead. 

R following is an abstract of a memorandum issued l»y 

White Ixiail Corrodors* Trade Section of the Ixmdon 
iiuber of Commerce 

,t has come to the knowledge of the Hootion that users 
white and red lead, e&pecialiy small buyers, liave been 
fled in buying os ” Best,” ** Genuine,” or otlier terra 
icating the highest quality, a pigment which on analysis 
I been found to be adulterated,, and the Section desire 
draw attention to the fact that it is a distinct breach 
the Merchandise Marks Act, 1887, to describe and sell 
” Ih^st,” ” Genuine,” or other similar term anv white 
red load which oiDntaiiis any adulterant such as j^rytes, 
le or any other foreign added matter. The penalties 
aching to the use of misleading terms under the Mer- 


chandise Marks Act a^e heavy, so that it behoves everyone 
in«ihe trade to toko due precautions against their offering, 
or having in their possession for sale, white or red le^ 
which bears a misleading description within the meaning of 
the Act. In this connection the White Lead Section of the 
Chamber are prepared to examine and report on, free of 
charge, any sample of white or red lead bought as ” Best,” , 

” Genuine,” or other term indicating the liigbest 
quality, if a small sample of the same is sent to ” Tlio 
Inspector,” White Lead Oorrodors’ Trade Section, London 
Ghambcr of GornmenH*, C.)xiord Court, London, E.C. A 
half-jiouiid sample will Ih» sulliciont for the purpise of 
analysis. [T.R.] 

PInolisu Patent. 

[Anliniony Oxide] “ White. Antimony" Pigntcnl ; Ma iia^ 

facJure.of , L. Hnmct, BriomJe, Franco. Eng. Pat. 

ir»,45)OA, Aug. 14, 11)05. Under Int. Oonv., April 15, 
11)05. 

Antimony oxide is mixed with a solution of barium salts 
or hydroxide, or with a milk of barium or calcium car- 
bonate, tliose Intter eompounds being oonverU-d into the 
«;orrospoiiding sulphites by# treating them w'ith the 
sulphurous gases from the roasting of antimony ore. — C. S. 

United States Patents. . 

Calcimine, [Distemper] (hrnposilions ; Process for* Pre- 
paring . If. H. Cliurch, BcIIowh Falls, Vt., 

Assignor t.o Casc'iu Co. of America, T'lew Jersey. U.8. 
Pat. 805,712, Nov. 2H, 11)05. 

Soap is added to a warm aquiMms solulioii of glue and the 
mixture dried in the form of Hlins. The latter are then 
powdered and mixed with a suitable proportion of a 
pulverised miu<‘ral or eartliy base, such os tHlc or whiting, 
or both.— W. 1’. S. 

Paint : Process of Treating . M. K. MijMaster, 

Monroe City, Mo. U.>S. Pat. K05,l)H4, Nov. 2H, 1005. 

4'irF. process consists hi adding a solution of mercuric 
•diloride to sweet milk, tlioroiighly iiuiorporating ami 
heating the mixture, and stirring it into the paint. 

- -W. 0. II. 

Fhenoh Patents. 

Colour \(\)miHUinil\ Hesislani to Light and to Weather 
Changes. W, Hofliueistor, H. Hiindt, (\ Killer, and 
A. Winther. Fr. Pat. 350,003, July 27, 1005. 

The colouring matter is composed of an agglutinaut, such 
as potasHium%iljcate. or, in some cases, casein or the like, 
mixed with finely-powdered coloured matopals, such as 
gla.ss, porcelain or sand, or a suitable coloured mineral. 
Surfaces treated with a pasto thus jireparod may be 
washed witli acids, chloride of lime, or alcohol, to prevent 
an efflorescence. —E. »S. 

Paint with Jiesin Base. F. Buttner iTaniier zu T’hal. 

Fr. Pat. 350,988, Aug. 10, 1906. 

'I’liE pigment is iucorporatod with fiuely-divided, soft 
elemi resin, the resulting mass, which keep in good con- 
dition for a long time, being thinned down with some more 
or less volatile solvent for use. — C. S. 

(//.I—REHINS, VARNISHES. 

United States Patent. 

Wood; Apt*^Jiratus for Fihe rising and Deriving other 

Products from . A. W, Handford, Evanston, 

Assignor to Woorl Distillates and Fibre Co., Chioago. 
U.S. Pat. 800,263, Dt^c. 6. 1905. * 

The apparatus consists of a device for comminuting the 
wood, a digfistcr for the comminuted wood, pairs of rollers 
(uiclosod in a suitable casing, for expressing the liquid 
from the pulp, and a pump conneotea with the last two . 
receptacles, for loading the uquids containing the resinous 
prqduots of the wood to an apparatus for working them 
up. Endless conveyors are provided for conveying the 
product at each stage of the process to the auooeeding 
operation. -^T. F, B. 
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(C7.3— INDIA-RUBBER, Etc. 

Caoutchouc 3 Sxistenoe of Vecselc Bearing , in a 

Oenua of Meniapermacea. J. Maheu. Comptee rend., 
1905, 141, 958—959. 

Most of the known species of Tinomiaeium (Miers) contain 
lactiferous vessels in their parenchyma, wliioh contain a 
oonsiderablo proportion of caoutchouc. No menisperm- 
aoeous plant has hitherto shown the presence of 
caoutchouc. — J. T. D. 

CaovUchonc from the Bark of “ Maaearenhaaia longifolia** 
H. Jumelle. “ I» Caoutchouc ot la Gutta Poroha,” 2 
[8] ; through Gummi-Zeit., 1905, 20, 232 — 233. 

Thb author has made experiments on the extraction of 
rubber from tlie bark of the Madagascar rubber plant 
Maacarenhaaia longifolia by the following three pro- 
cesses : — 


as the caoutchouc ozoDide. The jproportkms of aldehydo 
to acid in the products of hydrolysis are, however, reversed 
in the two oases, being 1*3 to 2*9 in the case of the mtta 
oxonide. and 2-3 to l-0-;-l‘5 in the case of the caoutchouc 
derivative. The author considers that the ozonide 
molecule probablv splits up in a different way in each 
case, and he illusirates those by graphic formula) of some 
complexity. . . 

Tne reason for the difference in the way in which wie 
two moledules break down is probably to bo sought 
in a eia-trana isomerism of the two ozonides, having its 
origin in a stercoohomical jsomorism of the two parent 
hydrocarbon molecules. — E. w. L. 

Unitbd Statbb Patent. 

Rubber ; Method of Diaaolving and ReMvering 
G. A. L. Clift. Assignor to Robinson Bros., Ltd., West 
Bromwich. U.S. Pat. 806,903, Nov. 28, 1905. 


1. JJeiaa Proeeaa of Treatment with Sulphuric Acid (see 
Eng. Pat. 12,538 of 1899; this J., 1899, 927).— After 
freeing the rublior from acid and bark by washing between 
rolls with hot water, or grinding wet in a porcelain moi^r, 
washing and sifting, a yield of 4’0 per cent, on tho weight 
of bark used was obtained. 

2. Ilamet's Mr/Aod. —The crushed bark was heated for 
two hours at 130° 0. in an autoclave with a 15 {Xir cent, 
solution of sodium oarbonato, and the product was 
washed on a sieve. The yield was again 4*6 per cent, 
on the weight of bark used. The rubber obtained by this 
and tho preceding process rapidly (larko ns in colour. 

3. Proeeaa of Arnaudy Vcrncuil ami Godefroy-Lebmuf 
(see this J., HK)0. 250; also Eng, Pat. 9900 of 1900; 
this ,1., 1901, 373).— The yield obtained by this process 
was only 3 per cent, on the weight of bark used, hut the 
rubber was not so dark coloured as that obtained by tho 
other processes. 

From llaucornia apecioaa Arnaud obtains by his 
process 5 per cent., from handolphia Heudelotii 5*8 per cent, 
of commercial rubber. 

The following table contains tho results of comparative 
analyses of rulmer : (1) from the latex and (2) fmm tho 
bark of Maacarenhaaia longifolia, the former being pre- 
pared by Bulphuri<; acid coagulation 




Rubber from bark. 


Rubber 

from 

latex. 





‘ Deiss. 1 

Hamot. 

1 Aruaud. 


Per cent. 

Per cent 

IPer cent. 

Per cent. 

Moisturor 

6-66 

0-20 

8-:k) 

11-02 

Rubber soluble la ether . . 
jR^ins soluble in other- 

66-93 

02-70 

01-79 

62-00 

alcohol 

4-27 

— 

— 

— 

Foreign substances 

Ash* 

Rubber soluble lu ether, cal- 

2ft-4l 

0-76 

1-87 

2-92 

2-83 

culated on dry substance 

1 69-88 

06-84 

69-06 

63-80 


• Aih In bark «=s 1*31 por cent. 

— E. W. L. 


Caoutchouc : Study of Different Kinds of . The 

Relation between the Hi/drocarbona of Caoutchouc and 
(hUta-Percha. C. Harries. Ber., 1905, 88, 3985 — 
3989. 

Thb author has extended his method of determining 
the chemical nature of Para-oaoutohouc (ozone-method, 
Ber., 1904, 87, 2708 ; this J., 1904, 830 ; Ber., 1905, 
88, ll95 ; this J., 1905, 448) to the hydrocarbons from 
gutta-percha, which Ramsay (this J., 1902, 1307) 

and#l^hiroh (Annalen, 1905, 243. 114) agr^ in des- 
cribing as a white, crystalline mass of the composition 
CioHifl, which is oxidised more readily by tho oxygen 
of the air than caoutchouc. It has already been shown 
that pure gutta-percha gives a nitrosite CjoHifiNa^, 
similar to that derived from caoutchouc (Bor., 1903, 86, 
1938 ; this J., 1903, 875), and it is now found to give » 
quantitative yield of diozonido, on treatment 

with ozone. The ozonide has the same molecular weight 
and yiel^ on hydroljmis the same products, viz., levulinio 
aldehyde or acid and Jevulinic aldehyde-di peroxide, 


Sbb Eng. Pat. 6471 of 1904 ; this J., 1906, 449. — T. F. B. 


XIV.— TANNING, LEATHER, ISLUB, SIZX 

Sodium Sulphide; Vac. of /or Onhairing Hidea. 

W. Eitnor. Gerber, 1905,' 31, 349 — 361. 

The use of sodium sulphide, although advocated 36 years 
ago by the author, has only during the lost ten years 
been generally adopted, and is specially favoured by 
tanners of heavy leather. Tho depilation can bo done 
either by painting or by liming in pits. By painting the 
hair side with the paste pn^pared in tho following way, un- 
hairing can be effected in four hours : — -One jiart of sodium 
sulphide is dissolved in 5 parts of hot water, and the 
solution is )x>ured into milk of Ume proportKl by slakmg 
3 parts of lime with 15 parts of water. 1*0 per cent, of 
sodium sulphide, calculated upon tho weight of the grecH 
hide, should be \imd. Pastes which will act even more 
quickly than this cait be propareiL by dissolvinpf smaU 
quantities of realgar in the sodium sulphide solution and 
mixing it with milk of lime. By taking 0*3 — 0*4 per cent, 
of sodium sulpliido and mixing it in the proportions of 
1 part to 10 part-H of lime and 60 xiarts of water, a paste 
can bo prepared which will remove the hair from skins in 
15 to 20jiour8. 

When liming in pits, 0*3 — 0*4 per cent, of sodium sulphide 
(calculated upon tho weight of green hide) is used, together 
with 2 parts of lime for each part of sulphide, as thero l» 
no advantage gained by adding more lime. The hides 
can bo unhairod after two days. 

A solution of sodium sulphide containing 3 parte in 
100 of water destroys hair very rapidly, and uohairing 
can be effected after throe to four hours. It was, however, 
found that by prolonged treatment of hides with this 
solution, say, for 24 hours, brittle leather resulted. 
The author found that tho addition of a small quantity 
of limo to the sulphide solution considerably increased 
its unhairing property ; ho, therefore, advocates tho 
use of an unhairing liquor prepared os follows 
Thirty kiJos. of sodium sulphide are dissolved in 100 
litres of hot water and 3 — 6 kilos, of slaked lime are added 
and well stirred up with the solution. A wldte pr^ipitate 
is formed, which settles quickly ; the clear liquor is drawn 
off and diluted with water tf> 10 hectolitres. Tho 1^**®*’ 
is free from lime and should bo of 1*021 sp. gr., or 3^ B. 
when diluteil. The hides are laid flat in a pit obtaining 
this liquor for one hour, and ore then “ horsed ” for one 
to one and a-hnlf hours. The spent liquor is made up ta 
3* B. and used over again. The unhamng can be done 
effectively by drumming in a wash- wheel, or by bniabing. 
The remaining operations do not differ from the customary 
ones. The suspender liquor should be slightly ^id, and 
should contain mild tannins. This method of liming being 
more costly, economy has to be strictly observed, although 
the higher leather-weight, which is obtained by the uSO 
of this method, will alone compensate for tho increased 
costs. , . ^ J 

Sodium sulphide, as brought on to the market, vartea 
much in strength; the author’s results were obtained 
with the dry crystallised product.— *F, K. K. 
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XV.--MANURES. Btc. 

Soil ; Effect of Plant Growth and of Manures on the 
Hetention of Basts by the — ^ — . ‘ A. 1). Hall and N. H. J. 
MiUer. Roy. Hoc. Proc. B., 1905, 77, 1-32. 

Aeable 6 M>ilB coniaining over 1 per cent, of calcium 
carbojiate normally lose in tho drainago water about 
800 to 1000 lb. of calcium carbonatt^ iwr annum. 'J'bia 
loss ia incroaaod by the use of ammoniaoal Tfianuroa by 
an amount equivEleni to tho coinbinod acid of the manure, 
but is diminished when aodunn nitrate or organic debris 
is employed. A large portimi of the bases of the neutral 
salts, provided by the soil for the mitrifion of pianta, 
is returned to the soil during the growth of tho plant. 
The calcium oxalate and other organic calcium salts 
resent in plant residues are oonvertc-d into carbonate 
y ba<‘terial action in the soil. This return of base to 
tiie soil by plant-growth and production of calcium 
CRrbonal-*^ by decay are Huibeient to maintain neutral, 
soils which arc poor in cakiium carbonate, and tn replace 
tho biuscH which have been consumed iu nitriheation and 
aimilar changes. — T. F. B. 

Nitrogen ; Vtiliealion of Atmospheric . O. M. Witt. 

XI A., page ‘27. 

G HUMAN Patknt. 

Nitrogen Compounds from Alkaline- Earth Carbides ; 
Process for the Manufacture of — — . C-Iob. fur Stick- 
stotfdungor, Cl.ni.h.H. Ccr. Pat. 1()3.320, Nov. 1, 
1001. 

Tmo carbide is mixed with a chloride of an alkali, 
alkaline-earth or other metal, and ignited in an at-rnos- 
phero of nitrogen. For oxam])lc, 02 grins, of ealcmin 
carbide are mixed with 18*7 grnis. of eahdum chloride 
and heated to bright n’dnoss in an atmosphere of nitrogen. 
It is stated that 100 grins, of a product containing 10’3 
per cent, of nitrogemare obtained In a short time. — A. S. 

XVI.— SUGAR, STARCH, GUM. Etc. 

Hcamniony Root ; Presence of Pentoses and Methyl- 
pentoses in , P. Rcquicr. XXIV., page 44. 

• 

** Redo"' [Calcium Ti ydroanlphUei] ; Emjioymcnt of 

tn Bitgar Factories and Refineries. H. Vasseur, Bull. 
Assoc, (-him. Huor. Dist., 1905, 23, 5tl — 545. 

Caloitiri hydrosiilphite or “ redo ” is soluble in water to 
the extent of 3—4 grms. i>er litre, and the solutions have 
a neutral or slightly alkaline reaction. I'his reducing agent 
la now prepared in a technically pure state, and used both 
in sugar factones and reliuerioa, fur decolonsmg juiecs, 
increasing the quotient of purity and reducing the viscosity 
of tho syrups. In sugar factories this compound can be 
added to the diffusion liquors, to tho carbonatated juices, 
to tho concentrated syrups, and to the spun syrups. In 
the lost case, especially, the use of it enaGles larger 
quantities of molasses to be retunied to the boiling syrujis 
than is usually practicable, consequently third -jet producta 
are disiiensed witb and a fully exhausted molasses is said 
to be produced. In sugar relining, “ redo ” is ailded to 
the raeltiHl syrup after defecation by lime ; the tem- 
mrature is then raised to 80® 0. and the syrup is filtered. 
The action of th<‘ hydrosulphite is represented by the 
equation CaS204 + Ca(0Jl)2=^2CalS03 4- H^. The calcium 
sulpliite, being nearly insoluble at a Ingh iomperature, 
is readily removed by Altering hot. In sugar factories 
tho quantity of tho tialciura hydrosulpliite added to the 
juice after the second oarbonatatiem inaj, it is stated, be 
20 grms. por hectolitre. — J. F. B. 

Starch ; Liquefaction of . Mineral Compounds 

assessing Properties similar to those of the Liquefying 
i I)iasiase of Malt. J. Wolff and E. Roux. Comptos 
r rend., 1905, 141, 1040—1048. 

A rxcuLiAB modiffoatton of starch is picpai'ed by treating 
25 grms. of potato starch at the ordinary temperature 
with. 60 c,c. of a 0*1 pe^ cent, solution of potassium per- 


manganate containing 10 — 15 per cent, of sulphuric acid 
or 0 — 7 per cent, of hydrochloric acid. After abornt two 
hours the liquid becomes colourless, tho starch is filtered 
off, washed and dried at 30® U. A similar product is 
obtained by the use of bichromate or chlorine instead of 
permanganate. The modified starch apparently retains 
all its original pi opertios ; its 5 per cent, pastes, if made 
with distilled water, are scarcely less viscous than those 
of ordinary starch, and they are capable of undergoing 
reversion and diastatiu coagulation in the ordinary way. 
But if the pastes of tho moditiod starch be treated at about 
70® G. witl) traces of a body possessing a basic reaction. 
e.g., with ammonia, tho hydroxides or carbonates of the 
alkalis or alkaline-earths, or with socondai^ phosphates, 
they are immediately liquefied. The same effeot is brought 
about by the basic matters in ordinary water if the latter 
be employed for making the paste. The liquefying action 
of these bodies at the ordinary temperature is almost nil ; 
it increases rapidly with rise of temperature and reaches 
a maximum at 70® — 75® G. ; it differs from the liquefying 
action of malt by oontiiuiing at temperatures above 
80° G. Tho liquefied starch past-es gradually tevert to 
the gelatinous state when kept at tlie ortlinary tem- 
perature, but the jelly so produced is readily soluble on 
boating and gives limpid solutions. The degree of bque- 
faction, tho permaiioney of the liquefied solutions, and 
the Holubilily of tho amyloeclluloso precipitated after 
saocharification, nil dojxmd on tho intensity of the original 
oxidising treatment. — ,1. F. B. 

Starchy Glycogen and CcUnlose. Z. H. Skrau]> and othora. 
XXiV., i»ago 48. 

EnULISU I’ATKNTb. 

Scparaling Solid Substances from Liquids [Prying Beet 

SUcan]; Apparatus for Mrchnuicfdh/ . 11, llencke. 

Eug. 1‘at. 29.358, Dec. 31, 1901. ‘l., jiage 7. 

Food for Animals [Ptai and Molasses] ; Manufacture of 
— . F. Livingstone. Kiig. Tat. 27,597, Deo. 17, 
1904. XVllI/l., page 36. 

Starch ; Sieves for Washing — — out of IHstntegraltd 
Maleiials. W. 11. Uhhuid, Leipzig-Gohlis, Germany. 
Eng. Bat. 426, Jan. 9, 1905. 

See Fr. Pat. 348,992 of 1901 ; this J., 1005, 020.— T. F. B 

United States Patents. 

Liquids [Sugar Solutions] ; Apparatus for Cooking . 

E. Hhaw, London. U.H. Pat. 806,818, Dec. 12,^1906. 

See Eng. Pat. 4112 of 1904 ; this J., 1906, 246.-T. F. B. 

Sugar from UeUufose ; Manufacture of . C. F. 

Gross, London. U.H. Pat. 807,250, Dec. 12, 1906, 

See Eug. Pat. 8544 of 1904 ; this J., 1906, 340.— T. F. B. 

XVIL^BREWING, WINES, SPIRITS, &c, 

heeds ; Germination of J. Effront. Bull. Assoc. 

Chim. Hiicr. Dist,, 1905, 28, 608 — 622. 

The following additional jiointsare incorporated, in a more 
complete ])a)>er, with those already dealt with (see this ,1., 
1906, 1183). The author has studied the operation of 
malting from the distillery point of view, t.p,, the produc- 
tion of maximum dio.static power. It is difficult, if not 
impossible, to combine the maximum saccharifying power 
with the maximum liquefying power in the same malt ; 
and the author concludes that tho liquefying powpr of 
the malt is a better measure of its value iu practice than 
the saccharifying power. The dotermiuatiou of saccharify- 
ing powc^r 18 complicated by the inlluonce of foreign 
matters (such as salts and amino-aoids) in the medium, and 
the results are not always a measure of the true quantity 
of diastase present. In order to avoid this infiuenoe, it 
is necessary 1;o produce very profouitd saeoharificationB. 
For this purpose, varying quantities of malt were 
added to equal quantities of boiled starch and allowed 
to^saooharify at ^ C for one hour ; all the tests were 
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then fermented under equal conditions, and the yields 
of alcohol wore determined. It was found that the 
quantity of a given malt necessary to produce a given 
quantity of alcohol was a function of the liquefying 
power of the malt, and bore no relation to its saccharifying 
power. The quantity of diastase developed is in direct 
relation to the time of floor treatment and to the develop- 
ment of the plumule. At 16^' C., the time of germination 
should be at least 10 days, and the external plumule should 
have attained at least twice the length of the corn, for the 
production of the maximum quantity of diastase. A 
malt with a long plumule does not contain a maximum 
amount of diastase if the growth has been forced. On 
tlio other hand, a malt with a short plumule has not the I 
maximum diastatio x>ower even if the floor treatment has | 
been very prolonged. Practically the whole of the ^ 
diastase, botli saccharifying and liquefying, remains in 
the corn itself; the migration of diastase into the radicles 
and plumules is insignificant. — J. F. B. 

Ymai ; Groivth of in Mineral Nutrieni Media- T. 

OhrzoHZcz. CJent. Bakt. [Abth. 2], 1904, 18, 144 ; 
through Z. ges. Brauw., 1005, 28, 825 — 826. 

Tiir author prepared nutrient media containing sugar 
and mineral salts. A precipitate of calcium phos- 
phate was formed, which in some cases was filtered off. 
and in otlier cases was allowed t<i remain. The untiltr^red 
solutions were more favourable, to the development of 
the yea.st, (sspccially when only a few c-olls wore sown. 
(),xygen is favouraljle to the development. Traces of 
impurities in the salts employed, and also the use of 
distilled water, retard , the growth of the yeast; sulphuric 
acid and stryelmme salts are also unfavourable. The 
smalUir the amount of phospliorio acid (or otherwise of 
lime and magnesia) in the solution, the wor.se is the 
development of the yeast. Dillercnt races of yeast vary 
as to behaviour in those solutions. The addition of 
calcium salts is only favourable when tlu*se are added 
m t-ho form of tlu'* soluble phosphate ; feme chloride 
has no influence on the development of the yeast. — «I.F.B. 

Jirer ; Sarcina Sicknes.^ of ; Syni.ploms and Measures 

for Pretwniing. B. Will. Z. ges. Brauw., 1905, 28. 
817—820, 883 ^836. 

Sahcina sickness attacks pale lieer.s more frequently than 
dark, but very seldom occurs in strongly h(i»pi)ed beers ; 
the organisms exist in beer, as a rule, only m the |R*dio- 
coccus form. Saroina sickness causes alb rations in the 
odour and flavonr of the beer, winch may or may not 
become turbid. In rarer cases, changes in the colour of 
the beer and ropiiiess may be oberved. A strong growth 
of sarciiia in l>eer does not always produce sickness, hence 
the idea of varying degrees of virulence has arisen. The 
symptoms of the sickness nearly always make their 
ap|)oarancc only in the later stages of the process of manu- 
fimture, e.g., in the lager cellar, the transport casks and 
bottles ; the sickness is freimontly accorn j>anied by the 
si'paration of a gluten “liaze.’^ In all oases, the 
germs prox>agatod in the brewery itself, being more 
or less acclimatised, are more dangerous than those 
introduced from outside. The first sU^ps to be taken 
in dealing with the sareina siclcncss are to ensurel* 
thorough cleanliness in all the above respects. Next, 
the jiredis position of the beejr may be reduced by brewing 
only thorougldy modified malt made from barley not too 
rich in protein, by allowing a more complete saccharifica- 
tion of the wort, aiirating thoroughly and increasing the 
proportion of hops. The wort should be pitched at once 
with a sufficient (quantity of a rajiidly multiplying, highly 
attenuative yeast. The yeast should bo well washed and 
as fresh as possible ; it should bo developed with strong 
ai^ration, and should be changed rather frequently. In 
the lager cellar, the beer should mature without disturb- 
ance or “ frets,” and at as low a temperature as possible. 
The addition of a small proportion of raw hops together 
with strongly hppped ” Krausen,” and immediately 
closing the cask, will sometimes euro sorcina sickness if 
not too far advanced. In racking, filtering and bottling, 
scrupulous cleanliness must be exercised, and all losses 
of carbon dioxide must be prevented ; attention should 
be paid to thi condition of tne filter and filtering 
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Fermenting Liquids; Infiuence of Metals on — ///. 

L. Nathan, A. Schmidt and W. Fuchs. Oentr. 

Bakt. [Abth. 2], 1906, 349; through Wooh. f. Brau., 

1906, Ss2, 704 (see also this J., 1904, 876 and4l906, 

746>, 

In working with yeast- propagating apparatus tinned 
internally, the fermentation proceeds more slowly, 
osijeciolly during the budding stage, and the yeast so 
obtained shows a modified granular structure, and possesses 
a lower foriV'utative power as compared with yeast grown 
in non-metallic vobsoIs under similar conditions. The 
yeast propagated in raetallia vessels frequently imparts 
an abnormal bitter metallic flavour to the beer tormented 
by it. These peculiarities generally disappear after the 
yeast has been used two or throe times. The tin coating 
of the vessels tends to disappear somewhat rapidly. 
Fermentations in presence of iron give beers with a p^y 
or bloc# tint ; tin and tinned iron change the brown omour 
of the wort to yellow during sterilisation, and produce a 
milky turbidity during fermentation ; lead causes milki- 
ness, and zinc imparts a dirty ^eon shade to the liquid. 
Further oxjKsriments were made with the simultaneoua 
presence of two metals, but the resultsVore no worse than 
with one metal ; the metallic couples behaved approxi- 
mately like the alloys. Only glass appears to be entirely 
without influence on the fenmmtatiou, yield of yeast ana 
appearance of the beer ; gold and silver cause a small 
decrease in the yeast-croj) ; copper and nickel cause a 
darkening of the colour, whilst ihe other metals tend to 
turn the shade paler Iron, tin, zinc, bronze, lead, alu- 
minium and brass are to be regarded as x^owerful yeast 
poisons. — J. F. Jl. 

Formaldehyde as a Disinfvetant in the Brewery. H. 

8chncgg. Z. ges. Brauw., 1005, 28, 807—810, and 820— 

824. 

As ( he result of a large number of practical tests, the author 
conchides that forraaldehyile is a most efficient diainfeot- 
ant for general brewery use, and that it gives satisfaction 
wiicn applied to pifK^s, whether of motlll or rubber, wooden 
vesselH, walls and floors. The solution should contain 
at least 0*5 per cent of formaldehyde, at which concen- 
tration it is cheap, and its odour is harmless. Wlieu applied 
after a thorough mcohanicial scouring with water, a dura- 
tion of two hours’ contact with a 0’6 jier cent solution of 
formaldehyde is generally sufficient, although lon^r 
contact, up to 24 nours, is advantageous when possime. 
Tlie action of the formaldehyde is so thorough, that a 
disinfection once a week is generally sufficient. Owing to 
the great capa<uty of forraeddehyde for inhibiting growth» 
any serious aixuimulation of organisms is prevented, so 
t.liat, afUn' a long period of disinfection with formalde- 
hyde, the x>ipti8 of the brewery liecome free from organisms. 
Continued use of formaldehyde produces no deterioration 
of metal, rubber, wood or timlacquer. In the case of 
pipe.s, the same solution of formaldehyde may be used 
at least twice, whilst in other cases, It may be used 
several times over without losing its disinfeotant action. 

— J. F. B. 

Alcohd in F ranee for Industrial Purposes. D. Sidorsky. 

Bull. Assoc. Chim. Suer. Dist., 1906, 28, 646 — 648. 

Tub total consumption of denatured spirits in France haa 
risen from 374,698 hi. m 1903 to 423,661 hi. in 1904,. 
in spite of a considerable rise in price. Of this incroaser 
27,712 hi. related to spirits for heating and lighting’ 
purposes. 

Ttie consumption of spirits for dyestuffs, varnishes, 
&c., has varied tetween the limits of about 13,000 anti 
19,000 hi. in the last 16 years; until the year 1903, the 
consumption of spirits for collodions, plastic masses .and 
artificial silk never rose beyond 9760 hi., but, in 1903, 
it suddenly increased to over 20,000 hi., falling to 19,000 
in 1904 In 1903, the quantity of spirits used for chemical 
; and pharmaceutical products showed an increase of 60 
per cent, over the previous year, ri'»ing to 12,944 hl-t 
but falling again to 9041 hi. |,jin 1904. The increase ia 
consumption for others and Explosives lias been fairly 
continuous during the last 16 years ; the quantity used 
for these purposes being 89,917 nL in 1904. The quantity 
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of spirit issued free of duty for vinegar manufacture has 
not varied greatly during 16 years; in 1904 the consump- 
tion was 63,298 hi. — J. F. B. 

Spirits and Brandies ; Uniform Methods for Analysis 
^ of . E. Barbct. XXIII., page 43. 

English Patent. 

Beer Pasteurising »n Barrels. C. Thiel and Sfthne, 

Liibeck, Germany, and H. Gronwald, Berlin. Eng. Pal. 
17,419, Aug. 29, ‘1906. 

The apparatus eonsi»t« of a nmtal Iwer barrel, which is 
completely filled with l)eer, and an expansion vessel or 
receiver, which is filled with carljon dioxide. These two 
vessels are conni'cted with each other, the receiver Iteing 
undermost, by moans of special valved pijics and con- 
nections, which permit a free interchange of gas and'liquid 
lietwoen the two vessels whilst preventing the eseajx) of 
any gas. The combirw'd apparatus is olampc^d in a fiame 
and IS Bubjooted to the pastourisiiig treatment. After 
cooling, the apparatus is thoroughly agitated to promoto 
the re-al.worption of Vhe carbon dioxide ; it is then removed 
from the frame and placed with the barrel undermost. 
The beer thus runs from the expansion vessel, filling the 
cask, and the excess of gas collects in the receiver. 

— J. F. B. 

United States Patent, * 

Malt Decoctions 7 Process for Producing Tasteless Roasted 

. IM. Weyermann, Bamlwrg, Germany. U.S. 

Pat. 806,(107, N’ov. 28, 1906. 

Sm Eng. Pat. G790 of 1902 ; this J., 1902, 923.— T. F. B. 
Fhknch Patents. 

Still, Soc. Nordon Frercs. Fr. Pat. 365,691, June 28, 
1905. 

The still body 12 is constructed in one piece with the upper 
art of the furnace casing 2, the whole being supported 
y the trunnions 7, on the brackets 8, fixed to the lower 
rt of the furnace casing 1. The upper part of the still 
is made of such a shape that the contents are completely 
emptied when the still head 1 4 is removed, and the upper 
part of the furnace 2 along with the still 12 is tilteu on 
the trunnions 7, by the handle 22. The upper coils 17 of 
the condenser have an inclination towards the still and the 
level of the cooling water in the condenser tank 1(1 can ho 
adjusted by inclining the elbow pipe 20 attached to the 
overflow 21. If it is desired to obtain strong spirit, the 
pip© 20 is turned into the vertical position, and conse- 
quently the upper coils of the condenser being cooled, 
most of the aqueous vapour is condensed there and flows 
back to the still 12 through the pijie 16, whilst the alcohol 



vapours pass on alone and are condensed in the lower part 
of the coil IS. If weaker spirit is wanted, the pipe is 
turned down and the upper colls allowed to get warm, 
when the water vapour passes on with the alcohol vapours 
to the lower coils 18, wnero they are condensed together. 

-W. H. C. 

If tnc«, Brandies, Spirits and Liqueurs 7 {EUctriced] 

Process for Ageing and Improving . J. M. L, 

Desvigues. Fr. Pat. 350,279, Oct. 31, 1904. 

A CONTINUOUS current of electricity is passed through 
the liquid to bo treated, the positive electrode being 
placed in the liquid, whilst the negative electrode is 
separated therefrom by a porous membrane, which permits 
the passage of the current whilst preventing, as far as pos- 
sible, the mixture of the liquids surrounding the two 
electrodes. — J. F. B. 

XVIIL— POODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(. 4 .)— FOODS. 

English Patents. 

Food for Animals [Peat and Molasses]; Manufacture of 

. F. lAvingstone, .London. Eng. Pat. 27,597, 

Dec. 17, 1094. 

To prevent fermentation of mixtures of peat and molasses, 
the patentee adds from 0*5 to 1 lb. of salicylic acid to every 
ton of the mixture. Boric acid and other similar sub- 
stances may be used instead of salicylic acid. A product 
is also claimed, consisting of a mixture of peat with a 
combination of cane molassos and lieetroot molasses, with 
or without the addition of salicylic acid. — W. P. S, 

MUk Powder 7 Manufacture of . 0. Hacoius, Geneva, 

Switzerland. Eng. Pat. 27,718. Deo. 19, 1904. 

The milk is projected in the form of a fine spray on to the 
surface of a rotating drum heated to a temperature above 
120° C. A number of simple jets or a single flat jet may be 
employed. The film of dry milk is removed from the 
drum by meams of a Bcra)ier, the drum being rotated at 
such a speed that the film is removed wiihiri 10 seconds 
after the milk has been sprayed on to the drum. A 
longitudinal motion may be imparted to the son^r to 
increase its action on the surface of the drum. — W. P. S. 

Milky Cream, Casein and their Derivatives i Desiccation 

and Preservation of . B. J, B. Mills, London. From 

P. B^venot and E. do Neveu, Paris. Eng. Pat. 29,367, 
Deo. 31, 1904. 

The milk, &c., is projected upwards by means of an 
atomiser into a drying chamber through which a current 
of hot air is passed. The drying chamber consists of a 
cylindrical vessel, in which is placed a central heated 
tub© surrounding the jet of the atomiser. The air which 
is blown through the chamber is previously heated to a 
^mperature below 100° C., but sufficiently high to ensure 
pasteurisation of the milk. An opening is provided at 
the top of the chamber through vmich the air leaves, a 
plate or screen being placed below this opening to prevent 
the escape of any milk-spray. The drv milk falls in the 
form of a fine powder to the bottom or the chamber. 

— W. P. S. 

United States Patents, 

Floury Apparatus for Bleaching . P. A. Leperohe, 

V. A. Salvodori and V. Denis, Paris. U.S. Pat. 805,652, 
Nov. 28, 1905. 

See Ft. Pat. 349,^198 of 1904 ; this J., 1905, 632.— T. F. B. 

Milk and other Liquids j [Electrical] Process and Appa^ 

rahis for Sterilising . H. C. Turner, Columbus, 

Ohio. U.S. Pats. 806,600 and 806,601, Dec. 6, 1905. 
The milk is caused to flow through a series of vessels 
arranged in steps one below another. From the upper- 
most vessel the milk overflows from a flat spout into the 




jrui.i0.iMi 


ot. xoL^wtm, ^ 


iVr 


TMidlcmee oi» «id ao on* A horiwmtal electrode ia placed 
et the bottom of each veasel, the eleotrodee in ewjf tiro 
adjacent veaeeli being connected with an wotno oircmt 
80 that each pair ia in aeriea. The current flowa from the 
electrode at the bottom of a ve^l. up through the atream 
of milk flowing from the apout of the next highw veaael 
and leaves by the electrode at the bottom of t^ 

— W. P. S* 

Peptin Preparation. J. Altschul, Assignor to Act..^8. 

L Anilinfabr., Berlin. TJ.S. Pat, 806,616, Dec. 6, 1906. 

SbB Ft. Pat. 865,660 of 1906 ; this J., 1906, 1249.— T, F, B. 
Febnch Patent. 

Threads and Sheds from the Protein S^ihstances of Milk I 

Process of Making Textile . H. Timpe. Fr. Pat. 

866,608, July 28, 1905. V., page 16. 

(B.)— SANITATION ; WATER PURIFICATION. 
United States Patent. 

Water Purifier. P. Bostian, Grevenbroich, Germany. 
Assignor to Maschinenfabrik- Grevenbroich, Germany. 

U.S. Pat. 806,234, Dec. 5, 1906. 

The water to l>e purified is received in a circular vessel, 
which is surrounded by a sec^ond vessel, the upper edge 
of the circular partition common to both vessels being 
horizontal. The second vessel is divided by means of a 
movable radial partition into two chambers, one of which 
chambers discharges into a tank containing a supply of 
precipitant and the other into a heater. A constant 
percentage of the water issuing from the heater is sepa- 
ratod and made to operate a tipping arrangement con- 
sisting of two buckets, which in their turn work a dinpmg 
vessel fitted in a lye tank. Means are nrovided for 
re-uniting all the separate portions of water, a-o., and con- 
ducting them to a precipitating tank. The latter consists 
of a vertical cylinder surrounded by a series of conical 

f iiide-plates and enclosed by an outer wall, a valve at the 
oitom allowing the deposited solids to be removed. 

— W. P. 8. 

French Patents. 

Water j Process for the Purification of . L. Maiohe. 

Ft. Pat. 360,264, Oct. 26, 1904. ' 

The water is passed through a vessel or filter filled with 
powdered sulphur, preferably flowers of sulphur. Any 
convenient form of vessel may be employed, and it is 
claimed that the sulphur destroys all bacterial life. 

_W. P. S. 

IFo^er and other Liquids; Process and Apparatus for 

Destroying the Pathogenic Organisms in . P. G. 

Griffith. Fr. Pat. 356,946, Aug. 16, 1905. Under Int. 
Conv., Aug. 18, 1904. 

See Eng. Pat. 17,984 of 1904 ; this J., 1906. 811.— T. F. B. 


^ XDC.— PAPER* PASTEBOARD. Efe- 

Celluloid Goods ; LiahilUy of , to fire. J. Bronn. 

Z. angew. Chom., 1905, 18, 1970—1977. 

The author gives an account of researches made by F. 
Gervais in the laboratory of the Ministry of Finance in St. 
Petersburg. Gervais’ conclusions are as follows : — 1. 
C^uloid wares, remaining in contact with e source of 
heat at 100® C., decompose spontanoouslv. 2. This 
decomposition is accompanied by evolution of heat, which 
may raise the temperature much above that ^ of the 
original source of heat, but will not cause ignition of 
the goods. 8. The temperature may, however, rise hi^h 
enough to cause tiie packing-paper to smoulder, and,Mn 
preaenoe of air, to take fire. 4. Celluloid goods inflame 
only when bpeught into contact with a vigorously burniim 
body. Smouldmng wood, or a red hot wire or glaaa rod, 
wUl not inflame tb^ 


In the eourae of the roaearoh, the ignlttoft-t^pafatiiro 
of various celluloid artiolea was determined at from 
366® to 467® C — J. T. D. * 

Wood Pulp ProduiCtion of Nortoay. Bd. of Trade J., 
Deo. 21, 1906. 

Aocordinq to the atatiatioal report of the, Norwegto * 
Pulp-makers’ Association, the unsold quality of wooo- 
pulp for k906 was a very small one. The 
total production is about 10,000 tons less th^ m 1904.. 
and 60.000 tons leas than in 1902. This deoreaae 
is duo to the fact that several pulp mills have gone over 
to the production of paper. A further decrees^ al^t 
20,000 tons may bo anticipa^ for the year Iw^ 
market is consequently very firm. * [T*IkJ 

Starch. Glycogen and OeUtdose. Z. H. Skraup and others*- 
XXIV.. page 43. 

English Patent. 

Paper ; Apparatus \^litaiing~ Engine^ for Treating ^ 

Fibrous Materials for Manufactufe of 

Bertram and S. Milne, Edinburgh. Eng. Pat. 1727r 
Jan. 28, 1905. 

Till apparatus consists of two vertical chambers or 
ono constituting an up-tako, and the other a down-ta^ 
duct for the pulp. Between these two ducts, 
upper end, the lieatcr-roll and bed-plate ve supfwrted, 
whilst at the bottom end is placed a circulating device 
which ia also provided with toothed or cutting edges 
which chop up any large pieces of material which would 
tend to clog the device. The two vortical ducts w so 
strengthened as to carry the beating portion of the engme 
without further support, but the internal diameter of the 
up-tako duct is made considerably smaller than that of 
the down-take duct, whilst the interior of both duoU 
may bo suitably shaped and tapered so os to offer the 
miiiitnum resistance to oircnlation.— J. F. B. 

United States Patents. 

Paper Yarn ; Process for Improving M. Hdlkcn. 

Barmen-KittershauHeii, Assizor to F. G. von Donrww- 
marck, Neudeck, Germany. U.S. Pat. 806,663, Nov. leo# 
1906. 

See Fr. Pat. 353,997 of 1905 ; this J., 1905, 1081.— T.F.B* 

Insulating Electric Conductor. I. Kltsee. U.S. Pat. 
806,348, Dec. 6. 1906. XTA.. page 28, « 

SUk ; Process of Bleaching Artiftiial . C. A. 

Assignor to B. W. Pettit, U.S. Pat. 805,466, Nov. 28, 
1905. V., page 16. 

French Patents. 

Paste-hoard ; Process and Apparatus for Manufacture' 

of . R. Kron. Fr. Pat. 366,898, Aug. 12, 1906. 

A OOMROUND poate-boord having one or both of its surfaces 
coated with an “ art ” or chromo oomwsition ia prepared 
by making two webs of paper on two independent machuies 
placed end to end, so as to deliver their products at a ^ 
common point. These webs of paper are partly dried, 
before they arrive at the meeting point and the extenor 
surface of one or both of them is coated with compo- 
sition required. When the two webs meet each other, a 
comontiug agent is applied, and the two webs aro then 
ptessed together and dried on a third set of drying 
cylinders.-^. F. B. 

SUk ; Process of Making Artificial . O. Dietb. 

Ft. Pat. 356,323, July 21, 1906. V., page 16. 

German Patents. 

Wood for Paper Manufacture; Process of ^reaH^ 

E, Bergethoff. Ger. Pat. 163,070, tfxmpfi, 1904* 

CoMMiKUTBD wood is treated with water aSkme to • 

wood pulp for paper manufacture. The wood ia mMmdt 

Ft- 
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with water and (Stoam i» introduced, at a preftHimi of five 
attuoaphereH, for six to eij?ht hotir«. It ia aiatod that 
the temperature riaea to about 125° C. Tho pulp ihua 
produced ia stated to be biuUhI to paper making without 
Ktrthor treatment of any kind. — T. F. 13. 

\Oiill/ylo8t Produdft Sduhle in Amtnonia : Procc88 of 

Preparing , J. F. Bemborg, A.-C. Cer. Pat. 

162,860, Sept. 29, lOtXJ. 

It is claimed that a “ cop|M3r liydroxido cellulose,” 
readily soluble in ammonia, is obtajiuid by the action 
of alfcoliH on a mixture of celluloHc aiuf copper, or 
the mixture may bo treated with a Bolution of copper 
sulphate, and an alkali cliloridc, or with ammonia and 
atmospheric oxyg»n. For example, a mixture of cotton 
andJ[copi)er is wetted with water (10()--].5() cent, of 
the weight of the cotton), ami ammonia is either adrled as 
a solution, or the gas i.s passed over the mixture. The 
resulting blue mixture is said bo readily soluble in 
■Ammonia, giving highly concentrated euproeellulo.Me 
.Hulutiona. — T. F. B. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES. AND EXTRACTS. 

. Sparteine. Hydroxides of Methyl-, I H methyl- and Tri- 
methylaparteinivrn. C. Mcturcu ami A. Valeur. J. 
Pharm. Chim., 1906, 22, 529 -531. 

Ttcu aolion of methyl iodide on s]mrt('ino has been studied 
with a view of elucidating the problem as to tlie mole- 
cular fltructure of the base. It was tliougbt tliat tiie 
iodide would act, at least chicfl 3 % on tlic nitrogen atom 
to which it is originally fixed as sparteine lodomethylate, 
and thus obviate the dilhcult^ which uriscslffrom (lie 
proflcnco of two nitrogen atoms in the molecule 

Methyl- sparteine, M ethyl- spar teini n ni Hydroxide. --The 
<x-iodoinethylate of sparlcino was convert (sl by means of 
silver hydroxide into molhyl-spartcinium hydroxide. (3n 
heating this to 175^^ C.<, in vacuo, it is decomposed into a 
injxtm*e of isomeridos of the formula -H.^. separ- 

able by fractional distillation in vacuo into fractions 
boiling between ITP’and 17ff’ C. under 11*5 mm., and with 
rotations between [a |d=-” 19'' 07' and ---49' in absolute 
alcohol. 

Dimethyl spa rfcinc. IHmcth yl - s pa rtci n in m H yd r oxide. — 
On leaving equal weights of methyl iodide ami methyl 
sparteine in contact, at the normal temperature, for 
several days, and then heating on the water-bath lor 
/Several hours, a reddish translucent moss was obtained. 
\^^hn this was dissolved in timid water and treated 
with silver hydroxide, dimctli^usparteinium hydroxide 
Separated. This, when heated to 175'^ (L in vacuo, gave 
dimethylsparteine Pi6^^24^2‘{^'H3)2. 

Trimethylpparteinium Hydroxide ; hemispartvine.— 
Dimuthyl-spartcine was converted into iodoniethylate, 
then into trimothybaparteinium hydroxide. This gave 
oflf triinotliylamiiie even on distillation nt ordinary 
pressure ; on completing tho di.stillation, the residue 
was heated to 200'' — 210° C., when abundance <»f trimethyl- 
amino was given off. At tlie same time an oily body, 
b.pt, 135° — 153° C. under 13 mm. was olitained which 
responds to the formula Oijl] 23 N and is, therefore, homi- 
-«Ijarteine. 

Methylsparteine, dimetliylsparteine and hemisparteine 
are all unsat uratt*d tertiary bases, which enorgetically 
reduce ).)Crmauganate in acid solution. They are evidently 
not deffnitc bodies, but mixtures of isorm^ridcs, the products 
of successive dehydration. These results obtained with 
yiarteiuo are similar to those of K. VVillstactter and E. 
Fourneau (Her.. 1902, 85, 1910; this d., 1902, 871) 
obtained with lupinine OioHioUN, and point to an 
analogous constitution of the two bases, which, more- 
over, are found in tho same plant j since 11. Willstoetter 
and W. Marx have shown lupinidine and sparteine to be 
identical. — J. O. B. 

PriUmratin ? A CrystaUxsed Cyanogenctic Qluooaide from 
Cherry-Laurel Lkwea. H. mrissey. Oomptes rend., 
1905, 141, 069-96L 

’Thu author has extracted this glucoside from cherry- 


laurel leaves. It crystallises in fine, flexible, colourless 
noodles, has a slightly bitter tasto, and melts at 120° — 
122° C. It dissolves readily in water, alcohol, or ethyl 
acetate, but not in ether. It ia leevorotatory (ai)** 
— 52°*7). It is hydrolysed by emulsin, yielding dextrose, 
hydrocyanic acid, and benzaldehydc. It is thus 
((^j 4 H^ 7 NOe) isomeric with Fischer’s amygdonitrile 
gluooBide, and with Bourquelot opd Banjou’s sambunigrin. 

— J. T. D. 

Essential Oils ; Sicilian . J. C. Uinncy and C. T. 

Bennett. Piiarm. J., 1905, 76, 860—802. 

Peppermint Oil. — Throe samplos of oil from Mitcham 
black peppermint plants, cultivated in Sicily, distilled in 
.Inly, 1904, December, 1904, and .Tuly, 1905, had tho 
following characters : — July, 1904, oil : yp. gr. at 15° C., 
0*908; ait— — 14°; total menthol, 40 |)tir cent.; free 
menthol, 36*4 per cent. ; esters as mentliyl acetate, 4*8 
per cent. ; solubility, 1 : 4 in 70 ]x^r cent, alcohol. 
Jtccetnber, 1904, oil : Sp. gr. at 15° C., 0*920 ; un — — 23° ; 
total menthol, 70*5 per cent. ; free menthol, 47'8 per cent. ; 
o.stors as menihyl acetate, 29*4 per cent. ; solubility. I ; 2 
in 80 per oent. alcohol. July, 1905, oil • Sp. gr. at 15° C., 
0*906; — — 21°; total mcntliol, 41*6 per cent,; froo 

menthol, 36*9 per cent. ; esters as menthyl ai^etate, 
6*0 j>er eont. ; solubility, 1 : 3 of 70 per cent, alcohol. 
It is evident from these hgures tliat tho two specimens 
of oil distilled in duly in successive years diner very 
slightly in characters, while the oil distilled in December 
has an abnormally high ester value. The results indicate 
the influence of climate, soil, and culture on Uie eliaraetors 
of the oil formed in the plant and contii’m the observations 
of Charabot, that c'stors increase with tlie di^velopmeut of 
the green parks of the plant. This increase W'^ould appear 
also to bo associated with slow growth. 

Origanum oils. — Sicilian origanum oil, probably dis* 
tilled from Origanum ereiicum, liad the following 
characters: — 8p. gr. at 15° C., 0*920; (in=nil, or very 
slightly laovogyre ; phenols, 44 per cent., eliieffy carvacrol ; 
soliibilitv, 1 : 2 of HO per cent, alcohol, but not in 
70 per cent, alcohol. This was compared with the 
following origanum and thyme oils from other sources. 
Cyprian origanum ot7. - - Sp. gr. at 15° C., 0*963; 
rti)=iul ; earva<*rol 81*5 per cent, by volume ; solubility 
in 70 iH'r cent, alcohol, 1 ; 2. Trieste origanum oil, 
probably dislilled from Origanum hirium. — Sp. gr., 
0*940 to 0*98() ; an, slightly hevogyre ; carvacrol, 60 to 
85 jHjr cent. Smyrna origanum (a7.— Sp. gr. at 16° C., 
0*915 to 0*945; a-i}~ — 3° to — 12°; carvacrol, 25 to 60 
per cent. French thynis oil. — Sp. gr. at 15° 0., 0*905 to 
0*920 ; thymol, 20 to 35 per oent. or more ; solubility, 
1:2 in 80 per cent, alcohol. This oil is derived from 
Thymus vulgaris. Spanish thyme oil, of doubtful botanical 
origin, sp. gr. 0*930 to 0*950 ; carvacrol, 50 to 70 per 
cent. ; thymol, none ; solubility, 1 : 3 in 70 per oent. 
alcohol I’he antiseptic properties of the oils of origanum 
and thyme have been found by Cliamberlaiid and others 
to bo practically identical. 

Geranium oil . — Tiie plants, grown on dry soil yielded 
only 0*07 per cent, of dark green oil ; sp. gr. at 16°, *0*894 ; 
esters os geranyl tiglatc, 35*6 pefr cent. ; total geraiiiol, 
71*9 per cent. ; solubility in 80 per cent, alcohol, 1:2; 
insoluble in 70 per cent, alcohol. From tho low yield tho 
oil is ndt likely to acquire commercial importance, 
notwithstanding its fine quality. 

Pennyroyal oil, distilled from Mentha pulegium, had the 
following characters : — Sp. gr. at 15° C., 0*927 ; ud 
■+• 35°; pulegone, distilling between 212° and 220° C., 
75 per oent. ; solubility, in 70 jmt cent, alcohol, 1 ; 2. 

Lemon leaf oil. — Named ” petitgrain oitronnier.” The 
oil is quite distinct in odour and characters from ordinary 
petitgrain oil derived from orange leaves. It oontams 
R oonsiderabl© amount of oitral, Sp. gr. 0*873 at 16° C. ; 
ftp =r ■4-26° ; esters, 9*4 per cent. ; acetylisable oon- 
fltituentB,” 38*9 per cent. ; aldehyde, chiefly oitrai, 29 per 
cent. Thirty per oent. of the oil, probably limoneue, 
distfls between 176° and 180° 0. It is ailggeated that 
possibly this oil might prove to be a remunerative source 
of eltr^. 

Nepeta oU , — The oharacten of the oil so named — sp. gr« 
0*927 at 15° C. ; an *f 12° ; alcohols (as menth^h 
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Si'S per aent. ; estere (aa nionthyl acetate), 3'3 per cent. 
— are quite distlact from those of the oil of the American 
catmint, Ntpei^a cataria; or from those of the wound 
ivy oil, from Nepeia gUchmna. The Sit:ilian on may 
IKMsibly be derived from M&rdha requiem. — .T. 0. B. 


'Cinnamic Acid from Siprax. E. Erlen mayor, jun. 

^ Ber., 1905, 88 , 3891—3892. 

Tub cinnamic acid prepared from storax gives a quanti> 
tative yield of brucine salt melting at ISb"" C. with not 
a. trace of lower melting salts, anti shows, in 5 eont. 
aolution, the ordinary dextro-rotation. On crystal- 
lisation from ether, synthetic cinnamic acid gives 
measurable crystals only with difhculty, whilst 
the atjid from storax is obtainetl in largo crystals 
having the same appearance as the acid prepared from 
the salt melting at 135® 0. These oliservations are in 
accord wdth those of Simon (Aimalen., 1839, 81, 205), 
who found that the cinnamic acid obtained from storax 
bv means of sodium hydroxide, crystallises in n form quite 
difTortmt from tliat of the acid prepared by hydrolysing 
tho atyracin of storax. — T. H. P. 


[Saccharin] Benzoyl 8 id phonic Jmidc; Contribution to 
the. Chemietry of — F. D. Chattaway. Chem. 8oc. 
Proe., 1905, ‘21. 284. 

Whbn chlorine is iiassed into a Bolidion of ftaccharin in 
aqueous potassiuni or sodium hydroxide, a sparingly 
Boluble Biibstitut-ed nitrogen chlorirle may be precipitated, 
■or the solution may remain eh'ar according ns an equivalent 
'quantity of caustic alkali or an excess, lias been employed. 
In the latter casi% on the addition of a inineral acid, a 
compound is preei]ntated which may be a snlphondi- 
ohloroainino- or a sulphonmoiioehloroamiiio-acid, accord- 
ing as the cldorme has or has not ht'cn used in excess. 
When chlorine is passed into a solution of tho sodium 
salt of saccharin, o-beir/oyl-A'-chlorosuijiliomo irnide or 
chloroiminosaccharin is precipitated in accordance with 
the following equation 

+ Cl2-C„ft4-4f;^;:.NCI,Na = 

This readily dissolves in an excess of caustic alkali, forming 
iWtoalt of o-Hulphonchloroaminobenzoic acid, thus : — 

>NC1 + 2KOH 

(X)i,K.C:(,H4.SC)s(OK);N(.!1 + K„0 ; 


■tho latter, when treated with an excess vf chlorine, is 
■converted into the corresponding salt of o-sul})hondichloro- 
amtnobenzoio acid, thus : — 

C02K.CeH4.80a(0K):Na + 1 \ - 
a02K.CflH4.KO,.NCl2 + KOI. 

Both of tho acids can be liberated from their salts os 
sparingly soluble crystalline bodies on addition of dilute 
mineral acids, 

Alymn^ lienzoyl-ietramet}iyldiamino-elhyldimethyl-carhin.cl 
Hydrochloride. .{A New Anw^Uhetic.] O, Neuataticr. 
Miinoh. Mod. Wochonsehr. 52, 2015. Pharm. J., 
1905, BC9. 

Alton has been introduced as a Bubstitute fi>r cocaine, 
for producing local amesthosia. It occurs in crystals, 
m* pt. 109® 0., readily soluble in water. Its aqueous 
solutions may bo sterilised by boiling for five or ten 
minutes, and without undergoing dceomposition ; they are 
■neutral, and afro not precipitated by moderate amounts 
of sodium bioarbonate. — J. 0. ^ ^ 

JSeammony Modt ; Bretenec of Pentoecc and Methyh 
^ jMitfOiet in ^ M, Bequiei;. XXIV!., page 44. 
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BnolisA Patents. 

Salicylic Acid Olyeerine Formal FiUr 2 Mannfaetara 

ot . A. Ziimmermann, London. From Ohem. 

Fabr. auf Aotieu, vorm. E, Schering, Berlin. Bpg. 
Pat 6948, April 1, 1905. 

8kb TJ.R. Pat. 801,484 of 1905 ; tUs J., 1905, 1188. —T.F B. 

Radium , Surfaces. H. Lieber, New York. Eng. Pet. 
11,926, June 7, 1905. Under Int. Conv., July 80, 
1904. 

See Fr. Pat. 365,008 of 1905 ; this J., 1906, 1189.— T. F. B. 
TTnited 8tates Patents. 

A-4-Cyclogeranic Acid and Process of Making came, 
(J. Alerling, Frankfort, Assignor to Farbwerke vorm. 
Meistor, Lucius nnd Briiriing. Hochst on the Maine, 
(Icrmany. O.S. Pat. 806,924, Nov. 28, 1905. 
MoNorTiu>HODEHyniio-n.2.4-ovcLOGBRANio ^oid. pro- 
duced hy treating isophorone-enrboxylic acids with phos« 
pliorus jientachloride, and saponifying the product, ia 
converted into A-4-oyelogernmo acid by reduction. The 
lattiT <‘ompoiind crystallises from ethyl acetate in colouT- 
lesM prisms of m. pt. 103® C., b. pi. 12,3® C. (6 ram.) It U 
easily soluble in alcohol, ether, benzene and acetone, 

— T. F. B. 

Formic x\cid : Process of Making Ccmc^.nlrated . M. 

Hamel, Uriinau, Uormany. U.y. Pat. 806,000, Dec. 5, 
1906. 

Sbk Fr. Pat. 341.704 of 1904 ; this J., 1904, 411.— T.P.B. 

Anhydrides: Process of Making Organic Acid . 
R. vSmnmer, Vienna. U.S. Pat. 800,932, Bee. 12, 1905. 

8bk Fr. Pat. 354,742 of 1005 ; this J., 1906, 1125.— T.F.B. 


XXL— PHOTOGRAPHIC MATERIAL AND 
PROCESSES. 

Knolisu Patent. 

% 

Snisjtising Layers of Gdatin, Gum or the like for the 
Pigment and like Photographic Processes. C. D. AbeL 
J.ondon. From Act.-th's. f. Anilinfabr., Berlin. Eng* 
Pat. 9324, May 3, 1905. 

Sbic Fr. Pat. 354.220 of 1905 ; this J.. 1905, 1084.— T.F,B. 


XXII.— EXPLOSIVES, MATCHES. Etc. 

Explihsions ; The Pressure of . FxperimcfUe 

Solid and Gaseous Bxfdosives. J. E. Petavel. Roy, 
Soc. Proc., 1906, 76A, 49i>-494. 

Tue author gives an abstract of his investigations on the 
rise of pressure which takes place during the explosion ^ 
gases Such as a mixture of coal gas and air, and also of 
cordite. Tlio measurements were made by means of a 
S|ieoially constructed manometer which recorded photo- 
graphically on a revolving cylinder. The maximum 
pressures obtained witli cordite are in close agreement 
with those given by Noble ; and it appears that the rate 
at which the flame travels toward the centre of each 
particle of explosive is pro/xirticmal to tho pressure uudor 
which combustion takes })lace. The time required for 
conipleto combustion decreases with the diameter of tb« 
cordite, hut the shape of the curve representing the rise 
of pressure remains unaltered. It follows, therefore, 
that oven if the cordite were in the finest state of diVisi^ 
and tho combustion became nearly instantaneous, the 
effect would be iquit© dii^uct from that of a detonation 
When the Surface of the explosion chamber is large com- 
pared with its volume, j^tho diameter of the cordite hsa m 
marked infiuenoe on tho mifximum pressure obtained, a 
large diameter causing a oonuderable decrease.^ With 
lo^ vessels wave action ia frequently set up, 

The rate of cooling of the gas is shown to 
essentially on the thermal oonductl|ity of the vessel, ' 
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on that of the gM { end with the massiyo vesiels need, 
It w*a found to Tnry approximately in proportion to the 
square of the surface — B. J» 8. 


Density 

of 

Charge. 

Cordite. • 

M.D. j 

1 Nitrocellulose. 

1 

T«inp. 

from 

Pressure. 

Temp, 
from Sp. 
Heat. 

, Temp. 

from 

Pressure. 

Temp, 
from 8p. 
Heat. 

Temp. 

from 

Pressure. 

Temp 
from Sp. 
Heat. 

0*50 

6276 

6268 

i' 


1 


0<4& 

5OU0 

6000 

4718 

4624 

4806 

:u»64 

0*40 

4002 

4070 

4404 

4411 

4007 

8800 

0*86 

4710 

4860 

4200 

4215 

4680 

3706 

0*80 

4480 

4800 

8020 

4070 

8820 

; 8670 

0-26 

4166 

4770 

8585 

8046 

3060 

8680 

0*20 

8888 

4760 

8240 

8870 

2886 

8426 

0*16 

8400 

4760 1 

2800 

8840 

2680 

8846 

0-10 

8140 

4700 

2530 

8880 

2520 

3206 

0*06 

2776 

4800 

2160 

8860 

2400 

3266 


Ewfioaivt* ; RestarcheB on — . Ill, Supjjlementart/ 
Note. Sir A. Noble. Roy. Soc. Proc. 1906, 76/1, 
612--614 (See also this J. 1906, 940.) 

SufOB the author's paper was published, Holborn and 
Austin (Preuss. Akad. Wiss. Berlin, Sitz. Ber.J 1906, 5, 
176) have shown that the specific heat of carbon dioxide 
*inoreaseB with rise of temperature, the increments jpadually 
flatting smaller. It is assumed from oxtcrpolation that 
the specific heat at constant volume becomes constant 
at 1300° C., w*., 0*2111. The temperatures of explosion 
of cordite, M.D., and nitrocellulose powders have therefore 
been recalculated on this basis, ana also from the pressure 

assuming the following law to hold: — f — - 

0 *00307 pQ 

The values are given in the following table : — 


It will be observed that, although for high densities the 
temperatures obtained by both methods agree fairly well, 
the values for low densities show marked discrepancies 
This is probably due to the low rate of burning with 
rapid eooling, but the author also suggests that the carbon 
dioxide and aqueous vapour dissociate at low juessures, 
but oannot at higher pressures. 

Substances such as carbon, platinum, tantalum, &c., 
when placed in the charge, were all fused. — B. J. 8. 

Engush Patents. 

Priming Qomwsitiona, Charges for Shdlfi and Torpedoes 

and the like ; Manufacture, of . C. Claessen, 

. Berlin. Eng. Pat. 13,340, Juno *2H, 1906. 

SlxPr. Pat. 366,696 of 1906; following these.— T. F. B. 

Explosives and Process of Manufacturing the Same. 
J. 0. Smith, Lovingtou, 111., U.S.A. Eng. Pat. 19,112, 
Sept. 21. 1906. 

Sax U.S. Pat. 796,940 of 1906; this J., 1906, 941.— T.F.B. 
United States Patents. 

Puses ; Composition for and Process of Making 

same. W. T. Ungo, Stockholm. U.S. Pat. 806,025, 
Nov. 28. 1906, 

Six Ft, Pat 330,206 of 1903 ; this J., 11K)4, 386.— T.F.B. 

Powder ; Process of Making Smokeless . 0. W. 

Gentiou and R. 8. Waddell, Peoria, 111. U.S. Pat 
806,131, Dec. 6, 1906, 

Nitxooxllvlosx, whilst being agitated, is treated first with 
jets of compressed air to break it up into porous grains, 
and then with a solvent in addition to the compressed air, 
to uniformly gelatinise the grains. After this treatment, 
heated air under pressure and at a comparativc^ly low 
temperature is forced into the mas|^ to expel the excess 
of aolvent and to dry the grain*. — A. B. 

Powder; Smtdedess R, D. Peck, Danville, Wis. 

U.S. Pat. 806,664, Dec. 6, 1906. 

TkIii powder i» compQisd of granulated sugar (14 parte 


by weight), potaeeium nitrate (4 parte), powdered potae- 
eium chlorate (4 parte), magxu^um oxide (1 part) and 
water (6 parte),’*— A. S. 


. Frinoh pATXirrs. 

Priming Compositions and Charges for Shells and Tor-' 

pedoes ; Process of Preparing . C. Claeeeen. 

Fr. Pat. 366,696, June 28, 1906. 

The detonating and explosive power of priming com- 
positions for detonators and charges for shells and tor-' 
pedoes is considerably increased by using tetranitro- 
methylaniline or totranitroethylaniline instead of picric 
acid or trinitrotoluene. — T. F. B. 

Dynamite ; Process for the Preparation of a Fire Damp 

. C. E. Biohel, Germany. Fr. Pat. 366,846, 

July 10, 1906. 

It is claimed that a dynamite which has a low velocity of 
detonation, is easy to use, and gives off inoffensive pro- 
ducts of combustion, may be prepared aw follows : — 
An intimate mixture (about 80 parts) is made of ammo- 
nium nitrate, potassium |^)ercblorato, and sodium chloride,, 
the proportions of each being subject to variation at will. 
To this there are added 6 — 10 parts of trinitrotoluene 
dissolved in 4 — 10 parts of nitroglycerin or dinitroglycerin, 
and finally a small quantity of starch, jiowdored wood, or 
flour in order to facilitate the absorption of the nitro- 
glycerin, The n sulting explosive is stated to be easy of 
manipulation, and insensitive to shock, and is very suitable 
for use in presence of fire-damp. — B. J. 8. 

Explosives ; Process for Modifying the Velocity of Detona- 
tion of , so as to diminish their Bursting K^ect. 

C. E. Bichel, (Germany. Fr. Pat. 366,864, Aug. 2, 1906. 

It is possible to vary the velocity of detonation of explo- 
sives by altering their state of aggregation ; thus, trinitro- 
toluene when compressed so as to have a sp. gr. of 1*66, 
gives a velocity of 7185 metres jier sec., but in the form of 
grains of 2*6 pun diameter gives only 4470 mni. per see. 
In actual practice the explosive may be utilised in the form 
of grains with air interwtices or surrounded by powderedi 
charcoal, graphite, aluminium powder, shellac, &c. 

— B. J. 8. 

Explosive Pmvde.r for Coherers. F. Schneider. Fr. Pat. 
367,360, Aug. 30, 1906. Under Int. Couv., Oct. 27, 
1904. 

See Eng. Pat, 17,741 of 1006 ; this J., 1906, 1266,— T.F.B. 


XXnL— ANALYTICAL CHEMISTRY, 

JNOBQANIC—QUANTITATI VE. 

Sulphuric Acid ; Determination of , hy Barium 

Chloride, in presence of other Substanc.e.s. G. Lunge 
and R. Stierlin. Z. angew. Chem., 1906, 18, 1921^-1930. 
The authors have examined the influence of various 
substances said to affect the accuracy of the determina- 
tion of sulphates by precipitation with barium olfloiido. 
Their conclusions are as follows : — 

1. Copper. When present in pyrites, even in oonsider* 
able amount, coppr introduces no error into the d<)tenmna- 
tion of sulphiu* when this is carried out exactly accordbigtO'- 
Lunge’s direotions. 2. Zinc in small proportion, as^ for 
example, in zinciferous i^yrites, does not affect the sulphur 
determination ; but in larpr proportion, fOr example 
in blendes, the results are always too low, from the solu- 
bility of barium sulphate in the ammonium salta^neoessary 
to liold the zinc in solution. The modifioation of the 
method suggested by Hintz and Weber (see below) gives ^ 
accurate results in presence of zinc, through the com- 
pensating error of oo-precipitated barium ' ehlorido. 3. 
The authors confom a statement of Hintz and Weber, 
in a paper ' shortly to be pdbliBbed, that, in presence of 
salts ol potaasiuni, sodium, or ammonium, the barium 
sulphate prooipitate always contains sulphate of the alkali • 
metal. In the case of ammonium iulpnate, this is vola-- 
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tilised on ignition ; in the other oases the alkali sulphate 
is weighed as barium animate. In any case, therefore, 
the preoipitate is too l^nt, and the su^hor result in 
consequenoe too low. HTntz and Weber nnd that if the 
barium chloride solution be added at once, instead of 
gradually, the error introducecj by the co-preoipitation 
of barium chloride with the sulphate almost exactly 
compensatos the loss duo to the cause just mentioned, 
so that the sulphur calculated from the weight of the crude 
barium sulphate precipitate agrees yery accurately with 
that actually present. The authors, therefore, propose 
to modify Lunge’s directions for precipitation, in the 
determination of sulphur in pyrites, as follows : — ^20 c.o. 
of 10 por cent, barium chloride solution are diluted with 
100 c.c. of water, heated to boiling, and poured rapidly 
into the solution to be precipitated. — J. T. D. 

Nitric and Nitrous AcAda | Determination of . J. 

Meisenheimor and F. Heim. Bor., 1905, 38, 3834 — 
3837. 

Tub determinations are based respectively on the 
reactions : — 

HNOo 4- HI - NO + 1 + HoO 

HNO3 + SFeClg + 3UC1 =* NO + SFeCla + 2H2O. 

For nitrites, the slightly alkaline solution containing 
0*1 — 0*2 grm. of nitrite, is introduced into a 50 c.c. flask, 
the stopper of which carries a tube for the introduction 
of a current of carbon dioxide, a delivery tube with 
drawn-out end, and a funnel. The drawn-out end of the 
delivery tube is placed in a 12 per cent, solution of sodium 
hydroxide, and carbon dioxide is passed through the 
apparat ua till all air is expelled, say, for ten minutes. The 
stream is slackened, a meastiring tube filled with sodium 
hydroxide solution is placed over the end of the delivery 
tube, and by moans ot the funnel (the tube of which has 
boon previously filled with water) there are added, first, 
10 — 15 o.e. of 5 per cent, solution of potassium iodide, 
and then, gradually, an equal volume of dilute hydro- 
chloric acid! When the evolution of gas slackens, the 
tlosk is iicated by a small flame to incipient boiling, and 
the residual nitric oxide driven over by the stream of 
carbon dioxide, increased for that purpose. When the 
volume of gas in the eudiometer ceases to increase, the 
tube is removed, well shaken, immersed in a levelling 
vessel, and the volume of gas read. 

If nitrates are to be determined in the residue, another 
measuring tube is placed in position, and 10 — 20 c.c. of 
concentrated ferrous chloride solution, rendered strongly 
acid by hydrochloric acid, are introduced through the 
funnel. The operation is concluded exactly as in Spiegel’s 
modification of the Sohulze-Tiemanu method (this J., 
1890, 896). 

This method is rapid, allows of determining both 
nitrous aud nitric acids in the same liquid, and gives in 
each case a direct determination.— J. T. D. 

Nitrous Acid ; Determination of . F. Raschig. 

Ber., 1905, 88, 3911—3914. 

Tub author considers the sulphanilic acid method and the 
permanganate method of determining nitrous acid to be 
the best and most convenient where they can bo applied ; 
but in some cases, where for example nitrous acid and 
hydroxylamino temporarily exist together, those methods 
are not applicable, and in iiuch cases he has used the re- 
action applied by Moisenhoimer and Heim (see preceding 
abstract). He prefers, however, to titrate the iodine 
rather than to measure the nitric oxide. The solution 
(which must not be acid), about 100 c.o. contained in a 
200 c.c. conical flask, is placed under the thiosulphate 
burette, 6—10 c.c. of 10 per cent, potatmium iodide 
solution are added, and a stream of carbon dioxide is led 
through by a tube reaching to the bottom of the flask. ^ After 
two to throe minutes, about 1 c.c. of N/10 sulphuric acid 
is poured down the side of the tulK), and after two minutes 
more, the titratjon is carried out, the thiosulphate solution 
being also allowed to glide down the side of the tube. 
The flask must not be taken up and shaken ; the gas- 
bubbles ensure the mixture of the liquids, and the ^aoo 
of the liquid is thus never exposed to air, whioh of course 


would, on mixing with the escaping nitric oxide, lead to 
errors in titration. Titration must not be begun too early, 
or too much thiosulphate will be needed ; the author 
thinks that, on acidifying, nitroayl iodide NOI, is first 
formed, and that this requires time to decompose. 

In using the permanganate method, the author pours 
the solution to be tested into N/10 permanganate solution, 
taking care that at least 20 per cent, excess of the latter 
bo present, then acidifies (if necessary), and after two 
minutes, the reaction on the nitrous acid is oomidete. 
He then adds 5 c.o. of 10 per cent, solution of potassium 
iodide, wliich instantaneously dissolves any precipitate 
of manganese peroxide that may have formed, and 
titrates with thiosulphate. — J. T. D. 

Bismuth ; Determination of , and its Separation 

from Copper, Cadmium, Mercury, and Silver, A. 
Staohler and W. Soharfenberg. Bor., 1906, 88, 3862 — 
3869. 

Bismuth oan be accurately determined by preoipitation os 
phosphate, even in presence of hydrochloric acitf provided 
a sufficiency of sodium phosphate be added to substitute 
phosphoric for the hydrochloric Acid. The bismuth 
solution, containing 0*1 — 0*2 grm. of bismuth, is dilated 
to 300 — 400 0 . 0 . . and heated to boiling, any preoipitate 
of basic salt being redissolved by cautious addition of 
nitric acid. Boiling 10 per cent, solution of trisodium 
phosphate ^tho diBodiimi salt mav be used, but in acid 
solutions BO much of it may be ^needed as to make an 
inconveniently large bulk of liquid) is now gradually 
added, stirring oonstauily. An excess of sodium phos- 
phate does no harm, bo long as it is not sufficient to produoe 
alkaline reaction in the liquid. The boiling and stirring 
are continued for a few rainutos, and the precipitate 
allowed to settle so far that the oomploteneBS or precipita- 
tion can bo tested by adding more of the precipitant. 
When complete, the hot liquid is filtered through a Gooch 
crucible (the filtrate being again tested with the precipitant) 
and washed with 1 per dent, nitric acid containing a little 
ammonium nitrate (the washing must not be too long 
continued, or the precipitate ha« a tendency to become 
colloidal), dried at 120° C., ignited over a good fiame for 
five or ton minutes, and weighed as BiP 04 . 

Separation from Copper. — The bismuth is precipitated 
from the mixed solution exactly as above, and the copper 
in the filtrate thrown down as sulphide and weighed at 
cuprous sulphide. In presence of chlorides, elootrolygit 
was found not to yield good results. 

Separalion from Cadmium. — The bismuth it precipi- 
tated as above ; then, if clUorides be absent, the solution 
is rendered ammoniaoal, a little potassium cyonidb td^d, 
and the cadmium determined oleotrolytioally. If oldoridet 
be present, the cadmium is precipitated as sulphide, Uit 
sulphide washed, dissolved in weak nitric acid, potaasium 
hydroxide in excess and potassium oyanide added, and 
the solution electrolysed. 

Separation from Mercury . — After precipitating the 
bismuth, hydrochloric acid is added, followed by exoett 
of ammonia. If there be any precipitate, more hvdro- 
chloric acid and ammonia are added, and so on, till the 
amount of ammonium salt present suffices to keep the 
mercury dissolved in presence of excess of ammonia. 
The «u)lution is then heaU‘d to boiling and saturated with 
hydrogen sulphide. In five or ten minutes the precipi- 
tation is complete, and the sulphide, quite free from 
excess .of sulphur, is filtered through a Gooch oruciUo* 
washed with hot water, alcohol, and ether, dried at 106® 0,, 
and weighed. 

Separation from Silver . — The bismuth is precipitated 
OB above, and the silver in the filtrate determined either oi 
chloride or by titration with ammonium thiocyanate. 

— .l.T. D. 

Bismuth ; Determination of , and its Separation from 

the other Heavy Metais by Precipitation as Phosphate. 
H. Salkowski. Ber., 1906, 38 , 3943 — 3944 
# 

Tk& author many years e^o suggested this os on OGOUrota 
method of determining bismuth, and has lately, with his 
pupils, taken up the matter again. They find that 
satisfeotory separations from all tbs heavy metals oen Ia, 
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ejected in thi» way, but that hydrochloric acid and 
ohloridea interfere. Details of the methocls are not given. 

T. D. 

Silicon : Delennination of in Presence of Silica. 

M. Rhilipa. Z. angew. Ohem., 1U05, 18, 1JKI9 — 1972. 

The older metboda of determining silieoti in presence of 
ailioa, all involving igniti(»n of a mixture of the two BnV»- 
fttanoefl in the air, and treatment of the residue with 
hydrofluorio acid, are inaccurate, for the autlior bos showti 
that silicon, even at low red heat, absorbs oxygen from 
the air fairly rapidly, and that it is sensiblv attacked and 
volatilised by hydrotluoric acid. His method consists in 
dissolving the silicon in potassinm hydroxide sohition, 
and measuring the liydrogen evolved (Si-f4KOH — 
KASi() 4 -h 2 H 2 ), then deUu'mining the total silica, and 
calculating hy difference the silica existing os such. The 
mixture, powdered extremely tine, is introduced into a 
small flask containing 30 per cent, poiassiiim hydroxide 
solution, and standing in a water-hath at the temjierature 
of the air. The flask is then connected with the upper 
three-way stopcock of a 2(K) c.c. Himte burette, the cock 
being loft open to tile air for a few minutes till the tem- 
perature throughout is uniform. Coimeetion to the 
burette is then made, the water-hath removed, and the 
flask heated gently over a llame till all silicon is 
dissolved. Then the hath is replaced, the whole 
allowed to regain the temperature of the air, tlie 
levels adjusted, and thtf volume of tlie gas /ead. The 
solution in the Hash may be evaporated ilovm witli liydro- 
chloric acid to determine the total silica ; hut as the alkali 
may dissolvi' silica from the gloss, it is 8at<*r to fuse another 
portion of the substance with alkali curhonato and nitrate, 
and deterniitm the total silica in that. — J. T. i). 

Oxygen ;i Deiermi nation of — in Copper. L. Archbutt. | 
Analyst, 1005, 80, 3H5 --394 (this J., J9(Hi, 1J48). 

It was stated by Jhekson (tliis J., 1905, 038) that in order 
to expel the whole of the oxygen hy heating eojiper 
to redness in hydrogen" it was essential to have the im^tal 
in a very tino state of clivision. The author, howevi*r, 
finds that the tliiekness of the copper lias little, if any, 
influence upon the accuracy of the method, but that it 
chiefly affects the time required for a determination. 
Thus closely concordant results (0-17 Uj 0*18 per cent.) 
were obtained in the determination of oxygen in (^opjier 
whether in the form of strips to ^ in. in thickness, in 
fine turnings and sawings, or in rough I in. culies, the time 
required for the strip being two hours, and for the cubes 
five houif. Similarly a solid eopiicr cylinder yielded the 
whole of its oxygen when heated to redness for nine hours 
In a current of hydrogen in a combustion tube of Jena 
class. In the cose of copis^r containing an unusually 
nigh percentage of oxygen (over 0-2 i>er cent.), the turnings 
yielded 0*224 to 0*220 per cent., whilst a cylinder | in. 
m diameter gave 0*21 per cent, after being heated for 
eight hours, or only ^ of the difference found hy Hickson 
when working with wire 0*03.5 in. in diameter. The 
cylinder, when broken in the vi('-e, had the same appear- 
ance from the core to the outside edge of its fracture. 
Cktpper deoxidised in liydrogeii is very brittle, and fre- 
quently shows fissures on its outer surface. It also shows 
a considerable amount of expansion — as much as 
in the case of a cylinder of ^ in. diaimder. Examined 
under the microscope the surface fissures are seen to 
extend some way into the interior, jiassing between the 
crystalline grains, which, it is staU*d, increase in size 
during the annealing in hydrogen, whereas the junotioiis 
between them are loosened. Hence it is not surprising 
that the copper becomes brittle, nor that the whole of the 
oxygen is gradually expelled from the interior of a thick 
piece of the metal, — C. A. M. 

Chlorine ; Analuais of Electrolytic . Y. P. Trt^adwell 

and W. A. K. Christie. Z. angew. Chem., 1905, 18, 
1930—1934. 

Taa analysis of electrolytic chlorine consists practically 
in determining actual chlorine and carbon dioxide. The 
method formerly proposed by Treadwell (absorption of a 
meaaured volume of the dried gas by 6 per cent, solution 



of sodium hydroxide, d«iU*rnunation of hypochlorite by 
N/IO arsenious oxide, calculation of tlu^ corresponding 
volume of chlorine, and subtraction from Iho total to get 
the carbon dioxide) gives results always 0*7— 0*77 
cent, too low, from formation of chlorate ; and the method 
of Adolph (absorption as abovii, d(?Htru(itioii of hypo- 
! chlorite by hydrogen peroxide, and tit ration or measure- 
ment of the carbon dioxide) is dilficult to work, as the 
liydroxide must bo ahsoluUdy free from earbonate, whilst 
that of Offerhaus (ahsorption as above in one burette, 
reaction of gas in aiiothm* burette on potassium iodide 
and titration of liberated iodine) requires two burettes, 
and is costly where many deterini nations must he made, 
from tlio amount of potassium iodide used. The method 
now proposed consists in al:>fjorbing the chlorine in solution 
of alkali arsenitc free from carbonate, and then the (‘arboii 
dioxide hy alkali hydroxide. The arsenitc* solution is 
made by dissolving 4*95 grms. of arsenious oxide in dilute 
potassium hy«lroxido solution, adding phenol phtlialein 
and exactly neutralising with sulphuric acid, and diluting 
to a litre. The chlorine is allowed to stream through the 
burette F from below, till all air is displaced, cock K is 
elostHl, then cock H, and the barometer and lemjxirature of 
the surrounding wab-r are read, i) is now filled with dis- 
tilled water, which is allowed to run out at C, so as to 
displace all air or chlorine from the rubber tulie or B j 
then 100 c.c. of the arsenite solution are delivered into 
D and allowed t/O enter tlm burette, the complete absorp- 
tion of the chlorine being aided by shaking. Next, 
10 c.c. of strong potassium hydroxide (1:2) solution are 
placed in A, and cautiously drawn down into the burette 
and well shaken. The levels are adjusted, and the volume 
of the uiiabsorbed gas, the barometer, and the tempera- 
ture, are road. The liquid from burette and levelUng-tulHi 
is now run into a conical flask, and the apparatus 
thoroughly rtrtsod into the flask; to the liquid in the 
flask are snotH^ssivcly added .phenol phtlialein, hydro- 
chloric acid to neutraUty, and 60 c.c. of solution of sodium 
bicarbonate (40 grins, per litre), and the unoxidisod 
arsenite is titrated with N/10 iodine solution and starch. 
From the weight of chlorine thus determined, its volume 
is calculated (1 c.c. of N/lO solution ^0*003545 grm. 
of chlorine -MO 1 6 c.c. at N.T.P.), and the difference 
lietween this and the total volume of gas absorbed, gives 
tlie carbon dioxide. Experiments with pure chlorine 
and with known mixtures have shown that the method is 
accurate, and that no chlorate is formed. 

The authors have also devised a modification of Offer- 
haus’ method, using only one burette — the same apparatus 
08 already described. The chlorine is absorbed by 
6 per cmt. solution of potassium iodide, then the carbon 
dioxide by 10 c.c. of potassium hydroxide as above, and 
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tke total volume of absorbed gas determined. The 
excess of hydroxide converts the liberated iodine into 
iodide and iodate ; and when the liquid from the apparatus 
18 now run into a boaJjer containing 10 c.c, of strong 
hydrochloric a<dd, tlie iodine is again liberated and is 
titrated with thiosulphate. The results are accurate, but 
the method presents no advantage over the arsonito 
method. — J. 1\ D. 


Furfural is determined oolorimetrioally by a^ni» 
aootatc ; the furfural is no guide to the origin of the 
spirit.-— J. F. B. 


XXIV.— SCIENTIFIC &, TECHNICAL NOTES. 

0 

Lithium ; lodomercuratcs of . A. Dulioin. CJomptes 

‘ rend.. 1905, 141, 1016—1018. 


ORGANIC^QUA NTITA TJ VE, 

Picric Acid Additive. Cojnjtounds ; Determination of . 

F. S. Sinnati. Chem. Soo. Proc., 1905, 18, 297. 

Kj^bcht and liibbort-’s method (this J., 1903, 762) for the 
determination of 'picric acid by moans of titanous chloride 
has boon found to he applicable to other jiiorales, and also 
to picric acid additive compounds. 

Twcntj'-livo c.c. of a solution of 0-200 grin, of naphtha- 
lono picrato m 250 o.c. of ah-oliol wore titrated with 
titanous cliloride, and gav«> 99-49 pcsr cent, of naphthalene 
picraU;. Pyridine and strychmiio picrates yielded 100-19 
and 99*69 per cent, ro'^taxiUvely. 

In many cases it is convenient to dissolve the picrato 
in hydrochloric aod. The method has lieen apyuied to 
the estimation of naphthalene in coal gas ; the naphthalene 
picrato is separated by the usual process (Ooltnan and 
Smith, this J., 19(X), 12H), washed, dissolved in a small 
volume of alcohol, and titrated with titanous chloride. 
If a standard solution of picno acid bo used in the wash- 
-bottlos, the filtrate and washings may also he titrated. 
The results compare Avith those obtained by Oolman and 
Smith’s method. 

Prandies and other Spirits ; Uniform Methods for Analysis 

of . K. Bar bet. Ann. Jlrass ct Dist., 1905 [19J ; 

through Z. SpirituBind, 1905, 28, 406—469. 

The following methods have boon selected by the author 
in conjunction with other cliemists as tho basis of a general 
agreomeiit in tho analysis of spirits. 

Acidity. — The deUn-mination of the total free acidity 
is irajxntaiit as a preliminary to the determination of the 
esters. 100 c.c. of tho sjiirit should be diluted to a strengtli 
of 60 emit, of alcoliol and titrated with standard 
calcium sucraie solution (100 c.c. — I grm. of acetic acid) 
using litmus as an indicator. The neutral tint should be 
established hy comparison with a mixture of the same 
quantities of litmus and neutral distilled water. 

Esters, — The saponiliijation should lie effected by moans 
of calcium suciate solution, which does not resinify the 
aldehydes ; the following points are of importance : — 
■Tlxe iWk sliould Iw of hard gloss, and connected to the 
reflux condenser by ground joints, without cork or rubber ; 
three limes tho theoretical quantity of alkali should be 
used ; tho sample should not contain more than 60 per 
cent, of alcohol and should bo boiled slowly for two hours. 
Volatile bases should be absorbed in a Will’s apparatus 
at the uprair end of the condenser, (’olonred spirits 
must l>e dilutod to a strength of 20 jier cent, of alcohol, 
and distilled Inffore sajamillcation. 

Aldehydes. — Tliroe colorimetric methods are available ; 
Rosaniline-bisulphite, 7n-phonylonediammo, and quinol- 
(liydroquinone-) sulphuric acid. Preference is given to tho 
last : — 2 c.c. of the sample are mixed with 1 c.c. of the 
purest sulphuric acid, and 0*02 grm. of powdcrtnl qiiiaol 
IS added. A scale of standards is propaix^d fiom pure 
aldohydo^ammonia and maUdied by dyed fmlatin. 

Higher idcohoLs. — Koeques’ method ; — ^Tho spirit is 
diluted so as to contain 60 per cent, of alcohol ; tho 
aldehydes are destroyed in 100 c.c. of the product by 
boiling with w-phenyWediamme hydrochloride ; exactly 
76 c.c. are then distilled off. 10 c.c. of the distillate are 
mixed with 10 c.c. of sulphuric acid monohydrat© (H 2 SO 4 ) 
and the mixture is heaM in a oalciutn chloride bath at 
•exactly 120° C. for one hour. Tho coloration so obtained 
is compared with that developed by iaobatyl alcohol 
under similar conditions. If the results are ,to be ex- 
pressed in teems of amyl aloohol they must be multiipUed 
«y 1*6* 


On cooling a hot saturated solution of mercnric iodide 
and litliium iodide, of sp. gr. 3*28, needle-shaped crystals 
were obiaiiital of the comiiosition 2 LiI.HgI 2 . 6 H 2 O. The 
crystals were very dense (sp. gr. 3*26), readily decomposed 
by water, soluble in many alcohols and esters, in formic 
and acetic acids, aldehyde, acetone. &o., but not in benzene 
or methyl iodidt. The mother liiiuor at a still lower 
temperature deposits large prisms of 2 LiI Hgl 2 . 8 H 20 , very 
soft and readily melted, especially in pn-^senoe of traces of 
water, and having, generally, similar solubilities to the 
other 3*. i). 

Bromine Fluoride. P. I>oboau. Comptes rend., 1905, 
141, 1018-1020, ^ 

Bhomink and ffuorino combine at .<,tho ordinary tem- 
|jeraturo with evolution of boat, forming a compound of the 
formula BrFg. This is a colourless liquid, freezing to a 
solid, which^olts again at alx)ut 4° It reacts on mUIooh 
in the cold, ]>roducmg vivid incaudesoenoe, and its re- 
actions on most other oloments and many compound 
substance.s resemble those of fluorine in their vigour. 

-J. T. H. 

Starchy Glycogen and Celhdvse. Z. H. Skraup and others. 

Monatsh. f. (!!hem,, 1905, 26, 1415 — 1472. 

1'hb authors have studied the action of acetic anhydride 
saturated with gaseous hydrogen chloride on three repre- 
sentative polysacobandi^s -. starch, glycogen and cellulose. 
They have endeavoimuj, by determinations of the mini- 
mum stochiometrical ratios in which ohlortno enters 
into tho chloracetylatcd derivatives so obtained, to 
assign minimum values for the molecular weights of these 
colloid carbohydrates, on tlie assumption that oumbi^tion 
takcB place in tho lirst mstanco, without dogp-adation of 
tlie aggregate, an assumption not wholly verified by the 
ox}>ori mental resulis. Tho carbohydrates wore suspended 
in acetic anhydiide, the liquid was saturated at a low,^ 
temperature with hydrogen cliloride, and the mixtures 
wore allowed to remain in contact for various lengths of 
time. A large number of chloracetylatcd prodaots have 
been isolated and purifiiHl by fractional solution and 
precipitation. These jiroducts wore also converted into 
the corresponding acetyl comjKiunds by replacing the 
olilorine atom by acetyl through the action of silvet acetate. 
Those acetates, on Haponifioation, aU proved to bo tri* 
acetates on the unit for tho throe polysaccharides ; th» 
Baponified residues were also examined as to the relation 
they bore to the parent substances, Tho following ohlor- 
acetyl derivatives are those which arc regarded aa being 
definite individuals with the closest ajpproximatioii to toe 
state of molecular aggregation of the original carbohydratea 
and 08 possessing 1 atom of chlorine in combination 
with eacn aggregate: — (1) From soluble starch, 0*268 wr 
cent, of chloi-ine, indicating a molecular weight of 7440 ■■ 
(CeHiQ 05 ) 44 ~ 6 o soluble starch; (2) from glycogen, 
0*16 per cent, of clilorine indicating a molecular weight 
of 16350 for the saiionifled carbohydrate 
which was probably a degradation product of glycogen ; 
(3) from cellulose, 0*36 per cent, of chlorine, indicating a 
molecular weight of 6608 s»(C^IIio 05 )a 4 for the saponindd 
carbohydrate, regarded as being nearly equivalent to toe 
original cellulose. 

Longer periods of action gave chloraoctylated derivativm 
of degradation products of tho parent oarbohydratea^ 
with percentages of chlorine increasing os tho moleoolar 
aggregates, became mefre simple. In the (saso of stavoh, 
ohmracotyl derivatives of orythrodaxtrin Cp«Hie 05 )i§t 
maltose and finally glucose were obtained. Bi oait 
of oeUulote, a reaction lasting 14 days yielded a ohloraaetel 
derivative of oeUobiose which is fuUy desofibed.*-^^V«mL^ 
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Smmmony Roai ; Presence of Pentoees and Methyl- 

S iUoses in . F. Kequior. J. Fharm. Chim., 

06, 22 , 540-642. 

Ih addition to fiaooharoso, previously recorded (this'j., 
1006, 1246) as a constituent of soammony root, the 
jwowice of pentoses and methyhpentoses is now estab* 

Scuxharine constituents of fresh root. — These, cal- 
culated on the dry root, are : — Reducing sugars, a» dextrose, 
2*70 per cent, ; saccharoso, 6*80 |wr cent. ; methyl- 
pentose, 0*95 per cent. ; pontow*, traces. 

Saccharine constituents of dried root. — Reducing sugars 
os dextrose, 1*11 to 1*81 per cent.; saccharose, 2*08 to 
3*80 per cent. ; niethyl-pontose, 0-226 to 0'2.'53 per cent. ; 
pentose, 0*06 to 0*066 per cent.— J. 0, B. 


Tiade Report. 

New Zealand ; Export Trade op . 

Bd. of Trade J., Dec. 28, 1905. 


In the folloAving table are given the values s'jf exports 
of certain articles from Now Zealand in the years ended 
Sept. 30, 1904 and 1905: 



Year ended aOthlSeptember 


1904. 

1 1006. 

1 

Wool 

Tallow 

Butter 

Sboop skins 

Gold 

Kauri gum 

Timber 

£ 

4.381.000 

371.000 

1.860.000 

406.000 
2,062,000 

542.000 

247.000 

£ 

6.542.000 

345.000 

1.418.000 
465,0( M ) 

2.036.000 

608.000 
810,000 


Australian Customs Decision .s. 

. Bd. of Trade 7., Dec. 21, 1905. 

Decisions have been rendered by the ('Omnion wealth 
Department of Trade and CiiHtonis, fixing the rates of 
import duty on the following substances : Algin (as 
glue, gelatin), 20 per cent, ad i^hrem ; blaok-Iuad and 
plumbago in bulk, free ; colours, soluble water, 20 per 
oent. ; manures, including ammonium sulphate and 

« ato rook, free ; neutrex (cocoa butter substitute), 
lb. ; levulose (os glucose), 8#. per cwt. 

Norway ; Customs Tariff of . 

Further portions of the new customs tariff of Norway 
appear in the issues of the Board of Trade J. for each 
week, the concluding portion being in the issue for T>ec. 
14 laet. Each of these numbers may l>e obtained from 
Messrs. Wyman and Sons, Fetter I.,ane, E.C. Price Id. 

SwiTZKBi^ND ; Trade of . 

For. Off. Ann. Series, No. 3620. 

The value of the total imports of mineral products 
amounted to 3,499,(X)W., the share of the United Kingdom 
in these imports being only a small one (29,600^., of which 
22,00011. wap for coals). The value of coals imported from 
all countries amounted to 1,861, OOOf. (an increase of 
I22,00(W. on tlie imports of 1903), of which Germany 
suDDhed 80 per oent. 

Tne total, imports of druggists* sundries, chemicals and 
louring materials in amounted to l,716,800f. 

(an increase of 68,800f. on the imports of 1903), of which 
1,663, 900f. was for maxmfaotui^ chemical piquets. 


NEW BOOKa 


The inoreaM was principally in drugs, alcohol, anthracene 
and bensoin, sulphate ox iron, copper and sine, and 
sulphuric ether. The total imports from the United 
Kingdom amounted to 66,7002. The principal imports, 
from all countries, together with the share of the United 
Kingdom, were as followB 


Articles. 


DniKs 

Anthraoeno, beuzoio acid, bensene, car- 
bolic acid, Ac 

Aniline colours 

Aniline 

Pharmaceutical preparations 

Sulphate of Iron, copper and zinc 

Arsenical acid 

Starch and dextrin 

Caustic potash and caustic soda 

Vamishoa (not oil) 

Btcarlne 

Boracle. pure carbolic, phosphoric acids 

Alkaloids 

lixtract of quinine and refined camphor 
Bromide, iodine, carbonate of magnesia, Ac. 

Perfumes and cosmetics 

Colouring materials 


From- 


All 

Countries. 


£ 

126,600 

OMOO 

60.300 

65.800 

52.600 

40.800 
40,700 

30.600 

85.000 
33.400 

20.000 

27.600 

23.000 

22.600 

14.000 

13.000 
260,200 


United 

Kingdom.- 


£ 

5.800 

4.600 
400 

1,000 

4.600 
16,000 

4.600 
1.000 

2.600 
9,500 
8,000 

000 

1,400 

700 

2.800 
600 

1,800 


The total imports of varnishes in 1904 amounted to- 
33,400/., of which the United Kingdom supplied 9,500/. 
or an increase of 50()/. on the preceding year. The principal 
supply came from Germany, representing a value of 
14,600/. 

The total import of oils, 8oa}>s, and fata in 1904 
amounted to 546,000/., or a decrease of 46,000/. on the- 
imports of the previous year. This decrease is accounted 
for mainly by the ri'duced imports of oils. The principal 
articles imported from all countries and from the United 
Kingdom were as follows : Various oils and liquid 
greases, 117,000/. (from the United Kingdom, 13,9(K)/.) ;. 
linseed oil, 72,000/, (United Kingdom, 3,00()/.) ; ordinary' 
and scented soaps, 42,400/. (United Kingdom, 1,700/.) ^ 
candles, 2,200/. (United Kingdom, 5(X)/.). 

The imports of food articles amounted to 13,449,000/., 
os against 12,739,000/. in 1903 ; the imports included 
spirituous liquors, 36,000/. ; and extract of meat, 21,000/. 

The United Kingdom continues to he Switzerland’s^ 
principal market for her manufactured goods, and in 1904 
she took 21*9 per cent, of the Swiss exports, including 
ironware and machinery, 186,800/. ; condensed milk, 
695,800/. ; chocolate, 461,600/. ; pharmaceutical prepara* 
tions, oheniicttls and colouring materials, 146,700/. The 
total export of chemicals from Switzerland in 1904 was. 
valued at 1,376,000/. 


New Books. 

Elements of Quantitative Analysis. By G. H. 
Bailey, D.Sc., Ph.D. Senior Demonstrator of 
Chemistry, and Lecturer in the Victoria University of 
Manchester. Macmillan & Co., Ltd., London. The 
Macmillan (Jo., New York, 1W5. Price 48. Od. 

Small ,8vo volume, containing a preface, 241 pages of 
subject matter, and an alphabetical index. The text con- 
tains 47 illustrations, and is sub-divided as follows and for 
the following pnrijoses : — Chaj^iters 1. to IV. contain intro- 
ductory remarks and instructions of general application ; 
V. to VI., the methods of preparation and analysis of well* 
defined compounds such os may provide a training in 
manipulation; Chapters VII. to XIII. are devotS to 
Volumetric and Gas Analysis ; XIV. to XIX., to Methods 
^plicable to the Analysis of Minerals, dul;y classified ; 
XX., to Prooesses specially employed in investigating. 
Minerals oontaining the rarer elements ; XXI. to XSUII.,' 
to the Teohnioal Analysis of (i) Water and Fuel, (ii) Pro- 
duots of the Alkali Industry, and (iii) Materiaiaoontaiiung, 
Organic Matter. 
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I, — General Plant, Apparatus and Machinery 58 
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IV. — Colouring Matters and Dyestuffs 03 

V. — Preparing, Bleaching, Dyeing, Printing 
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VI. — Colouring Wood, Paper, Leather, &o. .. 71 

VII. — Acids, Alkalis, and Salts, and Non- 

Metallio Elements 71 

VIII. — Gloss, Pottery, and Enamels 7*2 

IX. —Building Materials, Clays, Mortars, and 
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X. — Metallurgy 74 
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XIII. — Pigments and Paints ; Besins, Varnishes, 

&c. ; India-Rubber, &o 81 

XIV. — Tanning ; Leather ; Glue, Size, Bone, 

and Horn ; Ivory and Substitutes . . 88 
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Official Notices. 


COMMUNICATIONS. | 

Authors of communications read before the Society, or 
any of its Local Sections, arc requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Byt -law renders papers liable to he 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished tP the author. 

SIXTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. ROME, 1906. 

The Sixth International Congress of Applied Chemistry 
will held in Rome, oommenoing on April 25th, 1906. 
All oommunioations should be addressed to the 
General Secretary, Prof. Vittorio Villavecohia, Via 
Panispema, 89, Rome. 

Members are reminded that the subsoription ol 25s. 
for 1900, payable on January Ist, should be sent 
in good time to the Hon. Treasurer (Mr. Samuel Hfl^) in • 
order to ensure continuity in the receipt of the Society’s 
Journal. 

DECENNIAL INDEX, 1896-1905. 

A Collootivn Index to the first fourteen volumes of the 
Journal (1882 — 1896), a volume of 650 pages, was pub- 
liahed in 1899; a few copies of this are still left, price 
10s. A second volume, embracing the period 1890—1906, 
is now in {^paration, and will be ready for printing in 
1906. It will contain both a aubjeot matter and authors’ 
names portion, and will be a volume of about 900 pages, 
uniform in size with the Journal. As the number ol 
copies to be printed will depend on^the number of applioa- 
ti<ms from members, the Treasurer is prepared to reoeiye 
subscriptions at the rate ol lOs. each copy. A form of , 
application for this purpose wiU shortly be issued. 


EXTRAORDINARY GENERAL MEETING. 

Tho attention of mcmb(*r» of the Sotnotv is drawn to 
the notice which accompanies this issue oi the JoumaL 
of an extraordinary general meeting of the Society to be 
held at 3..30 p.ra. on Tiiesdav, tho 27th March, 1906, at 
the House of the Society of Arts. 

The meeting m convened under Bye-Law 40, in pursuance 
of a requisition received by tlie Counoil, for the purpose of 
oousidering and, if approved, adopting a resolution in 
favour of taking sUqis to procure the grant of a Royal 
Charter of Incorporation. 


List ol Members Elected. 

January 23rd, 1906. 

Allan, David, c/o Price’s Patent Candle CJo., Ltd., Belmont 
Works, Battersea, S.W, Chemist. 

Ash. Charles 8., 661, 3rd Street, San Fronoisco, «CaL, 
U.S.A., Chemist. 

Bailey, Ralph W., c/o Messrs. Stillwell & Gladding* 51L 
jrulton Street, New York City, U.S.A., Chemist. 

Bottomley, W., c/o The United Alkali Co., Ltd., Fleet- 
wood Salt Works, Fleetwood, Engineer. 

Bowen, Ralph A., o/o National Aniline & Chemical Com- 
pany, 36, Purchase Street, Boston, Mass., U.S.A. 

Bradley, R. H., Wellington Foundry, Nowark-on-Trent, 
Engiueer. 

Browne-Cave, E. J. C.,. “ Strathallan,” Bootle, Uverpool, 
Works Chemist. 

Buokie, Robert H., c/o The British Uralite Co., Ltd., 
Higham, near Rochester, Kent, Works Chendat. 

Cabot, Samuel, 141, l^ilk Street, Boston, lifasB., U.S.A., 
Manufacturing Chemist. 

Carey, William G., 66, lokburgh Road, Upp6r Clapion; 
London, N.E., Chemist. 

Chaplin, Wm. H., 13, Peuywern Road, Earl’s Courts 
S.W., Wine Merchant. 
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Smmmony Roai ; Presence of Pentoees and Methyl- 

S iUoses in . F. Kequior. J. Fharm. Chim., 

06, 22 , 540-642. 

Ih addition to fiaooharoso, previously recorded (this'j., 
1006, 1246) as a constituent of soammony root, the 
jwowice of pentoses and methyhpentoses is now estab* 

Scuxharine constituents of fresh root. — These, cal- 
culated on the dry root, are : — Reducing sugars, a» dextrose, 
2*70 per cent, ; saccharoso, 6*80 |wr cent. ; methyl- 
pentose, 0*95 per cent. ; pontow*, traces. 

Saccharine constituents of dried root. — Reducing sugars 
os dextrose, 1*11 to 1*81 per cent.; saccharose, 2*08 to 
3*80 per cent. ; niethyl-pontose, 0-226 to 0'2.'53 per cent. ; 
pentose, 0*06 to 0*066 per cent.— J. 0, B. 


Tiade Report. 

New Zealand ; Export Trade op . 

Bd. of Trade J., Dec. 28, 1905. 


In the folloAving table are given the values s'jf exports 
of certain articles from Now Zealand in the years ended 
Sept. 30, 1904 and 1905: 



Year ended aOthlSeptember 


1904. 

1 1006. 

1 

Wool 

Tallow 

Butter 

Sboop skins 

Gold 

Kauri gum 

Timber 

£ 

4.381.000 

371.000 

1.860.000 

406.000 
2,062,000 

542.000 

247.000 

£ 

6.542.000 

345.000 

1.418.000 
465,0( M ) 

2.036.000 

608.000 
810,000 


Australian Customs Decision .s. 

. Bd. of Trade 7., Dec. 21, 1905. 

Decisions have been rendered by the ('Omnion wealth 
Department of Trade and CiiHtonis, fixing the rates of 
import duty on the following substances : Algin (as 
glue, gelatin), 20 per cent, ad i^hrem ; blaok-Iuad and 
plumbago in bulk, free ; colours, soluble water, 20 per 
oent. ; manures, including ammonium sulphate and 

« ato rook, free ; neutrex (cocoa butter substitute), 
lb. ; levulose (os glucose), 8#. per cwt. 

Norway ; Customs Tariff of . 

Further portions of the new customs tariff of Norway 
appear in the issues of the Board of Trade J. for each 
week, the concluding portion being in the issue for T>ec. 
14 laet. Each of these numbers may l>e obtained from 
Messrs. Wyman and Sons, Fetter I.,ane, E.C. Price Id. 

SwiTZKBi^ND ; Trade of . 

For. Off. Ann. Series, No. 3620. 

The value of the total imports of mineral products 
amounted to 3,499,(X)W., the share of the United Kingdom 
in these imports being only a small one (29,600^., of which 
22,00011. wap for coals). The value of coals imported from 
all countries amounted to 1,861, OOOf. (an increase of 
I22,00(W. on tlie imports of 1903), of which Germany 
suDDhed 80 per oent. 

Tne total, imports of druggists* sundries, chemicals and 
louring materials in amounted to l,716,800f. 

(an increase of 68,800f. on the imports of 1903), of which 
1,663, 900f. was for maxmfaotui^ chemical piquets. 


NEW BOOKa 


The inoreaM was principally in drugs, alcohol, anthracene 
and bensoin, sulphate ox iron, copper and sine, and 
sulphuric ether. The total imports from the United 
Kingdom amounted to 66,7002. The principal imports, 
from all countries, together with the share of the United 
Kingdom, were as followB 


Articles. 


DniKs 

Anthraoeno, beuzoio acid, bensene, car- 
bolic acid, Ac 

Aniline colours 

Aniline 

Pharmaceutical preparations 

Sulphate of Iron, copper and zinc 

Arsenical acid 

Starch and dextrin 

Caustic potash and caustic soda 

Vamishoa (not oil) 

Btcarlne 

Boracle. pure carbolic, phosphoric acids 

Alkaloids 

lixtract of quinine and refined camphor 
Bromide, iodine, carbonate of magnesia, Ac. 

Perfumes and cosmetics 

Colouring materials 


From- 


All 

Countries. 


£ 

126,600 

OMOO 

60.300 

65.800 

52.600 

40.800 
40,700 

30.600 

85.000 
33.400 

20.000 

27.600 

23.000 

22.600 

14.000 

13.000 
260,200 


United 

Kingdom.- 


£ 

5.800 

4.600 
400 

1,000 

4.600 
16,000 

4.600 
1.000 

2.600 
9,500 
8,000 

000 

1,400 

700 

2.800 
600 

1,800 


The total imports of varnishes in 1904 amounted to- 
33,400/., of which the United Kingdom supplied 9,500/. 
or an increase of 50()/. on the preceding year. The principal 
supply came from Germany, representing a value of 
14,600/. 

The total import of oils, 8oa}>s, and fata in 1904 
amounted to 546,000/., or a decrease of 46,000/. on the- 
imports of the previous year. This decrease is accounted 
for mainly by the ri'duced imports of oils. The principal 
articles imported from all countries and from the United 
Kingdom were as follows : Various oils and liquid 
greases, 117,000/. (from the United Kingdom, 13,9(K)/.) ;. 
linseed oil, 72,000/, (United Kingdom, 3,00()/.) ; ordinary' 
and scented soaps, 42,400/. (United Kingdom, 1,700/.) ^ 
candles, 2,200/. (United Kingdom, 5(X)/.). 

The imports of food articles amounted to 13,449,000/., 
os against 12,739,000/. in 1903 ; the imports included 
spirituous liquors, 36,000/. ; and extract of meat, 21,000/. 

The United Kingdom continues to he Switzerland’s^ 
principal market for her manufactured goods, and in 1904 
she took 21*9 per cent, of the Swiss exports, including 
ironware and machinery, 186,800/. ; condensed milk, 
695,800/. ; chocolate, 461,600/. ; pharmaceutical prepara* 
tions, oheniicttls and colouring materials, 146,700/. The 
total export of chemicals from Switzerland in 1904 was. 
valued at 1,376,000/. 


New Books. 

Elements of Quantitative Analysis. By G. H. 
Bailey, D.Sc., Ph.D. Senior Demonstrator of 
Chemistry, and Lecturer in the Victoria University of 
Manchester. Macmillan & Co., Ltd., London. The 
Macmillan (Jo., New York, 1W5. Price 48. Od. 

Small ,8vo volume, containing a preface, 241 pages of 
subject matter, and an alphabetical index. The text con- 
tains 47 illustrations, and is sub-divided as follows and for 
the following pnrijoses : — Chaj^iters 1. to IV. contain intro- 
ductory remarks and instructions of general application ; 
V. to VI., the methods of preparation and analysis of well* 
defined compounds such os may provide a training in 
manipulation; Chapters VII. to XIII. are devotS to 
Volumetric and Gas Analysis ; XIV. to XIX., to Methods 
^plicable to the Analysis of Minerals, dul;y classified ; 
XX., to Prooesses specially employed in investigating. 
Minerals oontaining the rarer elements ; XXI. to XSUII.,' 
to the Teohnioal Analysis of (i) Water and Fuel, (ii) Pro- 
duots of the Alkali Industry, and (iii) Materiaiaoontaiiung, 
Organic Matter. 
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Hunt, Bertram, l/o Taylor Street; 604, Montgomery 
Street, Son J^anciisco, Cal., U.S.A. 

Kalbfleisch, F. H., l/o Burling Slip ; Metropolis Building, 
Broadway and 16th Street, New York City, U.S.A. 

Kirkland, John, l/o Brixton, 2, Holmdene Avenue, Heme 
Hill, 8.E. 

Ijennard, F, ; all communications to 29, Adelaide Crescent, 
Hove. * 

Levinstein, Dr. H. ; all communications to 21, Minshull 
Street, Manchester. 

IJddle, W. T., l/o Lytham ; Laoovia P.O., Jamaica. 

Macdonald, Peter, jim. ; Journals to c/o MazapiJ Copper 
Co., Ltd., Concepcion del Oro, (Apartado No. 6), 
Saltillo, Zacatecas, Mexico. 

McDougoll, Hugh, l/o Gateshead ; o/o Caledonian 
Portland Cement Co., Cousland, Dalkeith, N.B. 

Markel, Dr. K. E., l/o liodge Lane ; Tower House, Bewsey, 
Warrington. 

Marshall, Arthur, l/o Iioughton ; The Cottage, Dartford, 
Kent. 

Miller, Dr. II. von ; all communications to Beatrixgasse 
Jt2, Vieima, Austria. 

Morris, Edgar F., l/o Altrincham ; The Rectory, Choadle, 
Cheshire. 

Napper. S. S. ; all communications to c/o S. Courtauld 
and Co,, Ltd., Foleshill Road, Coventry. 

Noyes, Honrv, l/o Melbourne ; c/o ,1. C. Lanyon and Sons, 
(coronation House, Lloyd’s Avenue, London, E.C. 

Oberliinder, Dr. O., l/o Crurnusall ; 4, Parkwood, Daisy 
Bank Road, V^ictona Park, Manchester. 

Ohlensehlager, J. G., juiu, l/o Tower Street; 20, St. 
Dunstan’s Hill, Lxmdori, E.C. 

Patterson, W, Hamilton ; all communications to Ostend- 
atrasHo 6, Karlsruhe i/B., Germany. 

Perkins, F. G., l/o Now York ; 130, Nowton Street, 
Waltham, Mass., U.S.A. 

Flatten, Frank, l/o Barnsley Road ; P2, Montague Road, 
Edgbaston, Birmingham. 

Popplewell, J. M., l/o Milloraton ; Provon Chemical 
Works, Provanmill, Glasgow, 

Radcliflfe, L. G., l/o Old Traiford ; 431, Stretford Road, 
Monohestor. 

Hawson, Christopher, l/o Bedford ; 2, Melbourne Place, 
Bradford. 

Schneider, Dr. F. G. ; Journals to 32, India Street, Boston, 

. Mass., U.S.A., Chemist (Continental Color and Chemi- 
cal Co.). 

Scott, Ernest ; Journals to 67, Lord Street, Liverpool. 

Skowronski, S., l/o Youngstown ; c/o American Smelting 
and Refining Co., Perth Amboy, N.J., U.S.A. 

Smith, H. Ewing, l/o Washington Street ; 163, St. 

Vincent Street, Glasgow. 

Stoddart, F. W. ; all communications to Grafton Ixjdge, 
Sneyd Park, Bristol. 

Takamatsu, T., l/o University; 13, Nishikatamachi, Kongo, 
Tokyo, Jajmn. 

Thompson, Alf. J., Bernina, Friern Lane, Whetstone, 
N., and (Journals) 42, Snow' Hill, London, E.C. 

Thornley, Thos,, l/o Falkirk i 19, Hope Street, Glasgow. 

Tilden, Philip S., l/o Burling Slip ; c/o Franklin H. 
Kalbfloiwjh Co., Metropolis Budding, Broadway and 
16th Street, New York City, U.S.A. 

Walker, H. V., l/o Park Place ; 586, St. Mark’s Avenue, 

^ Brooklyn, N.Y., U.S.A. 

Young, Chos. C., all communications to c/o Continental 
Color and Chemical Co., P.O. Box 734, Charlotte, 
N.C., U.S.A. 

Member Omitted Irom List. 

1904, Jones, G. Pool®, c/o Sinnamahoning Powder 
Manufacturing Co., l^^rium, Pa., U.S.A., Chemical 
Engineer. 


Deaths. 

Bartsch, Chas., A., 680^ Woodland Avenue, Philadelphia,. 
Pa., U.S.A. 

Sprengol, Prof. Hermann J. P., F.R.S., 64, iWhigh Street, 
London, S.W. Jon. 14th. 

Williams. Harvey, L., Bristol,. Tenn., U.S.A. 


Patent List. 

N.B. — In theao lists, [A.] means Apnlloation lor Patent," and. 
[C.S.] ** Complete Spaoiftcation Aooepted." 

Where a Gomplota Specification accompanies an Application, an 
asterisk Is affixed. The dates given are (i) in the oaae of Applioa- 
tiuns for Patents, the dates of application, and (il) in the case of 
Complete Speoifications Accepted, those of the Official Joumallh 
in wfiloh acceptances of the Complete Speolfloatiohs are adverttsedi 

Complete Spscifloations thus advertised as accepted are open to* 
inspection at the Patent Office immediately, and to opj^tion 
within two months of the said dates. 


I.~PLANT, APPARATUS, AN^ MACHINERY. 

[A.] 83. Gobbi. Apparatus for filtering liquids andi 
fluids. [Fr. Appl., Jan. 11, J906.J* Jan. 1. 

,, 87. Cooko and K(41y. Apparatus for dehydrating 

vegetable and animal Bubatances.* Jan. 1. 

„ 94. ^todwin. Hydro-extractors. Jan. 1. 

„ 363- Jiiger. Apparatus for filtering liquids. Jan. 6* 

„ 953. Hargreaves. Appliances for mixing liquids- 

in proportional quantitioH. Jan. 13. 

„ 989. Stubbs. Apparatus for heating or cooling 

fluids. Jan. 13. 

[C.S.J 149 (1906). I^)maH. Sec under X. 

„ 1600 (1906). Spooner (Aktiebolagot Separator),. 

CJentnfugal separators. Jan. 10. 

,, 8340 (1905). Barter. Apparatus for heating 

liquids. Jan. 17. 

„ 12,716. (1906), Milrio. Filters for purifying fluids,. 

Jan, 17. 

„ 14,092 (1905). Liddiard. Construction of acid> 

proof vessels for distilling and other purposes. 
Jan. 10. 

„ 14,327 (1905). Moll, See under VII. 

„ 17,,844 (1906). Weiss. Set under X, 

II.— FUEL, GAS, AND LIGHT. 

[A.]r[38. Stillesen. Manufacture of artificial fuel.* 
Jan, 1. 

,, 120. Green and Mieville. Apparatus for generating 

gas for lighting and heating purposes. Jan. 2. 

„ 186. Anderson and Snell. Apparatus for supplying 

gas or air under pressure for combustion. JonTx.'’ 

„ 223. Still and Adamson. Manufacture of mantles 

for incandescent lamps. Jan. 3. 

„ 629 Fitton. Hydrocarbon oil burners. Jan. 8. 

„ 763. Thompson (Wurts). See under 111. * 

„ 788. Goldschmidt. Thermic mixtures.* Jan. 11, 

„ 805. Capron. Separation of industrial gas mix* 

tures. [Ger. Appl, Jan. 12, 1905.]* Jan. 11. 

„ 929. British Thomson -Houston Co. (Gen. Eleotrio ’ 

Co.). Filaments for incandescent electric lamps, 
Jan. 12. 

„ 956. Cole. Materials /or generating heat. Jan. 13 

„ 968. ^Wielandt, and Torfkoka G.m.b.H. Method 

of and apparatus for producing coke from peat, 
lignite and the like.* Jan. 13. 

[C.S.] 680 (1905), Bowing. See under III. 

„ 2684 (1906). I'lie Chalk Power Gas Syndicate, Ltd., 

and Stoneham. to under VII. 

„ 3498 (1905). B%eno. Gas maker for heavy oils, 

Jan. 17. 

3427 (1905). Shave. Liquid fuel burners. Jan.l^* 
7324 (1905). Cutler. Gse purifiers. Jan. 10. 
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SUPPLEMENT. 


CJan. 81« 


;{C.S.] 11,413 (1906). Aisraanu. Process for preparing 
ooinpreased gas for power purposes. Jan. 17. 

„ 24,828 (1905). Carpenter. ♦/SVe M^wfer XXTII. 


[A.] 176. Harvey and Hinipson. Deroniposition of 

organic bodies. Jan. 2. 

„ 496. A/,. Relinmg paraffin wax. Jan. 8. 

,, 763. Tiiompaon (W^irts). Process and apparatus 

for distilling coals and other hydrooarboimooeus 
substances. Jan. 11. 

[C.S.J 680 (1906). Bowing. Destructive distillation of 
coal and otlier substances and apparatu.s therefor. 
Jan, 10. 

„ 4926 (1906). Buchanan. Kilns for making or 

revivifying animal or other charcoal or car- 
bomsing or charring other subBtanecs. Jan. 17. 

„ 21,708 (1906)*! Rattray. Apparalus for liltering 

iioavy or other oils for luhneating jiurposes. 
Jan. 17. 


IV.— COLOURING MATTKR8 AND DYESTUFFS. 

[A.J 82. Johnson (Badische Amlin uml Soda Fabrik). 
Sec under XlILt, 

„ 362. Newton (Bayer und Co.). Manufacture of 

anthracene derivatives. Jan. 6. 

„ 078. Tompkins, Manufacture of indigo and indigo 

producing aubstaneos. Jan. 10. 

[C.S.J 10,022 (1906). Imray (Soe. Chem. Industry in 
Basle). Manufacture of azo dyestuffs. Jan. 10. 

„ 13,960 (1905).^ Lake (Oehlor) Mamifacturo of 

brown sulphur dyes. Jan. JO. 


V. -PREPARING, BLEACHING, DYEING, 

PRINTING AND FINISH IN(J TEXTILES, YARNS. 

AND FIBRES. 

I [A.] 81. Johnson (Radisehe Aniliu und Soda Fabrik). 

Manufacture of zinc formaldehyde-liydrosul- 
phit©.* Jan. 1. 

y, 393. Dyson. Apparatus for treating pile fabrics 
for the production of designs or elfeid-s thereon. 
Jan. 0. 

„ 830. Jeffrey. Sizing ami washmg machines. Jan. 12. 

„ 808. Martin. Electrical bloaohing and apparatus 

therefor. Jan. 12. 

,, 900. Klein] ung. Machines for steeping, washing 

und rinsing wool and other B^xtile fibres. Jan. 12. 

[C,S.] 633 (HK)6). Fulton. i*nxiuotiou of patterns, 
designs, &,c., on fabrics. Jan. 17. 

„ 4647 (1906). Imray (Meiater, Lucius und Briiiiing). 

Manufacture of preparations of Lidigo Wliite. 
Jan. 17. 

y, 9683 (1906). Johnson (Badische Anilin und Soda 
Fabrik). Manufacture of discharging agents. 
Jan. 10. 

»y 16,372 (1906). Douge." Regaining the solvent© of 
nitrooellulos© in the manufacture 6i artificial 
silk. Jan. 10. 

„ 17,218 (1906). Singer, and Bradford Dyers’ Asso* 

ciation. Ltd. Production of Aniline* Black on 
vegetable fibres, yams and fabrics. Jan. 17. 

,, 17,389 (1905). l)6tre. Method of winding silk to 

facilitate scouring, degumming, dyeing, bleachinir. 
&o. Jan. 10. ® 

ft 26.173 (1906). Meiater, Luohis und Bruning. Manu* 
focture of hydrosulphite preparations. Jan. 10. 


VII.— ACIDS, ALKALIS, AND SALTS. 

[A.] 67. Holloway. Production of zinc oxide from 
solutions of zinc salts. Jan. 1. 

84. Davis. Utilisation of galvanisers’ spent pickle. 
Jan. 1. 

603. .Tohnson (Deutsche Gold und Sillier-Scheide 
Anstalt, vortft. Roessler). Manufacture of sodium 
perborate.* Jan. 8. 

„ 91 6. Thgby and M ursliall. Means for manufa<d-uriag 

hypochlorite solutions. Jan. 12. 

[C.S.] 23,916 (1904). Scott. See. under XIIIJ. 

„ 2(584 (1906). Chalk Power Giis Synd.. Ltd,, and 

iStoneham. Apparatus for lime liurnmg und the 
recovery of a power gas as a by-product. Jan. 10. 

„ 3340 (19(J5). Lake (Helbig). See under XL 

,, 13,447 (1906). Swayze. Process of making potas- 

sium sulphide. Jan. 10, 

„ 14,327 (1905). Moll. Apparatus for evaporating 

brine and producing higli-pressun' stream. ,Jan. 10. 

„ 16.161 (190.5). Heitiriei. lb*oceas of preparing a 

stabhi solution of hydrogen peroxide. Jau. 10. 

„ 24,458 (1906). Maiert and Majert. Method of 

making artificial carbonic acid batbs. Jan, 17. 


VIIL— GLASS, POTTERY, AxNl) ENAMELS. 

[A.] 110. Wood. Muffle kilns for tiring earthenw'arc. 
Jan. 2. 

LO.S.] 23,149 (1906). Dobler. Sec under IX. 

TX.-BUILDING MATERIAI.S, CLAY’S, MORTARS, 
AND CEMENTS. 

[A.J 790. Dodd and Callender, ilrioks. Jan. 11. 

„ 831. Rosebotiom. Manufacture of acid- and fire- 

proof ware. Jan. 12. 

[C.S.J 677 (1906). Eissrich. Fire and acid proof material 
and process of making same. Jan. 10. 

„ 5209 (1905). Baxter. Solution for fireproofinir. 

Jan. 10. ^ » 

ft 13,086 (1906), Hansen, Process of hardening 
dry-moulded cement, castings. Jan. 10. 

„ 23,140 (1905), Dobler. Process for finely com- 

minuting mica or Muscovy glass. Jan. 10. 


X. -METALLURGY. 

[A.J 60. King. Desulphurising and nodulising sub- 
stances containing iron compounds. * Jan. 1. 

„ 324. Bates and Peard. Annealing metals. Jan. 6. 

„ 494. Delporte. Refining iron in a Siemens- Martin 

furnace. [Bolg. Appl., Jan. 9, 1906.]* Jan. 8. 

„ 600. (;ole. lieduotion of metallic oxides. Jan. 8. 

„ 630. Ogle. Treatment of complex sulphide ores, 

Jan. 9. 

„ 717. Hodgkinson, Hafdoastle and Coote. Removal 

of metal plating or coating from metallic or other 
surfaces. Jan. 10. 

„ 729. Hughes. Heat treatment of metals during 

manufacture. Jan. 10. 

„ 809. Findlay. Antifriction metal. Jan. 11. 

„ 842. JesNop. Method of coating cost iron or steel 

with non-corrosive metals or the like. Jan. 12. 

„ 896. Simpson. Process and apparatus for treating 

ores, minerals and mineral product©. Jan. 12. 

„ 994. Gillies. Plant for leaohing ores or mi^tallurgi- 

cal products and the subsequent separation of 
the liquids from the solids. Jan. 13. 

,» 1004. Gillies, Treatment of zinoiferons cares and 

metallurgical products. Jan. 18. 


III.— DESTRUCTIVE D1STILL.\TI0N, TAR 
PRODUCTS, PETROLEUM, AND 
AHNERAL WAXES. 
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[as.] 149 (1905). Lomaa. Apparatus for separating 
liquids from solids, esp^ally for the treatment 
of ores. Jan. 10. 

„ 792 (1905). Buttenshaw. Manufacture of bronze. 

Jan 10. 

„ 8191 (1905.) Savelsberg. Smelting ores. Jan. 17. 
„ 7154 (1906). Parry. Smelting of tin slags. Jan. 17. 
„ 8221 (1906). Gin. See under XI. 

„ 16,307 (1905). King. Purifying and noduliaing 

inctalliferous materials. Jan. 17. 

„ 16,385 (1906). Hadfield. Manufacture of steel. 

Jan. 10. 

„ 17,844 (1906). Weiss. Method of producing solid 

diard pieces from pulverulent material. Jan. 17. 
„ 1 7,844 a (1905). Weiss. Method of producing iron 

briquettes. Jan. 17- 


XL— ELECTTRO-CHEMISTRY ANB ELECTRO- 
METALLURGY. 

[A.] 52. Jeantaud. Active material for manufacturing 
accumulators. [Pr. Appl., Jan. 6, 1905.]* 

Jan. 1. 

„ 131. Pettit. Electric furnaces. Jan. 2. 

„ 132. Pettit. Electric furnaces. Jan. 2. 

„ 140. Ashcroft. Process and apparatus for the 

electrol 3 rBis of alloys, fused salts, solutions, ort‘8 
or chemical comiKnnids. ♦ Jan. 2. 

„ 234. Eeinerling and Pdrschke. Galvanic cells. 

Jan. 3. 

„ 610. Benson and Co., Ltd., and Leaver. Electro- 

plating apparatus. Jan. 8. 

,, 642. Cowpt^r-Coles. Electro-deposition of iron. 

Jan. 10. 

„ 923. Cowper-Coles. Electro-deposition of copper. 

Jan. 12. 

„ 920. Goldschmidt. The (ioldschmidt or alumino- 

tliermio process.* Jan. 12. 

[C.S.] 521 (1905). Meusnior and Mounicr. Secondary 
batteries. Jan. 17. 

„ 839 (1905). Boult (Smith). Storage batt/Cry nega- 

tive plates. Jan. 10. 

„ 3346,(1905). Lake (Helbig). Method and apparatus 

for electrically oxidising atmospheric nitrogen. 
Jan. 10. 

„ 8221 (1905). Gin. Electro- mctollurgioal mfuiufao- 

ture of metals or alloys free from carbon. Jan. 10* 


Xn.— FATTY OILS, FATS, WAXES, ANB SOAP. 

[A.] 312. Heron and Scott. Fish liver oil extractor. 
Jan. 5. 

[C.S.] 4092 (1906). Krebitz. Manufacture of insoluble 
soap. Jan. 17. 

„ 17,090 (1905). Heys. Detergents and the manu- 

facture thereof. Jan. 17. 

„ 18,667 (1905). Bernard. Apparatus for extracting 

by mearis of carbon tetrachloride fatty sub- 
stances from products. Jan. 17. 


Xin.— PIGMENTS, PAINTS ; RESINS, VARNISHES ; 
INBIA-I^UBBER, Etc. 

(A.) — PiOMBNTs, Paints. 

[A.] 82. Johnson (Badische Anilm und Soda Fabrik). 

Production of red colour lakes.* Jan. 1. 

„ 589. Ullrich, lime colour.* Jan. 9. 

[C.S.] 23,915 (1904). Scott. Machine for the manu- 
facture of njirlute lead. Jan. 17. 


( a 1 — India-Rxtbbih. 

[A.] 798. Buoasble. Jlegeneration or reclaiming of 
india-rubber. Jan. IL 

XIV.— TANNING, LEATHER, GLUE, SIZA Eia 

[A.] 135. Harrison (Turner Tanning Machine Co.).- 
Machines for unhairing or otherwise treating, 
hides, skins and leather.* Jon. 2. 

„ 310. Pirn. Drying leather. Jan. 5. 

XVIL— BREWING. WINES, SPIRITS. Etc. 

[A.] 37 . Tonnaer, Keoramoecker, and Keersmaeoker. 
Manufacture of beer.* Jan. 1. 

„ 367. So ml 6. Preparation of malt for brewing and 

the. like.* Jan. 6. 

[C.S.] 8371 (1906). Grossman and Selg. Apparatus for 
fermenting, maturing and storing worts, beers, 
stout and the like. Jan. 10. 

,. 26.495 (1905). Ixiow. Processes for nasteurising . 

beer and apparatus therefor.* Jan. 17. 

XVIIL— FOODS; SANITATION, WATER 

PURIFICATION ; & DISINFECTANTS. 

♦ (.'!.)— Foods. 

[A.] 612. Volz. I^rocesB for making concentrated fruit 
yn*u]» or extracts. [Ger. Appl., Jan. 10, 1905.]* 
Jan. 9. 

„ 616. Chapman. Preservation of meat,* Jan. 9. 

„ 715. Sichler. See under XXIII. 

[C.S.] 890 (1905). Telford, Grier and Mackay. Sterilis- 
ing milk and the like. Jan. 17. 

„ 12,206 (1905). Barker (Janssens Bros.). ArtificiaL 

food for animals. Jan. 17. 

„ 17,623 (1906). KathroineFs Malzkaffoe Fabr. 

Manufacturing from grain or malt a product 
resembling coifec. Jan. 10. 

,, 24,245 (1906). Royer. Apparatus for automatic 

acetification. Jan. 10. 

(ii.)— S anitation ; Watbb Purification. 

[A.] 744. Allen. Treating liquids to destroy their 
micro-organisms. Jan. 11. 

[C.8.] 276 (1905). Adams. Apparatus for sewage puri- 
fication. Jan. 10. 

( C . ) —Disinfectants. 

[A.] 88. Schulz. Insecticide and germicide com* 
pounds.* Jan. 1. 

XIX.— PAPER, PASTEBOARD. Etc. 

[A.] 916. Pulbroqk and Pulbrook. Making paper 
opaque. Jan. 12. 

[C.S.] 248 (1905). Matas y Rodes. Manufacture of cork 
composition. Jan. 17. 

„ 248a (1905). Matas y Rodes. Manufacture of com- 

positions or agglomerate of cork. Jan. 17. 

,, 505 (1905). Des Varannes and De Vains, Manu^ 

* facture of paper pulp. Jan. 17. 

„ 12,765 (1906). West and Co., Ltd., and C^ow, 

Means and apparatus for cleansing and sterilising . 
pulp and like materials. Jan. 10. 

XX.— FINE CHEMICALS. ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 80. Johnson (Badische Anilin und Soda Fabrik), 
Manufacture of a now therapeutical compound.* 

^ Jan. 1. 

^ 239. EUis (Merck). Manufacture of a suhalan<»B' 

from ergot. Jan. 3. 
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SUPPLEMENT. 


CJan. 81« 


;{C.S.] 11,413 (1906). Aisraanu. Process for preparing 
ooinpreased gas for power purposes. Jan. 17. 

„ 24,828 (1905). Carpenter. ♦/SVe M^wfer XXTII. 


[A.] 176. Harvey and Hinipson. Deroniposition of 

organic bodies. Jan. 2. 

„ 496. A/,. Relinmg paraffin wax. Jan. 8. 

,, 763. Tiiompaon (W^irts). Process and apparatus 

for distilling coals and other hydrooarboimooeus 
substances. Jan. 11. 

[C.S.J 680 (1906). Bowing. Destructive distillation of 
coal and otlier substances and apparatu.s therefor. 
Jan, 10. 

„ 4926 (1906). Buchanan. Kilns for making or 

revivifying animal or other charcoal or car- 
bomsing or charring other subBtanecs. Jan. 17. 

„ 21,708 (1906)*! Rattray. Apparalus for liltering 

iioavy or other oils for luhneating jiurposes. 
Jan. 17. 


IV.— COLOURING MATTKR8 AND DYESTUFFS. 

[A.J 82. Johnson (Badische Amlin uml Soda Fabrik). 
Sec under XlILt, 

„ 362. Newton (Bayer und Co.). Manufacture of 

anthracene derivatives. Jan. 6. 

„ 078. Tompkins, Manufacture of indigo and indigo 

producing aubstaneos. Jan. 10. 

[C.S.J 10,022 (1906). Imray (Soe. Chem. Industry in 
Basle). Manufacture of azo dyestuffs. Jan. 10. 

„ 13,960 (1905).^ Lake (Oehlor) Mamifacturo of 

brown sulphur dyes. Jan. JO. 


V. -PREPARING, BLEACHING, DYEING, 

PRINTING AND FINISH IN(J TEXTILES, YARNS. 

AND FIBRES. 

I [A.] 81. Johnson (Radisehe Aniliu und Soda Fabrik). 

Manufacture of zinc formaldehyde-liydrosul- 
phit©.* Jan. 1. 

y, 393. Dyson. Apparatus for treating pile fabrics 
for the production of designs or elfeid-s thereon. 
Jan. 0. 

„ 830. Jeffrey. Sizing ami washmg machines. Jan. 12. 

„ 808. Martin. Electrical bloaohing and apparatus 

therefor. Jan. 12. 

,, 900. Klein] ung. Machines for steeping, washing 

und rinsing wool and other B^xtile fibres. Jan. 12. 

[C,S.] 633 (HK)6). Fulton. i*nxiuotiou of patterns, 
designs, &,c., on fabrics. Jan. 17. 

„ 4647 (1906). Imray (Meiater, Lucius und Briiiiing). 

Manufacture of preparations of Lidigo Wliite. 
Jan. 17. 

y, 9683 (1906). Johnson (Badische Anilin und Soda 
Fabrik). Manufacture of discharging agents. 
Jan. 10. 

»y 16,372 (1906). Douge." Regaining the solvent© of 
nitrooellulos© in the manufacture 6i artificial 
silk. Jan. 10. 

„ 17,218 (1906). Singer, and Bradford Dyers’ Asso* 

ciation. Ltd. Production of Aniline* Black on 
vegetable fibres, yams and fabrics. Jan. 17. 

,, 17,389 (1905). l)6tre. Method of winding silk to 

facilitate scouring, degumming, dyeing, bleachinir. 
&o. Jan. 10. ® 

ft 26.173 (1906). Meiater, Luohis und Bruning. Manu* 
focture of hydrosulphite preparations. Jan. 10. 


VII.— ACIDS, ALKALIS, AND SALTS. 

[A.] 67. Holloway. Production of zinc oxide from 
solutions of zinc salts. Jan. 1. 

84. Davis. Utilisation of galvanisers’ spent pickle. 
Jan. 1. 

603. .Tohnson (Deutsche Gold und Sillier-Scheide 
Anstalt, vortft. Roessler). Manufacture of sodium 
perborate.* Jan. 8. 

„ 91 6. Thgby and M ursliall. Means for manufa<d-uriag 

hypochlorite solutions. Jan. 12. 

[C.S.] 23,916 (1904). Scott. See. under XIIIJ. 

„ 2(584 (1906). Chalk Power Giis Synd.. Ltd,, and 

iStoneham. Apparatus for lime liurnmg und the 
recovery of a power gas as a by-product. Jan. 10. 

„ 3340 (19(J5). Lake (Helbig). See under XL 

,, 13,447 (1906). Swayze. Process of making potas- 

sium sulphide. Jan. 10, 

„ 14,327 (1905). Moll. Apparatus for evaporating 

brine and producing higli-pressun' stream. ,Jan. 10. 

„ 16.161 (190.5). Heitiriei. lb*oceas of preparing a 

stabhi solution of hydrogen peroxide. Jau. 10. 

„ 24,458 (1906). Maiert and Majert. Method of 

making artificial carbonic acid batbs. Jan, 17. 


VIIL— GLASS, POTTERY, AxNl) ENAMELS. 

[A.] 110. Wood. Muffle kilns for tiring earthenw'arc. 
Jan. 2. 

LO.S.] 23,149 (1906). Dobler. Sec under IX. 

TX.-BUILDING MATERIAI.S, CLAY’S, MORTARS, 
AND CEMENTS. 

[A.J 790. Dodd and Callender, ilrioks. Jan. 11. 

„ 831. Rosebotiom. Manufacture of acid- and fire- 

proof ware. Jan. 12. 

[C.S.J 677 (1906). Eissrich. Fire and acid proof material 
and process of making same. Jan. 10. 

„ 5209 (1905). Baxter. Solution for fireproofinir. 

Jan. 10. ^ » 

ft 13,086 (1906), Hansen, Process of hardening 
dry-moulded cement, castings. Jan. 10. 

„ 23,140 (1905), Dobler. Process for finely com- 

minuting mica or Muscovy glass. Jan. 10. 


X. -METALLURGY. 

[A.J 60. King. Desulphurising and nodulising sub- 
stances containing iron compounds. * Jan. 1. 

„ 324. Bates and Peard. Annealing metals. Jan. 6. 

„ 494. Delporte. Refining iron in a Siemens- Martin 

furnace. [Bolg. Appl., Jan. 9, 1906.]* Jan. 8. 

„ 600. (;ole. lieduotion of metallic oxides. Jan. 8. 

„ 630. Ogle. Treatment of complex sulphide ores, 

Jan. 9. 

„ 717. Hodgkinson, Hafdoastle and Coote. Removal 

of metal plating or coating from metallic or other 
surfaces. Jan. 10. 

„ 729. Hughes. Heat treatment of metals during 

manufacture. Jan. 10. 

„ 809. Findlay. Antifriction metal. Jan. 11. 

„ 842. JesNop. Method of coating cost iron or steel 

with non-corrosive metals or the like. Jan. 12. 

„ 896. Simpson. Process and apparatus for treating 

ores, minerals and mineral product©. Jan. 12. 

„ 994. Gillies. Plant for leaohing ores or mi^tallurgi- 

cal products and the subsequent separation of 
the liquids from the solids. Jan. 13. 

,» 1004. Gillies, Treatment of zinoiferons cares and 

metallurgical products. Jan. 18. 


III.— DESTRUCTIVE D1STILL.\TI0N, TAR 
PRODUCTS, PETROLEUM, AND 
AHNERAL WAXES. 


jta. SI, ISOS.] 
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Deaths. 

Bartfloh, Chas. A., 6803, Woodland Avenue, Philadelphia, 
Pa., U.S.A. 

Sprengel, Prof. Hermann J. P., F.R.S., 54, Denbigh Street, 
London, S.W. Jan. 14th. 

Williams, Harvey L., Bristol, Tenn., U.S.A. 


Birmingham Section. 


Meting hdd at the Universilg, an Thursday, December 14, 
1905. 


FEOF. FRANKLAND, F.R.3., IN THE CHAIR. 


A METHOD OP DETERMINING THE TURBIDITY 
OF WATER. 

BV J. F. L1VER8KEUE, F T.C. 

In the practice of water analyRis it is often useful to 
observe the turbidity of samples of water in a glass tube 
2 ft. long. For some years 1 used the following scale : — 
Clear.” 

‘‘Very slightly turbid — small print legible 

“ Slightly turbid ’’—small yjrint visibfc, but not legible. 

” Turbid — all print invisible, end of tube visible. 

” Very turbid ” — end of tube invisible. 

This scale had the rlisad vantage of using words instead 
of numbers, of having too few steps between “ clear ” 
and “very turbid,” and of the indefimteness of “small 
print.” 

I thought that greater precision might be obtained by the 
use of the tintometer, or by observing a vertiisal column of 
water, the height of which could be varied according to 
the turbidity of the sample, but the rapidity with which 
some waters deposit their scdtirient made it necessary 
that the observation tube should boclosi'd and periodically 
shaken. 

As the tube must be closed, it is oonveuient to vary 
the size of the tyjie and keep the length of the tube eonstaiit. 
Test type as used by oculists is suitable for the purpose. 
The type is mounted on a board attached to a cord running 
over a pulley, and is arranged about 0 in. from the end 
of the tulwi, or about 2*6 ft. from the eye. The type is 
raised or lowered till the set is found which can be easily 
read. When typo for 2*6 ft. normal vision can be read 
through the 2 ft. of water, 1 he turbidity is expressed as “ O ” ; 
when ty^ie which should Iw road at 4 ft. can just bo read 
at 2*6 ft. with 2 ft. of water between, the turbidity is 
expressed as (4 — 2*5—) 1*6; and so on, subtracting 2*5 
in each case from the number of feet for normal vision of 
the particular sot of tyfie. Proceeding in this [way the 
approximate numerioai value of “ very slightly turbid ” 
is '0*6 to 1*6, of “ slightly turbid ” 2*.5 to 4*6, of “ turbid ” 
6 to 38, and of “ very turbid ” over 38. I describe these 
numbers as “ turbidity expressed in feet of distance to 
read standard typo.” The set of test typo I use was 
designed by G. Cowell, and is published by Messrs. Nitsche 
and Gunther. 60, Hatton Garden, ; the range is from 2 
to 40 ft. of normal vision. 

When the water is so turbid that 2 ft. of it obscures 
the type entirely, a tube 1 ft, in length may be used, still 
Xpadiiig at 2*6 ft. from the type. I expected that the 
numbers of the 1 ft, tube would be one-half, or perhaps 
one-quarter, of those found with the 2 ft. tube, but the 
proportion is nearer one-tenth. In those circumstances, 
it is better not to attempt to calculate from one tube to 
the other, but to give the turbidity numlx^rs and tho 
length of the tube as well. 

To make the illumination as constant as possible, I 
t^tained light from awindow facing north and take readings 
in the morning only. During the year I have used this 
method regularly and have found it adyantageous in 
comparing a series of waters from month to month. 


DWCIUSSIOK. 

Dr. T. S. Price asked if tlie amount of turbidity would 
depend on some power of the length of the tube ? 

The Chairman said that the determination of the 
diflferont degrees of turbidity in water was a matter of 
very great importance, for the reason that the Altratlon 
of water, which was probably carried on with tho object 
of removing bacteria, could not be controlled by baoterio* 
logical examination without some conaideraole delay. 
Two days at least w'oro required before tho operation of 
the filttirs could bo satisfactorily checked. Any method 
of determining tho turbidity rapidly became, therefore, of 
immense importance in enginooring. It was impossible t^at 
any bacteriological method could throw such rapid light 
on the subject as the determination of the turbidity, or 
otherwise, of water. 

Mr, Liverseeue, in reply, said he knew of no law which 
had been formulated to give the relation between the 
amount of light passing and the length of the turbid 
liquid. The proportion between 1 ft. and 2 ft. being 
about one to ton suggested the amount of light that 
might vary inversely as the cube of the len^h. He was 
not sure that the method would she exact enough for 
testing bacteriological filtration. Probably the difference 
between 0 and 0-5 w'ould be a serious diflEerenoe, bacterio* 
logically. The method would be more useful for un- 
filtered waters. 


THE INFLUENCE OF SMALL QUANTITIES OP 
ELEMENTS IN COPPER UPON ITS REACTIONS 
WITH NITRIC ACID. 

BY J. H. STANftBlE, B.SC’., F.I.C. 

Tlio cliaract-or of the reactions which take place when 
pure metals arc dissolved in nitric acid has been the subject 
of many invosiigations, and the general effects of diluting 
the acid and of varying the temixirature at which tho 
dissolution takes place, are well known. Also, the efifeota 
of the presence of nitrous acid in the nitric acid solution, 
and of nitrates formed during the aissolution of the metals 
in it have received much attention. Aoworth, Armstrong# 
(Gladstone and Divers are among those who have done 
much work in this direction, but very little seems to 
have been done in tho direct investigation of the effects 
of impurities in the metals themselves upon their general 
reactions with the acid, and it is to tliis end that the work 
described in tliis papr^r is directed. 

Given a samp!': of the pure metal and a solution of 
nitric acid it may be stated that the volume and com- 
position of the gas liberated by the dissolution of a mven 
weight of the metal in a given volume of the acid will 
depend upon tho dilution of tho acid and the temperature 
at which the reaction takes place. If, however, any 0»o of 
these conditions is ollowecl to vary, a variation in the 
result may be looked for. The work now to be described 
has for its object tho detection and measureiment of 
variations in tho voliimo and composition oi tho evolved 
gas caused by the introduction of small quantites of ele- 
ments into pure copper. 
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Th«> apmraiuB used m of simple form and readily con- 
trolled. jtt is shown in Fig. 1. The reaction is carried 
out in a small beaker A fitted with a rubber bung through 
which pass an angle tube for the escape of tne gas, a 
delivery tube with a narrow bore for the addition of the 
acid, and a thermometer to determine the tenn)»iratiire of 
the reaction. The bottom of the bung is out away at a 
email angle near the gas tube, and the under surface 
coated with a thin film of paraffin wax. The acid delivery 
tube is connected with the burette JB, from which the 
measured ouantity of the acid solution is run into the 
beaker. The lower part of the burette is surrounded by 
a water jacket C, for raising the temjwrature of the acid, 
and the lower part of the beaker is immersed in a water 
bath D. A graduat-od cylinder, fittf»d with an angle tube 
and stopcock, and standing in an inverUnl bell jar F. is 
used for collecting and measuring the evolved gas. A second 
bell jar G is connected with the first jar by a flexible tube, 
and is so arranged that it can be raised or lowered to 
regulate the level of the water in the first jar to the 
recrements of the experiment in hand. 

The oxygen apparatus consists of an ordinary drying 
cylinder, having a tap funnel connected to the tiibulure 
at tlie bottom of the cylinder by a flexililc tube. The 
cylinder is graduated and is fitted with a rubber bung and 
tfelivory tune. 

An experiment is carried out as follows ; — The metal is 
reduced to filings, which are siftc'd through brass gauze 
with 64 meshes to the linear inch, and the siftad portion 
is carefully magneted to remove particles of iron derived 
from the file. One grm. of the filings is trans- 
ferred to the dry lieaker. The rubber bung, to which tlio 
burette is attached, is held in position by a retort clip, 
the acid run into the burette and levelled. Tlie beaker 
is then pressed on to the bung, the nieasuring cylinder 
attached, and a watt^r lute run l>etwoen the rim of the 
beaker and the side of the bung to ensure the apparatus 
being gas tight W'hen in position. Hot water is poured 
into the water-jacket surrounding the portion of the 
burette cuntaining the acid. The hot w'ator bath in 
which the beaker is tfc bo partly immersed is now pre- 
pared and brought into position, and one minute allowed 
for the beaker to come to the tcunperaturc of the bath. 
The acid is then allowed to run in slowly, and the tem- 
perature noted. When the action is finislied water is 
poured into the burette, and allowed to run mto tbi' 
beaker. In this w'ay tlie w'hole of the gas is transferred 
to the measuring cylinder. The wal/or is levelled and the 
volume of the gas read off. Tlie level of the wuiier in the 
bell -jar is then raised, its teinfS'raturc taken, and a 
measured volume of oxygen added to the gas in the 
cylinder. The cylinder is shaken to remove the la.Ht traocs 
of nitric peroxide, allowed to stand for a minute, and the 
volume of gas again read off. The heiglit of tlie barometer 
is then taken, and the ex|X'rim<mt is finished. 

The water over which tlie gas is collected and tlie oxygen 
apparatus are allowed to come to the same ternperaure 
before use. 

The folio winfj example shows the method of w'orking : — 
Volume of air in apparatus before the addition of a(‘ids= 
46 c.o. ; volume of gas in cylinder = 215 c.c. ; volume 
of oxygen added = 125 c.c.; volume of residual gas — 
73 c.c. ; temperatuni — 20-irC. ; pressure" 756 mm. 

From the data thus obtaiiUMcl it is easy to find the volume 
of nitric oxide originally present in the collerted gas, and 
this, together with the volume of nitric oxide already 
removed by the oxygen of the air present in the apparatus 
at the beginning of the experiment, gives the total volume 
of nitric oxide liberated from the acid solution. The 
volume of the gases other than nitric oxide is also readily 
determined. 

In the experiment in which the aliove measui’cments 
Were made tlie volume of nitric oxide, corrected to the 
dry gas at N.T.P., obtained by the dissolution of 1 grm. 
of pure copper in 15 c.c. of nitric acid (sp. gr., 1*2) at 65“ C. 
was 176 C.C., and the volume of the other gases 1 c.o. 

The standard copper used in the, experiments was 
obtained by fusing the electro- dejxisited metal under 
charcoal in a carbon crucible, and well agitating the 
molten metal in contact with the charcoal. The metal 
was then allowed to sblidify under choxcoal so as to prevent 


absorption of oxy^n during solidification, and gave on 
electrolytic assay Cu = 100*04 per cent. 

Variations in 7'emperatuf;e . — A nuinlier of experiments 
were made to determine the general effect of varying the 
temperature at which the reaction takes place. One grmu 
of copper was dissolved in 16 c.c. of nitric acid (sp. gr. 1‘2), 
The experiment was carried out exactly as described 
above, and the temperature was regulated by the water- 
jacket and water- bath. The time required for complete 
dissolution was iioUnl. The results are given in the 
following talile, and are also plotted on the curves. 


Fig. 2:— 

TImo in 

Temperature 

in 

Volume of 

Total Volume of 

min. 

Nitric Oxide. 

Gas Lllierated. 

5tt ! 


c c. 

c.c. 


2.'> 

137-5 

142-0 

»0 

35 

1H9-6 

146-.6 

10 

46 

163-0 

157-0 

6 

66 

103-0 

167-0 

5 

65 

170-0 

179-0 

6 

76 

182-0 

186-0 

4 

85 

186-0 

186-0 

3 

95 

192-0 

193-6 
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Reference to tlic curves makes it clear that increase in 
the teniporaturc at winch the reaction takes place causes 
a considerable increase in the volume of nitric oxide 
liberated, and a slight decrease in the volume of gas otlier 
than nitric oxide. 

Dilution of the Arid.— Nitric acid of sp. gr. 1-2 contains 
5*H gnus, of nitric acid in 15 c.c. ot the solution. In deter- 
mining the effect of dilution on the volume and oom- 
jxjsitiou of tlio evolved gas, it was arranged that the 
volume of acid solution used for each experiment should 
contain fi-H grins, of nitric acid. The other conditions were 
kept as constant as possible ami the temperatures actually 
olisorved varied lit-tJc from 70“ (X One grm. of standanl 
copper was used for each experiment, and the rcflults itre 
embodieil in the following table ; — 


Volume of Acid 
Holutioii. 


0 . 0 . 

20'n 

15-() 

12*5 

6-5 


Volume of 
fitric Oxide. 

Total Volume 
of Uas. 

P.C. 

c.c. 

168-5 

169-6 

177*6 

1 78-6 

167-5 

170-0 

1.30-0 

138-0 

74-0 

80-0 


It was evident from the lost two exporimenta that the 
quantity of nitric jjeroxide in the apparatus largely 
exceeded that whioli would he formed ny the miion of 
nitric oxide with the oxygon of the , air present in tbto 
beaker at the beginning of the reaction. Therefore, 
nitric peroxide is clearly a product of the reaction when 
the acid solution exceeds a certain strength. From 
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iMtveral oonfiider&iions it decided to use nitric acid of 
1*2 sp. gr. for the general experimented and to keep the 
.temperature of the reaction about 66* C. 


Varteiiea of Commercial Copper . — The following readlta 
«how the necessity of using pure copiwr for the standard 
>experimcntB : — 


Varieties of Copper. * 

1 

Volume of 
Nitric Oxide. 

Total Volume 
of Gas. 

1 

c.c. 

c.c. 

‘Copper for electrical work 

177-0 

170-5 

Dry copper • • 

158-5 

160-0 

Kod copper (rolled) 

152-0 

162-5 

ISheet copper (hard rolled) 

148-5 

162-0 


The ordinary impurities in commercial copper thus 
affect the volume and composition of the gas liberated 
by the diHSolution of the metnl in nitric acid. The sample 
•of dry copj>er given in the above table was prepared by 
molting pure cooper in contact with air ; so that oxygon, 
which is gencrallv present in the commercial metal, has 
the same general effect as other impurities. 

Pure Copper . — In a number of experiments with the pure 
sta,ndanl eo})p<*r and nitric acid {1’2) at a lemiKirature 
of 66 °C., 1 gram of the metal gave 176 to 177 c.c. of 
nitric oxide, and it was decided to take 176 c.c. as the 
standard volume for the nitric oxide liberated under the 
above conditions, and 1 77 for the; total volume, so that the 
liberated gas is practically all nitric oxide. From the 
■equation commonly accepted, it is found that 1 grm. 
of pure copper should liberate 234 c.c. of nitric oxide. 
Thoroforo, there is a dehciency of 25 jier cent, in the volume 
of gas actually collected. As nitric oxide is only slightly 
aolublc in water, and as the gas is delivered on to the 
surface of the water in the collecting cylinder, and is only 
in contact with it for about 10 minutes, this source of error 
may be neglected. Hut nitric oxide is somewhat freely 
soluble in nitric acid and nitrate solution, and some 
•ex|X^rimentB were made to determine how far this solubility 
would account for the deficiency noticed above, assuming 
the equation to be correct. 

The absorption apimratus consists of a short glass 
cylinder of 26 c.c. capacity, fitted with a rubber bung 
and two angle tubes. The longer of the two tubes has a 
narrow bore, and is expanded at one end into a fiat disc 
which, when the tube is in position, presses on to a pad of 
glass wool at the bottom of the cylinder. 'J’his arrange- 
ment breaks u}) the bubbles as they escape from the tube, 
and brings the gas well into contact with the absorbing 
liquid in the cylinder. Also, no difiioulty is ex|X*rienc«a 
in displacing the whole of the gas in the apparatus at the 
■end of the experiment. 

The only difference in the arrangement of the apparatus 
for these experiments, and that already deseribea, is in 
the introduction of the absorption tube between the beaker 
and the collecting cylinder. A second water-hatli is used 
to bring the absorption tube to the required tempi'rature. 

A number of ex^riments were carried out as follows : — 
One grm. of standard copjier was dissolved in 16 c.c. of 
nitric acid (1*2) at Ori"" C., and the gas passed through 
the absorption tube into the collecting cylinder. The gas 
remaining in the apparatus was then driven into the 
cylinder and the nitric oxide estimated. 

Fifteen c.c. of the absorbing solution at 65* C. were used 
'ior each experiment. 


Absorbing Solution. 


Volume of 6a* 
absorbed. 


I 


Nitric acid (1 2) alone 

.. .. with 1 Rim. of copper dissolved in 

It and the solution gently 

boiled for 6 mins 

,» „ with i grm. of copper dissolved In 

it and a current of air blown 

through the solution 

^ .• ,. with lipm. of copper dissolved in it 

Neutral solutiim of copper nimte 


c.c, 

69-0 


. 35*0 


80*5 

2'6 

IS'O 


These experiments simply oonffrm the well-knoim 
facta that nitric acid and copper nitrate in solution absorb 
nitric oxide, and further that this absorption ooeountSy 
largely at any rate, for the difference between the volume 
of the gaa actually collected, and that indicated by the 
usual equation. lor it is worthy of notice that the volume 
of nitric oxide absorbed by nitric acid at 65° C., added to 
the volume liberated by the copper at 65° C., gives roughly 
the volume calculated from the equation. 

Influence, of Arsenic* Antimony, and Bismu(h.-~-*thi> 
part of the work now to bo described is a systematic 
examination of the effects of arsenic, antimony, and bla- 
muth when introduced separately into copper, upon the 
reaction of the latter metal with nitric acid. From what 
has been said already in connection with the effects of 
the impurities present in commercial copper, it is clear that 
considerable care must be exercised in the preparation of 
the alloys so as to ensure that only the two metals under 
consideration shall bo present in them. In the prei)aration 
of these alloys, it was found convenient to prepare a rich 
alloy of cupper and the other metal, and to use weighed 
portions of this alloy to introduce the second metal into 
fresh portions of pure con^xsr. The preparation of on 
alloy was carried out as IoIIowb f— 

'The weighed ()uantity of copper was molted under 
chan*oal in a carbon crucible, ana well agitated in. contact 
with the charcoal ; the weighed quantit||r of rich alloy 
was then dropped in and the metal well agitated to ensure 
ix^rfoct :y^xture. The pot was withdrawn from the fire 
end allowed to cool with the Hd on, the surface of the alloy 
being further protected from the atmosphere by the layer 
of charcoal. In this way, complications due to the 
absorption of oxygen by the solidifying alloy were avoided. 
The button of alloy was weighiKl when cold, and its weight 
compared with the weight of metal used in its preparation. 
The buttons usually prepared weighed 200 grains, and the 
loss during prej)aration was generally less than 0*2 groin. 
The alloys containing arsenic and antimony showed no 
signs ‘ of liquation, and their composition was taken os 
jiropared ; but those containing bismuth showed signs of 
liquation eVen below 1 per cent#' of bismuth. Above 1 
per cent, the liquation was very marked, small globules 
r>cing extruded through the surface of the buttons. A 
numlxsr of these globules wore detached from the buttons 
and analysed. The analysis gave 99*7 j)er cent, of bismutbr 
an<l the amnioniacal solution, from which the bismuth, woe 
jjrecipitated, had a faint blue colour due to the presence 
of a trace of copjior. But, since it would bb practically 
impossible to detach the globules from the buttons without 
bringing away a little of^ho alloy, this trace of ooppeir must 
be regarded as adventitious. Therefore, a solidifying alloy 
of copper and bismuth rejects pure bismuth, and this is 
BO even when the content of bismuth exceeds 50 per oent* 
It was, Xheroforc.Jneoessary to analyse the series of copwr- 
bismulh alloys prepared for the exixjrimonts to be dhn^oed 
later, ami, os the amount of liquation could not be con- 
troll^, the composition of the series is not os uniform as 
that of the antimony and arsenic series. 

The arsenic antimony, and bismuth used in the prepara- 
tion of the alloys were specimens of the ordinary pure 
metals, and as not more than 3 per cent, was put into an 
alloy, only the merest traces of impuritieB would be thus 
introduced. 

In order to make the oomT»rieoo as completo ae poMiblOy 
1 grm. of each of thcjse metals was dtseolved in 15 o.o» 
of nitric acid {\’2), the gas collected and determined. 
The arsenic and bismuth diaeolvetl readily at 65* C., but 
the antimony was oxidised slowly even at 94° C. The 
following, tables gives tlie volumes of the dry gas at 
N.T.P. 



j Nitric Oxkle. 

Total Oaa. 

TeniiKiiature. 


c.c. 

c.c. 

•c. 

Arsenic 

827-0 

380-0 

«7 

Antimony 

1«8^) 

199-5 

04 

Bismuth 

79*5 

• 

61-0 

67 


Reference to the table renders it evident that nitfio 
oxide is the principal gaseous product of the dtsaolutioii 
of arsenic ana bismuth in the 1*2 acid, for 99 and 98 per 
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Th«> apmraiuB used m of simple form and readily con- 
trolled. jtt is shown in Fig. 1. The reaction is carried 
out in a small beaker A fitted with a rubber bung through 
which pass an angle tube for the escape of tne gas, a 
delivery tube with a narrow bore for the addition of the 
acid, and a thermometer to determine the tenn)»iratiire of 
the reaction. The bottom of the bung is out away at a 
email angle near the gas tube, and the under surface 
coated with a thin film of paraffin wax. The acid delivery 
tube is connected with the burette JB, from which the 
measured ouantity of the acid solution is run into the 
beaker. The lower part of the burette is surrounded by 
a water jacket C, for raising the temjwrature of the acid, 
and the lower part of the beaker is immersed in a water 
bath D. A graduat-od cylinder, fittf»d with an angle tube 
and stopcock, and standing in an inverUnl bell jar F. is 
used for collecting and measuring the evolved gas. A second 
bell jar G is connected with the first jar by a flexible tube, 
and is so arranged that it can be raised or lowered to 
regulate the level of the water in the first jar to the 
recrements of the experiment in hand. 

The oxygen apparatus consists of an ordinary drying 
cylinder, having a tap funnel connected to the tiibulure 
at tlie bottom of the cylinder by a flexililc tube. The 
cylinder is graduated and is fitted with a rubber bung and 
tfelivory tune. 

An experiment is carried out as follows ; — The metal is 
reduced to filings, which are siftc'd through brass gauze 
with 64 meshes to the linear inch, and the siftad portion 
is carefully magneted to remove particles of iron derived 
from the file. One grm. of the filings is trans- 
ferred to the dry lieaker. The rubber bung, to which tlio 
burette is attached, is held in position by a retort clip, 
the acid run into the burette and levelled. Tlie beaker 
is then pressed on to the bung, the nieasuring cylinder 
attached, and a watt^r lute run l>etwoen the rim of the 
beaker and the side of the bung to ensure the apparatus 
being gas tight W'hen in position. Hot water is poured 
into the water-jacket surrounding the portion of the 
burette cuntaining the acid. The hot w'ator bath in 
which the beaker is tfc bo partly immersed is now pre- 
pared and brought into position, and one minute allowed 
for the beaker to come to the tcunperaturc of the bath. 
The acid is then allowed to run in slowly, and the tem- 
perature noted. When the action is finislied water is 
poured into the burette, and allowed to run mto tbi' 
beaker. In this w'ay tlie w'hole of the gas is transferred 
to the measuring cylinder. The wal/or is levelled and the 
volume of the gas read off. Tlie level of the wuiier in the 
bell -jar is then raised, its teinfS'raturc taken, and a 
measured volume of oxygen added to the gas in the 
cylinder. The cylinder is shaken to remove the la.Ht traocs 
of nitric peroxide, allowed to stand for a minute, and the 
volume of gas again read off. The heiglit of tlie barometer 
is then taken, and the ex|X'rim<mt is finished. 

The water over which tlie gas is collected and tlie oxygen 
apparatus are allowed to come to the same ternperaure 
before use. 

The folio winfj example shows the method of w'orking : — 
Volume of air in apparatus before the addition of a(‘ids= 
46 c.o. ; volume of gas in cylinder = 215 c.c. ; volume 
of oxygen added = 125 c.c.; volume of residual gas — 
73 c.c. ; temperatuni — 20-irC. ; pressure" 756 mm. 

From the data thus obtaiiUMcl it is easy to find the volume 
of nitric oxide originally present in the collerted gas, and 
this, together with the volume of nitric oxide already 
removed by the oxygen of the air present in the apparatus 
at the beginning of the experiment, gives the total volume 
of nitric oxide liberated from the acid solution. The 
volume of the gases other than nitric oxide is also readily 
determined. 

In the experiment in which the aliove measui’cments 
Were made tlie volume of nitric oxide, corrected to the 
dry gas at N.T.P., obtained by the dissolution of 1 grm. 
of pure copper in 15 c.c. of nitric acid (sp. gr., 1*2) at 65“ C. 
was 176 C.C., and the volume of the other gases 1 c.o. 

The standard copper used in the, experiments was 
obtained by fusing the electro- dejxisited metal under 
charcoal in a carbon crucible, and well agitating the 
molten metal in contact with the charcoal. The metal 
was then allowed to sblidify under choxcoal so as to prevent 


absorption of oxy^n during solidification, and gave on 
electrolytic assay Cu = 100*04 per cent. 

Variations in 7'emperatuf;e . — A nuinlier of experiments 
were made to determine the general effect of varying the 
temperature at which the reaction takes place. One grmu 
of copper was dissolved in 16 c.c. of nitric acid (sp. gr. 1‘2), 
The experiment was carried out exactly as described 
above, and the temperature was regulated by the water- 
jacket and water- bath. The time required for complete 
dissolution was iioUnl. The results are given in the 
following talile, and are also plotted on the curves. 


Fig. 2:— 

TImo in 

Temperature 

in 

Volume of 

Total Volume of 

min. 

Nitric Oxide. 

Gas Lllierated. 

5tt ! 


c c. 

c.c. 


2.'> 

137-5 

142-0 

»0 

35 

1H9-6 

146-.6 

10 

46 

163-0 

157-0 

6 

66 

103-0 

167-0 

5 

65 

170-0 

179-0 

6 

76 

182-0 

186-0 

4 

85 

186-0 

186-0 

3 

95 

192-0 

193-6 
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Reference to tlic curves makes it clear that increase in 
the teniporaturc at winch the reaction takes place causes 
a considerable increase in the volume of nitric oxide 
liberated, and a slight decrease in the volume of gas otlier 
than nitric oxide. 

Dilution of the Arid.— Nitric acid of sp. gr. 1-2 contains 
5*H gnus, of nitric acid in 15 c.c. ot the solution. In deter- 
mining the effect of dilution on the volume and oom- 
jxjsitiou of tlio evolved gas, it was arranged that the 
volume of acid solution used for each experiment should 
contain fi-H grins, of nitric acid. The other conditions were 
kept as constant as possible ami the temperatures actually 
olisorved varied lit-tJc from 70“ (X One grm. of standanl 
copper was used for each experiment, and the rcflults itre 
embodieil in the following table ; — 


Volume of Acid 
Holutioii. 


0 . 0 . 

20'n 

15-() 

12*5 

6-5 


Volume of 
fitric Oxide. 

Total Volume 
of Uas. 

P.C. 

c.c. 

168-5 

169-6 

177*6 

1 78-6 

167-5 

170-0 

1.30-0 

138-0 

74-0 

80-0 


It was evident from the lost two exporimenta that the 
quantity of nitric jjeroxide in the apparatus largely 
exceeded that whioli would he formed ny the miion of 
nitric oxide with the oxygon of the , air present in tbto 
beaker at the beginning of the reaction. Therefore, 
nitric peroxide is clearly a product of the reaction when 
the acid solution exceeds a certain strength. From 
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Similar series of ei^riments were made with mixtures 
of copper and arsenic^ copper and antimoiiv, and OEmper 
and msmuth, to determine the effect of simply mixmg 
two metals as compared with alloying them The 
copper and bismuth were used in the form of sifter! liliugs ; 
the arsenic and antimony were powdered in an agate 
mortar, and the powder sifted. In preparing a given 
mixture, the required quantity of the other metjvl was 
weighed on a watch gloss and then made up to I grm. 
with copper. The mixture was treated in exactly the 
same manner as the corresponding alloy. The results 
are tabulated below, and are also piottoef on the corres- 
ponding curve diagrams ; — 


The investigation furnishes another example of ^ 
marked influence of small quantities of elements, both 
metals and non-metals, wpon the properties of metals, 
about which there is still much to said, A mOfe 
extended research is in progress, and may throw furtlmT 
light on the subject. 

It mav be suggested that, in carrying out thisrSseSlok 
it would have been more complete if the compositions 
the residual gas had also been determined ; but M tbo 
chief aim of the nrewent work was rather to prove * 
differential action than to give complete and3rtioardetalIl, 
this was not attempted. Nitric oxide is tho prindpil 
gtts liberated by the metals present in the alloys under 


Mixtures of Copper and Arsenic. 


Mixture. 


1 " 

1 2. 

8. 

4. 

6. 

6. 

L/-._ 

1 

0. 

10. 

Arsenic per cent 

Vol. of nitric; oxide 

Total vol 

0*00 

170-0 

177-0 

0-05 

174-5 

170-0 

0-10 

174-0 

179-0 

0-26 

176- 0 

177- 6 

1 

0-60 

176-0 

176-6 

0-76 

17.6-0 

177-6 

1-00 

I 176-0 
176-6 

1 

' 1-60 

1 174-0 
178-0 , 

1 2-00 
174*0 

1 177*6 

• 

2*60 
176*0 
170*0 j 

INK) 

174tO 

178*0 



3Iixiure.8 of Copper and Antimony. 






1 

Mixture. j 


1. 

2 

8. 1 

4. 

6. 1 

6. 1 

,7. 

8. 

0. 

10. 

Antimony per cent 

Vol. of nitrio oxide 

Total vol j 

0-00 

170-0 

177-0 

0-06 

174-6 

177-0 

0-10 

174-0 

170-6 

0-26 

1 176-0 
177-6 

1 

0-60 1 

176- 0 1 

177- 6 I 

1 1 

r 0-75 
176-0 
178-0 

1-00 
176-0 1 

178-6 1 

1-60 
! 174-0 
176-6 

2*00 

174*0 

177*0 

2^50 

176*0 

177*6 

t*00 

174*0 

178*0 


antimony dineolvod cmnulotcly, boyond that tlio solution became milky, and a ilioht dark 
sediment showed that the antimony wus not «'ompletely oxidised under the conditions of tlie experiment. ^ 


Mixtures of Copper and Bismuth. 


Bismuth per cent. . 
Vol. of nitric oxide 
Total vol 



1. 

2. 

8. 1 

4- 1 

6. 

8. 

f 0-00 

1 176-0 

177-0 

0-06 

178-6 

176*6 

0*26 

174*0 

177*0 

0*76 

1 174*0 

176*0 

i*fo 

178*6 

176*6 

2*00 

178*0 

176*0 

8*0 

171*0 

174*0 


It has Viocn sliown by the foregoing cxptiriraente that 
the presonco of impurities in copper, oven in very small 
proportions, modilies the reaction of the metal with nitric 
aoia, and that this effect is altogether out of proportion 
to the quantity of impurity present. When oxygen is 
the impurity, the falling off in the volume of gaslitnirated 
may be duo to part ot the metal being already oxidised 
at the commencement of the acid attack. 13ut the 
explanation of tbo action of arsenic and antimony must 
be looked for in quite another direction. In a juire 
oopper-arseiiic alloy, containing an excess of coppr the 
arsenic is present as arsenide, and it is tlie relation of the 
arsenide to the excess of cop|>er that confers upon the 
alloy its characteristic pr<qK''rties. When the alloy is in 
the molten state it is witliout doubt a solution ; but 
during solidification this simple composition may be 
modified, and a numlwr of changes may take place, such as 
the crystallisation of pure copper, the formation of 
eut<jotics, and the segregation of the arsenide itself. Hut 
as all or any of these changes would result in the more 
or less complete separation of the main bulk of the copper 
from the arsenide, it is difficult to see how the presence of 
arsenic in such a mixture could seriously affect the action 
of nitric acid upon it. 

It would ap|)ear that a much more intimate relation 
of the arsenic with the whole mass of the copix^r is required, 
and the condition of moat intimate relation of the arsenic 
with the whole of the copper would be funiished by a 
perfect solid solution. Thus, the minimum action would 
be given by the alloy containing the ijereentage of the 
added metal which gave the most perfect solid solution. 
If this view is correct tbo point is reached for oopper- 
arsenio when the arsenic equals 0'20 per cent., and for 
copper-antimony when the antimony equals 0*5 per cent, 
^o, the behaviour of the copper- bismuth alloys seems to 
indicate the absence of so ha solutions from theff oom- 
ppsitiona. 


coiwideration, and is readily estimated with suffldeilt 
ae<;uracy for the purqwso. It is here regarded aS an 
indicator of variations in the chemical change due to 
varnltions in the composition of the metal pro^oing It, 

Refinements in the methods employed Wve bMn left 
for future work. 

Discussion. 

Dr. T. S. Price said that many investigations bfi d 
already been carried out as to the action of nilHo aold 
on different nietaJs, and the action varied very mndl 
with the strength of nitric acid used. The preseboe of 
nitrous acid bad been found by Veloy and others to hata 
great influence. Did Mr. Stansbie investigate to see if 
there were other substances present which might aihhl 
the results ? The presence of nitrous acid and otbor 
snbstaneos in the nitric acid was so very important that 
ho should have thought it would have been taken toto 
account at the very beginning of the investigation, "Tba 
subject was a very complicated one. He had bad occaaibn 
recently to look up accounts of the action of nltiio add 
on metals, and they seemed to be very oontradiototy. 

The Chairman did not quite agree with Dr. fY kat 
regard^g the influence of nitrous acid, bewauae 
great consistency of the results which Mr. flitiliabie 
appeared to have obtained. If it were due to aoddental 
impurities of that kind such' uniform reaulta would not be 
expected. The two tables seemed to him to eontaln 
the pith of the matter, and the results were exttemely 
remarkable--the influence of the limited prOportioh ift 
arsenic and the nature of the gas evolved, mth tegaid 
to the other gases, ie supposed they wore lanelr nltram 
and nitrous oxide. Tne discropanoiei &twoon^ 
amounts obtained, 137 o.o. at1^ C,« and 192 At 
95” he supposed was due to the insoldbUity of Ofdia 
in hot nitnc acid and copper nitrate Mutiom > 
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HKKinb wity as in what ie t«rmc?d rnai*t<^nMil<‘. With ; 
04 par celnh of mangar>Oi«e, the nei‘dir*8baj)€*d cryaial» are ^ 
ttiixi4ji0t anti the segregated p<.>rtionH more e^tended and 
|iw»ra coniilinouK, tending to enclose Bpu<‘os c-«un|)f>sed of the 
|tftfl|dle"Shej,>ed crystals and the dark ground work. Witli 
3i'0 pf>r cent, the lu^edle-shajK^d erystfils are very sriiall and 
very fine. Kvidently they are of the same eonij)(»Mtioii 
*$ the segregated portions, whieli now fcnin continnous 
bpimdariestothedark groundwork, in sonic ])art.H nanow 
ha otheJ’S very v ide iiml massive,. 

With further increase ol inangancMc, the si'uiegated j 
|K)rtin*i^ gf^t larger and larger, the m^t'dle-shapcd crystals , 
:|(|ilj[na 08 t di»ap]X‘ar, ami llie wiioh' lield is conijiosed of two | 
portiona — the dunlile l urhuh- of iion ami tnangaiu'se tonn- j 
the hard white jironiinenf honiularv inasscs and the ! 
datk ground, eonlaining very Hinall hut. iricguhir nei-dle- , 
shaped crystals, giving it the apjtiaiame ol a iMilielie 

liaiitro* 

Fig. 7 UhistrateK this strmturt 'J’lie h.iuiple eonlams 
2'8 per cent. otmunganeMi Mungam'si' lias a more power lul , 
inili.U''nCf5 on the eondition of laihtiii Ilian mImoii, loi with . 
equal parts of Hilioon and inangam.se 1 here jh mm |i mote 
combined earbon thait graplulr, ami a fola.1 uhseme of 
large Hakes of graphite. 'I'lns ])ioh)il)l> due to the l;»c| 
that manganese rea<lily nniles with cuthou, wluii' silu on 
does not, and that a dnuhle curhule of mm uml muiiLcou'se , 
ia produced in east iion in Ihi' ahsence oi HuJjilun ami > 
oilicom When silicon ih pieseiil. llie maiigane.si' eaii unite ' 
with it, and thus ueutraiiHe any po\\’er the silYron may * 
pGS#&«8 of causing the sepaiation ol ginphile. 

To further ti'st tin- elfcct ot manganeKe on east iron, 

IV coat iron, praetieaily free fioiii silnon, was laken, and , 
1*5 pt>r cent, of niangancse uddisl. 'I’Iuh alloy, when i 
thoroughly melted, was lo'pt sonn* time in the molten 
state, then transferred, in a l oyoicd cim ihle. to a inutile, 
as bt^fore desenhed and kejit at a trMiiju'ral ure of 1 KHl (', 
for spine hours and allowed slowly to < nol Not witlistaiul- 
ing the slow cooling the metal was white, huril, and had the 
same structnn) as tlie pieccdmg oni s | 

JkJpfrCt of rho«phoru\ — t)ur jireseiit knowledge of the j 
olfeot of phosyjhonis on iron is largely <lue to tlu' researches | 
of Mr. J. E. Stead, whose woik on the suhjet ( is know'n ! 
to all iron metallurgi.sts. When the action of jihosplioriis , 
on iron is considereil liis results mav he taken as con- i 
oltisivo and almost exhaustive. IJi' periirn'iiDy remarlvs j 
(*‘jGur. Iron and Steel lust No. Jl,, IhdO) the study i 
of binary alloys is comparatively easy comiiari'd w'ltli 1 
the roftearch relating to coniyiouuds o) non with carbon j 
and phosphorus.” 

In such eompoundfi the carbide and yihosjilndr* olten . 
exist side by side, and mei-e etching is often msufhejent ' 
to distinguish one from tlu' other The method of heat 
tinging has been found by Osmond and iSfead to be most 
offootivo in indicating the pbosphidt; and earladu areas, 
bGoauso the carbide takes tlu^ dce|>cr luu' on heating to a 
givoii temperature. Both the earbule and the phosplmle ; 
lUire intensely hard, but Stead cousulejs the earhide the } 
border of the two. On heating (’ust non eoutainmg > 
pho»phoruft at htfO'’ 0, and eoolmg moderately rapidly, 
tbe phosphide passes into solid solution, ami is, on eoolnm, 
distributed between the m^wly-formed pcarJite grams, 
obd, therefore, behaves in a Himilnr manner to that of 
ittooL free from phosphorus. As the enrhnn inciease.s , 
ibo phosphorus is thrown out of solution and exists us a 
free phosphide. 

In ordfer to ascertain the effects of varying proportions 
.of phosphorus on coat iron, practicnlly pun* non was imdlcd 
witih phoRphorus, from 0*25 to ‘J-0 yier c»‘nt First, a 
tiob pbospnorio east iron was made and analysed to gi^t 
percentage of phosphorus. Ftoin thus rich ailov , wlum 
added to the iron ana carbon were obtaine<l (be ab(»ve- 
rtneptionwl alloys. 

The alloys were prepared in the same way as the y>rt - 
roontioned alloys, kept at a high temperatme hir 
4?ifc!rttg time, and slowly cooled. The alloy with 0-25 yier 
pbosphorus was found to consist of two ebiei 
moswive, hard, white port^pn of cementito of 
veryilSw^gular shitpo and a mixture of a tine structuro 
ifiiMttg tn© eutectic. In this outeotio a number of white 
neodli^Siiaped crystals crowed the ground in different 
dlWi^in«» are probably oewentitc. 


With 0*5 to 1*0 per cent, of phosphoruB, the entoctio 
matrix is divided into elongated grains, the boundaries 
of w'hioh are composed of the yihosyibide odtectie in aomo 
parts and massive cementito in otlicrs. The cemontite 
also segregaied in largo sfructui eloss niassoa in other parts 
of the section. The ground mass w'^as of a eutectic nature, 
but the phosphide was evidently largely conceutretwl in 
the boundaries of the grams. 'J'his struofure is shown 
in Fig 8, which contains 1*0 yier cent, of ydiosyihorus. 

With higher yiercentagi'S, as in Fig. 0, wdiich contains 
- y>er cent, of yihosyiliorus, the ground mass is entirely 
pcrhtic and yiroh.abl}’' <-onlams some y>Jios])hoi'us, hut the 
greater part is in llic yiorlioriH of tlu^ homuianes yiarallol 
with the cementife ma.sM's, which aie white and structure- 
le.ss. This would not be (lie case if I hey coutained any 
notable <juari(i(y' of yihosyihorus. 'riiey may contain 
some [ihosphorus in sohd sulution, but the (|uan(ity is 
yinibably very small, 

'^l he <jiiestioii may now be asked • Docs j>hosy)horu.s in 
any wav iiiflucnec tin- fomlitum <if lairboii in iron ? 
This IS a tlifliciilt thing 1o prove ai)solu1('l\ . In the first 
yilaf'e, tln> ti*acliirc(j Mir face ol pure cast iron (iron and 
carbon), when allowed (o cooj m1ou|\ m (lu* .same wav and 
a( the same lati* as yihosyilioTJc casi irons, was found to 
be of a grey I'olout, while all iJioHe conlauuue phf>sy)lim‘us 
W'cre wJiitc 'hhi.s umihl seem to imiuale tliat phosphorus 
imhirre.M (omhiiu'd carl»>n ; hut the yrhosjihide of non js 
also W'hite, and the light colour nu)y|bc, due to t la* phosyilude 
On the other band, the polislaaf and etched .sis'hons sliow^ 
very much grr*ater poi'tions o( niasHive ermenhte than in 
the caHr> of ymic <’us( non, I In* strncluie ot saIucIi was 
finer and flu* ci'yst.al gr’airis smaller. 'I'lns is. in accord 
unce wuth ]\lr. Stead's ohsci v at ion, lliat yiliusyihoniM 
yiromotes the formation of large ciyslah’ 

An inlcrestiug saruyilc of (In' eomhined eflect of yilios- 
yiborus and Hilicon vmis brought trr me some time ago by 
i\lr. BiK'lianuTi, the an.iJy.-'is of which is ns follows. — 
(^)lnb^ne(l earbon. 0:^; eraplutc, ‘J*(). pliosyihorus, 
2*1; mangancKe, 0*8; silicon, f-pr) per <cnt. 'riic 
structurii is slnrwn in Fig 10 Jn this ( asi* the ftliosphorus 
is exceptionally iiigh, and is in extess of the silicon. 
'I'he fractureil surface was gicy, and tlie metal do, so 
grained, but, on trying to drill it, it wa,s tound to be too 
hard for the drill to mit, it 'J he miero-Hcction coutains 
largo jilatf'H of grajrlntc like oiihnaiv gicv iron. '^I'lie 
]>ho8ph()ruH I'uteetic js ahmnlantly I'Vnlenl in all part.s, 
and there is also lln* usual eutectic matii.v. 

Now', ill tins cH fie, 1 he fiiio.sjiiiorio- did not mak<'» the iron 
white, and the silicon did not makr' ])oitions of it gicy. 
1 consiiler tlial, in tins ca.se, tin* sdnou ami iiliosjilioruR 
teudenciCH were inoiicrative, and tliiil (In' natural tendem\v 
to form grajiliito by the slow raft' of cooling prcdominateil 
'I’he iron is grey due to tin* graplii(,c, ami n portion la 
white due to tlie combined carbon and combined phos- 
plmriiH. 

'I’he pre.sence of phosplioius in cast iron lowers the 
percentage of bital carbon, and this etTect increaai's 
proportionatelv w'lth the increase of ])hoHpln>rus, The 
amount of carbon in cast iron with 2 yier oiait, of phos- 
|»lioni8 IS probably not more than 2 per I’cnt.. so that as 
n gardrf the carbon, the metal is more hke steel than cast 
iron. Now tlie moriA sti'ehhke the met a) is the less is 
the (eiideney to form graphite, and lln^ greater the ten- 
dency b> form couibineil carbon. In thi,s respect the 
inlluence of }>hosphorus act-.s indiri'ctJy. if not rlireidly, 
towards th*' formation of <*omhincd carbon. 

Effect of iSuJphnr. — Sulphur, even wlu'n jacsent in 
small quantities, exert' a eonsidi'rahU* influence on cast iron. 
It 18 generally agreerj that sulj>hur exists in iion as a 
Mil[>hide of iron, and w'lien manganese is nrcHont, as 
sulphide of manganese. 'Die lormer is readily fusible 
and decomposed at high temperutiiri'S, the consequence 
being that when the metal is slowly cooled from a high 
temperature a large proportion of tlie sulphur escapes as 
a gaseous eoinpound, giving the metal a very spongy 
texture. With the pmaemie of manganese the sulphur 
combines with that element in preference to the iron, and 
as this mangan^ss sulphide has a high melting point 
and a high diw2>ciation point, the sulphur is not liberated 
in the mtflpdus form, so that blowholes and rod shortness 
are ayrndeA to extent. 
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Endoavoiirs were made in vain to get a good clear 
8e(3tion by slowly cooling cast iron, into which had bien 
introduced from 0*‘J6 to 2*0 per cent, of sulphur, in eoii' ! 
sequence of the volatility of the sulphur compound. ' 
On quickly cooling ii miljihury iron a bettt^r surface may \ 
be obtained, but blowholes are even theu abundant, i 
The structure is somewhat similar in oaeli case, but the I 
quickly cooled sample is liner in grain and the cotistitm-iits i 
more evenly arranged. 

Fig, 11 IK a acetion of pure cast iron to whieli 1 ])or rent. { 
of sulphur lias betm addisl, and cooled very slowl\. The , 
fractured surface was white. 'J’lie jkiIisIumI and otclied | 
surface had the appearance of high carbon atcel, with | 
grains of perlite and boundaries of cement ib', ami aetoss ; 
the grains ran needle-aliafied erystuls of cementite in j 
various directions. 'I'hen^ wer«! no tlakc.s of graphite. , 
The sulphide of iron appi^ars to lia\e been located in the ; 
iKiundaiies, as lh(‘ blowhoh'S follow IIm' couiour of t hc'-c i 
boundaries. Some sulphide still retiiHimal aud had a. 
bluisii-grey eoloui' allei etching in dilute iutn<* acid 
4lso, on etclmig, the w'clbkuown o<]our ot Huiphuicttcd 
hydiogi'u mav bi* piacci v I'd j| miiv l>c lucideulally 
remarked that Ai ty dilult* lulru' acal al.'-’o <'aus( s flie 
liberation of Mulpliuict t<’d li ydi ogmi. 

Sulphur a|)pears to ait m the same wav as manganese 
in eausiiie the cuibou to assume I lie combined torm, or, 
latliei, to pteviail tjic cai bon in solution iiom hiqiaraling 
ns guaplutc 

Discission 

Frof, 'J'lios 'ruuiNEU .said that the <]u('H(|on oi the 
separnlion of giapliitc from cast non was one winch was 
ol ^erv grf'at lulcn'st both tioui the piactical aud thco- 
retua! ])oiiit oi mow It was only within the last few 
years that aipvthuig leally aeciuute o? deliuite had been 
leanu-d on the sijhjiat. and, a-- Air Iliorn.M had pointed 
out, the liist, sti‘p 111 that knowleilgi' was <lm’ to Ledebm's 
recogii’t ion ot teiiipr r < arboii or teirip''i graphite as iH ing; 
distinct firtin tlu‘ oi’diiiary forin of giaphitc. Following 
that enmc inici oKeo]aeal oftservatmns, aud it was .soon 
rei ogiiised that grnpliitc was of ddTeri'nt sizes and ditlment 
kinds A gooil (leal of work in i-omuMtion witli that, 
brnmdi ot the subjeet had been done iti the hibo!u1.oiy of 
tin* I'riiversity of Ihi niingliam by Mr <> f'’ Hudson, 
lie (Piof Tin net) had followtd up that, hm- oi argiimenl 
also hy .sepal at mg the puK* gnifihite lioni a eonsidia abh* 
weight of iron and sitting the gin})hite, ns obtained tiom 
the various grades of non, through a senes of sieves, and 
it was found that the sizi* of the graphiti' determines the 
grad(wif t he 11 on It was not tile (piantily of the Luaplnte, 
but t h»' actual sr/c ot the scpaiatc Halves, tlial (hhi rmimal 
th«' “ numbcT " of the non d'hey had also naenllv had 
t'\ j>enm('TilH in progress bearing on tlic rate ami llu' 
Icnqxnalure at whu h the giapliiti; S( painted. 'I'lic.se 
('Kjieriiiu’Jits had to do with the volniiH* allcrntions of < ast 
iron, and wdth t tie dcicnnination of the tcinperatiiM' at 
which these volume changes occnrn'il There wert' two 
<dnef expansions ni tla^ iron as i( cooled, arid also (w'o 
arrests in tln^ temperature dining cooling. One ol these 
cori'csponded to tlu' separation of the ordinary tlaki^ 
graphite and tlic other to the lormalioii of lernpei graphite. 
Thf* si/e of tlu* gra])hit.e xarc'd aeeoiding to I he t cm })era- 
ture, at wlnelnt wu.s ])rodueeil Tlielngliei the tempenil ini' 
the larger weri* the flakes of graphite. Kish, wtueh 
aeparati'd from fluid east iron, wms th»’ largest form of 
graphite. As I’lK* metal sohdifieil wln-n the largi' gi'a]>hite 
HCjairated out, the operation was not coinplele in a single 
moment, but it was a jimeess reipnring time. In the 
manu' way. vvlum the (eiiijx'i gra|)hite was produced, .some 
tiuu' was required, and lie was of opinion that Mr. Jfiorns 
was (pnte correct wln n he stated that tlii' amoin t ol 
g^rnphili', and the kind oi graphile, were largely a fum lion 
of time and temperature. At tlx' same time tin* import - 
mice of other conditions mnst be recognised, parlicnlaily 
that of the (‘onstitueuts which were present.. It was 
extremely diflicnlt to say how inu( h sihcoo w'^as uecsisaary 
ill order to prodme graphitic carbon, and it W'ould vary 
very much with the projiortion of other elements. 'Grey 
cast iron ooiild be produced on a large scale with less 
than half jier cent, of silicon. That, of course, was quite 
exceptional but in tho ordinary way and under ordinary 


circumstances srunc silicon was eascntial to t.ho production 
of grajiliilic carbon. Tlie purer the iron tlu' less Hjlicon 
was reijuired, hut tliat some silieon was required seemed 
to be proved by constant <'X]>ericucc. 

Air. HrbuAvxN said he had no doubt whatever thaL 
with ]»liosphoriw, hfirdening was attained diiwtly ana 
not neecHsanlv from tin' eo/nbined carbon, and he had yet 
to .see a phosphoric iron with liigh snl])hur. He had 
ne\er seen a Cinder ]ag with a liigli Hulphnr content $0 
long as it had a high pci cent sgi* of phosphorus. It wa« 
a Hingnlar tact that inHng?inc,-,c and sulphur, wdiioh sepa*' 
rately Imrdi'iicd iron by causing i-ombined carbon, had 
tlie eflcct of softening it when together in the Haiuc iron, 
and so lowering tin* eoinbincd earbon. A case waa 
bionght to Ins notice ivcently in which large quautitiesi 
of cast, inm had been spoiled in the mi'lting ; it COU* 
taim*il a high pu'ieentage ot .snifihnr and was pt'rh'c'ily white. 
It was mi'lted with seraj) and a pig idutainuig soimnvhero 
(t\i‘r 2 ]>er cent, of manganest', and a grey pjg watt 
<*btaiiied As regards manganese sniljihidi*. he luni seen 
a iiumbci ot miero-si'ct ions tin* manganese siiljiliide in 
the eementiti* wa.s of ie< tangnlar for.n. In om* ease the 
manganese sulphide w.is to }»■ sei'u in tlx* pearlite as well 
as in tlx* (*ementitc 'I'lie siilpliiii present w'lis 0*25 par 
cent , fxohably due to the Inrgi* (piaiitity of mangaiioso 
snijihxie prc'.sent : some ol i( found its way into the 
peailiti*. Jl jiearlite was a eiileetie, how' could jihosphoruK 
enleetie lx* iontid in the emnentiU'? Ife took it that the 
jihosphorua eiitextx was in a IJnxl condition and that the 
(•('ineiititi* was let. Ilow was it that tlie phosphonui 
enti'etK had be*‘n diiveii into the cementite areas ? An 
n'ganls tlu* elle. I ot eoolmg on I hi* separation ot graphite, 
tlx* tinx* element war, most niinoitaut. In tho micro* 
Hcetion of a piece of east iron winch has bicn annealed, 
it eonlil hi* sien tliat tlie iiinx'alnig e.irbon had crjuio Up 
to the snrfaei* of what -had been ocmi'iititc. That 
separation (h annealing eaiboii loiild hardly be due to the 
silicon jire-a'iit nnles.s the silicon had an exiM’lloiit eflcct 
on I lx* earlxm afb'r the nx tal uasj^tn a solidifx'd form, 

I His own idi a a.s regaids the separation of graphite through 
j Hm' inllnciice of silierm was that it took place w'hon the 
, Ji’oii wa.s in a p/isty eoixlitioii, very litile below* its setting 
! point. Ibit with the oialinary annealing, wher*e the iron 
had retained its holidilied form, it t*,xternally changed when 
j till' aiinealmg earbon separated Irom the eenieiitito. It 
' miisl. Is* due to the li'inja-ratiire, as it. wi'emed improbable 
I Unit it could he dix* to tlu* inllia nec of tlie silicon when 
I tlx' iron was in the solid form. 'I'lie tf'mperntnro was not 
, liigh uiough to allow tlio silicon to act in tho way it wae 
! usnallv snp])o.‘^e(l to do. 

I Mr. A\ . Ivo.sioNii AIN K'fern'd to tlx' process of beat 
i tinting to whxli Air. I horns had alluded in coiineotion 
I with tlx* deteetion ot the piesmier* and distribution of 
I pho.splioriis 1'liis itroei'hs was a most useful one, and 
j was ( onsi'quently mneh leeommended in the literature 
I <»f the Hulijeet. For that n'aHoii the s|H'aker wished to 
I Sound a iiot(‘ of wairning as to certain very scriouii 
I ohstaelo.s Avluch had to be (fvereome in (‘oiiliectiou with 
I the metlual. \Vh<*n a polished si'ction of metal was 
; exposed to tlu* oxidising action of the atmosphere at a 
I high tf'mperatnie, oiilv tlx* actual surtace of the metal 
I was (‘xposed ; and (his actual surface very often did not 
I r(']>resent tlx* ri'ul stnictiire of the metal, because tlie very 
; act of iiohsliiiig lemh’d to spread tlx* softer constituents 
' over the haider. am] m all eases produced a dejUute layer of 
I alteri'd material. A\ hen such a suHace w’as etched, tho 
I altered layer was removed, and if the eteliiiig was to show 
I tlx* true structure of the nndal it must be carried doop 
I enough to n'movi* the altered layer entirely. Moroly 
exposing the surface to oxidation did not reinovo th© 

I altered layer, and it had consi'ipiently been found necss* 

I sary to etch the RnrtH<*e first and heat-tint afterwards. 
Another difhculty in heat -tinting arose from the difficulty 
of obtaining the surfaces in a fM.'rfcctly clean state ; 
wliatever solutions we:jM> used for washing or etching, 
some residue was always liable t-o remain on the auHoco 
and to affect- the rate of oxidatioiL Two very aerioiui 
difficulties had thus to be overcome before heat-tinting 
could yield satiafactory results. 
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Dr, A. FiNTiiAy Raid he bad li»tened to the paper from 
th« theoretical side with great pleasure, more especially 
on account (»f its bearitig on the phoHe-riile repreaentation 
of the C(|uilibria in the iron-carbon alloys. The diagram 
of Roor,id>oom was drawn up on the aRsumption ^that 
below, say, llOU'^ C\ the stable aysteni was martensite 
pffw cement lie, ami not iron p/it-K graphite. That, how - 
ever, failed to actount for the fact that on rIow cooling, 
and more OHpt'cially in prcHcnce of small (juantitics of 
silicon, it was found that graphite Rt'parate<l from the 
mixture. The question, therefore, an we as to whether 
BooKoboom's curve whs to fie discarded altogether, or 
whether some modilicatioii could bo made to mt«‘Tpret 
facts which had been met with in studying the cooling of 
iron carbon alloys. 1 ’rider certain conditions the ('urves 
of li<»ozeboom did actually represent w'hat W'a.s found, 
but W'ith th<^ slow cooling of tlie alloys and t he presence 
of silicon they no longer reprcRcnted the conditions 
which obtained. Ihidouhtodly, Koozeboom amis wrong 
in his assumption that martensite and cenicntitx* formed 
the stable BVHtem. It appears quiti^ certain trom what. 
Mr. Hiorns had q^iid. and his results had been eonfirineil 
by other workers, that llie stalile syslom was formed l»y 
ferrite and grajihite. Roozi-boom’s curves could still be 
applied to K'preseut the conditions met witli in the pre- 
sence of manganese, by supposing that tlu^y refiresenteil 
metastahle systmiis. That is to sny, all the curves helow 
the temirernture of say, IKKt* Avould roprem;nt conditions 
similar to what occurred in the case of gloss, a. sujKU’eooled 
liquid ; and slow" cooling, oi the pres^iu-o of silicon, pre- 
vented this HUpiTcoohng, just os in siow^ cooling glass 
lieeanie crystalline or devitnlied. It must be ussiiimMl 
that even in the absenee of silieoii, if the cooling were 
Buflloiently slow, a mixture of ferrite ami graphite could 
be fibtained, since tliat was the stahh' system. Man- 
ganese, however, appeared to have the jiroperty of pro- 
moting Hup<*rcoohng, so that'when mangam-Hi' Avas pnwont, 
the metastable system martensite jIua cementit(‘ was 
obtained, and in that ease Roozidioom’s curves could he 
applied. Silicon jJ^ted in tlie opjawite way, by practically 
prevtniting the supercooling. It ai ted catalyticully and 
produced tlie staldc system. Mr. Hionis ohjeeteil a[>. 
parently to that explanation of tiie action of silicon by 
Baying that be tliouglit it required the formation of carbon 
Hilicide. That w'as not necessarily an objection, because 
it l3<'gged the quest ion as to bow' t he catalysis waa effected. 
Almost nttinitcRimally small (puintities of certain suh- 
Btances could produce marked effects, so tliat silicon 
present in Ichh that d'05 ]a*r cent, might pnalnce a marked 
effect in facilitating the separation of the graphite. As 
far OR t he inveHtigaUoii has gone at ])reHcnt. Hoozeboom’s 
diagram could still be aei <‘pp>d jf it were assumed, as bad 
been poinhal out by Heyn, tliat all tin* linos below tlie 
temperature of 1100’ representi'd metastable conditions, 
t.e., they referred to sujiercooleil carbon-iron alloy. 

Dr. T. S. PniOE supported what Dr. Fimllay had said 
with regard to Uoozebomn’s curve. At the annual 
meeting of the (Icrman Riinsen *Society in 1904, Pnff. 
Heyii read a paper in wliieli lie crilieised Roozeboom’s 
vieAVR, and brouglit forward a number of practical detailH 
which did not agree with Roozeboom’s curve. Even 
above 1100 tlie metastable condition «*xiBted, as rtqirc- 
Bented by marteuflite. He would also like to ompliasise 
wbat Dr. Findlay had said about catalytie action, Tlu' 
thcorieH of catalysifl brouglit forw-ard wen» often nothing 
but theorieB, ana a way of getting out of a difficulty. 

Mr. O. F. Hitdbon said that Avlien iron was cooled very 
Blowly and a large quantity of grapliio*, was obtained, 
that W'os the condition moat favourable for the separatum 
of graphite, which W’a« Auny slow cooling through the 
eutectic point. Once graphite was fwiparated in east iron 
it wafl very rare for the amount of graphite to decrease. 
Indeed, slow cooling below the eult^ctic point (IJ.W C.) 
cau»ed a further separation of graphik*. 

Mr, A. H. Hiorns, in replying, said with regard to what 
Prof. Turner had said about the quantity of graphite, he 
referred to the large flakes, which might be looted upon or 
the proper form of graphite. With regard to Mr. 
Buchanan's point about the effect of Eulphur and man- 


ganese, it wns easy to understand that by adding man- 
ganese pig to sulphur pig a soft grey iron waa produced, 
because the manganese united with the sulphur and both 
were then throAvn out of the way. The iron might be 
cooled ns slowly as desired wdth very little alteration 
below 1000'^' ; it was by keeping the metal at a ternjierature 
somewhere lietw’ceu tlie dotted line and the black lino 
of Roozeboom’s curve that separation of the graphite 
wa« caused. That was the comlition in the (joso of many 
large eastings, whicli remained beyond lOtXl" C. for a 
considerable time and were a very long time in eooling ; 
and the casting W'ould be at tlie temjieratiire at which the 
graphik could naturally separate. It could only he 
eoni’lnded that phosphorus aahh in solid solution, but iron 
phosphide in solid solution separated out during cooling. 
I’lie flcparatioii of grapliite must take place below the 
1 130'' C., hut on annealing cast iron for malh'ahle costings, 
for example, Dm temperature was not iHised to that 
degree. 'I’hat Avas somewhere about 900“ C. ; graphite 
CHrbon separated out then, but ncv<!r in tlie large flakes, 
only ill the hnely divided state. Mr. Rosenhain had 
giv^en UK some A'oluablc information with regard U> heat- 
tmtiiig. He agreed entirely with Dr. FindJay as to the 
metastahle condition of i-ast iron. He thought l\e had 
brouglit out suftieieiitly ch-arly that, if iron p/iw graphite 
WHS tin* stahle condition all fither forms Avere metaHtahle 
or unstable conclition.s, therefore true equilibrium was 
only obtained • Allien the cast iron was in the form of 
iron anrl grapliite. He ngrecil with Dr. Price that the 
word eakdysis could Ik* used to cxjilam many things, 
and with the very small qiiantitic.s present, such as he 
hail referred to, turther evidence Avas ne(‘<led before the 
view that the cliungcH wen* (Inc to catalytic action could 
be accepted. 
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FLOUR MILL EXPLOSIONS AND DANOEHOUS 
DUSTS. 

BY AVATSON .SMITH. 

The investigation of dangeious dusts, that is, dusts 
composed of organic or rarlKmaecous matkr in a fine state 
of division, was commenced by Faraday and Lyell in 
1844, after the groat explosion m the Haswell Collieries in 
September, 1844. They presenkd Hioir report to the 
Homo Secretary in 1845, and in this report they clearly 
indicate that an explosion of fire-damp, which’ in itself 
would not have lieen sixicially disastrous, might be 
exalkd into a terrible and far-reaching catastrophe 
through the coal dust raised and carried along by the 
incipient fire-damp explosion. On Jan. 17, 1845, Faraday 
delivered a discourse in the Royal Institution, and ho 
used fheso words “ The ignition and explosion of the 
(fire-damp) mixture would raise and then kindle the 
coal dust which is alw'aya ^>ervadmg the passages, and 
these effects must m a moment have made the part of 
the mine which was the scene of the calamity glow like a 
furnace.” In spite of this diseourso, and the report to the 
Honie Secretary, and the fact of the report being 
published in the Phtlosophicxtl Magazine, and fallowed 
by a letter from Faraday, in which he made suggestions 
as to the methods for ventilating the mines, but little if 
anything, was done until further disasterB in later years 
forced the subject into considerable iirominence, and a 
Royal Commission was appointed, in wliich the late Sir 
Frederick Abel figured so prominently. 

But there are manv kinds of carbonaceous dusts besides 
coal dust ; for example, Hour dust, rice dust, soot, and lamp- 
blaek, also the dusts of sugar, and rosin, and.finely divided 
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cotton, Garancino, &c. Mr. E. E. 11. Newlands informa 
mo that he has himaelf witnoHHcd a sugar dust explosion 
in a sugar works. (See also Englor ; this J., 1885, 
488 and 487.) Engler bears tealimony to the 
cxj>losivo character of soot and lamp*blaok when 
mixed with air. An cx[)k)Hion occurred in 1878, 
at the Garancine Mills at Morgues, consequent on the 
ignition of a mixture of air with the Garancine dust. 
(.Wk, pulverised and sifted for linoleum manufacture, forms 
with air a mixture so inflammable and explosive that Mr. 
W. F. Reid declares ho would rather handle dvmamite 
in bulk than ground cork in a loose state (this .1., 1898, 78). 
Cotton mdls have hocome rapidlv lired hy the ignition 
of mixtures of eotton dust and air. As a }>ar(ially ear- 
bonaeeoua substanee, the dust of Prussian liliie, when 
mixed with air, has been known l(» (lash olF. wdiilst the 
cakes of blue were being ground by iron rollers, probablj^ 
the pre.sence of pebf>les or stones causing sparks 
to be struck. As a non-carbonaceous substance it may 
be interesting to note that tlie inflammation of sulyihur 
dust and air in pulverising chaniberH, has caused explosions. 

It only needs the use or occurrence on a sufticieritly large 
scale of any of these or similar substances, dry and in a 
line state of division, to give rise under suitable eonditions 
to dangerous explosions. The triitb of this remark is 
borne out in the case of flour dust, which, in the flour mills 
of this and other count ries, has caused very many disantrous 
explosions. There were two reasons why these flour mill 
disasters wen^ not earlier undmstood. The first was that 
their cause was obscure. T’he hare ulca that flour might 
explode, on the face of it. a})peared absurd. The siiooiul 
reason was that-, until the largi'i’ flour mills of more 
modern times were erected, the explosions aud fatalities 
not sufliciently great, the rum of hfe ami property 
not on a sufliciently large seale to attract siHrial yuibhc 
attention. But just prior to 187‘i, m Frideat (Germany) 
and Budajiest (Hungary) where Hour mills are syieeially 
numerous, so many serious tires and explosions 
had oeeurred, that the atteiit um of a few scientists 
had been drawn to the subject ; but little was done, and 
no authoritative or >veighty puhlii'ation made. 

On duly 9, 187‘2, a violent exjilosion took place at the 
Tradeston Flour Mills, near Glasgow, followed by a 
destructive tire. Eighteen persons were killed and 
1« injured. ITie damage to property amounted to 
£70,000. A full report ap|»eared in tlie (Jlciffgow Herald of 
July 10, 1872, T'iie Herald stated that at tirst it was 
supposed that the boilers had exi»lode(l. but subsetpient 
investigation showed that some part of the machinery had 
gone, and the report adds, “ probably the millstones, which 
were of great power ami liable to explosion through I'.xees- 
Hive friction.” This ('x plosion, it is added, was charac- 
terised by the fire following, hemg of exe.essive ferocity, 
the flames shooting uj) 100 ft. high at times. Adjoining 
proiwrtv was much injured. A surviving workman 
said ” lie had carried a lamp,” so it is clear that open 
lights might at that time be used without any idea ot 
danger, showing the ignorauee then of any risk from the 
liring of a mixture of flour and air. The correspondence 
eolunm of the Herald also contributed additional 

proof of this ignorance. After seeing the announcement 
of the Tradeston explosion and having just read on 
anonymous article in Vinghr^s PdyL JournaL 1 made an 
experiment and found that dry flour and air would fire 
like a mixture of lycopodium and air, and commuuioaUyl 
my conclusions on July 10th to the (llasgmo Herad 
(issue of July l‘2(h), thus giving the true cause of flour null 
explosions fhr the first time in English speaking countries. 
The Koval Societv of Edinburgh recognised mv priority 
in framing the letter referred U>, and it was established by 
Sir F. A. Abel, F.K.S., in his lecture at the Koval liistitu- 

^'TmmedfaUdy following my letter, the whole subji^t 
was investigated by Kankin and Macadam. Jhe 
origin of the explosion was conclusively traced to 
the*^ striking of fire by a pair of millstones 
the stopping of the feed, and the eonseipient friction 
of their bare surfaces agaiiiat each oUier. The 
flame thus produced, was auickly communicated to the 
mixture of dust and air mUng the conduits comiected 
with the exhaust box ; this being the common receptacle 


into which the mixture of dust and air is drawn by on 
exhaust fan through the conduit communicating with tlm 
several mills. From the exhaust box, where a portion of 
the suspended flour dust was depositotl, the air, still 
laden with dust, passed in the Tradeston, os in other flour 
mills, to another room, called the .stive room, where a 
further quantity of the flour would deposit. HenoCr 
08 Sir ;^ederick Ahcl clearly showed in his lecture 
•at the Royal Institution in 1882, on “Some of 
the Dangerous pro)>erticH of Dusts,” there were hero 
a connected series of cliaiinels and larger enclosed spaces 
tilled with a dust-latleii at-mospliens through which flame 
was so rapidly trnnsmittefl from the millstones, where 
the first ignition occurred, that violent explosive effeote 
w'pre produced, succeeding each other with great rapidity 
in different parts of the building. The production ofth© 
blaze at the millstoiit's was observed to be at once succeeded 
by a crackling noise as the flame quickly spread through- 
the conduits to the exhaust box upon an upper floor,, 
whence a loud report almost at tmee proceeded, 
Kankin and Macadam’s inquiries elicited the fact that 
other flour-null explosions Jiiid been attended by a similar 
suis'CHsion of effects to those just indicated. Sir Frederick 
Abel then points out that Kankin and Macadam aaoer- 
tained that accidents of this nature at flour mills were 
of frequent occurrenei*, eKis'cially since the exhaust 
arrangements hail been applied to the larger flour mills, 
and in their Report it is ailded, that “ It seems scarcely 

J iossihle to guard against such accidents, though theic 
requency may Ijp retluced by adojiting efficient pfe- 
caiitions for avoiding the stoppage of the feed to the 
millstones and tlie aecesH of nails or other iron particles tO' 
the stones ; also hy prohibiting the employnieut of naked 
lights in the viidnity the nulls or dust passages.” 
Various othei fliiggestions are given of a similar character.. 
But Sir Frederii k makes now this important statement, 
ei 2 ., that ” Since the pidilication of Messrs. Kankin and 
Macadam’s valuable n port. tlie accidents at flour mills 
appear to have been searcely less numerous or disastrous 
than before tlie date of (he Tradestow catastrophe.” H© 
then giv(^s a sene.M of illuNtrations of this fact both in 
Ainenea and in this (‘ountry. Amongst these a groat 
explosion ocimrred in 1878, at Minneapolis, Minneso^ 
where 18 lives were lost and six corn mills destroyed. The 
cause of the e.x])h>Hion w'as then traced by Professor 
Lawrence Smith to the same cause as tJiat already given. 

In 1881, the statement of Kankin and Macadam that 
“ It seems scurcoly possible to guard against such acci- 
dents,” &c., seems still lie verified, for in Septomlier, 1881, 
a fatal flour mill exjflosion occurred at Maoclesfiold, 
Chesliire., and a report thereon was made to the Home 
Sei retary hy Mr. T. J. Richards, of the Board of Trade. 
The cause here w'as traced to (1) the use of a 
very dry grain, and t2) the accidental stoppage of the 
feed. The year after the Maoclesfleld explosion, February, 
1882, an explosion occurred at Rochdale, iu the exhaust 
room, through the stones striking Are. A fire followed, 
doing damage to the extent of £33,043. 

Rankin and Macadam, and Prof. Lawrence Smith 
and T'. J. Richards, only go so far as to show how disaster 
is liable to haunt any arrangement of flour mill plant 
known, up to 1882, and even later, and Sir Freilerick 
Abel, in his lecture before the Royal Institution, goes no 
further than this. Even at this day, there still exist flour 
mills, conducted on the old tyj>f, and overshadowed by 
the same risks as in, and prior to, the year 1882. In 
the case of these the old statement of Rankin and Mac- 
adam, that ” It seems scarcely possible to guard entirely 
against such accidents,” is as true as ever. 

But a further step has been more recently taken 
which enabU^s flour to bo milled with perfect immunity 
from danger, and this was taken by the late Henry 
Simon, C.E., of Manchester, through his introduction of the 
iron roller grinding system for flour into this country 
in place of stone grinding, and of applying tho 
” cyclone ” system of collecting flour dust, whereoy he 
not only produced purerlHour, but recovered in the duet — 
formerly causing danger of explosion and injury to the 
health of the workpeople inhaling it, besides wasted— a 
useful by-product serving as oatt&.food. In a word, he 
abolished the old dust chambers or stive rooms lor 
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collecting dust, ninl substituted a “ cyclone ” dust 
separator, which separates air and dust in a manner 
analogous to that by whicli the chemist separates a sus- 
pended solid from a liquid by decantation. By moans of 
the centrifugal aidion of the “ cyclone,” the dust is 
tlirowui io the Hi(h‘ ot the cone, and glides down to the 
bottom, where it escapea into a suilahle receptacle, whilst 
the air free from dust jiaaaes out, as shown in the diagi'am, 
at the top, and up a cowl in the roof. 



To give a clearer idea of the thoroughly modern 
flvstom of wheat cleaning prior to grinding, T have 
separated it into six numbered stages. Only t-be stage 
No. 3* was used in the old system. 

(1) I'he gram, fresh from the threshing jirocoss, is at 
once sent over a separator, which mechanically removes 
foreign matters. Through this separator the grain {lasses 
to storage bins. 

(2) Later on, wdien the wheat is to he used, it is drawn 
and passes over another separator, aiul thence through 
“ cockk' and barley cylnulers,” to remove all the sn-ealh'd 
“cockle-seeds” and barley, and also siiiaU stones and 
gravel. 

*{'^) It, next passes through a wheat-scouring machiius 
working by suction, and through which the wheat is 
further as])irated and the lihn- rubbed otf the kernel atul 
cari’K'd awny (“bran”). 

(4) The wheat now pusses through a washer and 
“ Stoner,” whcri' it is thoroughly washed and rinsed with 
water, and all stones, &c., removed, wlien it ^msscs to a 
“ wdiizzer,” which, by centrifugal action, removes tlu! 
bulk of the water still adhering to the outer eiitiele (»f 
the wheat. 

(6) The grain then pusses into the drying and con- 
ditioning maidiine, w'here the icnminmg moistiiic is 
removed. 

(0) Having passed through all these dry and wet 
cleansing proi'esses, the wlu'ut is finally sent through a 
douhle-hrush niacliine, when'in, by means of the brushing 
action, a final mechanical jiohsh is given to it, after wdiich 
it passes to the magnetic separator, containing magnets 
which remove all metallic (iron) purtieles. 

From the magnetic apparatus it jiasses to the fir.st 
process of grinding ; not by stones, however, hut by 
#l)ecially hard and tough chilled iron rollers, tluled and 
smooth, and about 10 in. and 9 in. in diamekir. 

The fluted roUerfe, termed break-rolls,” are used to 
break down the wheat, and by means of the roller flutes, 
to scrape out the contents of the grains and separate them 
from the btan. The smooth rollers are used to crush 
into flour the partiolos of puro kernel detached by the 


11 uteri rolls. The proportion of fluted rolls to smooth 
rolls is geaerally about four to six. 

Now each individual machine referred to is subject to 
the action of strong currents of air so nicely adjusted as 
to energy, that wliilst the kernels at any point remain or 
are balanced, the dust is carried away. Each machine 
is also covered in, and connected \vit\i the “ cyclone ’* 
dust c(»llcctor, which is construoted of iron and has 
air-tight joints. It will thus be seen that the “ stive 
room,’’ or dust-chamher, with its dangers, has vanished 
with the advent of the “ cyclone dust separator.” The 
dust from the “cyclone” is used, mixed wuth other bran 
or dust, as cattle food. Previous to this, such dust was 
a nuisance, a HOurc«i of injury to healtli, and one of danger 
by lire or explosion. Flour mill insurance companies 
are hilly awake to this, and naliiee their iusuranco on the 
averatfe to the extent of 2s. (Ul, per cent., when such a 
“ dust separating arrangement as that described is used 
inst,ca<l of diist-chamhers, 

in Liverpool, this spring, there was a flour-mill explosion 
of considerahh* magnitude, followed by a lire, alllioiigh 
the improved iron-ioller system was in use, hut instead 
of a “cyclone” or similar dust soparatiug arrangement, 
there w'as, 1 am informed, a dust chamlair or stive-room, 
and it was in this chamher that the explosion occurred. 
The system must he completed by the substitution of the. 
cyclone separator lor the dust cliamhcr. to ensure freedom 
from peril, and preferably tlu^ whole mill should be electric 
lighted, and also furnished with automatic watcr-spnnklors, 
or similar wahu’ extiiiguislier, to at once stop any slight 
outbreak ot lir(\ 

I have rcl'orrod to other dangerous diisls, and I 
may now’ add that any of Ihese, in any of the industriea 
concerned, may, as m Hour mills, he suitably drawn otf 
by exhaust arrangcunents, and then he driven into a 
cyclono separatoi and collectod. Sir F. A. Abel’s address 
to till' Hoyal Institution on “Dangerous Dusts” was 
made in 1882, and Henry Simon's jiatiml for utilising 
the cyclone separator for flour dust in Hour nulls was 
]mblished in 1886. Simon also appliiid the “ cyclone ” 
system for the removal of emery dust and lamp-black 
from the atmosplioro of certain of our largest furniture 
and “ blacking ’ works, and for the economic recovery 
ot the material. 

H. Simon’s patents are as follows: — 

For roller mills and flour mills. Eng. Pats .3726 of 1877 ; 
2556 of 1H7U ; and 257ti of 1876. 

For cyclone dust- collector, Eng. Pat. 9423 of 1886. 

For roller mills and flour mill apiiaratus, Eng. Pats. 
9746 of 1891 ; 28,716 of 19U2 ; and 9794 of 1904.* 


Discussion. 

Prof. Campbeti. Bkow’n said he could corroborate the 
date which Mr. Watson Smith liad assigned to the begin- 
ning of their knowledge of the eauses of explosions in 
flour mills. Be had himself read a paoer on the same 
subject to the Taterary and Philosophical Society of 
Liverpool, after some rather had explosions in largo flour 
mills at the North End, an ahvstract of which was printed 
in the Journal of that Society dated 1873. He had illustra- 
ted the papcr_^by means of l^arge glass tubes and a box with 
Lycopodium seed. All they knew then was that flour 
dust mixed with air played the same part as a mixture 
of air and coal-gas, or other intlammahle gas, and one 
explosion in a flour mill was distinctly traced to the 
stoppage of the feed, whiifli allowed tho Htonos to come ifito 
contact with each other, to strike fire, and, in fact, act 
like n lucifor match lighted in a fiery coal mine. But 
among things they did not Icnow then was how a longtli 
of pipe in tlio exhaust, or a series of chambers, or even of 
rooms through which the explosion passed caused a very 
great increase in the violence of the explosion as it wont 
on from point to point, due to the successive impulses given 
to the explosion by tho suooessivo waves of vibra- 
tion, each vibration being added on to tho sum of the 
impulses of those behind them. Rankin and Macadam 
believod explosions to be inevitable,, and wanted to 
prevent them becoming serious and to confine them to 
certain channels and get them out into the open air ae 
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BOOH Afi poBBible. He was glad to hear that the use of tho 
cyclone nad been bo effective in stopping explosions, for, 
long after the matter had been reported on by Kankin and 
Macadam, cxY>lo8iona in flour mills and coal mines went on 
as gaily as Iwforo, becaimi people did not take tho pro- 
cautions sufficient to prevent them. Were there any 
statistics showing to what extent there had been a i 
•roduction in the number of explosions in places where one I 
might expec t to have them ? i 

Mr. E. J. Baty said he had heard Prof. Beclson loy great j 
stress on the point that coal dust exploHioim took place so , 
readily because of the occlusion of gases on tho surface of ! 
the coal. He himsc'lf thought that the tendency of j 
an organic dust to exjiloHion depended upon tho j 
united circumstancew of, lu-st, it.s fineness, ami second, 1 
tho volume of gases it I'ould occlude \ipon its surface, j 
Kome dusts did not seem to o<'( hide gases lU'arly as much 
as others. He would like to know if anv one had ever tried 
to ineasure the amounts of gases uhich dusts of diffcrc'iit 
degrees of fineness could occlude ? 

Mr. Jl. B, tSToncs having inquit ed whether Mr. Watson 
Smith coidd give them any particulars of ways of sejia rating 
stive dust, oilier than those of the old stive room and the 
“ eyelone ” method, he ]»roceeded to rlcserilie fa method 
of passing the maUu'lal by means of a fan into filter cham- 
bers, which were really long canvas bags, or, in some cases, 
a canvas receptacle sfiaped like a balloon. In the case in 
point, the dust remained practically m the canvas bags, 
just ns though thc^y were filters, and the an passed out 
through tho canvas. Kecardiiig the moisti'inng of the 
grain, that was not dom‘ tor the juirpose of damping tlie 
dust, but to get tho grain into good condition for grinding 
(“ conditioning ”). When the grain was loo dry. tlie 
friction on the atones caused them to become gla/.ed. and 
they did not grind nearly so well. If a certam amount of 
moisture was added to the grain, the grinding was very 
much easier, but the amount of iiioiatiirc must not be 
t‘\eesBive, or the stive Hour then Is'camo a kiml of pulp 
and {Spread itself round the casing of tlK'- stonc.s. Jn 
grinding cereals, if this prmlurt was too moist to begin 
with, tlie moisture dmen out of the gram formed a 
sour cako with some of the stive flour; if this was not 
cleared out of the easing of the stones from time to time, 
it cventuallv dried and fell back between tho stones, and 
was ground up with the flour. When flour of that kind was 
stored in sacks out of contact with the air it fermented, 
and became sour in a very few hours. 

Mr. Charles Burne said he thought that in most 
raodarn mills at the present time two nietliods of dust 
separating were carried out, (1) the cyclone dust collector, 
largely confined to cleaning operations, ami (2) the method 
of collecting the stive, from the stones. The latest machine, 
of which numbers were now coming into thi.s country, 
was of foreign make, and consisted of long canvas slcevi'S, 
which hud been chenm-ally flic-proofc<l. These w«Te 
connected at the top with a hex, sometimes metal lined 
and smnetiiucs not, and the “ stive " from the stones came 
into tins top box. and was autouiatically made to go 
down into tlu‘ canvas sleeves, whence it fell into a siimiar 
box at tho bottom. Thcie it was received and automati- 
cally conveyed to a sack— the sacks being removed as 
filled. He thought this mai hine had bcmi found to supply 
a want; certainly amongst modern milleis— -and he had 
cone through some of the most modem mills, where it 
was recogmsed to Ihi the most economical machine. I he 
centrifugal action of the cyclone dust collector did not 
detiosit tlie very finest stive; the canvas filters semued 
to take out almost every jiarticle of stive that was in the 
air. Refeicnee had also been made to cxjilosions being 
sot up by friction duo to stopiiage of the feed. In one 
modem mill, where he had been ipiite reeeiilly, an ingeniouH 
device had been adojitod for checking that danger. If 
the feed got below its proper amount, an alarm bell rang. 
If this bell wore not attended to, tho rolleis wore automati- 
callv thrown apart. With respect to the moistening 


of the grain,,it might b© of interest to know that there 
were some mills where the moistening waa done by 
the injootion of steam. He understood also, from 
©nQuirios he had made from time to time, that the 
flour from tliis moistened or damped grain, was of better 
quality for baking purposes than flour which was not 
moistened at all ; this was, of course, a reason for moisten- 
ing in addition to that of lessiming of friction between 
tho rollers. 

Mr. W. Roscoe IfAunwiCK asked whether tho producrion 
of a dami»er flour materially mitigated the explosibility of 
that flour ? 

Mr. A. Carey referring to what Mr. Watson Smith had 
shown them with Japanese eoal dust, asked whether experi- 
ments had shown how far tho liability of coal dust to 
explosion varied with the i»er cent, of volatile matter 
present. 

i Mr. Watson Smith, in reply to Prof. Campbt'U Browji, 

I said that onlv comparatively tow flour mills in this country 
' W'ero now without the eyelone apparatus, and that a 
Hour mill exiilosion to-day might lie regarded as phenom- 
' enal. He couhl certainly say that Wherf* tho stivO room* 

I «S:,c.. had been abolished* and tho cyclone apparatus and 
j iron I oilers had together been adopted, no exnlosion had 
! ever occurred. As he harl alieady pointed out. he had been 
! assured that the iiisurauce (’om panics reduced their terms 
I to flour millers using the modern apparatus described, 
i As to Mr. H*aidwick’s question about damping the 
1 flour, tho true reason for tliis had been admirably 
' explaineil by Mr. Stocks, and Mr, Burnc. Beyond 
' this, no doubt dump flour was less likely to fire than dry 

i flour; its rising in (lust would also bo moie limited. Also 

as regards tho act ion of t lie old millers, prior to 1^72, 
damping the gram before grinding, os ho had mentioned, « 
this was not to prevent explosions (about the nature and 
lauso of which th<-v knew nothing) but to “condition 
tho grain. He ought to add that any other dry earbon- 
aoeous powder, such as that of bran, was liable to explosion 
with air. In answer to Mr. A. Carey’s question, ho would 
sav that in ordinary eoal, ?.c., tho eoal of tho coal measures, 
the percentage (j‘ bituminous matter, soluble in benzonO 
or najihtha. is so Njuall, that the slight variations in different 
varieties w'ouUl make no sensiblo diffeience in tho inflani- 
inabihiv of the dusts. Then‘- was no doubt in his mind 
that the Miik6 coal, the tlust of which he had fired that 
evening, mixed with air, would explode more readily than 
anv other coal dust. That Japanese coal was a lignite 
and contained iijiwards of lb per cent, of rosinoid mattoi% 
soluble in benzene, whilst oriUnary eoal never contained 
even as mueh as 1 per cent, (this J. 1891, 076). But im 
experiment with its dust like this, had boon tried with the 
Miike eoal bi fore. The Miiki'^ mines wore damp, lying, 
as they did, chiefly under the sea, but might be extended 
landwards where dry dust, would aliound and of a very 
dangerous nature. Prof. Hudson’s idea about the occlusion 
of oxvgen was a suggestivi' and in loresting one, 
felt tiie probability of much truth in it. especially where 
the dust lay in t he v.orkings, with air continually pausing 
over it by ineaus of the ventilating system. * 

In replv to Mr. Bume. he said that whatever wore the 
methods adopted, whether it were a cyclone arrangement 
or any other, mattered not, so long as tho dust was 
effectively reinoviid and disposed of. But how long would 
tho bags referred to, continue to act as air-liltors before 
getting choked ? He would like to be sure that the 
iiorosity of the fire-proofed canvas of the bags in the 
new system refori'ed to, was not, in part, choked by the 
fire-prooling mixture, and thereafter by the flour dust 
itself. As to the w'aming bell to automatically record a 
failure in feed-supply, ond other automatic arrangements 
to separate the atones, automatic gear had often a trick 
of sticking fust or failing at a critical moment, and he 
preferred, in eases whcie human life, as WfiU as property, 
was concerned, a revolutionising of the system to , ensure 
I safety. 
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(Continued from page 7.) 

Knwlish Patents. 

Atomising Liquid mid Gaseous Fluids ; ^feaus for . 

C. F. <1(1 KierzkowHki Steuart. London. Eng. Pat. 
27,018, Dec. 17, 1W4. 

A PLua of truncated conical f<jrni, having on its face 
longitudinal grooves, is fith'd into u conical seat at the 
outlet of a chamber into which the lu]uid to be atoini.sed 
is supplied under prcHsure. The liquul issues from the 
groov'^t'S in a number of jets, which intersoct at a common 
point, and lieconujH at-omised. A modilicatioii is elaiineil 
in which the plug has in addition a central orifice, con- 
trolled by a needle- valve. The <‘hamber may be divided 
into compartmentM so that two or more liquids may be 
mingled in the same jet. Further cluun is made for an 
internal valve mechaniHin adapted to shut off the flow of 
liquid close to the point of discharge; ait>l for a casing 
lined with refractory material ami provided with air 
inlets, fur use vnhen the jet is employed as a burner for 
liquid fuel. VV. H. C. 

Healing, (Wmhng and Similar Purposes ; 

Apparatus for , J. \V. CHaridgc, 

’ London. Eng. Pat. ‘2H, 197, Doc, 23. 1004. 

The claim is tor the construction of heating 
or coolirijj boxe.s, whicli are divided hy 
internal diaphragms info tNvo or imm* com- 

I iartmtiiits, through wlncli the cooling or 
leating nunlium circulates successively, 3'wo 
or more boxes may be connected together 
to form a system and placed in a ehamlxu' 
containing tlie material to he treated, or (lie 
material may be placed in llu' boxes and 
the medium circulated in lh<» chamher. 

Furtlmr claim is made for constructing (he 
boxes with ('xternal corrugations or jiro- 
jections, to increase the heating surface, or 
to assist in dislodging any dcjiosif tliat may 
be foniK'd on them, and for setting the boxes 
at an angle in the chambi'r, to promote 
circulation of the surrounding content'^. -A\’. If. C. 

Separation of Solids from Liquids ; hnpts. iu . J. J. 

Crosfield, Frodsliam, and K. K, Markcl, V\'arrington. 
Eng. Pat. 5108, Mai ch 11, 1005. 

The mixture to be separated is caused, by means of 
floftectmg ])lnles or baffles, to jiass altcriiaU'ly up and 
down, but chiefly in a horizontal manner, through 
a jMissage or jiassages whirh aie of increasing cross- 
sectional an*a. In this way the flow of the liquid becomes 
slower, as the heavier portions of the solids are deposited, 
and time is allowed for the lighter portions to settle out, 

— W. H. C. 

Solvents; Process for Ueeovvriug l'<//>oi/rs of Vohitde — — . 
hJoc. .Tides Jean et Ci<'., and ii. Paverat, Paris. Eiig. 
Pat, 13,b03, July 1, ItfOri. Under Int. Uonv^, Sept. 1, 
^1004. 

Skr Fr. Pat, 350,149 of 1904 ; this J., 1905, llOL— T.F.B. 


Unitko States Patents. 

Metxtrator ; Centrifugal . J. J. Berri^an, P^ast 

Orange, N.J., Assignor to P\ vL Arond, New ^ork, N.Y., 
and J. Beriistrom, Stockholm, Sweden, U.8. Pat. 
807.055, Dec. 12, 1906. 

The liquid to*be separated is fed into a rotating separator 


through the annular opening C. The liquid portion 
escapes through the jiassage A formed between the end 
wall of the vessel and an annular lining piece, and the 



solids are transported by the worm conveyor B to the 
other cud of the separator, where they are discharged at E. 

-W. H. 0. 

Separator; Centrifugal . J. J. Berrigan, East 

Orange. N.J., Assignor to F. J. Areml, New York, 
N.Y., and J. Beriistrom, Stockholm, Sweden, U.S. 
Pat. 807.050, Dec. 12, 1905. 


I The claim is for a cylindrical separating vessel 5. rnouiiUid 
j on suppiirts 2, 3, 4, so that the feed-inlet 12 is situat/cd iu 
I a lower plane than the outlet 24 for the solids. 'The 
j Htiparated liquid eseajies through the opening 21 formed 
I in the lower end of the cylinder and the solids are trans- 
j ])orte<l by the worm conveyor 14 to the upper end of the 
cvhnder and discharged through the opening 24. Both 
I tile cylinder and the drum are rotated at different speeds 
' hv the differential gearing, show’ll in the figure at 15, 10, 17, 
j 18, 10, 2(T.— W. H. a 

I Liq uid -Separator ; CeiUnfugal . C. M. Ketchara, 

I Cardiage, Mo. U.S. Pat. 808,092, Dee. 20. 1905. 

I The separator consists of a long cylinder 2, having Hop%r- 
! able top and bottom pieces 1 1 and 3, which is inouu^ 

I in an ujiright position in journals and rotated at a high 
j speed by the wheel 20 and the worm gear 27. The liquid 
to be separated is fed from the store- tank T) through 
the tube below% on to the spreader- plate 17, and is forced 
I partake of the rotation of the drum 2 by the action of 
j the distributing vanes 13 ; 16 is a vent tube. When the 
‘ liquids reach the bottom of the cylindrical portion of the 
dnim 2, the heavier one passes diovra tlie annular space 
bctwecif the (Jetachable cone 3 and the inner skimming 
funnel 19, out of the openings 6 and away by the spout 9. 
The lighter liquid flows over the edge of the fuimel 19, 
down the central space 18, into the hollow cylindrical 
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jirolongation 3', out of the oneniiig h and away by the 
Kpout 10.— W. if. C. 

altering Liquids ,* Device far . (J. Stadc, Berlin. 

U.S. Pat, 807,513, Dec. 10, 1005. 

«ke Ft, Pat. 340,322 of 1904 ; this J., 1004, 770.— T.F.B. 

Distilling Apparatus. J. Perriat, (Loveland, Ohio. 

U.8. Pat. 807,577, Dec. 10, 1905. 

A .STILL, reHlmg in a water-bath, ih supported over a 
furnace, the joint between thi^ still and tlio water-bat)» 
being made by a turned down flange on the still. The 
«till has a sldl-hoad comnnuiicatmg with a condenHcr 
and formed by a domo-8ha})»‘d piece and an inverted 
■cone, which fits over the out.side of t he nock of the still. 
A diajihrugin is fast<»ne<l across the slill-head, underneath 
the dome, and has a vapour-pipe which telescopes into 
the neck of the still. The- claim is for the combination 
of the foregoing parts Ui form the whole distilling apparatus 
m desm'ibed.— W. TI. C. 

Measuring Vessel for Liquids . H. 0. Dehn. 

Hamburg, (formany. U.S. Pat. 807,665, Dec. U), 



The liquid to bt? moasured is stored in a reservoir a, which 
comnmnioates by the conduit 6 with the measuring 
vessel c. The latter is a rotatable tank, divided into a 
number of separate chambers, two of which, d and «, are 
shoyn. The liquid flows down the pi{x) b and rises up 
into the chamber e, the air escaping by the nii>o ff into 
the hooded outlet g in the reservoir a. Simultaneously 
the opposite eliamber dm being emptied, the liquid flowing 
out through i, and air entering tlirough h to uisplaoe the 
liquid. At <?ach turn these o|>eration8 are continued, one 
chamber being emptied while the opposite one is filling. 
The measuring ohambora have overflows k, covered by 
an in8|)octioa dome on the top of the measuring vessel. 

— W. H. C. 

EvajHirating Apparatus ; Vacuum . C. OrdwRy< 

New York, N.Y. U.S. Pat. 807,767, Doe. 19, 1906. 
The concentrated bquor is withdrawn from the bottom 
of the evaporating chamber bv a pump, and is delivered 
into the upia>r part of one or other of several elosenl settling 
vessels, liare being taken, by guarding the inlet, to avoid 
disturbing fhe contents of tlie settler. The settled liquor 
IS withdrawn from the ujqwr part of 4he settler and is 
either returned to the evajiorator, or is delivered to another 
Vessel for subsequent treat merit. The settlers are pro* 
vided with screens to receive any deposits solids, with 
taps for breaking the vacuum, and with valved drain 
]npoM at the bottom to draw off the lirpior wlien it is 
necessary to femovo the tle}) 08 ited solids. — W. H. 0. 

Drying Apf>aralus. F. ISI, SchafTer, Indianapolis, Ind. 

U.S. Pat. 808,481, Dec. 26, 1906. 

Tiik apparatus consists of a horizontal cylinder tlirough 
whieli the material b> be dried is passed by an internal 
worm conveyor. 3'be cyliiidor is Husjicndea and rotated 
in a chamber above a furnace by means of chains, which 
])aHM round sprooket- wheels fi.\cd to tlie cylinder, and over 
oorn'sponding sprocket- wheels attached* to a horizontal 
driving shaft situatcid above the chamber. The feed end 
of the cvdirider is provided with a T breeching which 
carries the feed hopjn^r and shoot. The gascH from the 
furna(!e may pass through the cylinder or direct to the 
flue as desired, and the driving-chains are jirotected 
covers from the action of the fire and hot gases. — W.H.C. 

Dekman Patent. 

Drying Process, in which the Material to be Dried is 
Subjected to the Action of Light liaqs. A. Junghans. 
(lor. Pat. 162,696. Sept. 2.3, 1904. * 

The claim is for drying substances while ex[)08iug them 
to Huitable coloured rays, in order to avoid injurious 
effects (decomposition, diHcoloralion, Ac.), and Ui accelerato 
the drying. It is stated that the drying process is some* 
times slow with while light, and thatmjury is oeiiasionally 
causal, the niason being that many of the light rays are 
inactive so far a« drying effect is concerned, whilst some 
rays may cau.se detorn position. For example, sugar 
which IS nearly dry becomes liquid again on exposure 
to rod light. In the drying, proc.ess, light of a 
suitable colour should be used for eacli kind of material ; 
freijuently the most suitable colour is that which is 
reflected to the greatest degree by the material in question. 
For exanyile, sugar can be rapidly dried in blue light, 
without liquefying or Iwing injured in any way. Blue 
enamel-paint dries rapidly without alteration of colour 
in the mixed light from white an<l blue ineandesoenoo 
lamps,” whereas in the light from an arc lamp, the drying 
proceeds more slowly and th<^ colour is said to change to 
green. — A. S. 

n.— FUEL, GAS, AND LIGHT. 

■f 

{Continued from page 12.) 

Naphthalnte from Coal Gas ; Henwval of — A. H. 
Wliito and D. H. Clary. J. Gas Lighting, 1906, 
388—393; 466—468. a 

In studying the question of naphthalene removal in gaa- 
worka, experiments were mode on the absorptive power 
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of various tars for nay>hthalono at different temixiratures. 
About 1 grm. of 0»o taj- wan placed in a 1 oz. wide-mouthed 
bottle, in wlucli also a small glass thimble oontaining 
naphthalene was placed on a wire trii>od. The bottks 
with the stoinx'r 'vired on, was kept at a constimt 
tomperature^ until the tar was fully suturab'd with 
naphthalene. Tt was found that tats of different 
origin vary ('onsiderably in their power of ulisorb- 
ing naphthidene, and also that the amount of naphtha- 
lene taken up by a given lar inereases '^dh 
of tenijicraturc. For example, tbe averages of all the 
tests showed the following percentages ol iiaphthalencs 
in the fully eaturated tars: — 25'’ (!., O'l ; 35' C., 10-7 ; 
46® C., ‘21-1 ; and 72' C., 4K-7 per cent. 

Further experiments we^^ made as to tlie proportions 
of na})hthaleno in the tar and in the gas at the top of the 
Btftnd-pi]^e, hefoie ami after jiussing the I’elouze and 
Audouin tar-se]>urator, and hdoie and alter passing ] 
the Hcrnbheis. From the results obtained, the antliors 
conclude that in the hot stand-i»iiM's and warm hydraulic 
and foul mains, the nai)hthaleiie is readily absorbed by 
the tar, and, provided I'nough time is given to tins stage 
of lh(» process, the. ^us will arrive at the. tar-se[>ai*ator fri'o 
from any measurable amount of naphthalene other than 
that held ihssolved liy the suspended tar. In the lat- 
separators, the jiarticles of tar still exert a solvent action 
on the naphthalene in the gas, but not to so gieat an 
extent as in the hotter sland-ni|)e and m^ns. In the 
aorubhers, the watiu' nunoves tlie hist of the susjiemlcd 
tar and likewise the ammonia, and seme other eon- 
Btitiients. kbit the ammonia, as was ]iiov«d by direct 
determinatiims. dissolves some of the jilienols from the 
tar, and since thesis ]»lu‘nols are good solvents of na[»htha- 
lone, some of the iia])hthalen«‘ diH.solved m the tar becomes 
liberated and is ihon taken up meeliaiiieully or as vapour 
by the gas. This hbeiation of na|ihtludene by the action 
oi ammonia m the serubbeis is coiiKiden^d to be the 
most frer|nent souice of najihthalene Ironide. 

For the prevention of na])hthalene Htoppnye.s. the 
authors suggest- thn^ the foul main he made large so that 
the gas will be kept hot until the tar has had lime to 
remove the naphthahme ; and also that care bc^ taken to 
remove the tar as eomjiletoly as jios.sible Ixffore the gas 
passes to the 8eruhh(‘r.s. ]’f tln^ gas after leaving the 
Hcnibbers still contain nai»lit.halenc, probably the most 
convenient methmi for its removal is that ol sernbbnig 
with tar or tar distillates.-- A. S. 

Naphthnhne from Coni Oas ; liamoval of . ri. (k 

Oolnian. J. (las l,ighting, 11106,92, 520, 590 and <172 


naphthalene with rising temporature, and also that oii 
distillation, the quantity of naphthalene in the distillate 
would decrease as the temiierature of distillation rose 
towards the boiling point of naphthalene. In actual 
practice, however, exac tly the reverse is the case.— H.U.t.. 

Naphthalene from Coal Gas ; Jiernoval of . W. Young. 
J. Gas Lighting, 1906, 92, 742—743. 

White and Clary (see preceding abstract) state that 
the weight of naphthalene that can ^ be dissolved^ by 
tar is 11 bout live times as great at 72° C . as at *.1 Cm 
and they conclude, tb.Tcfore, that for the purpose (A 
naphthalene removal, it is more advantageous to scrub 
the gas with hot than with cold tar. Ihc author 
points out. however, that the rate at which iiaphthalone 
vapour is taken up by coal gas increases with nso ot 
temperatnro niueli more rapidly than does the absorptive 
power of the tar. vSinco, therefore, the relative propor- 
tions of najilithalene in the gas and m the tar at a given 
leniperatnre, de|»end upon the equihhrmrn between the 
powers of the gas and tar respeetively of taking up naphtha- 
lene the capacity of tar to absorb the naiihthalene from 
the gas must faff with increase of tenn>eratiirc, and not 
rise as stated by White nnd CHary. A. h. 

Gases ; rortaUe AppanUvs for the Analysis of Flue 

a J. Wilson. XXII I., page 91. 

Acetylene ; Jteaeiion of on Jodie Anhydride. 

G. F. Jaiibert. XX 111., page 91. 

Tantahm ; Produet ion and Properties of . I- 

Nordcnskjbhl. XI Ik, page i9. 

Enomsii P/vtents. 

Peat Ihiqiicites and the tike : I^ioeess of and ^'Ufffratu^ 

for the Manufacture of . G.. AV • K., J. W., and 

(k <>. Strenge, F.hsabethfehii, (^urmany. Lng. 1 at. 
1947, Jail. 31, 1005. 



In tbc'ir recent investigation of this subject, \4 liit<‘ niiil 
Clary (see preceding ahstrucl), among other conclusions, 
put forwarcl the hypothesis that a more coinphde removal 
of naphthalene, from gas is effected l)y washing the lattei 
with hot lar, than by tlie action of the same tar wdien 
cold, basing tlu'ir vieV on direct determinations of the 
amount of naphthalene taken np by tar at varying tem- 
peratures, and also on tlie results obtained from the 
estimation of tlui amount of najihtludeiie in ermh* coal 
goe at various points fn the eondensing systmn of gas 
works. The first-named ex})eriments, liowever, under 
the conditions employed by White and Glarv, simply 
show that hot tar will absorb more naphthttlem* from 
gas than the cold tar, jirovided that the gas is sat uvateil w ith 
naphthalene at the same tenqierature, and in no way 
indicate that the amount of naphthak'iie left in the gas 
is less when the tar is liot, but rather the reverse. 3'lic 
method adopted to detenuino the amount of naphthalene 
vaixmr in the crude gas, as distinct from the naphi lialcne 
contained in the tar meehanically suspended in the ga.s, 
givi'h figures below the true value, iriasmueh as the filter 
used for separating the tar-fog also absorbs some of tin 
naphthalene present Us vapour in the gas, and no valid 
conclusions can therefore be drawn from these expenmeiils. 

Further, White and Clary’s hypothesis is quite in- | 
consistent with other known ^cts. If true, it would j 
follow that the vapour pressure of naphthalene dissolved , 
in coal-tar must decreaso with increasing temjierRture. 
liud, therefore, that gea free from naphthalene passed 
through such tar would take up smaller quantities of 
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space between two channels rt, a, which have conveyor 
h^ncis c provided with platen h. The conveyors spreotl 
out the peat along the channels «> a, in the direction 
indicated by the arrows, axul the whole machine is moved 
forward in a diri^ction at right angles to its length by the 
motor f, to which it is fastened by the chains, q, q, q, 
leaving the mass of peat spread out unitonnly over the 
ground. The conveyor plates are bent slightly back 
at their lower «uuls and are guided by the projections 
shewn at /, g, (Fig. 1). eo that tJie chain may not sag aiul 
cause the layer of peat to bo of varisble thu kiieHs. The 
front walls of the cliannois arc atta(‘hod to carnages 
m by the arms I, and are tlecjxa* than tlie rear walls 
These carriages servo to supjiort llu* channels, and they are 
provided with screws and nuts to enabl<5 the J'l’ighl of 
the clianncls above tlie gionnd t<» be reguiat od. 'Vhe 
layer of peat after being spread out is eompiessed by Uie 
heavy pfationn p, attaihcd to thi; rear walls of the 
channels W. H. C, 

Atomising JJquid and Gasnms Fluids; jMcans for . 

\li^irvir for Liqvul Fuel.] (j. l'\ do Kierzkowski 

Stenart. hJng. Pat. 27,t»lK, i)ec. 17, lt>04. J., jiagi* .W. 

“Gases ; Centrifugal A jiparaJus for /he Furiftca/tem of , 

ApplAcahle also for Ihc Absorption of Gas by Lignids, and 
for other purposes. 1*. Kestner and A. d. Liveisedge, 
London. Kng. i’at. ‘dthns, Dec. ID, IIKD. 



A uomzoJJTAi. disc b, provided with vanes r, and 

mounted on the spindle a, is rotated in the casing d, vvliich 
has preferably the form of a truncated com'. The gas 
enters the apparatus at e, and, following the direction 
indiiiatod by the ariows, leaves at /. Any liquid con- 
tained in the gas, or steam or liquid introduced tlirough 
F or E for the jmrpose of punfyiug it, is driven by the 
centrifugal action of the vanes on to the walls of the easing 
d, and escapes b\7 the pipeG. The claim is for tlie use of 
the revolving disc and vanes for separating and not for 
propelling the gas, and several inodilicatioiis are claimed. 
The disc b may be lixod by brockets to the casing and the 
vanes only ottoiihcd to the spindle; two or more sots of 
discs and vanes may bo used in soricts, and a disc, having 
studs on its upper surface which revolve among other 
studs projecting from the top of the casing, may bo used 
to ensure tho contact of the gas and liquid. The dis- 
tribution of the treating liquid may bo effected either by 
feeding directly on to .<£& vanes or it may be directed into 


a distributing pan or dish with peiforated sides or on to a 
flat disc or discs, the dish or discs being fixed on the rotat- 
ing spindle above tho stqiarating vanes. An ordinary 
fan or its oipiivalent may be employed to jiroduce tho 
necesNary movement of liie gaa. — W. H. C. 

Photometers or Apparatus for Testing the Jnienaity of 
Light f eom prising the use of a iSetemicm VeU. T. Tordtt 
and V. Jfornaiid. Kng. Pat. 40*20, Feb. *27, 1905. 
.Will., Jingo 91. 

t^NiTJsi) States Patkvts. 

Fuel; Artlfieial \.from Garbage]. K. V. May, 

AHKignur to National Garbage Fuel Vo., Chicago. 
U.S. Pat. 807,029, Dec. 19, 1900. 

IJy this invention, the stocU inadi' from prepared garbage 
is combined with an agent I'onHisting of “oil” and hydro- 
chloric acid, <‘om limed in I he proportions of about 3 per 
cent, of “od ” and 0-0 jkt cent, of acid.— VV. C. H, 

Peat I /or Making Fuel\ ; Ptoress o/ '^'reating Pam — — . 
('. Schlick<'vs»ni, Stcglitz, Gorman>. IT.S. Pat. 807,088, 
J)t'<-. 19, 11)00 

Skk Eng. Pat. 4990 of 19t)4 ; tins J., 1904, 1201. — T. F. B. 

[Fa"/] liriifuettes ; Manufacture of . W. Simiikin, 

Ixindon, and .1. P. PulJaiitinc, Twickenham. U.S. Pat. 
808,483, Dec. 20. 19t).0. 

See Eng. Pat. 14.2111 of 1904 ; this J., 1905, 1S9. --T. F. B. 

Coke and Gas Plant G. .\pplc, Davfou, OJiio. 

D.S. Pal. 807,532, Dec. 19, 1905. 

The jilniit dc.scnficd, ( ouhihIs of two bntU'ries of horizontal 
nil oris arranged .sido by side, with suflit'ient space between 
them for a boiler and hteam eiigme. the power of tlie engine 
being employed in driving the me(ihanical feeding arrango- 
luents. 'I’he material to lie introducc'd into Uio retorts is 
d(*livercd Irom a Miurce of siqiplw arranged centrally 
relative to the r<*torlM, and moans are jirovided for 
transferring tho material to each retort. 1'he inlet 
openings <it tin*, rctorls nio provided with reccptaoloH 
which are kiqit full by I lie transfer mechanism 
and means arc provided for passing the material 
from tho rcc(‘pta<'l(‘M to the retorts, and passing it 
through them to tim outlet openings. 4'h<* outlet 
openings of the retorts foi the coke eonimimieaio with 
a water-jucketeil coke leeeiver, and llic steam generated 
m the jaeket <’an be supplied to the engine. I'hc retorts 
are adaptml to I'oriMtanlly looeive earbonaceous matiirial 
at one end, and discharge it at the other ; a jirimary 
aHiension-pipe eommiinioatcs with the retort adjacent to 
tho receiving end, and a secomlary asoonHion-pipe com- 
miiuieates with the retort at a point relatively rernoto 
from it, and a pq>e connects the piimary aHcension- 
pipo with tlu* rotort at n point relatively remote from tho 
roi'oiving end. To this connecting piiie, betwmni tlie 
gttH outlet and gas inlet of tlie retort, steam may bo 
Kiipplie<l from tho water-jacket of the ooke-recoivor, "and 
air utulcr jiressuro may hJso be supplied. The retotts, 
with their heating moans, arc mounted upon a built-up' 
ba.se, in whicli is a transverse flue, substantially lielow 
tho <mth‘t. ends of the heaters. Passages conduct heated 
nir from tho retort furnaces to tho flue, provided with 
a central outlet, by wlueh tlie heatisd air escapes and 
communicates its heat to a boiler arranged in its path. 

~VV. (1 w. 

QaS‘Producrr. B. Graujie. (’ologne-Dcutz, (iormany, 
U.S. Pat. 807,071. Dec. 12, 1905. 

Tub producer described is one with' upi>er and lower com- 
bustion zones, and witii means for withdrawing the gan 
from ail interiiKTliato point. A vertical grating^ 
composed of vertical bars, forms part of the producer 
walls, througli which gases are led off, 3'wo annular 
evaporating chambors afo arran^, one aurrounding the 
top. and the other the bottom of the grating ; one of tb© 
chambors is oonneetod to an air supply, and mea^ are pro- 
vided for connecting the other with the interior of the 
producer^ and for connecting tho two ohambem The 
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producer may have an o|)on hand-hole at the top tlirouph 
which air entora it, and by which accosH mav Ije had to the 
grating.— W. 0. H. 

Qas-Produci'T. W. H. flradluy, iiellevue. Pa. U.S. Pat. 
H07,r>!)4, Dec. 11). 1905. 

The producer dcHcribcd in ijrovided with n water-trough, 
acronH w’hicli in an incltneil w’alj, and above this otie or 
more wind-pi jK‘H evtending along the prodiuer in the 
direction of tlie trougli ; each tiijK'i has clearance .spae(‘8 on 
both sideK for tlie rtonoval of ashcH. The w'in({-pi|H' is 
composed of cast-uMduI wet ions, having a horizontal 
top and both internal and external atrengthcumg 
flanges. —W. C. H. 

Gas-Producer. K Kiirtmg, Hanover, (ierinany. U.S. Pat. 
808.214. Dee. 20, 1905. 



The boily of the ])rodneei o ih fed with fuel from the 
ho)>}H’r ft, which is ki'pt pntily full to ]neveiit the intro- 
duction of air at fins (lomt, '('he mam air Hujiply is 
furnislied thr<>iigh thi- opi'iiing d m (he door i, /. and 
enters the generator thiough tli<' verlical grate c in the 
front of tile jirodiieer; an auxiliary vertn‘al grati; /i, 
supplied with air through q. is situated near the lop of the 
produeor. Any gas generated near tlu* to]i itasses along ! 
the channel w, r, t, to the mam body of fuel just aluive the 1 
grate r. The ])rodiicer gas leaves the generator at the [ 
bottom liy a veil Kill graU? u, situated well Indow' tlio | 
horizontal ]»lanc of the grate r, and also by tln^ openings 
at the Hides of the nsh plate lu ; it then passe-s along / to 
the outlet.-— W. H. U. 

GuH-Gmerator. 11. A. ITartman, Philadelphia, Pa. 

U.S. Pat. H()S,;pi5, Uee. 20. 1905. 



A tavebiko elhow-shaiHid retortr A is sot in a fumaeo K, 
is j^onnoctcif with the hydraulic mam M by the 
fpdi tlie “ wator-roeeiving 
B<>PI>9pHWUl4 introduced into the charging end H of the 
retor#;flL by the conveyor J. The main portion F of the 
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retort passes through the furnace E in anJnclined direction 
as shown, and is eonlinucd downwards outside the furnace 
by the pipe G, which dips into the water in the disoharginc 

tankH.-W. H. a 

Ganea ; Centrifugal A pjxiratua for Trcjiting . 

111. Thoisen. Haden, (lerniaiiy. U.S. Pat. 807,695, 
Dee. 19, 1905, 

Bee Eng. Pat. 8071 of IfiO.'l ; tlii.s J., 1901. 434.— T. F. B. 

irfeilw ; Process for the Treatment of for lucrcnsing 

their Ivflumfnahiliti/. A llaaso, Hanover, dermany. 
U.S. Pat. 807,553, ‘Dec. 19. 1905. 

See Eng. Pat. 3438 of 1905 ; this J., 1905, 60(1— T. F. B. 
Freni'h Patents. 

Carbnretting Air ; Apparatus for . A. Louis. 

Fr, Pat. 357,347, Aiig, 30, 1905. Under Tnt. Conv., 
Oct. II, 1904. 

The a)i]>aratns described eoiiKists of a vcH.sel, open at the 
toj), and filh'd with “liquid.” Inside tli(' vessel is mounted 
u rotatable drum on a horizontal axis, the, means for 
driving which nr<‘ arranged inside the vc's.sel, e. g., a pair 
of bevel- wheels, the driving shaft of which jmsses vertically 
up through tin* op(*n lop of the vessel, thus dis]Minsing with 
gas-tight stuttiiig-boxes, &v. The drum is separated 
from tin' atmosplierie nir by a cover which dips into the 
liquid m the vessel. -W. ( .11. 

Barium Carbide and Metallic Mauyatiese ; Beduction of 

Barium .Manganite m order to obtain . (.'. M. J- 

Limb First Adilition, dateil Aug. 22, 1905, to Fi‘. 

I Pat. .304.720, Oi l 20. I9(M). VII., page 72. 

I 

1 Carlton Filaments for Incandt scenee Lamps ; Hf anvfactiirc 

j of . (!ie Frany. pour rExfiloitation des Pn >(•/'( h'is. 

j I’homson- Floustoii. Fr. Pat 357.254, Aug. 26, 1905. 

; Tills invention includes tlie discovi'iv and method of 
nmmifaelun* of a new Hiibstance (an a'lh itropii' form of 
eaihon) for eleetne incandescence lamps The (ilamenta 
are superheated m an eleetne (uhe lurnacc, and after this 
treatnn'iit the eleetne resistance ot the cold lilameiit is 
dimmiMherl, and tin* coetlicii'iit of vtinatiori of resistanco 
with tempeniture becomes jiositive. 'I’Iicm* (ilaments are 
stated to be mon* etheient and to last longer than the 
ordinary ones. (See also Eng. Pat. 6959 a bt 1904; this 
,).. 1905, 721 ; also Eng. Pat. 6959 of 1904; this ,T., 1905, 
882; and Fr. Pat. 3491857 of 1904; this,!., 1905, 884.) 

-w. H. 

ni.~-DESTRUCTIVE DISTaLATION, 
TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{('onfiiivcd from page 13.) 

[Petroleifm] Kerosem ; 7'erhnicul Heqni rvmenls of Jle- 

agriifs for the Pvrifiralion of . 1\. ( 'hantsciikovv. 

W'estnik shinnv. wesehtseh . 190.>, 6, 119. ('hem. 
IvCv. Fett- u. Harz- liul., 1906, 13. 15. 

'J'he loloiir of ki'rosene bleached by treatment with 
! sulplmnc acid is voi y injuriously affected by the jircsenee 
of nitrous aeid, of whii'h a.s little as 0'02 per cent, produces 
a marked etfi'ct. Nitne acid is also objectionable, but 
0*05 — 0*07 jK'r emit, may la* presi'nt without serious 
injury. Organic matter in the sulphurie aeid is without 
appreciable etfecl,- M. J. S. 

Enolisu Patent. 

Ammonia from Distillation Gases; Exlra^ion of . 

K. Brunck, Dortmund, Germany. Eng. Pat. 15,640, 
July 31. 1905. 

See Fr. Pat. 350,589 of 1006 ; this J., 1906, 18 — T. F. B. 
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Fbbnoh Patents. 

Ammonia^ from Distillation Gases ; Process of Recovering 

By-Prodneta, espeeiaUy . H. Konmirs. !•>. Pat. 

36«/>00. Aiig. 2. J1K)6. 

The ffascs aro lirHt coolod to 40' — 45'^ C., whereby the 
Tuoistviro IK conci»‘nw(l carrying with it about one lialf 
of the free anitnoniu, and iucluding all the combined 
ammonia. The tar liavmg been rctn«»MMi, the pnriiicd 
gases aro reheated, juclorably by utiliHuig tlio heat of the 
crude tfusoN from the rc.lort.s, and f»ahse<i Ihrongh acid in 
MiiitabJe Kcrubborh. 'J’he eondimsi'd water is nii'Ced with 
liino and distilled with Kteam, the gasoK evolveii being 
passed. into sulphuric acid at a tempernturo sufhcientlv 
liigh to ensure that no coridensatum of water in the acid 
takes place. Tlt(' residue in tin* still contains small 
t{uaii1itios of (iIkuioIh, &c,. and it is proposed to 
project this, in a iiiu'ly sub-divided condition into 
the chiinne.y gases, the beat of which, it is stiitod, 
is more than sidhcKuit to volatilise the whoh- of such 
* residin'. The gases, freed as abo\e Ironi Qimimina, are 
then jmssed into a cooling a])para1ns, w’hcre the remainder 
of the 4noiKtL!i<‘ is <'ondens('d in tlic term of wat-er whu’h, 
it is stated, is pure. 'I'lie resulting gases (uin then be ' 
treated in the usual wav lor the tecover\ of benzene 
&c.^T, R li. ‘ ‘ ’ 

Pefrol,< nni and da HontoJogiiea : MiilnHl of tSapoui fifing . 

F. J. Lothammer and (\ Troeipienet. Sei'ornrAilditioii, 
dated Aier. IP, ip() 5 . (Unih'i liit. Cunv.. Any. IS, 
IW)), to Fr. Put Oet. IP, IPPb ; this J., 0r>r). 


the dehydrated products having the formula ; . 

RRiN.CH : CH.CH : C(OH).CH : NXRRi. 

In thcMe forinuhe R represents an aryl radical, Ri an 
alphyl radical or hydrogen atom, and X an acid radical. 
The dycNtulfs formed from furfural with aniline and with 
p-phenetidine wore closely invoKtigatod. For example, 
18-0 grins, of aniline were dissolved in 715 c.e. of alcohol 
and healetl lor 15 minutes on the water-bath with 9*6 
grma. of furfural. 17 grms. (^14-7 c.c.) of conoentrated 
hydrobromie acid whieii had been previously diluted with 
10 e.e. of aleohol were then adrled with cooling. The 
licpiid congealed almoHt instantaneously to a paste of 
violet-red iieedh's. winch were filtered off and washod 
w ith etlu'r, 22 grins, of almost. ]mro d vest tiff being so 
obtained. It ean be punlied by reervstallisation nom 
a<*elic acid, and has then them.pt. Iftl'—lOS^ C. Xtdyes 
Hilk and tanmiMiiordantt'd cotton in deep red shades, 
and unmordanted cotton in pink shades. Its formula i$ 
heating with nitrobenzene it yields 
phenyl-/Phy(lroxypyndonnim bromide, 

(;,Ild()H)N(C«H,)Br^ 

The t'orresjionding dyestuff from p-plienotidine dye* 
silk anil tHnnin-mordanted cotton m lino rhodannne 
shades, which are not. lart. Coloured products woro 
also obtained with w- and p-nitniniline, hut differed 
slightly in pro|>tMlie.s. The author has also olitained 
dyestuffs crystalliKing in bluish-green needles and soluble 
ill alcohol wuth a pure blue colour by the interaction 
ot furluracrolein, 


Equal fiarts of an afpieous cxtiact of <piillaia (densitv 
B.) and petroleum aie mixed to an emulsion, w'hich is 
brought to the consistence of gelatin by further additions 
of jietrolcum il necessary. The resuKiiig geiatirious mass 
is next ignited on a sloping table, and the heavy oil. which 
separates out during tlie operation, luris down the table 
ami IS eollectcd. d'lieii 277 kilo.s, ol solid vegetable oil 
(cocoanut, palm, Hruchis, tVc.) arc gently heated with 
117 kilos, of the n'covercd oil. and treatisT wuth 270 litrcH 
of caustic soda l>o of B., followed by ilOti litre.s of 20” Ji. 
strength. Th(' whole is Imiled lor about three hours 
until homogcm'ous. whereupon tlii' mass is tn'ated with 
38 litres ot iiotash lye (20’ Jl.), and 10-vS kilos, of pule 
rosin, heating hiung continued until a test sample sets 
on ox]ioHurc to tlici air. Finally, tlu* mass is run into 
moulds and cut info blocks or eiikes. — C. 18. 

; Maiiulaeiure of Cowposdr J'nrn/Jin - . 

Stamlard Oil Co. PV. Pat, 357,507, St‘pt. 5, 1P05. 

8eb: U.S. Pat. N02, 100 of 1905 ; this J., IP06. 1 l(Ui.~T. F.B. 


IV.— COLOURING MATTERS AMD 
DYESTUFFS. 

{Vontvnued from page M.) 

Pyridim Dyestuffs from Furfural ; Production of . 

W. Konig. J. praki, (!hem., |p()5. 72, 555 -502. 

When I mol. o f furfural is heated for a short tiim- in 
alcoholic Hohition with 2 mols. of an aromatic nmiric 
and 1 mol. of an acid, diluted with alcohol, is added after 
cooling, cryKtalline dyestuffs are precipitated m un almost 
chemically pint' state. They .show coii.'-idcralile affinity 
for nnmordaiited vegetable ffhre.s. They cry.stalli.se with , 
1 mol. of water, which seems to he eonstitiitional, but I 
can be nunoved liy caretully heating in vnevo, an i in | 
Home ('a.scs by rcciystalliBation from glacial acetic acid. ‘ 
By heating the anhydrous produi’ts so obtained from 
primary amiueH above their melting-point, or by heating 
them with acids, they are decompo.stKl forming I mol. of 
a primary amino ami 1 mol. of an ai yl-/i-hydroxv- 
pyridonium salt of the formula C 5 H 4 (()B).NXR. 

Prom this foot, together with the empirical formula) 
ot the various products, the author siiiiposes the hydrated 
dyestuffs to have the formula 

RRiN.CH ; OH.CH : C(0H).0H(0H),NHXRRi, 


CIl OH 

CH dOR: CH.CHO 

W'itli aniline ami with nionomethylanilme, hut the 5 deid 8 
W'ere <^xtIenlely .small. 'Fhe piodurts are very unstable, 
but the author thiiikH that further investigation will 
eonllrni his view that they possess the sionstitufion 
('oHft.NH CH ( II.Cll :,('(()H).CI1 ;('H (’H. JiHX.reHa 
and 

C«Il5 H.CH .(’(OH) C’H . ch.CH : NlCflalX.C'BlT* 

respectively.— PI. F. 

\ .Xii-Trihydroxyna pldhalenv, R. Meyer and E. Hartmann. 
Ber., IP05, 88, 3945 --395(5. 

On melting l.t»-diliydroxyna])htha)ene-3-sul)jhonic acid 
with aJlkaliK in an ojk'ii vessid at a temiTeratiiro not exceetl- 
ing 270” O., 1.3.(»-lrihydroxy naphthalene is obtained 
according to Oer. Pat. I12,17t5 of 1899. Aceortling to 
Hie same patent th(^ 1.3.0-trihydroxynaplithalene so 
obtained exi.s(H m two forms. The product obtained 
directly melts at 95‘^ C., is easily soluble in cold water, 
and combines readily with diazo compounds to form azo 
dyestiiffH. On rccryslalliHing from liot water this is 
converted into a compound, of the same percentage com- 
position. which iloes not melt, but dectoinposes at about 
304” (^ 'the jiateiitees consider that this may represent 
a diketo-form. The authors, in the eourso of their 
investigation confirm the experimental results of the 
patentet!H, hut bring further ex}x'riineiital data leading to 
other thcoretic’al ('onclusions. Both the original tri- 
hydroxy naphthalene and it.s transformation product 
form triaeetyl- and trihenzoyl-iforivatives of identical 
eoiiipositioii, hut, different properties. I'hc transformation 
nrocfuct does not leaet with either phenylliydrazme or 
hydroxylaniiiie. These facts show that the original 
Muhstaiiee is not transformcil into a ketonie isomerido. 
Molecular weight deterniinatioiis of the transformation 
nroduct an<l of its acetyl- and heuzoyl-derivatives led to 
bimolecular formula) C 2 nH,o{OH)«,‘ (Vl,o( 0 -OC 2 H 8 )- 
and C 2 oIlio(U.O(/ 7 H 5 )fl, whilst the product directly obtainea 
and its corre4|Xindiiig derivatives aj^n'od with the formula 
The prodtiot obtained directly easily 
forms addition compounds both with water and with 
hydrochloric acid, which dissociate very easily. The 
authors come to the conclusion that these are oxonium 
derivatives of a quinoid keto^fcKTiu^ such aa 


c 2 
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that ill aqueoijH nohilion bofli (he trilij^lroxy and the 
keto-fornis aro prearnt, atid that the trnnHt'ormatuJii 
produet la feriuei] hy a kind of ald(»l eondenaation and haa 
MOnje aueh fornuila aa : — 


on 


rYY"-"-rY' 

H()-\/\/\(j„ \/\/ 

lio 


L()H, 

OH 


beinj^ a liexahyirox ydihydrodinaphlhvl. In prepoiinjj; 
l-.^.h-lribydioxynuphthalene on the lahorntoiy M*ale it 
was found lU'ceHnary to use about tuim the aiiiount of 
alkali hydroxide which is meiifioned in the (leriiiun 
patonl. For inHtau<*e. 25 ^riiiH. of the .sodium salt of 
1.6-dihvdroxynnpfithalen('-Ibsulj»lionie aiid were added 
Ifradually to HO ^^irn.s. of sodium hyilroxide contained in 
a silver dish, which was heated over wire gauze with an 
ordinary iiiinsen burner. When the water of solution 
had evaporatod, tlie tmnyierature attained 200' (\ 'J’he 
melt then gradually darkened until at 250 'C . the reaction 
took ])laee with frothing and evolution of steam. It was 
finished w'hen a sample ilissolved in a little water, aeiditied 
with hydroehlorie aeid and shaken uj) with ether, was 
almost decolorised, ail the ycdlow pioduet hemg taken up 
by the ether. The melt lasted about three boms. The 
product was djiwolved in a little w'uter, strongly aeidilied 
with Jiv<lroehloric ai'id, the Inpiid hltereit wiiilst hot ami 
allowaa) to cool. Yellow^ needh's of the hydroelilorule of 
trihydroxyna[>litha]etU' were so ohtained and weie jmritied 
by recrystallisalion from hydrochloi le lu id woth a litth‘ 
animal ehareoal, Jiy digestion with a little wali'r it is 
convert<‘d into cohuirlesH erystals of 1.3.tt-tnhydro,\\ • 
najihthalene, which may be reerystallised from hot water 
if this 18 quickly cooled to avoid polynien.satioii. The 
jxilyinerio product; is obtained by repeatedly heating the 
tnhydroxyiiaphthalene w'lth water and animal ehareoal 
to the hoi), fresh quantities of animal charcoal being ndiled 
each time. The polymeric eonipoiiud ery.stuHises out 
in white lamina'. lloth 1.3.0-lrihydroxynaphthalene 
and its polymer, yield led dyestulTs by lomhinatjon with 
diazobenzeno chloride. I’lie eomiiound from tiihydroxy- 
naphthrtlene has the formula (,V,H,r,N2.C'ioH.t(CH)3. 
Attempts w'cn' made to obtain one of the time (linaplithyls 
by distillation of the jiolymer ( 2iiUi(|C,t with zinc dust. 
A orystalbne product, yielding fluorescent sobitioiis. was 
80 obtained, but not in suibcieut ipmntity to be identified. 


Hydroxynnihraqatnonvs ; lit'ducivnt Product ft of . 

M. Prudhoinmo. Hev. (Jen. Mat. Col, 1906, 10, 1 • .‘I 
AliZakin (0-5 grin.) was dissolved in a solution of sodium 
hydroxide (1 grin.), and 3 grms. of hydroelilorie acid, ItMt 
grms. of water and 5 grms. of zinc were adileil Ib'diiction 
was complete in about HI minutes and n blown eoni pound 
resulted, which dissolved in sodium hydroxule to a much 
redder solution than alizarin. It dyes mordanted 
fibres Biinilar shades to alizarin from neutral hatlis, but 
from Reid baths it only gives feeble dyeings on non and 
chromium mordants. If, instead of isolating the above 
brown <!omi>ouiid, a furtbei <1 grms of Indroelilonc aeal 
and 50 (•.<'. of wati'r b<‘ a<lded, and (he reaction allowed 
to proceed for about 20 minutes, a green compound is jwo- 
dueed ; wbou boiled with water, it is reconverted into the 
brown compound, with los,s of hydrogen ; its dyeing 
pri'perties are similar to those of the browm eomponnd. 
If cither of thcisi' compounds is treaU'd with a little dilute 
acid, it is converted into a yellow substance (with evolu- 
tion of liydrogon, if preiiartxl fijorn the giwn compound), 
wliioh is Rimilar to alizarin in appearance, but its dyeing 
proiierticH resemble thoae of the Hubstauees from which 
it is piroduped. When oxidised in presence of ammonia 
and treated with acids, all three compounds give a deep 
violet dyestuff, isomeric with that produced by oxidising 


the compound which Roeiner obtained (Ber., 18H1, 1260) 
by reducing alizarin w ith zinc dust and a tnraonia : this 
latter has been proved to be identical with alizarinimide 
(produced by .leating alizarin, under pressure, with a 
solution of ammonia in absolute alcohol). The three 
reduction products of alizarin ai e therefore considered to be : 


C«H4; 

Brown comjiound. 


/OH(OH),. 

(VH.< >C„H 30 H 

t lreeii com pound. 


- C'f) 

\(^H(0]1)^ 

Vi'llow com pound. 

Anthrapurpurin, wlien ri'diiei'd by boiling with zinc 
dust and ammoma. gives (,wo dillen'iit ibloiiriiig niatUu‘H, 
very Hiinilar in })i‘oper(ieH to tbo.se obtained from 
alizarin. Flavopurpnrin, on the contrary, only 'gives 
dyeslulfH which dye mordanted fibres Hirmlarly to llavo- 
purpiirin it.self. - T. F. B. 


INuj.i.sh Patknt.s, 

Attthraccne Drnrotircfi and Dyestuffs therefrom ; Mmwt- 
fnclmc of — A. Moyenberg, Weizuiann and 1'lio 
Clayton Aniline Co., Ltd., JVIaneliesler. Fng. Fat. 
K711, April 25. IbO.Y 

Phuppot.s which it has not hitherto been po.ssible to 
j manufaituro on a com menial scale are obtained by tlm 
action of dry ehlorme on anthracene in the jire.scnee of lead 
peroxide at a high tem|H‘rHtun'. I’or evample, a mixture 
of 50 part.s by woiglit of autlirueene and lO jiarts by weight 
of dry powdered lead ])er()xide j,s tn ated with dry chlorine 
lit 220" i\ until the wr'iglit has meieased to a total of 120 
parts, 1’he teinpi'ratiire may, however, be varied, good 
re.snlls lajng obtained at from iHO to 200" C. 'I’he 
composition of the melt vai ies with (lie teiiijiorature 
employed and aniounl of ('liloiine nlwirlx’d. 'I'lie product 
consists mainly of two jiorlion.s, namely, /:3-tetn»ebIoro- 
antliracene, m. ])t. 152“ C., already de.senbed by JJ<‘ber- 
Tnaiin and Lindemann (Hei., 18, i.5S!l), which is readily 
Holubb' in bcnzt'nc and erystallisi's out in yellow* needloH, 
and another portion, much 1(*hs .soluble in benzene, and 
more highly ehlorinated. This second ]iortion <‘au be 
separated by fractional ci vstallisation into two jiroduets, 
one lieing bexaebloroantliracene, melting at 277° C., 
which cry.sialiist's from nitrobi'iizenr!, and (be other 
ho]itaebloronritbra(eiie, m. jit. 232“ C, wdiieb i.s more 
soluble in benzene than the former. All thi'.se chloio- 
antbiaeene.s are transformed on oxidation into ehloro- 
anthraquinoiH.s ('ontnrniiig two (’liloriiie atoms le.ss, from 
which it ajipeaiH that the original jirodiiets are ehl(^rinalcd 
ineaodiehloroaiithracem's. If, for exainjile, a mixture of 
10 part.s of anthracene and J jiart of lead jieroxide i.s 
treated with chlorine at 240’ C. till it increascts in weight 
by 15 pnCs, the molt eon.si.sts almost entirely of the 
more highly eblorinati'd jiroduets. The above-mentioned 
tetraehloroantbraeene reacts violently with a mixture of 
concentrated sulphuric and nitric acids, and, on ]Kiuring 
the pmduct of reaction into water, a dicliloromononitro- 
anthraipiinonc is .separated, which erystallises in almost 
W’hite rieedh'S, soluble in nitrobenzene, and melting at 
300° (I If the sjianngly soluble portion of the melt is 
treat c<l in a similar manner, the hexachloroanthraeene 
yield.s a tetrachloromononitroanthraquinone. whereas the 
lieutaehloroanthraeene is merely oxidi.si'd to jienta- 
chloroaiithraipiinone, melting at 225“ C. On treating the 
above-mentiom'd nitro compounds wutli fuming sulphuric 
acid, with or without the pre.si'nce of boric avid, dyestuffs 
are formed. In the case of monoiiitrodichloroanthra- 
(luinono, this reaction takes place at tlu! ordinary tem- 
perature, wdiilst in the case of the tetrachloro compound, 
a higher temperature is necessary. — E. F. 

Nitro-Derivalima of Certain Aromatic Bases; Manu- 

faciure of >. C, D. Abel, I^iuilon. From Aotienges. 

fur Anilin-Fabrikation, Berlin, Germany, Eng. Pat. 
9074, AprU 29, 1906. 

In Kug. Pats. 6741 and 27,497 of 1904 (this J., 1006, 193 
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and 1297) there ia described a method of manufacturing 
mononitro dcrirativos of aromatic bases by heating the 
arylsulphamino derivative of the base with dilute nitric 
acid. According t(» the present invention this process is 
applied to the nitration of w -diaminos of the benzene or 
naphthalene series. The diarylsulphamino derivative 
of such a w-cliamine is nitrated by the action of 
dilute nitric 0(;id in the p-position to one of the 
arylsulphaniino-groups. For instance di-p-tolylsulpho-m- 
phenylono diamine forms 

1.3 • di - p - tolylsulphnmino - (i • nitrobenzene, C,jH3(N02) 
(NH.(S()2.C((ll4CH3)2, and di]iijenylHiil})ho-wi-tohjylene- 
diaminc CViKalCH^) (XH.S()2.C'ell5)i2 : (NH.HO«( ^11^)2 

-4: I .' 3| foriiis 1.3 - diplK'nyls\il]»hamitio-4-methyl - (> 
nitrobenzene. The .substarirc may be, treaU'd with tlie 
diluto nitric acicJ, ot m snspriiHion dissolved iii a siiitnhlt^ 
solvent inch as ulroliol or iMui/ene. 'J'iir nilio deri\ativt\s 
[)roducod hs dcscrilssl hIicxc aio convcittd into tlic 
eorrcs])OJiding nilusJuiinnu's by tlu‘ artion of emicen- 
trated siilphin ic ccid. Ity Ibe action of reducing 
agents tbr eorn'^jjoiuling aniino dcuvidnc' ol the 
duirylMiljilio-m-duniunc is ])rodiic('d. 'J'lu' following 
e.\aiupl»! illuslrul's tlu' nneritioii: 41-1 paits by 
weight of di-p-ioly]siiI)»bo-;?^-pli<inyJc»»cdiamiiie an‘ 
dissolved in 120 parts by weiglit of iil« ; 40 pails 

by wciighl ol dilute nitric acid of sp, gr. 1 '2 are added, and 
tlie mixture is boiled uikIct a ri'llux condenstT for 1C hours. 
Tile nitro derivative scjiaiatis on cooling, an<J is filtered 
off. washed and dried. It iiicdls at 100' ('. 'J'o elimiiiaO', 
tlu> two p-(<)iyJs\d]>imiuino grou}>.H from lhi.s iiitro 
(•onifiound, I iiarl liy wciglit. of tlie compound may be 
introduced info 3 parts by wi'iglit of concentrated sul- 
jiliuric Hcidw'ith slirnng and heating to 30 — 40' C. \\’hen 
the iiitio <‘om])ouiid is coinplclc'ly dissolvc'd, tin* mass is 
loiired into ice. the solution iieuliali.secl with sodium 
lyciroxide or carbonate, and the 1.3-dianiim»-(i-nitfo- 
benzone filtered oti. w'ashod and dried Again, for 
examiile, 4‘2'8 parts by weiglil of di-p-tolyl.sidpliO'W- 
toluylencdiamiiie |t’H3 : {NH.8C)2.CHlJ4.tTf3*)2 - 1 : 2 : 41 , 
are mixed with KiO )iarls by wxuglit of water and 40 fuirts | 
by weight of diluti' nitiic acid of sp. gr. 1.2. Thi.s inixtuie j 
is heated on a steam-bath for about 10 Iiours, with stirring. 
The parent material, which is a light powdei, aiul floats on 
the liquid, giadually cliariges to the nifro compound and 
subsides in the foini of deep yellow' grams. The iinalnct 
is filtered oil. washed niul dried. Affet recrystaili.sation 
from glacial ncctic acid, it melts at 210 C —K. F. 

2 >-Avn(lo})hi‘iti;Iitltf'}"''iil})honic And : Mnnafadiot of a 

New and of a dolouriiiq Nutt if {vJ2:o /b/r.v/////| 

thrrcfroui. (\ D, Abe], Jjoudoii. Fioni Act.-(lcs. f. 
Anilinfabr., Jhilin. Kng. Fat 032r). Max 3, I'.M).'). 

A XKW huliiiiomc acid of p-anunopliciiylrtlier is obtained 
)*V liiiatiug the acu! sulj»hate of tlu* ether; ISO parts of 
tlie ellior ai<’ susjieiuli'd in a small (pumtity of water, 
and 1(X> parts of .sul)iliiaH’ acid aie. aildeil. The mass 
is dried at KXl and tlicn heatial to ISO'"' for tw'che 
hours; the juoduct is diKsolvei) m hoi sodium earbonale 
solution, filtered and prcci])i1a0)d by tlui addition of acid. 
WTicn diazoliS(‘d aiul cttuiluned with /.Tnaphthol, this 
substance gives a new azo dyestuff, the lut'talhe salts of 
which form rt^d lakes of teelinieal value, -T. F. ll. 

Indigo- W/> lie [huliijo Jhje6tuffH\\ Manvfacture of Solid 

Stalh Alkali Salifi of . J, Y. .Jolinson. London. 

From lladiM liM Amlin iind 8oda Fabrik, laidvvigsliaft'ii- 
on-Khine, (fennany. Fng. Fat. 23,122, Nov. 10, iJfor). 

J>RV alkali salts of mdigo- white, stable in the air, are 
obtaiiu'd by evaporating aqueous solutions of the.se sub- 
stances in vacuo, preferably in thin layerB. Better resulta 
are obtained wotb the monosodmm salt, or a mixtme of 
the mono- and di-sodiiim salts, than with the latter only. 
The solutions obtained by reducing indigo with finely 
dividtid iron in presences of alkali hydroxule are very 
Buitftble for the jairpose. oa they contain no other salts 
and no excess of alkali. For example, 50 parts of pure 
Indigo (B.A.8.F.) in powder are reduced with 25 parts 
or iron -powder, 12 parts of sodium hydroxide and 64 parts 
of water. The liquid is filtered from iron mud and 
evaporated in vacuo at 80“ — 00“ C. until no more water 


comes off. On cooling, a brittle product ia obtained 
which, in thin layers, is transparent and has a red colcfur. 
It is easily solubio in water. — E. F. 

j ^ UNrrBD States Patents. 

Sulpko-Acid and PtnccAS of Making sama. O. Kaliaoher* 
Frankfort-on-the-Main(», (lermanv. Assignor to Oasselia 
(Colour Oo.. New York. U.S. I'at. 807,117, Doc. 12, 
1905, 

Neav flulphonic aeida of the general formula, 

{1)X.C:N\ /OHfC) 

* >ioH4< 

{2)X.Cii.2.N \s03T1(7) 

wliere X represent h an aromatic radical, are obtained by 
comh'nsmg in ac|ueous solution I mn . of 1 .2-dianjim>- 
iiaplit hahme-C-h y<lroxy.7-Hulj)honie aeul with 2 mols. of 
an aromatic nlilohyde. 'Plio products are jiowders of a 
i slight ly yellowish colour, nisoliible m W'^ater, soJublo in 
I fdkaliH. and precipitated from their alkJnie solutions by 
j tlie mldifion of acids.-' E. I'. 

• 

I ib/c \ Azo hpeduff] ; Ihd Aio and ProcesH of Making 

I vnntc. F, Kliugemann and (f. Kalischer, Frankfort-on- 
I the-Maiiie, (Jernmny, A.ss’gnons to Casaolla (Colour 
I Fo.. New York. U.i>. Fat. St)7.119. Dec. 12, 1905. 

■ Dimazo dv(‘sUdTs ar<‘ prepared by condensing in aqueous 
I .solution 1 luol. of 1.2-duimmoiinphtha.lerie'5-hvdroxy-7- 
siilphonic aeul with 2 mols. of a monoa/o dyestuff, or with 
j I mol. each of two differimt monoa/.o ilycBtulVs. containing 
j an fddohydie croii]). The luoiioazo dyestuffs in question 
tire prepariMi by combining 1 mol. of diazotisod ra-animo* 
benzahlehyde with I niol. of a naphtliol siilplionio acid. 
Tiisa/o dyestufTH, which dye uuinordanted cotton in red 
shudes, are olitamcd by combining an aromatic diazo 
compound with J mol. of a disa/o clvestuff, prepared as 
described above from 1 .2-djaiuiiMma}>}ithalene-5-hydro,\y- 
7-sulphornc aoid, and 2 mols, of a iiionoazo dyestuff cou- 
taming an aldohydic group. — E. F. • 

Dye \Azo DyesiufJ ] ; Zinc Azonaphthol and Process 

of making same. K. Elbe], Assignor to 'J'he Finn of 
Kalle and Co., Akt.-(les., Bicbnch, GJermany. IJ.8. Pat. 
867,422, Dec. 12, 1905. 

ZiNo compounds of 2-hvdroxynaphthak‘ncsnlphonic-acid- 
l-azo-/l-naphthols are olitaincd by treating l-amino>2> 
napbtliolHuljdionie acids in concontratod aquious solution 
or snspensum with alkali nitrit/C and, at least, an equivalent 
nmoimt of zinc sulphate, and bringing the product bo 
obtaiiU'd into reaction with n concfuitrated alkaline Boln- 
tion of /Tnaphtbol. The products dye wool from an acid 
liath in bluish. rt*<i to violet .shades, which are turned into 
hluish-black by subscqui'iit treatnifnt with a bichromate. 
'JTie zinc compound of 2-hydroxyriaphthaleuc-4-sulphonic- 
acid-l -azo-jS-naplithol, obtained iu the manner described 
above from 1 ■ammo-2-napbthoI-4 sulphonie acid, is 
Hiieciallv claimed. (See also Fr. Pat. 363,780 of 1905; 
tliis J., 1905, UXt2.)~K. F. 

Indigo ; Procesf* of Pronrivating . A. Schmidt, 

Assignor to Farbw'erko vi»rm. Meistor, Lucius und 
Brunmg, Hochsl-un-thc-Maiuo, (lormany. U.S. Fat. 
807,782, Dec. 19, 1905. 

See Fr. Pat. 322,318 of 19(>2 ; this J., 1903, 300. ~T. F. B. 
FnBNCH Patents. 

Dyestuffs by Oxidalum on the Fibre ; Process of Making 

Fast Blue, Violet and Black . Farbwerko vorm. 

IMoistcr, Lucius imd Briiniug. Fr. Pat. 350,305, Nov. 

I 11, 1904. 

I See U.S. Fat. 796,716 of 1905, and Eng, Pat. 23,193 of 
I 1904 ; this J., 1905, 967 and 1225.— T. F. B. 

Dyestuffs ; Process of Pweparing New Azo — Farben* 
fabr. vorm. F. Baver und Ck), First Addition, dated 
Aug. 21, 1906, to Fr. Pat. 347,656, Nov. 4, 1904. 

See Eng. Pat. 4350 of 1005 ; this J., 1906, 1000.— T. F. B* 
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Anthnicti^e, IhrwaiiieH [Anihraccne Dyrstufts] ; Pro- 1 

duction of New . Soo. Ba<lisrho Anilin iind Soda 

Fabrik. Fr. ]^at. 357,138, Aug. 23. 1005. Uiidor Int. 
Conv., Jail. 3 and April 3, 1905. 

A »iA?«TiiRAQriJsoNyj.AiuiNB of tlio foiouda * 

VK,( 1). N h.c2)<;«h 3<{:(']:.--< ;ju 

is obtained in ]ierfcetly pur« ti’VKialH by th(* action of 
l-ft|[ninoanthra(|uinonc <ui 2-oh]oroanthia<j\nnone in 

proNonco of a corulenHiiig ugont, Hu<h as coppei uceiate, 
aodiurn ae(ftalo Icjgetber with cu])roiiH elilorido, iU.. and of 
a diluont nocIi aw najihthaleiu* or nitrolH>nzeru>. Tin* same 
wiilmtance may Iki obtained, though le.ss canily, by tin* 
action of 2'Hftiinoanlhra({miume on 1 -eldoroanthra- 
(lumone. For example, a niixt iiro of 2-t Kilois of 2-ehloio- 
anthraquinono, 2*7 kiloN of I'rtnonoanihraquimme. 

lOCt kilos, of naphtiuilem;. 2‘5 kiliis. of aiihydroos sodiuiu 
at'otate and ()-5 kilo, of cuprous elilundi' is boih-d for 
15 hours. By extracting the nuplitludene w'ltli boding 
toluene, dianthraquiiionylamine is obtairud in snuil) 
cryntnlx with inetallii- lustre. It may be tran.sforimal into i 
dycHtutTs in inany< ways. With fuming Huljthuin a» id at 
100” — 130'' (7 in presence of Imiic aeul, it is eonveitcd into 
a dy(!StufT which dyes wool in browniNh-icd shades. In 
an analogous manner 1-lialogenoaiithraquinones nuiv lie 
condensed with 1-aminoanthniqumom'. Dihnlogcno. and 
dinniinoanthriKpiiiiones may be ('iiiployed in the saiia'Mav 
and also derivative.s of any of llu'se Hiibstitnce.s. In the 
rase of tlie comlensation of 1 -aniino-4-hnlogenoHnt)ifa- 
quinones or their derivatives it h l*atn moan thriiqui none, 
it is advisable, in order to avoid sicondurv roai (ions, to 
employ the former in the form ol (heir acetyl deiivatives 
Thu acidylnminodiaiithraqiiinonylamines thus obtaimsl 
arc readily hydrolysed, foimmg the eorrespomling ammo 
compounds, d'lie.si* Kub.slances, al.so, arc' readily con- 
vortc'd into dyestujTs ; alter solphonation they give liliie 
ehiules on wool, which are .said 1o be perfi'ctly last. For 
OxarniJo, a mixtiiie of 1500 kilos, of niliobetiyene. 100 
kilos, of l-fieelaniifio-2-mctliy)-4-chloroun1 liriupmione, 
140 kilos, of l-nmmo-2-methylanthraqumone, l(K) kilos, of 
anhydrous sodiiim aci'tub', and 20 kilos, of cn])ious 
chloride are boiled for tvo hours. Aftei cooling, tlu' 
product is allowed to stand for scuiii' time, the solid tiltensi 
off and wasliod swceessiMdy with ni(i<)b(>ny.en(‘, alcoJioI, 
dilute hvdroehlonc acid and aleobol. It may then be 
crj^stallised Irom nitrobenzene. It i.s hyilioIvHed by 
dissolving in It) kilos, of eulphiine Deal of tith B. and 
proeipitating by tlu' gradual addition of water. The 
niixtuio h('(.‘oines hot and deposits llu' de-aeety lath'd Iniho 
on eooiing. Denvatixes of (liantlirnipiinonvlamine a/o 
also obtained from 4dialogeno-l-unimonnliiraquinone.s, 
which arc suhstituted m the o-position to the animo-groiip 
by treating them suceessivedy with mtro.HnJphurie neid and 
phonolB, amines or derivatives of the same. 

Other com pounds of this nature such ns4.2-(lihQh>geno-|- 
aininoanthraquinone, also 1.5 diannno-2, l.t> 8-totrahaIo- 
genoanthraqiiinono and other eomjKnind.s having two 
halogen atoms, each in p-jiosition to an aniino group, 
behave in an analogous manner. The products so obtained 
are readily sulphonatod by fuming snlphiirie acid in pre- 
neneo of boric acid, d'ho snlplionic acids dye wool in very 
fast bine shades from an atud hath. For «*xarnple. 10 kilos. 
of 4'Ohloro-l-annno-2-uiethylanthraqninono dissolved 
in the cold m 100 kilos, of sulpliune acid of OO" B.. and 
12 kilos, of nil,ro.snlphunc acid, eont.ainmg 20—2! per 
cent, of nitric acid, aro added without allowing the 
temyieraturo to rise. The iiniss acquires an intense 
brownish-red colour. It is stirred for an hour or two and 
10 — 15 kilos, of phenol are then added. The colour 
ohangew to bright blue. After stirring for 2—3 hours 
the product is poured into water and the preeijutate 
filterrKl off, washed and dried. It crystallises from 
naphthalene in bright blue crystals, insoluble in alkalis. 
The anthraquinone dorivatives ilescribod above are 
auJpbonated as follows:— 10 lulos. of the blue snlxstanee 
are stirred into a mixture of lyO — 200 kilos, of fuming 
Bulphurio acid (oontaiiiing, for example, 45 per eenl. 
of sulphur trioxide) and 10 kilos, of dry boric m id. Tho 
whole is thou boated to 100” — 120” C. It is then poured 
into water, filtered and washed with a dilute salt (solution. 


The dyestuff is preferably usorl as a paste. The shades 
obtained on both mordanted and unmordantid wool 
are blue and very full.— F. 


Anthracene JJerivatircji [ Anthracene Dyetiinffn] ; Produc- 
tion of Netv . ^>oo. Badisclie Anilin und Soda 

Fabrik. Fr. Bat. 357,230, Aug. 25. 1905. 

Djcrivativ'KS of (liarithraquinoriyls, 
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are obiainef], either liy (lie aclion of ciqqier powdiw or of 
other (Ichulogeiiisiiig nietHls on halogenatod anthra- 
qumonoH, or by condensing tlia/o ('ompounds from amino- 
anthraqiiinones in such a miitiner as to ehmmate tho 
nitrogen of those (‘Ompoumis. Tho latter reaction is 
effected particularly easily by coiuh'iising tho diazo- 
sulphates in prosenee of aeetic anhydriilo, together with 
certain metals, such as copper powder. For example. 
It) kilos, of Bchloro-2-niii( hyluntlnaqiiinone are mixed 
with K kilos, of cop[)er powder and heati^d to about 200” C. 
The 1 om peratiire ot the molten mass soon readies 2S0” — 
290” (!., yellowish vapours hemg o\ol\ed. Af1<‘r 20-'-30 
numiteH the femperntuie, la-gms to fail. I'lio mass is then 
heated to about 280' ('. for a (juarter of an hour, allowed 
to cool, powdered, and the ('op[)er removed by solution in 
dilute nitric acid. The remaining mass is washed with 
water, driid, and tho 2.2'-dimolhyl-l. r-dinntliiaf[iiirionyl 
extract'd in a state of purity bv means of boiling xylene. 
Again, for e.vamjile, 20 kilos, o/ l-ammo-2-inethyhinthra' 
qinnone are dissulvid m 2.50 kilos, of su)])lmric acid of 00 ' B , 
8 kilos, of sodium nitrile aie then gradually added with 
stirring, ami without lise of tirnperatuie. Whim diazo- 
tisution is complete, the mass is [loiired on to lee, allowed 
to stand for three liours, liltered and the solid diazo- 
sulphate washed with a very little cold water, then with 
alcohol, and. if riecc.ssary, with a little etlier, 10 kihis. of 
the air-diied 2-methyhinthraquiiione-l -dui/,o-.siil[’hfite so 
obtained are mixed vilh 00 kilos, of acetic anfiydndc, 
and 2 kilos, of copper powder arc then added. The tmn- 
pciatnrc of thi* mass gindindly riscH, nitrogen is evolved, 
the solution becomes violet in colour, ami dejiosits a pnlo 
yellow ]irecipitate after some liours. It is liealnd for a 
short tune in a bi me- hath, the acetic anhydride deconi- 
iiUHod wntli hot water, and (he iinattacked copper removed 
ny means of hot dilute nitnc acid. The 2.2'-dimcthvl- 
l.r-dianthraqiiinonyl is then liltered off and washr'il wilJi 
hot water, 'riiese new- iinlhraei'ne licrivuiives can ho con- 
verted into tlyestufls. Jf 2.2'-dinietli\M. I'-dianthra- 
qninonyl or its deiivatives are healeil by IhemselveK, or 
treated wutli dehydrating agents, tliey lose 2 mols. of 
water, forming dyestuffs which are converted hy alkaline 
reducing agiuits, more particularly by hydrosulphitcs into 
vat« winch have the red colour of rhodaminc. Thc'-e 
dyestuffs have tlie jaehahlo formula 



I’hesc vats dye cot ton in red shades, changing on washing to 
orange^ or yellow shadeii, wlueli are very bright and abso- 
IiiUdy fast. 'I'he dyestiilfs may be printed, with or without u 
reducing agent, in jai'sence of alkali, and then steamed 
They may also Iks printed witlioiit either alkali or a 
reducing agent, and subsequent! v passed througli an 
alkaline bath. For example, I ivilo. of 2.2'-diinethyl- 
l.r-dianthraquinonyl, 15 kilos, of potassium hydroxide 
and 6 kilos, of methyl alcohol are heated to 165”— 170” ( . 
under a rellu.x condenser for one to two hours. The molt 
is then treaiotl with water, in which it dissolves to a 
crimson solution. A eiiiTcnt of air is passed through the 
boiling solution until tho precipitate acquires a dis- 
tinctly brown colour. The whole is then acidulated 
slightly and tho precipitate filtered off and washed. Again, 
tor example, 2-2 -diraethyl-l.l'-dianthraquinonyl is 
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heat«d to 360® — 880® whilst stirring well. The melt is 
Ijrcenish-brown in colour and bocomee reddish-brown after 
Home time. After half an hour it is allowed to cool and 
the hardened mass is dissolved in 10 — 15 times its initial 
weight of sulphuric acid of 06' B. The product is pw- 
oipitated by means of ice and water, and is washed with 
water. It "is insoluble in water, and in dilute alkalis and 
acids. — E. F. 

V.~^PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

(Continued from Page 17.) 

Solution and rnendo-Sohdiim. /!’. (Theory of Ihjeimj ) 

E. Linder and II. Pieton. Lheru. Hoc. Trans., liH>5, 
87 . U>0r»— 1080. 

This paper continues the study of solution and pscudo- 
flolution originaled by the autliors in 1H92 (this J,, IHO‘2, 

; likewise Cheni. Soi*. Trans, 180.5. 67 , 03; JK07, 

71 , 6(18); (also Dreaiier, 1004, 0.5; and 100.5, 223). The 
presiMit j)H|)cr is arranp:(id in tlirei* seetions. 

I. Phj/niod and ('hcmicnl Pro fu rites of ('oUoidal 
Arsenious Sulphide.— authors eontinue their investi- 
gation into the nature of the precipitate that separates 
when colloidal arscnious sulphide is coagulated by inctullie 
ftalts. They regard such coagula as metallic derivatives 
of a coinjilex hytlrosulphide formed by mterchungi^ of 
hydrogim for metal. Thus, 

m AsoSa.HoS + BttLL mAs.,S.j. HaS 4 2MC1. 

4'lie coagulatioii jiroccss for salts of urn-, bi , and tn- 
valent metals is rcvicwi'd m I he light of tins hypothesis. 
'I'etravalcnt metals, lor example, platinum and zirconium, 
arc found to he non-coagnlaiilH of ai'Mi'iiious sulphiih' in 
vlilute solution. The aggicgation and de-aggregation 
phenomena of arsenious sulplmie have been studied 
microscopically. 

II, PhysiCdl and ('hnmctd Properties of Colloidal Pernr 
IJydnwide . — The autliois discuss tlic pro)K‘rties of feme 
hydroMde. Various grtulcN of the colloidal hydroxide 
have been prepared by dialysis : 4'lie lowest, wdlh 
ttggri'gatt'M vi.sihl<' under the microsc’ope (1/1 0th Obj.), 
the highest diffusdih- and lilterahh*. bnl snowing a |M>lariKcd 
beam in TyndairH (!xpi‘nmcnt. Tlu* jihysical and ehcinical 

irofierties of the higher grade solutions, and the coagu- 
ation phenomena of the eolloidal hydro xyehJoride. have 
been .studied by methods .similar to tlmse applied in the 
investigation on arsemmis sulphide. 

\\\. Pytinq a /Vm.ve of Coaqulation. - 'Vhe authors 
«how that W'lien a solution of “ ferric hydroxide ” (hjaJroxy 
chloride) is just eoagulateil hy a fliluU* solution of 
ammonium suljihale, tlie whole of the iron and sulphiirie 
a<’id separaO' as an m.soluhle liyrlroxy.suljihato, whilst 
an ei|uivaIorit amount of ammonium chloride remains 
in solution. H in plaee of ammonium sulphate a solution 
of “ tSoIiihle Hlue,” or Nicholson's llliie be taktm, the 
result is precisely similar. At a certain critical joint, 
a red coagulum separates which contains tlic whole of 
the iron and the whole of the 8ii]|»honie acid added, an 
equivalent amount of sotliuni chloride remaining 111 
aolulioTi. 1’he <‘oagulative power af “ Soluble Blue.” 
calculated from the amount used to exactly coagulate a j 
given volume of hyilroxido, is 260, nreeisoly the value ] 
obtained for sodium sulphite ; Nicholson’s Blue gave a 
much higher figure. If the coagula he extracted exhaiis- 
lively with strong alcohol to remove (*very trace of a<l- 
herent dye, foxy-red precipitates remain. On digesting 
these extracted coagula with dilute suljiliurio a^-’ 1 or 
concentrated salt solutions, a deep blue solution is 
obtained* — the hydroxy-dye Hulphoiinte is decompostHl, 
yielding the free suljihonic acid or corres|H}nding sul- 
jihonate. If in place of the acidic dye, Aniline Blue, an 


* The exiHiriment U best performed by placing a *mall 
quantity of the extracted couKiiliim on a piece of dry ftiter paper, 
ft Uie coaipiium is then mobUmed with the acid or anlt. » deep 
blue ring b formed. The coagulum must not bo boiled iu l ontact 
with fila««, the extracted alkali decoiorisee It. 


“ equivalent ” solution of a basic dyo, Methyl Violet, be 
used, no coagulation rasults. The latter dye is a cMoride, 
and chlorides coagulate ferric hydroxide only in highly 
concentrat<id solution. With arsenious sulphide, the 
behaviour of the dyes is ri'vcrsed — Methyl Violet readily 
eoagulatos arsenious sulphide with formation of a dye- 
hydrosulphide derivative and liberation of hydrochloric 
acid, whilst Anilino Blue has no such jiower. Hero the 
coagulating agent is tlm chloride of a basic dye, rtz., 
Methyl Violet, which acts like aluminium chloride ; 
whilst the sodium salt of an acidic dye, like other widium 
salts, only coagulates arsenious sulphide in highly oon- 
ecntraled solution. Similar re.sults are obtained with 
Hofmann’s Violet and with Magenta, 

7'he authors ( onsider that these facts indicate that the 
coagulation jihcnoiuena. of suidi ilyes are jireoisoly 
analogous to those of metallic salts. 

If the addition of ammonium sulphate to a solution of 
ferric liydroxule be continued beyond the jMiint at which 
the coagulum si'parubis, tlie excess remains in solution. 
With' AniliiH' Blue, this is not the case; the coagulum 
that Hi'pnrates continues to take up dye with avidity, 
witlidrawmg from solution in this way an amount four 
to live times as great as that reipiir?!! to coagulate the 
hydroxide before the excess of dye added bt'gins to colour 
the liijuid, lip to this point, the suja'riiatant liquid 
remains clear and colourless ; no trace of alkali can be 
delected. 7'he <!ye is thiucfore taken up as a whole, not 
as H sulpUmiic ai id Similar results are obtained if 
Methyl Violet he added to arsenious sulphide. In both 
<-ases the coagula may be said to have been ” dyed.” 
Excess of Amlinii Blue is also taken up by ferric hydroxide 
coagula 11) geiKTuI, and Methyl Violet i>y arsenious sulphide 
coagula. 

On the otlier hand, if fenic hydroxide coagula are 
treat<‘d with Midliyl V iolet, or arsenious sulphide coagula 
with Auiline Blue, no apjai'ciahle amount of the dyes is 
taken up. Ferric hydroxide lias a soli'ctive afilnity for 
the amdie dye, arsenious suljihidc for the basic dye. with 
respect to the cause of this ditferenee, the authorB sought 
for a |>hy.si<‘al rather than a chemictii explanation of the 
mutual attraction of dye and coagulum, since in the prosenl 
I siiiijilc ca.seM of “ suhstanf ive ” ilyeing they have Khown 
that in the lirst, or ” coagulation,” stage of the proceSB, 
chcmicaJ reai’tious occur which practically exhaust them- 
MclvcH before the second, or “colour absorption,” stage 
coiiimenceH, and (hat there i.s evidence that the dye taken 
up iluring the latter operation is absorbed as a whole. 
Witt's theory of solid solution, tliey oomuder, affords no 
ailequate explanation of the jihenoniena, as the dyoa up 
to a certain point are complet/cly withdrawn, leaving the 
solution colouiicNH and neutral. During the preaent year 
DreajKT (this J., 1905. 24, 223) has sought to connect 
t he jihenomena of the dyeing jiroi'OHS with the de-solution 
jiheiioniena of colloids. He holds, with Krafft, that the 
process of ilyemg in the great majority of cases consists 
in the sejiaration of colloidal salts ou or in the fibre. The 
colloid molecules, he argues, arc in a stato of unstable 
equilibrium. Under the inlliienee of a “ jKirous fibre 
substan<’<‘ ” aggregation occurs to such an extent that 
they are thrown out of solution on the fibre and adhere to 
it by mutual attraction. The authors enileavour to 
advance beyoml the position taken up hy Dreaper, They 
seek to exjilaiu w^hy a “ jMirous fibre substance ” — ferric 
hydroxide — should absorb and retain Aniline Blue and 
rejiHit Mefhyl Violet, whilst another “ jxiroua fibre sub- 
Htanee ” of a similar jihysical structure — arsenious sul* 
phide — rejects the first and absorbs the second. They 
believe an answer is to be found by com flaring the physical 
projsirties of the four solutions. The more important 
jirojiertieH are summarised as follows : — 

All four solutions are aggregaU^d and finally ooaipilated 
by sexliutn (chloride, forming granular hyaro^ls. AU 
contain molecular aggregafiis too small to l>e visible under 
high powers of the micros(!«j>e. All exhibit electrical 
profKirties which indicate that a ilifferenc© of potential 
exists between the molecular aggregates and the fluid 
(Quincke), in other words, the aggregates carry an oleotrio 
eh^arge : the two “ basic ” coin pound*, Methvl Violet 
and ferric hydroxide, a plus charge ; the two aoidio *’ 
comiKiuiuls, AniUno Blue and arsenious sulphide* a 
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minus charj^c. Any two oj)i^K>Hitcly-chaigt*d JiydrosolB in | 
diluto aquooiiM solution combine to form a pseudo-golution | 
the compound aggregalos of which possosK oloctric pro- ! 

l^erticg which doj>en(l on th«‘ relative projairtions of tho j 
constituents present. Thus; ; 

Excess of Methyl Violet ( ■+ ) with Aniline Blue (— ) is ! 

eleetro-poKitivt! ; ' 

Excchh of Aniline llliie ( -) with Methyl Violet ( f ) i» ' 
electro-nefjtaiive ; 

Excess ol lernc hydroxide ( -f ) v\itli ars<‘iiiouH .sul])hide 
(— ) ifl ele< Iro- positive ; , 

Excess of Ainlim- lihu' (- ) with fenie hydioxide { p) 
is elei Iro-ne^mlivc ; 1 

and HO on, | 

Any two oppositi'ly ( haiijed liydiosoh lo strong a(|u»‘oua 
solution are mutuid coagidantM. Thus 1 

Methyl Violet ( -f ) aggiegutes and tinally eoaguhite.s 
Aniline Blue (- - )■ ' 

Feme hydro\id<- ( t-) aggreuales and rinall> coagulates 
arKoiiious sidyihide (- ) * 

Further, the hydrogfls w hndi separati- when feme 
hydroxide and aiMUiiou.s sulphide are, eoagnialed hy 
n!etalli(. salts, still oTaiii the same seleetivii alhndv for 
tlu' dv('s whi<'h will f-oagulate them— the hydrogel of lernc 
h3alro\idc ior .\nihnc Blue, that ol ar.seuioiiH sulphide 
for Methyl Violet, 'the authois reguid this fa( tasevahmee 
that the'graiiular aggiegato.s m tlu^st' hydrogels still ictain 
bome charge. In otlicr words, tho diflerence of [Mitiuitial 
existing between tho molecular uggregates o^id the Hind 
in the hydroHol state is not destroyed hy coagulants, hut 
only reduced to a jicniit at whicli the forces of cohesion 
are just able to overpowi'r the forces of rejudaion htoughl 
into jilay by t’Ueb dilletenee of potent lal. 

In conclusion, they regard the simple proie.ssos of j 
“ Mubstantivo ” dyeing dc.scribcd above as taking place I 
in two stages I 

iiUfyc l.-'riie “coagulation stage,” in whmli Biinyde | 
ionic interchange takes place between tlu* ‘ libro sul>- j 
gtance” (colloid) and the dye, rcsulling in the separation I 
of insoluble dv(^ derivatives ndaming a feeble charge 
Stayn 2. —'I'lie “ eolun nh.sor}>tiori stage” m which the 
coagn’la yirodmed in Stage 1 attract and retain (as a 
whole) the c)]»}iositcly-c barged parlicleB ol the d,ve Hub- 
fitance. 

p.rhv,)}i/lrnt‘iil('mi)i(‘ find Qnutnnvdi-tniinc ; Ininrious 

KfjcctH of on (hr llcfdlh of Workpi'oplc. JO. Eidmann 

and Jii Valilcn. Aich. exp J'alhol. u. i'liarmak , 53, 
40 ] — iiH. ('liein. Centr., BM)5, 2, ISO!) - 1810. 

2 )-l’n?:N vlejmEDIamink is 'U‘-<m 1 in the dyeing of furs, and 
especiallv for colouring hair biowai or black. Workpeople 
engaged in the mninilacl ure of tins coiu(Hnin(l are said to 
sutler various injurious c.llc>cts, and the autliors attribute^ 
these to the diiumim ilsdf and to its oxidation yiroducts, 
esjieciaUy quinoTiedi-inniK!, Nil : F,;H j : NH. This latter 
cora}Knuicl is very unstable and readily jadyineriHos to a 
dark brown <;oloimng matter atdliors are 

of the oyanioii that the use of p-])heiiyJencdiamine as a d\e 
for human hair should I.h' forhidden. -A. S. 


mordanting or preparing the bleached or “ boiled off ” 
yarn, then dyoing (or immediately dyeing with direct 
colours), thou sizing and finally polishing on brushing 
maohiiiCB. Tins prot^ess is lcngthj% and, according to tli© 
present jiatcnt, tho polishing size, mordants, assistants, 
solvents and dyestuffs or pigments employed aro all 
mixed and directly apyilied to the bleached or ‘‘boiled off” 
yarns. A polishing size is tirst made by boiling in water 
animal, vegetable or mineral tats or W'axes, together with 
one or more of the following substances: — Farina, starches, 
dextrin, sago flour, tapioca Hour, arrowroot, cereals, 
gums, sugars, soap, shellac or animal and vegetable 
gelalirioiis niat4'nals. To this ])repared sizo are then 
added cither dye.^^uff.s, mdoiired jiigmcuts or lakes, wdth 
or wilhout the addition of elnna elny, ussislants, solvents 
anil moidants. 'I’lm hleaehcd or “ boiled off ' yarns are 
impreirnatod with tins si/o mixture in the usual way, 
stefUiK'd, allow'd! to staiul for several hours and then 
pulislied on hiiishing machines as usual, Oxidi.smg, 
reilucing, alluilnu' oi a<-ul va])Oui's or gases, such as 
chlorine, fonnaldeliyde, imetie aeid, ammonia. »Ve., may be 
introduced in (he steauiiug pioeeh.s. For examjile, a IHaok 
, ]>ohslied \aru is piodueed as follows : — T’he blcai-hed or 
; “ boiled oil ” yarn is wrung out and worked for a few 
nnnules in the slightly wanii or cold si/e made hy boiling 
togcllK'r in watei h pai l.s of white jiaraflin wax, 5 parts of 
i brown ]»araffin w'ax and 12 parts of china clay. This is 
j allowed to cool Homewliat and a mixture of is jiarts of 
farina, IH part.s of sago flour, and IbO ]iarts of water is 
I added and Avell boded, w'lth stirring, until a stiff iiastc is 
I jfrodueed. To evorv 135 parts of size, 45 jvarts of Fast 
titeam Black (a commercial logwood prejiaration), 45 [larts 
ef eliromium acetate solution of 3H 3'., and about 135 
part,!! of water are aiidod. The sliade ol black is varied by 
the addition of such dvestiiffs as Auranime, extract of 
i’ersian berries, &;i! , to tins size, Tlie vurn is then allowed 
to stand in a eool ])laoe to absoi b the ilyestiiffs and size, 
the excess being drained olf in a few hours, and is then 
steamed at the. utrnosplierie pressure, or a pressure slightly 
higher. When tho colour is tlioroughly developed hy tho 
Rteaiu, winch usually takes about 30 minutes, the yarn 
IS removed fiom the steamer, allowed to eool and polished 
j a.s usual. Black polished yarns may also be made in 
which the Fast, Steam Black is rejilaced by ” carbon black 
j powder.” (kdourod shades of polislicd \'Hrn are produced 
' i>y dissolving n direct eotloii d\estuff m water and adding 
' i(, together wilh about live times its weight of sodium 
j plumphat'O or other suitable assistant, to a size made as m 
; the lirst example, omilting the mot dan t. In all cases 
^ the yum jjolishing .size coiitaim iiaraJliii wax or similar 
I substaiiees of a fatty or wa\y iuituM\ whuli, being boiled 
I with water and starchy matter toiiii an einulsum. 'I’his 
I HOfiarate.s after being a[)plied te tlie Aarn and allows the 
[ water to be sijuoezed out, so that, the yarn talvC.s a jiolish 
‘ on being brushed, no heat being leipiiied lor tins purpose, 
j — E. F. 

1 \y fUi'rjo'oofnuj of kfoff Frit Huts. J. J'. L. Mauri'!, Albi, 
I Franco, iiug. I’at, l(),72(i, Aug. 17, 11)05. Under Int. 

Conv., Maich 8, 11)05, 


Enoush Patknt.s. 1 

Felt. JSuhstaiur for Industrial Purposes, and Mdhod of j 
Manuf<ietnringthi same. B. iladdnn. From A. Hi|w*rl. 
Eng. Pal. 2074, Fob. 13, 1005. NIIIC., page 82. I 


Fibrous Muteriah ; Washing and Finsing Machine for , 

F. lioruhardl, Leisnig, Saxony. Eng. Pat. ; 

20,287, Uec. 2, 11)04. 

Skk Fr. Pal. 348,784 of 1004 ; this J., U>05. 017.— T. F. B. ' 


Yarns ; Manufacture of Cdourtd Polished . W. II. 

Duckworth, Sale, Cheshire. Eng. Pat. 0,230, March 24, 
1905. 


Tub ordinary method of production of jHilishod coloured 
varnfl from cotton or other vegetablo tilires consist in first 


• In tUi# case, some slight chemical action to noticed : tho flltrate 
contains traces of ferrous chloride, due. dowbUens, to reducUou of 
the hydroxyclUoride present. 


One kilo, ol alum is dissolved in 2 litres of boding water 
and 1*7 kilo, of lead acetate in .3 litres of boiling w'ater. 
The tAvo solutions are mixed wink' warm and the liquid 
decanted from the rosulting preci])itate. After the hats 
have been dyed and dried, they are placed in a bath made 
by inixmg 1 litre of the decauti'd liquid obtained as 
described above with 12 litroB of water. They aro then 
removed and diied in the open air or in a stove. Tho 
length of tune during winch the hats are inimersed in tho 
liquid varies with iKe thiekTUASs and nature of the felt 
For hair h'lt about 8 — U) hour.s and for merino felt 
about 2 -3 hours are necessary. — E. F. 


United States Patents. 

Mordant ; Lactic . A. A. Clafliii, Littleton, Ma4S8. 

U.S. Pat. 807,019, Dec. 1‘2, 1905. 

An “ assistant mordant ” of lactic acid and an ammonium^ 
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salt ia claimed, the lactic aicid being in excess of the acid 
combined in the form of ammonium salt, — T. F. B, 

• Apparatus for . J. A. Willard, Assignor 

to The Vacuum iJycing Machine Co., Chattanooga, 
lenn. IJ.S. Pat. 70(}.381, Aug. 1, 1906. 

The apiiaralus whicli forms tin* suliject of this invention, 
comprises an outer reccptaelo 1 (see Fig.), to the bottom 
of which is secured an inner, annular casing 4, tapering 
downwards, leaving a space 4/> between the receptacle 
and casing ; a n’liiovable, iierforated boUtuu-pJatc (>. 
adapted to .su])port within th(‘ casing the materials to be 
dyed ; a compression-plate 7, capable of being raiseil or 
loweuvd by means of chainH attached to a pulley H, earned 
by a trolley t>, uj)on a trolley-line JO; vertical rods, pro- ] 
vided with Hto[).llHnges, just above I, siu'ving to liohl iIki 
plate 7 in iiositjon within t}u> casing -1; pipes 17, IS, ‘i.'l, ! 
U>, 30. .Ti ; a jmnip 28; couplings, valves, a steam-pipe, 
&c. The arrangement is sucli iJiat t}u‘ central, vertical 
rod ouijdoyed in dyeing apparaiu.s (see 1^.8. Pat. 765,422 ; 
tliLs ,1., 1904, 139) of a nature similar to the a]ipaiat.iis 
now claimcii is di.spensed with. J 

The opiration ol (he niij)aratufi i.s as follows :—3’ho i 


Dyeing-Ma^im ; Dujitx . J. A. WilUrd, Awignor 

to The VMuum nyoiiitf Machine Co., Chattan<^, 

Tenn, U.fe. Pat. 790,382, Aug. ], 1006. ^ 


Iwo dye^vessels, with inner casings, material-flupporting 
plates, lifpior. and steam-pipes, &o , conatruoted and 
arranged as described in U.B. Pat. 790,381 (see preceding 
abatraet), are placed at a convenient distance apart, so^ 
that the same punii). material-corn jiression plate, pullev- 
hojfit and trolley rail may serv'o for both vessels. The 
object of the invention is to enable the output of dyed 
textile materials to Imn doubled withouf duplicating the 
wlmle of the apparatiia, the materials in one of the vesstds 
being dyed and afterward.s w^aslu'd. while those in the 
other ve.ssel ai<^ being removed and reiilaectl by undved. 
maO'riuls. — K B. 


Tipeincj Machtuc. ,T. A. Willard, As.signor to the Vacuum 
Dyeing IMuchiiu' Co., (’hattanooga. Term. U.S Pat 
79(i,:is:C Aug. J. 11H)5. - xai, 

A DYK-VK.S.SEI. 1 (sec Figs . iK'vt page), mounted upon a 
suital.io support. is connected, by means of u system of pipes, 
with fl pump .3.3 (Fig.l). 3'wo iemova)>le,])erforated plates, 16- 



materials (loose wool, Ac.) to be dyed are convi'yeMl ujum 
the ])Jate (i into the easing 4 and there compressed by the 
plate 7. The dye-liquor to be employed is run into the 
receptacle in quantity sufficient to keep the plate, 7 sub- 
merged during the dyeing operation. Steam ia admitted 
into the pipe 12 to heat the dyo-liquor, which is draw'ii, 
by the action of the pump, from the space 46, through 
pipes 23 and 29, and by the same means caused to return 
through pipes ,30, 32, 18 and 17 to the bottom of the 
receptacle 1. Tlie liquor then passes upw'ards through 
the plate 0, the textile materials, and the plate 7. to the 
space 4th whence it i.s again drawn. After circulating in 
this manner for a few minutes, the valves are reversed 
and the dye-liquor is mode to flow in the opposite direction. 
Finally, after being circulated in both directions as often 
as is necessary, the dyc-liauor is withdrawn and the dyed 
materials ore washed with water before being removed 
from the apparatus. — E. B. 


and 11 which, when in uho, arc placed rcsiiectivoly at the 
top and bottom of the vessel, serve to compress, during the 
dveing operation, tlie textile niaterials to be dyed, while 
alhiwing dye-liquors to flow tlirough them. These are 
kept in jiosition by vertical rods, 2, 3. 4, 6 and <J, secured 
to the bottom of tlie vessel, a reinforcing plate 10 carrying 
four or live tapering collars 18, through which the rods 
pass, being secured aliove the uo^ku’ jiTate. A chamber 
22, into or from which the dye-hquor passes from or into 
the vessel through an oiiening in its side, contains a 
filter 23. Rings 1,3 are fixed in the. plates to enable them 
to bo moved into and out of the vossol. Thei materials 
are ploccd upon and removed from the plate 11 while 
this is outside the dyo vcbmcI. The dyeing is aocom- 
plishod by filling the.yesstd with the required dye-liquor 
and circulating ’this altornafoly in opposite directions, 
heating it by means of a stcam-pip, 47, while the materUOs 
are compressed, sufficient dye-hquor being employed to- 
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FIG. I. 




l}yii%ng Aj>jHiratus. (I. A, Fri<'<lri«]is, AMNi^nor to C. A. 
Proulx, WooiiBocket, U.l. U S. ]’at, 80(J,7U3, Dec. TJ, 
IDOG. 



Tub Apparatus compriwjs a dye vat A containing a basket 
C with prorated walls tor holdiiy the rovings, &c., to 
be dyed, a perforated spray*pipo B for the introduction 
of dye-liquor, a pipe F for withdrawing dye-liquor from 


the bath, a puin[» K, and the valvcd pi|)c.s an shown in the 
accom|innying tigiire. — 'I'. lb 

Indigo l)yc \ Liquor]. A. W. Fries, WuiKton Sah'in, N.C. 
II. S. Pat. 807,453, Dee. 10, 1005. 

Claim is inadi* for a juidding liijiior lor use in Indigo 
dyeing, consisting of Indigo, milk ol lone, zinc dust, 
«;auHtie soda, stan li and “ Alizarin oil ” niived with 
wa(<(‘r. — 1\ P. U. 

Indigo Dqcinq : Proccfti^ of 11. INTidler, Paris. 

US. Pat. 808.308, Dee. 'H'u 1005. 

See Kiig. Pal. 053‘J of 1003 ; tliisd., 1003, 003 ~T F. K. 

Indigo; PntciHK of Pnnlt.ng . .M von C.dloiK, 

A.sHignoi lo Fai bwerke voriii. iMeister, Liu ins nrid 
Jh’uning. lloehst on Uic Manus (Jennanv. IhS Pul 
808,443. Dee. 20. 1005 

SEEKng. Pat. 13. 110 of 1003 ; this,].. 1004.544.-1’. F. lb 


French Patents. 

Fi ; Process jt>r Mahug Tiirt adn and Films of . 

S. Pis.sarev. Fr. Pat. 357,050, Ang 10, 1005 

SoLOTioNH of Halts of oigunie bases, siieh ns aniline, 
pyridiiu* or najilitbylaniHU' are employed to render 
viscose threads or lilnis insoluble 'I'besc' bases an* stated 
to be very easily reinovisl by washing. The process is 
stated lo be of value wht>n it is desired to colour the 
products, e.j/., wlum aniline has been em]<h)yed, the 
product may be treated with a solution of a chlorate and 
liydroohlone acid, and then ht<!amed and dried, thus 
producing Aniline Black. ~'r. F. B. 

Cdhdosc Solution H ; PrnrcfiH of Making — • — by 7nc(tns 
of Alkylanitnes. Jb \V. Friedrich. Fr. Pat. 357,171, 
Aug. 24, 1005. XIX., jiago H8. 

Threads ; Apparatus for Making Artificial . K W. 

Friedrich. Fr. Pat. 357,172. Aug. 24, 1005. Under 
Int. Oinv., Hejit. 7, 1004. 

The apparatus eonsi.sts, as shown in the accompanying 
tigure, of a tube n, through wliiib the eelluloae or other 
solution (Iowa, and which eomniunu'atea with a number 
of forming orifices b h ; also a tube d by which the 
coagulating or hardening solution is introduced. I’lie 
threads thus formed are carried ii]> the tube c, m the 
interior of the up])er part of which (c) is a helical groove, 
which causes the liquid to rotate, thus twisting the several 
thrcafls together into one thread. This uasses out of the 
apparatus, over the pulley K from wliicn it is fed on to 
au endless band of fabric, around which it makes a oom- 
plete circuit ; during its passage it posses between Houoei- 
ing rollers, one of which actuates the endless band, and 
is finally wound on a bobbin. The coagulating or harden- 
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ing solution nasHos up into trouph /, and ov<^rtlo\VH through 
pifH^ g . — 'V. F. li, 

i^ilk irorA:.«, ; Process for the Ttecovery of the Ale^thol 

and Ether C(nit(iined in the Air of Artiflciid . 

J. M. E. iJervin. Fr, Fat. 360,‘29K, Nov. H, 1904. 

Tiik air is passed in sucocHsion through two batteries of 
absorption towers or (oluinns fed with concentrated 
Hulphurie acid, and cooled by water so that the tem- 
perature does not rise above 18 — C. In the first 
series of towers, thi^ ether, alcoluil and moisture are all 
absorbed at tirst, but as tlu) acid becomes diluteil by 
absorbed moisture, its power of absorbing ether diminishes, 
and finally only the water and alcohol are rotaiiuHl, the 
ether passing on to be absorbed in the second series of 
towers. When the a<'id in the second series of towers is 
aaturated, it is distillc.d in ikwuo for recovery of the ether 
and then used over again. After Inung used several 
times in this way for the absorjition of ether, the acul 
contains a certain quantity of ethylMulphuric acid ; it 
is now transferred to the first series of towers, and used 
for the absorption of alcohol ami moisture, the alcohol 
being siibseciuently recovered by known methotis. — A. S. 

SUk, Artificial ; Recovery of Solvents, especially Alcohol 

and Ether, from Bobbins of . J. Dougo. Pr. Pat. 

350,836, April 21, 1905. 

In the manufacture of artificial silk by the Chardonuet 
process, considerable quantities of alcohol and a small 
quantity of ether are retained by the filament, and are 
Mterwards lost by evaporation. The recovery of these 
substances, by evaporation under reduced pressure, is 


said by the patentee to be unsatisfactory as the apparatus 
is complicated, the operation delicate ami dangerous, 
and the fibre undergoes <leterioration in properties. 
According to the present invention the alcohol and ether 
are removed from the fibre by sysbunatic extraction with 
water by diffusion, in much the same manner as in the 
extraction of sugar from beets, the filaments, highly 
charged with solvents being treated with concentratetl 
aqueous .solutions of tlu' same, and subsequently with more 
and more dilute solutions in succession until they are 
finally extracted by [Hire wab'r. By nying bobbins with 
longitudinal channels, to admit of free acce.sfl of the 
liquid, and by exhausting systematically at 30' — 35“ C., 
a liquid containing 16 -20 [icr cent, of alcohol may be 
obtaiiu'd. By fractionating this liquid, 40 — 50 t>or cent, 
of the alcohol eirifiloycd may be recovered. Oiher sol- 
vents of nitrocelluloHf*. soluble in water, •such as acetone, 
may be recoveicd in the same manner. The extracted 
fibre is said to be m an especially suitable condition for 
denitration and otluu' snbscmicnt treatment. A form of 
apparatus for carrying out llio o.xtraction is described. 

— E. F. 

Dyeing, Cleaning and Washing heathers; Apparatus 

for . J. ,T. Bros.sard. First Addition, dated 

Aug. 21, 1905, to Fr. Pat. 354,530. May 22, 1906. 

See Eng. Pat. 18.194of 1904 ; this J., 1905, 1011.— T.F.B. 

VI.— COLOURING WOOD, PAPER, 
LEATHER. &o. 

I {('ontinued from page 18.) 

i 

I J' KENT 11 Patent. 

I Wallpapers; Printing ~ . A. Flciiry. Fr. Pat. 

I 350.2B^ Oct. 22, B>01. 

Fok piiuling wallpapers, &c., the inks Intberto emjiloyed 
have Umui made by mixing powihucd [ligmcrits with glue, 
stan-li jnisbi. gum or some othm* suitable arlhesive. 
Acronbiig to the [)re.s(‘nt patent the adhcsiveH hitherto 
ue.sd ar<5 replaced by a [>rc[>aratiou of castnii and borax. 
For c\fim])Ic, technu'al casein is mixivl with three to seven 
times ils volume of wati'r and Us-hmcal borax is added (from 

I 12 to liS }»cr (>ont. of the quantity of casein us('d) ; the 
whole IS heaU*(l lo a sunicieutly high temperature to 
dissolve the horav and casein. A slightly pasty liquid is 
so obtained and is mixed with the [ligments employed. 
After iinriting, the casein is rendered insoluble by means of 
formaldehyde ; this is effected either by posing the 
jninleil [>apei Ihrougli u solution of formaldehyde or by 
exjiosing it to formaldeliydo vainnir. — E. P\ 


VIL— ACIDS, ALKALIS, AND SALTS, AND 
NON-METALLIC ELEMENTS. 

{Continued from page 19.) 

Alkali f Uirbormies ; Dissocial ion of > — ■ > — . P. l^elxiau. 
Ann. CJhim. Phys., 1905, 6 [KJ, 422-^32. Chem. Oentr., 
\\m, 2 . KiCiT (See this J., 1903, 739 ; 1904, 60, 714). 
AtTouDiNd to Wittorf (Z. auorg. (/hern., 1904, 89 , 187 ; 
this J., 1904, 488), only the carbonaU'S of lithium, sodium 
and potasHium are dissociated between 800^ and C.p 
whilst the carbonates of rubidium and cttisium volatilise 
at that temperature. The carbon dioxide found by the 
author on lu'ating the two last-named carbonates must 
have been, according to Wittorf, derived from the action 
of the volatilised ( arbonates on the ailicious glaze of the 
porcelain tube. The author has repeated the experi- 
ments, and finds that of the five alkali carbonates above 
mentio'ied, ca‘sium carbonate is the only one that is 
appreciably volatile, ^and further that the dissooiatiou 
of cff'sium carbonaf/C ^is actual dissociation. 

In the coun«i of his exjierimonts the author suocoedod 
in orystalbsing the hydrate SCsOOj,, 10H£()» from boiling 
cojicontraUid alcohol. — A* 8. 
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Pkoaphoric Acid/t ; Jimciioritt of the Three . C. Arnold 

and G. Woruei. XXlll.. 92. 

TeUuroua and Telluric Acids ; Deter mi nation of . 

A. llerg. XXlll., page 92. 

Copper Sulphate ; Electrohftic Preparation of . 

G. Kiou])a. XI/1., ]mgo 79. 

E>5(JMaji Patents. 

Sodium Ferrorj/ankle ; Manufacture of . A. G. 

Hloxairi. JyoneJon. Prf)in AdiiiiniHtratiuri dor Mmori von 
JiiichHWi'ilor, A.-(J , liu<?liKW('dcr, (.crinanv. Eng- Put. 
29,28;i, Dec. 91. 1904. 

See Kr. Pat. 952^210 of 1905 ; this J., 1905, 891.- -'J'. P. P. 

Zinc Sulphide and Allah or Alkali TIi/drat(ws : Apoauitub 

for the Manujartnre of . H. \\ . do Stnddo. Png. 

Oat. 2174, Pel). 9. 1905. Und<“rTnt ('(niv.. May 21 , 1904 

SKKPr. Pat. 959,490 of 1905 ; tluh J., 1905, 1013.— T. P. li. 
Pnitei) States 1 ’atents. 

A itric Acid ; Process of Manvfaclurinfj -. 11. Paidmg, 
Jlrandnu, Austria. (j.S. Put 807,491, J)oo. 19, 1905. 
See Pr. j‘ul. 929,491 of 1902 ; tlu^^ ,1., 1909, 495. -T. P. P. 

c 

Jicayculs fo.}/., Ferrous Sulphate] ; Process of Ihepanmj 
and Feeding .. .. ,1. p. Wi.xford, St. Louis, Alo. 

P.S. l‘at. 800,945, IJoc. 12, 1905. 

A LIQUID IN jiasHod upwards tlirough a inaHs of a solid 
reagent (water Ihrougli iorrous suljdiato for iuHtanoo) and 
in jiroportion to tiio amount of solid dissolved, nioaMiirod 
I’luirges of tho sanu' are addl'd to Iho jiinss at niouHurod 
intervals, each such added charge being small lelativelv 
to the mass. — P. S. 

Mdk of Lime ; Proems of P leparinij and Feeding . 

iJ. P. Wixford, St. Louis, Alo. G.S. Put. 800,940, Dee. 
12, 1905. 

The lime to he liydraled is contained in a lank provided 
wdh a mocliHiuiMl agitator, into \^bic'li a eontunioiis 
stream of hot water is eondui’ti'd, theie hemg an oiittlow 
pipe for tho inilK of hnu' ]>rodiieed, at ttu^ side near tho top 
of tho tanli. Aleasured cluirgi's of lime are added at 
moasurod inUirvuls ot tmio, pro])ovtioned to tlie ijuuutiUos 
of milk of limo CHrned away.— K. S. 

Lime; Process for Ilydratina . G. Ellis. U.S. Pat. 

S07.ii09. Dee. 19, 1905. 

A MOViNO mass of (|uiek)iu)o is contmiioiisl y mixed with 
water in Nuitrdilo projioitions, and tho rosultmg moving 
body of “blue i»ulty “ is kept agitati'd wliile being siib- 
joeted to tho act ion of heat irom an adjaecnl moving mash 
of biiio 111 a more advanced state of hyilration, loiniisj 
jircviouNly. Wlu'n tho ahsonition of water by the lime js 
eompiote, the moving body of sJaked lime lua-omeH m t urn 
tho neatdmparting agent used to aeeclmate the hydration 
of a further quantity of “ lime, putty.’’— A. S, 

PnENOH Patents. 

Nihic xicid ; Process and Means for the Concentration of 

. E. Collett. Pi. J*ut. 957,221, Aug. It), lt)()5 

Ihidor Ini. Oonv., Aug. 11, 1901. 

The dilute nitric aokl to he eoneentTuted is subjoeted in a 
closed vessel to a ounent of houtod air or gas jjassing over 
itw surface, the vapours jiattsing iijiwaid.s into a relbix dis 
tilling column, set immediately over an qjiening in the 
top oi tho shallow vessel containing tho acid, Piesh diluto 
acid is fed into tlio upper part of the column. The 
vayioura are led from the column tlirough an immersed 
cooling worm, draining into a reccptaide, whence the 
unoondensed vapours are oonduclod snceessivoly through a 
partitioned vessel conUiniiig coke or tho like, and next 
through a aimilar vessel charged with limestone and hmc 
in Bucoeasive comportments. — E. S. 


Electrolysis ; Jmpd. Process and Apparatus for , 

L. A. P. Lienard. Pr. Pat. 356,802, Aug. 6, 1900. 
XI.i4., page 79. 

Vanadium.; Use of Sodium Peroxide and of Hydrogen 

j Peroxide for the Separation of , from Ores and Slags. 

Al. M. ,1. BoufTort. Pr. Pat. 357,997, Aug. 2, 1905. 
Ore$ and slags containing vanadium are treated cold with 
j Modinm peroxide dissolvetl iii water, or by hydrogen 
I jioroxide solutioii. The vanadium is stated to pass into 
j solution as vanadie acid or as vanadatcH, the purification 
I of whieb mav he elfeeted bv onlinarv means. — E. S. 

I 

j Barium Carlude and Metallic Manganese ; Jleduciion of 

' Barium Manganitr in order to Obtain . ('. Al. J, 

Limb, Etrsl Addition, dated Aug 22, 1905, to Pr. 
i Pal. 901,720. Get. 20, P.MKX (Gom}iare Png. Pat. 

! 72H2. of A^ov. 27, 1899 ; liiis .1., 1901, 469). 

' Bauh’M iiuingfiiiite, mived vvith cuibmi (not m excess) 
and a sueh as elmlk, banum eaibonati* or sulphate, 

1 or JliiorHpai, is heateil, lor mstmiei', in an eleetiie furnatio, 

I at a teinperature too low lor the, foinuilioii of barium 
carbide. 'J’lie metallic manganese thus )irodue<-d is freed 
I Itoni (lie slag, wbuli laller (eordaiuiitg the barium) is 
! heated in anolher luriiaei' with evecNs of earhon and an 
1 aiivdiary oxide, preleiahly iron o.xuh*, to Ihe liunperature 
: neee.s.saiy for tlio foinialioii of baiiuin carbide; tho 
i sulphur. ]»hosphoiuH. siluon, A’c., yiresenl. jiass into the 
iiuxiliarv metal. Tho hanum carbide formed is treated 
with wab’r for Ihe, production of barium lixdroxide and 
: aietylene. — E. S. 


VIII.— GLASS, POTTERY, AND ENAMELS. 

{('onlinued from Page 21,' 

' Clay: The (brsting of - P. J'’oetsli-i, 

I ('hem. Jiid., 1905. 28. 799—740, 

Besides the usuaJ met IukI of woi king a kneadahlo clay mass 
' into till' roqiuied sluipeN by liand, tiic pioeesH ot easting 
has bei'ii oinjiloyeil, whii li i-onsiKls ni pouimg a suMieieiitly 
(luid <4nv el earn into yilaBti'r moulds, which, by absoihing 
' a poitioii oi the w'atta* from the ibud, allows a layer of 
' (4ay to fortii on the walls of tlie moulds, and after a lime 
the hiyei beeonU'S sidheiently rigid to allow^ the still fluid 
portion of the i lav ereaiu to be pouied otl and the moulded 
object to b(‘ reinovi'd from the mould. Duriiig suhse- 
({iieiit di ying, howoM-r, such an object frequently traeLs. 

' This difheulty enii he overcome, lu>wi;ver, by making tJio 
j water einplo\ed slightly ulkalme, by tho use of a Dm jier 
I cent, sodium eaihoiiale solution, or 0‘2 per cent, solution 
i of sodium hvdioxide, as the use ot thi'se dimitiishes tho 
, amount of watm- neci'ssai y to yield a thin tluid (4av 
“ slip.'’ All ehiVH do not yield thise fluid “ slips ' witli 
alkali, but many Ingidy plasiu stonewaie ( lavs jiossess 
this property and letain d when mixed with nun-phistie 
and fluxing materials, su(4i as (juarty, and folsjiar The 
process is partieularly ajqiheuble to hodn-s of complicated 
form, and is also cheap. In Joiming objects in jilaster 
. moulds, paits of the walls of which cannot be covered 
' with (4ay “slip.’’ the mould is inverted and tho ojn'iimg 
j closed, xvhile the liquid is introdueed thiough a tube lu 
the exit and allowed to rise slowly m tho mould, while 
the air escapes through a separate tulsL E. Wiibei has 
I fouiul that jilastit^ elays mixed witli burnt material retain 
the jiroperty of being cast and the process is theridore 
■ ajiplieable, for instance, to the making of glaas-houae 
' pots. 

By long Rtorago of ready mixed ceramic bodies tho 
' plosLcitv 18 iinpro\od, and, during tins time, the water 
i yiro.sont in the body aeipiires an alkaline reaelion, nossibly 
due to jt.8 action ujion tlie felspar. Consequently there 
] apjMiarH to be a resemblance between this maturing proee^ 
: and the influence of funall amoimis of alkali upon certain 
' clays. Tho author comsidera that tho elfoct of alkalis 
j upon clays is eloHoly connected with tho question of the 
nature of plasticity, and that clays do not diflor ossontiolly 
from colloidal Bubatances. ’When a considerable amount 
of water is mixed with a highly plastic clay, the liquid 



Jau. 31, 190ej 


73 


Cl. IX.-B^UILDING MATERIALS, CLAYS, MORTARS. & CEMENTS. 


layers show no sign of clearing for ^Hjrhaps two months, 
and a similar observation may bo made with many 
eolloidal solntions of gold, the particles being so fine that, 
to the human eye, they do not appear as separate bodies. 
Colloidal bodies are classed cither as negative or positive, 
according hs tiujy tend to collect either at the anode or 
cathode under the influence of an electric curn^nt. The 
author has found that clays of viu'v various kinds bidiave 
as negative colloids. Only a (litTonnice m the si/o of gram 
constitutes the distinction bi'twcen colloids and fine 
particles m auRpt'iisum, recogiusHble as such by the human 
■eye. A turbid clayey fluid, (containing lu^gntively charged i 
particles, follows the analogy ol negatives colloids, and is 
prccipitabiii by acids, and nuuntained in a llmd conditiini . 
by alkalis. ()n tins theory, thoroforc, if the clfect of the ' 
negative hvdroxvl groiijjs is to push the particles of clay ■ 
apart, so that the water can glidt' more canly between ' 
them, then a smalN'r amount of water will produce the 
effect of rendering a given ma.ss of clay “ tluid ” than j 
would be required if the rcqaillcnt effect of tiie liydrowl ' 
groups were not ptesent. 

The fact tliat all clays do not admit of Ixnng east is I 
duo to tile want of tlie formation of colloidal coiidil ions, ; 
owing to the presence of largei fisiticles settling out from 
the ji(jUKl. The effect of small quantitu'S of alkali is i 
always greater on clays that contain a larger proportion of 
those fine partich's that inqu'ess a colloidal character on ' 
tlie mixture. The fineness of the iiartieles and their I 
amount an^ shown by thci tune reqinri'd for the clay«‘v j 
fluid to clear, and by tln^ difhculty or case with which the 
fluid can be liltercil throngli paper. 1’ho.se elavs which j 
rcTuain turbid for a long Timk^ and cannot be filtered by 
the best papers, require the sinallei amounts of alkali to ' 
enable them to be cast, whih' clays that cl(‘ai easily on 
standing and are easily filtered, and do not sto]) the 
pores of the pajier, do not become llnid for (tasting even ; 
with consi(l('tably Inrgci additions of alkali. 'Pile alkali ' 
is said to have no efi'ect npon the beliaviour of tlie clay on ] 
bnriuiig, being present only m a relatively small propor- , 
tioM. ! 

In the ease of the alkali taken, the elcctrieal elTeet of I 
tint negatively charged hydioxyl ions over(‘onies the j 
attractive etbtct of the pesitivft sodium ions, and the | 
question arises as to the eflecl of otlu'r positive ions, e.ff., i 
ealemiu or barium. The author found that while 25 c.e. ! 
of N/20 eausti(! soda remhtri'd fiO grms. of a certain (tlay ! 
quibi “tluid,” the similar (pianlitv of N/20 calcuini | 
hydroxide or N/20 barium hvdioxide left the cbiv quite | 
stitT; and the fluid ronditien arose only when tbo lime 
wafer n^acheil the sann^ amount as requiri'd of distilled j 
water. Partial replacement of fhe N/20 sodium hydroxide j 
by the equivalent of bine water causes a diminiition (»f the i 
fluidity produced by 25 e.o. of solution on 50 grins, of the ! 
clay considered, when the hme constifutcH more than j 
onc^-fifth of the sodium liydro.Mde eonUmt. Nearly all ; 
clays, especially sor’ondarv clays, give up more or less 
calcium sulphate to water, and these amounts I'vcn when 
small have a prejudicial efb'ct iijion the tlmdity. Ibaieo 
the study of the aqueous extract of clays asHumes increased 
iinportanoc^ not only as regards (he calcium salts, hut other 
soluble eomjxments of tlie clay. A solution of ordinary 
sodium phosphate, to which a trace of sodium hydroxide 
has been addt'il. aids in tlie same w^ay on a clay in nmdering 
it capable of being cast, ft is noted with regard to cukuura 
salts that objects fornu'd in a ])laKtcr mould have so dense 
a structure tiuit th<‘y w ill not take up a glay.e when dqipcd. 
This may Ik; due to the (jintc ap])recinbl<‘ quantities of 
plaster absorbed from tlu! mould, winch produce a stiffening 
of those parts of the oh|ect in contact with the mould 
and on further drying and contraction of the obj(*et, the 
porosity necessarv for absorbing the glaze is lost at these 
points.— w. an. 


MetaUie Glazes on EhaniclH ; Methods vsed by the Arabs 

to Prodaev . I.;, Eranehet, ' (.oniptes rend., 1905, 

141, 1237—1240, 

Thk formula} used by the Arabs and their Italian auc- 
oeasora are partly disolosed in MBS. in the British and 
South Konaington Muaeums ; two are given below 


1 I Arab. Italian. 

( Copper sulphide 26*87 24*74 

i Silver Hulphide Mfi 1*03 

I Mercury tnilphldo — 24*74 

I Red ochro 71*98 49*49 

These w«‘re ground wdth vinegar, and applied W'lth the 
brush to the already hidonl onaniel. I'iio author finds 
that a great variety of indesoenl and metallic tones (;an 
bo obtained by one or the other or a mixture of the follow- 
ing formiibe : — 





,8. 

4. 

6. 

6. 

(^opper carl )on ate . . 

30 



28 


06 

< 'upper oxalate .... 

— 



— 

6 


<'oi»i)(*r Hulphido.. . 


1 

20 

— 


»— 

Nilvei ('urbonate . . 

— 

: w i 

— ( 

2 j 

1 

5 

PiHinutli Hiihiiitrale 

— 

! 12 

— 


10 

— 

.StuiUlOUB oxuli' .... 

— 1 

— , , 

26 

~ 1 


— 

Hed oehri? 

1 

8fi 1 

66 

70 ; 

84 

. 


Silver ehloride and yi'llow ochro may bo respc'ctively 
siibsliluted for .silver carlxniato and red ochre, Tho 
ingredients, ground woth a little gum tragaeanth and water, 
are afiplied wuth a hnish to tmamels melting about 99(P(\, 
and are fuTnuced at V. in the reducing atmosphere 
already described (this J.. 1900, 21)). After cooling, the 
ferruginous (h posit is rubbed ofT, and the colours thus 
brought out 

The author has thus iunlated the old Arab wares, and 
has shown that’ sulphur, free or combiniHl, is not noeossary, 
that cinnabai lias no action, tbat ochre may be dis}}ense(i 
with, that Hn> organic gummy matter may be used instead 
of vinegar, and that bioom {for. cit.) is not needed in the 
fiirnac(‘. I'lio mtensitv and tone of the iridescence 
depend on the iluiation of tin* reduction, and the nature 
of the enamel, l^hianuds containing a colouring base — 
copper, iron, antimonv, nickel — es|>eeial]y m presence of 
tin, give the l>(‘st results. — -J. '1'. L). 

Manganese Dioxide ; ] fete rnnnat ion of Traces of Iron 
in — ■ {for Glass Monufacture]. H. Oormimbfruf. 
XXlll., page 92. 

Fit KN I'll Patent. 

Glas.s in 'rank Furnaces . Arrangement of Burner to 

(dloii' of the Manufacture of White. . 8ooi<it'6 H. 

Bomlan and (^le. Fr. Pat. 357.270, Aiig, 20. 1905. 
Tins invention relates to a burner that wdll always yield 
an oxidising atmosphere m tank furnaces. In order to 
obtain a thorough mt<*iiiii\turo of the gas and air, a series 
of pillars is arranged at the point where the gas enters 
the burner, and another senes nt the mouth of tno burner, 

I where it enters the tank. — VV. P. 11. 

IX.— BUILDING MATERIALS, CLAYS, 

I MORTARS, AND CEMENTS. 

, {Continued from page 21.) 

j U.NJTEP States Patents. 

I Wifod ; Appa rains for Forcing Fluids into . S. Willner, 

I Memphic, Tenn. U.S. Pat. 807,411, Deo, 12, 1905. 

} The log of wood is supported in a fraiii*}, one end of which 
I consists of a number of grooves and ridges, and the other 
j end of a screw fieviee for forcing the log on to the ridgea. 

! The latter are shar]x*n(>cl so that they will enter the wood 
I and the groovc.s are each connockMl with valvo-controUed 
pipes for supplying liquid under pressure to the nald 
grooves, — W. P. B. 

Portland Cement ; Method of Ageing — W. O. Emery« 
CrawfordsviUe, Ind. U.S. Pat. 806,788, Deo, 12, im 
The method deaoribed for a^ing Portland Omeni oonatais 
in spraying the heated clinker with A dilute solution of a 
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carbonuto or bicarbonuU', rucU as ammonium bicarbonaUn 
and afterwards fxpohing it to the notion of gases containing | 
a large jM^rocntngo of carbon dioxide, for example, by intro- | 
dueing stack or kiln gases into the conveyor which carries ' 
the rroshly'gromul cement away from the grinding i 
apimratuH. — W. (’. H. j 

I 

k’liKNfH Patent. j 

WoihI: Prortfisnf Ifri/iny />// Pnlitnindrij Tnutdunt \ 

of the Sap. Sooiete tiiiicnard et Lestandic. Fr. Pat. 1 
357,224, Aug. lb, 1th >5. | 

By tliis process freshU -nhwo wood i.s placed in a stove, j 
and Huhjeeted to the action ol live sti ani, with tlu‘ object ' 
of dissolving out the ginmii> and resinons substances, and j 
removing them in llie ciment of stiaim. 'f'lie uood is i 
afterwards dried in a drying ehamber ]»r()vided with a I 
}>owerlul fan. and heated witli sli'iim, which may be made ' 
to pass on to tin* stove a bow imuitioned — VV. (’. 11. j 


X.-^METALLURGY. 

{Pont i nurd from page 27.) 

Orr Floiatio } ; Phiisirs of ■ - , 1 . 8winbni^i(‘ an<l (J. 

Kudorf. Proc. Faiadn\ Soe., Dec.. Ithl.^) [Advance 
Proof]. 

'I’he notation ol ores (esjieciidly (be lirokea Hill snlpbides), 
by which they ate He|)aiated Irom ganyne. is earned out 
by immersing thmn in ililnli* sulplinne aeid oi a strong 
floliition of acid sodmni snlpliate at a tcm|H‘niturc between 
iVP and ICKF V linbbles ol gas attach tliemsclves to the 
Pidphide particles and iloat (hem as a coherent si nm to the 
surface, whilst 1 he puart/ am! otliei gangiK’ rmnains at the 
bottom. Tin' gas ih nndonhtcdlv not hydrogen sulphide, 
but carbon dioxide, and the nnthois suppose il to be 
giuicratcd, not from cak iti*, Inil irom carbonates pioduced 
by sliglit wealhi'ring of (he oies d'ln y assume that the 
attachment of the gHH-huhhles to the particles is the result, 
of equilibrium between two opposing forces— the adhesion 
between Ihepnrtich' and (he lujiiid, winch tends to vict the 

t airticle com])let(*lv, to reduce (he an'ii of eontai'( be(\veen 
lubbloand [iai(iele, and ulliina(('ly to detach (he bubble ; 
and Hic surface (ension ol (he Inpinl, which tends to include 
bubbk' ami pailicle in orn' oTielo.sing surface, to make that | 
surface as small as possible, and ln'^(•^^ to pievent st'parn- | 
tion of bubbh' fioiii parlieli’. While hoth forces are [ 
weakened hv rise of tem|)era(uic, adhesion falls off at much i 
the mort' rapid rale, so 1 lia( a Ingli tcmperalnie i.s favoui- 1 
able to tiotalion. Adhesion is iclativcly inm'h strongi'r j 
in th(' case of tln^ gangin' than of the sidjihnles. The | 
adhesion of liipinls to soluK, and hence the readiness or 
otherwise of solids to be wetted, is elnsely connected 
with the present' of an an-lilm suiroiimhng them. 

— J. r. D. 

Mrirdlifrrous Sn/ idi Idt ,s ; ('ourrntudiou of by Floto- 

tion. A, K. lluntmgton Prm-, Karaduy Soe., Dee., 
Ih05 [Advance iVot.lj. 

Tub carbon dioxide whieli floats the .sulphides in Broken 
Hill tailings (see previous abstract) is not due to calcitc nor 
to carbonates prodiici'd by wcatbeting (d the ore, but to 
ferrous and manganous carlionali's which exist in the ore, 
and are not (hs oni posed by cold, but only by hot dilute 
acid. Ore.s which have been exhausted of these can be 
readily floated by adding the.si? carbonates in their natural 
condition (sidcrite and rhodoelirrisite) to them and sub- 
mitting th(' mixture to the hot acid treat luent. The 
flotation is not due to electrostatic oction, though, when 
carbon dioxide is generoUxl in tins way the eseaning gn.s 
and the remaining liquid are op})OHibdy charged. A eertnin 
ratio between ore and gangue soems reipiisite, for i-ertain 
blendes very free from gangue, xvhicj? cannot be tloated if 
^ treated alone, are easily floatetl if jireviously mixed with 
sand, while the dotation of other ores wliich art^ eaailv 
separated itt this way is injured by farther dilution with 
gaogae. air-fUm is not concerned ; for ores which 


have been thoroughly and completely wetted and denuded 
of any air-dim can yet lie floated perfectly. The author 
considers that the area of contact between a gas bubble and 
a solid de}jendM on. and is inversely as the degree of wetting 
of the solid by the lirpiid concerned, the latter factor being 
measured by the angle between the solid and tfie liquid 
w'hen the former is partially immcrseil. For a x’^ariety of 
sulphides this angle, in the case of water or weak acid, 
lies lietween 47"^ and ti.S”, while (piartz and magnetite are 
complet^dy wetted. The less the wetting the greater force 
is required to detach the bubble. — J. T. I). 

Sir mrn A. Martin Furnnr.r ; Treutmrnf of Fluid PUj-lron in 

the. Jidftie . C. Dichmann. Stahl u. F.isen, 1905,25, 

1337—1:140, and 1429—1437. 

1. Oxidiuing Actum of the Furnace Gaur^. — The ordinary 
SimmTiN-Martin process is an oxklising one. It 
would be reasonable to assuim' tliat the high temneraturo 
needed for its o|)f;ration could only bo attained oy com- 
plete combustion and an oxidising flame, and cah* illations 
loni the results of ordinary ])ractK'(‘ show this to be the case. 
3‘he following exampk^ shows the way in w'hich the author 
[ makes his calculation.s and gives data for similar ones ; — 
I tiharge of 0509 kilo.s. of pig-imn and 13,120 kilos, of scrap ; 
I tests taken wdien melted, and four hours aft^u-waids : — 


C Si. 

P. j 

Mil. 

'test ut a a m 

. I'ill) o-so 

0-04 

0'69 

Test at 10 u ni 

O-UO O'UO 

O-Ol 

0*25 

Itcniovod 

, . Ml n*H» 

o-o:{ 

o*:i4 

Ovyjxcii rc(|U*reik kilns 

.. .. iiui iyO‘0 

7*0 

iy*4 


I Iron was also oxidised. The oxygen needed lor thi.s can 
I be found if tin* ipiantity and <‘om position of the slag are 
' known, and the qiiuntitv of slag cun be calculated from the 
Milica in d. 3'hcrcw'ent into tlic slag, silica from : — (1.) The 
' metal, 190*Kx0'H9- 1 75* I kilos, of silii'on, or 374 kilos, of 
j silica. (2.) 'I'he lime.'-tom', 1 1 *4^^ X 1 *().5 19 kilos. (3.) The 

basic lining and (he slrm tnrc' of the fiirnai'c -the former, 
calculated from the dolomili' reijiiirml (3'5 ])er cent, of the 
output of steel), amt assumed to bi' regular over tlit* time 
of the oiauat ion, amountcil to 0*139 kilo per minute, and 
the latter, taken similaTly from the eonsiimiflion of material 
tor furnace repairs, to ()-l23 kilo, per minute (the corres- 
ponding hgures lor (lie proce.ss witli pig-iron and on* were 
0'2 and 1*0 kilo, per ininutc icHjiectivi'ly). The total 
silica from all tlu'sc sources amounted in the four hours in 
question to 455 kilos, ; and the is'rcentages of silica and 
of iron m the slag Ix'ing 28 and 9*23. the amount of 
oxygen combined with the iron as ferrous oxide was 

4.^>5x'Jj|J^X 43*5 kilos 'Plio total amount of oxygen 

provided by the furnneo w'as therefore 558*1 kilos., or 
2'33 kilos. }>er minute Similar calculation for the 37 
minutes to the end of the operation mrve tor that jH'iiod 
! 1*9 kilos, per minute. 'J’he calculateil amount of slag was 
1995 kilos., and that actually weiglu'd was 1983 kilos. 
»Si/nilar calculations gavi' tor the melting of a charge of 
19,759 kilos, of pig'iron and 1938 of limestone, an oxygen 
supjily of 0*95 kilo, jier minute, and lor the first 105 
miiiute.s of the working off of a charge of 19,705 kilos, of 
I fluid pig-it’<m by exjiosure to the flame alone, au oxygen 
supply ot 2*43 kilos. |M'r rmniitc. 

2. Oxidation by Iron Orr. —It is usually as.sumed that 
' 111 the working of the ordinary furnace, only a small pro- 
, ja>rtion of the metal in the added ore is reduced and found 
i in the metallic product, while with tlu' Talbot process 
from 90 to W per cent, of it is thus recovereck 3'ho author 
' gives details of the working of a charge of 1000 kilos, ot 
! limestone and 3279 kilos, ot Krivoi-Hogcr ore, containing 
I titl-fU Tier cent., or 2182 kilos, of iron, on which were 
i poured 2(k300 kilos. o4 fluid pig-iron. After 190 niiiiutos 
the reaction was over, and the slag (calculated as above) con- 
tained 318 kilos, of iron, so that 1894 kilos., or 85 piJr cent, 
of that contained in the ore, had gone into the bath. 
Further additions of 819 kilos, and 81 kilos, of ore were 
made, and the operation was finisbed in 110 minutes more. 
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after adding JOO kilos, of spiejrel and 246 kilos, of ferro- 
manganese. The slag now only contained ‘294 kilos, of 
iron, so tJiat the whole of the iron in th(^ later additions 
of ore had gone into the batli ; or 80 per cent, of the whole 
amount in the ore was retluced and recovered. The 
oxygen-consumption during the first 190 minutes was 
1164 kuos.' for the o.xidation of the unpuritiea removed 
from the metal (0 314. Si 0-79, P 012, Mn 1 '57 iK*r cent), 
and 100 kilos, to oxidise the iron in the slag— total, 1264 
kilos, 'file amount- contained in the ndde<l ore was 
933 kilos. ; so that 321 kilos., or l-OO kilos jkt minute, 
were contributed by the furnace gases. The corresponding 
figure during the rest of the operation was 1*83 kilos. ]>er 
minute. It amM'ars, then, that no nsluction of tht‘ ore 
can be ctTcoled by <)io funiKce-gnses themselves. tJic efTect 
of which is to oxidise ehiell y i lie iron, as the preponderating 
and most arcessible const ituent : and tliis in turn is 
reduced from the slag by the impurities in tfu> ])ig-irori. 
The latter can only act, however, when the halh is com- 
pletely fused ; and the w1k>U* ojuiration from beginning 
to end eouMsIs. iii the author's view, of oxulation of the 
impurities by iron oxides in tlie slag, whether those iron 
oxides ri‘sult from the solution in the sing of added ore 
or of oxide formed from tlu' iron by the action of the 
furnace gases, 'fins view is borne out by figures given l»v 
Harbord in iHHb, in winch tin* iron oxide in the slag rose to 
over 63 |x*r cent during the fusion of the ])ig-iron, and, 
aftor romjilote fusion, fell till tlie carbon was icduced to 
0-07 j>er cent., when the slag contained 6-45 per cent, of 
iron, tlien rose slowly to lh(> i nd ot the ojieration wdien the 
normal lignri! oi 9*8N per cent, of iron was reached. 

3. fitadioii.s of J‘\rnr l)xidv infh the Impurities of 
P^iplrnv. - Ijoih'ljiii (irst gave ligurcs showing (lie 
amoiinis of iron Hsinced from ferrous oxub^ by i kilo, 
of each of the impurities of pig-inm. and the hcat-cvolution 
nccoiiipanying the reio-tioii , hut he should have pro- 
ceeded from fciru' oxide or magnet k oxide, and fie did 
not taK'o aecoiint of tiu* forniutum from silica ami jilios- 
jthoi'ic anhydride ol silicates and jihosphates rc'speidively. 
The author lias recalciilaled these ligurr's, ami also the 
amount of heat iiei'deci to licait up tlu? feme oxide r»M|uited 
in eacli case, on tlu- asHumptions that tlu* fluid jug-iron 
i.s at 12;)(t and the ore at O' (*., and that the specific 
heyl and latent lu'iif of fu.sion of tlu^ ore arr< 0*19 and 


60 rcsjiectiv 

•ly 'I'he 

results arc 

as folio w*« : — 


.Subs (mice, 
i kilo oi. 

___ 

1 

Heat 
evohed 1 

1 

rrodiu’t. 

Kirric 

Oxide 
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Hcnt 

al)Hor(M*d 

Ferric 

1 Oxide 

N el t 
lieut 
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Hilicoii 
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1 
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TV..SiO, 
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■fSSSO 1 
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Phospliorurt 

-f .MIS 1 

MnO 

0*1)7 

2»7 

-1-220 

-1- H7M 

Fc.d'O,)., 
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Carbon .... | 

4-11)2:1 


7*74 

1 *S2^5 

' —1202 

- 

CO 

4*44 
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— 4400 


'I’he figures an*, of course, only lough approximations, 
but they show lliat tlie reactions of silu'on and mangamwi 
are strongly exothermic, and tliat of carbon siroiiglv 
endothcrniii'. while that of |thos])horuH, exothermic in 
itself, yet hrwcis the tcmpcrat ur(' of the bath it tlu- oxide 
re(juue<J for it nas to be fieiiteil up. In an ex]»eriment in 
winch 10.400 kilos, of pig iron were nu'lli'd with 2.3‘28 
kilos, of limestone, and 2032 kilos, of ok^ were then 
Kiuldi'uly added, the reaction was very rapid ; after 30 
minutes the bath foamed nml the slag rose to tfie level of 
the doors, and in ten minutes more tlie ore bad eoiupietcly 
diHappeared. whilst sain files showed that the carbon, 
Hiheon, maiigaiiese, and jihosphorus had fieon redueerl 
from 3-(l(). 1-33. 2-71, and 0-12 to 3-14, (M)2, 0-33, and 
0*01 per cent. 'J'be reaction had; without doubt, raised 
the temperature of the bath, for the furnace gaaes th( 3 m- 
Bolves would not so rapidly have molted and completed 
the reaction of such a large quantity of ore. ExperimentH 
with fluid pig-iron showed that the removal of eilicoTi 
inwiganeso and phosphorua in extremely rapid— 4690 
know, of oro w'^er© iipread on th© fumaue bottom, then 


two ladloe of ton tone each of fluid pig-iron were poured in 
as foIlowB ; — 


! 

1 

Mn. 

1 

c. 

1 4h 3flni, to 4h 38m, JO tons con- 





' taininir i 

1*61 

2*73 

0*27 

4*oe 

j 4b. 46in snrnplH contained 1 

4h. r>8in to Oil. Om , jo tons con- j 

0- 04 

1- fi.’i 

0*24 

0*08 

8*43 

* j 

j fill 8in . sample contained j 

0*04 

*•" V 

0*41 

2*08 

vuo 

3*47 


I It appeals, then. tJiat the exothermic reactione occur 
! first, and that the sjiecd of reaction is similar to that 
found in oulinary aifucous sohitions. i.e., the reaction 
ocoiirs practically as rapidly as mixture of tlio roacting 
solutions can bo idTevted. Here, the mixture is not nearly 
H<' perfect as that Indweim fw'o lupiids, one reacting aub- 
stance taung to start with solid, hut the retardation tluo 
I to this IS eoinpcnsatcd by the high tenifiorature. 

4. ICxperimeuts without the, aui of Fm naee Heat , — From 
the above it would seem that the removal of silicon, 
manganese, and fihosphorus might he effected without 
the aid of the fiinuu-e, and expenmeiitH showed that when 
on* was filacer! in the transfiort ladle used to carry the 
iron from the hlast-furnace to the SieinenH-Martin furnace, 
and fluid lajf iron jioured iifion it, a small amount of slag 
soon formed, and then reaction set in and hecaino con- 
tinuously more rafuti, being controllahlo by slaekening 
or quiekiming the iron- sufifily, Jn one sucli exfiorimont 
the silicon, manganese, jihosphonis and carbon wereo 
icduced from a-hO. (h88. 0*4(5, 3*93 to 0*42, 0*33, 0*3(5, 
3*74 )»er eent. ; arul of the iron of the ore, 37*‘2 per cent, 
w'cnt int(' the nictid. 00 ]mt cent, went os ferrous oxide into 
the slau, and 2*.S fsi cent, remamod as ferric oxtde. 
(kiiciihitiou of the heal result showed that (if the cstimat^a 
for Kpi'cifii' heats of iron and slag he correct) the tem- 
fieratuH' rose during the operation hv 126’' C. This 
«‘xperinu)nl was earned out in an acid-lined ladle, yot a 
notable oxidation and removal of phosphorus occurred. 
A similar cxjM'riment m a hasie- lined Siemens-MartiD 
furnace with the gas shut ofT, showed a roduction of phoa- 
fihonis from 0*3(5 in (lie original imd-al to 0*14 immediately 
1 after pooling in the chaige, and to 0*09 after ten minutes 
I more. 

J 6. The Function of the Furiwee . — This would ap]jear„ 
t hen, to he to furuLsh the high temiM'raturo heat needed for 
tin* Moparatiou of the ear bon. Hut it is probably not 
desirable to remove the other iiufmritios sefraratrdy outside 
tlu* fiirruiee. for not only rloes tluur removal impose no 
hiirdon on the furnaee, hut the lieat evolution thert'by 
eaused favours and renders more rapid the I'omoval of 
the <*ai bon. Moreover, silica is neededi to bring the ferric 
oxith^ into solution, and hence an iron with 1 — 1*26 per 
cent, of silu*on is most suitahlo in the furnace. The 
added lime serves iii flue course to substitute the ferrous 
j oxidi! Ill the slag, ami render it available for the oxidation 
I of the earhon, and the rate at which a lime-ferrous oxide- 
j silica f-lag will dissolve (erne oxide anil that at which 
I carbon will reduce the dissolved oxide balance one another 
I 111 the furnace, so that while the carbon is being steadily 
) removed the iron-content of the slag remains constant. 

I (5. Influence of the I in purities on the IletU needed in the 
I Froress. — 'I'he highest- tcmiK*raturo in tlie furnace is 
: estimated by dilleriml. authorities at from 171S" to 1788® 

] (k. that of the hnitdied steel at discharge from 1486^ to 
j 168(5’^ Assuming ]2(X)‘ (J. as the temperature of the 
, entering fluid pig-iron. and the siKM-ifie heats of iron and 
of slag as 0*21 ami 1^ times that figure, we liiul that to 
raise the t-ennieraturo of iron and slag from that of the 
entering pig-iron to that of tho linishod steel wo need 
100 caiorics per kilo, of iron and 160 jicr kilo, of slag. 
Th© limestone for the slag reipures |syr kilo,, for heating 
to 1200*^ (k, dissociation, and fusion, 716 calories p<*r kilo. ; 

1 kilo, of silica inthesiMgrc9winng(forCagSi0.t) 3*46 kilos, 
of limestono. Calculations on similar lines t-o those abov©^ 
but taking account in the com© of each oonstitnent of tho* 
heat ccipiirod for the equivalent amount of limestoiio*, 
show as follows the efleota in the {nrmne 
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Cjad. im. 


llfQuire«. I Yif'ldg. 


Hubatance, 

1 kilo. 

Ferric 

OxtUe 

Li ine- 
stonn 

Slog. 

Metal.* 

H(^at 

flesult. 


Kilos 

KIIoa 

Kilo?. 1 

K ilOB 

(lalones. 

Silicon 

1 :t-si 1 

7-40 

1(1>7(1 1 


-4»fi4 

PhoaphoniB 

, 4-30 

(J*70 

‘J-5H ! 

ncooun6*(l | 

‘J-01 

- 5032 

Mangatuwo . 

0-97 

- 

for under .Si 1 

— 0-32 

•f 22S 

•Carbon .... 

4*04 

(1*7H 

i'3r. j 

1-31 

1 —3751 

811Jca In ore 


3*40 

frOC 


; —4.500 


• Diffor^Mire bidwofii amount of rcdured iron mldj'd to inclnl 
ajid amount of ronstltuont roiiiovcd 


From tlu'HO riju:iJn-H ih(* K'sult-s of iihiii^ any j^^ivon pij;- 
ii’on in tlu’ lurnfuo can bo oalcnlalod. 'I’lnis, KKI kilos, 
of inotal (siritainino l*(Ki. 1-82, anrl 4-21 por oont of 
silicon, phoaphoniK, inan^aiiosc aiul carbon lOHjasctivolv, 
require 2.‘1‘30 kilos, of ferric oxide, or ‘Jll-ob kilos, of ore 
containing: ltH-9 per cent, of feme oxide and I ]»er <a!nl. ol 
fiilica. 'J’bo sJn^' lottnu'd will weiph IH‘23 kilos., and (be 
addition to the metal will bi^ (I-HJ kilos., while the beat 
ro(pnrod will be 22,378 ealmies (not in<‘ludiii<' that, (or 
raising tlie (emporature of tbo nielal). 'I'bis works out. 
to 209 cal. per kilo, of bnished steel, or, addiiu.; the heat 
nocided raise 0-82 kilos, of iron from 0 and 100 kilos, 
from 1200' C. to the linal temperature, 32ri dak jau’ kilo, 
•of sUiek 

7. h\r(i>irpJ(‘M from Prn^hco — diflieiilty in ])raetiee 
with the tl 111(1 })itf-iron nroee.s.s is in aseertamiiif.': the eoin- 
position of the iron. 'Idiere la no tinio for analysis, and 
the only plan ia to keep the on' well imder the lUHChsarv 
quantity at tiisl, and add more as reipiind. Usiiiji the 
metal and ore mentinneil imnu'dialely above, 2330 kilo.s. 
-of limestone and .7720 of ore were u.st'cl, 330 kilos, and 1 80 
kih.>s, of ore beiiij^ added lnt.('r. Tlie metal used was 
■20,200 kilos, of the lliiid pi^^-iron and 200 kilcM. of 80 per 
cent, feiTomanganese. ^ 'I'lie steel eoiitaim'd O'OO, 0*02, (h7], 
O’OO jHircent. of silicon, jibosphoniH, inanc;ane,se and carbon 
iri)H|H‘etive]y. 'Jdie ore used was 23‘()0 per cent, of the 
metal eharj^ed. while 23'r»0 per emit, was ealeulated. 
Tho slag (calculated a.s before from the .silica ebarg('d) 
weighed 18*33 jw^r cent, of tlie metal, uiinmst 1S>23 in the 
former ealeulation. The iron reduced and reeov(Te<l was 
88*7 per cent, of that in the ore. or 3830 kilos. ; and 1000 
kilos, of impurities were removed from the pig-iron, so 
that tile metal gained 1030 kilos., or 7*3 per (-eiit., against 
-0*82 })er eent. calcnlattHl. The ealeulated results, theie- 
fore, are well borne out by practice, 

8. Heat codi pariiioii, of Srroj/ and Orv jiroccums. — 'Phe 
charge iust referred to and the scrap (-hargi* tleserihed 
•early in the jiaper were eoinparefl as to the <piantities of 
heat actually in the products, those yiehhal by tho re- 
actions in t!ie process, and hem-e by ditTcrenee those 
supplied by the furnace. In the scrap pioci'ss. 10,281 
kiloB. of steel w'ere produced with a lieat-sujiply from 
tho furnace of 318 cals. }ier kilo.; m tbo ore process, 
28,330 kilo.s., with a luuit siipjily of 320 cals. ])nr kilo.- 
Almo.Mt identical with the other. Jiiit tlie actual yield ot 
tho furnace was niiicli luglier in tho second case, b>r, the 
pig-iron l>oing tluid to start with, the time wius relatively 
short*or. 3’ho scrap jiroei-ss lasted 277 minutes, or yielded 
70 kilos. |)or minute ; the other la.sted 300 minub'S, or 
yioldod 04 kilos, ja'r minute, Kven though it Ix^ assumed 
that tho boat-content of the fluid pig-iron to start- with 
was 28h cal., instead of 250 as assiim<(d m the ealeiilations. 
tho utilisation of tho furnace heat would still apfa-arto 
bfi lietter in that process than in the scrap proei's.s in the 
proportion of 27*7 to 22*2 ; and the author believes tho 
reasons to lie (1) that tho furnaet's are less cooled m tho 
ore process, and tho perfect eomlnistion of tlio gases less 
interrupted ; (2) that throughout the ore process tho 
bath is ill constant agitation, eiisunug a more thorough 
absorption of heat ; (3) tliat this heat does not simply 
produce rise of tomi>oraturo, but is ^sorlxid in quickening 
the carbon removal, and the tcmiKtrature gradually 
rises aa the carbon lUsappearB ; there is no fear of over- 
heating aa long as both carbon and ore exist. 

The same Siemens-Martin furnooe, which gave a mon(/hly 


j production of 1600 tons with the scrap process, is now 
giving 3000 tons with the fluid pig-iron and ore process, 

1 and the yield is still improving. Tho author considers, 

! therefore, that the ordinary basu.’ Siemens-Martin furnace 
' is capable of giving quite as good re.sults as arc claimed 
I for the Tallnit or the Jiertrand Tliiel process.— il. X* 

i iVaHi-Furnnee ; (/a^(-s of , during occarvpucc of 

] Firafjolds in (hr Furnace Throat. K. Ktaymk. Stahl 
; 11 . Kiseri, IDOo. 25. 1437— U3!). 

Tan author linds that seutTolds are indicated in gas- 
samples taken at th(5 furnace- tin oat, by (I) an incrcaHo 
' III oxygen; (2) great variations in eaibon iiioiioxide and 
, dioxide ; (3) the afipi'aranee of lieav\ hydrocarbons. 

'L’hc high oxygen-content proba))ly arises from |X)rtious 
’ of tho blast lindmg their w-ay through the sintered 
mass W'lllioiit action. I’lie variatioiiM m the oxide.H of 
carbon arise from irregiilurilK's m the reduction process; 

' and Mi<! carbon morio.vide is ]>robably jirodiiiM'd by the 
I reaction of the dioxidi^ on tin* carbon-dust formed at siieli 
! tim<*H. The same carboii-diist, together with hydrogen 
I from the moisture in tlu* blast, th<i ont, and tlie coke, 
j may produce the hydrocarbons Regular analvsis of 
: the furnace-gases wull at onee indicate irregularities in 
j the working of the furnace, and ])rol)ably allow of fore- 
1 casting the possihh' occurrence of exjilosions — J, 3'. I), 

^ Platinum ; Sublimation of tnlow its Jfrliing Point. 

A. (luntz and H. Ras.sett, Juii. Bulk Soi-. (^him,, I9t)5, 

38,1306-1308. 

'V GREY cry.stalline deposit, wh'ch had tormed on tho 
carbon in an ch'ctnc furnace wliieb was heated by 
platinum wire, was found to consist of ]»nre platinum : 
since th<^ temperature ot the fiinmei' varied between 1000'^ 
and 1300'^ C.. sublimation had occurred. 'J'he rale of loss 
for a 0'3 mm. diameter platinum wire was about oiie- 
j tenthousandth of its weight per hour. — 'J'. F. B. 

I Platinum U are ; Hepainng . K. J, Svvi'etland. 

! Fng. and Mining J., 1905. 80, J M»3. 

; For re^miriiig platinum war(> by vvehliiig, tlie nutlmr uses 
I a block or anvil jirepared by mixing pla,'. ter of Bans and 
i powdered puniiee stone into a still paste with w'^ater and 
moulding it into the desired form. The article to la* 
repaired is placied over (he block and the eleam'd surfaces 
i of tho pieiicM of metal to be welded an' heati'd to incaii- 
I deseouee and gently hammered togidlior. — S 

i Alitniinium and it.H Alloi/u ; AnatyniH i>f (,' Formenti. 

j page 92. 

' Mineral ludu.strg of Xeio /CeahnuL Bd. ol Trade J., Jan. 4, 

I ' 190ti. 

! Tub following particulars regurdiiig gold and other 
minerals in J\ew Zealand are taken from the rt'Contly- 
iHHiiod report of the Depart merit of Mine,s for 1904 

The. return ot gold exported for 1904 sliows a falhng-ofl 
, ill value (as compared wit-h tliat of lh(' pn'vioiis year) of 
£50,330, the figure.s bi'ing £1,987.501 for 1904, as against 
£2.037.831 for 1903. 

Scheiditr is being worked in the vicinity of Marra(''.s and 
Mount Highlay m Otago. As the demand for scheelito 
containing not le.ss than 61) per cent., of tungstic acid i.s 
steadily increasing, and much greater ijuaiitities than 
, liave hitbr'rlo been available are now b(*ing inipnred for, 
the matter is receiving greater attention m the district, 
and it atipears more than jirobable that the exfsiri of 
this mineral will show a dcfeided inurea.se within the next 
few years. 

Small quantities of platinum are obtained at tlie Rounil 
' Hill Ciold Mining (knnpan^’s works at Round Hill, South 
Land. A little is also reporte'd as being pn^sent in tho 
wash at the Takaka Hydraulic Claim, hut up to the present 
no attempt has been made to save it eommoreially, 

, Hematite paint is made from the iron ore.s of Para para. 

, and also at Thames. 'J’he crude mineral is also supplied 
I from a deposit at one of the South Land lignite mines for 
i use os a pigment for colouring paper at the Mataura Paper 
1 Mills. 

I The rock-phoaphatc deposits near Milton, Otago, are 
I being worked and the stonoi after calcination, is treated 
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at the Ikirijfticlc Chemical Works and put on the market as 
a fertiliser. 

Copjter. — "J'he Mineral Belt Co[)per Mimnp; Co, Lt<l , 
eommeneed operations upon the Anisi'cd \'all(‘y seetitm 
of their property in Jun., 1U04. So far as can he judf^etl 
at present tliey should havt' no trouble in inninlamuig a 
fair grade of output, as assays range frou) 6 to 2(> per e«‘nt. 
of copper, and the ore hodies are troin 2 ft. t(» Id ft. widi- 
Deposits of copper ore are knfiwn to exist at seviaal 
places in hoth IslnndH, but their extent, and value aie, 
generally speaking, as yet uiiprovefl. .\ syndicate has 
own loniied for the purjiose of evoloiting the deposits at 
Moke Oi'ek. near Queenstown, Otngo 

I’i'trohiim -A liorehoh* has lieen [)ut down at Moliiron, 
mar New IMyniouth Hi laik water, to a di'pfh of 2 HM> it 
Ihdore reaching this (h'pth a hlowei of iiatinal gas and 
water was met with, and lat(;i' on tlie stiala drilled lliroiigli 
gave evidl'liee of the gtoillld cariyilig elude petroleum In 
Home exlenl. ('J' 1 * | 

Mitu idl A'xjidri-^' from lixt'u! ltd (/t Trade .1, .fan. II, 
HUM). 

fc)llow ing t.ihJc showing the e.vpoits ot minm'als Ironi 
Brazil during the .>eai.s H.urj — A j.s taken iiom (he 
“ Brazilian Beview ” of Die. r> last ; - 


— 

1 

uiib: 

1 jmi.t 

1U(I4 

Alonaztt(' . 

. Tuns 


1 

1 a.L’yn 

A S«)(l 

Manual lest' . 



1 ‘ 

' ;’(IH,20U 

Mira and tale 


1 1 

‘ 7 

i t 

ropiif'r lire 
Oolil bar. . 


li ! 1 

:il(t 

nil) 

. .tiiaiuims 



li.sTl.K’a 

Diamonds 

Value 1 

7n.s 

5i.tr.7 

2i» (II >1 

OarbumitcH 


.ll.U-7 

5.'...MI2 

2(’.,5K7 

(JlliiT preemiiH 
stums 

•i.non 

t. Si; 

10 U‘.‘.) 

I’JatiniMii 

, (Jnimims 

— 

i.'ir. 1 


lluek irvstal 

T''iis 

.15 

*.;.t 

;i7 

Agate . , . 


SI 

71, 

54 


I r.B.j 

Miu^ nif Production of Td'SKid II xi. Bd of 'hi ade ,1. , Jan -4, 
I!hm; 

The following table, loinpiled by the ( !o\ ('rnmeid 
geologist,, shows, as tar as can he asicrtaincd. Hie ipuin 
tities and values of metals and iiiiia'rals piodm-ed in 
TasiiianiH in tiio quartcis ('ndmg’; March 31 and Juni' 30. 
1005 . - 


must he went. The clmige is 2 dels, per Hample of 
160 grins., or 6 dols. for three saniyiles of the «ame weight. 

[T.IT] 

Miucrttl PioductuiH of Italy. Kng. and Mining J., Dci', 23, 
‘l005. 

Hassko\a Minehatua publishes the following statistics of 
niineral and metal production ot Italy for 1003 and 1004. 
3'h(' ([iinnlities are m inetiic Ions unless otherwise 
sp(‘eified . — 


— 

l«o:5. 

1001. 

Ores uJ 



Aiitiiuunv . 

0.027 

' 5,712 

Silvt r ... 

405 

: 144 

.\rseiue . . . . 

50 

SO 

lion , . 

:}7 1,71)0 

400.400 

Mangam-Hi , ... 

1 1,000 

2.S40 

Merenrv . .... 

1 55.5;>s 

00.404 

Ould 

5. 7.44 

0.740 

bead . . . . 

4“.14:1 

42,840 

Cupp*'! .. ... 

Jl1,S24 

157.504 

sul|)bni . . . . .... 

:b0i»o.5:it; 

4.540,144 

Zinc ... 

157.521 

14S.405 

Meta Is 

1 


I'lt' and east iioii 

i 00.744 

12,50H 

VN rdUpbl. irun 

177.402 

isb'f.ir* 

(tolled bleel ,f 

1 J.M.bU 

)77,OSO 

'I’mm'd plates ... 

’ 11.275 

10,0 i.S 

.ViitimDuy ... 

005 

H.lO 

SiKit. kilos . , , 

24.’IHS 

1 24.044 

M^remy 

:U2 1 

1 452 

Oold. Kilos .... 

0.{ ! 

10 

bead . ... 

I 22,120 1 

24.475 

Cuppcl ami its alluNs 

1 11.217 1 

11..S74 

lui ' 

! 15 1 

15 

Zim' . .... 

120 1 

ISO 

Nun-inetallie 

i 


Jlorie a< id . . . 

2.5s:i 

2. 02 4 

<’oal, byiiite, Ac 

:i(0,KH7 ! 

402.151 

itiapbde 

7.020 

0.705 

(‘iud( p( (loll iim 

• 2. ISO 

4.54,1 

I’vrites. . ... 

101.155 i 

112 004 

Aspbaltie lock 

S0,07S [ 

1 11.400 

.^sphaltnm. niastie and bitiinnn . 

, :i.>.757 I 

40,817 

( 'oal bilijiicDt s 

724.003 1 

oo.i.oio 

( 'rude siilpliiu . ... 

5 5:;, 751 1 

527.50.1 

Kelim'd siiipluir . 

I:i0,4fl4 , 

104.005 

Ground Hiil))luii . 

1. to, 470 ; 

180,206 

J’ulveri/.ed (ale . 

a 400 1 

0,740 


The total value of the 1001 output was 204,472,153 lire 
(£I,77K,HS0), an rnerease ol 20,7tt0,050 lire over Hint of the 
|)revious yiiar. [I-R-J 


OoW.* Uiic. won 

MiJvcr mill lead ore.f raised .... 

hliRfcr eopjMT.t produced 

Copper oie and native (upper jirodueed 

3’ in on' 

Iron ore 

Co»] 

WolIrHiii ore .. . 

Biaiiiutti ori' .... 


'I'ot.al value , 


31ureh Ou'irter. 11105 


June l^uarler, 1006. 



Quantity 

Value 

Quantity. 

Value. 



i 



. U/S 

10,170 

flS,0f>7 

17,000 

75.170 

Tons 

17.701 

54,800 

14.040 

54,044 


1.007 

152,778 

1.081 

1.57,742 


215 

1 1,004 

410 

14,805 


028 

82,002 

741 j 

1 01,802 


J.OOO 

700 

• 1.700 

700 


1 l.<,28;{ 

11,201 

12.472 

10,510 


0 

7-17 

7 I 

480 

Cwls 1 

' 15 

200 





484,804 

1 j 

474,470 


* Ineliiding gold eonfamed in blister copper and silver lead bullion, 
t VuJue of gold contents deducted. 


IT.K.I 

Iron l)nl(inga ; Standardised Cast . A iner. Foundry- 

men's Assoc., Dec. 26, 1005 

TiiK Standardising Bui can of the' American Fotindrymen’M 
AsBooiation has been taken over by the (jovi'rnment, ami 
the stttndardisi'd drillings of east iron are now to bo 
obtained from the Bur<*au of Standards of the De])artUiont 
of Commerce and l^abonr, WaBhingHm, wliere all orders 


KnOLISH BaTEN'J'H. 

Iron Oxide ; Prcfninug for Treatment in Fvrnaccst. 

U. Wedge, Animorc. Pa., IJ.S.A. Kng. Pats. 16,232 
und l(i.233. Aug. ti, lt)06. 

)Sek IJ.S. Pats. 804,692 am) 804,693 of 1906 ; this J,, 1906, 
1310.— T. F. Jt. ^ 

Iron Oj.idc : Pre paring for Trmhncnl m A'urnacea, 

U. Wedge, Ardmore, Pn., U.S.A. Kng. Pat. 16,234, 
Aug. 9, 1905. 

See IT.8. Pat. 8(K),098 of 1906 ; this J., 1906, UIS.—T.F.B, 
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Cjad. im. 


llfQuire«. I Yif'ldg. 


Hubatance, 

1 kilo. 

Ferric 

OxtUe 

Li ine- 
stonn 

Slog. 

Metal.* 

H(^at 

flesult. 


Kilos 

KIIoa 

Kilo?. 1 

K ilOB 

(lalones. 

Silicon 

1 :t-si 1 

7-40 

1(1>7(1 1 


-4»fi4 

PhoaphoniB 

, 4-30 

(J*70 

‘J-5H ! 

ncooun6*(l | 

‘J-01 

- 5032 

Mangatuwo . 

0-97 

- 

for under .Si 1 

— 0-32 

•f 22S 

•Carbon .... 

4*04 

(1*7H 

i'3r. j 

1-31 

1 —3751 

811Jca In ore 


3*40 

frOC 


; —4.500 


• Diffor^Mire bidwofii amount of rcdured iron mldj'd to inclnl 
ajid amount of ronstltuont roiiiovcd 


From tlu'HO riju:iJn-H ih(* K'sult-s of iihiii^ any j^^ivon pij;- 
ii’on in tlu’ lurnfuo can bo oalcnlalod. 'I’lnis, KKI kilos, 
of inotal (siritainino l*(Ki. 1-82, anrl 4-21 por oont of 
silicon, phoaphoniK, inan^aiiosc aiul carbon lOHjasctivolv, 
require 2.‘1‘30 kilos, of ferric oxide, or ‘Jll-ob kilos, of ore 
containing: ltH-9 per cent, of feme oxide and I ]»er <a!nl. ol 
fiilica. 'J’bo sJn^' lottnu'd will weiph IH‘23 kilos., and (be 
addition to the metal will bi^ (I-HJ kilos., while the beat 
ro(pnrod will be 22,378 ealmies (not in<‘ludiii<' that, (or 
raising tlie (emporature of tbo nielal). 'I'bis works out. 
to 209 cal. per kilo, of bnished steel, or, addiiu.; the heat 
nocided raise 0-82 kilos, of iron from 0 and 100 kilos, 
from 1200' C. to the linal temperature, 32ri dak jau’ kilo, 
•of sUiek 

7. h\r(i>irpJ(‘M from Prn^hco — diflieiilty in ])raetiee 
with the tl 111(1 })itf-iron nroee.s.s is in aseertamiiif.': the eoin- 
position of the iron. 'Idiere la no tinio for analysis, and 
the only plan ia to keep the on' well imder the lUHChsarv 
quantity at tiisl, and add more as reipiind. Usiiiji the 
metal and ore mentinneil imnu'dialely above, 2330 kilo.s. 
-of limestone and .7720 of ore were u.st'cl, 330 kilos, and 1 80 
kih.>s, of ore beiiij^ added lnt.('r. Tlie metal used was 
■20,200 kilos, of the lliiid pi^^-iron and 200 kilcM. of 80 per 
cent, feiTomanganese. ^ 'I'lie steel eoiitaim'd O'OO, 0*02, (h7], 
O’OO jHircent. of silicon, jibosphoniH, inanc;ane,se and carbon 
iri)H|H‘etive]y. 'Jdie ore used was 23‘()0 per cent, of the 
metal eharj^ed. while 23'r»0 per emit, was ealeulated. 
Tho slag (calculated a.s before from the .silica ebarg('d) 
weighed 18*33 jw^r cent, of tlie metal, uiinmst 1S>23 in the 
former ealeulation. The iron reduced and reeov(Te<l was 
88*7 per cent, of that in the ore. or 3830 kilos. ; and 1000 
kilos, of impurities were removed from the pig-iron, so 
that tile metal gained 1030 kilos., or 7*3 per (-eiit., against 
-0*82 })er eent. calcnlattHl. The ealeulated results, theie- 
fore, are well borne out by practice, 

8. Heat codi pariiioii, of Srroj/ and Orv jiroccums. — 'Phe 
charge iust referred to and the scrap (-hargi* tleserihed 
•early in the jiaper were eoinparefl as to the <piantities of 
heat actually in the products, those yiehhal by tho re- 
actions in t!ie process, and hem-e by ditTcrenee those 
supplied by the furnace. In the scrap pioci'ss. 10,281 
kiloB. of steel w'ere produced with a lieat-sujiply from 
tho furnace of 318 cals. }ier kilo.; m tbo ore process, 
28,330 kilo.s., with a luuit siipjily of 320 cals. ])nr kilo.- 
Almo.Mt identical with the other. Jiiit tlie actual yield ot 
tho furnace was niiicli luglier in tho second case, b>r, the 
pig-iron l>oing tluid to start with, the time wius relatively 
short*or. 3’ho scrap jiroei-ss lasted 277 minutes, or yielded 
70 kilos. |)or minute ; the other la.sted 300 minub'S, or 
yioldod 04 kilos, ja'r minute, Kven though it Ix^ assumed 
that tho boat-content of the fluid pig-iron to start- with 
was 28h cal., instead of 250 as assiim<(d m the ealeiilations. 
tho utilisation of tho furnace heat would still apfa-arto 
bfi lietter in that process than in the scrap proei's.s in the 
proportion of 27*7 to 22*2 ; and the author believes tho 
reasons to lie (1) that tho furnaet's are less cooled m tho 
ore process, and tho perfect eomlnistion of tlio gases less 
interrupted ; (2) that throughout the ore process tho 
bath is ill constant agitation, eiisunug a more thorough 
absorption of heat ; (3) tliat this heat does not simply 
produce rise of tomi>oraturo, but is ^sorlxid in quickening 
the carbon removal, and the tcmiKtrature gradually 
rises aa the carbon lUsappearB ; there is no fear of over- 
heating aa long as both carbon and ore exist. 

The same Siemens-Martin furnooe, which gave a mon(/hly 


j production of 1600 tons with the scrap process, is now 
giving 3000 tons with the fluid pig-iron and ore process, 

1 and the yield is still improving. Tho author considers, 

! therefore, that the ordinary basu.’ Siemens-Martin furnace 
' is capable of giving quite as good re.sults as arc claimed 
I for the Tallnit or the Jiertrand Tliiel process.— il. X* 

i iVaHi-Furnnee ; (/a^(-s of , during occarvpucc of 

] Firafjolds in (hr Furnace Throat. K. Ktaymk. Stahl 
; 11 . Kiseri, IDOo. 25. 1437— U3!). 

Tan author linds that seutTolds are indicated in gas- 
samples taken at th(5 furnace- tin oat, by (I) an incrcaHo 
' III oxygen; (2) great variations in eaibon iiioiioxide and 
, dioxide ; (3) the afipi'aranee of lieav\ hydrocarbons. 

'L’hc high oxygen-content proba))ly arises from |X)rtious 
’ of tho blast lindmg their w-ay through the sintered 
mass W'lllioiit action. I’lie variatioiiM m the oxide.H of 
carbon arise from irregiilurilK's m the reduction process; 

' and Mi<! carbon morio.vide is ]>robably jirodiiiM'd by the 
I reaction of the dioxidi^ on tin* carbon-dust formed at siieli 
! tim<*H. The same carboii-diist, together with hydrogen 
I from the moisture in tlu* blast, th<i ont, and tlie coke, 
j may produce the hydrocarbons Regular analvsis of 
: the furnace-gases wull at onee indicate irregularities in 
j the working of the furnace, and ])rol)ably allow of fore- 
1 casting the possihh' occurrence of exjilosions — J, 3'. I), 

^ Platinum ; Sublimation of tnlow its Jfrliing Point. 

A. (luntz and H. Ras.sett, Juii. Bulk Soi-. (^him,, I9t)5, 

38,1306-1308. 

'V GREY cry.stalline deposit, wh'ch had tormed on tho 
carbon in an ch'ctnc furnace wliieb was heated by 
platinum wire, was found to consist of ]»nre platinum : 
since th<^ temperature ot the fiinmei' varied between 1000'^ 
and 1300'^ C.. sublimation had occurred. 'J'he rale of loss 
for a 0'3 mm. diameter platinum wire was about oiie- 
j tenthousandth of its weight per hour. — 'J'. F. B. 

I Platinum U are ; Hepainng . K. J, Svvi'etland. 

! Fng. and Mining J., 1905. 80, J M»3. 

; For re^miriiig platinum war(> by vvehliiig, tlie nutlmr uses 
I a block or anvil jirepared by mixing pla,'. ter of Bans and 
i powdered puniiee stone into a still paste with w'^ater and 
moulding it into the desired form. The article to la* 
repaired is placied over (he block and the eleam'd surfaces 
i of tho pieiicM of metal to be welded an' heati'd to incaii- 
I deseouee and gently hammered togidlior. — S 

i Alitniinium and it.H Alloi/u ; AnatyniH i>f (,' Formenti. 

j page 92. 

' Mineral ludu.strg of Xeio /CeahnuL Bd. ol Trade J., Jan. 4, 

I ' 190ti. 

! Tub following particulars regurdiiig gold and other 
minerals in J\ew Zealand are taken from the rt'Contly- 
iHHiiod report of the Depart merit of Mine,s for 1904 

The. return ot gold exported for 1904 sliows a falhng-ofl 
, ill value (as compared wit-h tliat of lh(' pn'vioiis year) of 
£50,330, the figure.s bi'ing £1,987.501 for 1904, as against 
£2.037.831 for 1903. 

Scheiditr is being worked in the vicinity of Marra(''.s and 
Mount Highlay m Otago. As the demand for scheelito 
containing not le.ss than 61) per cent., of tungstic acid i.s 
steadily increasing, and much greater ijuaiitities than 
, liave hitbr'rlo been available are now b(*ing inipnred for, 
the matter is receiving greater attention m the district, 
and it atipears more than jirobable that the exfsiri of 
this mineral will show a dcfeided inurea.se within the next 
few years. 

Small quantities of platinum are obtained at tlie Rounil 
' Hill Ciold Mining (knnpan^’s works at Round Hill, South 
Land. A little is also reporte'd as being pn^sent in tho 
wash at the Takaka Hydraulic Claim, hut up to the present 
no attempt has been made to save it eommoreially, 

, Hematite paint is made from the iron ore.s of Para para. 

, and also at Thames. 'J’he crude mineral is also supplied 
I from a deposit at one of the South Land lignite mines for 
i use os a pigment for colouring paper at the Mataura Paper 
1 Mills. 

I The rock-phoaphatc deposits near Milton, Otago, are 
I being worked and the stonoi after calcination, is treated 
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roundod by a cotton fabric. The electrolyte must be 
conKtantly circulated and always kept acid with carbonic i 
acid, as otherwise the anode lieooines coated Mith a stioKy ! 
yellow Biib.siauce which increases the resistanco. A current 
of I ampere fwr sq. dcm. is u^ed, the voltaj^c being l*f> 
to a volts. As anode melted scrap copjier or coinent 
copper is used, the vats being made of tarred or paraffined 
wood. The carbonate formed is dissolved in sulphuric 
acid at 26“’ B. Aoi'ording to the author, the lu-tual coat ! 
of the process for 100 kilos, of oopp(W sul[)hate produced i.s , 
8’70 marks. — A. G. L. | 

I 

ICKUATrM. I 

KUrotjan: UfiUmiion of Ainioaphtric . 0, N Wilt. i 

Thi« J , 1006, 27, roL 1 1‘aragrapli Ixignuung 1. 12, ' 
and ending 1 0 from bottom inclink' in llu* pieot'ding 

parenthesis, but word as follows. “In accordance with a 
suggestion by K. Measel to use basic calcium nitrate, the 
normal calcium nitrate is," &,e. 

Plumhism due to Pit ct roly to s. B. Latbani. 

X VIII/) , page 86. 

Kisoi.isu Patent. 

Fi-Ai-od . \Ehdiical\ P} 0 CKi<fi for Eliunndting lfn‘ Odout 

of . A. (le llcmptiiine. Eng. I’at. I2,r»2r), dime 

16, 100r». Xll.i.anc80 

Unite i> States Patents 

Liquids ; ( El> riricid] pparolus for H/crdisinijr Viirtfi/iuif, 

Olid Aiji tng . K. C, d^iriier Assignor t.o C. E 

'rnriier. l^.S. Pat. He issue, 12,421, itec. 12, ll)0f» 
XVTILL, page 86. 

Ozone ; Apjiarotus for Ptodvriuy . W P. Hue, 

Assignor to The National Ozono Uo., both of Chhaigo, i 
111 U.S. Pat 807,064, Dec. Ht. 1006. 

Am is forci'd undia prcs.sm'e lliiougli a clo.sed box formed 
by two tliin paralhl tint metal jilules, acting as tlie elec- 
trodes, and joined at (lioir margins by msiiluting .strqis 
forming air-tight joints. The plat^.s arc Hi'])arat<id by a. 
nan’ow air-gap, and a Hat dielectric is inlerpo.Msl Imlwci-n 
them and e.xtcnd.s beumd tin' paialli'l jaut.s <d tJic plaUs 
I'Ik' outer HiirlaccH <il the <']cctr(Hl(!,s aie I'xposi'd fMN'Iv 
to (ho atmosphere. — B. N. 

Eurnc’h Patents. 

t'arhon FilaninUs for Incamlcsccncr Lamps ; J\fauufactiiri 
Gic. Friinv. jiour TExjiloil. des ProcH''des 
Tlioinson- Houston. Er. J'at. ^57,254, Aug. 26, lOOf) 

11., page 62. 

Ydioic Arcs; Productwn of Etahh, of (heal iStze. 
Soc. Badischc Aniliu uiid Soda Fabrik. Fr. Pat 

367. . ‘168, Aiig. ,30, 1006. Under liit, Coiiv., Juno 23, 
1006. 

The objoi t of tho invention is the [U'oduction of voltaic 
arcs of great size by the aid of eiirrtTits of small ten.sioiis 
An insulated 4jli3ctrode is fixed within a tub«‘ near to one 
extremity, and gas, in the foim of eddies, is jiasscd between 
tho tube and the olectroile. The tuho itself is bound to 
the other polo of the souruo of current, or an electrode of 
sjiecial form may be used.- -B. N. 

Elect }ol(/sts ; Improved Proress and Apparatus for . 

B. A. P. lai^nnrd. Fr. Pat. 36th862, Aug. 6, 1006. 

I’lns invention ri'lalcs to the clectroly.sis of salts, ino'i* 
pai’ticulHrly of sodium chloride, for the prodncUon of 
sodium hydroxide and chlorine. Each electrode is 
enclosed in an envelope, [ireferublv of asliestos, tho anode 
envelopes being ojxmi at tho base, wliilst the cathodi' 
envelopes aie tnicker and consequently less poious than 
those used for the. auodes. The electrodes, and conse- 
quently the iipjiaratuH. are short in lieiglit, and the anodes 
are so mounted that thin sheets of platinum may be j 
employed. Notc hes are cut near to each other in the 
vertical sides of the slieet-iron box forming (he cathode, 
the bott-oms of the notches bt»ing a» nearly as possible on a 


straight horizontal lintx The sodium hydroxide pro- 
duced is thus rapidly removed from (lie upper Hurxaoo 
of the cathode liquid to the mt-erior of tho cathode box, 
and the stay of the hydroxide in tlie apjiarafcus is thus 
reduced to a minimum. —B. N. 

Ozonisrrs with Elcrtrie Discharges ; hnpts. in — . — . 

H J. \Vos.selHdc Frise. Fr. Pat 3,67.130, Aug. 23, B)06. 
'riiK o'/oiii.Hei i.s cc)nipor-.rd iif uu Cl) velopc. wd h eooled walls, 
eoiistrueted ot a .Miibsl^uici! impermeable to iiKra- violet 
lays, and i.s provided with one or mor<' forms of ajjpnrat us 
for pioduciiig of ishoit wave length by means of 

electricity. --B .N. 

( n . )- E L E( "I'lB hM ETA I J.U HG Y. 

Ziiic Fusts. A Sfhwaitz ami VV. ♦H N James. Klec- 
(nciun, 118)6, 66, 184. 

'rnK H'lduis.', Iiave Htiiilicd th(5 behaviour of zinc fusi*s in the 
I lonn of utrips when used as thermal cut-outs m electric 
cneiiils. Zinc show's very little deterioration; when 
tun contiimonsly at DO or even 1).5 jH‘r eoufc. of tho normal 
Itisnig cuiT«mt; the oxidation is very slight and the final 
resistance of the stiip i.s practically the same as its initial 
resistance. Tins is a. marked aiivantage in comparison 
with copper, which U-conies red hot with about 76 per oent. 
of its normal fusing curient and above this point oxidises 
rapidly. Zinc has, howover, eertani disadvautagos. The 
mass of the fuse i.s nboiit 3’5 times, the volume 4*4 times, 
that of a copper fii.-^e of tlie same length and for the same 
liiHing current Moiei>v(*r, on disruption, the metal is 
distributed in the form of globiile.s, which are not only red 
hot, but wliich continiK' to burn in air, lieing accompanied 
by dens<-- whit*- fumes which deposit heavily on contiguous 
surfaces. — it. S li. 

Aluniiuium Fusts. A Scliwartz and W. 11. N. James. 

Electrician, 1606, 66, 4tW — 469. 

Fi'srcs of almuiuium wire, paiiieularly of sinall diameter, 

, are unriJiiiblo ow'iiig to the molten metal being held up by 
I the skin of oxidi' w hit h ionns on the HurfaiT). TJio present' 

' study was therefore limiUal to tho metal in the form of 
i strip The metal attains a dull rod heat just before fusion, 

I ami on disnifitioii will throw off burning globules of metal 
i a distance ot several feet even on a low -tension cLrouit. 

' Aluminium, zme and cudmiiiin, being highly elootro- 
I positive to copper and brass, arc liable to considerable 
1 cotrosnm of the i-ontaets when used in dump situations. 

I then upplieation i.s somewhat liiuite<l. 

1 —It. K. H. 

I 

I T (iitJaltiiu , I’nidnetion ond Properto h of — - . I. Noitlen- 
j skjold. Tekn. Tulskrift, tStockholm, 1906, Chem. and 
, iMimiig Sect, 26 — 2K Proc. In.st. C:v. Eng., 1905, 162. 

I ,35»^-40 (see this J , 1904, MO). 

i Metallic tuntali m can be ]»repared by GohlHchmidt's 
I alumiiio-tbcrnial luetlmd, but it is then largely alloyed 
j witJi aliimmnini, and is brittle. Pure tantalum, which is 
rather hunt and very malU'able. is ohlaiued by passing au 
ejectrie ciiiTcnt through the oxide in a vacuum, or by 
I smelting the oxiih*. in raeiw by the aid of Die (^lec!t^ie arc. 

; Pure tantalum has a specitii: heat of 0*0366, The east 
j metal b.'is the sp. gr. ItbtSt. Specific elcctricnl resistance 
j of a wire 1 111 , long ami I sq. mm. cTOHs-sectioii, 0*1 06 ohm, 
j w’ith an avcinge rise of 0*3 |S)r cent, per degree of Hmi- 
j perature lAetwe<m 0“ and lOtF (\, and of 0'26 jut cent. 
In'tween 0‘ and 360" ( '. , tensile st rength ot a w ire of 1 mm. 
diameter, 93 kilos per sq. mm. ; elongation, I — 2 iKir cent. ; 
mmliiluH of olastieity of a wire of 0*08 nun. diamotor, 19,000 
kilos, jier sq. nun. 

Tunlulum takes up hydrogen readily, but its properties 
do not appear to be apprecnihly affoettnl thereby ; the 
hydrogen can he exfsdled only partially and with diffi- 
culty even by melting •the metal. Oxygon ho® little 
action cm tantalum ; at 400*^ 0. it is tamished aliffhtly 
yellow, tho colour changing to blue at a low red neat, 
whilst tho w'ire ultimately becomes coated with a white 
layer of tantalum pentoxidc. If an electric ourrent 

I p 2 
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bo «6nt through a tantalum wire placed under the boll of 
an air<pump into wluoh oxygen is gradually admitted, no 
aotion takes place until the presHuro rootiiies 20 mih. of 
Jiioroiury, and even at higher pro.ssuro« oxidation only 
proceeds very slowly. "I'antalum in not acted upon by 
acids and elkalis. On boating it in nitrogen, the gas is 
abaorbed, and the tantalum becomes brittle. It can bo 
alloyed with iron, and hardeiiH the latter just oh van<nlium 
does. Carbon renders tantalum hard and brittle. — A. 8. 

Barium: Preparation of Pure . (luntz. Coinptos 

rend., im'i. 141 , 1240-1241. 

ThK author’s method (this ,J., 11K)2, 54) will not yield a 
metal purer than 98-5 jair cent. Hut by dissociation of 
the hydride he ha« olitained a prac-tieally [mre metal. 
Preparing the metal as described (Utc. (it.) and using a Hal- 
tMjttomeu boat and a ({uontilv <if uuislgain to yield not more 
than 20 grins, ot metal, he allows hydrogen to enter and to 
l>e absonied for several hours at 900' and then gradually 
heating to the melting-[K)iut of the hydride formed 
(1200° C.), obtains a hydrides free from mereury. This, 
after cooling, is |jeated to 1200'’ C. in vaewu in an iron 
tube open at one end and ('IicIomimI m a porcelain tube 
eonneelcd with a mereury -pump. VVIkmi dissoeiation m 
ooinjileto, the barium begins to distil, and is c'olleetod in a 
water-cooled polished steel tube placed near the mouth 
of the iron tubo. Tlio inc'tal is silver- white, and has a 
density of :b7W ; the density of tlu' hvdrid'vio higher than 
that of the metal, viz., 4-2 1 . Pure metnllie strontium 
has been similarly prepaied, .1. T. 1). 

United iStatrs P^ticnts. 

Elect roly tic. Deposit ; Proec'iH of (Jhtuivitiy Mot hi- 

able . r. Stcenlet, Assignor to M. P. filoyd, 

Brussels. U.S. Pat. 807.97:i. Dee, 19, 1905. 

Skb Eng. Pat. 10.988 of 1903 ; tlu.s J., 1903, 135(k— T.K.Ib 

Meial.H \ ElcHroltiiholly] (kdvatu,'<tng . («, L. 

Mcaker, Evanston, 111., Assignor to The Amoriean 
8t<xil and Wire Co,, New Jersey. U.S Pat. h0S,lO3, 
Dec. 20, 1905. 

Thk metal is subjected to the action of an eloctric current 
in an electroplating apparatus, tlio eloetrolyUi consisting 
of a solution of zinc cliloriile, zinc sulphate and a small 
proportion of a vegetable acid. — B. N. 

Oalvanoplaatic Depomta ; Method- of Hc\mrating 

from. Metfd Matriaea. E. Albert, Munich, Germany. 
Assignor to F. Wosel, Now York. U.S. Pat. 808,331, 
Doe. 26, 1905. 

A METALLif! bath is. heated to a tem[)orature lower than 
the melting |Kjint of the matrix, and the latter and the 
«le)wsit are suddenly heatial by floating them on the 
molkm metal. — B. N. 

Becarhu rising \Frrrorhrome ] ; Procesft of -« — , F. von 
Kiigelgen and 0. O. Seward, Holcombs Itock, Va.. 
Assignoi's to The Willson Aluminium Co,, New York. 
U.S. Pat. 807,034. Doc. 12, 1906. 

A Metal or alloy, e.g., ferroohronio, low in carbon, is 
produced by tii^st reducing tho ore in preHcnee of earbon- 
acflous material to obtain a product high in carboiu and 
then decarburising the same by using it as an cloetrmle and 
fusing it in absence of oarbonacoous material and in 
prosonco of a substance having a high affinity fo;- carbon. 

— A. S. 

Calcium [ElccirolyticaUy] ; Production of Metallic — 

W. Borchors and L. Stookem, Aachen, (Germany. 
U.S. Pat. 808.066, Doc. 26, 1906. 

This invention relates to a process for the production of 
metallic calcium by the fusion and electrolysis of anhydrous 
calcium salts. The small cathode is kept sufficiently cool 
to prevent the calcium, as it deposits, from molting, and 
the metal is thus obtained in a sj^ngy state. The spongy 
calcium is pressed whilst under the molten calcium salt, 
and thus withdrawn from tho bath. — B. N, 


Feenoh Patibnts. 

Ora Treatment ; Magnetic Separator for . Soc. 

Maschinenbau Austalt Humboldt. Fr. Pat. 367,216, 
Aug. 6, 1905. 

A NON-MAGNBTio drum rei^olves around a fixed [wrmaiiont 
magnet, a “ magnetic star,” having radial projections, 
influencing about three-fourths of the circumference 
of tho drum, the projections being alternately positive 
and negative. Between tho magnetic arms is a serioa of 
tra|iezoidal projections which become magnetised ; outside 
the drum is a skeleton or framework of iron having many 
rectangular oixmings. The whole arraugnuiont is placed 
above three collootors or bins which receive the various 
products of the operation. 'Fhe material to bo treated 
is fed on to the rising shoulder of the revolving drum just 
above tlm first of tho magnetic radii by means of a shoot 
which, aided by the luagnetisixl projections, holds tho 
variouslv magnetic ))articleB as they are carried around 
by the drum, whilst the non-niagneti(! particles fall away 
at once into thi' first of the collectorH, In their passage 
over the remaining alternati4y magnotiaed railii, tho 
more magnetic partitOos are separatixl from those w'hieh 
arc less magnetic and each product liually falls into its 
own collector. — J. H. C. 

M viols ; I /iVcr/ro/yfiV] Method of Purift/ing . H. M. 

Uluince. ' Fr. Vat. Sept. 4, 1905. 

See U.S. Pal. 800,081 of 19t>5 ; this J.. 1906, 1110.— T.F.B, 

Etching |/)c.<o‘ya,i on] Meitds, and cspecinUy Printing 
(' gli nde r. H \ Ele ct roly ti call tj\. J. A. Dejev. First Addition 
dated Aug. 16, 1906, to Fr. Pat. .‘i.36,SHl, Sept. 18, 
1903 (this J., 1901, 327). 

The addition relates to the use tif insoluble anodes of 
platinum, carbon, &.c,, for the t'lectrolytic (Icposition of 
tin, iron, cop])er, lead. »fce., and to the Hii])lic)ation of this 
process to plioto-ciigraving and all work of engraving on 
luetaD. — B. N. 


XIL -FATTY OILS, FATS, WAXES, 

AND SOAPS. 

{('ontinned from page 32.) 

Enoi.ish Patents. 

Seimgv SliuJg( ; Method and Apparatus for Jiecovvring 
Fatty and (hly Matter from - • The Mayor, Aldermen 
and (!itizeijs of Bradford, J. Garfield and J. Orosstnann, 
Manehester. Eng. Pat. 29,658, Doc. 31, 1904. XVTllil., 
page 86. 

Fish-oil; \Electric(d\ Process for Eliminating the. Odour 

of . A. do Hemptirme, Gaud, Belgium. Eng. 

Pat. 12,626, June 10, 1905. 

The oil to be tr(!at<>d is placed in a rotating cylinder in 
which is arranged a series of parallel plates consisting 
alternately of metal and glass. Tho metal plates 
are connected with a su])])ly of electricity and tho drum 
is lill('(l with an atmosphere of hytlrogen. As tho drum 
rotates, the oil is caught up by a number of gutters fixed 
to the internal wall of the drum and is sprmklijd over tho 
plates. The action of the silent electric discharge in the 
atmosphere of hydrogen is stated to remove* all odour 
from the fish-oil. (See also Eng. Pat. 1672, 1906 ; this 
J., 1906, 448. )-W. P. 8. 

United States Patents, 

on. Grease and the like ftom OH- Bearing Material- ; Process 

of Extracting . F. J. Maywald, Assignor to E. H. 

Fallow'S, both of Now Y'ork. U.S. Pat. 807,667, Dec. 19, 
1906. 

The invention relates to a process of extracting oi], grease, 
or the like from water or similar liquid, or from mateqal 
floating or in suspension in the liquid. (Carbon tetara* 
obloride is added %nd allowed to descend through the mass ; 
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the he»Y l*^yer ie run off and tlie oarbon totraohloride 
separated from the dissolved greafio or oil by diatillation 

— B. N. ‘ 

Cooling and Drying OU-Cake ; Apparatus for . 

A. W. Fronoh, Piqua, Ohio. U.8. Pat, 808.081, Doo, 2o! 
1005. 

Thb material to bo cooled and dried ia fed into an upright 
cylinder, having a eonioal bottom, provided with an 
mtemal conduit for the treating agent, and euftponded 
from one arhi of a woiglded levm-. A poni ti vdy acting 
rotary discharge drniu in fixed to tlie bottom of the cone 
and rof^eives motion from a pulley and belt. A belt- 
tightoning device, actuated by a rod attached to the 
weighted lever, presRcm on the licit, and when the evHndor 
18 full, and consequently heavy, tlic lever is moviMl, the 
belt tightened and the diHcharge drum corniueuccH to work. 
As Boon as the oylindor is lightened, the lever moven again! 
the belt Incomes slack and the discharge i.s nlopped until 
the cylinder is filled uj» again. In this way tlio weight of 
material in the cylinder is kept nearly constant. — W. H. (!. 

Soap Machine, N. (k Knight, Crestline, Oliio. U .S Pat 
80(1,8 IT), Dec. 12, 1905. 

I’HE apparatus claimed consists of a jacketed vessel, in 
which revolves a shaft carrying mixing blades. There an- 
also buckets carrying an internal gear, winch rotate about 
the shaft, a gear wheel on one mid of tlie shaft, and a pinion 
on the muer face of the Jiead of the vi^sscl meshing with 
the gear-wheel and the inli'riial gear of the bm kets. 

^ — C. A. M. 

French Patent. 

Oih ; Proeeaa and Appnratn.'i for Ejrfracfing . W H 

1005^'^ *'“<1 A’ 1^' Jhandly. Fr. Pat. 357,329, Aug.’ 29! 

The vegetable seeds, &o., are treatod with a solution of a 
Bilieate of sodium or other alkali metal to libi^rato the oil 
the process being facilitated by a preliminarv crushing 
and drying of the material. The mass, after being boiled 
M'ith the silicate, is plunged into hot water or a suitable 
aqueous solution, with the result that the oil separates out 
on the surface, whilst th<^ residue falls to the bottom. The 
awiaratus clainuNl for carrying out this process comiirises 
a kettle, a drying apjiaiatus and a sepanitor, the latter 
being provided with internal jiaititioiis to facilitate the 
separation of the oil.— C. A. M. 


Xra.-PIOMEHTS. PAINTS; RESINS, 
VARNISHES ; INDIA-RUBBER, Eto. 

{Continued from page 33 .) 
(yl.)-PIOMENTS, PAINTS. 

Enoush Patent. 

p-Amidoph^nyletheraidphonic Acid; Manvfactnre of a 

New and of a ('olouring Matter {/izo Dy^aluf}] 

therefrom. V. D. Abi^l From Aet.-Ces. f. Anijinfabr 
Eng. Pat. 9325, May 3, 1905. IV., page 05. 

United States Patent. 

LamjMack ; Ap/mraiiia for Making . (k Wegelin 

K^Ischouren, Germany. U.S. Pat. 807,04«, Dec: lo! 

See Eng, Pat. 13,837 of 1903 ; this J„ 1903, 1 100.— T. B. 

^ French Patent. 

Hendcred Non-infiammdhle Iru the 
Additton of Carbon TelracJdoride. Bk D. P. Fourniei-. 
Fr. Pat. 350,314, Nov, 16, 1904. 

The composi^tion of a nori-mOammable paint clafmad. 

It con«8t» of pot^ftiiim ^> 1 ’ sodium sUicaie, 400 part« { 6 


cent, borax solution, 100 parts; glycerin oontainlnip 
5 p^ cent, of oarbon tetraemoride, W iHurte. 
hqni* IS then mixed with suitable proportion/of pigments. 
tYo. Iho addition of carbon tetrachloride to varnish and 
the constituents of paints is also claimed.-— W. P. k 

fiERAiAN Patent. 

Drying Proems a, in which the Maieriol to be DHed is Sub- 
jected to the Action of LigH Raya. A. JutighaiiB. Oor 
Pat. 102,090, Sent. 23, 1904. i., page 59.*“ 

(-/?.)-UK.SINS. VARNISHEa 

• Phjfaiccd and ChctniceU Properties of . 

Bottler. (,hem. Roy. Fett-u. Harx-lnd., 1900, 18, 1—5. 

T.vblih are given .sliowing tho extomal appearance, 
colour, translMcency, lustre, fraotme. spoi'ifio^avRy 
hardnesF fusibility, and solubility of fourteen of the 
principal varietus of commeroial ronal. The speoiJio 
an7*l 'T\ varioties^ios betweon^^03 

without removal of entangled air), 
n!/ lugher niuubors are obtained, but 

I - f the 

1 1 .r ’• Thus J.mdi and l^anzibar copals live 

nuinhersdiffeiang by only 0-001-0-0015, whilst tL (South 
Ameiicati) Hvmonauv cojittl and Kauri cojml show Wer- 
rnro.o (H)n-0.004. Itolative hard ness is an iWtant 

A scale of hard* 

hn i beginning wdth Zanzibar ’copal (the 

hnrdesl) and endirm with tho soft Brazilian vorieUes. 
With legard to molting point, tho author wlopts the tom- 
|M>ratijre at which a fragment in a cajiillarv tube becomes 
unsparent, rather than that of complete liquefaction 
since at the hittor point decomposition has almadv com- 
nienced. DifTorent varieties Vxhibit meltmT'oS 

(opal, chlorhvdrm, terpineol, and oarbon tetraolilorido 

ftmn “i ‘i’’ t'"'I*enli»e only dissolvM oopb” 
wlinn o/,oniBO(! An nxTOlIeiit mothoii of diiwolvinB oomI 

ZT", 'OO" (;■. n.ixinB with Hand, 

foi .4 houi-H with dry ethnr. nnd then adding an em^ 
volunio of warm wleoliol. Ether containing ®,t| of ^it» 
weight of eaniphor m another good Hoivent. Ptablo <^f 
th m ’i Tw)s" 7 rlt"^ j>ubIiHhod in DingJor'a JPoIyt. J. (gj 
nnik: lioro roproducod with nioelificatioiui 

and extoiiBionii. Some vanoticH of eopal poamiHH an odmir • 
others are mwloroiis. Other jihyaioal characterH, such aa 

fTOtOTcs^-M' 1*8 “ diatinotive 


j Japan lac [Ki-uruM]. A. THohirch and A. B. Stevwu. 
j Arch. Pharm., 1005, 248 . 604— fl88. ' 

] Two authentic specimeiw of the milky juice of the JTanan 
j Imi trro, Mut wmictfera, wore examined. Thia lao W 
I 70 ?/?^°"'"? C^'-ientage composition. Soluble in aloohS, 

■*•05 per cent. J moietuxe, 
-1 ^ per cent. ; insoluble residue, 2-36 per cent Thil 
portion soluble m alcohol, the urushinio or lacdio acid of 
Voahida, or the lacool of Bertrand, is shown to be a mix- 
turo, Iwmg Hcparable by -light petroleum spirit into two 
Wh«?* »«luble. the other insoluble,^ The former 
rn.m I '‘^To-rable into a non- volatile toxic body, a 
S also co^^toins free acetic ixM. 

tim In blackening on exposure to air of 

th! normaUy is light yellowish-grey, and S 

f a balsam, is due to the wtton of the 

ox^asc, lacoasc, on the resins. The lac, spread on wood 
with a damp paper, soon becomes nearly 
black and hardens in 24 hours. If it be first storifieed fev 
heat, it does not alter when thus exposed, Ifstorilise/ 

^e oxidation product c^rushin. On Z 1 m 

mih alcohol m vamo, the soluble porttlCL, 
of the solvent, gave to other a body, Whtolb wW 
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OQt Mid treated with varioui alkalia, removed a resin 
wkieb ultimately changed, in all caeei, to oxyurushin. 
PVaetional precipitation with lead acetate gave no definite 
results. 

Both urushin and oxyurushin oontain nitrogen, the 
latter giving analytifsal figures oorresfiontling to the formula 
^ 02 ^^i« 8 ^ 2 Gio* This is the first recorded instance of 
the occurrence of a nitrogenous suhslance ajnong the 
resins. Neither urushin nor oxyurushin have a true acid 
function. It is remarkable that although lae is so readily 
oxldiwud, oxyurushin, the oxidation product, is extremely 
stable and resistant to reagents. 

The poison of lac is a non-volatile body, anti neither 
a poisonous gas or a volatile substance as stated by some 
investigators. It has not been isolated m a pure .state, 
but as an i>ily liquid. Its action is intense ; a very 
minute particle coming into eontoct with the shin causes 
great irritation nntl mllammation. H nist'iuhles toxi- 
codendittl, the toxit; substance i.solatt'd by Pfall from 
Rhv8 toxir^lrndroii anti is closely allied to (‘arflol. from 
Anucardium seeds ; it has been named “ rcrviciferof." 
It appears to V>o strietly local in its action on the ejfidcr- 
inis. It is intimately combined with the re.sm, which 
adheres with remarkable j>er8istenee to any artiede wdth 
which it comes in contact, so that in handling lac, the 
hands should be well protecibul, and any Ian coming m 
contact with the skm sbouhl be at once removed by means 
of UmJienc or petroleum. The portion of tlui lac insoluble 
in alcohol was found to he chiclly oxyuruf^iiu. 

It was not found jiossible to separate the gum and 
enzyme of the lac quantitatively. The gum cotdains 
nitrogen, and gives jjyrrol on heating with alkali. Wlun 
hydrolysed it yields sorbosH. 

' The diz.yrae, resembling the oxidising ferments accom- 
panying other gnms, is agumnmsc', and boa been designated 
O. B. 


Euphorbivm Btsirt. A. Tscbirch and' Paul Arch. 
Pharm., 1005, 248, 240— ‘iOl. 

EtTPHORniOM resin contains 0*7 is'r cent, of a free amor- 
phous rosin acid, eiipborbinlo arid, 
aldehyde present in traces only ; two losenes, both 
insoluble in caustii; potash, one crystalline, viz., enpborbom*, 
OooHjeO, to the extent of 40 per cent., the other ainoi- 
phons, 21 ])or cent. ; also 20 ])er cent, of water-soluble 
carbohydrate which differs in character from gum, anil 
2*5 per cent, of soluble malates, together with an acrid 
principle. The last has not Iwen isolnted in a state of 
purity, it is removed by most BQlvont.s, and is very soluble 
in alcohol. It reduces alkaline cu])ri(’ tartrate solution, 
is precipitated by tannin, also by lead salts, and is coloured, 
and precipitated by ferric cOiloride. 

EuphorDiiim resin may be identified by the following 
reaction : 10 grins, are extracted with 10 c.o. of light 
petroleum spirit. After filtration, the solution is floated 
on to strong sulphuric acid eontaining one drop of nitric 
acid in 20 e.c. A blood-red colour zone is formed at the 
soae of contact ; on shaking, the colour passes Into the 
lower acid layer, and fiersists for a couple of days, before 
turning brown. ~-J. 0. B. 


ifesfrt Acid8 of ike Coniferm. A: Vesterberg. Ber., 1905, 
88 , 4125—4132. 

What ww formerly known as pimaric acid is really a 
mixture of largo quantities of abietic acid with small 
quantities of true ^marlo acid, jjossibly also wfth other 
roain acids. Both d- and f-pimario acids give sparingly 
soluble ammonium salts which crystallise from dilute 
ammonia ifi fine needles, whereas the aihmonium salt 
of abietic acid sets to a ^latinous soap. If the pinmrio 
ooicl be present in considerable praportionn, the needles 
of the amtnoniuin salt separate out soon after eooling. 
but if tlie abiotic acid be piWnt in predominating quanti- 
ties, the crystallisation of the ammonium pimarate may 
not apriear for days or even weeks. The author has 
isOlatea d-pimarlc acid froitt Bindeaux rosin {Pinvtt 
PimtUr)* By digesting the rosin witli 70--80 per cent. 


VAilNISHES; INIXU-RUBBER, &o. (Jan. M. isw. 


aloohoh a orystailine powder wa» obtained, oonsisting 
mainly of ametio aoid; this product when oonvertoa 
into the ammonium salt, yielded practically no crystallisa- 
tion of the pimarate. But when the pimaric acid had 
been ooncontrated by a few roorystallisations from 85 
per corit alcohol (by volume), a good crystallisation of 
ammonium pimarate was ohtainefC This was converted 
first into the sodium salt and then into d-piniaric acid, 
m. pt. 210"-21 IT.-J. F. B. 

United States Patent. 

TurptiUine from Wood ; Afftaraius for Extracting . 

J. G. Gardner, Assignor to Pur© White Turpentine Co. 
Jacksonville, Fla. U.S. Pat 808,035, Dec. 19. 1905. 
The apparatus consists of a vertical vessel “ having a drop- 
down door provided with a perforated plate, the door and 
plate being separated to provide a stt*am chamber.” The 
plate supports the mass of sawdust or ground wood 
composing the charge, and keeps the same from falling 
into the outlet provided in the door for tbe escape of 
vapours. Means are provided for diis^cting stream clown- 
ward through the charge and plate, into the outlet, with 
means for opening up tiaths for the passage of the stciaui. 

— G. S. 

Feenoii Patent. 

Retiin and Resin Oils : Method of Treating . K. 

Bosch. Fr. Pat. 367,301, June 21, 1005. Under 
Int. Conv., Juno 21, 1904. 

Resin is distilled in the usual manner until the resin 
” acids ” and pinolino have been driven over. The rate 
of distillation is then increased so that a clear yellow 
fraction is obtained amounting to about fiO |>er cent, of 
the bulk of the resin taken. This fraction is then heated 
to boiling, and treated with from 10 to 18 jwr cent, of srxlium 
hydroxide solution (40^ B.). The boating is continued 
until the resin soap separates from the remaining rosin 
oil. The latter is suitable for use as an insecticide, in 
paints, &c. — W. P. S. 


(a)—INDIA.RUBBER, Etc. 

Enoush Patents. 

OaotUchour, Ouita-Percha, Jialata and the like ; Treatment 

of the Milks or Laticiferous Juices of . L. P. T. 

Morisso, Paris. Eng. Pat. 70O4, April II, 1905. 

The object of the invention is to render possible t4iP 
transport of the latioos, from the trees to a ilistanoe, 
without coagulation setting in. This is effected by coating 
all the surfaces of the trees, with which the latex comes in 
oontact, with an aqueous solution made alkaline with 
ammonia, and by adding to the vessels in which it is 
collected, a 10 per cent, alkaline, or ” deoalcifying ” 
solution {e.g., of potassium oxalate or sodium fluorine). 
For transport, india-rubber latioos aro mixed with a 
solution of aq alkali or an alkaline or ” decalcifying ” 
salt (e.g., 3 grms. of ammonia per 100 grms. df latex), 
a solution of phenol or of formaldehyde boing also added 
in the case of Hevea laticos ; gutta-percha or balata 
latioes aro mixed with formaldehyde solution, care being 
taken that tbe liquid is distinctly alkaline. — E. W, L, 

Felt Substance for Industrial Purwses and Method of 
Manufaduring the same. R. Haddan, Tx)ndon. From 
A. Rii)ert, Asniere, France. Eng. Pat. 2974, Feb. 13, 
1906. 

The “felt” claimed as a new article of manufacture 
consists of a mixture of pure india-rubber iad entire 
asbestos fibres, the latter being present in quantities 
not exceeding fiO per oent. of the wei^t of tlie mixtnre. 
Pure iniJia-rubbor i« heated to 206® J m and well mixed 
with a small quantity of asbestos. The mass is then 
heated to its nteltipg point (29^ F). and the remainder 





of the ^besto 0 Added, end the ¥rhole well mixed in 
otdeir to ensure the thorough lelting of the mixture. 
Ohttoii or eiUc^WMte fibres nmjr Also be iaoottMmdwi 
with the mixture.— K* W. Ii. 


vided for reyorsiog the direotion of the eleotdo onmnit 
pMSimt through the eleotrexleA^^^ 

Fr»hoh Pat«»ts. 


FbXKOH PxTBlTTS. ' * 

ffffdfoeafiH)n$ ,* Tran^rmation of — fmte Muhber, 
die,, SuhitiMee], JB. A. I*. Kouxovillo. Fr. Pot. 
356,710, Ahg. 7, 1905, 

liXQtTtD or solid hydrocArbons of all kinds, or their 
derivatives, are oxidised, and tlie oxidation produets 
separated, purified, coagulated and vuloanis<^. The 
resulting compounds are stated to be viseoiis or solid 
bodies (acoonling to the original hydrocarbon used). 
They are employod as substitutes for rubber, insulating 
materials, in tho preparation of varnishes. Ao. For 
example, a rubber sulwtituto is prejiarexl by dissolving 
I part of rosin in 5 parts of turpentine oil. filUsring, and 
treating the solution with 2 mrts of sulphuric a<ud. The 
p)rtioii of the produnt which is Hquia after standing, 
is boiled with excess of water, and the mixture neutraliHed 
with alkali. The product is filtered off. washed, again 
boiled with water, collected and tif^at^al with sulphur 
chloride. The rosulting body is stated to closely resemble 
ordinary g^tta^jx^roha.— T. F. li. 

Rutiher Waste of aU hinds ; Process for the Regeneration 

of . J. Neilson. Rr, Pat. 357.330, Aug. 29, 1905. 

Thb waste yuJoanise<l rubber is dissolved in rosin oil 
(b. pt. 30(P — 300“ 0.), and the caoutchouc is precipitate(l 
from the solution by a ketone, for example, accl-one. 

—A. 8. 


XIV.— TANMISQ, LEATHER. GLUE. SIZE. 

[Continued from page 33.) 

Knmitte^il Bark. J. Paeoiler. Doutsoho Qcrb.«Zeit,, 
1905, 139—140. 

Thi.s newly imported tanning material from Raypan 
(T>adron or Marianne Islands) was submitted to the 
author for valuation. An analysis gave tlie following 
resulis : — Tannins absorbed by hide, 29*3 ; Non-tannins, 
6*6; Insoluble in water at 15“ C., 62-1 ; and Water, 13*0 i>cr 
cent. The material contained 0*2 jier cent, of dextrose and 
0*4 per cent, of sucrose. 23-0 per cent, of the tannins are 
easily soluble and the bark therefore compares favourably 
with oak- and pi no -bark, but as it contains much loss 
non-tannIns than these, it should be used for tanning in 
combination with one of them. The new tanning material 
imparts to the leather a very pale colour which darkens 
somewhat on exposure to light and air, Judging from 
the results obtained by practical experiments In tanning 
calf-skins for russet-oalf and hides for light sole-leatJier 
(Vaoho-leder), the author thinks that Kamatohil-bark 
should become as iiopular as mallet-bark lias, and bo 
draws smjcial attention to its remarkable weight-giving 
properties,— F. K. K. 

UiffiTBD States Patbitts. 

Tanning Vat. R. Koenitzer, 8t. Louis, ftto. U.S. Pat. 
800,899, Dee. 12, 1905. 

The hides or skins are suspended from shafts mounted in 
a frame on the top of the vat containing the tanning 
solution, these shafts being so operatod that when they aro 
rotated, the hides aro successively “ rolled aiul unruUod 
out of the tanning ^golutiun.**^ — A. 8. ^ 

Hides; Apparatus for \EleetTiMp] Treating — . 
r. B. Hinkson, Kewcastle, Pa., Assignor to J. M. and 
J. J. Flannery. Pittsburg, Pa. U.8. Pat. 807,980, 
Dee. 19» 1905. . 

Tub ap^atus oonslsts of a tank furidsbod with bars, 
from whioh the hides are supported udthln the tank. 
A numher at peiia of eleetrodes are also arranged in the 
tankt parallel to the hatsu the eleetrodes of the same 
pihirlty being oeuaoeM m tmAflph Heans ans pro* 


Tanning ; UetM of — ^ K. B. Guignan and Xu & B. 

Defaix. .Fr. Pat. 350,242, Ooi 20, 1904. 
AoooRDri7(4 to this jpatcmt, hides are soaked in a solution 
of sodium carbonate of 10“ B. for three to six hours. 
After washing with water they are allowed to remain fOr 
five hours in a bath of oaustie soda thb strength of whioh 
may vary from 2° to 30“ B. From this they ore transferred 
to a bath of hydrochloric acid to 5“ B.) in which 
they remain for two houra Finally the hides are washed 
and the beam -work ” finished in the usual way. The 
tannage consists of a st)ocial bath of sodium or ammonium 
Rulphorioinoleati^ (2 to .30 per cent.) and sumaoh extract, 
or similar tanning material (2 to 50 per cent. ). The strength 
of this bath is gradually raised from 4“ B. to 80“ or 40“ B, 

— W. B. H. 

heiUher ; Prt^ess for Making Tough and Impendaus, 

F. W. Stoffer. Ft. Pat. 357,037, July 25, 1906. 
Lbathbr is impregnated with a solution of 1 part Of 
oaoutohouc or gutta-peroha in 16 parts of benxene or othtr 
solvent, to whioh is added 10 parts of linseed oil. Wax 
and resin may be added to tliicken the solution.— W. B. H. 

Leather ; Oil ^or the Preservation of . L. Vulted, 

nc^ Maier. Fr. Pat. 356,936. August 16, 1906. 
CT.AIM is made for an oil which will penetrate either dry 
or wet leather, and will make it thoroughly imfknwiotis to 
wat/cr. The oil is applied cold and consists of pOppy* 
seed {Papaver somniferum) oil, 45 grms.; sesame {Sestmum 
orieniale indienvt) oil, 45 grins. ; oil from the fruit of 
ErwhoHrya jaitonica (a kind of Japanese medlar), 10 
gnus. — W. B. H. 

Qlue ; Method of Purifying . W. S. Sadikoff. 

Fr. Pat. 856,849. July 17^ 1905, 

Olub is soaked in cold water and dissolved In a hot 25 per 
cent, solution of ma^esium sulphate. hot aolawon 
is filtered,. and to the filtrate is added a 25 j[)er cent. 
Molution of magnesium sulphate containing 0*5 per cent, 
of hydrochlorii! acid (or, if necessary, sulphurio ackil. 
A white flocculent precipitate is obtained which is diffiovlt 
to filter. The remainder of the glue in the saline solution 
is extracted by t^atment with magnosinm Sulphate. 

The viscous matter is washed, then dissolved in hot 
water, and allowed to cool, a quantity of weak aioohot 
acidulated by 1 per oent. dtf hydrochloric acid being added 
just before the mass soUdiftos. From 2 to 3 parts ^ 
volume of strong alcohol (methyl or ethyl) are then 
abided and the solution filtered, obarooal being used if 
necessary. The glue is finally precipitated mom this 
solution by neutralising with ammonia and washing with 
alcohol or water.’-*- W. B. H, 


xv.-^MAinmES, mu. 

{Continued from page 84.) 

Manganese as a Fertiliser. G. Bertrand. Comptei 
• rend., 1906, 141, 1266—1257. 

Thb discovery of the presence of mknganese in laooMe 
led to exnerimonts on the employment of salts of this 
metal in fertilisers. It wa» found on the small scala that 
very appreciable results were obtainable with;^ tht Ufa 
of an extremely minute pro|>ortion of manganefe. Thlf 
observation was satisfactory from the point of vIb#' Uf 
expense, but, seining that most arable soils already OOfitiln 
notable quantities of manganese, it raised a doubt whe^ir 
the addition of further small proportions oouM give ahy 
benefioial effeot. The author has conducted flela, 
msnti with oata on a soil whioh oontaiued 9*067 per 
of manghnese, inoludiug 0'024 per cent solublw Iw boite 
1 per oent. acetic aoio. Two plots of ground veceivna 
the ttsuai fertlfissrs in the same pmi|Mirti«mib hitd to c^no dl 
thorn n^augaikeso iiul{9iat«, at the i^p^te ol # kUoa of ifry 
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Cl XVI— sugar. STARCH. GUM. Ci,. XnL-BREWINQ, fco. 


(Iftn. tl. 1908. 


per sq. metre, was 
Mtl^. The results were extremely satisfactory and showed 

the P®'' favour of 

wL m.4o ul nf T''^ 'I'*'*" 

anSO^oL ^ I P”’’ yield of (rruin 

5w *K ® ’".“‘•aa-'o of straw. The analysis showed 

h^ I h?Zr ?”? ““P!”!;’ "'”®*‘ ®®®®‘^‘’^ the mUanZ 
aiJd shuWw"!!^" '‘v* moisture 

p“ot.-J^ b! "“®"*®“ f'® Ktaia from the eontrol 

FcrtUUer, in Japan. Bd. of Trarlc ,1, Jan. 4, 1906 

stlidilv ""''‘"■P' *®;«'m«rs. wl.ic.h ha,i been Rrowinu 

Uwlily for some yuars. showed a slight diminution owinu 
to disorgamsatmu uaused by tin, war. Dnri inh,"T«f 
■"mn^terf ir however, the valiio of tho^'fcrtilisors 

0.767 (m yen".'n 'ltMU eomparo,! witli 

in oiioako/no iK irm' ^ '"o'easn wa.H shown cliioHy 
vfin\ . fi ’ yen, an oonipan^l with 2,().'l5 ‘27i» 

yen) , this remarkable increase was due to thi7 resuinihion 

fcr‘rd"c3 of O^^ak with NowchwanR. tho ohiof rimtro 
n tC imm ^ ''“K® ‘'mreasp is also sl.owu 

ealcium pC^tf (U~Venl -"■”’>• 
(636 997 yen)'; thesl.’ Jit.h"oiirk"’s. Wnr.'h:"?er?i’ I™!: 

Zs to KoT'*"'*', ■ ^ "®ry '®’-«® P"-Porti«m of t“ Id 
two tWr,U or'',r m*-'«-venths of tho o.leakos 

o7thl 4 ^ the phe.sphate and sulphate, and one-lmlf 

ono4hird*^orf hfi^I odoj^kes iinporfed ; 

mo thud of the nitrates are iniporU^d from the TTn,t<«d 

• i ~r'i,'.”:i ?r. :4> “» 

[ 1. it. ) 


ENdtlSH pATBirtS. 


ymg ref^n fruitn siarci and tU like ; Appamtu, 

o/'wj/f*’*' Appf^e for me in the Manu. 

twel I r'^n T’ I*? a*f other Manalae- 

fl»30: ApriU.l906 “■’'”"8*®"’ «'*®“‘hre. Eng. Pat. 

THU adhesire oonsists of a mixture of gum tragasol or 
onrboliswi gntn tragasol. and castor oil E. Vi ij. 

Gbrman Patent. 

Orping Pror^ee in which the Material to he Dried is Sub. 

XVn.— BREWING, WINES, SPIRITS, Etc. 


Knolisii Patrt^ts. 

Chlorine and Cilrate-mMe J’hosphair ; Treatment 

Phasphairs and Produciion of a ri.,,,,,., m. 

hem., (tormany. Eng. fat. (.443, May 4 iZ ’ 

Sk» Kr. fat. 354.109 of 1906 ; this J.. 1905, 10(I7.-T.F.B. 

XVI,— SUGAR, STARCH, GUM, Eto. 

(Continued from page 34.) 

Sugar Production of A rgentina. Bd. of Trade .T.. Deo. 28. 
1905, 

Tub production of can© Buuar in the Aro-imtiyin t? h- 
in the vear enHintr ()r>i 'ji ki/ar J^ontiiio Itepublie 

to“lM TO3“ton” I"''*-- jd”o4 JUmmmM 

^ sL^ t» ?" m 1905.“d, 

and prices l.ave not Varied much m S of (b 1 ' ' 

production, owing, presumably to laC const 'X 

/® ®«““‘ry. tL lmtUnd^;nanag,Tfacto“ r ’w 
Trehalose: Delation and BUcrminalion of U pinni^ 


Tfigitoxose, H. Kiliaui. XXIV. 


page 93. 


0- ffi.'Sr.j 


(Continued from page. 30.) 

Harley and (Ircc.n Jfoff • Influcncool LiglU on Oermina- 
70S— 77(7' 22, 

Many maltsters have observed that blue light has a 
thlv Tr ’ mfluenoe on the germination proeess, and 

l^&^ie ^ ti^oir nialtmgs with 

a bJ lie wash. At the same time it must be admitted that 

imnlT *^1 fnalting process must be very 

small .lompared with that of oiher conditions such as Umi^ 
I^rature and moisture, since pneumatie malting is eon* 

mobnftv^^nf^Tr do. however, appear to Btimulate the 
mobility of the protoplasm and to inorease tho vital 
activities of the corn. Tho rays of tho red half of the 

?St shice fhe cWorophyllic assimilation, 

but, since the gram m the malting stage develoiw ciuite 
independently of such assimilation, these ravs mav be 
oxclnded without harm. It is important, bowfever^that 

8udiuht"“”Thr^M^’’'^‘” be protected from direct 

, K '• The blue and ultra-violet rays are known to 
have a destructive action upon diastase. This action 
however, is mitigated on the one hand by the natural 
protection afforded by the yellow colouring matter of the 
husk and by the fact that tho total amount of light 
axlmitted t(j the malting floor is never verv great, and^on 
the other hand by the circumstance that the brewer 
diastase over his actual 
ter ^^11 ^ P«‘(»paration of highly diostatic 

malt for distilling purposes, however, it might be advan- 

of^rw^^iriiTB-: 

Starch Paste ; Certain Liquefying and Saeeharifying 
Gomptes rend., 1905, 141, 

illusions react towards guaiacuin tincture like solu- 
tions of ferrous and ferric or manganous and manganic 
compounds. The presence of iron can easily be detected 
m thevoagulum from tho boiled infusion; manganese is 
also present m minute traces. The ferric compounds can 
be reduood by treating tho infusion with caustic soda and 
alummium ; after neutralisation of tho alkali by acetic 
acid, the liquid docs not give a blue reaction with guaiacum 
and IB devoid of liauefvinc/ and J! 


and IB devoid of liquefying and saccharifying properties. 

alt infusion gives, in tho natural state, 


Conversely, if a ram, ftvrxjo, m wu oaLurai siaie, 

only a very faint guaiacum reaction, it may bo made to 
give a full ration by adding a traco'of alkali, passing a 
ouirent of air through the liquid and re- acidifying with 
lactic acid. The liquid, after such treatment, is still 
capable of hquefymg starch, but has lost its Boccharifyine 
proMfty. atne acid destroys thp property of liquefying 
starch and of reacting with miaiaoum. Solutions poasess- 
ing some of the properties of malt infusions can be made 
artiflciaUy by treati^ a solution of commercial albumin 
wi^ ferrous feme oxides. The filtered solution gives 
a blue reaction with guaiacum and has a pronoimoed 
liquefying action on starch paste at 20® C, The addition 



«idoiti4g 0X$M wbon iittoiuM»il#« i^««iQdk4MiM 
^iiotioa ^my ooiiiiic)wr»%, mA vfm insfiiiite * mmM 
to m liqiiida.*»-J« F. B. 

y$rm€niaHio6 JEnzifms from Ptantsi ItoMon of 

J. Stoldua. Centralt Bakt [Abth. 2], 1904. 18, 80; 
thjrougK Z. gen. Brauw., 1905, ^ 860. 

Thb author ioms u|y the oonolosioxui drawn from his 
Tanoua wsearches on ana&rohio respiration in plants {see 
this' X, 1905, 907 and 204). It is definitely established 
that the wooess of anaerobic respiration in the plant cell 
is an alooholic fermentation accompanied by the produc- 
tion of lactic acid, the nipchanism of the process being 
^vemed by the natiire of the available carbohydrates, 
^e anaerobic metabolism of plants is identical with 
fermentation by yeast, and its quantitative relationships 
Are the same. Aerobic respiration is probably a secondary 
phenomenon ; the primary process is the intra-moleoular 
movement of the atoms in the molecule of living matter 
Involving the migration of oxygen in the molecule. In 
absence of air, the reduced atomic grouping — i.e., alcohol — 
has no opportunity of becoming fixed with the absorption 
of oxygon, in molecular syntheses ; it is therefore elimi- 
nated together with carbon dioxide. But in presence of 
air such nxation occurs under the influence of a^ro-oxydases 
and the edoohol takes part in the buUding up ot new 
j^rtions of living protoplasm, in which process carbon 
dioxide and hydrogen are not formed. 

The migration of atoms in the molecule of dextrose is 
termed “ glycolysis,” a process which is induced by glyco- 
lytic enzymes ; first by an enz 3 mie ** alcoholase,” and 
secondly W one called laotolase,” which produces lactic 
acid. — J. F, B. 


Yeast ; Action of Stimvlants on . Delbriiok. Tages- 

zeit. f. Brau, 1906, No. 242. 

Certain substances, especially the salts of phosphoric 
acid, asparagirie, peptone, magnesium sulphate, &c., 
stimulate the fermentative jwwer of yeast in a most 
marked degree. The stimulating influence of the addition 
of cereal grist is to be ascrilied to the presence of such 
bodies in me com. Oat grist shows ^e strongest zymase- 
producing power, owing probably to the phosphates 
contained tuerein. Gert^n industrial effluents, such as 
the water used for washing the yeast, also increase the 
zymatio power and fermentative activity. The metabolic 
products of yeast isolated by Kutscher ^so belong to the 
category of yeast stimulants. (See this J., 1906, 655 and 
1120.1-~J. B. 

Beer ; Wixaiion of Caihon Dioxide and Permanence of 

“ Head ” •» . Mohr. Tageszeit. f. Brau., 1906, 

No. 242. 

The fact that beer is capable of retain^ a larger propor- 
tion of carbon dioxide than an eq^uivalent mixture of 
water and alcohol is attributed to physical oauses rather 
than to chemical. The main factor is the viscosity of 
the hquid, which increases the stability of the super- 
saturate solution. The visooaity is due to the colloids 
which hold the carbon dioxide in solution by a kind of 
surface, action termed ” adsorption.” The “head” 
of foim also offers a resistanoe to the escape of the carbon 
dioxide remaining in the beer. The existence of the 
“ head ” is again mainly due to the colloids, but the bop 
rosins Also play a paH. The carbohydrates have no 
appreois^ble influence. — J. F. B. 


Tannin in ITinc ; 


DeUrminaHon of --- 
XXUI., page 98. 

^QUBU PAvmm. 


Jm KrAmszky, 


Yeasi ; Deeieeatii^g and Preserving — H, laving- 
itone, London. Eng. Pat. 27,020, Boo. 17, 1904. 
Chain is made lor the method dt deslonatliig and pmeerrUig 


Cham is made m the method d deslooatlfig and pmeerrUiff 
wast iynrieting in eemot% the bi# of m lUpM 4hem. 

4u^ ermhbli^ epeeddii^ 

flit .be-,#, 


tine Aih^<m0^f#aideem e 

Oattmd: Pr^raUon of --«**, dud ite 
Oolourimr Mader4j^ tke PfodnOikm ofJ^smfni^ 
and for other Industriai Purposes, x, B/ l4ebtenetiQh# ' 
London, Eng. Pat. 28,647/., Beo, 28, IWHf 

ChAiMH are made for (1) the prooeee of purifying eemeiiiil , 
by subjecting its eolu^on to dialysis, with or wt^dnt > 
subsequent concentration i (2) the moduela thus obtained 
and beverages coloured by them ; (3) the oolonting of beer v 
by adding dialysed caramel to the unfermented wort, , , - 

— T. Bu 

Beer and Similar Beverages ; Cooling and AeroHiiig '** 

M. F. Chambers and 1). 8. L. Arohibald, B<Word,; 
Eng. Pat. 2,817, Fob. 0, 1906. . ^ 

Tux apparatus described, in which the coblhig aa4 aerptidn . 
of beer and the like beverages are carried out sintulth<« 
noously, consists of a suitable aerating vestel provided Wilh'i 
a cooling coil the ends of which pass through stnifll^ 
boxes in the aerator into inlet and outlet pipes from w 
brine or other cooling medium. The Booling eoU tS ^ttsd ,, 
with beaters or wings to act as rouaets, is UOtaM 
by means of a pulley fitted to one of its prolonged en^l 
outside the aerator, or by other means, tnie two sodi W>' 
the coil may be connected together inside the .asv#t0r 
by a central^ollow or solid shaft, so as to provide for 
symmetrical rotation of the coil within the aerator* , 

— 

Beer and other like Liquids ; Process for OondiHoMii^^ , , 
Coding and Freeing from FennerUoMe MaBef 
E. H. West and B. W. Webster, London. ISng, Pii 
6360; March 14, v ; 

Claim is made for an improved process for condltiqnhlg^ 
beer and other like liquids, which consists in miming tge 
beer or other liquid into a vessel provided with deTiosi 
for warming, coming, and, when necessary, agitating tdie 
same, adding thereto dry hops, and, when necessary, 
“priming” or unfermented wort. The mixture Is tm, 
heated by means of a warm liquid applied to the SQtlase 
of the said vessel in order to facilitate fermentation, 
or without rousing by devices operating in the s esit L '' 
When the desired point of conditioning is reaelled^ ^ 
fermentation is checked by cooling the mixture to a 
ature approximating to its freezing point, by means, of kf- 
cold liquid applied to tbe surface m the vesMl,---T* 

Whisky and the like ; Method and Means of MsseUng i 
J. Dunbar, Glasgow. Pat. 1866, Jin* 24, 11^ ? 

Claims are made for: (1) the blending and o0n^;4et4, 
mixing of various kinds of manufactured whisky or ^ 
liquid substances by tbe use of a oirolflft of. inwaf^ i 
directed pipes assooiated with an air plM so 4Mi to iMBk 
a fine spray which is collected in a confined sj^the i [M'. 
the continuous circulation, aeration and oooB^ Of 
drink^ water in the tanks on board sea-going 
by this spraying process, and the cooling Of roahOfOO^ni^, 
beer in heatM atmoaphere8.—T. H. F. ; 


Germait Faebev. ' ; 

Beverages free from Alcohol or Poor in Ahohdl> 
for the Preparation of — from SkriU 'Femtimm 
or Noiufermented Fruit Juices and MS ilk# K 
BrQnneke. Ger. Pat. 162,486, BeO. 9, 190^ 

Tai claim is for a proceaa of preparing bee^eng# 
from alcohol or poor in alcohol Itom lenBeB|ediP n& 
fermented h^t juioes, by the aotioa of 
membranmfaciens Of Mycoderma urmsiss 
. of sterilised air. The fruit |uioe.iS' 
the outlet of which is oloiea by an 
-oultuca of Baceh^ mTt^f-nT/T-^Tnr' ’ir' ' ttlFifW 
esreelslni.is introdueedf Af|er # le# 

(pMitkm 'Of % sdoom d sud/ut 
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iMlTATlOH; WATBR, 
tmmoATioiit BunrrsoTAinrs. 

iOoHfinmi from Page 87.) 

(i.)^FOODa 

Meiie Aeid; Detection of in Fruit Jukes. B. 

Kuiue. page 92. 

BngUSH PATXKTa. 

Milk and Milk Compounds ; Method of Preserving . 

0. Jung, Vienna. Eng. Pat. 27,616, Doc. 16, 1904. 
c 8 ib Ft. Pat 347,677 of 1904 ; this J., 1906, 462.— T. F. B. 

Milk Pfoduds ; Process and Apparatus for Producing . 

J, M. SimpBon, Uverpool, and F. Jaokaon, Garstang. 
Eng. Pat. 2020, Feb. 1, 1906. 

BiXMMin or eeparated milk and oil or melted fat are blown 
tluiough an injector jet in order to thoroughly emulsify 
them, The product may be dried on the hot roller aysteni 
and powdered. A cream may be obtained by using a 
larger proportion of fat to begin with or by subjecting 
the thin emulsion to centrifugal action. (Attention is 
drawn under the Pat. Act, 1902, to the following Eng. 
Pats. 3348 and 3369 of 1882 ; ‘ 2869 of 1883 ; 8476 of 
1891 ; 22.116 of 1892; 17.630 of 1893; 2081 of 1896; 
11,624 of 1900; 8489 of 1901; 22,876 0^1903; and 
13,716 of 1904, this J., 1906, 632.)— W. P. S. 

Whisl^ and the like ,* Method and Mee^ns of Blending . 

J. Dunbar. Eng. Pat. 1366, Jan. 24, 1905. XVII., 
p^go86. 

BuMer ; Process of Making . 8i C. Boykin, Gadsden, 

and R. B. Mitohum, Milan, U.S.A. Eng. Pat. 13,479, 
June 29, 1906. 

6ib Ft. Pat 366,837 of 1906 ; this J., 1906, 1249.— T.F.B. 

Drying Vegetables, Fruits, Starch and the like ; Apparatus 

. far , N. Yagn, St. Petersburg. Eng. Pat. 6226, 

March 13, 1906. 

A TAUL chamber is divided into a series of horizontal 
compartments by V‘>Bhaped metal partitions. The lowest 
compartment is heated by steam and is in communication 
with the atmosphere, whilst the second and succeeding 
ohambers are heated by conduction through the metiu 
divisions to a Buccessively decreasing degree and are 
isolated from the external air by flaps or doors which 
cover the openings through which the material to be 
dried is introducM or withdrawn. The latter is spread 
on trays which are, introduced at short intervals into one 
ei^d of the second compartment and pushed forward to 
the other end, when they are lifted to the next liigher 
compartment and so on till the top compartment, which 
is open to the air, is reached. The air in each compart* 
meut Is agitated by fans, and being heated by contact 
idth the metal partition forming the bottom of the com- 
parimwt, rises through the material in the trays and takes 
up moisture ; it is next cooled by contact with the undor- 
iicbs of the bottom of the comportment above, deposits 
the molstajne on the surface and sinks, to periorrn tiie 
Oycle over again. The deposited moisture flows down 
toe under sttzfaoe of the V*snaped partitions and is carried 
away by a gut^r.— W. H. C. 

Ukitbo StATis Patents. 

Hquids ; [Bkdrieai ]Apparatus for Sterilising, Purifying 
and Ageing — R, G Turner, Assignor to (5. E. 
Turner, Odfumbus, Ohio. U.S. Pat. Re-issue 12,421, 
Ike. 12, 1906. 

liquid is alloired to flow from a tank into a funnel 
•ttplior^ above a reosilving vessel. In the latter is 
IwM an electrode connected wl^ one pole of a batteiv 
f or iefostrio supply, whiMt the fulnel Is connected with 
the jt?>Uh9r pole. The current passes idom the vessel to 
tha'Imitte) through the ctiOahA Of Hquid fall^pg from the 
item fuimeb The #o«<vi]i8r vasstl k provided 


]^th a mut to itihat the liquid may io# http a /aabond 
fUB^ end receiving 'veieel plaoed belaw the and 

atadarly oonnectsd with an eleettso supply, P, l, 

MUh Separator ; Centrifuged B, A. 0. ProlUus, 

Assignor to Aktieseidmbet Burmeister k Wahw 
Masidn-og Skihshyageri. Copenhagen. U.S. Put. 
807,689, Deo. 19, lSo£ 

Si» Eng. Ppt. 14.960 of 1904 ; this J,. 1905. 609.— T. F. B. 

FnsNOH Patent. ^ 

Alimentary Product from Grains ; Preparation of an — — — , 
Blattmaan and Co. Ft. Pat.^ 367,461, Sept. 2. 1906. 
The substance extracted from cereals, &c., by alcohol, 
mixtures of alcohol and ether, benzene, carSon tetra- 
chloride or chloroform is separated from the solvent by 
evaporation, and the residue obtained treated with acetone 
or methyl acetate. The product is then dried at a tem- 
perature below 40“ 0. — W. P. S. 

(R.)-SANITATION ; WATER PURIFICATION. 

Plumbism due to Electrolysis, B. Latham. Electrician. 
1905,56 [101,398—399. 

A CASE of lead poisoning having occurred in a cottage 
supplied with water by the South Hants Waterworks 
Co., investigations were carried out for the purpose of 
ascertaimng the cause of the presence of notable quantities 
of lead in the water. The corrosion of the service pipe 
was found to be entirely due to electrolysis, set up by 
leakage from electric lighting mains and installation, in 
the near vicinity. When a current of 30 amp^^res was 
passing through the mains an E.M.F. of 1-8 volts was 
detected between the earth-return and the water pipe 
running to the house, which, in the engineer’s opinion, 
accounted for the whole trouble which hod occurred. 
Laboratory experiments confirmed this view.— W. P. S. 

Engush Patent. 

Sewage Sludge ; Method and Apparatus for Recovering 

FaUy and Oily Matter from . The Mayor, Aldermen 

and Citizens of Bradford, J. Garfield, Bradford, and J. 
Grossmann, Manchester. Eng. Pat. 29,668, Deo, 3K 
1904. 

T«s sewap sludge is treated with sulphuric ac'id, or with 
alkali, or heated under pressure so as to liberate the fatty 
acids. The mass is then filter- pressed and the cake, now 
containing about 30 per cent, of water, distilled. For 
this purpose it is fed by means of a double hopper into 
long D -shaped retorts which ore surrounded wSh tiles 
and saddles. A travelling arrangement conveys the 
cake through the retorts at such a rate that when it 
reaches the other end of the retorts, the fatty acids, am- 
monia and other organic compounds are removed, the heat 
being kept suflSciently low to enable the residue to retain 
such an amount of nitrogenous matter as will render it 
available for manurial purposes. The gases leaving the 
retorts are condensed, scrubbed and separated, wWlst the 
residue is drawn off through a olosea discharging box. 
Superheated steam may bo blown through the retorts 
during the distillation. The temperature to which 'the 
retorts are heated depends on the nature of the sludge. 

-W.P.8., 

United States Patents. 

Fuel; Artificial Urom Garhage]. E. 0. May, 

Assignor to National Garbage Fud Co., U;S. Pat. 
807,629, Doc. 19, 1906. H., page 61. 


Water ; 

St Louis, Mo. 


Process for Purifying ■ 

• ” U.S. Pat 807,008, Dec. 12, 1906. 


J. F. Wixford, 


Fbox 4 to 8 grains of feiroas snlphate.a]« added to each 
gallon of watpr and afterwards sumoient odainm hydroidde 
to neutralise the free carbon dioxide and fnlphatM in 
water. ; The reagents are added in aolittion ba a fanning 
stream of the water, tha haae aolntioa Mng flatrodnoeS 
at a |i;^t bdow tMii at which tba Immk itd^tada 



S^S2i^“!!S. 5S.“.7 "* *“ “•^: 
^i»*K iL'i’Sr* 

Tj* pr«s<jM conaiflta in adding from 0*26 to 2 craina of 
feww flnonde to each gallon of the water and aSrwarda 
i^cmt o^ium hydroxide aolution to render the water 

■^“w'p^nh/, 0/ iKofcjicrf . 

^ Germany. U.S. Pat. 807.667, 

S»E Pr. Pat. 337,301 of 1903 ; this J., 1904, 600.— T. F. B. 

Gb»man Patent. 

''5““ f “S'" '■ /o^ 

6,^903. ’ Ger. Pat. 162,098, May 

■ " intended for the separation of arBiUaoeoas 

Jh^ef^i ?n ’•'*>*«'» the weights^olSt 

matter contained in the water. It is stated fhAf 41, 

life o?a‘&a'^T ^4“ tL"C^ 

to thr^monihs -A s" *»««*ened by from^ 
(C.)— DISIffPECTANTS. 

EmOUSH PaMKT. 

lomt lag. ..rswriFU ll-im""- 

at; s.a:“ss?n.;g:'^ 

mum, or )my of thenu wheretr^^Sf Jh?2 ^^ 
Peenoh Patents. 

rSaeri! LiSS *•“> d“*™o. 

phenol « a sXuon oftCw.^'’'’ “»«>• 

added to tester* +u*^ , ®r® aame. jReain soap may be 

leavM solution m close contact with the 

in the* tranaport the preparation may be mixed 

harvtea % 0*1 with infuaorial earth, irypenm 

*35^W? pf a^^*" ®°PP“ sulphi^ Xy*2C hi 

“ ^*2!*** 

; t aPonthM. IV. Pat *<57,414. 

f wwBMtterted ‘adnfliin of iXliat. u 

-- (^'>"4 





r' ^‘'Tr *^' 'jfrdttii. thA 

m«nt of infected yinec,— Fa 


XDC.— PAPEH, PASTBBQAUD, »*, 

{ConiifwM from pagt 88*) 

ENai48H PATENtE. 

jLi«ss»^,£s 


Awrowerxe ▼oim, M 

CtoAia^. 




Lucius und ^ 

Pat. 27,870. Dec. 

A SUITABLE solution of dvestnff is allowed to drOvi'lfWtaU^ 

s^^Tabiel-r^V*^ P»lpi!iv^ma^?SS: 

suitable jMuxt, where the piup is suffleientlv ' 

&“ ‘ 5 » bo,,’;bSyo 

bo inv4 ^Mchi containing the colour sbiutW 
f transversal movement in relation to that 
fhi^r% sn undulating movement may be glvEn 

the pidp V placing weirs Wore the hut IduidfT® 
uitably ad]i)A&g the flow of water to the pulp*— $, F. 

Pa^r-MaJeing MocAines; ApvarattLo /or 
go^f,». Matter. Mixed Co^sSMiZ, ^ 

Ohemxoalt in for Me ManufoehtroS^Hi^ 

Go/ottfsd and 

An.teia. - Eng. Pat. H.ImK 



ssTsC 


The apmuratus shown in side elevation In the EUMMnn^ 
P^jing ^re^ is suited for the production 
or oloudk colour^ papers. The colw 


paper. On the top of e ape provided a numher df J 
(eee x), t^ogh which the colour solutton is lotceii I 
nosales terminate abdim 
tr^h /, and cause the colour to flow otnr it th i 

to /tlie^-hoiiddhii.i3& 
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XJkitsd Stat»8 Patbiitb. 

Kkifd pr iPvlp Board ; Method and Apparalua for the 

Momjac^re of . H. D. Loria, Orohamps, France. 

U.S. Fat. 807,763, Doc. 19, 1906. 

8ib Eng. Pat 23,246 of 1904 ; this J., 1905, 149.~T. F. B. 

» Wood-Fibre Digester. A. W. Handford, Evanston, III, 
Awugnor to Wood Distillates and Fibre Co., Chicago. 
U.F. Pat 807,926, Doc. 19, 1905. 

The apparaus consists of a rotary shell containing a 
rotary axial shaft fitted with arms for the purpose of 
moving forward the contents of tho shell while the latter 
is at rest The shaft and shell can be rotattnl separately, 
and oithor of them can be ilisconnected from the 8ourc«» 
of power. Steam is supplied to the shell through a 
pip© telescoping with the axial bore of tho shaft, which 
bore opens into tho shell, whilst on exhaust pipe is con- 
nected with tho opposite end of the shaft boro. A number 
of pipes, connected with the shaft bore, extend longi- 
tudinally in the shell, and ojxm at different )>oint8 to dis- 
tribute steam. A valve connection for a drain pijw is 
provided at one part? of tho sliell, and a drain pine, fitted 
with a pump, is provided to connect with this valve when 
tho shell is in a certain position. The exhauster is con- 
nected with the oxhaust-piije to draw otf vapours from the 
ahell. Tho shell is also fitted with a manhole. — C. S. 

Pulp and Paper Machitiery. H. Parker, Assignor to 
Improved Paper Machinery Co., lioth of Nashua, N.H. 
U.8. Pat. 808,614, Dec. 26“, 1905. 

In a paper machine of the cylindrical typo, each indepen- 
dent cylinder mold” is provided with its own couch roll 
and endless felt. Tho weus mode on each cylinder are 
superposed to form one composite web of paper which 
passes over a suction apparatus abov<< which a press- 
roll is adjusted so as to subject tlio web simultaneously 
to pressure and suction, — .1. F. B. 

French Patents. 

Phoiogra'^ic Pc^ra for Producing Images Sensitive 

to £>aylight ; Phosphorescent . R. Bau. Fr. Pal. 

366,736, Aug. 7, 1906. XXI., page 90. 

Straw, J ute, Cbc. Treatment of [for Paper Manu /acfwrc]. 

D. Giaj-Tenua. Fr. Pat. 367,374, Aug. 31, 1906. 
Under Int. Conv., March 27, 1906. 

In order to obtain a tough cellulose from straw', juto, 
esparto, &.c., suitable for use in paper manufacture 
in place of wood pulp, the following procoss is carried out ; 
100 kilos, of the straw, &c., are boiled with a mixture of 
aodium carbonate, 8 to 10 kilos. ; lime, 6 to 7-6 kilos . ; 
borax, 0*6 to 1 kilo. ; kaolin or clay, 2 to 2*6 kilos. ; and 
•oaaein or starch, 1 to 1*6 kilos. I'he product is washed, 
bleached, and made up into paper in tho usual way. 
It is stated that the yield of bleached cellulose is from 63 
to 68 per cent, of tho weight of straw used. — T. F. B. 

Silk ; jRe.covery of Solwnis, especially Alcohol and Ether, 

from Bobbins of Artificial . J. Douge. Fr. Pat. 

366 , 836 , April 21, 1906. V., page 71. 

Viacoae ; Process of Making Threads and Films of . 

S. Pissarov. * Fr. Pat. 367,066, Aug. 19, 1906. V., 
page 70, 

CtMulost Solutions ; Process of Making by means 

of Alkylamines. E. W. Friedrich. Fr. Pat. 367,171, 
Aug. *M, 1906. Under Int. Conv., Aug. 26. 1904. 

It is proposed to employ solutions of copper oxide in'alkyl- 
Amines instead of in ammonia for dissolving celluldso for 
various purposes, e.g., making artihcial silL 320 grms. 
of cellulose are moistened with hot water, and added to 
3*4 litres of caustic soda solution (30^ B.); 260 grms. ! 
jof oopj^r sulphate are f^en gradually a<lded, the solution | 
of arnuum sulphate is 61|iej^ of!, and the cellulose is 
^molvefi in a 33 per cent, aqueo j's so^tion of methyl* 
amine, t^ temperature being impt low. These solutions 
are statM to coagulate very riipialy, the resulting, threads 
being yery dastio. — T. F. 3; 
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* [Continued from page 39). 

Strychnine ; Action of Bromine on . H. Beckurtf . 

Arch. Pharm., 1905, 248 , 493-^496. 

It has been previously shown that when two atoms of 
bromine are allow*Kl to act on strychnine hydrobromid'e 
in aqueous solution, bromo-strychnine hydrobromide 
02iH^iBr2N202.HBr is formed. With four atoms of 
bromine, another broino-compouiicl, bromostryohuine 
dibromido, C 2 |NgiBrj,N 202 Br 2 is obtained as well) in tho 
form of a bulky yellow precipitate. On employing an 
excess of bromine, this dibromide is not obtained, but tho 
tribromide C 2 iR 2 jBr 2 N 202 Br 3 results. 

This tri bromide is obtained oy the addition of an excess 
of bromine solution to a strong hot solution of strychnine 
hydrobromide until precipitation ceases, and the super- 
natant liquid is coloured yellowish-n?d. The mioro- 
crystalline tribromido, dried over sulphuric acid, has no 
definite m. |>t, ; it is insoluble in water, and sparingly 
soluble in alcohol ; the latttir solution is at hrst alkaline 
in reaction but becomes acid on keeping. When strych- 
nine nitrate is used, the precipitate obtained is not pure ; 
bromostrychnino tribromide is not obtained, but a precipi- 
tate containing loss bromine and much nitric acid. 

On treating bromostrychnino tribromicle with boiling 
absolute alcohol, tho yellow alkaline solution at first 
obtaimni became (iolourless and acid on continued heating 
for 10 minutes. On evaporation, no crystalline compound 
was formed ; the syrupy residue obtained Was dissolved 
in hot water, and treated with excess of ammonia.’ The 
precipitated bixly was dissolved in alcohol; on adding 
water to this solution, crumbling crystals were obtained, 
which, when recrystallised, reparatod as well formed 
rhombic tablets of monobromostrychnine Co]U 2 iBrN 202 ; 
m. pt. 222® C. The same body was obtaineu by the action 
of alcoholic potash. With hydrogen sulphide, mono- 
bromostrychnino hydrobromide was formed, and nascent 
hydrogen reduced the tribromido to the monobromido. 

When heated at 106® C., to constant weight, the lighter 
coloured powder hod the constitution of bromostryohnine 
dibromide C 2 iH 2 iBrN 2 () 2 Br 2 . This dibromide behaves 
like the tribromiae when treated with alcoholic ])ota8h, 
hydrogen sulphide and nascent hydrogen. It may also 
bo obtained by extracting the tribromide with cold alcohol 
which removes one atom of bromine. 

The behaviour of bromostrychnino tribromide indicates 
that the bromine atoms are readily split off, so that it 
must be regarded as a mere bromo additive compound of 
bromostryohnine and bromine J. 0. B. 

Otto of Rose ; Alcahol in . W. H. Simmons. Chom. 

and Druggist, 1906, 68 , 20. 

Thb presence of dilute alcohol, has, in two oases, recently 
been detected in deliveries of otto of rose ; the preliminary 
samples did not contain alcohol, the presence of which was 
probably due to insufficient drainage after the vases had 
oeen cleaned and rinsed with alcohol. The quantity of 
foreign matter (alcohol plus water) found was 0*66 and 1*0 
per cent. The refractive indices of the oils were low, 
otherwise their properties wore those of the pure oil. 

--T. F. B. 

OH of False Savin (Juniverus Phoenicia). J. C. Umney 

and C. T. Bennett. Pharm. J., 1906, 75 , 827—829. 
The authors recently examihed a sample of savin oil from 
the South of France, the oharacters of which differed 
considerably from those of pure savin oil Mid German 
savin oil, but agreed closely with those of some of tho oils 
which, hitherto, have been looked upon as adulterated 
with oil of turpentine. Examination of the plant from 
which the oil was derived showed this to bo not Juniperus 
sabina but Juniperus Phoenicia (tho oommon Mediter- 
ranean Bpeoies). A oompariMm of the oil of Juniperut 
Photnieia with German savin oil and with oil disUUed in 
Efl^Bmd from Jumperus adbina is given in tho fi^owing 
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English. 

From 

J. iSaWnii. 

Ocirman. 

From 

J. Snbina. 

French. 

From 

J. Pkmnicia, 

ftpedflo ijravlty 

0-909 

0-920 

0-892 

Optical rotation 

+ 68'' 

+ 42'“ 

+ 4“80' 

Esters 

47*6% 

.30-6% 

0-8% 

1M% 

Total sabinol 

62*1% 

48*2% 

Solubility in 90% alcohol 

1 in 1 

1 in 1 

1 in 6 

Portion distilling — 

Below 

nil 

nil 

18% 

Below 165" C 

nil 

nil 

61% 

Below J75“ r 

14% 

nil 1 

68% 

Below 180" V 

23 

4% 

80% 

Below 200* V 

48% 

20% 

82% 

Below 220' (’ 

62% 

49% 

84% 

Below 230“ (’ 

80% 

60% 

86",{, 







Tho oil from ./. Phctniria contains over 76 jier cont. of 
pi none. 

The authors point out that as the medicinal projicrtieK 
of savin oil are most probably rlue to tlu* sabinol and its 
acotatt) present therein, the oil from J. Plutnicia (false | 
savin) snould not be substituted for the oil from J, j 
8(thina (true savin). — A. S. j 

Parsley Frails ; Essential OH of — — , [Proportions of ; 
"'Ltgh-t" and ’‘"Heavy" Oil\. Hewnsers Re|a)rt. j 
Oct., 1006, 2(1. ‘ I 

TnitJilNOiAN parsley seeds have been found to yield ' 
1 •! iH‘r cent, of “ light ” oil and IPT) per cent, of “ heavy ” | 
oil. The “light” oil had th(> sp. gr. O-HH? at IS" C. ; 
aD=^ -'46°. The “ lieavv ” oil the sp. gr. IdOO at , 
18'^ C; «D= — r'26'. No crystallisation of apiol was 
observed either during distillation, or on standing. — .1. (). 11^ . 

Cinnaim)ti Chips; Essential Oil of [Proportions \ 

of “ highi " and “ Heavy " Oil of (Hnnanwn}. Haensers | 
Report. Oct., 1006, 11. 

In a recent distillation of cinnamon chips, the heavy nnd i 
light oils were collected separately. The light oil had j 
the Ep. gr. 0*000 and contained 47 ihm* cent, of aldehydes. 
The heavy oil, sp, gr. 1*025, contained 07 per e<-nt. of 
aldehydes* About 00*0 per cent, of the total oil obtained 
was “ light ” oil, and 311*3 per cent. “ heavy ” oil. — .7. O. B. | 

Acetaldehyde. Action of Sodium Stdphite on . Heyewetz ' 

and Bardin. Bull. tSoc. Oliim., 1005, 33. 1312 “1314. j 
Fifty e.c. of a 16 per (rent, solution of anhydrous sodium i 
Biil()hite are slowly added to 200 grins, of 96 per cent, j 
aetd-aldehyde, the tem|)eratute Uung kept at (f (^, and ] 
the mixture is extracUid with ether. The extracts are I 
evapixrated, and the residue is distilled, the products I 
consisting ehiefly of crotonic aldehyde ilnd crotonic acid, j 
The above conditions are stated 0) give the best yield of 
crotonic aldehyde (about 40 per cent, of the Iheortdiral j 
yield).— T. F. \i. , \ 

Mercuric Chloride ; SdubUUy of in Ethyl Acetate ' 

and AcUonc. A. H. W. Aten. Z. physik. Chem., I 
1906, 64, 121—123. ‘ i 

The results id the author’s determinations are shown in ■ 
the following table : j 

('oinpu'^ition of Solution bi MoU. per cent, 
of Mercuric (.'hloriile 

Temj)eratur(', 

Ethyl acetate solutijui A(M*tone »ohi(ion. 

TC 

— 15 9*10 14*5 

0 9*25 14*3 

+ 10 ^ IK'7 2.3*6 

+ 17 — 23*2 

+ 25 0-1 5 22-H 

In th(’i column relating to the acetone solution, the first 
three numbers refer to tbe ease of the solution containing 
a compound of mercuric chloride and acetone, Hg<.ll 2 . 
(OH8)siCO, as solid constituent, whilst the last throe refer 
to mercuric chloride as the solid substance. On adding 
merottrio chloride to acetone at temperatures below KF C., 


it dissolves rapidly and abundantly at first, but after a 
short time, a compound of tlio com|K>8ition given above, 
separates from the clear solution. The solubility curve 
for mercuric chloride in aoet^ine consists of two distinct 
branches, corresponding to mercuric cliloride and the 
compound of the same with acetone respeotivelv, and 
intersecting at the transition point which is 13^ C. for a 
Holutioii containing 27 mols. Tier cent, of morourio ohJoride. 

—A. a 

Urotropinc [Hexa7ncthylenctetraniine] ; Examination 
of . A. W’iihlk. XXIIl., page. 93. 

Cinchona Ex't/orfs from Jam, Chem. and Druggist, 
Jan. 6, 1906. * 

The X.V. Nedorlandscho Veem at Amsterdam Tcports 
tbe shipments from Java to Euro|)e as follows : — 

Amst. Ih. Anwt lb. 

190.5 .. If, .,399.000 1808 .. 11,160,000 

1904 .. 14,450.000 1897 .. 8.437,000 

1903 .. 1.3,725.000 1890 .. 10,079,000 

1902 .. 13,:U«,000 1896 .. 8.827,700 

1901 12,799.000 1894*.. 8,917,700 

1900 .. 10,780.000 1893 .. 7,342,000 

1899 .. 11,409,800 

(Amst. pound — 11 EniiliRh pound.) 

With regard to the possibility of an export-tax on Java 
ciiiebona, which has been mootiMl in several ipiarters, it 
now appeal*® from tlu* report of tlie Java l^udget, which 
has just b(MMi issued, that cinchona has not been selected 
for an export duty. [T.tt.] 

Enolish Patents. 

Camphor; Manufaclnro of . A. Zimmormann, 

lioiulon. From tUiem. Fabi. auf Aoticn, vorm. E. 
Schenng, Berlin. Eng. Pat. 9008, April 28, 1006. 

A MIXTURE of borncol vapour and oxygon or air, at about 
BhF (^., is passed over sonu* catalytio agent, e.g., spirals 
of copjs'r wire or platinised asla’istos, or broken earthen- 
ware contained in a tube; after about eight hours, the 
product is stated to contain about 26 jxir cent, of camphor. 
(Compare Eng. Pat. 9560 of 1905; this J,, 1905, 902.) 

—1'. F. B. 

Profocatechuic Aldehyde ; Process for Ma>mfachtring . 

E., H., and K. Frit/scho (Si'himmel und Co.), MiltitE' 
Jjcipzig, (lormany. Eng. Pat. 18,992, Be pt. 20, 1906. 
Under fnt. Conv., Oct. 17, 1904. 

PicERoNAL or pi|K*ronal chloride is boated with a halogen 
com}>oimd of sultihur or of sulphuric acid ; the diohloro* 
piperonal chloride thus produced (which is clUorinated 
in the meihvleno group only) is converted into proto- 
catcchnic ah^ehyde by boiling with water. 16*4 kilos, 
of piperonal mav be heated with 26*8 kilos, of sulfihuryl 
chloride b) about 80" C. ; the product of the reaction is 
boiled v/ith water, and the aldehyde extracted with ether. 

— T. F. B. 

United States Paitsnts. 

Organic Com}H)unds ; Manvfactare of hy Oxidation. 

W. Lang, Sal bke-on- the- Elbe, Oermany. U.S. Pat. 
808,095, I)(»c. 26, 1906. 

,Ske Fr. Pal. 323,916 of 1902 ; tbi.s J.. 1903, 671.— T. F. B. 

Cuanyldudh/lbarhUvric Acids ; Process of Making r. 

B. R. Hoifort, Assignor to Chem. Fabr. von Heyden, 
Act.-Clcs.. Rndobcul, Ccrmaiiy. U.S. Pat. 808,407, 
Di*c. 26, 1905. 

! See Eng. Pat. 10,201 of 1905 ; this J., 1905, 939.— T. F. B, 

I French Patents. 

' Ethylene Oxides ; Prodttefion of . Etabl. Poulenc 

i Fr^res, and E. Founicau. Fr. Pat, 300,248, Oot. 22, 

I P.K)4. 

I SiTBSTiTUTED ethylciuf oxides are obtained by treating 
i with concentrated solutions of alkalis, the chiorhydriiis 
of the general formula 

339,131 of 1903 ; this J., 1906, 43). The following coni' 
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powndfl are described and olaiined : — Motho-ethenylothant) 
oxide, 

CM,. yO 

metho-othonylisopoutano <)xide, and metho[>lifnyleth©nyl 
oxide. When trcat<t(i with amines, Ihcse oxides yield 
amino^aloohols, stohid to be of tboraiientio value ; when 
reduced, ihey ])r()dut'ei idcohols. They can also be con- 
verted, c.f/,, by juiiicral acids, into odordic aldcliv(h*K. 

- T.P H. 

lHalhjlm(donylutrcHf< ; Procffts for Making Jh rirafitrfi of 

Dudkyhiudonk Acu! and . >’arlmerko vorm. 

Mcistcr, Lucius iiiid Jiruning. Fr. Pat. 350, ‘A5,'), Otd. 
‘JL Jl)04. 

When dinK'Hiyl- or mcthyhdJiylmaJonie esters are oon- 
licnscd with dicvano<littuiid(! by lucans of a solution of 
sodium ni methy) or <'1hyl aJcoliol, or vvlien diethybnalouic 
estors are similarly condensed by aid of a solution of 
sodium m inetbyl alcoliol, iritennodiato products aie 
old tuned which, w hen hetilod with aetds, am converted 
into tlio correspond injj; dinlKylmalonvlureas. (Pomparo 
Fr. Pal. 34<I.1S8 of*I0at; this,)., HK)5, 13L)--T. F. R. 

Jhall'i/lhnrhi/nrir. Andji ,■ Pmer^s of Preparing — . 
FarhwerUt' vorm. Meister, Lucius iind P»riiniug. Fr. 
Pat. 350,31(1. Nov. Itl, IfltM. 

See U.H. Pat. 71)5,49.5 of 1905 ; this J., 1905, !)i)3.~T. F. IL 

XXI.--PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

{Continncd. from pagr ,39.) 

Pn jHiniiionn \and Photographic Papers] Darken- 
ing DirecUy in Light, and ('oniaining no Soiuhle Silver 

SaltM : Production of . A. anti L, Lumicrc. Phot. J., 

1905, 46. 4f>H. 

Ale “ printing out ” pajters at ])rescnt in use (‘ontain an 
oxcesH of Holultio silvt'r salts, wlueh cause detetioration of 
tlie emulsion, as well as favtiunng tlie formation of sdver 
stains on the negative and jirint. Jt has been hninil that, 
when nalucing agojtts are u(hied to a> silver halide emnlsioji 
(es|,)eeially a t hloridt' emulsion), contaiiung no excess of 
soluble silver salts, the cniulsioji is tlarkened by light. 
Among organic Hubslanees, amino eonuMimuls are less 
activt' in tliiM respeot than hydroxy eompounds. and with 
the latter fht' rtHiueing ]»ro|)<trties <Ic|sukI on the number 
of hydroxy gron[)H present ; resorcinol is very suitable 
for use in making smdi psyicrs. Of iiiorganio substances, 
manganous salts, nitrites and arsenites ar<‘ of interest in 
this connection. 'The reducing agent is ineorjH)rat<!<l with 
the silver emulsion, which may Ik*, ^irepared with gelatin, 
casein, alhnmm, eollodinn, Pamirs prepared as 

indicate<l above are 8tate<l to ][)ossess excellent keeping 
projKjrties, and to bnve no tendency when damp to stain 
negatives. They are toned and fixed in tlu' same manner 
as ordinary ‘‘ juiiiting out *' pa|iers. — T. F. R. 

Eedusii Patemts, 

Photographic Platis, PUmfi or the like ; Developing and 

Finishing and Photographic DetrloperM for nne 

therein. 0, 1). Abel, London. From Act.dJes. f. 

. Anilinfabr., Rerlin. Kng. Pat. 91 IH, May 1, 1905. 

See Fr. Pat. 354, (Klf) of 1905 ; this J„ 1906, 1084.~T. F. P>. 

Reprodveiion of Pkinren <tr the like vdth Aid of CaUdysi». 
Neiie Photograjihischo Oes., A.-O.. Rteglit/, tieniiany. 
Eng. Pat. ‘iO,37‘i, Oct. 9, 1905. Under Int. Uonv., 
Oct. 13, 1904. 

8bk Fr. Pat. 347,732 of 1904 ; this J., 1905, 347.— T. F. B. 
French Patents. 

p£nrodnction : Process of Polychrome Iv Chemiced 

Silectwn of the Crdours, the Original being Jaegmerctied. 
T. M. J. 'J'ruchelut. Fr. Pat. 360, 2H0, Nov. 3, 1904. 
Thie IpiHiiiication relates to a process of reproduoing 


objects coloured only by the three fundamental colours, 
the red consisting^of a mixture of ati Eosin lake and nickel 
phosphate: the bine, a Methylene Blue lake and mer- 
curous chloride, and the yellow, a Martius’ Yellow lake 
and lead stilf^ate. The original is first treated with a 
1 per cent, solution of potassium ferricyanide, woehed, 
treated with a 10 per cent, oxalic aoid solution and washed 
again ; this is saia to convert the red portions of f<hc image 
into orange, and to decolorise the yellow. The resulting 
image is pliotographed, and printing plates mode from 
this and the subseipient negatives. The image is now 
treated with an ammoniacal solution of potassium ferro- 
eynnhle, washed, treated with 2 ^xir cent, sulphuric acid, 
and photographed. The image is further treated with a 
6 cent, ferric ehloiide somtion, washed, and treated 
with an H |Kir eont. [M^tassiiim bichromate solution, washed, 
and immersed in 2 p<‘r cent, sulphuric arid anil again photo- 
graphed. The printing plab's obtained from these nega- 
tives correspond to the red, blue and yellow |K)rtion8 
res|a‘cUvely of the original. Ry now' washing the treated 
image in water, it is stateil to be restored to its original 
colours, the only ditlerencc being that the Martius’ 
Yellow portions are replaced by lead chromate. The 
printing elates are in lied with suitable colours and 
utilised for three-eoloiir printing in the usual manner. 

— T. F. B. 

Flanhlighi l^ov'dcr^. Farbenfabr. vorm. F. Bayer uud Co. 

Fr. Pat. 350,308. Nov. 15, 1904. 

See Eng. Pat. 24,987 of 1901 ; this J., 1905, 1031.— T. F. B. 

Photographic Papen^ for Prodneing Images Sensitive to 

Daylight ; Phosplutre scent . 11. Rail. Fr. Pat. 

35(1,735, Aug. 7, 1905. 

One cubic decimetre of the paper pulp is mixed with 
IfK) grins, of oalcium sulphide, 30 grms. of zinc sulphide 
and 20 grms, of strontium sulphide. The paste is madi^ 
into ])Hper in tlu* usual manner, and this, when dry, is 
reiuieied im|WMvioi]s with a lac varnish. The paper is 
now coated with a sensitive silver emulsion. It gives 
pliosphore.seent jirints W'hen exjHised lameath a negative 
and iini.shed as iisuol. — 3'. F. B. 

Photographic Paper.i : Procc.^is of Making . 1. Hoff- 

summer Fr. J^ot. 357,453. Sept. 2. 1905. 

See Eng. Pat. 17.303 of 1905 ; RiisJ.. 1905, 1189.— T. F. B. 

I'Mrosc . Process for Moktng Threads or Films of . 

S. Pissarev. Fr. Pat. 357,050, Aug. 10, 1905. V., 

jiage 70 

XXII. -EXPLOSIVES, MATCHES, Etc. 

{Continued from page 40.) 

Match Industry of Jltdy. * Bd. of ’'Pradi' J., Jan. 4, 1900. 

The inaniifaeture of phosphorus matches in Italy dates 
buck to 1831. the first match factory being established 
at Empoli. This faidory i.s still in existence, employing 
about 50 workmen. The most important eentrcH of the 
industry are in Piedmont and Tnseany. 

In 1880 tlie e.x ports of wax matehes amounted to 9357 
(piintals valued at 2,198,825 lire, and 0079 rpiintals of 
wooden inalehes valued at 243,100 lire. The industry 
showeil a notable development Ivetweeri the years 1881 
and 1890 ; it reeeivi'd, how’cver, a set-baek in 1895 when a 
law was passed imjaisiug a tax on the manufacture of 
nuitelies. Before the promulgation of this law there wore 
489 immuhiotories of wooden matches and 40 manufac- 
tories ot wax matehes, hut this number has since sliowti a 
gr(?at decrease, and at the fEtvserit day there are only 220 
taetories of both kinds. The formation of a company 
eornbitiing over a dozen lorge firms has brought about the 
closure of a large number of small factories. In 1903—04 
the total output of tlie combine amounted to 8987 million 
wooden matches ami 25,084 million wax matches, the 
total output of the country being 43,178 million wooden 
matehes and 29,623 million wax matehes, 

The importation of wooden matches into Italy is very 
small, but tlmre is a fairly large import of wax matches. 
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White and red phosphorue need in the manufacture of 
wax matches comes from Germany, France, and Great 
Rritam. During the year* 1902 and 1903 the average 
import of phos|Hionis for match making amounted to 
quintals. The 216 faotcnieH emrAloyod, durinir 
1903'~>04, H699 perHona. The industry is mainly carriw 
on by hand, vwy few factoriee poaeeaeing maolunery. 
Amcm^t the latter, two factories have gas power 
one hydraulic, ten steam, and one electric. 


Enoush Patent. 

Match CampoAitions. W. Bokmavor. MSdIing, and A 
Kwoboda, Vienna. Eng. Pat. 20,360, Oct. 9. 1905. 
Skr Pr. Pat. 356,840 of 1906 ; thi? J., wm, 1250.— T. F. B. 

Onitkd States Patrnt. 

Smokeless Pomler ; ApjHiratus for Makin[j . <J. VV 

Oentieu and R. H. Waddell. Peoria. 111. U.S Pat 
808,<1.3(}. Deo. 19, 1005. 

Thr dainifi include the combination of a rcoepla<4o or 
tank, traversed by a hollow revolving shaft carrying a 
number of hollow arms eoinmunieaijng with the interior 
of tlio shafts ; a stationary pipe, for e-omprossod air, litling 
m the hollow shaft, and provided on the lower side with 
jiortn that coincide with the hollow arms ; a liipiid-supplv 
I)ipo, extending into and discharging within the nir-pipe*; 
a valve controlling the liiiuid-supply pipt^ ; nozzles 
discharging into the tank, near the bottoin ; a pipe supply, 
ing <!oniproa.sed air to the hollow arins and nozzhvs, and 
Hurrounded with a steam jacket ; and moans for intro, 
ducing material into and discharging the same from the 
receptacle.— (\ 8, 

French Patent. 

ET)il.o8\ve \ Son-Uygroseomc\ Soo. Anon, de la i‘oudrorie 
de Hen-Ahin. Fr. Pat. 367,233, Aug. 25. 1906. 

Claim is made for a process of coating dry, finely }>owdered 
sodium nitrate with a natural or a nitrated hydrocarbon 
of the fatty acid series, by molting the hyhroearbon or 
its nitrated derivative, if solid or semi-solid, and mixing 
it witli the salt, or if already liquid, by simply mixing the 
two in the cold. The combustible base thus obtained is 
noii-hygroHeopic, and may qo mixed with other ingredients 
to form explosive powders for mines, &o. Suitable 
mixtures claimed are as follows (a) sodium nitrate 
66 to 70 } solid hydrocarbon, 10 to 20 ; sulphur, 6 to 12 ; 
and carbon, 10 to 16 nor cent, (ft) sodium nitrate, 20 to 
40 ; liighly nitrated hydrocarbon 20 to 30 tier cent. ; 
and potassium chlorate, 40 to (K) jwr cent, (r) sodium 
nitrale, 36 ; lUjuid hydrocarbon, 28 ; and ammonium 
TiercliloiHle, 37 jMjr cent. Explosivi^s prepared on th*w© 
lines ar(‘ stabid to resist moisture, to be free from clangor, 
and to be equal to the best nitro-glycerin products. 

— A. M. 


XXIII.— ANALYTICAL CHEMISTRY. 

(Continued from page 43.) 
APPARATUS, ETC. 



conaecUnl with thus sending the gas into C. When 
absorjition is eomplcte, E is lowered until the gas has 
flowed back into when tap A is turned, so that the 
absorbing solutiou passes out at P and is coUeoti^. Tlie 
bulb C is then washed out with wafer, and a second 
absorbing solution run In, tlie absorption ladng repeated 
as before. — T. F. B. 


Enousii Patents. 

Loss or Cain in Weight ; Ap^uirntns for use in Ascertaining 
the Extent to which Malerialti Lose or Cain in Weight 
in hchig subjected to Drying or Exposure, to Moisture 

or other Treatment (ending to Cause and hr use 

in Weighing of other kinds. T. Oxley, Manohoster 
Eng. Pat. 20,063, Oct. J2, 1905. '* 

The improvemont oonsista in supporting the beafti and 
tho scale- pan by arms projecting from the l>eam, so an to 
allow a ruler, which slides along tho beam, to bo set in 
any iioaition from om^ in tho vortical plane of the beam 
support, to one in tlio vertical iilnno of tho sqalo-pan 
support. By making the rider a dehnito fraction of 
fixed weight, and by placing it in the vortical plane of 
the latter and balancing the two by the matirrial to be 
(examined, it is possible, when any alteration in the weight 
of the matt^rial has taken place, and tho balance is again f 
restored by moving tho ridor, to read off tlio loss or gain 
in weight as a joiroeatage or fraction of the yvhole weight. 

I his can bt> done at once from the marking of the scale 
and without calculation. — W. H. C. 


Cases ; Portable Apparatus for tit e Arndysis of Flue . 

C. J. Wilson. Proc. Inst. Civil Eng., 1906, 162, Paoer 
No. 3680. 

The iiortablo ajiparatus shown in the figure (scale U in. 

1 ft.) is proposed for the analysis of flue gases. It i onsists 
of a waU^r-jaeketed eudionieU^r L connected v.ith an 
absorption bulb C ; between f heso is a three-way 
cock A, so that 0 and L can be coimeoted togetlier, 
or either of them with the exit tube P in the stopcock. 
jJ and E contain mercury, and are aiijustable vertically. 
Iho apparatus is first completely filled with mercury. 
‘When P IS connected with tho emliomcter, and the gas is 
}>aaHed into it, and brought to the desired volume, stop- 
cock A IS then turnod so as to connect P with C ; this 
latter is now filled witli the nfioesaary abaorbing solution by 
wacmg a^aU beaker containing the latter under P and 
lowering D. Tap B is then closed, E is raised, and L is 


Jludometers or Apparatus for Testing the IniensUy of 
LxghJ, e^jmprxsxng the vse of n Selenium Cell. T. Toida 
and V. Bornand, Birmingham. Eng. Pal. 4020, Fob. 
27( 1906. 

(’LAiM is nmle for improvements in photometers oompris- 
mg a device in combination with the use of a selenium 
cell and current meter, whereby tho selenium cell is 
exposed to the Jight rays for a certain riericwl, ” Which, 
together with the time of rest in darkrioss, is automatically 
cffetjted in the required proportions.^’ — T. H. P, 

I Nona A SJC-^UANTITA Tl VS, 

a 

Ae^snt ; HtaxHon of , cm Iodic Anhydride. 0. F. 
Jaubert. Oomptes rend., 1906, til, 

WH«jr air containing acetylene is passed over Itfdic 
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powndfl are described and olaiined : — Motho-ethenylothant) 
oxide, 

CM,. yO 

metho-othonylisopoutano <)xide, and metho[>lifnyleth©nyl 
oxide. When trcat<t(i with amines, Ihcse oxides yield 
amino^aloohols, stohid to be of tboraiientio value ; when 
reduced, ihey ])r()dut'ei idcohols. They can also be con- 
verted, c.f/,, by juiiicral acids, into odordic aldcliv(h*K. 

- T.P H. 

lHalhjlm(donylutrcHf< ; Procffts for Making Jh rirafitrfi of 

Dudkyhiudonk Acu! and . >’arlmerko vorm. 

Mcistcr, Lucius iiiid Jiruning. Fr. Pat. 350, ‘A5,'), Otd. 
‘JL Jl)04. 

When dinK'Hiyl- or mcthyhdJiylmaJonie esters are oon- 
licnscd with dicvano<littuiid(! by lucans of a solution of 
sodium ni methy) or <'1hyl aJcoliol, or vvlien diethybnalouic 
estors are similarly condensed by aid of a solution of 
sodium m inetbyl alcoliol, iritennodiato products aie 
old tuned which, w hen hetilod with aetds, am converted 
into tlio correspond injj; dinlKylmalonvlureas. (Pomparo 
Fr. Pal. 34<I.1S8 of*I0at; this,)., HK)5, 13L)--T. F. R. 

Jhall'i/lhnrhi/nrir. Andji ,■ Pmer^s of Preparing — . 
FarhwerUt' vorm. Meister, Lucius iind P»riiniug. Fr. 
Pat. 350,31(1. Nov. Itl, IfltM. 

See U.H. Pat. 71)5,49.5 of 1905 ; this J., 1905, !)i)3.~T. F. IL 

XXI.--PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

{Continncd. from pagr ,39.) 

Pn jHiniiionn \and Photographic Papers] Darken- 
ing DirecUy in Light, and ('oniaining no Soiuhle Silver 

SaltM : Production of . A. anti L, Lumicrc. Phot. J., 

1905, 46. 4f>H. 

Ale “ printing out ” pajters at ])rescnt in use (‘ontain an 
oxcesH of Holultio silvt'r salts, wlueh cause detetioration of 
tlie emulsion, as well as favtiunng tlie formation of sdver 
stains on the negative and jirint. Jt has been hninil that, 
when nalucing agojtts are u(hied to a> silver halide emnlsioji 
(es|,)eeially a t hloridt' emulsion), contaiiung no excess of 
soluble silver salts, the cniulsioji is tlarkened by light. 
Among organic Hubslanees, amino eonuMimuls are less 
activt' in tliiM respeot than hydroxy eompounds. and with 
the latter fht' rtHiueing ]»ro|)<trties <Ic|sukI on the number 
of hydroxy gron[)H present ; resorcinol is very suitable 
for use in making smdi psyicrs. Of iiiorganio substances, 
manganous salts, nitrites and arsenites ar<‘ of interest in 
this connection. 'The reducing agent is ineorjH)rat<!<l with 
the silver emulsion, which may Ik*, ^irepared with gelatin, 
casein, alhnmm, eollodinn, Pamirs prepared as 

indicate<l above are 8tate<l to ][)ossess excellent keeping 
projKjrties, and to bnve no tendency when damp to stain 
negatives. They are toned and fixed in tlu' same manner 
as ordinary ‘‘ juiiiting out *' pa|iers. — T. F. R. 

Eedusii Patemts, 

Photographic Platis, PUmfi or the like ; Developing and 

Finishing and Photographic DetrloperM for nne 

therein. 0, 1). Abel, London. From Act.dJes. f. 

. Anilinfabr., Rerlin. Kng. Pat. 91 IH, May 1, 1905. 

See Fr. Pat. 354, (Klf) of 1905 ; this J„ 1906, 1084.~T. F. P>. 

Reprodveiion of Pkinren <tr the like vdth Aid of CaUdysi». 
Neiie Photograjihischo Oes., A.-O.. Rteglit/, tieniiany. 
Eng. Pat. ‘iO,37‘i, Oct. 9, 1905. Under Int. Uonv., 
Oct. 13, 1904. 

8bk Fr. Pat. 347,732 of 1904 ; this J., 1905, 347.— T. F. B. 
French Patents. 

p£nrodnction : Process of Polychrome Iv Chemiced 

Silectwn of the Crdours, the Original being Jaegmerctied. 
T. M. J. 'J'ruchelut. Fr. Pat. 360, 2H0, Nov. 3, 1904. 
Thie IpiHiiiication relates to a process of reproduoing 


objects coloured only by the three fundamental colours, 
the red consisting^of a mixture of ati Eosin lake and nickel 
phosphate: the bine, a Methylene Blue lake and mer- 
curous chloride, and the yellow, a Martius’ Yellow lake 
and lead stilf^ate. The original is first treated with a 
1 per cent, solution of potassium ferricyanide, woehed, 
treated with a 10 per cent, oxalic aoid solution and washed 
again ; this is saia to convert the red portions of f<hc image 
into orange, and to decolorise the yellow. The resulting 
image is pliotographed, and printing plates mode from 
this and the subseipient negatives. The image is now 
treated with an ammoniacal solution of potassium ferro- 
eynnhle, washed, treated with 2 ^xir cent, sulphuric acid, 
and photographed. The image is further treated with a 
6 cent, ferric ehloiide somtion, washed, and treated 
with an H |Kir eont. [M^tassiiim bichromate solution, washed, 
and immersed in 2 p<‘r cent, sulphuric arid anil again photo- 
graphed. The printing plab's obtained from these nega- 
tives correspond to the red, blue and yellow |K)rtion8 
res|a‘cUvely of the original. Ry now' washing the treated 
image in water, it is stateil to be restored to its original 
colours, the only ditlerencc being that the Martius’ 
Yellow portions are replaced by lead chromate. The 
printing elates are in lied with suitable colours and 
utilised for three-eoloiir printing in the usual manner. 

— T. F. B. 

Flanhlighi l^ov'dcr^. Farbenfabr. vorm. F. Bayer uud Co. 

Fr. Pat. 350,308. Nov. 15, 1904. 

See Eng. Pat. 24,987 of 1901 ; this J., 1905, 1031.— T. F. B. 

Photographic Papen^ for Prodneing Images Sensitive to 

Daylight ; Phosplutre scent . 11. Rail. Fr. Pat. 

35(1,735, Aug. 7, 1905. 

One cubic decimetre of the paper pulp is mixed with 
IfK) grins, of oalcium sulphide, 30 grms. of zinc sulphide 
and 20 grms, of strontium sulphide. The paste is madi^ 
into ])Hper in tlu* usual manner, and this, when dry, is 
reiuieied im|WMvioi]s with a lac varnish. The paper is 
now coated with a sensitive silver emulsion. It gives 
pliosphore.seent jirints W'hen exjHised lameath a negative 
and iini.shed as iisuol. — 3'. F. B. 

Photographic Paper.i : Procc.^is of Making . 1. Hoff- 

summer Fr. J^ot. 357,453. Sept. 2. 1905. 

See Eng. Pat. 17.303 of 1905 ; RiisJ.. 1905, 1189.— T. F. B. 

I'Mrosc . Process for Moktng Threads or Films of . 

S. Pissarev. Fr. Pat. 357,050, Aug. 10, 1905. V., 

jiage 70 

XXII. -EXPLOSIVES, MATCHES, Etc. 

{Continued from page 40.) 

Match Industry of Jltdy. * Bd. of ’'Pradi' J., Jan. 4, 1900. 

The inaniifaeture of phosphorus matches in Italy dates 
buck to 1831. the first match factory being established 
at Empoli. This faidory i.s still in existence, employing 
about 50 workmen. The most important eentrcH of the 
industry are in Piedmont and Tnseany. 

In 1880 tlie e.x ports of wax matehes amounted to 9357 
(piintals valued at 2,198,825 lire, and 0079 rpiintals of 
wooden inalehes valued at 243,100 lire. The industry 
showeil a notable development Ivetweeri the years 1881 
and 1890 ; it reeeivi'd, how’cver, a set-baek in 1895 when a 
law was passed imjaisiug a tax on the manufacture of 
nuitelies. Before the promulgation of this law there wore 
489 immuhiotories of wooden matches and 40 manufac- 
tories ot wax matehes, hut this number has since sliowti a 
gr(?at decrease, and at the fEtvserit day there are only 220 
taetories of both kinds. The formation of a company 
eornbitiing over a dozen lorge firms has brought about the 
closure of a large number of small factories. In 1903—04 
the total output of tlie combine amounted to 8987 million 
wooden matches ami 25,084 million wax matches, the 
total output of the country being 43,178 million wooden 
matehes and 29,623 million wax matehes, 

The importation of wooden matches into Italy is very 
small, but tlmre is a fairly large import of wax matches. 
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citrate and removed, while the barium malate remains 
in solution. The liquid is evaporated on the water-bath 
and when cool, treated with four y rnes its volume of alr.ohol. 
Tho prefinitatc is collected with the aid of the filter 
pump, washed with alcohol and transferred to a platinum 
capsule. Ten e.c. of 10 per cent, sodium hydroxide 
solution are added, ami the whole eva])urated to dryness 
on the water-bath. The residue is then heated for about 
two hours at 120^^ — lUO” C. The protluct is dissolved 
in dilutb hydrochloric acid, decolorised with animal 
rhorcual, filtered, and shaken out with ether, leaving 
the ether in etinfaei wit.li the aquefuis liijuid for half an 
hour, if the amount of a«‘id ho but small. On separating 
and evajKirating the etluTi'al layer, fumarie aeid, derived 
from malic acid, is left. 

By this test, tlie author finds that malie ucul is not 
present as a natural < onstiluent in rasj)herrv juiee, which 
is, however, lich in citric acid, uiid contains veryliflh' 
tartaric acid. — J. O. B. 

Urotropitu' [Ur.rnmrihiflvhflrtrnnfiiK) ; Kjtuminattnn of 

A. VVMdk. Z. anal. C'hcm., liUtr), 44, 7tir)--7tl(5. 

Tiik author has found that Ncsslcr's solution (an alkaline 
sohition of iiKTcmic and potassium iodide) forms n very 
satisfactory reagent for testing the ]nirity of hoxamcthyl- 
enetetraniinc, miiicc it is l apablc of indicating th<> jin som e 
of ammonium salts, amines and jiarafoniialdchyde, which 
are the most common impurities of tins comjionml. 
hexainctliylenctct I amine, w hen dissolved in water and 
boiled with Nessh'r'H solution, will not give either a 
yellowisli-hrow M or hrown colour (ammonia or amines) or 
a jirecipilat<‘ of niercurv (fonualdchvdc) — A. S. 

Euphorbium \<nid JUarfuni (or wa'cj A. Tseinreh 

ami Paul. Xlll/f., page* 82. 

OLV. I NIC- Q I / .1 A' TTTATJV h\ 

Trf'ha/osc; /)rt<rlion and J)fl<'tviiH(itoni of la PJanis 

by 'finans of Ihv Kn.ymv Trch<dtifn\ P. ♦ Hnrnng. 

.7. Phnrm. Plum., PtOti, 23, Iti— 20. 

The jircseiice of trehalose in inushrooms and fungi 
may he detected, ami its proportion detirirnited by con- 
verting it into dext n)Me by the action of tlie enzyme 
trehalase. An a<tive jaefiaration of this eir/.yim' is 
obtained by eulli\aling Aspt njdluf^ in'grr m Hanhn's 
solution. After about ItO hours at Iht' P. the nutrient 
liquid is decanted off ami replaced by water, tlu' operation 
being performed five or six times. The mould is then 
grown, the <MjltMrc is separated, )ir<‘ss<‘d and ti rated with 
05 per cent, aleohol for tlinie hour.s, drained, and 
then dried and powdered. This }iow'(h'r will invert tw'iee 
its weight of trehalose in 48 hours at 31V P. To extract 
the trehalose, the freslily-cut plants are chopped up 
and extracted twice in succession with an equal weight 
of boiling 80 JUT cent, ah’oliol, (lie extracts being mixed, 
filtered and concentrated in radio to a small volume. 
The liquid is mixed with four times its volume 
of 80 pir cent, alcohol ami the jirecijiitato allowed to 
settle, 'rile solution is poured off and the preeifhtate 
again treated with water and alcohol in a similar manner. 
The aleoholio lupiids, ('ontaining the trehalose are evajio- 
rated to dryness in mcuo ; the sugar is dissolved in 
thymolised water and treated with the AApiryilhis 
preparation at C. After 10 days the invrr.«ion is com- 
plete, and the quantity of trehalose, |nji)— 1{17’3®. is calcu- 
lated from the decrease in optieal rotation. Jii (litocybc 
nebidaris, the author found 0 04 per cent, of trehalose 
calculated on the fresh plant substance. — J. F. B. 

Tannin in U inc ; Ddcrminatiori of . Ti. Krainszky. 

Z. anal. Cheni., 1906, 44, 76(1—700. 

Foit the determination of tannin in wines, the author uses 
as a precipitant an ammoniacal solution of zinc sulphate. 
The normal constituents of wine, including the colouring 
matter, have no influence on the precipitation of tannin 
by this reagent. The zinc solution is prepared by dis- 
solving about 26 grins, of pure zinc sulphate in water, 
adding ammonia until the precipitate formed at first, just 
re-dissolves, then adding a further 300 c.c. of ammonia 
Olid making up to 1 litre. Fifty c.c. of a red wine or 


I lOO c.c. of a white wine are made alkaline with ammoola 
and treated with 20 c.c. of the zinc solution, the mixture 
! is stirred, and made up to 300 e*.c. with warm water. 
After standing, the [irecipitate is washed several times by 
j deeantation with hot, faintly ammoniacal water, and 
j collected in a (looeh crucible containing a little asbestos. 

I The precipitate is dried at UK)*^' — 130^’ C., weighed, ignited 
1 in a tared crucible, will) the addition, finally, of a few 
I drops of nitric acifi, and again weighed. The difference 
I between the weights of the dried and ignited precipitates 
I gives the quantity of tannin. — A. S. 

I XXIV.- SCIENTIFIC & TECHNICAL NOTES. 

i {^\mtinucd from page 44.) i 

Phofiphoruit Tiibromidr and T ri' iodide, ; Action of 

\ Aiinnoiiia on . \ J*rodnc(wn of Phoaphamide and 

Phosphimidc.] C. Hugot. t'om[»ICH nuid , 1905, 141, 

' M236-1237. 

Ammonia ri'acts at 96’ C. on phosphorus tri bromide, at 
slightly higher Icnux'raturcs on the tri-iodide, forming 
V'dlow phosphnmide * 

!r>NH,-f Plti;i- 3(Nll4ltr.3NH3)-f PfNHgla. 

: 'Hiis eiiii he wqiHrntod from tho ammoniacal ammonium 
bromide fotimMl. but (lisNolves in the corresponding iodine 
i eoiiipouiMk Whellier isolated or in solution, it slowly 
i <lee())iipo.seM (more rapidly at higher tcrnneraturcs) 
VK'lding phosphimidc . ‘-2P(N is -- P 2 (NH )3 
Pho.sphiiiiKh' is a blown suhstaneo W’Wch decomposes 
on li<*alnig. .1. T. D. 

Si’firuous Add ; Aefom of Dexiioav on — — . \Amovp}i(yUH 
S({(nuun.\ <). d(' ('oiiinck ami (3iau\euet. Comptos 
kikI., 1905, 141, I2:>4— 12.35. 

\Viri<N Koliilions of do.vtroHc and selenious (or selenio)acid 
ar<‘ gently luMited together, tho selenium separated is in a 
bemi-eolloi<lal condition red, umorjihous, insoluble in 
earhon bisulphide, extreinelv finely divided ami difficult 
to separate fiom the liquid by settlement or filtration. 
At 1(H)' (!. it IS partially traimformad into ordinary black 
; selenium. .J. 'V. J>. 

Pigdoxoac. 11, Kihani. Ber., 1906, 38, 4040 — 4043. 

Pioj'ioxit.sK, (see this J., 1898, 1174) is now 

! show'i) to hr* an aldAse sugar having the constitution 
1 CHyAMIOH i^CHoPOH, It floes not yield art osazono, 
and it IS rcmhly oxidised in afpieous so’lution by bromine 
to fligitoxonic acid, which exists in tho form of a lactone 
, and yields on uncrystallisable calcium salt. Digitoxose 
IS en»'rg<»tically oxidiscit by concentrated nitric acid, but if 
, tlie calcium salt of digitoxonie aeifl bo treated with nitric 
acid, a dihyfiroxvciuturie aeid is the main product, thus 
confirming the above constitutional formula for tho simar. 

-~'J. F. B. 

I Prizes. 

I Portland CtrnnU ; Pcaearch on . 

' I'liK Prussian Government and tho (ferman Society of 
Porflaml (.'en)»>nt Munnfaclurers offer premiums to the 
1 amount collectively of 3090 marks (about £160) for essayv 
■ on the processes wdiieh take place in tho hardening of 
hydraulic ceimuits. 'J'hc (assays which take as general 
' subject matter the demonstrafhm of the properties and 
* of the induration process of calcareous hydraulic comenis, 

, synthetically. aiiHlytically, microscopically and mineral- 
i ogically as applied t<> hardening in air, fresh and sea water, 
i may flenl with all or any of the following questions ; — 
i (a) To prove whether silicic acid, alumina and oxide of 
! iron combine with lime as crystalloids in stable propor- 
lions, or os colloids in varying projxjrtions. (6) To prove 
I wbfdher double combinations result l»etween silicic acid, 

1 alumina, and oxide of iron with lime, and in what manner 
these Huh.stances take part in tho hardening proceaa. 
(c) Omsideration of the swelling phenomenon whioh 
ttoeompanies the hydraulic hardening, (d) Oonsideratjon 
of the influence of the ^rniicrature and the duration of tho 
burning process on the difftTcnt kinds of hydraulic cemonta. 
(e) Properties of puzzuolana and its baraening with lime { 
beginning with silicic acid, as the most active and promi- 
nent puzzuolana, alumina, oxide of iron, and manganeoef 
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independently and in combination with silicic acid, cither 
as natural or artificial puxzuolana. The paper# must he 
written in German and muRt be submitted under a norm, de 
^ume to the Min'fttry of Public Worh«, SO, WilhelmatraKHc, 
Berlin, on or before Doc. SI, 1906. 


Trade Report. 

Uniteij Kingdom; I'kaohj of - ^ jn llMiS. 

fid. of Trade Jnn. 11, IfMib. 

The following table aliowH the vnlue of eertaui iniportK 
from foreign countnea and British poKseBniotm during ilu' 
twelve montlm ended De^vrnber liNt laat, aa <ioin])are(l 
with the corresporubng periods of the two pi-ovions yoars - 

j Year emlml Hl»t Booeinbfi. 


Raw MATKttULfi anu Ar- 

TJ0T.RS MAINLY Oa- 
MANUFACTmiEn-- 
Coal, coke and patent fuel 
Jmn ore, scrap iron and 

steel 

Other niclallie ores 

Wood and timber . . . 

Cotton 

Wool 

Other textile materials . 
Oil-sncdH, mitn, oils, fats 

and «ums 

Hides and undressed skins 
Materials for paper making 

ARTlCtRP WlIOLt-Y OK 
MaTNLV MANtJFAOTOHKD 
Iron and steel and manu- 
factures thereof 

Other metals and marfli* 

factures thereof 

Chemicals, drugs, dyes and 

colours 

beatluT and manufactures 

th«re<5f 

Karthenware and Klass , . 
Paper 


rhe valno of the export** of borne ]iro<tnfe, al^o of foreicn 
and colonifil nroduee. during the 12 inontliB of 19(1.5, ns 
com[)jm*d witli IIMM nnd in sliown in the following 

tnbio — 

Year ended .'list Hceernher 
lOO.'l ! 1004 ] J0()6. 


Raw MATBjUAi.f; and Ar- 
-nCLKH MAIRLV PN' 


MAIRIY MANtTFACTURlP 
Iron and stetd and monu* 

factnres thereof 30,309,261 

Other metals and manti* 

laotnres thereof 6,ft6S,80ft 

Chemloals, drugs, djea and 

colours 18,544,65i 

leather and manufacturea 

Ihrareof 4,0i«,«00 

Earthenware and glaie . . 8,£7a.482 I 

Pap«r 1796.860 


28.006.671 31,827,142 

0.091,421 8.»84,600 

13,647.449 14.636,195 

4,768.m 6,668,674 

3,116.223 3.200,281 

1.876,797 1.088.870 


Subjoined are partioulam in respect to importa and 
©Kporta of articles of interest to chemioal indiiatry 


Impori/t. 


19U3. 

1904. 

1905 

£ 

£ 

£ 

3,9H7 

2.689 

4 2, .582 

4,887.793 

4,. 599, 200 

5.5:10.7.84 

6.916.41)1 

6,597.702 

7,611.185 

27,122 966 

23.637,98.5 

23.276.3.68 

45,026,678 

56.024.825 

52.370,878 

23,rtOH.K()tt 

^3.316, 465 

26.648,261 

11.829.806 

18,030,669 

14, .51 7,288 

24,461,171 

25.200.605 

^ 23,504.010 

7,381,872 

, 6.576,310 

! 8,084,824 

3,431.467 

1 3..554.133, 

, 3,804,692 

8,662,481 

8.216,772 

1 

i 

8.588.671 

18,51 1,270 

20.95.3,877 

1 21.840,609 

8,848,292 

J 9,211,770 

; 0.624,607 

11.313.951 

! 10.89.4. 182 

1 11,037.762 

4.780,739 

4.337.273 

1 4.:U0,9I6 

4.850.183 

I 4,940,619 

; 6.166.146 1 


MANTFACrmED - 

f 

£ 

£ 

Coal, coke and patent fuel | 
Iron ons, siTap Irtw, and , 

27.202,786 

26,862,386 

1 26,061.117 

sleel : 

453,046 

600,621 

474,866 

Other metallic ores . ... 

134,843 

130.630 

116,01 ( 

wood and timber 

51,104 

67.693 

793)46 

Cotton 

— 



Wool 

1,002,997 

1.6l3,7:i7 

1,744,772 

Other textile rnateriah* . . 
Oll-smis. Tints, oJls, fata 

128. ;m5 

179,672 

156,578 

and gums } 

2.976,561 

1 :,!,760,019 

2,607.:il0 

Hides and undressed skins i 

1.276.836 

1,428.041 

1,854,620 

Materials for paper luakiug j 

409.624 

428,481 

. 5.JS.623 

ARTicias Wholly and j 





Articles. 

Quantities. 

Value in £. 

Chemicals"- 

Bleaching materials 

336,, 396 cwt. 

61,302 

Borax „ 

254,608 „ 

103.565 

Brimstone 

400,313 

09,78:; 

Coal prodorta (not dyes) . . . 

93.:(0:] 

66,477 

Cream of tartar 

*66 840 

247,881 

Glyeprin 

*79,924 .. 

141,630 

Miiriat^^ of ammonia 

4,669 

6,393 

PotoHTium nltrahs 

tl82.()52 .. 

17.3,689 

Hoda compounds 

*.305.704 

115,606 

Bulphunc acid 

*02,691 

7.224 

Tartaric and 

36.443 

177.196 

Cncnuirierated 


♦1.943.008 

CondeuHcd milk 

;13,944 

62.642 

(sweeteiuMl) 

760.888 „ 

1,522,261 

Drugs and medlelnwi — 

Cinchona 

*31.2.51 

74.724 

Quinine 

1708.866 oz. 

32.708 

Gum arable 

73.312 cwt. 

*106,697 

Ln«*dye, shellac, 

tOO.772 

755,730 

Mineral water 

*1.409.922 dor bo 

ts. .308.53.5 

Otis, (coco, cotton, olive and palm) 

— 

600.419 

Petroleum 

300,110,335 gals. 

5.423.115 

Quicksilver 

*2,552.686 Ih 

1 t ‘^56,768 

Rosin 

1.610,620 cwt 

6S7.842 

Wacchurin 

*850.896 or. 

38,368 

.Sflentitlc; apparatus 

— 

846,920 

Hoap 

*473.066 cwt 

500.4.10 

Hugurlrctlued and umcllnrd) . . 

't27,706.467(‘wt 

10,484,785 

Turpentine 

526,699 

1 104,000 

Yeast 

' *175.3S6 .. 

365,860 

* N'otwhlc inert ast’B. 

1 Notjilde ^ 

decreases. 


Chemirals, drugs, Ac — i 

lUeuching materials *937, 

Coal prodoota (not dyes) .... iu.324 

Copper sul]>hAte ! t.56 

Cream of tartar i fl 

Pye*stuirs I 246 

Glycerin I 147 

Manure (rhemlcal) | 661 

Muriate of ammonia 1 id) 

Bmla compounds 4,721 

Sulphuric add i 85 

Tartaric add 1 

Uneuumerated | 

Medicines — * 

Quinine j 891 

Oils (Cure, olive and palm) ... I 

Hdentltic Instruments ' 

Koap 1 1,230 

Vinegar i 434 


*937,267 ewt. 
10,324,789 .. 


1 1.55.893 tons 

1,125,827 

i fl. 104 cwt. 

1 4.612 

246.099 

1 :i78.314 

1 147.100 .. 

1 301.141 

j 661.204 tons 

1 3 466.768 

1 90.260 fvt. 

1 128.202 

: 4,721,?:l5 .. 

l,4;ie.624 

1 85.752 .. 

' 34,700 

1.572 „ 

1 7,687 

1 _ 

2,484,719 

891,578 nr, 

48.057 

1 - 

70,638 


1 598,460 

1,230.310 ewt. 

1,284,158 

1 4:14,071 gals. 

I 44,4:U 


Notable Increases. 


t Notable deercases. 


Samples of British Goods ; ExHiBmoit of at 

Cape Town and Chicago. 

Sd. of Trade J., Jan. 4, 1906. 

The Board of Trade desire to draw attention to the 
fact that Mr. E. J. OitUdl (tlie Socretniy of the Cape Town 
rhamjH'r of Commerne), and Mr. A. Finn, H.M. Consul 
at Chicago, are prepared to receive BamidcR from Britiah 
jimnufactatrers, at the manuiacturerR’ riak, and to exhibit 
Much Mamplea, nispt'clivoly, at the (chamber of Commerce 
and at 1 he ('onBulate. lances should be attachcii in sterling 
f.o.b., or or if possible in currency, landed, duty paid. 
No charge u proposed at Capo Town, but at Chicago a 
fee of per square foot occupied by the exhibitors has 
to be made for any period not longer than a war. Messrs. 
Hickie, Borman, Grant and Co., of 14, Waterloo Race, 
London, 8.W., have consented to act as forwarding 
agents for any paekagea Intended for the sample room 
at Chicago. 
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ViRm AND Chbmioai. Tradv in 1905. 

J, C. Umn^. Clumber o/ Com* J., J<m., 1906. 

The Bhrinkago in value of drugs and ohemieala reached 
an acute stage at tlie end of 1904. In the aggregate the 
volume of ouBiness in 1905 has ahown improvement, 
but it has been apparently in export rather than in homo 
trade, apd it may w that the ratio of profits has not Ix^en 
maintained, and it is on thiH account that the incrcaned 
exportii as shown in the Board of ^[Vade returns, may bo 
an iiidioation rather of weak trade at liome, and a desire 
to keep factories running and men employed by a forcing 
of export trade. Heavy <’hemicals have shown an up- 
ward tendency during the past year. Potash SHiis, 
priiutipally due to the shortage of the beet cirop in the 
previous autumn, have been on a higher scale. Tartaric 
acid has aUmt maintaineii its level, but higher rates have 
ruled tor citric acid, and although at the close i\f the year, 
prices ar»> liardly at their beat, yet they finmh nt least 25 
per cent, higher than t)io corresponding time of IIKM. 
Metals generally have shown a 8t<rong upward tendcru'y. 
The appreciation in the value of antimony at the olowi 
of 1904 has Ihmui practically maintained. Tin lias advanced 
to almost prfiliibitivc pnues, whilst zinc, and latterly 
copper, have also shown coiisiderahle advances. Bismuth, 
which at the close of 1904, woa advanced by about 20 per 
cent., has, after a small advance at the beginning of the 
year, suffered a large drop at the hands of the syudioatc 
ooniroiling Its sole during tlie last few weeks. Mercury 
has varied a triHe in priiic, but competition in mercurials 
has presumably reduced tiu’ level of profit to practically 
nothing, so that the sooiut a n^asoiuihle ugremneut of 
prices is mode the betUir, at any raUi, tor the manufacturers. 
Silver also shows considerable appreciation in value, 
and this has naturally had a correspondhig effect in those 
products Coming hi this country frimi (.nina, &,c. The 
very considerable advance that was made in iodine during 
the month of February resulted apparently in attracting 
considerable comjietition to this country both from Japan 
and also (Jerinany. (Chloroform, whicli as a result of the 
breaking of the bleaching powiler (bnvention, dropjieci 
to the lowest point on record during J904, has been 
raised, by agreement of manufacturers, by at least 3.3 per 
cent., and there is every indication that pricfcs u’ill be 
maintained. French lavender fffiwej’s and their producta* 
have shown considerable increase m ju ice, part ly due to the 
drought, which has also affectcrl prices of saffron, whii-h 
are very high, and it is stated luis piactically ruined the 
iSpanish olive oil crop, aItJiough fortunately, the Italian is 
unaffected. In camphor, prices have reached a very 
liigli level, and are higher and tinner than they have been 
during the jiast 12 months. Whether the development 
of the Japanese celluloid industry lias resulbid in a eonsider- 
ahly increased liomc demand nr not, is not clear. American 
iurptmtino has shown violent fluctuations, closing firm, 
hut the prices that have ruled dining the year apjxjar 
to indicate fairly plainly that most of the so-cal]e.«J turjjen- 
tine substitutes have not been efficient ones. Norwegian 
coil liver oil, which had shown firmness during the early 
autumn, closed flat, but prices cau hardly las lower in view 
of the comparatively small stocks held,* and in the event 
of the cod fisliing being either delayed, or tlio yield of oil 
poor, prices should show consicterahle advances. In 
alkaloids there lias been but little sjx'eulation. (Jjiiiniiio 
apjKiars to have ceased to attract, wliilst the decreased 
consumption of cocaine, owing to the r(»strietions placed 
upon it in India and elsewhere, luw had the general effect 
ot depressing juices, with a slight spurt only just at the 
end of the year. 


New Books. 

Adolf von Bakybb’s Gbsammxltb Wjbrkk. Heravw* 
gegebfui zur Feier des siebzigsten Goburtatagea d«s 
Autors, von 8©inon Schiileni und Froundeu. In Zwei 
Biindon. Mit dem Portrat dos VerfoasorB kx Phot©- 
gravuro, &c. Friedrich Vieweg und Sohn, in Braun- 
schweig, 1905. Price M.lfi. Bound in clotk, M.20, 

Twolarge 8vo volumes; Vol. 1. containing Baeyej’s portrait 
as frontiopieoe ; preface by the Committee ; a chapUw by 
Baoyor entitled Erinneriingen bus meinem Ixilien, 1935« 
1906,” including “ Erinnenmgun aus dar Stiaasburger 
Htudienzeii, 1871^1876,” by Krnil Fischer. Then a chapter 
entitled “Meine wissenschaftliche Arbeiton in dm Jahron 
1865-190.5/’ and Anally one entitled “Zur Goschichto 
dor Indigo-Syniheso.” Following tlmso is a oottti^ndium, 
tilling 03 jxigea, of the titles of Riuiearchos emanating from 
Jtaeyer’s Laboratories in Berlin, Htrassburg and Munich* 
with the names of thowi who cosoperated with him. 
Vol. 1, contains tfllO j>nges and Vol. ll. 1 169* with a final 
filphabotical index of subjects. These resean'hes are 
{•lassifled in a sjHieinl Table of Contents (OXIX. to 
(’XXX U.), according to order of date, whilst in the tfOXt 
itself they ore collected into MonograjJis, according to the 
General Tlfimcs or Subjects treaUid of. /Thus, nineteen 
groups are dealt with, and are as follows ; — 1. Organic 
ArHonic (’omjioundH. IT. The Ih’ic Acid Group. 
111. Indigo. IV’. JuvestigatioTiH which have relationship 
to the Indigo researches. V. I'yrrol and tho Pyridine 
Bas<«. VI. Dehydration and Condensation. Vll. 
Idithalelns. Vlli. Tiio Chemistry of the Hydro- 
aromatic f/ompoundH, Building up of Mellitio Aoid, 
and t constitution of lienrene. IX. Investigations on 
the Terjrieiica. X. The Nitroso Compounds. XI. Fnr- 
fiiral. XII. On the Aoetviene C’omjxiunds w»d the 
'riieory of Tension. XIII.* The PeroxidoB. XIV. The 
Basic Projxirties of Oxygen. XV. Dibenzalooe^ne and 
Tiijihenyl methane. XVI. 'rioatises on CtMiain Sub- 
Htano€)s in the Aromatic Herics. XVII. Similar Treatises 
on (Wtain BotlieK of tho Aliphatic (iroup. XVIII. Nomen- 
clature. XIX. Mistxillaneous, 


Kubzbs Lehrxuch dkr Oroanischkn Chbmib. von 
Prof. Dr. A. Berntji.sen, 9te Auflago, Bearljeitet in 
Goineinschaft nut Dr. Ernst Mohr. Frwidrioh 

Viewog und Selin. Braunschweig, 1906. Price MAI. 
Bound in cloth, M. 11.80. 

Hvo volume, c6ntaining 601 jiages of subject matter, and 
an aljihalxdical index. After an introduction of 34 pages 
dealing witli general methods and theories, the main 
subject is treated of under tho following divwions : — 
Group 1. Methane Derivatives. 11. Chemistry of tho 
Isoeyelic Compounds. III. Tho lletorocyolic (Jonijiounds, 
including thosi; of which each contains in I ho molecular 
ring or cycle, three, four, five or six atomic moinber* 
or groups. 


Die Elektuolyhe GpjsciiMuLZENicn Balze. Mono- 
grajihie n iibor aiigewandl-e Elektrochoinio. Zwoitor 
Thcil ; Das Gesotz von Faraday ; die Ueberfuhrung 
und Wandorung der lonen ; das Leitvormbgon. Von 
Riohabd Loxbnz, Ph.D., Professor fvir Kloktro- 
chomie und Physikalisohu Chemie am eidgtm. Poly- 
toohnikum in Zurich. Wilhelm Kiiapp’s Vorlag. 
Hallo a. H., 1J^5. Price M.8. 

8vo volume, containing 243 pages of subjoct matter, with 
59 illustrations, and including from two to thro© PAgofi 
of a bibliographic index. There are alphabetical Indexea 
of tho names of authors and of sublets. Tho eubjoot ia 
divided as follows ;-*A. Faraday’s Law ; B. The move* 
monts of tho Ions ; and C. Conductivity. Appendix I. Con- 
ductivity of GlasS) Porrclain and Quartz. Appendix 11> 
Various Btatomenta in Xitotikturc as to tho Conductivity 
of Oxides, Sulphides and Selonidos. 
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independently and in combination with silicic acid, cither 
as natural or artificial puxzuolana. The paper# must he 
written in German and muRt be submitted under a norm, de 
^ume to the Min'fttry of Public Worh«, SO, WilhelmatraKHc, 
Berlin, on or before Doc. SI, 1906. 


Trade Report. 

Uniteij Kingdom; I'kaohj of - ^ jn llMiS. 

fid. of Trade Jnn. 11, IfMib. 

The following table aliowH the vnlue of eertaui iniportK 
from foreign countnea and British poKseBniotm during ilu' 
twelve montlm ended De^vrnber liNt laat, aa <ioin])are(l 
with the corresporubng periods of the two pi-ovions yoars - 

j Year emlml Hl»t Booeinbfi. 


Raw MATKttULfi anu Ar- 

TJ0T.RS MAINLY Oa- 
MANUFACTmiEn-- 
Coal, coke and patent fuel 
Jmn ore, scrap iron and 

steel 

Other niclallie ores 

Wood and timber . . . 

Cotton 

Wool 

Other textile materials . 
Oil-sncdH, mitn, oils, fats 

and «ums 

Hides and undressed skins 
Materials for paper making 

ARTlCtRP WlIOLt-Y OK 
MaTNLV MANtJFAOTOHKD 
Iron and steel and manu- 
factures thereof 

Other metals and marfli* 

factures thereof 

Chemicals, drugs, dyes and 

colours 

beatluT and manufactures 

th«re<5f 

Karthenware and Klass , . 
Paper 


rhe valno of the export** of borne ]iro<tnfe, al^o of foreicn 
and colonifil nroduee. during the 12 inontliB of 19(1.5, ns 
com[)jm*d witli IIMM nnd in sliown in the following 

tnbio — 

Year ended .'list Hceernher 
lOO.'l ! 1004 ] J0()6. 


Raw MATBjUAi.f; and Ar- 
-nCLKH MAIRLV PN' 


MAIRIY MANtTFACTURlP 
Iron and stetd and monu* 

factnres thereof 30,309,261 

Other metals and manti* 

laotnres thereof 6,ft6S,80ft 

Chemloals, drugs, djea and 

colours 18,544,65i 

leather and manufacturea 

Ihrareof 4,0i«,«00 

Earthenware and glaie . . 8,£7a.482 I 

Pap«r 1796.860 


28.006.671 31,827,142 

0.091,421 8.»84,600 

13,647.449 14.636,195 

4,768.m 6,668,674 

3,116.223 3.200,281 

1.876,797 1.088.870 


Subjoined are partioulam in respect to importa and 
©Kporta of articles of interest to chemioal indiiatry 


Impori/t. 


19U3. 

1904. 

1905 

£ 

£ 

£ 

3,9H7 

2.689 

4 2, .582 

4,887.793 

4,. 599, 200 

5.5:10.7.84 

6.916.41)1 

6,597.702 

7,611.185 

27,122 966 

23.637,98.5 

23.276.3.68 

45,026,678 

56.024.825 

52.370,878 

23,rtOH.K()tt 

^3.316, 465 

26.648,261 

11.829.806 

18,030,669 

14, .51 7,288 

24,461,171 

25.200.605 

^ 23,504.010 

7,381,872 

, 6.576,310 

! 8,084,824 

3,431.467 

1 3..554.133, 

, 3,804,692 

8,662,481 

8.216,772 

1 

i 

8.588.671 

18,51 1,270 

20.95.3,877 

1 21.840,609 

8,848,292 

J 9,211,770 

; 0.624,607 

11.313.951 

! 10.89.4. 182 

1 11,037.762 

4.780,739 

4.337.273 

1 4.:U0,9I6 

4.850.183 

I 4,940,619 

; 6.166.146 1 


MANTFACrmED - 

f 

£ 

£ 

Coal, coke and patent fuel | 
Iron ons, siTap Irtw, and , 

27.202,786 

26,862,386 

1 26,061.117 

sleel : 

453,046 

600,621 

474,866 

Other metallic ores . ... 

134,843 

130.630 

116,01 ( 

wood and timber 

51,104 

67.693 

793)46 

Cotton 

— 



Wool 

1,002,997 

1.6l3,7:i7 

1,744,772 

Other textile rnateriah* . . 
Oll-smis. Tints, oJls, fata 

128. ;m5 

179,672 

156,578 

and gums } 

2.976,561 

1 :,!,760,019 

2,607.:il0 

Hides and undressed skins i 

1.276.836 

1,428.041 

1,854,620 

Materials for paper luakiug j 

409.624 

428,481 

. 5.JS.623 

ARTicias Wholly and j 





Articles. 

Quantities. 

Value in £. 

Chemicals"- 

Bleaching materials 

336,, 396 cwt. 

61,302 

Borax „ 

254,608 „ 

103.565 

Brimstone 

400,313 

09,78:; 

Coal prodorta (not dyes) . . . 

93.:(0:] 

66,477 

Cream of tartar 

*66 840 

247,881 

Glyeprin 

*79,924 .. 

141,630 

Miiriat^^ of ammonia 

4,669 

6,393 

PotoHTium nltrahs 

tl82.()52 .. 

17.3,689 

Hoda compounds 

*.305.704 

115,606 

Bulphunc acid 

*02,691 

7.224 

Tartaric and 

36.443 

177.196 

Cncnuirierated 


♦1.943.008 

CondeuHcd milk 

;13,944 

62.642 

(sweeteiuMl) 

760.888 „ 

1,522,261 

Drugs and medlelnwi — 

Cinchona 

*31.2.51 

74.724 

Quinine 

1708.866 oz. 

32.708 

Gum arable 

73.312 cwt. 

*106,697 

Ln«*dye, shellac, 

tOO.772 

755,730 

Mineral water 

*1.409.922 dor bo 

ts. .308.53.5 

Otis, (coco, cotton, olive and palm) 

— 

600.419 

Petroleum 

300,110,335 gals. 

5.423.115 

Quicksilver 

*2,552.686 Ih 

1 t ‘^56,768 

Rosin 

1.610,620 cwt 

6S7.842 

Wacchurin 

*850.896 or. 

38,368 

.Sflentitlc; apparatus 

— 

846,920 

Hoap 

*473.066 cwt 

500.4.10 

Hugurlrctlued and umcllnrd) . . 

't27,706.467(‘wt 

10,484,785 

Turpentine 

526,699 

1 104,000 

Yeast 

' *175.3S6 .. 

365,860 

* N'otwhlc inert ast’B. 

1 Notjilde ^ 

decreases. 


Chemirals, drugs, Ac — i 

lUeuching materials *937, 

Coal prodoota (not dyes) .... iu.324 

Copper sul]>hAte ! t.56 

Cream of tartar i fl 

Pye*stuirs I 246 

Glycerin I 147 

Manure (rhemlcal) | 661 

Muriate of ammonia 1 id) 

Bmla compounds 4,721 

Sulphuric add i 85 

Tartaric add 1 

Uneuumerated | 

Medicines — * 

Quinine j 891 

Oils (Cure, olive and palm) ... I 

Hdentltic Instruments ' 

Koap 1 1,230 

Vinegar i 434 


*937,267 ewt. 
10,324,789 .. 


1 1.55.893 tons 

1,125,827 

i fl. 104 cwt. 

1 4.612 

246.099 

1 :i78.314 

1 147.100 .. 

1 301.141 

j 661.204 tons 

1 3 466.768 

1 90.260 fvt. 

1 128.202 

: 4,721,?:l5 .. 

l,4;ie.624 

1 85.752 .. 

' 34,700 

1.572 „ 

1 7,687 

1 _ 

2,484,719 

891,578 nr, 

48.057 

1 - 

70,638 


1 598,460 

1,230.310 ewt. 

1,284,158 

1 4:14,071 gals. 

I 44,4:U 


Notable Increases. 


t Notable deercases. 


Samples of British Goods ; ExHiBmoit of at 

Cape Town and Chicago. 

Sd. of Trade J., Jan. 4, 1906. 

The Board of Trade desire to draw attention to the 
fact that Mr. E. J. OitUdl (tlie Socretniy of the Cape Town 
rhamjH'r of Commerne), and Mr. A. Finn, H.M. Consul 
at Chicago, are prepared to receive BamidcR from Britiah 
jimnufactatrers, at the manuiacturerR’ riak, and to exhibit 
Much Mamplea, nispt'clivoly, at the (chamber of Commerce 
and at 1 he ('onBulate. lances should be attachcii in sterling 
f.o.b., or or if possible in currency, landed, duty paid. 
No charge u proposed at Capo Town, but at Chicago a 
fee of per square foot occupied by the exhibitors has 
to be made for any period not longer than a war. Messrs. 
Hickie, Borman, Grant and Co., of 14, Waterloo Race, 
London, 8.W., have consented to act as forwarding 
agents for any paekagea Intended for the sample room 
at Chicago. 
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Journal and Patent Literature. 


L--General Plant, Apparatus i 
IL'^Fnel, Qas, and Light .... 


Page, 

I and Machinery 112 
114 

OQL— 'BesUnotire Distiilation, Tar Products, 

Petroleum, and Mineral Waxes 117 

%IV.— Colouring Matters and Dyestuffs 117 

V.— Preparing, Bleaching, meing, Printing 

and Finishing Tex^es, Yams, and Fibres 118 
Vt, — Colouring Wood, Paper, Leather, &o. . . — 

TH.— Acids, Alkalis, ana Salts, and Non* 

Metallic Slemente 120 

Till. — Qlass, Pottery, and Enamels 122 

IX — Buffing Materials, Clays, Mortars, and 

Cements 

X — Metallurj^. 

3jX — Eleotro-^emistry and Electro- Metallurgy 
JCn.— Fatty Oils, Fats, Waxes, and Soap .... 


122 

123 

126 

128 


Class. 

XIIL— Pigments and Paints { Beslns, Vamishss^ 
2 bo. ; India-Bubber, d;c. ,. 4 ,, ^ 4 

XtV.— Tanning^! Leather; Olue, Sis^ lEhObt 
and Horn; Ivory and Svbstitutss 

XV. — Manures, &o. 

XVI.— Bugar, Starch, Oum, &o, 

XVIL—Brewing, Wines, Spirits, See, ,4 

XVIIL— Foods; Sanitation; Water PoriffestiOT; 
Wid Disinfectants 

XIX.— Paper, Pasteboard, Cellulose, O^nloid, 
XX— Fine Chemicals, Ailudoidt, EssenUsl Oils, 

and Extracts. 

XXI. — Photographic Materials and Fiooetsss 

XXIL— Explosives, Matches, &q. 

XXin. — Analytical Chemistry m 

XXIV.— Scientific and Technical Notes 


'PlTB^ BPKOtrrcATTOKH nwv bf obtained by poet by remitting as follows . 

Jlnglith. — Scf. each to the Comptroller of the Patent OfQco.C. N. Dalton. Bsq., Southampt<m BuildiiUEi. Chanoery Isae. LondoiL 
Vnitid .Stofss.— 1«. each, to the flecretary of the Society. 

Prenoh. — 1 fr. 26 c. each, to Belln et Cie, 66. Hue des Francs-Bourgeole. Paris (84>.). 
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Official Notices. 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
^any of its Local Sections, are requested to take notice that 
‘mder Buie 48 of the Bye-laws the Society has the right of 
’’priority of publication for three months of all such papers, 
judringement of this Bye.law renders papers liable to be 
^re|eoM by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
. be furnished to the author. 

Melnbers are reminded that the subsoription of 25«. 
'lor 1906, payable on January IsL should bo sent 
In good time to the Hon. Treasurer (Mr. Samuel Hall) in 
•wm to ensure continuity in the receipt of the Society’s 
^ifoumal* 

DECENNIAL INDEX, 1896-1006. 

A Collective Index to the first fourteen volumes of the 
Journal (1882—1895), a volume of 650 pages, was pub- 
^Ushed in 1899 : a few copies of this are stUl left, price 
10a A second volume, embracing the period 1896 — 1905, 
U notr in preparation, and will be ready for printing in 
. 1906. It irin contain both a subject matter and authors* 

- tthmes portion, and will be a volume of about 900 pages, 
nnilomi in size with the Journal. As the number of 
‘‘OQplei to be printed wiU depend on the number of applioa- 
Mobs from members, the Treasurer k prepared to receive 
eubsorinUens at the rate of lOt. each copy. A form of 
^pplkmon tot this purpose will shortly be issued. 

; V THE BINDma OT ^E JOURNAL. 

The twp unpag^ official pages, ooritaining the lists of 
wonoU iind Committees, issued w^ this nuntber of the * 
in bfmtoi, be p^boed in ftcniol page 1 ; 


Changes of Aidms. 

Adrot, I.eon, I/o Rosny sous Bois ; 12. Bus V 

Lofoullon S Puteaux (Seine), IVanoe. / 

Al]x>rs, Wm. 0 ., l/o White Street, Brobdway and' ^9tSt . 

Street, New York City, U.S.A. 

Ardagh, B. G. R.. l/o Parkdale ; School of Praotlcgl ^ 
Science, Toronto. Canada. r ; V 

Austen, Prof. Peter T., l/o Brooklyn; Jouimals ,1 

West 86th Street, and oommunioationn JMSmi 
Street, New York aty. U.8.A. 1 

Bassett, Wm. H. ; Journals to 146, Xitohfi^d 

Torrington,’ Conn., U.S.A. ^ i' . 

Biggort, W, L., 1/0 Bridge of We^ ; ^BossardblL : 

eolm, N.B. > 

fiiilington, Chaa., jun., l/o Studleigh ; Helmath^#WChll{^ 
Lo^port, Staffs, /Z , 

Bra^, E. B., l/o 1745 ; 1888, Chicago Amdc, Evwiwtpit,. ' 
Hi ., U.S.A. '/ ' ''f,*''”'/ 

Oranfield, Wm. ; all communications to 1,4* AtrmtMb 
Place, Halifax. .‘r.''/--' 

Crush, E. H., l/o Westoombe Hill; The ; 

^ Road, Blookheath, S.X ^ 

Dains, H. BL, l/o Stroud Greeh; 0/0 J; ,E, 

. UniontCourt* London, XO, 

Divine, R. E.. l/o Hamburg. N.Y. ; 

Foot of Leib Street, Detroit, Mich., U.S.A. 

Bmeiw, E. Q., Vo Point Biohmond ; O 

Co.* Cal, U.S, A, Technical C^mist an# 1 
Fleming John A, l/o Cincinnati ; 1757* W0i 
, ^..Washington, D,C.^ U.S. A 
iltetoher, W., Vo Bafleld; e/o nMi; iflUliite 
and Oo*. .Ltd, Holloway, N. , _ 

:vBr<>adUraifr,.Ncw Tork'diy, uXA* 


F 4 ; V<^ 











':6Vpphm^^- 


'^^iSiiJK ky^i' ¥■ "■*“• “”'• »“ 

Honolola; TOo, Yokohama, Japan 
*“1^Kn,'M«w!ftjsA"“^* *° ArUngton MiU., 

Howard, Ifenrya I/O Mountford Street ; Dymoke Street, 

^ Brookline, Mass., U.S.A. 

l/o Hounslow; 32, Thornburg Road, 
S|Hing Orove, Isleworth. 

V, ; ^1 communications to The University. 

Edgbaaton, Birmingham. ^ 

Humn, F. H. ; Journals to c/o The Rover Co., Ltd.. 

Coventry. 

Johj^, John i Journal, to 1335, («rd Street, Brooklyn, 
W.Y., U.S.A. i 

Jonee, J. Shirley, l/o Giant, Cal. ; Momow, Idaho, U..S’ A 
Ker, Alan D.. )/o Garngad Hill ; 14, Wilton Mansions, 
uiaagow. 

Kern, W. P., I/O Paulison Avenue; 343, I. 4 ifavetto 

l^fore. 

^ Co., 

87th Street and 6th Avenue, New York Citv. 

^71, West 

143rd Street, New 1 ork Citv. U.S.A. 

MaeKeohnie, B. D., l/o Stra'tford ; 83. I^ansdoume 
Crescent, Glasgow. 

MoKenjie (not Mackonsie, as in list), Alex. H.. l/o Hall 
Street; 17, North Street, North Adams, Mass., U.S.A. 

•J- i Journals to The Willows, I’imporloy, 

Mommew. R., l/o Chicago ; South Manchester, Conn., U.S.A. 
Moore, Chas, W. ; all communications to Chemiegebkudh 
dea Polytechnikums, Zdrich. * 

JouHials to Summerheld Worka, Ponder’s 

“^£5. “• 

Hiafaolw^ ^rry ; all oommunioations to St. David's 
Minas, Ltd., Bontddu, DolgeUy. 

NioqU, F., l/o Bury ; Jcsmond House, Hartmain Street, 


Sn^fi^v' Y;' K° * Woodbury, N.J., D.aA. 

l/o Lagos ; 8, Windsor Terrace, Idnthouse, 

»i«bjrdyn, L, G., I/O Bowling; RusseU BuildlMs, 10, 
Leeds Road, BracUbrd. 

IWdhwHlson, Wm^ l/o Oakfiold Temaoe; 2, Thomfield 
Road, West Park, Headingley, Leeda. 

anlat, iMus P., l/o Detroit j retain Joumala 

Vo Drreden i Manohester Alum Worka, 

257. Madison Aymma, 

StwWadi ; Kosebank Psintvarlm, 
K^bottom. nr. Mancheoter, 

rgnw, iWi M, A. f aU oomiavaioa^iui to Harvint 

Mm., u.ajL 
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O'**’** 

Wki^de, Rardd; aB oommuhioati^ to >/o W. Hr 
Hob®»8 and Sonsp Portland Eoad^ Newcastle-on** 

* Wintturop, Anadell^ 

Change of Addrofs Required. 

a'" ^ ‘ Strset, Cambridge, Maas., 

Deaths. 

Hermsdorf. Dr. W.. Salzstrasse, Chemnitz, Sazony. Jan. 22. 

?■’ ®“>ldmg, Kansas City, Mo., U.S.A. 

Kedpath I* W., Interturtional Smokalaaa Powder Co.. 
N.J., U.S.A. Nov. 21. 1006. 

Patent List. 

[c.|f’~dS!uS 

Application, an- 
;.(l) In the case of AppUoa- 
and (ii) In the oaie of 
the Oinolal Journala 


asteriak 
tiona 
Cotttj 
in 

iniMot 

vmbin two mouths of the said dates. 

I— PLANT, APPARATUS. AND MACHINERY. 

[A.] 1168. Schmidt. See under XVlllB, 

»» 1-a.ke (Nordyke and Marmot^ Co. ). See under 

», 1246. Kobusob. Heating drums. Jan. 17. 

„ 1280. Barnes. Eitraolion of liquids from solid ’ 

materials.* Jan. 17. 

», 1479. Meoredy and Hawes. Apparatus for obtain- 

^8 products from liquias or semi-liquids, 

„ 1490. Graham. Furnaces. Jan. 19. 

»r 1770. Cotton. Reverberatory furnaces.* Jan. 28, 

», 1814. Watson. Method and apparatus for obtain- 

ing selected constituents from complex matedaL 
Jan. 24. ^ 

„ 20y. DorvaL Retort furnaces and retorts.* 

Jan. 26. 

„ 2045. Smith. See under XUIA. 

„ 2087. Connell, Haldane and Thomson, Treat* 

1177 Um). Hatmaker. Qylinder drying machines. 

8476 (1906). Pampe. Separation of the head and ‘ 
tml products in continuous and periodic distil- 
lation and rectification. Jan. 81; 

8896 (1906). Berberioh and Schrader, Method! 
ana apparatus of meohanioaUy itiiying or oombtLa* 
ing Uquids, Jan. 24. 

11,140 (1906). Windhausen, Oompressinir air or 
gases, Jan, 24. 

1 7,884 ( 19^)- Heylandt, Portable storage vemels * 
for liquefied gases. Jan. 81. 

21,190 (19^,). Aktieboiaget Separator, and Fore- 
T ^‘ih separators 1^ liquids. 

uMU 8^1* 

21,830 (IMS). Horst.' Dryipgupptistas. JutSI. , 
a— FOHL, OA8, AND UHHI. 

J*M CM* ptodWW*-* Jm. i«. V 

1257. ^ MtMstor 

•inHnc 


[0.8.] 


[A.] 










(0,8.] 1<J21 (1905). Sulman, Picard and Ballot. Wat 
Boparatiun of minarala. Jan. 31. 

„ 2861 (1906). Boult (Soc. Anon, dea Mines da 

Bonnetiea ct Lotti). Treatment of lead and 
like oro«. Jan. 31. 

„ 7813 (1905). Sulman, Picard and Ballot. Ore 

concentration. Jan. 24. 

XI.~-ELECTHO CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 1019. Gin. Electric furnaces.* Jan. 15. 

„ 1065. WUdernmn. Electric batteries. Jan. 15. 

„ 1669. Wilderman. Accumulators.* Jan. 20. 

„ 1576. Fellows, Pickup and Tice. Electric secondary 

batteries. Jan. 20. 

„ 1578. Cow'per-Coles. Electrolytic manufacture of 

copper wire, strip, or the like. Jan. 20. 

„ 1716. Finlay and Finlay. Electrolytic oells. Jan. 23. 

„ 1^4. Edison. Jilleotrodo for storage batteries. 

lU.S. Anpl, Nov. 2, 1905.]* Jan. 25. 

„ 10*25. Edison. Ktorage battery electrode. [U.S. 

Appl., March 30, 1906.]* Jan. 25. 

„ 1927. Edison. Electrode mass for atoraffo batteries 

and process for forming same. fU.S. Appl., 
March, 30, 1906.]* • Jan. 25. 

„ 1928. Edison. Storage battery electrodes. [U.S. 

Appl., April 28, 1905.J* Jan. 25. 

„ 1968. Cowper-Coles. Electrodeposition of alloys.* 

Jan. 26. 

[C.S.] 13,690 (1906). Girod. Electric furnaces. Jan. 24. 

„ 23,402 (1905). Girod. Electric furnaces. Jan. 24. 

Xn.— FATTY OILS, FATS, WAXB^S, AND SOAP* 

[A.] 1719. VVciriier. Manufacture of eniulsiiiablo matter' 
Jan. 23. 

», 1869. Lifsebiitz, Process for manufacturing fata 

and oils capable of absorbing water.* Jan. 24. 

„ 2(176. Kaseben and Raschen. Method of treating 

oocoanut and similar oils. Jan. 26. 

[C.8.] 17,777 (1905). Keys. Detergent and the manu- 
facture thereof.* Jan. 24. 

Xnr.-PIGMENTS, PAINTS ; RESINS, VARNISHES 
INDIA-RUBBER, Em 
(A.)--ProwjoNTs, Paints. 

[A.] 1279. Potter. Paint. [U.S. Appl., Jan. 26, 1006.]* 
Jan. 17. 

H 1476. Abel (Aot.-Ges. f. AiiUinfabr.). Manufac- 
ture of colour lakes. Jan. 19. 

M 2046. Smith. Drying pulp white leoil. Jan. 26. 

tC.S.] 4646 (1906). Imray (Meister, Lucius und Bruning). 
Manufacture of red colour lakes. Jan. 31. 

„ 82 (1906). Johnson (Badisohe Anilin und Soda 

Fabrik). Production of red colour lakes, Jan. 31. 
{ B . ) — Resins, Varnishe.s. 

(A.] 1508. Kruse. Manufacture of a turpentine sub- 
stitute or siccative. Jan. 19. 


(A.} 1962, Faulkner. 8w unitf XVOtA. 

„ 2113l Hilliard. Method of Bgeiag or maturing 

whisky.* Jan. 27. 

[C.S,] 4174 (1906). 8p®noer, Spenoer and Spencer. Matur- 
ing and mixing alcoholio liquors. Jan. 31. 

„ 11,474(1905). Dewar. Malting apparatus. Jan. 81. 

XVia-FOODS ; SANITATION, WATER 

PURIFICATION ; AND DISINFECTANTS. . 

(A.)— Foods. 

[A.] 1046. Hopmann. -See under XVII. 

„ 1084. Ehmann. Manufactureof butter,* Jan. 16. 

„ 1429. Paisley. Purifying machines for semolina, 

&c. Jan. 19. 

„ 1621. Alsop. Treatment of flour. Jan. 22. 

„ 1871. Bond. Alimentary product. Jan. 24, 

„ 1962. Faulkner. Treatment of brewers’ grains or 

draff for the production of material suitable for 
use as yeast food. Jan. 26. 

„ 1964. Woosnara. Process of obtaining dry milk. 

Jan. 26 

„ 2098. Macfarlane. Purification of cocoa. Jan. 27, 

[C.8.] 12,626 (1906). Abel (Aot.-Gos. f. Anilinfabr.). 
Manufacture of preparations of pepsin containing 
hydrochloric acid. Jan. 24. 

(if.)— S anitation ; Watbk Purifioation. 

[A.] 1168. Schmidt. Purifying apparatus for liquids.* 
Jan. 10. 

„ 1764. Noordlinger and Noerdlinger. Process for 

rendering innocuous waste waters, <ko., contain- 
ing cyanogen and sulphocyaiiogen compounds. 
[Ger. Appl., Jan. 24, 1906.]** Jan. 23. 

„ 1894. Guy and Wormald. Treatment of the 

settlings from sewage tanks. Jan. 25. 

[C.S.J 11,410 (1906). Mackey. Bee under V. 

XIX.— PAPER, PASTEBOARD, Etc. 

I A.] 1178. Saebsenroder. Manufacture of parchment 
paper.* Jan. 16. 

„ 1182. Soc. Franc, do la Viscose. Cellulose product 

and process of manufacturing same. [Fr. Appl, 
Jan. 28, 1906.]* Jan, 16. 

„ 1377. Armengaud, Manufacture of paper by the 

web machine. [Fr. Appl, Jan. 21, 1906. J* Jan 18. 

[C.8.] 8326 (1905). Morris. Manufacture of paper. 
Jan. 24. 

„ 8876 (1906), Story. Production of substitutes for 

horn, celluloid, ebonite, &c. Jan. 24. 

„ 21,416 (1906). Kruse. Stuff purifier and screen for 

the manufacture of colluloso or paper. Jan. 31. 

„ 22,718 (1906). Parker, Machines W forming and 

combining webs of paper pulp. Jan. 31, 

XX.— FINE CHElVnCATN, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 1850. Johnson (Badisohe Anilin und Soda Fabrik).. 
See under XIV. 


( C . )— Indja-Rubder. 

(0«S.] 12,869 (1906). Von Steohow. Extraction of pure 
raw rubber from rublier plants. Jan. 24, 

XIV.— TANNING. LEATHER, GLUE, SIZE, Etc. 
[A.] 1733. Finn. Preparation for renovating leather. 
Jan. 23. 

„ 1787. Bryan. Process for hardening leather, Jan. 24. 

„ 1860. Johnson (Badisohe Anilin und Soda Fabrik). 

Decolor isation of extracts containing tannin. Jan.24. 

„ 2088. Lamb(<rt. Glue and process for making 

same. Jan. 27. 

10.8.] 8876 (1905). Story. Nee under XIX, 

„ 17,651 (1906). Baron and Aubert. Process of 

tanning leather and skins. Jan. 24. 

XVII.-BREWING. WINES, SPIRITS, Em 
[A,] 1046. Hopmann. Production of trypsin-rymolyse, 
a substance causing fermentation, which lends 
trypsin a digestible effect.* Jan. 16. 

„ 1326. Chew, and H. J. West and Oo., Ltd. Appa- 

ratus for cooling and carbonating beer and the 
like. Jan. 17. 

1639. Effront Proparation of malt by moana of 

bSrpoohlorite salts^* Jmi. 22. 


(C.S.] 8446 (1905). Reiss. See under VIL 

„ 11,769 (1906). Abel (Aot.-QeB. f. Anilinfabr.). 

Manufacture of a new amino-hydroxylated 
derivative of phonylnaphthlmidazole. Jan. 24. 

„ 21,172 (1906). Jansen. Manufacture of a solution 

of oxyhemoglobin. Jan. 31. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 2067. Hoffsiimmer. Process for making photo- 
graphic papOTB.* Jan. 26. 

[C.8.1 7319 (1906). Rawlins. Developing photowaphio 
plates, &C., without the use of a dark room. Jan.24. 

XXIL-EXPLOSIVES, MATCHES, Etc. ^ 

[A.] 1573. Grobet. Manufacture of safety explosives. 
[Ger. Ap)^., Jan. 28, 1906.]* Jan. iw. 

„ 19^. Maguire and Maguire. Match making appa- 

zatus. Jan. 25. 

„ 2048. Cocking, and Kynoch, Ltd. Powders for 

propulriTe purposes. Jan. 26. 

analytical chemistry, 

[A*] 1841. SchatB. Automata appivatiui for analysing 
gaa ;tf3hr. Ai)!pl,Apaili^!m 
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Blr Henry B. Roeooe, B.A., D O.L.. LL.D., 

Ph.D., F.R.B 1881—1882. 

tBIr Frederick A. Abel, B«t., K.O.B., 

* ® 1882-1888. 

tWalter WeldoiL F.B.8 1888 — 1884. 
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Blr John Bvaxu, K.O.B., D.O.L., LL.D., 

F.B.B. 1892—1888. 

tB. C. 0. Stanford 1886—1884. 

Thorpe. O.B., LL.D., Bo.D., Ph.D., 

P.R.8.^. 1884—1886. 

Thoznaa l^rer 1886—1888 
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Ivan Levinstein 1801—1808 
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Official Notices. 


SOCIETY OF CHEMICAL INDUSTRY. 

Notice or Extwaohdinahy Oenkkal Meeting op the 
Society. 

(Sumu)oued pursuant to Bye I.4iw 40.) 

Notice is hereby ji^ivcn that an Extraordinary General 
Meeting of the Society will bo hold at 3.30 o’clock, pre- 
"Ciaely, in the afternoon of Tuesday, the twonty-stweuth 
■dav of March, HM>0, at the Housci of the Society of Arts. 
John Street, Adelphi, W.U, by kind iwriniasion of the 
Council of that Society, with the object of considering 
and adopting the resolation inentioiK^l in the Kecjuisitioii 
hereinafter set forth : — 

“ To the Phestoent and Council of the 
Society op Chemical Inditsthy.” 

We, the undersigned Moinbers of the Society of Chemical 
Industry, hereby rcMpicst that, in accordance with Byci-Law 
40. you will convene an Extraordinary General Meeting 
of the Society with the object of considering, and if 
a.pproved by the said Extraordinary Meeting, of adopting 
the following resolution {that is (o say) : — 

Resoi.tttion. 

“That it is desirable that the Society of Chemical 
Industry as now existing should b(< moor] loratcd under 
and subject to the grant- of a Royal Charter and that 
the Council be and lu'rehy is autiiorise<l to take all 
necessary steps to procur(^ the gi*ant of a Royal (^.’barter 
of Incorporation.” 

Dated this twenty-si-eond day of Deeember, 1005. 

Hero follow signatures of the following: — 

George Bcilby. Henry de Mosentlial. 

V'. G. Bloede, Prof. Chas. E. Munroe. 

Jas. H. Bowman, -las. P. Murray. 

Eugene A. Byrnes. Jiohort W. Neff. 

Eustaee Carey. A. L. Norton. 

Prof. Frank Clowes. J). H, T 1‘eploe. 

Frederick P. Dewey. Dr, W. H. l\*rkin. 

Dr. Edward Divers. Dr. Frederick B. Power. 

Dr. A. R. L. Dohnio. Sir William Ramsay. 

Thus. Fairley. Sir Boverton Redwood. 

Dr. Fred. W. Freviclu. Walt-er F. Kci<l. 

Oscar fluttmann. President Ira Remsen, 

Samuel Hall. Sir Henry E. Rosem*. 

Jas. Otis Handy. (bairge D. Itoscmgarteii. 

Dr. B. J. Harrington. Dr. Samuel P. Sailtler. 

Dr. Edward Hurt. Alfred Gordon Salamon, 

Otto Hehner. J)r. Karl F. Stahl. 

E. Grant Hooja'r. H. E. Stunii:. 

David Howard. Sir Joseph W'. Swan, 

H. Aftg. Hunieke, H, f*. Talbot. 

G. C. Hutchinson. M. J. 'i’aylor. 

Prof. Edward H. Koiser. E. C. 'J’homjison. 

Prof. W, R. Lang. Dr. 'J\ E, ’J’hor|K\ 

Ivan lAivinstein. Ih'of. W. A. Tildon. 
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Dr. Ludwig Mond. Dr. H. W. Wiley. 

SIXTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. ROME. 1906. 

The Sixth International Congrewi of Applied Chemiati^ , 
will be held in Rome, commencing on April 26th, 1906. 
All oommunicationB should be addreesod to the ' 
general Secretary, Prof. Vittorio Villaveoohia, Via 
Pmiapema, 89, Rome. 

The attention of Membera k drawn to the Notice 
nrhioh accompanies thi» issue of the Journal. 


BARKS & THEIR CULTIVATION. 


Deaths. 

! HeniiJMlorf. Dr. Walter, Salzstrassc 69, Chemnitz, Saxony. 
I Jan. 22. 

Meyer, August U., Dwight Building, Kansas City, Mo., 
U.S.A. 

' Redpath. L, W’., Ink'rnalional Smokeless Powder Co,, 

: Purlin, N.J., IT.S.A. Nov. 21 1905. 


London Section. 


Meeting hdd at Burlington House, on Monday, January 
m, 1906. 

MK. A. OOKDON SALAMON IN THE CHAJB. 

CINCHONA BARKS AND THEIR CULTIVATION. 

BY DAVID HOWAJftD.a 

I projKise tliis evening to give a brief sketch of some 
of tlu’ results of the eullivation of Cinchona bark, and before 
doing 80 , will only venture on a mere reference to the 
)»reviou8 history of the Cineliona barks and to the 
chemistry tif tlieir alkaloids : for the former I would refer 
anytme interested in the subject to the admirable work 
, by Sir Clements Markham, entitled “ Peruvian Bark,” 

I and f(»r the latter to U'ger’s admirable monograph, 
“ Jxis alealoides des Quinquinas.” 

Quinine and its cognate slkaloids have hitherto only been 
found in the barks of the genus CiiuJiona and the allied 
genus Heiiigia. Thesis are only found in a limited zone 
of the eastern h1o]x»h of the Andes, and nothing was known 
to Euro}H*anH of their medicinal properties till some time 
after the Spanish eonqiiest. It is not eertain whether 
the Indians were aware of them, but if they were, they 
concealed their knowledge from their conquerors. In 
1038, the wife of the governor, the Count oi Chinohou, 
being very ill with malarial fever was cured by the ad- 
nunistiation of a liitluM’to unknown remedy, and she 
took great pains to introduce its use in Europe, end 
hence the name of the genus wliitih purists spell Cldnohona. 

'riie chemistry of these barks was investigated by 
Dr. Gomes, a iNirtugueso, who iHolated cinchonine in 
1816, and in 1820 Pelletier anti Ckvventou isolated quinine, 
and the alkaloid has since then taken the place of tlic bulky 
powdered bark that was formerly einjiloyed in medicine.. 
The later investigations into the projairtiea and lelationa 
of the various eiiieheiia alkaloids opens up bo wide a 
Isubjeet that 1 will not attemjit to go into it, osjiecially 
as 1 have very little that is unpublished to add to the stocK 
of knowledge. 

From that time the use of Cinehoua hark and quinine in 
medieme steadily ineT-t'ased, and as the eolleetion of 
the hark was iu th(» bends of ignorant Indians who 
never thought i f jilaniing trees to replace those cut 
d<iwu, tlistriet after district was ilenuded of the trees, 
ami there was evi ry firospeet of most inefficient supplies 
if not of extinction of the genus. 

Ill British India there was not only a great demand 
for (|uinine, but. eliinatie eonditioiis very similar to those 
on the Andes, and the Govenimoiit wisely diiterniinod 
to sot about th(» mtroduetion of the Cinchona into the 
eouiitry. It w'as no easy matter, the bark collectors 
arguing rightly eiiougli tliat if the bark was cultivated 
elsewhere their occupation would lie gone, and any one 
who was even suspected of an attempt to carry off plaate 
or seeds wont in peril of his life. Undeterred by these 
difficulties. Sir Clements Markliam and his coarijuiors 
arranged exixMlitions into the districts from which the 
most valuable spt^cies were procured, and after adventures, 
far more interesting than those of a novel, sucoeedeii in 
bringing home plants in Wardean cons and seeds of varioui 
species, speoiafly of thesBuccirubra and Officinalis. 

It all sounds very easy, but to the phsnts alive to 
the coast, to keep them alive on the voyage to England, 
and again through the Red Sea was a triumph of skill and 
patience. When they reached India, they were cultivated 
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with infinite care and skill at Darjiling, and on the 
Himalayas. At the former place, the Government were 
fortunate in securing the services of a Scotchman named 
Maolvor, who nursed them as only a Scotch gardener 
can. The cultivation prospered and spread to other 
districts of India and .Ceylon, and for 10 or 16 years the 
greater part of the quinine supply of the world was obtained 
from India and Ceylon. 

The cultivation of these harks under such skilful 
managoment has thrown light on many questions as to 
the formation of alkaloids in those barks. Samples of 
the wood and leaves of the trees wore carefully examined 
for the alkaloid, but none was found in either; it seems 
therefore, that the elaboration of the alkaloids takes place 
solely in the downward course of the sap. Further, 
that the iiercentago of alkaloid constantly imaeaseB in 
the bark from the twigs to the ground, and eeriainly in 
the less flourishing Injos the root bark is ncher kill 
Another curious point is shown by sueli analy8r‘8, namely, 
that the root alkaloid invariably contains more of the 
dextrogyrate alkaloids, (juinidin and cinchonine, than the 
bark of the same tree above the ground. 

Another point of*great interest tliat^as been made very 
clear is, that the more flourishing a tree is the more 
alkaloid it will produce, and the result of inillivation has 
been to produce bark yielding 10 per cent, or even more of 
alkaloid ; this is three or four times as much as was found 
in the average wild barks of comiueree. oI remember 
that the first 6 per cent, bark I U'sted, astonished me so 
much that I at once re}x;ated the analysis, thinking that 
my weigliings must have been wrong. 'I’o obtain such 
results as these, howt'ver, it is ne(3C8sary to have the best 
varieties as well as healtliy trees. The yield from trees 
growing side by side, all from the same cultivation, of the 
same seed, in tlie same soil differs very widely, and a great 
numbt^r of analyses of iudividual trees showed by the 
irregular incidence of good and had tests that the variation 
must bo in the trees and not in the conditions of growth. 

. , ‘ By the application of various manures to these 
trees, it was shown that such manures as increased the 
api^ent vigour of tin* trees increased their alkaloidal 
yield, and that for this purpose nitri^genous manures wore 
the beat. 

I may mention tliat for the purpose of these analyses, 
the trees wore not cut down, but strips taken from them 
at the same height above the ground. 

Ab the wood of the trees is of little or no use, a system 
of bark collection was adopted in India and Ceylon, 
similar to that by which cork is obtained. In this country, 
if a portion of the bark is taken from a tree, nature makes 
an attempt to heal over the wound, but the process is 
oaprioious and often fails, but in hf)l- climates, it takes 
place much more freely, provided alwu ys that t)ie cambium '* 
IB not damaged. Of course, the partial removal of the bark 
must be longitudinal, ringing a tree will kill it even in 
the tropics. 

The plan successfully introduced by Maolvor was as 
follows ; Incisions were ma<le down the trees about an 
inch apart and of any convement length, the enclose<{ 
strip being carefully cut across at tlu' top and bottom, 
the strip was pulled off and dried, a strip or bark was then 
left untouched, and then another strip taken and so on 
oil round the tree, which was then wrap^ied round with 
moss to keep off tJic sun and air, and in an amazingly short 
space of time the cambium poured out snp which formed 
bark all over the wound, not only at the side as wc so 
often see in this country. 'Ihe ne.xt year the strips left 
on the tree, or a portion of them, could be similarly 
treated, and tlio second or third year the renewed bark 
conld bo taken off and the same priicess of liealing would 
take place. A similar process has also been treated by 
cutting shavings off the trees with a sptikeshave, but 
though involving much less labour, it is loss effectual, as 
it is most difficult to cut deeply enough into the bark to 
ensure the process of renewal without damogmg the 
cambium. 

The renewed bark gives very fhteresting results, it is 
in the first place richer in alkaloid ; this is not surprising, 
as it has always been found that the alkaloids were 
chiefly contained in the cellular tissue of the bark, not in 
the fibjrous portion. In some barks, these two structures 


are very distinct, and there is no diflBoulty in cutting them 
apart. The renewed bark shows little or no sign of fibrous 
growth, and is almost entirely cellular. 

But not only is the quantity of alkaloid greater, but the 
quality is very different. The species which lend them- 
selves best to this treatment are the Suooirubra and 
Officinalis ; both these and especially the Suecinibra 
yield, from the natural bark, large jxiroentages of cin- 
chonidino. In the renewed bark the proportion of 
cinchonidiiie is very much diminished as compared with 
the quinine, sometimes almost disaiqicaring. This result 
is curiously different from the changes in the relative 
proportion of alkaloid found in the root; there the dextro- 
gyrate alkaloids increase as against the la'vogyrato, 
here the less oxydised Icevogyrate alkaloid increases as 
against tlm more oxydised. li i.s difficult to imagine that 
one changes into the other, if Pasteur’s fr rmula were correct, 
and the difference were only in the oxygen, that might be, 
but it is evident that the dilferenco is much more funda- 
mental. 

Another point of interest was the study of hybrids. 
The iriflorescerioe of tlie cindioiias lends itself greatly 
to hybridisation ovung to the fact that the flowers, thoiign 
having both stamina and petals are of two forms, some- 
times the one, sometimes the otlior of the organs being 
prominent, and thus fertilisation must take place from 
another flower by the help of insects. 

Many hybrids were produced, but it is unfortunate 
that no accurate records are available of the exact 
circumstances of the crossing. It was diflieult if not 
impossible to learn w'bich species was the sect! bearer. 
One hybrid, known as “ llobusta,” was specially interest- 
ing, its growth M'as even more luxuriant than that of the 
parent Suecinibra, while tli(‘ yield and purity of the 
quinine approximated to lino Calisaya. 

A great deal more would doubtless liave been learned 
but for the fact, disastnuis for British India and (kjylon, 
that the culitivation of cinchona in those regions ceased 
to be profitable. In old days the unit of prioo, t.r,, the 
cost of each jUTcentage of quinine in a pound of bark 
varied from 8il to 2s. At fid. the cultivation in the 
British plantations was splendidly profitable, but the 
Indian Government was not the only one that perceived 
this importance of cinchona cultivation. 

The Dutch had, early on, rightly guessed that Java 
afforded an ideal homo for the cultivation of cmchona, 
and great efforts were made to obtain plants or seed. 
At fii*st, though the plants were obtained they were, by 
accident or on purpose, a eoUoction of si)ecie8 very interest- 
ing no doubt tu the quinologist, but utterly valueless as 
a source of valuable alkaloid. 

At last, an English merchant named J.«edger, living on 
the West Coast of America, obtained, by the help of an 
Indian named Manuel, a packet of seeds, largely from one 
magnificent tree ; when Manuel went home again the 
eascorilleros found out what he had done and murdered 
him. * 

These seeds w'cre sold by liedger, half to British India 
and half to tlie Dutfih Government; bo received, I think, 
£60 from eofdi, all of which he gave to the widow of poor 
Manuel. The British half was somehow or other mis- 
managed, and at any rate no success was obtained in the 
cultivation. The Java portion gave very different results. 

In the skilful liands of the managers of the Govern- 
ment gardens the plants throve wonderfully, and were 
managed with most adniiralfie skill. The barks of indi- 
vidual trees were analysed, and only those which gave 
high tests were allowed to flower; the seed from tnese 
w'lis cultivated in spots far away from other plantations, 
and the same weeding out of the infojrior plants repeated. 
The result has bcKui wonderful. The ritmest bark from 
South Amerioa, such as, no doubt. Ledger’s seed came from, 
yielded up to 4 per cent, of quitfine alkaloid; wo now 
find in tlie Amsterdam sales, whole parcels of bark giving 
10 per cent, of quinine alkaloid. Where the plant finds 
room for it, it is hard to guess. It is a curious question— 
what use, if any, the alkaloid is to the life of the tree. 
The alkaloid is only produced in favourable soil and 
environments, and at nigh elovatioijs. The trees may 
apparently flourish at low elevations or in hot hottaea, 
I but in those circumstances the yield of alkaloid is very 



Feb. 15. IfiM.] 


99 


DAVID HOWARD—CmCHONA BARKS A THEIR CULTIVATION, 


bihaIL It is clear that the fault is in the ciroumetancos 
not in the trees, for some of the richest officinalis bark in 
the Nilgiries was obtained from trees which were the off- 
fmring of trees grown from cuttings sent out by my undo, 
J. K Howard, F.R.S., from plants grown in England. 
These mother plants out-grcw his hot houses, and had 
to be cut down; their bark contained but little quinine. 

The wonderful strain of Calisaya, called after Ixjdger 
Ledgeriana, was eagerly eultivated with nil the Dutch 
skiUiiin gardening, and now the yield of T.<edgenana hark 
from Java is about 12, (XX), 000 Ib. per annum. 1 hoar of 
dividends of (50 per cent, from plantations in ,lava, and 
Ledger got nothing. 

“ »Sin VOS non vohis festia aratra bovos.” 

In the rich deep soil of Java, the trees flourish maivol- 
lously, and sprout so freely from the root that coppicing, 
instead of the laborious process of leiiowing, is univcrsalfy 
adopted. In six years the plantation Ix^gins to yield, 
and may go on for many years. 

Now, as it is cheaper to grow (i to 10 tier cent, bark in 
Java than 2 to 5 per cent, hark in Dritish India, it is not 
*W'Onderful that the English planters were beaten out of the 
field, an<l the Dutch planters, by growing more than the 
market could possibly stand, and recklessly com[K)tmg 
in their cfTorts to sell, got the price down to 0«4 of a penny 
jior unit. They were profoundly convinced of the wicked- 
ness of the quinine inannfacrturcrs of tlie world, but 
learned their lesson, and by allowing the dmnand to over- 
take the supplies, got the unit up to 2<i. Over production 
again followed, and the price is down to Id. and falling 
still. 

A good deal of hybrid ” bark is sent from Java 
without very clear intimation of its origin, it gives a 
sporting interest to the analysis, as one never knows if it 
wiU turn out as calisaya or succirubra, and bark is also 
sent as succirubra whfeh from its test must bo robusta. 
Another veiy intorestintf study is given us by the grafted 
bark of which a good deal has been grown, I^edgeriana, 
being grafted on a succirubra stock; (his “ eiiteii baast ” 
generally gives excellent tests, but lately some of the 
^antations seem to have worn out, and the root bark has 
been sent over ; it is most interesting to find that this gives 
exactly the test of succirubra root, and “ enton wortel ” 
and “ enten baast ” are as difToront as the bark of the stock 
and the bark of the graft originally wore. This shows that 
there is no transference of the alkaloid from above down- 
wards; that the descending sap cannot carry the alkaloid 
as such, but that the stem and the root each elaborate 
after their own kind. 

The success of the Dutch in knocking out all their 
rivals, and it must have reepnred the doggedness of a 
Hollander to hold on, even in Java at 2^ cents, lias pre- 
vented other plantations of cultivated bark having the 
success they deserve. 

We receive, however, cultivated calisaya from the 
Andes, and some wonderful cultivated “ soft Columbian 
bark ” has lately been brought to Ixmdon. The cultiva- 
tion in Jamaica is only a question of price, and we get the 
very richest Succirubra bark from West Africa, but as 
people do not take quinine for enjoyment because it is 
cheap, but only when they want it, the supply now siieras 
to have but little to do with the domanu. . . It is true 
that the reduction in nrico from lOs. to lOtl. has increased 
tiie consumption to about ten times what it was 40 years 
ago, but now it is difficult to imagine that anyone* now 
goes without quinine on account of its price. 

The synthesis of quinine has always been hitherto 
an unattainable aim. It has been frequently attemided, 
and I believe that to one such attempt we owe the invention 
of aniline dyes ; even the change from one alkaloirl to another 
has o^y been efTected in one case. It iisot! to have a 
poouniary as well as a soientihe attraction, but, from the 
coRimerr:ial standpoint, can we hope to beat nature with 
lier synthesis of 10 per cent, i^igeriana ? 

Discussion. 

Dr. DiVRRa said he hod much pleasure in congratulating 
Me. Howard on the disoourso he had given on a subject 
in which ho woe such on expert. Ho could confirm from 
perBonal knowledge the statement that Dr, Perkin 


was indeed seeking the synthetical formation of quinine 
when he disooveroa the coal-tar colours. 

Mr. R. A. Robinson said he ^ hod noticed that the 
Medical Council recognised 8uoci rubra as the only bark now 
useti in pharmacy, but he hoped the culture of the other 
barks in India was not ruined. If it was bought by the 
unit, and could be grown cheaply, he hoped it ooul(i still 
be cultivated and used by manufacturers, although it 
could not compete with the richer bark which came from 
Java. Ho entirely agreed with Mr. Howard that there 
was a point at which it was no good producing a thing 
moi^ ana more cheaply. A thing might bo too cheap, and 
hence not valued, if it were the fact that quintne could 
be bought in India, where it was urgentlv needed, at such 
a low price that the iioorest natives eouli) have the benefit 
of it. its cultivation should not be pressed beyond a certain 
point, because there was no benefit in producing larger 
(piantitios. 

Mr. H ANBURY said he was much interested in whsit the 
author had said about the readiness with which various 
Mjiecies of cuich<>na hybridised. Ho Ihould like to ask 
whether it was not Usual to fiud much greater strength in 
the treim which were hybridised than in the original 
species when they wore transplanted in a different countnr, 
'J’he plants ho was interested in himself, when hybrids, 
were far moij;‘ vigorous than the imported species. It 
was difficult to keep the imported spooies as good as they 
were when they lirst came over ; whereas the hybrids 
grew larger anri larger, and became far finer plants than 
either of the parents. He should like to know whether it 
was the hybrids formed in these new countries, such os 
Java, or the transplanted species that gave tlie best 
results ? 

Mr. E. M. Holmks said he understood that the renewed 
bark was richer in quinine than the ordinary bark. And 
ho believed that was even more so in the case of barks 
which were mossed, but it was found that mossed barks 
were liable to the attacks of insects, and that prooess hod 
to 1 k» given up, and the bark renewed without moss. He 
might suggest the jxissibiUty that the action of oxygen 
in the renewed bark might be greater than in the origuol 
bark, because it had lawn stated that when cinchonas 
were grown at higher elevations, where the air probably 
contained more oxygon, the proportion of quinine was 
greater. They had not heard anything about the boU in 
which cinchonas w^ere grown, aqil he should like to ask 
whether it was ferruginous — whether it contained hydrated 
oxide of iron rather than oxide which was not soluble. 
The increase in quinine in the root seemed to suggest the 
greater possibility of oxidation either by ferrous oxide in 
the soil or an oxidase in the bark. With regard to 
hybriiis, he imagined it was almost impossible, in the csss 
of trtH»s which were mixed up together, to ascertain which 
was the male plant and whion was the female from which 
any special hybrid was derived. But what seemed to 
him of far more importance was this, if they got a good 
hybrid, it would l e piissible, he should imagine, to repro- 
ducu that by cutting or by grafts near the root instead of 
de]»ending ujioii the seeds. Ho did not know whether that 
had lieen attempted by the Dutch, but such a process 
might lead to the selection of much richer plants. Every 
horticulturist knew what systematic botanists do not 
often realise, that among ordinary species you might have 
“ strains ” — i.c., some particular individual might present 
siiecially advantageous charactiTs. This was probably 
the same with cinchonas, and those particular inuividuoui 
of the so-called species or hybrids should be selected for 
cultivation. He dia not hear Mr. Ho ward say whether tUh low 
price of quinine was due in largo measure, as he had heard, 
to the introduction of immense quantites of thelcuparea 
bark into this countrvi which, being cheaper than cinchona 
bark, lowered the price of the alkaloid vary considerably. 
Cinchona is now cidtivated very largely in Bolivia, so thats, 
even if they had an extra supply from Java, there would 
still be the* Bolivian supffiy to supplement it. One could ^ 
not but re^t that the Indian Government had not suc^ 
oeeded with Mr, jAdgor's seeds a» the Dutch hod. 

Dr. Passhobb sold Mr. Howard would forgive him if hk 
claimed for an English chemist, Dr. Paul, the honour df « 
having sepsAated Uie two constituents of hcmio qulniite, 

'•O'' 
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iiAm^ly» quinine and oupiine. That was done in his 
laboratory some few wraiks before Dr. Hfsae, who reeeived 
the Hani)ury pold medal from the Pharmaeeutieal Society 
for hia alkaloidal work, did the same ; but Dr. Hease went 
further, and showed that ciipreine, the second alkaloid of 
the homoquinine, stood in the same relation to quinine 
aa a phenol did to its simple ether ; so that by methylation 
of euprinc quinine could be obtained. Although chomists 
had so far failed to jiroduoe quinine synthetically, never- 
theless the study of organic chemistry relating to tho con- 
stitution of tho alkaloids had produced a w'oiulorful number 
of other substances of importance in the medical world. 
Antipyrin, for example, was nn enormous succeas. It was 
aupposed at one time that it w^ould ecliimc quinine 
entirely, but it had lived alongside it. There was only one 
cinchona alkaloid which was worth mentioning now', and 
that was cinchonamine, which had an interest to chemists 
because at the time it was discovered it was pointed out 
that it was an excellent reagent for nitric- ncid. 

Dr. PoWKH said the history of the cinchonas was a 
remarkable one, afid, although it included some traditions, 
there was much of substantial fact, for it presented a 
inarvellnu.s record of travel and exploral-ioii, in which 
occurred the names of many distinguished persons, such 
as those of Humboldt, at. t he beginning of the pa.st c-entiirv, 
and Kir Clements Markham, at a latter la^riotk The subject 
was also one w'liieh had afforded a most fruitful held for 
^tanieal and chemicHl investigation. In the long roll of 
illnstrioiis names connected with the cinchonas, that of 
Howard occupied a prominent and worthy plai'c. He 
recalled the fact that Mr. John Kliot Howard had not only 
publishetl a valuable work, entitled, “ Quinology of the 
East Indian Plantations,” but that ho had rendered a 
further most important service to quiriological science. 
It was recorded, for example, that the work of the Peruvian 
botanists, Ruiz and Pavon, designated us “ Nueva 
Quinoiogitt,” which was written between 1821 and l82h, 
but not then iniblished, was eniircly lost sight of for a 
period of over thirty years. Tlirougfi a fortunate.^ ciriMim- 
ataneei however, it came into tho hands of Mr. flolm Eliot 
Howard, who not only published it, but embellished it 
with 27 jilates, most or tliem made from the original 
drawings of Pavon, lying in the herbarium at Madrid. 

Dr. H. A. D. tJow'ETT said the exact constitution of 
quinine was not yet detcrniined. and it appeared to him 
that this ought to be known before anything could be said 
about its synthehis. But, with the remarkable instanci' 
of tho synthesis of Indigo before them, it was not loo much 
to hoi>e that, at some time, oven witli the low pnee of 
quinine, they would be independent of the natural jiroduet. 
and bo able to produce the alkaloid in the lahor.ilory 
synthetically. 

Sir (jkorge Watt and Mr. P. MacEwan also con- 
tributed to tho discussion. 

Mr. David Howakp, in ro]»ly, said an enormous quan- 
tity of quinine was used for sub-cutaneous injtsction, tlie 
Acid hydrochloride being the usual salt now used. He 
fancied it was much loss irritating than the acid sulphate. 
With regard to tho supply of Kueeirubra bark for phar- 
macy, he did not think tnere was much fear ; many drug- 
gists, Italian druggists esTieeially, would give enormous 
prices for really inferior bark if it only liad the right 
appearance of lichen on it. Tlu' only difficulty they found 
was that the Pharmaeo|KTfa provided a maximiiiii in 
alkaloid which was much lielow tho average of the ric h 
cultivated Succirubra bark. 7’ho Pharmacopa'a pre- 
8oril)ed 6 per cent, of alkaloids, and if you gave 10 jier 
cent, it would be rather a heavy dose for the patient. For 
pharmacy it was no doubt one of tho finest, if not tho 
finest, bark there was, and the Dutch wore growing it very 
freely. Owing to the great production of bark, tho whole- 
side price of Herman quinine was now 8^(1. an ounce. Ho 
wished he knew more about hybrids ; there wore a 
great many produced, and thej^seeraed to thrive. What 
was oommoniy known as a hybrid in Java was a hybrid of 
the Calisaya. They called them all hybrids, and when a 
bark was marked “ hybrid ” one could not foretell 
whether it was going to turn out a Suooirubra or Ledgeriana. 
But the grafted bark interested him, because of the very 


great purity of tho alkaloids of graft, and the unmistakable 
original condition of the root. As to the soil, ho only know 
it was said to he very rich and black. Probably it was fer- 
ruginous, and that might have something to <lo with tlic 
production of alkaloids. Tho question of mossed bark 
and renewed bark was exceedingly interesting. Tho 
mossed bark was chiefly the intorinediate strip which was 
left when the bark was taken off, and it was then covered 
with mo.sK to keep the moisture from ov'^aporating so that 
tho renewed growtli might take place, 'fho iiuwiBed bark 
w^ qiiiHi as rich as the ronewod bark. Apparently the 
stimulating process had done it good. It was rarely 
richer, but the ino.Hscd j)ortion (mntiniicd to contain the 
same projiortion of alkaloids as before. The t'uprcca bark 
undoubtedly brought down the ]>ric(> a good deal, as low 
08 0(1. a unit. Then came m the flood ol t'eylon baik, 
and then Java, and it ceased to jiay. 


A NEW METHOD FOR THE QUANTITATIVE 
DETERMINATION OP AOETONE.* 

nv .S. .7. M, AVLP, ni.P., A.I.e. 

Tho content of acetone in wood-spirit and crude acetone 
is frequently recjuired for technical purposes by varnish 
makers, wood distillers and others. 

The methods at present mnployed for the quantitative 
determination of acetorK*. are on tlie whole unsatisfactory, 
the conversion of acetone into iodoform being gimerally 
employed for its CHtimatioaf. Either the iodoform is 
directly weighi'd after extraction with other as in the 
method generally attributed to Kramer, or the excess of 
iodine is titrated with sodium thiosuljihate in presence of 
starch. A third method devised by Squibb, and improved 
by Kebler, gives satisfactory results, but is exceedingly 
cumbersome, no U'hh than five special solutions being 
reipiinMl. (See this J., 1897, 108, Ofifl.) 

The use of iodoform for quantitative work is ojien to 
several objec-tions, especially in the older and more general 
method of procinlure in which it is itself weighed. Iodo- 
form is very voiati](‘, some loss by evajioration living 
caused even at ordinary tcmjieratiires. It is also decoiit- 
posed to a cert am extent by the oxygen of the atinosphcn^ 
when exposed to sunlight, with the formation of iiKliiie. 
carbon dioxide and wat-er. This action can frc(|U(Mitly bo 
observed when estimating acetone by th(‘ *grHVimetric 
method, th(' residue left aft<5r eonijilete evaporation of the 
ethereal solution very often liaving a diNliiictly brown 
shade. 

A volumetric motliod for the estimation of acetone has 
been worked out dejTending on the formation of bromo- 
form and its subsequent liydrolysis with alcoholic potash. 
The liydrolysis is generally expressKi as follows 

CH Bra + 3K()H + CaH^^OH - CO + + 3KBr + SHgO. 

but it is more probably 

SCHBra -fflKOH -f C^HrOH - 3CO + (^^11 ^ ^ UK Br f 71 UO, 
it having been sliown by Hermann and Long that exactly 
three volumes of earbon monoxide to one of ethylene are 
evolve-d. 

The residual [Kitossium bromide is estimated by moans of 
standard silver nitrate solution. 

Bromoforni is specialiy suitable for this purpose for 
several reasons. It is very readily formed by the action 
of bromine and potash on acetone, and, although very 
volatile in steam, it is not liable to loss due t-o its owii 
evaporation. Further, its high molecular weight and largo 
percentage of bromine conduce to accurate results, 68 gra. 
of acetone being responsible for tho formation of 357 grs. 
of imtassium bromide. 

The method of carrying out the analysis is as follows : — 
* Taken os read. 

t M. Elar Die Holzverkohluiig,” 1904. 
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A known quantity of the Bolution to be tested, containing 
acetone to the extent of 0*1 to 0*2 grm., is pipetted into a 
500 c.o. round bottom flask, diluted with a little water, 
and mij^ed with 20 — 30 c.c. of a 10 per cent, solution of 
caustic potash. The flask is connected with a long reflux 
condenser, and is also fitted with a dropping funnel con- 
taining a solution of bromine in potassium bromide 
(200 of bromine and 260 grms. of potassium bromide 
to 1 litre of water). The bromine solution is allowed to 
flow into the mixture until it ha.s acquired a faint yellow 
tinge, the llask and its contents l>eing then heated on 
the water- bath at about 70' C. for Imlf an hour. 
Bromine solution is added drop by droj» until the slight 
coloration is permanent, excess of bromine being got 
rid of by boiling for a minute or twf> with a little more 
i-austie potash. Tin* mixture is then distilled until 
the distillate is fret* from bromt)ft)rm, halogen being 
tested fr)r in the usual manner. Water is added to 
the ctnilents of the flask if necej^sai'v. It may bo 
h(»re Aobservcii that no acetone can he dt'lected in the 
distillate by means of the mercuric oxide test, and free 
bromine is also ahsoiit. The condenst*r having been 
washed out with a little alcohol in order to remove any 
traces of hronntform which may have collccUid, the dis- 
tillate and washings are mixed with 60 c.c. of alcohol 
and sufficient solid caustic potash to make an approxi- 
mately 10 per cent, solution. The mixture is then heated 
on the water- bath under a reflux condenser until the 
bromoform is coniplcOily decomposed. This generally 
occupies ahtiut three-quarters of an hour. 'J'he liquid is 
allowed to cool, evujtoratod to smaller bulk if neces-sary, 
and exactly m utralised with dilute nitric acid. It is then 
diluted with waO^r to 500 c.c.. and aliquot jiarts titrated 
with N/10 silver nitiate solution, usiug potasMium chro- 
mate as an indieatt)r. 240 parts of bromine correspond to 
68 jiarts of aei'tone. 

1'he compleO* analysis can he jierfornied in Ij^ — 2 hours. 
Some of the results obtained by this method are quoted 
below : — 

1. Three c.c. of a solution containing 9*Cl |X5r cent, 
acetone gave 1-7860 gr. KBr. Acetone found ^^-thtUi jier 
(!cnt. 

2. Ten c.c of a solutiiiu containing 0*00 i»er cent, 
acetone gavi* 0-6847 gr. KBr. Ar-elone found = 0*06 jrer 
cent. 

3. J 0-6 c.c, of a solution containing 34*2 per cent, 
acetone gave 1-0400 gr. KBr. Acetone found 33*8 jier 
cent. 

The method is suitable for tin* estimation of acetone in 
wood spirit, the spirit being diluted to 10 times its volume 
and 6 c.c. of this solution employed for the determination. 
Kosults of the same standard of exactness as those quoted 
above can be obtained. 

The formation of carbon tetrabroraide from the bromo- 
form cannot be urgcil against the jiroeess, as by the above 
procedure any appreciable excess of free bromine is 
avoided. It is imperative that the bromine employed 
should be pure, as crude bromine frequently contains 
bromoform. 


t This stronger solution w as diluted to ten times its volume 
and 5 c.c. of tlilB.ta.kPU for the estimation. 
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Meeting held at Manchester on Friday^ January 6tA, 1906. 

DR. J. H. BA1L8Y IK THE OHAIR. 

CHEMICAL AND PHYSICAL VALUATIONS OF 
SOME CLAYS AND SHALES, FOR BRICK- 
MAKING, CHIEFLY FROM EAST CHESHIRE. 

BY DR. B. A. WAOSTAFFE, M.8C., F.I.O, 

In England the scientific study of the uses and charac- 
teristics of clays, except the materials used in the manu- 
facture of china and ordinary table and toilet ware, is juat 
Ixtginnmg to be appreciated by the practical man. A few 
of the results of an extensive series of experiments made 
by the writer, on clays and shales from the districts near 
Manchester, may therefore be of interest to clay workers. 

The writer has made a 8i>ecial study of the shales from 
the middle and lower coal measures of East Cheshire, a 
district which, though hitherto neglected by the high clou 
brick, tile, and terra cotta maker, abounds in a great 
variety id nio.st excellent raw material.* 

For convenience of reference the clays and shales 
are mimlwtred. The one numbered 3 is a hard West 
Bromwich marl, and is given as a standard of comparison 
for engineering bricks. 

No. 1 is a surface clay from Marple. In appearance it is 
of a sandy clay colour, containing small lumps of lime. 

No. 2 is a olav supnlied by Messrs. Peter Bailey and Sons, 
Keaton Mersey, used for making common bricks. 

No. 3 is the West BromwKih marl. In appearance it is 
of a reddish clay colour, and was obtained in a plastic 
condition ready for use. 

No. 4 is a shale from th(» top of Korridge. It is of a 
dark gr<\v colour, and very hard. It occurs in seams 
among the rough rock overlying a bed of fine ashlar sand- 
stone in the up|ier strata of the lower coal measures. 

No. 6 is a shale from Pingot Colliery, between Birch 
Vale and New* Mills. It is almost* black in colour and 
occurs in solid masses in the lower coal measure series. 
It is very Hard. 

No. fl is a surface shale from Wigan. In colour it is 
inclined to yellow, and is hard. 

No. 7 is the shale found below the preceding one at 
Wigan. It is the colour of light grey stone, and is very 
hard. 

No. 8 is a shale from Endon Quarry. In appearance it is 
of a reddish clay colour, and is fairly hard. 

No. 9 — this shale is found in a ravine at Middlewood in 
the middle coal measure. 

No. 10 is a shale found in East Cheshire, and occurs in 
bla<-k hard masses. 

The clays and shales were first submitted to analysis. 
To this end they were ground very fine, and driea at 
100° C. Nos. 1, 2 and 3 being received in a plastic con- 
dition, were first dried, and then carefully ground to a fine 
impalpable powder, and dried at 100° C. The anal^iea 
were made upon +ho clays and shales dried at 100* 0. Tha 
total constituents of the clays and shales were determined 
in the usual way. The composition of the clays and shales* 
or the rational analysis, was determined by the method 
decoding upon the foot that kaolin is more or less dis* 
solved 1^ long digestion with hot concentrated sulphurio 
acid. The sand and felspar are determined in the insolulde 
residue. 


/Silica and Bases. 



1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

8ilica, combined 

83-97 

48*76 

62*81 

62*78 

88*60 

24*49 

49*46 

89*79 

87*06 

86*91 

Silica, uncombined 

40*96 

17*86 

4*76 

4*41 

19*82 

4*60 

17*06 

17 78 

80*69 

26*68 

Alumina 

18*78 

17*00 

22*86 

23*48 

28*86 

16*60 

19*44 

22*01 

18*07 

28*88 

Oxide of Iron 

8-rt« 

6*77 

9*09 

6*28 

6*23 

84*76 

6*25 

7*81 

6*82 

8*01 

Lime 

1*81 

2*72 

0*71 

1*21 

0*80 j 

0*86 

0-46 

0*62 

0*89 1 

0*86 

Magnesia 

1*61 

2*64 

1*12 

1*83 

1*41 

1*88« 

1*66 

1*28 

0*44 

Ml 

Alkalis 

0*40 

8*82 

2*22 

2*88 

2*71 

1*43 

1 0*17 

1*68 

1*94 

2*21 

Water, *o 

3*82 

7*84 

6*93 

8*28 

11*66 

16*90 

5*64 

9*78 

6*69 

7*49 

Specific gravity 

2*41 

2*36 

2*84 

— 

2*24 

2*66 

2*40 

2*62 

2*44 1 

2^ 
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Proximate ComponerUe. 





2. 

1 

4. 

1 

6. 

6. 

7. 


9. 

10. 

Kaolin 

28-78 1 

41-66 

68-28 

4M4 

46-68 

78-68 

30-26 

67-60 

85*68 

62-17 

Felspar 

Sand 

86-27 1 

41-00 

41-96 

64>46 

84-66 

16-87 

48-60 

1 14-58 

88-68 

22-80 

40-06 

17-36 

4-76 

4-41 

19-82 

4-60 

17-06 

17-78 

80-69 

26-68 


For the purpose of studying the effect of various temper- 
atures (1000® — 1260® C.) upon the clays and shales, they 
are made into small briquettes, measuring 1^ in. by 1 in. 
by ^ in. The shales are ground to a fine powder/raix^ 
with water until fairly plastic, and then moulded with a 
moderately strong pressure, so that, on turning out, the 
briquettes have wirfectlv sharp edges. Ti»e briquettes 
are carefully dried at 100^ C., removed to a desiccator and 
allowed to cool, when they are weighed and accurately 
measured. They are re-heated at 100° C. until the 
weight is constant. The briquettes are next burnt at 
the following temperatures in succession, viz,, 1000° C., 
1060® a, U0()° C., \mr a. 1200° C., and 1250° C. Weigh- 
ings, measuromonts and observations are taken at each of 
these temperatures. The measurements of the briquettes 
are also cheeked by ascertaining their volume, by displace- 
ment of water. 

The burning of the briquettes is effected in muffio 
furnaces. A temperature of 1000® (J. can oosfjy be reached 
in an ordinary muffle furnace, provided the gas supply 
is more than sufficient to work the furnace at its full power. 


For temperatures above this, the writer has found that 
Bletoher, Russell and Co.’s gas muffle furnace provided 
with air blast gives oxcellont results. It is simple to work 
and easy to regulate to any desired temperature from 
1000° — 1400° C. For ascertaining and controlling the 
temperature, the writer uses Seger cones, so that all temper- 
atures mentioned in this paper are those which correspond 
with the cones used. 

The briquettes, dried at 100° C., are placed in the furnace, 
and heated gradually at first. The heat is then increased 
until a temiierature of 1000° C. is attained. The^ are 
burnt for a considerable time at this temperature. The 
briquettes are allowed to cool in the furnace, weighed, 
measured, and observations taken of colour, density, 
&c. The briquettes are then burnt at the higher temper- 
atures in succession, noting weighings, measurements, 
&o., at each teinjxjraturo. 

The results of the loss in w'ciglit sustained by the clays 
and shales, dried at KH)'’ C!,, at the different temperatures, 
and their shrinkage, i.c., the percentage loss in volume, 
are collated m the two following tables : — 


Percentage Lose in Weight on Heating from HH)° C. 






1 . 


3 . 

4 . 

6 . 

0 . 

7 . 

8 . 

9 . 

10 . 

Xion at 

1000 ’ r. . 



4-.34 

7-71 

7-46 

8-87 

12*17 

l «-98 

6-48 

8-10 

6-47 

6-04 

a-l 

1050 ’ c, . 



4-44 

8-12 

7-47 

9-12 

12-34 

23-43 

«-R« 

8-16 

6-66 

7-08 

„ 

1100 * c. . 



4-68 

. — 

7-83 

9-22 

12-67 


0-92 

8-50 

6-78 

7-10 

,, 

1150 ’ c. . 



4-63 

1 — . 

7-84 

9-24 

12-88 


H -93 

8-60 

6-78 

7-10 

,, 

1200 * C. . 

. . f< 


4-86 

— 

7-84 

9-24 

12-88 

“ i 

6-93 

8-60 

6-73 



1260 ’ C. , 




Lz. 

— 

— 

— 

i 

— 


6-78 

— 


Lou at 1000’ C. 
„ 1050 ’ C . 

., 1100 " C 

1160 ’ C 
1200 * C . 
1260 ’ C 


Shrinkage, 


1 ^ 1 

2 . 

. 4 . 

r " 

4 . 


1 0-00 

7-24 

3-62 

8-38 1 

6-24 

1 0-00 

12-61 

8-78 

8-43 1 

6-33 

1 0-00 

— . 

21-26 

14-26 

6-59 ; 

1 4-82 

— 

21-26 

26-29 

1 

! — 

— 

21-26 

25-29 

— j 

i 

“ 



— 


6 , 

! ■ 

8 . 

1 »■ 

i 

10. 

14-63 

6-00 

7-48 

2-88 

1-63 

22-67 

, 6-62 

16-63 

2-88 

8-60 

— 

8-63 

20-29 

2-88 

13-21 

— 

15.03 

1 20-29 

6-87 

1 18-21 

— 

— 

1 20-29 

6-87 


— 

1 

20-29 

6-87 



The speoitic gravity and porosity of bricks are of some 
importance. These determinations were made of bri- 
quettes, obtained from the clays and shales by burning 
at the tliroe following temperatures, viz., 1000" C., 1100° (’., 
and 12tK)° C. 

As bricks are porous bodies, it is necessary to take into 
account this pore space in determining tlio specific gravity. 

If this pore space is not taken into account in calculating 
the specific gravity, wo obtain that quantity defined by 
Segor as volume weight, viz., tiie ratio between the weight 
and tho total volume of the body inclusive of the pores. i 

The determinations were made as follows : — ; 

The weight of the briquette having been ascertained, I 
the briquette was soaked in water for 24 lionrs, taken out, i 
and tile surface water removeil with a dry cloth. The | 
increase in weight gives the amount of water absorlwd by ! 
the briquette, t.e., the amount that fills tho pore spaces. 
Tlio volume of the briquette is determined by displacement 


of water. The volume may also bo doterminod by 
moasuremont, provided the briquette has not suffered any 
unequal contraction, whereby its shape has become 
distorted. 

Then if the weight of the briquette in grms. is w, and 
the increase in weight duo to absorption of water is t, 
and tho volume in c.r,. displaced when water saturated 
is V, 

Tho SpociQc Cravity = 

{v~4) 

The Volume Weight^ ~ 


The results of these dotorminations ore collated in the 
following tables : — 


At 1000* C. 
„ 1100* 0. 
„ 1200* C. 


Specific Gravity of HriqveUes, 


1. 

4 1 

1 2. 

3. 

4. 

6. 1 

6. 



1 7- j 

8. 

i 

0. j 

10. 

2-42 

2-S8 

2-66 


2-88 

8-61 

2-66 

2-38 

2-47 

2-51 


2-22 

2-47 


2-46 1 

>-> 1 

2-49 

2-88 

2-89 

2*27 

1 

— 

2-39 

— 



2-89 

2*87 

2-28 1 

1 

2-10 



M* is» im.) 


lot 
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Volume Weight of Briquettes. 


At 1000* c. 

1100* c. 
„ 1200* C. 


1. 

2. 

3. 

4. 

6. 



7. 

8. 

9. 

10. 

1-97 

1‘78 

2*06 


D88 

MO 

2-02 

1-74 

\ 1-80 

1*97 

2-14 

2-11 

2«87 


1-96 


2-17 

2-23 

2-08 

2*08 

— 

— 

2«37 




2>81 

2»81 

2*08 

2*18 


Porosity of Briquettes. 



1. 


1 

4. 1 

1 

1 

1 7. 

1 8. 1 .. 

1 10. 

1 

At 1000* C 

0-.38 

13*88 

1 

14*«0 1 

1 

12*79 i 

10*7,8 

11*84 

1 1 

16*24 1 14*74 

11*71 

„ 1100“ C 

4-29 

2*22 

1*77 

— j 

10*88 j 

— 

6*03 

3*82 7*49 

1 8*95 

„ 1200“ C 



0*66 

7^ i 

1 


1*48 

1*04 j 6*84 

1*44 


With roapect to tlio snitabihty of thoao clays and shalos 
for brie If making, No. 2 is iiiidoubttHlly a good clay for 
43ominou bricks, as is also No. 1, although the bricks are 
somewhat friable. Most of the clays and shales do not 
^thstand the temperature at which a good engineering 
brick is obtained, the o,\ception, besides No. 3, being No. 8, 
from which an excellent engineering brick can be obtained, 
No. 10, might, with some maniimlation, be employed in 
the manufacture of fire bricks, as the colour is good and 
the shale withstands tlic highest tonijit^raUiro reached in 
these experiments. 

The teniiierature at which tbo clays and shales melt, 
was deterniiriod by comparison wilh the melting points 
of yeger cones. For Huh pur nose, each clay i.s made into 
a plastic mass with water, ami uiouldcd into the form of a 
small cone or ]>vrainid. The eoiies are then carefully 
dried at 100" C. fiefore- being burnt with the Seger cones. 

The following tcuiperatures were obtained: — 


fusibility- I'lio higher refractoriness of No. 9 is no 
I doubt duo to low jxircentago of lime and magnesia. Th© 
j remaining clays all contain o\ or 22 por cent, of alumina^ 
I and all are highly rofractorv. 

I • 

Dr. Waqstaffk, in rejdy to several questions, said the 
ex penmen ts roforred to in the paper hod lieon carried 
out on a small scale in the laboratory, and ho could not 
sav that the same ‘results would be obtained on a largo 
working scale. Ho chd not consider the length of time 
taken in obtaining the melting jmintof the clays and sIloIob 
was a material point, and lie had not estimated the carbon 
I and sulphur. I'lie change in speoifio gravity, was 
t undoubtedly duo to shrinkage in volume and increase in 
i weight. J^orosity was te.sted for by immersing the bricks 
' for 24 iiours in water, leaving ouc-ei^hth of an inch above 
! the surface. 


Mdting Points of the Clays and tihalcs. 





! 7. 


1260" C. ilKJO' C. 1410" r. iHIUrC. 1370" C. IllCO’C. ,1270” C. — 




The refractoriness of clays for brick and terra-cotta is 
an imporjUnt point. It may be determinod directly, 
as above, liy asicrtainiug the temperature at which the 
clay begins to fuse. Hofractoriness may also be judged 
from a survey of the chemical data.. Thus, tlie silicates 
of limo, magnesia, and alumina are fuafdically infusible; 
on the other hand, those of soda, potash, and iron are 
readily fusible. If hme, iron, or alkalis bo aihlod to the 
infusible silicates m calculated (juantity, double silicates 
are formed, wlrich also are readily fusible. Hence, 
refractorineas of clays depends cluetly on the percentage 
of silica and (Silumina, and is influeuccil by the presence of 
alkolip, iron, lime, ami magnesia in the order mentioned. 
It must bo iioUd, liowever, that if any of these bodies 
bo in excess, the fusibility of the clay is not necessarily 
lowered, as, for instance, excess of soda would sot free lime 
and magnesia, which themselves are infusible. A com- 
parison of the chemical composition of tlie clays and shalos 
from this point of view with the actual melting pointr as 
determinod is not without interest, as showing relation- 
ship of eomposilion and refractory character. The 
melting point of No. G is 1 120'^ C. This clay contains over 
30 por cent, oxide of iron. No. 2 fuses at 11 G0° C., the easy 
fusibility of tliis clay is evidently duo to the low percental 
of alumina, and high percentage of alkalis, bmo, and 
magnesia. Nos. 1 and 7 fuse at 1250 ®C. and 1270® C, 
respectively. The high percentage of lime, magnotda and 
iron, and the low percentage of alumina account for the 
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1>R. HU8SBLL W. MOOEK IN THE OHAIE. 


NEW I‘K()CESS OF PUEIUNG OR BATING HIDES 
AND SKINS. 

BY DR. Al.I.KN ROOIEES. 

The process to be described is covered by IT.S. Pat., 
No. 798,293, by Francis J. Oakes, of Now York City (tJiis 
J. 1905, 1023). 

In working with the Oakes’ process Hie skins or hidea 
are washed, limed, imhaired, and washed again. A baHi 
is now prepared at a temperature of from 95® — 100® F., 
consisting of 5 per cent, of ^glucose syrup, and 1 per cent, 
of sulphur, computed on the weight of the skins or hides, 
and about 1 Ib. of yeast for ©very 1000 lb. treated. Havina 
prepared the bath in this manner it is allowed to stand 
about 24 hours to secure a definite fermentation. At 
the end of this time temperature is raised to 100® — 
105° F., and the hides or skins introduced. In order to 
have a continuous bath, however, one hudf the. original 
' amount of sulphur, gliiboso, and yeast are added at the 



104 


(Feb. 15. 1005. 


TROTMAN & HACKFORB-FOAMINO A; OQl^SISTWCY OF GLUE8, 


sttjne time. In working this process it is not iieoessary 
to keep the skins or Jiides in constant motion, but only to 
move them from time to time in order to sccnire uniformity 
of action, once an hour being sufficient. By this method of 
treatment Imavy bull or cow hides will be free from lime, 
and in a soft and open condition at the end of eight hours ; 
while lighter skins will require a proportionately shorter 
eriod. On renioving the pock the temperature of the 
ath may be raised, ntid after intr<ulucing one half the 
original quantity of sulpliur, glucose and yeast, another 
pack may be treated, so making it possible to work two 
packs each day in the same vat if desired. It will he 
understood that a continuous bath w^oiild, in time, Ixu-omo j 
too concentrated from solutions of calcium compounds, and i 
thus prevent or retard fermentation. Tijis difliculty, j 
Iiowevcr, is obviated by drawing olT half of the siiutiou | 
each and ev(‘ry time afU>r treatment of the second pHck. ! 

Tho hides or skins as tliey are removed from the bath 
show no trace of linu^ Avith phenoltiithulein. Th<\y arc i 
soft and open, and have n smooth silky grain. As there is , 
nothing in this treatment to caust' putrefaetion, there is. i 
consequently, no joss of hide Bubstance, and, furthermore. ' 
as all of the lime has been neutralised tiny do not require 1 
a drench or pickle, hut after w^ashing are ready for the tan, ! 
re^rdless whether it be vegetable or mineral in elmracter. '• 

From a elumiiral point of view it is someAvhal difficult ; 
to express all of the reactions taking place in the hath. ' 
although by careful observation and thought eerlain i 
conclusions are apjiarent. Thus when the hath is first ! 
prepared it is neutral in reaction, and after standing ! 
gradually nssiimes a slight acid condition. On introducing 
the liides or skins it becomes alkaline, due to difliision of 
the lime. After standing a short time, however, it bisomcs ^ 
neutral again, and remains tlius until the skins arc in a | 
perfect ('oudition, when a slight acid reaction is observed. 
Thene changes taking place are caused by the fermentation I 
of the glucose, W'hieh generates ear lion dioxide and | 
alcohol ; and owing to the presence of sulphur a quantity 
of liydrogen sulpliidcj is produced, which in its nascent 
condition eomhines with the alcohol to form mereaptans, , 
which in their turn are slowly oxidised to thio*aeida. ' 
These mercajilaris and Ihio-aculs, being of a weak acid | 
character, act in conjunction with any cxeess of hydrogen ' 
sulphide, upon tho calcium liydroxide, or otlu'r compounds I 
of calcium, converting them into a soluble condition, in | 
which they are readily removed by ditrusion. Thus, when i 
the lime is all neutrah.sed tJi(‘ bath hecomes acid in reaction, 
and in this w'ay serves as an indicator of the completion of , 
the opi’Tation. It is not neccHsnrv, Iiowevcr, to leniove the i 
iiides or skins as soon as (he acid condition is secured, j 
as the products formed and the excess of acid do not j 
dissolve tlie gelatin ; and os there is no putrefaetion i 
there can he no loss of hide substance, or depletion, which J 
assertion has been proven by ])ractical demonstrations. | 
and the value of the process established beyond a doubt. 
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MB. J. M. C. BATON IN THK CHAIK. 

CONDITIONS AFFECTING THE FOAMING AND 
CONSISTENCY OF GLUES. 

BY 8. B. TBOTMAN, M.A., F.T.C., AND J. ID. HACKFOBD. 

In a recent pajxir (this J., 1904, 1072 — 1074) we 
have shown that good and bad 'glues may be chemically 
differentiated by means of the ratio between total nitrogen 
and nitrogen precipitated by zinc sulphate, and that any 
carelessness in manufacture or selection of materials 
which increases the quantity of nitrogen incapable of such 


precipitation decreases to a corresponding extent tho value' 
of the finished glue. 

The present paper attempts, inter alia, to prove this 
synthetically. It will be shown that consistency is very 
largely influenced by the presence of peptones. Furthfer 
experiments have been undertaken with the object of 
(1) Throwing light upon the cause and remedy of foaming 
in glue ; (2) obtaining some idea of tlic effect of some of the 
impurities commonly present in glue on both the foaming 
capacity and the consistency of the jelly. 

in making these experiments, foaming power and con- 
sistency were chosena.s sfieciial tests, since they are two very 
important properties to which « manufacturer must attend. 

A good glue should give a minimum foam with a maximum 
strength, two (pialities which by no jueans go hand in 
hand. Many strong gl ucs have high foam figures, although 
uiowt had ones have, also. Thus it will be shown that over 
boiling, which, as we liave before proved, causes peptonisa- 
tiou and corro.sponding loss of consistency, invariably * 
incroiiKcs the foaming power of a glue. The results 
obtained prove that certain classes of bodies considerably 
affect both the foaming capacity and the strength of a glue, 
and that can^ in manufacture directtal to tlie elimination 
of tliCMe deloterious impurities would result in much 
iin)jrov<'ment in commercial glues. While considerable 
attiuition has beiui called to the evolution of methods of 
testing glue. liMle hns l^i-en done to elucidate W'hich of the 
constituents of tlie glue* allc( t lluw projwrtics jire. 
judicinlly or otherwise, although it, is obvious that such 
an iru'cstigatiou must ho of great value. Users of glue 
and si/o are continually couiphiining of the foaming 
nuiKano(‘. A i/lue w’iut h fonms badly is of little use for 
making joints, e.'-’pecudly if njiplied by means of a rotatory 
brush, since tiu' uir huliblcs winch it contains render the 
joint valuelcKH. Jn the dressing of fabnes, a foaming 
glue t’uuKes an uneven ilcj)(>sit and tends to jiroducc films, 
wdiu h block llie liolcs in the casi' of a ni't. and are dilKr’ult 
to remove. I'he value of u high consistency is too well 
known to m‘ed emphasis. 

Conmfttfncy . — This was measured in a special form of 
a]))iarHtus, which it is hoped will be made the subject of a 
further eommumeation, since the method appears capable 
of considerable development. In brief, it consists in. 
measuring the lime takiai by perfectly symmetrical 
spheres to fall through a column of the substance under 
examination. 

Foaming. — 'The literature on this .subject may be 
summed up in the statement that a JO ixu* cent, solution 
is employed in testing foaming capacity, and that glues 
give from half to eight inches of foam. The method used 
in testing is, of course, immaterial when comparatiye results 
only are desired, but those nt present employed are so- 
varied that there is little chance of close agreement. 

The method described below is free from this objection, 
and the necessity for some standard form of test is shown, 
by tho fact that the amount of foam given by a solution 
of glue is de^iondent upon — (1) tho height of liquid in tho 
tube ; (2) the diameter of the tube ; l.’l) the teinjierature 
of the solution, and, to a Jess extent, the time and method 
of testing. 

The following ex]>erimentB illustrate these points : — 

(I) Varying quantites of the same solution wore shaken 
in identical tubes, the results being shown in 'Table A, 
indicating that height of foam is approximately in proper* 
tion to tho height of liquid in the tube. 

Tabuo a. 


Influence oj Height of Liquid upon the Foam. 
Temperature, 00^ C. 


1 

Height of liquid In cius. 

1 Foam Flguie. 

EafJo. 

5 

.’i-0 

1:0*6 

10 

7-6 

1 : 0*76 

15 

11-0 

1 : 0*78 

20 

! 18*0 

i:o-ea 

25 

22*0 

1 : 0*88 


The effect of varying the diameter of the tube ie shown 
in Table B. 
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Tabi.e B. 

Influence of the Diameter of the Foam Tvhe upon the Foam 
Figure. 

Volume of Liquid. I Diameter of Tube, i Foaui Kijrure. 


26 c.e. 
26 c.c. 


1 cm. 

2 cm». 


17*6 

7*5 


sidoruble, as will bo hoc'ii in Tabic C. 

Taule 0. 

hi/{,ucncf of Temperature on the Foam Figure. 

25 c.c. of Olatin Solution ooulninin^j 10 per eont. of 
Peptones was used in each case. 

Temperuturc ‘(\ Foam Figure. 

30 30-0 

41) 25*6 

60 20-0 

00 

70 • J3-0 

HO ]1*0 

00 5'.6 

100 3*5 

'riio decrease in foam cuuHod by risinp teinjX'ratiire is no 
doubt duo to the fact that, as the lein])orature rihOH, both 
viscosity and surface tension become less, 

Apjmratud Employed in Tetdiug Fomn. — A jxradualed 
tube, about 7t)ein, in lenj^th and of such diuineter (hat each 
division is 1 cm. m length and has a ea[iacit y of 1 c.c., is half 
tilled with a solution of tlie glue to be (estef! anil placed in 
the water-jacket, tlio t/ernj>eraturc of which may bi^ raised 
by passing stcain into it. The even distribution of the 
steam is effected by moans of n ring at tlu^ end of the 
delivery tube and an ov'erflow is provided. The tein- 
lieratiiro of the bath is maintuined at (10° C., wdiirh is a 
convenient one for glue solutions. Mfter allowing snfTi* 
oient time for the temperature of the glue solution to 
roach tH>° C., the tube is withdrawn from the bath nnil its 
level adjusU'd by inoHits of the tap till it stands at zito, 
there being then exactly 25 c.e. of the solution in the tube. 
The tube is now corkeii and .shaken vigorously for about a 
minute, replaced in the bath, and the height of the foam 
read off. The top of the foam is read off, since this is 
found t-o be constant with a eonstanl/ temperature. The 
line of demarcation iHitweeii the foam and the liquid is too 
indistinct to allow of the lower reading being aeeurateiy 
taken. The higher reading is so constant that different 
operators cun always obtain the same figures. tSinee the 
foam produced always varies with the temperature, 
the im])ortance of carrying out the test at a constant 
tem])era(.ure is apparent. Prolonged delay often eauseB 
hydrolysis and an iniTcased figure. 

Foam Figure of Pure Gelatin . — A sample of the purest 
gelatin containing loss than I per cent, of peptone and 
neutral in reaction was precipitated with zinc sulphate as 
described in a previous paper.* The nrecipitato was 
pressed thoroughly to remove zinc sulpnate, and then 
redisHolved in water and thrown down by means of 
alcohol, the latter operation being repeated till the product 
was almost ash freci. It was then dried m a vacuum at a 
low temperature, after which 1 grin, was dissolved in water 
and tested os above. The foam figure was found to be 
10*5, which may be regarded as the minimum for a generally 
pure gelatin. Since, however, some glues have a foam 
figure less than this, it is obvious that certain of the acci- 
dental constituents of glue have the jwwer of decreasing 
the foaming car>a<'itv. jusi as [Kiptones have the power of 
increasing it. The following exjwriments were carried out 
with the object of throwing light upon this point, together 
with the effect of tliese impurities on the strength of the 
jelly formed as measured by the consistency. 

(1) EffeU of Papfonca. —100 c.c. of the solution em- 
ployed contained 1 grm. of albumose and increasing qiian- 
titiw of peptones. The figures show that there is a 

* , ^ 
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continual rise in the foam figure and fhat this riKe is very 
marked with 8 mall quanlities of fieptoues, the result 
l>oing well shown in the curve (Fig. 2). This is a point of 
much itn[)ortance to tho manufacturer ami confirms the 
result of a recent }>aj>or by us. So far as consistency is 
concernod. the figures show that small quantities of j^ep- 
tones do not exercise an adverse effect so long as they (io 
not acliially replace albumose nitrogen. When, however, 
tlic total niirogcn is kept constant and thi' gelatin gradually 
replaced by pc]>toiie tho consistency very rapidly falls to 
zoi*o. ^ 

Taiu.e 1 (A).^ 

Effect of the Peptones on the Foam Figure of a Glue. 


1 





Inorcue of 


Amount of 

Amount of 

Relative 

Foam 

foam Hsure 
due to 

No. 

(ielatln. 

Peptoncd. 

coiwla- 

FlRure. 




tency. 


Peptonet. 

1 

100 

0 

400 

lO'O 

0-0 

2 


420 

16-0 

fW) 

3 

1 

420 

17-0 

7*0 

4 


4.80 

20-0 

10*0 

6 

,. I « 

468 

21-0 

11-0 

6 

4 

670 

21-6 

11*6 . 

7 

.. 6 

476 

22*0 

12*0 

8 

„ 1 10 

416 

28-0 

18-0 

0 

.. 20 

267 

24-0 

14*0 


*. 1 80 

348 

1 26-0 

! 1&-0 

! 11 


290 

26*6 

16-6 

1 12 

„ 1 50 

240 

26-0 

16-0 

18 

60 

I 166 

26-6 

16-6 

14 

„ 1 70 

1 154 

27-6 

17*6 

15 

„ 80 

1 182 

28*0 

18-0 

16 

, 00 

1 126 

20-6 

10-6 

17 

1 100 

06 

80-0 

20*0 

18 

1 . . 

.. 1 100 

! 0 

1 

20.5 

20*6 


Effect of Over Boiling. — A glue with an orimnal foam 
figure of Ifi was boiled for a varying time and retested* 
The results show that' over boiling must bo a large factor 
in the production of foaming glues. 

The following table shows the inffticnce of peptones by 
hydrolysis on foam figure of a 1 per cent, gelatin solatton v 

Table 1 (B). 

Time of boiling. Foam Figure. 

0 hours , 16 

1 .. ^ 18 

2 , ,18 

12 „ J} 

18 .. a 

Action of Allcalia in the OoW.— ‘The reaultg are shown 
Table 2, and it will be doted that soda is the most de}e» 
teriouB. Table 2 A shows the infliienoe of alkalis on fOt 
already existing loam. 
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Tabzjd 2 . 


^latln iioJution 
^todinin hydroxide 


PoTTOntage) 

present. 


I Relative i 
oonslitoncy 
' Figure * 


Lime . 


Ammonia 


-Sodium carbonate | 


Soda soap 


1 0 

1000 



- — 

t 

0 

0 

5 

0 

25 

0 

60 

0 

100 

0 

5 

’ 0 1 

25 

0 

60 

1 ' 

100 

I 0 ; 

• 


6 

1 0 

26 

i 

60 

1 ^ 

100 

- _J 

0 

6 

0 

26 

0 

60 

0 

loo 

0 

5 

loon 1 

25 

1000 1 

60 

800 

100 

600 


Foam 

Figure, 


10 


16-0 

10>6 

20*0 

21-0 

2H«0 

23*0 


11 

11 

15 

16 


8 

8 

0 

10 


0 

8 

10 

12 


Increase 
I or 
Decrease in 
Foam 
Figure. 


TABUt 2(B). ’ 

/»)tu«n<!e 0 / P rdongtd Action of AlhdU on the atue. 


6-0 

«'6 

10-0 

11*0 

13-0 

13>0 


1-0 

1-0 

6-0 

6-0 


Alkali used. 
Sodium hydroxide ... 

Sodium carbonate ... 


Percentage of Alkali 
compared Glue present 
in folutiou. 


Foam Figure. 


Ammonia 


— 2-0 
— 20 
— 1-0 
0-0 


— 1«0 
— 2-0 
0-0 
+ 2-0 


Ammonium earijonate ' 


1 

6 

26 

60 

100 


1 

6 

26 

60 

100 


1 

5 

25 

60 

100 


1 

6 

26 

50 

100 


9*0 

11*0 

16‘0 

16<6 

13-0 


0*0 

12*0 

10-0 

16*5 

21*0 


10-0 

15-0 

10-0 

10-0 

17'5 


10*0 

IH*() 

18*0 

17-6 


Potash soap 


if: 

100 


— 3*0 

— 3*0 

— 2-0 


1000 
1000 I 

700 ! 

400 I 


6 

30 I + 20*0 


— 5*0 
+ 0*0 


Tabik 2 (A). 

/n/l.ne«ce of Alkali, on the l^navi. 


Alkali used (added 
to 1 per cent. 
Bolutiun Gelatin). 


1 % solution gelatin 
Sodium hydroxide.. 


Oclatinp «olut.on I 


•« BiiiKiug 

I tliTough 16 cins. 


Ammonia 


Per coat. 
0 


Sodium carbonate 


Sodium soap 


Potash .soap 


Sec**!. 

103 


100 

163 

168 


174 

08 

45 


00 

6.’1 

32 


6 

53 

32 


23 

173 


tinoUy ttlkaline, and the "Offiotimo* die- 

« einco it h, fpe^uontly 


, L>r thm purpoHc would fwv i,, t;hoir addition 

I fatal objlEor i« a 

I A email jawoontHgo o^Hoaij 1 ^^ ’? 

I ligure, but n, maxim nm m decroasos the foam 

I foam rapidly iimreasoa 

Boapa arf. lh„ „f f," !“““?*? .»i‘I-I>«'<od tl.at 

rarely that a gli^ oiSa a “ ”* 

-how tlua effit loav ^ out oftr"''‘v 1“ 

majority „f gluoa 'I'"*' l^m 

eoiiaiderable ® mount of sfmn * ‘•“‘■““I'f*® » 

Table 3 that the doromLiTimf n.', 

oloio acid al«„ roduertKZ ““'‘P** “ 

a dry Houm which would render 'i they form 

purpoBoa. useless for many 

ehffly'^o2(.iidiltj~TOar.“ *[“ /™‘""P‘‘°‘‘ tf'at foam ia 
mended is an acid.^ Tablo ’4 ci ves usually recom- 
ment made upon this noint^ 1 ^f 

quantity of acud was Id * w/t h th "T '^i*^ 

allowed to stand over-night T c fa T ♦ 

only what could be exnected ^ ^ ‘'UusisUmcy la 

that carbolic and saheyhe’ Lida 
largely reduce the value, while tone’s. ^ Pruservativea. 
much smaller extent indicatinJ^/f ^ ^ 

"S,T^‘£*r 

aoid. aa will bo noon from Table 4 a ThlT“^ 
in consiBtoney caused bv th„ L/u; • ‘mmediato fall 

hydrolyai, wiU the formal nf I*"’.”' 

ali acids are able to nontoniM. 1 P®P*'nm'8. Practically 

more than traces is hi^iiy delofeus™*^ ^ ^ “> 

the foaming power Md cSf ““'f '^o^Wy affects 
following o*I»Cnts iJlro S 
wmotimes found in oommoroidglueT^To r^/fP""*'? 
solution of the vlue iinri«n lo a 1 per cent. 

of oertoin insolulile bodfea were“ad(l^‘’rnd*t7“®.^.“‘““‘‘“ 
shaken. The foam fianm u ‘”® mixture wedi 

'¥ar 
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^ hM lio effect on it The experiment aleo indicates that 
loaded glues, each as Russian, may be expected to give 
considerable foam. 

of Salts lihdy to be present in fTo/er!— Table 6 
indicates that the quantity of these salts likely to be 
^ p^ent in water used in glue making would not oe suffi- 
cient to affect the quality of the resultinff glue, although 
in large quantities they are able to cause oydrolysis. 

Txblb 3. 


Influence of Oils and Fats upon the Foam. 


1 

I i 

No. of O.C. ; 
of oil added 
per 100 c.c. j' 
gelatine 
solution. 1 

1 

Action 

upon 

1 

of Oil 
Foam. j 

Foam 
figure 
on re- 
shaking. 

i_ 

Kind of oil 
added. 

Foam 

figure 

after stand- 
ing 1 min, 
after addi- 
tion of oil. 

Increase orJ 
du«*rea«e in 
foam 
figure. 

1% gelatin 
solution 


- 


1 


1 

Lubricating 

0-06 

1 

, 6 

1 

— 6 

3 


0*1 

7 

1 —6 

8 


0-26 

7 

1 —5 

3 


1-0 

1 K 

i 

3 

Faraffin ... 

0-05 

12 

0 

12 


0-1 

12 1 

1 ^ 

> 12 no 


0-25 

1 12 

0 

1 12 change 


1-0 

i 12 i 

1 “ 


lionc 

0*05 


! -« 

1 0 


0*1 

! 0 

— 72 1 

0 scum 


0-26 

i ^ i 

— 12 1 

1 0 produced 


1-0 


— 12 

0 

Oleic acid 

0*05 

0 

— 12 

0 


0-1 1 

0 1 

— 12 

! 0 scum 


0-25 

1 

— 12 

1 0 produced 


1*0 


1 -12 

0 

Fatty acids 

1 

0'05 

12 

0 

12 

from soap 

0«1 1 

12 1 

1 0 

1 12 no 

0‘26 1 

12 i 

0 

1 12 change 


I'O ! 

1 12 1 

i 0 1 

1 12 


OUve 

0-06 

0-1 

0-26 

1-0 

11 

12 

12 

3 

2 

0 

0 

0 

0 

0 

0 

— 9 

— 10 
— 12 
— 12 

12 

12 no 

1 2 change 
12 

Cod 

0-06 

0*1 

0-26 

1-0 

2 

3 heavy 

4 scum 

4 

Castor 

0-05 

12 

0 

5 


0-1 

12 

0 

6 


0-26 

12 

0 

« 


1-0 

12 

0 

7 

Neatstoot . . 

006 

1 

12 ! 

0 

e 


0*1 

12 

0 

6 


0-26 

12 

0 

6 


1-0 

12 i 

0 i 

6 

Rape 

1 0*06 

' 12 

0 

6 


«•! 

12 

0 

7 


0*26 

12 

0 i 

7 


1-0 

12 

1 

0 

5 

1 

Cedar 

0*06 

12 


12 


0-1 

12 

0 1 

12 no 


0*26 

12 

0 

12 change 


1*0 


0 

12 


Txbli 4. 

Influenee of Acids tn the (Hue. 


Add added 

Percentage 



Inoreaae or 

of acid 

Relative 


decrease in 

to Gelatin 

added 

consls- 

Foam 

foam flffure. 

folution. 

calculated 
on the glue. 

tenoy. 

figure. 



Actual. 

Per cent. 

1% gelatin 
solution 

0 

1000 

16 

0 

0 

Hydrochloric 

6 

1 

0 

0 


— 40 


26 

0 

a 

— 7 

— 47 

i 

60 

0 

7 

— a 

--.58 

i 

100 

0 

7 

— 8 

— 68 

1 

Sulphuric . . . . j 

1 

6 1 

() 

9 

— a 

— 40 


, 26 1 

0 

10 

— 6 

— 88 


! 60 ! 

0 

0 

— 6 

— 40 


100 1 

0 

9* 

— e 

j —40 

... 

— ; 

— 

— 

— 

— 

Acetic 1 

6 

0 

9 

— 6 

— 40 


25 

0 

14 

— 1 

! —70 


50 

0 

11 

— 4 

— 27 

i 

100 

0 

10 

— 5 


Carbolic 

5 

300 

23 

' -i- 8 

•f 68 


26 

2 

21 

+ 6 

-1- 40 


60 

0 

21 

-t* 6 

•f 40 


100 

1 

0 * 

14 

— 1 

— 7 

Salicylic 

6 1 

0 

9 



— 8 

— 40 


25 1 

0 

11 

— 4 

— 27 


60 

0 

11 

— 4 

— 27 


100 j 

0 

10 

— 6 

— 88 

Boric 

^ 1 

.340 

ys 

+ 8 

20 


25 1 

800 





60 1 

286 

10 

■f 4 

+'27 


100 1 

76 

14 

— 1 

-.7 


Tablb 4 (A). 

Influence of Acids on the Foam. 


Acid added. 

Pcrcentagt' of Acid added 
calculated by volume on 
the Ulue solution. 

Time taken by 
foam in sinking 
tlirough 16 oms. 

1% gelatin solution 

Per cent. i 

' 1 

Secs. 

68 

Hydrochloric 

k 

1 

5 

86 

87 

42 

Sulphuric 

} 

6 

27 

27 

80 

Acetic ! 

i 

Carbolic 

} i 

‘ 1 

\ ■ 

6 

20 

24 

6 

2 

0 

0 

Salley Uc 1 

* 

80 



sa 


6^ 

42 




Bofto 

t 

63 


1 

- 68 


5 % 

64 
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Table 6. 

Influence of InnoluUe Suhstmices on Foam Figure. 


idwtanee addeil. 

Percentage 
of Halt 
added cal- 
culated on 
the (Hue. 

Kelative 

codbIb- 

tency. 

Foam 

flgurc. 

Iiicreaue 
in f 

figure. j 

% gelatin Bulutlon 

- 

1000 

10 

i 

Inc oxide 

5 

1000 

22 

12 1 



925 

23 

13 


50 

870 

24 

14 


100 

ISHO 

25 

IS 1 

Vhite h-'ad 

5 

1000 

10 

0 



976 

21 

n 1 


50 

1000 

21 

11 1 


100 

864 

21 

11 1 

• 


~ 


1 

alpinm carbonate . . 

5 

265 

21 

11 1 


25 

250 1 

21 1 

11 ‘ 1 


50 

300 1 

23 

13 1 


100 

40 1 

26 i 

1.5 j 

'lastcr of PariB 

r, 

. 1500 

*17 ' 

' 1 


25 

1520 

18 

H ! 


50 

2600 

19 

9 ! 


1 100 

2428 

20 

10 j 

uapended organic 

uppro.x. 



i . 

matter 

5 

— 

15 

I -5 1 

1 

2.5 

— 

19 

1 ^ 1 


50 


25 

16 


100 

— 

39 

29 ! 

' - i 

’oame gypiuni 

i 

— 

14 

i ! 


25 


17 



50 



1 K j 


1 100 

—* 

1 18 

, " 


Tabi.e (I 

Influence oj Soluble Stthdances Dinmlved in the Give 
Sohilion. 



Percentage 





of sub- 





gtance 

llelative 


J ncreasc nr 

Substance 

added i 

eOUBlB- 

Foam 

decrcuse in 

added. 

calculated 

tencj . 

Figure. 

Foineter 


on the 



Figure. 


Glue j 




L% gelatin 





Bolution . . . 


1000 

15 

“■ 

Hodluni chloride 

5 

098 

12 




25 

872 

12 

- -3 


5(1 

760 

13 

— 2 


100 

230 

13 

— 2 

Sodium sulphate 

5 

1068 


-7 


25 

1220 

15 

0 

#- 

60 i 

930 

16 ! 

1 0 


100 

676 

15 1 

i 

Magnmium 


700 

14 ! 

— 1 

BUlphate 

26 

1 703 

19 

-8 4 


50 

■“ 

18 

■¥ 3 


100 

700 

IH 

-8 B 

MaguMlum 

5 

1 1808 

18 

1 

1 -r 

chloride 

26 

1 1164 

16 

' + 1 


60 

000 

18 

1 _ 


100 « 

680 

0 

j —6 

Calcium oblo|ide 

5 

1 * 

[ 830 

23 

+ 8 


26 

1 420 

26 

•f 10 


60 

1 360 

21 

+ 6 

'A; 

100 

288 

21 

+ 6 


Dihcussion. 

Mr. H. R. Gabry s.aid that in dealing with liquids in bulk 
of» &ay. 50() to 1000 galls, under vacuum, the foam was 
always graater in proportion to the quantity of liquor in 
oi)eration. With regard to Table B, the same remarks 
applied to liquors foaming in vacuo. With regard to 
Table C, there was a considerable difference in the foaming ^ 
characteristics of glue in pro]K)rtion to the temperature 
at which the glue was originally extracted. In liq^uora 
obtained at a low temperature, and which had not been 
subjected to some inqilonisation in extraction, foaming 
took place very strongly. He thought the paper certainly 
carried the t<?chnieal testing of glues a stage further, and 
was a valuable addition to the literature on the subject. 
He would like to have seen some attempt, however, to 
separate the peptones into different classes of glues, as, for 
instance, bone glues and skin glues. Bone glues invariably 
foamed to a greater extent than skin glues, and skin glues, 
subjected to a two hours’ extraction, foamed more than 
skin glues subjected to a six hours’ extraction. There 
was also a distinct intToase in consistency in the two-hour 
cxtiwtion glues over the six hours, ami a corresponding 
loss 111 weight in the six-hour glues. 'Phis appeared to be 
contradictory to some of the statements in the paper. 
The effect of alkalis on glues was of necessity to reduce the 
consistency and foaming power. The addition of oils and 
fats to glue liquors {esjiecially skin glues) did in bulk 
ojierntions reduce the foaming, but in actual working in 
racfio appeared to incri'ase the tcndcn<‘y in the initial 
stages. In eva])orating foaming lopiors in 'mr wo, where 
the ehief trouble to tlu* manufacturer arose, the principal 
remedy applied was to inereast* the tcmiwrature at the 
toHining jioint, and to decrease it in the liquor; this, in 
all eases, proved etticHcious, For instance, in a vacuum, 
pan having four coils, the toj» cod would 1>(> servid with 
full steam and tlu‘ lower eoils shut off, in which ease the 
foam fell into liquor. In the lase of a liquor into wdiich 
air was admitted, the result, was a sotting up of a foam, 
while the admission of liquor at a lower temiieraiure than 
the vacuum pan^would also produce a heavy foam, and 
once foam has set nf) in a liquor it remained there. He 
would he inclined m all ensos to regard foams as evidence 
of decomposition of animal matter in th(^ glue, and 
thought furtlu'r researches hy the authors would show 
that the foaming capacity of* glue rested almost pntire^ 
upon the ettieii ncv of the cleaning and preparing mothoas 
employeil on the material before extraction. 

Mr. L. Akchbutt thought that the method of measuring 
foam employed by the authors would be improved *by 
agitation by means of a current of air. The ajipheation 
of the principle of allowing symmetrical spheres to drop 
through a vertical i-olumn had been mentioned as applic- 
able to the measurement of viscosities ; but he felt bound 
to prot<*st against the multiplication of instruments for the 
meaHurement of viscosities, none of wliich in his opinion 
offered many advantages over a burette form of vis- 
cosimeter, and many of which lacked simplicity of 
construction and manipulation. 

Mr. H. J. Watson wrote : — “ Foaming glue is a subject 
very imperfectly understood ; it is one upon which I have 
worked, and have already published a foam test which 
only differs from that of the authors in some minor 
details. The following are the particulars of ray test, 
published four months ago in a teohnieal trade journal : — 
^The glue to be examined is broken up in an iron 
mortar, over which a cover is placed to prevent glue from 
flying about ; 5 grms. are weighed out, and put into a 
beaker of 100 to 160 o.c. capacity ; 40 c.c. of water are 
then |M)ur©d over the glue, and allowed to soak several 
hours, preferably overnight. Thp beaker is then placed 
in a water-bath lieated to about 130° F. When completely 
melted the solution is poured into a stoppered measuring 
jar graduated to 100 c.o., and about ‘2^ cm. diameter. 
The volume in the jar will be about 46 o.c. : this is made 
up to 60 c.e. by washing out the beaker with hot water. 
Tne temperature of the solution of glue will now be 
about 12(r F. The stopper is inserted, and the jar shaken 
vigorously for a few seconds or until no more foam is 
produced. The jar is then allowed to stand for a 
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few minutes. It will be noticed that the foam ^adually 
‘Collects u^n the top of solution. As soon as the height 
of the solntion has reachod 46 c.c. the height to the top 
of foam is read, and the difference between 40 and the 
height to top of foam is taken as c.c. of foam. 

‘‘^It has been found better to read the hemht of foam 
this way than to read the height immediately an^r shaking, 
and subtract 60 c.c In the first place it gives one an idea 
whether the foam will quickly die away or be jKirmauont, 
and, secondly, it has been found that the foam-reading is 
practically the same, because taking the reading from the 
top of the solution at 45 c.c. makes up for any shrinkage 
in volume of foam. With some glues the height to top 
of solution reaches tlie 45 c.c. mark quicikor than others; 
this is an indication that the foam will die away quicker, 
which is also an important point to know. 

“ This test has been used on a. considerable number of 
samples, and the following table is a comparison of glues 
from different sources : — 


that it would be preferable to agitate by means of air 
With reference to the multiplication of viscosimeters, he 
felt that a method which would do away with the variable 
head of the liquid and the friction of the orifice would have 
some distinct advantage. . 


MeHing held at J)crl)t/ on Wcdnesdai/, January 24/^, 1906, 

ilB. J. JVl. 0. BATON IN TJCE CHAIB. 

RKCEiNT ADVANCES IN THE BACTERIOLOGY 
OF PUTREFACmON. 

BY J. T. WOOD. 


I , IVliidc |Tn]» oH'fop of: 

Source. Qu{illl>.| Colour Urins. i uj) to' foam Soln , c.c 
! token, i c.c | r.e. e.e j Foam 

111 

brithh Bone | 1‘alish 5 j 60 70 4.6 

„ .. I Pale ,5 ; 60 68 46 2.^ 

,. Medium 5 i 60 72 46 28 

.. .. Dark i 6 60 96 46 50 

,, .. Medium i 6 i .60 100 46 5.6 

.. Dark 6 60 ; 66 46 20 

Skin .. <6 .60 I 88 46 88 

.. Pale 5 i 60 I 70 46 26 

„ . .. Medium J 6 i 50 90 46 46 

„ .. .. 1 6 50 76 45 80 

Pule I 6 ; 50 84 45 .89 

Foreign Hone Medium 6 ' 60 74 i 45 29 

„ Pale I 6 60 82 45 87 

„ Darkish ] 6 j .60 78 46 88 

.. M Medium 6 .60 100 46 65 

Skin and ' > 

Hone .. .16 1 60 96 46 60 

„ .Skin I’nle I 6 i 60 66 46 20 

„ „ 6 50 06 46 ,60 

., ,. 6 60 90 46 46 

„ .. „ I 6 I .60 80 I 46 8.6 

,. ., 6 50 78 46 28 


“ I can confirm the authors’ conclusions with regard to 
■ over-boiling. Acid and alkali, in my own experiments, 
do not apjiear to influerKte the amount of foam jiroduced. 
There is one important factor, not touched uyion by the 
authors, viz., the source the glue. The cleansing of the 
raw material from foreign matter is a very important 
focbir, and if neglected it matters little how mmih care l>t‘ 
taken with the boiling ojKTations.” 

Mr. S. R. TkotmaN, in replying, said that the chief 
difference between the tost for foaming which they pro- 
posed and that describe! 1 by Mr. Watson was that their | 
measurements were exactly given and greater eare was i 
taken to maintnin a constant temyieratiire, and, in fact, ! 
to standardise the yirocess ; this being essentially a test i 
which required standardisation. It was true that they i 
had not spijoifically referred in this payier to the cleansing j 
• of raw material, but the results, whi(!h they had obtained J 


To those who have to do with the manufacture of 
blather the changes which taktJ placo in the skin from 
the time it loaves the animal are of the utmost interest. 
1’he most important of these changes is the natiural process 
of decomposition known as putrefaction. 

Nineteen liundred years ago Ovid* wrote: — 

Oaetera diversis tellus animalia fonnis 
Sponto Bua pepent ; ptistquaiu votus humor ab igne 
Rercaluit Soli‘‘ , cocnumque, udaoque paludes 
Intumuore a*stii ; lecundaque semina reruni 
Vivaci niitrita solo, sen matris in alvo, 

Greverunt, faci<urique aliquam ce|iere morando. 

* « « » * 
Quippe ubi tem}>ori(MU sumsere liumorque callorqiio ; * 
(’oncipiunt j et ab his oriimtur cuncta duobns. 

Francis Bacon carried this idea a step further, a very 
natural one for a believer in spontaneous generation, for, 
if life arose of itself, then by s(uentitic means it should la* 
possible to fiud out the conditions of this generation and 
to produce various kinds of life. In his wonderful dream 
of n college of research (“ Tlie New Atlantis,” p. 38), Bacon 
says : — ” VVe make a Number of Kindes, of Serpenta, 
Wormes, Flies. Fishes, of Putrefaction ; Wherof some 
are advanced (in offetd) to be Pi'rfect' Creatures, like Bcaatos 
or Birds ; Ami have Sexes and do Propagate. Neitlier 
doe wc tins by (^liunee, but wee know' before hiuid, of 
what Matter ami Commixture, what Kinde of those 
Creatures will arise.” 

I iusmI not say that tlu'Sii ideas of the origin of life on 
the earth are not in accord with modern om^s, the theory of 
sptmtaneouH generation having ht'en completely disproved 
by the researche.s of Pasteur, Tyndall and others, though I 
remark in passing that quite i-eemitly certain wntors 
have speculated whether, in the earlier stages of the earth’s 
history, the eonditions may have boon suitable for the 
conibiiiation of the elemente to form living organisms. 

You may inquire what this has to do with putrefaction 
which is tlie end and destruction of the organism, but the 
end is also the beginning like the mystical Chryamon of 
Ht. Ambrose, no sooner does the work of the higher 


from the introduction of peptones and other degradation 
products, would point to the importance of so doing, since 
it did not matt or whether the jieptone was introduced 
with the raw material or prmluced during the maniifac* 
turo ; the effect on the glue was in both cases identical. 
In their previous paper the authors had already shown 
that the ewef chemical differenoo between a good ami bod 
glue was the quantity of nitrogen tliat could not be pre- 
cipitated by zinc sulpbatfs and ha^l at the same time 
drawn attention to the different ways m which the presence 
'Of this nitrogen could be accounted for. In his opinion 
too little attention was paid to the cleansing of raw 
materials. The removal of loose fragments, and the 
washing away of the readily soluble constituents from the 
surface of materials used uir glue making, would always 
reduce the percentage of peptone subsequently found in 
the manufactured glue, and hence decrease its foaming 
power, increase its consistency. Of course, it must be 
''Understood^ thal all washing thus obtained ^ould be as 
ifar as possible recovered. He agreed with Mr. Arofibutt 


' organism cease than myriads of lower organisms commence 
I their work of splitting it up into its simpler oleinenie, 
j so that it may servo for the making of other bodies of 
I other animals or plants. ,jlt has always seemed to me a 
j wonderful thought that the matter of which our bmiy is 
coiistriicted has served for the building up of the bodies 
of many other living creatun.*B during an infinity of past 
time, and will again serve for the making of others ” When 
I wo have- shuffled off this mortal coil.” 
i Putrefaction may be defined as the decomposition of 
j nitrogenous organic matter by living organisms, accom- 
I panied by the evolution of malodorous gases. The study 


• (Metaui. bib. 1, VIIT.) ” The earth brought forth of herself 
the other aolmali in differeht shape*, for after her natural molstsp 
hi^ be^ heated by the ftre of the sun and the sUme and the 
wet fens swoUeu by the heat, the fruitful se^ of things 
^nourished by an enlivening soli as In the womb of a mother, 
grew, and Tn continuance of time took some rcMiilar ,*ha]M unon 
tmm. . . For when wet and heat have had a due mUtwe, they 
conceive, and all ^tniia arise trom these two.** 
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of it may be divided into two pnrts — (1) the biological, 
(2) the chemical. The tirat concemB the organiams which 
break down the protcid molecule either directly or by 
means of en'/.ymos; the second that of the different 
producta of the action of those organisms. It is extremely 
difficult to separate these two studios. 

Dr, 8ini8 Woodliead (2) gives a concise aconuht of the 
earliest icsn rclu s on the organisms causing putrefaction 
by Loouwonhook (l<ht2), ricuciz of Vienna, Muller of 
Copenhagen (1780), Needham {1740).' Spallanzani (1769), 
Schwann (1837), Sehroeder and Van Dusch (1854), 
Tyndall (1876), Lister (1878), These names show that 
the history of putn'faclion ])roceeds parallel with the 
evolution of the mieroscope and the development of the 
comparatively leccnt seience of hneteriology. 1 propose 
to-night bnelly to carry it ii]) to the present day, 

1 need seareely say that putrefaction is not a specific 
fermentation like afeohohe or acetic fermentation, but 
that it is extiemely complex. In any putrefying matter, 
such ns gelatin or albumin, a large number of different 
species nf bai teria may be observed a>-' veil as monads and 
infusoria, and in l^ome eases niouhls, all of whieli take 
part in the process. 'J’he first stage is a prooess of oxida- 
tinn in the jiresiuiee of air. in whicb mrobic baeterin usi^ 
up the oxygen present and only simple inorganic eom- 
pouiids are formed, carbon dioxide, nitrati's and sul- 
phates ; this part of iJie proecss is genet ally without 
odour. The second stage, or true putrefaclion, takes 
place in the absence of oxygen by ano'robic bacteria, and 
js n process of n diietion. It lias been shown that there 
are no bacteria in healthy tissues, and if a musele or any 
organ is taken from an animal under antiseptic conditions 
it may be preserved indefinitely in a sterile vessel to which 
filtered air lias free ocoess. Solid matter is usually 
liquefied by organisms like Ik liqiiefaeieiis inagnus, wdiich 
are invariably present in the air, and which prepare tlu* 
way for more specifically putrefactive bacteria, sm-h as 
Proteus vulgaris and B. }mtrifiouH, but it one observes a 
number of putrefact ions of the same kind of matter under 
natural conditions, scarcely any two follow the same 
oouTse. The modem study of "putrefaction dates from 
Hauser, who. in 1880, isolated from putrefying fiesli the 
Ithree organisms — Proteus vulgaris, P. mirahilis and J*. 
zenkeri. He studied the action of these in pure cultiin’s, 
and came to tlie following conclusions : — 

That Bacterium termo (Khr.) is not a single definite 
species ; various forum and stages of other organisms have 
been described under tliis name. The various species 
of Ih'oteus go through a wide range of forms niiniig 
their development in which cocci, short and long rods, 
thread forms, vibrios, spirilli, and spirorhsptm occur. 
Under B|X’cial nutritive conditions Proteus goes through 
a swarm stage, in which condition it is capable of 
moving over the surface and in the .solid gelatin. The 
Proteus bacteria are facultatively amerohic, they all 
oauBO putrefaction ; P. vulgaris and P, miraliilis are the 
commonest and most active of all putrefactive bacteria. 
They do not secrete an unorganised ferment, but decom- 
pose albuminous bodies by direct action. They also 
produce a powerful poison, ot which small quantities 
mjeeted into animals produce septieamiia. 

Tito Carbime (Jl) found amongst the products of P. 
vulfforis, choline, ethylenediamine, gadinme, and tjimo- 
thylamine. Maei'', criticising Hauser’s work, caaisiders the 
cocci form of Proteus to be spores. Biensloek (r>)bejieves 
the rfile of the Iroteiis group somewhat doubtful. He dis- 
covered (1884) another widely rlistributed putrefactive 
organism, which ho called Bncjlliis putrifieus ; it is a spore 
bearing, drumstick shaped bacillus found in fteees; it 
is ana*robic and specially attacks fibrin. Now fibrin is 
extremely resistent to the aetiin of most putrefactive 
bacteria, and it is very probable that siieeifie organisms 
ferment the different albuminous compounds in the same 
way that the different oarbohydrat-es aie each decomposed 
by spofifio ferments. A certain number of six^cies of 
bacteria are able to deooni{K)se bhtli carbohydrates and 
proteids. Tissier and Martolly (10) call these mix^d 
ferments* and divide them farther into two groups (1), 
mixed protoolytio ferments, including B. porfringens, 
B. bifernientans sporogenea* Staphylococcus albus, 
Microoooctti ffavus liquefaoietw, Proteus vulgaris, this 


I group decompose albumin by means of tryptic enzymes* 
j (21 Mixed poptolytio ferments ore only able to attack the 
I albumin when it has undergone a preliminary dcK'ompo- 
j sition. This group comprises B. coli, B. filiforniis, Strepto- 
I coccus pyogenes, Diplooooous griseus non liquofaoiens. 
j The second class of bacteria are those which are \ndthout 
I action on carliohydrates, and only attack proteids ; these 
1 consist of the true proteolytic bacteria B. putrifieus, 
i and B. putidus gracilis, and the peptolytio bacteria, 

1 Diplococous magnus annsrobius and Proteus zenkeri, which 
1 can only decompose ptiptones. 

i These authors slate tliat B. putrifieus is always present 
i in putrefying albumin, but always accompanied by 
I facultative a*robeB which favour the growth and develop- 
ment of the sjiecial putr'dactive bacteria. 

I In the pul lef action of meat the reaction is first acid 
I owing to the action of tlio mixed ferments on the sugars 
I present. In the lu^xt stage ammonia is formed by the 
i tryptic enzymes secii'tcd by the aerobic bacteria, and 
: so tlie aiiHTobic organisms arc enabled to develop. We 
• can thii.H und(*r8taiid iiow it is that putrefaction proceeds 
i more rapidly the more mixed fi'i’inents thote are present, 

' although tht'se were forim'rly 8iip[)os^d to hinder putrefac- 
tion from taking place. 

! When meat is exposed to air it is first attacked hy the 
mixed Wmeuts. MuirococcuH fiavus hquefaeiens, Staphy- 
lococcus, Bacillus eoli, Barillus fililormis, Stieptococcus 
' and Diplococcus, and b< comes acid, at the same time the 
i presence of decomposition products of albumin may bo 
I detected, proteosts, amidoacids, amines and ammonia ; 

I the latter quickly nnitralise tlie acids, and in three to 
i four days the im>at is alkaline, and has a faint putrid smeU. 

' Bacillus perfriiigens and Bacillus bifermentans sporogenos 
! now make their apiiearance; t he latter of these organisms 
' proeluees amines, amido-acid.s and ammonia. In this 
1 stage the simple anierobii! ferments are able to begin Dieir 
I work, and real putrefaction sets in; as this proceeds, the 
j mixed ferments gradually disapjx^ar and finally the only 
I organisms remaining are Bacillus putrifieus, Bacillus 
1 gracilis piididus, and Diplococous grismis nonliquofaciens. 

I Another organism, which apjiears to play an important 
art in the decomiiosition of animal bodies, is described 
y Klein (0); ho found that in bodies, which had boen 
buried from three to six weeks, baiitoria such as B. coli 
and B. proteiis had almost disappeoretl, and an anrorobic 
' bactorium, w hich h<‘ calls B. cadaveris sporogenos, was very 
j active. It is a motile bacillus 2 — 4 fi long, w'ith fiagoUse 
] all over its suifaco. Npores arc formed at the rounded 
i ends, giving it a drumstick form. It eoogulatos milk, the 
j clot gradually dissolving. It grows on all the usu^ 

I nutritive media, but only under strictly ann*robio 
1 conditions. 

i In a paper, entitled “ Fermentation in the Leather 
j Industry” (this J., 1894. 218). 1 gave a short account 
I of the progress of putrefaction as it takes place in the 
j animal skin, and also described some of the organisms I 
! had observed in putrefying skin. A small piece of skin 
was placed in water and allowed to stand at room tem- 
perature. During the first two days there was little ohan|(e, 
but on the third day a number of swiftly moving darting 
monads made their appearance. Rome <.»f these were 
' propelled by flagellw, but a few bad assumed ammboid 
I forms. A slowly moving bacillus consistmg of a long 
: straight rod, apparently broken up into cells exactly like 
, the Vibrio subtilis, illustrated in the ” Micrographio Dic- 
I lionary,” was observed, aceumpaniod by some species of 
spirillum. Higher organisms present were a Paramoccium 
, and a colourless transparent piece of protoplasm, shaped 
like a diimh-liell, with a slow rotating motion. On 
the fifth day the numlier nf vibrios and spirilli had 
i greatly increased, some with a swifter mol ion than others, 
i There -were also many large infusoria present; one of a 
' peculiar double form which appeared to be a development 
i of the dumb-bell shaped piece of protoplasm seen on th® 

I third day. On the seventh day the moat striking feature 
I was the great increase in the number of vibrios ; the field 
of the microscope was crowded ; masses of the bacilli could 
be seen clustered round small particles of the disintegrating 
j skin as if feeding upon it ; there were more infasoria, m^y 
of them short, boat-shaped monads, with a trembling 
motion, refracting light strongly ; these evidently ftooom- 
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pany the putrefaction bacteria-, and aaaist in the final 
disintegration. On the ninth day the piece of skin was 
entirely diaaolved. 

JProotor calla attention to the relative putresoibility 
of the different constituentB of skin, and c«j)eoiaIIy to 
the rapid pntroscenee of the lymph and serum. So far 
as I know, this part of the subject has not been studied j 
at all thoroughly, and there is a considerable field open j 
to workers in our research laboratories. j 

Pure fttt is not decomposed bacteria, but if albumin- j 
oua matter is present, the fat ia 8))lit up by several siMscies I 
of bacteria and moulds. Hchreibor (16) has abown that the ' 
presence of oxygen is necessury. As this subject scarcely | 
comes within the < ategorv of putrefaction, I refer you to . 
iSchreiber’s pft|>cr, and also to an iniportant pap<u- by 
Otto Kahn (17) recently published. > 

In the putridaction of vegetable matter the cellulose i 
is attacked by spocitic organisms, whicli have been j 
thoroughly investigated h\’ Omohansky (18). He has 
shown that tJjo fermentation of cellulose is an axuiTobic 
process, caused by two species of bacteria belonging J 
to the class of butyl ic ferments. Moriihologically the 
organisms cloaiOy r(‘seml)lc one another, nut one of them ' 
detiimpoHCH the. eelhilose with evolution of hwlrogen, the 
other with eviOutiou of iiictliane ; in Vajlli ca.scR consider- ! 
able amounts of acetic ncud and normal butyric acid are 
produced. ' 

The rottenness of fruit is caused mainly by different 
species of moulds, and has rocently reiieivcd consulerablo I 
attention on the Continent and in America. One of the 1 
principal organisms concerned is a species of Fusarium, j 
isolated and (Icsoribed by Oatcrwalder (15) under the name j 
of Fnaarium putrcfaciens, I give a list of the principal ; 
moulds known to take part- in putrefaction. ! 

I have previously stated that inonRd.s and infusoria take j 
part in the proiicss of putrefaction, but I do not know : 
that their action has been studied in the same way as that ' 
of bacti^riu. The life history and morphology of some of I 
these monads was studied in 1871 to 1875 by Hallinger and 1 
l)rysdale.{lP) Tliese authors in their researches into the 1 
life history of the monads found in a putrefying infusion of I 
cod’s head, came to the conclusion that ‘‘bacteria are not ! 
the only or (‘ven (in the end) the chief organic agents of j 
fiutrefaction, for moat certainly in th(^ later stages of a 
disill Uigiat ion of dead organic matter the most active 
agents are a large variety of flagellate monads.” 

Hallinger cultivated some of the monads in Colin’s 
fluid and found that they lived and multiplied in it. Their ' 
spores were killed at a teniperaturo of 256® F. There is a , 
big field of research ojwn in this direction. ! 

The consideration of the chemical aspect of putrefaction I 
is a vast subject and w'ould demand a special treatise. I ! 
shall only call your attention to one or two |x>int8 of 
interest. « | 

Taking the simpler hodios first, sulphuretted hydrogen j 
is formed in putrefying h'quids in two ways — 1. By reduc- j 
tion of the sulphates in the litiuid by an anierobic organism ! 
Spirillum desiiifiiricans ; 2. By bacteria capable of growing 
in the presence of oxygen suoli as B. coli ooinmune and 
B. lactis eorogenos, which ferment glucoses with formation 
of hi'vorotatory lactic acid and evolution of COj and 
hydrogen, and if at the same time tlie material contains 
albumen or sulphur, H2S is given off ; these organisms j 
are inoa|>able of reducing sulphates. Bo^erinok (7) has i 
investigated tliis process, and found a variety of different | 
forms intermediate between the two above-mentioned, i 
but all possessing the same oharacteri sties so far as their ; 
chemical action is concerned, so that they may bo classed 
as one order wdiich he calls Aerobacter. * i 

Stich (8) found phosphorus jKJutoxido in the residue ' 
.J from the putrefaction ,of casern, nuclein, lecithin and | 
protagon, and in the putrefaction of certain organs of 
animals and plants gases contaning phosphorus are 
evolved. The niicleio acid of yeast yielded phosphoric j 
add along with hypoxanthin and xanthin. 1 

Vitali (0) found in the putrefaction of muscle, which had 
been freed from sugars and fat, that some alcohol was 
duoed. He considers that a hexoeo is split off from the 
idbum in. in a similar manner to the splitting off of a 
fermentable sugar from the gl«oojH*oteida (oompownda of 
protdns with carbohydrates). The formation of 


alcohol in the putrefaction of muscle occurs in the alkaline 
stage. Thus alcohoUo fermentation is caused not alone by 
saeoliaromyces, but also by certain putrefactive baoetria. 

Lermer (20) finds that the nutrefa<’tion of barley 
resembles butyric fermentation. An analysis of the gaae# 
given off during the later stages of the process gave the 
following result: — Nitrogen, 68*88; Hydrogen, 37*48; 
Methane, 3*15. 

In the residue from the putrefaction he found acetic* 
but'Tic and valerianic acids, but not caproio or caprilio 
acid. In the normal steeping process employed for barley 
the gases given off consisted almost entirely of carbon 
dioxide and nitrogen. This observation is interesting to 
oompsre with the evolution of nitrogen in the fermentation 
of liran shown by Wood and Willcox (thi.s J., 1803, 422). 

The action of putrefactive bacteria has boon found 
capable of transforming hoxoses into pentoses. Salkowski 
and Neuberg (21) inoculate<l a solution of d-ghikuronio 
acid with putrefying meat, and showed that it was changed 
into Z-xylose with evolution of COg according to the 
following formula : 

OOH(CH()H ).iCOOH - COg + COHrOHOHlsCmOH. 
This is an interesting fact, esiiccially eis, according to 
Neuberg, the }>ontosc contained in animal tiuoleoproteids 
i.s /-xylose. 

In conclusion, I hope that this short review of thd 
Bubject will po of use in bringing together a good many 
ToferenccH to work scatti'ied in various periodicals. 1 
also wish to express my indebtedness to Dr Alfred Kwh’t 
‘‘ Jahresbericht iiber Gurungs-organisraen ” for some of 
ther abstra{‘t.s. 
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of it may be divided into two pnrts — (1) the biological, 
(2) the chemical. The tirat concemB the organiams which 
break down the protcid molecule either directly or by 
means of en'/.ymos; the second that of the different 
producta of the action of those organisms. It is extremely 
difficult to separate these two studios. 

Dr, 8ini8 Woodliead (2) gives a concise aconuht of the 
earliest icsn rclu s on the organisms causing putrefaction 
by Loouwonhook (l<ht2), ricuciz of Vienna, Muller of 
Copenhagen (1780), Needham {1740).' Spallanzani (1769), 
Schwann (1837), Sehroeder and Van Dusch (1854), 
Tyndall (1876), Lister (1878), These names show that 
the history of putn'faclion ])roceeds parallel with the 
evolution of the mieroscope and the development of the 
comparatively leccnt seience of hneteriology. 1 propose 
to-night bnelly to carry it ii]) to the present day, 

1 need seareely say that putrefaction is not a specific 
fermentation like afeohohe or acetic fermentation, but 
that it is extiemely complex. In any putrefying matter, 
such ns gelatin or albumin, a large number of different 
species nf bai teria may be observed a>-' veil as monads and 
infusoria, and in l^ome eases niouhls, all of whieli take 
part in the process. 'J’he first stage is a prooess of oxida- 
tinn in the jiresiuiee of air. in whicb mrobic baeterin usi^ 
up the oxygen present and only simple inorganic eom- 
pouiids are formed, carbon dioxide, nitrati's and sul- 
phates ; this part of iJie proecss is genet ally without 
odour. The second stage, or true putrefaclion, takes 
place in the absence of oxygen by ano'robic bacteria, and 
js n process of n diietion. It lias been shown that there 
are no bacteria in healthy tissues, and if a musele or any 
organ is taken from an animal under antiseptic conditions 
it may be preserved indefinitely in a sterile vessel to which 
filtered air lias free ocoess. Solid matter is usually 
liquefied by organisms like Ik liqiiefaeieiis inagnus, wdiich 
are invariably present in the air, and which prepare tlu* 
way for more specifically putrefactive bacteria, sm-h as 
Proteus vulgaris and B. }mtrifiouH, but it one observes a 
number of putrefact ions of the same kind of matter under 
natural conditions, scarcely any two follow the same 
oouTse. The modem study of "putrefaction dates from 
Hauser, who. in 1880, isolated from putrefying fiesli the 
Ithree organisms — Proteus vulgaris, P. mirahilis and J*. 
zenkeri. He studied the action of these in pure cultiin’s, 
and came to tlie following conclusions : — 

That Bacterium termo (Khr.) is not a single definite 
species ; various forum and stages of other organisms have 
been described under tliis name. The various species 
of Ih'oteus go through a wide range of forms niiniig 
their development in which cocci, short and long rods, 
thread forms, vibrios, spirilli, and spirorhsptm occur. 
Under B|X’cial nutritive conditions Proteus goes through 
a swarm stage, in which condition it is capable of 
moving over the surface and in the .solid gelatin. The 
Proteus bacteria are facultatively amerohic, they all 
oauBO putrefaction ; P. vulgaris and P, miraliilis are the 
commonest and most active of all putrefactive bacteria. 
They do not secrete an unorganised ferment, but decom- 
pose albuminous bodies by direct action. They also 
produce a powerful poison, ot which small quantities 
mjeeted into animals produce septieamiia. 

Tito Carbime (Jl) found amongst the products of P. 
vulfforis, choline, ethylenediamine, gadinme, and tjimo- 
thylamine. Maei'', criticising Hauser’s work, caaisiders the 
cocci form of Proteus to be spores. Biensloek (r>)bejieves 
the rfile of the Iroteiis group somewhat doubtful. He dis- 
covered (1884) another widely rlistributed putrefactive 
organism, which ho called Bncjlliis putrifieus ; it is a spore 
bearing, drumstick shaped bacillus found in fteees; it 
is ana*robic and specially attacks fibrin. Now fibrin is 
extremely resistent to the aetiin of most putrefactive 
bacteria, and it is very probable that siieeifie organisms 
ferment the different albuminous compounds in the same 
way that the different oarbohydrat-es aie each decomposed 
by spofifio ferments. A certain number of six^cies of 
bacteria are able to deooni{K)se bhtli carbohydrates and 
proteids. Tissier and Martolly (10) call these mix^d 
ferments* and divide them farther into two groups (1), 
mixed protoolytio ferments, including B. porfringens, 
B. bifernientans sporogenea* Staphylococcus albus, 
Microoooctti ffavus liquefaoietw, Proteus vulgaris, this 


I group decompose albumin by means of tryptic enzymes* 
j (21 Mixed poptolytio ferments ore only able to attack the 
I albumin when it has undergone a preliminary dcK'ompo- 
j sition. This group comprises B. coli, B. filiforniis, Strepto- 
I coccus pyogenes, Diplooooous griseus non liquofaoiens. 
j The second class of bacteria are those which are \ndthout 
I action on carliohydrates, and only attack proteids ; these 
1 consist of the true proteolytic bacteria B. putrifieus, 
i and B. putidus gracilis, and the peptolytio bacteria, 

1 Diplococous magnus annsrobius and Proteus zenkeri, which 
1 can only decompose ptiptones. 

i These authors slate tliat B. putrifieus is always present 
i in putrefying albumin, but always accompanied by 
I facultative a*robeB which favour the growth and develop- 
ment of the sjiecial putr'dactive bacteria. 

I In the pul lef action of meat the reaction is first acid 
I owing to the action of tlio mixed ferments on the sugars 
I present. In the lu^xt stage ammonia is formed by the 
i tryptic enzymes secii'tcd by the aerobic bacteria, and 
: so tlie aiiHTobic organisms arc enabled to develop. We 
• can thii.H und(*r8taiid iiow it is that putrefaction proceeds 
i more rapidly the more mixed fi'i’inents thote are present, 

' although tht'se were forim'rly 8iip[)os^d to hinder putrefac- 
tion from taking place. 

! When meat is exposed to air it is first attacked hy the 
mixed Wmeuts. MuirococcuH fiavus hquefaeiens, Staphy- 
lococcus, Bacillus eoli, Barillus fililormis, Stieptococcus 
' and Diplococcus, and b< comes acid, at the same time the 
i presence of decomposition products of albumin may bo 
I detected, proteosts, amidoacids, amines and ammonia ; 

I the latter quickly nnitralise tlie acids, and in three to 
i four days the im>at is alkaline, and has a faint putrid smeU. 

' Bacillus perfriiigens and Bacillus bifermentans sporogenos 
! now make their apiiearance; t he latter of these organisms 
' proeluees amines, amido-acid.s and ammonia. In this 
1 stage the simple anierobii! ferments are able to begin Dieir 
I work, and real putrefaction sets in; as this proceeds, the 
j mixed ferments gradually disapjx^ar and finally the only 
I organisms remaining are Bacillus putrifieus, Bacillus 
1 gracilis piididus, and Diplococous grismis nonliquofaciens. 

I Another organism, which apjiears to play an important 
art in the decomiiosition of animal bodies, is described 
y Klein (0); ho found that in bodies, which had boen 
buried from three to six weeks, baiitoria such as B. coli 
and B. proteiis had almost disappeoretl, and an anrorobic 
' bactorium, w hich h<‘ calls B. cadaveris sporogenos, was very 
j active. It is a motile bacillus 2 — 4 fi long, w'ith fiagoUse 
] all over its suifaco. Npores arc formed at the rounded 
i ends, giving it a drumstick form. It eoogulatos milk, the 
j clot gradually dissolving. It grows on all the usu^ 

I nutritive media, but only under strictly ann*robio 
1 conditions. 

i In a paper, entitled “ Fermentation in the Leather 
j Industry” (this J., 1894. 218). 1 gave a short account 
I of the progress of putrefaction as it takes place in the 
j animal skin, and also described some of the organisms I 
! had observed in putrefying skin. A small piece of skin 
was placed in water and allowed to stand at room tem- 
perature. During the first two days there was little ohan|(e, 
but on the third day a number of swiftly moving darting 
monads made their appearance. Rome <.»f these were 
' propelled by flagellw, but a few bad assumed ammboid 
I forms. A slowly moving bacillus consistmg of a long 
: straight rod, apparently broken up into cells exactly like 
, the Vibrio subtilis, illustrated in the ” Micrographio Dic- 
I lionary,” was observed, aceumpaniod by some species of 
spirillum. Higher organisms present were a Paramoccium 
, and a colourless transparent piece of protoplasm, shaped 
like a diimh-liell, with a slow rotating motion. On 
the fifth day the numlier nf vibrios and spirilli had 
i greatly increased, some with a swifter mol ion than others, 
i There -were also many large infusoria present; one of a 
' peculiar double form which appeared to be a development 
i of the dumb-bell shaped piece of protoplasm seen on th® 

I third day. On the seventh day the moat striking feature 
I was the great increase in the number of vibrios ; the field 
of the microscope was crowded ; masses of the bacilli could 
be seen clustered round small particles of the disintegrating 
j skin as if feeding upon it ; there were more infasoria, m^y 
of them short, boat-shaped monads, with a trembling 
motion, refracting light strongly ; these evidently ftooom- 





Ch. * lfA<toXRK 


fHUrint. and Diemtinv At 

m*«, PMto. U.S. P«t. r“ 


TET — “ 

»r<Kw«rH. Deani- 

Jan. 2, 1906. 

*“ of auperpoa^ filtering ohamberf oommunicato 
Sfm oentrri overfow pipe*, which extend 

aboTO the level of the filtering medium in one 
1 *^°rS?** ft® partition which divide* it from the 
I filtering medium is supported on per- 
forated pla^, and each chamber is piovided with 
stimng bars, having “fingers” or projections 

meXl“* V»r ft®” to stir up t£e iUtering 

medium. Valved outlet pipes are connected to each 

m^dTum'-W°''H. a ‘'‘® 

Frknch Patents. 

Drying.Stove, A. Schroder. Pr. Pat. 357,768. Aug. 28. 
1906. Under Int. Couv., Aug. 30, 1904. 

enclosed on three sides by hollow walls, 
•md on the foiuth by a double-walled door, is heated by 

toW with regu ating dampvs. The air itself is hoalwl 
by ^mg nassod through a chamber, fitted w 


I/UXIIUIUH or 

absorption of heat by the ai 
beneath the drier and heated 
are arranged ii 
bottom of the 


»r^ a 'll W3U with baffles and 

a with metal ti^nings or shavings to assist in the 
” ^ne air. The chamber is placed 

Bated by external gas jets wliich 
double rows beneath the corrugated 
chamlier. The corrugations 
^ purpose of providing a largo heating 

surface and forming channels for the escape of the products 
niatorialH to be dried are placed on 
side wlus of r on ledges oi grooves oli the two 

the K between 

the ends of the trays and the back wall for the escape of 
the vapours given off. — W. H. C. ^ 

Drying by Kxpomrf to Light ; Method of . Ges fiir 

Wkenver/ahren, m.b.H Fr. Pat. 367, SaS. Sept! 23, 
l«Uo. Under Int. Oonv., Sept. 22, 1904. * 

Sbh Ger^ Pat. 102,096 of 1904 ; this J., 1906, 69. W. H. C. 

Conceniratimi of Solutions hy the method of freezing and 
the removal of the Ice Vrystals from, the soluble Matter • 

relates to improvements in Pr. Pat. 

forSh ^ ^ are made 

for the progressive freezing of thi' solutions from above 
downiwards ; the utilisation of the heat rendered latent 
crystals to cool the refrigerating 
Cng frLen wldoT saturate and agitate the solution! 

1 ^ act chemically 

conceLration^nV application of the process to the 

a!) f!w H c ^ solutions of alcohol, sugar, salts, acids, 

i/mnor two or more Liquids in a determined vroj>ortion ; 

”rfi" r“ ■ ~™d 

T*-® ^hccl i* prevented from 
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“i®'?“®”‘ fiy tfio »ir or liquid. As the 
round, the contents of each bucket in bug 
Uni the tank 6| and flow from thence 
w the tank pro^r by the pipe ; at the same 

te ca«& on the ffiw wi 
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n.-itJlSU GAS, AMD UOHT. 

{CofUinwd from page 62.) 

OU-Buming equipment; A simple — C. De Kalb. 
Eng. and Mining J., 1606/ 81 » 74. 

Owi of the moat important points in oonueotion with 



the use of liquid fuel, is tho delivery of the oil to the burner 
under constant pressure. The author points out tha 
uniform pressure can be most easily maintained when tho 
oil rises in the suction-pipe of the pump with a low velocity, 
and this can only be attained by using a pump of large 
capacity. The plant shown in the accompanying figure 
has proved satisfactory in practice. The oil is drawn 
from the supply-tank through the suction pipe OS 
(2 in. diam.) and delivered through pipe 01) (1^ in. 
diam.) to the reserA^oir H (6 in. diam.), where it is 
preheated to a certain extent by the exhaust steam from 
the pump passing tlurough the pipe 8E (1^ in. diam.). 
From the reservoir H, rises a stand-pipe K (6 in. diam.) 
provided with a weighted valve W, which opens when the 
messure exceeds a determined limit ; any oil which over- 
flows is returned to the supply-tank through the pipe Q. 
Jkny ^as accumulating in the pump is blown of! through 
the pipe G D. Prom tho reservoir H, the oil is supplied 
through pipe 0*- to tho burner, which consists of an oil- 
tube of f in. diam. disposed oonoentrically within a 
1 in. steam -pipe, terminating a few inches beyond the oil 
tube. The end of the steam-pipe is in the form of a flat- 
tened lip with a slit in tho shape of on arc of a circle so 
disposed that it would be bisected by the (prolonged) 
lofigitudinal axis of the oil-tube. — A. 8. 

CdUium Hydride ; Occurrence of a Oaseous in 

eommercim Acet^ene. C. Hoffmeister. Z. anorg. 
Chem., 1906, 48, 137—139. 

Tbi author has frequently observed, on the cooler parts 
of an acetylene gas plant, white deposits consisting of 
lime or, when the deposit had been exposed to the air for 
•ome time, calcium carbonate. This deposit has been 
traced to the presence in the acetylene of a gaseous 
compound of calcium and hydrogen. The compound was 
Mparated by passing some of the acetylene containing 
it enooeMively through a filter of cotton- wool, a number of 
flasks containing acetone, and finally through ammoniaoal 
copper solution. From 100 — 150 c.o. were obtained 
from 100 litres of aqetylene, but the gas still contained 
admixed air. It is colourless, has an odour resembling 
that of commercial acetylene and hydrogen phosphide, 
and is veiy slightly soluble in water. It bums with 
an intense calcium flame, and, when mixed with oxygen, 
gives an extremely explosive mixture ; the only poducts 
of combustion detect^ were lime and water. — A. 8. 

OaUium Carbide and Acetylene. ^ J. H. Vogel, Z. angew. 
Chem., 1906, 10. 49-67. 

Tim German produ<;^on of carbide in 1905 was about 
8000 tons, and the im^rt about }6,000 tons. Prom 1 Idlo. of 


carbide at^obtained, in practice, about2001itres of acetylene 
(97 per cent, of the theoretical yield), so that 24,000 ton# 
of carbide replace for lighting purposes about 13 million 
galls, of petroleum. While nv«s years ago the price of 
carbide was 60 — 60 marks per 100 kilos?, at present it 
is produced at 22 marks per 100 kilos.— J. T. 1]^ 

Engush Patxkts. 

Burners ; Liquid Fuel . C. Leistner, London. 

Eng. Pat. 24.372, Nov. 10, 1904. 

Thb burner consists of an outer conical casing, an inner 
concentric casing divided bv a partition into oil and com- 
pressed-air chambers, nozzles secured to these chambers 
to form annular outlet passages for the oil and air respec- 
tively, and a central spindle acting as an oil regulating 
valve. Compressed air is admitted to both the outer and 
inner casings, the arrangement being such that the 
mixture of atomised fuel and air, i88\»ing from the nozzle 
of the inner casing, is completely surrounaod by an annular 
jacket of air. For the automatic regulation of the oil 
supply, according to variations in the air pressure, a 
branch tube from the air pipe is connected to a cylinder 
containing a spring-oontrolled piston, which is linked to ^ 
tho cock of tho oU supply pipe. — H. B. * * 

Burners ; Gaseous Fuel . F. A. Wegner, Brock- 

ville, Ontario, Canada. Eng. Pat. 137, Jan. 3, 1906. 

The end of tho gas-supply pipe is screwed into a concentric 
mixing pipe, which leads to the burners and is provided 
with a lateral branch pipe through which air is introduced 
from a blower or other air-forcing device. The gas supply 
pil)o projects into the mixing pijie for a short distance 
Dcyond the point at which tho air enters. — H. B. 

[8uc<tVml Gas Producers. L. W. Crosta and G. L. Morton, 
Nottingham. Eng. Pot. 6434, March 27, 1906. 

The gas outlet pi^, between the producer and the 
scrubber, is provided with corrugations, ribs, or tho Uke, 
to present an extended heating surface, and is surrounded 
by the air inlet pipe, so that the air becomes heated in 
flowing through tlie annular space between the two pipes. 

The air then onlors an annular mixing chamber for air and 
steam, which surroimds the upper part of the producer, 
and is there mixed with steam which is generated con- 
tinuously in an annular boiler surrounding the incan- 
descent zone of the fuel. The annular steam-pipe, which 
admits the steam to tho mixing chamber, also oommimi- 
cates with a bell, immersed in water, outside the producer, 
this device serving to condense tho steam when the gas 
production ceases, thus preventing the accumulation of 
steam in the mixing chamber, ^he tuyeres, through 
which the air and steam from the mixing chamber are 
admitted into the lower part of the furnace, are fitted with 
wire gauze, small tubes, or other devices, which deliver 
the mixture to the furnace in fine streams. — H. B. 

Gas ; Ap'paratue for the manufacture of . H. P. Bell. 

London. Eng.' Pat. 6794, March 31, 1906. 

The apparatus consists of three vessels provided with 
jackets, the vessels and the jackets being connected by 

E ipes, controlled by valves, so that each vessel in turn 
ecomes the first, second, and third of the series. The 
apparatus is worked in a cycle of three stages, the ffoaes, 
or part of them from the nrst vessel at each stage being , 
discharged into the air after passing through the jaoketo 
surrounding the other two vessels, and the gases generated 
in the second vessel at each stage passing through the 
third vessel before leaving the apparatus. Ilie apparatus 
is for the production of water-gas or producer gas from 
suitable fuel, air being adinittAl to the first vessel and 
steam to the second vessel, with or without air or part of 
the gases from the first vessel, and fuel being introduoe<|[ 
into the second vessel at each stage. — W. C. M. 

Generator’ or Water-Gas ; Production of CathureUsd — 

J. A. Hutmaoher, Berlin. Eng. Pat. 16,996, Oot. 3, 
1906. 

Thx generator, which ii 0tted with feed^hoppec, gas ontM 
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™PP*y P*!" *» Wual, ia 
«w> mvvio^ «rt one tide of the oolaO'OBtMn Bpaoe* with a 
open at the lower end, which depends into the 
a* far M th^ moandeeoent eone. TOa chamber serves 
JOT vaporising and superheating the hydrocarbon used as 
w carbureting material, which is admitted at the top 
through a siphon tube. The open end of the chamber is 
OTT^ed at such a level that the hydrocarbon vapours are 
O^nar^ into the incandescent fuel at a point above 
the oxidising zone. Combustion of the vapours is thus 
prevented, but the temperature is nevertheless sufficiently 
nigh to convert the vapours into permanent gases. ~H. B. 

<?os«s/ purifkation of, and recovery of Tar and other 

aut«kinefs from Blast Furnace, Producer, and like 

OJJeilson, Coatbridge, N.B, Eng. Pat. 28,608, Dec. 28* 

"Tra gas is led, on its way from the by-product plant to the 
gas-engine or the like, through a purifier consisting of a 
OMmg m which are fixed horizontal platforms or dia- 
^a^, each ca^ying a number of tar-trapping vessels, 
w^t at the bottom of the casing the gas is admitted 
through an oil washer. Each tar- trap consists of a short 
" oybndnoal tube, ojjon at both ends, but provided 

. nt the top with a cover wliich is fixed so as to leave a 
nan-ow spaoe—from ono-fiftieth to one-sixteenth of an 
inch— between the cover and the upper edge of the cylinder. 

A conical nm or flange extends downwards from the 
-cover a short distance round the cylinder, forming an 
annular space round the latter. The crude gas, passing 
up through the platform and the cyUnder, issues in a 
velocity through the narrow opening 
^tween the cvhnder and cover, the tar, which is deposited 
on the conical flange, running down and being led od by 
a collecting pipe. — H. B. j 

InmndeKcnt Lamps; Manufacture of light emitting 

^oi'“<fotrjlcctric . U. Kuzel, Baden. AusS 

Bng. Pat. 28,164, Doo. 22, 1904. 

to manufacturing glow bodies from elemente of liigli 
meltmg-point, such as chromium, manganese, molvo- 
tuDgst4)n, vanadium, tantalum, 
^obium, hta-nium, thorium, zirconium, platinum, osmium. 

silicon, a plastic mass composed of 
?*■ a coUoidal state, without the 

^ito of any binding material, is brought into the 

to a white 

atmosphere. To obtain the plastic 
1 obtained as colloidal suspensions. 

Bredig s method, which consists in setting 
upa voltaic arc between two electrodes made of the metal. 

f rough surface and immersed in water. The 
coUoidal suspension formed is then dried bv slow evapora- 
tjon to reduce it to a pasty condition.— H‘ B. * 

JiMWidescence liodiee for Electric Light ; Manufacture of 
~ Siemens and Halske A. G., Berlin. 


and oxychloride. Tantalum wire is partloularly 

28,608 in preceding Eng. Fate,)— H. B. ^ 

* UimvD Statbs pATSirre. 

Oas-Producers ; Process of weventing the formOnm 
gf C/inl'cr in J. E. ghoaffer, Assignor to 0. €L 

Burnham, Pa. U.S. Pat. 800,021, Jan. Sh 

claim is for the process of preventing the formation 
of olmkor in gas-producers, by agitating the fuel and 
injecting water through the hollow arms of the agitator 
into the mass of incandescent fuel at points near the ^mllt 
forms oornmonly 

Oas^Prod^er 0. C. Skinner and J. E. Sheaflfer, Burnham. 
Pa. U.S. Pat. 809,023, Jan. 2. 1006. 

A HOLLOW, water-cooled shaft with hollow, water-cooled 
agitating arms is arranged to be rotated within a p^ucer. 
Ihe arms are rotated within the moas.of fuel, and have 
nozzles tlirough which a current of water is discharged 
towards the sides of the producer.— W. H. C. 

Oases ; Apparatus for the separation of from their 

p. Pictet, Berlin, U.S. Patf 809421$, 

Sbm Eng. Pat. 19,264, of 1900 ; this J., 1901, 1194.— -T. F.B. 

lUuminant. 3. Lewy, Frank fort-on-Maine, Gennany, 
U.S. Pat. 800,121, Jan. 2, 1906. 

Sub Fr. Pat. 318,129 of 1902 ; this J., 1902. 1448.— T. P. B. 

French Patents. 

* Process for the Agglomeration of — 
Addition, dated March 11, 1906 
to Fr. Pat. 360,268, Oct. 26, 1904. .(This J.. 1906, 10.) 

Instead of resin, quicklime or calcium salts maybe added 
to the gelatinous mass prepared from seaweed (fuoui). 
m order to dehydrate it. The briquettes are hardened 
by tile addition of formaldehyde or alkali peroxides, 
previously mixed with alkali silicates.— W. H. C. ^ 

ComhustiUe [Briquette:]: Manufacture of Agglomerattd 
A -...1 A rt. Pat. 367,03H 


which though of very high melting point can 

«»• fusible metal (such as osmium, tungsten 

•SirS. JMhioned ea«Iy*into 

M deposited. On raising the coated wire to a very 
^i^^ten^rature, the tantalum and other meui form la 

JlTOW^niimw Sadies of Tungsten, Mol^num or similar 
nutals . Manufacture of [BUetricat] Glow Lamps with 
Mnofi M “*S? Halake A. 0., Berlin. Eng. Pat. 
S8,<)98, Nov. 10, 1906. Under Int. Conv., Nov. 1* 1904. 

Stfow-lamps with filamente ot diffioultly. 
m*™***™ “<* molybdennin. a Bpe 
fifament, aorving m core in the flnt 
Mwyno e. ia afaetohed Utweeu • aettt, of Bupporting 


A. Bionaim6 and A. Bequier. 

Sept. 9, 1905. 

non-ooking coal dust, 
witn tar, pitch, coking-coal or other agglomwant. ia 
first briquetted and then heated in a retSt or ovemto 
® f®“P®*‘®’ture that the volatUe products are distilled 
off. The briquettes may be further hardened by immewiag 
them, whde still hot, in a solution of an alkali silioi^ 
or the wlicato may be added before the heating 
place. The use of briquettes, so prepared, whiobare said 
to produce neither smoke nor smell on burning, for domestlo 
fires, esjieoially m slow-oombustion stoves, and for indue* 
tnal furnaces is claimed. Further, if the briquettes Wee 
intended for use m metallurgical operations In wltkh lihe 
evolution of sulphur dioxide from the contained sulphur 
18 objectionable, the latter is fixed by the previous ' 

ma^esia or other metailie 

Briaumes of any Materials ; Process for the moMtfaetw^ 

Combustible substances, ores or other materials" 
formed into compact briquettes by mixing them with y pS y 
compressing m moulds, and subjeeting the 
oitner dunng or after compression to the action of ossfabii 
dioxide at a pressure of from 8 to 26 atmospheres. Tha 
carton dioxide may be introduced into the olosSd ifimildl- 
or into rwervoirs preferably oonfltruoted of *VHsMmi; 
mann tubes, containingihe compressed hriqiieties* 7 ^ 4 p^j . 

J-Krnoee; Soc. t. de LaphoiMtM^ TfSisM 

^ Oh. JV. P.t. 
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n.-'FDEU GAS, AHD UOHT. 

{CofUinwd from page 62.) 


OU-Buming equipment; A simple — C. De Kalb. 
Eng. and Mining J., 1606/ 81 » 74. 

Owi of the moat important points in connection with 



the use of liquid fuel, is the delivery of the oil to the burner 
under constant pressure. The author points out tha 
uniform pressure can bo most easily maintained when the 
oil rises in the suction-pipe of the pump with a low velocity, 
and this can only be attained by using a pump of large 
capacity. The plant shown in the accompanying figure 
has proved satisfactory in practice. The oil is drawn 
from the supply-tank through the suction pipe OS 
(2 in. diam.) and delivered through pipe 01) (1^ in. 
diam.) to the reserA^oir H (6 in. diam.), where it is 
preheated to a certain extent by the exhaust steam from 
the pump passing tlurough the pipe 8E (1^ in. diam.). 
From the reservoir H, rises a stand-pipe K (6 in. diam.) 
provided with a weighted valve W, which opens when the 
messure exceeds a determined limit ; any oil which over- 
flows is returned to the supply-tank through the pipe Q. 
Jkny ^as accumulating in the pump is blown of! through 
the pipe G D. Prom the reservoir H, the oil is supplied 
through pipe 0*- to tho burner, which consists of an oil- 
tube of f in. diam. disposed concentrically within a 
1 in. steam -pipe, terminating a few inches beyond the oil 
tube. The end of the steam-pipe is in the form of a flat- 
tened lip with a slit in tho shape of on arc of a circle so 
disposed that it would be bisected by the (prolonged) 
lofigitudinal axis of the oil-tube. — A. 8. 

CdUium Hydride ; Occurrence of a Oaeeous in 

eommercim Accident. C. Hoffmeister. Z. anorg. 
Chem., 1906, 48, 137—139. 

Tbi author has frequently observed, on the cooler parts 
of an acetylene gas plant, white deposits consisting of 
lime or, when the deposit had been exposed to the air for 
•ome time, calcium carbonate. This deposit has been 
traced to the nresonce in the acetylene of a gaseous 
compound of calcium and hydrogen. The compound was 
Mparated by passing some of the acetylene containing 
it stiooeMively through a filter of cotton- wool, a number of 
flasks containing acetone, and finally through ammoniaoal 
copper solution. From 100 — 150 c.o. were obtained 
from 100 litres of aqetylene, but the gas still contained 
admixed air. It is colourless, has an odour resembling 
that of commercial acetylene and hydrogen phosphide, 
and is very slightly soluble in water. It bums with 
an intense calcium flame, and, when mixed with oxygen, 
gives an extremely explosive mixture ; the only poducts 
of combustion detect^ were lime and water. — A. 8. 

OMum Carbide and Acetylene. ^ J. H. Vogel, Z. angew. 
Chem., 1906, 10. 49-67. 

Tim German produ<;^on of carbide in 1905 was about 
8000 tons, and the im^rt about }6,000 tons. Prom 1 Idlo. of 


carbide at^obtained, in practice, about2001itres of acetylene 
(97 per cent, of the theoretical yield), so that 24,000 ton# 
of carbide replace for lighting purposes about 13 million 
galls, of petroleum. While nv8k years ago the price of 
carbide was 60 — 60 marks per 100 kilos?, at present it 
is produced at 22 marks per 100 kilos.— J. T. 1]^ 

Engush Patxkts. 

Burners ; Liquid Fuel . C. Leistner, London. 

Eng. Pat. 24.372, Nov. 10, 1904. 

Thb burner consists of an outer conical casing, an inner 
concentric casing divided bv a partition into oil and com- 
pressed-air chambers, nozzles secured to these chambers 
to form annular outlet passages for the oil and air respec- 
tively, and a central spindle acting as an oil regulating 
valve. Compressed air is admitted to both the outer and 
inner casings, the arrangement being such that the 
mixture of atomised fuel and air, i88\»ing from the nozzle 
of the inner casing, is completely Burrounaod by an annular 
jacket of air. For the automatic regulation of the oil 
supply, according to variations in the air pressure, a 
branch tube from the air pipe is connected to a cylinder 
containing a Bpring-oontrolled pist.on, which is linked to 
tho cock of tho oU supply pipe. — H. B. 

Burners ; Gaseous Fuel . F. A. Wegner, Brock- 

ville, Ontario, Canada. Eng. Pat. 137, Jan. 3, 1906. 

The end of the gas-supply pipe is screwed into a concentric 
mixing pipe, which leads to the burners and is provided 
with a lateral branch pipe through which air is introduced 
from a blower or other air-forcing device. The gas supply 
pil)o projects into the mixing pijie for a short distance 
Dcyond the point at which tho air enters. — H. B. 

[8uc<tVml Gas Producers. L. W. Crosta and G. L. Morton, 
Nottingham. Eng. Pot. 6434, March 27, 1906. 

The gas outlet pi^, between the producer and the 
scrubber, is provided with corrugations, ribs, or tho Uke, 
to present an extended heating surface, and is surrounded 
by the air inlet pipe, so that the air becomes heated in 
flowing through tlie annular space between the two pipes. 
The air then onleirs an annular mixing chamber for air and 
steam, which surroimds the upper part of the producer, 
and is there mixed with steam which is generated con- 
tinuously in an annular boiler surrounding the incan- 
descent zone of the fuel. The annular steam-pipe, which 
admits the steam to the mixing chamber, also oommimi- 
cates with a bell, immersed in water, outside the producer, 
this device serving to condense tho steam when the gas 
production ceases, thus preventing the accumulation of 
steam in the mixing chamber, ^he tuyeres, through 
which the air and steam from the mixing chamber are 
admitted into the lower part of the furnace, are fitted with 
wire gauze, small tubes, or other devioes, which deliver 
the mixture to the furnace in fine streams. — H. B. 

Gas ; Ap'paratue for the manufacture of . H. P. Bell. 

London. Eng.' Pat. 6794, March 31, 1906. 

The apparatus consists of three vessels provided with 
jackets, the vessels and the jackets being connected by 

E ipes, controlled by valves, so that each vessel in turn 
ecomes the first, second, and third of the series. The 
apparatus is worked in a cycle of three stages, the ffoaes, 
or part of them from the nrst vessel at each stage being 
discharged into the air after passing through the jaoketo 
surrounding the other two vessels, and the gases generated 
in the second vessel at each stage passing through the 
third vessel before leaving the apparatus. Ilie apparatus 
is for the production of water-gas or producer gas from 
suitable fuel, air being adinittra to the first vessel and 
steam to the second vessel, with or without air or part of 
the gases from the first vessel, and fuel being introduoe<|[ 
into the second vessel at each stage. — W. C. M. 

Generator- or Water-Gas ; Production of CathureUed — 

J. A. Hutmaoher, Berlin. Eng. Pat. 16,996, Oot. 3, 
1906. 

Thx generator, which ii 0tted with feed^hoppec, gas ontM 
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have, at a state of inoaDdesoenoe oorreapondixtg to 
*•5 watte per candle, an electric resistance nme or more 
wee greater than at ordinary temperature (20“C.). To 
ob^n fflamente answering these requirements, tungstic 
i^d IS h^ted in a hydrogen atmosphere at incipient red 
heat until its weight is constant, and is then made into a 
paste with a Visoous solution of gum and caramel. The 
mate is formed into threads, and th^se are moderately 
heated first without access of air, then in an atmosphere 
of hydrogen, together witli sufficient oxygen to eliminate 
the carbon. For the process of hardening, the tempera- 
ture must be raised very high. To avoid deformation of 
the filaments, this must be done in an atmosphere of non- 
conducting gases or in vacuo. — R. L. 

Ojoeman Patent. 

Furnac^ for Drying and Carhonining Briquettea^ working 
continuously and with exclusion of Air. giichsiBcho 
Bankges. Quellinalz und Co. Gor. Pat. 163.033 
June 29, 1904. ' 

The furnace comprises a number of chambers, open alter- 
nately above and below, through which the material 
^ (briquettes) is convoyed by rntjans of an endless chain. 
The furnace easing is closed against the outer air, and only a 
few of the chambers or shafts in the middle of the furnace 
are directly heated, so that in passing tliiough the appa- 
ratus, the material is heated very gradually until it reaches 
the midiUe, and is afterwards gradual) v cooled ; by using a 
large number of chambers or shafts, the material may be 
sufficiently cooled when it reaches the exit, to be available 
directly for storage or transjiort. — A. 8. 

1IL->D£STRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM. 

AND MINERAL WAXES. 

, {Continued from page 03.) 

Carbon Bisulphide in Benzene ; Determination of .. 

J. Htavorinus, XXIIL, page 139. 

Paraffin Scale : Determination of' the OH in , L. 

Noustodtl. XXIII., page 139. 

' Pitch. U.8. Customs Decision, Nov. 29, 1905. 

A» Mphaltic bituminous compound, partly sulphonated 
and largely soluble m alkali, was held to be dutiable as 
pitch, under the provision of paragraph 93 of the torifif. as 
claimed by the iniiiorter.-— U. W. M. 

United States Patents. 

Petrdeum ; Extracting Sulphur from the stdphur-con- 

totning conatituenla of . H. S. Blaclanoro, Mount 

Vemou, N.^ Assignor to Blai^k-Ford Utility Oil Co., 
D.C. U.8. Pat. 809,086, Jan. 2, 1906. 

The Bulphur-containing petroleum oils or petroleum 
constituents are exiiosed to the action of a metal- (c g 
Bine-) hydrotfen carbide, and the heat evolved during the 
reaction js absorbed by refrigeration, so that the sulphur 
If removed nrom the oil, and “ nydrogen carbide ” is formed. 

— C. 8. 

Petredeum; Eliminating Sulphur from the sulphur^con- 

taining con^UuerUs of . H. S. Blaokmore, Mount 

Vernon, N.Y. Assignor to Blook-Pord UtUitv Oil Co., 
D.a T.T.8. Pat. 8()5,087, Jan. 2, 1906. 

Tm petroleum oils, or petroleum constituents, containing 
•ulphur are exposed to the action of a metal- (c.g., niokeK) 
earbo:^!. The process may be rendered continuous by 
-oonverb^ retulting metalUo uili^ide ioto oxide, 
^Judi^ thw oxide, and expoeing it to tlie action of 




Femsch PAtmm, 


Benzenti ; N on-in fitmmdhit and protezs of emMntf 

[by Chlorinationl E. » B. SSS, Vl« 

350,318, Nov. 16, 1904. 

TmxY grms. of iodine are dissolved in a mixture of lOO 
kilos, of benzene and 12 litres of carbon bifuljfiiido. A 
curront of dry chlorine is then passed into the wlutJoHa 
which 18 kept well agitated in a vessel provided with a x^iuz 
condenser. The chlorination is said to beefinlfhed when 
iodine chloride is formed. At that stage, 1 bila of sulphur 
is added to the cooled solution, v^ich is thorouUhlv 
distilled. The distillate is agit£^ 
with half its weight of water to decompose the eidnhur 
chlondo, and then with a 0-5 per cent, s^ution of soiBuffi 
hvdroxido. and is dried over calcium oUoride aqd 
filtered. The resulting solution of chlorobenzenes in 
benzene is stated to be non-inflammablo.^ T. F. B. 

Wex^ and Satvdvet, l^roceas for Treating hv dia- 

tUlatwn, to produce Wood Spirit, Acetic Acid, Acetone 
and a J^fstitute for Animal Chg^coal. Drljavaoe; 

SciT* 2^^90^ Pr, Pat., 357.438, 

Wood or sawdust is treaU‘d with a mineral acid, prefer- 
ably sulphuric acid, and is then distilled, the vavom 
being passed ^hroiigh a led-liot iron tube. The following 
products an* Htatccl to bo produced by treating IfiOldhu 
of wood (containing 35 per cent, of moisture) with 20 kfioa* 
of sulphuric acid, and then distiUing up to 160® C„ and 
rectifying the distillate :~3 kilos, of wixid aloobol. 7 kilw 
of acetic acid, 2 kilos, of oil of turpentine, and 40 kilos! 
of a wood charcoal of high specific gravity, which may be 
used m place of animal charcoal.— T. F. B. ^ 


IV.— COLOURING MATTERS AND 
DYESTUFFS.* 

{Continued from page 67.) * 

English Patents. 

Sulphomc Acids ; Manufacture of and df rAzol 

Dijestvffa therefrom. R. B. Ransford, Upper Norwood. 
Jrom L. Cassella und Co., Frankfort-on-Mame, Germany 
Eng. Pat. ^908, April 27, 1906. w«nnany. 

See U.S. Pats. 807,117 and 807,119 of 1905; this J,. 
1906, 65.— T. F. B. 

Dtfeatuffe; Manufacture of Azo . Q. Imray, XAmdOE. 

hrom Society of Chemical Industry in Bwdo, Bugle, 
Switzerland. Eng. Pat. 10,022, May 12, 1905, 

See Addition of May 10, 1905. to Fr. Pat, 351,120 of 19001 
[ this J., 1905, 1168.— T. F. B. * * 

< A 

Dyes [Sulphide Dyeatu/fs]. Manufacture of hfman 
aWnAwr H. H. lA^ke, lx>ndon. FxPm K. 

le' oKo’ Maine, Germany. Eng, Pnk 

13,950, July 6, 1905. ^ * 

See U.S. Pat. 801,598 of 1905 ; this J., 1905, 1167.— F. B, 
United States Patent. 

Dyestuff ; Azo and process of making ame, JT, 

Bagenbach, Assignor to Aniline Colour and Xbeteaet 
Workju formerly J. R. Geigy. Basel, Swite«lM« 
U.S. Pat. 808,919, Jan. 2, 19(W. 

See Eng. Pat. 17,274 of 1904 ; this J., 1905, 724.— T. 

FeBNOH pATElTTa. 

P-f^9ttva0-p-Metamitu>dijAenylam^ and its /b 

BasSng. eMt,fiS,gB6af 




Cu V.-PREPARma. BLEACHING, &c., TEXTILES, YaENB, A FIBRES; 


15, im 


in 


Dvistuff ; I^oceti of producing a ydlow StUphine 

X&ulphidc] . L. CftBsella et Cie. Fr. Pat. 350,362, 

Nov. 26. 1904. 

SsB Eng. Pat. 26,361 of 1904 ; thi« J., 1006, 1167.— T. F. B. 

Dyestuff t : Production of Brown Monoazo , susceptible 

to obrroming on the fUire. Hoc. pour I’lnd. Chim. ^ 
BAlo. Fr. Pat. 350,361, Nov. 29. 1904. 

8sb Eng. Pat.‘25,901 of im ; this J., 1905, 919.— T. F. B. 

Dyestuffs of the Anthracene Series [I ndanthreiie] ; Pro- 
duction of . Badiflche Anilin unci Hoda Fabrik. 

Second Addition, dat^d Aug. 30, 1905, to Fr. Pat. 

' 319,018, Feb. 24, 1902. Under Int. IWv., April 25, 
1906. 

SXB Eng. Pat. 17,242 of 1906 ; this J., J‘K)5, 1298.— T. F. B. 

Oxatine Series ; Production of leuco-derivatii es of the 

. Manuf. do8 Mat. Col., cess, de la Hoc. L. Uurand, 

Huguenin ot Cie. First Addition, dated Hopt. 4, 1905, 
to Ft. Pttt. 280J176, July 30, 1898. Under Int. Conv., 
April 3, 1905. 

8>S Eng. Pat. 7835 of 1905 ; this J., 1905, 886.— T. F. B. 

Lakes [from Azo Dyestuffs] ; Production of . Farbcn- 

fabr. vorin. F. Bayer unci Co. Fr. Pat.«367,858, Hopt. 
19, 1906. XllU., page 129. 

V.-PREPARIKG, BLEACHING, DYEING* 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

{Continued from page 71.) 

Cotton and Worsted ; Comparative data on Moisture in 
— — . W. D. fiartshorno. Paper read before New 
England Cotton ManufaeturerH’ Assoc., Sept. 21, 1905. 
Tub paper relates to the average natiual condition c»f 
worsted yam and cotton, as determined by t he percentage 
absorption of moisture by the dry yarn, in the neighbour- 
hood of Lawrence, Mass., U.S.A. Besults of exporinicuts, 
extending over a period of a year, on a skein of worsted 
yam, the absolutely dry weight of which was known, aie 
given. Variations of from 7 to 35 [kt cent, on the dry 
weight were observed, and even 19 i>er cent, during 24 
hours, the weight being generally greater in the morning 
than in the afternoon. The average for the year was 
17*46 per cent, of moisture* absorl>pd. Experiments, 
to trace the relationship between atmospheric humidity 
and temperature and the absorbing capacity of fibres, 
have been made, and, for the determination of the 
former in factories, the author recommends a new 
form of wot and dry bulb apparatus called the 
iilip g hjifrometer or psychrometer. The orierator 
flings or whirls the apparatus as he walks throiigli 
n room, and rapid observations of difterenees in con- 
ditions may be obtained. For a given humidity and 
temperature, a higher result is obtained with a falling 
* percentage of moisture in the yam and the op])Osite effect 
with a rieing, but bv experiments made with two similar 
fJoeiiM, expoB^ previously to a damp and to a dry atmo- 
fj^ere, it Jhaa been shown that after 20 minutes the mean 
between the two weights mvos the true relationship, A 
new method of chartmg the results is shown, using the 
perocfUtagef of absorption and the grains of aqueous 
vapour per cubic foot as co-ordinates. From the results 
isothermal curves, 6° F. of temperature apart, from 
36® to 100® F., and the curves of relative humidity from 
16 per cent, to saturation for worsted and cotton, have 
been plotted. Similarly, by using temperature and 
grains of aqueous vapour per cubic Toot as co-ordinates, 
plotted, showing that, at ordinary mill 
t^peratures, the 7i per cent, tfotton curve agrees closely 
the 16 per cent. fd>sorptlon worsted curve, and these 
c^OW a 60 per cent, humidity oipre at 77® F., a room 
condition wnfoh has been stated to be compatible with 
tfioA and comfort In jOOttatt epinahig. In an 
app«j||dtx, taUleo and an anal9^>l the yoar*t obsorva. 


tions are mven, together with some mathematical doduo* 
tions establishing the ^eral physical law of absorption 
of moisture by textile fibres, es^iecidly worsted. — B. N. 

Textile Fibres ; Behamour of Animal and Vegetable — 

towards solutions of Metallic Salts, W. Schellenf, 

Arch. Pharra., 1906, 248, 617—631. 

When animal or vegetable textile fibres are macerated in 
aqueous solutions of metallic salts, at the normal tem- 
perature, a portion of the boa© is fixed in such a manner 
that it carmot be removed except by chemical reagents.. 
In order to determine the fixing power of various fibres, . 

1 grm. of each was macerated in 50 c.c. of solutions of 
various salts, in a closed vessel, for several days. The 
fibre was then washed and boiled with water until no 
reaction for either the acid or t he base was obtained with 
the washings. 

Fixing of Iron. — With an aqueous solution of ferric • 
chloride containing 1 per cent, of iron, filter- pajier fixed 
0*229 per cent, of iron ; pure cotton-wool, 0*1 12 ^ler cent. ; , 
kapok fibre, 1*(K)8 per cent. ; Indian jute, 0*56 and 0*44 
jier cent. ; raw silk and Japanese silk, 0*672 per cent. 
wool, previously freed from fat with light jietroleiim spirit, 
0*84 per cent. Himilar experiments with 0*1 per cent, 
solutions gave conesponding, but lower, results. With 
alcoholic solution of ferric chloride, cotton- wool fixed 0*22 
per cent, of iron both from 1*0 and 0*1 per cent, solutions ; 
paiier, 0*66 per cimt. ; kapok, 1*56 per cent. ; jute, 0*78 
per cent. ; silk, 1*23 per cent. ; wool, 2*27 per cent., and 
practically half as much from 0*1 iwr cent, solutions. 
With an aqueous solution of ferric acetate containing 
1 jH*r cent, of iron, cottoh-wool fixed 0*39 per cent, of iron ; . 
pajior, 0*41 per cent. ; kapok, 0*78 ; jute, 0*78 per cent. ; 
silk, 1*26 per cent. ; wool, 0*448 per cent. Pure cellulose 
was found to behave similarly to cotton-wool. 

Fixing and Absorption of Mercury , — With solutions of 
mercuric chloride containing 1 per cent, of mercury, both 
cotton- wool and filter-paper wore found to fix 0*2 per cent, 
of the metal. From the determination of the amount of 
mercury fixed in fibres and that loft in tlio maceration 
liquid, it would appear that a double action, on© of fixing, 
the other of mere absorption, takes place. Thus jut© 
absorbs 4*77 and fixes 1*69 per cent, of mercury; silk 
absorbs 6*04 and fixes 1*90 per cent. ; wool absorbs 18*26 
and fixes 5*89 jR'r cent. With mercuric cyanide solution, . 
containing 1 per cent, of merciury, cotton-wool and. 
paper absorb 1*25 per cent, ; kapok, 3-14 per cent. ; jut©,. 
3 per cent. ; silk, 3*5 per cent. ; and wool, 5*05 jKir Cent, of 
mercury. With mercuric acetate solution, containing. 
1 per cent, of mercury, cotton wool absorbs 9 per cent, 
and fixes 1*6 per cent, of mercury ; paper absorbs 7 per 
cent, and fixes 1*5 per cent. ; kapok atisorbs 14*5 i)er cent, 
and fixes 6*5 per cent. ; jute absorbs 12 per cent, and fixes- 
6*2 per cent. ; silk absorbs 17*5 per cent, and fixes 9*8 per 
cent. ; wool absorbs 20*6 per cent, and fixes 12*3. per cent. 

Fixing and Absorption of Lead Salta. — Simdar results- 
are recorded with lead nitrate solution. 

Fixing of Chromic Acid. — From potassium bichromate 
solution, containing 1 per cent, of chromium trioxide,, 
kapok fixed 0*43 per cent. ; jute, 0*53 per cent. ; silk, 
0*20 per cent. ; and wool, 0*69 jier cent, of the trioxide. 

Absorption of Iodine. — The amount of iodine fixed on. 
the fibres could not be accurately determined. The- 
quantity absorbed was, for kopak, 1*52 per cent. ; jute^. 
2*10 per cent. ; silk, 4*19 per cent. ; wool, 7*62 per cent. 

Benaviemr towards Dilute Potassium Nitrate Solutions, 
— All fibres experimented with were found to have a 
marked reducing action on potassium nitrate solutions- 
containing 0*001, 0*01 and 0*1 per cent, of N O3 respectively. 
Filter- paper had the weakest action, followed by kapok 
and jut© ; the animal fibres, silk and wool, were much, 
more active. — J. 0. B. 

Dyeing i Conlrihutions to the theory of — — . Colour Lakes.. 
W. Bills and K. Utoscher, Ber., 1906, 88, 4143—4149.'- 

1 t has hitherto been uncertain whether the lakes of organie 
dyestuffs sod nietallic oxides are ohemioal eompodaM in. 
the Quinary sense, or solid rolutknts, or ^‘adsorption oom- 
poum” m In no case has snoh a Jain bi^ 

shown to possess a obmposition to whion an ordinery. 
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0todhiometrio formoU oould be giren. The ftuthore 
have investigated the question by agitation of metaUio 
oxides (hydrojddes) with solutions of mordant dyestuffs* 
both in the cold and at the boiling point of the solvent* 
and noting the effect of varying concentration of the dye* 
stuff soluuon when the amount of metaUio oxide was kept 
oonstaUft* '^bo amount of dyestuff left in solution was 
determined colorimetrically* after removal of all sus- 
pended matter by filtration, and curves were then con- 
structed showing the concentrations of dyestuff in the 
lake as ordinates, and concentrations of dyestuff in the 
final solution as abscissa?. In the case of the reaction of iron 
oxide on a solution of Alizarin in 1 per cent sodium 
hydroxide solution in the cold, the results ohla.innd showed 
that a chemical compound of the formula Foa03.3C\4Hg04 
is formed. On the other hand the action of boiling 
aqueous solutions of Alizarin Rod 8 W, on enrormum 
^droxide led to the production of adsorption compounds. 
Inis is borne out by the foot that the results obtained 
in this latter case agree fairly well with the formula : — 

C“ 

rirK, n being in, this case, 3, and K 21. 

^DyebaOi) 

Further experiments in which the action of ammoniacal 
and alcoholic solutions of Alizarin and aqueous solutions 
of Alizarin Blue on iron oxide, and of alcoholic solutions 
of Gallein on alumina were investigated, did not lead to 
definite results. The curves obtained end in an almost 
horizontal portion, but the distance of this from the base 
line does not agree with any simple stochiometrii! formula. 
Moreover, by comparing tneso results with those obtained 
with iron oxide and alcoholic solutions of Alizarin Yellow 
G G W, Cloth Red G A and Cloth Red 3 G A, the amounts 
of dyestuff taken up by the same woigJit of iron oxide were 
not "found to stand in any sto<‘luometric relation. It was 
also found that, in all cases investigated, the exact physical 
condition of the iron hydroxide usetl infiuenced the results 
very greatly. (See also this J., 11K)6, 920). — E. F. 

"Dyestuff “ Fukugi ” ; The colouring principle of the 

Japanese , and its application to Silk, E. Ito. 

J, CoU. Engin., Univ. of Tokio, 1905, 2, 207—279. 
Fukuoi bark contains a phenolic dyestuff, fukugetinp 
which lias been mvestigatea by A. G. Rerkin (J, Chom. 
Soc.* 1904, 68 ; this J,, 1904, 66), and to which tho author 
assigns the formula C^oHidO;. It crystallises in small 
light-yellow prisms, having no definite melting point, 
but* decomposing at 274® — 275® C., and forms a diooetyl 
compound melting at 261"— 262° C. Tho bark also con- 
tains resins possessing no tinctorial properties. The 
ordinary method of extracting tho dyestuff is to boil 
100 kilos, of the bark, in tho form of chips, with 180 litres 
of water, strain, evaporate in a largo iron pan till viscid 
and allow to cool in rectangular ntoulds. The product 
is so obtained in hard masses of a yellowish- brown (colour; 
16 kilok are said to be obtained irom 100 kilos, of bark. 
The author finds that tho dyestuff may be isolated bv 
extracting the bark with lime v^ater or dilute alkali 
and precipitating with acid ; or by extracting with boiling 
water, precipitating with lead acetate and decomposing 
with sulphuric acid. The crude dyestuff, obtained by 
any of these methods may be purified by dissolving in 
absolute alcohol and precipitating with water, Fukugi 
may be employed for dyeing either in the form of chips, 
or as extract, or in two forms devised by the author, 
“ fukugiflavin *’ and “ paste.” Fukugifiavin is prepared 
as follows : — Chips of fukugi bark are thoroughly lixiviated 
with cold or warm lime water or very dilute alkali solution* 
strained through calico* boiled with a little h3ndroch]orio 
or sulphuric acid, and allowed to stand for some days. 
A yellow precipitoto settles. This is repeatedly washed 
with water by decantation, drie^ on porous tiles at the 
ordinary temperature and powder^. The average 
of powder was d'7 per cent, of the original ohips. 
The fvikugifiavin ” thus prepared^ has a dyeing power 
many times superior to that of the ordinary extract. 
I^is converted info paste W wrapping it in afine doth* and 
nrikfato in hot water unriFonly qoafse partiolM tamain in 
m vm bo tiaotod with M trottr 

' wMgh 'oalico" or -tbrn: 


w ' 

alumina mordant in bright yeHow shades i with chroma 
mordant, olive-yellow shades* with tan mordant* greenish^ 
yellow shades, and with iron mordant* oUve-hmwn 
shades are obtain'Ki. All these idycings* especially those 
with chrome mordant* are very fast to soap, sodium car- 
bonate* aootic acid and suidight, being faster than Mordant 
Yellow 0. More brilliant dyeings are obtained by single- 
bath methods than by the ordinary methods of Drs| 
mordanting and then dyeing. Thus a brilliant yeUoW 
shade is obtained on suk as follows^ — The goods are 
entered into^ tho dye- bath containing 6 per cent, (on the 
weight of tho goods) of alum, 5 per cent, of aoertio acidj 
8 to 7 per cent, of fukugiflavin and “ a certain quantity ” 
of water, and then heated slowly for an hour to a temperai* 
tur© of 90° — 95° C., which is maintained for half an houri 
They are then soaped in a 0*5 per cent, soap solution for 
16 ininutea at 90° — 96° 0., and finally rinsea. — E. F. 

Sulphur Dyestuffs ; Printing VfUh . G. 

Fkrlier-Zftit., 1906* 17, 6—7. 

Tiia Auronal printing colours are mixqd with sodium, oar- 
bonate and a suitable thickening a^nt and printed ; on 
stcaming.Hodium sulphide is formm wnioh aotsas areduoing 
agent, e.g., 10 — 15 parts of Auronal printing paste aremixea 
with 8 — 12 parts, of calcined sodium oarMnato, 16-— 20 
parts of water added, and 20 — 80 parts of " light-burnt ’* 
starch stirreif in ; the whole is then made up to 100 parto 
with cold water. The printing paste is passed throimh n 
sieve, printed, and tho material dried and stoamed for 
from 10 minutes to one hour without pressure, steam 
as free as possible from air being employed to prevent fhe 
formation of oxides of sulphur. After steaming* ffiha 
material is washed and soaped if necessary. 

Caustic soda can be used in place of sodium carbonate*, 
but the printing colours are not so stable. Whilst tho sodium * 
sulphide which is produced, espooially above 2(y* C.* 
attacks the printing rollers. — A. B. S. ^ 

Photograph^ on Silk ; Production . F. J. Farr^ 

XXI., page 136. 

English Patents. 

Fibres or Threads from CeUuloH solutions ; Manu» 

faclure of . H. K. Tompkins and W, A. E. Crombie, 

both of Ixindon. Eng. Pat. 28,712, Deo. 29* 1904;^ 

The oelluloRo is first treated with dilute mineral acidsift<> 
convert it into hydrooelluiosc, and then dissolved iU a 
solution of zinc chloride of sp. gr. 1*88. The oelloIOMi 
solution is squirted through a fine hole into mcthylal^' 
spirit, the tube carrying the fin© jot being supported In iur 
adjustable tube, air-tight at its upper en4 so that a 
constant length of fall into the precipitating liquid may W 
maintained irrespective of tho varying level qf 
latter. — B. N. 

Solvents o/ Nitrocellulose in the manufacture q/ Aiii/totat 
SUk ; Process and Apparatus for regaining w 
Douge* BeBan9on, France. Eng. Fat. 15*872* Jufy 26*. 
1906. Under Int. Conv., April 21, 1906, 

See Ft. Pat. 366,836 of 1906 ; this J., 1900, 71.— T, E Ef 

SUk ; Method of Winding to fooUitaU Scsmtingi^ 

Dtgumming, Dyeing^ Meachingt and like tfsatmieplti , 
thereof, L. D6tr6, Paris. Eng. Pat 17*389* Aug- Mlp 
1906. Under Int Oonv., Deo. 1, 1904. 

See Fr. Pat 348,868 of 1904 j this J,* 1906* 49«.--/|?. tilt 


Dyeing Machines, D. F. Waters, Germantown, 

Eng. Pat 360* Jan. 7, 1906. , ^ 

See U.S, Pat 786,288 of 1906 ; this J., 1906, i98.---Tj E 




m ou ai/Kau^ a salts, a ci^ iaiom. 


Ukit^d Sta™ Patbhts. 

Viicow, dit . ; Prouaa and Afparatua for forming Fila- 

manta from . C4 A. Ernst, Lanadowne, Pa., 

AMimor to S. W. Pettit, Philadelphia- U.6. Pats. 
S06J46 and 808,149, Deo. 26, 1905. 



Thk solution of viaooHe is forced inU) the pipe 3 provided 
with a perforated can. which dips into a bath f containing 
a ** fixing ** liquid. The tlueads then pass over the smooth 
rollers 4 and 0, whereby they are subjected to a certain 
tension, and thence are wound directly on to the spool. 
0 The friction rollers are ho adjusted that the tension of the 
portion of the thread between the spool and the tension 
# rollers is greater than that of the portion between the two 
tension rollers, which is itself greater than that of tlio 
threads in the fixing bath.— T. F. B. 

Printing Fabrics : Process of . P. Jeanmaire and 

H. Schmid, Miilhaupen, Germany, Assignor to Arnold 
Print Works, North Adams, Mass. U.S. Pat. 808,987, 
Jan. 2, 1906. 

Slip Pr. Pat. 329.747 of 1903 ; this J., 1903, 1044.— T. F. B. 


Frknoh Patbkts. 

Bilk ; Process for the. manufacture of Artificial , 

R. Linkraeyer. Fr. Pat. 357,837, Sept. 18, 1906. 

‘TiiBSAOS obtained in the usual way by coagulating jots 
of a ouprammonium solution of cellulose in neutral or 
alkaline solutions, are Kiihjeoted to tension during the 
aubsaqiient treatment with acids or other agents for the 
removal of the precipitated ooppt^r. It is stated that | 
threads having an excellent lustre and a very silky 
Appearance are obtained in this way. — A. S. 

Dgeing Brown by Oxidation, with white or coloured 

affects ; Proceaa of . Badische Anilin und Soda 

Fahrik. Fr. Pat. 367,472, Sept. 4, l905. Under Int. 
iQonv., Deo. 20, 1904. 

Ik the oxidation of p-phenylenediamine hydrochloride to 
produce brown dyeings the fibre is always attacked. To 
reme^ this, it is proposed to neutralise the whole or the 
greater part of the acid by adding sodium formate or 
'acetate, or to use the free base, the oxidation biung 
by a ohlorate a^d a trace of a vanadium salt 
(1 to 10 mgrms. of ammonium vanadate per litre of the 
tmth): the fabrics are steamed after immersion in the 
bath. These dyeings may be easily. discharged by means 
«Mof hydrosulphite compounds, pure whites being obtain- 
.able, H is stated. Omourod discharges on brown pounds 
m*y ulso be produced by printing with tannin lakes of 
bM|o dyeatxiss in conjunction wim the reducing amnt. 

A hath may be made up of 80 to 46 grms. of ^phenylsne* 
hydrochloride, 20 to 80 grms. of sodium acetate, 
ana I io lO ingrms. of pmmoniiun vanadate per litre of 
wimt, of a^ptadanedia mi nc gtve similar 

sosditi hy ih4 ii^Va prool«iM--X F. B. 


m— A0ID8, AiKALB, AND 8ALT8, 
AHD NON-MBTALLIO ELBUKSTS. , 

{Continued from pxge 72.) 

Chamber Process [Sulphuric Acid] ; Position of the Fan in 

the . H. H. Niodenfiihr. Z. angew. Chem., 1906, 

19, 61—66. (See also this J., 1906, 922, 1170, 1301.) 

A REPLY to Rabe and Schliobs.— J. T. D. 

Alkali and Alkaline-earth Carbonates,; Decomposition of 

mixtures of under the influence of Heat and Vacuum. 

P. I^beau. Ann. Chim. Phys., 1905, 6, [8], 433—441. 
Chem. Centr., 1906, 1, 217. 

By heating mixtures of lithium carbonate with barium 
carbonate and strontium carbonate respectively, the 
author found that stable compounds of the alkali and alka- 
line-earth oxides do not exist at 1200“ C. The residual 
alkaline-earth oxide did not contain a trace of lit hla. — A. S. 


Ferric Sulphate ; Formation of a new from Acid 

solutions. V. Komar. Uhem.-Zeit., 1906, 80, 16 — 10. 

By concentrating a solution of ferric sulphato Fe.,(S04)3 
in dilute sulphuric acid containing 400 c.o. of sulphuric 
acid per litre, to 45“ — 50” B., a white crystalline precipi- 
tate is formal of the composition Fo'"H(804)241l40. 
Wlien treated with water, the salt dissolves completely 
after some time, forming a green solution, of slightly acid 
reaction, which does not aid upon potassium perman- 
ganate. It is unstable at 100' turning brownish and 
giving off sulphuric acid. At a moderate heat sulphurio 
anhydride vapours are liberated, ferric oxide being left 
l)ehind. Solutions oxidised with nitric acid or prepared 
by anodic ehHJtrolytic oxidation of ferrous sulphate yield 
the same salts.- -R. L. 

Calcium ; Phosphates of . F. K. Cameron, A. Seidell, 

and J. M. Bell. J. Amor. Chem. Soc., 1905, 27, 1603 — 
1612, 1512— J514. 

The authors have studied the equilibrium of systems 
containing calcium oxide, phosphorus pontoxide, and 
water at 26” C. For concentrations of phosphorus 
pentoxide between 20 grms. and 317 grms. per litre, t^ie 
only stable solid phase is calcium hydrogen phosphate, 
but for liigher concentrations up to 650 grms. per litre 
the stable solid phase is the monocalcium salt CaH4(P04)2. 
In the presence of the dicaloium salt, the concentrations 
of dissolved phosphorus pentoxide and calcium oxide 
increase together, from 20:7 to 300; 75. but in presence 
of the monocahiiura ‘salt, increase of concentration of 
dissolved phosiihorus pentoxide involves decrease of 
concentration of dissolved calcium oxide, from 320:77 
to 660:36. The curves representing those concentrations 
meet in a point at which both solids can coexist'; and the 
monooalciuoi salt can exist in an unstable condition with 
concentrations of phosphorus pontoxide lower tlian 317 
and of calcium oxide higher than 77 grins, per litre. 
Agitation of such systems causes rearrangement of 
the concentrations, with formation of solid dicalcium 
phosphate. It would appear from these experiments, 
that the inonooalcium ssdt can never be present in 
the soil, as the requisite concentration can never be 
! attained. For very low concentrations of phosphoric 
acid, there seems to be a point, or a narrow range, where the 
stable solid is trioalcium pliosphate, whilst on the higher 
and lower sides of this, the solid is a solid solution,^ contain- 
ing as one of its oonstitnents dioalcium phosphate and 
lima respectively. —J. T. D. 

Potassium Permanganate ; BdubUUy of in Water, 

G. L. Voerman. Ghem. Weekblad, 1906, % 766—767. 
Chem. Centr., 1906, 1, 124—125. 

Tkb aathor's results waxa obtained by titrating the aatu* 
rated eolations of potastium pefmufnaate in miter 
at dltfemt tempemtiitm, critk odmo 





^ ^ alkalis, iAifit, ^ Ncm^iteAUiic 


TeatjMWttire. 


PotMftum P«- 
mangaiutto in the 
ioluUon. 


Per eent. 
0*68 
0*00 
1*98 
2*91 
4*01 
4*96 
7*00 
10*40 
14*36 


Ice and EMn 04 


Caustic Pats ; Manufacture of ~ 
page 123. 


V. Portisch. X., 


Sulphides; Conditions of prex.ipUai.ion and solution of 

Mstall^ • PadoR, XX1II.» 

page 138. ' 

Sodium ami PoUiSsium Cyanide ; Determination of 

aulphides in Commercial . G. W. Williame. 

XXIII., page 137. 

[in Lead Acetate] ; VolumUtic determination of 

as lodate, L. Moaer. XXIII., page 187. 

* 

Ammonium Sulphate Statistics, Bradbury and Hirach, 
Jan., 1906. 


i9oa. 

1904. 

160,000 

19.000 

87.600 

27.600 

160,000 

19.600 

42.600 

88.600 

294,000 

246,600 


Antimony Sulphate and its Double Salts with Alkali 
140 156 ^ Z. anorg. Cheni., 1905, 48, 

X^ORMAL antimony sulphate was prepared by diRsoIvinc 
antimtmy oxide in hot concentrated sulphuric acid, ooolinn 
the solution, draining the sej)arated crystals on a porous 
tile and washing with xylene to remove the lost traces of 
free aulpluiric acid. It is not possible to remove the last 
truom of acid bv draining ; the crystals previous to the 
washing Avith xylene invariably contained a small qunntitv 
of tree sulphuric acid (about 0*05 per cent, of SOri The 
pure normal sulphate crystallises m silky needles ’ It is 
•deooinpjjsed by water and by alcohol, with formatir.u of 
basic salts, antimonyl sulphate {SbOla^O^ kiing produced 

sulphate 

. 8 b( 8 b 0 )(S 04)2 by the action of alcohol. By the action of 
hot water, a more profound decomposition is caused, 
but it was not found possible to obtain pure antimonv oxide 
by treatment with alkali, e.g.. sodium carbonate. 
With alkali sulphates, antimony sulphate forms double 
tni • ty^ Ms» 04 .fibj(SOi),. Whicli ory«t»Uiso in 

silkv needles, and behave in a manner similar to antimonv 
•sulphate on treatment with water or alcohol. These dou hib 
Plaits are easily soluble in excess of sulphuric acid, and 
readily cr^Btalliso. Their liehaviour towards water is of 
technical importance, since the antimony can be diroctlv 
•extr^ted from antimony sulphide ores bv heating with 
sulphuric acid in presence of potassium or scKhum sulphate. 

1 I’esultiiig solution, crystals of the double 

sulphate separate, and these can bci converted into pure 
antimony oxide by heating with waUir and then digesting 
with sodium carbonate solution.— A. 8. ® » 

Sulphur in Zinciferous Mesidues ; Determination of 

G. Lunge and R. Stierlin. XXIII., page 138. 




Got wortai 160.0b0 

Iron worta 19,000 

Bh^ewortai’^ 87,600 

Coke and carbonising and 

producer gas works 27.600 


171,400 

. [T.II.] 

Copper Acetate. U.S. Customs Decision, Deo. 19, 1000. 
MRRCjFCANmsK invoiced as “cuprum acetic orystalt** 
IS dutiable at 25 per cent, ad valorem, at a “oheSoal 
’ lu para^aph 3 of the tariff. The evidenca 

**' used by platers, and is 

, distinctly copper acetate, and not a siibaoetate. It is not 

f eraillH verdigris, but is tnown as verdigris 

' fn rr ' crystals being formed on strings auspendS 

importer that It 
^ 1 under paragraph 094, 

was therefore overruled. — H. W. M. » r »» 

I‘t/roa,uimo,natt oj Sodium. U.S. Custom* Deourton. 

Nov. 20, lOOB. ’ 

'» dutiable as a " 

' tariff “ vent. ^ v^orem, under paraijraph 3 of the 

tariff. The claim of the iin|>ortor that it was free of duty 

ruled.-R'w.'V”’ 476, was wj. 

Enoush Pathnts. 

Sulphur Trioride and other Compounds Exothermic on 
formation ; Process of making — . H. B. Black. 

20 ^^ 904 '“”^ Vernon, U.S.A. Eng. P*. 27,907, Deo. 

Skr U.S. Pat. 778.099 of 1904 ; this J., 1906, 90.— T. R B. 

Iron lyrites ; Preparing for DesulvhurisaUan 

U.^Wedgc, Ardmore, U.S.A. Eng. Pat. 22, 2^ Oot 31^ 

Sjce U.S. Pat. 804,091 of 1906 ; this J., 1906, 1802,— T. F. B* 

Alk(dis: Manufacture of Caustic or analoaous 

llydraies. H. W. De Stuckl6, Diouze, Germany. Enn 

See Fr. Pat. 363,480 of 1006 ; this J., 1906, 1018.— T. F. B- 

Brine ; Apparatus for evaporating . J. w Walkw 

^verwol. Prom G. R. Ray, Manistee, Mich., U.S JL 
Eng. Pat. 29,002, Dec. 31, 1904. 

A NUMBER of pipes, connected with a ring ninsu aaa 
arranged within &e “tube belt*’ of the rSo^mpmL 
BO as to reach nearly to the down-flow tube j thete Jhm 
draw off from the centre of the “ tube Mt “ the “ 

?*ia*^*^ vapour, which would otherwise accumulate in lilte 
belt and lower the efficiency of the central portiim of thb ' 
tube zone. In multiple-effect plant the hoarittg M«nt 4k 
supphed to the heating belt of the flrst ng n? ' 

steam generated in this pan hi oonwmG 
to the heating belt of the second vessel, W so onJl2 

d.^?^“8 

•ffWwc ; AppanUiui for eoa/porating • — — and at tho 'omtik 
tme producing high-pressure Steam, B. 1 II 0 IL 
Germany. Eng. Pat. 14.827, July U,ll9o57 
Sii Fri Pat. 306.027 of 1#06; this J:. 

XtantfUa. Om, -ll t dtfT 


^ Ol Vm—GLASS, POTTBEY, kc, Ci. JaTBB|AIB, Ao. m>- l«06. 


Bf^rogtn Peroxide ; Proeeas for preparing a stable Solu^ 

tion of . W. Hoinrici, Halle a/Soale, Germany, 

Eng. Pat. 16,161, Aug. 8. 1006. 

Sj« Ft. Pat. 860.880 of 1906; thistf., 1906. 19.—T.F.B. 

Unitbd Statbs Patent. 

Lead Hydrate ; Method of making . G. D. 

Ooleman, Boston, Mass. U.S. Pat. 808,141, Doc. 20, 
1006. 

Thu prooeaa consists in subjecting to attrition and mixing 
oomminuted metallic lead, water, and a limited i|uantity 
of an oxidising agent, in a closed vesRol. some of the pro- 
duct being continuously drawn oO with some of the water. 
According to other claims the oxidising agent consists of 
air. Of of air deficient in oxygon, an<i the temperature of the 
containing vessel is kept below 100“^ F. Air is introduced 
dov^l^ to replace the oxygen consumed in the protjcss, 
but in such quantity as to maintain the proportion of 
oxygen present below the proportion in which it is con- 
tained in the atmosphere. — E. S. 

Frencjh Patent. 

Sulphuric Acid ; Furnace for the concentration of 

in Porcelain Vessels hy means of Hot Comhitstion 

Oases and Hot Air, with partial utilisatibn of the Heat 
carried by the Acid vapours, H. E. Lemaitre. Fr. Pat. 
357,665, Hept. 8, 1005. 

Thic invention relates <o improvements in the concentration 
of sulphuric acid by the system of Ncgrier (see Eng. Pats., 
4171 and 14,022 of 1890 ; thi^' J., 1891, 4(1, 630 ; also this 
J. 1903, 1340). The furnace is divided into two parts hy 
the supports on which the porcelain basins rest, and the 
acid is eonoontrated by the combined effccit fd hot produofs 
of combustion passing below the basins, and hot air (at 
about 300° C.) passing oyer tlic surface of the acid in the 
basinr. The tempyaturc of the acid is kept maform 
by maintaining a rapid Oow. I’he hot acid vajiours 
pass through jacketed leaden vessels, in the jackets of 
which the cold acid to be concentrated is ma<lc to circulate, 
and thus a partial recovery of heat is attained, the acid 
being raised to a temjierature of 80''— KK)"' C. The 
vapours pass from the leaden vessels to a coke tower. 
Towards the front end^bf the furnace, the jiorcelain vessels 
are not heated directly by the combustion gases, the con- 
centration of the acid being completed by hot air alone. 
Means are provided for an interchange of heat bf*tween 
the incoming acid and th(5 hot concentrated acid, and 
also, in apparatus where two rows of fxiroelain vessels are 
used, for feeding equal quantities of dilute acid to each 
row. — A. S. 


Vni.-GLASS, POTTERY, AND ENAMELS. 


U^sp Btatim Patxnth. 

Olass-Fumaee. J. A. Frank, Wellaburg, W. Va. U.S.. 
Pat. 808,368, Deo. 26. im 

Thx furnace described compiises a melting and refining 
ohamber, from which glass flows through a port or passage' 
to a working chamber. The ends of the melting and 
refining chamber are connected to a stack, and at the 
ends of both chambers means are provided for heating 
them. A flue is situated at a point approximately halt- 
way along the length of the working chamber, to lead 
products of combustion to a point approximately midway 
between the outlets of the melting chamber, to insure an 
oven distribution of heat in both chambers. This flue- 
is arranged so as to lieat the port or passage for the- 
flow of glass from one chamber to the other. — W. C. H. 

EnameUing ; Process of . J. H. Hines, Philadelphia. 

U.S. Pat 808,642. Dec. 26. 1906. 

In this jirocoss, the article to bo enamelled and coloured 
is cleaned, and placed in an alkaline bath, to prevent 
corrosion or oxidation of the surface, on which the alkaline^ 
matter is allowed to dry. A coat of enamel is then applied 
to the article, and colouring matter is applied to the 
enamelled surface, and burned on to the article in a furnace; 
and finally another coat of enamel is applied and burned 
on.— W. C. H. 

French Patent. 

Silica IQuartz Glass] ; Amlication of MeUd to ariides- 

of molten . J. F. Bottomlev and A. Paget. Fiv 

Pat. 357,666, Sept. 12, 1906. 

See Eng. Pat. 21,018 of 1904 ; this J., 1905, 1109.— T.F.B. 

IX.— BUILDING MATBSIALS, CLAYS. 
MORTARS, AND CEMENTS. 

( Con nurd from page 74.) 

Enoijsh Patents. 

Wood to he Dyed or Impregnated ; Method of producing' 
a liquiddight joint between a Dyeing or Impregnating 

Vessel, ard a Hock of . G. Kron, Copenhagen, 

Eng. Pat., 20,791, Oct. 13, 1905. Under Int. Cdnv., 
Jan. 9, 1906. 

The method described consists in casting a ring of readily 
shlidifying material, e.g., lead, round the block of wood! 
to be treated, and subsequently forcing the block agaiiut. 
the impregnating vessel, so that the ring forms a liquid- 
tight joint with it. — W. C. H. 


((^onlinued from page 73.) 

Engubh Patent. 

TUas, Glass, Porcelain and Ceramic. Ware, or the like ; 
- Apparatus for ^ming or fhing the Colmirs upon 

Printed or Decorated . L W. Stanley, Bromley, 

Kwit. Eng. Pat. 28,078, Dec. 22, 1904, 

Tat* object of this invention is to burn end fix colours on 
gloM, ceramio ware, and the like, without using a muflle 
or saggar, imd at the same time to preserve the colours 
without deterioration. For this purpose a reverberatory 
fumaoe is used, heated by hydrocarbon vapours or other 
combustible gases, burning in air. The hearth, walls, and 
roof of the fu^oe are composed of refractory material, and 
a number of gas jets are arranged on each side of the 
hearth (which is raised slightly above the actual floor of 
th^ furnace),^ and between it and the walls. The walls 
'ai|d roof are shaped first to direct the asa flames to the 
iMtfe of the roof, and then to |iefleot the full heat on to 
vpa'iftiole to^he operated upon. Above and below the 
ioRiace two aeries of ohdtaWs ue arranged, the former 

, alter , 


Silicon Carbide ; Process for the Manufacture of Forms- 

from . A. G. Bloxam, London. From' Gebrflder 

Siemens und Co., Charlottenburg, Germany. Eng. 
Pat. 21,347, Oct. 20, 1906. 

The process consists in mixing carbon with ipore than 
sufficient siUoon to form silicon carbide— or mixing tho 
ready-formed carbide with silicon — moulding the mixture- 
into the required *form8, which are then heated strongly, 
and preferably in an indifferent atmosphere, until the 
mass is fritted together. The claims also include forms' 
manufactured by the process, — W. C. H. 

Cement ; Manufacture of — — The Associated Portland* 
^ment Manufacturers (1900) Ltd., and Brooks, 
London. Eng. Pat, 6763, March 18, 1906. 

This is an invention for producing a hard slow-settinc 
cement of a green colour. Good white ^psum is treated! 
in the same way as for the manufacture of iteene*s oemenh. 
and a green ocilom is imparted to it by the use of chrome^ 
alum, or a mixture of potmum Hohromate and ammoaitmi 
sdphate. «The mxxwn of gypsum and ohrome aluhi hr 
ba&d in Ihe usual way and geottud ib a fi^pow^,. 
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UtoBD StATSS PAlVNm. 

JRoad'‘ Making. J. C. Butterfield, liondon. U.8* Pat., 
. 808,339, Dec. 20, 1905. 

In this process for road-making, suitable aAilable material 
is reduced, and the finer separated from the coarser 
material. The finer material is mixed with .granulated 
asphalt, lime or chalk, sodium silicate, t and a saccharine 
substance, to form a substantially plastic mass, capable 
of setting hard, and into this the coarser material is after- 
wards firmly embedded. — W. C. H. 

Concrete ; Method of mixing . P. C. Hains, Washing. 

ton, D.C. U.8. Pat. 808,830, Jan. 2, 1906. 

The method of mixing cement consists in wetting the 
inert material and agitating it in a cloud of dry cement 
powder, in order to cover the inert material with a cement 
paste.— W. C. H. 

Sand-lime Bricks ; Manufacture of . A. Gordon, 

Weiser, Idaho. U.S. Pat. 800.063, Jan. 2, 1900. 
Tiiia process consists in moulding the sand-lime bricks 
by the wet process, transferring them to pallets, on which 
they are introduced into a nioeptaole, whore they are 
subjected to a dry heat, and the receptacle being 

closed, the bricks undergo a pr<?liramary hardening in the 
steam generated from the moisture contained in them, 
the hardening operation being continued by further 
subjecting the bricks to a moist heat. The apparatus 
for hardening the bricks comprises a receptacle, provided 
with a track on whiiih a truck provided with pallets for 
supporting the bricks in a soft atatf?, is run. The receptacle 
has a steam jacket, and also a pi|K> for supplying steam 
to the interior of the receptacle, and means are pro- 
vided for j ..I f 1 , . , 

will.- 


w' steam to the jacket or receptacle at 


Paving Stonea ; Proreaa of manufacturing Artificial . 

W. Schumacher, Oberdollendorf, Germany. U.S. Pat. 
809,226, Jan. 2, 1906. 

Thb process described of manufacturing artificial jiaviug 
stones, consists in first heating bauxit/e, ^ith or without, 
the addition of a flux, until it is perfectly sintered, then 
reducing it to small pieces of suitable fineness, mixing 
it with a ground binding material, such as clay, cement, 
asphalt and the like ; this mixture is moistened with 
water and moulded into blocks, which are then burned. 

— W. C. H. 

French Patent. 


Fresh wood charcoal . 
Uaed wood charcoal . 
Sugar charcoal 


I Carbon alter 
OementajUan. 


Per cent. 
1-46 
1<23 
1'38 


' AHi 'Of 
Ohalfeoal.. 


Per cant, 
2*09 

0*72 


The sugar charcoal ash contained no alkali; tke^ 
action of the sugar charcoal was as marked as that of wood 
charcoal. The results thus confirm the view that 
carbon is here operative, and that, in the ordinary oanwiitk- 
tion process, gaseous compounds can play only a very aimal] 

The experiments indicate a cause for the weaker eflaot 
of used than of fresh wood charcoal in cementation, Tho' 
high ash of the used charcoal arises partly, of course* from 
the combustion of part of tho carbonaceous matter : hut 
it consists partly of sand or firebrick powder from the 
covering of the box. These, with the alkaU of the «ah« 
form fusible glazes which partly giovor the ohaTOOOl. 
particles and prevent them to that extent from coming iUit 
contact with the iron. ■ n 

GuillePs assertion that, in case-hardening iron, too highi 
a temperature causes decajhiirisation, is not borne out by 
facts. Decyburisation will only occur when the supply 
of carbon is exhausted, and the carbon from the surface of 
the metal either burns out in the air, if that has access, or* 
migrates towards the interior. J. T. D. 

Caustic Pots ; Manufacture of . V. Portisoh. fitahll 

u. Eison, 1900, 26, 93—95. 



Fio. 1. 


Siloxicon ; Process of making refractory bodies from 

. C. Thome. Fr. Pat. 367,639, Sept. 11, 1906. 

Under Int. Conv., Jan. 6, 1906. 

See U.8. Pat. 796,469 of 1906 ; this J., 1906, 971.— T.F.B. 


METALLURGY. 

{Continued from page 78.) 

Cementation Process. A. Ledebur. Stahl u. Eisen, 1900, 
36, 72—75. 

Though Gay-Lussac, Marguoritte, Mannesmann and 
Roberts- Austen maintained, as the result of experimental 
work, that cementation occurs through the dir^t action 
of solid carbon upon the iron, OuiUet nas recently upheld 
the view that it is due to gaseous compounds or carbon, 
and especially to cyanides, Arising from the alkali in the 
ashes of the charcoal used and the nitrogen of the atmo- 
sphere. The author packed bars M Lancashire iron 
oaHt^ning 0*144 per cent, of carbon in fresh wood obarooai 


mviously-used eharooal^ and sugar oluurooid which had 
exhansted with acid, and plao^ themvior 406 hows 
aentailQtt tehtpmtorc uduhhiowror 

fttXf a 'Wi^:«i lolloWi ^ : 




m 


C!l, 


lower form, A, Fig. 1, is built to sUpe in brickwork, 
ytb a foundation B for the axis of the template, and a 
^ cast-iron plate C which has fourjioles to 

I'll® brickwork is ooke-breeze, 
winch aUows a ready exit for any gases. The form is lined 
With loam about 16 mm. thick to within 3 or 4 mm. of the 
timahed thickness, and aUowed to dry overnight ; it is 
then made up with fine sifted loam exactly to shape, aided 
ny the rotating template, dried, the hole in the bottom 
rmough whicn the template-axis wont is made up, the 
' 8. arranged, and the whole dried. 

The upper form consists of the channel-ring F and the 

• quadMts G which are bolted to it. The quadrants have 
rentilation-holes as indicated, and projections on the 
^tw s^ace (see ilg. 4) to hold the loam ; the junctions 
01 the flanges are shown in the sectional plan. Fig. 2. The 

• ohannel-nng has four lugs H for the bolts, 20 holes 1 
through which the metal jiourH, and eight holes K for tlie 
^Its L which fasten the quadrants. The ring is made up 
With loan), inverted, the quadrants bolted to it and to one 
another, the templato-axis put through the hole N, and 
the team worked dli to within 3 --4 mm. of the template ; 

tlried, made up to the template with loam, the 
part U, Fig. 4, of the ring covered, the holes I worked out, 

ind the '■» 

The upiMP form in now set in place, bolted <lown bv the 
bolts a-nd the bearers 8, the pouring- box T, Fig. 6, sot in 
place, and all is ready. The greatest cleanliness i.s neoes- 
sary ; the metal must be fierfectly free from slag or cinder 
as any pegulanties in the finished pot serve as nuclei for 
the ^ginning of action of the soda on it. The pots made 
in this way are very uniform, and the chilling action of 
the iron quadrants ensures a close and fine-grained texture 

—.1. T. D. ‘ 

SUwr and Copmr Chlorides ; Eeduction of hv 

^ llaokspill. Cornptes rend., 1900, 142, 

an* calcium, heatwl toBoiher in iwm. 
^eld aUovs containing up to 46 iier cent, of calcium. They 
ore grey brittle substances, rapidly oxidising when heated 
m air, and decomposing water in the cold. Those rich in 
- calcium lose thai metal when heated in vacuo, but when 
/‘vlcium and silver volatilise 
^’ 0 PP®r and calcium can be 
■ obtained m an analogous manner. — J, T. 1). 

Cuprous suicide. E. Vigouroux. Cornptes rend., 1900 
fti 1 1^2, 87 — 89. 

TH« author has been able to remove from silicon, by sue- 
oessive treatments with nitrohydrochloric acid and hydro- 

pure silicon 

and electrolytic copper has prepared a number of silicidcs 
oontammg more or less free siliooii. After removing the 
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OmiFLY Non-Metallio— 

Anenlo, white 

Ht Bauxite 

Bromine ' 

‘ Carborundum 

Cement, natural hydraulic ! ! ! i 

M Portland 

,, slag 

Coal, anthracite ..!!!.!!!!! 

^ M bituminous (r) 

Coke 

Copper sulphate !!!.’; 

‘ Copperas {f) • . 

OruAied steel 

fluorspar ’ 

- <#ariiet 

- Oraphite, artificial !.!!*'*’ i 

. II oryitalline ' 

Broa ore 

^ White 

» red ;;;; 

orange mteml i.!!!:.’! 

BUtoike and dolomite iliiz . 
use 

m * 

tm .I.!!!.!.'!!!""””"**'** 

io 

n m, miKtta 

total 


Unit. 


short t. 
long t. 

bblV (a) 

M ib) 
,, ib) 
sliort t. 


ib. 

short t. 
lb. 

short t. 
lb. 

long t. 
shori t. 


long t. 
short t. 
long t 

Short t 


•I'o^oys oontainod about 10 per cent, of 
® crystalline siUcide by hiaing in 
a e^m of hydrogen 90 wts of copper with 17--^ of 
Bilioon. The resulting sutetanoe, after removing free 
^silicon and tesing in hydrogen, is silver white with 
metallic lustre, hard and brittle, with a density of 7*68 

anH on It, save a mixture of hydrofluoric 

and nitnc acids, by which it is oxidised and’^dissolved 
Its composition agrees closely with the formula CiuSi. ’ 

Tj . . T. D. 

Sm^ing. R. C. Alabaster and P. H. Wintle 
iSoof MetaU., Jan. 18, 1906. [Advanw 

The authors describe and discuss the process of nvritic 
smelting (i.e., Uie smelting of raw sulphide ores in^ffaat- 
furnaces by using the excess of sulphur as a source of heat) 
T iu the United States. The 

chief advantages of pyritio smelting over the older method 
of roasting a portion of the ore to expel the excess of 
sulphur, are economy of fuel and labour, the estimated 
saving on these two items being, for fuel, 2 cents per te 

urther, in pyritic smelting, the fumes from the 
cupola and converter can bo drawn through flues and dis- 
charged from a higli central stack, so that their injurious 
greatly mitigatefl, or they may bo 
used for the manufacture of sulphuric acid by the contect 
J’SL th« proofs of pyX 

firnaoe* d‘«»''>»hed output for a given sot of 

„„5," .fPP'.V‘“K I'.vritic smelting to the recovery of gold 

process, the prcseuce of at least j, per eent. of copper must 
be assured. In presence of copper, all the goW can be 
COTcentrated m an iron matte, whetlier it occur in the 
ore. m the quarU associated with the pyritic mineral in the 
gangue, or in the quartz used as Ilux.-A. g ™ 

Chromium in Wref .• Determination of by mean, of 

Ammontum Persulphate. H. E. Walters. xJciIL, page 

Sulphur fa Zinciferous Residues ; Determination of 

O. Lunge and E. Stierlin. XXllI,, page 138. 

Mineral mul Metal production of the United Stales of 
America. Eng. and Mining J.. Jan, (i, ipog, ' 
Thj! following table, shows the estimated poKluotion of 
the tiioiv miixirtant minerals and metals in the United 
*'“> fbo preceding voar“ 

data am^fn ! "" <»'«>'-•' tics on subLntial 

data, and, ID many cases, are compiled from reports of all 
or nearly all, the producers, who have themselves estimated 
thoir probable output during the closing days of Decemh^ • 


1104 . 


Quantity. 


408 

48.012 

870,312 

7 . 060.380 

4 . 866.381 
26 , 606,881 

80 aH .046 

78 . 674,480 

277 . 066,682 

22 , 086,202 

63 . 284,667 

16.066 

700.000 

86,463 

2.062 

8 , 248,000 

4 , 867,027 

20 , 462,880 

126,886 

18,088 

1,126 

10,667,088 

12,487 

86iOU 


Value. 


Bollan. 
20,604 
166,121 
246.431 
706,038 
2 . 460.150 
23 , 866,119 
220,651 
162 , 151,808 
811 , 067,680 
64 . 178,016 
3 , 161,728 
118,692 
65,300 
284.766 
80,686 
217.700 
162,832 
61 , 660.868 
18 , 890,918 
1 , 072,660 
168,081 
4 . 702,768 
Ii 248 i 801 
^ W 0»124 
«,86».06Q 
474810 


1006 , 


Quantity. 


876 

47,173 

896.600 
6 , 606,280 
4,500 QOU 

31 , 000.000 

300.000 
76 . 601,603 

297 , 706.463 

20 . 210,071 

62 . 406.000 
20,802 

812.000 

40.600 
S . e 04 

4 . 480,700 
4 . 260,666 
• 44064.107 
180,102 
14,686 
1,181 

11.486.000 
IMU 

160^1 


Value. 


^7.fi46 



jB, 


Oft. 


m 



Unit. 

1S04. ^ j 

100 

B. 

r 1 

Quantity. • j Value. 

Quantity. 

Vsius* 

"ML ' 

MBTALUC : 

Wii’, 

Iron (pig) 

Lead 

Mercury 

Silver (fine) 

Zlno 

Total, raetalllo 1 

Grand total 

lb. i 
o*. troy ! 
! long t. 
short t. 
flask (d) 
os. troy 
short t. 

♦ 

817.716,006 

3,004.080 

16.276.641 

302,204 

35.268 

67.786.100 

181.803 

1(16.802,060 

80.728,200 

225.268,711 

26,048,041 

1,489,716 

38.616,088 

18,543,006 

026,267,840 
4.178.602 
28.010,625 
322.687 
30.256 
68.038, 355 
100.964 

1461267, f08 ' 
86,387,700 
888,eS6,«04 
30,308.840 
1,178,082 
87,487,048 
23.628,706 

— 

401,888,362 

* — 

700,706,872 

— j 

1,184,801,180 

— 

1,484,016,200 


(a) Barrels of 800 lb. (ft) Barrels of 880 lb. (/•) Ineludivi CAnnel. (d) Flasks of 75 lb. (e) Value .computed on Averwfi of 
Lake copper at Now York. (/) Only that marketed as copperas, (ff) An arbitrary value, since over half the bromine reported 
was contained in bromides. ^ ^ . 

Notk.— S hort ton = 2,000 lb. ; Ion* ton =2,240 lb. fT. B.) 


Mercury inriustry oj California. O. O. Yalo. Eng. and 
Mining J., Jan. 0, JDOO. 

Thkrtc has mjentlj* boon ovor-prodiiction of mercury and 
a decrease in conBiiinption, conHequentl}’ prices w'cro low 
and production in 1906 decr(*ased by between 4(X)0 and 
6000 flasks. 

The consumption in the mining districts of the United 
Statos lias fallen off ma(eri.ally in late years, notwith- 
standing the expansion of the mining industry and the 
rapid increase in tlio number of proj>erties L»eing worked. 
The conditions of ore treatment have greatly nltorod ; 
much more ore is now smelted than was formerly the case. 
Very few silver mines arc now being wwked where the 
pan-amalgamation nroeess is in use. Jn the bonanza 
days of the Comstock (when the famously rich oiTis of the 
Consolidated Virginia and California were being workml 
by pan-amalgamation) the loss of mercury jier ton of ore 
was about 7 lb., and naturally, immense quantities were 
used. In working gold onis, by tbe ordinary milling 
process of tho present, the loss of mercury is small : it 
JS used, retorted, eondensod, and used over again; so 
that oven large mills require only a few extra fla-sks each 
year. In some mines, no mercury at all is used. Many 
other mines ship their ores, carrying gold and other 
metals direct to the sraeltors, having no reduction works 
of their own. 

The grade of cinnabar ore, now being worked in Cali- 
fornia, is much lower than formerly ; seemingly, the high 
grade tire de|X)sit8 have been exhausted, except where 
small bunches are occasinnally found. Many mines aru 
now worlving on ore carrying 0*6 per cent, of metal. The 
Texas mines have ore up to 2*6 per cent., and arc doing 
well. [T.R.] 

Anli(t)\ony industry of America. Eng. and Mining J., 
Jan, 6, 190G. 

The principal source of antimony in the United States is 
tho hard lead obtained by the desilverisin^ oomjmnios. 
Since its prmci|ml utility lies in it« combination with lead 
in bearing and type-metals, tho antimony itself is rarely 
separated from antimonial leeid. Whereas hard lead was 
formerly discoimted, as being suitable only for the roughest 
pulses, it now commands a premium. * 

The output of hard, or antimonial lead in tho United 
States dunng 1906 was 11,037 short tons, of which total 
about 3,000 tons must be assigned to foreign sources. 
Estimating the average oontents-at 23 per cent., tho total 
output contained 2,538 short tons of antimony.' 

IwpoBits of ore in which antimony constitutes the chief 
value are not rare in the United States, but, as a rule, 
they are too remote from transportation and* have never 
been profitable. [T.R.] 

Pig*iron and Zinc production of Upper SiUda, Bd. of 
Trade J., Jan. 26, 1006, 

Nhue Hamburgische BOrsen-HaUft ” publishes ths 
lottcming statistios of the prodnotion of in 

Slleliiiii^stied by the Assoelation ol lroh and BteN 


, i 

1004. 

1006. 




Foundry pig 

Bessemer pig 

Thomas pig 

8teel and splegel iron 

Fuddle iron . .S i 

% 

afetrlo tons. 
70,220 
54.438 
241,660 
83,761 
364,010 

Metric tons. 
04,350 
47.042 
268,674 
08.112 
862,884 

Tolal 

824,007 

801.012 


The production of zinc in Upper Silesia amounted, in- 
1906, to 129,919 tons, os cotiuiared with 120,498 tons in 
1904. [T.B.3 

Chromium and Tungsten rf’C, U.S. Customs Decision^ • 
Doc. 9, 1906. 

Mktallic chromium and tungsten are dutiable by 
similitude to ferro-manganese at 4«dolB. per ton, unw 
paragraph 122 of Ibe tariif. The same decision was reaohs^ 
in tho cose of metallic manganese, molybdenite, and metallio 
molybdenum, the asosstjiment of duty in all oases as 
“ motals imwrought ” under paragraph 183 being over- 
ruled, on the ground that iron was present in emaUjuuanti- 
tiea, and that the metals in question were not cabbie of 
Ixdng wrought. — U. W. M. 

Iron Oxide. U.K. Cvisloras Decision, Dec. 11, 1905. 

The Treasury Department ha» ordered an appeal to th»“ 
Unitod States Circuit from the decision of the Board, ol 
General Appraisers, holding that hematite &t red oxide of 
iron is dutiable at 40 cents per ton as iron ore,” under 
jiaragraph 121 of tho tariff. The Department adheres 
to tho original assessment of duty at 30 per cent, nd 
valorem, os a “ pigment or colour ” under paragraph 
68 — H. W. M. 


EnQUSH pATKNTg. 


Steel ; Manufacture of . V. Defays, Bros^^^^^ 

Eng. Pat. 28,670, Dec. 28, 1904. 


At the end of each o[X)ration tho whole contents of tihS' 
furnace are run out so as to separate the steel &otn ’ 
scoria, after which a portion of the steel is re-inteodttim 
while still liquid, either alone or after Imving been fmdbd 
with fresh pig iron. The arrangement faoUitatM the mahlM ' 
of a constant quantity of ingots at each oasfingy^f^ 
remainder of tho char^ being re-introduc^ so aS towBi 
part of a subsequent casting. — J. H. 0. > 


Sted ; Manufacture of K. A. HadfisAi^ 

Eng. Pat. 16,385, Aug. 11, 1906, Under Ittt 
Aug. 18, 1904. 

Sbs U.S. JP»t 786,601 0*1908 ! th*, J., l«06, «tl.— 

r uM PartiiUt tmm'taA 

' * ,P. 8 . 
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Ot^ Ot^ other Svhetancea of different epeeifie gravitiee ; 

Moohinea for the eoneerUration of K G. F. Wynne, 

Wiiigwyn Minera, Denbigh. Eng, Pat. 1697, Jan. 28, 

im, 

’ iSEiPr, Pat. 364,740 of 1906 ; this J., 1905, 1114.— T. F. B. 

Preeioua Aletala ; Extraetion of from their Orta, 

W. H. James, Bedford. Eng. Pat. 27,977, Dec. 21, 

1904. 

BEOMpTE, preferably in aqueous solution, together with 
■4UX oxidising agent, is eraployodi^ under pressure to dissolve 
the gold; the excess of bromine is siibsequently recovered 
by evaporation under reduced pressure. — J. H. C. 

*Orea ; Treatment of A uriftroua refractory or base . 

A. Rollason, Long Eaton, Derby. Eng. Pat. 2286, 
Feb. 6, 1905. ‘ 

Tux ores are fused or heated with nitrogenous substances 
(horn cuttings, Slc.) in a muffle furnace, excluding the nir 
.an much os j^ssibh^ whereby the gold is reduced to melai, 
which remains nna^fecle<l whilst the foreign substances 
present are removed by subsequent manipulations. 

—J. H. C. 

•Eilvering and Pdiehing Compoaihon. W. Bdlstcrli, 
Winterthur, Switzerland. Eng. Pat. 8351), April 19. 
1906. ^ 

.See Fr. Pat. 366,618 of 1906 ; this J., 1906, 1239.- T. F. B. 
United States Patents. 

.Eurnace ; Jioaaling . F. E. Marev, Chicago, III. 

U.8. Pat. 808,293. Dtc. 26, 1906. 

The furnace has a series of superimposed hearths, and a 
• central hollow rabble shaft having hollow arms operating 
in the several hearths. A cooling medium is circulated 
i? through an inlet pipe aiul a return jiipe, and 

branches or distributfhg pij^s arc c<mfined in the lioJlow 
.ams for convoying the cooling medium from the return 
pipe through the arms, and back to tfie return pijKJ in the 
■ shaft. Means arc provided for effecting circulation of the 
•cooling medium through the pii>eH and branchss, vertically 
^ Bories+and “ rt^dially oonsecutivoly through a multiple.’’ 

. Structural roeralwrs located witliin the hearths, and 
.spaced from the furnace walls, support tlie hollow arms, 
and are cooled by branches from tlio pi]>es carrying the 
cooling medium.— E. S. 

*Orea / Process of roasting H. Baas, 8an Francisco, 

Cal. U.H. Pat. 808,361. Dec. 26, 1906. 

Obes ore roasted preparatory to smelting, by sintering 
-a mixture of them with a suitable flux, the mixture being 
subjected, after heating to “ the point of ignition of the 
aulphur or other motalloids,” to an evenly distributed 
light blast of air, continued only long enough to expel and 
^oxidise “ the more easily separable metalloid molecules, ’ 
•the heat meanwhile being kept below the smelting tem})era- 
ture. When this process i.s completed, the supply of air 
is increased, and is then diminished “as the amount of 
Mlphur and other metalloids remaining to be oxidised 
-deoif>ase«.“— E. 8. 

^Orts and Metalliferous Sands ; Method of applying heat 

for the treatment of . W. J. Jackson, San annisco. 

Cal U.8. Pat. 808.754, Jan. 2, 1906. 

The claim is -for the addition to ores or metalliferous 
^aands, at a suitable exothermic material, e.g., quicklime, 

■ capable of developing heat when the aiiueous solution of 
the extracting g^ent is applied thereto.— A. S. 

-Ores [containing Uranium and Vanadium]: Process of 
treating — , J, H. Haynes and W. D. Engle, 

Assignors to the Dolores Beflning Co., Denver, Colo. 
U,a Patv 808,839. Jan. 2, 1906. 

TKM ore is crushed, boiled with tP solution of alkali car- 
bciiia1li4, the solution tun off, and the uranium and vana> 

• diuin #eiMirat^— tthe first by precipitation as sodium 
urangte by sodium hydroxide, and the second as calcium 
'^aiia<|ate>^it slaked fime.— A. 


Mekd ; Method of annealing — . W. R. Etches, 
fading, Pa., Assignor to J. T. Williams, Easton, Pa. 
tJ.S. Pat. 808,911. Jan. 2, 1906. 

The metal is introduced into a molt^ mixture an 
alkali carbonate (I part) and sodium chloride (3 parts), 
pmd after removal from the bath, is slowly cooled. Aooora- 
ing to one claim, the annealing mixture consists of an 
alkali carbonate and two different alkali chlorides. — A. S. 

Steam from Hot Slag ; Apparatus for generating — — . 
G. Mitchell, Los Angeles, Cal. U.S. Pate. 809,123 
and 809,204, Jan. 2, 1906. 

See Eng. Pat. 2796 of 1906 ; this J., 1906, 1176.— T. F. B. 

Fkbnch Patents. ^ 

[Gold] Ores ; Apparatus for grinding or crushing^ 

washing and separating . R. Stanley. Fr. Pat. 

357,771, Sept. 8, 1906. Under Int. Conv., Nov. 10, 
1904. 

See Eng. Pat. 24,380 of 1904 ; this J., 1906, 1113.— T. F. B. 

Furnaces for Burning and Calcining * Mineral and other 
Briquettes. F. J. Bcrgendal. Fr. Pat. 367,642. 

Sept. 11, 1905. Under Int. Conv., Feb, 28, 1906. 

See Eng. Pat. 6388 of 1905 ; this J., 1906, 958.— T. F. B. 

Ores and other Substances ; Furnaoea for roasting^ 

re sulphurising or drying . A. V. Leggo, Fr. 

Pat. 367,661, Sept. 12, 1905. 

The furnace comprises a series of horizontal fixed hearths 
on which the ore is spread. Hollow vortical shafts extend 
upwards through the hearths and arc provided ivith hollow 
arms, which, wnen the shafts are rotated, agitate the ore. 
Each hearth is furnished with a fire-grate to which hot 
air is supplied, and a further supply of air for the oxidation 
of the ore is provided through the hollow shafts and arms. 
The hot products of combustion mingled with volatile 
products from the oro pass into a dust chamber whore 
condensable substances and entrained particles of ore ore 
deposited, and thence through fiues to the chimney. If 
desired, the furnace chamber may be closed, and the pro- 
ducts of combustion from the fire-grates and the volatile 
jiroducts from the ore discharged through separate 
flues, — A. S. 

Tantalum ; Process for hardening soft metallic . 

Siemens und Halske Akt.-Ges. Fr. Pat. 357,714. 
Sept. 14, 1906. Under Int. Conv., Oct. 13, 1904. 

Soft metallic tantalum is hardened by incorixirating with 
it a certain small quantity of another element such as 
oxygen, hydrogen, carbon, silicon, boron, aluminium, 
titanium or tin. — A. S. 

Briquettes of any Materiala ; Process for the Manufacture 

of Hard and Compact . L. Weiss, Fr. Pat. 357.801. 

Sept. 16. 1906. 11., page 116. 

XL— ELECTRCKIHEMISTRY AND 
ELECTRO-BIETALLURGY. 

{Continued from page 80.) 

(A.)— ELECTRO-CHEMISTRY. 

Carbonic Acid ; Electrolytic reduction of . R. 

Ehrcnfeld. Ber., 1905, 4138 — 4143. 

When ammoniaoal ammonium carbonate solution 
(800 grms. of ammonium carbonate dissolved in 3200 o.c. of 
water, and 880 o.c. of ammonia of sp. gr. 0*910 added) is 
electrolysed, the anode being of platinum and the oathixle 
(in an inner porous cell) of amalgamated zinc, formic acid 
is found in the cathode-liquid. In the electrolysis for^ 
12 hours of 300 o.c. of the liquid, with a voltage of 6 to 9 
and a current-density of 0*013 to 0*084 ampere per 
sq. om.. amounts of formic acid varying from 0*1381 to 
0*^92 mrm. were obtained. Cathodes of iron, nickel 
copper^ lead, or platinum gave no reduotion, nor was any 
se^ble amount of formic acid produced when the eleotro^ 
lyte was diluted 6- or 10-fold. Sodium ecrboiiate^ aloai 
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or ttAtaS witb h3rdrox!de, vIwd (ubstituted for unmoniam 
ijftrbonate wm not reduced; nor waa ammonium car- 
boUAte alone. C51m add Jahn, who obtained formic acid 
Coring the electrolyHis of a eolation of potassium sulphate 
in a cell, through the cathode-compartment of which a 
'Stream of carbon dioxide was pas.4ed, concluded that the 
HOOs ion was reduced ; these exiieriments seem to 
indicate that the NH4COJ ion is equally susceptible of 
reduction.— J. T. D. 

MotcUing An^c and Mercury Cathode : Use of in 

Electro^Analydis. L. G. Kollock and E. F. Smith. 
XXin., page 138. 

Antimony ; Rapid deposition of by Electrolysis. 

J. Langness and E. F. Smith. XXIIl., page 139. 

Carbon ; Powdered . U.S. Customs decision, Nov. 

3, 1905. 

.Po>VDBBRD carbon intended for use in making electric dry 
batteries is dutiable at 35 per cent., ad valorem, under 
piu'agraph 97 of the tariff, as an “ article composed of 
carbon.’^ The claims of the importer that it was dutiable 
at 20 per cent., ad valorem, imaer section 0, as a “ manu- 
factured article un^mumerated,” or at 25 per coni., ad 
valorem, as “ black,” under paragraph 47,' or as “coal,” 
under paragraph 416, wore all overruled. — H. W. M. 

EnOI.ISH PxTttNTS. 

Incandescence Bodies for Electric Light : Manufacture 

of [7'antalu.m\ . lncayvdescenc.e bodies of Tungsten, 

Molybdenum or similar Metals ; Mntmfaclure of 

[Eleclric(d] Glow Lamps with . Siemens and 

Halske, A.-G. Eng. Pats. 23,097 and 23,098, Nov. 
10, 1905. II.. page 115. 

Irwandescent Lamps ; Manufacture of light emitting 

Bodies for Electnc . H. Kuzel. Eng. Pat. 28,514, 

Dec. 22, 1904. 11., page 115. 

Electric Storage Battery Negative Pole Plates. A. J. 
Boult, London. iYom E. W. Smitli, Philaddphia, 
U.S. A. Eng. Pat. 839, Jan. 1C, 1905. 

Thk active mass of the negative electrode consists of a 
mixture of inert material (1 to 6 per cent, by weight) and 
very porous load oxide, or other lead eompound (99 to 96 
per cent.) of considerably lower specific gravity than 
commercial lead oxide. Tliis active material completely 
fills the cavities in the box-like gria which forms the 
Support. The object of using such material is that its 
porous and ofien character enables it to expand within 
itself without increasing its total bulk, or causing a state 
of substantial compression. 

Roosted lead carbonate, hydrated lead oxide, or their 
mixtures with lead oxide are quoted as suitable coin- 
pounds and finelv divided lampblack is a satisfactory 
Inert material.— R. S. H. 

Electrolysing Apparatus [Bleaching liquor s^ K. L. 

Thorp, Nottingham. Eng. Pat. 25,839, Nov. 28, 1904. 
This invention relates to apparatus for electrolysing 
brine solutions for the production of bleaching liquors. 
The intermediate electrodes divide the electrcdytio coll 
into compartments, which in effect are separate cells. 
The electrolyte enters at one end at the top, and circulates 
downwards and upwards to the other end ; or it may enter 
at one side of each and all the compartments, and be dis- 
charged from the opposite side. The electrodes are 
formed of a practically flat sheet of platinum or platino- 
iridium, ha\fi^ active sections on one side for the liberation 
of one pas, and alternating with active sections on the 
other side for the liberation of a second gas. These 
sections are obtained by oemenUng insulating strips 
idtemately on opposite sides of the emetrodes, the strips 
Overlapping slightly and forming narrow neutral or noq- 
•cthre portions. Modifloations ai’e described in which 
the neutral portions are slightly bent, so that the in- 
•nlating strips lie flush with the active eurfaOes, or ieaoh*' 
|)iate may be divided into alten&ate active squares, In 
a further modification^ Jioria^kctel narrow etrim of 
fBAtei j^Jocton each ilao, and am aejamted 
tartiep Kv 


Nitrogen ; Method of and Apparahte hr ateofffaoBy 
oxidising atmospheric — . H. H. lake, IiomS^. 
From B. Helbig, Rome. Eng, Pat. 3840, Feb, 17, 1905. 
Six Ft, Pat. 352,090 of 1905 ; this J., 1905, 890,— T.F.B. 

Unitiu Statrs Patbnt, 

Electrolytic Process ; , Method of prgdV‘Oing Oift^daiiem 
in . H. Koller, Vienna, and P. Askenasy, Nurem- 

berg. U.S. Pat. 809,116, Jan. 2. 1906. 

Ski Eng. Pat. 23,151 of 1903 ; this J., 1904, T.FJl 

FRRNClt ‘PaTBNTS. ^ 

Electrodes of Secondary Batteries ; hnpts. in — . H. M. 

Levylier. Fr. Pat. 350,332, Nov. 22, 1904. 

This invention relates to the peroxidation of plates of 
nickel for use as electrodes. The plate of nickel, previously 
rendered porous, is used os anode in a oonoentratAl solution 
of the double nitrate of nickel and 'ammonium or 
other alkali base. A similar plate is used as the 
cathode and the temperature of the bath is main- 
i.ained near to its boiling point. THfc current-density 
is between 0*5 and 1 ampere per sii. dom. of anode 
surface, and the difference of potential bfjtween the ter- 
minals about 2 volts. As an electrode, such a poroxidised 
[date posso-sscs the following advantages ; it exerts a 
relatively feeble resistance ; the distribution of current 
is very regular ; its durability is considerable ; its speoifio 
(raj)acity. referred to unit of mass, is very great. — B. 

Vanadium and its Compounds ; Employment of — — , 
tn AccumidiUors. M. M. J. Bouffort. Fr. Pat. 357,601;f. 
Aug. 2, 1905. 

Lead in accumulators is replaced entirely or partly by 
vanadium, in tlic form of an alloy, mixture, or oxid^ 
The sulphuric acid in accumulators* may also be replaoed 
by the oxy-acids of vanadium or their salts.— B. N. 

Filaments for Electric Incandescence Lamps ; • Afnaa* 

facture of . Ihiutsche Gasgluhjicht Akt.-GM, 

(Auer Ges.). Fr. Pat. 357,842, Sept. 18, 1906. II., 
page 110. 

Tungsten Filaments ; Electric Incandescence Lamps loUh 

. Deutsche Gasgliihlicbt Akt.-Oes. (Auer Ges.), 

Fr. Pat. 357,808, Sept. 19, 1905. II., pa^ 116. 

Water and Juices from Mineral, Animal and VegeddfM 
Substances ; Continuous process for extracting — — by 
Electro-osmosis. Farbwerko vorm. Meister, Lucius uno 
Bruning. Fr. Pat. 350,328. Nov. 21, 1904. 

SuK Eng. Pat. 24,070 of 1904 ; this J., 1006, 1072.— T.tF, B. 

Water ; Electrical method of purifying — — . The 33e0f 
trio Water Purifying and Filter Co. Ft, Pat. 367,679» 
Sept. 12, 1905. 

Sbk U.S. Pat. 761,044 of 1904 ; this J., 1004. 676.— W. P. fh 
(B.)— E1.BCTRO.METALLURGY. 

Tin ; Electrolytic deposition of spongy — . ' D, Totti'* 
masi. Comptes rend., 1906, 148, 86. 

Ih a bath composed of water, 60 parts ; stannous ohlcnddi^ 
10 parts ; hydrochloric acid, 1 part were arranged two tin , 
anodes and a copper cathode, consisting of a difo, 3Q 0^ 
diameter, rotating on an axis above the surface of 
liauid, and furnished with rakes for stripping from it attB, 
collecting the spongy tin deposited, ana at tne same tiahi ' 
dopoiariaing the sunaoe of the disc. The liquor and Wiih^ 
ings from the tin are evaporated to the dmisity of the 
onginal electrolyte, and returned to theluth. 'IWthlv 
current of 40 amperes at 3 volts., 76 grms. of tin W0*e 
obtained in an hour, or at the rate of ** 380 ” grm^ pW hor " 
power-hour. (The calculated quantitiee are 
440 respectively. )-J. T. D. 

Mekdt or Alloys fm from 
manvfaoture of <0.' Fisdii. f 





‘Gl. in,-FATTY OIUS, FASi WAXES, ft SOftP. 


IVtb. 15. 15l»6« 


the reduotion of the metallic oxides is effected in the 
pTMenoe of a suitable proj^rtion of silica and carbon, 
wimihe production of metallic silioidea The second stage 
of the process consists in using these silicides to reduce a 
farther quantity of metallic oxide, the silicon being 
eliminated and a metal free from carbon obtained. The 
latter part of the process can either be carried out on the 
ohai]\pel furnace of the author (see Fr. Pat. 342,101 of 
1904; this J., 1904, 904), the oxide being introduced 
on to the surface of the molten silicido ; or an arc furnace 
may be employed with electrodes of cast siliciidc.— R. S. H. 

Unitbi) States Patent. 

JElectrodeposition of Mdaln ; Apparatus for the agitation 

of solution a used in . W. (J. Wood and B. Oak.s- 

ford, London, Assignors to W. Canning and Co., Birming- 
ham. U.S. Pat. 80S, 798, Jen. 2, 1900. 

See Eng. Pat. 2001 of 190r> ; this J., 1905, 1110.— T. F. B. 

XIL— FATTY OILS, FATS, WAXES, 

• AND SOAP. 

{Continued from page 81.) 

Oils and Fats ; Charact»'ristics of c-t'rfain foreign 

A. Schroeder. Arch. Pharm., 1905, 243, (>2H— 040. 

In determining the amount of glycerol in the different 
fats examined, the author used the acedin method and tlui 
recent direct method of Shukoff ami Sohestakoff (thin ,1., 
1906, 294), the latter yielding the higher results. 'I'he 
indicator. Alkali Blue OB, recomniemled by de Negri and 
^Fabrls, was used in place of ]iheiiol[ihthalein in the 
determination of the saponification values of the darker 
coloured oils. The Reichert-Wollny method was eni) Joyed 
in determining the amount of volatile fatty acids, and 
Hehner’s original method for the insoluble fatty acids, 
whilst the acetyl value was determined by lA^whowitsch's 
method. In the examination of the liberated fatty acids, 
Farnstetaer’s niethqd .(this J., 1898, 804) was used for 
sepwating the saturated from the unsaturatotl acids, and 
Heintz^s method of fractional precipitation for the further 
aeparatioii of the saturated acids. 

Oil from, the Seeds of Lepidadenia Wightiafia Nees - 
TangkaUak fat.-^ This tree, which is usually described as 
Litscea achiferu. lil., Cylicodaphne sebifera, if/., or Tetran- 
thera calophylla, Miq. in older works, is indigenous 
to Java ; but is now found also in the neighbouring islands. 
The seeds extracted by the author with petroleum spirit 
yielded 61 per cent, of a hard, nearly white fat, solidifying 
at about 27’ C., and possessing no characteristic taste or 
smell.^ It gave the following values : — M. ))t.. 40’2 C. ; 
spec. grav. at 47 C., 0*8734 ; saponification value, 208-2 ; 
iodine value, 2*28; Reichert IVIeisBl value, 1*47; Hehner 
value, 76-06; acid value, 3-35; glycerol, 13-03 per cent.; 
and imsaponifiable matter, 1-44 i>er cent. It was judged 
to have the following comjiosjtion Laurin, 95-96 per cent, 
cent. ; olein, 2*0 jier cent. ; free fatty acids, 1-67 per cent. ; 
and unsaponifiablo matter {which gave the phytostero 
reaction), 1*44 per cent. 

Oil from the Seeds of Strychnos Nux Vomica. — The 
author's results are very similar to those obtained by 
Harvey and Wilkie (this J., 1906, 718) Saponification 
value^ 160; iodine value, 04 2; Reichert -Meissl value, 
1*76; Hehner value, 94*86; acid value, 27*4; acetyl 
value, 42*23 ; glycerol, 8*67 per cent. ; and unsaponifiablo 
matter, 16*93 per cent. 'J’lic amount of oil extracted by 
means of ether from the seeds was 4*2 per cent. It was 
deep green in colour, fluorescent, and had an extremely 


bit^ taste. Solid glycerides sepMted ou^ at the 
ordixiary temperature, but the fat did not liquefy com- 
pletely until C. was reached. The speoiffo gravity at 
20“ 0. was 0*8826. The average of all the results ob^ned 
were the following for strychnos oil, viz., 16*93 ;^r 
I cent, of unsaponinable matter, 8*6 per cent, of s<W 
I glycerides, 74*47 per cent, of olein (with which were 
I calculated the volatile acids), and 13*79 per oent. of free 
fatty acids (calculated as oleic acid). Arachidiu and pal* 
mitio acids were identified in the solid fatty acids. The 
unsaponifiablo matter contained phytosterol, a substance 
resembling col6phony, end 3*18 per oent. of strychnine and 
brucine. The oil, after removal of the alkaloids, had a 
saponification value of 166*2 and an iodine value of 69*4. 

Oil fram the Seeds of f/etea Hrasiliensis — Oil from Seed 
of Para Jiuhher Tree. — 'rho seeds oxainiiied by the author 
yielded 27*5 jier cent, of a <Joar light yellow oil on extraction 
with petroleum spirit. The bulk of the seeds, however, on 
extraction with ether gave 24-3 per cent, of a deep green 
semi-solid oil, which became completely fluid at about 
26*' C., but at 21“ C. yielded a deposit solid glycerides. 
It gave the followiug values : — Specific gravity at 20“ C.,- 
0*9293 ; saoonifieation value, 198-23 ; iodine value of 
oil extracted with ]>etrolcurn spirit, 127-9 ; iodine value of 
oil extracted with ether, 117*49; Hehner value, 96-06; 
acid value, 67*4 ; acetyl value, 27*9 ; glycerol. 9-49 per 
cent. ; and iinsa])omliable mutter, 0-705 per cent, V'ola- 
tile fatty acids were absent. The insoluble fatty acids 
solidified to a butter-like mass at 15“ C., and had a mean 
molecular equivalent of 293-3 and an iodine value of 127*20. 
They were found to contain stearic! and jialmitic acids. 

Oil from the Root of Poly gala Senega,' L . — 10 kilos, 
of the root extracted by Gehe and Co. yielded 4*56 per 
cent, of a thick deep brown oil with a bland taste and 
slightly rancid odour. It was readily soluble in ether, 
chloroform, benzene, acetone, and carbon bisulphide, 
with more difficulty in alcohol and xylene, and left 'a 
portion completely insoluble in petroleum spirit. It had 
the following values : — Sp. gr. at 18 C., 0*9610 ; saponi- 
iication value, 193*61 ; iodine value, 82*06 ; iodine value 
after separation of unsaponifiablo matter, 78*61 ; Reichert- 
Meissl value, 6*43 ; Hehner value, 86*8 ; acid value, 
37*9 ; acetyl value, 44*46 ; glycerol, 8*3 per cent. ; and 
unsaponifiablo matter, 12*78 ]>cr cent. 

The iinBaponifiablo matter was found to consist, in the 
main, of resinous substances remaining undissolvod on 
treating the oil with petroleum spiiif. The s^iarated 
oil was clear and of a brownish -yellow colour. Salicyhc 
acid separated from the distiUed volatile fatty acids on 
standing. 3'he insoluble fatty acids were separated by 
Farnsteiner's method into saturated and unaaturated 
acids. The latter had an iodine value of 82*4, and there- 
fore were judged to contain no more highly unaaturated 
acid than oleic acid, the presence of which was confirmed 
by the elaidin teat. The saturated fatty acids melted at 
62° C., and, after repeated crystallisation at 61“ C. The 
presence of palmitic acid was proved, and the oil was 
calculated to have the following compoaition : — Unaaponi- 
fiable constituents, 12*78; palmitin, 7*93; and oloin, 
79*29 per cent., the latter including the volatile fatty acida 
and the free fatly acids, calculated as oleic acid. — C. A. At, 

Fats: Charartenstics of certain Animal . 

Schneider and S. Bliimenfeld. Chem.-Zeit., 1906,. 

80, 63—64. 

The methods of determining the different constants of 
these fata were those ordinarily employed, Lewkowitsch'a 
method being used for the determination of the acetyl 
value. The following results were obtained : — 
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Tlkaro seal, Phoca festida . . . 

0*9172 

74*1 at 20“ C. 

14*0 

18—14 

Porpoise, Phoemna communis 





IS— 14 

0*9121 

64*8 Rt 26“ C. 


18*0 

Coot, Fuliea atra 

0*9151 

44*7 at 35“ 0. 

88*6— 34*5 

30*6 

(yane, Orus cinersa 

09005 

40*8 at 30“ C. 

31*0 

20*3 

Lynx, Lvnx europanot 

0*9412 

63*0 at 86“ C. 

1 • 86*6 

36*0 

Olutton, OtUo borealis, body at 

0*0118 

31*9 at 46“ 0. 

40—41 

37*6 

Ditto, kidney fat 

— 

31*7 at 46“ C. 

40—41 

— 

Bear, Ursa arctos 

0*9347 

43*0 at 40“ 0. 

87*6 

.36*1 



108*0 106-S 

jeO'O 801*8 — 

207 0 120*0 4*05 

201*0 73*6 1*80 

202*7 111*8 7*67 

203*4 65*5 8*0 

208*8 02*8 — 

203*0 70*0 0*7 


With regard to tliuse resiilta, tlio author points out that 
tho iodine value of tl)c fat of the lynx is the highest yet 
recorded for the fats of torrestial l>easts of prey. 

—0. A. M. 

Surin Fat. J. Lewkowitsch. Analyst, 190fi, 81, 2 — 3. 

A 8AMPLK of fat from l*erak, marked “ Minyak surin,” 
proliably derived from sofula of a sj)ecu'8 of PataquiuiUy 
gave the following results aftisr filtration -Free fatty 
acids, 43*2 per cent; sp. gr. (G(F/h0®) 0*9021 ; solidification 
oommeiices, 48’9® 0., and is complete at 43*9® C. ; m.pt., 
56*1'^ C. ; saponification value, 179*5; unsaponifiablo 
matter, 4*54 per cent. ; iodine value, 42*31 j)er cent. ; 
Reichert- Wollny value, 0*55 per cent. The fatty acids, 
which consisted mainly of stearic and oleic acids, had a 
Bolidifyit»g pojnt of 59*1'^ (?., mean mol. wt,, 284*9, and 
contained 58*2 per cent, of sfoario acid (m.pt, 97*8 C.). 
The fat would seem to be usidul as a raw niatc'rial in tho 
candle imlustry on account of its high percentage of stearic 
acid, although the rather high amount of uusaponifiable 
matter might iiiilitato against this ; this latfor, however, 
is fwssibly due to faulty preparation. The fat differs 
conHidorably fiom tliat of Palagamm ohlongifoliumt 
deseribed by l)e Jongb and Tromp. The retention of its 
native name ” Surhi fat ” is suggested, at any rate until 
its true source is known. — T. F, B. 

Frbnoh Patknt. 

Soap Solution ; Apparatus for cooling . Krefelder 

Seifenfabrik, Ntockliauson and Traiser. Fr. Pat. 357»037, 
Hept 11, 1905. 

Thb apparatus (jonsisla of a cylindrical vessel with a conical 
bottom and surrounded by a jacket, in which the refrigor- 
atijig liquid circulates. A small tube, also filled with 
refrigerating liquid, passes <lown the oontro of the vessel, 
aud arouna this tube is fitted a helical mixing device. 
An opening at the bottom ot tlie vessel is provided for 
tho removal of the soap, — W. I*. 

XUI.— PIGMENTS, PAINTS; RESINS, 
VARNISHES ; INDIA-RUBBER, Bte 

{Coniinved from furge 83.) 

(^.)— PIGMENTS, PAINTS. 

Colour Lakes. CorUrihvtion to the theory of Dyeing. 

W. Blitz and K. Utescher. V., page 118. 

English Patent. 

Colouring Matters [Caramel Dorate\ ; Products or Com- 

^unds apjlicable, as , T. D. Lichtenstein. Eng. 

Pat, 28,647, Dec. 28, 1904. XVI., see next page. 

Frbnoh Patbn|8. 

Lakes [from Azo Dycstuffs\ ; Prt^nriiou of . Far- 

bonfabr. vorm. F. Bayer und Co. Fr. Pat. 867,858, 
Sept. 19, 1905. Under lat. Cony., Hay 2l, 1905. 

LakDs ai*e prepared in the/^ usual manner from the azo 
svdy^tuffa produced by combming dia*oti8ed w-nitro*®* 
toluidi^ with |3*paphthol. ITbey are diatiiiguiahed from 
'Mae ytepaM from p-Nitranilfrie Ited In^at they are 


insoluble in oil. They are red in colour, and are Stated 
to be very fast to light. — T. F, B. 

Pigment for Printing Inks and method of making some, 
3*. Fireman. Fr. Pat. 367,912, Sept. 2l, 1906. Under 
Int. Conv., Jon. 19, 1905. 

See U.S. Pat. 802,928 of 1905 ,* this J.. 1P06, 1180.— T.F.B . 


(C.) INDIA-RUBBER, Etc. 

Rubber;, New Method of Awdysia of Ram , R, 

•Ditmar. XXIII., page 189. 

English Patent. 

Hides ; Treatment of , and Manufacture ofTytet or 

Tyre Covers therefrom. R. Withey. Eng. Pat. 8614^ 
April 20, 1905. XTV., see next page. 

I'renoh Patent. 

Rubber ,* Process for the Regeneration of — *— . 

A. Ducasblc. Fr. Pat. 357,706, Aug. 22, 1906. 

Rubber waste (vulcanised) is grouftd to an impalpable 
powder, and mixed with a solution of raw Para rubber. 
From tho paste or maslio thus obtained, the solvont i« 
allowed to evaporate off without tho appUoation of heat. 

—A. a 


XIV.-^TANNING, LEATHER, GLUE, SUES. 


{Continued from page 88.) 

Cdatin spontaneously rendered insoluble in darkness: 

Conwosition of Bichromated . A. L. Lumidre anq 

A. Seyewetz. Bull. Soc. Chim., 1906, 85, 14 — 16. 
Gelatin was immersed in a 3 (ler cent, eolation of 
potassium biclironmtc, and then placed in a dark chamber 
(a) at the ordinary Uimporature aud (6) at 120® C., until 
it could be submitted to treatment with water at 80® 0. 
without molting, la the first case the gela^ became 
insoluble after 41 montlis, when it waa oolourlew, and 
contained 1*16 per cent, of ohroraio oxide, none of wbloh 
could be extracted by ammonia ; on tho other hand, 
tho gelatin kept at 120® (1 booame insoluble after she 
days, and had tho same appearance as if It had been kopt 
in the light; it contained 20*69 per cent, of ohromio 
oxide and 2*72 ixjr cent, of the ohromio acid radical 4 
this ^latin became disinti^grated by boiling water thoU|^ 
not dissolved, being reduced to partioles so fine m td |8 uImi 
through a filter. Tho gelatin treated ot the ordlttlitiv 
temperature did not coroplettily resist the aetlcm Of 
boiling Boater. (See this J., 1905, 1125.)— T. P. B. 

“Foomtar.” U.S. Cus^ms Deotsion. 


PoAMiNE, an extract obtained from the horse ohesthut by 


or oondition,” and heuw dutiable at leant per lb. and 
10 per cent, ad valorem* xhe Board of AppioiMSpi , 

disposed of this claim by ruling that the^kum ohegfriill 
is not a drug,iand expressed the view that Dm loaoBulHMa h 
dutiable as a manufaotured artiola 

under motion 6 of the tapilf.— -It W* 3L 
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[ *^.9»cW’* Glue, U.S. Oiiatoms Deoinion, Nov. 13, 1906. 

Av Article in meed as Siohol glue, consisting of water, 
Btaroh, dextrin, and vegetable gum, is not dutiable os 
** glue ” under the rates provided under paragraph 23 of the 
tariff. The article is used by painters for sizing walls and 
as a binding agent in calcining, and is dutiable at 20 jjer 
cent, ad tworem, under section (t as a “ manufactured 
article unenumerated.” — K. W. M. 


Enolihu Patents. 

Bidca; Treatmeul of , and the tmnu/ariurc of Turca \ 

or Tyre Covers therefrom. It. Witiiey, L<mdon. 
Eng. Pat. 8614, April 20. 1905. 

H’hk raw hide is soaked in waUu’ for tJucc to seven days, 
then ” blubbered,” and afterwards jilaced in a pit with 
lime-water for a similar jMiriod. 'J'hc hair is now rornoved 
and the hide stee|)ed in a mixture of nluin and egg albumin 
for four to ten days. '1 iie hide is then placed in a He^rieM i 
of baths containing soiiitions of sulphuric acirl, “ red j 
a^nio ” (realgar), *nd sumac, of increasing concenira- 1 
tion ; about four of these baths may be used, the hide 
being left in eaidi for twelve hours. It is now placed for two 
days in a bath containing rubber solution, benzene and 
naphtha, ‘and tiiially strained on frames and dried. The 
hide may be soaked in benzene and naph^ia, and the 
rubber solution afterwards worked into it. jflide thus ! 
prepared may be used in the form of a strip, or strips, j 
between the outer rubber cover and the canvas lining ( 
of tyres, or it may lie attachi*d to the exterior of the cover, i 
or to the rim of the wheel. — W. P. H. i 

Leather; Process of prepurimj [Watcrftroo/lnfj, . 1 

P. Magnus, NorthcoUi, and T. .1. Davis, North Pit/.roy, i 
Australia. Eng. Pat. 19,443, 8opt. 29, 1906. | 

Thk leather is dried, bulled uji on the fli'sh side, and i 
treated with a mixtury consisting of a 4 per cent, solution i 
of sulphur chloridi' in carbon bisulphide, 10 parts : ' 
benzol, 10 ^ parts ; ether, 4 parts : benzine, 3 parts ; : 
” naphtha,” 8 parts ; turpentine, 2-5 parts ; ami kerosene | 
2*6 parts. The leather is rediied at a temperature of ! 
100^ P., and then steeped for 48 hours in o mixture of Para | 
nibber, 0 parts ; “ najihtha,” 08 jiarts ; benzine, 24 parts ; , 
and benzol, 2 parts. This mixture is worked into the 
leather, which is then dried and again st<‘ci>cd in the 
solution. The leather is now placed in a revolving drum 
containing rubber solution, in whieli the amount of 
” naphtha ” is increased. It is left in this mixture for a 
further 24 hours, then semi-dned, rolled, and tlrially 
completely dried. (Bee also Eng. Pat. 7492 of 1903*; 
this J., 1903, 1201.) -W. P. 8. 

Fhknch Patknt.s. 

Tannin ; Method and Apjnirulus for the continuous 

extraelion of . G, F. liogel. Fr. Pat. 357,647, 

Sept. 7. 1906. 

ITl* apparatus consists of a series of upright cylinders, 
the top of each one being connected by a jiijni with this 
bottom of the next. In each of the connecting pipes is 
a steam injector. 1’hrough each cylinder pasM<'H a central 
tube, in which an endless screw works. The tanning 
material to be extractinl is fed in at the top of the first 
cylinder, and is carried u}> the central tiilio by the endless 
screw, and discharged into thi- top of the second cylinder, 
and so on, whilst water is caused to flow through the series 
of cylinders in the opposite direction. At each end of 
the series of cylinders i4*a centrifugal machine, one for 
drying the spent tanning material, and the other for 
separating solid particles from the tannin liquor. — W.13.H. 

Leather ; Oil for the Preservation of . H. Bchowalter, 

IV. Pat. .367,626, Sept, fl, 1906. 

Th* composition claimed for the preservation of leather 
conrists of fish oil mixed witJi a solution of three parts of 
caoutchouc in 100 parts of turpentine, and 14 parts of 
muline oil.— W. B. H. 


XV.-MASURBS, Bte. 

{Contiyiued from page 84.) 

Calcium ; Phosphates of . F. K. Cameron, A. 

Seidell and J. M. Bell. VII., page 120. 


XVI.~SUGAR, STARCH, GUM, Etc. 

{Continued from page 84.) f 

Starches other than Potato Starch ; Jicoersion and com- 
jmsUion of . E. Koux. XVII., see U4ow. 

Starch ; Polarimdric J hi v nil in at ion of . E. Ewers. 

XXlll., page 139. 

Starch and AmyloceUulosv ; Determination of Coagulnltd 
. J. Wolir. XXIlI., page 139. 


Enoi.isji Patents. 

Sugar Solutions ; Purification of , A. Kollrepp, 

Gharlotteiihurg, and A. Wohi, Danzig, Germany. Kng. 
Pat. 27,289, Dec. 14, 1904. Ihider Jut. Conv., Dec. 17, 
HH)3. 

S«EGer. l»at. 160,987 of 1903 ; this J., 1905. 929.- T. F. B. 

(N«gar| Syruvs and the like ; Apjsiratus for removing or 

expelling nater from . E. Shaw, Bexley, Kent. 

Kng. Pat. 29,329, Dec. 3J, 1904. 

The syrup is passed down a coil or zig-zag pijie sur- 
rounded by a sb'am-heated ebamher. iiml is discharged 
into a vessel also surrounded by a steam jacket. The 
latter vi'ssel may be placed in conneiiiion with an air- 
pump or conderiKcr, and the syrup is then discharge*! from 
an op<uiiiig at the bottom into a suitable receiver. 

-W. J‘. S. 

( '(louring Matters \Car(imel Borate]: Products or Com- 

■pounds Tpdicatde as . 1'. I). Lichtenstein, London. 

Eng. Jhd. 28,547, Dee. 28, 1904. 

Fkom 10 to 16 })er cent, of sodium meia-boraUi is added 
to an aqueous solution of caraim*! (sp. gr. 1-4) heated to a 
temperature of 9<T The product obtained is, in its dry 
condition, a liard black sulistance which may be ground 
to a powder. When dissolved in water it possesses 
adhesive properties and may l>e used as a ” backing ” for 
photographic negatives, &c. — W. P, 8. 


XVI1.-BREWING, WINES. SPIRITS, Ac. 

(Continued from (xige 86.) 

Starches otfu r tfuin Potato Starch ; Jiavarsion and covi- 

ismtton of . E. Koux. Coniptes rend., 1909, 142, 

96—97. 

'The author lias tested starches of various kiiuls in a manner 
similar to that described for potato starch (this j., 1906, 
930). When the starch pastes prepared at 10(P C. were 
converted by malt extract at 69" C. under the most 
favourable eondilions, tlie following yields of maltose, 
calculated on the weight of dry starcli dissolved, were 
obtaiiietl : — Potato, 83’0 ; maize, 83 *3 ; wheat (paste 
prepared at 160" C.), 87-1 ; rice, 86*2 ; pea, 83*8 ; tapioca, 
81*6 per eent. The differences in maltose yields from 
pastes prepared at 120* and 150“ C., as compared with 
those prepared at 100° ‘C., were very slight. All these 
starch pastes reverted, with separation of amylooeUuloso 
in the insoluble condition, when allowed to remain at the 
ordinary temperature. The various specimens of amylo* 
cellulose so produced were purified by related solution 
and reversion, and their solutions, prepared with water at 
166 ® C„ were converted by malt. Yields of maltose 
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nuQging between 100 and 102 per cent, of the dissolved 
starch wore obtoined. Hence it is concluded that all 
starches resemhle potato starch in being composed of 
amylocellulosc and amylopectin in practically constant 
proportiona.--J. F. B. 

V, 

Jnvertasf ; Adion of in a heterogeneons vicdimn. 

V. Henri. Comptos rend., lOOG, 142, 07—100. 

Thk liws of the action of enrynies encJow^d in plant <‘ell» 
upon subatances diffusing into the cell from the plant 
juice, are verydifterent from those which regulate the action 
of enzymes upon substanocH in homogeneouB Kulution with 
them. The author has studied the action of invertnKc 
upon cane sugar when tlic two bodies arc separated by a 
liermcablc nu mbrane. Invcrtase a as disHoJvinl in a 10 
per cent, solution of gt>latin melting above 40^" i\ This 
solution was spread in hnown quantity over tlie bottom 
of a flat-bottomed flask of given area. The jelly was 
allowed to solidify, and a film, I mm. thick, of puie j 
gelatin at a highm- concentration was jjouied over the 
surface of the jelly in older to ri'present the cell membrane * 
in the plant, yolutions of cane sugar wiire then ]ihKed 
in contaet with the; gelatin, and the rates of inversion were 
studied for diffcn'iit roncentratioiis and at difTcnuit 
temperatures. The K'sults shovied that tlie rate of inver- 
sion under these conditions was nearly proportional to 
the concentration of the cane sugar solution, whereas 
when the ferment and sugar are present in the same 
solutifin, the rate of inveision is nearly independent of 
the coneentiation of sugar. In other words, the rate of 
ferment action m a heterogeneous medium is proportional 
to the rate of diffusion tlirongh the separating membrane. 
Further, it w’as found that a change in tlie temperature 
had less inflmmce on the rat<» of inversion in the heti-ro- j 
gcneoiis meilium than in the hoinugeneoiis solution. | 
owing to the fact that, wlieicas a rise of tenqKTature of ; 
10*" t;. accelerates a chemical reaction by about 100 per j 
cent., it only accelerates the rate of diifusioii by about 
25 jair cont.—J. F. B. | 

i 

JJecr ; Danizic Jopen . P. Muinmo. WocJi. f. Bran., i 

1900, 28, 13—16. 


Ar9mic in Wine* ; Oi^urrence of H- 

Mid C. C. James. J. Amer. Chom. Soc,, 190wi «#» 
1484—1490. 

Th« authors have examined 829 samples of wine, in 88 
of which they found arsenic. Bottled wines and wines 
from thq, wood equally contained it. The largest amount 
at first found was 1 part in 20 millions ; though (as stated 
in a footnote) in later samples larger amounts. Up to* 
1 part in 2^ millions, were present. Probably arsenic 
never occuiw in wines in quantity sufficient to exert 
any toxic action ; but the quantities which do exist 
are accidental, and can probably be excluded. No 
one Hoiirce will account lor what has been found; 
blit the most probable sources ore arsenical sprays ufMHi 
upon the vines, sulphur burnt for the purpose of sulphur- 
ing the wine, and receptacles. In the case of bottles, 
lead shot used in cleaning them may sometimes be the 
ea.us(\ — J. T. J). 

titarch and Awyloc€llul<^tt^' ; Dcte.rminvdion of coagvkU^d 
. J. Wolff. XXIII., page 139. 

lUirdeninc ; A new Alkaloid from Mali' culms, £. lAger. 
XX., page 138. 

Beer production in Austria. Bd. of Trsd® d*» dwi. 24P, 1906. 
Tub productioie of beer in Austria from 1st September, 
1904, to Slst August, 1905, was 19,098,640 hectol.* 
as compared with 19,820.690 liectol. in the previous 
year. The duty paid to the (Government on the same 
amounted to 3,042,603/., as compared with 3,153,102/. 
Bohemia is the principal beer- producing district of^At«tria, 

Sakk ; Japanese . U.8. Customs Decision, 

Nov. 22, 1906. 

I’he 'JVeasury Department has ordered an appeal to the 
ITnited States Circuit Court from the decision oi the Board 
of (General Appraisers of October 26t)g which followed a 
decision of the United States Circuit Court of Appeals 
in making sak/' dutiable at 20 wr cent, ad valorem under 
Sect ion 6 of the tariff, as a ‘‘^manufactured artide un- 
oil uni orated,” — R. W. M. 


JoPBW beer is a heavy gravity fop- fermentation beer 
prejiarcd at Dantsie, and also at one place in England ; 
it is characterised by a jieculiar flavour and odour of port 
wine, and is used for making sauces and as a tonic. The 
quantity produced is very small, and is on the tlecrease. 
Jopen beer is brewed only in tlic winter months, preferably 
from fresh malt The mashing process generally adopted 
is the triple decoction process, and about I lb. of hops are 
used per cwt. of malt. The wort is prepared in a very 
concentrated state, and undergoes further concentration 
during the boiling to such a degree that, after cooling, it 
has a gravity corresponding to 60—64 per cent, of extract. 
The wort is eooleil in the cooler- back almost to O'" C., 
and is then passed to the fermentation tuns, in which it 
is allowed to ferment sjiontaneously. The wort remains 
quiet for a considerable time, during which a thick film 
forms on the surfai^e ; this film varies in appearance in 
h different batches. Fermentation sets in gradually, and 
as the film rises it should be skimmeil off ; the foam 
which overflows is eolleoted and the beer is returned to 
the tun. Alter a few days, the fermentation dies down 
and gives place to a quiet wuondary fermentation. The 
beer is allowed to remain in the tuns and slowly clears 
this stage of the process may last for a year. In some 
breweries cask- fermentation is adopted, in which case 
the frothing over during primary fermentation rarely 
occurs. In the following autumn the matured beer is 
strained and packed in small casks of 13 litres capacity, 
and ^ exported ; it is frequently stored for another year 
before consumption. An analysis of a typical Jorien bwr 
showed ; — Alcohol, 3*62 ; apparent extract, 43 ; real 

extract, 46*04 ; calculated original wort extraet, 49*94 ; 
apparent attenuation, 13*49; actual attenuation, 9*81 per 
cent. The siieoies of yeast ecuKwrned in the fermentation 
ox this peculiar tyix) of beer has not been definitely deter- 
mined. iJndner has suggested S. Bailiit but possibly a 
mould fungus may be the aotive organism.— J. F. B. 


Lariic Ferment. U.S. Customs Decision, Nov. 16, 1908. 
An article known as Danish lactic ferment is not dutiable, 
as assessed, at 20 per cent, od valorem as a “ manufactured 
article uuenumerated ” under section 6 of the tariff, but 
, at 6 cents per Ib., as sugar of milk ” under paraflyaph 239, 

I sugar of milk being the component material oi chief 
j value. — R. W. M. ^ 

f 

United IiItatxs Patent. " 

Beer ; Process of Pasteurising . C. H. Loew, 

Lakewood. Ohio. U.S. Pat. 808,668, Jan. 2, 1906. 

'J’hb bottles of beer ore jiloced in a suitable chamber, 
and arc subjected to the action of a spray of water, the 
temperature of which is gradually raisw to the necessary 
point, 'rhe desired temperature is maintained for a 
sufficient length of time, and the water serving for the 
stiroy is then gradually cooled to the normal temperature. 
The water discharged from the spray is collect^, after 
passing over the bottles, in a reservoir at the bottom of 
the ohomber, which is provided with heating and cooling 
coils, this reservoir also serving to supply water to the 
spraying devices. — J. F. B. 

Fkbnoh Patent, 

Filters’ for Wine and (dher liquids, 8oc. A. Dupeux* 

L. Gibaud et Cie. Fr. Pat. ^7,849, Sept 19, im. . 

The filter consists of a oylindrioal canng oovered wit)i a f 
4id. In this casing are placed a number of sui^nosed 
baskets each of wmoh is^oigidod by a verfiioal spiral par- 
tition, which starts from the centre and ends at l^e pgri- ; 

S ' y. The filtering material consists of a tububf ootli' 
disposed in the spiral channel of each bsokut The 
of thk bog ore tiM to the supidly duoti lor the omdn 
liquor, one of whioh sotem at the centre, and the eithie at 

n'll 
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tkt ^phery. The crude lii^uor oontaiued in a high- 
« lev^l liMervoir entere the S];dral bags at each end under 
preasure^ and the filtered liquid, which ]:»rooIateB through 
the cloth walle, pawee through distributing ppes situate 
hi the cover of suitable rooeptaoles. — F. B. 

XVm.— FOODS; SANITATION; WATER 
PDBIFICATION. & DISINFECTANTS. 

{Conimued from page 87.) 

(.4.)~FOOm 

SUtfth ; Pdarimetric fktertniiiaiion of . E. Ewers. 

XXIII., page 139. 

English Patents. 

fftmridors for Liquidfi [Milk] ; OaUrifugal . Aktic- 

Dolaget Keparator, Stockholm. Eng. Pat. 27, 870, 

Deo. 20, 19(M. Under Tnt. Conv., Dec. 21, 1903. 

» 

This liquid (milk, &.c.) to bo separated is fed by a central 
vertical pipe into a liorixontal ring or set ot radial distri- 
buting anus, carried by tlic pipt' and lit! mg into a n^ocss 
formedlby cutting notenai on the inner edges of the curved 
dividing plat<>8 of the separator, at a point al>out midway 
between the upper and lower edges of the*plutes. In an 
alternative form, the central pipe extend.s to within a 
short distance from the bottom of the drum or bowl, 
and ends in a liange which extmids into a ri'cess formed 
by cutting notches on the inner edges of the plates at the 
bottom. The object in each ease is to delivi'r the liquid 
to bo separattid into the mmtral zone bet ween tlie eream 
and ekim-milk which collect at the inner and outc>r edges 
of tlio curved plat-cs. — W. H. 0. 

Sevardior$ for Liquid/^ [Jl/iYA;! ; Centrifugal . Aktie- 

bolaget fieparator, Stockholm. Eng. J*at. 27,87b, 
Doc. 20, 1904. Under Tnt. Cofiv., Dee. 21, 1903. 

Th* claim is for a “ division contrivance ” to be placed 
within tho drum of the separator, and consisting of a 
series of vertically arranged! curved plates. I’he ui»per 
and lower edges of tho platiis are bout so as to form 
flanges, in order to partially close the spa(5c.s iKHweeri the 
edges of adjacent plates, with the object of chocking the 
eSoape of tho Ihpiid. Tho outer edges of the pfaU'S, 
whioh At int-o notches or*groovea on tlie inner wall of the 
drum, Inay also be bent into flanges to increase tho 
separating effect, and tho inner edge« msy be bent into 
hooks BO that the platiMj engage with, and keep 011(5 another 
in^po^iticii. — W. 11. <\ 

Sutter*; Procerus and Apparatus for the prenermtion of 

natural . A. Dubmsson, Brussels. Eng Put. 

28,374, Dec. 27, HH)4. 

The butter is melted in a t.ubular apparatus heated to a 
temperature of 50° 0. Tlio melted fat as it flows from tins 
part of the apparatus is led into a waier-batli, and from the 
lattur to a separator, where it is kept at a temperature 
of 40° U., and the complete separation of the curd takes 
pl4ee. From the separator, tlu^ dear fat is led into a 
watBr'<^bath where it is allowed to remain for one hour, 
and ts then poured into barrels to be stored. For “ recon- 
stituting tne butter, the meltt'd fat is conducted dii'eetly 
from ttie water- bath to a churn, where it is omulsified 
wit/h sterilised water or milk at a temperature of about 
36° 0. The emulsion as it leaves the churn meets jets 
of t5old water. The Huliditled butb5r is tln'ii separated 
from tho water, placted in a refrigerating elmmber for 12 
hours, and then treated in the usual way. 'Plus fat may bo 
. sterilised on heaving the separator oi- tlu5 water-lsith. 
(8t'e also liH. Pat. 784,394 of 1905 ; tliis J., 1905, 341.) 

^ ~VV. P. K. 

Unjted Htates Patent. 

Milk Prtmerve and Proceed oj riaBng mmt. L. Sara«on* 
Bcriuif Assignor to 0. F. Boehxinger und fioehne* 
Mannnolm-Wa)dhof» Germany. VM. Pat. 800,l38r 
Jan. % 1906. 

MitR> k Ftoimred 44 ae t6 oAHUMi a eubet^utiAl 
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amount of living laotio^aoJd germs, such as buttermilk, is 
evaporated to dryness at a tempefaturo not exceeding 
60° C., and tbe ary product is ^wdered. — J. F. B. 


French Patent. 

Food Product from Milk, cupeciaUy anilcd for Infants, 
and Process of making same. J. K. Ilatniaker. Fr. 
Pabi. 357,799, and .367,800, Hept. 16, 1906. Uudof Int. 
Coiiv., Hept. 21, 1904. 

See Eng. Pats. 20,330 and 20,340 of 1904 ; this J., 1905, 
98l.~-T. F. B. 


(/A)--SAN1TATI{)N ; WATER PURIFICATION. 

French Patent. * 

Water : Continuous Purifieation of . M. Hchrfider et 

RoeitUe Deutsche Ernnder-Oenossensdiaft m. b. H. 
Fr. Pat. 357,691, Feb. 11, 1905. 

3’hk crude water is led into the bottom of a conical vessel 
containing an inner compartment lilled with slaked lime. 
From the top of this vessel the water posses into a mixing 
and settling chamber, provided at its upper part with a 
flltm* through which the clear water is withdrawn. A valvtJ 
float in the mixing chamber conirols the flow of water 
betw(>5on the lime and mixing vi'ssels. Means arc provided 
for the removal of sludge. — W. P. H. 


XIX.-PAPEB, PASTEBOARD. Etc. 

{Continued from }Higc 88.) 

English Patents. 

[iV/pr/'l llaij-stufj fro7H J'eat ; Process of and Apjstratus 

for the Manufacture of . A. Kirner, Steiermark, 

Austria. Eng. Pat. 8200, April 17, 1905. 

See Fr. Pat. 353,538 of llt05 ; this J., 1905, 1028.- T. F. B. 

Pasktxfnrd or Carton ; Manufacture of and Appa- 

ratus therefor. R. Kron, (Jolzern, Saxony. Eng. Pot. 
16,433, Aug. 12, 1905. 

Sbk Ft. Pat. 356,898 of 1905 ; this J., 1906, 37.—T. F. B. 


Fibres or Threads from Cellulose solutions ; Manufacture, 
of — . H. K. Tompkins and W. A. E. Urombio. 
Eng. Pat. 28,712, Dt>o. 29, 1904. V., page 119. 


United States Patent. 

Viscose, d-c. : Process and Apfxiratus for forming 

Filammts from . (I A. Ernst, Assignor to R. W. 

Pettit. llS. Pate. 808,148 and 808,149, Dec. 26, 1905. * 

V., page 120. 

Fhkngh Patent. 

PulplStrainers. L. Kruse. Fr. Pat. 357,891 . Hept. 20, 1905. 

In rotary cylindrical pulp straint'is, consisting of a 
horizontal slotted* drum revolving in a trough containing 
the. crude pulp at a higher level than tho strained pulp, 
the latter is diBcharged through a hollow axis at tlie end 
of the drum. 3'be prcHont invention relatcH to the 
packing of the joint between the revolving hollow axis 
and the fixed part of the trough containing the crude 
pulp. Thd latter is tapered effln the form of a funnel, 
through the fiarrow patt of which the hollow revolving 
axis passes. A oonioal flap tf rubber is attached to the 
cortical funnel, and Is pressed, by tho pruisure of liquid, 
against an kdlustablh ring fit^ to the hoUbflr thus 
making a paokiflk-"~^* F*. B. 



a. xx—EiKB opaapAM, alkalojbs. bssxiitul oils, * extbaots, m 


XX.— HUE CHraUCAU, alkaloids, 

BSSBNTIAL OILS. AHD EXTRACTS. 

{Continued from page dO.) 

Quinine Trade m 1906. Pliarm. J., Jan. 20, 1906. 
Pfhjno 1905 the oBtimated contentfl of the cinchona 
biM’k. Bold at Amaterdam anti the IfOndon Bales amounted 
to 12,000,000 oz., of which only 1,100,000 oz. wero sold 
at tho London anctiouH. 336 tons of quinine thus paBsed 
into oiirrenc y la^t year. The e8tin^atf^d contt'uts of 
quinine in the bark sold at tho tfiu saloH in AiUHterdam 
end at 1J2 saleH in London during tho last six years were 
as follows ; — 



In Amsterdam. 

III London. 


IHinceg, 

(lunctM. 

1000 

8.800.000 

2,000,000 

1001 

11.600.000 

1.800.000 

1002 

11,000.000 

1,400,000 

10OJI 

11.0HO.OOO 

1.160,000 

1004 

‘ 1.0,100.000 

650.000 

1006 

10.000,000 

1,100,000 


The stock of qiiiuiiut in London on December 31, 1906, 
was ‘2,8(.Ki,000 oz., crunpored with 3,33(i.OOO ox. in 190-1 ; 
3.200.(M)0 oz. in 190.3; 3,694, ()(Ki oz. in 1902; 3.567,(KK) 
oz. m 1901 ; 3,350.0(K) oz. in IIHR) ; 2,793,000 oz. in 1899. 

The averojre p(*rcontage of <jninine in the manufac- 
turers’ bark offeutd in AiUHterdam has not variiai mueh, 
tho lowest nvci’ugo being 6-21 in 1898, and Die highest 
6*49 m 1906. The richest bark oflorotl laat y eat con- 
tained a percontap' equivalent to ^13*08 of sulphate ; 
this waa a parcid of 10 bales of Ledgeriana stem. On tho 
other han<C the average unit paid has varied very cori- 
• siderably. At the January sale in 1897 the unit dropwd 
to 2*12, while in September, 1900, it reached 1‘2‘26. Wince 
tho June auction last year the average unit has gradually 
fallen from 0 to 6*80 in July, 6*75 in August, 6*55 in 
September. 5*20 in October, 4*75 in Deccmlx^r, and 4 in 
January, 1906. [T. ll.l 

Uordenine ; 4 uaw Alhdoid from Malt culms. K. L<*ger. 

C’omi)ti!8 rend., 1906, 142, J08 — 110. 

Thi.m alkaloid has been extracted from nmltculnis by means 
of Stas’ method, and was puritied by ropeatAxl crystalli- 
sations from ali ohol. Horneniue is obtained as colourless, 
anhydrous, orthorhombic prisms, almost toiteless, molting 
at IIT'S® C. (coiT.). When heated above its melting 
jioint it sublimes like camphor; its solutions have no 
action on pedarised light. Hordenine is readily soluble 
in alcohol, chloroform and ether, less soluble in' benzene, 
very sparingly soluble in toluene and xylene, and nearly 
insokible in petroleum hydrocarbons. ' It is a strong 
base, reacting as an alkali towards litmus and phenolpli- 
thalein and capable of displacing ammonia from its 
salts. It reduces iiermanganate in aeid solution in the 
cold, and amnioniacal silver nitrate and Iodic acid on 
warming. Hordenine 1 i«b a composition aiui moh'cular 
weight corresponding to the formula C^oHisl'iO; it is a 
rnoMO-acidic. tertiary base and the oxygen na.s a phenolic 
character. - A series of salts and alkyl and acetyl derivatives 
are descrihed. The aJltaloifl is soluble in solutions of 
caustic alkalis, and the solution of the sulphate is coloured 
slightly violet-blue by ferric chloride, Hordenine has 
been found to be slightly toxic, causing death by affecting 
the respiration w’hen adminiBt^d to animals in relatively 
large dosos. — J. F. B. 

Hyoscyamus OU ; Ne\c method for the Preparation of 

\lnfused] . A. Hasthje. J. Pharm. v. Klsass- 

I^thring., 1906, 193. J. Pharm, Chim., 1906, 28, 

• 66—06. 

Fotjk comparative experimenta were made ; — (1) One grra. 
of acid was dissolved in 260 grms. of (olivo) 

pd ^d 26 »ms, of hyoficyamns leayes wM» infused 
m tw sqluwcm fqx 10 d^ys at iwnn^ 

.^} %w)i pseuMi 


and the oil fflistred. It contained 0*0046 per oe# 
of - alkaloids. (2) One um, of stearic acH tyai ^1#* 
solved in 20 mms. of Woobol; 26 gimis. of tImyeayM 
were moiateued with this mixture and leftr in a 
voasel, for two hours ; tho mixture was then heatfW^^ 
the water-bath with 260 wins, of (olivo) oil uniu 
aleohor had evaporated. It was then strained, pressed, 
and filtered. It contained 0*0062 per cent, of alk^oids, 
(3) Twenty-live grms. of leaves were heated on tho water- 
bathlfor two hours, under a reflu x'condenser, with 100 gms. 
of alcohol and 1 grm. of stearic acid, and then tioatod 
as in No. 2. The alkaloidal content of tho ffnished pro- 
duct was 0*0076 j>er cent. (4) This was prepared aoootd’ 
iiig tw the official directions of the Ph. O. Iv. (moistening 
the loaves with alcohol, macerating in the cold with 
oil, then evajjorating off tho alcohol on the water-bath, ) 
It contained 0*0048 iier cent, of alkaloids.— J. 0. B. 

Hyoscyamus Oil ; Preparation of [Infltaed} — 

W. Kimtz. Apoth.-Zeit., 1906, 20, 867. J. Pharm. 
Obim., 1906, 2i, 6(i. 

Till crushed hyoscyamus leaves are lacerated for 24 
hours in a closed vessel with 90 per cent, alcohol containing 
2 jier cent, of ammonia Bolution (sp. gr. 0-96Q), Thf> 
mixture is (hen trt^ated with 6 parts of olive oil ana heated 
on the water-bath for 10 or 12 hours until the alcohol 
and ammonia are completely driven off. After decantation 
and pressing, the expressed marc is again extracted in 
a similar manner with onotlier 4 parta of oil. The hulked 
oily extracts yield a jiroduet containing 0*068 per cent, pf 
alkaloids. (Sec also preceding abstract.)— J. O. B. 

Medicinal Plants ; t%uth African . [Umfeki {Taher> 

nmnorUdmi ventricosa) ; Buphane toxiearia ,* itao- 
cunOiera venenata ; PUygomwi tomentomm.] C. F. 
Jiiritz. 3’rauH. S. Afric. Phil. Soc., 16 [2], 111. Pharm. 
J.. 1906, 76, 87. 

Thr author describes the properties and some of the opn- 
stituents of a number of South African medicinal planlM. 
From tho bark of the “ Umjela ” or quinine tree [Tw>ttndt~ 
niontana ventricosa, Hochst.) 0*2 per cent, of an alkaloid 
crystallising in needles was obtained, which was not 
identical with quinine or an> other alkaloid of the pinph^^ 
group. From the bulb of Buphane toxicaria, Horn, 
0-4 per cent, of an alkaloid resembling bruoine in ita 
physiological action, but differing from the latt^ ^ 
chemical proportios, was obtained. The active priQpiplB 
of Acoc^fUh^ra venenata, Don., is an uncrystallifaD^ 
glueosido, which gives with concentrated sulphuicio acid, 
a yellow colour changing sucoessivelv to pink, briak^l^, 
and violet, Tho dried root of Potygonum 
var. glabrum contains 2| per cent, of an acrid resin, ^whmh 
gives with Bulphurio acid a pinkish-yellow colour, c hang ing 
successively to ohorry-rotl, deep orimson, and dirty broWD, 
and finally fading to a greenish tint. — A. ft. 

A.Amino aMipyrine ; Synthetic Bases from M. 

Luft. Ler., 1906, 88, 4044—4049. 

OiJE molecule of ethylene bromide is heated with 2 
cules of aminoautipyrine and a little alcohol on the wawr- 
bath. On adding caustic alkali and cooling, dlantipyrine- 
diethylonediamine crystallises out. If tho filtrate |a 
evaporated, diantip\Tine-ethylenediamine 

CjiHiiNaO.NH.CHg.CHs-HN.CiiHuNaO, 
separates as a yellow oil. From chloroform and ether it 
is obtained os a colourless flocoulent powder, m. pt. 54*0. 
The picrato crystalliseB from alcohol in yeUpw 
ra. pt. 182° p* "J’ho base is not changed by alkalis. With 
ethylene bromide it passes into di4ntipyrine*diethyi0lte> 
diamine : — 

C„H„N,O.N<g§|;g^N.p„H„N,a 

Tliis base is soluble with difficulty in most solvsntlt, 
From alcohol iL crystallises in pearly polourless tablats, 
m, pt. 202* C. Aniipyrsl-piporidlne 

C„H„N.0.N<^J;^>0H4 r i 

ui forpied when apEMnosyntipyt^nn 4 md 

mt» ofi % W4|aip%tb., Ajw ; 
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from ether, it forms colourless needles, smelling like 
piperidine and melting at 144° C. The picrate separates 
&bm ether in yellow prisms, m. pt. 198°C. with decom* 
, poeition. Antipyryl*tetrahydro>p*oxazino (antipyrylmor- 
p^Iine) 

is best prepared by placing aminoajitipyrine, ethylene 
oxide, and a little water in a sealed tulx% which is heated 
to C. after two days. The mixture is then heated 
with 60 per cent, sulphurie ac id under pressure for several 
hours at 126° — 135° C, Thu base is taken uji with (‘tlier 
from wliicli it separates in rosettes of long colourless 
needles, in, pt. 167° C. The methiodide melts at 134°(’., 
and is decoinixised by warm water. The tifl-niitipyryl- 
piperazine and the antipyrylpi]Muidine were oxairiiiietl 
os to their antipyretic action. 1'he toxic dosci of botli is 
about the same as that of antipyrine ; the aniipyryl- 
piperidine is active in smaller doses than antipyrine. F. S. 

Benzaldehyde ; JiOravinielric]^ Ikkrmiiiaiion of avudl 
qmiUities of . H. H6rissey. XXJIl., page 139. 

Caihonic Acid ; Electrolytic reduction of . It. 

Ehrenfeld. XI/1., page 126. 

Oil of Peru Balaam. U.S. Customs Decision, 

Dec. 6, 1906. 

An oil prepared by distilling balsam Peru is dutiable at 
26 per cent, ad \Hilorem as an “ essential oil ’’under 
paragra})h 3 of the tariff. The claim of the innwrtc^r 
that it was dutiable at { cent fier lb. and 10 per c?eiit. ud 
valorem os a “ drug advanced in value ” was overruled. 

-R. W. M. 

Benzyl Acetate. U.S. (^ustoms Decision, Dec. 8 , 1906. 
Binzyl acetate is dutiable at 26 per cent, ad valorem ns 
a “ chemical compound ” under paragraph 3 of the tariff, 
M it is not mentioned by name in paragraph 634 whi<di 
enumerates the coal tar products wliicjh art* free of tiutv. 

- H. W. M. 

Mtrouric Oxycyanidt. K. Holdermaun. Arch. Pharm., 
1906, 248, 600—017. 

It is not possible to prepare jiure mercuric oxyeyanido by 
simply heating freshly precipitated yellow mercuric, oxide 
with a solution of morcuric cyanide in the theoretical 
molecular proportions, since, under these conditions, 
much less than the requisite amount of the oxide is dis> 
solved. By heating together various proportions of tln^ 
two substwees in different states of dilution, varying 
3deld8 of mercuric oxycyanidt^ were separateid by fractional 
crystallisation. Only one oxvcyanide exists, which has 
the formula HgO.H.g(CN)2. The amount of oxitie in an 
oxyoyanide may be readily determined by direct titration, 
in the presence of sodium cliloride, with JV/10 hvdrochhnie 
acid and methyl orange os indicator, C’omraereial 
merourio oxvcyanide contains, without exception, but 
little of the basic compound. It is doubtful if the )>ure 
oxyoyanide has the powerful antiseptic properties attri- 
buted to it, since the therapeutic cx^ieriments on which 
it« reputation is founded, were made with the impure 
commercial salt, consisting mainly of mercuric cvanidc. 

--,1. 6. B. 

ENomsii Patsnth. 

Thioainamine ; Concentrated aviiUiona of . E. Merck, 

Darmstadt, Germany. Eng. Pat. 22,633, Nov. 3, 1905. 
Under Int Oonv., Dec. 12, 1904. 

If a solution of thiosinamine and sodium salicylate in 
water or alcohol or the like is evajxirated, a white crystal- 
line powder is produced, which is very easily soluble, even 
in cold water. — F. 8. 

Antimony Ladath ; BouUe Sajf a of — i- — . G, B. Ellis. 
London. From Chem. Fabnk. vdn Heyden Akt.-Ge«., 
Radebeul, Germany. Eng. Pat. 21,761, Got. 26, 1905. 
Antwoky sulphate reacts with a solution of sodium 
lactate forming antimony lactate. On evaporation the 
sodium s^phate separates aut first, leaving antimony - 
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sodium lactate in solution. Other metals giving a soluble 
sulphate can bo used in place of sodium ; in the 
presence of sodium salts antimony sulphate reacts with 
oaloium lactate, producing a crystalline soluble antimony- 
sodium-oaloium-lactate.— 8. 

United 8tate.«i Patents. 

Diaminoglycerin ; Beta- auh diluted Eater of and 

Procra^ of nuiking aame. F. Hofmann. Klberfeld, 
Goriiianv. Assignor to Farberifabr. of Elberfeld Co., New 
York. ‘U.S. Pat. 808,747. Jan. 2. 1906. 

Bee Fr. Pat. 3.56,367 of 1906 ; this J., 1906. 1189.— T. F. B. 

^-Ethyltetramethyldiaminoglyceriii : Iknzoyl Chloride Deri- 
vative of [Ana‘.dhetic]. F. Hofmann, Elberfeld, 

Goriiiaii V, Assignor to Farbenfabr. of Elberfeld Co., New 
York. II.S. Pat. 808,748, Jan. 2, 1906. 

The benzoyl diTivative of /bctliyltetramctliyldiamino- 
glycerol, obtained according to Fr. Pat. 366,367 of 1906 
(this J., 1906, 1 189) forms two hydrochlorides ; the mono- 
hydrocliloride forms white crystals, of ni. pt. 169° C., 
soluble in water and acetone, and is of value as a local 
aneesthetic. — T. F. B. 

Iron [Pe'plone^ Compouiida ; Process of making stable 

Non-Alcoholic . K. Dieterich, Hclfenberg, Gernianv. 

U.8. Pat. 809,101, Jan. 2. 1906. 

See Eng. Pat. 20,273 of 1904 ; this J., 1906, 43 — T. F. B. 

Fkench Patents. 

Protocaie.chuic Aldehyde from Piperomd and Piperomd 

Chloride ; Preparation of . Behimmel und Co. 

Fr. Pat. 367,633, Sept. 9, 1905. Under Int. Conv., Oct. 
17, 1904. 

Bee Eng. Pat. 18,992 of 1906 ; this J., 1906, 89.™ T. F. B. 

Carbon Teiracldoride ; Process and Apftaratus for Puri- 
fying . E. F. C(Ue. Fr. Pat. 367,781, 8ept. 16, 

1906. 

Cakbon tetrachloride (freed from carbon bisulphide by a 
reliininary distillation) and steam are introduced at the 
ottom of a vertical column filled with a hot solution of 
sodium or potassium carbonate ; this is kofit at a tem- 
piirature above the boiling point of the tetrachloride, so 
that the latter passes uji tne column in a state of va])our, 
whereby it is thoroughly washed, and the sulphur chloride 
decom])osed by the alkali carbonate. The vaiiours )iaHsing 
out of the top of the column, stated to consist only of pure 
tetrachloride and steam, are passed through a con- 
denser inte a suitable receiver, where they are separated. 
A detailed description of suitable apparatus for the above 
proces.s is given. — T. F. B. 

XX1.-PH0T06RAPH1C MATERIALS AND 
PROCESSES. 

{Continued from page. 90.) 

Latent [Photographic^ Image ; Nature of the . J. M. 

Eder. Z. wiss. Phot., 1906, 8, 329™-363, Chem. Centr.. 
1906, 1, 210—211. 

Accordino to the autlior the substance of the normal 
latent image on silver bromvie (negative of the first order) 
consists of particles of silver bromide reduced to different 
degrees and hence containing silver subbromide. On 
exjioeing a photograjihic plate to the light, the first effect 
is the splitting off of bromine and the formation 
of a silver subbromide, which is closely related to 
normal silver bromide, but is reduced to metallic 
silver by reducing agents, more rapidly than the 
latter; this form of subbromide is decomposed by 
sodium thiosulphate and by nitric acid. On continued 
ex^ure, a subbromide is formed, which represents the 
suDStanoe of the latent imagine of an ordinary negative ; 
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thi« iubbromidc is attacked only slightly by nitric acid, 
but is less soluble than silver bromide in solutions of 
fixing agents such as ammonia^ ammonium bromide and 
sodium thiosulphate, and hence, after the mimary fixing 
process, is left as a residual iniage capable of physical 
'^development. This subbronudi^ however, is not entirely 
unaffected by the fixing procesH ; accoraing to the 
chemical nature, concentration and tcinjieratiiro of the 
fixing solution, it is decompoHcd, to a more or less con- 
siderable extent, into silver bromide (dissolved by the 
fixing solution) and metallic silver, so that the final residue 
consists of subbromide mixed with more or le.^a metallic 
silver. If potassiaiu cyanide be used as fixing agent, the 
decomposition of the subbromide is complete, and metallic 
silver alone is left. If the primary, fixed latent image 
acted upon by nitnc acid, any metallic silver pn;Hent 
is dissolved, and tlu! residual image consists wholly of sub- 
bromide capable of physical dcvelepment. By prolonged 
action of concentrated nitric aci<l, however, the sub- 
broraide is decomposed into silver bromide and silver 
(dissolved by the acid), and the image eventually will 
consist only of normal silver bromide, which, in absence of 
light, cannot bo developed by jihvsical means, but on 
exjjosure to light is again converted into subbromide and 
rendered capable of development. 

The substance of the aolarisation image producc^^l by 
strong over-exposure of a bromide plate is not identical 
with that of the directly visible blackened silver bromide 
whieh usually accompanies it, and is also different from 
the substance of the latent image of a normal negative. 
The negatives of the second order, produced by strong 
over-ex I KiHure and subsequent devidopment, are probably 
composed of a mixtures of three chemically different sub- 
stances, namely, metallic silver, the sulmtaiico of the 
Bolarisation image, and the subbromidcs which form the 
negatives of the first order. These three substances can 
be distinguished not only by their behaviour towards 
photogra]>hic develojierN, but also by the action of sodium 
thioBuIyihato, ammonia, nitric acid, Ac., on thorn. — A. S. 

P}u>tographs on Silk ; ProdurHon of . F. J. Farrell. 

J. Hoc. Dyers and (\)l., IDOfi, 22, 24 — 28. 

By immersing silk fibres in cold, dilute nitrous acid, 
dia/.oriium compounds are prcduced, which, like those 
obtainable on wool (this J., 1897, 405 — 7), are sensitive 
to light, lieing thereby rendered incapable of combination 
with aromatic hydroxy or amino compounds. The above 
fact may be utilised for producing pbctograpljs on 
silk, as /ollowH r — The silk is washed and immcraed in a 
solution containing 0-5 per cent, of sodium nitrite and 1 
per cent, of sulphurn* or hydrochloric acid for about six 
hours ; it is now rinsed, dried under tension, expow^i 
beneath a positive for 20- 30 seconds in sunlight, and 
developed in a solution containing 0*5 per cent, each of a 
hydroxy compound and sodium or potassium hydroxide, 
at 26^‘ — 3(r ('. ; afU'r development, the silk is wosheil, 
and immersed in dilute acetic acid and dried, nie shades 
obtained were: with /3-naphthol, scarlet; a-naphthol, 
bluii^h-red ; resorcinol, golden orange ; these may be 
modified by treatment with certain metallic salts: for 
example, the resorcinol colour is changed by coVialt 
salts mto red violet. The silk diazo compounds will also 
combine with aromatic amino compounds at about ; 

a-naplithylamine, for example, produces an orange; 
this is a true azo compound, not a diazoamino compound, 
since the dyestuff can be diazotised and further 
“ developed ” ; a blue shade, for example, being produced 
by combination with aminonaphtholdisulphonic acid 
H(J . 8 . 3 . 6). The silk diazo compound does not change 
at once, on exposure to liftfit, to a compound incapable 
of combination, lut is converted into a pink (probably 
nitroso) compound, which gives a permanent brown colour 
with alkali hydroxides. Photegraphs may be obtained, 
tlius, by exposing diazotised silk for a very short, time 
under a negative, and treatment witli alkali hydroxide ; 
or the silk may be given a longer exposure under a positive, 
and then exposed for a short time to light, whereby the 
“Shadows” are converted into the ntroro compound, 
and are developed by alkali. The a*o polouis obtained by 
the above process ate very fast to and to boifing 

water.— X. F. B. . 

• ^ 


Gdalin apont^ineoudy ttndartd inaotubla in darkneaa ; 
Compoaiiion of Biehromated — — A. h, laxmihte and 
A. Seyewet*. XIV., page 129. 

Flash-Light Pender, U«8. Customs Decision, Oct 

A rnsPARATiON consistini;; of powdered metallio 
nesiiiin and cerium nitrate in separate containers dea^sned 
to produce Hashes of light for photographers, was dutiable 
at 25 per cent., ad valorem, as a ” chemical compound ” 
under paragraph 3 of the tariff. — R. W. M. 

Ekglibh Patents. 

Photographic Dry Platen, Films, or the like. W. Fraser, 
C. Kelly, and J. A. Benthnm, London. Eng. Pat. 20,066, 
Nov. 30. 1904. 

PHOTooKAPiiic dry plates, films or other vehicles are 
prepared, containing all the necessary developing agents, 
HO that they arc developed by immersion in water only. 
For example, the hack of the plate or film is coated with 
the necessary substanecs made into a^iaste with a soluble 
colloid: the follow'ing cpianiities are given !-—Metol, ,, 
2 grains ; qiiinol, 4 grains ; potassium mctasulphite. 0*6 
to 1 grain ; borax, 10 to 20 grains ; and sufiioient colloid 
and glycerin to form the paste, — T. F. B. 

Colmiring J^aUers [(^araak>/ Boraie] ; Products or f7om> 

jtovnds apjdicaldc as . T. D. Lichtenstein. Eng. 

Pat. 28,547. Doc. 28, 1904. XVL, page 180. 

French Patents. 

Photography in Colours ; Process of . 8oc. Anon. 

des Plaques et Papiers Photographiquos A. Lumi^ 
et ses Fils. Second Addition, dat^ Nov. 9, 1904, 
to Fr. T‘at. 339,223, Dec, 17. 1903. 

See Eng. Pat. 26,718 of 1904 ; this J., 1906, 162.— T. F. B. 

Flashlight Powders ; Preparation 4 >f md 'of dow- 

burning Powders from these by the addition of Colouring 
s-ul) stances, for Photography and Cinematogm^j^. 
(J. Krebs. Fr. Pat. 357,478, Sc^pt. 4, 1906. 

The flash-light and “time” fiowders are prepared aa 
described in Eng. Pat. 27,209 of 1904 (this J., 1906, 210). 
Bubstances may l>e added to these which impart colour 
to the ilanicH, and the resulting powders may be utilised 
in the preparation of ortho- or polychromatic photographs, 
the lighting powders being used as a source of light, ^ 
disjiensing with the employment of coloured screens. 

— T. F. B. 

XXII.— EXPLOSIVES. MATCHES. Ite. 

(Continued from page 91.) 

French Patents. 

Explosives ; Manufacture of Mine-Qas-Proof Baidy — — . 
F. Voliiert. >r. Pat. 367,628, Sept. 9, 1006. Under 
Int. tXmv., Sept. 10, 1904. 

See Eng. Pat. 18,275 of 1006; this J.. 1906, 1824,— W, P. S. 

Exijlosives in jneces of large size and of amy ahape ,* 

Process for the manufacture of from eompraaaad 

Trinit rotolvene. C. E. Bichel. Fr. Pat. 367,926, Sept. 
21. 1905. 

Explosives for shells, mines and torpedoes are prepared 
from compressed trinitrotoluene by first forming amall 
pieces of any desired shaiie and afterwards uniting these 
small piui’os by means of fused trinitrotoluene.— A. 8. 

XXnL-ANALYTlCAL OH^MIEIHY. 

(Continued from page 93, > 

appj^ratvs, etc. 

Mercury ^Pump ; Rotating — W, Qaeda Phyiik. 
Zeits., 1906, 6. 768—760. Ohem. Oentr., 1006, t 1. 

Tnm pump is shown in section in Figs. I and ^ 
sists of a easily i^odtr g, closed by a 
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Fig. 2. 

."‘*^' 1 . “'’■■‘’“'■y- Insido thif. evliiidpr 
(F?<r n I A. mounW on th(, sirin.llo a, 

ISSi M UTK *'/**. '“'<1 division- 

K K ^ '■'’"■Pttrtn.ents, 

\ rr' "Xhanslod is poniiocf<.(l to II., t 

P^nipod out M far as possibln, by 
“ wato-pump (.onneob d to the .ippiratus at I 
The poroolam drum is than set in motion, when the mcifnrv 
»I^8« in the jKjraelain drum, the volum<-s of 

3mw larger, communicates tlirough /, with R 

*';*“*• *» 0 onies smaller, cominunioates 
through A (see I'lg. 2 only with the water.puinp wS 
^OVM the gas forced out. It is stated tL" Jrith toe 
PWo^in drum rotating at a speed of 20 revolutions ner 
^u^ a space of OJ litres volume is exhausted in^O 
mmutef from 0 mm. pressnre to “ 0 0001 o.c.” A. S. 

T^authoft TitiliB© animal charcoal cooled by liquid air 
to comj;Jete the exhaustion carried bo far by a^ water- 
pump. Ihe figure shows the apjwwatuB they use when the 
vacuum.pressure has to be meiiured. ^ 

ves^Tv^a^«Ii%*^ exhausted is connected with the 
vessel V, and the cooks v and w being oiiened, is exhausted 

by the water.punw> te,say ,‘20 mm. A^onteinin^ 2 ^ 

grms, of animal charcoal, is either connected ^th the 

case the exZusUon 

must not be BO rapid as to disturb the animal ehorcoall 

i(||tbe apparatus be aot 



ti% “P » oousiderahle 

charcoal 1 he same charcoal will serve for 

r •r”'® and. when its capacity is 

t,™ t^rile V temtinv. 

turo to rise to the ordinary temperature, when tlio 

JdS. ^ apparatus can obviously be greatly sirn- 

Th« shown in the figure. 

Ihe gauge M and the cylinder B arc in one piece ; B con be 

tuH and IS completely fiUed with moreury. To 

^7nrrLh^ T and ‘ then b 

channel in the key, see this J., 
of7L^«l«^ graclually opened, when the pressure 

of the atmosphere drives the mercury up into M and 
compress the gas into the capillary c. ^ ^^y MnTe, 
hr,!? water-pump in action, the mercury is 

th^'I'onV’r'^ the cook b being closwl as soon as 

the connection between M and K is clear. The mercury 

T with rubber. The veswd 

1 contains phosphorus pentoxide. and the cock m is always 
kept clo^< save during a moasiirornent, so as to lemm 
the possibility of moisture finding its way into tlie gauge. 

—J. T. I). 

French Patent. 

Oas; ApjHiTfUua for analymnff . Allgcmcino 

Ges^m.b.H. Fr. Pat. 357,420, ^ept. I, 
1906. Under Int. Conv., Sept. 2, 1904. ^ 

-‘■■toraatio analysis of 
;u” shown in the accompanying figure. The jiioe 

“®™«fy »oal. communicating on the one 
hand with toe tube k, which dips into an apormuiate 
abeorbent solution in toe vessel I, and on the other with 

tnte'7 h3it!“?**’*™** \®’“‘ *’ *■' *’ f <“<1 B. oonstb 

ot7he Sv '^® P“f P’ V.™?"*" of which a definite volume 

^Iwte '**•»“ f“be which 

nrojeoM mto g ai^ hM a liquid seal « ; toe tube o extends 

a<^u^ into tlwwider tube j. sriiioh i« opmat toe tou • 
and (he th««i.wav epok p MtaWlahe” 
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between the vessel I and cither the burette t or the pressure 
recorder The apparatus works as follows : — When 
water enters by the tube 6, it gradually fills c, d, f, g, r 
and g. At first the excess of gas sample present in g is 
driven out through m and n, but whoa the water reaches 
the lower end of m the remainder of the gas (forming a 
definiUi, measured volume) can only esoaf^e through h 
, and h and it is therefore driven forward into the absorbent 
solution. Bt'fore that, tlie water rising in q has sealed 
the lower end of the tube o. According to the proportion 
of the sample absorbed by the solution in 1. more or less 
pressure is set up in f, and is indicated by the recorder s, 
which thus gives the result of the analysis ; or the volume 
remaining unnV>sorbed may be measured by means of 
the burette t, As soon as tlie inflowing water reaches its 
Idghest point in the siphon tube c, the latter overflow® 
end empties the apparatus. As the water flows out of g, 
a fresh sample is drawn in at i, the seel at n preventing 
any access of air : and when the water in q falls below 
the end of the tube o, the excess of unabsorbed gas in I 
escapes, the pressure in I falling to that of the atmosphere. 
The above described series of operations is then rej^attid 
:n performing a new analysis. -*-H. B. 


I NOBOA NIC— QUA NT IT A T1 VN. 

Iron ; Determination of , »n ihe presence of Zine. 

V. Komar. Choin.-Zeit., 1900, 80, SI--- 32. 

Thb mixed salts of /,ino and iron are converted into 
sulphates, ami these dissolved in the least possible quantity 
of cold sulphuric acid, containing 400 c.c. of the numo- 
hydrate per litre. The solution is completely oxidiw d 
by nitric acid, and is then evaporated, first over a water 
bath and finally to dryness on a sand bath, an acid 
ferric salt, I’eHf804)fl.4^^0 being formed during this 
process. The dry substance is transferred to a crucible, 
and constant weight over a V)urnor. After 

minutes the contents of the crucible arc treated 
water, whiqh dissolves the unchanged sine sulphate, 
leaving all the iron so ferric 03rfde.-““F, Si>K. 

jiM iodtae. %h Mqser. 1900, 9p> 


j .... y/ ' a > yv »' 

iodate when » soluble lead salt is treated with on excess 4 
of potassiuih iodate. The ^oipitate obtained is prao- 
tioiuly insoluble in water, dimoultly soluble in nitric acid, 
but reoflily soluble in hydrochloric acid with evolution 
of chlorine. As most of the other heavy metsis olsp give 
insoluble iodates, the application of the method is limited, 
but it is useful for the valuation of commercial le^d aeet^lo 
(sugar of lead), (Ine grm. of the latter is placed h> a 
290 c.c. flask, dissolved in water, a drop of acetic ^4 
being added if necessary, about 70 c.o. of N/10 potassium 
iodatt' solution are added and the volume made up to the 
mark. After mixing and allowing the precipitate to 
settle, 50 c.c. of the clear supernatant liquid are with* 
drawn by means of a pqx)tte and miked with potassium 
iodide solution. The small quantity of iodine st>t free 
by the free acid present in tbe sample is titrated with 
N/10 thiosulphate solution, Sulphuric acid is now added 
and the mam quantity of iodine titrated.-^ W. P. B* 

Arsenic ; Determination of traces of by the Marsh* 

Bertdius Method, and the “ InsenMtimne$s *’ of Zinc, 

A. (^. (’hapman and H. 1>. Law. Analyst, 1906, SI, 
3—1(1. 

In the Marsh -Ber/.el ins method of determining arsmde, 
the addition of certain metallic salts to the flask containing 
** sensitive ” zinc, has the effect of preventing the reduc- 
tion of the an^nio to its hydride ; thus salts of palladium, 
platinum, nickel and cobalt- oxldbit this “ retentive ” 
action, whilst those of ciulmium, tin, and lo»ui, and ai|K> 
aluminium, magnesium and the alkali metals, have no 
such effect.. In a similar way, it was found that alloys 
of most metals with “ sensitive rdne were not 
capable of reducing arsenious oxide ; the alloys of «ino 
with tin and cadmium are exceptions. If, however, 2 grms. 
of cadmium sulphate, or stannous chloride, or lead acetate 
be added to tlie test ilnsk containing one of these insensi- 
tive alloys, the whole of the arwmie is evolved ss hvdride } 
an exception to tins are niokel./.ino alloys, but in tms case 
a certain amount of the nickel heoomas separated from the 
zinc during solution, and particles of it aro deposited 
on the cadmium Hurfac(‘. , It was further found that the 
addition of 2 grins, of cadmiuu sulphate rendered 
insensitive zinc capable of reducing arsenic compounds; 
aNo that the addition of a (.admiurn, zinc, or lead salt 
rendered magmj«ium sensitive. Wlien using the electro- 
lytic method for determining arsenic, it was found that 
araenito solutions wore completely reduced in presenoe 
of sulphuric acid, wlion a cathode cf lead, tin, or oodmimn 
was used ; with other cathodes, a large proportion of 
the arsenic was retained in the cell ; this applies equally to 
iron catho<les, which have lieen previously credited vrith 
liaving no such retentive action ; when arsenate solutkms 
wore reduced ele<'tro|yiically, similaj results were obtained, 
although in no ease was all the arsenic evolved as hydride. 

It was found experimentally that the addition of any 
metal which causes in sensitiveness hod the eileot of 
lowering the potential of the hydrogen formed. The 
above results show that all metals known to possess low 
supertonsion values prevent the reduction of arsenious 
oxide by zinc, whilst others (e.g., cadmium, tin, rinc) 
which possess high values have no appreoiable effect, 

— T. F» B. 

Sodium and Potassium Oganide j Determination^ rpfitWe 

Sulphides in Commercial . O. W. Wiliiaips. 

J. Cbcm. MetaH. and Min. 8oe., R. Africa, 1905, 6, 170. 

Two portions of 5 grms. each of the sample to be tested are 
dissolved in 100 c.c. of previously boiled dist01ed 
water. To one portion about 0*5 ^m, of lea<i carbonate 
is add(Hl, the liquid well shaken for a few mittutes and 
filtered, the filtrate forming a cheek «mlution, free from 
sulphides, but otherwise, ffspecially with regard to inci- 
dental impurities, similar to the ootuaj sample to be 
testkl 50 o.q. of eatdi solution are then placed in KaiNdw 
tubes, and 1 c.c. of alkaline plqmbate, prepared by digMiriM 
litharge in 6 per pent, sodium hydroxide solution, ia (Wi^r 
A solption.of sodium sulphide oQUtaining 1 mam* P# 
is added to the check solution from a biUntta itnl^ lift 
odlour in the two tubes is matohed. 

and ' inuftfdihtely )ts ' 
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Sttlphidea ; Conditions of pncipiiation and sdtUion of 
Metallic - — . G. Bruni and M. Padoa. Atti R, 
Accwi. doi Linoci Roma, 1005, 14, [21. 525—528. CVm. 
Centr., 1900, 1, 215-^210. 

In 1894 Oatwald atutad that by treatment with »id- 
phurotted hydrogen under pressure, it should be |)osaible 
to precipitate, for example, zinc from aeiil solutions, and, 
inversely, if the hydrogen sidphide exert only a very small 
pressure, lead sulphide and antimony sulphide should be 
soluble in acids. The authors have exjMtrirnentally tested 
these statements. ( Joruenirated suljdiate solutions of 
iron, manganese, zino and cadmium, and chloride H«»lutionH 
of cobalt and nickel were treated, in piesence of hydrn- 
ohloric acid, with hydrogen sulphide under strong pressuic. 
For this purpose the solution under examination was 
introdueo(f into a cooled tube containing some liquefieil 
hydrogen sulphide, and th(< tube sealed. t)n allowing to 
stand, the temperature of the tube gradually rose ; at the 
ordinary toinjierature. the pressure inside the lube 
amounted to 14‘34 — 10*38 atmospheres. All the solutions 
gave abundant urecipitates of suljihide, except that of 
manganous sulphate, thus confirming Ostwald, wlio gave 
nmnganese sulphide as the most soluble sulphide in its 
group. On opening tlie tubes, contrary to ex)mctiition, 
none of the precipitated siiljihides redissolved ; even on 
heating, only the sulphide of zinc went into solution. 
With resjieci to the second ])ait of Ostu^ld’s statement, 
it was found that an acid Rolution of cadmium suljihate, 
which under ordinary conditions yielded a jirccipituto of 
cadmium sulphide, gave no precipitate with hydiogen 
sulphide under diminished ]»ressur('.-‘ A. S. 

Chromium in Steel ; Cdermimhon of , by menna of 

Amnmnium Ccr sulphate. 11. E. Walters. J. Amer. 
Chem. Hoc.. 1905, 27, 1550- 1553. 

The author ust^s a rarthod by which chromium and 
manganesi can both be deternuned. It is not ihrecily 
applicable to tungsten- or molybdimuiri-sleels, which often 
contain a clironiiimi caibide insoluble in sulphunc acid. 
If, after solution of the steel, this carbide be iilfen'd 
off, fused with sodium carbonate, and the product 
added to the main solution, the process can then pro- 
ceeded witli. The method is as follows : — The sairqile, 
1*25 grms., is weighed into a No. 3 Is'aker, dissolved in 
35 c.c. of 1 : 5 sulphuric acid, and a little ammonium per- 
sulphate added to the liot solution to oxidise iron uiid 
carDonotxious matter ; the solution is diluted to 1()0 i .c,, 
40 c.c. of silver nitrate solution (0*4 ]wr ciuit.) and 
5—7 grms. of ammonium persulphate are added, and the 
whole boiled till cxcchh of persuljilmte is destroyed, say, for 
five minutes. The solution is transferred to a htM) e.c. 
flask, cooled, made up to volume, lUO c.c jxuired into a 
100 c.c. flask, and the remaining 400 e.c. treated in a 
beaker with a known volume of ferrous Huli»hate solution 
of known strength, and titrated with iiernianganatc. 
The ferrous sulphate oxidised by the sample represents the 
manganese and chromium in 1 grm. of steel. The 
amalTer portion of 100 (*.c. is now titrated in a porcelain 
diah with sodium arsenit-e solution till the colour is bright 
yellow'. From this the amount of manganese is cali’ulafed, 
and the chromium is then obtained by difference. — i). T. i). 

Sulphur in Zinciferous liesidiie.^ ; IhtermimUion of . 

G. Lunge and R. Htierlin. Z. aiigew. Chera., 190(1, 19, 
21—27. 

Watson’s method (this J., 1888, 305), as modified by 
Lunge, gives results far below the truth in burnt on^s 




Sulphuric acid 



Weight of 

or nitric add 

Volume of 

Metal. 

metal present 

present 

eleetrolyti' 



(or toluene). 


Grnw. 

c.c. 

c.o. 

Cadmium 

0*4480 

8. 0*126 

6 

Tlu 

0*4106 

8. 0*2 

6 

Silver 

0*2240 

N. 0*16 

5 

Mercury 

! 0*8676 d 

N. 0*2 

6 

Biimutn 

CmtMUt chloride . . 

0*2778 i 

S or N. 0*6 

12 

0*1260 

T. 10 

6 

mA 

0*1200 

T. 10 

6 

Ferric „ * . . 

;ll«rcuric 

0*1080 

0*2626 

T. 10 

T. 10 

6 

6 

StAimoiw ^ <e» 

bromide 

0*1400 
« 0*2219 « 

T. 10 

T, 10 

10 

6 


containing zinc, or in those which, even though free from 
zinc, contain high jwreentages of sulphur. In such oases the 
authors find that the addition of chlorate, which Watson 
proposed to dispimse with, is necessary. For burnt ores 
wdth less than 5 per cent, of sulphur, their method is as 
follows : — 2 grms. of sodium bicarbonate of ascertained 
alkalinity are accurately weighed into a nickel crucible 
of 20 — 30 e.<*. capacity, and thoroughly mixed with 
3*200 grms. of the finely- powdered sample and about 
2 grms. of jiotassiiim chlorate, by means of a flat-headed 
glass rod. The crucible is heated for 30 minutes by a 
flame .3 — 4 cm. high, the tip of which is 2 — 3 cm. below the 
hottoni of the crucible, 20 minutes with the flame raised 
so as just to touch the bottom, and 10 minutes with a 
larger flame which will raise the bottom of the crucible 
to just visible redness, but not melt the contents. The 
crucihht must ho covered, and no attempt made to stir the 
contents. 3'lic crucible is emptied and washed out into a 
porcelain dish, and the contents boiled with 25 c.c. of con- 
centrated neutral solution of sodium chloride till solid 
salt begins to 8epHrat(>. The mass is now filtered through 
a Sohleicher and Hi'liiill's 590 filter, and washed with watar 
containing sodium chloride till free from alkalinity. 
The filtrate is then titrated with N/1 or N/5 hydrochloric 
acid and methyl orange. From the difference between the 
amount reijuired and that requiretl by 2 grms. of the 
bicarbonate uscrd, the ])ercentage of suljihur is calculated. 
This method answers not only for burnt zinciferous 
jiyritea, hut also for burnt blendes. When the zinc con- 
tent is high, tlu* liquid is sometimes slightly turbid from 
zme oxide or luirbonate ; it is bcist then to carry all the 
titrations to distinct red. 

If tile sulphur content lie above 0 per cent, the propor- 
tions used should lie — 1*(>03 grins, of samjile, 2 grms, 
of bicarbonale, 4 grms. of chlorate, and 2—3 grm.s. of 
sulphur-free ferric oxide, which keeps the mass porous. 
Raw blendes can also l)i< treated m the same way, using 
0*3205 grm.s. of blende, 2 grms. of bicarbonate, 2 grins, 
of chlorate, and 2 grms. of feme oxide ; and the same pro- 
portions, omitting the ferric oxide, give a quick and fairly 
accurate sulpliur assay of raw jiyrites. — J. T. 1). 

Rotating Anode and Mercury Cathode; Use of , in 

Electro-Amilysis. 1^, G. Kollock and E. F. Smith. 

J. Amer. Chem. Soc., 1905, 27, 1527-1549. 

The arrangements formerly describ<*d (this J., 1906, 1127) 
have bt'cn applied to the electrolytic de^Hisition of other 
metals. Some of the results, and the essential data, are 
given in tlio table below, to conijiare with that formerly 
givim {he. at.). The experiments with silver, mercury 
and bismuth showed that nitrates can lie used, or nitrio 
acid added to the solution, without affecting the accuracy 
of the process. An attempt was madfi to use metallic 
halides, and at the same time to determine the halogen 
by* using a silver anode. It was found, however, that the 
coating of silver halide could not be obtained sufficiently 
adherent, but that portions dropped into the cathode 
basin. By reverting to the platinum anode, however, and 
floating toluene or xylene on the liquid, it was found that 
the electrolysis of halides could be successfully carried out 
witlioiit injury to the anode, the toluene completely 
absorbing the halogen formed. 

The authors have also found that in this way perfect 
separations of iron can be effected from uranium, alu- 
minium, thorium, lanthanum, praseodymium and neo- 
dymium, cerium and zinconium. 


i 

Current. 

E.M.F. 

1 

Speed of 
anode. 

' 

1 

Time. 

Weight of 
metalfound. 

Ampdree. 

Volta. 

BevH per min. 

Mins. 

Cirms. 

8*6 

10—7 

860 

12 

0*0481 

4 

6 

860 

6 

0*4100 

4.6— 8*0 

5*6—6 

1200 

4 

0*2240 

S 

7—6 

— . 

4 

0*3678 

8—4 

6 

— 

16 

0*2777 

2—4 

6 


6 

0*1260 

2—8 

10 

— 

6 

0*1100 

SJ— 4 

0 

— 

12 

0*1024 

1—8 

10—7*6 


10 

. 0*2624 

2—8 

7—4 


15 

0*1647 

2 

6 

' 

— 

10 

0*2215 


T 
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m 


Aniimony : Bapid Depoaiti&n of , by Sledrolyeia, 

J. lAugness and K. F. Smith. J. Amor. Chein. Soc.. 
1906. 27. 1624~-1627. 

Thu authors have repeated Exner’s experimonte (this J.. 
1903. 1150). and endoavoui*©d to give the conditionB more 
precision, and thus securpi uniformity in the roHults. The 
antimony solution (10 c.c., containing about 0-26 grm. 
of antimony) waa jdaced in the platinum basin tiaecl as | 
anode, and to it were added 15 c.c. of Ho<liuin aiilphido | 
solution (ap. gr. MH), 3 grins, of jK>taaaium cyanide, ' 
1 c.c. of 10 f)er cent, sodium hydroxide solution, and water 
to make up 70 c.r. The solution was heat^^d nearly to \ 
boiling and electrolysed with a current of 0 ampv'res per 
sq. dom., at 3*5 — 4-0 volts, with rotating nnode, anti in | 
15 minutes the whole td the antimony was dtqmsitetl as | 
a bright grey atlherent coating (results, 0*2402 to 0*2410 
grm. insteatl of 0*2400). With roughened dishes 1 grm. 
could be accurately de|K>sited in 20 — 25 rninut/es. 

Two analyses o^ ati unite were made, 0*5 grm. of the 
mineral being dissolved in 20 c.c. of sotlitim sulphide 
solution, filtered and washed from the insoluble matter, 
and the solution electrolysed under the? above conditions j 
(7 amp., 3 volts, 20“-25 minutes). The two results were 
71*09 and 70*72 ^K.»r cent. I 

The same process affords a means of complctt^ly separat* j 
ing arsoiiio from antimony. Solutions containing 0*1208 
grm. of antimony and 0*2000 grm. of arsenic gave in six I 
experiments dejmsits of antimony weighing from 0*1207 j 
to 0*1209 giiii.-^J. T. 1). 


ORGA NIC^ QVA NTl TA TI VE. 

Carbon Bisulphide in Benzene ; Determiimiinn of 

I). Stavoriiius. J. Gasheleiicht, 1900, 49, 8. 

The author ajiplies Petersen’s method (this J., 1903, 
1017) based u|K)n the formation of xanthogenate from 
carbon bisulphide and quantitative oxidation of its sulphur 
with hydrogen ^Kwoxide in alkaline solution, to the deter- 
mination of the small quantities of carbon bisulphide 
present as impurities in commercial benzene. 25 c.e. 
of benzene arc mixed in a beak<T with 70 c.c. of 90 fsjr cent, 
alcohol and 10 c.c. of 8 ]ier cent, sodium hydroxide solution 
added. After standing for half-an-hour, 6 e.c. of con- 
ocutrated hydrogen peroxide solution free from acid arc 
added, and the alcohol is distilled off on the water-bath. 
The solution is diluted with 200 c.c. of water, acidified 
with hydrochloric acid, and the sulphuric acid formed 
precipitated with barium chloride. The method may 
n« auapted to volumetric working by using N/1 sodium 
hydroxide solution for the xanthogenate reaction and 
titrating back with N/5-acid using methyl orange as an 
indicator after oxidation with hydrogen peroxide ; J c.e. of 
N/1 sodium hydroxide solution — O-Ol 9 grm. of carbon 
bisulphide. Thio})hone is not attacked by an alkaline 
hydrogen piToxide solution.— K. L. 

Paraffin Seale ; Deierminaiion of the OU in . L. 

Noustadtl. Chem.-Zeit., 1900, 80, 38. 
Advantaoi is taken of the fact that the oil is completely 
soluble in acetone, whilst only a small proportion of the 
wax is dissolved, and this can bo entirely removed by 
cooling the solution to — 16® C. One grm. of the finely 
powdered scale is digested with 10 c.c. of acetone at tlu^ 
ordinary temperature for one or two hours. The mixture 
is then placed in a freezing bath arul cooled to — 16® C 
The solution is filtered through cotton wool in a filter 
tube surrounded by a freezing mixture, and the insoluble 
scale is washed with cooled acetone. The filtrate is 
collected, the acetone is distilled off, and the oil is dried 
at 100® C. and weighed. This method gives results which 
a^;ree perfectly among themselves, but which are always 
higher than those obtained bv the old method of pressing 
the oil out of the scale roeohanioally, since the reraovid 
of oil in the latter case is never complete. — J. F. B. 

Rubber; New method of analysis of Raw . E, 

JPitroar. Oummi.-Zeit., 1906, 20, 304 — 866. 

TO^ determme moisture, 1 grm, of the raw nihber is dried 
at 60^ C* For the ash, 1 gnn. of the masticated rubber w 


incinerated in a platinum enicible. For i^ins, 4 grms, of 
the masticated rubber are extracted wlln aoetoiM in a 
Soxhlet apparatus, whilst for total impurities, 1 »in. of 
the rubber, after extraction of the resin, is disscuved in 
10(i c.c. of Iwnzene on the wator-bath, and the solution Is 
oeutrifugalised. Bv subtracting from the weight of 
insoluble matter that of the inorganto impurities (ash), 
the |>ercentage of orf^anic impurities (albuminoids, sugars, 
albanes, Ac.) is obtained. 1m* pure rubber is either esti- 
mated l)y difference*, or the lieiizene is distilled off from 
the clarified solution and the residue weiglied. 

The following resulis were obtained in the case of five 
different rubbers, viz., (1) Guatemala, sandy, from Cas- 
tilloa elastiea ; (2) Mozambique, unripe, from Idtndolphia ; 
(3) Parii. fine, from Hevea brnsUiensis ; (4) fine, large 
Mozainbiijue balls, from Landolphia ; (5) Gambia balls, 
from Landolphia Senegtdensi ^ : — 


1 

i 

InorffAiiic 


Organic 

Pure 

No. 

1 Moisture. 

1 1 

Impurities. 

Kesliis. 

impurities. 

ntbher. 


Per rent. 

Per (’eiit. 

Per cent. 

Per cent. 

Per cent. 

] 

:M55 i 

Sft*40 

9*91 

! 28*26 

28*275 

2 

5ir, 

14-91 

7*04 1 

I 39*81 

a2'09 

:i 

B-8H 

0*31 1 

1*49 1 

i 0*06 

94*26 

4 

2-47 

0-62 

11*61 

3*0 

82*4 

f* 


40*69 

3*48 

2*76 

50*78 


— E. W. h. 


Starch ; Polarimetric Determination of . E. Ewers. 

Z. fiffeiitl. Chem., 1905, 11, 407. ' Choin.-Zeit., 1906. 
29, Rep., 382. 

By continued treatment with gloiual acetic acid, dilute 
hydrochloric acid and hot water, starch may be readily 
and completely dissolved, The author states that this 
method of dissolving starch is well suited to the quanti- 
tative estimation of starch in commercial starches and 
Hours, the amount of starch presenPin the solution being 
determined polari metrically. — 1'. H. P. 

Starch and Amylorelluloses ; Deierminaiion of CoagidaUd 

. ,1. Wolff. Ann. Rev. Chim. anal., 1906; 

through Woch. f. Bran., 1906, 28, 31. 

EquAi. miantitios of starcli are plat^wl with water in three 
flasks of equal capacity, they are then platinised, 
heated under pressure, and ailoweil to cool. To fiask o, 
20*5 c.c. of a filtered 10 jwr cent, infusion of malt are 
addeil, and the mixture is maintained at a constant 
tem|H)rature of fiO® C. To fiask b only 0*6 c.c. of the same 
malt infusion is added ; flask c receives the same. The 
contents of llasks h and c are allowed to remain for three 
hours nt the ordinary temperature until coagulation has 
taken place. The contents of fiask h ore then diluted to 
200 c.c. after the orldition of 20 c.c. of the same malt 
infusion which has been boiled. The contents of flask 
c are then fully saccharified after treatment with 20 0 . 0 , 
of the unboiled malt infusion, and are also diluted to 
200 c.c. The contents of flask a are also fullv saccharified 
and are likewise diluted t-o 200 c.c. All the liquids are 
filtered and 100 c.c. of each filtrate are heated in the 
autoclave at 120® C. for 20 minutes. The solutions are 
neutralised, made up to equal volumes and the dextrose 
is determined in each, the results being calculated as 
starch. The difference between a and b gives the weight 
of the eoagulum ; the difference between a and e giTSS 
the weight of the amylocelluloso. — J. F. B. 


Benzaldehyde ; [Gravimeiric] Determination of §maU 

gmntities of . H. H^rissey. J. Pharro. Chim., 

1908, 28. 60—05. 


Bxiisali)Ehyi>s is precipitated as its phenylliydraEiMte,. 
formed according to the reaction 


aHft.NH.NHj -f CflHj.OHO « 

The reagent employed, consists of 1 c.c. of freshly 
tilled phenylhydrasine and 0*6 o.c. of glacial aoetio |und 
(Bssolved in lOO c.c. of distillad water, ' 

Fifty 0,0. of an aqueow solntion of Im; 
the si^ volume of distulete, ohtiliied 
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lywj of a glucoAido, snoh as smygdalin, sambiinigrin, or 
pplaurasin, with a fornumt, is mixed with 50 c.c. of the 
itboro reagent, heated on the water.bath lor 20 to 30 
minutes, and sot aside for 12 hours. The precipitate is 
then oollectod in a (iooch crucible, washed with 20 o.c, 
of cold water, and dried to constant weight over siilphurio 
acni in ihicuo. The weight of phnnylhydrazono obtained 
X 0-64081, gives the equivalent of benzaldehyde. 
Experiments conducted with the hydrolysis of anhy- 
l*y means of emulsin, anti subsequent 
distillation of the benzaldehydo formed, have given 
results in the determination of the latter, which, although 
slightly below theoretical rtiquircinents, indicate the 
practical value of the method. — J. (). B. 

XXIV,— SCIENTIFIC & TECHNICAL NOTES. 

{Coniinued from page 93.) 

Radium ; Effect of high temperatures on the rate of 

/rom . H. L. Jir, 

rhil. Mag., JiiOO, 11, I 43 __i 5 ;{. 

CUHTB and Damie ((V)iiipt. rend.. 1904, 188, 748) concluded 
from the resulls of eximriim^rits on the expoHuio of the 
active deposit from radium to high temperatui'es, that the 
raU» of decay ’ of the active maU^rial wiv< i»ermanentlv 
altered, and that as the temperature to which the deposit 
was exposed, was raisc^d, the “ jH^riod ” (U, the time in 
minutes requiied for the activity to fall to half its original 
value) reached a minimum at about 1100'' U., and then 
began to increase again. Tlu^ aiithoi, however, by heating 
a cppjier wire coated with the active substance, m a waled 
tube, nnds that temjK'ratures between 700“ and lUX)’ (’ 
do not iiermanently utfect the rato of decay of the active 
deposit from radium, (hirie and Danno's results being 
apnarently due to neglect, of taking into account the 
volatilwation of one or more of the lonstituents of the active 
deposit. — A. S. 

Adsorption of Wafer vapioir ami of cerfatn 
eiaifs in aqueous aofufwns by 1^ !<’ Briges 

IImS/ ’ <»n-040. (Ihem. (Vntr.’, 

The powdered quartz used in the e,\|KTiineiits was eom- 
J^sed of particles of from 0*005 to 0*25 mm. diam. ; 

Hhakon with 160 c.e. of the solution at 
U Alkali hydroxides were adsorbed to a much 
^eater extent limn alkali carbonates; the amount of 
Adsorption increased with the concentration of the solu- 
^ N/lO-solntion of potassium hydroxide, 
-•4X10 grni. -equivalents wen* adsorbed by 80 grins, 
of quartz sand with a total surface of alioiit* 14,000 s<i. 
cm. ; with the powdertd quartz, the adsorption was inneh 
peatflr. -Nnutml saltK were not n<Uorl>.>.l to any anpriwiablo 
extent. txiOTimentH on tlio mlHorption of water vaitoiir 
from dilute sulphuric acid, by powdered quartz’ 
wore also made.— A. S\ 


1900, 


Solid Soluh'ons. F. Wallerant. Comptes rend 
142, iOO—lOl. 

Mixtures of isomorphous crystals have somotiines been 
likened te solutions of one solid substance in another 
mnoe their ijliysical properties vary with their composition! 
The atjthor 8 results tend to strengthen this view, since 
they show that lioth diffusion and re-crystallisation can 
take plime in these solid mixtures. If », mixture of potas- 
sium nitrate and ammonium nitrate, containing 80—93 
^r cent, of the latter salt, bo fused and then allowed to 
solidify, there is obtained, above 104" C.. a conglomerate 
of two kinds of crystals, one Iwing isomorphous with 
potassium mtrate and containing 80 per cent, of the 
ammomum salt, the other being <iuadratio and containing 
W per cent, of ammonium nitrate. At 104'' C. the mass 
becomes cloudy, the crystals can no longer be discerned. 

mixture. As a 

rsyult of this diffusion, uniform Wnes of crystals are gradu- 
if^Lm ory«tiJ» >l(>ng to the monoohnio 

^8tem, aitd have a oompositldn intermediate between that 

. ^!“ »!”** Ptwomenon toko. 
jUfc# in tite oato of » raIxluaVtwo pula gf »mmomuto 


nitrate and one of omum nitrate, mixed by fnaion 
and allowed to whdify. The man fint tolidiBe. in the 
form of cubic crystals, which on further cooling change 
mto rhombohedral crystals isomorphous with those of 
csDsiuin nitrate. These latter are slowlv transformed into 
a conglomerate of two kinds of crystals, quadratic and 
rhombohedral. both of which are mixed crystals of the 
two nitrates of different compositions.— J. P‘B. 

Prizes. 

Alcohol : Prizes for denatured . Chem. & Drug 

Fob. 10. 1906. 

The Commission apiviinted by the French Dovomment 
to inquire into the methods of examining and methvlating 
alcohol have decided to offer the following prizes for open 
competition, irrespective of the nationnlity of the com- 
petitors : (1) A prize of 20,00()f. for a method of mcthylat- 
whif^h shall be preferable to that now in vogue 
in France, and at the same time prevent any defrauding 
of the rfwenue ; and (2) a prize of 50,(X)0 fr. for a method 
which shall permit of the use of nleohol for illuminating 
purposes undi^r tht^ same conditions as thow applying 
to j^troleum. Further details may lie obtained from 
the Commission. 


Trade Report. 

British Chemical Trade us 1006 . 

The following are f.irthor details of the Ilritiah Chemical 
trade in 1905. (Sec this J., HM)0, 94) 


Imports, 


Article, 


Bye^ulTs (other 'than ilyewooda) ami 
substunceB used m taimlng or dyeina : 
Hark, for tunning Ots. 

' ntoh Tnna 

Dyoa. CottI ter: ^ 

AHwrin and AJiaarlu Dyos Cvirt. 

Aniline 

Synthetic Indigo !.!!..!!! ” 

Otlier coal tur dyes 

ExtroeU 

fwnWw Tom 

Indigo (Wf 

MyrAbnianH 

'"“Ionia Toim 

nnd Pigments : 

Nickel oxldo | 

Zinc oxido ” 

(Hher sorts ’ 

Total 

Manures : 

Hones, burnt or unbumt Tons 

Uiiaon 

Nitrate of soda (eublo nitre) . . ! ! ** 

PhoNjihate of lime, and rock phospiuite ,, 


Quantity. 


50a.6()4 

3.247 

57.703 

174,303 

82.240 

1,831 

7.078 

8.201 

576.024 

25,652 


Exports. 


306,113 

17,406 

288,384 

1.404,453 


Value. 


243,580 

72.543 

217,080 

075,044 

121,269 

8.800 

052,174 

148.172 

116,002 

150,474 

268,819 


2,070,866 

47,346 

29,228 

104,430 

421,020 


260.703 

85,615 

282,868 

814,003 


1.438,779 

200.913 
138,006 
1,104.087 
610, isi 


Article. 


Coal products, not dyes : 

AniJino and coal tar oils Cwts 

Carbolic acid 

Naphthalene and anthracene . / * ’! 

Other sorts 


Total . 


- . ^ , Dyestuffs ; 

Products of coal tar . 
Other sorts 


Total . 












Article. 

i 

Quantity. 

Value. 

CfiyoeiiB cwts. 

’'r 

Painters* Colours and Materials ; 

white lead Cwts. 

Nickel oxido . 

Zinc oxide 

Other sorta 

Total 

8oda Compounds ; 

Soda ash „ 

„ bicarbouaiu 

„ caustic 

„ crystals „ 

„ sulpliate (salt-cake) 

„ other sorts ; „ 

Total „ 

147,169 

801,141 

661,204 

,676,170 

3,466,768 

481,074 

340,014 

1.618* 

61,088 

1, .878, 440 

830.414 

8,283 

78,201 

1,740,880 

1,786,610 

2,161,668 

1,401,626 

426,.S00 

1.618,698 

200,10.8 

742,8.82 

347,187 

314,067 
140,018 
741,521 
;i2.8H6 
64,176 1 

133,968 1 

4,721,236 

1,436,524 1 


1 Awftiotjwa zvx StCTDiuM DjMt XTSV CAHtiJUtifiw- 
At>SOEPTIOHS»»80H*IMTmo»N il»RraBNXJ»!r CAPlU^Ail* 
AVALYflx. ft>n Fiurdmoh Goppslseohprb. Hidbi^g 
and Lichtenhahn’s Verlag, vorm. Raioh-Betloff, Bi^ 


8vo volume, containing 239 pages of aufajoot mattor« 
The subject is treated under the following divwioni or 
heads : I. History and General Significance of Capillarity. 
II. Introduction to “ Capillarv Analysis.” HI, Cfapilla^y^ 
and Absorptive-Behaviour of the Dyestuffs, AUtaloitfii,^ 
Oils and Naphthas. IV. Application of Capillary Analysis 
in Inorganic Chemistry. V. Application of Capillary 
Analysia in the I’csling of Foodstuffs, &c., as ako m 
Pharmaceutical Chemistry. VI. Applioatioh also in 
Physiology. 


BinFITHHUN{3 in DIK I’llKUMOOVNAMIK AtJP EnBROBT’ 

j.scHER Gkindlaom. von Dr. Jttutjs Mbybr. Privat- 
dozetit an dor Universitat Breslau. •Wilhelm Khapp’s 
Verlag. Halle a. S. 11K>5. Price xM.8. 


New Books. 

A'HaKDBOUK r()a CaNK-ShqaR MANUf.VCTtlRBBS AND 
•ITHBib Chemlsth. By Gru.PoBD L. Spencer, I). Sc., 
Formerly Chief of Sugar Laboratory, U.S. Department 
of Agttculiuro, Ate. Fourth Edition. KcwritUui and 
Enlarged. First 'J’housand John Wiley and Sons, 
New York. Chapman and Hull, Ltd., London. 1906. 
Price $3.00. 

Small IGmo volume, bound in moro(!eo ami gilt, contain- 
ing 320 pages t»f subject matter with 52 illustrations, 
and the alphabetical index, followed by list of tables ami 
formula). The subject is divided into two parts. T. 
The AUnufactukk of Cane Sugar, and II. Sugar 
Analysis. The sub-divisions of those branches are as 
follow's :~I. (i) Extraction of the Juice, (ii) its Purifica- 
Lon. (iii) Filtration of the Juice and Si'ums. (iv) 
Chemical Keapnts used in Purifying the Juice, (v) 
Evaporation of the Juice, (vi) Preservation of the Jub’C 
and Syrup, (vii) CWstallisation of the Sugar, (viii) 
Curing the Sugars. Disposal of liOW-grade Sugar. II. 
^ ComjKisition of the Sugar-cane and Molasses, (ii) 
^0j[)ertie8 of the Sugars in the Cane, (iii) Optical and 
Lhomical Methods of Sugar Analysis, (iv) Density 
^terminations, (v) (Seneral Analytical Work, (vi) 
Che^cal Control of Sugar-house Wfork. (vii) Examination 
of Bone-black, (viii) Analysis of Limestone, IJme, ami 
Sulphur, (ix) Lubricating Oils, (x) Analysis of Fliie- 
g^es. (xi) Quality of the Water-supply and I’reatment 
Of Im]mre Water, (xii) Fermentation, (xiii) Spei-ial 
Reagents, (xiv) Reference Tables. 


I 8vo volume, containing 209 pages of subject matter, 
I ami alpliabetical indexes of autliors and subjects. The 
entire subject is treated under the following head>3 i 
I iNTRoDUCTioif. I. Mathematical Introduction. II. and 
I HI. Energy and its two Prime Factors. A., IV. Calori- 
metry. V. Thermometry. VI. Eiiiiations of Condition. 
VII. Thermodynamic (^o-efficients. B., VIII. First 
Principle of Thermodynamii's. IX. Employment of 
Ideal Gases. X. Thormochemlsiry. XI. Dependence 
of the Internal Energy on the Temperature. C., XII. 
Caniot’s Process. Xfll, The Hecond Principle of Ther* 
modynamies. XIV. Irreversible Processes. XV. 
Entropy. XVI. Entropy of Ideal Gases and Gaseous 
Mixtures. XVII. A]ipiication8 of the Entropic Tlieory. 
XVlIl. Absolute nVmperaturo. XIX. Tlierinodynamlo 
Potentials. XX. Conditions of •Equilibrium. XXI. 
i'heory of Phases. D., XXXI. li’ree Energy, XXTU. 
Application of Isotiionnal Processes. XX^V, Dilute 
Solutions. XXV. J,aw of Mass Action. XXVI. Appli- 
cations, XXVIL Electrical Energy. XXVIII. Kee 
Energy of Formation. XXIX. Heat of Kemition and the 
Isochore. 


The Laboratory Book of Dairy *\nalY818. By H» 
Droop Richmond, F.l.C. Chas. Griffin and Co., JM% 
Exeter Street, Strand, Loudon. 1906. Price ‘is, fid. 
nett. 

Small 8vo volume, containing 86 pages of subject niRtter 
and the alphabetical index. The text contains 38 illus- 
trations, and is sub-dividod as follows ; — I. Introduction, 
Constituents of MilJc, and its Products, kc, II. Analyaia 
of Milk. III. Analysis of Liquid Milk-Proifoote. IV. 
Application of Analysis to the Solution of Problems. 
V. Analysis of Butter. VI. Analysis of Cheese. 


Ohaftbrs on Paper Making. VoI. II. Comprising 
Answers to Questions on Paper Making set by the 
^ Exan^ers to the City and Guilds of London Institute. 
By Clayton Beadle, H. H. G. Grattan, 17, The 
Borough, Jxindon Bridge, I^ndon, S.E. 1906. Price 
5s. nett. (See this J., 1904, 56ff, for notice of Vol. I.) 


Sm.^ 8vo volume, containing 168 pages of subjoc 
inattor and the alphabetical index. The work is divide 
into thirteen chapters, os follows;-—!. Teelinical Educatio 
as Apiilied to Paper-making. IT. The Use of Bpeeiall 
^epawd Six© in Dry Sheets for Paper Siting. IIL i 
J^L Questions set at the City and Guilds of Londoi 
Examination for 1901, 1902, 1903, 1904, am 
i™* VUI. Anawera to 1901. Ordinary Grade, IX 
to IWI, Honours Grade. X. Answers to I90S2 
Qxads. XI. Answers to 1902, Honouis Grad« 
JlEAft|yws to 1003, Ordinary Grade. . XIH. Answer 


Fabuicatidn des Produits Chimiqubs Pboprbmknt 
Dit8. Koyaume de Belgique, Ministero tie rindustrio 
et dll Travail, J. Leli^gufe et Cio., Rue de la Mad^ine, 4^ 
Brussels. Price, 4 fr. 60. post free. 


Royal 8vo volume, containing 363 pages of subjeot matter^ 
a classified table of contents, and a irontispteoe representiEur 
the chemical inanufatitury at Baelen-WezeL ^llie work 
gives a description of the various chemical industries of 
Belgium; its scoj)© may be judged from the following 
extracts from the indiS PaH. JSuh^rk Am 
und iSuperphmpnfUcu. 1. Mineral Aciils and Hy^produetis. 
( I ) Sulnhurio Acid. (2) Nitric Acid. (8) Hodium Bulpbate 
Hydrochloric Ac«%* 11. Calcium Phosphates. (1) 
Supornhosphates, (2) ^Dissolved Guano. (8> Blu^ 
P^spliateA m. Accessory Products; Copper 

KiokiS 'mA'-. ‘ iuMnOdM. "AiMwt >'^ki 


143 . 


NSW BOOKS. 


pr«b. ifi, 1004 . 


Soda, ChlofidtH and Potash Salts. I. Sodium Carbonate 
and By-product8. II. Bleaching Powder and Caustic 
Soda. III. (1) Soda Crystals. (2) Sulphurous Acid 
attd Bisulphites. (3) Magnesium Sulphate, Sodium 
Hypoithlorite, Zinc Chloride, Sodium Sulphide. IV. 
(1) Potassium Carbonate and Caustic Potash. (2) 
Po^sium anti Ammonium Nitrates. (3) Refined Salt. 
Third Part, (H/ur Products of Natural Minerals. J. 
(1) Alumina and Aluminium Sulphate. (2) Potash Alum. 
(3) Various Aluminium Salts. 11. M) Phosphoric Acid. 

(3) Double Superphosphates. (3) Alkali Phosphates, 

(4) Phosphorus and Copper Phosphide. III. Mineral 
Colours. (1) CWuHsito, Massicot and Minium. (2) Zinc 
White, Grey Oxide, and Zinc Powder. (3) Lithojionc. 
(4) UltramaVinc. (5) Ferric Oxide Pigments, (ti) Various 
Colours. IV. Com pressed Gases. (1 ) Oxygen and Hy dro- 


wn. (2) Sulphur Dioxide. (3) Carbon Dioidde. (4) 
I ^AnhvdrouH^Ammonia. V. (1) Sulphur. (2) Barium Sulphate. 

' Boric Acid, (4) Sodium and Potassium 

Siheates. Fourth Part. Coal and Wood Products : 
I. By-products of Coal-tar Distillation. II. Secondary 
(!^oal-tar Products, Ferrocyanides and Thiocyanates, 
Ammonia, Ammonium Sulphate, Tar Oils and thoir Pro- 
j ducts. Pitch. III. Direct Wood Products. A (1) Tannic 
; Extracts. (2) Salicin. B. PyroUgneous Acid. IV. 

Secondary Wood Products. (1)‘ Methvl Alcohol and its 
Derivatives. (2) ('nlcium Acetate and Products derived 
■ thertdrom. (3) Wood Tar derivatives. V. Various 
Organic Products. (1) Ethyl Ether and Acetic Ester. 
(2) Nitrocolluiosc ami Collodion. (3) Acetaldehyde and 
Paraldehyde. VT. Fine CliemieaJs. (1) Laboratory 
Products. (2) Pharmaceutical Preparations. 
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Official NotlecB. 

COMMUNICATIONS. 

Authors of communications read before tlie Society, or. 
*ny of its Local Sections, are requested to take notira that 
wider Rule 43 of the Bye- lews the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bvf-law renders papers liable to be 
iNiieoted by the Publication Committee, or ordered to be 
•abstracted for the Journal, in which case no reprints can 
lie furnished to the author. 


Members are reminded that the subscription of 26s. 
for 1906, payable on January Ist, should be sent 
4it once to the Hon. Treasurer (Mr. Samuel HaU) in 
order to ensure continuity in the receipt of the Society’s 
Journal. 


DECENNIAL INDEX, 1896-1005. 

A Collective Index to the first fourteen volumes of the 
Journal (1882 — 1896), a volume of 660 pages, was pub- 
lished in 1899; a few copies of this are still left, price 
lOs. A second volume, embracing the period 1896—1906, 
■Is now in preparation, and will be ready for printing in 
1900. It will contain both a subject matter and authors* 
oames porrion, and will be a volume of about 900 pages, 
vniform in size with the Journal. As the nOmber of 
copies to be printed will dmnd on the number of appUca- 
♦ic^ from members, the TOasuror is prepared to r^ve 
snbsoriptiozks at the rate of 10s. each copy. A form of 
«ippttoanon lor this purpose will abortlj be issued. 
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LONDON SECTION. 

The next meeting of the London Section will he held 
at the Chemical oooiety’a Rooms, BarUii|tOii House, 
Fiocadilly, on Monday, March 6th, 1906, at 8 p.m., wliai 
Dr. W. D. Borland ‘will read a paper on *' The 
of Nitro-com pound Explosives in Smsll Arm CartndttMi.** 
On April 2nd, Mr. E. J. Watkins will read a papw on 
** The Kopiness in Flour and Broad, and its dsteoln<m Snd 
prevention.” 


MANCHESTER SECTION, 

Tim next meeting of the Session will be held a^'tbe 
Grand Hotel, on Friday, March 2nd, at 7.80 Vhela 
Mr. Herbert Portf^r will read a paper entitled, '* Beelgoot 
Sugar Industry in England,” the subject heing treated 
under the following hews ; — Reasons why it should Row 
succeed. History of its development. ViluS of SdW^ 
beet for sugar, cattle feeding, and manure. Iti 
vation. The sugar factory and sugar extraction. 


NEWCASTLE SECTION. 

The Annual Dinner of the Section will be held at^jWl^Si^S' 
Restaurant, Blackett Street, Newcastle, on MMoh iWv 
at 7 p.m. The President of the Sooietv, Dr. R Mm, 
F.K.13., has accepted the invitation of the ScolNiMk IcR w 
occasion- 
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Chemical Engineer. 


Changes of Address. 

When notifying new addresses, members are requested 
to write them distinctly, and state whether they aro 
temporary or permanent. Multiplication of addresses ia 
also to be avoided as tending to create confusion. When 
sending subscriptions, the use of the form attached to 
the application helps in the verification of addresses, on 
which the safe delivery of the Journal depends* 

Allen, Charles A., l/o Irlams ; 188, Harwood Street, 

Darwen. Lancashire. 

Baron, W. Briscoo, l/o Manchester ; o/o Jos. Crosfield A 
Sons, Ltd., Warrington. 

Bartripp, O. F. ; all oommimioations to 51, Pulteney Road;, 
South Woodford. 

Bieleoki, Dr. Jan, l/o Marzalkowska ; 66, Krakowski 
Przediniescie, Warsaw. 

Bond, Josiab, l/o Somerville ; Patagonia, Arizona, U.S.A* 
Braman, W. W. ; all communioations to Box 353, State 
College, Pa., U.8.A. ' 

Bruoe, Jas., l/o Belfast; Craik, Saskatchewan, Canada. 
Buchanan, E. F., l/o Akron; Niimbergerstrasse 8, 
Berlin, W., Germany. 

Burnside. C. F., l/o Parlin ; California Powder Works, 
Santa Cruz, Cal. U.S.A. 

Carter, Stewart F. ; Journals to Park Plooe, Saffoxav ^«Y., 
U.S.A., Superintending Cliemist. 

Charlton, Thos., l/o San Francisco ; 325» Xrvingtou Place, 
Denver, Colo., U.S.A. , , 

<;ihi]weU, Joimi l/o Wedneshuiy ; iPost CBHoOi AuoklancL 
New Beoiot^. ' 






.rnpmmmt. 


Beaiifdrt Ro«d; 73, Fountain 

Itoad, FdtfbMton. 

Orig^, W. U, I/O Newington Green ; 83, ArdJeigh 
JE^o*d, Southgate Road, ]x>adon. N. ^ 

Davk, Chariea B. ; all oommunioatiom to o/o National 
Browein’ Academy, 402, West 23rd Street, New 
York City, U.8.A. 

Davis, Emerson, l/o Cass Avenue ; 30, Watson Street. 
Detroit, Mich., U.8.A. 

De :moi*, W. H., I/O Pulaski ; c/o General Chemical Co.. 

Hudson Heights, N.J., U.8.A. 

Edgerley, D. W„ l/o New York; o/o The Chilton 
Paint Co., 120, High Street, likiston, Mass., U.8.A. 

S^A*^^ ’ Vo 397 ; 604, Avenue E., Bayonne, N.J., 

Ooodohild, W. H., l/o Borneo ; Elmwood Lodoe, Lomr 
Lane, Finchley, N. ^ 

Hammersley, W. S., l/o Ixmgjumeau ; 16, Rue des 

Carriers, Soignies, Belgium. 

Hasting, J. J,, l/o Water Street ; c/o Louis Leavitt, North 
llth Street and Driggs Avenue, Brooklyn, N.Y., 
U.S.A. 

Humphrey, R. I„. l/o PhUadelphia ; U.8. Geological 
Survey, Exposition Grounds, St. Louis, Mo., U.S.A. 
Johnson, Edw.. l/o Kua do Commoreio ; c/o Herdeiros 
Bowman, Ltd., Caixa 67, Pernambuco, Brazil. 
Johnson, F. M. G. ; communications to University 
College. London, W.C. ; Journals as before. 

Krause, Dr. G. ; Journals to Verlag der Chorniker Zeitimg, 
o/o Otto von Halem, C^then, Anhalt, Germany. ^ 
Lane, Fred H., l/o Park Place ; 418, Sackett St^t. 
Brooklyn, N.Y.. U.S.A. 

Le Maistre, F. J., l/o Philadelphia; Eastern Laboratory 
Chester, Pa., U.S.A., Research Chemist. * 

Levjr Arthur G., l/o Maida Vale ; 46, Clifton Hill, Abbev 
Road, London, N.W. 

Main, Wm,, l/o Brooklyn ; Piermont, N.Y'., U.S.A 
Chemist. ’* 

^Mardick, Jno. R., l/o Du Bois ; Westminster, Md., USA 
Masujima, Prof. B., l/o 19; 23, Midoricho-ltchoie; 
Honjoku, 'J’okyo, Japan. 

Maxim, Hudson. I/o Sterling Place; 698, St. Mark’s 
Avenue, Brooklyn, N.Y., U.S.A. 

Mellou, E. D., l/o Curtis, Davis & Co. ; President (Pilot 
Range Mining Co.) ; Journals to Cambridge, Mass as 
bi^fore. » 

Mercer, C. A. ; all oornmimications to 34, Camomile 
Street, Ix^ndon, E.C. 

Milrov, Andrew ; all communications to 48, Diumont 
Road, Shawlaiids, Glasgow. 

Morris, Harry, l/o Avenue House ; The Hall, Hexthorpe 
Doncaster. * ' 

Munton, ^ed. T„ l/o Runcorn ; The Oak House, Wins- 
ford, Cheshire. 

Neaye, Geo. B., l/o George Street; Technical College, 
Montrose Street, Glasgow. ^ 

Neech, Herbert R. ; l/o Huelva ; St. Catherine’s, Lincoln. 

‘'* 't^G., I/O Times Building ; 41, Park Row, 


Paine, Augustus .i..- 

New York City, U.S.A. 

^almenburg, O. W., l/o West 70th Street ; 80, St. Nicholas 
Avenue, New York City, U.S.A. 

Park, James, l/o 61 ; Hillside House, 42, Millbum Street 
Glasgow. ’ 

Porker, Charles E„ l/o New Brunswick ; 1361, Fairmont 
Street, Washington, D.C., U.S.A. 

Pettit, All, l/o (flenwood Road; 376, State Street. 
Brooklyn. N.Y., U.S.A. 

Pierce, Ira L., l/o Atlantic Manufacturing Co. ; o/o 
Eastero Dynamite Co., Barksdale Plant, Washburn, 
Wis., U.S.A., Superintendent, 
we, Si^und, l/o Now York City ; Bradford, Pa,, U.S. A. 
Siason, GeorM, jun., l/o Washington ; 13, Grey Street. 

Newcaa^on-Tyne, Technical Chemist. 

Btra^, D W. ; all communications to c/o Oxford Copper 
Ce., Camden Works, corner State and Tenth Streete. 
0-1 N.J., U.S.A. 

SwindeJla, Seth, l/o Scholar Qfften j HoHy ViUM, Uwtoa, 
rhbey, u ; Jotunals to Burka FattaL Ont , : md fsiih. 


roiJunaiM<»ttM» to iw; 
w Avenue Toronto, Oaaul.. 

of Technology, Boston, Maas., U.S. A. 

^J^*®** »0««. 

Whowell, ^d., I/O Bolton J Croioh Hey. Tottinston. 

Diiry> XiBfiioAJiliirc, * ' 

Woodward, Horace A. ; Journals to 1268, 

Avenue, New York City, U.S.A. 

Zimmele, H. B., l/o How© Street; 200, Bellfield 
Pittsburg, Pa.. U.S.A. 

Deaths. 

Bardeley, Robt., Mesars. Jowsburr end Browli. Han- 
Chester. Feb. 20. * 

Fundioio do Bowman, PWDaahboBD, 
Hurst, a. H., 22. Blaokfriars Street. Salford. Fab. 


Patent List. 

rn?'P:r7?“ S***'.!* ! mesiw " AppUatton for Cataat.” sad 

t/omplete Spedneation Aocepttxl.” aaa 

* ^**'5**te Specification accompanies an Ar‘ “ " 
datee given are (1) In ^ 


within two months of the aald dates. vpyimwm 


I 

[A.] 


—PLANT, APPARATUS, AND MAOHINEBT.^i 
2316. Renshaw. Tank wagona for ttanaportinn 
petroleum, naphtha and other liquids. Jm M 
2410. Critien. See under XVJ TJfi 
2636. Soc. C. et G. Grimmeisen. Cooling aniMratu 
fFr. Appl., Feb. 3, 1906.1* 

2691. Higginbottom. Washing, rioting and' whii- 
the^^li^^^^^b”?^^"^' sugar, ores, mliierals. a^ 
„ 2718. Brook. Furnaces. Feb. 8. ^ 

maohines;* iFeh. 4 

** onSi* (Goidman and Co.). FUtozs.# ' 

„ 209a.. Boult (Goldman and Co,). Filtei* * FahL. 7* 

3080. Politz. Furnaces.* Feb. K 
„ 3136. Kapf. Method of reducing organic dr la. 

organic compounds* Feb. 8. 

„ 3220. Dewranoe. Filter preaseat Feb. 9. 

,. 32^. St^dart. Manufacture of Sltering' 

from slag. Feb. 9. ^ 

[C.S.] 2097 (lOOo). Stocker. Drying various ^ntdliatlilbSn 
such as clay. Feb. 7. ’ 7 “™ _ • 

(1906). Stocker. Se6 undkr ISL 
„ 2620 (1906). Fioldhouse. Tanka {n 

^^bquid free from auaponded aolidt. FWb far 
„ 6068 (1905), Spooner (Cle. poor la F^br. m CtoniA 

Pteura et Material d’Usi^ Gai). 

temiwt^ FoS^ t* 

>, 7901 (1006). Lennox and Maekeiuda. for 

®^»]gOTating llqwd® and oonoentmtiny ^ 

ft 7962 (1906). Lennox and Maekeafle. BiraiMcaAintt ^ 
for evaporating the liquid in bra n d ff ^SaS 
spent wash or pot ale, waste « ftpauMbaa ..ZT' 
o«?2 . ®2»««trating the soUda in the sankA Fek 44 
M 8842(1006), I^oinox and Mackensie. 
for evaporating the liquid in browers'* 

^ w iH>t al4 warta or spsot d>ni 

and tMh a^'\mai^/ FaK ‘,7:? r 
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n.‘-iTrEi; gas, and u^ht. 

tA.3 2213. Goodwin. Suotion giMi producers, i^an. 29. 

t, 2S^. Hoering and Wielandt, Gasifying raw com- 
bustible materials* Jan. 29. 

H 2260. Simpson. Set under X. 

M 2868. Tully and Shadbolt. Apparatus for the 
manufacture of gas. Jan. 30. 

>, 2487* Zeming. Manufacture of filaments for 

incandescent lamps. Jan. 31. 

„ 24^. Hugershoff. Carburetting apparatus.* Jan. 

„ 2498. Milne. Manufacture of gas for illuminating, 

heating and power purposes. Feb. 1. 

„ 2664. Zermng. Manufacture of filaments for 

electric incandescent lamps,* Feb. 1. 

„ 2631, Spieske. Heat storing compound, Feb. 6. 

„ 2907. Wilton. Purification of gases produced in the 

dostruotive distillation of coal or other carbon- 
aceous substances.* Feb. 6. 

,, 2929. Sims and Bowes. See under VII. 

M 3003, Stuart-Bailey. Coking coal and ovens there- 
for. Feb. 7. 

„ 3006. Winand. Production of a working medium 

for internal combustion engines. fQer. AddI 
Feb. 8, 1906.]* Feb, 7. . 

„ 8000, Griffin. Suction gas producers. Feb. 8. 

„ 8089, Jensen (Maemocke). Thermic mixtures.* 

Feb. 8. 

M 3146, StreubeL inoandesoent mantles. [Ger 

Appl, March 24, 1906.]* Feb. 8. 

„ 3213. Just, Hanaman, Landes berger, Salzmann, 

^d Verein. Elektricitats A.-G. Manufacture of 
incandescing bodies for electric incandescent 
lamps. Feb. 9. 

•• 3226. Just, Hanaman, I^andesberger, Salzmann, 

and Verein. .Elcctricitats A..G. Manufacture 
of incandescing bodies for electric incandescent 
lamps. Fob. 9. 

,t 3339. Clama, Manufacture of oil gas and appara- 
tus therefor. Feb. 10. 

[C.8.] 6008 (1906). Bowman and South worth. Gas pro- 
ducers. Feb. 7. 

„ 10,490 (1906). Lane. Gas producers. Feb. 14. 

„ 18,403 (1906). Siemens und Halske A.-G. Incan- 

h descence bodies of tantalum wire for electric 
glow lamps. Feb. 7. 

M 24,137(1906). DiirrandHudler. See under XXlll, 

ni.~-DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 2269. Wynne. Purifying hydrocarbon oils. Jan. 30. 

,, 2816. Rensbaw. See under I. 

ft 2606, Lockwood. Process for incorporating 
mineral oils with saponaceous or saponified 
materials. Feb. 2. 

n ' 2^0.^Ckowley and Payne. Lubricating oil.* 

M 2907. Wilton. *See under IL 

„ 3192* Wetter (Rud-Riitgors Chem. Fabrik. f. 

^^*®r^rodukte). Manufacture of pitch from tar. 

[GS.] 11,191 (1906). Brasohler- Kurtz. Method of treat- 
ing bituminous subatances, resins, oils, waxes, 
Ac. Feb, 7. 

„ 21,618 (1906). Roth. See under XXIIL 

IV.^-OOLOURING MATTERS AND DYESTUFFS. 

[i»] 2622. Imray (Meiater, Lucius und BrOning). Manu- 
fMture of yellow azo dy^uffs. Feb. 2, 

2797k Imray (Meieter, liUcius und Briining). Manu- 
faunae M pure bordeaux^rod sulphwsed dye- 
' d w ow i. :Eeb. 6* t 


CA.J 2927k Belart. Manufacture of synthetio indigo 
and other products fonned by oondentation. 
Feb. 7. 

,* 3107. Xnrman, Schwartz and Pikos. Manufacture 

of a black dye with by-produots including a 
tanning agent or a seoond black dye.* Feb. 8. 

„ 3841. Imray (Basle Chomioal Works). See under V' 

[O.S.] 16,170 (1906). Abel (Aot-Ges. f. AuiUnfabr.). ^ee 
under XlIU. ^ 

V.-^PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTII.ES, YARNS, 
AND PIBRFJS. 

[A.] 2220. Zillessen. Apparatus for dveing fabric.* 
Jan. 29. 

„ 2330. Summers. Preparation of vegetable fibre.* 

Jan. 30. 

,, 2359. Lorrain (Schmid). Process for simultane- 

ously ungumming and dyeing raw natural silk.* 
Jan. 30. 

„ 2720. Belbach. Method of printing books, calico 

and the like.* Feb. 3. 

,, 2830. Simon and Weckerlin. Process and apparatus 

for steaming fibres and fabrics. [Fr. Appl., 
May 22, 1906.]* Feb, 6. 

,, 2906. Bousfield (Soc. Anon. Fabr. de Soie Arti- 

ficielle de Tubize). Manufacture of - artificial 
silk and apparatus therefor. Feb. 6. 

„ 29.39. Wilson. Reproduction of designs or the 

like on textile or other fabrics or substances. 
Feb. 7. 

,, 3025. Bousfield (Soc. Anon. Fabr. de Soie Arti- 

ficielle de Tubize). Manufacture of artificial 
silk. Feb. 7. 

„ 3104. Wanslebcn. Machines for dyeing bobbins 

and the like. [Ger. Appl., March 1, 1906.]* 
Feb. 9. 

„ 3222. Imray (Meister, Lucius und Briining). Manu- 

facture of formaldehyde sulphoxylate. Feb. 9. 

„ 3341. Imray (Basle Chemical Works). Production 

of black to brown disazo dyestufis on wool fibre. 
Feb. 10. 

[C.8.] 6214 (1906). Lilienfeld and Tedesko. See under 
XIX. 

„ 7962 (1906). Lennox and Mackenzie. See under 1. . 

,, 8342 (1906). Lennox and Mackenzie. See under 1. 

ft 10,196 (1905). Imray (Meister, Lucius und Briin- 
ing). Production of shaded effects on fabrics by 
padding. Feb. 14. 

„ 10,347 (1906). Page. Washing machines. Feb. 14. 

„ 12,660 (19061. Knopf, and Bremer Baumwoll- 

werko C. Knopf und Co. Process and apparatus 
for treating cotton-seed hulls or other waste 
products containing fibrous materials. Fob. 7. 

„ 15,029 (1006). Dietl. Manufacture of artificial 

silk. Fob. 7. 

VI.~COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 2098. Martinet and Dulac. Apparatus for dy ei ng 
hides and skins.* Feb. 7. 

Vn.-^ACIDS, ALKALIS, AND SALTS. 

[A.] 2442. Stoneham and Pearson. Manufacture of 
ammonia. Jan. 31. 

„ 2460. Elworthy. Process for solidifying carbonio 

acid and apparatus therefor. [Fr. Appl., Jan. 
31, 1905.]* Jan. 81. . 

2466. Hermite. Method and apparatus for„ohtain* 
ing saturated solutions of salts. Jan. 31* 

2606. Kliig’l Norton Metal Go., lid, BayUm, 
BJowni^ jiMtfihnia*. Mint lev lead nd 
, 11110*1 of ML Ikb. 1. 


{A*] 8581. RomI* l^rsAtttient of tninffrolii or i^ttpounda 
of the alkaline earth metahi. Feb. I. 

„ 8819. Ogle and Oareon. Prodnotion of sino and 

other oxidea. Feb. 2. 

,, 8708. Tohemiae. Manufacture of aulphooyanidea.* 

Feb. 3. 

„ 2802. Kusel, and Deutsche Solvay^werke, A.>G. 

Eleotrolytio manufacture of salts of oxy.aoids of 
haloj^s. Feb. 5. 

2823. Teichner and Askenasy. Process for electro* 
lytically producing persulnhatee. * Feb. 5. 

1 , 2029. Sims and Bowes. Kecovery of oyano^n 

compoimds from crude gases and from by* 
products in the manufacture of cyanides. * 
Feb. 7. 

„ 2960. B5hm. Manufacture of ozone. Feb. 7. 

tt 3121. Winand. Production of oxygen for internal 

combustion motors. [Ger. Appl., Feb. 9, 1906.]* 
Feb. 8. 

tt 3122. Cbem. Fabrik Bhenania, and Projabn. 
Process for obtaining sulphur from sulphuretted 
hydrogen or gaseous mixtures containing the 
same.* Feb. 8. 

[C.S.] 4334 (1906). Sanders. See under X. 

„ 20,464 (1905). Heaney. Process of hydrating lime. 

Feb. 14. 

Vni.— GIJ^SS, POTTERY, AND ENAMEIiS. 

[A.] 2879 (Chambers. Apparatus for drawing glass. 
[U.S. Appl, Feb. 16. 1906.]* Feb. 6. 

(C.8.J 17»890 (1906). Seaboldt Process of treating 
siloxioon. Jan. 84. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

£A.3 2207. Boult (Cdln-Musener Bergwerks Aktien* 
Verein). Manufacture of artificial stone, blocks, 
pipes and briquettes from slag.* Jan. 29. 

„ 22^. Johnson. Plaster for walb. Jan. 30. 

„ 2346. Kelly. Heat insulating materials. * Jan. 30. 

„ 2686. WinstanW. Manufacture of artificial build* 

ing blocks. Fob. 3. 

„ 2878. Ford, Manufacture ot artificial stone or 

sand lime bricks. Feb. 6. 

„ 3014. Thom. Artificial stone. Feb, 8. 

„ 3182. Alexander* Katz. Process of manufacturing 

artificial stone. [Ger. Appl., Sept. 22, 1906.]* 
Feb. 9. 

„ 3344. Connolly. Material for coating metal and 

other surfaces,* Feb. 10. 

„ 3346. Connolly. Manufacture of insulating 

material.* Fob. 10. 

[C.S.] 2097 (1906). Stocker. See under I, 

„ 2102 (1906). Stocker. Drying of clays and other 

* materials. Feb. 14. 

X.— METALLURGY. 

(A.] 2201. Cowper-Coles. See under XI. 

„ 2260. Simpson. Process of treating coke, ores, 

minerals and mineral products. Jan. 29. 

f, 2476. Cowper-Coles, Process for blending and 

coating metals. Feb. 1. 

„ 2606. King’s Norton Metal Oo„ Ltd., Bayliss, 

Brdwnsdon and Smith. See under VTI. 

», 2691. Higgiubottom. See under I. 

, y, 2766. Mower and Bassett. Method and apparatus 
for condensing and colleotmg fumes from and 
like furnaces. Feb. 6. 

„ 2988. Newton (Westman Process Co.). P^rooess of 

reducing i^?on ore.* Feb, 7. 

,, 2989. Lafontaine. See under XI. 

,« 3840. Stoddart. Su under I. 

M 3252. Oallmann and Bormann. Process of refining 
idno and other metals. [Ger. AppL, Mstub 
19(MU» Feb. 10. a. 

W: 3318. Guteasobn. TirealBMiit « shigs iot the 
laMek, FeK 10. 


[O.S.] 4834 (1905)!!^ Sanders. Treatment of gsluaaiaeire 
wasb^ products for the reooyery of mseil aihl 
other substances. Feb. 14. 

H 6001 (1905). Anderson. Smelting ores* icon sand 
and the like, and subsequent oonvenkni into 
steel or other metals or alloya Feb. 7. 

,t 7714 (1906). Elworthy and Williainson. Prspaia* 
tion of nickel. Feb. 14. 

•, 13,626 (1906). Gebauer and Zettses. Hestrainini 

the ebullition of a blown charge of molten iron la 
a converter. Feb. 7. 

„ 17,123 (1906). Hobson. AUoy. Feb. 14. 

„ 19,941 (1905). Blood. UtUisuig iron ore waste in 

the manufacture of iron and steel Feb. 14. 

„ 22,932 (1906). Hamfeldt. Apparatus for dsdn* 

tegrating slag. Feb. 7. 

XI.— ELECTRO-CHEMISTRY AND BLECTlEKL 
METALLURGY. 

[A.] 2201. Cowper-Coles. Process for coatiiu and 

alloying one metal with another. Jan. 2R 

„ 2456. Cow^r-Coles. Electrol^io production of 

copper wire, sti^, or the like. Jan. 31. 

„ 2466. Hermite. Eleotrolytio apparatus. Jan. 31^ 

„ 2662. Betts. Electric furnaces.* Feb. 1. 

„ 2691. Moseley. Electric beating, cooking ahd ’ 

smiting. Feb. 3. 

„ 2802. Kii^l and Deutsche Solvay-werks. Rss 

under VII. 

„ 2823. Teichner and Askenasy. See under VIL 

„ 2989. Lafontaine. Electrolytic process for nx» 

traoting luetals from their ores and treatment of 
^j^per waste for the recovery of pure copper,*^ 

„ 3004. Soc. Electro-MetaA. Fran^aise. Slectrio 

mixing furnace. [Fr. Appl, Feb. 11, IflOd.]^ 
Feb. 7, 

[C.S.] 4100 (1906), Thompson^ (Decker Manufg. do.). 
Eleotrolytio apparatus. Feb. 14. 

„ 4287 (1906). Marino. Secondary eleotrie batteries. 

Feb. 7. 

„ 5882 (1906). Candau and Candau. Bee under 

XlllA. 

„ 6790 (1906). Potthofi. Apparatus for eleotio* 

plating tubes or other hollow articles, Feb. 7. 

„ 9622 (1006). Bottomley and Pag^ Bleotrlo 

resistance furnaces. Feb. 7. 

„ 9667 (1905). Gouin. Accumulators. Feb. 7* 

11,040. (1006). FuUer. Electric batteries. Feb. 7. 

„ 13.900 (1906). Uwson. See under XYVHA, 

„ 20,217 (1005). Vareille. Apparatur for the electro* 

lysis of water. Feb. 14. 

XIL— FATTY OILS, FATS, WAXES, AND SOAPS. 

[A.] 2877. Paul and Gillmann. Cleansing matesiaL 
Feb. 6. 

„ 3182. Pryor (Cbem. Fabrik von Heyden, A.-0.). 

Manufacture of iodine fats.* Feb. B. 

[C.S.] 11,101 (1906). Braschlor-Kurts. See under tit 

„ 10,387 (1006). Fresenius. Purification of iati^ lilt 

oils, resins and the bke. Feb.«).14. 

„ 24,936 (1906). Oelworke Stern*Sonneborb A.*Cl 

Manufacture of rioinus oil product. Feb. 14. 

„ 24,936 (1906). Oelwerke Stern-Sonnebom A.*G, 

Manufacture of rioinus oil product. Feb. 14 ' 

Xm— PIGMENTS, PAINTS ; RESINS, VABlilBaPBSl 
INDIA-RUBBER. Etc. 

(A.)— PlOMUTTS, PaIKW, / ' 

{A.] 2826. Flack, and Humidine, Ltd. , 

and antifouling Mints. Feb, 5. 

„ 2962. Brindley. MAntJaoture of j^gmant 

iron from waste Uqnorg, IJbbt 7. \ 


iron from waste Uqnorg, 


5882 (1906). Candau and Oandap. Manplbt^: 
of litbopones iby eleoMlysii df '-3^ 

ohloeide of aocS, and pfodao||imid)iM 


Pebw 14 
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1 {B,)^'Rebvsb» VixitmwBB. 

COJ.3 10,887 (1906). FreBenius. See unitr XIL 
#♦ 11,191 (1906). Brasohler- Kurtz. See under III. 

(0. )— India-Rubbbb. 

[A.] 2478. Nicholson. Vuloanising apparatus. Feb. 1. 
. #» 2791. Jaefeon. Material for use in the manufacture 

' of rubber Bubstancea. Feb. 6. 

„ 3052. Bonneftn. Process for extracting iudia* 

rubber from plants. Feb. 8. 

^ ,, 8234. Gubbins and Harnett. Apparatus for treat* 

Ing india-rubber waste. Feb. 9. 
fOiS.] 16,091 (1905). Marter. Rubber composition. Feb. 7. 


8944 (1605). Adatns. Sewage purifloation apjiara* 
tua, Feb. 7. 

M 9216(1905). Zerbe. Apparatus for purifying wal«r. 
Feb. 7. ^ 

„ 12,092 (1906). Swallow, Swallow and Filbum. 

Compoidtion for purifying sewage and other foul 
waters. Feb. 7. 

„ 12,481(1905). Spivev. Treatment of sewa^, trade 

effluents, and otoer foul or polluted waters. 
Feb. 14. 

„ 24,402 (1905). Schmidt. Clearing vats for sewage. 

Feb. 7. 

„ 27,240 (1906). Cameron and Commin. Treatment 

of sewage and similar waste products. Feb. 7. 


KIV.— TANNING, LEATHER, GLUE, SIZE, Etc. 

, [A.] 2230. Glasel. Tanning and depilating skins,* 
' ' Jan. 29. 

„ 3107. Lcrm^. Schwartz and Pikos. See under IV. 

3141. Laurent. Treatment of leather.* Feb. 8. 
„ 3191. Weill and Stewart. Treatment of leather 

‘ ’ waste and production of manure. Feb. 9. 

[C.S.] 18,338 (1906). BogeJ. Process and apparatus for 
the uninterrupted extraction of tanning sub* 
stances. Fob. 7. • 


XV.— MANURES, Etc. 

fA.) 8191. Weill and Stewart. See under XIV. 


XVI.— SUGAR, STARCH, GUM, Etc. 

[A.] 2691. Higginbottom. See under I. 

XVn.— BREWING, WINES, SPIRITS. Etc. 

[A.] 2242. Wagner. Brewing material derived from 
starch and analogous farinaceous materials and 
process of making same.* Jan. 29. 

t, 2669. Hartley. Method and apparatus for im- 
proving the flavour of carbonic acid gas used 
for carbonating beer. Feb. 2. 

„ 2584. Felix. Manufacture of malt preparations.* 

Feb. 2. 

„ 2693. Hunt. Treatment of spirituous liquors in 

a rapid and economical manner for the pro- 
duction of matured potable spirits. Feb. 3. 

[0,S.] 7962 (1905). Lennox and Mackenzie, to under I. 

ft 8372 (1005). Crossman. Spargers for obtaining 
extract from malt, grain, &o. Feb. 14. 

,, 18,748 (1905). Roche. Ptooess of sterilising and 

preserving beers. Feb. 14. 

• (1906). Imray (Bach). Brewing apparatus. 

Feb. 14, 

XVm.— FOODS, SANITATION, WATER 

PUBIFIOA'TION, a DISINFECTANTS. 

(A.)— Foods. 

(A.3 2890. McDonnell. Butter substitutes. Jan. 31. 

„ 8206. Galbraith. Treatment of milk, cream, and 

butter. Feb. 9. 

[O.S.] 4304 (1905)- Sarofion. Milk preparation. Feb. 7. 

M 18,909 (1906). Lawson. Electric purifier for purify- 
ing floUr, grain, rice, &c, Feo. 7. 

28,982 (1905/. Salomons. Preservation of ali- 
mentary aubstanees. Feb. 14. 

(•^O—SaKTITATIOM J WaTBB PUBUlOATIOir. 

i{A.} 24JL9. CMtien, Solution ^r the prevention and 
4 . inmoual of .inoruatation in boilen» oVaporators 
ind distillers. Jatu 81. 

C0ALfJ6W (1906). 

M ^BW4(19Q6). Shi under t 


XIX.— PAPER, PASTEBOARD. Etc. 

[A.] 2817. Chem. Fabr. vorm. Weiler-ter-Meer. Manu- 
facture of celluloid-like mosatfs. [(Jer. AppL, 
Fob. 0, 1906.]* Fob. 6. 

„ 2902. Do Briailles. Nitration of cellulose by mean® 

of. acid concentrated by electricity. Feb. 6. 

„ 3013. Do Briailles. Manufacture of artificial cork. 

Feb. 7. 

„ 3211. Oelmiihle and Milller. Ct^lulose sub- 

stitute. [Ger. Appl., Feb. 10, 1905.]* Feb. 9. 

[C.S.] 5214 (1905). Lilienfeld and Tedcsko. Coating 
paper, fabrics, &c., with viscose or mixtures there, 
of with pigments, and apimratus therefor. Feb. 14- 

XX.— FINE CHEMICALS, ALKALOIDS. 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 2620. Imray (Soc. Chom. Industry in Basle). 
Manufacture of camphor.* Feb. 1. 

„ 2682. Rosenberg. Therajieutical preparation con- 

taining formwdohyde. Feb. 3. 

[C.S.3 8644 (1906). Bibus and Scheuble. Production of 
salicylic acid menthol ether. Feb. 7. 

„ 17.611 (1906). Knoll, Daego and Knoll. Manu- 

facture of santalol esters from sandalwood oil. 
Feb. 7. 

„ 26,276 (1905). Meister, Lucius und BrUning. 

Manufacture of dialkylmalonylureivs. Feb. 7. 

„ 26,821 (HK)6). Hoffmann-La Roche. Compounds or 

salts of theobromine. Feb, 14. 

XXI.~PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 2609. Hofisummer. Process for making photo- 
graphic papers.* Feb. 2. 

[O.S.] 9637 (1906). Abel(Aot..Ge8. f. Anilinfabr. ). Manu- 
facture of a photographic developer. Feb. 7. 

„ 12,867 (1905). Biihler. Pigment printing process. 

Feb. 14. 

XXIL— EXPLOSIVES, MATCHES. Etc. 

[A.] 2241. Maguire and Maguire. Matches. Jon. 29. 

„ 2819. Sil^rrad. Explosives. Feb. 6. 

„ 2820. Silberrad. Explosives. Feb. 5. 

„ 2985. Laszozynski. Manufacture of explosives.* 

Feb. 7. 

„ 3005. Bloxam, and Maganito Exploiives Synd.^ 

Ltd. Manufacture of e^losives. Feb. 7. 

„ 3216. James. Matches. Feb. 9. 

[C.S.3 2776 (1905). Centralstelle f. Wi8sen8chaft..Techn.- 
Untersuoh. Q.m.b.H. Manufacture of nitro- 
glycerin. Feb. 14. 

„ 20,310 (1906V, Reese. Pro03ss for making nitro- 

glycerin. Feb. 7. 

XXin.-T-GENERAL ANALYTICAL OHEMBSTRY. 

[OJ.] 21,518 (1906). Both. Inatnimentet for testing 
benzine, Mtroleum spirit, end other liqtiid hydro- 
carbessjiaxtures. Feb. 7. 

„ 24,187 (1905); iNbt aaid Hudier. . Means for indi- 







XXtTRAOftDmAltY OBXKRAI. StE&TlKO OF TH£ 
V SOCIETY. 

' Notio* it Iteteby given tliet en Extimordinery Genetel 
Moetliif of Society will be held at 8.80 d’olook, pre- 
^■ely. In the afternoon of Tueeday, the twenty-seventh 
<14^ of March, 1906, at the House of the Society of Arte, 
Jran Street, Adelphi, W.C., by kind permisuon of the 
Council of that Society, with the object of considering 
and adopting the resolution mentioned in the Requisition 
nereinafter set forth : — 

“ To THE PBESIDXITT AND OOUUCU. OF THE 

Society of Chemical Industey.** 

Wo, the underaigned Members of the Society of Chemical 
Industry, hereby request that, in accordance with Bye-Law 
40, vou will oonv^e an Extraordinary General Meeting 
of tne Society with the object of considering, and u 
approved by the said Extraordinary Meeting, of adopting 
the following resolution (that is to say) : — 

Eesolftioh. 

That it is desirable that the Society of Chemical 
IndustiT as now existing should bo incorporated under 
and subject to the grant of a Royal Charter and that 
the Council be and hereby is authorised to take all 
necessary step to procure the grant of a Royal Charter 
of Incorporation.” 

Hated this twonty-second day of December, 1905. 

Here follow signatures of the following: — 

George Beilby. Henry de Mosenthal. 

V. G. Bloede. Prof. Chas. E. Munroe. 

Jas. H. Bowman. Jas. P. Murray. 

Eugene A. Byrnes. Robert W. Neff. 

Eustace Carey. A. L. Norton. 

Prof. Prank Gowes. D. H. T Peploe. 

Frederick P. Dewey. Dr. W. H. Perkin, 

Dr. Edward Divers. Dr. Frederick B. Power. 

Dr, A. R. L. Dohme. Sir William Ramsay. 

Thoa Pairl<w. Sir Boverion Redwood. 

Dr. Fred. W. Frerichs. Walter F. Reid. 

Oscar Guttmann. President Ira Remsen. 

Bamuel HaU. Sir Heniy E. Roscoe. 

Jm. Otis Handy. George D. Kosengarten. 

Dr. B. J. Harrington. Dr. Samuel P. Sadtler. 
jw. Edward Hart. Alfred Gordon Salamon. 

Otto Hehner. Dr. Karl F, StahL 

E. Grant Hooner. H. E, Stuart. 

David Howard. Sir Joseph W. Swan. 

H. Aufr Hunioko. . H. P. TiUbot. 

O. C. Hutcliinson. M. J. Taylor. 

Prof, ^ward H. Keiser. E. C. Thompson. 

Prof. W. R. Lang. Dr. T. E. ITiorpe. 

Ivan Levinstein. Prof, W. A. Tilden, 

.^hur R. lung. Thos. Tyrer. 

Anthony McGill. John H. Usmar. . 

Edward Mallinokrodt. W. H. Van WinokeL 

SL . 8 . 8 . Voorhees. 

^f. R. Meldola. Dr. W. H. Walker. 

M®»«el. R. A. Wallace, 

w W. Lash Miller. Charles Wightman. 

Dr. Ludwig Mond. Dr. H. W. Wiley. 

«IXTH INTERNATIONAL CONGRESS OF APPUED 
CHEMISTRY. ROME. 1906. 

International Congress of Applied Chemistry 
w Pe hold in Romo, commencing on April 25th, 1906. 
411 oommunioationi ahould be addressed to the 
Oenwal Se^twy, Prot Vittorio Villavecohia, VU 
Bw^pema, 89, Rome. 

; Tl» attention of Bfembeni is drawn to the Notloe 
^oompaied the February 1 5th issue of the JoumaL 

Lndnate Cirouii, 54 , BaaM 

Borne, to 


lit 


pook4 Son wiQ alio tVrnlah^ afidiie«tioii» Ml 

The Geoena Secretary vriU he o^Md if iliM) 
who have ihade arrangements discoHy 
Committee in Rome, will forward Uiehr 
Society, in order that arrangemente may be made foie a 
headquarters in Rome and tot combined 1$ 

would also bo of service if they would in&ate 
oohtemplated date of departure and projpoa^ routt^ 
also whether they have a preference fim toywarilodlar 
hotel in Rome. 

Deaths. 

Bardaley, Robt., Messrs. Jewshury and Brown, Mian* 
cheater, Feb. 20 , 

Clark, Augustus, Fundicio do Bowman, Pemamtmoo, 
Brazil, 

Hurst, G. H., 22, Blackfriars Street, Salford. Feb. 
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Meeting held at Toronto on Thursday^ Ottobeit 19 / 5 , 1904 
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A STUDY IN CRYSTALLISATION, 

BY BROF. JAS. H. BOWMAN. 

Those engaged in practical crystallisation are frequent 
confronted with the fact that many inffuenoes, a 6 ine 
apparently trivial, affect the process. Great ooaoentnatioxi 
or rapid cooling gives small crystals, less dense soluriona 
or slow cooling produces larger ones. Agitation is idso 
a factor to be reckoned with, as it diminisheii riM, 
while quiescence furthers a large growth,*^ > 

salt crystals, for instance, may be reouoed to the ■>«# df 
those of Epsom salts, or increased to the of 

walnuts, according as these conditions are observed. JBIbt 
only do we have the same substance orystallisiim In 
varying sizes, but in differing forms, so that In ahwila 
crystallisation it is sometimes difficult to find a typ|o*l ' 
shape. If this is true of chemically manufactured oryiriiids^ , 
how much more does it apply to those produoed in nilMlin 
which engage the attention of the minendogist t The 
crystals 01 the rocks are often distorted, twistM aM odniT , 
funded, in many cases being only partially formed nttil 
defective. The same mineral may vary in form 14 gmatlV 
as a cube differs from a fibre. « 

One is led to think that the force which oattsei J 


to crystallise is either subject to many vagaries^ cw 
the laws which govern it are frequency interfered Vlffi,' 
These considerations suggest the desirability of a ith4y 
of the force directing the tendency to brystallM* 

It is common knowledge that the tendency to 
varies widely. The colloids do not crysteMf* 
Bubstances assume the crystal form only pfiiw 
favourable conditions and then, perhaps, but ObeontOj^f 
and still others exist only in a orystalline States ; 

In studying the influences which affect gryttailimfitolL 
it is necessary to keep this in mind, al it is assniped 
the force with which wo are dealing is the 
this tendency to crystallise, so that m those aubstaMee - 1 ; 
which crystallise with difficulty interference wonH; ^ ' 

readily take place than in those which are strmm ioife 
tallisers. , 

If, with a fused cryiataUine substance, there be mml ^ 
a colloid, crystalUsatiop ^ inMensd ! 

a orystallis^ substance iu solution, there M 
soluble colloid, interference with crystalUiatioi^lMlrf''^” ' 

place in a siinilar way. This interfetenoe'il 

one or more of the following results ' 

(d) Total prevention of orystaUlsathnL | 

{h) Suppression of some mi the Hnea of \ 


/:^e) iSct^on of to abhoM^ 

; : V , oaowng it to becomeVa/comjEHmMf!'^' " 










$AiitoiiiQe oiystals in colloidal 
rnraiom. 



Sodium chloride series— ahowing transition from solid crystal to extended framework ; does not polarize. 






GrasS'like orjjrstals of potassium platino 
cyanide and gum arable. 
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Crystiaiied from fuMd iaiol and baliam. * 
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1 ofier the lOiUoiriiig 

(1) there «re lines df force Along which orptnUi- 
tdkee place which in intenBity Aoconung! to 

the idiApe of the cryiitAl and also to their nature whhwer 
pirinoipM or cubcrdinate. 

(2) That the interference with oryetaUiBation referred to 
oocnrB becaune the supply of material is not available to 
the growing crystal as quickly as the crystallising force 
requ^ it. 

MetM o/ inveaiigaium , — I selected a number of 
orystallisable substances having the following oharao- 
t^stics : — 

(1) They covered a large range, so far as crystallising 
tendencies were conoomod. 

(2) They had strong polarising action on light. 

(3) They were readily dissolved or fused. 

(4) They were miscible with some colloid and not too 
easily decomposed. 

A small Quantity of one of these substances was fused 
or dissolved on a glass slide, together with a suitable 
colloid, and allowed to crystallise by cooling or evaporation. 
This was rejpeated with varying jjroportions of the 
in^dients, thus forming a series. 

The first clause of the hypothesis, vir., that there are 
directing forces in a crystal and that they manifest them* 
selves in lines, of which there are principal ones lea^ng 
from the centre of growth, and subordinates lateral to 
them, may be readily shown by crystallising a solution of 
common salt in gum arabio water, on a gloss slide. (See 
Fig. 1, which is a fair sample of the result which may be 
obtained from a large number of substances treated in 
this way.) 

The woond clause, vi*., that crystallisation is inter- 
fered with by lack of supply, was aenionstrated in these 
experiments by introducing a colloid with the solvent 
or fused substances. Fig. 2 is a slide of santonine. The 
medium with which the santonino woe mixed in this case 
was a colloid, wWoh is solid at ordinary temperatures and is 
soft, but not liquid, at 100° 0., at which temperature 
the substance was allowed to crystallise. The determined 
efforts of the santonine to crystallise are here well illus- 
trated in its gyrations and loopings. By increasing the 
l^o^wtion of colloid, crystallisation was completely pre* 

The following principles are oiierative, under the con- 
ditions of the experiments, in the formations of the 
Drystals ; — 

(1) Initiation ; (2) Repression ; (3) Belay ; (4) Curving. 
InUiation. — It is a familiar fact that if a crystal be 
lntr<^uoed into a solution of the same substance, cry- 
stallisation will l>e induced. As an illustration, 1 may 
Instance fused saloi, which, when touched with a small 
lalol crystal adhering to a needle point, imntediately 
bej j^ins to crystallise. Inis “ initiation'’ is a very important 
[irmoiple in all stages of the process of crystallisation. 

AcpressKm. — When crystallisation is taking place in a 
iqnid, currents are set up, to and from the forming 
^^tals. The rate of the currents is affected by the 
' •Wength of the crystallising force and, also, by the thick- 
ness or viscosity of the liquid. If the supply of material 
w not brought to the crystal as fast as the* crystallising 
foroe demands, the growth will follow the principal lines, 
t.e., the lines of strongest force, and result in the suppres- 
sion or partial suppression of the subordinate lateral 
hnes, this giving the crystal a tendency to become 
fibrous or filiform. 

Mda/g ^ — By this I designate a process by which a 
compound or 3 ’'Stal is formed. It may be described as 
, foUows t — The j^owing point of a crystal pushes itself 
mto new material and becomes the oause of initiation, 
lye advancing crystal is repeatedly relayed hy the force 
of othei^ crystals, and in this way will grow indefinitely, 
gnm by obstruction or lack of supply. 

Not only dneif l^y take place along the principal force 
we# atag ^ subordinate ones as well. Wien Jhe 
are V initial Unee equal, nr nearly 

SipalW tSee a imd fi.) 
fo Ibe , Ipfpoe nejwl^ 



wMobwem toteikgjwtocyoM, 

oonrfag et orjn^ « it* j«ct* into 
fem-bke or arborescent shapes. 

Between the normal crystal and the fibre msoT stighi 
exMbit themselves, as shown in the ifiestratiOnsT 
reticulated, grass-like, fem-Uke, arborasoenh Ibo, ifiee 
Riga 3> 4, 6 and 6, To exhibit these lorttiB thete 
projected on the Screen slides of tartaric acid, 
potassium quadroxalate, salicylic aoid» oicflbo acid, pytn* 
^llol, Ac. llluBtrations of these forms may also bs 
found among minerals, in einc, on the stirlSoe M 
^Ivanised iron sheets, and more familiarly stlH in w 
frost-work on our windows in winter. The logieill 
inference from these experiments is that ^ ovyeSda 
if treated by some suitable method, may Be msdS' lio 
elongate or twist or even become fibrous. 1 hhye IquIuI 
this result in so many cases that I think it may PSPya 
true of all, save where the crystallising foroe is sd 
that no colloid, equal to the task of restrsining it, 
found. • 

In crystals having one diameter longer than the ollMnv^ 
the conversion to the fibrous form is nasief' *>**f«t WhShS' 
the diameters are alike. In studying the ^ , 

crystal, the Rowing edge should the point efonMWvlh 
tion. The foregoing demonstrations make 4lhis vWy 
apmrent. 

A crystallisation which admirably illustrates mv poSitiont 
and at the sanfb time gives extremely bcautiihil efieots wftfi , 
the projection apparatns, is that of camphor mcmobroinidsi* 
The costal is formed by fusing a small quantity of fibe, 
salt with some fir balsam on a glass slide, OfOt 

the mixture a cover glass and trowing it to otystsIMso, 
It forms a mass of curving, feathery, oonoentrio lainboisi 
of brilliant colours, and, as an exhibitioa erf crystal gr oW thb 
can hardly be excelled. Heated to about W 01 it il3 
fuse, and if then placed in the lantern o/c on the mioraieoM 
stage, in a few seconds it will begin to crystallise aafim 
some time will give very beauti^l and instruotivo 
results. By varying the proportion of the salt And the 
balsam, the prinoi]ues I hare been bontendiitg fof, 
be illustrated. A mica plate improves the ei^bih 


Liverpool Seetton. 


Meeting Md <U Liverpool, on fVedneeday, ICth Jm 
1906. 


MR. XUSTAOl OAJIXY IN «K1 GHAIB. 


HURTBR MEMORIAL LEOtUBE* 

THE UNION OF CHLORINE AND 

BY HAROLD B. DIXON. M.A., r.B.s., late Rellow of 
College, Oxford; Professor of Chemistry In ^ihe 
University of Manchester. , ^ ^ 

That one, who has devoted a large part of hSs inlsfitfibiia 
life to the study of the infiuenoe exerted by tninatb tiMrfn 
of matter on chemical reactions, should be invited ^ jitn ; 
the Hurter Memorial Lecture is, I take it, not only 
ment to me, but a tribute to the catholicity of Iheinnnblii 
whose honour we meet here to-night, ^ose 
Ferdinand Hurter admired him not only as a npin 
indomitable energy and remarkat^ inright, 
reputation in the domaiti of applied cheimsfryf bat 
a man whose soul, soaring above mere 
desired to penetrate the mysterious meiibanfim^j^ ^b^ 
change, i no apology then to asking 
sidtt. m this lecture oedioatod to jfiutiter^i i " 
mode of eombtoation of oblorins with 
extraordtomy infiuenoe exerted by traees i 
on Mto reacioA^ a stu# totetspMn ‘ 
wovkad out % on i ' 

' '^Vr' 
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tgtfBg jb* l»w of mMs Botion in gaae*. I bad atudied the 
wvinoil o! oxyg<^n between bydroMa and carbonic oxide 
(m biimal woblem attacked by Bunsen)* and had found 

no^tmoated by the fact that oxygen and carbonic oxide 
are k^ly inert towards one another in an explosion. 
A 4nLpier case seemed to be pesented by the division 
^kydrogen between oxygen and chlorine. In conjunction 
with my pupil jllr. J. A. Barker, I measureil the small 
oontraotion which took place when electrolytic hydrogen 
Mid chlorine combined in a glass vessel, and found it to 
be due to the condensation of hydrogen chloride on the 
^pcface. Blr. Barker carried out the expriments on the 
M^Qsioii of the three gases, and found that an oqiiili* 
Onum was Ibaohed between two opposite chemical changes : 

4BC1 + 025t‘2H20 + SCIg 

iimilar to that found for Hydrogen, carbonic oxide and 

oxygen 

HgO + CQH^Ba + COa. 

, In the next place we were driven to measure the velocity 
of explosion of electi'oly tie hydrogen and chlorine. Among 
the many possiblcf reactions of gases, I think no one would 
choose tnose of chlorine os a subject for exact quantita- 
tive study, if he could find any tither gas that would answer 
his purpse. Jn my cose, I could find no other gas having 
the desired properties, viz., that it should ex})lodc witli 
another elementary gas, that the product skould Ixi nearly 
a perfect gas, and that no alteration of cheniical volume 
should accompany the change. A mixture such as hydro- 
gen with nitrous oxide gives watoi -vapour on explosion ; 
a mixture of cyanogen with oxygen in equal volumes gives 
a product of sufliciently prfoct gases (carbonic oxide and 
nitrogeil)* but there is on increase from two volumes to 
three. Now I had been led to develop a theory of the 
explosion-wave in gases which attributes the projiagation 
of the explosion to the movement of an intense sound- 
wave through the gastis, a wave which is re-inforoed and 
kepi uniform from layer to layer by the chemical action 
accompanying the collisiuns of th(*. molecules in the wave- 
front. The tneory did not fit with the facta observed 
when carbon compounds were burnt to carbonic acid, 
or when hydrogen compounds were burnt to water- vapour 
at the highest temperatures of the explosion. The 
explanation appeared* to be the dissociation of 
the cai'bon dioxide or water formed in the wave- 
front, for, on diluting ordinary cdectroJytic gas 
with excess of hydrogen or oxygen or nitrogen, 
the found rates approximated more and more to 
the rates calculated by the theory. On the other hand, 
uwhen the chemical volume was altered by the change, 
, the products would bo, for the moment, hotter or colder 
acoordiim as the volume was increased or diminished — 
Just as if they had been suddenly compressed or rarified 
mechanically. In calculating the theoretical rate of the 
“ sound-wave ” in the explosion of such gases, I assumed 
the temperature must be raised or lowered by the adiabatic 
compression or rarefaction coiTcsixmdmg to the cliange 
in volume. But obviously such an assumption required 
to be confirmed by ex^riments with mixtures whicli did 
not alter in volume. What mixture would give the same 
volume on explosion, and also a nearly perfect gas as pro- 
iduot of the explosion ? The only mixture I could tliink 
of '.iVM that of cliloriue with hvdrogon, exploding to hydro- 
ohioric acid. Aocoi-dingly this mixture had to be tried. 

The first difiioulty was to obtain a tube sufficiently long 
to measure the explosion* wave ia ; for the theory indicated 
that it would travel about 171)0 m. per second. A platinum 
tube bO m. long, and about 10 mm. m diameter would have 
AElBwered the purpose. In default of this I tried various 
hater metals, hoping that a coating of chloride once formed 
Ji^^pght protect the tube from further action. But the tubes 
had vor^ious appetites which could not be allayed ; 

. 4the chlorine seemed like Cleopatra, to make them hungry 
,yf}fuax most she satisfied, Then I turned to g^ass. I 
thdught that a long tube might be drawn out and cdled 
m it WM drawn, but my requ^ to manufacturers to make 
Mm siioh a coil met wim expreaflotts of derision which left 
me a little sore. At length 1 received an invitation from 
* firm in Ha nohester to their works, where I had the 
Ifieaauiw of*feeing such lib^iegi^en with hot glaM that 
J had great hopes they oou!i4wiwy draw me a tube say 
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—to be modest— 60 ft, long. But when I put my hopes 
into words I was met by the crushing rejoinder You 
have seen our works ; when do you think we have got 
room to draw a tube 00 ft. long f The thing is impos- 
sible i ** 1 retired crest-fallen ; but the firm were better 
than their words. A month afterwards 1 received a note 
' from them saying “ we have drawn you two straight tub^ 
34 and 31 ft. long, come and take them away.” I had not 
thought about the tubes being straight, and" for a moment 
their transport presenU'd some difficulty. But very early 
one morning four men might have been seen marching 
through Manchester with a long ladder on their shoulders. 
The tubes were loosely tied to the ladder, and by the 
removal of a window frame, the ladder was introduced 
into a corridor of the lalxiratory, where the two tubes were 
joined together and my dream of a 60 ft. glass tul)e became 
in reality one of 65 ft. 'J'he apparatus was completed by 
attaching a short metal tube at either end to carry the 
silver- bridges, taps, firing wires, &e. — the interior of these 
tubes being coated with paraffin and lilled with hydrogen 
and oxygon. They were joined on to the glass tube (whop, 
the latter was fillip with hydrogen and etilorine) immedi- 
ately before the gases were fired. A year later it was 
possible to obtain 6 ft. iron tubes lined with glass, tubes 
which could be screwed U}> tight to one another with 
paraffined asliestos washers. In this way T Imilt up a 
glass tube Tit) ft. hjiig, and confirmed the earlier experi- 
! ments. 


1 
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The first point to determine in the explosion of hydrogen 
with chlorine, was whether aqueous vapour retarded or 
faoilitati^tl the explosion. I knew of no published researches 
on this point, when our measurements liegan ; most 
experimenters had used moist gases. But Ih’ingsheim’s 
work (1887) showed that moisture has a great effect on 
the union of hydrogen with chlorine under the influence 
of light, and our wi>rk confirmed this in a striking way. 
We found the liglit required to explode hydrogen and 
chlorine, when dried by phosphorus pcmtoxide, was 25 
times more intense than that required to exiilode the moist 
gases.* I can easily demonstrate to you the effect of 
drying the gases, by submitting a dry ami a wet bulb to 
the light from a “ magnesium flash ” equidistant from 
the two bulbs. The wet bulb is shattered to powder, 
the dry bulb remains intact. But this is not the case when 
the gases are fired by an electric spoi’k. The mean velocity 
of the explosion-wave- in dried hyclrogon and clilorine ia 
26 m. per second /aster than the mean velocity in the moist 
gases. In otiier words, once the explosion-wave is set up 
by the spark, it appears to travel independently of the 
moisture present which merely acts as a diluent. The 
velocity of explosion in elec;trolytic chlorine and hydrogen 
was found to be rather less than the velocity calculated 
by my sound-wave formula, but much nearer to the ooltu- 
lated number than in the case of the explosion of electro- 
lytic oxygen and hydrogen. When a mixture of two 
volumes of hydrogen with one of chlorine was exploded, 
the found and calculated velocities were in close agree- 
ment. 1 inttsrpret this to mean that, in the explosion of 
equal volumes of hydrogen and chlorine, the temperature 
in the wave-front is high enough to dissociate some hydro- 
gen chloride. Jn the following table I compare the found 
and calculated rates of explosion for some very different 
mixtures of gases : — 

Mates of the explosion' wave in metres per second. 



, , - - M #w» nfiUw ■ 

.%)4W«h mm. 1 beItoT«, thevelore^ imt oouUm$ 

mieUf Vttii hydrogen *t tl:^ high loinperntore ol the 


first ohMTvatioxi on the union of hydrogen uad 
chlorine under the infiuenoe dE light is due to W. Cruiok* 
sl^e-Tilr hi 1801. I)elton» in the summer of 1809, expch- 
mimAiTig with the mixed gases over water, noticed that a 
diminution did not take pace immediately on exposure to 
hght, but only after a minute or two ; that the more 
powerful the light the more rapid is the combination; 
.that the combination is checked by shading the eudio- 
meter ; and that bright sunlight causes an explosion. 
Gay-Lussao independently observed the explosion of the 
mixed gases in bright light. 

The systematic study of the action of light on hydrogen 
and chlorine was taken up by Draper in 1843. He devised 
an ingenious |J tube lor preparing the gases electro- 
iWoauy, and storing them over water saturated with 
chlorine in the closed arm of the (J- diminution in 

volume, owing to the formation of hydrogen chloride and 
its solution in the water, was read oit on a scale attached 
to the open arm. This instrument he called a titho- 
nometer, and the action of light on the mixture he called 
tithonisation. The name is a somewhat puzzling one. 
The only derivation I can think of is from the Greek 
demi-god Tithonos, the husband of Aurora. Now 
Tithonos is pictured in Greek mythology as a decrepit old 
man shrinking before the briliance of his wife — the god- 
dess of the dawn. Tithonisation would, therefore, be the 
process by wliioh a man absorbs the penetrating shafts 
uirected nipoti him by hia more brilliant wife, and finally 
shrinks up when she oasts the light of her countenance too 
continuously upon liim. The name may be appropriate 
for the absorption of light and the subsequent shrinking 
of hydrogen and olilorine — though we cannot help wonder- 
ing whether Dr, Draper was a confirmed misogynist. Sir 
Henry Roscoe, with greater gallantry, has rejected the 
name in favour of “ actiiiometer.” 

Armed with hia tithono meter Draper proved that a large 
amount of radiant matter is absorbed before chemical 
combination takes place, that combination then begins 
slowly and increases in rapidity until a constant rate is 
attained. Ho showed that the change impressed on the 
chlorine by the absorption of light prior to the combination 
was not lost on standing in the dark for some hours. 
Draper also showed that the maximum Bensitiveness to 
light was attained when the gases were present in exactly 
equal volumes, a small excess of either gas retarding the 
rate of combination considerably. 

Draper established the fact that after the rate of com- 
bination had become constant the movement of the 
tithonomoter was proportional to the quantity of the 
incident rays. 

One of the most important observations made by Draper 
is that chlorine, when exposed to sunlight, and then mixed 
(in the dark) with hydrogen, combines immediately with 
the hydrogen when the mixture is exposed to diffused day- 
light ; wmxreas “ non-iusolated ” chlorine, when mixed 
with hydrogen in exactly the same way, shows a long 
period of inactivity. This change in the chlorine pro- 
dnoed by sunlight lasts a long time, and is not due to any 
temporary elevation of temperature. Draper, therefore, 
regarded the light as being absorbed by the chlorine and 
as exoltdng its affinity for hydrogan : insolated chlorine 
being thus an allotropio form of ordinary chlorine. It 
has always appeared to me difficult to explain away the 
foot recorded by Draper ; but other observers, working 
with apparently more delicate instruments, failed to 
detect any difference l>etween insolated and non-insolated 
chlorine. It remained for Bevan to explain this dis- 
Orkney. 

Bunsen and Roscoe g^tly improved the apparatus for 
observing the action oAight on the mixed gases, and their 
actinometer has served as ^he model for all subsequent 
instruments used in these investigations. It will be 
interesting, ihertfore, for you to examine the actinometer 
on the table, one of the originsi instruments devised by 
; Bunsen and Bosooe. I thii& the chief improvement we 
ImUe since mede in this eppsratus is |u the eleetrolytic 
^ the eleiteedM ear^ fund Into 
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and hyjfoogeimin squid volumes, vrimo ea^poiM^* * 
form no hydroehlor^ acid fat the fitht 
after a time they hes^ to combine edth a j 
increasing rapidity untfi a permanent oonstaut aoi 
tained. This ** period of induction,** as Bunsen Snu 1 
called it, was attributed by them to the breid^ 
by the action of light of a resistance to the eoinh 
of the two gases ; they did not cohsidQr that the c 
was altered per ee by the light, or it# affinity es 
In fact, their experiment of bringing the insolatea g"”' 
separate tubes into the induction ve^l appeared! 
that chlorine, when illuminated by itself, was just lh]j 
same condition os uniUuminated chlorine. This C 
crepancy, Bevan has shown, is due to the aoti^ of ^ , 
water in the induction vessel. If chlorine k fil m nl p a^dl 
over water <as in Draper’s experiment) and faydroM III 
added to it, the mixture is found to be sensitive to J 
if the chlorine is illuminated in a tube and then iHtpmea 
through water, the “ activity *' of the chlorine may bo 
destroyed by the water (as in Bunsen and Boseoe*8 expori* 
ment). It still remains to be eirolained why the WOtSU* 
should so act, and on this problem I hope to show you SUuk 
very recent experiments that throw light on it.. 

On another important featiuo of the ** InductlStt ’* 
Bunsen and Roscoe’s experiments differ from those hf 
Draper. Draper thought that the induced gases retaluo^ 
their sensitivgnoss indefinitely ; Bunsen and Roscoe fOUttd 
that the induction effect gradually died away in the dslICf 
although the diminution of activity in the dark was nsuolt 
slower than the increase in the light. Hero, again, SiU 
explanation of this gradual diminution of sensittvtUUku 
has only recently been attained. Bunsen and BciOOle 
also showed the groat effect on the amount of oomtfinkt^fi 
due to the presence of a small excess of either of ihe 
hydrogen or chlorine ; and the still more marked dimlpu^ 
tion catised by the presence of small amounts of oiygplU* 
This marked effect of small quantities of the reiMUg 
shows that the combination in the light is not gq^nirnsd 
by the ordinary law of mass action.^ 

Wlien the cldorine and hydr<^en mi^ure bron^^t to thu 
sensitive state is illuminated for an instant, «,g., ^ sn 
electric spark from a Leyden jar, there is a sudd^ SUpfUl* 


Sion of the gases, followed immediately W a TOntracnonu 
This effect was described by Draper, ilmngsheim, whU 
seems to have rediscovered this * Drapw eflOot ** ihulO* 
pendently, attributes it to the dissociation of the mbl0Otd||M 
and the recombination of the dissociated atoms, Bk 
considered that he had shown that no hydroofaloariC 
was produced by the momentary illumination, and, 
fore, that the expansion could not be a heat effect, ^ 
sheim was the first to produce evidence that wat^ \ 
part in tho reaction between chlorine and hydrogSU iftj 
the influence of light. His idea was that the iseaxu V 
decomposed by tlie chlorine forming an iutSflMsd^^ 
compound, e.o., an oxide of chlorine, which. In li^ 
decomposed by the hydrogen with fotmatlon ox 
chlorio acid and water : — 


i. H*0+CL«Ha + atO. 

ii. Cl20+2fij-*lHa+H*0. 


The rate of production of hydroohlorio acid depsui^ 
on the amount of hypoemorous oxide ptossut, 
depends on the length of exposure and the intsuslw 
the light. When the rates of formatiou and deebmj^W^;^ 
of the hypochlorous oxide have become 
formation of hvdroohlorio acid will continue at a 
rate which will depend upon the intoni^y 1 

Among those who have worked in tne Ow^ j 
during recent years on the union of hydre^eu <Had! 

Dr, J. W. Mellor has particularly stndiM tbu 
effect,*’ He has shown, I think oonclusiv0]lj^^* 

Bud^n expansion is always accompanied bjf ^ 
tion of hydrochloric acid, and k proeably due " 


evolved m its formation. M«d1or has 
intermediate body is formed ^ the p" 
tion, k cannot be eitto nypdciub 
the oornwpcnding acl^ jmjojmwfoiik 
addition uf either of ftsse dofti 
j[NKml^tu^on, ^To gcooMt taie 







id k formed by the ohji 
the ^other h«adi, 



ilr ** ft«m>oiftted ” cc« 
k, water and hydrogen. 
--- V — ^ring ehoWn that moist 
to made active by Ught, as proper had stated, 
that an in^memate compound of chlorine and 
jtiJS!? “ fome^ and that this reacts with hydroffon 
^ Ipming hydroolxloric apid and water. ® 

, pother mode of attacking the problem of the mode of 
* aotm of Hjht is to determine the filtering effect of 
omonne on the actinic rays. Bunsen and Rosooc found 
at a mixture of chlorine and hydrogen absorbed more 
ftt than a mixture of chlorine with an inert gas ; and 
^or has found that moist chlorine forms a better light- 
, iraeen than dry chlorine. Further experiments on these 
' iMnes are wanted. 

I Imve now to bring before you a short account of the 
rooent work which has been carried out in the Owens Colletre 
Mid C. H. Burgess. The 
oatails^ of their experiments and their theoretical condu- 
moiis are not yet published, but I am permitted to show 
you mqponmentally with one of their actinometers the 
fact they have established, viz., that mixtures 
o* h^ogen and chlorine may bo made which retain their 
senBltiveness to light for an indeHnito period— mixtures 
that have m short no period of induction. According to 
Chapman and Burgess the pure gases always combine 
iMtantommusly ; it is tlie presence of impurities in minute 
traces that produces the priod of induction. 

In their earlier experiments, Cliapman*^ and Burgess 
J^ved that the gaseous mixture, rendered active by light 
standing over water in the dark, but 
th^his loss taame less marked on each repetition of the 
‘^ponment with the same W'ater. Finally, liowever, the 
though slight, did not entirely dimjrpear. This led 
them ^ suspet that the induction period might be due to 
^me impurity, and that the water might acquire from 
^ gla«a something that retarded the rate of eom- 

bination. ihese experiments clearly («tablished the 
nooessity of making the water “ active as well os the gases 
themselves. When salt solutions, c.g., calcium or barium 
ohlonde were employed instead of water, far longer indue- 
tm penop were observed. But after snflicient insolation 
jad shaking of the solution with the gases the lattor 
hocame as sensitive as over water. The substitution of 
a tqmarf'Z vessel for the glass actinomctcr apricared to 
oonfim the view that glass destroyed the activity: 
Imt the effect was reaUv due to the fact that the quartz 
vessel had been heated in order to drive out the air. 
AXjpen^nts at 100® C. soon demonstrated that water 
Jtidsiat solutions heated with chlorine became rapidly 
. question whether the decay of activity 
^ standing in the dark was increased by raising the 
tomprature was also tested; the rate of dec^v of 
tooroi^y ^kted gas over barium chloride solution was 
by heating. If light produces some “ active 
gino pie m chlorine oapble of bringing about the com- 
^atl<m of hydrogen and chlorine, heat also has the power 
of producing same principle in chlorine water, and 
Wajw saturated with this “ activity ” no longer dissolves 
*wtive principle from the active gases in contact 
Mowover, the “ activity ” cannot be pumped 
the solution with the dissolved chlorine ; on the 
dddtrarv, a solution from which the chlorine had been 
prapsd away was foimd to lie more “ active ” than the 
BO^on saturated with chlorine. 

Camyman ^d Burgess had now shown that solutions 
S Si stopping the formation 

M hydrochloric ^d for many hours, but that once the 
Inductton perio# wm over the gases combined rapidly 
the iwtion of light. This was difficult to reconcile 
fito wy theory of the gradual formation of on inter- 
oompund, since such a oompund should be 
the same rate that it is afterwards decomposed 
the constant stote is reached. Again, Chapman 
po BmgM itiiroduood into su active mixture of hydrogen 
gjj Chlorine, standing over an active solution, <wi equal 
of w unin8orate^.mixtui« of I? an 

iWBWnediato oompundjl^ slmdy present in the active 

!L of hydroohtoric acid 

rto abibluf^lj ntopj^ tor M |>WU«I* 


«e aiffl^y <tf te(xmol)iQg thesO Sssival xesoifu/iinsii 
fav moary of ^ formation an intonpddkto 
led C^pmsn and Burgess to oonsiacr another pesHule 
explanation. Could the solution contain some imnwlty 
which alone at by reacting with chlorine could gfW off 
a ToUtile ^y capable of stopidng the reaction until 
^mpletoly destroyed ? Ammonia seemed such a 
impurity, and experiments promptly showed that it 
gossessed the retired popertios. Solutibns rendered 
’ hy boiling with chlorine were rendered “ in- 
ootive by the addition of a trace of ammonia when 
cold. On exhaustion, the ammonia or its ohlorine deri- 
vative was removed, and, of course, on boiling the solution 
with chlorine the ammonia was destroyed. Chapman 
and Burgess have shown that the induction period is 
proportional to the quantity of ammonia in the water. 
They have further shown that the very slow decay of 
activity, found when the active aotinometer is allowed 
to stand for several days in the dark, is due to the oxidation 
of some trace of albuminous substance in the water 
with the formation of ammonia or its derivatives. Water 
or salt solutions which have been well boiled with chlorine 
show no “ decay.** 

The actinometer on the table before you was prepared 
by Mr. Chapman and has now been standing some 28 
hmirs in the dark. I will ask you to observe the position 
of tlie index on the scale while I flash on to the bulb the 
rays from an incandescent electric light. Notice the 
instantaneous expansion (the Draper effect) followed by 
the steady movement of the liquid along the scale towards 
the bulb. There is no period of induction but a uniform 
formation of hydrochloric acid.* 

But if Chapman and Burgess have explained the 
induction period by their laborious research and close 
reasoning, we have still to answer the question “ How 
does the water* vapour influence the combination ? *’ If 
chlorine can act on hydrogen in presence of water, why 
does it not do so so long as tlie ammonia-impurity is 
present ? It is conceivable that chlorine slowly forms 
a compound with water, and that this compound rapidly 
acts on the ammonia-impurity by chlorination, hydro- 
chloric acid being formed only when all the impurity is 
destroyed. But to my mind there are great difficulties 
m this view. The facts established by Chapman and 
Burgess can, however, be otherwise interpreted. I have 
not seen their interpretation, but, on thinking over their 
experiments, several possible solutions presented them- 
selves to me, and one interpretation wliich I think worthy 
of your notice was suggested to me by the phenomena— 
so much under observation at this moment — of a large 
political meeting. The individuals— the molecules of the 
meeting— were, not reacting under the stress of collisions 
in a more or less heated stotc ; they — like our hydrogen 
and chlorine molecules in light— were being acted on 
from a distant platform by mere vibrations of a ^m- 
pathetic kind, and wore being induced and stirred to 
futo^ action. Suddenly a young lady waved a 
and lifted up her voice — unsympathetically. If it had 
been a question of a change brought about by eoUi$uma 
between individual bodiea, the young lady would havb had 
very little oh^oe to effect anything among so many more 
powerful bodies ; but her effect on the narmony of the 
meeting was instantaneous and complete. The whole 
programme of proceedings was stopped for half an hour. 

Suppose that the system Cl*, 1^0, is set gradually 
vitiating by light and that, when the proper harmonio 
vibration is set up, then it is possible for chemical change 
to occur. Now the presence of a small quantity of a 
vibrating body “ out of tune *’ might stop the harmonic 
vibration of the other molecules, and so stop the chemical 
action. A very small proportion of the discordant body 
might suffice. 

I told Mr. Chapman my Interpretation of his facts when 
he at once said, “ That is the essence of the explanation 
I have worked out.*’ 


JJPwUnent alter ttie Isoture. a dtep or 
14 Jrom tiM satM the 

^ bulb, ^ M 

I no ^ 4lsste<^s^ wA fsSm 



p^m^i% diTMtly with hydro^ When we oem- 
ttSSdliie wwh. fow 7hBS^ ^ it required eo^ 
^odiirege to think thet eny uwrful ^ 

eerv^ hy redeteminiug * ounetMit whioh the hij h«t 
liYing critio docUured had been meaaured with the 
maguifloent acoureoy of SW determination.’ Bu^ 
by ithe time our measurementa were eompleted, 
evidence began to come in indirectly that possibly even 
Stae might have made a mistake. But apart from any 
oomdderable error in any of Stas’ determinations, the v^ 
indirect method by which the atomic weight of oWorme 
h ad been determined made it certain that an error in any 
part of^e chain connecting chlorine with hydrogen would 
be repeated from link to link, and would become evident 
only when the two ends of the chain were connected up. 

A direct comparison between hydrogen and chlorine 
might not only serve to detect any systematic error in 
this chain of ratios, but such a comparison, inasmuch as 
it does not involve the probable errors of other ratios, 
would be ccetfria paribus more exact. Again, ^e closing 
of the chain between hydrogen and chlorine with reason- 
able accuracy would permit the accidental errors to be 
distributed and prevent their accumulation at the uncon- 
nected end. The accumulated probable error in Clarke’s 
recalculated value for chlorine is 0*0048 ; the probable 
error of the mean of our nine experiments is 0*0019. 

The suggestion to carry out this work was made to us 
by Professor Edward W. Morley, who happened to visit 
our laboratories when pure chlorine was being prepared 
by the electrolysis of fused silver chloride. He suggested 
that we shoulcl burn weighetl hydrogen and chlorine in a 
closed vessel. Just as he hod burnt weighed hydrogen and 

^^lorine was prej)arcd for our determination by the 
electrolysis of silver chloride fused in a Jena glass U‘tnbo, 
to the arms of which purided carbon poles were fused. 
The chlorine was condensed to a liquid and weighed in a 
glass bulb connected with a sealed tul)e and tap. After 
the bulb had been weighed and brought into position, 
the scaled tube was broken by a small glass rod falling 
on it inside the apparatus. The gas could then escape 
by the tap and ground tubulure into a largo combustion- 
glol^. The tap had the jxiculiarity that its smaller 
diameter was at the top. so that instead of the key having 
to be pushed into its sheath, it had to bo puUed mU> it 
to fit. The pressure of the chlorine, therefore, instead 
of tending to loosen the key, only made it fit more tightly. 
The hydrogen, prepared by the electrolysis of a hot solution 
of barium hyoroxide, was dried by potash, passed over 
heated sponsgy platinum to eliminate any oxygen, thmi 
through long (j -tubes filled with purified phosphorus 
pentoxido, and was finally absorbed by palladium. After 
the apparatus had been well washed out with bydrog^ 
the palladium bulb was sealed off and weight. The 
hydi^gen was introduced slowly from the p^ladium into 
the combustion-globe previously filled with chlorine, 
Aepark lighted the jet whioh was kept burning by regulat- 
ing the suptdy of the two gases until all the chlorine had 
been volatilised. About 2 per cent, of chlorine remained 
imbumt in the globe, whioh contmned pure water to absorb 
the hydrogen chloride as it was formed. The residual 
gases were then analysed. 

The mean of onr nine determinations gives the atomic 
weight of chlorine os 85*195 if H.«= 1, or 86*463 if 0 =* 16. 
Our value is considerably higher than that given in Prof. 
F. W. Qarke’s “ Recalculation of the Atomic Weights, 
Vi*., 86*447. But that Stas’ figure is too low has been 
eoi^rmed indirectly by the work of Proi ^eodore 
Richards <m the ratio between silver and chlorine, and by 
the work of Hr. Scott and of Mr. R. W. Gray on the 
atomic weight of nitrogen. It may indeed turn out 
that the highest of the values found in our nine experi- 
ments are more nearly correct than the mean. Mir. 
Edgar is continuing the investigation and hopes to avoid 
Oike source of error by burning the chlorine jet in an 
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THE LOSS OF NITRE IN THE CHAB4BER P) 

Part IL 

BY J. X. H. nroLis. 

(Sec also this J., 1904, 043,) 

Up till the last few years the methods which havO/be^ 
available for the analysis of a mixture of gases haVa hm 
those in which the changes in volume of the ga s e s ha*n 
been meaaured either when the gases were pass^ 
some liquid which absorbed one of the oonsUtuttilitn pi 
when chemical action between two or mmre of aon 
stituenis was brought about by means of a spark. 
although these methods are quite satisfactory whan isM 
percentages of the different constituents are ail ^Issalihl 
large, they are not at all accurate or convenient fWhCi 
the constituents which are to he estimated form onl^ 
a very small percentage of the whole. Thus, for cxiunptt 
if the perceatago of carbon dioxide in the air iii tO 'n 
determined by measuring the contraction that takes 
when a given volume of the air is treated with potaimi All 
extremely elaborate and complicated appaiatiis is naoss 
sary in order that the changes m temperature and ptessfihi 
may ^ compensated. Hence such a detonnlnat ic m h 
more conveniently carried out by determining tto catWSI 
dioxide itself by chemical methods, e.g., by abiorhiiig. h 
in standard baryta and titrating the excess of baiyta 
oxalic add. But in a case in which the constituent ostuiil^ 
be absorbed in such a way (e.g., nitrous oxideb WM 
analytical methods have almost completely failed,.. 

The discovery of convenient methods lor prensii^ 
liquid air at a moderate cost has placed a new metnpa p 
the hands of the analyst. For many 3roars tbii 
has been in the habit of separating liquids Irpm ons snntto 
by the process of fractional distillation ; and sin^ 
means of liquid air nearly aU gases can be tnnwd 'iil^ 
liquids or solids, one has only to devise nmlhoda 
convenient fractionation of these solids and llgsmia il 
order to produce the desired separation. In the olSWfo 
the ordinary distillation of liquids the prooeiS i| niM}^ 
carried out at constant pressure and the separation 
miscible liquids can be carried out comvmwy 41 If 
line representing the dependence of the imUmg|Naiim ~ 
the comiioBition of the liquid present* no inw ||p' 
maximum. In the case of the distUlatjlon 4M < ^ 
gases, however, it is more convenient to uaATF 
distillation isotherxnally $ and although tho al|0^ I 
tion still remains valid, yet the oondiuons of tm 
and pressure can be changed so readily thatHias 
is more likely to be complete. 

The methods for the fractionation of igAli 

were first worked out and used by Ramsay abd 
(Proo. Roy. Soc., 1898, tt, 488; M, 183; PhlL " 
19011 in their work on the new gases of ihA Ob 
and the fact that krypton and xenon weie ^ „ 
cdthough they amount to only one part in seWid;) 
by vonune, shows what an exteema)]^ ftsod ^ ^ 
can be effected by this method. It seamed 
the same process might be suitable for the sedu 
of the difficult problems in gas analvsif ; ^ 

Ramsay kindly suggested that I should a'"^ 
in this way a probl^ whioh ariaes in co 
chamber process for the manufacture < 

In this manufacture an amount of nitre ) 
tiniully supplied which is equal in we]igh| 'tn I 
cent, of the total sulphur burnt* ^A 
invearigators have attempted at t 

what iSoomea of this nrtrk but thelf dw**t* l 
aimceta^ The Anw haa'_ 
have not l^own to ' what 'Iota 








JJow* wiiateT^>iew w« t*ke of th» theory of the reec- 
IIIMli m ohamberB^ the nitre must ^ oonsidered aa 
ppeient either m nitric oxide, nitrogen trioxide, or 
MttMBn peroxide, and if there is sufficient excess of 
Qixygnn the nitre should not be present as nitric oxide for 
•W, l^gth of time. Hence, since nitrogen trioxido and 
perinide are both soluble in sulphuric acid (C.O.V.) 
fomaing nitrosulphonic acid NOjSOpH (and possibly 
nitaio add) they should be retained by the acid which 
passes down the Gay-Lussac tower. This acid, when 
it jg pass^ down the Glover tower, is donitrated by the 
•tilphur dioxide coming from the burners, and the reaction 
mgy be written as 

2 N 02 S 0 aH + SO 2 -f 2 HaO * 3 H 28 O 4 + 2 NO. 

Hence, since the nitric oxide formed passes on into the 
chambers, all the nitre should be retained in the plant and 
theoretically no fresh supply should bo needed. When it 
was found that, in spite 01 the Gay-Lussac towers, a stead v 
supply of nitre was necessary, two rival theories arose to 
explain the loss. According to the one theory (Vorster, 
“Dingler’s Journal,” 218, 606), which was brought 
forward as an objection to the use of the Glover tower, 
there took place itf this tower, in addition to the action 
already given, the following reaction : — 

2 NO + SO2 + H2O XT NgO. 

In this way a portion of the nitrous gases was supposed 
to be reduced to nitrous oxide, and as this is not absorlwd 
by tlm sulphuric acid in the Gay-Liissao tow'er, and, in 
addition, is of no use in the manufacture of siilphuno 
amd, it would be a total loss. Lunge (” Dingler’s 
Journal,*' 225, 474) showed, however, that the conditions 
tmdw which Vorster carried out his experiments never 
obtained in the Glover tower, and maintained that the 
loM duo to the formation of nitrous oxide could never 
be very great. The other theory was that the loss 
took place solely because of incomplete absorption 
in toe Gay-Lussac tower. This incomplete absorption 
might be due (1) to the nitre remaining as nitric oxide, 
wa therefore being unabsorbed, (2) to insufficient contact 
between the gases and the sulphuric acid, or (3) to the fact 
that toe nitrous vitriol formed would liave a certain dis- 
sociation pressure, and that therefore a ewtain proportion 
of too nitrous gases would always remain uuabsorbed. 
But since, fn the Oey-Lussac tower, the gases come in 
contact with a stream of sulphuric acid flowing the 
opposite way, they should, as they leave the tower, be in 
eouilibrinm with the acid entering the tower, viz., pure sul- 
furic acid, and therefore should contain no nitrous gases. 
For many years a controversy raged between the expo- 
nento of the ” chemical ’’ loss and those of the “ meohani- 
cid ’ loss, and the question has never been satisfactorily 
s^ltued. There is no doubt that the chemical loss was at 
first greatly exaggerated, some chemists (this J., 
1884, 8, 134 ; 1880, 5 , 167) even saving that the chemical 
less could account for 31 per cent, of the nitre lost. 
But in^the same way, Rond (“Traiti:*.” pages 313, 393) 
ociolsred that the unavoidable mechanical loss amounted 
to 96 per cent, of the whole loss. In all probability the 
lOiS ww due to both causes. 

Sin^, according to both theories, the nitre was carried 
iu the flue leading from the Gay-Lussao tower, it 
mmt be thought that an analysis of these flue gases 
WUld prove which theory was the correct one. But in 
tuese flue S^es there was a very large proportion of 
nitto^ and oxygen, and therefore analyses were diflicult 
to cany out. Some nitrogen jieroxide* and some nitric 
ojride were certainly present, but it was difficult to absorb 
them completely. In addition to this, the flue gas usually 
contained a small quantity of sulphur dioxide, and when 
toe gasee were passed through any absorbent a compli- 
Oite a seriee of side reactions took place between the ■ 
peroxide and the sulphur dioxide, and the result 
that the analytical data could not be interpreted, 
in' addition to this, there was no absorbent for nitrous 
when its partial pressure was so smaljy and, therefore, 
presenoe could not be detected much less estimated, 
pfoblem, therefore, seemed to be one #hloh might be 
■eiyea^ oenying out analyses ny hieans of foactionation 
at lotr temi^tures. ^ 

iisiee toe ^tee lost (calcndbted 4 $ nlteate] is 


in w^ht to about 8 pet cent, of the sulphut buriii 
it Is possible, a we sesume that the vhoh nitee test U 
earned away in the flue gases, to calculate what propoor* 
tiw by volume this loss represents. In the lyrites buinen 
about 48 per cent, of the ore is sulphur which bums to 
form sulphur dioxide, another 48 per cent, is iron, which 
bums to form ferric oxide, and the remaining 4 per cent, 
remains more or less unchanged. Now, 32 grms. of sttl- 
phur will require lix22-4 litres of oxygen to form sulphra 
trioxide, and 66 grms. of iron require }x22*4 litres tc 
form ferric oxide. Hence 100 grms. of ore reouin 
/48 3 48 3 \ , 

\32 ^ 2 ^ 4 / ^ oxygen* 64*8 litrea 

The fluo gases usually contain about 6*5 percent, of oaygen, 
which is 6*6 top cent, of the original volume of air. Hence 
21-“6’6==16*6 per cent, of the air passing through the 
burners is the quantity of oxygen used to form sulphur 
and iron oxides. Therefore, each 16 ’5 vols. of oxygen 
used means 84*6 vols. of flue gas, i.e., 100 grms. 01 ore 
mean 353 litres of flue gas. 

The loss of nitre corresponding to 100 grms. of ore is 
3 X 48 

~iob nitrate which would give a volume ol 

3 X 48 ‘^2*4 

nitric oxide == x litres = *380 litre * 380 c.c. The 

loss of nitre should therefore give rather more than 1 c.o. 
of ni^c oxide or an equivalent amount of any other oxide 
per litre of flue gas.* This calculation shows, therefore, 
that if a workable quantity of the nitrogen oxides is to be 
obtained, the volume of gas dealt with must amount to 
10 — 20 hires. Now, although this volume of gas can 1 m 
easily worked with wiien once condenseci to a liquid, yet 
it would not be easy to carry gaseous samples of Ifl— 20 
litres from the sulphuric acid works to the laboratory. 
It was, therefore, necessary to carry out the first stagM 
of the fractionation at the works themselves. 

The flue gases consist of (1) a mixture of nUrogtn and 
oitygen containing a1>out 6*6 per cent, of the latter. This 
mixture dcKjs not hquefy imder atmospheric pressure at 
the temperature of liquid air boiling m an open vessel 
(—189® C.) ; (2) nitric oxide, at —189® C., this is a white 
solid which has a vapour pressure of about 0*76 ram. ; 
(3) carbon dioxide coming from the atmosphere; (dj 
nitrouc oxide; {5) nitrogen trioxidt and jperoxide; (6)«i/pli«r 
dio^e; (7) sulphur trioxide and the vapour of stdphurit 
acid. These latter substances 3—7 are all non-volatile 
solids at — 189® C., and therefore it should be easy to 
separate them at that temperature from nitrogen, oxygen 
and nitric oxide by pumping away these three gases by 
means of a mercury pump. By this method, of course, 
the nitric oxide would be lost ; but it seemed worth while 
to carry out a few experiments to determine the amounts 
of the other oxides of nitrogen w liioh wore present in the 
flue gases. In order to test the method of separation, a 
quantity of air containing a known amount of nitrous 
oxide — the most volatile of the other oxides — was passed 
through a glass spiral which was cooled to —189® by 
immersing it in liquid air. This spiral could lie evacuated 
by means of a Tfipler pump ; and, after the whole mixture 
had passed through it, the spiral was evacuated, thus 
living only the solid nitrous oxide behind. The liquid 
air was then removed and the nitrous oxide pumpSl off 
and collected. Its volume was then measured and com- 
pared with the volume taken. Two results, which are 
given in Table I., show that the amount of nitrous oxide 
lost is not more than 0*003 per cent, of the whole volume 
fractionated. Hence this method should give almoet 
the whole of the nitrous oxide, &c., contained in the flue 
gases. 


Table J. 


Tol. of air used. 


1000 
UOO 0 . 0 . 


NsO taken. 


1*81 C.C. 

1*44 e.c. 


FfO found. 


1*28 

1*42 




9-ooa 

0*002 


ttam Him -wilfc a* “““ 




■ ^ o« flJiKtow 0* wit»tan<H» jWA «o«4d 

alMMirbeiito until the eiilphut dioxide had ^ 
from the nilwaon trioxide and peroxide io that tWi stage 
of the aeparalion had to he done by mw^ of » ee^d 
traotionaS^ It waa found that at —122^ C. the melting 
ooint of crude ether, only the nitrous oxide and oarlwn 
S^de veto volatile, so that these two could be separat^ 
from the other bodies at that temperature. At —96 t.. 
the sulphur dioxide begins to distill oyer, at the same 
time nitrogen trioxide decomposes giving mtno oxide and 
peroxide, of which only the nitno oxide distdls over 
Hraoe, at —96® C. sulphur dioxide and nitno oxide could 
be pumped away from the peroxide and separated from 
one ano^er by a second fractionation at 189 C. In this 
way, the fine gases were divided into the following 

fractions ; — , „ . .j, 

1. Nitrogen, oxygen and nitric oxide. 

2. Nitrons oxide and carbon dioxide. 

8. Nitric oxide (from trioxide). 

4. Sulphur dioxide. , , . . , , 1 1 

6. Nitrogen ^leroxido and sulphuric acid, and possibly 
nitrosulphonic acid. , . * j 

The analyses of these different fractions then presented 
no difficulty. Fraction (2) was measured, then mix^ 
with oxygen (or air) and treated with caustic potash. 
(The addition of oxygen or air lowered the p^ial pres- 
sure of the nitrous oxide, and therefore lowered the amount 
dissolved by the potash.) The residue was then again 
fraotionatecl at —189° C3., and the nitrous oxide thus 
obtained pure. It was then measured, and its volume 
deducted from the original volume, the difference being the 
volume of the carbon dioxide. Iractioiis (3) and (4) 
required only to lie measured. Fraction (5) which was 
left in the spiral, after the fractionation was complete, was 
shaken with air and water, thus forming sulphunc^and 
nitric acids. The solution formed was titrated with Jn/W 
barium hydrate, and the amount of barium sulphat=j formed 
was determined gravimetrical ly. From the figures thip 
obtained, the amounts of nitrogen peroxide and sulphuno 
acid could be calculated. , . , i 

A method for analysing the flue gases Imvmg thus been 
worked out, experiments were made in a sulphuno acid 
works in order to see what conclusions could be drawn ; 
and Dr, Messel, of Spencer Chapman and Mossel, Ltd., 
very kindly gave me leave to carry out. some analyses 
at the works in SUvertown. The plant which was t<«ted 
consisted of two sets of chambers which had one Gay- 
Lussao tower each and a third one in common, and the 
samples were taken direct from the flue which led from 
this last tower to a large chimney. Two large carboys, 
fitted with corks and tubes and filled with water, served 
as aspirators, tlie volume of gas taken bein^ equ^ to the 
volume of water run out, the pressure bemg shown by 
means of a small mercury gauge. The water was run out 
at the rate of about 6-6 Utres per hour. In order to cool 







at tne rate oi »umuv u— w 

the gas thoroughly, was passed through a spiral of the 
design shown in Fig. 1. TU gas entered by the tap A, 


and passed down the spiral and then out by ^e tap 
Since the volume at ordinary temperatnr^ and piagsum, 
of the gae, which would be condensed in the spiral, Ailm 
be considerably greater than the volume of the spiral 
bulb C was evacuated before each experiment aiw ™p 
the tap D closed. In this way after the whole volttipt w 
gas had been passed through the spiral, t^ tape 
were closed, and then D opened. ^ that oondeMed 
gas could, on warming up, expand mto the bulb C. ■ 

The samples of gas were in some cases wpirated Oiieow 
from the flue through the spiral, but, in the ©anie^Xps^ 
ments, a wash bottle containing con^tra^ si^WJ 
acid was placed between the spiral and the flue, w 
means, the last traces of nitrogen peroxide and 
were removed, and all risk of the formation of bl^b« 
crystals in the bulbs was avoided. Since, nowevw, tl 
was found to be impossible to estimate the 
absorbed by the sulphuric acid— the quantity heipg IfP 
very small— in the later experiments the waahto ^ 
omitted, and the gas taken direct from the flue WPPgw 
the spiral. In the earlier experiments the nltrogm 
oxygen remaining in the spiral when ^e tepa A* » Wjjt 
closed wore not pumped out; and therefo^ 
gases warmed up, any nitric oxide was turned into jpewjjdwit 
But in the later experiments the spiral waa 
means of a small mercury pump while it waa itiU IWW 
liquid air, so that any nitric oxide that bad been oondwp* 
remained unacted upon. The results obtain^ 
in Table IL , , ‘ 


Table IL 


Nitric oxide 
Yeflome c.o. in 10 
in litres. Utres. 


22*8 

Jans 11 20.4 

July 1 27*0 

»*18 

OctW J18;J 
so*o 
£0*8 

Hov. 1* JSl 

ilili 


CJarbon Nitrous Sul]^ur 1 , . , ISSS “^w^tees ^ 

dioxide oxide dioxide Besldnsl sulphate 10 Utres. 

c.o. in 10 c.c. in 10, c.o. in 10 acidity.* p« lo — ;;;;; 

Utres. Utres. Utres. iTTuIres. ^ ^ 




_ 6>40 

— 7*70 
6*18 

— 6-6 

_ 6*82 

— 6*66 

_ 5*65 

6*68 

5*68 

^ 4*66 

4*88 

^80 4*68 

5^40 5*4 

0-49 1*2 

0*82 0*0 



Gases waab^ 

^ with 04t>.V. 


0*0888 0*0188 2*87 

0*0888 0*0181 2*89 

^0100 0*0060 8*00 

0*0208 0*0070 J*»f 

0*0287 0^ 4*20 

0*0270 (W008 I 

tl>0886 0*0098 4*40 

1*20 


' ^«.AMdiua .•6^tir'iS'>;ikw» if 






TbeM 15 MsilyMs ftiU into two' ^aMas.^ In the fimt 
#efV^ escperiinentB, the gaeee were washed with strong 
jmlpnitfio acid (C»9‘V.) befope they pasBe4 tblongh the 
spiral ; while in the last eight oasesi the g^es passed 
4ll^t from tlie flue into the spiral. The effect of this 
^aahing was that all the nitrogen peroxide and water 
vaTOur were removed, and therefore the sulphur dioxide, 
which was caught in the spiral, remainea unacted on 
when the gases warmed up. In the last eight cases the 
^sulphur dioxide formed oKamber crystals m the spiral 
and bulb, and was, therefore, found as sulplftirio acid. 
An attempt was mode to preserve the sulphur dioxide from 
^action by drying the gases with phosphorus pentoxide, 
but this seemed quite ineffective. 

In considering the different nitrogen compounds found 
in the flue gases, it will bo simplest tn begin with the 
question of nitrous oxide. According to the exponents 
of the “ chemical loss ” theory, .the loss os nitrous oxide 
should be a considerable proportion of the wliole loss. 
The analyses, however, at once dispose of this possibility. 
It is true that nitrous oxide is found, but it seldom exceeds 
'two pai’ts in 100,000 (equivalent to four parts of nitric 
•oxide per 100,,p00) ; and siiUM* the total loss is 
somewhat greater than one part per KKX) calculated 
aa nitric oxide, the loss as nitrous oxide tl<»es not 
account for moro than 3 or 4 per cent, of the whole 
loss. As such small quantities of nitrous oxide were 
found, its identification was somewhat difficult. It 
can, however, be analysed fairly accurately by moasuring 
the contraction that takes place when it is exploded with 
%ydrogen and by measuring the volume of nitrogen 
generated. The reaction with hydrogen takes place 
according to the equation : 

1*^20 + II 2 — N^2 d* 

Hence, it may be seen, that if tlie substance is nitrous 
oxide, both the contract ion and the volume of nitrogen 
"termed should be eqiaal to the volume taken. In Ti^le 
m. ore given the results of three analyses which serve 
to show that gas was really nitrous oxide. 

TMe JIL 


nitrogen. 


Volume 

Volume of 
hydrosen 
added. 

iVolumo after 

teken. 

1 explosion. 

"c-c. 1 



1*08 

1*61 

3-61 

0*606 

1-06 

0-96 

0-79 

1-80 

1 

1*87 


1-08 

0*80 

0‘81 


0*606 


The analyses of the flue gases show therefore that Tmnge 
WM quite nght in stating that the loss as nitrous oxide is 
very small (“Sulphuric Acid and Alkali,” Vol. L, pp. 641, 
and there is very litUe evidence to support a theory 
i^uction to nitrogen. 

Taking next the question of the nilric. oxide it is at first 
surprising that any is found. It has already been 
ahopi 1 w) that the vapour pressure of nitric oxide at 

— U. IS too high for it to be separated at that tempera- 
iluHe irom the flue gases. The conclusion must, thereforo, 
drawn, that the nitric oxide was not condensed as such, 
bnt was formed in the bulb. Now, in the fractionation, 
iha nitric oxide was found at two stages, namely, in the first 
iNM^tten«when it was obtained mixed with nitrogen, and 
In tlie later fraction when it was obtained together 
with Hie sulphur dioxide ; being formed by the decom- 
position of the trioxide. In the earlier analy^s these were 
not kept sepanube ; but the two parts wore analysed 
'Hep^ately, for all the sam^iles collected on Dec. 22. I'he 
nl&io oxide found as such is given id column A., and that 
obtained from nitrogen trioxide is given in column B. 

, It seems probable then that the nitric oxide was partly 
oondensea with nitrogen peroxide as nitrogen trioxide, 
and that it was partly termed in the bulbs by the action 
of sulphur dioxide. 

From the figures ter the residual aridity (stated as c.c. 
•of N/10 baryta jper 10 litres) aAd ter the rorium sulpliate 
(grins, per Jo litres^ We may oaloulate the quantity of 
Tftdiobune acid in the residua) add^f^y also the quantity 


ed! aeid oxklm of nitiogsm The latter Is best stated as 
of nitcie oxide per 10 Hties, and these flffnres are, given 
in ^ table. . From these figures, oombinedtrith those lor 
nitiio oxide and those tot the nitrous oxide (1 e,o. of 
nitrons oxide is equivalent to 2 c.c. of nitric oxide), we 
may oaloulate the totaf amount of nitrogen oxides found. 
The figures thus obtained vary from 8*10 tp 7*06, and in 
the mean (4*93} account ter about half the quantity of 
nitre lost, the total loss being equivalent to 10*8 c.c, of 
nitric oxide per 10 litres. 

The oonolusion to be drawn, therefore, from these 
analyses is that half the nitre is lost as nitrogen peroxide 
and trioxide, so that the loss is mainly mechanical, being 
due to incomplete absorption in the Oay-Lussac tower. 
This conclusion is supported by the experience of many 
manufacturers, who find that if two Gay-Lussac towers 
are used in series, instead of a single tower, the second 
tower catches a not inconsiderable amount of nitrous 
gases. 

From the amounts of nitric oxide, nitric peroxide, 
sulphur oxides, and carbon dioxide, one can easily cal- 
culate the “ total acidity.” The results are given m the 
column headed “ Total acidity calculated,” the next 
column, giving the result found by the ordinary works 
method on the same day as my experiments, but not at 
the same time. The agreement between these figures 
is not particularly good, but the results are of the same 
order. It is to be noted that quite a high proportion of 
total acidity is duo to carbon dioxide. 

During tliose experiments one pecuUar fact was noticed, 
but not fully explained. In the experiments 6, 6, and 7, 
of Oct. 13, the bulb seemed to contain a colourless gas, 
but whon it was cooled with liquid air the solid that sepa- 
rated was rod and not white, as one would expect. During 
the fractionation of 6 this red substance got into tho 
pump, and at once acted on the mercury. Special pre- 
cautions were taken in analysers 6 and 7 to isolate this 
red substance, but there seemed to he only a small quantity 
and it could not be identified. The fine gases on that 
day, however, containeil a chloride, and it seemed possible 
that the gas was nitrosyl chloride NO(^. This substance, 
however, on being prepared jinre condensed to a yellowish- 
white, and not a red solid, .so no definite conclusion can 
bo drawn. It is possible that nitrosyl chloride was 
present, and that its solid solution in the" other substances 
was rod ; but such a supposition needs further proof. 
Unfortunately, this rod substance was not obtained in 
any other samples. 

The above method, though it gives definite results in 
regard to the nitrous oxide and the peroxide is, as already 
stated, unsatisfactory in so far as the nitric oxide cannot 
be estimated by means of it, since its vapour pressure is 
by no means negligible at — 189“ C. In order, tlier^ore, 
to gc^t the nitric oxide condensed its partial pressure 
above the condensed portion must be lowered, and this 
can be done in two ways — either by lowering tho tem- 
perature or by dissolving dlit the nitric oxide by means of 
a liquid in which it is very soluble. As nothing was known 
regarding the solubility of solid nitric oxide, it was decided 
to try the effect of lowering the temperature, and it was 
found that its vapour pressure became very low <0*1 mm. 
at — 193*^ 0., a temperature easily attainable by boiling 
liquid air under diminished pressure. Hence, by working 
at — 197® C., at which temperature nitrogen and oxygen 
condense very readily, the vapour pressure of nitric oxide 
and (KHisequently its loss during fractionation would be 
negligible. It was therefore abided to make a few 
anidyses by condensing the flue gases and fractionating 
them at a temperature not higher than — 197® 0. In 
this way it was expected that almost the whole of the 
nitric oxide would be left behind condensed in the bulb, 
so that an accurate estimation of the total loss of nitre 
would be possible. The only difficulty lay in measuring 
tho volume of gas dealt with. Since the condensed gases 
would have to be fractionated by making them boil in 
the vacuum of a Fleuss pump, there was no means of 
measuring the volume of gas pumped off, so that the 
measurement had to be in^e by measidHng the volume 
of the liquid formed at a known temperature ; aifd thein, 
Irom Baly^ and Dotman's Vol 81, fk 907) 

meaiuremeiiito of the dtmsities of liquid nitrogen tm 



SffiTooiddi W ma0&0^ Od ^ juKhiMtimi ^ no 

^^30init0m ioolt iiliUje oa nldiiig o«yg^ ^d 

jnKogdn. No«r, at —107® 0. ib« deiudi^ <rf 1i^ Hqirfd» 
JHM fSlili O»0171 toipeot^y. EtenoA 2340 fitrw | 
<rf ft ittlxtare oontftiniiig x per cent, of oxygen end | 
<100 •-x) pet cent* of nitrogen would give a volume of 
liquid - 82x ^28 {100-;:x)^ „ 

i-alo*'*' o-sni 

» S427 - 7 -83X 

Now, in the flue gaeee x«fl*6 per cent 
.*. 2240 litres of gas form 3376 o.c. of liquid 
or 1 o.c. of liquid «* 0*663 litre of gas. 

The bulb used in these experiments is shown in 
Bg. 2. The lower part of the tube was about 20 m^ 
•diameter and IS^ mm. long, and was graduated ih milli- 
metres. In order to malce the fractionation effective 
it was necessary that boiling should be regular, and it 
was found that a few tetrahedra of platinum, such as are 
•used in a Beckmann’s boding point apparatus, quite 
prevented bumping and ensured steady boiling. After 
these had been introduced into the bulb, the volume of 
■the bulb, up to different graduations, was determined by 
running in measured amounts of water. The volumes so 
^obtained were corrected for the contraction that takes 
place on cooling the bulb to — 197“ C- 

In order to meajnuro the temiierature, use was made of 
ft long narrow bulb C, filled with oxygen under pressure 
ftnd communicating with a manometer D. When this 
bulb was placed in liquid air some of the oxygen condensed 
to a liquid and the manometer then registered the vapour 
pressure of the oxygen. By measuring this pressure the 
temperature could be read off the vaixiur pressure curve 
for uquid oxygen. (See Travers Phil. Trans., 1003.) 

In carrying out a fractionation the bulb and th^mo- 
meter were put through holes in a rubber cork which fitted 
the mouth of a large cylindrical iinsilvered vacuum ves^l ; 
4 ind a tube leading to the flue was joined to the bulb at 

A. The vessel was then filled with litpiid air and placed 
4n a larger silvered vacuum vessel also containing liquid 
air. A Fleuss two-cylinder pump (two cylinders working 
in parallel) was then connected to the tube E, and the 
pump being set in action the air in the inner vessel was 
made to boil vigorously, thus lowering the temperature. 
In this way the temperature was lowered to —197 C., 
.and then the tap A, being opened, the flue gas rushed 
into the bulb and there condensed to a cloudy liquid at 
the rate of about 1 litre of gas a minute, the pump being 
kept working slowly in order to keep down the tempera- 
ture. When sufficient gas had condensed, the tap A wm 
• olos^, and the inner vacuum vessel lifted out of the 
aavered one. Through the walls of the vessel one co^d 
then read off the volume of the liquid in the bulb, the 
temperature indicated by the thermometer being noted 
jftlea The Flouss pump was then connected to the tap 

B. and this being opened the liquid was made to boil off 
•into the ^uum of the Fleuss pump. By this evapora^on 
the liquid ftir in the vacuum vessel was continually cooled, 
«o that its temperature did not rise. When the whole of 
the liquid had evaporated the tap B was closed, and the 
holb removed from the Uquid air. The further analysis 
M the contents of the bulb was then carried out according 
to the methods employed in the earUer experiments. 
.Since the condensed nitrogen and oxygen on being 



fractionated give off a vapour much richer In 
than the liquid, towards the end of the niAlla4Mmo 
almost pure oxygen wae left behind 
this were not removed from the bulb. 
subsequent fractionation, nitario axide wasttOt lam 
found, as it acted on the excess of oxygen 
peroxide. The results of four analyses cWrieil, wt i 
this way are given in Table IV* 


I Nitric oxide 

C.C. of Uquid. Litres of gu. 


Osrbon 
dioxide C.O. 
pet 10 Utres. 


Nitrous oxide 


fHiT' 




It .. 


aidfer is flvsh 0 
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;i>^The laat ooluam in the table ehowi the total amount of 
lUPtfogexi oxides found in the flue gases. It will be noticed 
UuKt the flUotuations are very oonsidorable, but, on the 
tirhole, the results agree with those already^ound in the 
experiments. If, therefore, this method for the 
ewtimation of nitric oxide is a sound one, the conclusion 
Mtust be drawn that only a small quantity of nitric oxide 
is present in the flue gases, and that a considerable pro- 
pomon of the nitrous gases must be reduced to nitrogen. 
On the other hand, as only four analyses were carried out 
at the lower temperature, and these analyses s^ow con- 
siderable fluctuations, there is hardly sufficient ground 
tor stating that these analyses represent the average 
composition of the flue gases. Hence, since the question 
of the presence or absence of nitric oxide depends really 
upon the difference between these analyses and the 
earlier ones, one cannot safely say that nitric oxide is 
not present. This question can, however, bo completely 
settled by carrying out a larger number of analyses at 
the lower temperature, and 1 nope to be able to do this 
during spring 1906. 

The results of this research may be summed up as 
follows : — 

(1) Only very* small quantities of nitrogen peroxide 
and trioxide are reduced to nitrous oxide in the sulphuric 
acid chambers. 

(2) About 50 f)er cent, of the total loss of nitre takes 
owinff to incomplete absorption of the nitrogen 

trioxide and peroxide in the Gay-Lussac tpwer. 

^ conclusion, I wish to express my thanks to Sir 
William Ramsay, Dr. Messel and Mr. E. C. Thompson 
for the kind interest they have taken in these experi- 
ments, and for the valuable advice and help 1 have received 
from them. 


/Jfr, 0*op Qomuim Mid tbd MSwr Kwkjl ^bidilv 

*mm that the measuiementa of the quantity of gaM« idMa 
mith were not reliable. He came to thli oohdwbn, not 
by any discrepancy, but by the cloee agreement between 
toe oaloulated qumitity ana that fpund. Anyone who had 
had to do with the meaiiurement of gaees, and especially 
by means of an anemometer, knew that discrepancies 
must of necessity be very large. A rough mental calcula- 
tion showed him that the quantity of gas was oaloulated 
on the basis of 27 cb, ft, per second. Assuming the 
exhaust pipe to have a diameter of, say, 2 ft. 6 in., it would 
dvo a velocity of Oj ft. per second, which is extroordinanr, 
A large quantity of the oxides of nitrogen came out of the 
last chamber and passed to the Gay-Luasao tower for the 
purpose of being absorbed by means of sulphuric acid. 
A oonaiderable portion of these gases was not absorbed 
in the tower, but passed out of the system ; then the mere 
passage of air at the rate of 5^ ft. per second, or even at 
1 ft. ^r second, carry away some of the oxides of nitrogen 
which thereby become a mechanical loss. This could 
easily be asoerteined, and he would suggest that Mr. Inglis 
might direct his investigation in that direction. He could 
examine the gases at the inlet to the Gay-Lussac tower, 
and determine accurately the quantity of sulphuric acid 
that ran down, and the composition of the gases after they 
had passed the tower. Ho could thus find what loss there 
was m the Gay-Lussac tower, and whether and how much 
of it was due to decomposition or to mochanioal attraction. 
Mr. Inglis had based all his calculations on a loss of 3 per 
cent, of nitre on the sulphur burned, and no doubt that 
was a very reasonable allowance in the system in question ; 
but he might mention that this loss had been much reduced 
in other systems, and it was not uncommon to have it 
amount to only 1*8 per cent. 


Discussion. 

The Chaikman said the results obtained seemed to do 
away with many theories which had been propounded. 
There was great reason t o believe that the contention whicli 
Lunge had long made as to the real cause of this loss was 
correct. This was U remarkable instance of the perfection 
to which a chemical process could bo brought, to some 
extent, in the dark. When the difficulty of bringing the 
enormous volumes of ^as drawn from the chambers into 
contact with the acid in the towers was borne in mind, it 
was really marvellous that so very small a percentage as 
0*01 per cent., which Mr. Inglis mentioned as constituting 
really the whole of the gas corresponding to a loss of 3 jx^r 
cent, of nitre, should be all that escaxjed. The author was 
to bo congratulated on the fact that he hod succeeded 
in accounting for about 50 per cent., and, in some coses, 
for as much as 70 per cent, of this loss. There was still, 
of coarse, on unresolved residue, and he hoped in the course 
of the further researches some light would bo thrown on 
that matter. It struck him as remarkable in looking at 
Table II. in the paper, that there was such a]|high percentage 
of carbon dioxide found. As the outflow of gases amounted 
roughly to 84^ per cent, of the volume of the air entering 
tho plant, it might be thought the carbonic acid would go 
up to about 4’7, whereas Mr. Inglis found it was 6*6 to 
7*5 { in other words, .very nearly 140 to 170 per cent, 
bighier than it should be if it were merely to he accounted 
for by the reduction in the volume of the air due to loss of 
oxygen* He presumed there must be some reason for 
the excess of carbonic acid, possibly in the form of earbo- 
lumeow matter which adhered to the ore, and was burnt 
with it, 'or it might arise from the oxidising action of the 
acid qn the ooke in the towers. 

Sit WeLlIam BamSAY said what Mr. Inglis proposed 
would no doubt separate the nitric oxide from the nitrogen. 
After the mixture of gaees was condensed the liquid nitrogen 
eXtating at the temperature of —197® had a very consider- 
vapoor pressure, and with a good mercury pump that 
could be removed, leaving the nitric oxide behind; it 
was simply like boiling away the water from a saline 
iq^ntion, and leaving the salt. 

Dr. Divxes <the JPtpsideiit) eongratulated Mr. Inglis 
tw the importanoe bf tl)o wor%he was doing. The result 
jttt it wM, one of tbe editions to the knowledge 

of % ||ooe«ses of m lexfl eliambor. 


Mr* W. Pj^hcx said there was a difficulty in coming to 
any conclusion about a geis that varied so enormously 
in quality. He could quite understand that a number of 
the figures obtained were comparatively irreconcilable, 
by reason of divergence in the constitution of the gas. 
Another point was the very large quantity of resulting 
sulphuric acid, which went into consumption direct from 
the chambers, without having passed down the towers; 
a good deal of nitre was absorUid by that acid, and was 
lost in the process of distribution for sole. There seemed 
no chance of escaping such a loss. Those were praotioal 
difficulties that presented themselves to the sulphuric 
acid manufacturer. 

Mr. J. K. H. IvQLis, in reply, said the figures of carbon 
dioxide, referred to by the Uhairraan, were quoted from a 
table which ho had not exhibited, bat would appear with 
the paper, but he did not wish too much reliance to bo 
placed in them ; they were the result of tbe first experi- 
ments, and the later quantities found were much more 
constant. One point he had forgotten to mention with 
regard to sulphur dioxide, In the first experiments the 
gases were washed with sulphuric acid before being taken 
into the bulbs, and in that case he found a small quantity 
of sulphur dioxide amounting to about two parts per 10,000 
in the flue gases. In later experiments, however, as this 
washing meant the loss of the nitoogen oxides, he decided 
that instead of passing it through sulphuric acid he would 
take the gas direct into the bulbs; thus any sulphur 
dioxide present was promptly attacked by the nitrogen 
peroxide and tetroxide. That was whv the results given 
showed no sulphur dioxide. 

In reply to Air. Guttmanu, conoemiug the errors in the 
measurement, based on the rate of flow of the gas, he 
believed his figures were quite correct ; they were obtained 
for him by Mr. E. C. Thompson, but, as a matter of faot,they 
did not very much affect the question, because they did 
not come into the calculation at all. The two figures ^ 

g ive were those obtained bv calculating the rate of flow 
om the chamber, and tne quantity actually found. 
These experiments were only made in order to see wb^her 
it was possible to calculate '^the rate of flow at the end of 
the ohambets from the reactions at the beginning, and 
tbe agreement between the two sets of iSmli^quite 
Independent of their absolute valne-p*proved that conedn- 
sivriy. Ai^ow, tbe error was only 2 or A per cent, and 
I in ^ii sort W work 10 per cent, was not enoesiive. Aa to 





i ki« ott^ C«ttt* of nfte« boinff T^tinbr ltigb« be coold 
pidy Mty th»t H vAb e feitly ueael Igiue hi thet oarUouler 
nliut, tn some oeses, the had been cedticed to about 
oo^fiftb of that, and he milt© agi^ that 3 per cent, was 
>i Lh«y than it need be, out the question arose, was it 
wSrth while to put up extra plant in order to recover that 
amount of nitre ? He shoulcl endeavour to carry out some 
of the work Mr. Guttmann sug^ated on the gases before 
they passed through the Gay-Lusaac tower; the chief 
difflculty was that the gas then contained a large proper- 
tion of condensible gases, and, therefore, it was necessary 
to work with a small amount, or else with large tubes, which 
would not get choked. He also intended to experiment 
on the composition of tlic cliamber gases themselves. 


CARBtIRETTED WATER GAS IN THE BUNSEN 
BURNER. 

BY MA8UMI C^nKAhUlGE. 

The defects of water gas as a fuel in the chemioal 
laboratory were experimentally tested some time ago. 
in Kyoto, Japan, by H. Matsumoto and the author. 
The leaultB were given in a paper read before the London 
Section of the Society of Chemical Industry, and printed 
in the Journal of the Society for 11)04 (page .50). There 
being no coal gas available for the use of the Kyoto Uni- 
versity laboratories, a method of preparing carburetted 
water gaa, much on the lines followed by I’rof. V. C. 
I^w<‘S, was devised by a committee appointed by the 
University, and including the author. In this process, 
heavy petroleum oils are injected with steam into the 
water-gas generator filled with ignited coke. The gas 
produced is paased through a superheater, loosely i>ackcd 
with firo-bneks, and then through a scrubber, after 
which treatment and purification it enUirs the gas-holders. 
It is not now the purpose of the author to go into the 
details of this process, os worked out by the committee. 
His object is only to make known the behaviour of this 
gas when used as a laboratory fuel. 

The mean composition of the gas does not differ much 
from that of coal-gas ; — 

Vols, per cent. 

Heavy hydrocarbons 5*3 

Methane 

Hydrogen 61-7 

Carbon monoxide 

Carbon dioxide 

Uxygen 

Nitrogen - ^ * 

There have been, obcasioually, some wide deviations 
from the mean composition, one of which will be noticed 
in the next paragraph. Duly a brief account of the 
behaviour of the carburetted water gas is necessary, 
because this hardly differs from that of coal gas to which 
it approximates in composition. 

Partial combustion of the The carburetted gas was 

tested in the same way as simple water gas itself bad been, 
by the Sraithells and Ingle’s apparatus, in order to hiio 
out what ore the pio^rtions of the constituents oi the 
partially-bumt gas. Two samples were examined m this 
way-— one (a) which had very closely the mean com- 
position shown in the table, and another (6) which 
deviated largely from that in having about 20 vols. per 
cent, of carbon monoxide, and only 3 vols. per cent, of 
heavy hydrocarbons. Side by side with the results 
obtained ore placed those given irx the former paper. 
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The gAi to . 

.hitvntog oosl^ iWA to ownposiji^ 
did so, notwitEtstandtog defects to ito 
first, and in consequence of the feot that the 
pnmesAt to tt made it possibl© to let togthrouA 
tube, a sufficient proportion of eh without oauSiM theJj^ 
to descend the tube m it woul4 then do to the oeiiA At 
unenriohed water gas former paper). ^ > 

Size of the Bunsen /tome.— It was pointed OUttoJ^ 
former paper how much greater a flow of gas wssneede^ 
produce with non-carburetted water gas the same S»m 
flame as that given by coal gas in the burnwv p 

the numbers there given can now be added «aiv 

buretted gas. To get the usual flame, on© about lo i?ni. 

long, the flow of gas per hour has to be in the case of— 

Litres, i 

, 

Water gas \ 

Carburetted gas . . • • • 

Therefore, the triangular orifice of the ordinary 
burner for coal gas requires to be only slightly emacgM ; 
that is, in the proportion of 4 to 3, in order to get the 
same sized flame with the carburetted water 

Effects of the flame upon taborntory vessria.-^Th© csi- 
buretted gas has no action upon copper, plattoum, <Mf 
porcelain vessels, greater than tliat of coal gas, A pOfe^ 
fain crucible pUced in the Bunsen flame only gets a dmMt 
of carbon on it when it is placed so low os to toutto W 
inner cone of the flame. Similarly, a platinum V^l Jtoly 
loses in weight in the flame when k^t for a long 
touching the inner cone, or when the flam© is surroundoa 

^Effects upon the air, — The products of the nearly finished 
combustion of tlio carburetted gas being, unlik© tli^ ©f 
plain water-gas, the same in composition OfjOOSit 

gas, the use of the gas in insufficiently ventilat^ f 

tones is not more injurious to health than that of coal gss. 

Discussion. • 

The C^AiKMAN said he had used the apparatus, ms-ntt- 
factured by Muller, of Birmingham, in which sir WAS 
enriched by passing it through light hydrooarb^, » 
was at first rather difficult to manage on account of tato 
varying proportions of the amount of air to th© 
and also iKicaus© of the shortness of the flame, but 
no trouble from attacks on platinum vessels, or anytlitllg 
of that kind. ^ 

Sir William Ramsay said his only exneriAno© ftf W, 
use of small gas plants wa* to India, where ^ Wm 
device was the introduction of oil gas, the m^hodjnttjt 
in vogue being that of dropping to a jfed W 

retort? The difficulty was that the life of 
not long, only six or eight months, and the wqWA 'to 
constant attendance ; but in India, where totw AJA 
cheap, that gave little trouble. A boy IwW WWf to 
and regulab^ the dropping; the gw went rntjo A Ato«« 
gas-holder, and was thence distributed. 

Mr. T. C. Cloup said he had used Miiller’s inadhto©^ 
2B veaPB in a large chemical laboratory in^dooai^ilott 
with a metallurgical establishment* This mAtfh^A 
well worth bringing to the notice of the Somel^, 
a number of the members were in places 
was not available. Ho had not found any diiftj^ to 
the working of the machine provided It ww .ptoa^f^A 
cool situation— the Issst place was in an 
room or cellar. One slight addition wAs Jto 

extra small pipe should be bro^ht to thm 
from the air chamber, so that the final adjnatin^t tototo 
gas and air could be made to the labwtory iltoto 
of going down to the machine. The gto ^ aandfi: 
slitthtly rich at the maohino, and then, toe i 
a smaU amount of air was allowed: to t* 

Tni-rittg nasorvoir, from erhi^ thy AAS 
They had a machine ©apaiM of 
lamsN, 9m had no 


hoM as weio nidvISr gto 
Thee© ws© no aot^dn # 

lEL fMB 'he emd 


SIiami&Al) I; 6UAET^BSit07i^ OF KITBOOS AGX|}< 


4ft. 


frequently had oooaelon to use. lor 
j^pofOB. ordinary oarburetted water ^ae. now 
builQlT made in this oountry. for admixture with cc^ gae, 
aOd tnere was no difficulty in the matter, althongh the 
percentage of carbon monoxide might rise much liigher 
than that given in the paper, sometimes amounting to 
82 or 88 per cent. With regard to the figures as to the 
interoonai gases, when the gas was burnt in a Smithells’ 
aeparator, there was a valuable series of researches on 
this subject which had recently appeared in the Journal 
^ifir Gaebeleuchtung. 1905, 48. 1035; 1057; 1081 and 
*1107 ; and largely confirmed the figures given in the 
paper. 

Hr. W. F. Reid said he had found petroleum made a 
good 8Ub|ititute. In a private laboratory it was rarely 
worth while to put up an installation for water gas, but 
he found a blue petroleum fiame would do most of the 
work he required. There were several lamps now in the 
market which would produce a perfectly blue, and, tbere- 
fosre, smokeless fiame. The one he moiit used was the 
Primus lamp, burning ordinary heavy petroleum oil. 
They might recbUeot that that was the lamp which 


THK REMOVAL OP NlTROOS AOID PBOV CON- 
CENTRATED NITRIC AND SDLPHCRIO AOBD. * 

BY OSWALD SXLBBBBAD, FB.D., AND BtBTBAH J» SIIAkV* 

It has been frequently observed that l^e removal ot 
nitrous acid presents much greater difficulties in presenoo 
of concentrated acids than in dilute aqueous solution. 
The following experiments were carried out to determiiw to 
what extent the reaction between nitrous acid and amines 
or amides occurs in concentrated acids, and to throw soma 
light on the nature of the reactions which occur under 
such conditions. For the experiments, nitric acid con- 
taining a small percentage of nitrous acid was taken, 
either alone or in admixture with sulphuric acid. V^ous 
reagents, which are known to react readily with nitrous 
acid in aqueous solution, wore added in the form of powder 
to the concentrated acid, and allowed to stand at ordinary 
temperature. From time to time, the amount of nitrous 
acid present was determined by titration with potassium 
permanganate. 

The following table shows the results of a number of 
such experiments : — 


Mate of removal of nitrous from fiitric acid. 



Reagent. 

Percentage of nitrons 

add. 


0 hours. 

6 horns. 

24 bouts. 

Hltrio add, ip. gr. 1*42 

Urea 

0*076 

0*00 

0*00 

M 1*60 

Urea 

0*916 

0*48 

0*62 


Lead peroxide 

0*916 

0*76 

0*87 


Hydrazine sulphate 

0*915 

0*84 

0-17 


Oxandde 

0*916 

0*90 

0*17 


Methylamlne nitrate 

0*996 

0*96 

0*98 

Mixture irf:— 

Buiplrarlc add, HjS 04 , 00*6 parti ) 

K!trfo add. HNO,. 87*2 

Aminogoanldine nitrate 

0*996 

0*76 

1 0*93 



0*078 

Urea 

0*081 

0*076 

Water, 2*2 ) 



0*298 


Urea 

0*817 

0*292 

»ff tf • 

Lead peroxide 

0*817 

0*261 

0*494 


Hydrazine sulphate 
Methylamlne nitrate 

0*317 

0*098 

0*084 

** 

0*347 

0*842 

0*840 


.Nansen used on his Arctic travels. The lamp gave no , 
trouble, and a crucible could be got nearly white hot 
with it. 

Mr. OsoAB Guttmank sent a sketch of an apparatus 
which he has used in laboratories for more than ^ years. | 
It consists of three cylinders, mode of lead or iron. 
Cylinder A serves as a regulator for the air. This can be ; 
either compressed air or produced by a gas-holder. The 
air arrives through the tube a and is used through the i 
tube 6 . A small dead- weight safety valve c insures that ! 


The addition of hydrazine sulphate was acooinpanied 
by explosions, a smell of azoaraido being observed; the 
formation of azoamide is evidently to be traced to the 
action of the nitrous acid upon the hydrazine, in presence 
of strong acids. 

It- is seen that, with the exception of hydrazine sulphate, 
the reagents are very inert towards nitrous acid in presence 
of concentrated nitric acid, although they react readily 
in dilute solution. It appears that the reaction takes 
place between the nitrous acid ftnd the ions formed by 



the poressure of air, entering through the gas producers, 
baft alwftys the same pressure. There can be one or two 
gin producers B B, which are constnictod in exactly the 
same war as the cylinder A, with the exception thaty 
instead el the safety valve» thej^ have a cap for filling in 
giMtohne. Tbe'liiylinders ean be emptied by means of <hc 
tap d. This api^tiis haa alt^ys |^yen oomplete satis- 


the salt of the amine or amide, and is not due to the salt 
itself. 

The observation of Franchimont (Rec. trav* ebiaLf 
1883, 2, 96 ; 1884, 8, 219) that urea nitrate deeoittpossa 
wilA evolution of oarbdn and nitrous oxidA vaa 

confirmed in the present work. iAslyftes qf the gaaea 
evolved gave the following riesulto ^ 
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Ammonium ealte were found in the residual acids, 
from which it appears that the primary action of the nitric 
acid is to hydrolyse the urea, forming ammonium nitrate, 
which is then dehydrated to nitrous oxide. 

Our thanks are duo to the Explosives C!ommittee for 
permission to publish these reisults. 


Manchester Section. 

Meeting hdd at Maueheeter on Friday, Janvary Glh, 1006. 
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lEONMOULDING OF CLOTH IN THE LOOM. 

BY WILLIAM THOMSON, F.R.8.E.. F.I.C, 

The manufacturer, and more especially (hose engaged 
In the pr^uotion of heavily sized grey cloths, find from 
to time that, on leaving the warp in the loom over- 
mgnt, the re<*d8 become rusted, and on commencing 
to weave in the morning a rust or iron-mould band of 
from 6 to 9 in. wide is formed across each piece of oloth. 
Many reasons have been given as to the cause of the 
rusting. Most commonly it has been attributed to 
the employment of excessive quantities of salts in 
the size, such as magnesium or zinc chlorides. These 
mi^ht have some action, but the constituent of the size 
which would be most likely to cause rusting of the reeds, 
is a substance frequently found in solutions of zinc chloride 
employed for sizing purposes, viz., chlorates existing as 
^taasiuii) or sodium chlorate. (8eo Lunge, this J., 1885, 

i^ino chloride is prepared chiefly from zinc ashes, the 
refuse from galvanising works ; this refuse contains 
ammonium chloride, metallic Iron and iron oxide, zinc 
Mid zinc oxide. These ashes are dissolved in hydro- 
^oric acid forming zinc chloride and ferrous chloride. 
When nearly all the acid is neutralised, to remove the 
fron requires its oxidation to the ferric state. For 
this purpose I (as the deviser of the first process for 
fche manufacture of zinc chloride from this refuse) 
imployed a solution of bleaching powder. It had this 
awadvantage, however, that a combination took place 
the nitrogen of the ammonium chloride present, 
urn toe chlorine of the bleaching powder forming, pre- 
stably, nitrogen trichloride, which exploded with a 
iwies of ^ntewhat alarming detonations which, however, 
m no damage. This was overcome by employing 
KKiiunx or ixitassium chlorate, and these are most com- 
Pflonly UMd at the present time. Unfortunately, the 
i^i^ted quantity of chlorate is not sufficient to oxidise 
Sr * ' pi’esont in the zinc chloride solution ; in 

SJOt, mrrous salt can exist in presence of an excess of 
l^ato oven tn hot solutions of the zinc chlqrWe; and 
only ai tor the chlorate has been added in considerable 
becomes oxidised. Most of 
acrfntSons of qommeroe eontam quantities 
cjiiiqratea^ from M to 
> •alto j:apWfer tost the steel xMds 

■qqaa^v'ol; ^ 



wito amnion' wieF, remjiin in oontaet* x'lwo unaw < 
arid pm magnerium or calcium chl^4^ 'wJiloh aria 
^ heavily sized wai^ have litSe 
oxidii^ action on the iron of the re^ am} 
containh^ these pure salts, even in largo quati^ty, Wto tm 

produce iron-moulding of the warp or 3ie cloth. 

It becomes, therefore, important to find some agOnt to ’ 
oxidiM the iron in zinc chloride solutions, which 
remain in it afterwards and injuriously affect the toeoa 
Bleaching powder when so employed does not rust 
reeds, whilst it has the additional advaataae that 
lime combines with any sulphuric acid whmh may hfO 
present as sulphates forming calcium sulphate, wld«^ 
becomes largely precipitated with the ferric oxide after 
neutralising. A good plan for oxidising the tom in toe 
zinc chloride solutions is to add to the hot sAtitibtl 
the quantity of mangsnese dioxide (preferably thht'; 
contained in Weldon mud) required to oxidise toe Irrin 
present. The manganese dissolves, and is oftertrardi 
found in the zinc chloride solution, but it does not prodooe 
rusting of the reeds, and does not injurmnsly affMt toe 
colour of the cloth in the small proportions preserit. 
Potassium or sodium nianganato or permanganate inaybe 
used, as these substances need not be in excess to oom|Heto 
the oxidation of the iron. Chromic acid or potassium 
bichromate ma5r^lsq be used, the reduced ohrominm btosg 
removed with the iron. From an economical petot of 
view, it might be well to oxidise most of the iron preaenl 
with sodium chlorate, and complete the oxidation by mqimri 
of chromic acid, potassium bichromate or msiuranpio 
dioxide. 

Sodium peroxide acts very efficiently as an 
agent, and the caustic soda formed partially neutraliNNl 
the liquor, and thus aids in the precipitation of the 
iron peroxide, whilst the resulting zinc ohkuMe aolii« ' 
tion does not oxidise the reeds. Hveirogen peroxiila 
acts very well as an oxidising agent, ancf any exceia sronldi 
doubtless be removed on drying the wlirp, but if a toaoa 
of this substance be left in the liquor it produces mutotif 
of the reeds almost immediately. 

The following table shows the quantities of the diflfevnill 
oxidising agents required to oxioise 1 lb. of ferrous into 
ferric oxide in fractions of 1 lb. ^ , 

Manganste dioxide 0«%i4 

Bleaching powder (36% avail. Cl.) 0*1S0 

Sodium chlorate 0*^46 

Potassium chlorate 0*808 • 

Chromic acid 0*488 * 

Bodlum bichromate ^606 

r Potassium permanganate 0*488 

Hodlum peroxide 0*841 ' * 

Hydrogen iieroxide (containing 8*04% 

I made a number of exjxiriments by putting knitting 
needles on cloth and on blotting paper aOMtod wtto 
the vonouB substance;;, and observing how rapidly ruitotg 
took place. Chlorates in a neutral soluti^ iBd mit 
produce rusting, but when the solution ocmtaiiMKi a tcaoB 
of acetic acid, rusting took place rapidly, and as ike neai^ 
always contains free acid, it may be ttosen that tori 
conditions necessary for the rusting of the reeds always 
exist in the warp if chlorates be present in toe sige. i 
The following table shows the infinonoe of diflforeik 
substances in producing rusUng of the reeda tpS , 
experiments were continued for 48hours in solutions 
acid to litmus paper with acetic acid. 

Pure zinc chloride dldnetn^ 

M uugnesium chloride „ ™ 

„ ammonium chloride (satiumted sohitioa) 4 * 

V . (saturated solution) 1© SKiT 

8oluti<m of lino chloride cootainhig 1 per cent, of 7 

eo^nm ohlorata .T. .7 to wliritori V 

ffiSP* w cqntatal ng 0*85 per cent, of sodium dhloi^ ri hoSr 
IHtto^oDtots^ 1 per cent, mmm eUoMte. ^4 

/fSS SM90 

' ' ' ' ' 
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Analfftet of tine thtoriSe*, 


* 

I. 

1 u. 

Xiac chloride 

44>6S 

44*04 

Zinc oxide 

0-88 

1-40 

Ammoiiioin ohiiHide 

2*0fi 

absent 

hod|nm sulphate 

fiedium chlorate 

X-27 

0-28 

1 trace 

0*81 

Water 

61-3B 

58*26 


100*00 

100*00 

Speciflo ipravlty at 60“ F 

jBiqual to degrees. Twaddell 

. 1*6206 
106*3 

1*8300 

106*0 


In oonolaaion, 1 have to thank my assistant, Mr. Charles 
Norman Exley, for the ability and care he has shown in 
carrying out tMs investigation. 


Discussion. 

Mr. F. A. ErAen said he had a case which somewhat 
resembled the oxidation of iron on cloth. He was given 
some bronze printing on calico to investigate, which had 
entirely turned green, and he found that this bronze hod 
been printed on with the help of gum arabic. The calico 
contained a small amount of zinc chloride, and he presumed 
the oxidation was brought about by the free acids always 
present in gum arabio and which produced a chemical 
action when the cloth had liecn kept in a damp place. Ho 
might add that cloth kept in a dry place was not so 
affected 

Dr. R. S, Hutton did not think Mr. Thomson had in* 
oluded another class of zinc chloride solution, viz., that pro- 
duced by electrical means, although a considerable amount 
came from this source os well as from other sources. He 
presumed that no such difficulties were met with where 
nn oxidising agents were employed for the s^aration of 
iron as happened in the process to which he (Dr. Hutton) 
had referr^. 

Some time ago he had a number of complaints of 
oil stains on white cloth, which, on investigation, were 
attributed to some trace of iron in the oil used for the 
machinery, but they had never assumed that the stains 
were due to the chemical action to which Mr. Thomson 
bad referred. In cloths with an alkaline tendency this 
action did not take place. 

Mr. £. A. Fasnaght said in a recent paper by Prof. 
Bunstan and others on “ The Rusting of Iron ” (J.C.S., 
Oct., 1906; this J., 1006, 1235), it was shown that in 
all probability hydrogen peroxide was produced, although 
they were not able to detect it. Prof. Dunstan considered 
that chromic acid prevented the foimation of rust, and 
that it did so by decomposing tlio hydrogen peroxide. 
It was somewhat remarkaole that chromic acid prevented 
the rusting of iron and that chlorates did not. 

Mr. W. H. Coleman thought the paper showed that 
ohemioal manufacturers should leave no deleterious 
lOattors behind in their products which might cause 
Sttbsequemt teouble to the users. He considered that 
blowi^ with air alone was one of the most difficult moans 
of oxiaiifing iron compounds. 

Mfc .Wtt Thomson, in reply, said the bronze powder 
refet^^r/to by Mr. Ermen hardly came under the same 
oategofy as ironmould. The powder would become green 
and oiidiie by moisture alone, aided perhaps by a little 
free acid in the gum. Dr. Hutton referred to zinc from 
other sources. £i a matter of fact the chief source of the 
chloride was hrom zinc ashes. A small quantity was, 
hbweyer, produced by electrical means which was very 
good for sizing purposes, and there was also a certain 
quantity produced mim spelter which was free from am- 
monium chloride, but that did not remove the difficulty, 
as iron must still be separate^ from the zinc chloride 
solution by some oxidisi^f i^nt. Oil stains on cloth 
wore oanied by the metaHio iron present in ^ oils fOom 
the miecbiiuvy, whioh wai liable to form nisi if the cloth 
'Uplift in 0 damp Thepreience 

Of allEan pretenM ^ *^toaoe of aoid would aid 


oxidatton. With regard to the h^rogen peroidde tiiMry^ 
chromic acid, which Prof- Dunstan thou^t decomposed 
hydrogen peroxide and thus prevented rusting* probably 
formed a very thin film of magnetic iron oxide on th^ 
iron- He baa found that a thin coating of the niagnetio 
oxide had been formed on iron which had been punted 
with red lead. This coating was equivalent to Barffingi** 
preventing the iron from rusting easily after removing the 
paint; chromic acid would probably have the same 
effect. 


A RK-DETERMINATION OP THE CONSTANTS OF 
CARNAUBA WAX. 

BY LIONEL GUY BADCUFFB. 

A sample of Cear^ wax melting at 84“ C., was used for 
the experiments, and also a bleached sample, which 
melted at 61® 0. The figures recorded for the acid value 
vary from 4 to 8, and O. Eichhorn (Zeits, anal. 
Chiim., IfiOO. 39, 640—646 ; this J., 1901, 74) states that 
by dissolving 3 grms. of the wax in 120 c.e. of lioiling amyl 
aloohol ho obtamed an aoid value of 9*71. A repetition 
of the above method gave for the Ceari wax 6, and for 
the bleached sample 0*66. The saponification values 
stated by various observers vary from 79 to 96, A series 
of experiments were made in order to ascertain whioh 
method gave the maxirauin value, and it was found that 
by treating 6 grms. of the wax with 60 c.c. of amyl aloohol 
and 60 c.e. ot ordinary alcoholic potash (60 grms. to the 
litre) and Ixiihng for six houi*s, the figure 88*3 was obtained, 
the bleached sample giving 33 to 34. The iodine value 
by Wij’s method was, after 24 hours, 13-17 i)cr bent. 

"The values obtaihed on one and the same sample 
of Camauba wax arc : — 


Melting point (in capillary tube) . . 84° C. 

Acid value 2-9 

ISaponification value 88-3 

Ester value 85»4 

Iodine value .. .. .. .. 13*17 


I have pleasure in expressing ray thanks to Messrs. £. 
Barber and W. H. Maddooks for their assistance in the 
above work. 


New York Seetion. 

Meeting held tU Chemists* Club on Friday, November 
24//f, 1905. 
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THE GRADING AND USE OF GLUES AND 
GELATINE. 

BY JEROME ALEXANDER. 

In this paper it is desired, firstly; to describe a connected 
series of selected tests whioh may be run consecutively 
and used as a basis of grading; secondly, to define 
standards for use in those tests ; and, thirdly, to give 
some practical hints on the proper selection and use of 
glues and gelatines. For convenience, the product wiBv 
be referred to as glue,” wlatines befing regarded as 
very clean or high grade gmes, and the souestion of 
Rideal, followed by Watson and others, wul also ^ be 
observed, spelling the name of the cootfiineroial article 
gelatine, and that of. the chemically purified substance 
gelatin. 

Before describing the tests, it is necessary tq consiaer 
the different kinds of jduo with in toxntnOtoe. iH* 

Watson, in an excdwsnt artiole on “(Roe and Oine 
Testing” (this J.. 1904^18, IW hasg|VenaclnBiifi<Mittott 
of idm based piir% tti*on the riatnte of the mateM 
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used, and partly on the way in which the “run**’ or 
euooessive boilings are combined; but, as he remarks, 

this grouping does not by any means exhaust the I 
variations In these products.” I think that a more 
thorough understanding of the differences in glues may | 
he obtained if wo consider, first, the various raw materiau j 
or glue stock ; second, the treatment of th^ glue stock | 
before boiling; and, third, the separation or blending ! 
of the various ” runs.” 1’he chief sources of glue are | 
bones and trimmings, cuttings and fleshings from hidfs i 
and skins. Sinews, feet, tails, snouts, ears and horn ' 
pith are also largely used. The various parts from I 
cattle, calf, goat, sheep, pig, horse and rabbit all yield I 
characteristic glues having peculiar properties. The i 
liquid glues obtained from the heads, bones and skins i 
of fish form a ulass of their own, and are not here con- I 
siderod. 

The treatment of the stock fle|K*nda u|)on the technique ! 
of the particular factory, and the use for which the i 
finished glu(» in intended. In soiiio factories hones are ! 
boiled without iwen washing ; in others, most of the 
m'oasc is steained out or removed by volatile solvents. ; 
M’he elean'st and best hone glues are obtained by leaching j 
the hones with dilute uf'id which dissolves out the lime ; 
salts and leaves the gelatinous matters. Such crushed 
leacherl bone is sold as a glue stock under the name of 
■osseini^i. Hide jiieces, sinews, osseine and leached honi 
pith are limed until proiierly “ plump ” ; the subsequent 
treatment, before boiling varic's, being usually regarded i 
as tt trade secret. 

One extraction of the stock does not exhaust all the ! 


will permit the efBux of hot water from the glue bath m 
I exactly 15 seconds. After each determination, the pipetito 
is washed with hot water, and care must be taken that no 
partially evaporated glue or slime clogs tke outlet. While 
running, the -pipette may be kept in a specially con- 



glue in it, so it is necessary to make a numbtT of ooii- 
Rociitivc o.vtrajCtioiiH or “riiiis,” as they are called. The 
condition of the stoiik, t he tern pt*rat lire and time of boiling, 
and the atiparatus employed are the main factors <‘on- 
trolling the proportion of glue in each run. Sometimes 
as many as ten or fitteon runs arc taken from the same 
kettle of stock, and these runs may bo tinished alone, or 
blended with each other or with runs from other kettles 
containing ijwrhaps dificnuit kimls of stock. It will be 
readily seen that the kinds of glue arc practically un- 
limited in number, as indeed the groat- variation in apjiear- 
ance would soom to indicate. But in gluo, above all 
things, apiKiaranccs are very deceptive. Even after a 
manufacturer has finished his glue, he is obliged to tost 
it in order to establish the grade of his finished (iroduet. 

I’o the chemist or analyst, gluo preseiits itself in the 
form of sheotH, flakes, nodules, small grains or powder, 
varying in colour from black to white and aj^shaileH of 
brown and yellow. It may be ch^ar, cloudy or opaque. 
How shall a value bo assigned to each gluo ? Burely 
chemical tests, as at present known, arc for the most part 
of little value. The detiM'inination of wati'r is without 


struoiod thermostat. More complicated viscosimeters, 
, as Kngler’s or the Rideal-Slotte instrument, ihay, of course, 
, bo used. 

Care must bo taken to make two pipettes that will 
give concordant Tesiilts, 'Phe size and ana|)e of the outlet, 
I and the length and diameter of the effluent tube arc the 
I chief factors controlling the time of delivery. I have 
I tried metal tips, hut find them unsatisfactory, for it is 
not easy to duplicate them exactly, or to make a good 
j connection witli the glass. • 

j The pipette that was finally adopted as standard has 
I the following dimensions : — 

' C’apaciiv 45 c.c. of water at 80'’ C, 

I lufemal diameter of effluent f ul>« . . 0 min. 

External diameter of effluent tube 0 mm, 

Ixuigth over all of effluent tul)e . . 7 cm. 

Smallest diameter of outlet (about) l-O mm. 

Outaide diameter of bulb 3 cm. 

Length of bulb 9*5 c.m. 

Length of tube 22 cm. 


much practical significance, for all ditsired is that the glue 
be oommereially dry.” The i»i’cscnce of any consider- 
able amount of jihosjibates in tlic ash is supposed to 
indicate that the glue was made from bone stock. 

Numerous articles have appeared from time to time 
in the journals and in technical hooks, describing methods 
and instruments for testing glue, and while many of these 
ore good as far as they go, the writer has as yet seen none 
that may be regarded as complete. What is most striking 
is the lack of glue standards or units of measurement. 

Thin blown glasses about S — cm. high and 5-5 cm. 
in diameter are convenient for tosts. 25 grins, of each 
luo to be tested is broken into small pieces and soaked in 
00 c.c. of water until softened (overnight if possible) ; 
and at the same thiKianumberof standard glues, described 
later on, are treated in like manner. All the glasses are 
at the same time placed in a water- bath, heated to 80® C., 
and stirred until a perfect solution is obtained. .More or less 
than 25 grins. |K’r 100 c.c. can be used as long as the stan- 
dards and unlaiown glues are all treated alike. The reaction 
is determined with litmus pajxir. In cases whore tho 
degree of acidity or alkalinity is desired, a separate 
titration is made. 

Viscosity or running test. — Keeping tho tomperaturo 
uniform, the viscosity is determined by runniim the hot 
solution from a pipette, noting the time of efflux by a 
stop-watch. The relative viscosities ore thus fixed in 
seconds. We use a pipette of 45 c.c. capacity, which. 


The efflux hole Ma.s made bv cutting the effluent tube 
square across, and holding it vertically in a Bqnsen 
flame with constant rotation. As the glass softens, the 
hole gradually draws together, and after a few trials 
can be broiiglit to tlie desired size. It is desirable to have » 
tile lower graduation iioiut just whore the effluent tul^ 
joins the bulb, for otherwise in glues of high viscosity 
there is much unciTtainty caused by dribbling of the last 
few drops. 

The moat convenient thermostat is a simple water-bath. 
The projecting effluent tube is protected by a mica 
cylinder through which the end point is observed. When 
the thermostat is used a small piece of rubber tubing 
controlled by a pinch cock is slipped over the upper ead 
of the pipette, or a glass stopcoox mav be fused on, 

Tho odour of Ihe hot solution is then noted, knd tho 
glue raUid as sweet or “ off.” Lecom portion is readily 
detected, although it is often masked by phenol or ethereal ^ 
I oils. Besides, tho smell gives some indication of the 
stock from which the gluo was made. 

Grease . — The glue solution is |minted on a jneco, 
of white paper with a little aniline or dry colour, 
spots of eyes ” appear roughly proportionate to 
amount of ^ease present. 

Foam is determined by agitating the solution with a 
rod or meohanioal agitator. An egg beater serves vary 
well. Like grease, foam is estimawd on a comparative 
basis. 
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^Comparative ed , — Tlie glues are then taken from the 
bath* allowed to cool, and the comparative set or 8i>ocd 
with which the jellies harden is noticed. 

JpJly strength or “ tesC^ — When thh jellies have reached 
the room tem^rature, the jelly strength W “ test ” is 
determined. For speed and perha^is also acenraey, I 
pefer the finger test," and graae the jellies comparatively 
by pressure wtli the finger tips, the unknown glues natur- 
ally grouping themselves as stronger or weaker in jelly 
thwi the several standards. Not withstand! »ig the ])er8onal 
equation, exj)ert ojjerators obtain much more uniform 
results in this way than are given by the various mechanical 
devices. A 8j)ecial instrument for the determination of 
jelly strength will he referred to later. 

Meltirig point . — The melting point of the jelly as des- 
cribed by K. Kissling (Cliem. Zeitiing, IfiOl. 26. ‘2t>4 ; 
see this J., 1901, 21. 5()P) is also of considerable value, 
for, generally speaking, it is proportionate to the jelly 
strength. It may be determined by the siuiple apparatus 
described by N. Chorcheffsky (Chem. Zeitung, 1901, 26, 
413; see this J., 1901, 26, 731). 

Strictly speaking, a glue jelly has no absolute melt- 
ing point, for it softens uj) gradually and shows no sharp 
line of demarcation between solid and liq^uid. 1 have 
tried to determine the melting point by filling a small 
test tube and observing the temjK*raturo at which shot 
of the size known as n.B. would sink, but the results 
were very uncortaiu and then only comparative. Perhaps, 
the best way is to put the test glasses back into the water 
bath, and gradually raise the temperature, noting com- 
paratively how the jelhcH melt. 

Binding or adhesive strength . — For this there is no one 
test that can have a general application ; th(^ glue must 
be tried under actual working conditions. It stands to 
reason that if a glue is to lie used to hold clay to jiainu', 
it is of small interest what its binding strength is on 
mahogany, maple or ]K>rcelaiu blocks. Very often, m 
fact, a glue that will size paper jairfectly will not make a 
joint. 

Keeping properties.^ I'lio glasses are then allowed to 
stand uncovered at room temiKiraturc for several days 
to observe the relative keejiing qualities of the jellies. 
If the keeping projierty under S|K;cial conditions is desireil, 
these conditions are simulated. 

/Standards . — The choice of standards is a very impcirtant 
matter, for once they are taken all unknown glues are 
measured by them. Few jmblishcd results of glue tests 
can he used for comparison, because seldom, if ever, 
have anv two investigators worked on the saiiu' 
glue or glues, which have been described sometimes by 
their cost, sometimes by the stoi^k from which they were 
manufactured, and uiam w'hicli only partial determina- 
tions were made. 'J’hat definite stantlarrls will simplify 
and harmonise the gratling of glue is self-evident. 

We arbitrarily fix Ifi nearly equidistant grades and 
assign to them values running from It) to Ukb allowing 


solutions containing 25 grms. of standard glue to 100 c.c. 
of water. For the standard visoosities 1 have taken 
the average of numerous laboratory tests ; and inasmuch 
as standards of the same jelly strength are apt j&o vary 
somewhat in viscosity, I have indicated what, according 
to my et^eijence, are the reasonable limits of such varia- 
tions. (Nee table. ) 
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and dealers. 

The following determinations were made to establish 
such definite figures on our standards as will enable any- 
one to pick out glues of the same characteristics, so that 
we may all speak in the same language as it were. 

The higher standards from 60 and upwards, are neutral 
liide glues, clear, clean, well made, free from any odour 
of decomposition, and practically free from foam and 
^ase. For the lower standards bone glues were chosen, 
because most low test glues are bone ^ues and, fnrtlier- 
more. low test hide glues usually show abnormal visoosities. 

The viaeoaities were taken as above described, with 
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To determine standanl jelly strengtli the “ shot ’’ test 
was foumi unreliable, and a sjiecial instniment was 
devised. It consists of a brass cylindrical vessel sup- 
ported likci a gas tank by four vertical rods, against which 
it slides with almost ^rictionless roller bearings. This 
brass cup is allowed to rest on a truncated cone of jelly of 
definite size, composition, and U^mperature ; and shot 
are gi’aduallv poure<l into tlie cup until a definite expression 
of the jelly is observed. Beneath tlie cup are two vertical 
adjustable brass uprights 3*r) cm. high, connected with 
an electric bell circuit ; so that when the cup reaches their 
level, it completes the circuit and the bell rings. 

The weight of the brass cup pltis the weight of the 
added shot gives a figure^ which expresses the jelly strength. 

The jellies were oast in brass cups 0 cm. high, 6*6 cm. 
in diameter at the open top. and 5 cm. at the bottom, 
which is closed with a tight fitting external friction cap. 
The jellies are removed by dipping the cups for an instant m 
hot water, taking care that no material loss results. The 
liberateid truncated cones should be 4*5 cm. high, the 
cups being filled only to that level. They are placed in 
a thennostat until they reach the required temperature, 
W C. 

In order that the various standards may be used for 
cross reference, I am now preparing a table which will 
define the jelly strength of each stamlard in terras of every 
other standard. For instance, standard 90 made up 22 
grins, to 100 c.c. water has the same jelly strength as 
standard 80 made up 25 grms. to IW) c.c. In this way 
it may be possible to do away with a multiplicity of 
standards ; at any rate the table will still further define 
the standards. 

Discussion of rcjm/Za. —Now, supposing that w© have 
run a careful test, and have a series of accurately deter- 
mined figures, what do they mean ? Do they express 
numerically the value of the glue for any work ? Most 
assuredly not. E. G. Clayton (this J., 1902, 21, 
670), a^r carefully comparing many of the methods used 
and the resulting figures, says : ’‘In conclusion, the 
observations seem to show that whilst it would 1^ rash 
to form a judgment on glue from a single test, the evidenoes 
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afforded by a number may be iite«istible. The experta* 
surest system appears to be, not to rely on single short 
out tests of general quality, but to employ a number 
of methods, including any having especial bearing on the 
prospective or present uses of the glue, and then to base 
nis conolusions on a consideration of all ihe results 
together.” 

The truth of tlie matter is that the figures have a 
partial value and then only to a glue expert. For 
mstonoe, as a general rule hide glues have a fiighe^vis- 
eoeity ami make better wood joints than bone glues • 
yet some bone glues, notwithstanding their lower viscosity* 
make magnificent joints, surpassing most hide glues! 
Jbe only test that can be accepted as conclusive is a 
practical trial of the glue under actual working con* 
ditions, which vary in each case. 

Glue is used for a multitude of puriioses. Each 
line of work has its sjXM-ial requirements, and years of ex* 
penence are necessarv to pi<ik out (he right glue for the 
work. 1 rouble may be caused by a glue that is too strong 
as well as by one that is too weak. Although in using glue 
the most important thing is the selection of the right glue 
for the work, much depends uptm its proper preparation 
and application. If anything that is glued up comes ' 
apart, the immediate verdict is “bad glue,” which is 
often unjustifiable, for poor judgment or unskilful work- 
mansbip may be respon.sible. 

Many users cling with blind prejudice to some brand they 
have confidence in. and pay, consequently, prices far abow) 
the market. This state of miiul is eoKily luiderstood, 
toi they have often been deceived by unscrupulous or 
Ignorant dealers who sell glue on its appearance only : 
and, furthermore, a small amount of glue may enter 
into the make-up of a large value of finished product, 
causing heavy Iobh if (leHcient. It inakea no difference, 
per whether a glue i» cut in tliin or thick sliecta. or 
grounu or pidveriacd. Ncverthcicaa Home UHorB will pay 
e.xtra prices tor glues cut in special shapes, 
be following points should 

weights of glue and water. Glue is 
sold bv the pound and should be used by the pound. 

boak the glue in cold water until it has thoroughly 
softened. Ground glue softens more quicklv than sheet or 
fiakc glue, and is therefore preferable, other things being 
equal. .1 Melt in a water or steam bath, and keep at as low 
a temperature ns is consistent with the work. Prolonged 
heating injures glue, so that it is advisable to heat up 
successive small lot.s of the soaked up maU-rial, rather 
tliflji mve a large lot remain heated for a long time. 

4. Makegood evaporation from the glue-pot by the addi- 
tion of wabT if necessary. 5. Use clean utensils. 6. Fit 
tlio sU-ngth of the nolution to work— don’t use the 

glue too thick or too thin. 7. If surfaces are to be 
joined, have them rlry and warm, if possible, and apply 
pressure ‘until the glue lias sufficiently “set,” ‘ 

Glues fc»r particular juirposes should be chosen as 
follows : — 

Hoorf Most preferable are hide glues from 

7(1 up. Lower test hide glues may give troulde. Wliile 
some bone glues answer admirably, in general they 
should be avoided. The pieces to In? joined should he 
. ^ ^ ^ fitted, dry, and of seasoned wood. 

• Kr arer#.— Most advantageous is a bone and hide, or 
^no and smew mixture, testing beti^een grades 50 and 70. 
Higher test glues are apt tq set too qiiicklv. Pme hide or 
smew glue is letter, but more expensive, ‘while, for cheap 
large surface work, bone glue may be used. If worked on 
a veneenng machine, freedom from foam ls essential. 

tSiztng.-^AH most sizing is done with special machinery,' 
each case must be considered individuallv. (bmerally a 
tree flowing glue, free from foam, is requifed. If used to 
surf^e paiier, grease is undesirable, as is any marked 
acidity or alkalinity which might turn the shwle of the 
colours with which the size is mixed. 

Paper 6ox#;#,^For “setting up,” quick iH'tting hide 
fi>*’ades 70 to IW) are best. For “ covering,” lower 
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IS necessary to prevent the glue setting too quickly 
^ to aw most desirable. Of 
relatively higher test glues more water can be 
added j epnsequently they go further, and it is only a 


matlsE, of proportion between streqgth and cost to deter* 
mine the value. 

L^hcr gdod« and &e/fmg.-~’Here the main points are 
flexibility, tenacity, and resistance to moisture. Nothing 
under grade 100 should bo used, and higher test goods 
are to be recommended, because they are less sensible 
to moisture, and iiitorpos » less mass between the surfaces 
joined. Fish glue, once largely used, is in disfayour. 
being too hygroscopic. Most leather licit nuuiufaotuim 
make their own special “ cement,” using high grade glue or 
gelatine as a base, and mixing it with glycerin and other 
ingredients. 

limkhinding . — For rounding and backing, hide glues 
testing between grades 80 and 1(X) serve very well. If 
brittle low test or bone glues are used, the books are apt 
to crack down the bock. Where simple pasting worlj: 
is to be done, any sweet low-grade glue will answer. 

In all oases especial machinery requires glue suited to its 
particular roqiiirementH. 

Gr/a/ine.— Only high testing glues, grade 100 or over, 
mode from seleotcil dean stock should be sold as gelatine 
to be used for food purposes. Nevartholess, nice looking 
glues of dubious origin, os long as thqy will pass muster^ 
are often palmed off upon the unsuspecting purchaser. 
For photographic uses there ore many special requirements 
which the gelatine must answer ; and work on these, 
together with some investigations on the ohemioal nature 
of glues and gelatins is now being conducted in the 
laboratory oT the National Glue and Gelatine Works, 
where the work described in this paper has been done. 


THE CUBAN SUGAR INDUSTRY. ^ f 

BY W. P. HORiri, PH.D. 

The relative importance of Cuba as a sugar-produoiog 
country may be seen from the fact that of^ 12,000,000 
long tons of raw sugar produced annually in the world, 
Cuba furnishes about 1,000,000 tons. Excepting the 
small amount used on the island for local consumption the 
totol product is shiptied to the United States reveries. 

This constitutes about 40 |>er cent, of the sugar con* 
sumed in this ef)untry. the total U.S. supply coming last 
year as follows : — * 

„ . Toiw, 

1,101 .6U 

Foreigii countries 438.383 

Hawaii, Porto Rico, Philippines . . 316,008 

domestic cane 355 4Q2 

.. Ixjet 220J22 


From 


2,632.216 


Tlie sugar cane was early brought to the West Indies 
by the Spaniards, and it soon became an important crop, 
flourishing phenomenally in the fertile soil and hot, damp 
atmosphere of these tropical islands. In Cuba the sugar 
crop amoimts in value to some 75,000,000 dols., and con- 
stitutos by far the larTOst part of the total exerts, 

Prior to the late Cuban insurrection, in 189if the 
crops hod amounted to a million tons, but during 1806 and 
1897 it dropped to a little over one-fifth of thS amount, ' 
and remained at only about one- third of a tnOKn^ for 
several years, owing to the widespread devastation of 
fields and destruction of factories during the period of 
hostilities between the Spaniards and the Cublms. Rnt 
since the war the rehabilitation of the sugar industry hw* 
continuous and rapid. Cuba is about 700 miles lotua 
bv 60 miles wide on the average, and consists principally 
of limestone formation with some hills and moiuttainf 
of older ^olojpcal periods ixicurnng at both ends and in the 
centre 01 the island. The principal cane belt is the com- 
l^ativelv level strip of Country extending almost round 
the island near the coast. The sugar lanmi are 
known as of the red and the black varieUes. Tha Hwr 
are derived from highly ferruginous Umestoiie and Qjcm* 
stitute the best sugar lands in Cuba. #hUa tbit 8(dl ig 
very sticky and heavy when wet, it is axtiom^ perviM 
to water, drains well, and is easilv work^ 
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dreilolied by rain. The black land oocurs largely in the 
billy parts, where it is underlaid by white calcareous sub- 
soil, and in the level districts, where it is underlaid by a 
yellow or biown clay subsoil. The black land is heavier 
Mid more tenacious than the red, loses water very slowly, 
and until it is fairly well dried is difficult to work. 

The rainy season extends from June to December. The 
manufacture of sugar is restricted to the dry season, 
extending from December to June, for during the wet 
weather the cane cannot be handled from the fields in the 
ox carts used. 

Usually cane is planted in hills 3 ft. apart in rows .*) ft. 
apart. Of laU* the system of Dr. Zayas, in which the hills 
are planted 9 ft. by 12 ft. apart, has been strongly advo- 
cated as affording means of eultivatuig by machines 
drawn by animals and yielding a greater number of sue- 
cessive crops of richer (iane. U is apt. to yield less tlian 
the ordinary method during the first year, and, as yet, there 
have not been <‘nough data collected to show i-onelusive 
results. 

Ten suecessivo crops cun commonl\ be barvested in as 
many years from one planting, although in some cos(‘s 
many more can be^had. Tlie yield gradually diminishes, 
though the juice increases in density and in ]>urity as the 

f lants grow older in years. The average yield is prohahly 
5 to 20 tons of cane jKit acre, though it may run ujj to 
four times this amount. When the land IxTomes ex- 
hausted the custom is to let it lie for some jiears, using it 
for pasture land, (hdy about one-fiftli of the arabh^ land 
is under cane cultivation, and intensive methods of ogn- 
culture are little known. Some (“xiktj merits with fer- 
tilisers have been conductiHl with results indicating 
sucecHH when the price of sugar is not abnormally low. 
On some estates it is customary to .spread the liltru- press 
cakes and the bagaasi' ash upon the fields, while in other 
places these are wasl^^d. 

In some experiments in Matanzas Province the yield of 
cane was increased from 28-73 tons per acre to 4l-()K ton.s 
by the use of about 200 lb. Hul[)hate of potash and 4001b. of 
acid phosphate on plots of an acre, while the furtla i 
addition of 2000 lb. of slaked lime to tire above brought 
the yield up to 45-94 tons per acre. 

The principal varieties of eane grown are tli<* erystolina, 
blanea, ami a red or purple-strijjed variety. Cuban cane 
does not suffer so imicli front the ravages of disease and the 
attacks of inscid aiul parasitic enemu's as t he cam' tlocs in 
some other (.-oiintries. But great losses ot cane are sirs- 
tained annually through destructive fires which often 
sweep through scores of acres U-fore they can be checked. 
As a precautionary measure against the spread of fire, it is 
customary to leave lanes about 30 ft. wide implanted 
between the rows at distances of about 100 yards, and 
broader avenues at right angles to tlu^si- lanes and about 
twice 08 far apart. The latter are commonly planted in 
rows of plantain trees, which serve the double piirjiosc- of 
affording protection against the spreatl of fire and a very 
acceptable arficle of food in their fruit As the cane 
ripens the leaves dry up and fall into a thickly-tangh^d 
and very inflammable mass which is almost impassable. 
A fire once started in this, whether by design or by chance 
gpork, spreads rapidly, and in a high wind such as 
jfrequontly prevails, sweeps along with fi'arful rapidity. 
Strangely enough, the cane itself survives the tire pretty 
well, being protected by its verv^ tough siliceous rind and 
its abundant internal juice. But burnt eane must be cut. 
transported and crushed within four days or it will ferment. 
Bbould it be rained upon it will deUiriorate sooma-. Sugar 
made from it is usually dark and less desirable for refining. 
So disoatrouB is a cane fire apt to be that its intentional 
malicious setting has at times lieen treated as a capital 
offence. 

In Cuba the factories usually obtain their supply of eane 
in part or altogether from farmers who raise it "on their 
own land or on land belonging to the factory. These 
eolonos,” or managers of cane ooloniefl, contract with 
the factory to furnish cane to bo paid for in 96® raw 
sugar, varying in amount from about 4 per cent, to 6f per 
cent, of the weight of the cane as delivered to the mill. 
When cash is paid, it is still On the same basis, and the cash 
value ^ the sugar is estimated from the average daily 
quotations in the Havana market. Colonos oixirating 


I on land owned by the factory usually have a five or ten 
I year contract 

j The cane is cut bv hand with broad-bladed maohettas 
or cutlasses, strip|jea of all leaves and tops, out into pieces 
about 3 long, and thrown into piles, whence it is 
picked up and carefully packed into ox carts, which 
transport it directly to the mill or else to the railroad, 
where it is loaded upon the oars either by hand or by 
mockauieal hoists which raise the entire cartload at once. 

It is well known that cane once cut will deteriorate if 
j allowed to remain long on the ground. In order to asoer- 
j fain the rate of deterioration, I made a series of analyses 
on cane exijosed to the weather during six days. I cut 
! 16 canes as nearly alike as jHissible and crushed five in n 
I hand mill at once, after having divided them into thirds 
1 of equal length, marked bottom, middle and top. The 
! other 10 eanes constituted the sample whose deterioration 
upon standing was to be noted. I cut one-sixth off 
, the bottom of each, pressed them, and analysed the eom- 
, posite juice. Next (lay I took the next sixth off, and so 
continued for six (lays. There was a natural deterioration, 
ns I t-ook sam])los nearer to the top each day, but there 
was a further falling off in test due to deterioration of the 
juice itself with time, and this latter can l>e arrived at by 
comparing,, with the other figiires as a guide. 

I The five eam*s first tesbsd : — 


* 

Brix. 

Sucrose. 

Purity. 

Glucose. 

Bottom third 

18-86 

10-06 

80-00 

0-37 

Middle 

18-96 

16-00 

87-50 

0-62 

Top 

17-66 

14-20 

80-47 

1-27 

The 10 eanes exposed to weath(*r r— 

i Brlx. Sucrose. 1 

' 1 1 

I’urlty. 

j Glucose. 

Bottom sixth, fresh 

10-10 

16-07 

1 88-86 

1 0-62 

Next sixth, 1 day old ... 

18-76 

16-40 

' 87*48 

1 0-76 

„ „ 2 days’ old . . 

18-70 

16-03 

86*20 

: 0-93 

„ „ 3 

18-60 

16-62 

84*46 

0*96 

„ „ 4 

Top ., 6 

17-86 

14-86 

80*42 

1-29 

17-00 

11-86 

69*77 

; 2-26 


I A careful study of the above will show that tlu' 

1 deterioration in jmrity during the first day is about 0-25 
I per cent. ; in the next two days, about 1-76 |ier cent ; 
and, in the next two days, about 4 |xt cent. It has been 
Rugge.sted that this rate of dfd-erioration may be partly 
I duo to the relativ<'ly rapid deterioration in the freshly- 
' exposed ends pn-seuted by each day’s cutting, 
j The ox carts (jarry from about two to live tons of cane, 

I and the railroad cars employed hold from 10 to 15 tons. 

• Many estates rely wholly u])on the ymblif; railway 
j service, while others supplement this with standard or 
narrow-gauge traeks, oars and loeomotives of their own 
I for operation within the confines of the estate. 

J About oue-twentieth of the area of Cuba is under eaiit' 

: cultivation, which is said to be about one-fifth of tlie area 
i on which eane eonld he suknbly grown. The paucity of 
i jiopulation has been the limiting factor in sugar production. 

Just before the war there were about 180 factories ^ 
■ manufacturing raw sugar, while in 1897 there were only 
77 operating, the number rising lost year to 177, making 
on the a\ferago |ier fni’tory about 46, (Vx) bags of 325 Ib.of 
sugar each. 

Many of tht- factories which were more or le.ss demolished 
during the late* war have bewm rebuilt, while others have 
remained in an abandoned condition, Meanw'hile a new 
era has begun, with the advent of largo amounts of 
American capital, in the building of new factories, some 
i of which exceed any of the old ones in magnitude. But 
most slTiking of all the advances made are the improve- 
ments in scientific oyieration of the plants and the great 
attention paid to chemical control. 

Cuban sugar factories are, as a rule, well equipped with 
modem machinery. The old muscovado sugar, boiled 
in open kettles and drained by long standing, is practically 
obsolete ; while a high grade of centrifugal sugar, polaris- 
ing abcjut 96’5 to 90-0 is the almost univeriml product 
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of the factories, equipped with modem imgax machinerv 
from France, Germany, JECn^^d and the United States. 

The m^h of improvement in su^r machinery is rapid 
and continuous, the e^fforts of the aaministratorB of estates 
to jperfeet their plants are tmdagging, and everybody on 
the islimd seems keen to leam of anv advance an^ to apply 
it to his needs. The pride of exoefling runs high, and on 
every hand one fuids estates famed for and priding theta- 
selves upon some point of transocndont superiarity. 
One claims the finest milling department, another the broad- 
est acreage of cone, a thii^ the most ecionomical arrange- 
ment of working parts, while the strife to produce the 
greatest output in hags of sugar and the higliest yield of 
sugar from cane are never-ending. A number of the 
factories are veritable show places, and not a few of the 
owners’ residences are little short of jialalial. 

From this time when the cessation of the rainy season 
prmits the <<utting and hauling of cane, aud the mills 
begin to grind, work is continuous day and night, with the 
exception of Sundays, until the rams come again late in 
the Hiiring. The men work in alternate shifts of six hours 
each, the heat rendering a longer period loss satisfactory. 

Cane arriving at tlie factory by cart or railroad is un- 
loaded upon the cane earner either by hand or mechani- 
cally iiy a cane hoist lifting live or six tons at a time. Cliains 
oi wire rojies ore pushed under the load of cane between 
transverse slats on the platform of the car or cart, the ends 
attoehed to the support above, and the load lifted bodily 
into the air, transported to a suitable liopjier alsive the 
earner, and there dropjK'd by the pull ot a trigger. Jn 
some eases, the eaiu' is giaduolly discharged from the 
hojqKu* upon the caiTier by means ot a revolving drum or 
travidhng a[>ron providetl with strong ho<dt-liki‘ k'eth; 
in other leases, the liop}H*r is built at the bottom of a trough 
fift. or 7 ft. wide about half as deep, and leading up at an 
angle to the cruslier. In the bottom of tins trough is tlu' 
carrier, an endless apron of w'oodcn or inel^l slats or jilak's, 
or in the later modtds of sleep ascent a link ijelt conveyor 
of great strength provided with strong steel teeth I8"m. 
long, eurving slightly forward to elevate the lieavy tangk'd 
mass of eane winch falls upon it. The mass of cones in a 
rough layer, 12 in. or 18 in. deep, falls precipitously over the 
upper apex of the carrier into a hopper-like receptacle, 
winch feeds it into the preliminary crusher, consisting of 
tw o enormously strong horizontal steel rools provided with 
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between the two lower rolls, is a curved plate, called the 
trash turner, which prevents the bagasse from 
down between the lower rolls, but foe<& it across intow 
space between the upper and the second lower roll. One 
or two other similar sets of rolls ^follow, set with Succes- 
sively decreasing apertures betwwn rolls so as to exert 
even greater pressure on the more and more exhausted 
bagasse. These mills are preferably provided with 
hydraulic pressure pistons, either pressing directly down- 
ward upon the up{H*r roll or horizontally against tne lower 
roll at the outgoing side. From 300 to 420 tons pressure 
or more can thus be exerted. It is usual to have the 
highest iiressnre upon the last mUl and to oimrate this by 
a separate engine!. ' 

It is of great advantage to macerate the bagasse issuing 
from tlie first and second mills bv sprinkling water upon 
it. This is very rapidly absorbed, and diluting the jSs 
remaining in the cane, permits of a greater extraction of 
sugar at the next compression. The hotter the macera- 
tion wakr the more rapid is its difiusion, but if it is 
very hot it causes the roll journals to lK!Gome overheated, 
hor this reason, cool or tepid water is generally used, 
borne rolls arc made with hollow shafts whieh permits of 
cooling by means of cold water. The amount of water of 
maceration added thus at the mills usually varies from 
3 to 8 per cent, of the weight of the cane, “being limited 
by thi‘ expense of its subsequent evaporation. This 
leaves in tl^fp bagasse about 7 to 0 j>er cent, of sucrose, 
equal to from 2 to 2jf cent, of sugar on the weight of 
eane. In Hawaii, where 20, 30 or even 40 per oent^ of 
water of maceration is added in two or throe mstalmeifts, 
tlie extraction of sugar is much more thorough, only 4*6 
jx'r cent, of sugar being left in the bagasse, equal to 1 per 
cent, on the weight oi cane. A crusher and three triple 
mills will extract about 72 Ih. of juice from 100 lb. of 
cane, when no maceration water is added, the orusher 
and first mill extracting 45 lb., the second mill 20 lb., 
and the third mill 7 Ih. ajiproximately. The juice first 
extracted comes from the soft interior, and has a higlyM- 
density and purity than that whiah is extracted I>y the 
subsequent milling under higher pressure. The second 
and third mills extract a greaksr relative quantity of juice 
from the rind, and it has a darker colour as well as lower 
density and purity. The following determinations were 
made on juice from the different milw in different factories t 
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j Crusher i 

Plantation. 

1 


Prix. 

i 

1—1904 

18-11 


1—1905 

17-63 


2—1004 

80-1 


2—1906 

19-76 

1 

3—1905 

20-00 


3—1905 

18-70 1 


4 — 1906 (no crusher) 

17-4 1 


5 — 1906 (no crusher) 

19-16 

1 



Pol. ] Parity. 


16-0 

15-64 

18-3 

10-tf 

18-19 

10-76 

15-61 

17-09 


88-34 

88- 76 
91-04 
85-5 
00-97 
80-00 

89- 18 
80-12 


interlocking ridges to grip, crush and tear the cane. The 
Krajewski crusher, with serrated corrugations, 

apjxjars to give the best results. Tlie Marshall, with altcrnat- 
ing plain rings and rings of interlocking teeth, also gives very 
good results, although it ap|)ears to allow of more slipping 
than the other. Those rolls are usually 30 in. to 34 in. in 
diameter and fi ft. or 7 ft. long. They arc set on iiujb or tw'o 
apart, and can separate still farther by j)uahiag hock 
against very heavy spiral steel springs. “ The crusher is 
generally driven by a separate engine and exerts a tremen- 
dous pressure upon the incoming cano. Nearly hall the 
juice of the cane is extracted here, and the cane, torn open 
and often cut into short lengths, passes by a travolung 
conveyor to the first mill proper, which consists of three 
rolls sot closely together, tlie lower two in the same 
horizontal plane anti the upper one centrally above the 
other two, and so placed as to leave an aperture of about 
2 in. between the ujipor roll and the lower roll on the enter- 
ing side and 1 in. between the upper roll and the lower roll 
where the crushed cane or bagasse passes out. Imme- 
# diately beneath Hie upper rolh and bridgiiig the space 


Second mill. 

Third miU. 

Brlx. 

! Pol. 

1 Purity. 

Brix. 

Pol. 

j 

Purity, 

17-10 

16-2 

88-52 

15-66 

I 18-0 

1 t 

08-55 

16-96 

14-66 

86-51 

16*40 

18-7 

80*59 

19-06 

16-4 

86-04 

18-68 i 

16-8 

04*57 

19-06 

16-06 

84-2 

18-6 

i 15-2 

a£-19 

1 8-8B 

16-49 

87-46 

18-98 

19-10 

09-01 

18*55 

15-99 

86-21 

17-26 

14-98 

85-00 

16*6 

1H-S8 

85*97 




18-01 

16-11 

68-9 

17-98 

14^ 

0^ 


The greatest economy of evaporation is reached when 
double or triple maceration is practised, but with only a 
single apjilication of water. The water is always appfied 
before the final crushing, hut the diluted juice thus 
obtained may be carried back and used for maoeraHng 
before the second mill. Or tlie thin runnings from filter 
presses may be used in the same way. This system 
found iU highest development in Egypt, where the juice 
is carried back twice, and where two-thirds of the extracted 
juice is taken from the orusher, the rest from the first 

When the utmost pressure is applied at the last loUs 
they emit a groaning or singing tone, and the bagasse, 
heated considerably by this enormous oompresaion, 
like a mat of shavings and contains from 48 to 53 per cent, 
of moisture. It is conveyed in this condition by trayedling 
slats through long shallow wooden troughs totl^fuinEiaiMW)i 
where it is burnt upon special grates, aud, wider suitedAe 
conditions, constitutes the sole fuel required the plant. 

The combined juice from the crusher asid all the 
flows through a finely perforated brass strainjiig plate 
into a small receiving tank, and is pumped into the Bating 
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tanJoi) where milk of limo is Added to it immediately to 
neutralise aeidity and to precipitate those impurities 
which form insoluble limo salts. Some mix powdered 
burnt lime with a pailful of juice and add this to the 
mmeral mass, but the use of milk of lime kept constantly at 
12® or 16® B. is greatly to be preferred. The amount of lime 
required to give the best results is an unsettled matter, 
some adding enough to produce a neutral or slightly 
alkaline reaction to .litmus, others carrying it further, 
to alkalinity to phenol phthalein. In ray experience, the 
lime continues to give a precipitate after mere neutrality 
to litmus has boon reached, and to obtain a bright and clear 
defecated juice, it is necessary to add lime up to a point 
somewhere between neutrality tri litmus and neutrality 
to phenolphthalcin. Jn juice from cane of several years 
growth from lands long under cultivation and having a 
purity of 90, I found that limo added to cover 20 per cent, 
of this range was sufficient, while in a juice of 80 puritv, 
obtained from new cane on \ irgin soil it was necessary to 
cover the full range to get the best results. I doubt 
whether it is ever necessary to add more lime than to reach 
neutrality t-o phcnolphthaleki, to effect a good clarifica- 
tion, while for other reasons an excess is objectionable. 
Liming tanks almost always serve as measuring tanks also, 
the juice over-flowing through an overflow pipe or marking 
its height by some float device. In the older establish- 
ments, it is customary to heat the limed juice in the same 
tanks as limed and measured in, by raeais steam- 
jacketod bottoms or closed st(^am coils. In this case, a 
portion of the precipitate of lime salts, albuminous and 
pectinous matter, &c., falls to the bottom, and |»art nst's 
to form a heavy blanket scum on top. The heating 
continues until tnis blanket cracks, at about 190'^’ F., 
after which a period of subsidence is allowe<l and then the 
clear juice is suitably drawn off. In some of the new<*r 
plants, the Ueining system of superheat defecation, so 
widely employed in Louisiana, IS uB(‘d. In this, the limed 
juice is heated to 130® or 140® F. under jiressure, cooled 
again, and then passed through continuous settling 
tanks«of 6000 galls, ciipacity, having an internal conical 
diaphragm to direct the current of juice, and an inverted 
conical bottom to collect the precipitate, If the eurrent 
flows slowly (5 ft. an hour), and the mud is removed from 
the bottom frequently (15 minutes), a pretty clear juice 
can be had, but it seldom is so bright as that obtained by 
open defecation. The slight turbidity cun be removed, 
however, by flltration through Danek or gravity filters. 

This system effects no materially lietter precipitation 
of impurities than the ordinary process, as shown by a 
set of exiieriments in which some limed juice with a 
purity of 83'fl6 showed a jiurity of 84-63 after being 
heated to boiling in an o}ien vessel and filtering, as against 
84'62 after being heated in the Leming to 240® and 
Altered. Prinsen-Oeerligs has arrived at a similar con- 
clusion from experiments in Java. Still, the apparatus 
is economical to operate and has a very great capacity. 
Probably better results in settling could bo had if the 
tanks were used as intermittent instead of continuous 
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In all the modem factories filter presses are now used for 
treating preciiiltates and scums. This muddy mass is 
diluted with tank washings in siwViol blowujis, rather 
heavily limed and heated to near the boiling i>oint. After 
settling the clear liquor is withdrawn nncl the muddy 
bottoms pumped through filter presses, having iron 
frames and jute or cotton cloths. It is difficult to wash 
the sugar out of the cake with either water or steam, and 
the best wav to reduce the sugar is to dilute the acuma 
sufficiently before filtering. Tlie press cake is a good 
fertiliser, but in many oases it is thrown away. It 
contains 00 per cent, of water and from 0 to 12 |)er cent, 
of sugar. 

The clarified juice is always concentrated in a multiple 
effect evaporator from about 9® or 10® B. up to 20® or 30® B., 
before being taken into the vacuum pan. The usual 
multiple effect for concentration in vacuo is a standard 
triple effect of one type or another. In the lower jiart of 
these upright cylindrical vessels are a large number of 
vortical tuMs of about 1 in. diameter, and 3 it. to 6 ft. long, 
their ends expanded into tube sheets. The space among 
the pipes ana between the tube sheets constitutes the 
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steam heating chamber, while the juice, admitted to the 
lower part of the effect rises through the tubes, is rapidly 
boiled and its vapour passes into the steam chamber 
of the second effect. The vapour arising from the boiling 
juice in the second effect is led into the steam chamber 
of the third effect. The vapour space of the third effect 
is connected with a vacuum pump maintaining iii the 
third effect a vacuum of 26 ins. or 27 ins., as represented 
by fiho gauge. In this effect the juice is densest and the 
temperature of the heating steam the lowest, necessitating 
this high vacuum to effect evaporation. The vacuum 
in the second and first effects stands at about 16 and 6 
respectively. The steam chamber of the first effect 
receives exhaust steam at a pressure of 10 or 6 lb., or 
less. The juice valves are carefully set, so as to allow 
the juice to pass gradually from one effect to another, 
while a pump removes the water of condensation from 
the steam chambers through suitable trajis. Various 
other types of multiple effect evaporators are also in use, 
among them the Lillie evaporator, in which film evajiora- 
tion is effected. Here the juice is evenly distributed 
over a great number of 3 in. horizontal pijies internally 
heated by steam. As the juice trickles down over these 
tubes in thin films evaporation is very rapid. The vapour 
from the juice evaporated in the first effect- l»ecomes the 
heating metliiim for the second, and so on. The juice is 
passed continuously from one effect to the other by 
means of centrifugal pumps <lriven by Westinghouse 
engines having a H])eed of about 300 revolutions j»er minute. 
Instead of a vacuum ])nrnp a Biilkley condenser is useil 
working on the same principle as the Korting injector 
or the Sprengel air })uinp. The I.illic evaiiorater requires 
^reat <-arc and must bt* reversed frequently to ywevent 
incrustation of the tnlx?s. 

A common fault in Cuba is the failure to carry this 
preliminary concentration far enough. The Ix'st density 
to concentrate to is 30“ or 32® B., anything less than this 
throwing iiimecessary work upon the vacuum pans, 
which reijjuire nearly threii times as much heat to evayiorate 
a tiound of water as the triple effe('t uses. 

The uHiial vaeiiiiin pan m use is an iron pan of iiyiright 
cylindrical shR|K\ fitted with about six or eight copyier 
steam coils varying from 3 ins. to 5 ins. in diameter 
placed one above the other in the bottom part of the pan. 
It is usually arranged so that the lower coils can receiv(^ 
live steam, and the upper roils cither live or exhaust 
steam. Some of the newer pans arc of copper, and 12 ft. 
or 13 ft. in diameter, while the older ones are usually 
smaller, 8 ft. to 10 ft. being common. Vayriours from the 
vacuum pan are condensed in a water spray condenser, 
usually connected with a dry vacuum yniinp, and a Torri- 
cellian water column. Frequently a central condensef 
serves for several yians. On account of the relatively 
low position of the jians in most Cuban factories it is 
common to build the condenser high in the air, outside, 
with the vayxnir, water and vac-uum pipes all leading up 
to it, while the barometrical water column nipt* dfrops 
from it to a water overflow tank below. Water is so 
scarce in the island that it is usually necessary to use the 
condensing water over and over. This necessitates the 
repeated cooling of the water as it flows from the con- 
denser, which is effected by discharging it upon the top 
of the cooling tower, a succession of slat floors placed 
one above the other at the distance of 3 ft. or 4 ft. The 
water is so broken into spray that evaporation cools it 
down to about 90® or 96® F., at which temperature it 
is used again. 

The methods of “ boiling sugar,” as it is called, or 
extracting all the sugar possible from the juice are verjs? 
numerous, for nearly every factory has its own modi- 
fications, introduced on account of the exigencies of 
apparatus, juice, and so forth. The most direct way, 
and one followed in some places, is to boil the thickened 
juice or ‘‘ melfulura ” to grain in the vacuum pan, dis- 
charge the thick mossecuite into iron sugar wagons 
holding about 20 ob. ft. each, Allow it to stand about a 
day until it has cooled to about 106® or 110° F., and purging 
it in centrifugals to obtain a first or centrifugal sugar 
polarising about 06, and a first molasses with a purity of 
about 68 to 6D. Tide first molasses is then boiled by 
itself to string proof, that is, until it is very thick, but * 
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fne from crystals and of stioh oonsistenoy that it can be 
pulled out into a string between the ftngers. Hiis stands 
about a week in wagon* to orystallis© as it cools, and is 
purged in contrifuTOls, yielding a second or molasses 
sugar and a residual molasBes having a purity usually of 
40 to 46. However, it is found more advantageous to 
be^ boiKng a pan of second sugar with thick juice and 
to build thus a grain in the pan, on which the first molasses, 
which is subsequently taken in, will deposit a good portion 
of its sugar so that one more thoroughly exhausts the 
molasses. This massecuitc requires a snorter time, about 
three days, for cooling and crystallisation in the sugar 
wagons. Instead of starting the second sugar with, 
thickened juice, some prefer to hold back a small part of 
a panful of first masseouite on wliich to build with first 
molasses, for in the masseouite the grain is already formetl. 
'Some factories, too, boil an intorniodiate grade of sugar 
by starting with about half a charge of thick juice or 
first massecuitc, and finishing with first molaascp, washing 
the resultant sugar with a little water in the centrifugals 
to raise it to 90 polarisation. 

The progressive factories are provided with crystallisers 
for receiving the massecuite directly from (he vacuum 
pan. Massecuite is frequently forced from j>an to erj^s- 
talbser through an K in. to 12 in. pipe by compre.ssed air. 
The Westinffhouse air com pressor is very go<»d for this 
purpose. The crystallisers are merely great tanks usually 
built in the sha|>e of a horizontal cylinder 8 ft. in diameter 
by 20 ft. to 28 ft. long, and provided with an internal longi- 
tudinal shaft on which slowly revolves a helical stirrer 
which keeps the stiff mass in motion, affording better 
contaid between the sugar crystals already formcil and 
the molecules of sugar held dissolved in the mother 
liquor. 'riiiH “crystallisation in motion” as it is called, 
is a marked advance upon the older process of allowing 
•crystallisation to continue in wagons. Jlesidcis the better 
•contact the cooling is more rapid, and this may be still 
further hastened by pro|M3r water-jacketing or by exhaust- 
ing the hot vajiour cither with a blower or by a vacuum 
pump. 

First magmas arc purged within a day after being 
boiled, in some cases almost immediately, for if it is to be 
purged hot the magma caiv be boiled very dry, so as to 
contain only S [ler cent, of watci, .Second magmas 
usually crystallise well in three days in crystallisers, and 
it is jiossiblc bv means of them to i‘.vhaiist the molasses 
more thoroughly than by ijuiet crystallisation, as shown 
by the low jmrity of such residuarmolasses. 

The centrifugals used for purging the sugar crystals 
.from the mother liquor are of the Weston or the 
Heijworth tyjie. in the older factories 30 ins. in diameter, 
in tile newer 40 ins. Most of the machines aic Isilt driven, 
but the water drive is used in a few factories. The latter 
is more delicate in its adjustment and apparently more 
•difficult to keep up to the desirable speed of 800 Vevolu- 
tions jier minute, but it dispenses with much driving 
gear, and is very simple to ojicratc, ISome electric, 

• directly driven centrifugals are also in use. 

From the centrifugals the su^ar drops through- hoppers 
•directly into bags usually holding 325 lbs.*, is accurately 
mode up to this figure, and the bag sewn up, numbered, 
brandetf with the name of the estate, and shipped or 
stonnl for shipment. 

Following are a few analyses of typical Cuban raw 
sugars: — 


* Orade. 

Pol. 

Ash. 

Water. 

Glucose. 

Organic. 

Centrifugal 

07-00 

0-815 

1-40 

0-62 

. O-iO 


04-30 

0-63 

1-01 

1-T4 

2-32 

t9 . • . • 

04-60 

0-61 

1-21 

1-70 

1-80 


06-10 

0-67 

1-87 

1-16 

1-71 


04-60 

0-60 

1-68 

1-47 

1-00 


06-10 1 

0-67 

0-78 

1-36 

1-24 

Holaties 

80-10 1 

2-21 

2-78 

2-22 

S-69 

'* 1 

80-80 

1-40 

2-87 

2-08 

S -86 


lArge quantities of sugar are stored in the principal 
Cuban j^rts for sbiptnent after tbe sugar crop is past, 
find iuen sugars are apt to ferment, causing a loss of 


Mveral dei^rees in polarisation. Such a case is well 
illustrated m the following analyses of raw sugars received 
at a refinery here through the year from a single estate 
and all of the same polarisation (within a tenth of two) 
originally 



Jan, 

1006. 

Fob. 

1 1006. 

1 

j Mar. 
1006. 

Ana. 

1906. 

Deo. 

1005. 

Pol 

06-80 

06-40 

96-10 

05-80 

03-60 

Ash 

0-40 

0-64 

1 0-66 

0-50 

0-61 

Water 

1-02 

Ml 

1-21 

MO 

1*27 

Glucose 

1-11 

0-76 

0*01 

1-44 

2*68 

Organic 

1-12 

1-10 

1-22 

1*66 

1*74 


The residual molasses is often sold to local distillem 
for about two or three cents a gallon ; a little is burned 
on the bagasse and more is run out into streams, or even 
spread upon the land. Very little is exported. Fob 
lowing are a few analyses : — * 


Samples 

a 

• 1 

Pol, (direct) 

86-8 

„ (Uerget 

40-86 

by inversion . . . 



„ Sawyer’s method 

— 

Ash 

6-06 

Water 

i 26-27 

Glucose 

16-70 

Organic 

11-22 


b 

• 

0 

Analysis 
of ash. 

Per cent. 



Fe Al. 0-85 

28-60 ^ 

81-80 

Ca 

9-00 

36-40 ^ 

k 81-06 

Mg 

0-56 

36-72 


K 

28-84 

27-60 

— 

Na 

2*05 



8 O 4 

0*86 


16-64 

Cl 

10-82 

20-84 

18-02 

PO* 

6-06 

— 

18-88 

SiO, 

8-21 


20-26 

co^ 

24*18 



H <0 

0-70 


Undete 

rmined 

S-28 




100*00 


* a 

A uHcfid by-product has been developed of late in the 
form of a cattle food called “ Molaascciiite ” formed by 
drying and .shredding bagasse and then mixing it with as 
much thick molasses as it will liold. Such a product, 
uiMin analysis, showed the following composition 


Moisture 

Per cent. 

20-42 

Fibre, crude 

20-93 

Sucrose 

26-06 

Glucose 

a.ha 

Organic non-sugar 

Ash. soluble 

7 . 7 s 

.. insoluble 

0.61 

100-00 


Some efforts have been maile also to utilise the fibre of 
bagasse for paper making, but this lias not yet been 
adopted in Cuba. 

As the idea of scientific control of the manufacturing 
operations gains ground in Cuba, the chemist is ooming 
to the front, and the sujierintendenoe and management 
of the factory is entrusted to him rather than to the chief 
sugar boiler, as formerly. The modem ohemieal super^> 
tendent, through continuous systomatio samples promptly 
analysed, and through constantly kept records in every 
department of the work, is able to see the correlation of 
its parts far more clearly than before. 

Future advanee in this great industry will depend upon 
the close adherence to scientific Tuethods of investtgation 
and control, and judging from tbe progress that has been 
made thus far, it is easy to lielieve that Cuba will always 
hold her place os one of the foremost sugar producers of 
the world. 
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Obituary. 


HERMANN JOHANN PHILIP!* KPHENGEL, 
Pd.D.. F.R.S. 

Hermann J. 1*. Sprengel waa born in 1R34, at 
Schillerslagc, near Hanover, and waa educated in tlie 
UniversititiK of Gottingen and Heidelljerg, taking bis 
degree of Ph.D. at tlie latter university in 1858. In 
the following year he came to England, which he* 
thenceforth made his home. For thiee years he tvas 
an assistant in the chemical laboratory of Oxford 
University ; then, coining to London, he woiked in the 
laboratories of Guy's and Kt. Bartliolomew'’8 Hospitals. 
In 1865. h(' iM'came connected with a lit in of manu- 
facturing chemists in London, but retired in 187tt 

Dr. Hprengel was elected a Fellow of the Koval 
Society in 1878. In spi'cial reiogmtion of his varied 
merits, he wuis ercatetl a Koyal IVussian l*rot(*ss(ti 
(titular) by thf* German Emix'ror in bis eajiaeity ol 
King of Prussia. Ills air-piini]), w-liieli be descnlied 
to the. Chemical Sooioty in 186.3, tbongb a]>parenily 
a simple pioia* of apparatus, depending lor its opi'iii- 
tion on the full of nierciiry in narrow tiilx's, led to 
results quite disproportionaU* to its sftriplieity, and 
in many respectsrfl may be said to have liad an im- 
portant in H lienee on the development both of science 
and industry in the lattir part of last eentiiry. Tin* 
most important of Professor Sprengel’s researches nm\, 
indeed, be said to iui\e Itceii concerned with the tw'o 


extremes of the gaseous st^ite of matter, namely, high 
vai'iia and explosions, though it is bv his well-known 
meroury pump that hia name will bo best remembered. 
On the one hand, this ap]>aratu8 enabled’ Sir William 
Crookes to carry out experiments leading him to 
his theory of radiant matter, whilst, on tne other, 
it assisted at the birth of the incandescent lamp. Sir 
Joseph Swan’s earliest attempts at making a carbon 
glow-lamp were foiled by the impossibility of getting 
a good enough vacuum. It was the mercury pump 
which enabled him to overcome this difficulty, and 
later on to establish the incandescent lamp as a useful 
commercial article. 

Sjirengel devoted much time to the study of a class 
of expluHives, ami, in 1871, took out patents fur them; 
they are cai»able of being rapidly prepared W'hen 
w'anted. by mixing togetlier two or more ingredients, 
w'hieh can be ston'd or transported without danger, 
because when separate, tlu'v are not explosive. One 
of these ingredient; was a liijuid, usually nitric acid, and 
the other pierie ai:id or some other nitro-lienxenoKd 
dissolved in the lupiid. t)r, porous calces of potassium 
chlorate were drencli<*d witli a liquid such as carliou 
bisulphide or nitrobenzene. l)oublles,« the employ- 
ment of a mixture ol Hmnionuim nitrate and nitro- 
benzeno for blasting powder's, Ae., followi'd as a 
eonscquctico of Sjireiigers researches. He was 
the first to cull attention to the value of ]>icric acid as 
an ex])lo3ive, when lireil by a detonator, and it may 
be sai<l w'ith truth that the employment of this class 
of substance, generally, owes its origin to his experi- 
ments and ob.servation8. 

Ho died suddenly on Sunday. January ‘21st, 
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L— PLANT, APPARATUS, AND MACHINERY, i 

{Continued from yage 113.) 

English Patents. 

Drying Machines ; Cylinder . J. R. Hat maker, 1 

Paris. Eng. Pat. 1177, Jan. 21, 1905. j 

The invention relates to a drying cylinder heated by means 
of gas jets disposed inside it. Tlie claim is for the inter- 

S osition of a layer of sand or other heat-resisting and 
istributing material between the tiaines of the gas jets 
and the inner side of the drying surface. The material is 
contained in an annular space ^between the eylinder wall 
and an inner concentric lining w’all. In this way local 
overheating of the surface of the cylinder is statod l-o bt‘ 
avoided. (Reference is directed to Eng. Pat. 2‘273 ot 1 
190L)~W. H. C. I 

Air Drying Apparatus; Improved . E. W. Cooke, ' 

and J. F. Kelly, New \ork. Eng. Pat, 14,856, Julv ! 
19, 1906. ‘ j 

A NLMBBE of vertical cells, fitted with a moisture-absorbing i 
material such as calcium chloride, are arranged round a 
vertical shaft in a casing. The latter is jirovided with j 
partitions so arran^d that while a current of air is being j 
dried by passing through one of the cells, the others are 
being regenerated. This is effected by passing a current | 
of heated products of combustion from an oil burner 1 
through the cells. The sjiaft is rotated so that the cells 
are altemately drying air and being themselves dried. ! 
The air to be dried is warmed, before reacliing the drving | 
cells, by being passed through a chamber at the top of the | 
casing which » is heated by the waste gases after they i 
have passed through the cells that are being dried. — W.H.C. i 


Separators ; Impls. in centrifugal . A. F. Spooner, 

J.iondon. From Aktiebolaget Separator. Stockholm. 
Kng. Pat. 1600, Jaii. 26. 1906. 



The claim is for forming a liner for the bowl 6, of a centri- 
fugal separator, of a number of superposed domed plates a, 
of the shape showm in the figure. — W. H. C. 


Heating of Water or other liquids ; Apparatus for the -A — . 

C. Barter, Birmingham. Eng. Pat. 8340, April 19, 1906. 

Steam entering by the tube «, and passing through the 
openings i, h, issues from the jot g, and enters the tube kt 
drawing with it some water through the annular spaoe.'gi, 
from the tube h. The water is heated and passes through 
nif into the delivery pipe d. The latter is connected to tne 
supply pipe b, by a pianed joint, inclined at an angle of 
467, and secured by hook-bolts /. By rotating the faces of 
the joint pip d, may either form a prolongation of the 
pipe 6, or may be set at an angle to it. The valves g, and 
L can be regulated by turning the nuts /, and /, and a 
disc-valve n, provided with orifices o, which can be opened 
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and washed. (KcfortnKHi is dirooted tcj Eng. Pat. 13,612 
of 1894 ; this J., 1895. 73G.)-^W. H. C. 

Acid-Proof Vesad for diatiUvig and other purpoaei. 
W. Tiiddiard, Manchester. Eng. Pat. 14,092, July 
8. 1906. , 


or clo^« (i by rotating the disc, allows the cold waU'i' to 
continiio lo flow when the steam is shut oflf. — VV. H. C. 

Mixing or combining liquids or fluids ; Method of mechanic 

rallu and Apparatus therefor. F. J. H. M. Berborich, 

Kiel, and W. Ch Schroder, Lubock, Germany. Eng. 
Pat. 8895, Aj)ril 27. 1905. 

After a preliminary mixing in a vessel provided with 
an agitator, the mixed fluids are forced through a tube 
in which is placed a cylinder of less diameter than the tube, 
and whose surface is covered with angular projections. 
These projections are preferably foruied by the mtersoction 
of right, and left-handed scrow.threads cut upon the 
cylinder. The fluids are then forced through another 
tube in whieh there is a cyhndrical plug with a conical 
end, which has a screw-thread cut upon it. The passage 
of the fluid through this tube causes the plug to rotate, 
and the fluids ore ground or pulverised between the plug 
and tube, and thoroughly mixed together. — W. H. C. 


Compressing air or gases ; Method of . F. Wind- 

hausen, jim.. Berlin. Eng. Pat. 11,140, May 27, 1906. 
Under Int. Conv.. May 28, 1904, 

One or more turbine compressors are used to eflfect the 
first or low-pressure stage of compression, and recipro- 
cating compressors are used to complete the compression in 
the nigh-pressure stage. By this combination it is 
.stated that the inconvenience due to the nooe.S8ity of 
using cylinders of large dimensions when reciprocating 
compressors are used for the low-pressure stage and to the 
low efflc.ieney of turbine compressors for the higher stages 
18 avoided.— W. H. C. 

Filters for purifying fluids, especially for extracting the 
oil and other vtnpurxtiea from condensation tnater, emanat- 
ing from steam-engine exhausts. J. S. Milne, Camden, 
N.J., U.S.A. Eng. Pat. 12,716, June 20, 1905. 

The Alter cloth, wound upon the spool 6, paasea over 
the roller 9, aoross the perforated plate 7, and round 
the roller 10, and is then wound on to the spool 6. 
The liquid to be fUiered enters at 20. passes tiirough 
the Alter-oloth 8, and the perforated plate 7, and is drawn 
off through 18. The fllter-ojoth is drawn across the pkte 
1^ turning the spool 6^ at such a speed that freidi poziaons 
of the cloth come into use as the pfrevioiis parts become 
covered with deposit. When the whole r<^ has been 
used, the spools are removed hedily from the fflter-taak 




Fio. 2, 

The improved construction consists in forming a'partiiion 
h, within the vessel a, %hich is made of porcebin or other 
acid-proof material. The partition extends to below the 
level of the draw-off plug a, forming a liquid seal so that 
when the test plug g, is vuthdrawn, onlv a small axnount of 
gas or vapour can escape. Farther claiin is made for an 
improved joint shown in Fig. 2 ; the end of the oonneo^ng 
pi^ A, is opened out into anoone i, and is inserted into a 
conioal cavity formed in the neck of the vesseL Paoking 
material l^is tttsn inserted between and ^*iiiidthe*gfeater 
the pressure in the vessel the tis^ter ihd joint is stattd 
to become.— W. H. C. 

4 



OBirUARV— SPKENGEL. Ct. l—PtAUf, APPARATUS A JUACHINERV. M. >««, 


Obituary. 


HERMANN JOHANN PHILIP!* KPHENGEL, 
Pd.D.. F.R.S. 

Hermann J. 1*. Sprengel waa born in 1R34, at 
Schillerslagc, near Hanover, and waa educated in tlie 
UniversititiK of Gottingen and Heidelljerg, taking bis 
degree of Ph.D. at tlie latter university in 1858. In 
the following year he came to England, which he* 
thenceforth made his home. For thiee years he tvas 
an assistant in the chemical laboratory of Oxford 
University ; then, coining to London, he woiked in the 
laboratories of Guy's and Kt. Bartliolomew'’8 Hospitals. 
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meroury pump that hia name will bo best remembered. 
On the one hand, this ap]>aratu8 enabled’ Sir William 
Crookes to carry out experiments leading him to 
his theory of radiant matter, whilst, on tne other, 
it assisted at the birth of the incandescent lamp. Sir 
Joseph Swan’s earliest attempts at making a carbon 
glow-lamp were foiled by the impossibility of getting 
a good enough vacuum. It was the mercury pump 
which enabled him to overcome this difficulty, and 
later on to establish the incandescent lamp as a useful 
commercial article. 

Sjirengel devoted much time to the study of a class 
of expluHives, ami, in 1871, took out patents fur them; 
they are cai»able of being rapidly prepared W'hen 
w'anted. by mixing togetlier two or more ingredients, 
w'hieh can be ston'd or transported without danger, 
because when separate, tlu'v are not explosive. One 
of these ingredient; was a liijuid, usually nitric acid, and 
the other pierie ai:id or some other nitro-lienxenoKd 
dissolved in the lupiid. t)r, porous calces of potassium 
chlorate were drencli<*d witli a liquid such as carliou 
bisulphide or nitrobenzene. l)oublles,« the employ- 
ment of a mixture ol Hmnionuim nitrate and nitro- 
benzeno for blasting powder's, Ae., followi'd as a 
eonscquctico of Sjireiigers researches. He was 
the first to cull attention to the value of ]>icric acid as 
an ex])lo3ive, when lireil by a detonator, and it may 
be sai<l w'ith truth that the employment of this class 
of substance, generally, owes its origin to his experi- 
ments and ob.servation8. 
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The invention relates to a drying cylinder heated by means 
of gas jets disposed inside it. Tlie claim is for the inter- 

S osition of a layer of sand or other heat-resisting and 
istributing material between the tiaines of the gas jets 
and the inner side of the drying surface. The material is 
contained in an annular space ^between the eylinder wall 
and an inner concentric lining w’all. In this way local 
overheating of the surface of the cylinder is statod l-o bt‘ 
avoided. (Reference is directed to Eng. Pat. 2‘273 ot 1 
190L)~W. H. C. I 

Air Drying Apparatus; Improved . E. W. Cooke, ' 

and J. F. Kelly, New \ork. Eng. Pat, 14,856, Julv ! 
19, 1906. ‘ j 

A NLMBBE of vertical cells, fitted with a moisture-absorbing i 
material such as calcium chloride, are arranged round a 
vertical shaft in a casing. The latter is jirovided with j 
partitions so arran^d that while a current of air is being j 
dried by passing through one of the cells, the others are 
being regenerated. This is effected by passing a current | 
of heated products of combustion from an oil burner 1 
through the cells. The sjiaft is rotated so that the cells 
are altemately drying air and being themselves dried. ! 
The air to be dried is warmed, before reacliing the drving | 
cells, by being passed through a chamber at the top of the | 
casing which » is heated by the waste gases after they i 
have passed through the cells that are being dried. — W.H.C. i 
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The claim is for forming a liner for the bowl 6, of a centri- 
fugal separator, of a number of superposed domed plates a, 
of the shape showm in the figure. — W. H. C. 


Heating of Water or other liquids ; Apparatus for the -A — . 

C. Barter, Birmingham. Eng. Pat. 8340, April 19, 1906. 

Steam entering by the tube «, and passing through the 
openings i, h, issues from the jot g, and enters the tube kt 
drawing with it some water through the annular spaoe.'gi, 
from the tube h. The water is heated and passes through 
nif into the delivery pipe d. The latter is connected to tne 
supply pipe b, by a pianed joint, inclined at an angle of 
467, and secured by hook-bolts /. By rotating the faces of 
the joint pip d, may either form a prolongation of the 
pipe 6, or may be set at an angle to it. The valves g, and 
L can be regulated by turning the nuts /, and /, and a 
disc-valve n, provided with orifices o, which can be opened 
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Cl. GAS A UQELT. 


I'm general construction ot the firoduoer is ahhwn in Fig. 1 ; 
its essential oharaoteristic is the arrangement of the two 
grates 00, and 52. The outer grate 50, is composed 
of a number of bars, laid in a frame, like the laths 
of a Venetian blind. The inner grate consists of a flat 
tube, which is Oiled with water, and coiled in a helix, looselv 
enough to allow air, Ac., to pass through into a gas-col- 
lecting chamber 63, but overlapping to prevent the 
passage of coal. Air is supplied tp the centre of the 
apparatus, spreads under the gasification chamber, or the 
space between the grates, and enters the same through the 
spaces between the bars. The lower portion of the outer 
grate, 61, is hinged tt> allow' the removal of ash, &c. I’he 
grates may be curved at their upper or low'er ends, or both, 
so as to leave wider Bpsces between them at the top and 
bottom, in order that the gasification process may be most 
active in the narrowest (central) portion ; and as the lower 
portion contains a large amoimt of dc-gasifu'd fuel, less air 
IS supplied to it. 

To regulate the supply of air tr» tlie grate, and to vary 






the amotmt of grate space required, according to tAe 
variations in the demand for gas, a series of rims 
or bells are arranged round the outer grate, and can 
be raised to allow air to pass to other portions of the 
grate, if more gas is requirea, or lowered to cut off those 
portions, if less gas is required. Projecting shelves a^ 
attached at intervals to the outer grate, and nave at their 
outer extremities cups or troughs 66, into which the curved 
edges of the bells fit ; the method of working is shown in 
Fig. 3. 

Tlio arrangement for decomposing the tar produced in 
the gasification of bituminous fuel is explained by reference 
to 2. The hearth is divided into («) a low burning fire 
zone 00, {h) a clearing zone 59, and (c) a gasifying zone 56, the 
latter being divided mto other zones provided with shutters 
and rims. The zones 56, 59, and 60, are sepm’ated from one 
another by a transverse wall 57, and by interruptions ** 
58, in the grates. The tar-lsidcn gases collect in the 
chamber 61, and pass by a conduit O.f, to the chamber 64, 
which surrounds the outer grate of the zone 59, or “ glow* 
ing ” zone, where the tar is deoomjxwd. The zone 66, Is 
suo-divided by the transverse plates 62. and the shutters 
55, which arc regulated to meet the demftnd for gas. To 
w'ork the producer as a pressure apparatus, the outer grate 
of the zone <30, must bo suiTOunded by a chamber similar 
to chamber 64, and air under pressure introduced into the 
chambers of the zones 60, and 56", 56*, and 56*'. 

The whole a{q)aratus is thus arranged to supply a gas 
practically free from tar, and to regulate the supply 
according to the demand. — W. C. H. 

Lvtie Burning and Hit ricovvri/ of power-gas as a 6ye- 

product ; Impts. in and apjxiraius for . The Ch^k 

Power (tas 8vnd., Ltd., and H. 8. Stone ham. Fng. 
Pat. 2684, Feb. 9, 1905. IX., page 182. 

m 

Gas maker for htamj oils. A. Eveno, Paris. Eng. Pat. 

3408, Feb. 18. 1005. 

Gas for use in infernal combuslion motors is made from 
heavy oils by gasifying these in a retort of graphitic iron 
coated with plumbago. Tlie presence oj the free carbon 
favours the decomjiosition of the heavy oils. The retort is 
surrounded by a jacket in which th(^ exhaust gases of the 
engine circulate. To increase the surface anrl duration 
of the contact of the jiroducts of distillation and the oxy^n 
or air used for gasification, the mixture descends through a 
channel to the base of the retort and then rises, circulating 
between the coils of ^ helix formed round this oentriU 
passage in the retort, before passing into the carburettor. 

— R, L. 

Qas for power purposes ; Process for pre^ring eom^ 

pressed , O. Assmann, Tegelen, Holland. Eng, 

Pat. 11,413, May 31, HK)6. Under Int. Conv., Juno I. 
1904. 

Sbk Fr. Pat. 354,837 of 1906 ; this J., 1906, 1 103.— T, F, B 

Qas Purifiers ; Impis. in . 8. Cutler, London. Eng. 

Pat. 7324, April 6, 1906. ^ 

In gas piirifters fitted with “ Jager ” grids, the gasei pass 
horizontally through the purifying majie. To jnakitain 
a uniform density throughout the mass of the purifying 
material, the bars or slabs of a similar net-like grating are 
now fitted in rectangular frames, and arranged in the 
purifier casing in superimposed horizontal layers ip |iuch 
a manner that the individual bars form obliquely ^fKseadtng 
rows, the gas passing in this direction through the mateiiai 
Distributing and collecting chambers are provide^, benepth 
and above the mass, and the bottom layer is placed on a 
tier of horizontal grids or sieves in the ijsual manner.— B. L. 

Qaa ; Burner for testing C. C. CArpentor. Eng. 

Pat. 24,828, Nov. 30, 1906. XXUL, page 199. 

UNrrBD 8TATSS Patents. 

Pud; Manufadnre of artificial . A. Stilldsen, 

New York. U.S. Pat. 80^,998, Jan. 16, 1906. 

Apfeoximately 76 parts by weight of petrolenm, 16 of 
turpentine and 2 of sodium palmitate or stearate, atb 
mixed together and heated, with agitation, along with 
departs of oapstio soda and 2 of water,— C. 8. 
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Gaa mixtures ; Producing comhustiUc . C. K. 

Harding, Chicago, HL U.S. Pat. 803,634, Oct. 31. 1906. 
PXTBOI.SUM or kerosene of high flashing-point is y&iyot- 
ised in a suitably constructed lamp by piling a current 
of air over a wiolc impregnated witn the oil ; the mixture 
is submitted to the action of a catalytic substance such as 
platiniH(^l tripoli, placed in proximity to the vaporising 
surface of the wick. By the catalytic action, partial 
combustion takes place and the gases formed are burned 
in connection with an incandescent mantle. A shield 
localises the heat of tlie catalyt ic surface to a portion of the 
vaporising surface ; its initial heating is effected by a 
flame from a small auxiliary wick. — K. L. 

Gas-Prodvccr. K. Krenz, St. Louis. Mo. U.S. Pat. 

804.814, Nov. M, 1906. 

A WATEii heating vessel is arranged in the upj>er part 
of a suction gas-producer, and the steam generated by 
the heat given off during the j)rehminarv carbonisation of 
the fuel, is conducted bv the pipe; 30, to the air inlet ‘23, 
where it is injected into the annular air and steam distri- 
buting chamber ‘21, ‘22. The generator i.s charged with 
bituminous coal, which is partially burnt and coked m 
the up|)er part of the chamlx^r, the smoke pnxliiced 
passing away by the flue 29. Tii the lower part of the 
ohamlaT, the incandescent coked fuel is deeonipostHl by 
the steam and air into fiu'l gas, which is drawn off through 
openings 30, the annular chamber 35, and the pi|K> 37. 
By adjusting the suction on the pip<*a 29, and 37, the 
smoke and fuel gases ani kc(tf apart. The ashes collect 
on the saucer-shajaxl bottom piece 7, which can he turned 
horizontally by tlie handle 8 to allow the o|Wtnings 10, and 
11, in the upturneil edge to come into line with corres- 



Qm Apparatus ; Power G. M. S. Tait, Montclair, 

N.J., Assignor to Combustion Utilities Co., New York. 
U.S. Pat. 810,686, Jon. 23. 1906. 

Thh is drawn from a suction-producer'*' through a 
scnibber and gas- purifier by a blower or.fan, and is delivered 


to an internal explosion engine. The fan or blower has a 
I liquid-seal by-poM so that the gas oan be deHverad to the 
I engine under a constant predetermined pressure, -^W. H.,C. 

Calcium Carbide ; Apparatus [Mectric Furnace] for the 

S roduetion of . E. F. Price, G. E. Cox and J. O. 

[arshall, Asignors to Union Carbide Co., U.S. Pat. 
809,842. Jan. 9, 1906. XI21., page 180. 

I FftjcNOH Patents. 

I Drying-oven with superposed floors for drying coal or the 
like. P. Ostortag. Fr. Pat. 368,036. Sept. 26. 1906. 

I The oven is specially intended for drying bodies such as 
; coal which can be submitted to a high temperature when 
I wet, but which take fire easily if exposed to a high tempora- 
; turc M'lu'ii nearly dty, and which must therefore be dried 
by exposing them to siiccessivelv lfiw(‘r temperatures. The 
coal to be dried is fed from a liop}>er on to the topmost 
of a series of superposed incliiiea drying floors arranged 
' in an oven. The coal is moved over the floor by an 
' agitator, and is flrof>pftd through a trap on to the floor 
next Isdow, bt>ing finally deliv^ereil to a conveyor. The 
; hot juoducts of combustion from a furriac*o situated in 
1 the same building, but separated from the drying floors 
I by a hollow bridge- wall, are led either directly to the top 
I floor or through the hollow bridge to the other floors, 
over the coal and away to a ehimnoy carrying the vajxiur 
; with them from each flooi' separalely. By means of 
I dainjjers a regulat-ed amount of air is admitttxl with the 
; gases to (‘ach of the lower floors, so that the t(unperature 
I in each is kept at the desired degree, — W. H. C. 

j Comlnistible or artificiiil coal composed of himse refuse 
and niglUsoil, ground toyeiher with coal or charcoal 
dust and an agglomerant composed of watery molasses 
and glucose. ,1. P. Beneaux, and A. Pernc'r.’ Fr. Pat. 
i 368,200, Get. 2. 1906. 

: About 26 parts of coal or charcoal dust are thoroughly 
I ground ana mixed with about 75 parts of house refuse 
i and nighisoil, and the resulting mass is mixed with a 
boiling solution composed of about 85 parts of water, 10 
I parfii of molasses and 5 parts of glucose. When the 
j mixlure has attained a suflicient degree of consistence it 
j is briquetted. — W. H. C. 

! Gas Generator and apjliances. J. J. Doschamps. Fr, 

; T‘at. 357,953. .luno 6, 1906. Under lut. Oonv., Juno 7. 

I 1904. 

! The inventor claims, in gas generators, the ]>raetioe of 
I making the body of metal unliued with refractory matt^rial, 

1 and cooling it by means of gills and an extiuiial water 
1 iacket ; also, in suction-gas plant, surrounding the osh- 
j box and part of the body by a casing open at the top only, 
j to produce a down-draught, and heat the air by contact 
! witli the waUs and charge it with vapour ; the provision 
j of means for admitting this air above and below the fire- 
bars ; the provision of a regulator, consisting of a closed 
vessel, in the gas pipe, whieli vessel contains a liquid the 
expansion of which (when the gas tom]ierature bocomoa 
unduly high) causes a piston to ojwii a water tap supplying 
a tank communicating with a water-seal round tno oase 
of the gem^rator body, thus causing the water to overflow 
and trickle down into the ash-box, whore it is vaporised 
and reduces the temperature of the fuel in the generator ; 
the ajiplication of the same principle to regulate the 
supply of cooling water to the motor ; the provision of a 
refractory covering for the mouth of the gas pipe, and the 
I arrangement of the upper part of the same to facilitate 
charging the generator ; the provision, in the attached 
scrubber, of a water jacket for cooling the lower portion 
of the gas pipe, and the provision of a noedle-valve in 
the gas pipe, to regulate the pressure in intermittent 
suction plants. — C. 8. 
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Cl. ra.-DK8THUCSriVE DISTILI^ATION. *o. 


, UL— DE8TRITCT1VE OmTOLATIOH, I 

TAR PRODUCTS^ PETROLEUM, I 

AND MINERAL WAXES. 

{(.^oiUinued from page 117.) 

^araffin Wax; Cause of (lie transparency of . ' 

L. Neiistadtl. Chern.-Zeit., 1906, 80, 61—62. | 

'ransparbxt paraOin wax fetches a better price in the | 
aarket than ‘‘ milky ” paraffin wax, but hitherto the J 
aiisc of the milkiness has not been atudieci. The author [ 
hows that it doiKinds upon the iiK^lting points of the ! 
ifferent constituents of the wax. WIk'ii these he within 
lirly close limits the product is invarialily transparent, : 
lie reverse bein^ijf the case when the different paraffins 
resent differ widely as regards their melting points, 
hroduots intcnijodiate between these varieties are tran- ! 
parent, but contain nuiueroiis milky particles. The 
M 180 of this appears to be due to the sidise({uent sepura- 
on of paraffins of lower melting iioint after those of 
igher melting jKiint have solidified. It is po.ssible to 
revent tliis Hubse»{uent cr vstallisal ion, and thus to i 
mdor a “ milky ” wa.x transparent, by rapnlly cooling ' 
when near its melting point, lliit this can only 
e done in very thin layers of 2 to 5 mm. in Ihiiikness. 
or the further investigatiou of the differeui'es Ix'tween ; 
le different kinds of paraffin wax the author has deter- 
lined the sjieed at which they cool in a vacuum-jm'keted | 
ibe, the temperature readings lieirig taken at intervals 
: one minuti^ from 60‘^' C. downwards. It was foimd , 
lat when eurves were plotted in which the abscissa* ' 
'presented the time, and the ordinates the corresponding i 
imiMiratures, there was a marked ditfcrencc in the ! 
ihaviour of the three kinds, viz,, milky paraffin wax of ' 

. pt. 52’6'^ C., spotted wax of m. pt. 54*2''' 0., and trans- 
iront wax of m. pt. 56*2'^ C. Above the melting i»oiut the ’ 
irvos fell vei-y rapidly, then ran nearly horizontal for i 
me minutes near the melting points, and then slowly i . 
U, forming very different arcs b(‘twe('n the points of | 

►'* and 40'^ 0. The “milky” paraffin wax reipiired 58 ' 
inutes to eool to the lower temperature, as against 
minuU^s for the “ spotted ” paraffin w'ax and 22 minuteK 
r the transparent wax.- A. .M. 

Enolish Patkxts. ' 

istillation of (7oal and other substances ; Deatrucliuc . i 

J. Bowing, Tilhury, Essex. Eng. Pat. 5S0, Jan. 11, HK)5. i 
IB destructive distillation of coal and other substaiieos ! 
effected by the action of NU[s.‘rhcated steam passed ' 
rough chambers or passages in the walls of the retort, 
practically uniform temperature of about 650^ C. is 
aintained over the whole area ot the retort. — K. L. 

iarcoal ; Kilns for making or revivifying animal or 
other , or for mrhonising other substances. J. Bu- 
chanan. Liverpool. Eng. Pat. 4925, March 9, 1906. | 

tB drawing is a vertical soetion of part of the kiln, the 
dls 1, being made considerably higher than has been the ! 
actice hitherto. A horizontal division wall 2, is arranged | 
about one-third of the depth from the top, thremgh which i 
e kiln pipes 10, pass. 3, is a wall with openings 6, and i 
tmpers 7, lietween the division wall and the top plate, 
le kiln pipes are of the usual construction and o]H*ration, ; 
e upper ends passing through o]ienings 1 1, in the division I 
dl and sockets 12, in which rest drying pipes 13, pro- ' 
1^ with feeding funnels 14, fitted into the pijies by j 
ding ring joints 16, to allow of expansion, contraction, 1 
d lateral motion, while preventing entrance of air. i 
, IS a false top plate with ojienings above each drying i 
pKj, and 21, is a large hopper resting on the top plate, | 
►m which, as the charcoal naeses down the kiln pipes, | 
lah sup^ies are continually tod through the funnels into ^ 
ying pipes. The products of combustion from the 
mace 80, circulate through the kiln pipes, then through 
eiung^ and flues 8, into the chamber 5, and Anally through 
& pipes. They then escape through the openings 

and fine 81, to the chimney. 82, are perfaratea outlet ; 


pipes for the escape of steam and gases liberated from the 
charcoal The upper ends are formed with anniiLi.r 
channels for containing water, into which dip pipes 
attached to a box 34, so that water seals are formed, thus 
preventing leakage of steam into the hopper. The 



dip-piiws arc provided with hoods to prevent any of 
the charcoal in the hopper entering the water-seals or out- 
let pip*s. 38, are small pipes arranged within the outlet 
3ipcH l onnccted to an external compressed-air supply, and 
laving deflecting cups, perforations or branones for 
directing air against or among the charcoal passing down 
the kilii piiies, whilst for regulating the quantity and 
fioHition of the air supply, valves, sliding pistons and 
other controlling tlcvici^s are used. — D. B. 

Benzene^ Manufacture of non-ihflammaUa products from 

. H. Birkbeck, London. From E. B. Barboni, 

Pari.s. Eng'. l*at. 1202, Jan. 21, 1906. 

See Fr. Pat. 3.60,313 of 1904 ; this J„ 1906, 1 17.— T.F.B. 

United St\tes Patents. 

Resinous Woods ; Apfuiralns for ohtainmg the products 

of , by dry Distillation. .T. Friis, Gamla, iRuiuria. 

U.S. Pat. 806,848, Nov. 28, 1906. 

The apparatus oomprihcs an oblong oven made of boiler- 
plate, dished at the bottom, and rounded at the ends. It 
is supported on a brick foundation surrounded by inofOating 
walls with furnaces at opposite ends and chimneys midway 
in the length of the complete apparatus. The space 
between the oven and the walls contains a series of inoUned 
partitions and the oven is provided with transverse pipes, 
so arranged that the hot gases from the furnaces are made 
to follow circuitous paths to ensure the thorough heating 
of the interior of the oven as well as the exterior. The 
gaseous products of distillation pass progressive through 
a series of condensers immerm in water vessels con- 
nected with each other, where they are gradually con- 
densed, the final condensation being efieoted in a coil 
condenser at the end of the series,— Dv*B, 
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a. IV.-^CfOLOURING MATTERS k DYESTUFFS. 


(F«b. le. 1M«. 


Wood^DiMUling ; Retort for , J. T. Dennv, Gromartie, 

North Carolina. U.S. Pat. 806,877, T>chc.‘ 12, 1906. 
Th* retort comprises a heavy iron or atlw!)] shell closed at 
the top by a cover provided with a ring bolt, by which it 
may bo lifted. I'o protect the shell from the high heat 
necessary to char the wood, and thereby increase its life, 
it is incased in a.sbestos “ lagging,” held in position by 
segments, preferably of cast iron, provided with lugs and 
bolts. The retort is enclosed by brickwork, which exU'iids 
nearly to the top and is spared from the shell to form 
an annular heating chamber, m which are disposed two 
baffles, arranged diametricallv opjx)8ilc each other to 
deflect the currents of heated air. The bottom of the 
retort is provided w^ith a double floor, the one being 

conical and the lower one flat, “ lagging ” neiiig dispowKl 
between the floors. Tlie shell extends laOow the double 
bottom and contains suitable inlet ami outlet p. 4 ssages. 
so that the products of combustion pass l>erieath the 
bottom of the retort. an<l then in an upward direction to 
the annular heating chamber ; after circulating round one- 
half of the retort, tiu'y pass over the baffles and finally 
escape through a flue to the chimney. — 1). B. 

Distillation [of 'Crude Petroleuiu\ ; Process of . (i. 

H. Bradford, Stockton, Cal., Assignor to ,1. Treadwell, 
San Francisco. U.S. Pat. H06.11«, Nov. 21, 1905. 



The vapours leave the still I, by the vertical pijie 2. which 
is earned upwards to a greater height than that to which 
the liemid in the still can rise in a vacuum. The vapour 
pipe tnen returns downwards 3, and is connected to a 
vacuum pump 4, which delivers the vapours to a condenser 
6. It Stated that owing to the height of the pijie 2, 
no liquid can pass over from the still to the condenser 
along with the vapour, and that consequently the dis- 
tillates obtained are much purer than with an ordinary 
vacuum stjH— W. H. C. 

Benztne and the- like ; Apparatus for coniiniuyudy dis- 

idling . A, H, L. Gerhardt. Bettenhausen, Germany. 

U.S. Pat. 810,637, Jon. 23, 1906. 

See Ft. Pat. 335,034 of 1903; this J., 1904, 111.— T, F. B 

Pibres ; Solvent to he vsed in effecting the incipient sub- 
division and decomposition of the. semuUquid cambium 

Uttfer and epidermis of Bast . [tjtilisatm of 

wuU from petroleum refining.} M. H, Colahan. U.S. 
Pat. 806.964. pep. 12, 1906. page 177. 




IV.— COLOURING MATTERS AND 
DYESTUFFS. 

{Continued frmn page 118.) 

Amines ; Action of Formaldehyde and Alkali Bimilphites 

on primary and synthesis of Indigo.- R, Lepetit. 

Bull. Soc. Ind. Mulhouse, 1906, 76, 379—384. 
Amlimimeihylcnc^exo^sidphonic acid, CaH 8 .NH.CH 2 S 03 H. 
formed by the action of sodium bisulphite (6 — 6 litres 
of a solution at 86° B.) and formaldehyde (1300 grms. 
of a 40 iw cent, solution) on aniline (1000 ^ms.), is a 
crystalline comnound which is sparingly soluble in cold 
water and in alcohol. It dissolves, with partial decom- 
position, in alkali solutions. When heated with aoidst 
it is decomj)osed, giving an orange -coloured solution. 
It oombines with diazo salts, yielding compounds which, 
on healing with alkalis, are deeomiiosed with liberation 
of formaldehyde and sulphurous acid. When aeidiflod, 
compoumls apix*ar to give products containing free amino- 
groups, which can be diazotised and combined with 
dyestuff comjMments, giving rise to a series of new dye- 
stuffs. 

Methylene-exo-sulphonic acids, similar to the compound 
derived from aniline, are obtained by the joint action of 
bisulphites and formaldehyde upon other primary aryl- 
amines, e.g., o-toluidine, jihenetidine, anthranilie acid, &o. 
In aqueous solutions of potassium cyanide they dissolve, 

1 giving, wheq heated, oils, or when the aotion occurs at 
j the ordinary Uuniierature, crystalline deposits, of nitrile 
j compounds of the general formula, R.NH.CHg.CN. These 
i are insoluble in water, but dissolve readily in ahsohol, from 
which they are precipitated by water in brilliant crystal- 
line plates. The eomiwund obtained from aniline, namely, 
phenylacetonitrile, wiieii fused with caustic* scxla, yielas 
ammonia and indo.xyl, phenylglycine apparently being 
formed as the first phase of the Veaction, and becoming 
transformed into indoxyl, as observed by Biedermami 
and the autlior (this J., 1891, 41) On pouring the melt 
into water and exposing the solution to the air, indigo is 
j produced. 

' G. Freyss j>oints out that the Badische Co. in a patent 
I (Ger. Pat. 132,621 of ,Tuly 13, 19(H), taken out after the 
; date (March 6, 1900 ; sealed note, 1 170) of Ix>pctit’8 paper, 
refer to the product of the action of scxlium bisulphite 
1 and formaldehyde on aniline as anhydroformaldohyde- 
1 aniline bisulphite. Further, Freyss finds that the m.pt. 
j of the orude phenylacetonitrile obtained as desoribed is 
j 40 — 43° C„ wiiilst that of the pure compound is stated 
I by A. Braun to be 47 — 48° C. The nitrile dissolves 
^adually in a dilute solution of caustic soda with the 
formation of ammonia. — E. B. 


Indigo from Qmnolinc ; Fornujition of . H. Decker 

and C. Kopp. Ber., 1906, 89, 72. 

The addition product of ehloroacetic ester with quinoline 
is oxidised with a hot solution of permanganate. The 
filtrate is made aJkahne, evaporated to dryness, and heated 
to 200° C. The melt is then treated precisely as the 
phenylglycinecarboxylic acid melt in the technical prepara- 
tion of artificial indigo. The mechanism of the reaction 
is explained by the following formula ; — 

/\/\ 

H 

)H 

J.CH8.COOH 


k/' 


I I 

Y 



CHr<^0 

Quinoline betalue. 

00. 

N.CH8.C00H 

1 Quinolone^N*acetie add. 


Quinolanol-N-acetio acid. 


1 ^/n.coh 

^CHg-COOH 

Formyl-nhei^bglydu-o- 
carboxyuc add. 

-H.L. 



ro. 1000.] 
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Zaic9 from aniline and its homologues ; Black S, 

Kirpitschnikoff. Z.^ Farben-Ind., 190C, 5, 41—44. 

,Th* author has studied the oxidation products of aniline; 
o. m> and ;>-toluidinet cumidine and xyfidine. The aniline 
lake was prepared from a mixture of 7 ‘2 parts of sodium 
chlorate solution (I in 2), 3/S parts of potassium ferro- 
cyanide solution at 12'' B.. 12 imrts of water, and 26 parts 
of a mixture of aniline hyrlroehloridc, 20 parts and water 63 
' parts. The other amino lakes were nre])ared from mixtures 
consisting of 62 parts of sodium chlorate solution /I in 2), 
26*6 parts of potassium ferroryanide solution at 12*^’ B., 8*6 
parts of watei> and 22 parts of a mixture of amino com- 
}>ound, 4 parts, hvdiocdjloric add at 16*6'' B. 4 parts, and 
water, 14 jparts. After adding 10 — 20 parts of hydrochloric 
acid at 15*5'’ B. to each of tlic mixtures, they were heated 
gradually to the following teni|)eratures : — For aniline 
black, 60'^ C. \ o-toluidine black. 76" C. ; w-toluidino 
black, 60° C. ; p-toluidiiie black, (i0° C. ; cumidine black, 
80° C. ; and xylidine black, 66° C, The different mixtures 
were then allowed to stand for 1 — 2 days, filtered, and the 
pwcinitates washed with cold dilute' hydrochloric acid, 
^e lakes from aniline and xylidine gave green, toluidine 
blackish-brown and cumidme greenish-yellow* solutinns. 
On extracting the precipitates with alcohol and ether, 
and boiling the extracts with w-ater, a soluble product and 
an insoluble residue w'as obtained. For the preparation 
of pure lakes, as hydroclilorides or bases, it is necessary 
to noil the i)recipitates repeatedly and for some time with 
hydrochloric acid to remove ferric oxide, which is not 
easily 8e]mrated and mars the colour effects, as will bt' 
seen from the following table ; — 


Lakes with Admixtures of Iron. 


Aniline black 
o^Toluldlne black 

m-Toluidlne black 
g-Tolutdlno black 
Xylidine Idaok 
Cumidine black 


Halts. Bases. 

Dark blue (bard lumps) Dark violet 
Dark blue (fine imwder) Black with brown 
tinge 

Dark blue (hard lumps) Black 
Light blue Brownish-black 

l>ark blue Dark brown 

Dark blue Dark brown 


Lakes vnthont Iron. 


Aniline black 

o-Toluidin« black 

m-Toluidine black 
p-Toluidine black 
Xylidine black 
Cumidine black 


Dark blue, alniost black 
powder 
Light blue 

Dark blue 
Blue, fine pow der 
Dreenlsb-brown 
Dark blue powder 


Dark green (powder! 

Dark brown (fine 
powder) 

Black powder 
Dark brown 
Dark brown powder 
Black, turning brown 
on grinding 


The greatest difference in colour is that exhibited by 
aniline black, the red of the ferric oxi<le masking the green 
of the pure base, a circumstance, which accounts for the 
grow'ing use of ferrocyanides in aniline black dyeing. — 1). B 


Dianwws ; Diazo derivatives of the aromatic . L. 

Vignon. Com pies rend., 1906, 142, 160—161. 

Thr diazotisation of the two amino grou])R of the diamines 
only resembles that of the monamines when the amino 
groups are joined to two different benzene nuclei, as in 
benzidine. When both amino groups are joined to the 
same nucleus, no diazo derivative is obtained in the case 
of the orthodiamiries, whilst in the case of the meta- 
and para-diamines, the diazo derivatives are very unstable 
and are not available for making diazoamino comijounds. 
AtiemplM to obtain di azoamino compounds by the eom- 
bination of two molecules of diazobeuzene chloride with 
one molecule of the phenylenediamines led to no result in 
the case of the ortho- and para-diamines. In the case of 
the^ nieta-diamiue a diazoamino compound was formed, 
but it was so unstable that it could not be isolated, 
breaking down with production of ChrysoJdine.— J. F. B. 

Diuzo-salts ; Action of v'ater on . J. C. Cain and 

0. M. Norman. Chem. Trans., 1906, 89, 19—26. 
The decomposition profhicts of the tetrazo salts prepared 
from oo-dicblorobenzidine and dianiskline are not the 
WttW«M>ndlng diKydroxy-oompounds, as in the case of 
benzuBne and tolidine, but are snbstancet of a qniiioiioid 


character. In order to determine whether this differenoe 
is due to the preoenoe of a substituted group in the ortho> 
position to the 4i<i>!onium group, the authors examined a 
number of ortho-substltuM diazo salts of the bentene 
sezies, especially those from which other inveetigatora 
had failed to obtain hydroxy compounds. In everv case 
examined, however, it was found |K)ssible to obtain the 
hvdroxy compounds by the method d^ribed in Eng. Pat. 
7233 of 1897 (this ,t.. 1898, 269). In an addendum, 
J. C. Cain summarises the general results of his researches 
on the diazo reaction (Chem. Soo. Trans., 1902, 81, 1412; 
1903, 88, 206, 470, 688; 1904, 85, 7 ; 1906, 87, 6; Ber., 
1906, 88, 2,5) 1 ; this J., 1903, 80, 648 ; 1906, 82).— A. S. 


Cyanine JJyeHvffs ; Constitution of . W, Ktinig. 

J. prakt. Chem., UKKJ, 78, 100—108. 

Til® author oonHiders lliat the formulw propdsed by 
Mietlie and Book (this J., 1904, 712, 862) for Ethyl Red 
or Diolhylisocyanine and for the blue Cyanine abtained 
from quinoline-methyl iodide and lopidine-methyl iodide are 
not satisfactory, and thinks it probable that these dye* 
stuffs contain two hydrogen atoms less, and correspond 
to the formulre: • 


/CH:CHv y v;n : i^jn. y 

(C2H5)N< >C : CH.C < >CeH 4 and 


CH: CH 




CsH. 


resjiectively, which account nmre satisfactorily for the 
analogy in nroi»ertieH which exists between them and the 
dyestuffs obtained from secondary amines and furfual 
or furfuracrolein. Both classes of dyestuffs combine with 
two atoms of iodine without essential alteration of shide, 
and possess the jwculiar property of rendering photo* 
grapliic plates almost equally sensitive to all the visible 
rays of the spectrum. The dyestuff obtained by the 
author (this J., 1906, 63) from moqometh](laniline and 
furfuracrolein possesses a pure blue shade in aloobolio 
solution, i.c., it has the same shade as the above-men- 
tioned blue cyanine from quinoline-methvl iodide and 
lepidiue-methyl iodide, which is almost analogous in con- 
stitution, if one excepts the fact that the former compound 
contains a hydroxy group. — E. P.* 


Oxnzine and Thiazinc Dyestuffs ; Nature of — — . 

Hantzsch. Bcr., 1906, 89. 163—169. 

The author characterises Kehrmann’s “ oxonium ” and 
“ thionium ” fornmlaj for the above dyestuffs (see Ber., 
1906, 88, 2.577) as arbitrary and devoid of foundation, 
‘Dyestuffs of this class, e.g., Meldola’s Blue and MethvlaiMa 
Blue dissolve in water as neutral salts without hydtolviia^ 
and the free bases are occasionally (r.g.. Methylene Blue) 
coiuimrablc in strength with tlie alkalis. On the other 
hana, all undoubted “ oxonium ” and ” sulphenium ** 
salts of the general formulse 



I ai*e entirely decomposed by water, and are therefore 
j derived from very week bases. The mothra su^i^oea 
I of Meldola’s Blue and Methylene Blue fall under the above 
formulce, according to Kelirmann's views, which are thus 
incompatible with the known facts. Fu^or> 
behaviour of Methylene Azure (see Formuhe I. and II,)* 
and Binschedler’s Green is in favour of the older assumptitm 
that ihosq substances are quinonofd ammohium salts. 
Methylene Azure dissolves in water as a neutral salt. 
According t6 the azthioniuna formula (II.) it must, as a 
Bulphonic add chloride, be decomposed by water into toe 
sulphonio add and hydroj^orio acid. The free hats, 
which has beeii isolatea by jlmthsen (Annalen, 88(^ .180), 
must contain the group OH»fCHa) 9 N : CgHg, and cannot 

contain the ^(rdtip NsOsOH, is it is a base and dot a 
I ralphonio acid. 
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Ct. IV,— OOJuOtJRING MAf^TRRS AKB DYESTOTI^, 


[F«b. 26, 1606. 


L C1.(CH8)8.N ; )>CeH8N.(CH,)j 

Ammonitm fofinida. 

11. (CHajsN.CsH,/ 'Vh,.N.(CH,)j 

^SOoCl' 

»- 


Azthioniwn formula. 


-H. L. 


2->(2.3.4 * Trimeihoxyj)Jienul)-4! - nnhydromeihyl - 7 * hydroxy^ 
{lA'benzo'pyranot] and its derivatives. C. Biilow and 
C. Sehmid. Ber., 1006, 89, 214 225. 

In addition to the eompoundB prevlouBly described (this 
J.. 1901, 704, 799, 1106), 2-phenyl substituted pyranol 
derivatives, containinc two nu'thoxy or hydroxy groujis 
in the attached phenyl residue in the o- anil p- ixisition 1o 
the eonnectiuK (iarbon, as well as in the conjugated 
benzene ,nucle us, have also lx*en prepai'ed (see Biilow and 
Sauternieisler, Ber.. 1904, 87, 354 and 4716). These 
substances, particularly the unmethylated bodices, are 
distinguished by good tinctorial projKuties. The authors 
have now prepared derivatives of 2-phenyl*4*aiihvdro- 
niothyl-[l*4-benzopyrauol], which contain only " one 
auxoehrome hydroxyl group in the benzene nucleus and 
three neighlwuring hydroxyls m the attac hed phenyl ring, 
by condensing resorcinol with 2.3.4.trimethoxvbenzoyl- 
acetone, and thenr removing the methyl grou}Ts by means 
of hydrochloric acid under jircssure " 

<’6H4(OH)2 + C\,Hsj(OCH3)3.q()H);CFI.CUCH3 
CH IJOCI 

C C'(’flH.^(OH)3[OH)3 = 2:3:4] 


Iwbrasdem: a dared caloarrd dyestuff [Brazilmod 
suUaUe for tissue prirding. L, d’Andiran. 

Bull. Soe. Ind. Mulhouse, 1905, 75, 388. 

l80BBA8n.TCiN Sulphate (this J., 1882, 448), formed from 
brasilein by the action of sulphuric acid, followed bv 
prolonged washing of the product with water, yields, oh 
treatment with sodium bisulphite, a dyestuff-compound 
analogous to “ isohaenmtein brown ” (see preceding 
abstract). This gives, when printed with a cliromium 
mordanting salt and steamed, Ac., a claret colour-lake 
which is eonsidend to be of technical interest. As 
technically pure brasih-In, unlike techni<rally pure 
hwmatein, is not an article of commerce, the preparation 
of the “ isobrasilein claret ” comtKumd cannot, at iircsont, 
be undertaken on an industrial scale.— E. B. 


English Patents. 


O. 

lUCiuH 


HC 


C Cll 

i<r Yo„.. 


They find that the dyeings of this substance, a^mrt from 
weir deejier , tone, (jo not differ materially from those of 
the i-osorcinobbenzoylacetone condensation product, 
since the auxochrome gioups are not in the chromogen 
nucleus.— H. Jw. 

Isoham^em ; a brown Dye stuff \Logn'in)d dcrnattvel^ 
sutiabh for tissue prhiting. L. (rAndiran. Bull. Soc. 
Ind. Mulhouse, 1905, 76, 385- 388. 

Ht 7 MM£L and Perkin (this J., 1882, 448) showed that when 
hasmateln is dissolved in sulphuric aciil, there is iHoiluced 
isohoimateln sulphate, Ci(iHjjO^^(kSU 4 H), a compound 
almost insoluble in wabH, but resolved, by prolonged 
contai’t with this, into sulphuric acid and a “basic” 
mipliat* of the formula (Ci,H,j()„)C,„H„Oa«() 4 H)., 
mtter m dyeing projx'rties differs considerably from 
the dyestuflf from winch it is derived, giving, for instance, 
in combination with iron oxide and cliroinio oxide dark 
brown, and with alumina and tin oxide, dull red colour- 
lakes. Owing to its too sparing solubility, however, it 
has httlo or no lechnical value. It, is ndw found that 
the dyestuff m question when trcuU'd (in the form of a 
16 per cent, paste) with sodium bisuliihitc (5 to 10 per 
^nt, of a solution at 30*’ B.) and a little sodium acetate, 
easily soluble compound, consiflered 
likely to be of great value for tissue prmtiug. A suitable 
mixture for the application of the new' comjxumd eonsisls 
of starch paste containing acetie acid, (150 ^larts), the ; 
compound “ isohamiatem brown ” in the form of ])aBlc 
J chromium acetate (10 ports of a solution nt i 
^ B.) and calcium aeetaU> (4 parts of a solution at 16*^^ B.). ' 
Tms is pri|ited, and the printed tissues are steamed for I 
Ij)— 2 hours and then rinsed and soapt'd. The bronze j 
colour thus produced is, it is stated, very fast to light, air, 
flwping, &c., being, it is stated, much superior to the 
chrome lake of htematein in this respect, q>m pared with 
alizarin dyestuffs, the new compound has the advantages 
of printing without staining the “ whites ” and of pene- 
trating well into the texture of the tissue, the latter 
propwty rendering it of especial value in the ]»rmting 
of raised (flannelette, &c.) and pile (velvets. See.) tissues. 


Indigo uhitc ; Manufucturv of preparations u) . 

Tniray, London. From Farbw. vorm. Alcist<>r', l.ucmti 
und Briining. Hocclisl on the Maiiu', rtermanv. Eng. 
Pat. 4647. March 6. 1905. ‘ 

The ap])li(>ntion of indico-wliile. either drv or as aqueous 
pasfrs, meets with some dilhcultics, as Jrv mdigo-white 
cannot easily lx- converted into pasU* form and is readily 
fixidiHcd in the air. Moreover, the mdigo-while in pasfrs 
tends to separate out in cmiseipience of its crystalline 
stnieture and high sjiecific gravity. According to the 
present invention, pastes are }m‘pared. i>referably from the 
moist imligo-w'hiti-, m winch the jiarticles of the latter are 
surrounded by a viscitl organi" liody solulile in water and 
of such nature as not to adversely mlliience the vat. 
•Such bodies an- syrupy mono-, di- and tii-sacchurides, 
esjier ially molasses. Thus mdigo-w'hitr- may Iki kneadiHl 
with molasses and, it jiriijiarations of a high jiercentagp 
are desired, the prodiicl- so obtained mav be evaporated 
in vaem to a syru}! or solid. Or the indigo-white may be 
subjected to pressures of 2CH) atmo.spheres. pivffer'ablv 
hydraulically, and kneaded with molasses. The eoncen- 
trated sugar solutions have a preservative efieet, rendering 
the usual preservatives unnecessary, but small tjuantiticH 
I of fluorides or neiils, such as fiirmic'- acid, or of alkalis or 
j alkaline.earths may lie added. 1'he indigi»-white may be 
partially or entirely replaced by its soluble alkali salts, 
j As an exam j»le of smtaldc jiroportions, 1 OtH) parts by weight 
I of indigo-whiti*, eontainiiig 25 jier cent, of water, made by 
j pressing at about 200 atmospheres pressure, nmv b(i stirred 
m a kneading-machine with about 400 jiarts of viscid 
molasses, syrup, invert sugar or tlio like.— E. F. 

I Df/es [Sulphide Dyestuffs] ; Mavnfactvre of black Sulphur 

I . Ck E. JuimiH, AsiiuVes, aud H. K. A'ldal. Pans. 

Eng. Pat. 641, ,lan. 12. I!>0.5. 


,See Fr. J»Ht. .349,873 of 1904 ; this J.. 1905, 840.— T. F. B. 

L'Nitico States P.vtent.s. 

Dyestuff and process of making same • Videl | A ntf tacenc] 
• Bally and M. H. Jslcr, Mnnnlieim, Assignors 
to Budisehe Anilin uml ,Sula Fabrik, Ludwigshafen 
on Khine, (iermany. U.S. Pat. 809.892, Jan. <h IttOG. 

See Fr. Pat. 349,531 of 1904 ; this J., 1905, 72G.— T. F. B. 

Anthracene compounds {Dyestuffs] and process of making 
same. 0. Bally, Marmlieim, and II. Wolff, Assignors 
to Bodiselie Anilm und Soda Fabrik, Ludwdgshafcn on 
Rhine, Germany. U.S. Pats. 809,803 and H09,894. 
Jan. 9. 1906. 

See Additions dated PY*b. 22 and Alarch 20, ltKi5, to Fr. 

Pat, 349.581 of 1904; this J., 1905, 964 and 1010. 

-T F. B. t 

French Patents. 

P’Aminophe/nolsxdphanic Acid ; Manufacture of . 

Aot.-Gcs. f. Anilinfabr. Fr, Pat. 350,416, Deo. 20, 1904. 

SiEGer. Pat. 10O,17O;of 1904 ; this J.,» 1906, 886.— T. F. B. 



MmiUamH 0 / hfom SvM^ Aoi- 
gM. I AnlUnfAbr. IV. 857»0^ Sept 19, 1005. 

A mxTtma of m-pluenylene- and m-tolgylanodiaiftine if 
faeatod with aaiphur at a high temperature and the melt 
if fubfeqnently treated with sodium sulphide.— H. L. 

Dyestuff t varying from yellow to orange ; Production of 

Svlpnide . Act..geft. f. Anilinfabr. Fr. Pat. 

368,017, Sept. 26, 1906. 

A JsiXTURlB of diformylbenzidine and w-toluylenediamine 
is heated with sulphur at temperatures exceeding 200° C. 

— H. L. 

Dyestuffs ; Production of Uue to greeniah-hlue [8vlphide\ 

. Badische Anilin und Soda Fabr. Fr. Pat. 

367,600, July 29, 1906. Under Int. Conv., Jan. 21, May 
26, 27 and 20, 1906. 

The process claimed consists essentially in (1), causing the 
following substances to react upon each other in any 
order : — (a) Quinone and its halogen derivatives ; 
(6) thiosulphates, alkali sulphides, sulphuretted hydrogen, 
tlk>tas8ium thiocyanate, or other Hulphurisiiig agents ; 
(c) monoalkylated or imsymmetrically dialkylated p-dia- 
minotliiosulphonio acids, or their meroaptans or disul- 
phides, or the corresponding diamines in the presence of 
thiosulphates. Alternatively, (2), thiodorivatives of hydro- 
quinonos containing one or more S R groups (R=an acid 
radicall 01 their meroaptans, sulphides or disulphides, may 
be isolated and condensed with the above-mentioned 
thiosulphonatod p-diamines. The thio-derivatives in 
question are prepared by treating quinones, their deriva- 
tives and substitution products with a compound of the 
general foumula H.S.R., of which the most active are stated 
to be thiosulphonic, monotliiocarboxylic, xanthogenio and 
thiocyanio acids. The oi)erationa specified are in general 
carried out in the presence of mild condensing agents ; 
where necessary the dyestuff first formed is converted 
. into a true ** sulphide ’’ dyestuff, by treatment with an 
alkali or alkali sulphide. Among the 19 examples given 
are the two following, which describe (1) the preparation 
of the potassium salt of hydroquinonemonothiosulphonio 
acid, and (2) the preparation of a blue sulphide dyestuff 


of the potassium salt of hydroquinonemonothiosulphonio 
acid, and (2) the preparation of a blue sulphide dyestuff 
by condensing this suostanco with dimethyl-«-phenylene- 

..11 


diaminethiosulphoiiic acid in alkaline solution. 

(1) 43*2 kilos, of quinone (2/5 mol) are dissolved in 
160 kilos, of glacial acetic acid and allowed to ilrop, 
warm (40° or 60° C.), into a solution containing 160 kilos, 
of sodium thiosulphate (theory, 99-2 kilos.) and 200 litres 
of water at a temperature not exceniding 10° C. The 
solution is then saturated with potassium chloride and 
the potassium salt of hydro-quinone-thjiosulphonic acid 
18 filtered off. (2) To 160 kilos, of this substance, dis- 
solved in 600 litres of water, are added, with cooling, 
a solution of 100 Idlos. of diniethyl-p-pheuylencdiamine- 
thiosiilphonic acid in 600 litres of water and 60 kilos, of 
caustic soda (40° B). The mixture is allowed to slowly 
drop into a solution of 160 kilos, of caustic soda in 600 
litres of water, which is kept at 60° — 70° C. After 
standing for one hour, air is passed in and the dyestuff 
is isolated by acidifying the solution with hydrochloric 
acid. The product obtained is a violet powder which 
dissolves with a browm colour in dilute sodium sulphide 
solution. 

The preparation of a number of sulphurised derivatives 
of hydroquinone and quinone is dosoribed in other 
examples, such as the monothiosulphonio acid, the mer- 
oaptan, the mono- and disulphide, the a- and /3-dithio- 
BUlponic acids, the corresponaing dimeroaptans, and the 
tetrathiosulphonio acid of hydroquinone ; bonzoyl- 
hydroquinono-meroaptan, OqHs ( OH ) 2S. CO. OeH^ 
[(OH)a:S.CO.CeH6:«l:4:2] 

(hrom quinone and thiobenzoio acid in ethereal solution) ; 
the xanthftte of hydroquinone, CeHg(OH)2S.CS.OC^H5 
C(PH)a;8.CS.OC2H5«l:4:2]j 


In general, the,dye«tufts nbtaSned are stated to dye 
a0tm ieom bat^ oOntaittifig mdinin sulphide ib hlpa or 


' iwiwat^iaWift to 

washing and aoida. fastnesi to ohlorSne Is Wtad to 
be, at toast formlphide dyestoils, very aattofaotory.^H. X<. 

Dyestuffs varying from vidUt to blue from Jndo^enbb 
deri^ from Paradiamines ^ and a^NapMud s 

Manufacture of Sulphide b C. Bis. PtaA n 

367,687, Sept. 9. 1906. Under Int. Oonr., July 17* 
1906. 

Aooobpiko to Fr. Pat. 284,387 of 1894 (which deids with 
the conversion of indophenola into sulphide dyestufisV 
indophenols, such as the “ well-known product deciTfsi 
from a-naphthol,'* which do not possess at least dna 
phenol, cresol or phonoloarboxylio acid residue, are nOt 
suitable for conversion into sulphide dyestuffa. 
present inventor on the contrary, finds that the indb- 
phenols derived from a-naphthol and p-diamines ]fd|Bild 
valuable products varying in shade from pure blue io 
violet, when heated with polysulphides, and claims 
preparation of these dyestuffs. - 
For example, a press cake containing 20 kilos tA ^ 
indophenol obtained from p-aminodimethylaniline and 
a-naphthol is dissolved in presence of AO kilos, of o:^tal* 
lised sodium sulphide. To the clear solution 16 of 
sulphur dissolved in 40 kilos, of crystiidlised sodinm 
sulphide are added. Tlio mixture is eva^ated untU 
its boiling point reaches 1 16° C., and w then boiled under a 
reflux oondqpser for about eight hours. The dyestuff 
separates out and is filtered off, redissolved in so^um sul- 
phide and repreoipitatod in the usual way. p-AmiuodiethyU 
aniline, orp-aminomonomethyl- or ethyf-o-toluidine may oe 
employed in place of p-aminodimbthylaniline. Blue dye- 
stuffs of different shades are obtained. The indopfaeo^ 
obtained from p-phenylenediamine or p-toluylenediamine 
(CHs : (NH2)2- 1 : 2 : 3) yield dyestuffs which are stated 
to produce with only 3 per cent, a heavy shade of eiotot. 
The above dyestuffs po^ss, it is said, good affinity for 
cotton in the form of their leuoo-bodies. The shades are 
developed by oxidation on the fibre, and are then stated 
to be fast to light, washing, alkays, and weak orsaiiio 
acids, but not to mineral acids. The dyestuffs are soittbto 
in alcohol and benzene. — H. L. 


German Patents. 


Lakes [from Azo Dyestuffs] ; Process of preparing eotoar 

. F. Bayer und Co. Ger. Pat. 160,172, May 26* 

1903. Xllli., page 189. 

Dianihraquinone-imidcs ; Process of preparing ". ,11. ^ 1^ 
Farbenfabr. vorm. F. Bayer und Co. (^. Pat 162»624* 
Uct. 30, 1903. 

DiANTifRAQUiNONEiMiDBs, Stated to be of Taloe in tbe 
production of dyestuffs, are prepared by oondans^l 
halogenated antluraquinones with andnoanthracrnhcumes 
in presence of metalho salts, such as cupric ohlcolde. 


in presence of metalho salts, such i 


cupric chloride. , 
— T. V. A 


Dyestuffs ; Proct ss of preparing yellow Sulphide , 
Chem. Fabr. vorm. Weiler-ter-Meer. Ger. rat 15$,001* 
April 19, 1904. 

Benzidine or toUdine is heated with p-nitn^o-toliddiiie 
or with o-nitro-p-toluidine and sulphur, to a tempetatuie bl 
220°— 300° C. The dyestuffs are pure yellow kk colour* 
and similar to those obtained from wt-toluyienediamiito 
with benzidine or tolidine (see Addition toFV. Fat 321,163' , 
of 1902; this Journal, 1004, 67).— T, F. B. 


Hydroxyphenylrosindvlines [Azine 1 
of preparing . Kalle und Co. 


Ger. At 


April 19, 1904. Addition to Ger. Pat 168,077, peo; 4 
hS> 2 (see this J., 1905, 614). 


Hydboxvfiientlbosindplxkbs are obtained by ****^ 1 ^ 
p-amino-o-oresol with benzeneazo-a-naphHiytoiiilne'/ 0^ 
benzeneasophenyl-a-naphtl^Iamine and water ot ClobM ! 
under a reflux condenser. The sulphide dyestuffs 
from the product are purer and more ydUbwtob-rsid: pilit 
those obtained when p-aminophenol is amptoyed''fo^tMMv 
Fata 168.101, 160^789 aud 160,8I5| ^ 

veUaiid886),-t,F.B, a : : . 
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ol. v.-j^m»4MWB, ke:. vtmam. Tims, * MBEnirf o^s ^ 


»>? «»ed for chlorinating indigo 

for preparing a Monoazo . 

PJI m!‘MrAug, 24!“^.^"“^ 

■'’ nitrated 

precipitated by a suitable metallic salt. T. F. B. 

[ifogeirfol Fnehsin Preijaraliont eanily snlMe. in tnUer 
[Tr,pkcnyl.n^hane J)pentnff.~,] ; PrZcse for XZrina 
Men, - Karbwerke vorm. Moi.ster. lS» Zl 
Bruumg. Ger. Fat. 103.104, Aug. 13, 1904. 

'”■ ^ ” their mole- 

oiile we allowed to react for a long time, at the ordinary 

SdS^^ZV hydrochloric acid ; on 

T colourless products ore 

«o£m -“fT ^ 


Ve— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

{Continued from page 120.) 

M««dpA.tc .« tU presence of alkalim iron com- 

Tam 11^'' <««* 0- Thesmar. Bull. Soc. 

Ind. Mulhouse, 1005, 75, 374—378. 

tli«fljarge-mixturo containing Rodium 
^drosulphito m solution and suspension, describc^d in a 

to PV 007 Addition 

4^‘ ^^7'570, this J., 1905, 87), suffers from the 
nJSJll rf inherent to mixtures in which crystalline 
preoipitates are present, of scratching the printing rollers. 
A mixture free from this defect, giving, moreover, like the 
■ ZdTitf to an excellent whi Ascharge on ttu^ 
“'.^.Mithylamine Claret, is composed of 160 
precipitated calcium 
parts of china- 

clay mixed mto a paste with 120 part.s of cold water 

r;"i 

teS‘fAW“fert,,£ 

by dissolving 20 parts of feme chlondc in 20 
of water and adding the solution gradually, while 

TO(«h^ndZ^™ *» ? «f 24 parts o/ caustic 

S?“"* glycerin in 20 parte of water. Tlie 

ta^ea printed ^th this mixtiiro are steaniod for three to 
tour minutes. They are then thoroughly rinsed in water 
aowd, Inferably with dilute (i-V ' B ) hyd^wlrte 
^te soaped. , Certain other metallic 

II^Uv h.Tmue^’l “"5 '"““<■««<>«. but 

tr ■ 1 i'°r' esan-plc. the salts 

®o™“le™ble actiWty ; those of 
~b^t. Sliver and mercury act very feebly; whilst the 

duiohM^ are produced with the white discharge- 
“ "^nuJiture with Flavanthreno (for yeUow), 
^irt^ne (for mev). Indmithrene (f<w 'p»Ie blu« 
C^osino. sdnbfe m spirit," dissolved in phenol and 
thus mooraorated with the white discharw mixture 

^tis5i“rf Indanthnsno appe^ to bo 

purt^.T dwmposed and is suitaMe onlv /mpale shadm 
of Hue. Deeiwr shade, of this 6oW may 


wa Phmoeyanme V, which is made into a paste with 
^tore being added to the printing mixture. 
C thoilariy appUed. - 

^*7 coloured disohwges mav 
^ ^taaned wth the ^kalme iron mixture reoommendetC 
bjr ^mixing this with sulphur dyestuffs ; thus, a yell^ 
^^hargo IS produced with Immedial YeUow D (40 grms. 

blue dwoharge with Immedial Sky blue (40 
flyestuff m the form of paste nor litre), and a 

printing 

T printed tissues, after being steamed for 
four minutos, arc treated for a minute at the ordinwv 
bydrochloric acid and ar^ 

Sodium 

Ilydromdphtle, in the presence of neutral iron cotnpounds. 
L. -Haumarm, (t. Ihesmar and A. Hug (of La Sooi6t6 
foOsfoT^-ojB^''"’ ^ rrootis-vorbaux, 

ExrKBiKNOB has shown that the process of discharging 
tissues dyed with a a-Naplithylamine Claret by means of 
a mixture containing sodium formaldchyde-sulphoxvlate 
a caustic alkah, and an alhaline solutioii of^ircS 
(s<je precedul- abstract) is unsuitable for hncly engraved 
patterns, probably owing to the alkali present m the 
W moisture during the steaming opera- 

ohtainfi discharge for such patterns is 

obtained from a suitably thickened mixture of 
sodium formaldeliydc-sulplioxylate, an iron salt, and 
innr««L ri! the effect oti the azo dyestuffs being 
meroased by the further addition to tlie mixture of sodium 
citrate or sodium ricmoleatc. The sodium nitrite mav be 
mixture and applied to‘ the 
tissues m the form of a preparation-solutiou.—E. B. 

English Patents. 

Washing and driving fabrics, fibrous substances and the 

Kt-'ii ' *^»d J. S. Moore, 

Keighley, Yorks. Eng. Pat. 1120, Jan. 20, 1905. 

fT'z '“"““hid to rotate horizontally, 
S * " '^.fj'tacde for materials which are to be washed, 
dyed. &c. Beating or lifting devices are fitted withiil 

dtetriffi ^"lii * "I raising the materiaU and 

distributing through them the washing, &c., liquors in 
which the cage is immersed, while it is being^ turned^ 
file cage, with its contents, after the wasliing. ftoTlias 
^en eftecteil, IS transferred to a chamber in^^lfieh t“ 
materials are dried liy a ciirront of hot air. E. B. 

AnUine PUick on vegetable fibre), yarn) and fabric); 

V “"J The Bradford 

Dyers Association, Ltd,, Bradford. Eng. Pat 17 218 
Aug. 26, 1906. * ' 

In order to produce^ animal black on vegetable fibres or 
fabrics, these are first impregnated with an aqueous 
solution of chromic ^ud, or of a mixture of chromates or 
no^omates with sufficient mineral acid to liberate chromic 
^id, and are then exposed to aniline vapour. A good 
produced if 10 per cent, of chromte 
ciUoulated on the weight ofThe 
impregnation with aniline vapour is 

SCTfcrniW f in a chamber at 

C., into wheh the vajmur, obtained by blowing 
air or steam through aniline oil, heating aniliL oil. o? 
heating a mixture of aniline oil and water to 90*^ C are 
mtr^uood By keeping t^io chamber at the above- 
mentioned temperature, the process of formation of the 

produced is said to be 
permanent to atmospheric 
influences. The material is subsequently washed and 
dried in the usual manner. — E. F. 

o^Aer markingi in fabrics ; 

Sot Ft. Pat SM.lgg of 1906 ; this j., isoe, 17 ._t. p. R 
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ffpdrosiulphite preparcUum ; Mam/aeture of a — . 
Farbwerke vorm. Meiater, Luoiua und Briixiingi Hoeohat 
on Maine, Germany. Sng. Pat. 26,173, Geo. 16, 1905. 
Under Int. Oonv., Gee. 28, 1904. 

A HYnBoexjLPHTTB compound directly applicable to va^ 
dyeins; ia obtained by evaporating to drynesa in mcm 
* mixture of an alkali hydroeulpbite, a ketone and ammonia. 
Thu«, 1 litre of a la per cent, sodium hydrosulphite 
solution, 100 o.c. of acetone and 200 c.c. of a 26 per cent, 
ammonia solution may be used ; the resulting wliite pro- 
duct is more stable than sodium hydrosulphite, but is also 
capable of reducing Indigo sulphonio acid in the cold 
(compare Eng. Pat. 6216 of 1904 ; this J., 1905, 104). 

-~T. F. B.i, 

Fire-Resiating ; An improved solution for rendering 

comhuatibk mcUcruda [ iKood, Textile Materials, a^c.] . 

A. W. Baxter. Eng. Pat. 6209, March 13, 1905 IX., 
page 182. 


84h; R$comfff of oolveniit, t^pedaUy AlcoM and • 

from boblfins of arHflcial — J. Gouge. PM 
Addition, dated May 17} 1906, to Fr. Pat. 866^836 of 
April 21, 1905. 

Thb bobbins or supports on which the artifioial silk la 
wound are provided with longitudinal perforatibni, in 
order to facilitate the introduction of the wash water in 
the process described in the main patent (see this J., 
1906, 71).— H. L. 

Tissues al full width ; Apparatus for scouring t 

dyeing, mercerising, dbc. . u L. Kothwell-Jackscm 

and E. W. Hunt. IV. Pat. 360,712, Aug. 6, 1906. 

Tuts invention relates to apparatus for bleaching, Ao.. 
tissues at full width (see Eng. Pate. 6409 of 1000 aim 787* 
of 1903 ; this J., 1901, 120, and 1903, 904), being moro 
especially concerned with the provision of mechanism for 
automatically reversing the direction in which the tissues 
are drawn from the one to the other of two rollers, mounted 


Ukited States Patents. 

Fibres ; Solvent to he used in effecting the incipient sub- 
division and decomposition of the semi-ligneous cambium 

layer and epidermis of Bast . M. H. (Jolahan, 

Caiioago. U.8. Pat. 806,964, Deo. 12, 1905. 

The residue in discharge waste waters obtained on 
washing “ sludge oil ” after treatment witli sulphuric acid 
is heat^ with the discliarge waste from paraffin oil purifi- 
cation known as “ spent soda ” to 100° C., and the mixture 
is used as a solvent for the purpose set forth in the title. 

F. U. 

teaching Fibres. J. Wakefield, Cockermouth. U.S. 

Pat. 809,869, Jan. 9, 1906. 

See Eng. Pat. 20,521 of 1903 ; this J., 1904, 1020. —T. F. B 

Steaming Cloth ; Machine for . (i. B. Gerlach, 

Assignor to Kettling und Braun, Crimmitzschau, 
Germany. U.S. Pat. 810,271, Jan. 10, 1906. 

Bee Eng. Pat. 7006 of 1906 ; this J., 1906, 071.— T. F. B. 

French Patents. 

Silk and Textiles ; Process of making artificial . 

^H. E. A. Vittenot. Fr. Pat. 360,383, Dec. 8, 1904. 

See Eng. Pat. 1686 of 1906 ; this J., 1906, 921.— T. F. B. 


side by side within a closed vessel The construction and 
manner of operation of the apparatus are as follows The 
tissue 17 (see Figs, land 2)is woundupoponeof tWodraw 
rollers 13, a [K>rtion of it, long enough to encircle several 
times the other draw-roller, being unwound, passed round 
a nressure-drum 19, and wound ujmn the second draw- 
roller, while the carriage bearing the framework upon 
which the rollgrs are mounted is outside the keir. The 
carriage is then run on rails into the keir, its position betog 
so adjusted that clutches 10 and 11, at the end of the 
shafts u|X)n which the draw-rollers are mounted, engage 
with clutches 12 and 14, fixed upon the ends of drivt^ 
shafts 15, extending through stuffing-boxes in the book oC 
and actuated from outside, the kier. The door of the keir 
IS then closed ; the scoturing, &c., liouor to be apjdied, is 
introduced ; and steam is admitted until tlm required 
pressure has been attained within the apparatus. The 
draw-roller upon which the tissue is to be wound is toen 
sot in motion. The tissue is thus unwound from tli^e 
roller upon which it was originally plowed and wound upon 
that whioh is driven. When almost the whole of it lUM 
been received upon the latter roller, the mechanism is 
reversed and the tissue is re-wound upon the first roller. 
This is accomplished automatically by means of a ftiotion- 
pulley 20, fixed upon the shaft of the pressure-drum 
which doBcoiids upon a friction pulley 0, loosely mounted 
upon the shaft wluoli carries the roller from which toe tisMld 
is being withdrawn. When the two pulleys come into 
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con^ the p^ 9 revolve®, and, in doing eo. bdngs a 
^tch, fixed at ite ride to bear againet a pieoe 8. proleorina 
from a gm-wbeel 7, loosely moimted on the shaft 15 
The 7, gears with a wheel 21, fixed upon a shaft 22, 
”?^“i n ^ ^ gear-wheel 23, engaging with a gear- 

weel 24. The movement communica^ to the latter is 
^ ^ which is thus 

mwed lonmtudinally, displacing by its motion a counter- 
poise 42, which controls the position of the driving strap 
upon one or other of the two driving pulleys 28 and 29. 
The draw-rollers are thus actuated in turn, during so long 
a time as is necessary for the completion of the scouring; 
Ao., of the tissue under treatment. — E. B. 

Washing Machine. G. P. Spittal. Fr. Pat. 857 673 
Sept. 8, 1906. ' 

A WISHING machine is claimed, which is stated to give the 
goods a rapid and thorough cleansing, as it almost exactly 
reproduces the process of washing by hand.— H. L. 

Papcff Cloth and other Ribbons ; Drum for drying 

F. Mignot. Fr. Pat. 367,689, Sept. 12, 1906. 
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Tta drom claimed (see figure) is mounted on a frame o. 
Its shaft 6, resting m the bearings c, may bo revolved bv 
moans of a cog-wheel ci, and a secondary shaft c®, to which 
^ and a fly-wheel /, are 
Att^hed. Ihe drum is forfned of two lateral plates g, 
on the circumforenoe of which are bearings A, in which the 
amooth en^ of screws 1, 2, 3, 4, 6, Ac., may work. The 
ttoads of those screws run alternately to the right and the 
low, those of the screws marked with even numbers 
running to the right. On the drum thus formed by the 
p^tM and screws an endless ribbon or band of cloth t, is 
Wally wound passing at both ends on to guide-rollers j. 

are litted horizontal 
piiu tn, ue fixed on to the framework a, in close proximity 

^ uumished alternately on 
the nght and 1^ of the drum with a wheel or four- pointed 
bw ij worked by the toothed 

rotation of the 
*^**6^8 also to revolve, the series I, 8, 6, 
“L.***® 2, 4, 6, &o., in the 

direction to that of the drum. The threads of 
& ^1^ oorreapond with the width of 

f a™"*®"*"* •» atated to be (1) to 
on the endlen band i (2) to dizMt 
*“ line* oai the drum. 

— r?? ! ^ tliEway a ribbon of oioth or 

13?^- “ade to teawi*# • di*t«we of ow 


^e endloM bftnd i is required for drying delicate oatMr 
nbbons, such w those of.cigsMjtte pa^, but mw be 
dispensed with for woven ribbons, Ao.^H. I* ^ ” 


VL— COLOURING WOOD» PAPBl^ 
LEATHER, d^e. 

^ {Continued from page 71.) 

Fhbnch Patbkts. 

Printing Plates or Casts ; Process for preparing a plaefie 

wio/eno/ and for making therefrom. L. ColiardoiL 

Fr. Pat. 360,876, Deo. 6, 1904. ^™aon. 

Sbe Eng. Pat. 27,090 of 1904 ; this J., 1906, 842.— T.F.B, 


VIL--^ACIDS, ALKALIS, AND SAL1% ^AND 
NON-METALLIC ELEMENTS* 

{Continued from page 122.) 

Hydri^ic acid ; Rapid method of preparing v ■ V 
Bodroux. Comptes rend., 1900, 142, ^9—280* 

^ 100 c.c. of yarm distilled water containing suspended 
00 grms. of barium peroxide, 50 grms. of iodine are^ded. 

^ portion beimr 

odd^ only when the liquid has become decolorised a^ 
addition of the previous portion. Thb liquid ts filtered 

u * on residue WMhed with 

about 80 0.0. of water. To the combined filtrates in a 
narrow cyluider, 60 grms. of iodine are added and die- 
solved, and a rapid stream of sulphur dioxide is then 
passed through tiU the liquid is decolorised. The liquid 
^ filtrate concentrated, if neoqssary» by 

distillation. The reactions are; BaO# + lo«3!Lio* • 
Bal2-fIg-hS02+2H20=*BaS04+4BU[„ T. D. * '* 

SUicic acid; a- and jS-Forms of soluble . F. MvliiiM 

and E. Groschuff. Ber. 1906, 89 , 116—126.^ 

aflioate. N*,8i,0,, 

in the cold with hydrochloric acid, or by neutrallsinff a 
solution of silicon tetrachloride with sodium hydroriEdS a 
solution of silicic acid is obtained which passes freelv 
though a dialysing membrane, and does noT^gulate 
alburn^ It 18 mdiflferent whether the acid be adifodte 
^0 sihoato or conversely; but immediate complete 
^xture must be ensured. If there bo local supenmttii^ 
tion, some at least of the dissolved silioio acid is in a coE 
loidal form, and coagulates albumin. The authors reffard 
the second, or ^-form, as a polymer of the tot, or 
the change from the a-form occurs slowly and psrtiaUv 
m the cold, more rapidly and completely onhea&.aaS 
IS accompanied by a rise in the freering-point ^ X 
solution and a slight increase in the eleotrioiu ^dnotivity, ^ 


Compounds of — i 
L. Ouvratd. Oomptsa 


Barium and Strontium Borates; 
with ihe corresponding Chlorides. 
rend., 1906, 142, 281—288. 

By fusing together boric anhydride and strontium chloride, 
the substance, 6K03,8Sr0,8rCla is obtained- Byaddto 
mi^, no other compound ^ 
^ obtained, but the substances, B*O.J9rO 
and B208,2Sr(), which rield respeotively with water tSi 
compounds Bj^O8,Sr0, 211*0, wd B2(>|,StO.4Bt0!^ 

Strontium bromide— but not iodide— bell'^ rimiScIr 
to tne onloride, and barium furnishes compounds axaoiiv 
analoflpus to those of strontium. Neither barium ttS 
strontium borate combines so readily with the cocmssmid* 
mg halides as does calcium borate. — J, T. D. , 

Niiri^* and Nitratee ; Production of • 

oaidaiion of Ammonia in presence M 

W. Trikttbe and A. Bfita. XU., pqga 
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Enqlish^Patbnt. 

Pffrites of an explosive i^araeter ; Burning of , and 

Apparatus therefor. T. T. Best, S. A. HoUiMsworth, 
ana 'rhe United Alkali Co., Ltd., Liverpool ]mg. Pat. 
7916, April 13, 1906. 

Obxsn pyrites is subjected to a preliminary heating 
operation on' a floor under the same roof as the burners, 
and preferably arranged with a burner on each side, at a 
lower level than the floor. The pyrites dust or smalls made 
in the preheating part of the chamber is raked off the 
^floors to undergo special treatment, and is not allowed 
to pass into the burners. — E. S. 

United States Patents. 

Sulphuric anhydHde ; Process of making . R. 

Knietsoh, Liidwigshafen on Rhine, Assignor to General 
Ch^mioal Co., Kow York. U.S. Pat. 809,450, Jan. 9, 
1906. 

See Eng. Pat. 12,781 of lOOl ; this J., 1602. 772.— T. F. B. 

Boric acid, d'C. ; Process of vuiking — — [Sulphur 
Burner]. R. Blumenberg, jun., Daggett, Cal, Assignor 
to American Borax Co., Pittsburg, Pa. U.S. Pat. 809,660, 
Jan. 9, 1906. 

A LONG horizontal sulphur-burning chaniber, is supplied 
with air under pressure for continuous working ; sulphur 
is supplied at intervals, the sulphur dioxide being allowed 
temporarily, during such time of supply, to pass into the 
outwde atmosphere. The gas is led into wator containing 
in suspension the finely-divided ore, whereby bone acid 
or the like is set free and is dissolved by the wakT in 
solution. The product is then separated bv evaumration. 
(Compare U.S. I’at. 734,397 of 1903; this J., 1903. 950). 

— E. iS. 

Potash ; *Apparatu8 for extracting crude [from Waste 

Waters of Beet Sugar Factories]. 0. W. Henry and F. 
W. Beale. U.S.*Pat. 803,058, Oct. 31, 190i XVI., 
page 191. 

Silver Salt; Process of producing solutions containing 

pure . W. Bolstcrli, Winterthur, Switzerland. 

U.S. Pat. 809,278, Jan, 9, 1906. 

See Ft. Pat. 355,518 of 1905 ; this J., 1906, 1239.— T. F. B. 

Metallic salts and oxides ; Melhod of densifying and 

eliminating air and gas from masses of pulvemdent . 

E. 0. Bartlett and W. F. Gordon, Joplin, Mo. U.S. 
Pat. 809,364, Jan. 9, 1906. 

D»Y masses of^pulverulont metallic salts and oxides are 
so treated in a revolving receptacle as to cause the com- 
ponent particles to constantly shift their relative pisitions. 

— E. S. 

Stannic Chloride ; Process of making . C, E. Acker, 

Kiagara Falls, N.Y., Assignor to Acker Process Co., N.J. 
U.S. Pat. 810.464, ^an. 23, 1906. 

StanNocs chloride solution, obtained by acting upon tin 
with a “ solvent containing chlorine,” is subjected to the 
action of a gaseous or fluid mixture containing free 
chlorine, hydrocldorio acid, and air or oxygen, the air lieing 
in sufficient proj'ortion to prevent undue rise of tempera- 
ture. The stannic chloride solution thus formed is caused 
to act on tin to reproduce stannous chlorine, which is 
, again oxidised as before, and the concentrating process 
' is repeated until a solution of stannic chloride is obtained 
of higher density than DSOO.— E. S. 

Stannous Chloride; Process of making . C. E. 

Acker, Niagara Falls, N.Y., Assignor to Acker Process 
Co., N.J, U.S. Pat. 810,466, Jan. 23, 1906. 

Mbt^luo tin is brought into oonlaot with a solvent con- 
taining chlorine, and iho stannous chloride thereby 
produced is subjected to the action of a gaseous or fluid 
mixture oontaiziing free ofalorine with or without hydro- 
chlotio i^id and air. The stannic chloride formed is 
ledttohd stannous chloride by riie action of tin, and the 
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process is repeated until a stsnnlc chloride solution 
exceeding a density of 1*8 is obtained, which is then again 
reduced and the solution allowed to cool to obtsin crystal- 
lised stannous chloride. — E. S. 

Tin ; Process of making CUorine Compounds of — , 
C. E. Acker, Niagara Falls, N.Y., Assignor to Acker 
Process Co.. N.J. U.S. Pat. 810,466, Jan. 23, 1906. 

A SOLVENT for tin is subjected to the alternate and repeated 
action of metallic tin and of a gaseous body containing 
chlorine (see the t wo preceding abstracts), anefthe solution 
finally obtained is cooled bv a medium out of contact 
with it, whereby, it is stated, “ the tendency to produofr 
metastannic conipoimda is avoided.” — E. B. 

» French Patents. 

Lead Chambers [for Sulphuric Acid] ; Auxiliary arrange- 
ments in — J. Lagoche. Fr. Pat. 360,363, Dec. 1, 
1904. 

Part of the gases arc withdrawn from the hottest, or 
from any desired portion of the lead chamber, by an 
aspirator, and are conducted to a refrigerator, from which 
the portion that condenses is withdrawn. The cooled gasea 
arc then returned to the chamber. The ventilator or 
aspirator may Im> adapted, singly or in series, to any point 
of the apparatus, within the cliamWs, or in the connecting 
passages. — E. 8. 

Nitrogen ; Manufacture of compounds of , from the 

Air. Siemens ct Halske A.-G. Fr. Pat. 368, IH, 
Sept 30, 1906. 

The constituents of t he atniosphere are separated by known 
processes either chemically or mechanically, and the nitro- 
gen is made to combine with carbides of the alkali metals 
or similar substances. The oxygen is nixed with a further 
quantity of air, and the mixture is subjected to the action 
of electricity for the production of oxides of nitrogen. 

— B. N. 

Perborates ; ProceSs of preparing . Deutsche Gold- 

iind Silbcr-Sohoido-Anstalt vorm. Rocssler. Fr. Pat. 
360,388. Dec. 9, 1904. 

See Eng. Pat. 20,790 of 1904 ; ihis J., 1906, 332.— T.F.B. 

Oxygen ; Preparation of by the decomposition of 

oxygenated salts. 0. F. Jaubert. Fr. Pat. 360,377, 
Dec. 7. 1904. 

An oxygenated salt, such as a perchlorate or nitrate, is 
mixed with a very small proportion of a combustible 
substance, and the mixture is agglomerated and moulded 
into cartridges or the like, which, on being ignited, evolve 
oxygen with a little carbon dioxide or nitrogen. If 
desired, an inert substance, such as sand, may 1^ added 
to the, mixture, to moderate the rapidity of the com- 
bustion. — E. S. 

Air ; Process for the Liquefaction of and the pro- 

duction of oxygen unth partial recovery of the work ex- 
pended. R. Mewes. Fr. Pat. 368,236, Oct. 3, 1906. 

At a certain stage of the ordinary processes of compression 
and refrigeration of air, with partial recovery of work done, 
the gas expanded by aspiration, and consisting chiefly of 
nitrogen (having a vapour tension at — 105° C. of 740 mm., 
that of oxygen being 142 mm. ) is not returned in the circuity 
but after ^ing utilised in producing liquid air by refrigera- 
tion, is discharged, thereby leaving the gaseous mixture 
richer in oxygen. An aspirating pump is used with special 
connections for effecting the expansion of the compressed 
air.— E. S. 

Chlorine ; Manuf^ure of Eledrdysis of Bydro- 

cUoric Acid, K. F. Cdte and P. R, Pierron. Fr, PaL 
368,246, Cot 3, 1906. XU., page 166. 
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vm.— 0LAB8, POTTERf, AND EMAMBIJI , 

{Coniinued from page 122.) 

English Patent. 

Mica or Muscovy Glass ; An improved process for finely 

^muiuiing . P. Eobfer, Ihmmh, Germany. 

Eng. Pat. 2.3,149. Nov. 10. 1905. Under Int. Conv.. 
Jan. 23. 1906. 

By this process the mica is first heated for several hours 
In a closed vessel, so that it is opaque on cooling, and is 
afterwards subjected in a closed vessel to the action of 
steam or hot water, and then ground. — W. C. H. 


United States Patents. * 

Glass; Manufacturing Window . L. Annert Paris 

Ei*ance. U.8. Pat. 809,418, Jan. 9, 1900, 

A HOLLOW closod-top blank of glass ” is first cast in the 
shape of a frustnun of a cone, which is then clamped with 
its opcm end downward upon a rotary platform 'Fhe 
blank is then transfi.rmed into a bulb or ovoid-shaped 
body by subjecting it to the action of heat iti an oven 
until it is rendered sufficiently plastic, and, wlulst in that 
condition, imparting to it a rotarv movement urxm its 
axis, as well as a vertical up-and-down movement, at 
the same time that a current of air is being forced into 
Its m^rior. The glass is now cooled and secured to a 
second rotary platform with its oiieii end upwards, and 
then transformed into a plate or disc by reheating in an 
oven, and imparting to it, when sufficiently plastic, a rotary 
movement on its axis, after which the glass is annealed. 

— A. G. L. 

Glass-Furnace S. 0. Richardson, jun., Toledo. Ohio 
U.S. Pat. 809,926, Jan. 9, 1906. 

The furuac*<^ comprises a heating-cliamber in which a 
procticaUy closed molting-pot is mounted. The pot is 
provided with a feed-port ojioning outside of the heating- 
chamber, and with an outlet-port discharging into the 
furnace, which is also provided with a plaining-chamber, 
and a conduit arranged to transfer metal from the iKJt into 
the plttining-ohamber. An air-port is interposed between 
the heating-chamber and the plaining-chamber below 
the level at which the conduit crosses the port. Means are 
also provided for passing flame and gases through the 
hoatmg-chamber and around the pot. A. G. L. 

Vitrified Brick Tile, and various shapes ; Method of 

^o^wing [fromdagofCoppcr-Smdling Furnace a}. 

wi Pittsburg, Pa. U.8. Pat. 810,022, Jam 

^ iron silicate slag from copper-smelting furnaces is run 
into moulds so as to completely fill them. At the rapidly 
VOTtions of the moulds the slag is coiiiine‘d 
wmist the hotter central parts are subjected to pressure, 
after which the article produced is allowed to cool and 
annealed by heating it in dry sand or slag.— A. G. L. 

Otmmic irarc ; Prote«> of burning . B. E. Eldrod, 

Bronx^le. N.V., assignor to Combustion Utilities Co., 
New York. U.S. Pat. 810,044, Jan. 16, 1900. 

A STATioKARY mass of the oeratnio ware is burnt by means 


combustion of the gas produced being pre-heated in a 
rege^rator. The volume of the flame may be enlarged 
w the burning of the ware proceeds, or else the amount 
w burnt pees u^ as diluent may be varied so as to give 
alternately a reducing or oxidising flame. — A. Q. I#, 


IX.— BUtLDIlro. HAmiUAU, CLAYS, ■ 
MORTARS, AND OEMBtrTB. 

{Continued from page IJ2S.) 

Lime-Sand Bricks; Hardening process tn ihe mmu* 
18^3 ’ ^ Soldis- Z. angew, Chem. 1006^ 


facture of 
181—183. 


R. Seldis. 


For the preparation and mixing of the materials three 
methods are used— the quicklime, the slaked lime, and 


,, V vuv siaaea ume. ana 

the heating process. In the first, the moisture S the 
sand effTOts the slaking of the limb ; in the ssoond. the 
lime IS slaked to the my hydrated condition, ground to 


-..A. AAAjr AAjMxawu UUUUIUOU, grouna to 

a powder, and mixed with the proper amount of sand t 
and in the third, weighed amounts, of ground Quioklime 
and dry sand are mixed together for 22— 25 minutes in a 
closed ves^l to which steam and water are emitted to 
slake the lime After any of these processes the matfltiak 
are taken to the press, and from it the objects are iwnoved 
to a wagon, which is pushed into the hardening ohamb^ 

o?ghnn^'a Wa*"*" to 

Two hypotheses have been advanced to explain the 
process of hardening in this chamber. The one^tmms 
that in the production of the pressed ware, each grain of 
sand must become coated with a thin skin of lime, and 
thatacemeRtation takes place in the hardening ohambar. 
The second assumes that the hoUow spaces tetween the 
individual grams of sand are filled with lime, which then 
ejects the cementation. From hie own experinin^ 
the author considers the following to be the ex^Liatkm 
of the process At the usual pressure and temp^tUM 
prevailing in the hardening chamber, a portion of the aflioio 
f ^ gelatinous or colloidal oonditiom 
Ihe hydrated hmo present m the object reacts with this 
sihoio acid, with a simultaneous union with water, and 
forms a calcuun hydrosilicat^j. CaHjSiOA-f 2HaO, which 
causes the hardness of the brick. * * > » 

This theory oxplans why briokfir cannot bo made with 
either a very small or a very large addition of lime, and why 
the amount of lime required is dependent upon the qumtiS 
of soluble acid contained in the sand, and^furthS 
why the best bricks arc obtained when the 

^ molecular proi^ 
turns Ihe fact that bricks cannot be mode trtm pm 
quartK-sand and lime, w because the silica in such a form 
wiU not combine with the lime at the oven temperatur®. 
Mspar sand IS used most for the manufacture ; it^^taina 
6—7 per cent, of soluble silicic acid, and this, with a lima 
averaging 86 jier cent, of calcium oxide, correepondfl with 
4— 6 cwt. of hmo to 24 ob. m. of sand, a ratioused hi 
practice. The theory also shows that if a hard water 
containing much lime is used, this will not become ohemi* 
c^ly combined in the hardening process. It also emlaiaM 
why, when the heating process already refette?4o^ 4 
emjiioyed, it is necessary to pass the presped obieots it 
once to the hardening chamber, to avoid mt^uption of the 
ohmnical ration, which begins in the heating proosss. 

hardening 

should bo avoided, anS^ for this pur poeeTwgS^S 
pressure-gauge is recommended. W. C. H. 

English Patents. 

Cork Manuf^ure of F, MaAm ^ 

Rod^s, Calella, Spain. Eng. Pat. 248, Jan. 6, lIKHl ^ 

In raa^g agglomerates of particles of cork or oork diuit, 
cemented together by a glutinous material, the k 

moulds fitted into presses in such a mannar < 
that the mass is able to receive a meohanioal presmita ih 
dirootious at right ajm^ tokaX 
ofchw. The two pressures may be apdied citto 

t^7,f9S.73^r^^ 


^^^T^^^oragghmratie; Mm 

\ Mck it 
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or vegetftble glue and subBequeiitly dried. The purtioleg 
are then separated thoroughly, one from another, and are 
introduced Into moulds v^ich are capable of withstanding 
high pressures at elevated temperatures. The action of 
pressure and heat upon the saturated cork softens the 
glue and causes the particles to adhere together in a solid 
mass. If desired, a , certain proportion of gurti-lac or resin 
may be added to tlie mass to impart greater rigidity and 
cohesion.— J. F. 1>. 

Limt Burning and the recovery of Power gas as a hye- 

•moduct ; Imps, in and apparatus for . The Chalk 

rower Gob Syndicat(5, Ltd., and H. S. Stonehani, London. 
Eng. Pat. 2084, Fob. 0, 1905. 

The apparatus described is intended to reduce the carbon 
dioxide, derived from limestone by its conversion into 
quicklime, to carbon monoxide to yield a useful power gas. 
The apparatus consists of three juxtaposed chamters, 
one of which acts as a gas producc'r, the next as the lime- 
kiln, and the third as a gas-reducer. Carbonaceous fuel 
(nnthraoite or coke) is burned in the products, a blast of 
air or air and steam being introduced below the grate. 
The gas produced riasses into the kiln and bums tliere. 
At a point about two-thirds of its height from the top of 
the kfln, boshes are arranged to form a constriction of the 
area, so that, as the lime passes this constriction, it leaves 
an annular space in wliicii the carbon dioxide and pro- 
ducts of combustion collect, and pa8.s through a port into 
the gas-reducer. This chamber contains carbonaceous 
material (coke or anthracite) which is raised to incan- 
descence by an air blast, and effects the reduction of the 
carbon dioxide introduced from the kiln, to caibon 
monoxide. The reduced gases, containing also hydrogen 
derived from the decomposition of tlu^ steam introduced 
into the gas producer, arc led awav from the gas reducer 
by a pipe controlled by a valve. The kiln chamber is 
provided with a secondary air supply for the combustion 
of the gases derived from the jiroduccr. — W. C. 11. 

JFirc Besisting ; An improved solution for rendering com- 

bustible materials [Ivood, Textile Fabrics, ct^r.] . 

A. W. Baxter, London. Eng. Pat. 0209, March 1.3, 
1906, 

The impregnating solution is made by dissolving about 
12 jparts of ammonium phosphate and i part of boric acid 
in 87 parts of water. The claims also include the treat- 
ment, by impregnation with tliis solution, of wood, textile 
fabrics, and other materials to make them fire-resisting. 
It is said that materials so treated do not absorb water, 
prevent metals in contact wuth them from corroding, and 
are also preserved.— W. C. H. 

Hood-making ; Imps, in . J. C. Butterfield, London. 

Eng. Pat. 9350, May 3, 1905. 

Pitch or oaphaltura, or a mixture of the two, is melted in an 
iron pan, and suflioient fine grauit-e, flint or sharp sand, 
and limestone or chalk stirred in to give a pasty mixture. 
After cooling, this is broken up and mixeci with more of 
the mineral ingreebents, preferably so aa to give a mixture 
having the composition ; Fine granite, 50 per cent. ; flint 
or sbATp sand, 25 ; limestone, 10 ; and asjihaltum or pitch, 
16. This mixture may then l>e powTlcred so as to pass a 
20-mesh sieve. Or, it may be ground only sufficiently to 
pass through a ^ in. mesh ]iroviding that the fine dust pro- 
duced in grinding is also used. It is next mixed with from 
3 to 10 per cent, by w'eight of a solution consisting of 90 
parts of petroleum or shoJo oil and 10 parts of commercial 
nitrO-benzol. The whole is thoroughly mixed and wotted, 
and laid on the roadway to a depth of 2 in., after which the 
larger metal (gi'anite or flint cubes of alxmt 2 in.) are 
rolled in by moans of a steam roller. After hardening for 
from 48 to ttO hours a waterjiroof and dustlcss road is 
obtained. Or else a mixture of the rubble and binding 
material may bo laid on the roadwav. Or, Anally, a 
mixture of rubble and binding materiaf may be moulded 
into Wocks.— A. O. L. , 

SUoxieoni Proceu of treaiino , B. Seaboldt, Salt 

Lake City, U.S.A. Eng. Pat. 17,890, l^pt. 4, 1906. 
Under Ini Conv., Jan. $ 1906, 


Fbehoh, Patbhts. 

AaplwM-compositions for roads, pavements and flag* 
stones, and process of making the same. E. Mathis. 
Fr. Pat. 368,060, Sept. 26, 1906. Under Int. CJonv., 
Oct. 11, 1904. 

Ceitshbd or powdered slate, burnt or unbumt, is heated 
and agitated with a quantity of pitch not exceeding 
that of the slate. The pitch may be neutralised if nooessary 
by adding lime. Suitable proportions are : — Slate, 2 
parts ; pitch, containing 6 to 10 per cent, of lime, 1 part. 
The pitch and slate may also be mixed cold and rammed 
into position by means of hot irons. Both materials may 
be replaced by kindred substances, e.g., magnesium 
silicate and heavy tar fractions. — A. G. L. 

[Cemenf] Kiln : Rotary . W. R. Warren. Fr. 

Pat. 368,227, Oct, 3, 1905. 

The kiln is divided longitudinally or obliquely into two or 
more compartments by one or more partitions, so as to 
ensure better drying and burning of the materials. Fuel 
and air may be introduced by one or more openings in the 
lower end of the kiln. — A, G. L. 

X.— METALLURGY. 

{Continued from jtage 126 } 

Odd and Silver Ores ; Importance of fine-grinding in the 

Cyanide treatment of . F. C. Brown. Bi-Monthly 

Bull. Amer. lust. Min. Eng., 1906 [1], 17—23. 

The author’s experience with gold and silver ores in the 
Ohmemun district, North Island, New Zealand, points 
to the importance of fine-grinding in tlie treatment of 
comparatively low-grade ores. It was found that with 
ore crushed to pass screens with from 30 to 40 holes to 
the linear inch, a cf)ii8idcrable quantity of gold and silver 
in the sands was left undiasolved by tiie cyanide solution, 
the projiortion thus lost increasing with the coarseness of 
the sands. The process recommended by the author 
consists in : — (1) Grinding the ore in tube-mills until about 
90 ix*r cent, will pass a 200'meBh screen, followed, if 
necessary, by amalgamation. (2) Agitation of the ore 
pulp with weak cyanide solution in a tall vat, of compara- 
tivay small diameter, with a conical bottom, in the centre 
of which is fif ted an “ air-lift ” pump for agitating the 
mixture of ore and cyanide solution. (3) Separation of the 
solution by settling and passmg the supernatant liquid 
through a filter-press. Except in cases w'here minerals 
are present from which the gold cannot be extracted by 
cyanide solution, mechanical concentration may probably 
be dispensed with, provided the ore be groimd oxoeedmgly 
fine.— A. S, 

[Odd] Ore ; Fine grinding of by tube-mills, and 

Cyaniding at El Oro, Mexico. G. Coetani and E. Burt. 
Bi-Monthly Bull. Amor. Inst. Min. Eng., 1906 [1], 
83—136. 

The authois give an account of an exhaustive investigation 
as to the economical limit to which the fine grinding of 
gdld ore by tube mills can be carried. The work included 
also determinations of the infiuenoo of various conditions 
on the efficiency of the tube-mills, and also of the effect 
of certain substances {lead acetate, mercuric ohloride, 
on the extraction of gold and silver by cyanide solution ; 
lead acetate was found to have a markedly favourable 
influence on this extraction of both gold and silver. The 

f eneral oonolusion drawn by the authors is that the pro- 
lem of extracting the gold and silver values from the El 
Oro ore by cyanide is mainly a meobanioal one, the extrac- 
tion being l^gely dependent upon the state of division 
of the ore ; and they oonsider ^t in the near future the 
ore will be ground to slime, or to the finest state of division 
possible economically (see also this J., 1904, 1080). 

—A. a 

Fire in Pyritous Mines; Controlling and extinguishing 

L. T. Wright. Eng. and Mining J., 1906, 81, 

1^71—172. 


Su C.S. Pat. 796,469 ot 1906 « thii J., 1906, 971.— T. F. B. 


The anthor shows that fires pyritous mines are probahty 
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dae to tho action of oxyg^ on the pyrites in the presence 
of moisture, the latter acting as an ozygen*oarrier. Based 
on this view, ho devised the following method for avoiding 
such fires or, at least, preventing them from extendii^ to 
the workings. Powmul fans are fitted up at certain of , 
the entrances to the workings, which are closed by doors j 
and provided with ducts for the air driven along by the 
fans. In tliis way, a pressure slightly above that in the 
outside atmosphere is maiiitainod in the workings, and 
gases from the interior of blocks of ore or filling material 
are kept from penetrating into the workings ; the gases 
are thus caused to aocumulato in the interior of the blocks, 
where they ultimately extinguish the fire. — A. S. 

Lead Sulphide and Calcium Sulphate ; Experimente on 

the fnetallurgical behaviour of a mixture of . F. O. 

Doeltz. Eng. ami Mining J., 1900, 81, 175—170. 

In Eng. Pat. 17,680 of 1901 (this J., 1902, 349) it is stated 
that a mixture of lead sulphide and calcium sulphate 
reacts at a dull red heat, say about 400° C., forming lead 
sulphate and calcium sulphide. The autlior describes 
experimoiits showing that this reaction does not take place 
even at temyKjratures up to 1030° C., if the mixture be 
heated in a current of carbon dioxide or nitrogen. On 
the other hand, when lead sulphate and calcium sulphide 
ore brought into contact, the tendency is to form lead 
sulphide and calcium sulphate. It is probable, therefore, 
that the lead sulphate obtained together with lead oxide 
when a mixture of galena and gypsum is heated in presence 
of air, is due not to a double deciomposition of lead sulphide 
and calcium suljihaie, but to the action of sulphuric acid 
“ producetl by catalysis ” on the lead oxidi^ formed by 
oxidation of the galena. — A. S. 

Thorium and Aluminium ; Alloy of . O. Hfinig* 

Bchmid. Comptes rend., 1906, 142, 280 — 281. 

Thb author has previously shown that by reduction of 
thoria by silicon in the electric furnace, by direct combina- 
tion of silicon and tliorium in presence of aluminium 
vacuo at 1000° (J., or by reducing a mixture of potassium 
silioofluorido and tlionum potassium liuoride by aluminium, 
a silicide of thorium is produced, cTystallising m quadratic 
plates resembhug graphite, and having the composition 

Similarly, the reduction of thoria in the electric furnace 
bv aluminium, the direct combination of thorium and 
aluminium %n vacuo, or the reduction of thorium potassium 
fluoride by aluminium, yields an alloy of thorium and 
aluminium. This crystallises in long hexagonal prismatic 
needles, having the colour and metallic lustre of aluminium, 
and has the formula I’hAlg. It is permanent in the air, 
bums in air or oxygen at a red heat, combines vigorously 
with halogens, and is attacked by mineral acids. Alkalis 
in aqueous solution do not affect it, but attack it when 
fused with it. — .1. T. 1). 

Silver ; Determination of in large quaivtities of silver 

coins. C. Hoitsema. XXIII., page 2(X). 

Tin, Monasite and Xeywtime in 7'ringganu. C. G. Warn- 

ford l.ock. Bull. (17) of Inst. Mm. and Mot., 10. 
Trincioanit is a little known Indejiendeiit Native State 
on the East Coast of the Malay Peninsula, between Pahang 
and .Kelantun. The coast is flat and devoid of minerals, 
and consists of dense jungle, swamps, and rice gardens. 
The trees are of rapid growth and useless os fuel. 

Running parallel with the coast, at about 20 miles 
distance, is a range of bills, at the foot of which is the seat 
oi the tin-mining industry of Kemaraan. The alluvial 
aoils and gravels here rest immediately on the granite bed 
rock. Everywhere these gravels carry stream tin and, 
in many cases, the shallowness of the deposit is more than 
atoned for by the richness of the ground. The extent 
of the old alluvial workings is great and is duo to the 
Chinese. Not only did they mine, but they smelted upon 
the 0 |)ot, as is seen by the accumulation of slags, still 
oontaming much tin. 

No iTeadily accessible alluvial tin deposRs are left ; but 
where there is either no water or too much of it, there is 
good prospect of luooess for competent engineers. The 
mmt mtennrtiing and valuable leatnre of uibse alluvial 


fields is the occurrence of monoxiti and xenotiine. On one 
concession, worked for tin by Chi|^e, the writer found 
that 60 per cent, of the material oolleotod in the sluioee 
was monaaite, and in another ini^tanoe xenotime could be 
abundantly gathered (with zircons, monazite, oassiterite, 
ilroenite, Ac.) from pot holes in the granite bed of the ' 
stream. All these properties are owned by wealthy 
Singapore morohants. At varying elevations m the foot, 
hills occur lodes of tm stone, but uo not exist as profitable 
ore bodies in the graniU^ itself. But occasionally fine- 
grained -oassiterite is found widely disseminated through 
the granite. The only profitable ore-bodies hitheno 
found are in the shales overlying the granite. [T.R,] 

JSinc Industry in 1906; Silesian . Mining World 

(Chicago), Feb. 3, 1906. 

It is estimated by Paul Speier, of Breslau, PrusMa, that 
the spelter production of Upper Silesia in 1905 was 1^,000 
metric tons. The extraordinary demand from consumers, 
especially in the second half of the year, resulted in an 
advance in price to the highest point siuoe 1899, and 
before that since 1873. 

In view of the steadily increasing use bf blende by the 
smellers, which results m an enrichment in the zinc content 
of the charge for their furnaces, the Silesian smelters are 
gradually changing their furnaces from the old to the 
Rhenish type. At the end of 1905 there were in use 316 
furnaces, with sabout 12,500 muffles of the old type, 
with a single row of muffles, and 162 furnaces, with about 

15.000 muffles of the Rhenish ty^x), with several rows oi 
muffles. 

Important experiments have been made upon the treat- 
ment of low grade calamine ore, with a view to the ex- 
traction theit3liom of a rich zinc oxide, which can then be 
passed on to the smelting process. An experimental 
plant of this eharacUT is in operation at the Elizabeth 
dressing works. The ZinkgowinnungsgeBellsohaftm.b.H., 
of Berlin, has })urchased a largo dump of calamine tailings, 
containing about 10 per cent, of zinc, for the purpose of 
recovering the metal. * 

The production of sheet zinc in ISiileaia in 1906 was about 

64.000 metric tons. 

For the roasting of zinc blende there are at present 12 
plants, having 128 furnaces, the gases from which aro 
wasted ; 144 furnaces, the coses from which are utilised 
for the manufacture of sulphuric acid ; and 10 furnaces, 
the gases from which are utilised for the manufacture of 
sulphurous acid. 

Some experiments have been made at the Roeamunde* 
hiitte upon the employment of carborundum in the 
mixture for muffle manufacture. This gave favourable 
results. [T.R,] 

S^teUer Production in 1905. Eng. and Min. J., Feb. 8, 
1906. 

According to the statistics of Henry R. Merton and 0o„ 
Ltd., the production of spelter in Europe and America 
in 1905 was 047,585 long tons, against 615,290 in 19Q4. 
and 562,325 in 1903. This represents practically ^ 
total spelter production of the world, the on^ onuaslottl 
being the outputs of Sweden and Norway, Saxony and 
Australia, which in the aggregate are comparatively 
insignificant. The total zinc production of the, world la, 
however, about 7*5 per cent, larger than the spelter pro- 
duction, because of the important output of zinc oxide 
produced directly from ore in the ’United States. The 
statistics in detail are as follows : — 


Country. 

im. 

1004. 

1008. 

Belgium 

Ehiue district 

Holland 

Oreat Britain 

France and Spain 

SUeria - 

Austria and Italy 

Poland 

United States 

143,165 

66,185 

18,560 

50,125 

46,575 

127,805 

0,210 

7,520 

180,860 

187,780 

64,860 

12,805 

45,400 

48,810 

128,605 

0,100 

10,440 

158,220 

120,000 

01,815 

u>u 

48,418 
41,780 
118^ . 
0025 
oi48 

moo8 

* Totd 

047,586 


80%ltt 
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Knolish Patents. 

Metailiferoiis Orea ; ^Apparatus for aeparation of liquids 

from solids, esperially for use in the treatment of . 

W. 11. Lomas, Johannosburg. Eng. Pat. 149, Jan. 3, 
1905. 

An encllesfl porous bcilt is made to pass around a hollow 
perforated cylindor, or surtion-drum, placed within a 
reccptaclo containing the mixture of li(|uidH and solids. 
The cylinder is provided with a stationary curved plato 
or damper covering those ajicrtures which’ are not 
covered by the porous belt. A jiartial vacuium i.s created 
within the suction drutn, wlioreby the li(|uid to be removed 
is drawn mto it, the solid being at tlu* same time depo.Hited 
upon the Ixdt, from ^vhieh it is subsequently removed by 
a fluid or gaseous current which is forced through the 
belt as it passes over a separate pipe or drum. — .1. 11. C. 

Ore Concentration. H. L. Sulman, II. F. K. Picard and 
J. Ballot, London. Eng. Pat. 7803, April 12, 1906. 

See Fr. Pat. 354,960 of 1905 ; this J., 1906, 1 177.— T. F. B. 

Metalliferous Materials ; Methods of purifying and 

nodulising . 'J’. C. King, New York. Eng. Pat. 

16,367, July 26, 1905. Under lut. Conv., Nov. 14, 
1904. 

SbbU.S. Pat. 794,673 of 1905 ; this J.. 1905, 894.— T. F. B. 

Ore and Pulp washing and separating machines ; Centri- 
fugal . S. Fawns and F. E. Davies, Ismdon. 

Eng. Pat 21,755, Oct. 25, 1905. 

The separating ehaniber is mounted on a liollow shaft, 
through which tlu^ ore or pul)) is introduced ; it is made in 
two parts whicli ran be rotated separately. In the ptui- 
phenes of the two halves ot tlie (dianiber are jiorts or 
outlets whicli can be ojiened or closed at will by rotating 
only the upper portion of the ( haniber. Th»' ore or pulp 
passes from the liollow shaft through radial ojvuings 
into the separatipg chain her, below a deflecting or dis- 
tributing plate mounted on the shaft at about tin* level 
of the outlets already' mentioned. On the inner wall of 
the separating chamber near these outlets are wehs or 
wings which agitate the ore or pulp and guide the separated 
solid material through the ofieniiigs. The liquid rises 
above the distributing plate and is discharged through 
openings in the upjier naif of tho sejiarating chanihor. 
Repaxatc collecting channels arc provided outsidi' the 
chamber for the liquid and solid materials respectively. 

—A. S. “ 

Ores ; Smelting . J. Savtdslierg, Pa|s*nburg-on- 

Emms, Germany. Eng. Pat. 3191, Feb. 15, 11M)5. 
8 bb Fr. Pat. 351.535 of 1905 ; this J., 1005, 894.— T. F. B. 

Bronze ; Manufacture of . 0. E. Buttershaw, 

Barrow-in-Furness. Eng. Pat. 792, Jan. 14, 1905. 
An alloy consisting approximately of eojjjxir, 40 parts ; 
zinc, 41 ; nickel, 10 ; lead, 3*5 ; phos])hor-tin, 1 ; and 
aluminium, 0*15 part, is prejxned by melting and com- 
bining the components in stages as deseriWl in the 
spceimatioii.— J. H. C. , 

Tin Slants ; Smelting of . L. Parry, Huddersfield. 

Eng. Pat. 7154, April 5, 1906. 

** Fopi, ” tin slag, i.e., slag containing 3 per coni, or more 
of tin, is “ cleaned ” by smelting it in a furnace, preferably 
A waU'r- jacketed blast-funuice such as is used for lead 
Bmelting, the charge lx;mg com posed as folhms: — (I) 
Foul tin slag ; (2) iron oxide in such quantity as will 
give a highly basic slag containing more than 40 jx^r cent, 
of ferrous oxide — “ tap cinder ” (iron slag) is preferably 
used for this purpose ; (3) lead ashes, slags, drosses or 
oxidised lead ores in such proportion as to give an alloy 
containing about 20 ^ler cent, of tin ; (4) a source of 
arsenic or sulphur, such as mispickel, arsemioal drosses. 
Spent oxide, or lead sulphate, enough being used to form 
an easily fusible compound with any metallic iron reducerl ; 
(6) a znixture of gas coke and furnace coke in such pro- 
portidb *s to obtain the maximum output, gas coke 
mereaablig the reducing action, whilst furnace coke mcreases 


tho speed .of smelting. Tho slag produced in this way 
contains only | to 1^ per cent, of tin. The sulpharsenide 
of iron, lead, tin, copjier, cobalt or nickel also produced is 
crushed, roasted and rc-smelt^d until it liecomes rich 
enough to be worked up for copper, cobalt or nickel. 

—A. 0. L. 

Iron Briquettes ; Producing . L. Weiss, Budapest, 

Hungary. Eng. Bat. 17,844 a, tSept. 4, UH)6. 
•S<’RAP-iBf)N is mixed with fluxes, e.g., lime, ferromanganese, 
ferrosilicium, and with giaphite or charcoal. Tho mixtux’o 
is moistened with lime-water, pressed, and allowed to 
solidify, electrolvtic actions generating heat taking place. 
After cooling, the briquettes form compact waterproof 
pieces yielding on smelting “ 94 to 96 per cent, excellent 
iron.” — A. G. L. 

United States Patents. 

Iron or Steel; Manufacturing — — . E. Fleischer, 
Dresden-Strelilen, Assignor to J. E. Goldschmid, 
Frankfort, Germany. U.S. Pat. 809,291, Jan. 9, 1906. 
See Fr. Pat. 313,701 of 1004 ; this J., 1904, 1032.- T.F.B. 

Sted ; Process of hardening . R. A. Hadlield, 

Sheflield. U.S. Pat. 810.531, Jan. 23, 1906. 

See Eng. Pat. 25.973 of 1002 ; this J., 1903, 1296.— T.F.B. 

Furnace ; Boasting . O. Hofmann, Argentine, 

Knn.s., Assignor to I’he United Zinc and Uhemical Go., 
Kansas City, Mo. U.S. Pat. 809,953, Jun. 16, 1906. 

The furnace comprises a number of siqieri'ORed hearths 
and a rotating, vertical, central liollow .shaft or |>i£>e 
t'xtcnding tluough them. Hollow radial arms project 
from th(‘ central shaft into tlie hearths. Inside the hollow 
shaft JH a wat<u-hu})ply pifS' having branches tlirough 
w'hich w'aler is sjirayed into tin* hollow arms, which are 
provided with jiassagcs througli which steam eseapc.s 
into the cential shaft. The lower end of the shaft com- 
municates with a discharge jupe, Ixdow ivhich is a trough, 
to prevent accumulation of condensed watiT. — A. S. 

Furnace ; Duplex Snidting . R, Lindcmann, Osna- 

hruck, Germany. U.S. Pat. 810,063, Jan. 16, 1906. 

See Eng. Put. 26,093 of 1904 ; this J., 1005, 1238.— T.F.B. 

Minerals ; [Flotation] Process of separating . E. B. 

Kirbv, Hossland, Canada. U.S. Pat. 8(H1,959, Jan. 16, 
lOtMi. 

The pulverised mineral is mixed with a considerable 
quantity of w'ater and with a substance immiscible with, 
})nt lighter than water, e.g., a solution of bitumen in light 
hydrocarbon (kerosene), which, in presence of water, 
will adhere to some of the mineral jiai tides but not to 
others. The mass is violently agitated and then allowed 
to settle, whendiy the particles which have become coated 
with the bitumen solution rise to the surface, this separa- 
tion Ixung assisted by gentle agitation and by blowing 
in a current of a gas. Tho layer of floating 'matter is 
removed, and washed, and the mineral ))artiele« are 
separated by filtration and then heated to recover tho 
light hydroearlxm. — A. S. , 

Ores ; Process of treating . J. Savelsherg, Paijen- 

burg, Germany. U.S. Pat. 810,572, Jan. 23, 1906. 

See Fr. Pat. 351,636 of 1905 ; this J., 1905, 894.— T. F. B. 

Kilns ; Process of preventing the formation of “ Scaffolds ** 

in ^ . T. C, King, New York, Assignor t/o National 

Metallurgic Co., Jersey City, N.J. U.S. Pat. 810,059, 
Jon. 16, 1906. 

The scaffolds or rings of fused materials are removed 
from the sides of the kiln by charging calcium fluoride 
into the kiln against such rings and maintaining them^at 
a high temperature, with the result that they are fluxed 
or melted down.— W. H. C. 
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Thb prooees consists in injecting, by moans of an air- 
blast under pressure, sawdust mixed with “fusible 
hydrocarbon" into a molten bath of black or blister 
copper in a converter, Wfore that stage of oxidation has 
been reached wherein appreciable quantities of copt>er 
suboxide are produced. — A. S. 


Slag; Saving Meld Vnluas from . C. M. Allen, 

Lolo, Mont. U.S. Pat. 810,304, Jan. 10, 1900. 

Thb slag and matte arc withdrawn from below the 8urfac<* 
of the molten hath in the furnace, and ovorllow through 
a spout into a fore-hearth or separating cliamber. 3’he 
heat of the matte and slag is conserved b^y covering them 
during their passage from the furnace to the separating, 
chamber with a “practically air-tight conduit" of heat- 
radiating material. — A. S. 


V itrificd Brich T-de and various sh-apes ; Method of 

producing \from Slag of Copper Smelting Furnaces], 

K. Baggaley. U.8. Pat. 810,022, Jan. 16, 1005. VIII., 
page 181. 

FiiKNcn Patents. 

Steel ; Use of Blast-furnace Gas in the working of . 

P. L. Ilulin. Fr. Pat. .350.300, Doc. 14th, i004. 

The gas issuing from the hlast-fnrnace is divided into two 
streams, one of which, after passing 111 rough a purifier, is 
employed to operate the motor which works ii]! the steel 
into ingots after fusion; the other stream also passes 
through a purifier, and, aft<*r enrichment with carbonic 
oxide produced in a separate roke-furnaee, is employed 
for fusing llie materials to be converted into steel, i’or 
this part of (he process a mixture of 85 to 90 parts of blast- 
furnace gas with 10 to i5 parts of gas from the coke-furnace 
IS reoommendefi. — J. H. C. 


Furnace ; Crucible . E. Hausmann. Fr. Pat. 

368,120, Aug. 5, 1005. Under Int. Oonv., Aug. 6, 1904. 
See Eng. Pat. 16,087 of 1905 ; this J., 1900. 78.— T. F. B. 

Zinc Furnace, E. Dor-Delattre. Fr. Pat. 368,160. Sept. 
29, 1005. 

See U.S. Pat. 806,121 of 1005; this J., 1900, 26.— T.F.B. 

Aluminium Alloys ; Avuealiug by heating to redness 

and tempering. C. Claesaen. Fr. Pat. 358.028, Sept. 
26, Uf05. * 

The alloys are brought to a red heat and gradually cooled 
down to temperatures varying between 486° 0. and 640° C., 
according to the prof)ortion of copjjer present, and also 
according to the purjKises for wliioh the alloys are to be 
used. They are then cooled rapidly by plunging them 
into fluid baths in the ordinary way. — J. H. C. 

Aluminium; Soldering . N. Evangclidi, Fr. Pat. 

358,166, Sept. 30. 1905. 

In order to make the solder adhere more hrmly to the 
aluminium, it is first of all hoaUid to a point above its 
melting-point and stirred for some time. The solder, 
which consists of tin, or an alloy of tin and lead. Ac., 
may be directly applied to the aluminium whilst in the 
molten statt^ ; or else, it may lie granulated or jmwdered 
after cooling, and bprinkla^ over the aluminium, which 
js then h(wited till the solder molts ; or, dnally, the two 
pieces to bo joined may bo separately covered with the 
prepared solder, and then joined by means of an 
ordinary solder.— A. 0. L. 

Aluminium or Alloys rich in aluminium ; Soldering . 

L. Fries. Fr. Pat. 368,184, Sept. 30, 1906, Under 
Int. Conv,, Got. 6, 1904. 

^B process consisU in heating the parts be soldered 
by meims of a previously heated flux capable of dissolving 
aluminium oxide, e,g., an alkali pyrosulphate. A solder 
cona^ng of Muminium or an alloy rich in aluminium, in 
tbejffonn of wiw», foil or powder may be used ; or else, the 
pw™ to bo united may (hemselyes lerte as solder, being 
boated to tb^ melting point by the hot flux aiid» 2 


Melala ; Alumimthermit, prepatedion of T Gntd 

Schmidt. Fr. J*at. 358, 07i, Sept. 27. 1906.’ 

Tot lower oxides, e.g., of chromium or manganese are 
mixed mth 1 to 4 cent, of oliromic acid, or with a higher 
oxide of manganese before adding the 34 or 35 per cent 
of finely granulated metallic aluminium, whereby the 
pro<luctK)n of alloy is increased from 60 or 60 per cent 
to 90 i>er cent. — J. H. C. r * 

XL— ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(.4.)— ELECfTBO-CHEMISTRY, 

(CotUinved from page 128.) 

Nitrates from the Atmosphere ; Electric production of 

W^666^67(?'^''“^^'^‘’“' Electrician. Feb. 9, 1906,* 

irz Twe. 27).“'’^“' ™ 2 (MO 

Nitrites and Nitrates; Production of hy eleetrdutio 

oxidation of Ammonia in presence of Cupric UydroJde, 

W. Iraubti and A. Biltz. Ber. 89, 166 178, 1906. 

previous work (this J., 1904, 987 ; 1906 
J Muller and Spkzer (this J. 1906, 279 

and 660) thc^ authors still maintain that cupric hydroxide 
has a favours^ c uifluencc upon the oxidation of nitrites 
to nitrates. The effect is however, much less marked 
than upon the first stage of the process, the electrolytic 
production of nitrites from ammonia in solutions oon^ 
taming froc^ alkali. 

During the electrolysis a black deposit is observed on 
the anode which may possibly consist of a higher oxide 
01 copper.— 11, S. H. 

Oz<me ; Production of by elecMysis of Alkali 

Huorides. E. B. Ji. Prideaux. Faraday Soo. Proc 
Jan. 30, 1906. [Advance Proof.l ^ ' 

The author is unnhle to eonflrni the result of Grafenberff 
(this J., 1903, 1242), wlio found tha*t oxygen oontaining 
3-48 ])(*r cent, of ozone could lie obtain^ by electrolysis 
ofaqueous hydrofluoric acid. With a current density of 
100 amperes )Xir sq. dcm. the |)eroentago was 0*23. With 
saturatiMl potassium fluoride solutions electrolysed at 0®C 
in a glass U-tulK» coated internally with paraffin, and with 
a platinum anode, the largest yield was 0*66 per cent, of 
ozone with a current density of 10 amperes pw sq. dom 
Jhis yield is, lioweyer, affected by the duration of the 
ex|wmient, and falls to 0 096 in 4 hours 20 minutes. 
With increased current density the yield is further reduced 
Ihe ozone was estimated by passing the gases through a 
solution of potassium iodide, — li. H. ^ 

English Patent. 

[Mercury Lamps], Electrode material for vapour Elodrio 
Apparatus C O. Bastian and G. OalvS^ bo^ of 
London. Eng. Pat. 2004a, Fob. 1, 1906. 

The light given by a mercury lamp is modifitHl by adding 
10 ports by volume of the liquid alloy of sodium and potas- 
Slum in the proportion of their atomic weights to 90 parts 
by volume of mercury. Cadmium, strontium, Uthium, 
&c., may also bo added to the alloy. — ^A. G. L. 

United States Patents. 

Cell ; Electric . K, Tsukamoto, Tokyo, Japan* 

U.S. Pat. 809,647, Jan. 9, 1906. 

In an elcet-nc cell, the combination is claimed of an outer 
casing havmg located within it a carbon tube containing 
, graphite, manganese dioxide, potassium chloride, potassium 
permanganato and ammonium chlorkie, and surrounded 
by a fabrous sutistaiice, such as blotting paper, which ia 
bound “roimd it. Between the inner surface 'of the 
sheU and the fibrous coating around the carbon tube, ia 
pl^d a mixture of ammonium chloride, potassium 
chloride, gyiiaum, mercuric chloride and dextrin.— B* N. 

CM ; Atymmetrk . M. Battnn. WilONn. 

dorf.Berlm, GeriUMiy. U.a Pit. 800,770, J». 0, 1008. 
As «lui^nm anode ia and a oathode rtf tutr omUL 
tbe e^^yte e^ti^ o( a aoluthm ol 
hydroxide and borto a(^— a N. MMwmnai 
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Cakium Carbide ; Apparaius [Mecirk FunMce\ for the 

^roductum of . E. F. Pno^, G. E. Cox and J. G. 

Marshall. Assignors to Union CarlDide Oo„ all of Niagara 
Falls, N.Y. U.S. Pat. 809,842, Jan. 9, 1908. 

The eleotrodoB of tho eloctrio furnace consist of spaced 
waphite rods of reduced cross-section, and a high current 
density is used in the electrodes in order to effect tho 
reduction of tho charge. A jacket, of relatively high 
resistance, surrounds tlio electrode rods, for the purpose 
of excluding oxidising gases from tho rods and for sup- 
porting them against breakage. The furnace is provided 
with a feed-supply for lime and carbon, and there is also 
an arrangement for withdrawing heat from the ends of 
the electrodes remote from the zone of reduction. — B. N. 

Hides; Process of [electrically] trexitivg . F. B. 

Hinkson, Assignor to J. M. and J. J. Flannery. U.S. 
Pat. 810,144, Jan. 16, 1908. XIV., page m. 

FiiENcn Patents. 

Carbide of Silicon ; Prodvttion of compact agglomerated 

by means of the. Electric Furnace. A. J. V. Bouvior. 

Ft. Pat. 350,389, Dec. 6, 1904. 

Agglomerated carbide of silicon is obtained by treating 
in the electric furnace a mixture of anjorphous carbide of 
ailioon, crystallised carbide of .silicon, silica, coke-dust and 
sawdust. The agglomerafr'd carbide is hard, resists the 
action of acids and high l<em]jeraturos, apd is good for 
insulating purposes. — B. N. 

Electric Arcs; Process for effecting reactions between 

Gaseous substances by means of , Badische Anilin 

und Soda Fabrik. lY. Pat. 350,392, Dec. 12, U)04. 
Sll Eng. Pat. 26,002 of 1904 ; this J., 1905. 1 178.— T. F.B. 

Nitrogen ; Manufacture of compounds of from the 

air. Siemens ot Halske A.-G. Fr. Pat. 358,171, Sept. 
30, 1905. VIL, page 180. 

Chlorine ; Manufacture of by electrolysis of Hydro- 

chloric Acid. E. F. C6te and P. R. Pierron. Fr. Pat. 
358,246, Oct. 3, U)06. 


Ptjre chlorine is said to be obtain 
without loss of hydrochloric arid, 
a, a*, are divided by diaphragms i 
partments, metallic cathodes c and ci 
conniMjted to a suitable source 
solution of hydrochloric acid is 
which is of the same capacity ap] 
of tho . electrolytic cells, by ojm) 
and one of the valves k, k^, k^, 
the cells may be ascertained by the | 
cscanes through /, /i, /® into A, am 
bottle t into * 2 . Some of tho entraii 
gas condenses and collects in tho sip' 
runs into q, or it may be collected se] 
The remainder of the acid is separate 
in absorption towers. The chlorine 
e, c* into g, and through tho stoi 
ooke, over which a spray of wate; 
falls. The aspirator D draws off 
/2. The water containing dissolved 
chloric acid collects in g, where it is 
liquid from the cells when the str< 
diminished to 6 or 6 jier cent. Steam 
being open and r and closed, 
boiling, and the chlorine is thus c 
tower j and colleeU'd ; r and are 
closed, when tlu' steam acting througl 
tho weak acid liipiid from g, through 
connection uith tho absorption tow 
acid. I’be aeid liquid thus becomes 
chloric acid, and is delivered into m. 
about 250 litres capacity, and roceii 
amiH’ws, do not require more than oi 

(B.)-ELEC'rRO-METAl 

Iron; Anodic Corrosion of by 

and the passivity of iron. F. h 
sohmidt. Z. Elektrochem., 1906, 
TifE authors have submitted the it 
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the eleotroljrtio corroBion of water* and gBa*maini to m 
experimentiu inveetigatioA. In most oases, danger is 
asmbed to the electriot tram ways. In which the over- 
head wires are positive whilst the rails axe connected to 
the negative terminal of the generators at the centra] 
power Station. Tliis causes a marked anodic polarisation 
of thouiron' mains in the district near the power station, 
which is directl^ due to return currents leaking through 
the earth. The corrosion is {>eouliar, in that the outward 
appearance of the pipes is not much altered, but the iron 
is transformed into a soft mass which consists of ferrous 
phosphates and silicates mixed with particles of iron and 
carbon. From this appearance, however, one cannot con- 
clude that the corrosion is elect rolytio since many cases of 
ordinary corrosion have been found to give a similar result. 

For studying this question, unpolarisable standard 
electrodes consisting of zinc plates surrounded by a paste 
of zinc sulphate have been employed. These arc sunk ’ 
in the ground at different jicints, and pottmtial measure- 
ments between these various electrodes or between the 
electrodes and the rails or iron pijK's enable the direction 
and magnitude of the earth current to bo determined. 
For the more accurate estimation of the magnitude of 
the current, a special form of coulomb meter is recom- 
mended, but it has not been applied directly in the present 
work. 

Before the effect of such currents can be foretold, 
it is necessary to know if the iron conduits arc in the active 
or passive condition, since it is well known that under 
different circumstances iron can beliave in these two ways. 
For the elucidation of this problem, the soils must Ik? dis- 
tinguished according to tne constitution of the salt 
solutions which they have adsorbed. Of the more commonly 
occurring substances, alkalis and nitrates can be considered 
as favouring the passive state, chlorides and free carbonic 
acid as establisliing the active condition necessary for 
corrosion to occur (see Mugdan, this J., 1903, 79S). Of 
special importance is the behaviour of solutions of car- 
bonates ; even M'hen these are slightly alkaline to start 
with, the passage of current increases the content of carbon 
dioxide in the layers immediately surrounding the anode, 
and the bicarbonate solution thus obtained is very favour- 
able for corrosion, as it destroys the passive condition 
of the iron. Chlorides behave similarly. On account 
of the very dilute nature of tlie solutions, diffusion is 
unable to effect any marked diminution in this action. 

The experimental work is very wide in its scope. Cases 
of corrosion under varying conditions of current and with 
different solutions have been examined in the laboratory. 
Measurements of the conductivity of soil and of solutions 
adsorbed by sand have also been carried out, and finally 
a series of direct measurements have been made in Strasa- 
burg in connection with the tramways in that city. 

It is frequently found that the corrosion occurs only 
very locally upon the iron pipes, the difficulty of explain- 
ing this is dwelt upon, and the possibility of the attack 
being due to the abnormally high conductivitv of the soil 
between the rails and mains at these points is put 
forward as the most likely explanation. 

So far as the present investigation is able to throw' light 
on this complicated question, the authors are inclined 
to believe that, except in sucli cases where the soil exhibits 
an abnormally high conductivity, no marked electrolytic 
oon'osion is to be Feared when the P.D. between the pipes 
and rails is below 1 volt. They ascrilKs this freedom from 
attack to the fact tliat iindet these conditions only minute 
currents can pass which would take many years to effect 
marked destruction, rather than to this potential being 
below a minimum neeessoiy for electrolysis to occur. 

— B. «. H. 

Cedciutn ; Electrolytic . L. Doermer. Her., 1900, 

89. 211—214. 

Whks pieces of commercially prepared calcium, or the 
powdered metal are struck with a hammer upon an anvil, 
sharp explosions are noticed. These may perhaps be 
accountecT for by reaction with the layer of rust, since if 
this is carefully removed,. the effect is much less marked. 
The gas content of the metal is not marked ; upoff heating 
80 C.C. of the powder* about 25 c.o, of hydrogen are obtained 
below a red h$at> but this gas is reabsorbed at higher 


temperatures. Upon remelting the powdered metal, 
more dense product is obtained, which is oonaideraoly 
more stable towards attack by air or water than the roos 
of the commercial metal. — B>. 6. H. 

Copper sUicide and the formation of Silicon oolnble ^ 
hydrofliwric Acid. P. Lebeau. Comptes rend., 1906, 
142, 164—157. 

A MiXTUHB of equal parts of silicon and copper was fused 
in the electric furnace, and one portion was cooled suddenly 
by plunging into water, whilst another portion was allowed 
to cool very slowly. The products contained 43'6 and 
41*9 per cent, of total silicon respectively. Determina- 
tions of the silicon existing in the state of combination 
with copiicr showed 12'8 per cent, in the case of the 
rapidly cooled alloj', but only 1 1'3 per cent, in the cose of 
that cooled slowly. The analysis of copper-silicon alloys 
by t!io method previously employed (this J., 1906, 1808^ 
also Comptes rend., 1905, 141," 8S9) always showed a 
deficit of l•6~2•0 jier cent. I’his was due to the presence 
of a raodtficatiou of silicon soluble in hydrofluoric acid. 
Tile free silicon is extracted by long digestion with 10 per 
eenl. oaiistio soda lye. The residue is oxidised by nitrio 
acid, yielding a luixturc of silica and silicon. Formerly 
this mixture was resolved by extracting the silica by 
hydroffiioric arid. Since, however, the ailicou was p^i*- 
tially soluble in that acid, the method now adopted consista 
in converting ^tho mixture into potassium silicate and 
determining the silica in the product. The ratio of copper 
to combined silicon in these alloys always oorresponda 
approximately to th.e formula SiCu*. The micrographic 
examination of polislied surfaces of the alloys, consisting 
of copixir silieide and free silicon, after etching wdth potaah« 
shows the differentiation ludwcen the combined and the 
free silicon. On etching with hot concentrated hydro- 
fluoric acid, the distribution of the soluble variety of silicon 
can be aR(*ertained. Copixjr silieide is best prepared by 
adding the calculated quantity of nopiier to a oupro-dlioon 
rich in silicon. It melts at about 800^^ C., is very brittle 
and has a conohoidal fracture.— J. I], B. 

Enoijsh Patents. 

Furnaces ; Electric . P. Girod, Paris. Eng. Pat, ^ 

13,090, July 3, 1906. Under Int. Conv., July 4, 1904. 

8eb Addition of July 4, 1904, to Fr. Pat. 329,822 of 1908 i 
this J., 1904, 1226..^ T. F. B. 

Furnaces ; Electric . P. Girod, Paris, Eng. Pat. 

23,402, Nov. 14, 1906. Under Int. Conv., Deo. 24, 1904, 
See Addition of Dec. 24, 1904, to Fr. Pat. 329,822 of 1908 ; 
this J., 1906, 740.— T. F. B. 

United States Patents. 

Electroplating A pparatus. A. W. L’Hommedieu, Asaimor 
to 0. F. L’llommedieu, both of Chicago, 111. U.S. 
Pat. 809,309, Jan. 9, 1906. 

A cvLiNPEB, mounted in an inclined position and doted 
at its lower end, is provided with a solution containing the 
metal to be deposited, and is arranged so that it may ba 
rotated on its central axis. Means are provided for 
adjusting the inclination of the cylinder. The aaodea ^ 
are arranged around the inner surfaoe of the cylinder, ' 
end one or more cathodes near to the axis, the eleotrodet 
being separated by a removable perforated cylinder of 
non-coniluoting material adapted to contain the maierid 
to be nlated, the articles being supported by a metaUio > 
pan, placed near to the bottom of the outer cylinder and 
forming a part of the cathode. — B. N. 

Metallic ' Coating t Process for electrolyitc produ^itm 

of lustrous upon metals. A. Classen, A$oheti^ 

Germany. U.S. Pat. 809,402, Jam 9, 1900. 

See Ft. Pat. 360,964 of 1906 ; this J.. 1906, 800,— T. E B- 

Precious Metals , [Electrolytic] Apparatus for recamit^ 

- — . E. J . Garvin, Portland, Oreg., Aflsiimor tn 
Cyanide Extraction 0o.> Oregon. U.S. rat. 809,986, 
Jan. 16, 1906. 

Tee apparatus consists essential!^ a main tank^ a 

*' ‘*'4 



188 


Cl, XU-FATTY OILS, FATS, Ao. Cfc. aiffi,— HCIHBKTS, PAINTS, Ac. 


cm Si, 1M«. 


tiM tank connected with the up][Mir portion of the main action ; it oxidised volatile fatt}{ acids, but did not att^k 
tai^, and an amalgamating tank connected with the oleic acid. The gray mould-fungus had but little ^Uon> 

separating tank and diftcharging into the main tank. The The bacillus, a, had marked h^drolytio and oxidising 

separating tank and amalgamating lank each have a powers; it decomposed oleic acid, but hod no speoiw 
number of niotal partitions serving as anodes, and also action upon volatile fatty acids. Bacillus, fc, had^muoh 
a cathode partly immersed in a layt'r of mercury on the less elToot upon fats. — C. A. M. . ^ 

bottom of the tank. The mixture of pulverised ore and * 

solvent in the main fank senaiatos into two layers ; the English Patents. 


upper layer is conveyed to the separating tank where any 
ore is allowed to settle out, whilst the dissolved precious 
metal is recovered by a combined jiroccss of electrolj’sis 
and amalgamation, 'i’he lowoi* layer from the main tank 
is mixed with the spent solvent from the separating tank, 
and the mixture is forced into the amalgamating tank ; 
here the dissolved jirceious metal is separated liv elec- 
trolysis and anialgamation, and the mixtiiw of ore and 
solvent 18 discharged into tlu! main tank. — A. S. 

Metals or alloys for Lithographic pnriHJScs ; Process of 
dectrdytically prc'jHtriNy . O. C. Strei ker, Darm- 

stadt, llermany. U.8. Pat. 810,880, Jan. 23, 1000. 

See Eng. Pat. 0701 of 1000; this J,. 1901, 727.— T.F.B. 
Erenth Patent. 

Copper ; Direct process for preparing pure eleciro- 

lytically from copper malic as auode in an electrolyte 
containing acid copper sulphate solutions. ^ W. Borchers, 

R. Pranko, and E. (Junther. Fr. Pat. 358,020, Sept, 25, 

1905. Under Jnt. Conv., Oel, 5, 1004. 

See der. Pat. 100,040 of 1904 ; this J., 1005, 807.- T.F.B. 

Xll.-FATTY OILS, FATS, WAXES, 

AND SOAPS. 

[Continued from page 129.) 

Arbutus Unedo Oil. U. Sani. Atti K. At’cad. dci Lincci 
Roma, 1005, 14 , [£J, 010—023. CMieni, Centr., 1000, 1 , 
373. 

The fruit of the Arbutus Unedo has lieen recently used at 
Perugia for the preparation of al<'ohol on a commercial 
scale. The author states tliat. tins ])roce.ss would jirove 
still more remunerative if the oil contained in the dis- 
tillation-residue of the fruits were extracted. Tlie seiids I 
of Arbutus Unedo contain 30*03 [Hir cent, of a goldim- ] 
yellow oil of sweet taste, having the sp. gr. 0*0208 at 15'^ C., 
and ZeiHS refractometer rending nt 25'" 71 “ degrees.” 

The oil bt*comes turbid at 0" ; at— 23° C. it has the 

consisttmee of butU*r ; at — 27"" C., it- is solid. Its 
constants are saismilication value, 208; iodine value, 
147*86 ; Reichcrt-Wollny value, 0*8(U ; Hehner value, 
92*48 ; J\laumeii(' value (in J’ortelli’s apj)aratus, using olive 
oil as diluent ; this J., 1004, 608), 103*5° ('. ; ncutraliHa- 
tion value of liipiid fatty acids. 108*26, The oil consists 
of the glycerides of palmitic, oleic, linolic and isolenolenic 
acids, the two latter }»redoui mating. Deb^rminations by 
Hazura’s method gave oleic acid, 3*43; linolic acid, 
68’76 ; and isolinoleuic acid, 24*33 per cent. — A, S. 

Pats ; Jiacterial Decomposition of - — . 0. Kahn. 

^ Centralbl. Bakteriol., 1005, 15 , 422. Chem. - Zeit., 

1906 , W [Rep.] 30. 

A VIEW frequently expressed i.9 that fats are only decom- 
posed by micro- organisms that require nitrogenous food, 
out the author concludes that the decouifiosilion must be 
effected by micro-organisms that require very little nitro- 
gen. He prepared mixtures of mineral nut rient Huid wil-h 
fat, and observed, under suitable conditions, miarked 
decomposition of the fat. The micro-organisms isolated 
from the culture.s were PenicUliurn glaueum, a Penicilhum 
with brownish -yellow spores, a mould-fungus that coloured 
the fat red, a white and a gray mould fungus, a motile 
bacillus, a, producing a green fluoroscent colouring inatkT, 
and a smallor non-motile bacillus, b. Pure cidtivatious of 
each of those were made and their action uixm fat studied. 

It wan found that the penicUlial had a pronounced action 
upon fats, attacking the dyoerol injd lower fatty acids, but 
not oleic acid. The whi^iewuld-fungue hod a loss energetic 


Faity Substances ; Apparatus for extracting from 

products cjonlaining them, by means of carbon tetrU' 
chloride. P. Bernard, Arras, France. Eng. Pat. 
18,667, Sept. 15, 1005. Under Int. Conv., Dec. 24, 
1004. 

Tub dried and powdered material is introduced into an 
extractor, the charging onfice of which is then hermetically 
wialed. Carbon tetrachloridi' is now introduced into the 
lower part of the vessel, expelling the air, which pasaoa 
througli a cooling coil where any vaporised solvent is con- 
densed and returned to the reservoir. After sufficient 
extraction of the matm'ial a fresh quantity of carbon 
tetrachloiide is introduced from the reservoir, and this 
drives before it the solvent charged with fat into an 
evaporating vessel, whence the evaporated tetrachloride 
is roturueil through a condenser to the reservoir. — U.A.M. 

Soap: Manufacture of insoluble . P. Krebitz. 

Munich, Germany. Eng. Pat. 4002, Feb. 27, 1905. 

A MIXTURE of the neutral fat with a iiietallio hydroxide, 
such as lime, is boiled and allowed to stand for several 
(live U> ten) hours in a closed viissel. The resulting 
insoluble soap is ground, and the glycerin cxtracUsd by 
washing tlie mass with hot water, the linal washings, poor 
111 glyei’rin, lieing used in place of pure water in 
siihsiapicnt supoiiilieations. The tune required for 
Haponification may bo reduced to 30 minutes or one hour 
by the ndiliiion of, say, 5 js^r cent, of fatty acids or 
iTwin.— C. A. M. 

Detergents ; Manufacture of . W, E. Ileys, Watford, 

Herts. Eng. I»at. 17,909, «ept. 6, 1005. 

Claim is made for the manufacture of detergents by mixing 
the oil or other saponifiable matter and a vegetable meal 
with sotiium carbonate and treatin^^ the mixture with 
caustic .soda lye, preferably eoiitaining some sodium 
bicarbonate. The resulting pnlvoiuliuit mass is granu- 
late-d by moans of a sieve, and subsequently j.)owdered 
in a disintegrator, — Cl. A. M. 

French Patent. 

Washing Pondera containing Alkali Peroxides ; Process 

and apparatus for paeJeing and preserving . 

Konighwartor uml Eliell. Fr. Pat. 358,167, Sept. 30, 
1905. 

See Eng. Pat. 19,809 of 1905 ; this J., 1906, 32.— T.F.B. 

XIIL-PIGMBNTS, PAINTS; RESINS, 
VARNISHES ; INDIA-RUBBER, Etc. 

[Continued from page 129.) 

{a.)-pigments, paints. 

Aniline and its hornologues ; Black lakes from — — w 
S. Kirpitschnikoff. IV., page 173. 

English Patent. 

White Lead ; Machine for the manufacture of , and 

for use %n similar processes. J. Scott, Bombay, India. 
Eng. Pat. 23,916, Nov. 5, 1904. 

The apparatus comprises a revolving cylinder constructed 
in two parts, lined with tin or lead and provided with 
a hollow trunnion passaffe. Gases, air or steam are 
admitted to the cylinder through a imssage in one of the 
trunnions on which it is mounted, or the gases may be 
introduced through a valve, used for charging and dis- 
charging me contents, and which, when oIoskI, forms a flush 
face innde the oylinder, so that no material can lodge 
th««in****D. B. 
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German Patents. 

Lakes [from A to Df/esttfffs] ; Process of premrina 

i^our . Farbenfabr. vorm. F. Bayor und Co 

Ger. Pat. 160,172, May 28, 1903. ^ 

Lakes are prepared in the usual manner from the dye- 
wuffa obtained by combining a diazoniuin compound 
With 1.8-alkvloxynaphthol-3.6-di8ulphonic acid They 
are stated to l»e similar in shade to Eosin lakes, but faster 
to Ught. The lake from 2-naphthvIamine.6.8.di8ulphonio 
acid IB bluish-red, that from o-chloranilino yellowish-red, 
and that from ?)-toluidine-o.sul phonic acid red.~T. F. B.* 

Dyestuff for Lakes ; Proress for preparing a wwioazo 

Meister, mid Briining. Ger. Pat. ir»3,065, 

AUg. 24, 1904. IV., jiage 176. 

(G.)— INDIA-RUBBER, Etc. 

PMe^ ; Pesin-content of some different kinds of . 

R. Ditmar. (bimmi-Zeit., lOOO, 20, 394 396. 

Thin shcols (0*2 nirn. thick) of the rubber, prepared by 
m^ticating the sample previously dried in vaato over 
oaloium chloride, wi re extracted with acetone in a 8oxhlet 
apparatus. 31ie following results were obtained : 


Trade name and source of rubber. 


ParA, fine ; Ilevea Ifrcuihensit (America) 

’ Liathlloa elattica (America) . . . . ! , ! 
8ant<«i^attogroBBo Manuabcira ; Bunromia speciosa 

: *ra«p7foa’ eiasmi (Araeri'ck)’ 

ou’arisnsig (Africa) 

^*^e”dltto^ otoariensis (Africa) . . , 

Ullf ’ "f^ndolphia (Africa)' ! ! ! .’ ! 

halls ; Landdphia (Africa) 

seneoalennis (Africa) . , . 

tnincreon balls ; LandolpMa (Africa) ....... ' 

bewa rubber ; Manxhot (datxovii (Africa) 

Madagascar low ; lAindotphin (Afriiia) . 

Madagascar niggers ; Landolphia (Africa) 

Mozambique unripe ; Landolphia (Africa) ... 

Borneo rubber ; Fiexts etastica (Asia)' ! 

SSe ®?ubh2 : , I'™'"'-™*'* '•••••••• 


Resin. 


Per cent. 
1-44 
3-12 

12*18 

9*6 

12*23 

8*62 

11*23 

6*80 

4*40 

8*40 

5*90 

6*81 

8*89 

3*04 

6*68 

7*09 

4*76 

2*26 

0*67 


rubber exereiseB a eonsider- 
Able intluence upon the determination of the resin- 
oontent by acetone-extraction. Whereas a samiile of 
tme lard dried tn vacuo over ealeium eliloride, yielded 
to acetone ]*44 jier cent., another sample bf the 
*amo rubber dried at 80“ C. in an oven yielded 6*83 per 
Ecuador scraps, similarly treated, 
yielded 3*12 jier cent, and 30*2 cent, respectively. 


The action of the resin at the el 0 y%tad tempevaturD 
aj^ars to be to form a rubber “ aolution ** (“ Kaut* 
achukhansqueliung ”) soluble in acetone. — ^E. W, L* 

Rubber vulcanised by heat ; Influence of sulphur^eosUent 

on the tensile strength of . R. Ditmar. Qumini- 

Zeit.. 1906, 20. 394. 

A GOOD commercial Peril rubbt^, containing (washed and 
dried) 6*27 f»er cent, of resins, and 0*27 per cent, of ash, 
was masticated with quantities of milk of sulphur ranging 
from 6 to 40 jHif cent, of sulphur on the weight of the 
rubber. The mixtures were vulcanised at 145*^ C. un^r 
a pressure of 4—6 atmospheres for 60 minutes, in cylin* 
drical glass moulds, in an autoclave. After throe hours 
the rubber cylinders were broken in a djmamometer. 
The breaking strains and extensions (of a cylinder 2 cm. 
long and 17*5 mm. in diameter) are given in the following 
table, and Indicate that under the conditions speoihed 
tlie maximum strength is obtained with a rubber vuloanised 
with about 20 ])cr cent, of sulphur : — 


Sulphur 
added 
to raw 
rubber. 

Breaking 

strain. 

Elongation. 

Sulphur 
added 
to raw 
rubber. 

Breaking 

strain. 

Klongatlon. 

Per cent 

kilos. 

cm. 

Per cent. 

kilns. 

cm, 

6 

8*26 

5*6 

25 

14*25 

D*e 

10 

9*6 

7*6 

80 

14*0 

9*2 

15 

13*0 . 

9*7 

35 

18*0 

0*0 

20 

14*6 • 

9*7 

40 

18*7 

0*0 


— E. W. L. 

Caoutchouc ; Torrey' s method of determining pure —■■■■ ■, 
R. Ditmar. XXTII., page 200. 

English Patent. 

Rubber ; Extraction of pure raw — - — from rubber plants, 
K. von Htechow, Wiesbaden, Germany. Eng. Pat. 
12,869, June 21, 1906. 

See Pr. Pat. 366,61 1 of 1905 ; this ,T., 1006, 1246. T.P.B. 

French Patent. * 

Caoutchouc ; Process of making aqueous Solutions of 
and of regenerating caoutchouc. P. Alexander. FV. 
Pat. 368,018, Sept. 26, 1905. 

See Eng. Pat. 14,681 of 1906 ; this J., 1906, 1244.— T.F.B. 

XIV.— TANNING, LEATHER. GLUE, SIZa 

{Continued from jHXge 130.) 

Leather Industries ; Yearly report (1906) of the German 

Research Institute for . J. Poessler. 

The results of a large number of analyses of tanning 
materials, showing the variable percentages of tannins 
they contained, are given in the following table 


Tanning material. 

Oak-bark. 

j Pine-bark. 

Wattle-bark. 

Mangrove-bark. 

Mallet-baik. 

Yalonla. 

l^umber of analyses 

82 

1 110 

25 

82 

49 

28 

Tannins 

Per cent. 

10*8 

[12'6] 

I6-4J 

6*6 

72*7 

10*4 

Per cent. 
12*7 
[ 17*21 

im| 

9*6 

66*0 

IM 

J 

Per cent. 

82*8 

[ 48 . 0 ] 

(19.0J 

11*4 

43*8 

12*6 

Per cent. 

44-8 

[66.0] 

[ 80 * 7 ] 

7-8 

88.7 

1 8.7 1 

Per cent. 
BI .4 

[ 80-41 

[ 24 * 2 ] 

n-r 

44.7 

X 2 .« 

Bol. non-tannlns 

Insoluble 

Water i 

Tanning material. | 

Valonla-beard. 

Myrobalana. 

Myrobalans 
(stone freed). 1 

Dlvl-divl. 

Quebracho-wood. 

Sumaeh. 

Knmber of analyses 

86 

13 

4 1 

7 

23 

W 

Tannins 

Per cent. 

42*1 

161.31 

t8£-l] 

14*0 

aps 

12«1 

Per cent. 

80*8 

[ 42*01 

t8i*a| 

14.0 

88*7 

0.0 

Per cent. 

62*0 

.IS]) 

17-8 » 

J 2 M) 

Per cent. 

44.0 

[ 40 . 0 ] 

[ 40 * 9 ] 

18*6 

27.3 

0.6 

Per cent. 

20*9 

[ 24.11 

[ 15 . 0 ] 

1*4 

eaa 

13<8 

Ji^ 

Per cent, 
20-8 
t« 2 «« 

W , 

Sol. n^*tannlns . . , , , 
Watar 
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Ohromum Compokndt ; Poitonous mUun of and 

•lAeir effect in chrome leather manvfadure* H. Becker. 
OoUegium, 1906, 36—86, 87—44. 

Aw exhanBtive inveBtigation upon this Bubjeot was made 
and itfl results were oonununicated to the German section 
of the International Abboc. of Leather Trades Chemists 
(I.A.L.T.C.), at ' their last meeting in Frankfort on 
the Maine. The fact that chromic acid and its salts ore 
i^isonous is well known, but only a single case of serious 
blood poisoning in the chronio leather industry could bo i 
traced by the author. Now and then, when acting con- 
trary to inatruotions, inexperienced workmen suffer from 
sore fingers ; frequently little care is taken of these sores 
to begin with, and, once neglected, they take a long time 
to heal. The workmen should be supplied with rubber gloves, 
and their hands should bo occasionally examined. They 
should rub vaseline on to their hands and arms, and every 
small injury should be ])roperly dressed, a waterproof 
bandage being used. The workmen should l>e informed 
of the poisonous nature of chromic acid and its salts, 
and respirators .should be supplied to those who weigh i 
out the bichromate. | 

Chromic oxiflb is non-jwisonons, and no danger what- 
ever can, therefore, arise to the puhlio from using chrome- 
tanned leathers, nor to workmen employed in factories 
which employ the “one-bath” method for tanning skins 
or hides. — F. K. K. 

• 

English Patents. 

Tanning leather and skins ; Process of . C. Baron, 

Marseilles, iVance, and .1. Aubt>rt, (.ienes, Italy. Eng. 
Pat. 17,661, Aug. 30, 1905. Under lut Conv., Get. 14, 
1904. 

Sm Ft, Pat 347,097 of 1004 ; this J., 1906, 284.— T. F. B. 

Films, sheets and cords ; Producing non-absorbent . 

F. E. Blaisdell, London. Eng. Pat. 1398, Jan. 24, 
1906. 

Films of gold-beater’s skin are coated with a solution of 
a gelatinous or albuminous solution containing potassium 
bichromate. The coated film is then exposed to light, 
and the coating is rendered t<jugh and non-absorbent. 

If desired, the akin may first bo irnpropiated with 
chromic acid and then coated with the gelatinous sub- 
stance. Cords of gut, parchments and similar materials 
may also bo treated with potassium bichromate or chromic 
acid. — J. F. B. 

United States Patent. 

Hides ; Process of [dectrmdly] treating . F. B. 

Hinkson, Newcastle, Pa., Assignor to J. M. and J. J. 
Flannery, Pittsburg, Pa. U.S. Pat. 810,144, Jan. 16, 
1906. 

Tub hides are suspended in a bath, each hide being 
disposed between a, pair of electrodes through which an 
electric current is passed. The current passes transversely 
through the hides, and its direction is reversed at suitable 
intervals (see U.S. Pat. 807,930 of 1905 ; this J., 1906, 
83 ).— A. S. 

" Fubnoh Patent. 

Horn Suhd^ituie ; Manufacture of a . H. Schwarz- 

berg. Fr. Pat. 368,172, Sept. 30, 1906. 

Fifty parts of oasoin are ibssolved in an aqueous solution 
of borax ; 60 mrts of starch are then added, suttioient 
water being usea to make the whole into a paste. Twenty- 
five parts of gelatin, 0'26 port of glycerin, and 7 to 10 parts 
of melted paraffin are now mixed with the paste together 
with a quantity of n-naphtholsulphonic acid equivalent 
to from 1 to 6 per cent, of the whole, 'i'he product is 
allowed to dry in the form of thin films, then completely 
dried by treating with alcohol and finally rendered water- 
proof by subjecting it to the action of aluminium acetate 
or hexamethylenetetramine. — W. P. 8. 


XVL-SUbAS, STARCH, GUM. Bte. 

{Continued from page 130.) 

Sugar Juices ; Preservation of by mercuric chloride. 

L. Ehrmann. Bull. Assoc. Chim. Suer. List., 1906, 28, 
634. 

Samples of cane juioo which cannot be analysed on the #» 
spot have often to be sent by post, and it is usual in such 
cases to add 1 part of mercuric chloride per 1000 of juioo 
to prevent changes d»ie to fermentation. The powdered 
salt, lioweve.r, tends to remain umlisBolvcd unless the 
sample is well shaken, and the preparation of the bottles 
is tedious. A few e.c. of a concentrated alcoholic solution 
of the mcrcurio salt are preferably added, the liquids 
evenly mixed by merely turning the bottlp around, and 
the alcohol finally expelled by exposure to the sun or 
by heating. — L. J. de VV. 

Cane and other Mdassea ; Elimination of the invert sugar 

in by fermentation. H. and L. Pellet and 

Paii-ault. Bull. Assoc. Chim. Suer. Dist., 1906, 23, 
639—617. 

It is now established in a general way that yeasts (and 
moulds) winch secrete only zymase and no sucrose 
(invortaHiO arc incapable of inverting sucrose and can 
act only on invert sugar or reducing sugars. 

One of tlie authors (Pairault) found a yeast which in 
five days fermented the whole of the reducing sugars in a 
sample of molosscis in Martimqiie, but left the sucrose prac- 
tically untouclicd. Thu experiments were rciieoted at the 
Pasteur Institute, Lille, with molasses and yeast from 
Martinique, tlie yeast which liad been preserved dormant 
having Imhui resuscitated in invert sugar agar-agar solu- 
tion. The results, as a whole, show that a yeast not 
containing mvertase has been isolated. Several well* 
defined yeasts of the kind are known ; but the present 
organism has not been characterised. — L. J. de W. 

Apiose. E. Vongenchten and F. Muller. Ber., 1906, 89, 
236—240. 

Afiose is a pentose sugar having the constitutional 
formula <?xisting in con- 

junction with dextrose in the glucoside apiin which is 
obtained from parsley seed (see this J., 1900, 1139 ; 1901, 
1034, and 1902, 600). It is now found that the ^reen 
portions of the parsley plant contain, besides apiin, a 
considerable proportion of another glucoside, hydroxy- 
apiiu methyl ether, which also yields apiose on hydrolysis. 
Apiose, when oxidised by nitric acid, yields first apionio 
acid, and finally a dicarboxylio acid which is probably 
hydroxymethyltartaric acid. Apiose reduces Fehlinga 
solution, the ratio of the ouprio-rediicing power of apiose 
to that of dextrose being 1 : 0*74. — J. F. B. 

Formaldehyde ; Production of Sugar from . H. and A. 

Euler. Ber., 1906, 89, 39—46 (see also this J., 1906, 
902). 

The authors show that, with a suitable cunceiitratlon of 
formaldehyde, the latter con bo condensed to sugar by 
any soluble base ; with feebly condensing bases, it ia 
only necessary for the concentration of the formaidehydo 
to bo sufficiently small compared with that of the base. 
When sodium carbonate is employed os base, tlie concen- 
tration of the formaldehyde when sugar is first formed, 
depends directly on the iiutial conoentrations of the alde- 
hyde and alkali,* as the formation of sugar only oocurs after 
a certain amount of the aldehyde has been converted into 
formate and methyl alcohol. The concentration of sodium 
carbonate most sui talkie for the sugar-condensation is some 
what less than one-hklf that of the oldohvde ; increase of 
the concentration favours the formation of formate, 
especially in concentrated solutions. It is found that 
giycollio aldehyde is formed as an intermediate stage 
between formaldehyde and sugar. The following figures, 
ail referring to grm.-mola. of formaldehyde, illustrate the 
course followed by a condensation. 
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. f 

At first. 

After. 

II 

10 hrs. 

13 hrs.jU hrs. 

Formaldehyde i 

Formic add + methyl alcohol 

Glycollic aldehyde 

Higher sugars — pentoses (by dlff ) 

0*67 

0*47 

0*04 

0-24 

0-130 

0*11 

0*00 

0-07 

0-43 

0*006 

0*07 

0*636 


— T. H. V . 


i-ArahinokHose from Formaldehyde; Fortnaiion of . 

H. and A. Euler. Bor., 1900, 39, 46—51. (Couiparo 
preoeding ahstrart.) 

When fornialdohyde is eonderiHod by meauH of eHlciuin 
carbonate, Iobh formate and bettor defined Hugar.'i are 
obtained than when an alkaline solution is employed. 
From the products of rucIi a condensation, the authors 
have prepared (1) i-arabinophenylosazom*, the cones- 
ponding sugar lading, not »-arabino.se, but /-arabinoketose, 
and (2) a small quantity of the phenylosazone of n hcxose. 
Tf tho condcnKation is interrupted before one- half of the 
formaldehyde has been attaeki'd, the solutioii is found to 
contain glycollic aldehyde, — T. Jl. R 

Caramdisahon of Sugar ; Fundton of formaldehyde in 
the — — . A. Trillat. Bull. Assoc. Chim. Suer. l>ist., 
1906, 28, 662—066. 

The formation of formic aldehyde during the heating 
of sugar (this ,1., 1906, 901) may serve to throw light on 
the phenomenon of earamehsalion. Several earamel.s 
examined by the author contained from 0*005 to 0*325 
yier cent, of formaldehyde. In sugar healed to 126"' 

».e., before caramelisation a('( urH. the (iresence of formalde- 
hyde could h(; delected. Tin* conclusion is that caramel, or 
aiigar which has commenced Bi carameli.se, contains 
more or leas formaldehyde which inlluence,s its reducing 
properties and its fernuuitability. This foimation of 
aldehyde explains, at least partially, the variations in 
the reducing power of ma-sseciiiB's, and tin? destruction of 
sugar therein by heat. It may also explain the fact that 
sugar canes, which hnve taken fire and been partially 
burnt, never ferment, owing to the antiseptic piopertv of 
formaldehyde. BcsuIch tlu' free forniakh'hydi' found m 
sugar caramel, n coiiHiderahle proportion will have become 
polymerised, furnishing products similar to nudliyiemtau 
or to formose, which portion no longer gives the reaetioii.s 
of formaldehyde. It is of interest- to noB; that on heating 
tt solution of formaldehyde to which liiiu!, soda <»r iiotash 
has been added, a brown sticUy mass is obtained, having 
tho odour of sugar caramel and the biller tasB! of this 
product. — L. J. DE W. 

Sugars; Colour reorChons of the pnucipat N. 

Schoorland C. J. van Kalmthont. XXlll., yiage 200 

Sugar ; Influence of the Lead Precipitate on the Pdarisntion 
of . W. Ik Horne. XXlll., page 200. 

Sugar; Influence <yf the Lead J^reripitatc on the Precipi- 
tation of , H. and L. Pellet. XXlll., page 200. 

Sugars [Cumic-lieducingl ; DetermimUion of hy 

meuns of Zeiss' Immersion liciraciometer. B. Wagner 
and A. Kinck. XXIII., page 200. 

Pentoses ; Volumetric Method for Determining . A 

Jolles. XXIIL, page 201. 

English Patent, 

Charcoal ; Kilns for snaking or reidvifying animal or 

other , or for Carbonising other mihstances, J. 

Buohanan. Eng. Pat. 4926, March 9, 1906. III., 

4 page 171. 

‘ IJNiTBn States Patent. 

Pedash ; Apparatus for extracting crude [/row 

waste Waters of Beet Sugar Factories], G. W. Henry 
and F, W. Beale, Denver, Colo. U.S. Pat. 803,068, 
Oct. 81, 1906. 

T»» inypntion conaiata eaaontially in apparatus for 


evaporating the water from the waah-liquida, whioh oontain 
most of tho potash in the beet, by means of the waste heat 
from the boiler-grates of the refinery. For tliis purpose the 
wash-waters are run into a tank, whence they pass into a 
shallow metal trough which is built into the whole of the 
top of a long horizontal fluo, through which the waste 
gases are made to pass on their way from the boiler- 
graB's to tho smoke-stack. An outlet from this trough is 
controlled by a vertically sliding gaB3, by moans of ^ioh 
the amount of liquid in the trough may bo suited to the 
quantity of liot gases passing througli the flues. The over- 
flow from the trough passes into a basin from whioh it 
may again returned to tho main tank and, finally, to 
tlu! ovaporaiing trough. — A. G. L. 

Fkknoh Patents. 

Sc/mralion of Solids (Heel root Slices) held in suspension 

in liquids; Apimrntus for . L. von May, Fr. 

Pat. 35H.082, Sept. 27, 1906. 

Tub liquid carrying tho solids in suspension is caused to 
flow over an inclined perforated plato yito a perforated 
trough The liquid drains through tho perforations, and 
the solids arc removed from tho trougn by a rotating 
S-shapid brush, and are swept on to a plate from which 
they slide into a perforated conveyor trough. The con- 
veyor caiTies the solids forward, at tlie samo time squeezing 
oul the remaiifder of the liquid, and delivers thorn to an 
elevator. — W. H. C. 

bcclrools ; Separatntn of Juice from . M. Weinrioh. 

Ft. Pat. 35H.156. Sept. 29, 1906. 

'I'uE fresh beets are hsl from a hop])or against a rasping- 
cyliiuler by means of a roiuprocating piston. A stream 
of dilute milk of lime, or lime dissolved in weak juice, is 
allowed to fall on Ihe rasping cylinder by which it is 
thoroughly mixed wilh the beet pulp. The mixture of 
pulp and milk of lime then passes through a series of vessels 
in w'hich it is stirred hy podilles, and ^s heated by means 
of steam to a temp'rature of 70° — 76° C. The pulp is 
then i>a.sse<l through pressing machinery whioh removes 
the juioo. The marcs may subsequently bo mixed with 
water and subjected to a second pressing, 'the dilute juice 
from which may be used for dissolving the lime, — J. F. B. 

('omhustiblr or artificial coal composed of House Refuse 
and NightsoiL grtnind together with Coal or Charcoal 
Dust and an Agglom-eravt composed of Water, Molasses 
and (Mucose. J, P. Beneanx and A. Perrier. Fr. 
Pat. 368,200, Oct. 2, 1905. II., page 170. 

Starches ; Manufaciure of Rice and Maize — - — . J. Jean 
et Ck\ Fr. Pat. 350,370, Dec. 6, 1904. 

Rice or jmrified maize is treated with an equal weight of a 
2 p*T cent, solution of phosfihorie acid, and the mixture is 
thoroughly stirred until it becomes homogeneous and the 
gluten is dissolved. It is 1-hen diluted with four times its 
weight of walei, and the dissolved gluten is separated 
from the starch by washing. Tho acid solution is neutra- 
lised by lime and tlie phosphoric acid is recovered. Hydro- 
tihloric acid may be used msB^ad of phosphoric acid. 

^ ~J. F. B. 

XVn.-BREWING, WINES. SPIRITS, Ete. 

(Continued from page 132.) 

Enzyme Action. 11. H. P. Barendreoht. Z. phvsik;. 

Ohem.. 190(}, 64, 307—375. (See this J., 1904, 94&.1 
The author has exBuided his iiivestigatiun to the hydro- 
lysis of lactose by the lactase prepared from a pure culture 
of Saccharomyccs Kefir. . Tho reaction was similar to that 
of the ii> version of sucrose by mvertasc ; that is, with a 
l^ven quantity of the enzyme the amount of decom- 
]>o8itioii was proportional to tho concentration of the 
sugar solution, ouly when this concentration was very 
low. As tho concentration increased, the amount of 
inversion relatively diminished, finally becoming con- 
stant. The author states that this beKaviour ajppeait to 
represent the fundamental law of entyme aot&i. Tl^ 
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retarding elTei t of the reaction pioductH on the decom- 
position of hu^toRc by lactaiRe is greater than in the inveraion j 
of suertjHc by invert anr. Moi cover, of the two hcxoBca 
prcKiueod, galactoni' retardw the reaeticai nearly twice as i 
noittch as dextrose does, wliereas hr tlr(5 invr'.iRion of Huerose ] 
the retarding efTei tn of (iextrose and levuloHo are idcnti<*al. j 
The author Hcekn to evpkua iiiiw ihfl'eienee by means of I 
hi8 lariialion liypolhcniH of (‘uzynie action (thiH J., 1901, 
945). Tlie enzyme laciuHe niav be j< garded ub oon- 
Biating of |^aJaetoHe and drxtrow' m a “living rudiating 
eondirion ’ eondaned wdh allmminoid sulwtanetK. liotli 
the galfn tofje and d-^xlroye i.idialionH are < a,pa.bl«' of 
rlee-ompoBing lactose fii tlie lactose niolccnh', howtwr^'i . 
the de\ti<;Hi' portion i.-i }ii< .s(>nt ni n loss altcK'd »)i modilicil 
eomlition Ilian (lie galai losi- portion, and laarce the. 
dextiosi' nidiation will br* ahsoi In d to a ••mallet <'\lcnl 
(by the galaclose poition of tin- Ijk toHo molt'enle) than 
the galttcdoHo radial.jou (b\ the de\tr(»He jiorhon ol the 
liioleeule). 't'kiis, in the hydrolysis ol lactose by 

lactase, the. dextiosc iiidialioii is (be mf>io active ageiu. 
and hence Ibc tract ion will be l(■(nldcd ton great<‘i digirr 
by addeil galactose than by d( \lro.se, wlnl.^t ion ign 
hexoses, i\ inrli absorb r(jita!ly bo!b I bo <bx(io,-.c 
and galactose rt»<bati<'ns, sliould bavr a o rfltil 

as great as gabirt<.v!, ,,iid dr\(if-,c bjgrlbtt 'rin.s l.ittci 
conelusioti was ( onfii nc <1 r \j'r) iiiirnlall\ \. S 

Dinstnfff ; /n/hunct oj (hi raiclinn vj lltr indintn on 
/hr (tcfirifii of -- , nnd /hi of nncc/Kn i/i'vn^ ion 

of iStmeh. L Maipa nuc unci 1'., Jtoux. ('omptes rend , 
190(1, 142, I'J 1—129. 

Ann staieliOH and inalt-udiisiona have an {dkalin* h\h lion 
towards metli_)l orange, the dcgirr oi trlkalmily cai‘_\ing 
in different .samples As a gcncial idle st.ncli pastes 
neiitrabflerj fxactly to na (li\] (ittingo by the tuldilion of 
N/ll) siiliibnnc mid an' sataharibed more rapidly (ban 
otdinary j)aK(eM. If the addition of ;»( u) be extc'ndtd so 
as to diminish tla* ulkahnifc of (Ik nii\c<l mednini, .starch 
paste and malt intusKm, (li(‘ tan* ot saccharification 
incrcAHes u]» to a* niuMmiim jromt, and then rajndly 
decreases as the [lomt ot ('xacl nciitiality is a]i])ioaclicii. 
Am soon as the neutral ]»cind. is p}is.srd and the 
total mixed iiicriinni acipnrcs an ai id rc.iclKm, sac 
chariticatioii eca.ses, A disliiut aikabne leai'ljon (o 
methyl -orange jm, (hcivlorc. (.‘.srnljal to (lie .sar- 
ehaniiealum of slarcli by mall Hy n mciic.s of tests 
with starches of various origins (hr autbor.s have found j 
that the mosl rapal sai < banbration i.s obtaineil by lirst 
netjlraUHing the sta.icb paste (.o methyl oiange anil (hen 
adding t<> (he malt mlii.sion a (|uaniily of acid e<|iiHl to 
nhont 33- 00 [X'r cent, ot lire »|tianti(,y retpnied to 
neutralise il completely . ^I'hc iicnti M.lisnlioii of tlic medium 
(o this extent not only intetisdies I hr acl.ivity of (lie j 
diastase but also incicuses the jtiojwation ot nmltosi' in 
the priKjiiCls of saei bardication. 'I'iic pioportion of (he 
original Htjircli viliieb is eonvcilid mfo jmdlo.Hc is raised • 
from 15- H2-5 [X‘r cent., in (be eu.se of the ordiuaiv media, ! 
to 86- 92 per cent, in (be ease of (lie ncuitalisrd media. | 
1’Tio eonebisjons formulatc*d in this .f.. I9(ir>, 030, must, ! 
therefore, he nioditicd .slightly in a ipiaidil alive sense, j 
3t must be adnuiti'd (hat the rtlaicbcH eimtain, in their 
ordniarv condytion ms |>;i.slc.s, no1. 80 j»cr cent, of amylo- 
cellulose [“ ninylose ''| Imt about 90 per eeni., m piesence 
of about 10 jicr cent, of aiiiylopcct m, unless this lattei 
body k enpaWo of being resolved by a spermlly active 
diafttaso wdth the separation of an amvlose residue. 

—.1 t\ii. 

IHaatasc ; Jn/liu ncc of fht rcavJiun of /he nminnn on. /he 

aclivitij of . A. IVrnbacli. ( 'omptes rend., 1900, 

112, 285—280. 

ilETTBItkrNa U) the* observation of Maipiemie and Uoux 
(nee preceding abslrael) on the iidluenec of the degree of 
alkalinity of^thc medium towaids metliyl orange upon 
the veloeity and the extent of the convorwion cif starch-^ 
paste by malt extract, the author points out that such 
media contain both piimary and secondary phosphate-H, 
the latter being vwv iiumioal to diastatic aetiv iiy. The 
addition of acid to the point ot neutrality to’ methyl 
orange com ci ty the secondary pllowphiitea into })nma.ry 
phosphaibefi and m ui ralises the mhibitive inftuenec of the 


former, thus ©sti^liHliing a condition which i« most 
favourable to diamatio ocition (see this J., lOOO, 260). 
In the absence of secondary phosphates the addition of 
the least triwe o# acid has a retarding clfect-. The influence 
of the phosphates is not confined to diaatatic actions; 
the same observation has been made with regard to tho 
prol/eolytm a/ctiou of malt. en/yn\es (this J., 1900, 916), 
and also in the ease of tho coagulation of siiwoh pOfftei 
by malt extract.— J. F. 11. 

Formic .Arid; Inhihi/ine ar/ion of - — - on various fungi. 

W. lletmebi'ig. Z. Spinlimiml,, 1906, 29, 34 — ^35. 
TiiJii author has tested tho action of formic acid at varrous 
com eiitnd iniis on distillery yeasts in grain and ))otah> 
mushes. Obsi i valions were made ivitb pure eiiltiires of 
yeast ami olher organ 'sms, with cultures under industrial 
conditions, and with eiiltures purposely infected by various 
harmful bu< teri:i and fungi. The projs'utions of formic 
arid nee( ssiu V tu prevent tbe develojuiient of the difl'erciit 
organisms v.'iried accordmg to the conditions, e.iy., the 
ipiaii(il.y sown and wJi^dher present in jiure cultures or as 
mixtures, l^iidir indiistrinl eonditious with infocle.d 
yeasts, proportions of 0*17— 0*25 jM*r cent of formic acid 
suniced to prevent (he dev elojtiuerit of all the organisms 
Ollier lluin (hr eullure yonst, whieli proved (,) b-* the most 
lesuiant. 'lie iidii ling f>rganisuis, however, wete not 
l.illcd, but were capable of developing vvlu n Inui.derred 
lo ordiii.ny woil 'J'be lesisltuiie of (he euKure yeasls 
(o (be pie.stnee of loi inie ai id roiild ec itainly be iiu rcased 
by aeeliinntisation, so tluit formic acid is ijiiite siiiltible 
for n.m' as mi antiseptic in ilisl illei ies and yeast laetories. 

- J. F. Ik 

hinlfdiiuons Acid; Meejouu '>in of the uceJ mm/isidion of 
yai.'i/s /o — — . (b (blue). Hull. Assoc. l!him .Suer. 
Ihst., 190.^ 23. 669 ()72. 

It is trenerally .said that 1 he aK’ehmnbisatioii of yea.sts to 
siilphuiouH ueid is ilbtsory. but the author tinds that it 
IS (iint-e real in the ]>iTsenre of unstable niinmal iTiatter 
or an easily decomjiosabie salt. The adaptation develops 
tho protoplasmic activity leading to the secretion of an 
o.xidiHing substnneo. TIk' ehief eiiaraeteiiBtio of tile 
aeclimatised yeast is the greater quantity of sulphates to 
be found in tlio ash. — h. J i>E W. 

.'1/wfor )(tvunicns ; FerwetUahnn by ■ C. Wehmor 

Centr Ibikt., If., 1905, 16 , 8. Z. ges. Hruuw., 1906, 
29. 53. 

M'ncor pivonicus lias a much mori' energetic fermentative 
action (ban Mneor raci nosus and readily attaeks strong 
wort of 15 -16 ]S'r eeni. Hallmg (21 ’6— 2bTv lb. js'r barrel). 
The oiiioiint (»f alcohol prodnci'd ln*s usually between 
4 and .5 jiei cent., using in some eases to ovut 6 jier efuit. 
In the ileeoinpoHition ot suuar by this mould, Binall 
(jUMiitilh-H of non-volutile aeulK are also formed. This 
idooliolie h rmenljition is not a eon.sequeiice of luck ol 
air, and occurs wJien (ho latter has fice access to the 
Holidion, so that it is ipute nnmaieruil whi'thci’ the fungus 
grows as mvei-lnim or in the veast form, (he hitter being 
obtained more readily and more abuiuUntly (ban with 
Mneor Tacemonns. In jiresenec of oxygen, the alcohol 
formed appeals to be seareely attacked by the mould. 
Reslrie.tion ol the ai cess uf air to the sulutioii causes the 
greatest dimiiiulion in the mould-gi’owtli, the decom- 
position of sugar iHiiiig inftuenced to a less, and the pnv 
diK’liou of alcohol to a still leas, extent. — T. H. F. 

iSiUp/tnrcd flops ; flow iiinc/i sulphurous av,id do 

gwe np to JJecr Wort ? Wiegmami. Allgem. Jlraiior.- 
ii. Hopfeny.eit ung, 1905, 45 , 115, Z. ges. Brauw'., 1906, 
29, 52—53. 

Thk author ttnds that, hops contain from 0*t>HM to 0^320 
IK'Y cent, of sulphur dioxide and that I lilte of hopjK-d 
wort eontuim Iroin 2-3 to ,5*5 mgrms, of sul})btir dioxule,* 
aerorduig to 1 lie exUmt of tfie Midphurmg. Hops originally 
unHuipluned also show t he jiresencc of as much as 0*088 
per cent of sulphur dioxide, this being formed during the 
course of the analysis from a .sulphur compound in tho 
hops. As^ming lliat tUO litres ot wort produce about 
76 litres of firnslied beer, the quantity of sulphur dioxide 
in the latter winch can he attiibuted to sulphured hops 
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wMi, under the most unfavourable oondittons, amount to 
from 3 to 7*4 higrm«. per litre (0*2— thS gr. |>er gall.). This 
amaH proportion may be neglected, since it has been 
shown that oortoin yeaata produce much larger amounts 
of sulphur dioxide than this, especially in presence of 
sulphates and amides. — T. H. P. 

Wort Hailing, M, J. Cannon and W. Fyffe. J. In»1. 

Brewing, PHWi, 12, 31) 

Tue authoiH diHcuBH the diflerenoeH iKitweeii the two 
systtms of boilmg the wort, by «Uiam and by direct Jni'. 
According to exjierinKjitH carried out wiili* jioilioiis of 
the name worts boiloii by the two systems, it would appear 
that the cluef ddferem es inajiifest themselves as tlifTerenees 
in the stability of tlie beer, /.<■., tlu' permanemu' of briglil- 
ncMH, flavour and character over lengthy [iciiotis. It 
was found that a very fair meaHure of the stability w-as 
obtained by l»oiiing the in a Hash, making it up to 
the origintil volume and observing the amount and 
idiaracter of the allmnunuuH dept»«it which sepaiated on 
standing. Those Ix-ers which thri’W' a heavy Hocculcnt 
deposit invariably showed a tendency 1(. liaziness and 
alteration in flavour at an early date, whilst those m I 
which a veiy slight precipitate was lornu tl remaiiUHl free 
from these defe<!ts for a considerable jicriod. The experi- 
mental jiarallel boilings were made on the oui* hand m a 
gas-healed copper and on the- other hand in a jacketed 
0 |,H*n pan heated by steam at pressuns of lb — 4r» Jb,, 
whilst in another series a closed pan, m which the woi ( 
was boiled under a pressure of 4 lb. [>er sq. in was cm* 
pliH'pd. In jirai'lically all cases tlu? worts boiled liv 
direct fire gave Injers wliK'li cleared earlier ami nmiained 
bright for longer jicnods than tlu? bceis from the worls 
boiled by steam, and t lie infi^nonly of the latter was greater 
tlio lower the steam yiressure lunploycrl. ft, is eertam 
that the siijicnority of tlu? beers boiled over a. lire was 
not due to a higher temperature of the bulk of the wwt 
during ebullition, since the a« tual temjierature of the woit 
was frecjuently higher in the case of the steam boiling, 
partieiilarlv Jii the closed cojijx'r. Tim ditfereiiee is realh 
attributable to the vastly iiiglier temj>erature of the 
heating surfaces in boiling by diri'ct hie. vvlureby the woit 
IK momentarily sujxwheated whilst m contact wnili the 
bottom of the pan, and a “cooking” action takes place, 
a« distinguished from mere ebullition. 'J’his dillerenco is 
illustrated clicinically by a senes of analyHcs described in 
the paper, determinations Isung made of tlie “ albumins,” 
peptones ” and “ araid<‘s ” in the different worts. It was 
found that the lioiling by direct fire reduced the pm- 
portions ot albumins,” iioth eoagulable and uiieoagu 
hiblc, whilst increasing the jiroportions of “peptones” in 
the wort. Analyses of beers prcjiaicil from the worls 
boiled by hre and st/cam rcspectivclv also showi'd lower 
proportions of “ allminins ” and “ peptones ” and higher 
proportions of “ amides ” in the products boiled by dirccf- 
firo. Ilcuce the operation known as “ (iookirig,” which is 
produced l;y b<iiling over a fire results in an increased 
coagulation and a degradation of tlu* albuminoids remain- 
ing in solution in (he wort, with nn aecuniulation of the 
lower, unjirecipit a ble, and. llierefou', stable forms at tlu* I 
expense of iht; higher colloidal forms, which aiv liable to ! 
form dejjosits and hazes on storage.— F. B. I 


HpirHs and Bttr ; ProducHon of — ^ in UnM 8ta 
Bd. of Trade J., fob. 8, 1906. 

Iw the annual refxirt for the year ended 30tfc Jittie, If! 
of the Secretary of the United States Troarory, it 
stated that the total production of distiUod spirits in 
United States, exclusiro of fruit brandies, was 147 , 810: , 
taxable galls., against 134,311,962 galls. In 1903- 
an increase of 13,498,842 galls. The production 
fruit brandies increased by 256,322 galls. During 1 
fiscal year 1904— 5, 1772 distilleries of all kinds w 
in oywraiion, a decrease of 400 os compared with the n 
coding year. The production of beer waa 49, 522, C 
barrels, an increase of 1,250,861 barrels. [T.B.J 

I Enolihh Patbnts. * 

(1 orfM, livers. Stout and the like ; Appaudug for fermentiri 

inaturniy and storing . T. Crossman, Oldhai 

hHiu's., and (), Selg, New York. Eng. Pat. 887 
April 10, 1905. * 

'I'liE npj>amfus ('onsists of an ojien or closed tfwik havH 
a <*omcal lower jiurtion. at the bottom id which is situate 
a HliuJge ehamher, conneefed with the tank by a sluh 
valve. l^iOiiri the tank ih plnc(*d a skimming funn 
Hiipported at the surface of the liipiid by floats and cm 
iieeted with the out side by a fltptjble tube. An attemper 
(or IS also plawl m the tank, having pijjes with a diarnom 
HliajM d seetioiT so ns to prevent, the sottlihg of any sludc 
on the pijK's. The pn'hmmary sludge which rises at ti 
»>eginnu»gof the fermentation is withdrawn by theakimmei 
the latter is then WRs]u>d out and the top yeast remottjc 
t he heavy sludge sinks and is eolleeted in the pludge vesse 
finally the sluice valve is closed and the clear beer i 
withdrawn througli a rucking cock in the conical part of th 
tank - ,1. I'’. li. ^ 

1 idp |/*>r ltltHiiu)u\, Apparntua for ckanain 

and sti nil stag . FI. ,1. Wt?8t and Co., and L. ciiew 

J^ondon. iMig. Pal. 12.705, June 20, 1905. 


Cane- and othtr Molasses ; h'lintuiutton of the invert 

angar in hy ferweniation. H. &. h Pellet and 

.Pairault. XVI., page 190. 
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ArlnUus Vucdi^ (HI. (f. Sam. XII., jiuge 188. 
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Manvfacturing ia.i on 
Trade .1., Eeb. 


ill France, IM. of 

. JDOO. 

\ FbBNch presidential deem? fixes the rate of the manu- 
aoturmg tax on akioliol, and products witli an aicoholio 
)«»«> from the Ut January, 1900, at 1 £r. 02 ot«. per hectol. 
pure alcohol. IT.B.] 


Lh£ pulp is washed in arves.sei containing water by sub- 
mitting it to iht) cornbiiu d action of jets of water aild of 
air introduced under pressure at the lower fiart of the v«wol. 
1'he fibres arti thereby thoroughly subdivided and oarriad 
upwards against the inner sloping surface of a pevCora4M 
cone froDi which they fall down again for further 
In tho fignro, a is the washing vessel oontaining th* 
pulp ; the pif)e r, and noBzled, serve for th© introduC&A Of 
the water or steam, whilst, t he compressed air ©ntef© tihmiMril 
the nerforattid nag / ; n is tlm jierforated inverted om 
agaiilat winch the pulp is projected, whilst th© foul water 
passes into the trough k% over the weir j, and 
through the jiipe 1. The pulp is steniiH^ by oieaaB ol 
steam introduced through the noasale F* B. . 
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Beer; Proeeseea for Pasteurieing and a'^ratue 

for use therein, K. H. Ixkdw, Lakewood, U.S.A. Eng. 
Pat. 26.496, Deo. 7, 1906. 

Ill U.8. Pat. 808,668 of 11K)6 ; this J., 1906, 131.— T.F.B. 

ieetifieation ; ApyanUue for aiUmnaHc . L. Royer, 

Paris. Eng. Paf. 24,246, Nov. 24, 1906. 

r«E ap|Miratu8 consists of a high cylinder divided by 
lorizontal partitions into a nuinW of separatt^ com- 
aartments of ('(pial volume. Each compartment is Oiled 
«rith beech chips and is provided with a siphon discharging 
nto the next4owor compartment. All the compartments 
ir© fitted with air-outlet valves leading to a condenser, 
md with inlet valves for the admissioti of sterilised air when 
)he siphons act." The li(|uid is admitted to the apparatus 
'rom a tank through a taj* regulated to jiass in three hours 
i volume exactly equal to the capacity of the individual 
‘ompartments. This tap delivers the liquid into a tipping 
ressel provided with a siphon, so that every three hours a 
iharge of liquid is allowed to pass into the apparatus. 
The lowest compartment is provided with an overflow 
hrough which the acetified liquid flows into barrels, &c. 

' — W. P. S. 

United States Patents. 

Beer ; Method of Paateurising . H. (ironwakl, 

Berlin. U.S. Pat. 810,746, Jan. 23,4906. 
iSB Eng. Pat. 17,419 of 1906; this J.. 1906, 36.~T.F.B. 

Vinaaae ; Treatment of . C. Sudre, Paris. U.S. 

Pat, 810,442, Jan. 23. 190(». 

Ike Fr. Pat. 321,701 of 1902; this J.. 1903, 226.— T.K.H. 
French Patkn7‘s. 

Beer ; Manufacture of hy Fermentation at rdatirely 

high temperaturea. J. F. Witteuiann. hV. Pat. 368,228, 
Oct. 3, 1906. 

ITbrmentatton is starteil at a tiuuiH^rature of about 
10^ C., and the fermenting wort is not cooli'd in the usual 
ivay during the process of primary fenuciitatioii, so that 
ihe final temperature may bt> as high as 20" — 25" C. 3'he 
'arbon dioxide and the volatile aromatic principles of the 
l)eer, which escarx* during fermentation at so high a teiu- i 
[lerature, are eolioctofl and compressed in storage vi'ssels, j 
ind are substupiently returned to the beer under pressure 
ifter clarification. At the higli tem|KTature employed, ' 
the fermentation of the maltose is prai'tically complete 
ifter the stage of primary fermentation, and the Ix-cr 
L’an be chilled to a temperature of P C. for rapid clarifica- 
tion without after-fermentation. The gas cmidoyed for 
Miturating the beer may be cnncheil m aroma by jjassing 
t over dry hop. — J. F. B, 

Muata, Winea and other Acid Liqnida : Procesa for deter- ^ 
mining the. total acidity of — — . 1’. P. A. Andrieu. Fr. 1 
Pat. 367,967. July 29, 1906. XXUl., pge 202. ’ 

XVIIL-FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

{Continued from page 132.) 

(.4.)— FOODS. 

Wheal FUmr ; Blexiching of , E. Fleureiit. Uomples 

rend., 1906, 142, 180—182, 

In the bleaching of flour only those processes have an J 
industrial value which are based on the utilisation of , 
nitrogen proxide produced either chemically or by the 
action of electricity on air. Pure oxygen, when ozonised, 1 
haa no action on the colour of the flour, and imparts a | 
disagreeable odour to the product. Calculated as nitrogen ; 
peroxide, the quantity of bleaching agent required varies ' 
according to the nature of the flour, from 16 c.c. tD 40 ©.(!. | 
per kilo, of flour. No difference in chemical corn|>o8ition | 
can be detected between the blcai^hed and the original j 
flour. The action of the nitrogen peroxide is connned j 


to the yellowish oil of the wheat, but this action is not 
a destruction of the colour by oxidation. The bleaching 
action coincides with a decrease in the iodine value of the 
oil, e.g., iodine values before bleaching of 86*44, 81*70 and 
86*10 became respectively, after bleaching, 80*79, 66*20 and 
66*70. By combination with the nitrogen proxid© the 
film of oil covering each granule of starch becomes 
transparent, and enables the whiteness of the starch to 
show through. Bleaching by agoiM alone, on the other 
hand, involves an oxidation of the oil and the precipitation 
of whitt% fixed, fatty acids. The action of ozone results 
in an increase in the iodine value, the formation of volatile 
acids and constancy of the total aridity on keeping. 
The following test for bleached flours is based on the 
fixation of tlic nitrogen proxide by the oil : — 60 grms. 
of flour ar<' extracted with pdroleuni spirit, the extract is 
evaporated at a low (emprature, and the oil is redissolved 
in 3 c.c. of amyl alcohol. The solution is treated in a 
test-tube with 1 c.o, of alcohol containing 10 grms. of 
caustic potash pr litre. With normal flours the yellow 
coloration of the liquid does not change, but with bleached 
flours the colour changes to orange-red, proportional in 
intensity to the quantity of nitrogen fixed. This test will 
reveal the presence of 6 per cent, of bleached flour in a 
sample. The decrease of the iodine value of the oil by 
bleaching is greater the finer the quality of the flour. 
With the lower grades the action of the gas tends to be 
(■onfined to the cellidosic residues and such flours do not 
lend themselves to the bleaching process. Bleaching has 
no action on the enzymes of the flour, but the oil shows less 
tendency to become ran< id on keeping in jiroportion to 
the quantity of nitrogen ]H'roxidc fixed ; in this sense the 
keeping profierties of the flour art* enhanced by bleaching. 

-^. F. B. 

Knou.sii Patents. 

Pepain ; Manufacture of preparationa of containing 

Hydrochloric Acid. C. D. Al>el, London. From Atd.- 
<Jes. f. Anilinfabr., Berlin, Eng. Pal. 12,626, June 16, 
1906. 

See Fr. Pat. .356,660 of 1906 ; this J., 1906, 1249.— T.F.B. 

Coffee Suhaiitvic from Grain or Malt ; T*roceaa of manufac- 
turing a . Katbreiuer's Malzkaffee Fabr., (i.m.b.H., 

.Munich, Uermany. Eng. Pat. 17,623, Aug. 31, 1906. 
Under Int. Conv. Sept. 6, 1904. 

The grain or malt is soaked in water or lime-wat(<r through 
which a tnirrent of air is blown, and is then placed in a closed 
vessel containing a solution of “ fruit acids ” or tannin 
and subjected to a pressure of about eight atmospheres. 
The pressure is next reduced to about two atmospheres, 
and the temperature increased to about 60^ C, 3'he mass 
is then tiried at a low teiiifierature under redinied pressure 
and the treatment repeated until the starch is completely 
inverted. 3’he jiroduct is finally roosted. 3’he solution 
of “ fruit acids " gradually necomes saturated with 
maltose and may lie used for “ glazing *' the roasted 
product. The grain may also be treated with chlorine, 
ozone, or an electric current in the intervals between 
the above ofierations, to remove the flavour of the grain 
oil.— W. P. H. 

United States Patents. 

MUk Prodiicta : Meana for making and recinwring milk 

fluida. C. M Taylor, jun., Philadelphia. U.S. Pat. 
809,860, Jan. 9, 11K)6. 

See Eng. Pat. 20,292 of 1904 ; this J., 1906, 101.— T.F.B. 

Dairy Products ; Fuefion Apparatva for — — . C. M. 
3'aylor, jun., Philadelphia. U.S. Pat. 809,861, Jan. 9, 
UtOO. 

See Eng. Pat. 20,292 of 1904 ; this J., 1906, 101.— T.F.B. 


(R)-SANITATION; WATER PURIFICATION. 

Carbon Monoxide in the Air; Determination of by 

means of iodic anhydride. A. Lew and A. P6ooul. 
XXIII., page 201. 
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Enolish Patikt. 

Boiler Water ; ApTMratue for the chemiceU examination 

Qf while the boiler is in operation. W. P. Thomp* 

8on, London. From A. Schmitz, Aachen, Gennanv. 
Eng. Pat. 22,621, Kov. 4, 1906. 

Thk apparatus* consifltH essentially of two glass cvlindors 
secured to a plate. Water from the boiler is allowed to flow 
into one of the cylinders and there receives the addition 
of a few drops of indicator solution. The coloured water 
is then run into the second cylinder and titrated with on 
acid solution ; the (luantity of the latter needed is a 
measure of the amount of sodium hydroxide required to 
be added to the feed water for softening pur[K)Hes. The 
concentration of the sodium salts in the boiler water may 
be ascertained by allowing the water to flow into a third 
cylinder |>rovided with a float. — W. P. H. 

French Patents. 

Water ; Process and Apparatus jar purifying and 

sterilising . H. Isivollav. Fr. Pat. 368,106. Sept. 

28, 1906. 

A REouLATKO quantity of a solution of a )>ormanganate, 
preferably calcium ]iermanganate from a reservoir, is 
allowed to flow into a ]ii|ic through which also 
the water, to be puriflecl, flows en route to a mixing | 
vessel provided with baffle-plates, &c, Th(^ pressure 
in the permanganate nchhcI is slightly in exi-ess of that 
of the water in the ])ii»e, and the supply of the jierman- 
gariatc is duly regulat<‘d by a tap. After leaving 
the mixing vessel, the water receives the addition of a 
mixture of ferrous and ferric hydroxides, and is then 
allowed to settle, being finally filtered if neeessarv. 

__W. P. 8. 

Combustible or artificial Cmil composed of house refuse 
and night soil ground together with (kxil or Charcoal Dust 
and an agglomerant composed of water, molasses and 
glucose. J. P. Keneanx and A. Perrier. Fr. Pat. 
368.200, Oct. 2, I9t»6. IL, page 170. 

{C\ )~-DISINFECTANTS. 

Formaldehyde ; Determination of in Formaldehyde 

Pastillcs[Trioxymethylcne\ K. Riisf.. XXIV., page 203. 

English Patent. 

Aluminium Acetate ; Manufacturing insolultfe 

[Antiseptic]. R. Reiss, Charlottenburg, Germany. 
Eng. Pat. 8446, Aiuil 20, 1906, 

See Ger. Pat. 16(),348 of 1904 ; this J., 1906, 1027.- T. F. R. 

United States Patent. 

Antiseptic Compounds ; Making solidified . 1). Gencse, 

Assignor to Genese Cereal Alaniif. Co., of West Virginia, 
both of Baltimore, Md. U.S. Pat. 809,796, Jan. 9, 
1900. 

A .SOLIDIFIED antiseptic cointwimd, containing stear- 
optenes and alcohol, is prepareci by heating a mixture of 
94 parts of glycerin and 6 parts of sodium stearate to a 
Uimperature of about 220^^ F. for 3 — 6 hours, then lowering , 
the temperature to about 125“ C., and mixing in the | 
volatile ingredients at that temperature.— J. F. B. 
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{Continued from page 132.) 

Enoush Patents. 

Paper Pulp; Manufacture of [for, photographic 

papers]. M. E. le Normant des Varannes and A. R. 
de Vaina, Cebazat, France. Eng. Pat. 606, Jan. 10, 
1906. 

Rao pulp, after preparation and refining in engines with 
steel knives, is passed over sand traps to eliminate the 


heavier particles of metal, and is then formed into half- 
stuff on a machined. The pressed half-stuff is made up 
into rolls which are introaiioed whilst still moist, into 
'feloaed vessels in which they arc subjected to the action 
of chlorine gas. This gas converts all the nietallio particles 
present in the pul}) into soluble chlorides, which are then 
eliminated by diluting and washing the pulp in a stone 
engine provided with several washing drums. The washed 
I)ulp is then sized and completely refined in a stone refining 
engine ladore making into }m})or. — J. F. B, 

Paper ; Manufacture of . E. F. Morris, Stockport. 

Eng. Pat. 8326, April 19, 1906. 

A ('OMPOSiTioN, made up of 2 parts of boiled linseed oil, 
0*6 part of I’lirkey red oil at 60 per cent, strength, ^6 
part of ammonia, sp. gr. 0*880, and 100 parte of water, is 
arldt*d to |)a]ier pulp containing 60 parts of drv paper in 
40(K) parts of water. The pa}KT made from the treated 
|)uto is said to Ije more resistant in the wot state, and to 
wit hstand friction better than ordinary pajier. — J. P. B. 

Pulp : Process of compacting liguid'borm fibrous — — . 
J. H. Rivers, St. Louis. If.S.A. •Eng. Pat. 10,466, 
Aug. 14. 1906. 

Fibhotts pulp Busrsmded in water is admitted in known 
quantities into a closed ('ham her, having a removable false 
bottom in which a large number of perforated or retiou- 
Ittled moiildf are fixed. These moulds are placed as near 
together as jKissible, and are all of the same shape in any 
one })late. A liquid or air ])reHHure is then allowed to act 
upon the liquid pulp from above, causing the clear water 
to flow through the }H>rforated moulds and to deposit the 
suH}Hmded material on the walls of the moulds in such a 
manner that each fibre is com}>aided against the other 
fibres under a constant pressure, pro}>ortional to the flow 
of liquid. 1'he mould-plato is then removed and replaced 
by an einjity one. — J. F. B. 

Cellidoid, Horn. Ebonite or similar substances ; Process 

i of producing substitutes fur . AV. H. Storv, London. 

I Eng. Pat. 8876, A])ril 27, 1906. 

! vSee Fr. f»at. 353,996 of 1906 ; this J., 1905, 1081.--T. F. B. 

I 

^ United States Patents. 

Adhesive [from Waste Sulphite Lyes] and process of making 
I saiiw. F. H. Patch, Richmond. Va. U.S. Pat. 809,739, 
Jan. 9, 1906. 

An adhesive is prepared from the evaporated liquors 
resulting from the boiling of wood pulp oy the sulphite 
proc'CHs. A mixture of oil and rosin is prepared of approxi- 
mately the same spetiific gravity os tne conoennated 
sulphite liquor and the mixture is then incorporated with 
the liquor. — J. F. B. 

Cellulose Acetate. A. Eichen^n and T. Becker,^ Elber- 
feld, Germany, Assignors to Far benfabr. of Blberfeld Oo.» 
New York. U.S. Pat. 809,936, Jan. 16, 1906. 

See Addition of Jan. ,30, 1903, to Fr. Pat. 317,007 of 1901 ; 
this J.. 1903, 1016.— T. F. B. 

French Patent. 

Cdlulosp Derivatives and proc^ess of maleing same. G. W. 

Miles. Fr. Pat. 368,079, Sept. 27. 1906. 

Esters of cellulose of varying degrees of hydration may 
be prepared by hydrating to the desired degree the ester 
of anhydrous cellulose with a monobasic fatty aoid, ahd 
then precipitating with water ; 100 grms. of dry cellulose 
are allowed to stand for some hours with 400 c.o. of glaoiid 
acetic acid and 5 c.c. of siilphuric aoid ; 280 c.o. of aoetio 
anhydride are then added, and, when the solution hae 
become clear, 40 to 60 c.c. of 10 per cent, sulphuric acid 
to effect partial hydration of the ester; after standiiig 
about 12 hours water is added, and the product is washed. 
It is soluble in acetone. Aims being obtained by evaporat^g 
the solutions, and becomes plastic on treatment wi1» 
chloroform. The products obtained by further hydratloja 
of the cellulose ester are decreasingly soluble in aoetod* 
(see U.S. Pat. 733,729 of 1903 ; this J., 1903, 90l). 

— T. F. % 
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XX’.— FINE CHEMICALS, AI.KALOIDS, 
ESSENTIAL OILS. AND EXTRACTS, a 

{CorUinui'd from paye ]34.) 

Ooctttne Formate, F. Vipier. .F Pharm. Cliim,, IWOfi, 
28 , 97—98. 

Cocaine formate, Ci7HoiN()4.(/H202 !« obtained in fiiH'. 
silky, branching needles, by saturating 

iHMHiiliie l^ith formic acid. The wilt is soluble in water 
1 : 42 at 2if C., but is dissociated at tW)‘ C. in aqueous 
solution, tile base separating in oily droji.s. In 95 per cent, 
alcohol it dissolvers to the exteuit of 1*3: 10 at 20'' (' ; 
it is sparingly soluble in etln‘r and in ( lilorfiforui, insoluble 
in oils. The reifraetive iiulex of the aqueous sobitiori 
1*334, the siM‘citic rotatory ])ower, fain -5(r' 4(/. 

- .r. 0. Ji 

Pifiva maritima Mill. ; Kn.senHal oil from the buds of — 

K. Belloui. Kstr. aus Annuario della Soe. Cluni. di 
Milano, 1906, 1^; Cliem. Centr., 1900, 1, 300 — 301. 

By the distillation of buds of Maritima Mill. 

collected in the ISouth of France*, a bright grot‘ii oil of fresh 
iMvaiatic taste, and with the* chaiat (eristic odom ol 
“ pine-needle ” oil, was obtaineaj ; the yield was 0*<>8I |M‘r 
nent. from tbti fresh buds, and 0*5] 7 iku- ee-yt. fiomdrud 
buds. The (jonstants of the oil are shown in tlie follovvii'g 
table:- 


!()il from fresh buds, ^ Oil from dried buils. 

, I 

at 1B“ C 0*j!HiU 0-HU(i:i 

f«jy — j — 22-a.'i&' 

Add value o i b-4a 

Eater value 74)(» «-27 

liitan iJ-77';;, 

Unoomblnod '•alcohol ” n*i)0'’y 

rombliicd '* alcohol ” f 2'28”, 

The oil 18 soluble^ in JO parts of 90 iku’ cent, alcolio', 
but is insoluble in HO js*! eeiit. alcohol. It is frta* from 
aIdohy(h*s, but oontains 1*390 |xir cent, of eaprylie acid. . 
wliich forms th<» mam porlioii of the' free acid jiresimt ; : 
the eBteu'S in the oil are* probably those of (he lower fatty 
acids. 1’he chief constituent of the oil is Tjiitiene, and 
limonene also is probably present. 'Fhe nature of the ; 
alcohol present Imtli in the fret' and in the combined 
state was not ascertaim'd. - A. S. 

Acetone; Action of — o« Alkali Snlphitcfi. V. Roth- ' 
mund. Monatsh rbem., 1905. 26, 1545- 1568. 

'I'jiE author corilirnis, from tin* results of physico-cheinicnl i 
expwinientfi, the statements of Lnmicre and Scyowet/ 
ttbi« Jb J890, 920; 1903, 510. 1014) and Kerp‘(Arbb. 
Kaiserl. Gti^iuudh., 1901, 21, 4()) that aceloni' combines , 
with alkali sulphites in aqueous solution. An interesting ' 
fact in comiectiou with this action of acetone is that, with 
neutral solutions of alkali sulphite, alkalinit y is pnaiuced, 1 
whereas on adding aceitono to a solution of tree sulphurous ' 
acid, an increasi' of jicidity is the result. The exjdanatioii 
of this apparently contlicting behaviour is that acetoin'- ! 
sulphurous acid js practically monobasic, but is an | 
appreciably stronger acid than sulphurous acid. The I 
reaction with alkali HulpJntes may be expressed by the j 
equation: (CflgloCO-f 84)3 ■+ -tOH. ' 

—A. S j 

Camphor ; . U.S. Customs Decision. Chem. I 

and Drug., Feb. 3, 1906. | 

A bBCHilON has bi'cn given by the Board of United States l 
General Appraisers sustaining the claim of a linn of j 
importers on the classification of artificial camphor. ' 
The imporU'rs protoatod against the assosMinent of duty 
by the collector at the rate of six cents per ^und on 
ipewhimdise claaaiftod as refined cannihor under para- 
12 of the Tariff Act of 1897. They claimed that 
the tney^handjae wa« crude camphor, accordingly 
entitle^ IjP free entry under paragraph 616, and the 


Board upheld the claim, stating that the article in question 
i» not produced from the gum of the cam}*hor-tj*(H% but 
is the synthetic jiroduct, tiie result of a partially secret 
process covered by letters patent issued ny the CJnitt‘d 
States. The decision says : ‘‘ The official examiner in 
the Appraisers' office at the port of Mew York, exfierienoed 
in appraising cainjihor, was unable to ^ay whether the 
official sample wa«s gum camphor or a svuDietic firoduot. 
We arc of the opinion, tlierefurc, that the men'diandise 
before us must 1 k' considered to lx* cam}>liur within the 
moaning of the term used m the Tariff Act. I'o hold 
otherwise would be in effect, in innumerable cases, doubtless 
an abridgment of the opportimity for carrying out new’ 
discoverieM in niaiiufa<4 uring processes. 'I'be claim of 
the importers foi free entry is therefore sustained.'' 

iT.R : 

Pare Earth Meltih ; Sid/dialeM of the ~ -. 0. Matignon. 

Foiuptes rend., 1990, 142, 270- 278. 

Tjik author has detci mined the heats of furmutifui of the 
.sulphates of lauthamirn. ])rasfiodymium and neodymium 
and HHrnanuui. The following (able shows the resuMs, 
with corresponding Jigurca for oilier nielals for com- 
parison. Qj, IS the molecular heat <'\olved 111 th(' 
formation of solid sulphati' and solid water from solid 
suljhurie ttfiil and solid oxide, e\'olved when 

.solid suJpliinie anhvdridi' is substituted for solid sul])liuric 
acid . 
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Rare Earth f< ; ('ontrihidioon to the chemidrn of t/a 

/. -M. Fsposito. (3iem. Soe. J’joe., 1999, 22. 

20 — 22 . 

Tub method.*^ atlvof*ate<l for thi' separation of cenum, 
lanth.'imim, and ''old didyiniimi ” have been examined 
comparatively, with the following ri'sults : — 

IWeparatam of the Material . — Rather more than half 
a kilo, of finely- powdiTcd Sw’edish eent^ was mixed 
into a paste with w'ater, ami 375 grrns of eoncentrati'd 
sulphuric and were gradually added, (’onsiderahle 
evolution of beat took place and the mass swelled up 
somewhat The (’xcess ol acid was K'inoved by heat, 
and the eold wliite or grey mass was tin own in small 
[lortions into five lifri'S of ice-c*o]d water The siliea was 
removed by filtration and a ourront of hydrogen siiljibide 
was passed through the solution t-o }>recii>itatc any arson k’, 
molybdenum, bismuth, copper or h'ad, whieh miglit be 
present. 'J'o the filtrate, oxalic acid w'as atldetl, whieli 
precipitated all the oena, lanthana, and “didyiiiia” 
along with lime and traee.H of the metals of the yttnuni 
grouji whieh are [iresent in cerito (Brauner, (.‘hem. Site. 
Trans., 1883, 43, 278). Thi* oxalatos were tlioroiighly 
washed and dried. 

Methods of se^paration.—Eov ordinary purjioses, the 
process devised by 11. Debray (Uoinyt. rend., 18S3, 96, 
928), slightly modified as follows, apficar.s to give rapitl 
and satisfactory rosnlts. The dried oxalates were boiled 
with strong nitric acid until oompletely deeom]>os(‘d, 
The solution was evaporabid to dryness, the last part of 
the process being conducted on a sand-bath, and the 
anhydrous nitrates, mixed with twice their weight of 
sodium nifrat<‘., were fused in a porcelain dish until no more 
nitrous fumes were evolved. The cold mass was deta<ihed 
from the disli, coarsely powdered, and digested in warm 
water acidified with mtric acid. The insoluble, |>alo 
yellow eerie oxide was colU'cted and washed with ain- 
laoniura nitrate solution, as recommended by Schiitwm- 
berger (Compt. rand., 1805, 120, 603). If pure water is 
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uaod« thp flfiely -divided ceric oxide will paes through 
the 'Hie filtrate wa« again evaporated to dryiiefl« 

and fused «o a« to ©lirainaie the remainder of the oerinm. 
The lanthanum and “ didj’rainra ** were puhsequently 
Noiiarated by fractional cryatalliaation of the oxalatoK 
from strong nitric acid solution. 

Very pure ceria can he obtained by the following 
roetbod* deiiending on tl«i use of chromic acid ; — Tlic 
solution of nitrates is pi’ocipitaied with caustic soda, 
and the hydroxides are washcii several times by ilccanta- 
tion with boiling water. A worm aqueous solution of 
chromic acid is then added and the whole left' for several 
days. A heavy, yellowish -white precimtatc remains, 
wliich, on ignition at a gentle boat, yields cerium w>9- 
quioxide as an almost white powder without the Hligl»1i(^Ht 
tinge of red or yellow. When thus obtained, the oxide 
dissolves readily in boiling bydrcKihlone acid, and tlu* 
solution, even when vicw(‘(i through a considerable thick- 
ness, does not show a trace of alisorption l»auds. 

Stmphtinihiu ; JhitrffiuuUion of in Siropht’nlhv^ 

Hefidfi and in tStrophunthms Tincture, Arnmte Root : 
Alhdnidtd Valuation of ■ — — . ('nesar arul Loretz’ 
Report, page 20 J. 

Coniini^ NiaMitie and Sparteine; Different laiiou of . 

C. Reicbard. AXlll., page 200. 

Jodothymol [Arid<il\\ Deter mi nation of huUne ni — — . 
H. t)oruumi)ceuf. XXIll., page 202. 

Chloroform in Atr, Rltxtd, and Aqueous Jnquids ; Ddir- 

minaiion of Small QiujnUlxes of . Al. Nu'loux. 

XXIIJ., page 201. 

AcdaJdehyde ; Determination of , S(*y(*we</. and 

liardin. Will., }uige 202. 

Rormaldfihydc ; DHermimUion of m Fornwidehude 

Rasiilles \Trio.nfmethi/lene\. 10. lliist. .Will, 

202. 

IfNiTEi) States Patent.s. 

Dialkylbarhituric Acids ; Process of making — • — . M 
Engclmann, Elberff'ld, deimany. Assignor to Farbcc- 
fabr. of Eltierfi'ld Co., New York. U.S. Pat. S00,.‘{(i2, 
Jan. 0, 1V)0<>. 

See tier. Pat. 102,210 of IDO:! ; tlus J., 1900, I IHO.-^T.F.R 

Bismuth Disalicylate and process of making same. R, R 
•Seifert, AHHignor to Chem. Fubr. von Heyden A let - 
(les., Radebeul, (iermany. U H, Pal, H0U,5H:t, Jan 9. 
1900, 

Sxx Eng. Pat. 19,375 of ItKlS ; this J., 1905, 1323 -- T.F.R. 
Fjiemcu Patetvt.s. 

Aldehydes and Ketones ; Method of preparing saturated 
. G. Darzeus. Fr. Pat. 350,5190, Dec. 12. 1901. 

Unsaturatkd ketones or aldehydes may be converbd 
into tlic saturated compounds, witliout ivdiu‘tion of the 
ketonic or aldehvdic grrai}), by e.atalytic agents, provideii 
these be prepared in such a luaiimu' as not. to be too t*ner- 
getic in their actions. For examj)!©, nickel oxide is mixed 
with asbestos, and heated to 250" — 300*^’ in a tulai 

through whicli a current of Jiydrogcn is jiasscd, until 
’reduction is complete ; the temperature is thmi aUow(*d 
to fall to 180° or 200" C., and the vaixiurs of the aldehyde 
or ketone to be hytlrogenated are passed over the metal. 
The temperature at which the metallic oxide is Ixist 
reduced, and that at which the hydrogenation ta! rs 
place most effectively arc dcti‘rmincd in <>acli siKwial^ 
case by trial. — T. F. B. ^ 

Terpene, Alcohols ; Process of oldaining . A. >lalU>r 

and C. Marline. Fr. Pat. 350,393, T>( c. 12, 1904. 

PtTLBOONB may be i-ediieed by passing id over reduced 
uiokcl at about 150° €. f Sabatier and 18enderens’ method) ; 
the product contains no unreduced puiegone, and * no 
Aor mettUfeOite ; it reaemblea pcppermmt oil very 
ohemy both in u^our ia oli«nnoal propertifw* and 


appears to consist of a mixture of isomeric moAtbols. 
It boflis at 107° — U0° C. (18 mm.); the fractioif boding 
at 109°— 110° C. at the same pn^ssure, when cooled to 
forms a crystailiuc mass, from which two oryataliiao 
aubfitances were oblamed, of m. pts. 43" and 77° C. 
respectively. — T. F. B, 

Diaikylharhituric AcMs ; Process of miking — - — from 
the. products of amdensaiion of GmnylureOf Biurd, 
AUoxanic Ether, and similar d^ivaiiwis of Urea jcmd 
Ouanidtnc, with J tiedkylcyanoaceiic Esters, Uidiyl- 
ntaiomc Kuters. Viuie^tnalonyl IJalidcs or Didkyl- 
malonlt rUes. E. Merck, Fr. Pat. 357,908, fclcpt. 6, 
1905. Under Int. Uonv., (k^t. 19, 1904. 

(buPOUMDS which easily converted into urea or 
guanuline are eapablc of eondensing with diaikyicyano- 
tuH'f-ic ester.M, or with dialkylmaloiuc chUm's. halides or 
nitriles, forming more or loss or)m|^4ex imino-oompounds, 
which are ea.ulv converted by sa[>oailication into the 
I corroH])ondmg dislkyl barbit uric acids. — T. F. B. 

Diaikylmalomc, Acid ; Process for making Diamides of 

. Act.-Ues. f, Amhrifabr. F». Pat. 368,086, 

Sept. 27. 190i». 

DiALKA'LjViAtoNR' acid dtamidcH are proilucod by addix^ 
lln‘ correspomJing acid cliloridcy to about five tunes then* 
weight of a coiicciitratcd a<(ucoiis solution of ammonia, 
the mi\ture lining conliuuoij.sly agitated until the reaction 
IS eomph'to, wJicu the amide, is removed by fiikratjoD ; 
a further small Ljuanl.ity of the ]»radu(5t may be obtained 
by evjipoiating the amuumiacaJ s(4ii(.iun, when, morijover, 
the M'bole of the amiuoimi may \*o recovered. — T. F. B. 

Acetylene and Chlorine ; Production of compm nds of . 

Alby Uaibidftibr. Akti<'holag. Fr. Pat. 358.U6, Sept. 
29, 1005. Under lut. Ufiiiv., April 2H, 1905. 

A AfJXTUiiE of cldurine and acetylene gasi^s, dUutad with 
cnrlxiu dioxide, is cvpi/scd to tlie action of rays irhiah 
are capable of inducing reaction, i^-h as radium ra^ 
Rontgen rays, ultra-violet rays and dii'cci sunlight. Tk» 
preamuH' of (he carbon dioxuic moderates the violmoe oi 
the reaction, and tlie prcxlucta are ethyl tetraohloride or 
ethylene dichloride, according to the proportionB of 
gases in the mixture. — J. F. B. 

Ojcyhaenmgldlnn ; Preparation of a solution of , W. 

j. J. Hi ndnkszoon. Fr. Pat. 358,101, Sept, 29, 1006. 
FuEHif blood is ci ntrifugahsed and the serum ia daoaated 
off from the clotted globules. 3'he mass of the latteE is 
then mixed with a solution of common salt and again 
He|>araU'd by eeutrifugii! ew'tion. This operation is prefor- 
ably nqKHitcd three times, in order to remove tho whole of 
the" serum. The clotttMl blood is then treated in an agitat- 
ing machine with finely chop|X?d asbestos and water. Tho 
globules are thus brolvcn up and the oxvheemoglobin enters 
into Holutmn. I’ho liquid is fiite.iXHl, tto residues of tiMna 
being ndaiiu'd on the filter by the asbestos, and a clear 
solution of oxyhe nioglobin is obtained. — J. F. B. 

XXL— PHOTOGRAPHIC UATPRIALS AHO 
raOCESSES. 

(Continued from page. 136.) 

Pyridine as a ripening agent for Silver Bromide emul- 
sions. Lii})po-th:ainer. Phot Koit., 1905, 42, 688, 
Ohem.-Zeit., 1999, 80, R<qi., 32. / 

The ni(5tbod of preparing silver bromido emulsiona 
deserik*.d by Witt. (Ch.‘r. i'at, 151,752 ; this J.. 1904. 836) 
has betui examined by the author, wlio finds that pyridino 
offers no advantages over ammonia os a ''ripailjjog” 
agent. The solvent action of pyridine upon silver brotvw 
is so little more than that of ammonia solution, thft em 
after several hours “ripening” the doveloproant of 
“ grain ” is hardly more than whesn pyi idine is not 
On tho other hand^,,lthe d©gi;©o of aunkitiven^ Is 
increased, and can be attained just as readily andAortn^y 
by the methods hitherto employed. — 0. A. M. 
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Odmr Photography ; “ Pleaching-ont ” procaan of 

The author ImvinK found that a red “ fog ” invariablv 
occurs with the mixture of dyestuffs used V Nouhauss, 
has examined the different Erythrosins : tetraohlortetra- 
bromofluoroHeimi, tetraioilonuoresoein, and diiodofluores- 
cem and has tounit that the tir.t is but littl(> Henaitive, 

+Ta Konsitive, much more so 

than the tetraiodoffuorescoin. The sensitiveness of the, 
red dyestuffs can tja increased }.y the use of tl.e ammonium 
«alta instead of the sodium salts. Wry jmre dyestuffs 
are Je.ss sensitive than those containing traces of impurities 
notably iodine. The red “log” can be jirevented by 
replacing a fourth part, of the tidraiodotluorescein bV 
dnodofluorescein. Iodine appears to luive a catalytic 
action in increasing the sensitivoness of the Krythrosms 
in many eases the sensitiveness to light ean be eoilsiderahlv 
incrcose^d by the addition of colloidal gold solution 'rhe 
coloured gelatin can be easily transferred to pam*r as 
follows :~lt IS poured on to a .m^ce of plate glass winch 
has previously been cleaned and tiolished with a solution 
ot wax and colophony in benzol. When dry, the gelatin 
18 moistened on the surface with a brush, and a pieee «)f 
pa]>er similarly moistened laid upon it, pn-nsi^d down, 
and left to dry. The coloured gelatin film adheres to llie 
paper, and can be removed witli it from the })late. 

, — C. A. M. 

Cokured Photograph/I hy M utd's mtihod. K. Nouhuii«« 
^p*" IWXl. Soi 

In Wood’s method three iienativoa ar.' taken throui-h 
a red, groeu and bine hpht titter respoet.velv, and 
dinpoBitives made from tln-m and nsed for tnakim- 
eojiips on ehfome gelatin platen, a ditlraetiou giatiim 
twing planed between the diajiositive and the plate. For 
the diapositive taken through the red colour filter a screen 
ruled with about 1(M)0 hues t/O tlu’ sijuore ('cntimetre is 
uwd ; for the green djapositi ve one with 12r»(» lines ; and for 
the blue dmpositive, one with 16ff(> lines. 1 n the ease of tlie 
red (hapositive, for instance, only those parts which were red 
m the original are copied, since only those parts ari. trans- 
parent. I ho colours only aptn^ar wlien view(‘d through 
an apparatus specially’ constructed for the purpose The 
ruled screen used for the reit copy break, up flu« white 
tight into f.rTecm colours and projects a spectrum at the 
point where the eye of tlie oli.-’iervei is appheil If was 
noticed that, m certain photogiajilis taken by Joly's 
niijthod, the lines of tbe ruled sereeii cut the lines of the 
.Joly ruled plates at rigid angles, and excellent colour 
effects were produced.— ('. A M 


Ph^ographic Images; Manuf^ure of coloured . 

O. Imray, I^ndon. From Farbwwke vorm. Meister! 

a/Main, Germany. Eng. 
Pat. 7667, April 10, 1006. ^ ^ 

Thb ,,x,oifi„ation of Fr. Pat. .’)37.064 of 180.3 (this J., 1904, 
466) described the ])rodiiction of coloured images by dyeina 

transferring the 

dyestuff to yiaper coated with gelatin (“ pinatype ” 
process). It is found that many dyeatuffs d(S not dvc 
good icMu Its hy this method, the gelatin paper being uni- 
formly coloimid (c.g., with a Sufranine or with Tartrazine) 
or a reversed imago may he produced. The present patent 
claims the employment of the following dyestuffs for 

Siv(^ oxcellent 

I SI ts : -The JVlikado (iyestiiffs ” from p-nitrotoluene. 
sulplionie neul ; the soluhlc azo dyestuffs derived from 
<lehy<irothiotoluidirie, Primuline. or their substitution 
products; natural Carmine; the siilphonic acids of 
Indu inc and Nigrosine ; Nnjihthazine Blue ; certain of 
tho diam.ne dyustiiffs {p.g., thamine Pure Blm^ Dianil 
Mine, l)ianiMeIlow,l)ianil Garnet); and ” arylido-anthra. 
ipiinonesiiljihoruc acids” or their derivatives. T. F. B. 

I'NJTEi) Spates Patext. 

Phologrnphh Prints; Protess for prodnring mvlli. 
coloured S. \athis, Paris. U.H. Pat. 809.06I, 

tian. if, J uOti. 

See Eng. Pat 679 of 1902; this J., 1902, 723.— T.P\B. 
Freni’ii Patent. 

Photographic Paper; Sclf.tomng . C S Poiilsen 

Fr. Pat. 358.203, Oct. 2. 1906. ’ ’ 

See Eng. Pat. 19.8,50 of 1906; preceding these.— T. F. B. 

XXIL -EXPLOSIVES, MATCHES, Etc. 


Cyanine Dyestuffs : (\mshtution of . W. Konig. IV 

page 173. 

Acetone ; Action of on alkali snlphitcs, V Kolh- 

inund. XX., page 190. 

Encash Patents. 

Paper Pulp; Mamfjacturr of \for photograplnr 

j^persX M. E. )e Nonnant des Varnnne.s and A B de 
Vains. Eng. Pat. 606, Jan. 10, 1906. XTX., j.ag- 19.^, 

Photographic Paper ; r. s. Poulsen 

Valby, Denmark. Eng. Pat. 19,860, Get. 2. 1906 
A DimABLE self-toning pholographie paper is iirodu.rd 
by adding a dyestuff sugh as Fnehsm or Methyl Violet to 
an emulsion in which jiart of the silver is iircsciit as evaimle 
nr thiocyanate. The dyestuff is said to prevent, tin* 
reaction between the silver and gold salts previous to 
tong. For instance, for every kilo, of emulsion may he 
idded 6—16 mgrms. of the dyestuff, 3— ft grms. of an 
thiocyanate, and 2-3 grms. of cold 
jhltMido. The tones produced are stated to depend 
mly on the concentration of the salt solution subse- 
[uently u89d. not on duration of immersion ; tones from 
od.broyj t<i Wue-black are said to be obtainable on such 
laper.— T. F. B. 


{('oidinnrd from page 1 . 36 .) 

I Nflrocelhilose ; Decomposition of at temperatures 

[ below Its igmtion point. A. SajioHchnikow and W. 
.Jagellowitseh. J. i umh, phys.-chem. Ges . 1906, 87 
8^2 — 828. (’hem. (’entr., 190(1. 1. ,339. 

'The authoiK examined the rate of decomposition of a 
HptH’iinen of (.rdinary pyroxylin of Gie approximate (‘om- 
position, ( ;>4 D;.|i(NG:.)iiG„. at seven different temieratures 
between 120 and 1,6(P C. Tlie method adopted, eonsmted 
m measuring the volume of gas evolved from a weighed 
quantity of the pyroxylin in a definite interval of time 
^'‘‘'^M»'’»’ature (eompaie Mittaseh. this J., 1903, 
1208). Chirves eonstruckul hy using the volume of gas 
(v) and the time {/) as ordinatA-s had distinct bends, indi- 
eating the autoeatalylie eharaet/er of the reactions The 
relation Ix’twwm tlie tmnperature and the maximum 

reaction-velocities corresponding t-o the Ixmda in the 

curves, may be represented by two lines, eorrespondinff to 
the equations ; ‘ f ft 

Betwei-n 120 and 130‘" C’., max. — — 2*22 -f 0*0192/, 

Between 1.35^^ and 150" G., max. - 04-22-f 0*48/ ; 

^ese lines intersect at tlie point corresponding to 135" G 
. The gaseous deeom).osition products (*onsisted of carlmn 
I dioxide, carbon monoxide, mtric oxide ami nitrogen • 

I the relative' iiroportiuns of tlie different gases were not 
affected to any eoiiwderabie extent by the temperature 
At tjmiwratures lielow 135" C.. the solid residue containeij 
no hydrogen, whilst at terniieratures above 135" ('. it 
nitrogen (see also this J., 1904, 

KNQLiair Patents. 

Bxporion or Pa-cumon Caps ; Process for the imnulac- 
turr. of safely . F. Gehre, Munolien, Geriusnv 
Fjig. Pat, 19,402, Sept. 26, 1905. ' 

Copras oapa are used, filled «ith soUd di- or trinitro- 
mesitylene, di- or trirntropsoudocumene. flf rli. cir fwinl 



‘ » 


troiXyloiaei tiM whole eovmed with a thin ooating, i^onnt- 
ing to about 0*8 gnu., of mecoury fulminato^ By thU 
meana i1^ U claimed that a quicker and more Tiolent 
explosion is ensured. — B. J. S. * 

W^cj^fives i Imft9, in . 0, Roschko, Hamburg* 

Germany. Kng. Pat. 26,780* Deo. 11, 1906. 

TttJB invention comprises the use of copper oxalate as a 
cooling agent in fire-damp exjdosives not only with 
dinitrobenzene and turmeric (as in £ng. Pat. 21,180 of 1902 ; 
‘ ‘iilds J«# 1902, 1471), but also with such carbon-containing 
substimoeB as woodmeal or dust, naphthalene, or colo- 
phony, with or without the addition of a nitro-compouud. 

— B. J. S. 

United States Patents. . 

Niiroglpcerin ; Process of making . C. L. Reese, 

Assignor to the Eastern Dynamite Co., Wilmington, 
Dela. U.S. Pat. 804,817, Nov. 14, 1906. 

The object of the invention is to accelerate the separation 
of nitroglycerin from the emulsion formed on nitration 
of glycerin. The author has discovered that the emulsi- 
fying effect is caused by the presence of small quantities 
of colloidal silica. It is therefore proposed to add a small 
percentage (0*001 jwr cent.) of sodium fluoride (or other 
compound of fluorine) to the glycerin before nitration. 
The silicon is thereby converted into silicon tetrafluoride, 
and the separation of the nitroglycerin is effected more 
readily. — B. J. 8. 

Match. A. Swolmda, Vienna, Assignor to W. Bokraayer, 
^ Modling, Austria. U.S. Pat. 810,363, Jan. 16, 1900. 

SBuFf. Pat. 366,846 of 1905 ; this J., 1905, 1250.— T.F.B. 
Febnoh Patent. 

Explosives; Jmpts. in . C. Girard. Fr. Pat. 

360,371, Deo. 6, 1904. 

Claim is made for explosives composed of nitrates fused 
together, either alone or mixed with other explosive or 
combustible substances. For example, a mixture pre- 
pared by fusing together 80 parts of ammonium nitrate 
and 88 parts of guanidine nitrate is stated to form a 
powerful explosive. — A. S. 


XXIIL— ANALYTICAL CHEMISTRY. 

{Continued from page 140.) 

APPARATUS, ETC. 

Extraction of Liquids with ether ; Improved apparatus for 

the continuous . R. S. Bowman, Chem. Soc. Proc., 

1906, 22, 24—26. 

Tee apparatus comprises a simple system of tubes, a con- 
denser, and two ordinary flasks, preferably round bottomed. 
The liquid to be extracted is placed in the flask, A, in 
sufficient quantity to verv nearly fill the flask to the 
bottom of the neck. This flask may frequently be 
zeplaoed with advantage by a wide test- tube. From one- 
eighth to one-fifth of this volume of ether, with which the 
substance is to be extracted, is placed in the flask B, 
which is heated on a water-bath or electric heater. The 
ether passing as vapour up tube, C, is condensed in the 
condenser and falls back and colleoto in the inner tube, D. 
A column presently accumulates in D, long enough to 
force its way through the liquid in A, and there is then a*^ 
QOnstant succession of small drops of eth^r ascending in 
A, ooUeotii^ on the surface of the liquid, and finally over- 
flowing at F, and returning to the flask, B. 

On oompletioii of the process of extractioii, the neck of 
the flunk, Will bd f^d with ether. There will also be a 
oohmmitrf «tker iS tube D, leaohifitf a few oeijtimefe^ 
aboTelube R and hence the neck of the flask may be 
h ojmdflng ^ aiqptiock, X and aUowing the 
Sw to di into iioaM t«iMl. II necesfesai^, the flaak 



may now bo replaced by a similar one containing a fresh 
portion of the liquid to be extracted and the process 
resumed. 

English Patent. 

Oas ; Burner for testing . C. C. Carpenter, liOndon. 

Eng. Pat. 24,828, Nov. 30, 1906 (see this J., 1906, IW). 
For the purpose of testing photometrically coal gM ol 
different oom|)osition or quality, a ** tri-ourrent argnod 
bunier is so constructed as to allow a simultaneoua 
adjustment of the three currents of air supplied to the 
burner. The gas is supplied from the socket by means 
of three narrow tubes to an annular chamber from which 
it issues through a ring of boles so as to form a hoUow 
flame. The air admitted to the inner and outer surfaces 
of the flame enters through passages in an adjustable 
disc, provided with a threaded socket, so that the disc can 
be raised and lowered, thus diminishing or inoreaaing the 
air supply as required. The additional supifly of ^ to 
the chimney, neoessary for “ tri-current ^ bumecs, ‘ ia 
admitted partly through a small side channel permanently 
open, and portly through a vertical ring of porbih or 
orifices, which may be covered by a flange attached to 
adjustable disc. In the case of poor gases, the small 
channel admits sufficiont air, whilst more air is admitted 
for rich gases by lowering the disc, thus uncovering tlmaa 
ports and simultaneously increasing the two otow air 
supplies. — R. L. 

INORGANIC-^QUANTITATIYE, 

Halogens ; Use of hydrogen peroxide for the jhsmteidltive 

separation of the . J, Jannasch and Pi Zimmer* 

mann. Ber., 1906, 89, 196—197. 

The authors find that iodine can be separated quantita 
tively from bromine and chlorine by means of hydrto^ 
peroxide in acetic acid solution. The mixture oontahmctt 
the three halogens is dissolved in 120^160 o.c. of ^t«£ 
15 0.0. of pure glacial acetic acid dhd 3 c.o. of 30 jper <Mim 
hydrogen peromde are added, and the liberated jja 

distill^ over in a current of steam. The iodine h CoUalbtiijl 
in three connected receivers of which the first cotttaMflO^ 
100 o.c. of water, 10 grms. of hydrazine sulphate, and 
of strong ammonia, whilst the other two ekoh 
26 o.c. of water, 2 o.o. of ammonia, and 0*8 gi^ o| 
id&e sulphate. When the distillation ii 
contents of the receivers are talked, acifllfiM toM lim 
80—40 0.0. of concentrated sulphiwio.aoid, iad 
piretii|iiitatod to sUvwc 6, ■’ ' 
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7~ n «“»**«» »/ *"«'■ 

C. Hoit#ema, Z. anal. Chem.» 1906, 45, 1—14. 

1000. from 

of which, cylinders or sectors are stamped in a wav 
^tch varies somewhat for each (Dutch) ooim If neoes- 
aary, the pitons so obtained are further sampled down 

t-o drop through a funnel having a narrow 
^ning, a part onljr of the heap formed, being taken 
determination of the silver is mode by Stas’s 
m^ifioation of the Gay-Lussac method, except that 20 

S of 1 grm. as hereto- 

fore. For control test on pure silver, 5 grms. of silver 
are taken ftpettes holding 2000 c.o. and 600 o.c. are used 
instep of the usual 100 c.c. Stas pipette. The silver is 

Sntftlf. cleaning and emptying of the pipettoa, 
kwping the temperatim« of the soluUone constant, &c. 

of the toW — A j**'"®** *'**’ “** cccor of only O'OOOOl 
ORQASIC—QVALITA Tl VE. 


pb. ««. im. 


313; 


Confmc, JV<«g,„e A>rtei»c ; Difjertnliation of 
386—388 ■ ‘^'*“1™''' - 1«05. *6, 309- 

o*yc^r«/«._A small quantity of the oxy- 
tt^ to. powder, is moiaUmed with a drop Jf 

the olWoid. then wth hydrochloric acid. . Nicotine gives 
whff violet.bluo reaction ; coniine a bright |reen 
^ w P^ler ; sparteine gives no reaction. 

few droiw of a solution 
A t^« * 1 ^ evaporated in a small porcelain capsule. 

A trace of the bases is addc<i to tlie residue ; coniine uives 
* colour, nicotine a yellowish- brown tint.^ 

wm ammonium ^phoniulybdate.—iiUioimQ cives r 

FZ ."’“’t'ou. If ammonium 
^ ^ mixture, nicotine dovelotis 

-Purple colour, ooniin© and sparteine a yellow tint. 

and sulphuric aetd.— 

* yellow, then a red colour ; sparteine 
and coniine, no reocion. “ * 

— Nicotine gives a reddish- yellow 
colour, sparteine and coniine no change. On addinu 
^rsulphate and potassium thiocyanate to the 
orange-red tint ; nicotine, no 
^ orange shade. 

cA/ortde awd potassium thiacyanaie, spotted 
of T «P<^rteInc gives « blue-violet 

colo^. ^ ’ nicotine and coniine give a green 

m cWonde and foUissium ferrocyanids, mixed 

^ green-brown reaction ; nicotine does not 

On adding 

iwt^ium thiocyMata to the mixture, the colour change! 
to prie blue with sparteine, but no change occurs with 
niootino or with couime.— J. 0. B. ** ° 

^Th,J;'i principal , N 

totot'ons prescribed 
,LZ ! "“>> *<* “>* detection of t^ 

^0 n critical examination 
“°“® 1 °^ ‘'’®*® tonot'ons are capable 
t between levuloee and cane sugar, owiim 

to tto extreme ease with wliioh the latter is invert!^ 
levulose be detected in presence of dextrose 
ikj! **|n 51*’!^* in considerable quantities. f,g„ more 
tfljW JO per wnt. The resorcinol test (reaction 3. loe 
^ . woi-fichtion of SeUwwofr. test,' which by 

Anw only . dS ™ 

u J ThnWchromate 

traao t^A Mf 9IIOWI , jMtii wFulope and oane sugar, and 


^*® FOJxndlons of Aese sugut m 

to per cent. The molybdate test (reaction 51 k 

in‘!^nk *‘ ot <»»• i««i 

in rona. xhe modinoation is no improvement. nincA 

Mndir^^ the blue coloration under th 

conditions sj^cified. The only way to detect levulose is t 
^ncantrate it in the mixtu«; by ^traction 

«S calcium levulosate. Thi 
authors speak hu^hJy of Berg’s tost (this J., 1904, 1240 

ketes^^but [r f ^ M an aldose or i 

It cannot be used, as claimed, for testing th< 
freedom of aldose sugars from ketoses.— J, jr. B. * 

ORGANIC— QUANTITATIVE. 

Caoutchouc: Torrey's method of determining pure . 

K. Ditmar. Gummi-Zeit., 1906, 20 418 

tSH?ir ?® s - 

ht . r *'^® ®"'toir is not jiereeptibly altered 

speoimens of rubber, from 60 to JOO c.c. E. W. 

With dry basic lead 
acetate (this J., 1004, .340), it is iKunted out that thw 

tim"of‘tl.°^™’i®'’ ’■f"""' “*® P’^^P'totc after separa- 

Z T^'n" ^®®‘^'’ *” ‘“Id water, is less than 

Wh f of pbecrvation in the isdariscope, and ono- 

pr«Ltete ““K'''““'-'‘t;on due to the volume of the 

precipitate. ITio increase observed in the specihe gi>avity 
of the load precipitate after removing tie lead w tJ 
sulnhuretted hydrogen, concentrating on the water- bath 

wamratuL !t <"'lphi/e, an/ by 

evaporating at the high teinijcrature for the sake of con- 

shifethT' n»vel or not, it is only 

since the production, within the last two years, of a drv 

basic lead acetate of fixed oora|K)Bition tliat the method 
became practicable. The amount of moisture in samnles 
exaimnod, varied from iH4 to 2 per cent., a^Jid wheTe 

polansation. Excess is easily avoided, sfnoe 
e^h particle of the powder added, produces a precipita- 
tion, and no more is added os soon as the lead sUt iXms 

. F»^;ipitate. There is no salt loft in 
solution as the filtrate is free from load.— L. J. pk VV. 

Sugar ; Influeme of the lead preeipUate wt the precini- 
Mum of , H. and L, KlhU Bull. Assoi^S 

* rr '' 

R retained by a lead precipitate in 

the quantity of the precipitate 
and the concentration of the sugar solution. This quantity 

^ ^ determined in 

the washed precipitate, since on washing, the precipitate 

fnTh^oL^ i beeHS 

m the case of amma] charcoal, ft does not appear ovide^ 
IvSf w decomposed by sulphuretted hydrogen 

shoiUd yield a very different substance from that which was 
precipitated, for this is the general method of wXaW 
many substances without alteration. In the first^ecinf 
totjon, however taking place in a elution ri!{i i„Tr 
more su^r » retained than in the second case, when *the 
s^tion is poor in sugar. This is the method adopted ^ 
freeing a prwipitate from impurities carried down with it 
It is not astonishing, therefore, that a diffew^ r^oific 
gravity was found in the two precipitates.— D J. diV. 


Sugars [Cup^RedueiHg] ; Dsfermination of 

^,^etss^ Immersion Mefraetomster, k 
Ohem.-Zeit. 1906, 86^ 38-39. 


by 

Wagner 
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^gAr>, by meAxui of tefraotometeir m«te«d of by 
or titration; 30 o.o. of alkaline tartrate solution, 
containing 343 grnJ*. of Rochelle salt and 260 grms. of 
atwtic potash per litre, 30 o.c. of Fehlii^’s oopi^r sulphate 
olution, and (K) c.o. of water, are boiled in a l)eaker, and 
16 c.c. of the sugar solution, of a concentration not 
»3Coeeding 1*04 per cent., are added. The mixture is 
ipilcd; the precipitate is collected in a filter-tube con- 
aining asbestos, and is dissolved after washing, in not 
nore than 6 c.c. of 25 — 30 per cent, nitric acid. The 
Uter ia washed three or four times and the solution is 
ttran orated to dryness on the water-bath. It is 
to remove the product from the water-bath as 
tOon% the crystalline cupric nitraU^ is formed, otherwise 
lome basic salt may be produced. The cupric nitrate is 
iiasolved in exactly 6 c.c. of nitric acitl, the refractometer 
raliio of which is known, the solution is diluted to 10 c.c. 
kt 17‘6® C. with water, and is examined in the refracto- 
netor. The results are not exactly proiwitional to the 
rallies of the readings, which are converted into terms of 
iextrose by the following table : — 


iJifference for 


Dextrose. Scale dlvlsloiw | 0 U4 per cent. 


j dextrose. 

Per cant. 

! 


0>04 

20-8) 

2-4 

0*08 

23*2 r 

0'26 

82'9> 

2-2 

0-2tt 

.36*1 r 1 

0‘80 

62-41 1 

64-4r ! 

2-0 

0*84 

0-06 

70-4 > ! 

1-0 

1-00 

. 72-3; j 


The method is claimed as more accurate, more rapid, 
And more economical than the usual methods. — J. F. B. 


extract employed, about 80 grms, of thb latter are boiled 
and then madle up to the orimal weight by the additkm 
of water. The specific granty of the filtered liquid i« 
then measured and the corresponding extraot^epatent 
read oft from Balling's tables. The author*a method 
gives results in good agreement with those obtained 
by Reiohard and Puruoker’s method (Z. ges. Braiiw., 
1904, 37, 345 and 360 ; 1905, 28, 37 ; this J., 1905, 1180). 

-T. H. E 

Oarhon Monoxide, in the air ; DtitrmindlUon of by 

imemB of iodic, anhydride. A. Levy and A. P4com, 
Comptes rend., 1906, 142, 162. 

Oautiee has shown that carbon monoxide when mixed 
with air, reduces iodic anhydride, and that the reaction 
is perfectly quantitative even when the carbon monoxide 
is extremely dilute. Acetylene also reduces the an^^ 
hydride but the reaction is not complete, and is only 
Bught when the acetylene is highly diluted. The authors 
have designed a method for the detection and detormina'' 
tion of carbon monoxide in air, based on tjliis reaction, 
the iodine liberated being absorbed in chloroform and 
determined coiori metrically In studying the possible 
error due to the presence of acetylene, they have found 
that 4 parts of acetylene {ler 1 0,000 produce only the vttj 
faintest tint, and 1 part per 10,000 produces none at ail, 
whereas the presence of 1 part of carbon monoxldo per 
10,000 produces an intense coloration. It is oonoluoM, 
therefore, that In testing normal air the possible preaeaoe 
of acetylene may be neglected, but that in testing indua- 
trial gases arrangements must b^ .made for the previous 
absorption of the acetylene, as well as of siil}murcitted 
hydrogen, nitrous fumes and other disturbing g aa ew , 
\^en extreme accuracy is required, the iodine ij[b«nikted 
is to be absorbed in a solution of potash, — J. P. B. 

A(?€tylene ; Comhuation of hy oxygen. P. 21 

Beauprd. IJ., page 168- 


PetUoaea ; Volumetric method for determining . A. 

Jolles. Per., 1906, 86, 96—97. 

0«2 — 1*0 grm. of a pentose or pentose-yielding material is 
mixed with 200 c.c. of hydrochloric acid of sp. gr. 1*06, 
and steam is passed into the mixture until the formation 
of furfiual is shown by Rial's reagent, to be complete, 
100 c.o. of hydrochloric acid bi'ing added during the 
distillation. An aliquot portion of the distillate is neutral- 
ised and mixed with a known volume, in excess, of standard 
potassium bisulphite solution, which reacts M'ith the 
furfural according to the equation : — 

C4H8O.CHO -f KHSO3 = C4H80.CH(0H).S03K. 

After about two hours’ standing, the excess of bisulphite is 
measured by titration with iodine solution ; 1 o.c. of 
N/1 bisulphite solution corresponds to 0*07605 grm. 
of {lentose. — T. H. P. 


Barley ; Determination of extract of . G. Graf. 

Z. ges. Brauw., 1906, 29, 25—26. 

T«B author has devised the following modification of the 
method for determining extracts of barleys in use in the 
“ Wiasenschaftliche Station fiir Brauerei in Munich.” The 


barley is ground so as to give, when tested by Vogel’s 
grading s^e, 86*2 per cent, of fine, and 13*8 per 
oent. of coarse grist, together with 0*2 per cent, 
•of husks. 25 gnus, of this grist are soaked for 
16 hours with 26 c.c. of malt-extroct, and 60 c.c. 
of water. The mash is then slowly heated, with 
stirring and replacement of the evaporated water, to 
boding on a sand-bath and the boUi^ maintained for 
— 10 minutes ; after gelatinisation occurs, it is advisabk 
to «d4 a few c.c. of hot water. After cooling to 60^ 0., 
75 o,c. of malt extract are added and the whole heated in 
^ mbltttes, to 76° 0., at which temperature it is kept 
uht^ aacohsmifioation is con^ete. When cold, the mash 
ik made up to a ^ight of W grms., the remaining pro- 
cedure being as in the determination of the extract of malt 
AS flMcrib^ Tbe malt-extsapt.is best prepared by 

iitli^c4>slMy jroiM Pdl® ^th w^ter in the ratio of 

1 : 5 id ftaiid lor two horn, with;<iOqalk«i# 

|fo4ia4termim the extract contained in the malt 


Chloroform, in air, blood and aqueous liquids ; Z)sfSf> 

minaiion of amaU quantities of * — . 21 Nidottx. 

Comptes rend., 1906, 142, 163 — 165. 

Small quantities of oliloroform, not exceeding 0*1 grm«« 
in alcoholic solutions, are determined by maldnir up the 
volume of the solution to 60 o.c. with alcohol, ana boiling 
the liquid under a reflux condenser with 10 c.C. of 10 
cent, pure alcoholic potash for about 1 hour. The flw 
is cooled, 15 0.0. of water are added, and the Uqtdd is 
made exactly neutral to phenol phthalein. Potassium 
chromate is added and the chlorine is titrated wtth a 
solution of silver nitrate containing 6*535 grmS. of the' 
salt per litre, 1 o.c. of which corresponds to 2 mgrms. df 
chloroform. 

For the determination of chloroform in air, the ait is 
passed at the rate of 1 litre in 30 minntas ' through' tw6 
absorption tubes containing 05 per cent, aledhol, Wliiieb 
absoros the chloroform. Fur the determination of chlOrd- 
form in blood or other aqueous liquids, the liquid is dUittbd ' 
with five times its volume of 80—95 per cent ato^ol» ’ 
Acidified with 0*26 grm. of tartaric acid. The mixture is 
distilled in a Sohloesing’s fractionating flask and the 
distillate is collected in 10 c.o. of 66 per oent a)ooli<8« 
until one-third of the total liquid has beim distiUed. The 
determination of the chloroform in the alooholio a<flutleh ^ 
is then conducted as above. There amars to be a 
systematic error inherent in the method whemby fhd', 
results come out 1 ‘6 — 2 per osqt too low.— rj- F. B* 


Strophanthin, Determination of — in 
seeds and in stropkarUhus iiiiciiife. OiMeur 'Mid - 
Loretz’ Report, Sepmmber, 1905 ; PhaniL vMtniQju* . 
l905, 46, m ' : ; 

SXVXN grms. of moderately finely crushed Stf<n|hanAw 
seeds are introduced into a flask with 70 grms. 
aloohoh and the grow weight is noted. The f 

then ^gkted on the water-bath, under a luflitx 1 
lor one hour. ATter ooobng, the ocigh^L 
up by the addition of abs^te akwiol an 
fltfMed,; 80*6 wfmM of the ffltrate, for 

of ihe.ieedi, MB 

on water-bath. When the akohol had^bdwt 
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oil, ibo reudne is treated with light petroleum spiiit» 
and the eolution of fat thus obtained, ia filtered throush 
a amaU plain filter. After waahing with more lignt 
petroleum spirit, the insoluble residue on the filter is 
u^Mihed back into the capsule with 6 to 8 grma. of boiling 
water. The whole ia then heated to boiling and treated 
with 5 drops of basic lead acetate solution. The lead 
precipitate is oolleotod on a filter, and washed with 
fifing water until the filtrate ia free from bitter taste. 
The mtrate containing the gluooside is then heated to 
boiling, and freed from lead by moans of hydrogen sul- 
phide. After heating to expel the gas, the lead sulphide 
18 filtered off, and washed until free from bitterness. 
If only the crude strophanthin is to be determined, an 
ahq^uot part of this filtrate may be evaporated to dryness 
in a tared capsule and weighed. If the amount of pure 
Btrox>hanthm be required, the gluoosido in the above 
filtrate ia hydrolysed into strophanthidin, by boiling 
gently for two hours with 5 dro^ of hydrochloric acid, 
when the volume of the liquid is reduced to 10 c.c., it 
is made up to about 20 o.o. by the addition of distilled 
water. The cold solution is then twice shaken out with 
two successive washings, each of 10 c.c. of chloroform, 
and the chloroform extracts coUootod in a small fared 
flask. The aqueous portion is again boiled for half an 
hour, then again shaken out thrice with 10 c.c. of chloro- 
form, these chloroform extracts being added to those 
peviously obtained. The aqueous solq/ion is again 
boiled, and if any bitter taste is evident, again shaken 
out with chloroform, the process being repeated until 
no more bitterness ia evident. The bulked chloroform 
extracts are then distilled to dryness, the residue dried 
till of constant weight, and weighed as strophanthidin, 
I part of which =2‘182 parts of strophanthin. 

In the cose of 8tr(mhanthus tincture, 51 grms. are 
evaporated to drive off tlie alcohol, the residue treated 
with 16 drops of basic lead acetate and the process con- 
tinued as above. — J. 0. B. 

Aconite Hoot ; Alkatoidd valuntwn of . Ciesar and 

liOretz* Beport, September, 1005; Pharm. Centralh., 
1905, 46, 800. 

SiVSN grms. of moderately finely powdered aconite root 
are macerated for half an hour in a closed flask with 70 
grms, of ether and 6 grms. of 16 per cent, caustic soda 
solution, with frequent agitation. The ethereal layer is 
then run through a pad of absorbent cotton wool, and 
set aside until clear. Fifty grms., or an aliquot part 
of the clear ether extract, 10 wms, of which = 1 grm. of 
root, are then weighed off, and shaken out with 16, 10, 
and 10 c.c. in succession, of a 1 per cent, solution of hydro- 
chloric acid. The acid extract is filtered into a separator, 
rendered alkaline with animcmia, and shaken out with 
16, 10 and 10 c.o. of chloroform. The chloroform extracts 
are filtered into a small tared flask, the solvent is distilled 
off, and the residue moistened twice with 5 c.c. of ether, 
each lot of ether being driven off separately, and then dried 
to constant weight in the exsiccator, fo determine the 
amount of alkaloid in this residue volumetrically, it is 
dissolved in a few c.c. of absolute alcohol, treated with 
20 0.0. of water and a few drops of hsomatoxylin indicator, 
then titrated with N/10 hydroohlorio acid, each c.c. of 
which Is equivalent to 0*0646 grm. of aconitine. — J. 0. B. 


AceJtddekidc ; Determinathn of . Seyewete and 

Bardin. BuU. Boo. Chim., 1006, 1000~.1002. 

Tsi aldehyde solution is diluted so that it contains not 
more than approximately 7 to 8 per cent. Ten o.o. of thia 
solution are added to 40 o.o. of 10 per cent solution of 
anhydrous sodium sulphite, containing one or two drops | 
of phenolphthalein incfioator. In order to avoid loss, the 
solutions and mixture should be kept at 4® to 6® C. The 
solution is then titrated in the usual manner with N/1 
sulphuric acid. The amount of aldehyde present ia 
deduced from the quantity of acid used, acoording to thn ' 
equation 


The presence of paraldehyde and acetal is without influence 
on the reaction ; if acetic acid be present it must be 
determined separately. — J. 0. B. 

Formaldehyde ; Determination of in Formaldehyde 

Pastilles {Trioxymethylene). E. Rust. Z. angew. Chem. 

1906, 19, 138—139. 

The author has modified the hydrogen peroxide method 
in such a way as to permit of operating on a large amount 
of substance, and of using normal acid and cukali with 
phenolphthalein as an indicator. A funnel is placed in 
the mouth of a 260 c.c. conical flask, and 1*9 — 2*0 grms. 
of the powdered svibstanco weighed into it from a tube. 
The BUDstanoe is washed down into the flask by about 
70 c.c. of N/1 sodium hydroxide solution delivered from a 
burette, and dissolved. Then 9 — 10 grms of neutral 30 per 
cent, hydrogen peroxide are added, at first in small por- 
tions and cautiously, so as to avoid heating and frothing, 
then more rapidly. After two hours the contents of the 
flask arc heated cautiously to boiling, and boiled to 
destroy the excess of peroxide. The funnel is now rinsed 
into tlie flask, a drop or two of phenolphthalein added, the- 
liquid titrated with N/1 acid to very slight excess, 
and taken back with tlie N/1 sodium hydroxide. Any 
original acidity or alkalinity in the substance must be 
tested for, and if found, titrated and allowed for. — J. T. D. 

French Patent. 

MustSf WineSt and other Acid Liquids ; Process for 

determining the total acidity of , P. P. A. Andrieu. 

Fr. Pat. 367,957, July 29, 1906. 

The apparatus consists of an ordinary gas-bnrette fitted 
on a wooden stand and connected witn a reservoir of 
water. A side tube at the top is connected with a gaa 
evolution flask. Into this flask, 20 c.c. of a solution con- 
taining 6 grms. of sulphuric acid [Xir litre are introduced, 
mad 4 c.c. of a saturated solution of sodium bicarbonate 
are placed in a small tube which is supported in the flask. 
The apparatus having been connected up, the gas is evolved 
and tne level of the water in the burette is read off. The 
reading so obtained is adjusted on a calibrated slide 
rule opposite the flgure 6 on the fixed sulphuric acid scale 
of the rule. The operation is then repeated with the liquid 
under examination, and the new volume of gas evolved, 
corresponds on the slide rule with the acidity of the liquid 
in grms. of sulphuric acid per litre. — J. F. B, 
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2Na,S03 + 2CH,CHO + H 2 SO 4 - 
(SOgHN a,CH 3 CHO)a + Na4804. 


Jodeithymol [** Aristci ”] ; Determination of iodine in . 

H. Oormimboeuf. Ami. Chim. anal, appl, 1905, 10, 

463 -- 454 . 

Hour a grm. of the iodotbymol is intimately mixed with 
3 grms. of pure anhydrous sodium carbonate, and the 
muctnee is fused in a small crucible until all the organic 
matter hyts been burnt off. The cooled residue is then 
diMoLvedin warm water, the solution filtered, and treated 
with half its vc^ime of solution of ammonia. The iodine 
is thatt .{ireoipitated in the usual manner with silver 
nitrate^. weighed as silver iodide. The amount of 
chloride Ptesen* •• impurity is found by acidifying the 
filliiTijiiffriTifi iodide precipitate nitric acid, 

whSSh r^j ty^ yt preoipitatedi which is collected and 


{Continued from page 140.) 

Oold ; Double Acetates of . Crystallised barium 

auryl hydroxide, F. Weigand. Z. angew. Chem.. 
1906, 19, 139—140. 

Ie the compounds of alkaline earth and gold oxide formed 
by precipitating auric chloride with baryte- water (strontia. 
lime, magnesia, lead or zinc hydroxide) be heated, while 
still moist, with acetic acid, orystallisable salts are formed, 
shown by analysis to be M(CjH802)2,2Au(C2HaOg)a. 
They are very stable in the dry state, out their aqueous 
solutions slowly decompose. 

fVom the nitrate^ after precipitating auric ohloridi 
with baryta^water, small y^ow^green crystahi steu^' 
separate, whlob have the oompositiou Ba02(AuO)j^(^O. 
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Titanium TetraoMoride and Stannic Chloride. ; Prepara- 
tioH of . Ber., 1905, 89* 249—250. 

Titanium dioxide is heated in a tube of hard ^lass, and 
ohJoroform vapour is passed over it. The reaction, 
TiOj + 2CHCI3 - TiCU 4- 200 -f 2HCI occurs, and the 
♦ tetrachloride is condensed m a cooled receiver. By- 
reactions occur, a colourless gas decomposed by water 
with formation of titanium dioxide, and which is, tlier*'- 
fore, probably titanium hydride, l>eing formed, besides 
carbonyl chloride and carljon dioxide. If the reaction^ 
be carriod on at a high tem|)erature, whiter needles condenw^ 
in the receiver, which have the characb*rs of hexachloro- 
benzene. ^Stannic oxide behaves similarly, but silica is 
unaffected. — *1. T. 1). 


Amines ; Action of Oxygen on aliphatic in presence 

of Copper. \V. Traube and Schbnewald. Ber.. 1900, 
89, 17H— 184. 

SchOnbeln (Bcr. Akad. Wisscusch., Berlin. IS.'iO, .580) 
and Tuttle (Annalen, 51. 283) showed that by the a< tion of 
oxygen on ammonia solution in ])resenre of metallic copper, 
part of the ammonia is oxidised to iiilrous aeul. The 
authors have examined the action of oxygen on ethylainine 
and methylamine in presence of co[)pef. They find that 
the metal is oxidised, but no nitrous acid is produced ; 
the amine is oxidised to the corresponding aldehyile 
(formaldehyde from inethylamme. and acetaUiehyde from 
ethylaniine) and ammonia is split oH Witli glycocoll, 
ammonia and glyoxabe acid are formed, but in this ease 
nitrous acid is also produced. — A. S. 


Olucosides and Albvntinoids ; Alterations of (he Ttefractive 
Indices of the - under the action 0/ Knzyme.s, Acids, 
and linciena. F. Obermeycr and K. Pick. Boitr. chem. 
Phvsiol 11 , Path., 190.5, 7, Jl.'jl— 381. Woch, f. Bran., 
190 ( 5 , 23 . 4,5 - 47 . 

Thk authors have employed the refractive index as a 
physi(!al measure for tlie study of the inbsrrial constitu- [ 
tional changes which ac-ccmipaiiy the splitting of <‘oin]>lex 
bodies into simpler ones under the aetujii of enzymes and 
acids. In all the cases in which the splitting of glncosides 
and iKilysaccharides by enzymes was studied, no rlmiige 
was observed in the refractmi indices of the mixtures. 
Manv of these reactions have been proved to he reversible 
e(|uiihna, and, since tlie sum of the rofnutive imlic'es of 
the products is equal to the refraid-ive inde.x of the original 
substance, it is conclmhid that no fundommital alteration 
in the structural relations f>f the atoms takes place. 
Similarly, tlie splitting of the bodies of this class, by meaiw 
of acids, is not accompanied by any change in their refrac- 
tive indices until the reactions have procc^eded so far that 
secondary changes have occurred. The ]>roteolyti(! 
action of ix'psin also takes place without alteration of the 
refrootive imlex, and is, tlierefore, of a simple nature. 
Trypsin, on the other hand, in its action on all albumins 
and albuminoid derivatives susceptible to tryjitic digestion, 
causes an incrc^ase in the refractive index, and a more 
profound eoiistitiitioual (diauge is, therefore, indicated. 
This difference is regarded as being absolutely cliara«.dr;r- 
istic for the two typical proteolytic ferments. Digestion 
by papayotin is not accompanied by an increase in the 
refreu^tive uidex. The splitting of albumin by the action 
of hydrochloric acid at a moflerah* temiierature takes 
place without change of the refractive index, but the 
more profound change effected at the boiling tomperature 
is accompanied by an increase in the refractive index. 
Lastly, it is found that the rligestion or fermentation 
of moat bouillon and Witte’s peptone by cultures of 
bacteria, such as the jx)werfnUy proteolytic , peoies of 
l^oteus, cholera vibrio and B. mi comm, is acconi]>anied 
by a decrease in the refractive index, indicating tliat the 
processes of bacterial dimstion differ in some essential 
particnlars from |hose footed by pepsin, trypsin and 
acid*.*— tJ. F. B, 


Carbon Dioxide ; Action of uUra-videt light on moidt and 

d,ry . 8. Chadwick, J. E. Ramsbottom, and 

D. L. Chapman. Chem. Soc. Proc., 1906, 88, 23. 

Bv the action of ultra-violet light on dry carbon dioxide, 
the authors have succeeded in partially decomposing 
it into carbon monoxide and oxyj^n. T^e conditions ^ 
the experiment made it imjKissiWe to decide what per- 
centage of the oxygen was present in the form of ozone. 
If the carbon dioxide lie irKust there is no decomiwsition. 

Dcjmrtmetdal Committee cm Royal School of Minos. Final 
Heix»rt. Feb.. 11K)6. (Wvman and Sons, Fetter Lane, 
K.(;.) Price 4d. 

'Vhe report of the Departmental Committee is simed by 
all the existing nienilxn-s — namely : — Mr. K. B. Baldane, 
K.C.. M.P., Sir Francis Mowatt, Sir W. de W. Abney, 
F.R.S., Sir William S. ('Imrch. Mr, A. H. IxHwh, Sir Philip 
MagniiH, M.P.. Mr. Walter McDermott, Mr. F. G. f^ilvie. 
Lord Heay. Sir Arthur W. Rucker, F.R.S., Mr. ^dney 
Webb. Sir Julius V. Wernher, Sir William H, White, 
F.R.S., Mr. J. C. (k Sykes (si'cretary), and Mr. P. E. 
Douglas (uSHiMtant Kccretary). • 

The teriUH of reference, and the text of Lbe conclusions 
and recommendations are given ladow : — 

Terms of Reference. 

To inquire iirto the present working of the Royal 
College of Si^lence, including the School of Mines ; to 
consider m wliat manner the staff, together with the 
buildingH and appliances now in ot’oupation or in course 
of construction, may be utilised to the fullest extent for 
the promotion of higher scientific studies in connection 
with the work of existing or projected institutions for 
instruction of the same character in the Metropolis or else- 
where ; and to rejHut on any changes which may be 
desirahh' m order to carry out such recommendations as 
they may make. 

Conclusions a fid Recommendations, 

7(5. 1’he conclusions at which we have arrived are ' 

(1) Tliat (he position of this country makes further 
provision for advani;ed technological education essential. 

(2) ’Chat the students, by whose advanced techno- 
logical education the nation would profit, are not actually 
obtaining it to the extent which is desirable, and that 
this is due to : — 

(a) The lack of fai ilities for instruction in certain 
important subjects ; 

(h) The ahsimie of such co-ordination among exist- 
ing institutions of technological education as would 
^MU’init the concentration of the more advanced courses 
in a limited number of institutions; 

(f) An insufficient appreeiation, efipoeially on the 
part of employers, of the value of such education. 

(3) That the opfiortunities for research in our techno- 
logical institutions are inadequate to the industriAl 
nwids of the Empire, owing not to any want of ability 
on the part <»f the jirofessois, but to the fact that much 

I of their timi' is frequently absorbed in the ^ving of 
comparatively elementary instruction in Pure and Apfffied 
1 Science. 

(4) That in any institution in which the highest teoh- 
! nological education is given, the equipment should bo 
i adequate for the purpose, and the staff should include, 

I at the head of the several sjiieciaJised branches of the 
I work, men of the first rank in their profession. 

77. From this jaiint of view the recoin niendat ions which 
wo have the honour to submit in reply to our Terms of 

I Reference may be summed up as follows : — 

' That the prt‘sent combination of conditions at South 
! Kensington points to the desirability of so utUikiUg 
I the resources there available, and of ‘making additioilt 

I to these, as to form on that site an institution of tho 

highest standing, an institution which, with the ktaff, 
equipment, and students that it will command, woidd go 
far towards remedying the above-mentioned deleota. 

78. The remainder of our Report will show tho mantter 
in which we propose that effect should be givan td 

j view thus summarised, and vriU take up im thfeddl of 
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thfi sclieiiio at iLe> fJoiMtlt wliich our Parliamontury Heport 
(C^. 2610), of the 20th Fel^fiuary last, left them. 

70. It will be reinenihered that m that ileport we 
intjjuired whether the Hoard of Kducation were in a {)osi- 
tkm to inform uh (1) that, if it were found poHsihle to 
wfitabliHh a wheme Hueh as wt' had skelched in outline, 
they would l>e M'ilKng to allow the Hoyal College of 
Scienee (including the Royal S<hooI of Mines) to he 
brought into it under a eominon goviTiunent and adminis- 
tration ; and (2) that tlu' existing Coverurnent contribu- 
tion to the Hujt[)ort of fhcsi^ insfduttons would Im* con- 
tinued under the new conditiouH on 1lii« scale already 
made necessary by the provisioii of the n<‘W laboratoiu-s 
of tln“ Hoyal College of Science. 

SO. VVe punt in Ap|H'ndi\ I. tlu' answers winch we have 
rw:eived from tiu' Hoaid of education to llicsi' nupiirK s 
It will he .seen tlicrcliom that the Hoard Iravc o phed to 
the lirnt rd (hcsi* (picslmuH in the allirmative, aixl that, in 
rejjJy t-o the second, (he Covetnment liuvr- jiitimuted that 
tliey will ho prepared to bring the Koval College of 
Scieni'c and Hoval ScIumi] Mines, im biding the new' 
lahorafoncH, into a srhenre framed on hues approvr'd by 
tJi<‘ Hoard of l£(lu<ution, in aeemdaiii'e with tins Kejrort, 
and to make a grant <il £‘J(hO(K) per unmiin nr respect of 
tlie cost of stall and oi the Jaboratoiv expi'iiscH, with 
provision m addition for e(‘i(MiiJ uthm minor expenses 

81. 'liie liivoiini liie diS]»oNi(ion of the Cn\eirrmeiil has 

greatly strengtlu'rreil oiir jiosition. enabJi-d us to 

obtain thc‘ sujijrort and co-o])era(ion whuii we eonsidm 
necessary to ensiue (he siie<‘(SH of the scht'ine dcsr-i ibed 
generallv in our Hreliiuinary Ibpoit. 

82. MIC gift of a ea])itul sum in eveess of the in hunt nm 
•referred to in St'etmn 111 of that Report has been 

secured. 

83. H’lie Commis.sioners of the iSfrl Exhibition me jm*- 
pared'. if natisfied with the seopo and eoristil ntiorr of tla^ 
new institution, to [ilace at the disposal of its goveiumg 
body tlu' uuoeeipiied portion of their estate at South 
KenshiLd.on. 

84. The (V)uned of the (ily ami (Imhls of boirdon 
Institute have indicated tlK'ir willingness to biiiig the 
Central Technical Coll<'g<‘ into a scIk'Hu* to b** trained 
to their satisfaction on the general lines we an* able 
k) recommend in tins Heport. 

8C. We attach the highest iniportmier* to the co oiHua- 
tion of the London ^'ounly (kmm-il. as the 1<haI edm-a- 
tion authority, and with regard tliereto tin* most r-ordial 
assurances w'ere given ;it an curly sfngi* ot the movmmmt. 
Thc' Council, on tlu^ 27(li duly, lh(»3. rcieivraj a j‘e]M»rt 
from its Ceiimal Hmposi's Committee upon the pioposal 
contained in (he leMei which Lord Hosimeiy liad a short 
time previously udrlresscd to the Chairman of the Council 
— a projrosal, the csMeiitial features of which an* 
ilU’orjrorati^d in our scheme and pas.sefl a resolution 
expressing “ its luLdi ajrpn'ciatitm ol the inipoitant pro- 
posal,” and its weleome of “ the establish tm*nt oj furtln*!- 
provision in Ijondon for advanced tr'chnological (enehing 
and researcli.” It furtlier resolved to place on record it.s 
opinion that, siibjetl to certain conditions being fultilled 
(about which wr; may say we do not antieipatr* any 
difficulty), the Ctouiicil would la* well advised, wlu'u the 
time came, to eoiitribiitc a sum iiol exer*eding a:2(),00() jut 
annum towanls the maintrmance of tin* mstitution. 

80. Jn our opinion a siitlieient inainienam-e fund is 
asHured, at any rate, to justify a commeneenuMit, if not to 
carry out the scheme w'e have m view as fully as wr* hope 
may be possible bereafter. 

87. As stated in our Hreiiminary Report, we havr' 
incpiirod into the working ot tla* Royal College ot jScienee 
ana the Royal Si liool of Mines, but we liave done so w'lth 
a definik erhd in view. VVe think it ajijrears from the 
answers w’e have rc*eeived from the Hoard of Edm-ation 
to the questions wo vi'iitured to ask in that Report, taken 
in eonjunetion with the terms of reference, that it is the 
dasire of His Majesty’s Covernment that the stall of the 
Royal College of Science, including: the Royal School of 
Mines, together with the buildings and appliances now 
in occujialiun or in coiu’se of construction at S<»uth 
Kensington, should bo utiliwid to the fuUost ext-ent for 
thp promotion of higlier aciontific studies in ooimoction 
Witli the scheme which we enllB«^vom’ttd to sketch in 


outline in our Preliminary Report. Wo have now to make, 
BO far os appearfl to us possible, reoomraondations with 
regard to trie essential features in the constitution and 
piirimses of the new institution which we propose should ’ 
be ercftted, and with regard to the position of the several 
bodies brought with it. under a common government anil 
administration. 

! 88, The main object is the establishment, at South 

j Kensington, of nn institution or group of associated 
I Colleges, of Sciener* and Technology, where the highest 
! 8|)eeiAlise(l instruetion should Ik* given, and where the 
j fullest eipiipment for the most- advaneerl training and 
; researeh should Ik* provided, in various branches of 
; seienee, especially in its application to industry, for which 
; no siinieieiit jrrovision alreadv cixists (‘Iscwhere. The 
i niimlKiol I lx* depn rt men (, 4 will iMilimitf'il by ( lift resoui’ces 
I avnihibk', arid a 1 first u H('|e<tx)ri will havi* to be made 
\ arming Hx'ru, but they may be im roaseil almost indeliniU'Jy 
j iis a(l<!itioiml means are provirlcd, and new applications of 
! sr-i<*nce to the arts and imhislrx's are discovered. The 
, scale on which the depart im uls are eslablishefl should be 
, <’aj>abl(* (»f gradual evfsiiisxm with (lie increase in the 
; number of students, tilkd by preliminary education, to 
I take All vantage of the ti*aebmg nnd Gaining contemplated. 

I 8t). The scheme shoiilil, in the first instance, and subject 
; to ueei'ssHrv adjustments, include the w^ork of the Royal 
I (krllegc of Seienee, the Hoyal School of Mines, the Central 
I Teelinieal Collegcx and depart rix'nts to be establislied on 
I the ndditjoiial site nt South Kensington. 

90. Srxh being the scojk* of lire new institution, it is 
j iu*er“HSKry that wr* shouM make recommendaf ions with 
reganl to tin* eom|H)si(ion nnd functions ot its govi'rning 
I brslv, and the ipx’stroii at oix-i* nrisc's what should Iki the 
' ri'lalion of tlx* new institution to the University of 
' Loixiou. On tins question it ih m*(*(*s,'JAi y to pri*riiise that 
\ wr* ar<* aj.*ir*(*d (hat it is d(*sirii hlr* that (lx* m*w institution 
1 should hr* estahlislu'd iinnx‘diaU*ly, and that its organisa- 
j lion hlionlri ])roer*r*rl witlxmt delay, and there is substantial 
! ngfr'omr'ul among us that foi I his {uirposr* a governing 
body rrf the ehni'aetr^r skeUlx'd in a subsequr'iit paragraph 
i shonlrl br* at r)ix*e aj»poinlr*rl with power to take immerbati* 
i action \\ (* wish, liowevr*i-, to pul in the lorefront of our 
! rr'eommendiil ions iinrh'i* tins lu'iid a proviso that they 
i shouki not be regarded as in any way intendr*ri to [irejudiee 
I thr* future settlrmient of the rpiestion of tlx* rt*lation 
' br'lwrs'n thr* nr*w institution and thr* University. Tin's is 
J a rpiestion on winch rlivergi'iit views are held, ft is 
I r'rmtenrled, on thr* our* harirl, that thr^ (*onstitutiou wo 
j rer*omnx*nd foi liir* immerlinic future should not he a 
; merely ((‘mpoiary rmr*, hnt thst the new institution should 
i lie ]»r*i*ma!X*nf ly }nf)epemh*n( r>f Unrvr'rsity eontrol; and, 

I rrn tlx* otlir*r hand, that, tlx* new' institution shouki pass, 

: as soon as may be, uridr*r the (*ontrol i>f thr* fbiiveraity, 

! the eharaeter of the Ihiiversity, and the eornpo.sition of 
' its Sr-uate, being r*bnriged to siieli i*vtenf as may brr found 
' nr‘<*r*sHary for tins purpose. 

I 91. AVe appemi a brief statement of argumonts wiiieh 
bavr* been ])ut forwanl in support r>f tlu'se two views. 

92. For the first view it is sairl ; 

“It is assumed that, whatever may be the subsidiary 
purposr's of the nexv ii*stit ution, its inineipal jnirpose 
I must Ik* to nll'orrl a two yr*ars’ roui'se of advancerl study, 

! linking seienr'e with iinmstigation, production atxl manu- 
far*ture, to Htndi'Uts of, say, nirir-teen years of ago and 
upward.s, w'ho liavo received elsewhere a good general 
r*dueation, and have passr'd in arklitirm tlirough the 
equivalent, of a two yr'ai*H’ systoiunlir; training in science, 

. W’hether at the new* institution itself or elsew'here. Sucli 
! an instiiutirm, while it will make for the general 
i iiitelle(*(iuil devr*lopnx*nt. ot its st iidrMltH, will liave their 
' preparation for the work of lifir as it» dominant aim It 
irnist therefore maintain close contact with ('iirrent 
prar'iu'ci in the industries of the Empire, and, although 
I it will not overlap tliose, the transition from the school 
! to t he world of work must bo easy ntid natural. Industrial 
i and eommereiol conditions are constantly altering, the 
I •character and relative importance of manufacturing 
' processes, and even of entiiYi sections of national activity 
, are subjecd. to unforesewi variation. An institution which 
I ia to keep touch with these interests, must be oofws- 
j. pondingly elastic. Its organisation must be free from 





Cl, XKiv -^mmmnc Aitfi) nacHMicAi- notes. 


«il imjpediag trammeli founded uipon crperiencu of tho 
w^l-tnod and conaparativolv little-oJianemg tracsk of an 
educaiion regulated, and righdy iwguJated, by otlier aima. 
It muat be free to adapt itself, ite staff arrangements, and 
its mt^thoda of teaching to the conditions of tho time. 
Its eonstitution must place the responsible control in the 
hands of moji witlj a continuing knowledge of affahs arul 
of the great producing activities of the Kmpire, and its 
governors must lie in a position to govern with a single 
eye to the fitrioss ot the instit ution for its proper fum^tiiin. 

I'hese conditions of succesa apiiear to exclude the 
proposition that tlie (M»ntrol of the institution should be 
vested in a University. It has bo. n suggested that some 
modification might be made for the purpose in the com- 
position gf the Senate of the University of l.on<lon ; but 
changes intniducing sucii control and organisation as are 
here indicated would be so radical as to be inconsiHttait with 
the prevailing Hritisli (oiK-eption of a llniversity, ami if 
applied to l»ndon University iniglit endanger its usef ill- 
ness in many of its existing finietions whieh are ot vital 
iniportane^j to tJie succeasful aec.oinpliahment of its 
essentiat obieeta. A system of control and oigainsation 
common to the new instil ution and the University could 
not be foimuiated without sucli (aim prom iis's as would 
seriously ini}K'rd the efficiency ot both. 

“ Moreovi'r, students tor aiivanced coiirst^s of study in 
tho new institution should be drawn from all parts of' the 
Kmpire. It should, in fact, lie an Imjawial Uollego of 
Technology, admission to which should be sought by men 
irainetl in tlie DniverHiticH and Teclinical (Vdleges ut 
tiome and in thci Uoniinions Ix^yond the sea. IVeedoin 
from subordination to any existing LJaiveiisity would 
enhanc'e its atti action tor the ablost students whose pre- 
liminary iiainiiij^ luui been obtainixl elsewiiere, and would 
indicate its distinctive character as an Imperial (College. 
Ktudeiits would be free to take degrees at Loiuton Uni- 
versity or other Universitii's, in aildition to the College 
Uyilonias, 

‘ London Univeisity has spe<hd obligations laid upon 
it in connection with the London district, and must con- 
thm« to fulfil them. Jt cannot <*]aim any )»eculiHr right 
to nrovidc for Imperial lussJs. (hi all these grounds it is 
nnde.sirable to attempt anialgamattoii of the new institU' 
lion with J>mdon Universitv,^’ 

Tor the second view it is said : — 

“(f) Modem opinion, at, home and abroad!, is in accord 
that, degrees should be given for advanced technological 
education. 

“ In this country, if it i.s pftssible U) infer a settled 
|>olicy from recent and numerous precedents, it appears 
that such degrew should be given by Cniversitios. Not 
to mention recent developments at the older Univiirsitics. 
tiie power of confi^mng degrees for iulvan<ed instrucfinn 
in teidinology has been givi'ii by each of tlie five Uni- 
versity Charters grante.d within tlie last five years, as well 
8« to the University of lamdon, when it started on its 
new career. 

“ {Since it is reeommende«I that, tho now institution 
shall Iki (as eaidi of its existing component parts already 
is) a School of tlie University of London, the lieport 
contemplates no change in the degree-giving power of 
the University. There would, however, evidently be 
danger of friction betw'iHin the University and a povverful 
Bchool if each were i-egardiwl by the otlior as exfernal to 
itself. 

“ Nor is it desirable that the great engineering societies 
should have a larg<' share in the management of the 
chief Engineering College in the Metropolis, without 
having a corresjanuling sliare in settling the conditions 
tinder which degrees are given, and without being also 
asHooiated wdth the management of other Ixindon Schools 
of Engineering of University rank. 

** These objects could Ite attained if all these institu- 
tions were under a <!ommon control (which could hardly 
be other thaft tlmt of a modified Senate of the Univer- 
sity), and if the bodies, which on the alternative scheme^ 
•would be interested only in the new College, were given 
such representation on the Senate m would enable them 
to eswrt a powerful inftuenoe in deciding the terms on 
ydiich the deg re es in En^neering were given, and in con- 
troIUtig a!! mgineering edooatlon of Unive^ty rank in 


London, whether estabUahed at South 
eleewiiere. * 

(*2) The University has already pwiipfurod the way for 
such a soluution of the problem. The Senate in a 
I Addressed to the committee has expressed its williaffnesM 
I that its numbers should be increased if the new OeUege 
I were administered by, or undej* the control of, the tJni- 
vorsity. On tJiat condition, trio, University 
I apfx’ara willing to oonsidor either the proposal thetus 
, Engineering Dcfiartment should moved to So«^ Ken- 
sington, or tUa( it sliouJd have sjsicial relations to the new 
I College. DilHculficB due to tlie existeni'c of sepuate 
I intercMfs have been and are Ixung diminished. hi«tly, 
j the Ujuversity College London (Transfer) Act, I9»)6, will 
I make tlu* College and its rt'Hourccs tiui profierty of the 
I H<*natc m tSepfember next; and secondly, King’s College 
I has approai bed the UiiiviTsity with the expression of a 
I desire for the estaUishmenl of closer relations lietween 
' them, and tlic ncgotialioiiH arc jirocccdmg satislaotorily. 

I “ Jt would bo a very serious step Ui clieck a siKintaiie- 
I ouH movement, which’ is thus healing the divisions and 
I rivalries that have hindered the progress of University 
oiliuiation m London for three quarters <J£ a century, by 
' reverting to tlic ])rinciple of dual or multiple oontrol 
which, as experience lias shown, temls neither to economy 
j nor ellicicnoy. , 

j “ (3) As t4> the question whoMuT a Univorsitv is the 
I i*roper body to Exercise control over an lmix?ri«il iWlmiool 
! L'ollcgt* it must be obsiTvcd : — ■ 

j “ Eji'stly, that one of the ‘ piirj>o»es ’ of the Univemity 
I of J.(Oiidon approved by Parlianu’iit is to ‘ hold forth to ail 
j, (dosses and denominations both in the United Kingdom 
j and elsewhere williout any distincUon whatsorvar an 
, encourage meat, for pursuing a regular and lilieral oonrsa of 
I education ’ ({Statutes, *S(‘ction 3). The University is not., 

I therefotc, a local body only. It« energies wore not 
I intended to l>c contined. and arc, in fact, not confined, to 
the United Kingdom or to Jxitnion. 

“ Seoimdly, that the proyioaal to give ultimate control 
I to the Univeisity is bound up with that for tlw^ appoint- 
! ment of a Iloyal (^immission, which would juobabV give 
to tlic ifprcsentatives of Enginet>ring on the Gwnate, 
adeijuate powers to deal with the conditions on whfeh 
I dcgrei's in that subje. t arc conferred, and to secure the 
I reqiiisil44 flexibility in tho conduct not only of the new 
i (V)Ui-ge but ot the w hok* faculty of Engineering. 

I “ Tliinlly, tliat. an ImiR ilal instiUition winch, throws 
I its doors ojicn to all mu.st 1 k> largely local in diorarder. 

I Nay, it should b(^ so, if tluf mingling of liritwh and 
! (.'oloiiial students, which it is one of thrt main oyeota of 
; Imperial Education to secun*. is to Ih^ attainiiMj. Further, 

I a HU<-c('Msful local institution of the lirst rank muat beeome 
I in jiart National. Inqierinl, and evim lutomational. ft Is, 
in fact, impossible to draw a clear line of demarcatkm 
I between Jin|M^riai and Javal Education. An Imperiil 
I institution must have a strong local basis, and th» agM 
I of its creation on local education is a matt-er of nrimary 
! iiiqKirtani'e. An attempt to establish sitle by two 
I MyslcniN, one Imp dal and the other local, would only 
' l<«ad to confusion.” 

IM. We do not consider that the establishment of tho 
j new' institution should bo delayed fiendiitg a deoidioh 
I lietwwui tliese two views, or that the general linos of its 
i organisation (excejit, jiossibly, as n^spocts the Ooveming 
I Body) sliould regarded os other than permanent. If 
changes can lie nuwle in the character and constitution of 
the University which w'ill make it desirable to amalga- 
mate the two institutions, we should wish to see suoh 
modificat'ions niad(‘, and an amalgamation effected accord* 
iiigly, and wo venture to suggest that a Jioyal Commis- 
sion should l)e apTK»intt‘d to consider what these ohanjna 
should 1 ) 0 . 

y5. Meanwhile, for the reasons we have already giveti, 
Olid subject to the proviso we liave alreaxiy mofM, 
itxHimmend that a (loverning Body should be establMhiiMt 
! consisting of forty members appointed as follows «— 

Six by the Oown ; 

Four by the Board of Education j 
Five Mh by the University of Louden, the 
County Oounml, and the Oomicil of the uul <|yyh 
of London Institute ; . ^ 
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Four by the teaching staff of the new institation ; 

Two by the Commission^rB of the Exhibition of 1861 ; 

One each hy the Royal Society, the Institution of Civil 
Engineers, the Institution of Mechanical Engitit'ers, the 
Iii8tituti(»n of Electrical Engineers, the Inm and Steel 
Institute, the Institution of Naval Architects, the Society 
of Chemical Inilustfy, the Federated Institution of Mining 
Engineers, and the Institution of Mining and Metallurgy. 

96. The Governing Body sliouhl have the general 
luanagenient, direction and administration of the new 
institution. whi«’h should Ik' established in the first 
instance as a School of the University of Tvondoii. 

97. For the purpetses of the new institution the Govern- 
ing Body should have the entir(‘ disposal of the accoinino- 
dation j^rovidcrl liy the Royal College of Science, including 
the buildings in course of construction at South Ken- 
sington, the C/entral 'Pechnical College, and all buildings 
which may he erecte<l on the additional site at South 
Kensington. 

98. 'rhe site and buildings of the Royal (Nillege of 
Science including the buildings in ctmrse of cimBtriiclion 
should either remain the j)ro}ierty of His Majesty’s Govern- 
ment or lie transferred to the Governing body of the new 
institution, as His Majesty’s Government may determine. 

99. The site and huildings of the (Vntral I'cehnii-al 
College should, if and so long as (hey desire it. remain 
the property of the Oty and Guilds of Iwimdon Institute, 
who should provide for their niaintenanc.' and repair. 

100. The Governing Body shoulfl lie i n cor norat eil, and 
subject to such sjsu-ial provisions as may be made by 
their instrument of incorporation they sliould receive and 
ex fiend Uh)h and other funds which may be assigned to 
the purnoses of the new institution, they should apjMunt 
the professors and the other members of the stall, they 
should determine the departments and subjects of instruc- 
tion, they should control the anaiigi'ment of the courses 
of instruction, and the award of diplomas, and they should 
make provision for the protection of students now in the 
constituent institutions and of (he existing diplomas. 
Further, in each ^of the dejiartmeiits of the new institu- 
tion the Governing Body should apfsiint a Board, not 
necessarily consisting of niemlx^rs of their own bo<ly, an<l 
including memliors of the teaching stalF and fiersoiis with 
|)ra<*.tical experience of industrial requirements, to give 
exjiert advice with regard to such fiarlioulars connected 
with that^departinent as the (Joverning Body may refer 
to them. 

101. We reconinieml that it be nii instniction to (he 
Governing Body to (*nter into negotiations with the Uni- 
versity of Jxjiulon, with King’s f^illegc, and fiendiiig its 
actual ineorfioration, with Uiiivcrsitv College, with regard 
to the eo-orilination of (he engineering work of these 
Colleges with that of the new institulion. If, for the 
purfKise of carrying out such (‘fi-orfliiiation, funds are 
needed, cither lor transferring the Engineering Depart- 
ments of one or both of these Collegi's to South Kensing- 
ton, or for carrying on at these Colleges work of an 
wlvanccHl ty]s.i which would otherwise Ik' done at South 
Kensington, or in aid of any other arrengement for that 
purjiose to whieh the G<ivprning Body may agree, we 
recommend that the Governing Ihvjy be aiithoriHed to 
incur such reasonable cxjienditurc as may in their opinion 
be necessary. Subject to such arrangements, wc recom- 
mend that instruction in the higher branches of tech- 
nology should, as far as possible, be concentrated at South 
Kensington. In the establishment of new departments 
we do not think it will lx; possible at. present to go mm h 
lieyond the various branches ol engineering, with mining 
and metallurgy, tliough we ho|Hf provision may be made 
later for other subjects. We think the jirincipal technical 
and engineering societies should he consulted as fp the 
departments most requiring development and cxnansion. 
and as to the number of students for whom it is (lesirable 
to make iirovision in <'ach denartmont. In view of the 
character of the subjects which will, it may be ex(»e<‘ted, 
predominate on the South Kensingten sifts it must, wo 
think, before long become a ouestioii whether the- Biological 
Department of the Royal College of Science shall be retained 
Uiere. A« soon as this question becomes ripe for settle- 
ment the povition to be made for that department will 
be a matter for negotiation. 


102. In our Preliminary Report w© indicated the 
principal subjects which should, in our opinion, either at 
once or in the early future, be within the purview of the 
institution, and gave illustrations of the kind of higher 
or more specialised applications of these subjects, some 
of which we suggested should lie dealt witli. We do not 
thinly we can usefully offer more {weoise recommendations 
than are made in that Report as to the priority in which 
the different branches of study should be undertaken, 
believing tliat this is a mattei- which will be best left to 
the Governing Body. 

103. We think, however, that it may be found possible, 
even in the immediate future, to make arrangements for 
the establishment of deuartments dealing adequately with 
the greater number ot the s|x*cial sections of applied 
s<‘ience nameil. Thus it would scorn that certain of these 
dejiartments might Iw accoimnodatcd in the buildings of 
existing I..ondon institutions, while, for others, special 
accommodation woultl fall to lie proviiled at once in the 
first adthtions to the buildings already available on the 
Smith Kensington site. For example, in view of the 
character and standard of the work now carried out by the 
Ouilral ’fechnical (Allege, we think prominence should 
be given in the new institution to certain specialised 
dcvclopm<‘iitH of mechanical and electrical engineering. 

104. Wc have already reported tliat we think a fully- 
equipisxl Central School of Mines should be maintaineil, 
jirovimng a full course of instruction in mining and 
metallurgy, e.sjiecially in the mining and metallurgy of 
metals prtKluced in India and tlie Colonies, but not found 
in workable quantities in the United Kingdom. This 
would constituO^ one department of the new institution. 
In this, as in the other dejiartmeiits, care should lie taken 
that the Hjiecialiscil and advanced instruction is organied 
with due regard to provision already made elsewhere — for 
example, it would jirobably he undesirable to include 
provision for advanced treatment of the ^netallurgy of 
iron and steel. 

106. It should he borne m mind that the tratlitions and 
prestige of th<^ Royal School of Mines and the Assooiate- 
shij) of that school are valuable assets, and we think care 
should be taken to preservi* those traditions and that 

I diploma. 

I 106. We think the sjH'cialised course of mining should 
j be of tw'o years’ duration, in which the teaching should 
be rcstrict»*d to technical and advanced instruction. 
8|H*cial courses of mining and metallurgy should be pro- 
vided for those students who arc subsequently to be 
engaged in mining and metalJurgy resjx^ctively, but all 
such students should receive, as far as [lossible, con- 
ciirrciit instniction in both mining and metallurgy. 

107. In our ojiinion anximniodation .shouhl lx* provided 
in this department for 100 to 120 fiilly-quahtied students, 
i.e., tifty or sixty entrii's in each of the two years con- 
templated, so that forty to fifty students might bti 
exjHieted to pass out. each year after sueeessfiilly com- 
pleting the eourse. 

J08. Vacation work under tlu* guidance of school 
authorities, in districts where jiraetical work is con- 
ducted, is a great and valuable feature of American and 
; Canadian (Schools of Mines. We think it would be 
j advantageous for students of the Royal School of Mines 
to havt> one short jK*rioti of jiraetical mine surveying and 
! of mining work generally m a mctalUferous mine, and 
; another similar jx*riod of exfierienee of the work of a coal 
1 mine. For while we do not recommend that the Royal 
! Bchool of Mines should H)H*cialiMe in coal mining as in 
i inetalhferouH mining, we believe that such experience, in 
j a department of mining in whiidi (ireat Britain is pre- 
! eminent, would afford most valuable educational opportu- 
1 nities, even for mining students whose future work was 
; to be metalliferous mining. From the evidence before us 
; we think that it might he of advantage that the arrango- 
! ments for these coursi^s of vacation work should be ra^e 
j through such institutions as the Camborne Mining Behool 
j and the Wigan Mining Collo|^e respectively. 

I * 109. One of the Sub-committees which we have had 

I occasion to ap^xiint from time to time in the course of 
I our deliberations was charged with the consideration of 
I the curriculum, accommodation, and appliances suitable 
; for the J^yal ^hool of Mines, and we submit in Appendix 
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VllL the rejHxrt which was made to m by that Sub> 
committee. . 

1 10. At ilrstt at any rate, we think preliminary training 
ahould be given in the new institution. But while, on 
the one hand, we do not recommend that admission to the 
higher technical courses should be limited to students 
who obtain their preliminary training there, on the other 
hand we think that, both as regards the general education 
of the students admitted and the character of the leaching 
provided, this preliminary branch of the new institu- 
tion should be organised with the definite intention of 
preparing thoroughly suitable candidates for admission 
toHhe advantages of the higher instruction wliu'h it is the 
principal object of the new institution to afford. 

111. No student shoulii 1 ki admitted to any specialised 
technical department who has not received, either in the 
new institution itself or clcHwhere, an adequate training 
of a technical and scientifK' character such as should be 
common to every branch of engineering. He should have 
Sfient two years on a course of instniction in science such 
as he could obtain in a well -organised college or technical 
institution, after having reached the standard of general 
education usually niurKed by University matriculation. 
An examination test should he imjiosed on all candidates 
for admission to the higher departments, except in the 
case of students who show, by some recognised qualifica- 
tion, that they have received the necessary preliiiiinary 
training, and when there are more candidates for admis- 
sion to a particular department tlian can K' received thi^ 
best should lie selected on a competitive basis. 

112. The preliniinary training to he given m the new 
institution should be of the kind winch has just been 
referred to. It should consist of a coursi' of two years’ 
instruction in science, technology, and engineering, of 
such a character as the (loveniing Body consider the most 
suitable prejiaration for tlic sjX'cialised courses, and It 
should be, in the mam, common to all students proceed- 
ing to advanced instruction in any deiiartment. We have 
already indicated our opinion that Hlndents who have imt 
attained a certain standaid of general education are no(- 
fitted U) obtain tlie fullest advantage from the sjiecialised 
instruction of the higher dc])artments. We, therefore, 
think that evidence of tins should Lw* re((unctl before 
admission to th<* preliminary department. 

113. With regar<l to educational niTangerncnls we 
recommend that, subject to reservations made by anj> 
constituent institution or co-oiieratmg body which may 
stipulate for the right (o enter students under prescribed 
conditions, students should enter not for any one of the 
constituent institutions but for the lu'w institution as a. 
whole, with a vieM' to following out courses to he arraiigetl 
by the Governing Body. 


114. The profasaora of tho oonatituetit inatitutiona 
should be regarded as profesaevra of the new institution. 

116. There should be a prinoi]^ officer of the new insti- 
tution, who should be reaponsiblo to the Governing Body 
for the sujKirvision of education and discipline in all the 
const it uoiit institutions. 

IKJ. It must, in our opinion, be k'ft to the Governing 
Body to work out the scheme in rletail and to make 
statutes and regulations for the new institution in general 
accordance with our proposals. 

117. We desiir. in bringing this Iteport to a close, td * 
record our <leep indebtedness to Mr. Sykes, our Secre- 
tary, f<u- the devotion and knowledge which he has 
brought to lK»ar on our task. Alike in his work hero 
througliout the two years during which the Committee 
has been Hitting, and in the investigation which ho has 
comliicti'd for us abroad, he has displayed tho utmost 
zeal and discretion. 

118. To Ml. Douglas, also, our Assistant Secretary, we 

are under much obligation for tho qualities he has shown, 
for the large mass of material whicii he has collected for 
UN, and for the amount of work which he has put into the 
discharge of his duties. • 

'I’he signatures of Mr. Walter McDermott end Sir 
William n. Wlute are subject to a statement defining 
(ho position of the proposed Royal Commission to con- 
sider wdiat changes should be made in the character and 
coiiKtitiition of t4e University of London in order that the 
new institution may be amalgamated theiewith. The 
signatories of this statement express the opinion that it is 
vital to the kiu‘(!€?sk of tlu' new institution that its organisa- 
tion and equipment for the part it is to play iu technical 
education should ^M.^ (‘iitrusted, for a minitnum period of 
live years, to a sjK^cial governing twidy, such as is recom- 
mended ill the reixjrt ; that the uninterrupted action of 
that body should l»e assured during this pi'.nod ; and that 
inquiry by Royal Uommission or otherwise should be 
debarred until exisTienee has IxHUi gained in actual 
working. 

Ixird Keay and 8ir Arthur Riiekor aihl a memorandum 
I ill wliieli they record their opinion that it is dosirsblo in 
I the interests of higher education and of the new institution 
that steps should Ix^ taken as soon as possible to incorporate 
it in the University of London. 
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Chemicals, Dbuob, Medioine.s, Narcotics, and Dyeing and Tanning 
Materials. 

Chemical producta aud preparations — 

Acid, aulphunc 

Alkali, Indian (sajjl-klmr) 

Alum 

Arsenic (other than European) ! , ] 1 . 

{(’hlna inansil) 

,. other sorts 

Bicarbonate of soda 

t'opperas, green 

Explosives, namely, blaitlng gelatin, dyuainitc, ruburite, tonite, aud all other 
descriptions, including detonators and blasting fuse. 

Hal ammoniac 

Sulphate of copper 

Sulphur, (hrlmsfone), flour 

„ „ roll 

.. rough 


All other sorts of chemical products and preparations, including saltpetre, borax, graiKi 
sugar and glucose, but excluding nitrate of soda, chloride of potassium, sulphate 
of ammonia, sulphate of potash and kalnit salts, which are free. 

Drugs, medicines, and narcotics — 


Banslochan (bamboo camphor) 

Brimstone (amalsAra) 

Camphor, refined, cake 

partially refined, cake, in blocks of about 13 lb 

Camphor, crude, in powder 

China root (chobchlnl), rough 

Cocaine : 

Quinine and other alkaloids of clnebona 

Ail other sorts of drugs, medicines, ahd narcotics, except opium 


Per 1 

Tsriff 1 
valuation. | 

Duty. 


E. a. 

Par oent. 

lb. 

0 li 

6 

cwt. 

2 0 



4 8 



23 0 



19 0 


... 

ad wU. 


cwt. 

6 0 

L 

— 

ad vai. 

cwt. 

30 0 


,, 

17 a 

9* 


6 8 

19 


5 4 


„ 

6 0 



ad val. 

•• 

lb. 

0 4 


cwt. 

16 0 


Ib. 

£ 0 



1 10 



1 8 



9 0 



nd Ml. 

1 „ 


— 

1 tm , 

— 

■4 tNif. 
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New Books. 

(^RAMrQTlK jNUrSTJilBI.r.K. Pur At*MERT f.'HAN(7Kll, 

1). »Sr., ProfrHHonr dr ClimiK' et du 'IVchnolorrie 

(]6l*amiqu() i rrOfitlo d’ Application dc la Mftniifaotiiro 
Nttionalr de Ncvrcs. (iaiithicr- VillarH, liupnmenr* 
liihrairA. Quai dra (Iriinds-AtigmstinM, 55, Pari«, 

Frio» 17 Fr. 

8V0 voIiiniR, ctiiitAining (127 pages of subject inaMcr, and 
an nlpliabid/iral index. Then' is also a ploN.snrv of tenns 
wWKi in the indiistiy with llicir incanings. also a table of 
contflita. In the text ai‘<‘ 179 illiisl rations, I’he svibp'ct 
matter is sub-dividod and classified us follows I Plastie 
Hvibfitanoos. IT. Nonplastu; Substancps. 111. 'I’ests of 
itaiW Materials, and Analysis of i'astes. ('olours, &e, 
ly. Preparation of Raw ATatcnals. V. Preparation of 
Pastes. V’'!. Moulding. VII. Drying and Fiirnaeiug. 
VlII, Baking thi! Wares. JX. (lla/.es, Kuamels. A. 
Terra-eotta. AI. Refraetorv j^roducta, Xlf. Ooikery j 
and Earthenware. XIll. .Stone- wan-, XIV. Pon-i-lairi. i 
XV. Decoration. XVI. Iinportanci' of the f'erainio I 
InduBtry. I 


CoKVRnSvwriows ox I’hemihtry. First Steps in DheiniKtr\ . 1 
By W. UhtwaMi, Professor of ('heiniHtry in (ho ! 
University of I^eiiisie, 'IVansbited bv Stiuirt K*. Tiinibidl. i 
Part 11. — TkE PHKMIHTKV of TliF. MUST ImooUTANT 
ELBMEN'fa axil (ViMJ’ouNJ^N. Firsl Kflition. .John 
WJlev and IMew York, l!)()r>, Priei« 8s. tid. nett. , 

Chapman and Hall. Ltd . J.ondon. 

12mo volume, eontaining 575 pnges oi niibjeet 
matter with 52 illuHtratjons. Tlu-ic- are -to ehapfeiH of 
BUbjects taken from inorgaiiK elK'niistry, and cliicHv 
ivlatittg to the. jiriueipal ('J(‘m(‘n(.H and eomjsmmls. 'I'hV ' 
treatment of the matter is by way of question and answer, t 


TWK PiiornrcTfox of Ali'Mjnifm and its Ixihi.stiuai. 
Use, By AiiOLniK Minjct. Translated, with af!ditiori.s. 
by fa-onard Waldo, S.D, (flarv ). First Edition. 
.Tohn Wiley and Sons, New York, ]90r>. Pnee JOs. Cd, 
nett. 

I2mo volume, rontaining 25(1 fiages of subject matter 
with 57 illustrations, and alphnbeth-al indexes of .subjeeta 
and author, s' names. The subject mutter is claasdied 
m follows Part 1, — Prooemhks for the Prodttotiow 
or AuTMiNiiTM. A. (5ieinical Methods of Producing 
Aluminium. B, KleetrocheimcHl Methods of Prodneing 
Alummiiim. Part 11, — 'Alo.mimom and jt.s Aij.ovm, 
Metmodr of WoKKiNo AND IIhks. A. 'File Aluminium 
IwluMtry. B. Alnminiutn and its Alloys. (', Working 
I of Aluminium, I). Uses of Aluininiuni. ArPHXDix — 
I Supplementary Not-es. 

Le Bi,A4S<’HLsma(;e kt i.’Ai'FrAt Dir Ijxob, Iiouis 
\'JEKKFKL. Aiix Bijreau.\ do la Revue,, Cl, ('haussee 
d'Aiitin, IDOO. Price 3 fres, 

12mo volume, containing 175 pages of Subject matter 
with 73 ill iml, rations, and a table of i.-onttmts, Tlu' subject 
matter is elassilied thus : — Part I. Bi.rachino. 1. 
Nature of Artu-Jes Bleaeliod. 2. Theory of Bleaching. 
5. (Jliumical Profliiets used in Bleaelung. Bobaohino 
BV <k.EAN.siN() Agents. II. Industrial Bleaihing. 
Part 11. Finj.mjtinu, 


ELKOTRir Power. What it i.s, and what ij- can do. 
By Alfred W. MAusnAr-L. M.L.Mech.E., &e. Pereoval 
Marsliall and (.’o., Poppin’s (.'ourt, Fiaet Street, 

EC.. lUUti iViee 5d. 

Pamfhlmt, 12mo si/e, containing 41 pages of subject 
matter, inclnrhng a gWsOry of “ Evr-ry-day Electrical 
Terms Simply Explained.” 
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Offlelal Notices. 

ANNUAL GENERAL MEETING. 

The Annual General Meeting will be hold in MauchesU^r, 
on Wednesday, July 1 1th next and following days. Full 
particulars will bo announced later. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringemont of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
alwtracted for the Journal, in which case no reprints can 
be furnished to the author. 


DECENNIAL INDEX, 1896-1906, 

A Collective Index to the first fourteen volumes of the 
Journal (1862 — 18Q6), a volume of 660 pa^, was pub- 
lished in 1890: a few copies of this are still loft, price 
10#, A second volume, embracing the period 1896—1906, 
is now in preparation, and will bo ready for printing in 
1900. It wiU contain both a subject matter and authors' 
names portion, and will bo a volume of about 900 pages, 
uniform in size with the Journal. As the numMr of 
copies to be printed will d^nd on the number of applica- 
tions from members, the Treasurer is prepared to receive 
subscriptions at the rate of 10#. each copy. A form of 
AppUoi^n for this purpose will shortly be issued. 


INDEX FOR 1906. 

The Index for 1906 is in the press and will be ready 
tor issue with the March 31st number to those members 
entitled to receive it. 


LONDON SECTION. 

The next meeting of the London Section will be held 
at the Chemical Society’s Rooms, Burlixigton House, 
PicoadiJW, on Monday, ^iril 2nd, when Mr. E. J. Watkins 
will read a paper on ** Tne Ropiness in Hour and Bread, 
and its detection and prevention." 

SIXTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. ROMIC, 1006. 

Imi'ortant Notice. 

Arrangements have been made with Messrs. Thos. 
Cook & Son for on inclusive charge of £17 per person 
for the joiumey. This will include first-class return 
tickets to Rome, leaving London on tlie 23rd April bv 
the 2.20 p.m. service, via Boulogne and St. Gothard 
route, and arriving at Como at aliout 2 p.m. on the 24th ; 
a steamer trip from Como to Bellaggio and back, depar- 
ture from Como on Wednesday morniim, the 26th, arriving 
in Rome at 11 p.m. the same day. The charges further 
include dinner en route on April 23rd, breakfast on 
arrival at BAlo and luncheon en route on the 24tih, steamer 
trip, dinner and hotel at Como, breakfast, luncheon, 
dinner on the 26th, first-class hotel accommodation, 
including breakfast, at Home during seven days’ stay; 
also transfers between station and hotel at flome on 
arrival, the nocessiu'y fees to railway tthd hotel servants, 
and the services of a competent courier on the outward 
journey up to the arrival at the hotel in Rome. The 
tickets are available for return at any time within 26 
days, and members are at liberty to return by the Mont 
Cenis route, provided that they notify this intention 
when applying for the tickets. Sleeping oar accom- 
modation from Boulogne to B&lo will be provided at an 
extra cost of 15#. lOa. for each person. For those who 
desire full board and lodging in Rome, the InoluidTe 
ohaj^e will be £18 16#. 

Since at the time of the Oongrm aU railways and 
hotels ^ill be full, it is necessary to give 3fosirB. Cook 
amifde notice, and therefore apphoiSu>ns for tidkats 
should be made at once, but not later then the fSShid 
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SUPPLEIPNT. 


[March 16. 1906. 


March, to the General Secretary. Charles G. Cresswell, 
Palace Chambers, Westminster, S.W. Should the 
requisite minimum number of 30 applications be received, 
each aoplicant will be required to deposit the sum of £8, 
which he will forfeit should he abandon the journey. 


Changes of Address. 

Alston, P. A., l/o Knights; c/o Gloncairu Main Roof 
G. M. Co., P.O. Box 191, Gormistou, 'Iransvaal. 
Anspach, Dr. R,, l/o Sw'odon ; 26, Cleveland Road, 
Manninghanj, Bradford. 

Arnott, John S., l/o CMfuoutes ; Moroa 42, 2«, Gijon, 
Spain. 

Barueli, Edgar, l/o San Francisco; c/o Alta Calilornia 
Beet Sugar Co., Hamilton, (ilenn Co., Cal., U.S.A. 
Bhattacha^ya, H. P. ; all commuuicationa to Gun and 
Shell Factory, fJos.siporo, India. 

Bourne, D M., l/o Chelsea, Muss. ; (>6, Strong Place, 
Brooklyn, N.V., U.iS.,A. 

Bow'cu, W., l/o O’leander ; R. R. I., Fowler (Rural Route), 
Fresno Co., (.'al, U.S.A. 

Clare, Hemy, l/o Newgate Street; llepscott, Morpeth, 
Northumberland. i 

Crowther, J., l/o Adelaide ; 6, Granby Terrace, Hillhoad, 
Glasgow. ' *» i 

Dent, Dr. Frunkland, l/o Medical Dept. ; Govt. Anulyat’a | 
Laby., Singapore, S.S. ' ! 

Enright, B.. l/o Fordwjck, \'a. ; South Bethlehem, Pa., j 
U.S.A. I 

Fogetti, L., c/o Allen B. Wrialcv niot Winai(iv) Soai) Co., ' 
Chicago, HI., U.S.A. . / i , 

Fuller, H. C., l/o West Mcdlord ; 90, William Street. ' 
New York City, U.S.A. [ 

Green, G. F. Diulbridgo, l/o Gainsborough Road ; Lea | 
Conservancy Rtjad, lUickncy Wick, N.E. | 

Heathcote, 11. L., l/o St. Nicholaa Street; Warwick 
Avenue, Karladon, Coventry. 

Hiuiter, FYol. Matthew, J/o Rangoon; Cowaide, Settle, ' 
Yorks. ' 

Hutchinson, I*]. Gt^orge, ]/o Barnsley; (iaaworks, Stork- ; 

IKirt. ‘ j 

Lynne, Miss IMary S., l/o Pittsburgh ; 235, Second Avenue, ; 

New York (Jilv, U.S.A. i 

McKcchni(', R. D., l/o Glasgow ; Productos Quinneos de i 
ILielva, Sociedad Aiionyina, Huelva, Spain. ' 

Masurv, Fred. L, M. ; nil communications to l^ook Box ; 

144, Sharon, Pa., U.S.A. 

Morison, S. I.., J/o New York ; e/o Jolm Brett, 8, Lendal, I 
Yoik, England. 1 

Mosbaugh, F. R., ]/o Canada ; e/o lleald Extract Co., ! 

Lynehburg, Vu., U.S.A. I 

Oberliinder, Dr. Otto, l/o Victoria Park; 21, Portland I 
Crescent, Plymouth (irove, Manchester, ! 

PefTor, Harry C. ; all comm unications to c/o Pittsburgh I 
Reduction Co., East St. Louis, III., U.S.A. 

■Queiroz, L. M. Hnto de ; all communi(;ations to Uaixa I 
266, Sao Paulo, Brazil. ’ i 

^Bobt.^ R., l/o Depue ; 1315, Fourth Street, Peru, ; 

Saxe, Sigmund ; nil communications to 107, Manhattan I 
Avenue, Ntnv York ('ity, U.S.A. i 

Shields, Dr. John ; Journals to Minas de Rio Tinto, j 
Prov. do lluplva, Spam. * I 

ShofTstall, A. S. f Journals to 307, Morris Street, Wood- 
bury, N.J., U.S.A. j 

Short, Andrew ; Journals to 24, Simpson Street, Newcastle- I 
on* Tyne. 

Singer, Ignatius, l/o Horsforth; 3, Parkfiokl Road, I 
Manningham, Bradford. l 

bkowTonski, S., 1/ o Perth Amboy ; c/o American SmMting i 
and Refining Co., Maurer, N.J., U.S.A. 

Smith, Edgar B., l/o Silvertown ; Box 599, Sydney, Cape ' 
Breton, Canada. * . i i 

Smith, R. W. ; all oornmumoations to P.O. Box 86, 
Knights, Transvaal. ! 

Southerden, F., l/o 66 r 49, West Grove Road, Exeter, 
Spayd, C. H., I/o Philadelphia; Fernwood P.O., East 
Lansdowno, Delaware Co.. Pa„ T^S.A. 


Steiger, Geo., l/o Geological Survey; Cosmos dub, 
Washington, D.C„ U.S.A. 

Thomas, Ja.s. E., l/o Germiston; P.O. Box 63, ICrugors- 
dorp, Transvital. 

Wainwnght, Dr. J. H., l/o Front Street ; 60. Wall Street, 
New York City, U.S.A. 

Wakefield, Wni. 0. ; Journals to o/o Savile Town Chemical 
Co., Ltfl., Mill Street East, Dewsbury. 

Woodsido, 3’. J., J/o Carteret; The Warner Chemioal Oo,, 
141, Broadway, Now York City, U.S.A. 

Wildman, A. J., l/o Stroatfield Avenue; 1.33, Central 
Park Road, East Ham, E. 


Member Omitted from List. 

1904. Stevens, Edgar R., 688. Seventh Street, Buffalo, 
N.V., U.S.A., ChemiBt (Wood Products Co,). 


Deaths. 

Donald, .7 as., 06, Auerley Park, Anerley, S.E. 
Littlewood, Dr. Jas. 11, Chief Examiner in Chemistry, 
Patent Office, Washington, D.C., U.S.A. 

Lyte, F. Maxwell, 17, Mentone Mansions, Fulham Road, 
T.K)ridon, S.W. March 4. 


Patent List. 

N.B. — In tliese lists, [A.l moans '* Application for ratent,*' and 
[C.8.] " Complete Speclncation Acceptea.** 

Where a Comiileto Hpeclftcation accompanies an Application, an 
asterisk Is affixed. The dates given are (1) in the case of AppUca- 
Wons for Patents, the dates of Application, and (11) in the cose of 
Coinnlete Specifications Accepted, those of the (ifflcial Journals 
in which acceptances of the Complete Bpecltications are advertised. 

Complete Specifications thus advesrtised os accepted are open to 
Inspection at the Patent Oftiee immediately, and to opposition 
wlttiin two months of the said dates. 


I.-PLANT, ArPARATUb, AND MACHINERY. 

[A.] 3432. PttSHburg. Apparatus for drying pulverised, 
granular, and like inalenal in mcm.* Feb. 12. 

„ 3443. Ijctc. Apparatus for boiling liquids. Feb. 12. 

„ 3468. Mower and Bassott. Drying kilns. Feb. 12. 

,, 3642. Hoddinott. (Vmtrifugal 8eparator.s. Feb. 13. 

„ 3809. ('lapham and Clapham. See under II. 

„ 3954. Adams and Cannon. Kilns. Feb. 17. 

„ 4245. Grossmarm. Preventing corrosion of metallio 

vcaH(d8 in the evaporation and storing of houida. 
Feb. 21. 

„ 4419. I^hmann. Dr^ng substances containing 

volatile matters. Feb. 23. 

„ 4473. Mills (Hendricks). Process of si>parating 

materials contaming an admixture of moisture.* 
Feb. 23. 

„ 4647. Cartwright. Surface apparatus for con- 

densing, evaporating, or the like. Feb. 24. 

[C.S.] 4271 (1905). Binder. Centrifugal extractor.s. Fob. 28. 

„ 5663 (1906). Hinze. See under XVI. 

,, 6185 (1906). Mower. Treating fumes escaping 

fi’om furnaces for the recovery of valuable 
constituents. Feb. 21. 

„ 6916 (1906). Brown. Distilling and condensing 

apparatus. Feb. 21. 

„ 8814 (1906). Johnson (Matcham). Coolers for 

iwwderod or granular material. Feb. 28. 

„ 10,617 (1906). Rudge- Whitworth, Ltd., Pugh and 

Heathcote. Method of asoertaining the tempera- 
ture of heated articles. Feb. 21. 

„ 10,875 (1906). Aktiebolaget Separator. CJentrifugal 

separating apparatus. Feb. 28. 

„ 18,492 (1906), Brewtnall. Apparatus for cooling 

a.nr7 01 
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[C.S.} 17,457 (1906). Warren. Rotary kUna. Feb. 28. 

„ 19,209 (1906). Lake (Aktiebolaget Separator). 

Centrifugal separators. Feb. 21. 

„ 24,186 (1905). Eav. Evaporating apparatus. 

Feb. 21. 

„ 25,871 (1906). Messinger and Popper. Drying 

process and apparatus therefor. Feb. 21. 


II.—FUEL, GAS, AND LIGHT. 

[A.] 20.446a (1905). Wcsselsky. Gas generator. Feb. 21. 

„ 3417. Sohatz. Sec under XXIIl. 

„ 3460. British Thomson- Houston (Jo., Ltd. (Gen. 

Electric Co.). Filaments for incandescent electric 
lamps. Feb. 12. 

„ 3509. Iseki. Filament for incandescent lamps.* 

Feb. 13. 

„ 3670. Winand. Elimination of carbon dioxide 

from the combustion products of internal com- 
bustion engines. [(Jler. Appl., Feb. 18, 1906]* 
Feb. 13. 

„ 3637. Seymour. Goke ovens. Fob. 14. 

„ 3084. Just, Hanamaii, T.rfindcHlwrger, 8alzmann, 

and Verein. Eloktricitsts A.-O. Manufacture 
of incandescing bodies for electric incandescent 
lamps. Feb. 14. 

„ 3695. Forlxjs. Preparation of calcium carbide. 

Feb. 14. 

„ 3730. Parker. Manufacture of coal gas and 

apparatus therefor. Feb. 15. 

„ 3809. Clapham and Clapham. Apparatus for 

extracting tarrv or like substances from gases. 
Fob. 16. 

„ 3816. J^ynde. Apparatus for generatmg gas. Feb. 16. 

„ 3870. Pistorius. Manufacture of ligliting gas and 

dense coke from coal dust.* Fob. 16. 

„ 3998. Prout. Manufacture of peat fuel. Feb. 17. 

„ 4077. Muller. Power gas producers. * Feb. 19. 

•• 4081. Just, Hanaman, Landcsbergor, Salzmann, 

and Verein. Elektricitats A.-G. Manufacture 
of incandescing bodies for electric incandescent 
lamps. Feb. 19. 

„ 4119. Ingrey, Bartlett and Maclure. Production 

of acetylene. Feb. 19. 

4230. Holmes, Holmes and Cameron. Apparatus 
for extracting tar from illuminating gas. * Feb. 20. 

[C.S.] 24,242 (1904). Arzt and Baron. Gas for illuminat- 
ing and heating purposes. Feb. 21. 

„ 27,397 (1904). Ontral Torfkohlen (Jt^s. Manu- 

facture of peat fuel. Feb. 28. 

„ 4917 (1905). Whitfield. Suction gas producer 

plant. Feb. 21. 

„ 4921 (1905). Buchanan. Gas furnaces for charcoal 

and like kilns. Feb. 28. 

„ 11,949 (1905). Just, Hanaman, and Verein. Elek- 

tricitats A.-G. Manufacture of filaments for 
electric incandescent lamps. Feb. 21. 

„ 21,447 (1006). Woodall and Duckham, Vertical 

retorts for the destructive distillation of coal. 
Feb. 28. 


HI.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 3892. Thompson (Soc. d’Eolairage ot de Chaufiage 
par les proo4des A. Guy). Apparatus for tlie 
vaporisation of petrol and other oUs for the pro- 
duction of oarburetted air.* Feb. 16. 

„ 4427. OouliOlL Prooesi of solidifying tar,* Feb. 28. 


IV.— C01J)URING MATTERS AND DYESTUFFS. 

[A.] 3449. Arnold, Fox, Scott and Roberts. Manufac- 
ture of nitro compounds. Feb. 12. 

„ 3606. Hirsohberger, Hofia, and Levinstein, Ltd. 

New colouring matter and the production thereof. 
Feb. 13. 

„ 4097. Ransford (C^ssella und Co.). New sulphur 

colours and process for making same. Feb. 19. 
[C.S.] 6449 (1905). (Jhem. Fabr. vorm. Woiler-ter-Meer. 
Manufacture of a yellow sulphur dye. Feb. 21. 

„ 11,066 (1905). Meyenberg, Allpass, and Clayton 

Aniline Co., Ltd. Manufacture of sulphur 
colouring matters. Feb. 28. 

13,804 (1906). Ransford (Cassella und Co.). Manu- 
facture of polyazo colours. Feb. 21. 


V.— PREPARING. BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 3549. Lake (Linkmoyor). Manufacture of arti- 
fi(ual silk.* Feb. 13. 

„ 3666. Linkineycr. Recovery of oxide of copper in 

the manufacture of artificial silk. [Bclg. AppL, 
April p, 1905.]* Feb. 13. 

„ 3709. Kay and McGregor. Printing textile fabrics. 

Feb. 16. 

„ 4073. Meister, Lucius und Briining. Manufacture 

of ketone sulphoxvlates. [Ger. Appl., Sept. 30, 
1905.]* Feb. 19. ‘ 

„ 4121. Koffol and Mciucl. Manufacture of a water- 

proof wasliable material of velvety appearance. * 
Feb. 19. 

„ 4461. Innes-Bailiie. Process of degumming ramie 

and other grasses or fibres. Feb. 23. 

„ 4569. Fcder. Manufacture «f moisture - proof 

fabrics. * Feb. 24. 

„ 4695. Zurcher. Method for painting fabrics.* 

Feb. 24. 

„ 4597. Lilionfeld. Producii^ glossv or silky effects 

on fabri(i8 or other materials. lj"eb. 24. 

[C.S.] 4211 (1905). Burdick. CJolouring or decorating 
fabrics, paper, or other materials. Feb. 28. 

„ 4644 (1906). Lcmairo and Lcmaire. Utilisation of 

wasb3 fibres in the manufacture of linen thread. 
Feb. 28. 

„ 7231 (1905). Riep and Bauer. Manufacture of a 

wool lubricant soluble in and readily washed out 
by water. Feb. 28. 

„ 15,532 (1905). Venter. Apparatus for dyeing, 

mordanting, or bleaching loose materials, spun 
threads, cops, knitted goc^s and the like. Fob. 28. 

,, 21,937 (1905). Lake (Loontieff). Dyeing vats. 

Feb. 28. 


VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 4211 (1906). Burdick. See under V. 

„ 13,507 (1905). Wood. Wal^aper printing 

machines. Feb. 28. C 


VIL— ACIDS, ALKALIS, AND SALTS. 

[A.] 3636. Ponthus. Manufacture of a double acetate 
of copper and lime. [Fr. Appl., Aug. 31, 1905.]* 
Feb. 13. 

3683. Moscicki See under XI. 

„ 3680. Det Norske Aktieselskab f. Elektrokemisk 

Ind., and Halvorsen. Pr^uction of ooneen- 
trated nitric and sulphiuio acids from nitro- 
Bulphonio acid and nitrous sulphurio acid. [Apld. 
in Norway. Feb. 16. 1005.]* W 14. 
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[A.] 3905. Applogarth and Qnain. Production of ozone. 
Fob. 16. 

•f 3994. Lanoe and Elwortliy. Recovery of sul* 
pliuroub acid and carbonic acid in the treatment 
of HulphurojJM orcH or compounds or Bulphates, 
and method of prodiicing nitrogen. TFr. Annl.. 
Feb. JK, 190rxl* Fob. 17. 

,, 4063. Krell. Tubes for concentrating acid.* 

Fob. 19. * 

4199. Brunet. AV« undvr XIIL4. 

„ 4219. Johnson (Badisclie Anilin and Su(ia Fabrik) 

Production of nitrites.* Feb. 20. 

„ 4409. j^ance and Elworthy. Synthebie production 

of ammonia, cyanogen, and nitrogen ccunpounds 
generally. [Fr. A])pl.. Feb. 22. J905.|* Feb. 22. 

„ 4502. Clemm. ]\lanufaetur»! ol alkali thiosulphate 

am) alumina from alkali sulphate and bauxite or 
similar alumimferous material. Feb. 23. 

[C.K.] 246.3 {1905). Piva. Process for treating leucite 
and Hulistanees ('ontainmg the same. Feb. 21. 

t, 26,435 (190.5). Soc. I’Air Liipiide. f^iquefying 
atmospheric air in several portions differing in 
composition. Feh. 21. 

VIll.~-GLA8S, POTTERY. AND ENAMELS. 

[A.] 4399. Thame and Cornell. Process for treating 
china clay. Feb. 22. 

IX.— RUILUINC MA'J’EHIALS, CLAYS, MORTARS 
AND CEMENTS. 

[A.] ,3655. Jeroeli, and Deulsche Ferrit-Cement Ges. 
Manufacture of cement. IGer. Appl„ Sept. 28. 
1905.1* Feb. 14. It ' 1 

M 3/55. .Jacobs. Jb’odiiction of a prcst'rv alive for 
wood, metal and the like.* Feh. 15. 

M 3897. Zimmernmnn. Manufacture of artificial 
wood. Feb. 16. 

„ 4486. Salomon. Production of weather-proof and 

non-mflammablc tmiWr. ♦ Feb. 2.3. 

„ 450.3. Johnson (Koopp und (V>.). Manufacture of 

stucco. Feh. 2.3. 

[t-.S.] 3617 (1905). (ViDoseus. Manufacture of cement 
from furnace slag. Feb. 28. 

„ 14..329 (1905). Colloseus. Sve und^r X. 

X.-ME3'ALLUHGY. 

[A.j 3.528, Day. Process and apjiaratus fr»r smelting 
ores and converting mattes.* Feh. 1.3. 

M 3575. Mills (Seigle). Ex traction of gold, jilatinnni. 

silver, nickel, copper and other imtals. Feh. 13. 

„ 3743. Woods ami SciimiiK-. Recovery and separa- | 

Don of refu.se metals and machinery therefor j 
Feb. 1.5. ‘ ’ j 

M 3901. BriiiL)!!. Process of treating manganese | 
.sOiel.* Feb. 16. ^ » 

„ Sfeinhart and Vogel. Treatment of tin ores. 

Feb. 16. 

M 3978. Ck>ok. Metallurgical processes, Feb. 17. 

„ 4008. Isherwood. Extraction of zinc from zinc 

ores. Feb, 17. j 

LC.»S.] 25,116 (1904) Moore. Apparatus for separating I 
particles of gold and other metals from the 
gangue with which they are associated. Fob. 28. I 

" (1905). Rumbold, Patchin and Hughes. ! 

lYcatment of complex sulphide and oxidised I 
on*R for the recovery of zinc, nickel, cobalt, and i 
manganese oxides, and of copper, arsenic, lead I 
bismuth, cadmium and tin. Feb. 21. * ! 

„ 26^ (1906). Gutensohn. Extraction of metals i 

from ores and waste material. Feb. 21. 


[0.ai 3619 (1906). Colloseus. See under IX. 

». 6290 (1906). Wagner. Alloy. Feb. 21. 

„ (1905). Hoffmann. Manufacture of a 

substance for improving steel. Feb. 28. 

•. 14,329 (1905.) Colloseus. Apparatus for pul- 

verising blast furnace slag. Feb. 28. 

•, 21,839 (1905). Baunders, and S. 0. S. Svnd., Ltd. 

Separation of metals from their ores.* Feb. 28. 
o 23.592 (1905). Henning. Manufacture of foundry 
pig iron. Feb. 28. 

„ 26.263 (1905). Frodingham Iron and Steel Co. 

Ltd., and Mnnnaberg. Blast furnaces. Feb. 28. 


XL— ELECTRO-C.’HKMISTRY AND ELECTRO- 
METALLURGY. 

[A.J 34,W. British ThomMon-Hoiist^on Co.. Ltd. (General 
Electric Co.). Magnetic material for electrical 
purposes. Fob. 12. 

M 3583. Moscicki. Apparatus for producing nitric 
oxides by electricity.* Feb. 13, 

,, 3990. Mc(!arty. Proiress for decomposing water 

by electro) y. sis. Feb. 17. 

„ 4.335, Bingliam. Electric furnaces, Feb. 22. 

„ 4.336, Bingham. Electric furnaces. Feb. 22. 

„ 4405. Weill. Apparatus for electroplating. Feb. 22. 

„ 451^9 Do}[»hm. Electrolytic deposition of copper, 

rcb. 24. ' 

[C.S.] 778 (1905). Bloxam (Polzeniiisz). Manufacture of 
accumulator platt^s. Feb. 28. 

„ 6984 (1905). Price, (Jo X and Marshall. Electric fur- 

naces and electrodes for use therein. Feb. 21. 

M I^^'Jf^ctroplating apparatus. 

** ^^2^^ ^ 1905). Kitsec. Secondary batteries. Feb. 

13,(580 (1905). Gardner (Thorcsenand Tharaldaon). 
Deviating or drawing out electric arcs or discharges 
ap))licabIo B) apparatus for the treatment of 
gases, Feh. 28. 


XIL-FATTY OILS, FATS. WAXES, AND SOAPS. 


[A.] 


[C.S.J 


3.521. Middleton, iveson and Wilson, (.kioling 
melted fats or fatty substances or the like* 
Feb. 13. 

4116. Wall baum. Preparation of easily and 
durably emulsifiabie fatty substances.* Feb. 10. 

Process for purifying tallows. 

4462. Innes-Bailiie. Manufacture of soap. Feb. 23. 

4481. Lanza and Lanza. Pro<*eHB and apparatus 
for extracting olein and steanne from fatty acids 
[Ital. AppJ., Feb. 23, 1905.]* Feb. 23. 




iiameBixvovup Apparatus for the rapid 

cooling of fluid soaps. Feb. 28. 


12,784 (1905). Perez y 
heating oils and fats.* 


Garcia. Apparatus for 
Feb. 21. 


XIIL— P1(;MENTS, PAINTS ; RESINS, VARNISHES ; 
INDIA-RUBBER, Etc. 

(A.)— Pigments, Paints. 

[A,] 3446. Lance and de Joanni*. Manufacture of 
Appl., Feb. 16, 1905.]*' 

„ 4199. Brunet. Obtaining lithopone from complex 

orei and other substances.* Feb. 20. 

„ 4633. Leishraan. Waterproofing composition 

applicable M a vehicle for pigments^* i%b. 24. 
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[C.8.] 


«» 


12,998 (1005), Van d«r Schuijt, Kuntze and Over* 
man. lYoceas for nreparing white paint. 
Feb. 21. r o 


XVin.— FOODS; SANITATION. WATER 
PURIFICATION; AND DISINFECTANTS. 


16,787 (1005). Ruoh. Manufacture of paints, 
varnishes and the like, Feb. 21. 


(/I.)— -Foods. 


(^.)— Rjdsins, Varnishbs. 

[A.] 3503. Soeser. Manufacture of coverings for 
floors, walls, ceilings and the like.* Feb. 13. 

., 3788. Baringor. Process for rendering manilos 

copal, sandarach and like resinous substances 
insoluble in oil. [(Jer. Appl., Feb. 25, 1905.1* 
Feb. 16. ^ 

tC.S.] 16,787 (1905). Ruoh. See under XIIl.^. 

(C.)— India-Rubbeu. 

[A.] 3416. Hood, Method and machine for purifying 
crude and reclaimed rubber and the like * 
Feb. 12. 


[A.] 3938, Loring. Fixation or addition of nitrogen to 
alimentary substances. Feb. 17. 

„ 4,365. Makin. Preparation of foods from veast, 

Feb. 22. 

„ 4403. Risljerg. Manufacture of butter in oentri* 

fiigal apparatus.* Feb. 22. 

[O.S.] 4361 (1905). Hatmaker. Preservation of animal 
tissues. Feb. 21. 

„ 12,112 (1905). Hudson. Manufacture of flour and 

apparatus therefor. Feb. 28. 

„ 12,956 (HH)r»). Abel (Act.dles. f. Anilinfabr. ). 

Manufacture of silk fibroin peptone. Feb. 21. 


(J3.) — Sanitation ; Water Purification. 


3889. Qratz. Preparation of rubl)er for vulcanisa- 
tion. * Feb. ] 6. 

„ 4002. Pen tiler. Process and apparatus for sepa- 

rating caoutchouc from fibrous materials.* 
Fob. 17. 

„ 4307. Sporuicr and von Koinocki. Treatment of 

india rubber. Feb. 21. 

XIV.— TANNINd, LEATHER. (SLUE. SIZE, Etc. 

[A.] 3450. Arnold, Fox, Scott and Roberts. Manu- 
facture of a colloidal material. Feb. 12. 

„ 3516. Oakes. Process of treating hides. [US 

Appl.. March ,31, 1905.J* Feb. 13. 

„ 4122, Ohr and Sdilegel. Method of protecting 

gelatin from the mfiuenoe of moisture and heat * 
Feb. 19. 

„ 4561. Jeusm* I 'om position forpreservinu leather * 

F(‘b. 24. 

„ 4570. SadikofT. Manufacture of glue.* Feh. 24. 

[C.8.] 21,443 (1905). Schowalter. Preparation for pre- 
serving and waterproofing leather. Feh. 21. 


XV.-MA^^URES, Etc. 

[A.] 3344. Harper. See under XVIIIB. 

[C.8.] 10,023 (1906). Van Haeften. Apparatus for treat- 
ing f>eat, particularly for making inanurcH 
Feb. 21. 

XVI.— SUGAR, STARCH, GUM, Etu. 

[C.S.J 6663 (1906). Hinze. Apparatus for lixiviating and 
washing sugar and other substances. Fob, 28. 

XVII.— BREWING, WINES, SPIRITS, Err. 


[A.] 3444. Harper. Ei'oiiemic disposai of effluent from 
septic tanks for soil fertilisation.* Feb. 12. 


„ 4637. Broad bent and Broad b(*nt. Means for 

treating trade effluents. Feb. 24. 

[C.S,] 7521 (1905). Brodic, Treatment of the clinker 
from fefuse destructor furnaoos. Fob. 21. 


12,797 (1!>05). Kamsden. Sludge separating 
tanks for sewage and like lirpiids. Feb. 28. 
24,435(1903). Kniger. Water purifying apparatus. 
Ft‘b. 21. 


XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 4304. Dobler. Apparatus for impregnating paper 
and card in a papiu’ making machine during its 
manufacture.* Feb. 21. 

„ 4541. Sanguinetti. Oscillating* cylindrical pulp 

strainers. F’eb. 24. 

„ 4577. Annison and Oliver. Sr- under XXII. 

[C.S.J 4211 (1005). Burdick. Sec under V. 

„ 5766 (11)05). T«>phaui. Apparatus for filtering or 

pumping and regulating the flow of solutiona of 
eellulose and the like. Feb. 28. 

„ 10,880 (1905). Boult (Moritz and Moritz). Paper 

making apparatus. Feb. 21. 

„ 14,385 (1905). Gagedois. Production of white 

pulps from natural vegetable matter or from 
coloured or dyed waste material for use in paper 
making. Feb. 21. 

„ 1182 (1900). Soc, Fran^. do la Viscose. Cellulose 

product and process of manufacturing same. 

XX.-FirE CHEMICALS, ALKALOIDS, 
ESSE.VTIAL OILS, AND KXTRACTTS. 


[A.] 3786. Reul and Grund. Preparation of yeast 
B'eb. 15. 

«, 3885. Reid, Le May, Christian and Adlam. Process 

of treating stout, beer, cider and other fermented 
liquids. Fob. 16. 

„ 4274. Whitehouse and Beetlestone. Alcohol sepa- 

ration process. B’eb. 21. 

„ 4662. Hcllwig. Preimring and filtering beer wa.^h. 

Feb. 24. 

[C.S.J 5845 (1906), Friinkel. Production of pure diastase. 
Feb. 21. 

M 13,834 (1906). Qothard. Treatment of yeast to 
F*i?^28 commercial purposes. 

tf 21,764 (1906). Schrottky. Manufacture from 
grain of a materi^ for use in brewing and for 
other purposes. Feb. 21. 


[A.J 3367. Ewan and Young. Manufacture of guani- 
dine salts. Feb. 12. 

„ 4029. Seipermann and Fairweather. Manufacture 

of saccharin. Fob. 19. 

„ 4050. Seipermann and Fairweather. Manufacture 

of saccharin and its salts. BVb. 19. 

[C.S.J 2304 (1905). Oberliinder, and Alliance Chomioal 
Co. Manufacture tif o-toluenesulphochloride. 
Feih. 21 . 

„ 11,058 (1905). Sommer. Production of anhy- 

drides of organic acids. Feb. 21. 

„ 12,843 (1905). Cooper (Bayer und Co.). Manufac- 

ture of new esters of aminoalcohols, and of 
salts thereof. Feb. 28. 

»» 16,723 (1906), Ellis (Chem. Fabr. vou Hoyden, 

A.-G.). Manufacture of guaiacol sulpl^nic aolds 
and of salts thereof. Feb. 21. 
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[A.] 3905. Applogarth and Qnain. Production of ozone. 
Fob. 16. 

•f 3994. Lanoe and Elwortliy. Recovery of sul* 
pliuroub acid and carbonic acid in the treatment 
of HulphurojJM orcH or compounds or Bulphates, 
and method of prodiicing nitrogen. TFr. Annl.. 
Feb. JK, 190rxl* Fob. 17. 

,, 4063. Krell. Tubes for concentrating acid.* 

Fob. 19. * 

4199. Brunet. AV« undvr XIIL4. 

„ 4219. Johnson (Badisclie Anilin and Su(ia Fabrik) 

Production of nitrites.* Feb. 20. 

„ 4409. j^ance and Elworthy. Synthebie production 

of ammonia, cyanogen, and nitrogen ccunpounds 
generally. [Fr. A])pl.. Feb. 22. J905.|* Feb. 22. 

„ 4502. Clemm. ]\lanufaetur»! ol alkali thiosulphate 

am) alumina from alkali sulphate and bauxite or 
similar alumimferous material. Feb. 23. 

[C.K.] 246.3 {1905). Piva. Process for treating leucite 
and Hulistanees ('ontainmg the same. Feb. 21. 

t, 26,435 (190.5). Soc. I’Air Liipiide. f^iquefying 
atmospheric air in several portions differing in 
composition. Feh. 21. 

VIll.~-GLA8S, POTTERY. AND ENAMELS. 

[A.] 4399. Thame and Cornell. Process for treating 
china clay. Feb. 22. 

IX.— RUILUINC MA'J’EHIALS, CLAYS, MORTARS 
AND CEMENTS. 

[A.] ,3655. Jeroeli, and Deulsche Ferrit-Cement Ges. 
Manufacture of cement. IGer. Appl„ Sept. 28. 
1905.1* Feb. 14. It ' 1 

M 3/55. .Jacobs. Jb’odiiction of a prcst'rv alive for 
wood, metal and the like.* Feh. 15. 

M 3897. Zimmernmnn. Manufacture of artificial 
wood. Feb. 16. 

„ 4486. Salomon. Production of weather-proof and 

non-mflammablc tmiWr. ♦ Feb. 2.3. 

„ 450.3. Johnson (Koopp und (V>.). Manufacture of 

stucco. Feh. 2.3. 

[t-.S.] 3617 (1905). (ViDoseus. Manufacture of cement 
from furnace slag. Feb. 28. 

„ 14..329 (1905). Colloseus. Sve und^r X. 

X.-ME3'ALLUHGY. 

[A.j 3.528, Day. Process and apjiaratus fr»r smelting 
ores and converting mattes.* Feh. 1.3. 

M 3575. Mills (Seigle). Ex traction of gold, jilatinnni. 

silver, nickel, copper and other imtals. Feh. 13. 

„ 3743. Woods ami SciimiiK-. Recovery and separa- | 

Don of refu.se metals and machinery therefor j 
Feb. 1.5. ‘ ’ j 

M 3901. BriiiL)!!. Process of treating manganese | 
.sOiel.* Feb. 16. ^ » 

„ Sfeinhart and Vogel. Treatment of tin ores. 

Feb. 16. 

M 3978. Ck>ok. Metallurgical processes, Feb. 17. 

„ 4008. Isherwood. Extraction of zinc from zinc 

ores. Feb, 17. j 

LC.»S.] 25,116 (1904) Moore. Apparatus for separating I 
particles of gold and other metals from the 
gangue with which they are associated. Fob. 28. I 

" (1905). Rumbold, Patchin and Hughes. ! 

lYcatment of complex sulphide and oxidised I 
on*R for the recovery of zinc, nickel, cobalt, and i 
manganese oxides, and of copper, arsenic, lead I 
bismuth, cadmium and tin. Feb. 21. * ! 

„ 26^ (1906). Gutensohn. Extraction of metals i 

from ores and waste material. Feb. 21. 


[0.ai 3619 (1906). Colloseus. See under IX. 

». 6290 (1906). Wagner. Alloy. Feb. 21. 

„ (1905). Hoffmann. Manufacture of a 

substance for improving steel. Feb. 28. 

•. 14,329 (1905.) Colloseus. Apparatus for pul- 

verising blast furnace slag. Feb. 28. 

•, 21,839 (1905). Baunders, and S. 0. S. Svnd., Ltd. 

Separation of metals from their ores.* Feb. 28. 
o 23.592 (1905). Henning. Manufacture of foundry 
pig iron. Feb. 28. 

„ 26.263 (1905). Frodingham Iron and Steel Co. 

Ltd., and Mnnnaberg. Blast furnaces. Feb. 28. 


XL— ELECTRO-C.’HKMISTRY AND ELECTRO- 
METALLURGY. 

[A.J 34,W. British ThomMon-Hoiist^on Co.. Ltd. (General 
Electric Co.). Magnetic material for electrical 
purposes. Fob. 12. 

M 3583. Moscicki. Apparatus for producing nitric 
oxides by electricity.* Feb. 13, 

,, 3990. Mc(!arty. Proiress for decomposing water 

by electro) y. sis. Feb. 17. 

„ 4.335, Bingliam. Electric furnaces, Feb. 22. 

„ 4.336, Bingham. Electric furnaces. Feb. 22. 

„ 4405. Weill. Apparatus for electroplating. Feb. 22. 

„ 451^9 Do}[»hm. Electrolytic deposition of copper, 

rcb. 24. ' 

[C.S.] 778 (1905). Bloxam (Polzeniiisz). Manufacture of 
accumulator platt^s. Feb. 28. 

„ 6984 (1905). Price, (Jo X and Marshall. Electric fur- 

naces and electrodes for use therein. Feb. 21. 

M I^^'Jf^ctroplating apparatus. 

** ^^2^^ ^ 1905). Kitsec. Secondary batteries. Feb. 

13,(580 (1905). Gardner (Thorcsenand Tharaldaon). 
Deviating or drawing out electric arcs or discharges 
ap))licabIo B) apparatus for the treatment of 
gases, Feh. 28. 


XIL-FATTY OILS, FATS. WAXES, AND SOAPS. 


[A.] 


[C.S.J 


3.521. Middleton, iveson and Wilson, (.kioling 
melted fats or fatty substances or the like* 
Feb. 13. 

4116. Wall baum. Preparation of easily and 
durably emulsifiabie fatty substances.* Feb. 10. 

Process for purifying tallows. 

4462. Innes-Bailiie. Manufacture of soap. Feb. 23. 

4481. Lanza and Lanza. Pro<*eHB and apparatus 
for extracting olein and steanne from fatty acids 
[Ital. AppJ., Feb. 23, 1905.]* Feb. 23. 




iiameBixvovup Apparatus for the rapid 

cooling of fluid soaps. Feb. 28. 


12,784 (1905). Perez y 
heating oils and fats.* 


Garcia. Apparatus for 
Feb. 21. 


XIIL— P1(;MENTS, PAINTS ; RESINS, VARNISHES ; 
INDIA-RUBBER, Etc. 

(A.)— Pigments, Paints. 

[A,] 3446. Lance and de Joanni*. Manufacture of 
Appl., Feb. 16, 1905.]*' 

„ 4199. Brunet. Obtaining lithopone from complex 

orei and other substances.* Feb. 20. 

„ 4633. Leishraan. Waterproofing composition 

applicable M a vehicle for pigments^* i%b. 24. 
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omoial Notices. 

SatTIUOltllEKAIlT GENERAL MEETING OF THE 
^ SOCIETY. 

Notice 18 hereby given that an Extraordinarv General 
Meeting of the Society will be held at S.80 o’clookf pte- 
oleely, in the afternoon of Tuesday, the twenty-eeventh 
day of March, 1906, at the House of the Society of Arts, 
JoLi Street, Adelphi, W.C., by kind permiMlon of the 
Council of that Society, with the object <4 oonsidering 
and adopting the recolotion mentioned in the Requisition 
heieiaafiit set forth : — 

“ To TO* PEieiOTNT AND COUNCIL OF THB 
Sooi»T* OF Chemical Industry.’* 

We» the undersigned Members of the Society of Chemical 
Indastiy, hereby request that, in accordance with Bvc-Law 
49, you will convene an Extraordinary General Meeting 
of the Society with the object of oozundoring, and if 
approved by &e said Extraordinary Meeting, of adopting 
the following resolution (that is to say) : — 

Resolution. 

“That it is dcwiirable that the Society of Chemical 
Industry as now existing should be incorporated under 
and subject to the grant of a Royal Charter and that 
the Council be and hereby is authorised to take all 
necessary steps to procure the grant of a Royal Charter 
of Incorporation.” 

Dated this twenty-second day of December, 1906. 

Here follow signatures of the following : — 

George Beilby. Henry de Moscnthal. 

V. G. Bloede. l*rof. Chas. E. Munroe. 

Jas. H. Bowman. Jas. P. Murray. 

Eugene A. Byrnes. Kolxirt W. Neff. 

Eustace Carey. A. L. Norton. 

Prof. Frank Clowes. I). H. T Peploe. 

Frederick P. Dewey, Dr. W. H. Perkin. 

Dr. Edward Divers. Dr. Frederick B. Power. 

Dr. A. R. L. Dohme. Sir William Ramsay. 

Thos. Fairley. Sir Bovorton Redwood. 

Dr. Fred. W. Freriohs. Walter F. Reid. 

Oscar Guttmann. President Ira Remsen. 

Samuel Hall. Sir Henry E. Roscoe. 

Jas. Otis Handy. George 1). Rosengarteu, 

Dr. B. J. Harrington. Dr. Samuel P. Sadtler. 

Dr. Edward Hart. Alfred Gordon Salamon. 

Otto Hehner. ‘ Dr. Karl F. Stahl. 

E. Grant Hooper, H. E. Stuart. 

David Howard. Sir Joseph W. Swan. 

H. Aug. Hunicke. H. P. Talbot. 

C. C. Hutchinson. M, J. Taylor. 

Prof, Edward H. Keiser. E. C. Thompson. 

Prof. W. R. Lang. Dr. T, E. Thorpe. 

Ivan Levinstein. Prof, W. A. Tilden. 

Arthur R. Ling. Thos. Tyrer. 

Anthony McGill. John H. Usmor. 

Edward Mallinc^odt. W. H. Van WinokeL 

N. H. Martin. 8. S. Voorhoes. 

Prof. R. Meldola. Dr, W. H. Walker. 

Dr. Rudolph Messel. K. A. Wallace. 

Dr. W. Lash Miller. Charles Wightman. 

Dr. Ludwig Mond. Dr. H, W. Wiley. 

SIXTH INTERNATIONAL CONGRESS OF APPUED 
CHEMISTRY, ROME, 1906. 

The Sixth International CongresH of Applied •Chemist^ 
will be held in Home, commencing on April ‘26th, 1906. 

Tbo attention of Members is drawn to the Notice 
which acooinpanied the February 16th issue of the Jourual. 

The General Secretary will be obliged if those members, 
who have made arrangements dirC'oUy with the Congress 
Oominitteo in Komi', will forward their names to tho 
Society, in order that arrangements may bo made for a 
headquarters in Rome auditor combined travelling. It 
would also be of service if they would indicate their 
oOAtemplated date of departure and proposed route, and 
also whe^mr they have a preference for any particular 
hotel 1* 


FOAMING GLUE. flW 


Deaths. 

Donald, Jas., 96, Anerley Park, Anerley, S.E. 
Littlewood, Dr. Jas. B., Chief Examine in Clvumistry. 

Patent oidoe, Washington, D.C., U.8.A. 

Lyte, F. Maxwell, 17, Mentone Mansions, Fulham Hoad, 
London, S.W. March 4. 


Nottingham Section. 

Meeting held at Derby on Wednesday, January '2ith, 1906. 

MR. J. M. C. PATON IN THE CHAIE. 

NOTES ON FOAMING GLUE. 

BY H. J. WATSON. • 

The paper on this subject by Trotman and Hat^kford at 
ilu^ last meetmg of this Section having given rise to some 
interesting discussion, it was thought that some notes, 
the results of s^me cxj^x'riinentH, performed quite inde- 
lieiidently and without knowledge of their work, would 
prove an interesting adjunct to their pajicr. 

The evils of foaming glues are well known to ihoso oon- 
neetetl with the trade, lor, although a glue may in every 
other resjiect be excAdlent, it will be immediately con* 
denined for many pur}>oses if it foams. Among the 
various causes to which foaming in glue is attributed arti 
the followmg : — (1) J'ho pi‘(‘Hon(;e of tree alkali or alkauno 
earth ; (2) Free acidity ; (J) The addition of zinc com- 
Ijounds ; (4) Prolonged heating eithei’ in open tmns or 
under pressure ; (5) tho presence of mucin pointed out by 
Hidoal. It was with the object of throwing further light 
on the cause of foaming that a series df experiments were 
commenced. A difficulty experienced at the outset was 
the absence of a reliablcj comparative test, by which the 
amount of foam produced by a glue could bo measured 
with any degree of accuracy. 

Tho following is tlie method usually described in text 
books : — “ A 10 to 20 jier cent, solution of glno is stirred 
with an egg-beater or glass rod for a few seconds ; the 
height of the foam is measured in inches.” No test 
oomd be more vaguely described, flod more usel^s. 
i This being so, the method communicated to the discuwion 
I on Trotman and Hackford’s paper was devised (see this J., 
j Fob. 16, pages 108—9), and has been used in the 
' experiments described in these notes. 

, (1) TU elftti of free alkali,— ¥ov this experiment a 

samde of BritiSh-made bone glue was used. Wnen broken 
up, two quantities of 6 grins, each were weighed out ; to 
one 5 0 . 0 . and to the other 10 c.c. of N/6 sodium hydroxide 
solution were added, and both were then subjected to the 
‘ foam test with tb'> following result 

, Table I. 


!* Weight of 
ffluetaken. 

c.c. of N,5 
Hodlam 

Made up 

c.c. to top I C.C. to top 
of foam, lof solution. 

C.C. 

hydroxide 

to C 0. 

foam. 

lu grtns. 

added. 


i 


ft 

1 

fto 

78 45 1 

1 ^ 

ft 

1 6 

50 

78 46 

ii 

ft 

1 

10 

50 

80 4ft 

85 


i It does not appeal* from tlie result of this experiment 
j that the presence of free alkali materially increases th© 
i amount of foam, the amount present being consideraUy 
more than would be found in an ordinary sample of glue, 
but it is bailed that it would tend to produce foain in 
iwo ways if present in the material from which toe glue 
wist made, or if added in the course of eatmtiDm , Fitett 
i it wmM oomhine with any grease to 
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teoondiv, it would assist in the formation of gelatone, the 
eftect oJ which is dealt with later on. 

(2) The. effect of fmt atidity , — Using the same sample of 
gldfe to test the effect of free acid in glue, the results, which 
Mrill be givtm in Table II., were obtained r--* 


Weight of 
glue taken 
in grins. 

Table II. 

! 1 1 

1 Bubstancp j Made up, 

1 added. to o.c. 

1 1 

c.c. to 
top of j 
foam, j 

c.c. to 
top of 
solution . 

1 

1 

c c. 

fo.aTn. ; 

6 

6c.c.N/ftH8HG4 

1 

1 60 

75 

! 45 

1 30 i 

6 

;10e.(:.N/sH,HO4 | 

1 60 

90 

45 

1 45 1 

6 

6 c.c. HaBOa ! 

60 

86 

46 

41 


•76% m.j. 






As in the case of free nlkali, the acidity is liigher than 
would be expected m an ordinary sample of glue, so that 
free acidity can hardly lx* (ionsidered as tending to ])roduce 
foaming in glue. It has lx*en found, however, as will bo 
seen from the following exporinumts, that sulphurous acid, 
sometimes used, as a preservative and bloat^hing agent, 
does, as one would exjwet, lend to increase the loam, 
though not considerably. Four sample cakes of glue were 
obtained as follows; — (1) Bleached with siilphiiroiiN acid 
(boric acid present) ; (2) Unbleaiihed (boric acid prtiscnt) ; 

(3) Bleached (bfiric acid absent) ; (4) Witliout bleacbmg 
or boric acid, 5 gnus, of each siibjecU'il to the foam test 
gave the following results ; — 

Tablk III. 


under heat in the proceiui of maaulMture only tends to 
produce foaming glue» and the manufacturer who euooeede 
m reducing the period under heat to the shortest powible 
will, in all probabilitv, produce the least foaming glue. It 
would be a rather dimcult problem to manufacture glue 
without heat, but I am convinced that by careful atten- 
tion and improved methods of manufacture the amount of 
foam in glue could bo reduced to a minimum. 

The next question to consider was, in what way does 
heat tend to bring abtuit foaming ? The only theory 
which seems to suggest itself as a probable explanation is 
that, under the continued Influence of heat, hydrolysis 
of the gelatin (first formed from the collagen of the 
maforial oiwratcd upon) to gelatone must take place. 
Trotman and Hackford have shown that, under thoinfluenoo 
of heat, the nitrogen precipitaletl by zinc sulphate decreases, 
and what thev term }Kq'tonc, or gelatone, nitro^n 
increases ; and it has bwn shown in this paiHir that the 
foam also increases, so that it would appear reasonable to 
conclude that gelatone is the principal foam -producing 
substance in glue. 

Gelatone not being obtainable, the analogous substance, 
peptone, was used in some exjaTiments. 

Five urms. of dry }H‘ptorie, treated like a sample of glue 
in the foam test, gave so much foam that it was imimsslble 
to raeasuit; it. 

J£xiK>riinentH were then made by adding to glue varying 
quantities of dry jieptoue and estimating the amount of 
foam produced with the following results : — 

Tabi.e IV. 

The (ifject oj pepfone^ 


No. 

Weight of 
glue taken 

Made up 

<• c. to top j 

C.C. to top 

c.c. 

Weight of 
i glue taken , 


in grms. 

to c.c 

of foam. 1 

of solution. 

foam. 

1 in grms i 

1 

6 

i 60 

82 

46 

37 

1 '' 

2 

! 6 

' 60 

77 

45 

32 


3 

6 

6(1 

80 

46 

35 

! 5 1 

4 

5 

' 60 

76 

45 

31 

; 5 
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Peptone 
added 
ill grins. 


0-02 

0-05 

0*10 

0«60 


Mode up 
to c.c 


: c.c to 
[• c. Uj top I toj) of 
of foam. ! soiutlon. 


60 7S I 

60 I 86 I 

50 »:» : 

60 above 100 


46 

46 I 40 

46 ' 4H 

46 I atKive 56 


Boric acid apjiears to have little or no Influenri* on the I 
amount, of foam produced. 

(3) The c/Ject of zinc rom'fMJiind it.— 7 aik' H[i\pheitv &p])oaTH [ 
to lengthen the time required for the foam to the away. | 

(4) The effect of heat, — fitX) e.e. of a 10 pr cent, solution J 

of glue, 50 c.c. of which gave 28 c.c. of foam, was kept at a t 
temperature of 180"“ F. for seven hours. At the end of the ; 
first hour 50 c.c. taken out gave 30r,c. of foam ; after three 1 
hours 33 e,c. of foam, and after seven hours 37 c.c. of foam, i 
A gradual inerease in the amount of foam is produetid as the J 
period under heat is lengthened. 500 c.c. of a 10 jior cent. ' 
solution of glue having a foam test of 22 c.c. was made. 
This was also kept at a temmiratiire of 180° F. for seven ' 
hours with similar results. After the first hour there were 
24 c.c. of foam, after the second 27 c.c. of foam, at the end ; 
of seven hour.s 32 c.c. of foam. i 

From these results it appears that heat must be a very ' 
important factor in producing foam, and further experi- 
ments confirm this. 

A sample of glue-size was taken at a stage in the process i 
of manufacture where the period under heat had only ' 
been short. A jKirtion was made into a 10 j[)er cent, solu- 1 
lion, no preservative being prewnt. 50 c.c, of this solution 
subjected to the foam test gave only 20 c.c. of foam which , 
rapidly died away. After further tri^atmeut with boric 
acid and bleaching 50 c.c. of a 10 per cent, solution gave 
26 c.c. of foam. The glue-size then underwent a further , 
period of heating for concentration, and, when a sample 
was diluted to a 10 per cent, solution, it registered as much 
as 45 o.c. of foam. Other sample cakes of glue made from 

? [lue-size, taken at the early stage of the process of manu- 
acture as in the last experiment, were then tested in 
the usual way ; 5 gnus., made up to 60 c.c., gave 20 o.c. of 
foam which" soon disappeared. Sample cakes obtained 
from the final stage of tne process fosted in the same way, 
gave 42 o.c. of foam. 

Heat, then, apjiears to be the all-important factor in 
producing foaming glue; the prolongation of the time 


ap}K*ars reasonable that gelatone would act in a similar 
manner to peptone in protlucing foam. 

(5) The presence of AJueins.—lf gelatones were the only 
foam- producing substance in gelatin or glue, one would 
ex|X‘<*l to linrl a pro[K)rtional relation between the gelatone 
nitrogen of glue and the amount of foam produced ; 
generally s|>eaking. this is so, but exceptions have been 
found, as will be seen on reference to the following table : — 

Table V. 


1 (lelaUineN 

Total Gelatin by differ- c c. to 
Ko. nitrogen by ZnSO* : enre on j top of 
, as gelatin. ^ gelatin, i foam. 


c.c. to CO. 
top of foam, 
solution. 


7«'26 68-6:i J»-7.1 

7y*6« ! 72-19 1 7-37 

78-26 72*19 6*87 

74*39 61*89 ! 12-47 


96 

73 

78 

83 


46 

46 

46 

46 


6(1 

28 

25 


Nos. 1 and 4 were known to be prepared from material 
which underwent little or no preparation prior to boiling, 
while Nos. 2 and 3, though going through the same boiling 
process, were made from prepared material — No. 3 
receiving rather letter cleansfog than No. 2. The presence 
of mucins would explain this difference, and confirmation 
has been obtained on this point by adding to solutions of 
glue, varying quantities of wash waters from the cleansing 
operations, and estimating the foam produced ; with 
increasing quantities of wash Water there was a corres- 
ponding increase in the amount of foam. 

Grease as a foam-producing factor has not been experi- 
mented with, because, with the improved methods of 
degreasing material, it is very rarely that one cornea 
across grease in glue in these days. 

Conatmons.—JAy the selection of good material and 
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nubjMMng it to thorough degreasing and cleansing 
operations, and then reduoing the jwri^ under heat to 
the shortest possible, it is thought that a glue would be 
obtained that would be practically foam free ; but even 
if the materiat be well ijrepared ana the boiling operations 


neglected one must be prepared b ftnd foaming ghw 
resulting. 

Over a large range of samples from various sourew^ * 
British and foreign, no sample of glue has been fou^4s»^ 
be foam free by my test. \ . 


¥ 

Journal and Patent Literature. 


L— PLANT, APPARATUS & MACHINERY. 

[Coniinued from puge 108.) 

^Enolish Patent. 

Separators for liquids ; Centrifugal — ~. Aktiebolaget 
Separator and E. A. Forsberg, Stockholm. Eng. Pat. 
21,190. Oct. 18, 1905. 

The claim in for a Hcparator in wliich the relative propor- 
tions of the separated liquids can he regulated by resist- 
ances which are adjustable from the outside of the bowl. 
The resistance® consist of strips, wings, &c., placed between 
the inner wall of t he bowl and the liner, between the bowl 
and the upper plate, or in the space between the bowl and 
the top disc. — W. H. C. 

Unitki) States P.atbnt.s. 

Drying-machine. ,T. H. Lorimer, Philadelphia, Pa. 
U.S. Pat. 811,300, Jan. 30, 1000. 

The material to be dried is carried between a pair of endless 
l^ands or aprons of o^ien-work through a chamber through 
which air circulates. The hands have sproiiket chains 
at their edges wliich |iasM over guide-whwls at either 
end of the cnanilKT, where thi'y are slightly separated to 
allow of the supply or discharge of the material being 
treated. 'I’lie hands travel backwards and forw’ards 
within the chamber, and the ujqsT band is prevented 
by guides fixed to the walls of th<* chamber from pressing 
too heavily uixin the lower one which carries the material. 

— W. H. C. 

Drying and Conditioning machine. J. H. Lorimer, Phila- 
delphia. Pa. U.S. Pttt. 81 1,307. tTan. 30, 1900. 

A DRYING and a conditioning chamber are placed end to 
end and the materials to be treated are jwssod through 
them in succession, being carried on an endless band in a 
manner similar to that described in the preceding abstract. 
The drying and the conditioning mediums are circulated 
in each chamber inde}»endcntly. — W. H. C. 

Furnace. T. Huzuki, Kunamiira. .Japan. U.8. Pat. 
812,380, Feb. 1,3, 1900. 

See Eng. Pat. 3015 of 1905 ; this .L, 1906, 1054. — T. F. B. 

Furnaces ; Method, of preserving the inner toalls of . 

F. C. W. Timm. Hamburg. L.S. Pat. 812,619, Feb. 13, 
1900. 

See Fr. Pat. 363,606 of 1905 ; this J., 1906, 1020.— T. F. B. 
French Patent. 

Gaseous mixtures, especially the oxygen and nUrogen of the 

air ; Ap^paraiua for mechanically separaiing . 

E. F. M. Farcot. Fr. Pat. 358,807. Oot. 10, 1905. 

The gaseous mixture is led into a box or chamber made in 
the fwm of a sector of a circle, the inlet being at the centre 
of the circle. This box is rapidly rotated, whereby, it is 
claimed, the lighter gas is carried round with it, whilst the 
heavier gas tends to collect in that portion rewmost to 
the direction of rotation. — A. 8. 


II.— FUEL, OAS, AND UGHT. 

(Coniinued from jHJtge 170.) 

Power production ; Modern and its ^latioii to ihs 

coal resources of Great Britain. (4. T. Beilhy. Address 
to the Glasgow University Eng. 8oc., Jan. 11, 1906. 

At a moderate estimate there are in Great Britain steam 
engines and lioilers with a yearly output pf 5,000,000 h.p, 
which consume not less than 5 lb. of coal per i.h.p. hour or, 
roughly, 60,000,000 tons per annum (see this J., 1899, 648). 
The author advocates the use of6g(u» engines and 
turbines whereby the coal consumption might be reduced 
to 1*6 lb. jier iJi.p. hour, or a total of 12.000,000 tons. 
33us would imply an annual saving of £9,800,000, whilst 
the cost of niRKing the change in plant need not exceed 
£50,000,000, or. if the power is to be delivered as elec* 
tricity, £60,000.000. The use of protlucer gas, such as 
Mona gas, in efticiont internal comnustion enmnes or the 
employment of steam turbines, gives a means oi producing 
power in bulk as (shoaply as at certain of the more 
important water-fiower stations in America and Europe. 
Apart from the gains to the individual manufacturer who 
consumes, and the engineer who supplies this power, 
the nation derives a great economic j^vantam by the 
conservation of its coal resources, more especially in view 
of the steoilily increasing demand for 'power per head of 
the population, which, if it liad to be met by the old 
wasteful system, would still further tax the coal resources. 

—B, L. 

Bunsen flame ; Study of the . W. AUner. J. Gas- 

belenchl., 1905, 48, 1036-1041. 1067—1066, 1081—1086, 
1107—1112. 

Haber and B/ichordt (this J., 1904, 076) have shown that 
the ternjieraturc of the inner cone of a Bunsen flame (see 
this J.. 1891, 992, 993) supplied with coal gas, m^ be 
calculated from the chemical composition of tUeiprOauets 
of combustion, by making use of the altera tion of the con- 
stant k of the equilibrium with the temperature. 

The author has extended this investigation to the oases of 
flames supplied with mixtures of: carbon dioxide and! 
hydrogen, carbon monoxide and hydrogen, metbane and 
h}rirogen, methane, hydrogen and carbon dioxide, bensene 
and hydrogen, b'uizene, hydrogen and carbon dioxide, 
and pure benzene. In all these oases, except with the two 
first-mentioned mixtures, the tem|)erature could be calcu- 
lated from the composition of the products of combustion, 
but in the cewe of the benzene flame, it was found necessary 
to withdraw the combustion gases from the lowero^ion 
of the flame, since with such a hot flame (about 2000^ 0,) 
the equilibrium is displaced during the withdrawal of the 
gases through the cooling zone at the upper part of tho 
inner flame. In the case of the mixtures of hydrogen 
with carbon dioxide and carbon monoxide respectivwy, 
it is probable that the temperatures proilucod ore not 
sufficiently high for equilibrium to be attained in a short 
time. — A. S. 

Auer burner : Radiation of the . H. Rubemt. J* 

Gasbelouoht., 1906, 40 , 25 — 30. 

The author examined the total emission spectra of the 
incandescent Auer mantle, the spectral r^on studied 
ranging from Xa= 0*45/4 to X=sl8/4. Measuretnents wem 
mMe with an incandescent Auer mantle, the Bunsen fiame* 
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teoondiv, it would assist in the formation of gelatone, the 
eftect oJ which is dealt with later on. 

(2) The. effect of fmt atidity , — Using the same sample of 
gldfe to test the effect of free acid in glue, the results, which 
Mrill be givtm in Table II., were obtained j 


Tablk II. 


Weight of 
glue taken 
in grins. 

1 Bubutanre 

1 addeil. 

1 

1 1 

1 Made up, 
to o.c. 1 

1 

c.c. to 
top of { 
foam. 1 

C.C. to 
top of 
solution. 1 

1 

c c. 
fo.ani. 

5 

Sc.c.N/ftHjHfla 

1 

60 

75 ! 

45 

1 :io 

A 

;10c.(:.N/sH,HO4 

60 

90 

45 

1 45 

5 

6 c.c. HaHOa 

60 

86 

45 

41 


•76% HO a. 


As in the case of free nlkali, the acidity is liigher than 
would be expected m an ordinary sample of glue, so that 
free acidity can hardly lx* (ionsidcred as tending to ])roduce 
foaming in glue. It has lx*en found, however, as will bo 
seen from the following exporinumts, that sulphurous acid, 
sometimes used, as a preservative and bloat^hing agent, 
does, as one would exjwet, lend to increase the loam, 
though not considerably. Four sample cakes of glue were 
obtained as follows; — (1) Bleached with siilphiiroiiN acid 
(boric acid present) ; (2) Unbleaiihed (boric acid prtiscnt) ; 

(3) Bleached (bfiric acid absent) ; (4) Witliout bleacbmg 
or boric acid, 5 gnus, of each siibjecU'il to the foam test 
gave the following results ; — 

Tablk III. 


under heat in the proceiui of maaulMture only tends to 
produce foaming glue» and the manufacturer who euooeede 
m reducing the period under heat to the shortest powible 
will, in all probabilitv, produce the least foaming glue. It 
would be a rather dimcult problem to manufacture glue 
without heat, but I am convinced that by careful atten- 
tion and improved methods of manufacture the amount of 
I foam in glue could bo reduced to a minimum. 

The next question to consider was, in what way does 
heat tend to bring abtuit foaming ? The only theory 
which seems to suggest itself as a probable explanation is 
that, under the continued Influence of heat, hydrolysis 
of the gelatin (first formed from the collagen of the 
maforial oiwratcd upon) to gelatone must take place. 
Trotman and Hackford have shown that, under thoinfluenoo 
of heat, the nitrogen procipitaletl by zinc sulphate decreases, 
and what thev term }Kq'tone, or gelatone, nitro^n 
increases ; and it has bwn shown in this pa^Hir that the 
foam also increases, so that it would appear reasonable to 
conclude that gelatone is the principal foam -producing 
substance in glue. 

Gelatone not being obtainable, the analogous substance, 
peptone, was used in some exjaTiments. 

Five urms. of dry }H‘ptorie, treated like a sample of glue 
in the foam test, gave so much foam that it was imimsslble 
to raeasuit; it. 

Kxieninents were then made by adding to glue varying 
quantities of dry jieptoue and estimating the amount of 
foam produced with the following results : — 

Tabi.e IV. 

The (ifject oj pepfone^ 


Weight of 
glue taken 

Made up j 

<• 0 . to top j 

c.c. to top 

C.c. 

in grms. 

to c.c 

of foam. 1 

of solution. 

|foani. 

6 

60 

82 

46 

1 :i7 

! 6 

60 

77 

46 

.•$2 

6 

5(1 

I 80 

46 

.15 

5 

' 50 1 

1 76 

45 

11 


Boric acid apjiears to have little or no Influenri* on the 
amount, of foam produced. 

(3) The e./fect of zinc Zinc sulphate apjiears 

to lengthen the time required for the foam to the away. 

(4) The effect of heat, — ritX) c.e. of a 10 pr cent, solution 
of glue, 50 c.c. of which gave 28 c.c. of foam, was kept at a 
temperature of 180"“ F. for seven hours. At the end of the 
first hour 50 c.c. taken out gave 30 c.c. of foam ; after three 
hours 33 e,c. of foam, and after seven hours 37 e.c. of foam. 
A gradual increase in the amount of foam is productid as the 
period under heat is lengthened. 500 c.c. of a 10 jior cent, 
solution of glue having a foam test of 22 c.c. was made. 
This was also kept at a temmiratiire of 180° F. for seven 
hours with similar results. After the first hour there were 
24 c.c. of foam, after the second 27 e.c. of foam, at the end 
of seven hour.s 32 c.c. of foam. 

From thesfi results it appears that heat must be a very 
important factor in producing foam, and further experi- 
ments confirm this. 

A sample of glue-size was taken at a stage in the process 
of manufacture where the period under heat had only 


Weiglit of 
i glue taken , 

Peptone 

added 

Mode up 

(• r. hj top 

c.c to 

1 toi) of 

C.C. 

1 in gnns i 

in grins. 

1 

to c.c. 

of foam. 

1 solution. 

foam. 

1 6 : 

0-02 

60 

78 

46 

11 

5 

0-05 

60 1 

86 

1 46 

1 40 

! 5 , 

0*10 

50 

91 

: 46 

' 48 

; 5 

0-60 

60 

above 100 

t 45 

1 almve 


Peptone and gelatone being analagous substances it 
ap}K*ars reasonable that gelatone would act in a similar 
manner to peptone in protlucing foam. 

(5) The presence of AJncins.—lf gelatones were the only 
foam- producing substance in gelatin or glue, one would 
ex|X‘<*t to linrl a pro[K)rtional relation between the gelatone 
nitrogen of glue and the amount of foam produced ; 
generally s|>eaking. this is so, but exceptions have been 
found, as will be seen on reference to the following table : — 

Table V. 

1 (lelatiineN ' 1 I 



Total 

Gelatin 

by differ- 

c c. to 

C.C. to 

No. 

nitrogen 
as gelatin. 

by ZnSO* 

ence as 
gelatin. 

top of 
foam. 

top of 
solution. 

1 

78'26 

' 6,8.6;i 

19-7.1 

95 

46 

o 

79-66 

I 72-19 

! 7-37 

71 

46 

3 

78-26 

72-19 

6-87 

78 

46 

4 

74-36 

61-89 

! 12-47 

81 

46 


been short. A jKirtion was made into a 10 j[)er cent, solu- 
tion, no preservative being prewnt. 50 c.c. of this solution 
subjected to the foam test gave only 20 c.c. of foam which 
rapidly died away. After further tri^atmeut with boric 
acid and bleaching 50 c.c. of a 10 per cent, solution gave 
26 c.c. of foam. The glue-size then underwent a further 
period of heating for concentration, and, when a sample 
was diluted to a 10 per cent, solution, it registered as much 
as 45 o.c. of foam. Other sample cakes of glue made from 

? [lue-size, taken at the early stage of the process of manu- 
acture as in the last experiment, were then tested in 
the usual way ; 5 gnus., made up to 60 c.c., gave 20 e.c. of 
foam which" soon disappeared. Sample cokes obtained 
from the final stage of tne process fosted in the same way, 
gave 42 o.c. of foam. 

Heat, then, apjiears to be the all-important factor in 
producing foaming glue; the prolongation of the time 


Nos. 1 and 4 wore known to be prepared from material 
which underwent little or no preparation prior to boiling, 
while Noa. 2 and 3, though going through the same boiling 
process, were made from prepared material — No. 3 
receiving rather letter cleansfog than No. 2. The presence 
of mucins would explain this difference, and confirmation 
has been obtained on this point by adding to solutions of 
glue, varying quantities of wash waters from the cleansing 
operations, and estimating the foam produced ; with 
increasing quantities of wash Water there was a corres- 
ponding increase in the amount of foam. 

Grease as a foam-producing factor has not been experi- 
mented with, because, with the improved methods of 
I degreasing material, it is very rarely that one cornea 
across grease in glue in these days. 

I Conatmons.—JAy the selection of good material and 
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Tided with a. mmilar valve, 17, and 16. If it bo desired 
that the gas ahonld bo permeated bv the liquid in the 
form of a ipray, sprajing nozzles, 24, may bo provided. 

Gases ; Portable storage vessels for liquified . P. 

Heylandt, Erfurt, (Germany. Eng. Pat. 17,884, Sopt. 

4, 1906. 

Twu concentric vcwicls which are connected togotiier only 
at the nock are used, the liquefied gas being contained in 
the inner one and as perfect a vacuum as i>o8sihle being 
maintained in the space between them. The inner vessel 
18 made of porcelain or of some similar non-conducting 
material which is air-tight, solid, and highly unsuscep- 
tible of very considerable, change of tonipeiature,” while 
the outer vessel may be of the same or a similar mat<‘rial 
or of metal. The vessel is susptiiuled, within an outer 
protecting casf!, by an elastic frame carried on trunnions 
by another frame similarly attaclied to the outer ease, 
the whole suspending anangement being similar to that 
used fi)r suspcmding the mariners’ compass, and known 
as a gimbal. The inner double vessel is consequently 
maintained in an upright position wlieii the ( niter case is 
inclined. The neck ot tlie iniKu- ve.ssel is bent outwardly 
and downwardly, in order to remove the joint between the 
two conceutrie vi'ssels as far as possible from the intlucnce 
of the cold, and it- is covered bv a metal cap with a central 
tubular opening closed by a plug of porous material. 

Mauihs far gaft hurners ; Incandescent - . J. E. T. 

Woods, West Norwood. Eng. Pat. 8162, April 17, 1905. 


metal is fused befoneband with the of a miniUte 

, proportion of hydrolgim, oarb^^ allioon, aluad- , 

nium, tin or titftmium. Vot example, hn addition,^ 
about 0*06 per cent, of carbon hardens the product, con * 
Biderably. — H. B. * i, * 

Incandescence electric lamps ; Manufacture of metaUie 
conducting bodies {tungsten and molybdenum^ for -•“ta 
A. Just, F. Hanaroan, Vor. Eloktrizitiits 
Landesbergor and 1. Salzmann. Fr. Pat, 368.272| 

I Oct. 4, 1906. 

j In manufacturing filaments of tungsten or molybdenuih, 
j if the fused metal, which always contains some carbide, 

I be used as starting material, it is first drawn into wires 
! and these are then heated in vacuo by moans of a pro* 
i grossively increasing current, so as to distil off the carbon 
and thus raise the fusing point of the filament. If the 
starling material be a reducible compound, such eu9 the 
oxide or sulphide, it is made into a plastic mass by means 
of water or other volatile non- carbonaceous agglutinant, 
moulded into the desired form, and heat«d intensely in 
an atmosphere of hydrogen. If the pulverulent metal 
be used, it is first rendered plastic by* mixing it with 
sulphur and a sufficiency of carbon bisulphide, or by 
heating it with sulphur till the latter becomes plastic ; 
the plastic moss is moulded to the desired form, and heated 
in hydrogen, ho that the sulphide first formed is reduced 
I to the metallic ^tato. — H. B. 


A thin wire, composed of an alloy of nickel, et^balt. tvuig- 
sten, tin and copper, is covered with asbi'stos; th<‘ covered 
filament is woven into mantltw, impregnated with 
gluoinum chloride and a cerium salt, and baked a tover 
(100° F. to convert tin; salts into oxides.— H. B. 

Tantalum, wire ; Incaiulcsccncc bodies of ~ — for electrical 
glou> la 7 nj>s. hliemens und Holske Akt. (les., Berlin. 
Eng. Pal. 18,406, Sept. 12, 190.7. Under Int. Uoiiv., 
Oct. 13, 1904. 

,4kk Addition iu Fr. Put. ,321,412 of 1902; following 
these. — T. F. B. 

Unitkd States Patents. 

Gas piodurers, C. Ellis. Assignor to Combust urn Utilities 
Co.. New York. U.H. Pat. 811,208, Jan. 30, 1906. 
The producer is constructed of a shell with a clos'd lower 
end forming the ash chamber ; a partition across the 
chamber divides it- into compartments, each containing a 
screw conveyor for removing the ash ; an upwardly 
tajx'nng bathe-wall extends across the shell above the 
partition and at an angle thereto ; and Idast tuyeres, 
projecting through the sides of the shell, are directed 
against the baffie-w’all. — H. B. 

Gas ; Apparatus for generating . B. E. Eldred and 

C. Ellis. Assignors to Combustion Utilities Co. New 
York. U.S. Pat, 811,706, Feb. 6, 1906. 

The claim is for the combination of a gas-producer with 
a water-gas generator. A regulated proportion of carbon 
dioxide from the flues of a steam boiler is mixed with the 
air supplied to the producer, and the products from the 
two generators con be mixed in any desired i>rtmortioi\s 
by regulating valves fixed on the mains leading from the 
generators to the distributing main. — W. 11. C. 

French Patents. 

Mantles [jufe fabrics ] ; Incandescence . T. Schiefner. 

Fr. Pat. 358.262, Oct. 4, 1906. 

Jittb is employed for the manufacture of mantle fabrics 
in the usual way. — H. B. 

Incandescence dcctric lamps ; Manufacture of . 

Biemens und Halske A.-G. First Addition, dated 
Sept, 14, 1906, to Fr. Pat. 321,412, May 26, 1902 (this 
J., 1903, 206). 

In order to harden a filament composed of tantalum, the 


ni.-DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

{Continued from page 172.) 

Coal ; Decomposiiion of at relatively low temperatures, 

E. Boernstein. Verh. d. Os. Deutseh. Ntf. u. Aerzte, 
1904, II. Theil., I. Halfte, 141—142. Chem. CJentr., 
1906, 1, 497. 

Experiments were carried out with eight different West- 
phalian coals ; from 3 to 5 kilos, of each wore subjected 
to a kind of fractional distillation, the toniporaturo being 
kept constant at certain points until the decomposition 
at such temperature was complete ; the highest tempera- 
ture attained in the experiment-s was 460® C. The dis- 
tillation residues, although showing essential difforenoes, 
were more nearly alike in composition than the original 
coals. The amounts of the aqueous distillates from the 
coals were iu the same order as the “ oxygen-numbers ** 
of the raw materials ; they contained small quantities 
of ammonia and hydrogen sulphide, and also catechol 
(except in the case of {Shamrock bituminous cool — 
“ Fettkohle ”) ; phenol, on the other hand, was only present 
in one case, and then only in traces. The gaseous pro- 
ducts of distillation did not Gxh|bit differences corres- 
ponding with those shown by the different coals ; com- 
ared with ordinary coal-gas, they were characterised 
y a higher content of heavy hydrocarbons (5—14 pear 
cent.) and of methane and its homolo^es (66 — 76 pet 
cent.), and a lower content of hydrogen (6 — 16 per centw). 
Of the tars, seven had a specific gravity between 0*96 and 
0*98, whilst the eighth had the sp. gr., 1*03. Their “hy- 
^ogen- and oxygen-numbers ” corresponded rougblk 
with those of the coals from which they wore derivso, 
and there was some relation between the “ oxygen- 
numbers ” and the content of higher phenols. The tart 
from the bituminous, gas, and naming coals began to 
distil at about 70° — 80° C., but the tar from a forge-coal 
only at 116° C, ; they did not contain any aniline, tbio- 
I phene, naphtbalene or anthracene. The seven U^t tani 
contained quantities of paraffins (m. pt. 66®— 0.) 
ranging from 0*3 to 2 per cent. ; the dghth highei>Ujiling 
tar was free from paraffin, but from the fraction disffipiUig 
at 376®— 436 ° C. obtained from it, a small quantity of 
greenish-yellow crystals, probably isqmethylanth^aoeBo 
wan separated. — A. S. 
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Pdrdtum ; Boryalaw crude . M. Wiftlezynskl. 

Chem..Zei^., 1906, 80 , 106—109. 

^^Tin analyaia of 21 sampleil gave the following range of 
valw»:-~Sp. gr. at 17-6^ C., 0*8368-~0*9634 ; yield of 
crude “ benzine ” (sp. gr. 0*760), 6*2 — 19 cent. ; 

petroleum distillate (sp. gr. 0*760 — 0*H60), 37 — 61 per 
cent; paraffin, 0*68«— 13*8 per cent, (though only three 
1 'samples gave less than 6*5 per cent.). These figures, 
however, do not represent the commercial oil, which is 
warmed fc facilitate the separation of dirt and water, 
and often also Wore piping, so that a considerable quantity 
of t|ie light constituents is dissipated. The author con- 
cludes that though there are no great fluctuations in the 
composition of Boryslaw oil, which is, in the main, poor in 
light fractions (“ benzine ”) and rich in paraffin, it 
cannot be regarded as liomogeneous. Changes arc even 
noticeable in the oil from one and tlie same wcsll when the 
latter has been worked for some con.siderable time. Wells 
at lower levels jiroduce oil richer in jiaraflin than thost^ 
at higher levels, though in the latter the oil appears in 
association with ozokerite. — C. S, 

Paeudociimcne Bnumunian vetnilcinn : Presence of . 

P. Poni. Ann. Scient. dc 1 Cniv. de Jassy, 3, 217 — 218. 
Chem. Centr.. 1906, 1, 469. 

The author has succeeded in identifying pseudocumone 
in Roumanian jietrolcuin. It has previously beim detected 
in the rietroloums from Rangoon, Baku, Pennsylvania, 
Ohio, Caucasus, Pechclbronn (Alsace), I'amow (Calicia), 
and Terro de I..avoro (Italy). — A. S. 

Petroleum ; Bleaching the distillation residues of . 

K. Charitschkow. Westnik shirow. weschtscli., 1906, 
6 , 135. Chem.-Zeit., 190(), 30, Rep., 35. 

Recently, in the manufacture of lubricating oils, the 
puriflcation of the jiroducts has been effected, not by 
distillation, but by means of chemical reagents; these 
products, which constitute the so-called “ viscosinc,” 
have a high viscosity. The residues are freed from 
resinous substancae, and bleached to a certain extent 
by treatment with sulphuric acid ; the residue-s from 
Orosny petvoUmm are more cosily bleached in this way 
than tlie re.sidues of Baku ja^troloum. The re.sidue from 
Baku lubricating oil (“ goudron ”) is very diflicult to bleach ; 
■even when dissolved in benzine and treated with sulphuric 
iSLcid, it remains black and opaque. For those ^iroducts 
which are not readily acted upon by sulphuric a<*,id alone, 
an addition of 4 per cent, of potassium bichromate on th<i 
weight of the acid, is advantageous. Bv treatment with 
this reagent a solution of “goudron'’ m benzine or 
ligroin, becomes dark brown in colour, and clear. The 
action of the sulphuric acid and jKitassnim bichromat.e 
reagent on 10 samples of Baku “ goudron ’’ was examined. 
After tlie treatimmt, the oil was washed with caustic soda. 
The sum of the jiercentagcs of treated oil and resinous 
matter removed was invariably gri^aler than 100. In 
many oases the sjiecific gravity of the solution of the 
“ goudron ’’ in lienzine was higher after the acid treatment 
th^ before.— A. S. 

Petroleum Production of the United Slates. Oil, Paint 
and Drug Reportt‘r. 'I'hrough Chem. Trade J., 
Feb. 24, 1900. 

The production of ]xdrolcum in the United Hlates during 
the year 1905 has shown considerable increase over tlint 
of tHe year preceding, due to the active prosecution of the 
search for oil in the newer jiroducing sections, notably m 
the State of Kansas, in Oklahoma and Indian TerntorieH, 
and in California, while the older producing .States, Peun- 
svlvanio, West V'^irginia, New York, Ohio, and Indiana, 
show a marked decrease. In Texas and Ixjuisiana the 
'increase has b<x*.u considerable, while- in California the 
increase has been steady. It may well lie doubted if Texas 
can maintain the present rate of production, as there has 
been a steady derrea.so during the {last few months. 'J'h© 
total production in the Unitfxl States rluring 1905 was 
fully 137,000,000 barrels, of which California is {Tedited 
witti 36,000,000 barrels, Texau 3O,0tX),(X)O harrols, 
Iwouisiana 10,000,000 barrels, Kansas and the Territories 
12,000,000 liaiTcls, the Pennsylvania fields (including West 
Virginia, New York, and South-East Ohio) 28,tX)0,000 


barrels, and the Ohio and Indiana fields, prodHcing what is 
known as the Uima grades of oil, 19,000,000 barrels. 

The exfKirt movement in the various petroleum pro- 
ducts, while showing an increase of 179,710,000 galls., did 
not meet the expectations that had been entertimed. It 
was the ^neral belief that owing to the war in the Far 
East, and later to the almost total destruction of the 
Rufwian oil producing and refining plants, the demand for 
American oil would Ix^ increased to an extent which would 
tax the capacity of the refineries. It ap^ieared, however, 
that the producers in Roumania, (lolicia, Sumatra and 
Borneo entered the field, and coniiietition followed to 
secure the trade the Russians hod enjoyed, the result being 
that only a part of thi.s trade fell to the American refiners. 
All the products, however, showed an increase in the 
amounts exported, 1’he exports of crude oil during the 
past year showed an increase of h,290,(HK) galls., the 
increase l>eing entirely in the shipments f)f Texas fuel oil. 
The i‘xport movement has kxm very irregular, the amounts 
lx*ing, m gallons;— 1903, 121.984,693; 1904. 95,974.646; 
1905, 102.264,117. 

The exfK>rts of illuminating oil showed an increase of 
113,097.000 gtdls., an increase which was considerably 
smaller than hod been expected as a result of the con- 
ditions alfectmg Ihi' markets abroad. The shipments 
increased largely following the destniction of the Russian 
ndineries, but during the last three months showetl a con- 
siderable decrease. American oil. however, generally 
reei'ives preference in the KiirojK‘an markets by reason of 
its sn|X'rior quality, hut ns tlie oil fom other countries is 
sold at a lower price, tlii'se have shared Jnrgi'ly in the 
increased requirements. Tin* exports were 1903, 
672,298,431) galls. ; 1904, 745.742,071 galls. : 1905, 

858,839,713 galls. [T.R.] 

E.voi.isir Patent. 

Benzine or petrideum spirit and other liquid hpdroearOou 

mixtures ; Instrument for testing . ('. Koth. 

Eng. Pat. 21,618, Oct. 23, 1905. XXIll.. page 236. 

Uniteo States Patent. 

Lacquer or rarnish \froni oil-gas tar], J 1’ lhart. 

U.S. Pat. 811.503, Feb. 0. 1906. XTUB.. page 224. 


IV.- COLOURING MATTERS AND 
DYESTUFFS. 

{Continued from page 170.) 

Diphenyl methane series ; iStudies of reduction in the 

H. Duval. Comptes rend., 1906, 142, 341—342. 

The author has studied the action of reducing agents 
upon azodiaminodiphenylmethanc. Stannous chloride 
in acid solution reduces this body and converts it into 
a tetramine of the benzidine type with rupture of the 
-N : N- linkage. The product, tntraminodi phenyl met bane, 
(NH 2 ) 2 CflH 3 .CH 2 ,UoHg(NHo) 2 , forms a tetrabenzoyl deriva- 
tive. in. jit. 276'' C. The reduction by zinc dust in alkaline 
media follows another course. I'he azo-group is reduced 
to the liydrazo »taU% and when the; r<‘duce(I solution is 
heat^xi with hydrochloric acid, ammonium chloride is 
split off and /y-diamino-aeridinc, m. pt. 284^" C. is obtained, 

- J. F. B. 

Dia^zonium salts ; lieplaee.ment of ueguliir radicals by 

hydroxyl radicals in . K. Nuelting and M. Battegay. 

Ber., 1906, 89, 79—86. 

In certain diazouium compounds containing electro- 
negative radicals, halogen, nitro, or sulphonic groups 
can bo replaced by hydroxyl groups at the ordinary 
temperature under the influence of soilium bicarbonate 
or acetate, or sometimes even in acid solution. The 
behaviour of the diozo communds from 2.6.6-txiehloro- 
aniline-3-8ulphonic acid, o-mtroaniline-n-sulphonic acii 
2.5-diehloroanjIine-4-Hulpbonic acid ana 2-chloroaniline- 
4-8ulphonic acid in this direction was inveatigated by the 
authors. 2.6.6-TriohloroaniUn©-3-8ulphonic acid woa pre- 
pared by nitrating and reducing l.k4-trichlorobenzone- 
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<5-iulplkin>io aokl* aociMrdmg to the method deaoribed in 
Ger. Wt. 139,327. It forms white needles, readily aoluble 
in hot water, but only idightly in cold water. Ito sodium 
aalt is readily soluble, "the barium salt soluble with difficulty. 
On diaaotieation at 20” — 26” C. in the usual manner this 
acid forms the corresponding diaeoniumsulphonic anhy- ' 

dride, CeHCla-<?® , which yields aro dyestuffs not ! 

C?Uo 

differing much in” shade from those from rrt-amino- 
benzenesulphonic acid. The dyestuff formed with ; 
•naphthol dyes wool in fine orange shades. With a 
ydrochloric acid solution of cuprous chloride the diazo 
compound readily forms 2.3.4.6-tetrachlorobprizene'Kul- ' 
phonic acid, which is readily soluble m water. If the 
trichlorodiazoniumsulphonic anhydride is introduced into 
a cold arpicous solution of 2 mols. of sodium bicaihonate ; 
or acetate the solution turns yellow and the dicldoro- i 
•diar.ophenolsulphonic acid is formed, 'rins is converted 
by a hydrochloric acid solution of cuprous chloride into : 
trichlorophenolsulphonic acid and combines with {i- 
naphthol to form the corresponding az<» dyestuff, widt h ! 
yields on reduction ri.fi-dichloro-2-aniinopheno1-4-Hul- 
phonic aoid. The azo tlyostuff dyes wool in retl shades 
with a brownish tint, which arc turned to violet- brown 
by the tuition of alkalis, and to violet, fast to alkalis, by 
treatment with bichromate and sulphuric acid. If the 
•dyeings on wool are treated with copper sulphate fine 
crimson shades are obtained. 2.4.fi-Tribromoaniline-4- 
sulphonic acid was obtained according to the- method of 
Berndsen (Annnlen, 177, Hti), by the action of <‘\cesK of 
bromine on metanilic acid. It is diazotiseil in the same 
manner as the tnchloro-acid. The dyestuff formed with 
^-naphthol yields very similar shades to those from the 
trichloro compoun<l and from metanilic acid. Jhe 
<lyeingH are not- sensitive to alkalis. By the action of 
sodium bicarbonate on the dinzo compound, 1 mol. of 
bromine is replaced by hydroxyl. The product was not 
isolati'il, but was < <)mbincd with /l-naplithol. By analogy 
with the chloro-dcri vative it is probalile that the bromine 
atom in position fi is rc.placed, 2.4-dibiomo-tbhydr<)xy- 
<liazobenzcne.3”Hulphumc acid being lormed. I be 
jS-naphthol dyestuff yields rod shades on wool, unstable 
to alkalis, wl’iicli are converted into dark violet shades, 
fast to alkalis, by cliroming. 2.r)-l)ichloroundine‘4. 
sulphonic acid was prepared by ISioclting and Kopp 
<Ber., 1906, 88. 3613). Its diazo-anliydridc is prepared in 
the usual manner anti combines with /.3-naphthol to form 
a dyestuff yielding very similar shades to Orange II., the 
eorresponding tlerivativc of sulphanilio acid. If the 
diazo-anhydridc is treated with sodium bicarbonate and 
then combinetl with )3-i)aphthol a red dyestuff is obtained, 
showing the typical reactions of an o-hydroxyazti com- 
pound. On chroming, the shades produced by it are 
changed to tlark violet. In a stMlium bicarbtmate solution 
of the diazo compound, which was allowed to stand until 
it no longer combined with azo-component-s, only 40 per 
cent, of the chlorine was found to liave been l onverted 
into chloride, showing that in this cose the reaction is 
very incomplete. o-Chloroaniline-p-sulphonic acid is 
readily obtained by heating the acid sulphate of o-ehloro- 
aniline to IfiO" C. for some hours at 20- 30 mm. pressure. 
It is rather insoluble in water and forms a readily soluble 
aodium salt. On diazotisiug anti combining with ft- 
naphthol it forms a dyestuff very similar to Orange IT. 
If thejdiazo-anhydride is treated with sodium carbonate 
for some time and then combined with /3-naphthol, a 
dyestuff is obtained wliich yields impure orange shades 
only slightly altered by chroming, and which does not 
show the properties of an o-aminophenol derivative. In 
spite of this about 26 per cent, of the chlorine is split off. 
If the chlorine is replaced liy a nitru group this latter is 
readily displaced. o-Nitraniliuc-p-sulphonic acid f^rras 
a diaaonium anhydride which combines with /3-nanhthol 
to form a dyestuff yielding redder shades on wool than 
Orange II., which shades ore stable to alkalis. If 1 mol. 
of the diazonium anhvdrido is added to a solution of 
2-5 mols. of sodium bicarbonate, carbon dioxide is evolved 
and the liquid turns brown, o-hydroxydiazoben»ene-p- 
sulpKonie acid (sodium aalt) being formed. This com- 
pound combines with Q-mpUM to form a dyestuff 
which yields bright red shades on wool, which are sensitive 


to but are changed to fast dark violet shades on 

chroming. — K. F. 

f 

2.2\4'-Trikvdroxpflavonol ; SyrUf^sts of — K Bpnl- 
fact, 81 V. Kostanecki and J. Tambor. Ber., WIO- 

ai, 

By the action of aromatic aldehydes on o-hydroxyaeeto- , 
phenones in presence of strong sohttioi^ 

compounds containing the group ^<oo.CH^.CH(RKOH) 
are tirst obtained. These split off water immediate^, 
forming either a ehalkone, containing the ^oup 

OH • CHR ^ fiavanonc, containing thq, group 
()J.CH.R 

The diroc'tion in which condensation takes place was 
formerly considered by the authors to depend on the 
nature of the o-hydroxyocetoplienone which was used. 
They now find that it also depends on the nature of the 
aldehyde. By the action of quinacetophenonemouo- 
mcthylether on aldehydes, llavaiioncs have always been 
previously obtained by the authors, butoby the action of 
this lather on 1.3-dimethoxybcnzaldeliydo thev obtain 
mainly 2'-hydroxy-5'.2.4-trimi'thoxychalkone. On treat- 
ment with acetic anhydride and dehydrated soilium acjetate 
this forms a mixture of 2'-acetoxy-r)'.2.4-trimcthoxy- 
ehalkone and# 2-2'.4'-trimethoxyHavanone. The trans- 
formation into the trimc.thoxyfiavanonc may also be 
effected by boiling with alcohol and hydrochloric acid. 
On trcaiirn'iit wilh amyl nitrite and hydrochloric oidd 
the trimethoxyrtavanone form.s a-i8onitroso-2.2'.4'-tri- 
methoxyflavanonc, which dyes in orange shades on 
l obalt-mordant. in brown shades on coiqier-, and in yellow 
shades on uranium-, cadmium- and lett4l-niordant«. When 
boiled with a mixture of glacial arctic acid and 10 tier cent 
Hnl])huri <5 acid this yields 2.2'.4'-trimethoxyflavonol. 
which dyes in yellow shades on alumina mordant. This 
compound forms 2.2'.4' trihydroxyflnvonol, 

/ntflP B t^iiH:^(OH)2, 

on boiling with strong hydriodic a<’id. This substance is 
a strong mordant dyestuff. On alumina mordant it dyes 
ill yellow shmies and on iron in olive-brown to black 

shades. This shows that the cbromogcnic group 

is much more active in presence of hydroxyl groups in 
positions 2' and 4', and is of importance as it helps to 
explain the tinctorial proyierties of Alorin, which, according 
to the authors is 1.3 2'.4'-totrahydroxytlavonol.— E. F. 


' Knot.ihh Patknth. 

, Pkcnylnaphthimidazolc : MiiHofncturc of new amino- 
hykrorylntrd dcrii'fdivo^ of - — . 1). Aliel, London. 

From Act.-Oes. f. Anilinfabr., Berlin. Eng. Pat. 
11,769. June .6, 1906. 

' OuJfi or Isith of the sulplionie acid groups of phenyl* 

! naphthimidazoledisidjihonic aciils, which are m we 
I naphthalene nucleus, may be replaced by hydroxyl groups 
I bv heating with alkali hydroxides pi abtmt 170 C„ lire- 
j ferably in jircscnce of w^ater. The initial material, which 
I has the general formula 

' is tibtained either bv the reil action and condensation of a 
! nitrobemzal derivative of a 1.2-diamlnoxianhthalenediaul- 
I phonic acid, or by tivating with ai'ids the nitrob^naal 
j derivative of a" nitrobenzeneaz<’-2-aminonaphtbaJene- 
disiilphonic acid. In particular, the aminohydroxysul- 
phonic acid of phonyl.l.2-naphthimidaznle is <dalmed. 


Lake« {from azo dyeMuffn ] ; Frodveiion of rid 
J Y. Johnson. Fiom Badische Amlm und Sod* Fnwr* 
Eng. Pat. 82, Jan. 1, 1900. XIIIA., page 224. 
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XTnited State?! Patents. 

IhfeMvff and j^ocess of vmking same ; Anthracene , 

0. Rally, M^heiin, and H. Wol#f. Assignora to 
RAdiBclu* Amlin und Soda Pabrik, LudM'igshafen-on* 
Rhine, (.ennany. U.S. Pat. 811,471, Jan. 30, 1906. 

Sp Sixth Addition x)f June 22, 1905, to Fr. Pat. 349.631 
ot 1 W ; this J.. 190(1, 14. ~T. K R. 

of rfUorinadiig — . A. Sohmidt and 
I A Kronholz. Assignors to Farliwerke vonn. MeiflU*r, 
pcniK und Rriiiiing, Ilochst a/Mnin, (ieriuanv. U S 
Pat. 812.598. Fob. 13, 1900. " 

See Eny. Pat. :?1S2 of 1905 ; Ihm .J.. I9()r,, 904 __•_[’ j,’ 

iV lAnlluwnir i clhw-gvcn, AMrawmvm- '■ 

- — . K. K S. hrnKlt and K. Thiin, Elborteld, (iornianv. ' 
Assignors to Farbonfuhr. of Elborlold (.'o., Now Vorl- ' 
IT.S. Pat. 812.51M>. Fob, 13, 

See hr. Pat 354,070 of 190,7 - this.!., 1905, 1001.- T. F. R. 

JJye tdcei, A ,dhraninmmr ~ 

H. E. Sohmidt Hborh'Id, (^orniaiiy. Assignor to Farln'ii- 
labi. of hlhorfold Co.. Now ^‘ork. LkS. l‘at Hp'^084 
heb. 13, PtOti. 

Skk !m'. Put. :i5:i.5P.lof 190," ; tliis J., 19()5<. 1010. - T. F. It. 

(Jkioian Patents. 

J^rocess of premnnn 
sulplionu acids of -- Farbonfabr. vorni. F. Rnvoi 
und ( o. (Jor. Pat. 10.3,040, Mnroli 0, 1904. 

^ dtmlw n ' 1 p' ‘-ondonKation produotK 

of mtiolKMi/oylhabdofi and thiazolHulphonio iioida, or bv 
condonsing a nitroi>on/oylhalido with a thiazol base, and 
eubwiiuontly Hulphonatnig and loducing. The rosiiltine 
ammo fomjRmtid.s nro of value for (ho product nm of dv«- 
Stulls for in.stati<'r. by diazotising on the iibiv, and 

ar^ ;:tel orang,. „l,ad-« 

fiydro.il/anthraginnoni aryl ahns ; Process for pnuaxna 

mlphomc or ids of . Faibirnfabr. vorm. F. Raver 

mid (o. Cor. Pat. 164,129, March 13, 1904. 

ftboi.s uf tlio liydroxyanthratiuinonoH (Gor. Pat. 
158,631 ; tills J., 190o, 885) are siiljihonabul m the iiKual 
manner, (tenoral y the sulpbonie groups first cnLrthe 
iirvl nucleus, ami then the antluacem^ nuclou». 3'he 
BUlphonation of the foUowing elfiers is do.soribed:- 
Antliranirindiiilnmyl etJiei-, clirvHazuidiphenvl etliei 

phonic aeid of this dyes wool orange shades), anthru- 
ruhndi.o-crebyl ellier, and 1 -phcnylamino-6-pheno.x v- 

r'w^.-"'rR H ^ 

AfUkraccnc scries; Process for prepuruig hi/drazine 

denvatives of the ( ,4 juh race ne dyestn jfs [. 'Farkm- 

^ Aug. 

derivatives of aniinoanthraquinones are «*on- 
vorted by means of sulphiU-s or bisulphite.^ into the diazo 
mlphomc acu H. These may k obtained in tlve solid form 
w HiilphttteK, by ddution of their solutions in eoncentrat^d 
.^phurio fteid. These diazostrlphonie acids are ml.ieed 
^ the eorresponding hydrazine derivatives bv reduc- 
ion, this may 1)0 effeoted by staruious chloride zinc 
sulphurous acid ’or a 
i N/s(j'inN Ikvdrazme-disulphonie acid, 

32''S«: s ."£"i ^ 

crbhI^^‘^'^Th yollowisK.red 

1 • ; .V acid group or gronm mav k^ 

limmaU'd by heating with dilute acids. — t. f! B. ‘ 


Dyestuff ; Pr^s for preparing an U«^ MtmXh 

^%ted for tiui fnanttfa^ure of lakes. 

MarchSpVim!” Ger. P»t m«44, 

Azo dyestufTs, from whicli very fast, bluish-red laices are 
obtainable, may be prepared by combining dkaotiiwd 

--ammo-J-naphthylmethanesulphonic acids with 2 . 3 - 

hydroxynaphthoic acid. Similar dyestuffs are obtained 
from aniline, m-xylidme and p-nitraniline-o-sulphonic anid. 
but their lakes are fugitive in light. T. F. B. ^ 

Hamaioxyhn ; Process for preparing a solid dyestvff from 
A m 4 ^ lll-7S2(b Jan. 4, 1906, 

ulll5 UK12) 

In tin- process described in tlie principal patent, viz., of 
I adding alkali nitrite to a concentrated solution of h»ma- 

' ir^^ ’ ’ fumes 

are evo vned, and hamiati m is produced. This is avoided 
b> working with dilute solutions, c..g., about 2'-" B no 
nitrous fumes nor h^matcin being i.roduced even if the 
solution 1 .S heated.— T. F. R. 

V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

(('otihnuid from jmge 179.) 

^dPA'.Tnhydroxyflacomd : Dyeing properties of . 

M. V. Kostaneeki. V. Jaimrs^ and S. Triulzi Rhv 
1906. 39. 92— 9(;. inmzi. Kei.. 

a2'.4'.Titiiivi.iioMM,AV<)N(,t, ,alle,l l,v the author, 
l^'Soim.nii Mniuls in the sanio rclationalijp to Morin 
4 l'* ‘i*” ' -‘'‘■krAhydroxythivonol) as Fisetiu (3 . 3' . 4'. 
trjhydn»\yfiAvojiol) does to (Riercelm (13.3' 4'- 
Wral,v.lro,xvliavonol ) The synthoMs of R^omorin 
prmcil (o 1 h- diHicnh, anil the dyctuff could not he 
Obtained m a chemieally ]»ure roridilion. but its dveinc 
pro]HM<ieH Mere iiivesligated omJ an acetyl derivative 
wa.s purilied and analysed. Ry the action of KS-di- 

mk.hoNykiv/.a dehyd.‘ on rc.sacotopliemme-mono-methvl. 
ether (pieonol) in presence of sodium hvdroxide, 

2 -hyoioxv4 . 2 . 4drimeth()xvohMlkone, 

18 obtained. On boiling with a mixture of alcohol and 

i thus IS converU'd into 

3.2 .4 -trimethoxyftavanone, 

(GH 30 )-(‘«]l 3 <<^-' 9^-^011,(00113)2. 

CO.CHo 

duivative, which dyes in yellow shades oifcobalt mordant 
This compound, on boiling for a sliort time with a mix- 
tuie of glfuial acetic m id and 10 per cent, sulphuric acid 

yields 3.2'.4'.trimetlu).xyilavonol. ^ ^ 

(CH30)OoH 3<^> • .9"-t'6ll3{OCH3)2. 

>O.C(OH 

which dyes on alumina mordant in yellow shades. On 
boiling with Strong li.yJriodic acid this trimothoxyflavon^i 
yields Hesomonn, 3.2'.4'-trihydroxyflavonol, ^ 


(H0)06ll3<^““.9 ^'oIla(OH)2 
'^CO.C;OH) 

the dvoing nrofiertics of which closely reseinblo those of 
-.2 .4 -trihvdroxvflavonol and Morin ; on hlumina 
mordant hne yellow shades, and on iron mordant intense 

group — (.0 . C(OHk=, and not to the hvdroxyl croun 

wSrssi.rJ;??'" ■"«“ » ”> 

£ ,r4.in,s,ss;^' 

arwf some means for preventing U. J. E. Pilling. ' J^^ 
l>yers and Col., 1906, 22, 6^-66. ^ 

Hanks of cotton yam were dyed with seven different 
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sulphide dyestuffs, under the same conditions, and then 
treated for**’ fixing *' purposes in six different waj'S. The 
hanks were next subjected to heating to l(Hi® C. for 
24 hours, and to 1 10*^, 120®, and 130® C. for 12 hours. 
Subsequently their tensile strengt-h was tested and the 
quantity of sulphuric acid formed, if any, determined. 
In most cases, but particularly in the case of the higher 
temperatures, the fibrcj was found to bo greatly weakened 
and in all cases an appreciable quantity of sutphuric acid 
was formed. The Imuks on whioii the dye had been 
“ fixed ” by means of copper salts were the weakest. 
In a second series of experiments the yarns were stored 
at the ordinary leinperaturea for different i>eriod.s, 
varying from one to seven montlia. In these experiments, 
it is stated, the hanks ti.\cd by exposure to the nii or 
by chroming, gave iKdter results than those fixed in other 
ways, showing eilhot no, or very slight, weakening, and 
producing either no, or very small, quantities of Hulpiiiinc 
acid. The methods of ufter-treatinenl adopted were 
briefly: (1) exposing the wet waslied-off yarn to the 
atinosphero for 24 hours ; treating for 15 minutes at 60® C. 
in (2) a bath containing 3 |K*r cent, of potassium bichromate 
and 6 pei cent, of 20 \) 0 ,r oent. acetic acid ; (3) 3 jM-r cent, 
copper sulphate solution ; (4) .3 per cent, of jK)lassuim 
bichromate, 3 jn'r cent, of copper sulphate, and 6 per 
cent, of 20 jK?r cent, acetic acid ; (6) 3 per cent, ferrous 
sulphate solution ; (6) 3 f>er cent, chrome alum solution. 
I'he author concludes tliat the tendering observed was 
pro<lueed by the formation of sulphuric acid. A third 
series of experiments was undertaken to show that the 
sulphuric acid was formed solely from the dvestulT. 
Skeins were impregnated with a 1 jxir cent, solution of 
sodium sulphide and then treated by each of the six 
“ fixing ” jiroeesses without })revious washing off. 'Phey 
were then heated to 100® C. and 130® (’. for 12 and 24 hours 
respectively, but no sulphuric acid could be found, 
or only an infinite.simal amount. The formation of 
sulphuric aiiid it is, therefore, concluded, is due to oxidation 
of tV dye-stuff molecule. In a further senes of exjauMineuts 
tlio dyed yarns were sulijected to the action of sulphurous 
acid tor two hours (1) lu the wet state, (2) dry. 'fhe author 
finds that sulphurous acul rofs the dyed yarns under 
the conditions of his experiments, if they have been 
aftcr-treab'd with copjK^r or iron salts, es[KM ially in the 
moist state. 'I’he results obtained from each senes of 
experiments are shown in tabular form. They show 
according to the author tliat no Imrd and fast rules can be 
laid down for tlie sulphide blacks ; that they should not be 
treated alike, but eaidi individual lu the manner liest 
suited to its projK^rties, but that the use of cojiper salts 
for after-treatment must be. avoided. Special attention 
is drawn to the fact that yarns treated with hiehromati* 
and acetic acid, or subjected to atmospheric influence 
afU^r dyeing, kept practically iu normal condition after 
many months’ exposure. In general, to prevent U.n- 
(loring of goods dyed with sulphide blacks, the author 
recoinmeiuls that the dyed goods should be impregnated 
with a carbonate or acetate ; if this be impracticable, 
in the casc^ of after-treatment with clirome is advantageous 
111 the case of most dyestuffs. — H. L. 

Enqixsh Patents. 

Gotlon^awd hulls or cither waste yrodncls containing fibrous 

materials ; Processes and a2)paraivs for treating . 

C. Knopf and Bremer BaumwolJ-Werke, C. Knopf uiid 
Co. Hemelingen, Germanv. Eng. Pat. 12,650, June 
19, 1905. 

The waste materials are treated in suitabh'. digesters, 
autoclaves or similar vessels, witli solutions of reagents, 
which are capable of dissolving both the imjiurities of the 
fibres and the hull-residues, without however, notice- 
ably attacking the fibres themselves. Suitable reagents 
ore alkalis, alkaline eartlis, dilute acids, alkali sulphites 
and sulphates, and calcium, magnesium, potassium and 
sodium bisulphite. The treatment is etieoted under a 
pressure of about four to six atmospheres, and after the 
hulls have been sufficiently macerated or softened, the 
fibres to be recovered are mechanically separated there- 
from by washing, bating, and sifting operations. — D. B. 


Silk; Manufeteture of artificial G. Dietl, Berlin. 

Eng. Pat. 16.029, July 21, 1906. 

See Fr. Pat. 366,323 of 1906 ; this J., 1900, 16.— T.F,B. 

Evaporator for evaponUing the liquid in brewers* loaa/i, 
spent wash or pot alt from di^illeries, ivaste or spent 
dues and the like, and concentratina the solids in the same ; 
the evaporator being also applicable as a S7noke washer, 
A. B. Lennox and T. Mackenzie. Eng. Pat. 8342, 
April 19, 1906. XVI^IB., page 231. 

Dye~watcr and similar efiHvents ; Apparatus for purifying 

. W. Mcl). Mackey. Eng. Pat. 11,410, May 31, 

HK>5. XVIII/f., page 231. ' 

Uniteo States Patent. 

Fornmldehydt'-hydrostdphilc and process of meiking same, 
E. A. Fourneaiix, Assignor to H. A. Metz, Now York. 
U.8. Pat. 812.124, Feb. 6. 1906. 

A BASIC zinc formuldehyde-fiydrosulphite, w hich is crystal- 
line and can be dried in t he air at 100® 0. without decompo- 
sition. IS prepared by the aelion of a suitable alkali oom- 
pound ” on a solntioii of zinc hydrosulphite and formalde- 
hyde. The lorrespondmg sodium formaldehyde hydro- 
sulphito IS obtained l>y the action of sodium carbonate 
on the zinc compound. One part of the latter is capable 
of reducing about 1*5 parts of Indigo in the form of ita 
sulphonic acid.“T. F. B. 

German Patents. 

CoUou and silk mirlure ; Process for preparing a 

which can he uniforndy dyed. J. P. Bemberg, A.-G. 
Gcr. Pat. 165,218, June 9, 1903. 

Ordinarv’ cotton and silk ‘‘ mixtures ” cannot be 
uniformly dyed, the silk always taking a deeper shade 
than the cotton. It is proposed to weave together silk 
and mercerised cotton, the mercensation being carried 
to such an extent, previouslv determined by experiment, 
that the cotton is (lyed to the same depth as the silk by 
the particular dvestuff which is to be employed. 

— T. F. B. 

Aniline Black dyeings on uvol ; Process for increasing 

the fastness of . G. licthniann. Ch?r, Pat. 161,263, 

Nov. 14, 1002. Addition to Ger. Pat. 130,309, Nov. 
18, 1900. 

The Aniline Black dyeings on wool, produced by the pro- 
cess described in the principal patent (Eng. Pat. 21,236 
of 1900; this J., 1901, 577), oi'o rendered much faster 
by treatment with a 5 j»er cent, solution of an alkali car- 
bonate ; this rKMitralises the acid set free during the process, 
which is not the case when soaping is resorted to, aa 
previously directed. — T. F. B. 

Formaldehyde ; Process of preparing a compourul of —— 
conlatning sulphur. L. Cassella und Co. Ger, 
104,606, March 26, 1904. 

A SULPHOB deri /ativo of formaldehyde, different from 
trithioformaldchydo and thionietaformaldohydo, ia 
obtained by tho addition ad formaldehyde to an aqueous 
solution of an alkali sulphide. It is stable towards 
oxidising agents, and is inactive in tho cold, but at higher 
temperatures, especially in presence of alkalis, it is 
{ decomixMed, alkcm sulphide being regenerated. It can 
I be used in printing with sulphicfe dyestuffs, the finely 
' divided dyestuff being mixed with the formaldehyde 
I derivative, and printed on the fabric, which is then 
. steamed.— T. F. B. 

I 

! CoUon ; Process for producing fast, brown shades on . 

‘ Badische Anilin und 8oda Fahrik. Ger. Pat, 104,123, 
March 6, 1904. 

! Althouoh fur, feathers, Ac., cwi be dyed fast brown 
i shades by impregnation with 1.6-dihydroxynaphthalena 
I and exposure to air. cotton does not give gc^ PMults by 
1 the process. Brown shades fast to light, washing and 
j chlorine can, however, be obtained on cotton by imprsgilh- 
I tion with l.fi-dibydroxyhaphthalene and sub^qiinttk 
[ steaming,— T. F. B.‘ 
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JD^Auff ; Process for producing a jaA, Bordeaux Red, Azo 

on the fibre. Farbwerke vorm. Moister, Lucius 

u&d Briining. Cier. Pat. 102,627, Aug. 11, 1904. 

Fast, bordeaux-red Bbades arc produced on the fibre 
by developing diazotised m>aminobonzeneazo-W'tolui' 
dSie with /?>nai)hthol The dyestuff is formed much 
more readily than that from p-nitrobonzeneazo-o-toluidine 
(Ger. Pat. 165,390 of 1003; this J., 1905, 544). White 
discharges may be produced on the dyeings by means of 
formaldehyde-nydroHulphito co;n pound h.—T. F. B. 

VIL— ACIDS, ALKALIS, AND SALTS, 
AND NON-METALUC ELEMENTS. 

{('ontinnvd from pay* 180.) 

Bddmm ietrathiomUc and dtthionntr ; Action of pitt^itsium 

cyanide on A. Gutniann. Bor., 1900, 89, 509 — 

513. 

By the action of potasHiuin cyanide on sotliuin tetra- 
thionate in presence of alkali, })otaHHiuiii thiocyanaBi and 
sodium sulpha\/e omJ sulphite are forinn<l, according t<i 
the eiiuation : 

Na 2 S 40 « + 2KCN + 2NaOH 
2K0NS + x\a2S04 + + H^O. 

In this reaction, therefore, the tetrAthipnat<‘. apparently 
splits uyi according to the eciuation: 8400 — 802 + 803 + 80. 
whereas, by the aetion of sodium arsemte, it decomposes 
according to tlie sclieme; 840(5 -2S02-t8o + 0. .‘■odiuiu 
sulphite, monosiilphoxyarsenate and arsenate being 
formed (this ,1., 1905, 6IH). The explanation of this 
■differenco is probably that, in both eases, the tctruthionale 
gives uptwoatomH of sulphur to form thioeyariateand nuino* 
sulphoNy arson ate resfiecti vely, but that in the reaction 
with cyanule the oxygen also given up oxidises the sulphite 
rather than the cyanide, since cyaiiate.s can only be 
-obtaineil from cyailides iu acpioouM solutions by the use 
of very strong oxidising agents. 

Sodium dithionate is not acted ujion by potasMium 
cyanide alone or in presence of sodium hydroxidi*, evenon 
boiling.— A. 8. 

Potassium increnne ft rrocyankh . (1 Fel•Iu•ke^. «l. Auut 

Cheni. Soe.. 1900, 28, H7-90. 

PoTAHHlt’M inereuric ferroeyanide may 1 m^ obtained as 
follows Fifteen to 20 grnis. of nicreurie chloride are 
dissolved in about 100 e.e. of a mixture of equal 
volumes of absolute alcohol and ether. Kight to 
10 grms, of potassium ferroeyanide, dissolved in the 
least jHiHsible quantity of w-ater, an' then added, 
and the precipitate t'ormoil allowed to settle. The 
supernatant liipnd is ileeanted, the precipitati' is washed 
twieo with the alcohol-ether mixture, then with eold water, 
and finally brought on to a filter, where it is washed with 
about one litre of water eooled to O' C. The jireeipitati' is 
■once more washed with alcohol and otlicr and dried at a 
temperature of 100'’ C. When thus pnmared the com- 

n nd is a fine powder having only a veiy faint blue tinge. 

as the formula KgHgFeit’Nljj. is insoluble in water, but 
soluble to a con-siderable extent m potassium h'rrooyanide 
solution, probably with the formation of a moreeomjilex 
comixmnd. — W. P. 8. 

Arseniiirelfed hydrogen ; Itmeiions and imlhods of deter- 
mining . B. Reckh'lM'ii and G. Lockemaiin. 

XXIII., page 236. 

Iodine ; Japtintsc . Chem. and Drug., Feb. IT, DM)6. 

Thb following figures show the increase iu the exports 
of iixiine and its compounds m Jajiaii 



1 Quantity. 

r i 

1 Values. 

1906 (11 Uloutlii) 

1 Ih 

' 67,214 

: 00,716 ! 

yen. 

i 260.819 

1904 

268,800 

1908 

! 29,768 i 

i 101,174 

1902 

4,U6K 

’ 14,828 


The chief kelp-producin|[ districts in Japan are the 
! province of Shima and the island of Hokkaido, but nearly 
all fishing districts produce a little. The industry is 
i therefore more or less scattered along the coast of Japan, 

I and is in the hands of many small producers, from whom 
! the three largest firms procure their supplies. The annual 
’ production of iodine in Japan at present is estimated at 
i about 200,900 lb., of which about 70,000 lb. is consumed 
: there. rT.R.] 

EjfOIJHlf Patbnt. 

Ammonia ; Proecss of producing . K. Kaiser, 

Berlin. Eng. Pat. 26,803, Dee. 22, 1905. Ihider Int. 
Conv., Dec. 24. 1904. 

I Calcium turnings are heated in a clay or metal tube to 
, about 500’ and nitrogen and hydrogen ore alternately 
pasHixl through the tube, whereby calcium nitride is first 
formed, and then calcium hydride, th(' displaced nitrogen 
eombiniiig with the hydrogen passed through to form 
ammonia, vidiich is eolU'cled from the effluent gases. The 
, nroecHH may be started v'ltb calcium nifridi' or with cHlciuin 
hydride, instead of with metallic calcium. (Sec also 
Fr. Pat. 350,966 of UK)5 ; !‘Ki5. 801.)— E. 8. 

Unitkd States Patf-jsts. 

Ilydroehlnric acid ; Manufacture of I. L. Roberts. 

Brodklvn, N.V. Assignor to Roberts Oicmicnl Co.. 

; X.J. U.8. Pat. 807,J)40. l>e<>. 19. 1905, 

Hyduooen and chlorine, in the proportion in which they 
' eoinhine to proiluce hydrochloric acid, and. preferably, as 
set free in the electrolysis of sodium ehlonde in a vea.Hol 
provided with separate anode and cathode compartments, 
arc einuhieted. eai-h by its .separate tuf>e. to a mixing tube 
or ebamber. This ehamber is connected by tubinv to the 
first of a .senes of reciiptacles eontaining water for absorp- 
tion of tile acid, ]>ro^is»on for .h(' eontimiows renew'al and 
removal of which water is [irovided. 'I'lie tmxlnre of the 
, gases iH ignited, preferably at a point beyond the mixing 
chamber, into whidi the flame at once runH back, and in 
which the combustion goes on quiidly and eontinnouHly. 

' with (he production of hydroehlorie acid.— K. 8. 

Alumina: Calcinuikm of hydrated . A. R. iVrhiney. 

Saliudres. Assignor to Cie. des Prod, ("him. d' Main 
ct lie la (Jamargue, hvons, Frani'c. U.S, Pat. 811,433, 
Jan. 30, 1906>. 

: Skk Fr. Pat. 34t).707 of 1904 : tliis J.. 1905, 732.— T. F. B. 

] Tin; Apparahis for producing compounds of — . K. 

1 Acker, Niagara Falls, N.V. .\MHignor to Acker Process 
Go.. N.J. U.8. Pat. 810,897. Jan. 30. 1906. 

Thk apj)aratuK comprises a dissohing v(‘ssel for cfftM'ting 
] the solution of tin in a solvent containing ehlonno, a 
reaction tower, means for circulating the solution through 
the dissolving vessel ami reaction tower, an I'leetrolytie. 
i coll for the production of chlorine, with means for diluting 
the chlorine by steam, and for delivering it t<» the renctjoii 
I tower. (See also U.8. Pats. 810,454— ti of 1906; this J., 
j 1906, 180.)— K. 8. 

I Efflorescence; Apparatus for producing . K. Tsuji, 

I Takaoka, Japan. U.S, I*at, 81 1,002, Jan. 30, 1906. 

j 8 bk Eng. Pat. 2346 of 1905; this J., 1005, 1108.— T. F. B. 

j Fhejo’h Patents, 

Eitric. acid ; Concentration of dilute . Ghem. Fabrik 

I Oriesheim-Eloktron. Fr. Pat. 358,373, Oct. 9, 1905. 
SoniUM polysulphate, H3Nof80,)2, is heated to about 
110'’ — 13(P (J., and a certain projiortion of dilut/o nitric acid 
is incorporated with it, by aid of injection of air. From 
the mixture, concentrated nitric acid is distilled off anti 
collected. The mass is then further heated to 250''— 300"C. 
to exi>el the wattir taken up, after which the polysulphate 
is allowed to cool, the cooling jiroi’csa being auiwl by the 
injection of air, until the former teniiXirature of 110'’ — 
\^f is reached. A further addition of the dilute nitric acid 
is then moile, and the process is renewed. The nitric acid 
may be distilled under a partial vacuum, -—E. 8. 
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Limt ; Prouts for oiiaining hydrated . J. Reaney. 

jun, Fr. Pat. 3^8,396, Oct. 10, 1006. 

«»» U.S. Pat. 803,606 of 1906 ; this J., 1906, 1230.— T.F.B. 

KjIneeiMS mixtures^ eepeeially the oxygen and nitrogen of the 

air : Apparatus for mechanically separating . 

K F. M. Faroot. Fr. Pat, 368,397, Oct. 10, 1906. 

I., page 211. 

Vm.-*GLASS, POTTERY, AND ENAMELS. 

{Continued from page. 181.) 

•Class Industry of Bavaria. For. Off. Ann. Ser., No. .3.520. 
The manufacture of glasH was imjicdod in 1904 by dry 
weather and lack of water power, espiuially in the Furtn 
•district, the centre of the industry. The ITnited States ' 
market, once all-important to the Bavarian glass industry, ' 
is Using S)ioiit by inland coinpidition and high duties, | 
whilst the Canadian market has liecn lost entirely by the 
tariff war : the duty on Bavarian blown glass was formerly 
20 per cent, ad valorem, Belgian crystal glass paying 25 
per cent., but now the duty on (merman glass has U^en 
raised to 2011 ]M‘,r <*ent., whilst tlie duty on Belgian glass , 
has U^en reduced to 10 ner cent. If this state of affairs j 
eontinues the Bavarian gloss imfustrv will soon lie a thing ! 
of the past, having Usidcs to fight against the keen coin- 1 
petition of the Rhine jirovinees, fSilcsia. Saxony. Belgiuni 
and Bohemia. Fiirtli (Nuremberg) exfouted m 1890 to 
the Unite<l States glass to the value of 470,000/., wliieli sum 
fell to 118,53:V. in 1903, and l<i <t2,8.34/. in 11K)4. 'Huit 
district exported, up to 1904, inirrorh to the value of 
about 12,500/. ]>er annum to Canada, luit suice Ihe new 
tariff and surtax amount to 2t)i( per eent. of the Oilal value, 
the exjKirt trade to Canada is almost killed. Some works 
have eeased to nianufaeturc miiTors, having turned to 
plate gloss instead, whilst other works have st.ojijied irianu- 
lactiiring entirely. The raw matenals neeessarv to the 
glass industry have also increased eonsiderahly in ]irice — 
a>cids and arsenic fr<im 15 to 20 per cent,, mIu'IIhc <*ven 3(X) 
per cent., &c., whilst the increase of the sale }>riee wa.sonly 
from 5 to 12 jut eent. This increase was partially 
rendoml possible by i1h' strike in Belgium. j'r.R.J 

Cnitkd State.s Patent. 

Bilica glass; Manufacture of . .1. F. Bottomley, 

Wallscnd, R, S. Hutton, Manehesler, and A. Paget, 
North Cray. U.S. Pat. 812,399, Fel». 13, 1900. 

8ke Kng. Pat. 10,070 of 1904 ; this J., 1905, 070.— T. F. B. 


lake deposits of Miohigan, Cant^lo, Ac., whish consist of 
about 90 per cent, of ^alk, 6 per cent, of shell lima* and 
6 cent, of organic matter. As marl and chalk are too 
bulky, it ia probable that in the future they will be 
replaced, for reasons of economy, by limestone and cement 
rock— W. P. 8. 

Enomsh Patents. 

' Olay, or similar materials ; Drying of various substances 

' such as . T. M. Stocker, St. Austell, Cornwall. 

Eng. Pat. 2097, Feb. 2, 1906. 

By means of suitably placed partitions, the hot gases in 
the flues beneath the drying chamber are forced to follow 
a r.igxag or sinuous course, thereby ensuring a more even 
drying of the clay above. — A. G. L. 

[Patfctyients, blocks, tiles, iftc.] Composition of matter. 
*S. G. Wightman, Washington, D.C., U.8.A. I5ng. Pat. 
19,622, Sept. 28. 1905. 

From 6 to 10 lb. of iron oxide, jireferablv the “ peroxide,” 
is stirred into 1(X) lb. of melted resin, and the mixture 
added to 1000 lb. of powdei*ed clay, sand, giavel, loam, 
Ac., previously heated te 200^" or 26<P F. 9Vfter thoroughly 
mixing it, the plastic mixture obtained is moulded and 
allowetl to cool. The blocks obtained show a crushing 
strain of 2.1 tons per 8(|, in., and remain rigid up to 160*^ 
When sand is used alone, 15 ]K!r cent, of tno resin mixture 
should be used f clay or sand mixed with loam gives good 
results with 10 }>er cent, of resin. — A. G. L. 

Cementing mnlcrud and the manufacture of the same. 

R. Zellenka, \ ieima. Kng. Pat. 6.513, March 16, 1906. 

3'hk eementing material is made by molting sulpbiir, 

I adding lampblack or oilier colouring matter, and ferru- 
1 ginous sand from iron foundries, or sand from iron or 
, steel fettling, further heating the mixture until it becomes 
j thick, and then allowing it to cool, with stirring, until it 
' becomes thin enough U> be ])oured into moulds. Before 
i use the material must be heated to about 120° C., when 
' it boeornes a thin Inpiid, in which coutiition it is used for 
filling in joints between bricks, stone and iron or steel, 
&<• — A. G. L. 

Cement kilns ; Hot ary . E. Nowell and W, Fennell, 

.Misterton, Notts. Eng. Pat. 9108, May 1, 1906, 

' 'rHE kiln is construeted of lengths of welded tube joined 
; together by angle irons secured at the ends of the tubes, 

' the angle irons lieing faced in a lathe and riveted or 
; bolted together. The kiln has an increased external 
diameter at the firing end, the internal diameter being 
' kept the same throughout, thus giving a greater thickness 
I of rofrai^tory lining at the hottest parts. — A. 0. L. 


IX.™-BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued from jnige 182.) 

Cnneni : Itelation of the volume uvighi of raw material to 
the output of a rotary kiln. W. H. Hess. .1. Amer. 
Chom. 8oc., 1906, 28,' 91—94. 

The output of a rotary kiln in clinker is nearly twice as 
much when working on cement rock or limestone and clay, 
as when using a mixture of dry marl and clay, other con- 
ditions being the same. This difference is due to the 
varying volume weights of th«' materials. Results 
obtained by the author gave for marl alone a weight of 
48*7 lb. per cubic foot ; for chemically pure preeipifated 
ohail^ 32*7 lb. ; and for natural commercial chalk, 70 lb. 
Uuing a small ex [>ori mental kiln, it was found that a iii^rl 
and clay mixture consuming 1 126 lb. of coal nor hour and 
producing 1600 lb. of cement, consumed 27601b. of cement 
mixture having a volume of 63 cubic feet. A kiln of the 
same construowon, working on a cement rock mixture and 
consuming 1126 lb. of coal per hour and jiroiiiicing 3‘2W lb. 
of cement per hour, burned 62 cb. ft. of raw cement mixtm’e 
per hour. The greater the weight of the ground raw 
oement mixture per cubic foot, the greater is the output 
of a kUn. The term ” marl,” used above, designates the 


Bituminous substances, resins, oils, waxes and ihe like ; 
Treating . E. Braachler-Kurta;, Zurich, Switzer- 

land. Eng. Pat. 11,191, May 29, 1906. Under Int. 
Conv., .Tunc 2, 1904. 

aoi.iJTroN of 90 parts of osplialtuin in 200 to 300 parts 
of bonr.ol is gradually introducesl into a boiling solution 
of 3 parts of sodium soap and 2 parts of crude starch in 
10 parts of water, the volatilised benzol being oondens^ 
and collected. Tins mixture is well stirred and allowed 
to cool with constant agitation, when a homogeneous 
mass is obtained which forms an even emulsion on diluting 
with water, and may be uswl for impregnating paper, 
bricks, Ac., and for rendering roads dust-free. Other 
substances, e.g., piteh, ozokerite, fats, oils, and balsams, 
dissolved in solvents such as carbon tetrachloride, Ac., 
may be substituted for the benzol solution of asphaltum ; 
gums, albumins, pectins, soluble silicates, Ac., may 
replace the starch ; and alkalis, alkaline earths, or borax 
may be Hubstitiitefl for the soap. The method of mixing 
may also be modified somewhat. — A. G. h. 

United States Patents. 

Eoads ; Process for tarring . L, Pr^aubert and 

O. A. Thube, Nantes, France. U.8. Pat. 812,698> 
Feb. 13, 1906, 

See Fr. Pat. 342,898 of 1904 ; this J., 1904. 1029— T.F.B. 
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Cevient ; Hpdravlic and process of making the same, 

C. D. Clark, Clifton, Ariz. U.S. Pat. 811,902, Feb.. 6, 
1900. 

Obis with an alumiiiouH aiUoious gangue are treated in 
concentrating or other mills, and the tailings from these 
are olassitiea by hydraulic means. The tailings are 
pulverised and mixwi with a calcareous substance, such 
as limestone, the mass being afterwards reduced to a 
IXJwder, tlie mixture burnt to a clinker and the latter 
pulverised. — B. N, 

Fkknch Patents. 

Pavements^ tUee and oilier building materials ; Com- 
position for — — . S. (J. Wightman. Fr. Pat. 3f>8 362, 
Oot. 9, 1905. 

See Fng. Pat. 19,62*2 of 1905 ; jiroceding these. — T. F. B. 

[Uydravlic cc»rt<7d] ; Sihro-calcarrons agglomerate. C. do 
La Boche. First Addition of Feb. 22, 1906, to PV. Pat. 
350,340. Nov. 23. 1904. 

In the present addition tlu^ agglomerate deseribed in the 
original patent (soi*. Ping. Pat. 25,884 of 1904 ; this .1., 
1905, 1233) is' claimed as a hyilraulic cement. Other 
Nubi^tances, e.g., magnesia, baryta, alumina, may also 
be added to the mixture. — A. O. L. 

Ceiiman Patent. 

Slag ; Process for the disinkgraiion of molten blast- 
furnace . W. l^essiug. Ger. Pat. 102 014. Muv 4, 

1902. X., page 222. 

X.~METALLURGy. 

{Vontinved from page 185.) 

Iflickel and ('olndt Industry in 1905. Mining World, Jan. 

27, 1900. 

Tub world's production of nickel amuiints annually to 
between 12,(K)0 and 15,000 tons, ('aiiada and the IJuiti'd 
States together contributing al»out two-tliirds. The 
exports from New Caledonia in the 10 mouths ending with 
Octol)er, 1905, were 110,500 metric ton.s of nickel ore, 
and 7280 tons of cobalt ore. Ga tins basis the year’s 
exports may be estimated at about 1*22, (KK) tons of nickel 
ore and 8(Kio Ions of cobalt ore. 

Canada’s oiitjiut has been added to materially during 
the past year by reason of the eneigctic development ot 
the mines in northern Ontario. There have also been 
interesting developments in the new district of (bbalt, 
near Lake 'J'emiskaniing, where cobalt-nickel arsenides 
occur in quantity in the rich silver ore. The average <'on- 
tents of some large shipments of this unique ore to New 
York showed .3 0 per cent, nickel, 7*3 pt rcenl. cobalt, 31 per 
cent, arsenic, and 1257 oz. silver. The Ontario Govern- 
ment on Aug, 28 withdrew all lands m tlie townships of 
Coleman, Bueke, Lorraiii and Hudson, coniprismg the 
silver-cobalt area, from sale or lease under the Mines Act, 
for the purpow? of legislating so that a larger revenue may 
be realised from the mines. Existing rights of applicants, 
however, will not be interfered with. The Government has 
also granted to the Teuiiskamiug and Northern Ontario 
Kailway Comjids^ion full control over the silver cobalt 
locations on the right of way, as well as those on the 
townsite of Cobalt. 

The production in Ontario, as reporti'd by the Govern- 
ment for the six months ending with June, 1905, was 4071 
tons of nickel, valued at 1,638,040 dols,, and 05 tons of 
cobalt, valued at 80,560 dols. The year’s output is 
estimated at fully 9250 tons of nickel and 125 tons of 
cobalt, A visit was made to the Sudbury luckfd muics by 
the dii’cctor of the India mint, for the purpose of securing 
a supply of nickel to be used in coining the now anna, 
valued at about 3 cents. The United States mines a small 
Cjuantity of both nickel and cobalt, and in 1905 there was 
little change from 1904, when the mckel output of Madison 
cotmtv, Mo., was valued at 25,382 dols., and of cobalt at 
89,70^ dols. I 

The im|>ortB of nickel ore and matte into the United ; 


. States in 1905 approximated 13,464 tons, free of duty, 
which is substantially more than was reported in 1904. 
Exports of nickel, nickel oxide and matte amounted 
to 9,698,000 pounds in 1906, which compares with 
7,619,200 pounds in 1904, showing an increase of 29 per 
cent. [T.R.J 

Tin Industry in 1905. Mining World, Jan. 27, 1906. 

Tt is 18 years since tin sold at a higher level than in 1905. 
In 1888, when the world’s consumption was 53,389 long 
tons, the top price in London was 1 70f. per ton ; but the 
collapse of the French syndicate which had “ rigged ” the 
market brought the quotation down to ltd. per ton. In 
1905 tlie world consumed 93,754 long tons, or 40,305 tons 
more than in 1888, reducing the visible supply tt> 13,451 
tons on Dec. 31, 1905-- a point which initiated a rise in 
price from 129/. 7s. tk/. to Jti5/. 12#. Od, ^ler ton. What 
share the United States took in establishing extraordinary 
prices for a metal which is produced at a comparatively 
! low cost, by reason of clu^ap labour, will l)e understood 
' when it is said that that country’s consumption increased 
! from 14,400 tons in 1888 to 40,144 tons in 1905. 


Tin production of the World {long tons). 


(-ountrifiR 

1904. 

1 1905.* 

Malay 8tateg 

Banka and Billiton 

Bohvia 

Cornwall, England 

Australia 

MtseellaneouH 

68.657 

14,638 

9.200 

4,282 

6,082 

384 

57,000 
' 12,250 

11,900 
, 4,500 

4,000 

1 600 

3’otal 

92,243 

1 91,050 

* 8hipmcnt«. 


IT.R.J 


Miiieral production of Tasmania. Bd. of Trade J., Feb. 
22, JlMtO. 

i The following jmrtii ulars of the mineral production ot 
Tasimmia during tin* years 1903 and 1904 are extracted 
from the Be port of tlie Mining Department : - 


1P03. 1 1904. 



Quantity 

1 Value. 

jQuantlty. 

[ Value. 


1 

£ 


£ 

Gold, fine ozs. 

31.796 

136,072 

, 66,921 

280,015 

Silver ore kina 

' 7,169 

77,270 

' 


Silver leail ore „ 

— 


‘ 61,188 

203,702 

bullion . „ 

Copper, native 

3,197 

103,861 

^ 

— 


— 

212 

14,416 

„ (exported) „ 

150 

11,288 


— 

„ blister „ 

Tin (exported) ... „ 

Auriferous quartz 
and pyrites ex- 

3,608 

239.190 

i 8,371 

68*2.640 

j 1,263 

154,271 

, 2.071 

1 

265,226 

portwi 

1 311 

9,410 

1 

— 

Coal 

, 23,961 

20,739 

1 61,100 1 

61,942 

All other uilnerais .... 

1 “ 

10,139 

23,340 

Total value ..£ 

[ ■ 


767,240 

1 

1.411,102 

:t.r.] 


Carbon in steel ; Determination of i!^ direct ignition 

ivith red lead. C. M. Johnson. XXlll., page 23tL 

English Patents. 

Iron ores ; Process for agglomerating pulverulent . 

W. Schumacher, Osnabruck, Germanv. Eng. Pat. 
28,019, Doe. 21, 1904. 

The ores are incorporated with linclv-dividod silica mixed 
with Umo or calcium hydroxide, subjected to the action 
of steam and briquetted under pressure. — J. H. C. 

Minerals ; Wet separation of . H. L. Sulman and 

H. F. K. Picard, Ijondon. Eng. Pat. 1821, Jan. 30, 
1905. 

Small proportions of oanstje or carbonated alkali, alkali 
sulphide or polysulphide, soluble soap, saponin or the 
like are mixed with the water employed, whereby its 
surface tension is diminished so as to cause permanent 
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il^o^ing on agitotion. The pulfi jirroaflFod i»&€h the 
troAtfed WAtor is passed ove^ a shaWng ti^ or ymum. 

— J, H. C 

Lead and like oree ; Treatment of . A. J. Boalt, 

London. From Soo. Anon, des Mines de Bormottes, 
and A. Lotti, Marseilles, France. Eng. Pat. 2861, 
Feb. 11, 1906. 

S»» Fr. Pat. 346,627 of 1904 ; this J., 1906, 200,— T. P. B. 

AUoys ; Tmpta. in . Soc. Anon. “ la Noo.MetaUurgie»” 

Paris. Eng. Pat. .*1179, Feb. 16, 1906. Under Int. 
Conv., March 18, 1904. 

Ft. Pat. .341,039 of 1904 ; this J., 1904, 871.- T. F. B. 

United States Patents. 

Converter. G. T. Walker, Washington, D.C. 

U.8. Pat. 811,0(K3, Jan. 30, 1906. 

The converter communicates through an owning with 
A slag reoeptocle in close contact with it. air being as far 
A8 poesible excluded from the Blag-recej)taclc. The metal 
in the converter is agitated, and the slag and other iin* 
pinititNl are driven to the top by means of a current of 
air or other gas, intrtKluced below the HurfflW!C of the metal 
through a double aeries of tuyeres. Through another 
double series of tuyeres air is forced against the surface 
of the metal in the (‘onvertcr, and drives the slag and 
other impimties into the slag- receptacle. — A. B. 

Crucihle furnace. E. Hausniann, ('ologne. Germany. 

U.B. Pat. 811,219, Jan. 30. 1906. 

8X1 Eng. Pat. 16,087 of 1906 ; this J.. 1906, 78.— T. F. B 

Furnace ; Roasting . F. Kio[iedko. New York. 

U.S. Pat. 811,643, Feb. 6, 1906. 

The furnace consists of a number of suporposed hearths 
through which passes a rotating hollow shaft having 
hollow arms e.xtending into the hearths. 'The shaft 
is divided by a longitudinal partition into two conduits 
communicating with each other at the top of the shaft. 
These conduits are divided into compartments by trans- 
verse partitions, and pi[»eb lead from the compartments 
into tlic hollow arms. A cooling medium is caused to 
circulate through the whole apparatus, entering at the 
bottom of one conduit, and passing in succession un through 
each compartment and liollow arm on one sitie of the 
central partition, and then down in like manner through 
the compartments and hollow arms on the oilier side of 
the partition, finally escaping at the bottom of the second 
conduit. — A. S. 

Furruice ; Rmelting - - — , \. B. Partridge, San Fran- 

cisco, Gal. Assignor to 'Fhe Venoedora ]\lino Equip- 
ment Co., California. l^S. Pat. 812,08.3, Feb. 6, 1906. 



Tke upper Mirt of the fumaoe is oonstsnoted with double 
wills, a hot-air space, 6, being thus formed. The air- 
inlet pipe, 23, surrounds the outlet pipe, 17, leading to 
tbe staoK, and communicates with the hot-air snaoe. An 
exhaust fan is placed in the outlet-jhfie, and a fan-blower 
in the inlet- pi jw. — A. S. 

Ore or flue-dust ; RirUering comminuted . G. L. 

Davison. Assignor to American Sintering Co., (^licago, 
III. U.S. Pat. 811,040, Jan. 30, 1906. 

The dry ore or flue-dust is mixed with about 1 per cent, of 
dry comminuted “ fluor,” and the mixture is passed 
gradually through a rotary furnace, wherein it is heated 
to a teuijX'rature which causes the mixture to partially 
fuse. — A. S. 

Ore.9 ; Process of recovering ffolues from sulphide . 

F. 0. Pohle, Reno. Nev. U.S. Pal. 811,086, Jan. 30, 
1906. 

SuLTHiDE ores containing gold, silver and base metals 
arc mixed with a chloride and roosted in an oxidising 
atmosphere, the vajioiirs produced being forced together 
with the products of combustion, through condensing 
and cooling arrangements, where any nfctallic vaiKHirs 
are recovered. The roasted ore is cooled, leacheil with 
water to remove soluble subslani es, and then leached 
with a solution of an alkali cyanide to dissolve the gold 
and silver.- A, S. 

• 

Nickel-copper allnifs : Manufacture of . A. Monoll, 

New York. U.S. Pat. 811,239, Jan. ;10, 1906. 

An ore containing the sulphides of nickel and copper is 
smelted, the resulling matU* is bessornerised, the prt^duot 
18 roasted to convert the metals into oxides, and the latter 
arc reduced in order to obtain rlircctly a malleable nickel- 
copper alloy. — A. S. 

Aluminimu ; Means for soldering . A. W. King. 

Assignor to 0. Rogers, London. U.S. Pat. 811,726, 
Feb. 6, 1906. 

See Eng. Pat. 3689 of 1905 ; this J., 1906, 804.— T. F. B. 

Iron sponge ; Method of manufacturing . G. 

Grondal, Djursbohn, Sweden. U.K. Pat. 812,174, 
Feb. 6, 1906. 

See Fr. Pat. 330.763 of 1903 ; this J., 1903, 1091.— T.F.B. 

S(f>el : Melt or hath for hardening . S. N. Brayshaw, 

Hiilme. Assignor to G. Nash, New York. U.S. Pat, 
812,178, Feb. 13, 1906. 

See Eng. Pat. 12,816 of 1904 ; this J., 1906, 803.— T. F. B. 


German Patent.^. 


Sted tn hearth furnac'S ; Production of slags poor ia 

nieUdlic oxides in the manufacture of mild . Klolctro- 

Htdhl G.m.b.Tl. (icr. Pat! 163,619, July 23. 1904. 

is made for the addition to tbe slag, as it forms, of 
suitable quanl-ilics of calcium carbide or silicpn carbide, 
or a mixture of t!,c two subsiances. The metallic o'cides 
are reduced, th«‘ melai.H ro-dissolving in the molten metal 
in the furn»<-c, and a calcium silicate slag is produced, 
which, it is staled, has little notion on the furnace lining. 

--A. S. 


(tres and metallurgical product of all kinds “ Sidphatisa-^ 

tion ” of hg fusion irith sulphates. E. Enke. 

Gcr. Pal. ni3,4lO,' Nov. 18, 19t»4. 


'The ore is fineil with an alkali bisulphate, preferably 
Sodium bisulphate, or with ferrous suinhab', or a mixture 
of the two substances. The air is oxcliided and the tem- 
perature is maintained at a point at which only the ferrous 
sulphate added or formed in the prix’css, is decomiiosed. 


AUoys of metals of different 'sjtccific gravity ; Manufacture 

of . A. Mahlke. Ger. Pat. 163,411, Nov. 22. 1904. 

Pieces of tho lighter metal are plooed on the bottom of a 
ox'uoible without touching the walls, and are packed around, 
and above with pteoefl m tbe heavier metal A quantity 
of Ika fuied beatrier metal is then poured into the orooible 
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ik» that the light metal ia completely protected from the 
atmosphere. After adding a further quantity of t||fe 
heavier metal, if required, the mixture w fuaed. 

It in stated that by this process alloys containing 
relatively high penjentages of magnesium can be pro- 
duccfl. and also iiard lead containing more antimony than 
that obtained by tho, usual motliodH. — A, S. 

iSYag ; ProceifM for the lUnnt^qrntion of molten hlant-fnrnacc 

. W. Titvssing. (ler. Pat. J6‘2.(U4, May 4, 11)02. 

The molten slag in fed on to the corrugated Hurfaeo of a 
long, horizontal rotating drum. Lime or other sulwtanecH 
may l»e added to the slag l)eforc it reaches the drum, or may 
1)0 led on to the drum with it. — A. »S. 

X1.<-ELECTR0.CHEMISTRY AND 
ELECTRO-METALLURGY. 

(('ontnined from page IHK.) 

(J.h Kr.K(TKO-CHKMLSTRY. 

Eleetrolytic redhetion : (kithodir potential and in 

nulphnrie acid nnlution. .1. Tafel. Z. Elektroehem., 
1006. 12, 112—122. (See also this ,1.. 11MH, 48.) 

The present communication gives the general conclusions 
which the author has arrived at as a result of his extended 
studies on the redueihility of diflicultlv rt'ducible organic 
com]>ound8 with lead cathodes in Mulphunc atud solution. 
As sjiecisl cases the conversion of strychnine into tetra- 
hydrostrychnine and of calTeino into dcoxycaffeine have 
been considereii. The progress of the reduction and the 
(jurrent efficiency of llie process were followed by gas 
measurements. It w'as found first witli caffeine, and con* 
firmed later with a whole senes of substances, that lead, ' 
mercury or cadmium cli'ctrodes are essential for the 
reaction. Direct measurements juove the close connec- 
tion lietw'cen the high “ over-voltage ” which these metals 
e.vhibit in suljihuric acid and their iiower of allowing the 
reduction to occur. In the course of the work various 
disturbing influences have Iwen detected, and in many 
cases could be ascribid to minute (piantitios of metallio 
impurity. The lowering of the cathodK' fiotential and the 
diminution or cessation of the jiroci'ss of reduction are j 
closely connected with a chemical alteration of the surface i 
of the cathode. In this res|s‘ct mere traces of })latinum 1 
ait> exceedingly deii^terious. The author favours the view' 
that the surface of the cathode in tlie ai'tive condition con- 
Mists of a metallic hydride which is dt^stroyed liy oxidising 
agents or by platinum, leaving the less active metallic 
surface. In lioth eases, after a shorter or longei time, 
under the action of the eurreiit. tlie active comUtion i.s 
restored. 

In the ease of caffeine, below a calliodic potential of 1-6 
to 1*7 volts, with I'urrent densities varying from 0*04 to 
t)*12r» am|)(^re jier sip em., reduelion tloes not occur. 

Sueeiniinide is reduced to pyrrolidone, but upon s|)ongy 
lead cathodes the current ellicirncy attained 67 — 68 per 
rent., whilst on polished lead under otherw'ise similar e«in- 
ditions only 8*6 peu- cent, was readied. Here dorniite 
evidence of the catalytic influence of the metal in increasing 
the reducing pow'er of the disdiargcd hydrogen ions was 
obtained. 

When the effect is considered of tin* substance under- 
going reckiction and its products, upon the i-athodic 
j>otonti»l, the matter becomes coinjilicated. Both the 
liepoiarisation, tending to diminish the ]V)tentia], as also 
the sjiecific action of some of these substances in raising the 
potential, have to be dealt with. — R. S. H. 

English Patent. 

Furnaces ; Electric resistance . J. F. Bottomlev, 

Wallsend-on-Tyne, and A.* Pagot, North Cray, Kent. 
Eng. Pat. 9622, May 6, 1906. 

An electric current is pe^ed through carbon or graphite 
plates forming an inner lining to the* cover of the turuace. 

The material to be treated is supported on a movable 
hearth utomediately below these plates and is thus heated 


hy radiation. The object is to offer an extended heating 
surface, the temperature of whioh can be limited to any 
desftvtd extant. Means are provided for excluding am 
and for the' admission of material to the hearth. — R. 8. H. 

Wider ; Apparatus for the [eltctrical] purification of — • — . 
J. 8. Zerbe. Eng. Fat. 9216, May 2, 1906. XVIIIR., 
page 231. 

Flour, grain, rice and other substances ; Electric purifier 

for nee in jncrifying . J. L. Lawson. Eng. Pat. 

13,907, July 6, 1906. XVlll.l., ])age 231. 

United 8tate8 Patents. 

Hydrochloric acid ; [ Electrical] Manufacture of . 

1.* L. Roberts, Assignor to Roberts Chem. Uo, U.S. 
Pat. 807.640, Dec. 19, 1905. Vll., imge 218. 

Lead oxide ; Process of making hydrated \deetro- 

lytically], •(, H. Briilge, New York, and C. Ellis, Boston, 
Mass. U.S. Pat. 811,662, Feb. 6, 1906. 

A MOT concentrated aqiieou.s solution of purified sodium 
chloride is electrolysed, using load anodes, and the products 
of the electrolysis are allowed to mix, so as to form a 
preeipitate of hydrated lead oxide and re-form the original 
electrolyte. The insoluble load oxide is removed and the 
electrolyte again returned to the electrolytic cell. — B. N, 

Fkkn ru Patents. 

Incandescence electric lamps ; Manufacture of . 

8ieniens und llalski* A.-(». First Addition, dated Sept. 
14. 1005, to Fr. Pat. 321,412, May 26. 1002. 11., page 213. 

Incandescence electric lamps : Manufacture of metallic 

conducting bodies {tungsten and molyhdenuml for . 

A. Jusk, F. Hanainan. Vcr. Klektnzitiit.s A.-G., H. 
I^andesberger and J. Salzmann, Fr. Pat. 358, 272^ 
Oct. 4, 1906. 11., page 213. 

( /?. )— ELECTRO-META l.LURG V. 

Calcnim ; Preparation of metallic by dtclrolysis* 

8, A. Tucker and J. B. Whitnev. ,1. Araer. Chem. 8oc., 
1006, 28, 84—87. 



The apparatus employed consists of a graphite eruoible 
tunied irom an Achoson electrode. This crucible forms 
the anode and the cavity for the electrolyte is 10 cm. in 
diameter by 10 cm. deep. The bottom of the crucible In 
about 3 mm. thick and is cooled hy n coil of copner tube 
through which water is circulated. A layer of fluompor 
is placed on the bottom, and on this is poured fused 
calcium chloride until the crucible is nearly full ; the 
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^Atefocooled cathode shown in the illustration is then 
immediately lowered into the cmcible and the current 
turned on. Preliminary experiments showed that the 
temperature o! the ap^ratus must be kent constant just 
below the jKiint at whirh the metallic calcium logins to 
oxidise, namely, 720^ (1 The yield of metal is most 
satisfactory if the tem}>erature be kept at 715*^ (’. The 
current should be kept between 125 and 150 amperes. 
As the metal forms, the cathode is gradually raised by 
moans of a wheel arrangement, and, wlien the rod of caleiuin 
becomes so long that the cooling effect of the water circu- 
lation is lost, the metal is removed and the process resumed 
bv bringing the cooled iron in contact with the electrolyte. 

— W. P. S. 

Metals ; Some electrical measurrmcrUs on . C. E. 

Fawsitt. Roy. 8oc. Edin,, Proc., HiOti, 26. I — 6. 

If two rods of the same metal bt» inserted in a solution of h 
salt of that metal, and if one of the rods be in the S(.)ft or 
annealed condition, whilst the other is in the hardened 
condition, then the hardened rod is the negative and the 
soft the positive element of the cell. With other electro- 
lytes the results ore similar, but the measurements less 
(ielinite. (C^mipare (1. T. Reilby, this J., 11K)4, 7KK.} 

— R. S. H. 

English Patent. 

EUctro'platinq tubes or other hollow articles : Apparatus 

for . Ij. Potthoff, Brooklyn, U.S.A. Eng. Pat. 

6790, March 30. 1905. 

See U.S. Pat. 786,770 of 11K)5 ; this J., 1905, 504.— T.F.B. 



j of separators arc arranged one above the other, the tadingi 
I from one being conveyed to the next lower one, and 
^ BO on. — A. S. 


[ 


Unite n States Patents. 

Elertrodeposition. W. C. Arsem, Schenectady. Assignor 
to Cleneral Electric Co., New' York. U.S. l^at. 811.759, 
Feb. 6. 1906, 

See Eng. Pat. 18,840 of 1904 ; this J.. 1905, 896.— T.F.B. 

Iron ore ; Magnetic separation of and apparatus 

therefor, (1. Orondal, Djursholm, Sweden. U.S. Pats. 
812,170 an«l 812,172, Fel). 6, 1906. 

The separator comprises a stationary electro- magnet, 
having a pole -piece formed with an elongated edge,’’ 
which pole-piece is surrounded by a rotating drum con- 
Htnietea of magnetically imlilTercnt material, but with 
iron lamelhc on its outer surface. Below, but near the 
drum, is a tank or chamber divideil into two compartments 
by a partition reaching nearly to the top. A liquid con- 
taining the ore in susiieiiHioii is fed in at the bottom of one 
i-ompartiiient, and flows over the partition into the second 
compartment, thus passing near to the surface of the 
rotating drum. The non- magnetic particles, which are 
drawn to the surface, but not out of the liquid, escape 
through an overflow channel, whilst the magnetic particles 
of ore arc diawn out of the liquid and discharged into 
another channel.— A. S. 

Ore separator ; Magnetic . G. Grundal, Djursholm, 

Sweden. U.S. Pat^. 812.171 and 812,173, Feb. 6, 1906. 

See Fr. Pat. 348,535 of 1904 ; this J., 1905, 505.— T.F.B. 
French Patent, 

Separator for forefl] ; Magnetic and an electro- 

m^frnet for the same. The Edison Ore Milling Syndicate, 
Ltd. Ft. Pat. 358,262, Oct. 4, 1906. 

The oleotro. magnet, a side view of which is shown in the 
diagram, is ebaracterised by the pole pieces, 3, 4. being 
much longer than the diameter of the magnet. The 
01*6 ia f^ hopper, 6, over the distributing roller, 6. 

on to the inclined table, 7. Its descent is arresteil by the 
inclined plate, 8, so that when it comes under t he influence 
of the magnet it is moving very slowly. The magnetic 
particles are attracted by the lower polar piece, 4 . and 
collect on one aide of the diviaiou wall, 9, whilst the gangue 
falls by gravity on the other side. In practice a nnmber 


I XIL— FATTY OILS, FATS, WAXES, 

I AHD SOAPS. 

I (Continued from juige 188.) 

! Olive Oil ; Export of from South Italy. For, Off, Ann, 

! Scr., No. 35.30. 

j The export of olive oil in the past year is the lowest 
rooordeil in the last quinquenmal period, the cause being 
] the very iH>or crop of 1904 — 5. In the United Kingdom, 
j to which a large portion of the yield was exported, groat 
comfxitition arose from the Kpanisli and other oils in the 
' British markets. Hpain was, however, the chief oom- 
' jiotitor. Russia, usually an important customer, only took 
j a very small amount. 

I The following table shows llie exports of oKvo oil fiQpd 
I Galli^Kili from Jan. I to Dec. 31, 1905, as compared with 
I the years 1901 — 4 : — 


1 

Quantity. 

1 To— 

1901. ! 

1902. 1 

1008. 

1004. 1 

1006. 


Tuns.* 

1 

Tuns.* 

Tuns.* 

Tuns.* 

Tuna.* 

United Kingdom 

1,270 i 

621 

616 

! 660 1 

114 

1 llUMlu 

090 

no 

07 

1 209 

06 

j France 

! New York 

3 

4 i 

14 

11 

10 { 

6 

j Bhanghal 

— 1 

— 

— 

77 

82 

' Italian ports 

oee 1 

466 

060 

1 1,683 : 

060 

i Total 

2,661 1 

i.no 

1 1,684 

* 2,678 ' 

1677 

: Btock at Ualllpoli on 



1 i 

540 

1 Beceinber 81 

1,625 1 

1 2,081 

2,161 

2,178 ! 

1 

£ S. d. 

£ s. d. 

£ S. d. 

i £ s. d. 

£ S. d. 

j Price f.o.b. on Dec. 31 

88 lU 0 

|85 6 0 

30 10 0 187 0 0 

82 16(0 

^ _ _ . 

• Imperial. 



T.R.] 
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Mercury and iodine ; DHcrminatkm of in antiHpdU 

soaps. A. Seidell. XXIIL, page 236. 


Enotahh Patent. 

Detergent ; Manufaeture of a . W. E, HvySf Watford, 

Herts. Eng. Pat. 17,777, Sept. 2, 1906. 

Nine lb. of commercial oleine are emubdffed with a 
i solution of 1 lb. of ammonium chloride in 20 lb. of water, 


28^, Cl. XIII.-PIGMENTS, PAINTS, RESINS, 

in a suitable mixing apparatus. 8 lb. of soda lye (90*6° T,) j 
and 6 lb. of water are then added and the whole well mi.ted j 
for a few minutes, when 40 lb. of sodium carbonate and , 
0 lb. of sodium bicarbonate are succeBsivoly added. Less ' 
water and Hodiuni carbonate may be employed, and the | 
bicarbonate may be omitted. Instead of ammonium : 
ohloride, ammonium carbonate may be used, in which | 
case 5 lb. of comnion salt are finally added to the mixture. ! 
When the doughy moss at first formed begins to break up, j 
it is removed from the mixer, granulated, dried and pass(^ j 
through a disintegralor, or compresswl in suitable moulds. , 

-W. P. S. I 

Fhkni’ii Patent. 1 

UnsaturaUd ajtn pounds ; ?^rorcss hr trans/ornnng ' 

■into saturated compwmds. C. Lrcymenn. Fr. Pat. i 

368,212, Oct. 2, 1005. : 

UKSATUitATBi) com])ounds may be converted, by heating 
with a condensing agent, preferably sulphuric acid, into ! 
saturated coui pounds, the condensation product being 
distilled cither dry, or by means of superheated steam, or ! 
in the vaiiour of some indifTerent substance ; the product 
may also be saponitied jirevious to distillation. For i 
example, 6 parts of olein are heated with 1 part of con- j 
centraU'd sulphuric; acid for tlirc'e hours, at about .60^ C. ; : 
the produc't is washc*d vith water, heated in an autoclave j 
with 2 per cent, of its weight of lime, Hi 7 j)erheated steam i 
being also introduced, and finally distiih*d by means of 
superheated attain. A solid, saturated fatty acid is stated 
to be produced. 'J’ur^ientinn, fatty estcTs, resins, and the 
acids contained in ]xdroleum may also be converted into 
saturated compounds by similar means. — T. F. B. 


XIIL— PIGMENTS, PAINTS; BESINS, 
VARNISHES; INDIA-RUBBER, Etc 

[Continmd from pa(fe ]H9.) 

(J.)— PKlMEN'ry, PAINTS. 

White lead; Prohibition of the employmtnl of — . M. 
Alfassa. Bull. Hoc. d'Kncoiir!/., litOb, 108, 71 — 85. 

Knoush Patents. 

Lakes \frnm .1 zo dyeduffs] ; ^Manufacture of red colour . 

0. imray, J..ondon. From Farbwerke vorm. Mcreter, 
Lucius uiid Bruning, Hoeclist a/Alam, Germany. Eng, 
Pat. 4tl4b, March ti, 1005. 

SBEder. Pat. I(H.424of 1904; tliisj., 1005, 1244.— T. F. B. 

Lakes [from Azt> dyestuijM} ; Produriwu of red colour . 

J. .lohnson, l^ondon. From Badiseho Anilin und 
Soda Fabrik, Jjudwigslmfen on Tlhiue, Germanv. Eng. 
Pat. 82. dan. I, 1000. 

Ijthol Red (l-naphtbalenesulphonic acid -2-az;o-j3' 
naphthol) or a similar dyestuff, is ground for one or two 
hours with a suitable inetnllic salt or hydroxide, and also, 
preferably, with a snbstrntum, only such small ipiantity of 
water being added that the resulting product is dry. *Fot 
instance, 100 jxarts of barium sulphate and 5 parts of 
the dyostufl are ground togetlicr, and a solution of 2-0 
parts of barium chloride in 7 parts of water is added 
gradually, the grinding being continued until the lake 
formation is complete. (Gomparo Eng. Pats. 20,611 of 
1890 and 2784 of 1900; this J., 1001,' 55 and 240.) 

— T. F. B. 

German Patents. 

Dyestuff ; Process for preparing an [oso] especially 

suited for the manufaciure of lakes. Farbwerke vorm. 
Meister, Lucius und Brvining. Ger. Pat. 103,844, 

, March 31, 1904. IV\, page 210. 


VARNISHES, INDIA-RUBRER, &o. rM«ch W. iW«. 


PigmcfU : Preparation of a white . Van der Sohuiit 

and Kuntze. and W. Overman. Ger. Pat. 103,524, 
May 12, 1904. 

ZiNO oxide is partially converted into xii^o oxychloride 
by treatment with zinc chloride, and the product is sub- 
jected to the action of an alkali carbonate. — A. S. 


(i?.)-REHINH, VARNISHES. 

Unitbo States Patent. 

Lacquer nr varnish. J. P. Ihart, New York, N.Y". 
IJ.S. Pal. 811,503, Feb. 0, 1900. 

The fraction of the distillate from oil-gas tar, passing 
over below 200^ 0. is mixed with one of the chlorides oi 
tin, bisinutli, antimony or aluminium. — B. N. 

German Patents. 

Lacquer ; Matt -- — . F. (Toldschcider. (ier. Pat. 
105.141, Feb. 20, 1904. Gndcr Int. Corn., March 13, 
1903. 

Starch is nrlded to an ordinary spirit varnish. — A. 8. 

Linseed od for the preparation of varnish ; Purification 
of — . V. Niegemann. Ger. Pat. 103,050, March S, 

1901. 

After cooling the oil to its solidifying point, the tem- 
|>eratiirc m allowed to rise again until the oil becomes 
capable of being filtered. At this temix'rature (below 
0° C.) the separuteil albuminous impurities are jemoved 
by tilt ration.- A. 8. 

(G.)-1N1)IA-HUBBEB, Etc. 

Jtubber ; Aelton of atmosphi ric oxygen on J*ura . 

F. Jlerbst. Ber., 1900, 89,' 623—525. 

Para rubber (0*004 grins.), purified by the method given 
by Harries (Bt'r., 1905, 88, 1198), was dissolved in benzene 
(($00 c.e., b. pt. vS0‘^’ — and the solution heated for 
140 hours under a reflux condenser, while a current of 
dry ftir. free from dust, was })a»Hcd through it. The 
benzene lost by evaporation was renewed from time to 
time. The solution giwiually Iwcame yellow, and a small 
quantity of a yellowish-grey resinous substance, prac- 
tically insoluble in alcohol, pt;troleum ether, glacial acetic 
acid and carbon bisul[>hide, separated from it. The 
rublxT had become completely oxidised, and on dis- 
tilling off the licnzene, a syrupy mixture of resinous 
bodies (($*735 grins.) was obtained. From this residue 
the following substances won; separated: (1) A clear, 
light-brown syrup (6*818 grins.), solultlc in petroleum 
ether (h. ])t. titr — 70"^ C,), possessing a characteristic 
aromatic odour, and having the composition (JioHiflG. 
(2) An amorphous, pale yellow, friable mass (0*116 grin.), 
with a faint aromatic odour, liaving the composition 
C\^Hj«j()^, jirccipitat^^d from the benzene solution by 
petroleum ether. (3) .\ dirty yellow viscous mass, 
solidifying in vacuo to a hard, brittle, \itreoas mass 
(0*16 grin.), resemhling shellac. This substance was 
o.htamed by concentrating the mother hfpiors from 
substance (2) and precipitating with a lorgo excess of 

g otrolcum ether ; it also had the comimsifion ( lol^liflGa. 

ubatanccs (2) and (3) arc similar in compo.^ition to 
Bpiller's resin (J. Chem. Hoc., 3, [2], 44). — E. V\’. J.. 

Jtubber; iSolubilitt/ of vulcanised in pifTidine., R. 

Bitiiiar. Gummi-Zeit., 1900, 20, 441. 

The author confirms the statement of W. Each (Gummi- 
Zuit., 1900, 20, 324) that })yridine dissolves notable 
quantities of vulcanised rubber, on prolonged action at 
an elevated temfX'rature. Pyridine, therefore, cannot bo 
used as a solvent for the extraction of tar, pitch, and 
asphaltum, in the analysis of rubber goods.— E. W. L. 

Rubber- resins ; Ethd acetate as a solvent for . R, 

Hitmar. (jummi-Zeit., 1909, 20, 441. 
Extbaction with ethyl acetate removes a further small 



Itereh JB, »M«.] Cu XrV.— TANNINO, LKATKlia, fco. 


Quantity of iwin from aoetone-oxtracted, raw Parll 
• r^31)bor. lo \miiig etliyl aootatc as a aolvent for loairiH in 
" nihlMsr analyiSBa, however, account must be taken of the 
fact that small quantities of the rubber iteelf are also 
diaaolved by it, and carried into the fsxtract, from which 
they must bo precipitated by meaiiH of alcohol (and their 
weight deducted from the total Iosh in wci^ld^ of the rubber 
on extraction). 

The action of ethyl aoetaie on the rubbej' is to render jt 
very plastic- ; in thia condition it can be r<ui.dily shaped 
into various obiecta, whi<;h j*c-lain their form after the 
evaporation of the solvent, the lublan' losing its ])lasticity 
and recovering its original proi)crti<'H — F W. L. 


XIV,— TANNING, LEATHER, GLUE, SIZE. 

{( '(Whtnit’fl jriiin ftittft MW)) 

Fnoj.isu J*atent. 

Tarniind sa/»s/awr( s ,■ of and (f^paratH << hr thr | 

inn'nhrrnptrd v.rfrnrlioH of IJ, F. Iliigcl, Altonu- | 

Otli'Mscn, (icnnnny. Kng. l*at. IK.IhlH. Se]»t. II, j 

«KJC Fr. Pul. lioT.ntT ol ItUF); tins J.. liHM). IHO.— T.F.B. 

Frkniui Patent. 

Leather , Proci a.v <*/ preparing — . P. Magiin.s and 
T. ,1 Pa vis. l^Y J*at. Oct. 7. HK>f». 

See Png. Pat. iq,44;{ ol 1905; this d.. 19(1(5, T.F.B. 


XVL— SUGAR. STARCH, GUM. Etc. j 

lAchens ; Tfn rarhofnidutlr^ of ih( . A. Fluiuler 

and 15. 9\)llcns. Per.; 1900, 39, 401—409. 

Ah a resull of those investigations, (be hcheiiH may be 
divided into two mam groups ooeording to the behaviour 
of their constitAient carholiydVntcs towards boiling water 
ami acid 'hydrolysis. 

(1) Iceland woa.w group. — This group includes the 
lichens Ceirana tdandirn (Iceland moss), PJvcrnta prxmastri, 
Vsnea harhata and (Umucularia aculcala and the fungus 
Jiulgaria ingvinan/i. From (he members of this group, 
after purilication with potassium carbonate, boihng water 
extracts aii!or])hnns, gelatinous carbohydrates Kiinilar to 
lichonin. The lichenin from Iceland moss is not identical 
with the i^verniin from Premia, since the former is o]>ti(!ally 
inactive, whilst tin* latter is strongly dextrorotatory. 
All these soluble carbohydrates readily yield dextrose 
on hydrolysis. I’ho residues from the aipieous extraction 
arc easily hvdroU-sed by boiling with dilute sulphuru' 
acid, and yield jirinci pally dextrose, together with small 
(luantities of mannose and galaotosi'. 

(2) Jiciudeer vtoM.'^ group.— T\ i\h group comprises 
Cludonia ravgtfcrina (reindeer moss). Stereocaidon pa^cale I 
ami PeMigera aphiona. These licluins yield no appreciable ; 
ciuantities of carbohydrates soluble in boiling water. | 
The carbohydrates of tliis gnmp are hydrolysed by acids i 
with far greater difliculty tlian those of the first gioiq). | 
The products of hydrolysis consist principally of mannose | 
and galact(Aso, with only small qnontities of dextrose. 
The quantitative relations of the sugars obtained by the 
hyfirolysis of tho carbohydrates of both groups vary 
considerably in tho different members. Small (luantities 
of furfural and mothylfurfural were obtained from both 
groii|)B of lichens. The residue resisting hydrolysis appears 
to consist of cellulose.— J. F, U. 


Starch fajclorks ; 

in potato . 

51—62. 


Jndudrial control of the yield of darrJi 
E. Parow. Z. Kpiritusind, 1900, 29, 


Tbb author doiwribes the method to be followed for ohech- 
imt the yield of starch in the factory, ajicl for tracing the 
aouTces of lose, if any. Samples of 60 kilos, . ^h are 
tfi- ken five times in the course of the day from we crude 
potatoes as they enter the «y»tem. IPliaso *«e thwoughly 
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washed, allowed to dry over-night and weighed the nej^ 
morning. Tlir* average weight enables the correct weight 
of clean, raw materi^ taken into work to be calculated. 
Siinilaily five samples of ^K)tatoee are taken during the 
day ana the avwago fierce ntage of starch is determined 
in tlmm by means of the potato balance. After the 
potatoes have been raajied and pulped, the etardh ia iopa- 
rat^ and collected in the settling tank. After wasnwag 
in the mechanical washer, the starch is colleeted in haiga 
and drained. The starch Hus|)endod in the wuah waters 
is passed through sieves and settled on tables, and the 
staruli dcimsited. is drainnl and weighed with the main 
yield. 'I'iie pulps are ]iumped into a reservoir and 
incttsiircd out in a tared box; five weighings of thia when 
full give Ili(' average weight of ]>iilp» produceil. IXeter- 
minatioiis arc made in the laboratory of tlie |iercentw 
of water in the moist starch ; and the percentage of storoh in 
(he pulp.s: (a) thesl-arch which might have been itioovorod 
by iuitluT washing, and (6) the starch enclosed in the 
jiiilpH. Finally, all (lie (ifffueni waters are gauged at the 
jioint ot exit from the factory and the quantity of a^oh 
KUH}snided in an average aliijuot sample of them is deter- 
mined. The following figures show the results actually 
found in l!ic ca.se of a starch factory Working satiafao- 
(orilv ; — -Wt'iglit of cleaned jiotatoes, 191 cw^ts., con- 
taining IH.50-H kilos, of dry starch as determined by the 
balance. Dry starch obtained, 14{)4‘3 kilos. ; in the 
])ulps: (a) capable of extraction, 22 kilos. ; (/>) enclosed, 
324-5 kilos. ; in the efffuent waters, 14-6 kilos. ; total 
17135-5 kilos. ; (urors and unaccountable losses, 83*3 kilos. 
= -4'(U ]KU- cent, of the total starch. - J. F. B. 


Su{fit , Specific gr<u'itie<'< of ,'>olutioiis of llte. principal — — . 

O. Mohr. Z. Spiritusiiid., 190(1, 89, 25—26. * 

The existing ilalu relating to the sjiecific gravities of 
solutions of liic diffeVeni sugars at different concentrations 
arc ol the mo.st diverse mil lire so far as the Uimperntures 
of obhcrvation and the' units of volume arc ooneerned. 
The obsiuvHlions have been made indiscriminately at 16*^, 
17-5‘' and 2ff‘' and tlic units arc referred to water cither 
at the sHiiic temperaturos or at 4^" C, iSoiric of the tables 
.sliow tiu- contents of the solutions in }H-rceutagCS by 
weight, ollu-rs sliow the number of grins, of sugar per 
!(MI c.c. 'Pbe Hiiiliur has rc-calciilatcd and co-ordinat«d 
tin- moKt icluibh- tables lor the principal sugars, viz.t 
doxtrosi-. leviiloH«*. invert sugar and malUise, comparing 
them w'lth (he ( rcrman official normal tables for cane 
sugar. He -^liowh the percentage by weight and the con- 
(‘<-ntration in grnis. ]>er 100 c.c. for each of the sugars, 
w itli the corri'spondiug HjK-cltic gravities (either at 
or at 2074 '"), of cam- sugar solutions of the 
Hnim; concentrations at the same UmuHjrature and the 
percentage by weight of cam- sugar in solutions of the same 
s[)c<-ific gravities. 


Anlnfdn){if< /'V»/ro.s't [Snloaiou, Per. 1881, 14, 2711)* 


Contents ttl 

Cententfl of 

St) i/r. of 
tlextn>B(' 

Hp gr. of 
ORTie suKor 
solution of 

solution. 

Molutloii. 

solution at 

sttnic coueeU' 

Crnis per 

l'«r cent 

t7-6’ 

t ration at 

JOO c.c 

by weiaht. 

17-6’ 

17*5'^ 

* 



IT-S" 

1*00 

O-OOH 

1-00375 

1*00387 

i:*oo 

l-OHR 

1 -0075 

1*00774 

:i-oo 

2-970 

1-0115 

1*01160 

4*00 

a-94r» 

1*0 150 

1-01647 1 

5*00 

4-912 

1*0192 

1-01083 1 

0*(H) 

5*87« 

t -02.30 

1-02810 

7*00 

6-827 

l*0-2«7 

1*02706 

8*00 

7*77:t 

1*0306 

1*03080 

0*00 

8-714 

1*0342 

1*03475 

10*00 

9-645 

1*0881 

1-08858 

11*00 

10-570 

1-0420 

1*0424.3 

ia*Qo 

11*490 

1-0467 

1 1*04628 

18*00 

12-402 

1*0405 

1 1*06011 

U-0() 

13*809 

1-0633 

1-05806 

15-00 

14-200 

1 -0671 

, 1*06780 

16-00 

I5tl00 

1-0610 

1-061*11 

17-00 

16-044 

1-0640 

1*06542 

18-00 

16-884 

1*0687 

1-06024 


Pontcutf of 
<-ans sugar 
solution of 
saute ftp. gr. 
as dextrose. 
Per cent, 
by weight. 


0-0^ 

8*? 

10»W7 

lt*i 62 

law 

18*156 

14^047 

15*S«S 

18-740 


<? 
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iMarch 16, 190«. 


Letndose {Ost, LiypnwnWa “ Ckem. der Zmktrarttn,** 
ord EdUion, 1, 819). 


AnKydrm^a Maliofic {Out, Chcm.-ZeU. 19, 1728). 


Content# ol 

Content# of 

. «P. gr. Of 
fevulose 

8p. gr. of 
cane sugar 
solution of 

i Content# of 
cane sugar 
solution of 

Contents of 
solution. 
Grms. per 
100 c.c. 

Content# of 
solution. 
Per rent, 
by weight. 

solution 
Grrns. per 

100 CO. 

Holution. 
Per cent, 
by weight. 

* 

solution at 
20“ 

4“ 

same concen- 
tration at 
20“ 

4“ 

same sp. gr. 
as levulose. 
Per cent, 
by weight. 

1-78 

3-08 

• 

1-77 

.3-06 

1-01 

1-0100 

1-0021 

1-00216 

0-995 

4-37 

4*31 

1-03 

1-0324 

1-0022 

1-00224 

1-002 

5-66 

5-54 

2-01 

1-9949 

1-0002 

1-00600 

2-047 

6-92 

6*76 

2-04 

2*0263 

1-0063 

1-00012 

2*073 

8-19 

7*95 

6-03 1 

4-0395 

1-0177 

1-01761 

4-961 

9-47 

9-16 

5-04 1 

4-9576 

1-0178 

1*01768 

4-986 

10-76 

10-36 

6-06 

4-9710 

1-017H 

1*01773 

4-986 

12-10 

11-68 

8-04 

7*8061 

1-0296 

1-02916 

7-891 

13-30 

12-76 

9*28 

8-9724 

1-0341 

1*0.3392 

9-018 

14-65 

13*89 

10*19 

9*8195 

1-0.379 

1-03740 

9-941 

15-95 

16-06 

10-96 

10-5199 

1-0405 

1-04029 

10-570 

1 7-25 

16-20 

19*90 

18-5161 

1-0748 

1-07441 

18-606 

18-55 

17-34 

21-93 

20-2638 

1-0821 

1-08213 

20-267 1 

10*83 

18-46 

33*56 ' 

29-7095 

1-1263 

1-12603 

29-857 

21-14 

19-67 

33-97 

.3(>.tl57 

M279 

1-12764 

30*192 

The coll] 
others are ca 

imns marked 
Jculated. 


(nrerf Sugar {Uerzfdd. Z. Ver.deut. 

Znck-artnd., 37, 912). 

’ontent# of 
solution. 
Grms per 
100 c.c. 

Content# of 

1 Solution 

1 Per cent i 
by weight.' 

1 Sp of invert 
^ sugar solution. 

at 17-6" at 17*6" 
'4^ 17' 6^' 

8p gr 
oiie sugar 
solution of 
same con- 

centratlon I'^^ert 

at 17-6“ 1 , 

'Percent 
^ j by weight. 


10'H9 

in-ga 

11- 47 

12 - 02 
12-67 
ia-i2 
10-07 
U-7H 
15-90 

17- 00 

18- 17 

19- 02 

20- 48 

21- 04 

22- 82 

24- 00 

25- 20 

26- 40 

27- 62 

28- 84 
00-09 


10-0 

10 - 5 

11 - 0 
11-6 
12-0 
12-5 
10-0 

14- 0 

15- 0 

16- 0 

17- 0 

18 - 0 
10-0 
20-0 
21-0 

22- n 

23 - 0 

24 - 0 
26-0 
26-0 
27-0 


I 


1-00901 
1-04109 
1-04316 
1-04627 
1 -04737 
1-04949 
1-05160 
1-06688 
1-06018 
1-06463 
1-06889 
1-07330 
1-07772 
1-08218 
1-08665 
1-09114 
1-09666 
1-10019 
1-10474 
1-109,30 
M14S.S 


1-04034 

1-04243 

1-04450 

1-04661 

1-04871 

1-05083 

1-05295 

1-05723 

1-06154 

1-06690 

1-07026 

1-07468 

1-07912 

1-08367 

1-08804 

1-09264 

1-00707 

1-10160 

1-10610 

1-11072 

1-11576 


1-04005 

1-04214 

1-04422 

1-04632 

1-04841 

1-06053 

1-05264 

1-05690 

1-06118 

1-06649 

1-06983 

1-07421 

1-07862 

1-08306 

1-08753 

1-09203 

1-09668 

1-10116 

1-10675 

1-11039 

1-11606 


10-07 

10 - 57 

11 - 07 

11 - 57 

12 - 07 

12 - 57 

13 - 07 

14- 08 
16-08 

16 - 09 

17 - 10 

18- 11 
10-11 
20-11 
21-11 
22-11 

23- 11 

24- 10 

25 - 09 

26 - 07 

27 - 15 


inliydrous {Salomon, J. praki. Vhem., 11., 28. H2). 


j 

Dontent« of j Content# of 
Boliition. I golutlon. 
Grma, per Per cent. 
100 (■ c, ' by weight 


; „ , Hp, gr. of 

, 8p gr. of cane engar 

I maltoBo iohitlon of 

I iolution at game concen- 
17-5*‘ tratlon at 


1-0 

2-0 

3- 0 

4- 0 
6-0 
6-0 

7- 0 

8 - 0 
9-0 

10-0 

16-0 

20-0 

25-0 

30-0 


0- 997 

1- 987 

2- 969 

3- 948 

4- 911 
6-870 

6- 823 

7- 768 

8- 706 
0-687 

14-102 

18-687 

22-829 

20-928 


17-5" 


1-00393 

1-00786 

1-01177 

1-01668 

1-01963 

1-02.340 

1-02788 

1-08122 

1-03616 

1-08900 

1-06827 

1*07740 

1-09660 

1-11660 


17-6^ 

17-6" 


1-00.387 

1-00774 

1-01160 

1-01646 

1-01932 

1-02318 

1-02703 

1-03087 

1-08471 

1-08866 

1-05773 

1-07880 

1-09680 

1-11472 


Content# of 
cane gngar 
g<ilution of 
game gp. gr. 
ag maltuge. 
Per cent 
by weight. 


1- 013 

2- 016 
3-013 

3- 998 

4- 963 
5*925 

6- 805 

7- 866 

8- 812 
9-746 

14-821 

18-728 

22-982 

27-096 


iolution at 

20 “ . 

4“ 


1-006 

1-010 

1-016 

1-020 

1-026 

1-030 

1-036 

1-040 

1-045 

1-050 

1-066 

1-060 

1-065 

1-070 

1-075 

1-080 


Hp. gr. of 
cane iugar 
solution of 
same concen' 
tratioii at 
20 “ 

4“ 


1-00612 

1-01013 

1-OlBll 

1-02001 

1-02488 

1-02974 

1-03464 

1-0.3959 

1*04470 

1-04961 

1-05443 

1-06938 

1-06482 

1-06927 

1-07412 

1-07904 


Contents of 
cane sugar 
solution of 
same so. gr. 
as maltose. 
Per cent, 
by weight. 


1-74 

3- 02 

4- 28 

5- 54 

6- 78 
8-01 
9-24 

10*46 

11-76 

12*84 

14-02 

16*19 

16-36 

17- 51 

18- 66 
19-78 


I’lu* tableH show that Mu* speriHt* gravities of the solu- 
tioiiH of the variojjH sugars are n«)t identical with those of 
cane sugar of the same conoontrations, Tx?vulo.«ie. invert 
sugar and malto.se solutions have higher specific gravities 
than the corresponding solutions of cane sugar, whilst 
those of dextroHii have lowei* specific gravities. The 
differences at medium concentrations are not vorv great, 
and amount only to a few units in the fourth place of 
decimals, so that the use of the cane sugar tables for the 
determination of other sugars involves an error of only 
0-1 per cent, and is very convenient. The compariscn (>f 
the tables indicak*s that the hydrolysis of cane sugar to 
nvert sugar and of maltosi* to dextrose is accompanied by 
a con.siderable contraction in volume. — iJ. F. Jb 


Oam ; Export of 


— from Senegal. 
Feb. 16, 11)06. 


Ibl. of 'JVado J., 


Thk total export of gum from Senegal in 11)04, the last 
year for which stati.stics have ap[>eRred, was 2,370,031 
kilos., valued at 44.835f. This was divided as follows : — 
Hard gum, 1,842,610 kilos., from the region north of the 
River Senegal, and 484,005 kilos., from the Soudan and 
Senegal proper ; friable gum, 37,396 kilos., from all parts ; 
dust and damaged gum, 6.930 kilos., from all parts. An 
exiwrt duty of 1 franc 60 centimes per kilo, was formerly 
levied, but was removed in .May, 1905, so that there are now 
no royalties or exfiort duties on gum. At least three-fourths 
of the gum is brought by caravans to the various posts on 
the River {Senegal, from which they are taken to St. Louis 
by river transport of various kinds, ami thence embarked 
for Europe. Since the re- 0 ])ening of the Egyptian Soudan, 
the Senegal gum trade has bwn dwindling away, and is 
now looked upon as of rjuite secondary importance. 

[T.R.] 

Dextrose ; Deterni {nation of . R, (jilassmann. 

XXIIL, page 230. 

States Patent. 

Sugar; Mctlud of imiing maize . F. L. Stewart, 

Murriwsville. Pa. Assignor to S. K. CJill, Pittsburg, 
Pa. U.S. Pat. 811,523, Jan. ,30, 1906. 

The ears are separated from the growing maize whilst they 
are still immature, and are nt the stage of growth when 
the “ ear is in the milk and the protruding silk is dead.” 
The growth of the plant is then eontinueil, mien an increase 
of the sugar content of the stalk takes place. Finally 
the juice is extracted, clarified and converted into sugar 
or syrup. — J. F, B. 

FliENCfl PATBNTft. 

Sugar juices ; Clarificaiion of hu means of kydrosul- 

f hurous acid or its salts. F. Schiller and K. Herbst. 
V. Pat. 358,296, Oct. 5, 1906. 

HvdBO 8ULI»HUR0U8 aoid or one of its salts, aueh aa tbft 
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aluminium or calcium salt, is added to the crude sugar 
cane or beet roots during or after the extraction of the 
juice, whilst the latter is still in the undefecated, acid 
condition. The base of the h^drosulphite combines 
with the organic acids of the juice, precipitating them 
together with a considerable proportion of the albuminoids, 
and other non-sugar constituents. At the same time the 
hydroaulphurous acid, which is said to have no inverting 
action on the sugar, reduces the colouring matters of the 
]uice.~-rT. F. B. 

JStarch and dextrin ; Manufaxiurc of phonograph records 

from . Comp. gen. de Phonographes, (;Jinemato- 

graphes et Appareils de Precision. Fr. Pat. ft58,36fl, 
7)ct. 9, 1905. 

Fo» moulding records in the form of <liscs or cylinders, 
|>otato, farina or other starch, or commercial dextrin, is 
introduced into the mould in a dry, pulverulent condition. 
The moss is then Hubje<‘1ed in the mould t,o a pressure 
of about 200 kilos, ytcr S(i. cm. During the action of this 
pressure the temperature of the mass is raised by means of 
steam to 110° — 120" (y. Dndcr the combined action of 
heat and pressure, the starcli is moditied and becomes 
fused to a liard, hornv mass, which retains (he impression 
of the mould.— J. F. B. 


XVIL-BREWING, WINES, SPIRITS, 

{Contimied from page 194.) 

Fermentation ; /^tudica tn . 1. Chemical dynamics 

of alcoholie ferimniaiton by yeast. A. Slntor. Chcin. 
8oc. Trans. 1900, 89. 128-142. 

The author describes a new method for measuring thi> 
velocity of feimentation, over very small ranges of the 
reaction, by observing the increase of pressure (ievelota^d in 
short intervals of time by the carbon dioxide evolved. 
A bottle of about 150 c.i'. cai»acity is connected with a 
manometer by a piece of thick rubber tubing. 60 c.c. 
of the solution ot sugar, yeast and nutrient salts aie 
introduced intti the bottle and the latter is placed in the 
thermostat, the a[»paratuH is evacuated through a side 
tube provided on the short arm of the manometer, and 
the level of the mercury is read off. The change of pressure 
caused by the evolution of carbon dioxide is ifgist^ired 
on the scale of the manometer, and serves as a very sensi- 
tive measure of the relative progress of the fermentation. 
Exjieriments made in this manner at 30" (’. showed con- 
clusively that when the quantity of yeast was incieased, 
other conditions lieiiig constant, the velocity of fermenta- 
tion was }>roportional to the concentration of tin* yeast. 
Jn a second senes of experiments, the quantity of yeast 
was maintained constant whilst the concentration of the 
sugar (dextrose) was varied between 0*20 and 20’0 grms. 
per 100 c.c. It was found that, between the limits of 0*60 
and 10*0 grms. of dextrose per 100 c.c., the velocity of 
fermentation was very nearly independent of the concen- 
tration of the sugar, a maximum jxiint being, however, 
just discemiblft at about 6 jK?r cent, of sugar. Below 0-6 
jier cent, of sugar the velocity of fermentation was iniiu- 
enoed by the concentration of the sugar, but was never 
really projwrtional to it, whilst above 10 per cent, the 
excess of sugar exerted a distinct retarding influence. 
The above observations are most simply explained by the 
formation of a compound between the enzyme and the 
sugar by diffusion of the latter int<o the cell, and t\e 
velocity' which is measured ex|)erimeutally is the rate 
of decomposition of this compound. *1’he temperature- 
coefficient of the reaction of fermentation is large ainl 
varies with the temperature ; from the tables given in 
the paper, the ratios of and 

may be cited as illustrations. The temperature quotients 
for every from 6*^ to 40'" C. form a series of numbers which 
seem to be cfaaraoteristio of the enzyme zymase, being inde- 
pendent of the concentration of yeast and dextrose, 
the type of yeast, the presence or absence of nutrient 
salts and of i^biting agents. 
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The initial ratef of fermentation of dextrose, levulose, 
sucrose and maltose are in the ratios of 1:0‘92:1*06:0‘9. 
Sucrose and maltose show' constant values for the velocity 
of fermentation within a few minutes of the start, indicating 
thai siiflacient of the dissaocharide is hydrolysed almost 
instantaneously for the fermentation to attain its maximum 
velocity. The addition of lactic acid produced no change 
ill the Velocity of fermentation, and the author concludes 
that it is very imlikely that any but small quantities of 
sugar go through the intermediate step of lactic acid during 
fermentation. — J, F. B. 

Sarcina [t» hremfy vrasf]. Bettges and Heller. VVoch. 
f. Brail. 1900, 28, 69—74. 

In brewery prai'tiee, saicina often occurs in the singlo 
coccus form, and cannot bt* identilied by the microecoj^c 
examination of yeast in tlie ordinary way. In order to 
induce the sarcina to grow in the characteristic packet 
form, the authors have tried the following methods — 
Will’s method, by cultivation m ammoiiiacal yeast-water, 
gave no growth of sarcina at all. Claiisaon’s method, by 
digestion with acid ammonium fluoride, fffiled to separate 
the sarcina from the <'.ulture yeast, both being equally 
resistant to the antiseptic. Lindner’s metliod, by 
cultivation on an object glass with exclusion of air by a 
vaseline ring, gave results, but imly after five to eight 
days. The autliors have devised a modifleation of tnis 
last method, acoelerating the result by selecting a medium 
favourable to the sarcina and mimical to the yeast. This 
improved medium consists of a beer fermented in the 
laboratory from an unho|q>od wort, and attenuated as far 
as possible. Such beer is mixed with a barley or malt 
decoction, in order that free starch may be present. It ia 
then neutralised by ammonia and an excess of ammonia 
equal to the quantity required to neutralise, is added, 
together with sufficient alcohol to bring the final alcohol 
content of the medium to 2 — 4 i>er cent., attention being 
paid to the fact that volatilisation of both alcohol and 
ammonia takes place during sterilisation. Vaaelino is 
painted on the- object glass to form three sides of a square, 
some* of the yeast, is mixed with the culture liquid, and a 
drop is careiully moimted on the gloss, the fourth side 
of the square bemg closed by vaselmi? when the preparation 
18 comjlete. Harcma packets are generally visible after 
tw'o days, but with very slight infections it may bo neces- 
sary to' keep the slide under observation for four days. 
The same medium may be employed for flask cultivations, 
the deposit being subjeoted to microseopio examiuation 
in the ordinary way, but in such cultures it is neeessory to 
wait, two or three days longer before a result is obtained. 
Bv t!ie above method the authors have traced the nidus 
of a sarcina infection m their beer which, without causing 
the iiharacteristic sarcina sickness, brought about an 
acidification and turbidity when the beer was kept for 
16—18 days ; the source of infection was found in places 
where the lacquer of the wooden fermentation tuns had 
worn away, and growths of sarcina had developed in tho 
porous wood. — J. F, B, 

Yeast ; Production of sulphuretted kydropn hy . 

H. Will and H. Wanderscheck. Z. ges. Brauw., 1906, 

29, 73—78 and 89—96. 

The authors havcj proved that many siiecies of brewery 
yeasts, both culture yeasts and wild yeasts, ore capable 
of producing euli^uretted hydrogen when fermenting in 
hopped worts. The culture yeasts are generally more 
active in this rc»i)eot than the wild yeasts, and the ovolii- 
tion of sulphuretted hydrogen is generally obsei'ved 
towards tho end of the primary fermentation. Of the 
culture veosts, Frohberg yeast showed a very feeble reaction, 
whilst Logos yeast smjwed a strong one. The sources 
of sulphuretted hydrogen in normal worts must be either 
the albuminoids or the sulpliates, but the exact source 
has not yet been ascertained. The addition of gypsf^ 
or magnesium sulphate to the wort produced no markiM} 
increase in the amount of sulphuretted hydrogen evolyed, 
neither did the use of sulphured malt and hops cause ^ any 
apprecial^e increase. On the other hand the addition^ 
pe^onee, although they contained sulphur, 
decreased the tendency to fornuktion of sulphur^ttad 

oi 
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Letndose {Ost, LiypnwnWa “ Ckem. der Zmktrarttn,** 
ord EdUion, 1, 819). 


AnKydrm^a Maliofic {Out, Chcm.-ZeU. 19, 1728). 


Content# ol 

Content# of 

. «P. gr. Of 
fevulose 

8p. gr. of 
cane sugar 
solution of 

i Content# of 
cane sugar 
solution of 

Contents of 
solution. 
Grms. per 
100 c.c. 

Content# of 
solution. 
Per rent, 
by weight. 

solution 
Grrns. per 

100 CO. 

Holution. 
Per cent, 
by weight. 

* 

solution at 
20“ 

4“ 

same concen- 
tration at 
20“ 

4“ 

same sp. gr. 
as levulose. 
Per cent, 
by weight. 

1-78 

3-08 

• 

1-77 

.3-06 

1-01 

1-0100 

1-0021 

1-00216 

0-995 

4-37 

4*31 

1-03 

1-0324 

1-0022 

1-00224 

1-002 

5-66 

5-54 

2-01 

1-9949 

1-0002 

1-00600 

2-047 

6-92 

6*76 

2-04 

2*0263 

1-0063 

1-00012 

2*073 

8-19 

7*95 

6-03 1 

4-0395 

1-0177 

1-01761 

4-961 

9-47 

9-16 

5-04 1 

4-9576 

1-0178 

1*01768 

4-986 

10-76 

10-36 

6-06 

4-9710 

1-017H 

1*01773 

4-986 

12-10 

11-68 

8-04 

7*8061 

1-0296 

1-02916 

7-891 

13-30 

12-76 

9*28 

8-9724 

1-0341 

1*0.3392 

9-018 

14-65 

13*89 

10*19 

9*8195 

1-0.379 

1-03740 

9-941 

15-95 

16-06 

10-96 

10-5199 

1-0405 

1-04029 

10-570 

1 7-25 

16-20 

19*90 

18-5161 

1-0748 

1-07441 

18-606 

18-55 

17-34 

21-93 

20-2638 

1-0821 

1-08213 

20-267 1 

10*83 

18-46 

33*56 ' 

29-7095 

1-1263 

1-12603 

29-857 

21-14 

19-67 

33-97 

.3(>.tl57 

M279 

1-12764 

30*192 

The coll] 
others are ca 

imns marked 
Jculated. 


(nrerf Sugar {Uerzfdd. Z. Ver.deut. 

Znck-artnd., 37, 912). 

’ontent# of 
solution. 
Grms per 
100 c.c. 

Content# of 

1 Solution 

1 Per cent i 
by weight.' 

1 Sp of invert 
^ sugar solution. 

at 17-6" at 17*6" 
'4^ 17' 6^' 

8p gr 
oiie sugar 
solution of 
same con- 

centratlon I'^^ert 

at 17-6“ 1 , 

'Percent 
^ j by weight. 


10'H9 

in-ga 

11- 47 

12 - 02 
12-67 
ia-i2 
10-07 
U-7H 
15-90 

17- 00 

18- 17 

19- 02 

20- 48 

21- 04 

22- 82 

24- 00 

25- 20 

26- 40 

27- 62 

28- 84 
00-09 


10-0 

10 - 5 

11 - 0 
11-6 
12-0 
12-5 
10-0 

14- 0 

15- 0 

16- 0 

17- 0 

18 - 0 
10-0 
20-0 
21-0 

22- n 

23 - 0 

24 - 0 
26-0 
26-0 
27-0 


I 


1-00901 
1-04109 
1-04316 
1-04627 
1 -04737 
1-04949 
1-05160 
1-06688 
1-06018 
1-06463 
1-06889 
1-07330 
1-07772 
1-08218 
1-08665 
1-09114 
1-09666 
1-10019 
1-10474 
1-109,30 
M14S.S 


1-04034 

1-04243 

1-04450 

1-04661 

1-04871 

1-05083 

1-05295 

1-05723 

1-06154 

1-06690 

1-07026 

1-07468 

1-07912 

1-08367 

1-08804 

1-09264 

1-00707 

1-10160 

1-10610 

1-11072 

1-11576 


1-04005 

1-04214 

1-04422 

1-04632 

1-04841 

1-06053 

1-05264 

1-05690 

1-06118 

1-06649 

1-06983 

1-07421 

1-07862 

1-08306 

1-08753 

1-09203 

1-09668 

1-10116 

1-10675 

1-11039 

1-11606 


10-07 

10 - 57 

11 - 07 

11 - 57 

12 - 07 

12 - 57 

13 - 07 

14- 08 
16-08 

16 - 09 

17 - 10 

18- 11 
10-11 
20-11 
21-11 
22-11 

23- 11 

24- 10 

25 - 09 

26 - 07 

27 - 15 


inliydrous {Salomon, J. praki. Vhem., 11., 28. H2). 


j 

Dontent« of j Content# of 
Boliition. I golutlon. 
Grma, per Per cent. 
100 (■ c, ' by weight 


; „ , Hp, gr. of 

, 8p gr. of cane engar 

I maltoBo iohitlon of 

I iolution at game concen- 
17-5*‘ tratlon at 


1-0 

2-0 

3- 0 

4- 0 
6-0 
6-0 

7- 0 

8 - 0 
9-0 

10-0 

16-0 

20-0 

25-0 

30-0 


0- 997 

1- 987 

2- 969 

3- 948 

4- 911 
6-870 

6- 823 

7- 768 

8- 706 
0-687 

14-102 

18-687 

22-829 

20-928 


17-5" 


1-00393 

1-00786 

1-01177 

1-01668 

1-01963 

1-02.340 

1-02788 

1-08122 

1-03616 

1-08900 

1-06827 

1*07740 

1-09660 

1-11660 


17-6^ 

17-6" 


1-00.387 

1-00774 

1-01160 

1-01646 

1-01932 

1-02318 

1-02703 

1-03087 

1-08471 

1-08866 

1-05773 

1-07880 

1-09680 

1-11472 


Content# of 
cane gngar 
g<ilution of 
game gp. gr. 
ag maltuge. 
Per cent 
by weight. 


1- 013 

2- 016 
3-013 

3- 998 

4- 963 
5*925 

6- 805 

7- 866 

8- 812 
9-746 

14-821 

18-728 

22-982 

27-096 


iolution at 

20 “ . 

4“ 


1-006 

1-010 

1-016 

1-020 

1-026 

1-030 

1-036 

1-040 

1-045 

1-050 

1-066 

1-060 

1-065 

1-070 

1-075 

1-080 


Hp. gr. of 
cane iugar 
solution of 
same concen' 
tratioii at 
20 “ 

4“ 


1-00612 

1-01013 

1-OlBll 

1-02001 

1-02488 

1-02974 

1-03464 

1-0.3959 

1*04470 

1-04961 

1-05443 

1-06938 

1-06482 

1-06927 

1-07412 

1-07904 


Contents of 
cane sugar 
solution of 
same so. gr. 
as maltose. 
Per cent, 
by weight. 


1-74 

3- 02 

4- 28 

5- 54 

6- 78 
8-01 
9-24 

10*46 

11-76 

12*84 

14-02 

16*19 

16-36 

17- 51 

18- 66 
19-78 


I’lu* tableH show that Mu* speriHt* gravities of the solu- 
tioiiH of the variojjH sugars are n«)t identical with those of 
cane sugar of the same conoontrations, Tx?vulo.«ie. invert 
sugar and malto.se solutions have higher specific gravities 
than the corresponding solutions of cane sugar, whilst 
those of dextroHii have lowei* specific gravities. The 
differences at medium concentrations are not vorv great, 
and amount only to a few units in the fourth place of 
decimals, so that the use of the cane sugar tables for the 
determination of other sugars involves an error of only 
0-1 per cent, and is very convenient. The compariscn (>f 
the tables indicak*s that the hydrolysis of cane sugar to 
nvert sugar and of maltosi* to dextrose is accompanied by 
a con.siderable contraction in volume. — iJ. F. Jb 


Oam ; Export of 


— from Senegal. 
Feb. 16, 11)06. 


Ibl. of 'JVado J., 


Thk total export of gum from Senegal in 11)04, the last 
year for which stati.stics have ap[>eRred, was 2,370,031 
kilos., valued at 44.835f. This was divided as follows : — 
Hard gum, 1,842,610 kilos., from the region north of the 
River Senegal, and 484,005 kilos., from the Soudan and 
Senegal proper ; friable gum, 37,396 kilos., from all parts ; 
dust and damaged gum, 6.930 kilos., from all parts. An 
exiwrt duty of 1 franc 60 centimes per kilo, was formerly 
levied, but was removed in .May, 1905, so that there are now 
no royalties or exfiort duties on gum. At least three-fourths 
of the gum is brought by caravans to the various posts on 
the River {Senegal, from which they are taken to St. Louis 
by river transport of various kinds, ami thence embarked 
for Europe. Since the re- 0 ])ening of the Egyptian Soudan, 
the Senegal gum trade has bwn dwindling away, and is 
now looked upon as of rjuite secondary importance. 

[T.R.] 

Dextrose ; Deterni {nation of . R, (jilassmann. 

XXIIL, page 230. 

States Patent. 

Sugar; Mctlud of imiing maize . F. L. Stewart, 

Murriwsville. Pa. Assignor to S. K. CJill, Pittsburg, 
Pa. U.S. Pat. 811,523, Jan. ,30, 1906. 

The ears are separated from the growing maize whilst they 
are still immature, and are nt the stage of growth when 
the “ ear is in the milk and the protruding silk is dead.” 
The growth of the plant is then eontinueil, mien an increase 
of the sugar content of the stalk takes place. Finally 
the juice is extracted, clarified and converted into sugar 
or syrup. — J. F, B. 

FliENCfl PATBNTft. 

Sugar juices ; Clarificaiion of hu means of kydrosul- 

f hurous acid or its salts. F. Schiller and K. Herbst. 
V. Pat. 358,296, Oct. 5, 1906. 

HvdBO 8ULI»HUR0U8 aoid or one of its salts, aueh aa tbft 
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aluminium or calcium salt, is added to the crude sugar 
cane or beet roots during or after the extraction of the 
juice, whilst the latter is still in the undefecated, acid 
condition. The base of the h^drosulphite combines 
with the organic acids of the juice, precipitating them 
together with a considerable proportion of the albuminoids, 
and other non-sugar constituents. At the same time the 
hydroaulphurous acid, which is said to have no inverting 
action on the sugar, reduces the colouring matters of the 
]uice.~-rT. F. B. 

JStarch and dextrin ; Manufaxiurc of phonograph records 

from . Comp. gen. de Phonographes, (;Jinemato- 

graphes et Appareils de Precision. Fr. Pat. ft58,36fl, 
7)ct. 9, 1905. 

Fo» moulding records in the form of <liscs or cylinders, 
|>otato, farina or other starch, or commercial dextrin, is 
introduced into the mould in a dry, pulverulent condition. 
The moss is then Hubje<‘1ed in the mould t,o a pressure 
of about 200 kilos, ytcr S(i. cm. During the action of this 
pressure the temperature of the mass is raised by means of 
steam to 110° — 120" (y. Dndcr the combined action of 
heat and pressure, the starcli is moditied and becomes 
fused to a liard, hornv mass, which retains (he impression 
of the mould.— J. F. B. 


XVIL-BREWING, WINES, SPIRITS, 

{Contimied from page 194.) 

Fermentation ; /^tudica tn . 1. Chemical dynamics 

of alcoholie ferimniaiton by yeast. A. Slntor. Chcin. 
8oc. Trans. 1900, 89. 128-142. 

The author describes a new method for measuring thi> 
velocity of feimentation, over very small ranges of the 
reaction, by observing the increase of pressure (ievelota^d in 
short intervals of time by the carbon dioxide evolved. 
A bottle of about 150 c.i'. cai»acity is connected with a 
manometer by a piece of thick rubber tubing. 60 c.c. 
of the solution ot sugar, yeast and nutrient salts aie 
introduced intti the bottle and the latter is placed in the 
thermostat, the a[»paratuH is evacuated through a side 
tube provided on the short arm of the manometer, and 
the level of the mercury is read off. The change of pressure 
caused by the evolution of carbon dioxide is ifgist^ired 
on the scale of the manometer, and serves as a very sensi- 
tive measure of the relative progress of the fermentation. 
Exjieriments made in this manner at 30" (’. showed con- 
clusively that when the quantity of yeast was incieased, 
other conditions lieiiig constant, the velocity of fermenta- 
tion was }>roportional to the concentration of tin* yeast. 
Jn a second senes of experiments, the quantity of yeast 
was maintained constant whilst the concentration of the 
sugar (dextrose) was varied between 0*20 and 20’0 grms. 
per 100 c.c. It was found that, between the limits of 0*60 
and 10*0 grms. of dextrose per 100 c.c., the velocity of 
fermentation was very nearly independent of the concen- 
tration of the sugar, a maximum jxiint being, however, 
just discemiblft at about 6 jK?r cent, of sugar. Below 0-6 
jier cent, of sugar the velocity of fermentation was iniiu- 
enoed by the concentration of the sugar, but was never 
really projwrtional to it, whilst above 10 per cent, the 
excess of sugar exerted a distinct retarding influence. 
The above observations are most simply explained by the 
formation of a compound between the enzyme and the 
sugar by diffusion of the latter int<o the cell, and t\e 
velocity' which is measured ex|)erimeutally is the rate 
of decomposition of this compound. *1’he temperature- 
coefficient of the reaction of fermentation is large ainl 
varies with the temperature ; from the tables given in 
the paper, the ratios of and 

may be cited as illustrations. The temperature quotients 
for every from 6*^ to 40'" C. form a series of numbers which 
seem to be cfaaraoteristio of the enzyme zymase, being inde- 
pendent of the concentration of yeast and dextrose, 
the type of yeast, the presence or absence of nutrient 
salts and of i^biting agents. 
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The initial ratef of fermentation of dextrose, levulose, 
sucrose and maltose are in the ratios of 1:0‘92:1*06:0‘9. 
Sucrose and maltose show' constant values for the velocity 
of fermentation within a few minutes of the start, indicating 
thai siiflacient of the dissaocharide is hydrolysed almost 
instantaneously for the fermentation to attain its maximum 
velocity. The addition of lactic acid produced no change 
ill the Velocity of fermentation, and the author concludes 
that it is very imlikely that any but small quantities of 
sugar go through the intermediate step of lactic acid during 
fermentation. — J, F. B. 

Sarcina [t» hremfy vrasf]. Bettges and Heller. VVoch. 
f. Brail. 1900, 28, 69—74. 

In brewery prai'tiee, saicina often occurs in the singlo 
coccus form, and cannot bt* identilied by the microecoj^c 
examination of yeast in tlie ordinary way. In order to 
induce the sarcina to grow in the characteristic packet 
form, the authors have tried the following methods — 
Will’s method, by cultivation m ammoiiiacal yeast-water, 
gave no growth of sarcina at all. Claiisaon’s method, by 
digestion with acid ammonium fluoride, fffiled to separate 
the sarcina from the <'.ulture yeast, both being equally 
resistant to the antiseptic. Lindner’s metliod, by 
cultivation on an object glass with exclusion of air by a 
vaseline ring, gave results, but imly after five to eight 
days. The autliors have devised a modifleation of tnis 
last method, acoelerating the result by selecting a medium 
favourable to the sarcina and mimical to the yeast. This 
improved medium consists of a beer fermented in the 
laboratory from an unho|q>od wort, and attenuated as far 
as possible. Such beer is mixed with a barley or malt 
decoction, in order that free starch may be present. It ia 
then neutralised by ammonia and an excess of ammonia 
equal to the quantity required to neutralise, is added, 
together with sufficient alcohol to bring the final alcohol 
content of the medium to 2 — 4 i>er cent., attention being 
paid to the fact that volatilisation of both alcohol and 
ammonia takes place during sterilisation. Vaaelino is 
painted on the- object glass to form three sides of a square, 
some* of the yeast, is mixed with the culture liquid, and a 
drop is careiully moimted on the gloss, the fourth side 
of the square bemg closed by vaselmi? when the preparation 
18 comjlete. Harcma packets are generally visible after 
tw'o days, but with very slight infections it may bo neces- 
sary to' keep the slide under observation for four days. 
The same medium may be employed for flask cultivations, 
the deposit being subjeoted to microseopio examiuation 
in the ordinary way, but in such cultures it is neeessory to 
wait, two or three days longer before a result is obtained. 
Bv t!ie above method the authors have traced the nidus 
of a sarcina infection m their beer which, without causing 
the iiharacteristic sarcina sickness, brought about an 
acidification and turbidity when the beer was kept for 
16—18 days ; the source of infection was found in places 
where the lacquer of the wooden fermentation tuns had 
worn away, and growths of sarcina had developed in tho 
porous wood. — J. F, B, 

Yeast ; Production of sulphuretted kydropn hy . 

H. Will and H. Wanderscheck. Z. ges. Brauw., 1906, 

29, 73—78 and 89—96. 

The authors havcj proved that many siiecies of brewery 
yeasts, both culture yeasts and wild yeasts, ore capable 
of producing euli^uretted hydrogen when fermenting in 
hopped worts. The culture yeasts are generally more 
active in this rc»i)eot than the wild yeasts, and the ovolii- 
tion of sulphuretted hydrogen is generally obsei'ved 
towards tho end of the primary fermentation. Of the 
culture veosts, Frohberg yeast showed a very feeble reaction, 
whilst Logos yeast smjwed a strong one. The sources 
of sulphuretted hydrogen in normal worts must be either 
the albuminoids or the sulpliates, but the exact source 
has not yet been ascertained. The addition of gypsf^ 
or magnesium sulphate to the wort produced no markiM} 
increase in the amount of sulphuretted hydrogen evolyed, 
neither did the use of sulphured malt and hops cause ^ any 
apprecial^e increase. On the other hand the addition^ 
pe^onee, although they contained sulphur, 
decreased the tendency to fornuktion of sulphur^ttad 

oi 




by tlie dotted arrows. The oars rnav be roniacetl by a 
travelling lloor of gauze. ^ VV. H. C. 

AlwltoUc liquors ; Maturing arid, miring ,7 and 

1. Spencer Handswortli, and J. A. Speneer, WeHt 
^ Jtromwich. Eng. Pat. 4174, Feb. 28, 1905. 

Thk liquor ih placed in a vessel, such as a barrel, luovided 
With a nuinber cross partitions arranged along its length 
rive partitions are perforated with a nuniber of holes 
arranged so that the holes of one partition are opposite 
the bars of the next one. The barrel is mounted on 
trunnions, and is revolved or oscillated in any desired 
manner for a prolonged period. The lh{uid, occupying 

forced into 

intimate contact with the air. The air may be renewed 
periodically, and any undesirable gases may be removed 
9y suction. In certain cases a stationary Vat, provided 
rmploye^^"' partitions or ^blades, may be 

ntstiUaiion and reciific^ion [of spirits]; Combined 
separation of head and tail products in continuous and 

In a rectifying or distilling column a zone exists separating 
the part at which the fusel oils are insoluble^ in the 
alcoholic vapours from that at which they are soluble and 

in^tr*lSl !^-one pure water vapours art* 

introduced, which, if they are finely divided and well 
.distnbuted, lower the percentage of ahmhol at that point 
and absorb all the fusel oil and other tail products. 'The 
vapours thus saturated with fusel oil are tlien conducted 
to the heating pipes of a portion of the apparatus railed 
the after-vaporiser of the head-proilucts separator,” 
which serves for the hnal separation of the head products 
rom the pure alcohol. The abstraction of heat from 
the aqueoiis-fusel oil vapours, used in the lieating pipes, 
dephlegmates those vapours, decomposing them into a I 
liquid poor m fusel oil, which is returned to the still 
and into vapours rich m fusel oil wliich are subsequently 
condensed. A better dephlegniation is obtained by giving 
thcfio heating pipes an inclination towards the inlet so 
that the movement of the vapours and the liquid which 
se})aratos irom them, takes jilace m contrary directions 
and the re)>eated vanorisation and liquefaction cau-ses 
an increase in the fusel oil contents of the vapours. Thus 
the head products separator with it.- “ after-vaivoriser I 
forms a combined system which separates both head and 
tail products simultaneously. —J. F. B. | 

Empor^or for rmporating Hie liquid in brewin' rmsb i 
epeni minh or j^ ak from ikaUkriee. mask or speu) i 
dijea and the hke, and coneenl rating the snhds in the I 
same : the evaporator being cUso ap/ilicMe as a smote 

8.M2, April 10, 1000. XVIIIA., mhi next | 

FnitNCH Patbnt. ! 

If i/m. ,• Process of rapidly clarifying, ageing and matur- I 

mg . E. Monti. Fr. Pat. 368,287, Oct. 6, 1905 ' 

Thi excess of oxidisable acids in the wine, e.g., the malic I 
and Buccmic acids, are converted into tartaric acid bv 
cooling the wine to a temperature near its freezing point * 
and passing a current of air through the liquid. At the i 


^me time the albuminoirlH of the wine are precipitated 
Jo wine is then warmed again to a tennverature of 20^^- 
30 C., in order to allow the air dissolved at the low tom 
) peratun^ to expand. These operations are repeater 
I several tunes in the course of about six months, and eact 
j time the wim* is cooled, a further deposit of tartratef 
, separates out. If the wine does not contain siiffioiont 
potash to ii\ the tartaric acid produced by oxidation, 
the calculated quantily of base may be added. If the 
action of the air be undesirable, the current of air may be 
replaced by one of carbon dioxide. — J. F. B. 

XVin — FOODS; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

{Continued from page 196.) 

(>4.)— FOODS. 

aivien ; Crude . F. A. Norton. 

J. Amer. Cheni. Soc.. 1900, 28, 8—26. 

The insoluble proteids of wheat obtained by kneatling 
a iloiigh of flour in a stream of water consist of about 
I cent, of true gluten (gliadin and glulcmn) together 

with small percentages of non-gluten proteids. mineral 
I matter, fat. starch, fibre and other non -nitrogenous 
matter. CVude gluten represents, in addition to the true 
gluten content of a flour, the balance between the loss of 
non-gluten proteids and gam from the retention of non- 
nitrogenouH matters. The relation of the ivercentage 
of the crude gluten to the total proteid can be thus ex- 
plained by the varying eomposition of different flours 
in resjiect to nitrogenous and non-nitrogenous corn- 
pounds. Crude gluten is a very rough expression of the 
gluten content of a flour or wheat, and the determination 
has but little worth in the valuation of flours. The 
relation of crude gluten to total jvruteid (Nx5-7) varies 
wnth the character of the flour, tne yvenientage of crude 
gluten being greater than that of total proteid in bakers’ 
and low grade flours, nearly the same in patent flours, 
and less in whole wheat meal. The determination of the 
total nitrogen and gliadin-nitrogen together with the 
ratio of gliadin to total proteid (Nx 5-7) seems to be the 
l^st method for ascertaining the gluten content and 
character of the gluten in the valuation of flours.— W. P. S. 

Flesh ; The phosphorus content of — A. D. Emmett 
and E. S. Gnndley. J. Amer. Chem. Soc.. IflOfl 28 
26 — fi3. * * 

The authors have investigated the distribution, the 
quantity, and the nature*, of the inorganic and organic 
phosnhorus oomiiounds occurring in animals, the flesh 
»‘an. The Hart- Andrews 
method (this 1994, 33) of separating and determining 
the inorganic and organic! phosphorus was found to give 
good results in aq^ueous extracts of flesh after the co- 
agulable proteids had l>een removed. The results ob- 
tain^ show that there is a difference in the quantities 
of phosphorus present in beef and veal. Of the total 
phosphorus in beef, 76 per cent., and in veal, 64 per cent, 

18 soluble in cold water, whilst of the organic phosphorus, 
one-fourth is soluble in the case of beet and one-sixth in 
that of veal. The soluble organic phosphorus in beef con- 
stitutes one-third of the total soluble phosuhorus. and in 
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on^fourth. m «tio of the .olable organic to the 
ft“' jP'‘“P5”'>“ i« S : 6 in W. and 8 ; 9 in 
forme 23-4 per cent, of the aeh of 
brof and 20-2 per cent of the aeh of veal, whiUt the soluble 
phMphorue compoimde in beef constitute 17-8 per cent 
Md m veaJ 12-8 per cent, of the ash. The porcentauc of 
fat in the different cute of veal has little infCnce on tlic 
total phoaphonis content, but the cmta which are nearest 
the bony structure apoarently contain more insoluble 
phosphorus than the other cuts. Different raethocls of 
cooking flesh give products which differ decidedly as to 
toe quanUties and the nature of the phosphorus contents. 
The soluble organic phoaphonis is not in combination 
mth the coagulated protcid, with the albumosee or with 
the peptones.— W. P. 8. 


English Patents. 

Milk preparation or presence for medicinal or nvirUivt 

Eng. Pat. 4304, March 

J » 1 nUu, 

8ie U.S. Pat. 809,138 of 1906 ; this J., IIH)0, 132.— T.F.B. 

Flour, grain, rice and tdher mbstances ; Electric <fyurifier 

for UHc in purifying . J. L. Lawson. lA'ith. Eng. 

Pat. 13,909, July 0. 1905. ^ 

“ High tension electricity other than frictional ” is used 
to separate bran, chaff, fibrous matter, and other impurities 
from flour, grain, rice. Ac. 

All apparatus is described consisting of insulated con- 
ducting plates charged with high tension electricity and 
working transversely over a tray which consists of alternate 
channels and sjiaces ancl has a rapid reciprocating move- 
ment. The impurities are attracted out of the channels ami 
Iwing deflected by the transverse movement of the plates 
and re{>elie(l on touohinjj the plates, are dropjiod through 
the iiitermediAte spaces into discharge sptuits. 

— K. S. H. 


United States Patent. 
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toe aides, in order to impart a sigftag oonrao to the vapour 
or gaa, are oonatruoted aa dampers which can be withdraw 
from toe frames in which they slide, to enable any deposi 
formed on them to be removed. — W. H, C. 

Dye^ivater and similar effluent ; Apparatus for purifyim 

. W. MoD. Mackey, Leeds. Eng. Pet. 11.410 

May 31, 1905. 

The effluent is collecteul in a tank from which it is pumpeci 
I up into a large cylindrical vessel inclined to the hori 
zontal, the inlet pipe entering at the lowermrist part ol 
the vessel. Immediately Ixdore entering the pipe leading 
to the pump, the effluent receives the sedition of certaiu 
chemicals, such as milk of lime, &c., which are contained 
m tanks situated alxfvo the collecting tank. A small 
pipe furnished with taps provides a regulated supply oi 
water from the pump to the reagent tanks. The 
iimlined vessel acts as a settling tonk from which the clear 
effluent leaves through a pipe fixed at the uppermost 
angle and leailing to a filter. The sediment falls towards 
the inlet end <ff the vessel and a part of it is continually 
stirred up by the inflowing str(*am, causing the freshlv 
formed precipitate to settle more rapidly. Portions of 
the sediment may lK^ withdrawn from time to time by 
means of a sludge cock.— W. P. S. 

SeuHjgc and other fold vsiters ; Composition or agent for 
mrifying — J. Swallow. J. W. Swallow, and J. 
Filburn, I^eds. Eng. Pat. 12,992, June 9, 1996. 

The composition consists of alum, 1 part ; copperas 
(ferrous sulphate), 1 part ; and Epsom salts (magnesium 
sulphate). 1/4 part, to which may be added chloride of 
lime, 1/80 mrt, and clay, 1 part. The first throe ingm- 
dients are dissolved m water, then mixed with the others, 
and the whole formed into blocks of convenient size for 
use. — W. P. »S. 

Sewage ; Clearing vats [settling tanks] for . B, 

Schmidt. Dresiien, Gennanv. Ring. Pal. 24.492. 
Nov. 26, 1006, 


MUk preparations ; Process of making . S. Srikely 

and E. Kovacs, Budap'st, Austria- Hungarv. LkS". 
Pat. 811,971, Feb. 0. 1900. ’ 

See Eng. Pat. 25,024 of 1904 ; this J., 1906, 207.— T.F.B. 

, French Patent. 

Milk sugar and casein ; Process of extracting — — from 
milk. J. H. Hatmakcr. Fr. Pat. 368,376, Oct. 9, 1906. 
Under Int. Conv., Oct. 11, 1904. 

See Eng. Pat. 21.866 of 1904 ; this J., 1906, 1077.— T.F.B. 
(fEBMAN Patent. 

Milk ; Manufacture of a substitute for skimmed from 

oil^cakes. E. Josiiig. (ter. Pat. 1 ({2,480, Feb. 13. 1904. 

Pulverised oil-cake is treated with quiiklime and 
extracted with lukewarm water, and after addition of 
sugar, the solution is separated by settling. According 
to one claim, instead of adding sugar, the latter is produced 
from the oil-cake itself by treatment with diastase. 

—A. S. 

{P.)-_8ANTTATT0N ; WATER PURIFICATION. 
English Patknt.s. 

Evaporator for evaporating the liquid in hreu>€rs wash, 
spent wash or pot ale from distilleries, waste or sp- nl 
dyes and the like, and concentrating the solids in the same ; 
tH<e evaporator being also applicable as a smoke vasker. 
A. B. Lennox, Newoastlc-on»TvA*‘, and T. Mackenzie, 
Glasgow. Eng. Pat. 8342, April 19, 1006. 

The claim is for improvements in evaptiraiors described 
in Eng. Pats. 13,227 and 18,488 of 1904 (this J.. 1905, 
811, 982), and consists in the provision of horizontal 
baffle plates, to divide the eva^ator into a series of 
compartments. The baffle plates, which have openings 
on ^temate sides, or alternately in the centre and at 


A SERIES of HujierpoBed defiecting plates are placed in 
front of the inlet to the tank, and extend across the width 
of the latter. The number of plates varies according to 
the velocity of the inrushing sewage ; the higher the 
velocity, the greater the numb*ir ot plates used. The 
plates are curved downwards, and the lowei edge of each* 
plate extendH a little lower than that of the next higher 
one, forming between them curved sluice-ways, which* 
break up the sewage into vide, thin bauds. The velocity 
of the stream is thus effectively reduced, and the pre- 
cipitation of the ftu.Mjiendcd matters facilitated. The 
clear liquid passes over the edges of troughs, provided 
at the top of the tank, and flows away to an exit pipe. 

-W. f>. 8. 

EeuHige. and other svth waste products; Apparatus 
[setUing tank] for the treatment of — . D. Cameron 
and F, J. Ct^mmin, London, fing. Pat. 27,240, Dec. 30 
1906. ' * ’ 

A LONG sinuous weir is placed in the settling tank, and by 
being folded backwards and forwards on itself presents 
a groat length of surface, over which the sewage trickles 
in a thin film. A baffle-plate is provided across the 
entrance to the chamber, and all sewage entering the tank 
has to pass under this plate. The sewage is thus rapidly 
freed from suspended solids, and may delivered in a 
fresh condition to the filter-beds, &’c. Means aro pro- 
vided for the removal of mud from the tank, — W. P. 8. 

Water ; Apparatus for the [ekctrieal] purif cation of . 

J. 8. Zerlie, Now York. Eng. Pat. 9216, May 2, 1906, 
Under Int. Conv., May 2, J1K)4. 

The water enters the bcittom of a vertical cylinder, the 
lower half of which contains a number of aluminium 
electrodes connected with an electric supply of low voltage. 
The upper part of the cylinder serves for the mixing of 
the water with the liberated gases. A pipe then conducts 
the water from the top of the cylinder to the berttom of 
* This part of the apparatus i« also 

o yff nA iioa l in shape, and the filter is arrsinged axially 
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HO tUtti the water in forced froiu the space between tlw 
outer wall and the filter through the latter into the central 
apace. A ecntnil perforated pipe reaching to the bottom 
of the filter chamber jh [trovidcd for drawing olT the water, 
and during tin* lime the watci* is in llu' central apace it 
id subj«5Gted to the furtluu' action of the gasew g«t*aerated 
in the electrical cylinder, a ftortion of tiie gancs being 
collected lor this 'pin poHK^ and conducted into the filter 
clianilxu .- - W. 1‘. S. 


(r.)- DLSTNFFXTAXTS. 

pcrmangnyinic ; (Jf‘rniicnlaf udion of , 

♦T. B. (jtirner and W. E. King. Aiuer. Chen:. J., IfiOfi, 
85, H4---U7. 

PoTAHHiLiM permanganate is aiitiHcsplic !<, H. iifphoxus in 
concentrations greater than K/otK). — K. K A. 

United Htateh Patent. 

Formic (Udehyde compound {Dif^inftcUmt]-, PnH'v'is of 
making a — . A. Stephan, (irons J.i('hteiielde. 
(Sennany. C.S. i*at Hl^.tlOS, Feb. 13. HMHJ. 

Sice Fr. Pat. iMo.rifiS of IP()4 ; this,).. liMM, l'2X\ ~ 1\K.B. 


XIX.~-PAPER, PASTEBOARD, Etc. 

{('onlinned from jmgt IDo ) 

Enoi.imti Patents. 

Paper; Calendering, glazing or rvinovai of tnre niarkn 

from printing . W. T. Havdon, London J'’ng. 

Pat. -1414, Alarcli 3, liKJo. 

Iji order to break up the wile marks and to give* the paper 
a similar texture (Ui both .sid<\s, ttu' pajter is ])aHHC(J between 
calender rolls, one (or botli) ol which is engraved Hniularl\ 
to line linen or elw* lias a f(>lt oi lilaiikel of linmi fabne 
between the metal roll and th(5 pa|M‘r. 'I'he ohlit^Tation 
of the wire maik by this means should lx* jierfornicd when 
the pajjer is slightly damp, either by artilieial damping 
before calendering or by treating the |mp(*r fiefore if has 
been fully dried on the jmper iiiachiiie.— J. F. B. 

Vdluloac or paper; Stuff punfci and ficnen for the, 
rnnnvfaeturc of — L. Kruse, 7aU, (Jermain. Kng. 
Pat. •.il,4ir;, (Jet. ‘21, 1305. 

Hek Fr. Pat. 357,831 of 1305 ; this , 1 ., 1300. 132.— T.F.B. 

Paper pulp ; Machmev for forming and comhining uxlm 

pf . )i, Parker. -Nashua, U.IS.A. Kng. Jhit. 

•J2,71H, >Nov. 0, 1305. Linder Ini. Conv., Apnl 17. 
1305. 

,See U.S. Pat. 808, 014 of 1305 ; tins ,f , 13(Mk HK -^T K B. 

V NiTED {States Patent.s. 

Pufp tnating machine. II. Parker, Xashiia, N.H. 
Assignor to Improved PajxT Maehinerv Co., Castine, 
Me. ami Nasliiia, N'.H. C.S. Pat. MU, 000, FVb. 0, 
1900. 

This invention relates to a pulp-forining eyhnder rotating 
ill a vat. The interior ot tho cylimli r is divided by 
radial partitions forming coiiipartnients, to e'ach of wincu j 
sucthin can be applied sepuiately, so that the pulp is ! 
first subjected to snetion of low intensity and i*on»idei- j 
able volume, and Biibserpiently to suctions of iiureasiug ' 
intensities.--,!. F. B. i 

Cdlulo$€ Compound and process of making tin mme,. ' 
H. W. Strelilencrt, DjiirsUolni, JSucdcii, and F. KeuMd, I 
Ludwugshafen. Assignora to Badische A nil in utitl Soda j 
Fabrik, Ludwigahafen on Rhine, (lennanv. U.S. Pat. i 
81*2,098, Feb. % 1906. ' ! 

$MM Fir* P*t. 347,906 of 1904 ; tbie J., 1905, 464.— T. F. B. | 


Fkmncii Patekt. 

Pajter coloured on one nide ; Proaeee and apparakua for 

making . Leykam-Josefsthal Aot.-fics. f. Papier- 

nnd J)ruck-Iml. First Addition, dated Sept. 13, 1906, 

I to Fr. Pat. 343,186, May 16, 1304. 
j 8»v Eng. Pttt. 17.163 of 1305 ; this J., 1306, 87.-T. F. B. 

I XX.-riNE CHEMICALS, ALKALOIDS, 

I ESSENTIAL OILS. AND EXTRACTS. 

I {Continntd from page 197.) 

, ('af.a.'C : Conversion of into {xiraxanthine, thro- 

phylfnic and umithiiu. F. Fischer and F, Ach. Ber., 

I loot;, 39, 423—435. 

LUfieivt. when subjeeted to the action of phosphonis 
pcntnchloridc or of idilorine above. 160‘' C,, is converted 
into a (liehloroeafTeine, cuTitaiiiing oni* chlorine in the 
3-mclhvl group, i.e., S-chloronii-thyl-M-cliloroparaxarithine 

NCH3 . CO.t^NCHav. 

V.f.'l 

CO. K (CIloClfC.iN ^ 

Tlii'^, on heating vvilh water forms fornialdehyric and 
H-ehloroparaxanthinc, which is easily redueed to para- 
xanthiue. When chlorine, dissolved in a suitable solvent, 
j rx used at about 3{C — 100' C. the isomeride 7' 8'dicldoro- 
I eafteine is formed, which, on boiling with water, is converted 
I into H-i‘hlorotheopliylline, By the action of chlorine 
dissolved in phospliuruH oxychloride, a tetrachlorotiafieine 
i« forimd in which all three methyl groups of caftmne have 
taken up chlorine. Boding with acetic acid converts 
this into chlnroxaiithiric. — K. F. A. 

lironiofonn ; Decompomtion of under the influence 

of light and air, N. .‘<<‘huoil and L, Ai. \Tin den Berg., 
Pliacie. VVcekbliui, Jl.Ot;, 43, 2 "8. Chciu. (Vuiti*,, 
1306. J. 441- 442. 

On passing a current of air through boiling bromoform 
expose!* to sunlight, tlicro is formed, besides bromine 
I and liydrobronuc acid, also carbon letriihroiiiidc. pro- 
bably owing to a sceoiidiii V reaction; Br^ 4-(-Tl Bi'3 — 
i rBr4-t-HBr. The oxuljition jiroducts former?, are water. 

, enrhon mono.xide, eiirbon dio.vuh*, hydrohronuc acid and 
hrornine ; the projiortious of carbon monoxide and hydi’o- 
1 bromie amd and of carbon dioxide and hroimne dilTer accord 
mg to the amount of oxygen used. The following equations 
n'pfvseiit the ultimate re.sults wlien bromoform in sealed 
tubes IS e.\poH<‘d to .siiulighl in tlu' premuice of a small 
I ami u. huge pro})orti(ai of o.xygeii, respectively ; — • 
i ( ’H Hi'a -f ()-v(31 4 Br., 4- llBr, 

I 2(.:HBr;,4-5()->‘2UO.. 4 li d) 4 tiBr. 

I “ - A. S. 

; Chloroform, hrnmofvrm and iodoform ; iJecumpo.sifion of 

\ under thv inffurnre of light. N. Sehoorl and 

i L. M. V'’an <len Berg. Phaim. Weekblad, UFHi. 43, 
8- 10. (;iiem. Centr., 1306, 1, 442. 

In the absence of air or oxygiui, chloroform is not affi'cted 
by exposure t«j light, but bromoform is deeomjxjsed, 
jirobably into hydiobromi<* acid and the livpothctu-al 
cojiipoiind ({Br2. Iodoform was alsfi partially deconi- 
p()se<l by exposure U) light, Imt in this case, triioi'S of air 
were jiresent. On exposure to air, in the alisence of light, 
iodoform .shows a violet eolour after a (piarter ol an 
hour, whilst., after one hour, the separation of iiKiiii© la 
distinetly perceptible ; bromoform after one liour is 
faintly yellow, has an acid reaction, and gives a preeipitate 
with silver nitrate ; chloroform gives no jireeipitate with 
silver nitrate oven after four hours. — A. S. 

Iodoform dissolved in chloroform ; Decomposition of 

hy diffused daylight and hy radium rays. W. P. Jori.wen 
and W. hi Ringer, (.hem. Weekblad, 1905, 2, 739—802. 
rhem. (Jentr., 1900, 1, 442. 

lunoFOHH dissolved in chloroform appears to be com- 
pletely lieuoiupoaed on exposure to diffused daylight if 


1 
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osyim be pneeiit. The influeaco of the oxyji^ is shown by 
the fact that if a solution of iodoforni in ei^bon bisulphide I 
be Mtvewd with water and then exposed to diffused 
dayhght, the dacamposition proneods oaly vew slowly. 

A »>lutio» of i^oform in chloroform, solidahed hy meanK 
of liquid air, is amiarently luvaffected by exposure to 
bfleht daylight, so long as it is kept in the solid state. 

Hy exposure to the rays from .'5 ingrms. of radinin 
bromide, 75*2 per cent, of the iodine was libciatcd at 2r» ’ V., 
from 50 c.c. of a sohitkm of 1 grin, of iodoform in lOOgriuH. 
of chloroform, whereaa under nimilar conditiouw, but 
without exposure to radiunvrays, oiily 18«H jafr cent of the 
iodifie was set free. — A. S. 

j^rsetde; Presence, of in so called ''pure" glycerol. 

J. Galiinard and i5. Verdier. J. Pharm. (.'him., I'.HKi, 

28, 183- 184. 

It is found that although the so-eallod “ pure glycerols 
.of commerce fail to give any indication of arnenic by the 
Marsh teat when introduced diree.t into the testing appara- 
tus, the same samples, after being boiled for 10 hours 
under a i-eflux coudenHcr, with an e<|(ial volume (tf wakT 
acidified with 1 per cent, of ])iire .sulpiinric acid, invariably 
give a distinct arsenical ring when so tested. It is evnh'ut, 
therefore, that, glycerol may contain an arsenh al ini punt v 
which is hot reduced by the ordinary procedure of ! 
Marsh's test Probably the arsenic is present as an 
ester, Avhicli reqiurt.s tiie treatnimit indicated to render 
its jiri'seiK'c evidruit. All the samples of pure " 
glyqerol examined as above, gave indications of arsenical 
contamination, — J. O. B. 


maioiayl uiwm by boiling them for a long time with 
a aoluttoA of a eait of a heavy metal, aiioh aatoad or eopixir, 
whioh i« capable of removing the sulphur as an biaokldt 
aulphicie. — J. F. B, 

Unttko Statbh pATwtrr#. 

Mercury salts of thdic acid, and process of making same. 
E. Worner. Assignor to J. I). Riedel, Akt.-Oes., 
Berlin. U..S. Pat. 811.193, Jan. 30, 1900. 

Seb Eng. Pat. 1 1,180 of 1005 ; this J.. 1005, 93i).--T.F.B. 

lmiuo-2AS-d%oxy pyrimidine ; Process of making , 

M. (bnrad, Asehaffenhurg, and W. Bwkh, Darmstadt, 
Germany. U.S. Pat. 811.820, Feb. 0. 1000. 

Skb Fr. Pat. 340,353. and Eng. Pat. 22.128 of 1004 ; this 
J.. HK)5, 080.— T. F. B. 

Pyrimidine derimtives ; Process of making . M. 

Coiirarl, A«ehaffenburg. am) W. Heokh, Darmstadt, 
Germnnv. D.H. Pats. 811,827, 811,828 and 811,821), 
Feb. 0, ItKki 

Sbb Eng. Pats. *22,120, 22,127 and 22,128 of 1904; this 
J., 1005, 089. ^T. F. B. 

Salict/lic arid meithyUne axelate, and process of making 
.'iame. F. VV. N, Valentiner, lx'i|wie, Germany. U,K 
Pat. 811,884, Feb. 0, 1000. 

Skk Fr. Pat. 35(Mi23 of 1005 ; this J.. 1905, 750.— T-F.B, 
Fhkhi'h Patents. 


Karths ; Vhcmxstry of the rare . (k Wyroubow and 

A. Vernenil. Ann. Chun. Phvs.. 1005, 6, fH|. 441 — 507. 
chem. Cent!-., 1900. 1. 321 324. 

r.hdrolylic reduction : Cathodic potential and - la 
sulphuric acid SiAution. »!. Tafel. Xl.t., page 222. 

Enoush Patents. 

Santalol esters from snndnl-wood oil ; Manufacture, of . 
A. Knoll, M. Dai'ge and H. Knoll (Knoll uml^(’o.). 
Eudwigshafen on Uliiue, Giuinany. Eng. Pat. 17.511. 
Aug. 3(), 1905, Under Int. C'onv., Feb. 10. ItKlo. 

The esters of santalol with monobasic aromatic acids, 
and also with carbonic acid, do not possess the (hHagrecablc 
taste, or exhibit the irritant cfTeets of santalol. or of its 
acetyl ileiivative or phthulic csOt. Tliey are prepared 
bv the ordinary methods of acidylation, i;»2., by the action 
of the acid anlW^lrifles, chlorides, or esters. The prepara- 
tion ot the benzoyl, salicyl and normal carbonic esters 
and of the ethylcarbonic esters is described in detad. 

Sidicylic acid menthol ether ; Production of -- . H- 
Bibus and H. .Sheuble, Vienna. Eng. Pat. 8.>H. 
April 20. nM>5. 

Menthol is mixed with an excess of salicylic acid, and 
the mixture is heated for several hours at a temperature 
of 140’ - 220'" C., a current of gas such os hydrogen, i ^’hon 
dioxide or hydrogen chloride l>eing passed through the 
i,..xt,irc .lurms the o|.eration. Wo projlm t « 
the exeesn of ac.d by waxlimg with a solution of an olkfth 
oarboimto, »n<f the <-thor is (lurihod by friu-ti<m#l distilho 
tion. The imesteriflod residue, oonsisting meinly o 
menthrd. menthene end menthyl chloride, w 
into nienthvi chloride by treatment witli hydnigon 
etdoride tinder prosenro. and this is then 
the salicylate by double decomposition with a niotalli 
salicylatt'.— J. F. B. 

Orvimmoilobin : Afan»/ac<»rr o/ a je'-Oo” 

\V. Jansen, Tim Hague. Holland. Itng. Pat. 21,17.!, 
Oct. 18. 1905. 

Sbis Fr. Pai. 858,101 of 1905 ; this J., 1906, 197 .— T.F.B. 

Dudkylmalonyl ureas; Manufacture of 

.s -fc 

Int. ConV. Jba. 0, 1905. r*, i 

^ «oBWTt«<l into dianryi* 


DadkylbarhUuric acids : Process for prejHinng — — . 
Farbepfabr. vcwm. F. Bavef u»<i Co. First Aiidition, 
dated 12. 1905, to Fn Pat. 343.970. June 14. 1904. 
Under Int. Conv., May 12, 1905. 

The presimt Additiim to the jirincipal patmit (Ger. Pat. 
162,210 of 1003; this J.. 1006, 11 80) relates to the prepara- 
tion of dialkylbarbitune ackts by heating with mtnoral 
acids the 2-tnlo-4-imino-5-dialkyi'6-oxypyrimi<i)neH, pro- 
duced by the coiiticnsation of dialkyicyanoacetic enters 
with thiourea in iirewnoe of an alkali alooholat^*. — T, F. B. 

IJnsniurated compounds; Process of ^transforming — 
into saturated compounds. (.\ Dreymann. Fr. Pat. 368,212, 
Oct. 2, 1905. Xll., page 224. 

“ Norgine ” \ Ammonium tangatc from seaweed} ; Pre'patdf 

turn of soluble after drying, and ne.utral. Roc. 

Franyaise la Norgine. Fr. Pat. .358,398, Oot. 10, 1905. 
Tano atud, prepare* I from seaweed by procesmis prevkiuAy 
described (st'c Eng. Pats. 12,275 and 12,277 of 1898 ; th»» 
J., 1898, 704) and containing about 35 percent, of dry sub- 
stance, is treated with a slight excess of ammonia cith«r 
in the form of a concentrated solution or of goa, The 
ammonium tangati^ is then rolled into thin aheeta aod 
dried in a current of air at about 70® C., whereby the exeeae 
of ammonia is removed together with the water, and a 
jieifectly neutral, dry product is obtained which is entirely 
soluble in water. — J. F. B. 


XX1.-PH0T0GRAPH1C MATERIAL AND 
I PROCESSES. 

i [Continued from potge 198.) 

Photographic prints toned with metalUc lert'ocya/nides ,* 
Decotnjmsition in — — . E. Lemoire. Bull. Hoc. Ind. 
Nord., 1905, 88, 26. 

Htlvbk printa which have been toned with uranium 
ferro^antfle always exhibit deterioration after eom» timev 
I Ixusumcient washing, and traces of hydrogen sulphid# do 
i not cause thit deeompoeition. It ia gr^tly f^toidfod 
' if the prints be woehim in a dilute solution of aodivnn 
; corbovtato, and entirely prevented if they are then bathod 
! in dilate nitric acid and washed, light appeam to haim 
I no detriflfMw^ effect, |Nit ea|>ooare to the alinoe|l^ 


haotew th» deeompoiitloit. It wmdd thfw apipigt 
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due to the silver ferrooyanide formed during toning, 
becoming decomposed by the air ; this view is confirmecl 
by the fact that prints from which the silver ferrooyanide 
had been removed by means of potassium thiocyanate 
were i^erfectly stable, as were those in which the ferro- 
cyaniae was deoomimsed by alkali, and the resulting 
silver salt removed by nitric acid. — T. F. R. 

ENoi.rsH Patknt. 

Phftographic dfvploprr ; ManujacUirt' of a . C. D. 

Abel, London. Prom Act.-Ges. f. Anilinfabr., Berlin. 
Eng. Pat. 9537, May 5, 1905. 

Solutions of p-hydroxyphenylglycinamide with alkali 
carbonates are energetic phot-tjgrapliic developers The 
alkaline solutions are stated to lie very stable. One part 
of the reducing agent may be dissolved in ‘200 parts of 
water with 3 parts of jKitassium metasulphite and 0 parts 
of “dry” potassium carbonate. — T. F. R. 

United States Patents. 

Flaih-liijlU cornjmmiwn. A. Eicbengriin, Elberfeld, 
Germany, j^ssignor to Farbenfabr. of Elberfeld f'o.. 
New York. U.S. Pat. 812,028, Fob. 0. 1900. 

See Eng. Pat. 24,987 of 1904 ; this J., 1905, 1031.— T. F. B. 

Photographic. papers ; Process of manufacturing . 

I. Hoffsummor, Piinui, (tor many. U»S. Pat. 81*2,204, 
Feb. 13, 1900. 

See Eng. Pat. 17,303 of 1905 ; this J., 190.5, 1 189.— T. F.B. 


XXIL— EXPLOSIVES. MATCHES, Etc. 

(Continued from page 199.) 

Nitroglycerin and nitrocellulose ; Supfiosed insiahility of 

in presence of traces of acid. A. Iaifoux. Coiigr^s 

de Ohiiuie et Pharm., Li^ge, July, 1905. Bull, fcjoc. 
Chim. Belg., 1905, 19, *243 -244. 

The author discusses the influence of nitric and Hul]>huric 
acids on nitroglycerin and nitrocellulose explosives, and 
states that the supposed dangerous effect of free a(ad on 
these explosives is a fallacy, l>eing based entirely ujion 
assumption without any experimental evidence. — A. H. 

Adda [sulphuric and nitric acids] ; Fatal explosion of 

waste at titraiford. (3iem. Trade J., 1900, 88. 

182—183. 

The loUoiyiiig is a short abstract of the evidence given by 
Capt. Thpnison, Chief Ins|)e(t<ir of Explosives, at an 
inquest held with reference to the death of a man at the 
Abbey Mills Chemical Works. Stratford, caused by the 
explosion of four iron drums, ea(‘h containing about 
10 cwt. of waste acid (imxeil mine and sulphuric acids) 
from the manufacture of nitroglyierin. At the time of 
the explosion the deceased was loosening thi; bungs of the 
drums by moans of a hammer and chisel. Capt. Thomson 
stated tfiat two of the drums which exploded had jaggetl 
rents from end to end, but in the other two, the ends had 
been blown out and the sides forced in. The waste acid 
evidently contained nitroglycerin which, in the cold 
weather, had become frozen round the screw plug or bung. 
In the frozen condition, mtroglycenii was much more 
sensitive than when liquid, ana a blow with a liainmer 
and chisel on the bung or even a turn of the screw }ilug 
would cause an explosion. It was probable that one drum 
exploded first and caused another to burst in like manner, 
but with respect to the two drums with the ends blown out, 
Capt. Thomson was of the opinion that this was more 
a case of shock than a real explosion, and could have 
been caused by fluid pressure. Tne important question in 
oonneotion with the accident was the reason for the 
presence of nitroglycerin in the waste acid. The acid 
came from the Explosives and Chem. Products Co., of 
Great Oakley^ Essex, and at this works, as at the Govern- 
ment factory at Waltham Abbey, after the separation of 
the nitroglycerin from the waste ooid by the usual method, 
about 2 ner cent, of water was added to the acid, and until 


this explosion occurred, it hod been thought that this 
water had “ decomposed all after-charge of nitroglyoerin.*’ 
Capt. Thomson stated that an inquiry would be held by 
the Home Office, and he recommended that in future any 
waste acids supplied from a factory manufacturing nitro- 
glyiwin shoulo be sent out In glass carboys. — A. S. 

Enoltsh Pateitt. 

Nitroglycerine ; Proce.ss of making . C. L. Reese, 

Wilmington, U.S.A. Eng. Pat. 20,310, Oct. 7, 1906. 

See U.S. Pat. 804,817 of 1906 ; this;.!., 190«, 199.— T.F.B, 
United States Patent. 

Chlorate- fiouder. C. E. Mathews, Rio, Wis. U.S. Pat. 

811,941, Feb. 0, 190(i. ^4 

I The powder is composed of a mixture of granulated 
sugar (1 part) and potassium chlorate (IJ parts), together 
with a sufficient quantity of a liquid (5onsisting of gasolene 
(1 part), spirits of turjientine (I part), aloohul (1 part) 
sml water (*2 parts) “ to inoisUui the mixture.” — A. S. 


xxm.— ANALYTICAL CHEMISTRY. 

(Continued from page *202.) | 

APPARATUS, ETC. 

Oas-genc rotor. C. L. Parsons. Durham, N.H. U.S. 
Pat. 811,737, Feb. 11, 190H. 



The solid, 7. from which the gas is to be generated, is 
pontained in the vessel, 9, which is open at the bottom, 
is provided with a grid to sup|)ort the solid, and stands 
in the tank, 1, which has an overflow, 2. The liquid 
to react upon the solid, 7, is fed from the vessel, 3, through 
the pii»e, 15, 18, the liquid sea), 17, and the bend, 16, 
into the vessel, 9, at the point, 10 ; the gas generated 
escajx^s through 4. In the vessel, 3, a constant level, H, 
is maintained by a Mariotte’s bottle at such a height 
above the level, I. in the tulje, 10, that the liquid enters 
the vessel, 9, under a pressure equal to that in the vessel, 
9, which is governed by the height of the overflow from 
the vessel, L— W. H. C. ^ 

Oaa calorimeter. C. V. Boys. Roy. Soc. Proc., 1906, 
77A, 122-131. 

The author, os one of the London Goa Referees, has 
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h«-e detoribed, for use in deter- 
0* S"- A* compared with 
tlw Junkers and other forme of calorimeter, it offers the 
following advantages the thermometers for the water 
imet Mid outlet are on the eaiiie level ; the temjierature 
of the outflowing water ie thoroughly equaliwed, so that 
nuotuations lu the thermometer readings are avoided • 
the matrument is easily taken to pieces and fitted up again, 
so tnot all the parts can be examined to see if tnoy are 
mode according to the regulations; its height is such 
that the thermometers can be comfortably read when 
the instrument stands on an ordinary table; the various 
water and gas connections, and condcnsi^d- water drip can 
be tunied round indewndently to any position convenient 
for observation; and the volume of cooling water, and 
hence the time recjuired Ui change it. is oomparatively 
small, thus ensuring that simultaneous readings of tlie 
mlet and outlet tbi'rinomcters give the true rise of 
temperature. 

A circular base, A, carrying the ga«-|)i,a. fitted with two 
No J union_jct burners B, is protecteil from radiation 

1^ ?! entering blocks. C. On these blocks rests a 
vessel. I), of sheet brass, with a cumtial chimney of thick 

watelir^r^Hi^' *’• condensation 

water IS hied 1 in. from tlic bottom ; and the vessel may 



from each coil to the next, being pormimlble, as 
encouraging the temperature equalisarion. The pendant 
portion of this box is kept cool by water flowing through 


be turned round to any convenient riosifiuu. Attached 
to the lid, G, at the centre, is a urass temperature- 
equalising chamber for the outflowing water ; two dished 
latea of thin braes, K, K, are held in place by three scrolls 
I thin braes (etrips bent round like clock spnnga) I*, h, U 
little Ibaka^ iaeom each scroll to the one above, and 
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a channel made in the solid metal, as shown on the right 
side, or formed of a tube, sweated on, as shown on the 
loft. (Connected to the water channel at the Ida^est'point 
arc six turiiK of copper pipe, M, such as is used in a motor- 
<’ar radiatfjr. The radiating surface extebsion mAy 
consist of cods of copper wire wound round the tube, aS 
shown in Fig. 2, or copper strips or the like may be used. 
A second helix of similar pi|)e, N, surrounding the first, is 
fastened to it at the lower end and terminates at the 
other end in the water-inlet Ihix, prt>vided with the thermo- 
meter, O. The water-outlet box, P, is similar to the tatter. 
The lowest turns of the coils, M, N, are immersed in 
water which, in the first instance, is j»ut into the vessel, B, 
The insulating brattice, Q, ladween the two coils is of thin 
sheet brass and is tilled with cork dust; it is carried by 
an internal flange resting on the lower edge of the casting, 
H. A cylindrical wall of thin sheet brass, slightly smaller 
than I), iH secured to the lid, so that when the instrument 
is liftcil out of the vessel, D, and placed uinm the table, the 
coils art‘ protected from injury ; the annular space between 
t>, and this wall, serves to prevent loss of heat to the onto 
air. Owing to the absence of water-cooling from all 
but the lower end of the chimney, K, it remains so hot 
that condensation does not m our ufion its inner surface, 
and another advantage is that its extra mromotive power 
enables the instrument to he made much shorter tl^n 
usual. To prevent corrosion by the gaseous ptoduota 
of combustion, the whole coil system can be Ufted out 
w'hen not in use, and immersed in very dilute sodium 
carbonate solution ; and any deposit of calcium salta in 
the pip system can be removed by very dilute hydroohlorlo 
acid, followed by water. -~H. B, 
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EnGI.IHH rATKJCT. 

Benzine or pvtrolenm spirit and other liquid hydrocarbon 
rm^tun-s ; Instruim'nt for testing — — . 0. Roth, 

Frankfort- on- Maine. (Jcrnuinv. Fnji. I’at. 21,518, 
Oct. 2H. 1005 Under Tnt. (’onv.. Nov. 24, 1004. 

Thb iip])aratiiK haH'hi'ou deviaed for the jmrpOHo of 
detorniintng Ihc value of ])etrol or Hiniilar oiln by incann 
of tlnnr boilinp pointw. It coinpriHOH in construction 
a spirit cva])orator, ))rcfcrably in the form of a ^^lass lube 
having graduationH tiiioughout its length, or only in its 
lower part, or being jirovided in its interior with a separate 
scale, so that during the evaporation of the oil the diminu- 
tion of its volume may be noted at any time. It is 
provided with a thermometer and ha.s, m its iipfier part, 
a lateral ojaming for the escaiie of vapour. 'I'he lower 
]>arl ot the tiilx' is immersiMl in a heating ria-eplaele 
surrounded witli telt and cliarged with lime, to which 
water is added by means of a dropping funnel inserteil 
in th(‘ cover. 1) li. 

I Nana A nic—quantita ti vk. 

Arsvniuffttfd Ifydrngen ; Reactions and methods oi 
determining tf. Keekleben and <•. Iss'ki'inann. 

Z. aiigew. Uhem., llMIti, 19. 275 -283. 

Akskmiirkttki) liydrogen in gaseous mixtures cannot 
be accurately determined by passing the gas through 
silver nitrate solution and afterwards' weighing the 
separated silver. The latter |)e-rsistently retains arsenic 
and t-oo nersistent washing causes a part of th<‘ silver to 
a^sMume the colloidal form, rendering filtration imjios.sible. 
Nor can the arsemous acid in the solufion be conveniently 
titrated, owing to the fact that a fxirtion of it is oxulised 
by the nitric acid, the resulting nitrous acid also interfering 
Trustworthy results may, however, be obtained by shaking 
a measured volume of the gas w'ith solutions ‘of either 
silver nitrate, iodine in potas.sium iodide, iodic acid oi 
hypochlorites, and measuring the decrease in \olume. 
Uorniuercial “Fan de Javelle ” is the most suitable 
solution to use, as it absorbs arsemuretted hydrogen 
very rapidly. 'I’he pri-s<»nce of arsemuretted hydrogen 
in a mixture of gases may be detected by jias.sing the 
latter through a small capilliary tube (so n.s to form 
minute bubbles) into an ammoniacal solution ot silver 
nitrate. A gas eoiitHining less than (b(*l part jw‘r million 
of arseniuretted hydrogen gives n gny turbidity in h'ss 
than two minutes. If no turbidity^is produced, the 
aliRcneci of arsemuretted hydrogen may be regarded as 
jurovoil, but. if a reaction is given, tests for the pre.sence of 
stibine, hydrogen sulphide and phosjihiue must be maile. 
as these substances also produce a turbidity with tlie 
silver solution.- ~ W. P. S. 

tJarhon in steel ; Determinaiion of Uy divert ignition 

with red lead. C. M. Johnson. Proe. Kng. Soi*. VV. 
Pennsylvania, llKkk 21, 5Hb— tM.)2. 

The author finds that the combustion })r<>cess with ]ac- 
iiminary decomposition of the steel by potassio-cupne 
nhloride is very untrustworthy in the lase of steads con- 
taining larm* jiereentages of chromium, t ungsten, or molyb- 
denum. These steels, and indeed all steels wdiieli the 
author has tried, give aeeuriite results hy the direct 
combustion process; and, provuled the tem|K‘ruture be 
kept high, drillings almost 1 mm. thick can be completely 
burnt. A poreelain boat is used, and the mixture of ' 
dnllings and ri^d lead is covered with a lid of asbestos, * 
to prevent ‘•creeping.” 'Pbe pneral airangements am us ' 
usual, »ave that the earboii dioxide is absorbed in baryta 
water, and the barium carbonate formed weighed. 

- J. T. 1). 

OROA NJr-^QUANTITA TI VK. 

Mercury and iodine ; Veiermination of in antiseptic \ 

soaps, A. Seidell. J. Amer. (^hem. Soe., JPOH. 28 I 
73—76. ’ I 

A wiiaHED quantity of the soap is treated in an Erleu- ; 
mever flank with, about 160 c.c. of 96 ]wr eent. aleohol, ! 
ana from 3 to 6 c.e. of coucantrateil hydrochloric acid,' 
The.HWtyuffs l» warmed and succwiaive mall quantities of 
water added until a perfectly clear solution is obtained j 


I on shaking. If suspended particlon of. impurities 
j present, the solution must, of course, be filtered, A sloig 
I eiirront of hydrogen sulphide is then paes^ through 
, the solution foi about one hour. The preeipitftte,ii 
mercury sulpliiile is eolU'cted on a filter and washed wifi, 
96 per cent, alcohol. The weight of mercury splphide 
obtained multiplied by 1-956 gives the amount of mercurio 
; iodide in the portion of the sample taken. The filtrate 
from the mercury sulphide may be evaporated on the 
water- bath to about one- third the original volume, water 
added to replace the alcohol, and the solution filtered 
after cooling, to remove the separated fats. The iodino 
is then liberated with nitrous acid, shaken out with 
chloroform and titrated as usual.-— W. P. 8. 

Dextrose ; Deter miimtinn of . B. (dassmanu. Ber. 

11»06. 89, 603 -508. 

'The determination of dextrose by the rwluction of alkaline 
Hobitions of mercuric salts may be I'arried out ©ithei; 
with the Ijicbig- Knapp alkaline mereiirie cyanide solution, 
or with SacliHo’s alkaline mercuric- potassium iodide solu- 
tion. The former is made by dissolving 10 gnus, of mer- 
curic cyanide in water, adding 100 c.c. of caustic soda lye 
ot M46 sp. gr. and diluting to 1 litre. Saclise’s solution 
consists of 1-8 grins, of inereiine iodide and 2-6 grma of 
potassium iodide dissolved in a little water, with the 
subseipient addition of 8 grms. of caustu- jiolasli, and 
dilution to 100 c.e. The reaction jiroei-eds (piantitatively 
in both eases in striclly stochiometneal ratios of 1 mol. 
of dextrose to three atoms of mercury. I’he dextrose 
solution IS added to an excess of the hotiing solution of 
mereury salt, the reduced mercury is liltered off, and 
dissolved in a sullieient (piantity of hot coneentratiMl nitric 
acid. The mercury m this sohitjori is titrated with 
N/](X1 aminomuiu thiocyanate solution by Volhard’s 
method. A gasometrie method is also deseVibed. baaed 
on the deeomjiositioii of hydrazine sulplmtc by mercuric 
salts w'lth evolution of nitrogc-n in Ibe ratio 2Hg. 
For this purpose the dextrose solution is boiled* with a 
know'll (piantity of niereuru^ solution previously standard- 
ised gasometrically by hydrazine 8ul]ihat<(. The excess 
of nuM-eune salt remaining unreduced is then determined 
in tin* sami' manner. A Hemjiers gas evolution (lask 
IS employed. 'The results, according to d(*terminations 
cited in the paper, agiw well in both methods with tlie 
quantities of dextrose actually employed. — J. F. B. 

Malt a mil y sis eommi’tee, ; Re/port of the, to the Council 

of the Institute of Brewing. L. Briaiit, A. .1. Brown, 
A. U. Chapman, J. Heron, A. R. Ling, E. R. Moritz, 
A. Gordon Balamoii, and L. T. 'J’horne. J. Inst, 
Brewing, 1906, 12, 1 — 10. 

On April 7th, 1005, the Council appointed the above- 
mentioned cbemists tor the pmqioHe ot re^Hirting methods 
for dett'rmiumg the extract, moisture, diastaiK’ power, 
colour and percentage of n-ady-formeil sugars in malt ; 
and re(piest<*d them to invite the opinions and views 
of other repiesootative chemists uiion the suggested 
methods. 

Commercial methods of mall analysis.— Tho Swk mill, 
set at 25, is Ui be used throughout. ‘ In order to allow for 
loss in the mill, n quantity of malt, slightly in excess of 
that reiiuii-ed for each determination, is to*lK> separately 
weighed out and ground. Finally, the exact amounts of 
grist, subsequently required for the vavioii.s determinations, 
are weighed out. 1 1 is not {xu-missi bit* to grind at the outset 
sufficient malt for all the dettirmi nations, and to weigh out 
the various quantities from this giist. 

Extracl and tint.-Extrari.-- Fifty grma. of ground 
malt are to lie weighed out and mashed m a copper or glass 
beaker of about 6U0 c.c. oapot'ity with 300 c.c. of distilled 
water previously heated to 164‘'— 156^ F. I'he beaker is 
covered with a clock glass, and placcfl in a water-bath, 
HO that its contents are kept at 151^ F. for 55 minutcb. 
The ma.sh i« stirred at intervals of about ten minutes 
during tliib time. The lomporature is then raised to 
168" F. in live ndmites. and the whole mash washoil iiitfj 
ft fiftsk graduated to 616 e,c., cooled to 00° F., made up 
to the mark Mith distilled water at the same toinperafcure, 
well shokem aud filtered through a large ribbed paper, 
speoifio gravity oi the filtrate it than delarmiaad at 
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ftt W y., compared With Wat<^r at the same tem- 
pcrarnw. speoifio gravity cvet- water (^10(K)) 

multijdicd by 8^06 gives the exttact in brewi^rs’ !h ix^r 
standard quarter of malt. ' ^ 

mashing can lio carried out directly in 
the 61 6 c.c. measuring flask. In this i-ase the mash should 
be shaken at intervals of about 10 minut<‘H. 

For this determination the Lovihond tintometer 
worl. tilt^ned ncrfe<tlv 
bright, IS to bt» placed at once in a 1 in. cell, and its tint 
recorded m colour units of the series “ 52 ” glasses. The 
experiment should not be ('arried out m direet sunlight 
and the light must fall equally on both halves of the white 
jnate, so that both fields— m., I he ninli extract field and 
the standard field- art' eijunlly illuminated 'I\> lest 
thia, the gla8H“s and the eell should bo reversed, and all 
results rejecteil wlien the figures do not agrt'c, wiiiclu-ver 
siile the eell is jilaeed. 

Afvistnre.— About 5 grms. of ground malt are to be 
aeouratcly weighed out in a small shallow vessel, about 
2 ins. in diameter and 1 in. in depth, heated tor tivi^ hours 
in a boiling-M'ater oven, allowed to cmil in a desiccator, 
and re- weighed, the loss in wciglit being taken us the 
moisture eonttmt atid calculated as a jK'rcimtagc on the 
malt. 

lJuistatic Adihity [Linincr >Yi/wc.)- Twentv-five gnus, 
of gi-ound malt aiv to be i‘.\tracted with 6tKl '-.c. (»f ilistillod 
water {ste Apfx-ndi.x) for thriH- hours at 70'' F.. an;l filtered 
briglit, stiniug w'cll every hulMionr. \ portion of the 
filtrate (3 c.c.) is allowed to art on 100 c.c. of n 2j)cr cent 
sulution of soluble starch {sec Appendix) at 70" \\ for an 
hour in a 200 c.c. flask. .\/10 caustic alkali (10 c.c.) a* 
then added in order to stop further iliaKtiUjc action, 
liquid eoolcd to 00" F., made uj) to 201) c.c. with dis 
tilled water at the same tcin|*eratnre, well shaUmi, and 
titrated against 5 c.c. poll ions of Pclilmg’s solution, 
using ferrous tlnooyaiiate as imlicntor. 

1’lie titralioii is carried out as follows 

Five (',<•. of Fcbhng’s solution {we Apptmlix/ arc 
uccuratcly measured into a 150 c.c, boiling flask, and 
raised to boiling over a small iiaktd Himscu (lame. The 
converg'd .standi solution is added from a burette, in 
small quantities, nt first of about 5 c.c., the mixtiiri bcinu 
kept rotated and boiled after each addition until reduction 
of the cojqver is complete, which is uscei tamed by miiidlv 
withdrawdng a dro]) of the lujuid by a glass rod. ami 
bringing it at onc<! in contact with a drop of tlic indK'utm 
on a jioreelain or opal glass slab. 

The preparation of Fehlmg's Holutioii and of the in- 
dicator aic dealt with in tJu* A])m*n(li.x. 

The results are calc-iilated hy the followintr formula 
1000 
A- 

XY 

in winch A (*(|uals the diastatic activity, X c(|iih1s the 
tiuiTfber <»f cubic centimetres of mah extract conlaimd 
in 100 cc.. of the fnll> dilnUnl starch conversion Iniuid, 
and V equals the numl>er of cubic centimetres of the same 
liquid required for the reduction of 5 c.e, of Fehling’s 
solution. ^ 

Thb above method (using 8 c.c. of malt extract to 100 c.c. , 
of 2 fver cent, soluble starcli solution) is not a<-cnmte for ; 
malts having a diastatic capacity exceeding 50 Lintnei ; 
in the ease of such malts the relative volume of malt | 
extract must be less, say 2 c.c.. or, for malts of the highest 
diastatic capacity, such as arc fivquently used by distilhus | 
and vinegar makers (/.e.. malts of over SO Lintiior), an 
oven smaller volume of extract niust be taken. 

Cold irriter extract per cent. - 1’wenty-five grins, of gre . nd , 
malt are to be digest^jd wdth 260 c.e of fli^tilled watei j 
containing 20 o.e. of N/10 ammonia b e. 20 c.c. of X, 10 ; 
ammonia made up to 250 c.c. with di, stilled water) for ^ 
thrtKi hours at 10' stirring about three or four timee j 
during this iieriod. After filtering, the specific gravity ; 
of the brighi filtrate is taken at flti" r.. «.n.l.«e.J «'itb , 
water at the same temperature. The e-woss “!!*■' I"' 
gravity oter Woter ( = 1000) divided by 3-80 and multiplied 
fay 10 glTe* the cold water extract nor cent. 

The percentage of ready-formed soluble carbohydrate# 
may be anriroximetelv arrived at by subtracUng 4 from 
the value obtained for the cold Water extract per cent. 


Sfa/fewenls of reatUtn . — iTho wsufltB, AfxjlI'aawSJ t6 tto 
nearest first decimal place only* except 1* the caac 'fiit 
diestatie aetivity, which Should* be recorded Ottlv to the 
nearest integer, am to be stated according to the f(t)lllowin|[ 
[ scheme ; — 

Extract [Ku‘ standard quarter, brewdrs* lb. ’ 

Moisture, jier cent. 

Ihastatic activity (Tmitner vnlne), 

T^int (10 i»er cent, worl, 1 in. cell, “62’' neitei Lovi- 
bond). 

(’old water e.xtracl, per cent. 

Eipiivalent approximately to readydonned soluble 
carbohydrates, 

.ArriiNDi.v. 

Preparation of soluble fitarefi.- f’urifictl jiotato starch 
is to be digestcfl with dilute hydrochlorie acid of 8p. 
lOJn-0, at the rouni tenqierHture (fl0° — 65'' F.) for seven 
dny**. stirring tlu* mistnrn daily, Tlie operation is con- 
veniently carried out in WmchestiT quart- bottles, 1 lb. 
of stftieh and H)00 <',r, iff diluted acid being suitable 
quantities for each sucli bottle. ' It is washed very 
Uioroiighly bv decantation, at fii’st with t-ap water, and 
later on with dirtilled water, until the W'ash Water is free 
from chloride. It is collected on a filte»‘ pajier placed in k 
Jluchnor's funnel, fiiinifH'd as dry as possible, and then 
spread out on^ new nngla/.ed porous piste. 'J’he starch 
‘Should be dried at a gentle heat (1 10^^ F.) as quickly a» 
pf>H.S!l)Ie. When dry, the starch is triturated in a |>opcollrin 
mortar an<l rubbed throng)i a fine hair sietC. 

Starch itohiion.-^An determining diastatic capacity, the 
starch mm-'t be flissolved in boiling water at the rate of 
2 grniH. of the starch pei |(K> c.c, of water; the solution 
iM then cuoIimI to 70' F. for iibc. Jt should be jiorfectly 
mobile (not gelatinouB) indicating perfect eonversiOn int-ir 
'••oUibk' staicli, and sliow only a negligible leduemg action 
oil Fehling’s solution ; and it sliouJd be neutral to litmue 
solution. 

1'he water u.sod in making up the starch solutktn must 
be pure. Commeivinl distilled wntm- fiv<[uently eontaina 
ammonia, nitrous acid, and other imimrities, which appre- 
ciably mfiuencc diastatic conversion, and, themforo, the 
result. Th(‘ water sJioiild be redistilled with addition of 
a little potassium ])er!nangHriat(* and soda (the solution 
used in w'ater analysie ^ill do), in u glass apparatus pro- 
vided will) a trajk, undl the distillate is pure and noutrOil 
to litmus Holulion. 

Pu'parntion of FeklintfA nohitwn.-'^A^^) Copper tol^dion. 

Rccrystalliscil copfier sulphate (00*2 grms.) is to bo 
flissolved in water and the solution made up to 1 litre 
ei (k)" F. with distilled water. 

(j’-) Ukaline tattrote fiolnitoti.— Fcichelle aali (H4fl grms.^ 
and caustic soda grins.) are to be diasolvod in about 
tKX> c.c. of distilled water, tlu^ solution cixiled and made 
up to 1 litre at flO" F. with distilled water. 

The two sohition.i are to be kept separate, and equal 
vtilumch mixed for i‘ach day’s work, from whioh mixture 
the volumes specified in the analytical methoda ftie 
measured out at HO" F, 

Preparation a} tfie indicator, —‘One gnu. of ferrous 
ainmormim sulphate and the same quantity of ainmonium 
thiocvanat<‘ are dissolved in 10 c.c, of watvr at a mudomto 
temperature, say at 120"' F., and immediately ooolod ; 

5 c.c. of concentrated hyrtrochlorie acid are theft added, 
't'he Boliitioii HO obtained has invariably a brownish-red 
coloiii, flu«‘ to tlio presence of ferric salt, which lattftf* 
must be roductHi. Poi this purjioHe r.ino dust is the most 
Hatiafoetory reagent to employ, and a mere trace ts 
cient to decolorise the solution if pure reagenta li«Y« bettl 
cm ployed. 

When kept for snme hours, the indicator dev«iop« the 
mfl coloration b\ atmospheric o.\i<lation. It may, IkoW* 
I'ver, be decolorised by the addition Of a further qtknti^ 
of Kinc dust, bu» its delicacy i» decreased aftor hWW 
dfcolorised several times. For practical pnrpcMIN) thb 
indicator may be too delicate, and it Is mcommnftded to 
jwepare it the day before it is required lofr use, 
the best results after the second decolorisation. 

HtConwiundxUioyic as to oampftag.— It is 
aWnidea sent for analysis should, «o far ^ 1^, 

fairly repre.«;entatrw of bnlfes, and teqni^es iSti 



238 


Ci,. XXIV.-8C1KNTIPI0 * TECHNICAL'SOTKS. MEW fiOOKS, &c. rUttch it. IM<. 


mOTe o«re when the bulks (whether from malting., or 
deliveries) ere large, and when the malt contains any 
appreciable number of hard corns, and further, when 
there is any marked iiregularitv in curing. 

In the case of deliveries, samples should be drawn from 
at Jeast 10 sacks if the consignment amounts to over 100 
or if the parcel b»^ smaller, then from 10 per cent, 
of the number of sacks. The sample should be withdrawn, 
not from the surface of a saedc. but from a depth at least 
as far from the surface as the hand will reach when buried 
up to the wrist. 

These bulk samples should |>e put into a large tin kept 
for the puryiosp, and well shaken ; a smaller tin (of at 
least a pint ORjiacity) is then filled from the largtjr one, 
and sent to the analyst, tlu' remainder being reserved in 
other similar tins if the analysis is to iKM'heeked. The 
lids of all tins eontainmg sBrnples for analvsis shouhl fit 
well, and it is desirable as an additumal safoipiaid in those 
c^es 111 which H|>ceittl airtight tin.s are not employed to 
affix gummed najier round the junction of the lid and tin. 
Malte are really better sent in clean, carefully dried, 
stopptjred kittles. Stojipered ker bottles answer the 
purpose. *’ 

In sending malls from hea|)H. surface samples should Im‘ 

Hamples 

or bottle being hlled with a portion of the mixture and sent 
for analysis. When the malt lies in bins' a sample from 
the s^ut will generally fairly represent (he bulk if the bin 
has drawn uiKin. Jf unt, the bin shnul.l be probed 
t different depths, five or s'x sampletji withdrawn, mixed 
in a large tin. and a small tin or bottle filled from the 
mixture and sent for analvsis. 


and what ahould be the system of control and management 
of such bodies or trusts. 

The following are the Royal Commissioners The 
Right Hon. Ijorrt Shuttleworth (Chairman), Lord Kenyon, 
I^rd Brassey, K.C.B., Ixird Fairer, the Right Hon. 
Sir John Doringion, Sir John Brunner, M.P., Sir Francis 
Hopwood, K.C. B., C.M.Cir. (Permanent Secretary to the 
Board of Trade), W. J. Crossley, Esq., M.P., Russell Rea, 
Esq., M.P., J. F. Remnant, Esq., M.P., P. Snowdon, 
Esq., M.P.. Henry Vivian, Esq., .M.P., L. A. Waldron, 
Esq.. M.P., R. C. H. Davison, Esq., C.E., J. P. Griffith, 
Esq., C.E., Di. A. J. Horkrtson, J. C. Inglis, Esq., C.E., 
H. F. Killick, Esq., John Wilson, J3sq. 

W. B. Dufficld, Esq., M.A., barrister-atdaw, will act 
as secretary. 


New Books. 

Mbtropolitan Water Board. Reports on the Results 
of the Cliemical and Bacteriological liixamination of 
the London Waters, for the Month ending Novemkr 
30, 1906 (No. I), and December, 1906 (No. 2). By 
Dr. Houhton, Director of Water Examinations, Metro- 
politan Water Board. Price 2s. (kl. nett. 

Report No. 1 is printed in rjimAo, as being the first 
issued, filling 87 pages and containing 9 majis. It is shown 
that in all during the month of November, 285 samples have 
Iwen taken and analysed, and 099 have been examined 
bacteriqlogicRlly. The Report (No. 2) for December 
is considerably summarised, and only occupies 8 pages. 
There have been examin(‘d chemically, 247 samples, 
and bacteriologically, (KM) samples during this inontti. 


XXIV.— SCIENTIFIC & TECHNICAL NOTES. 

{('oniinudd from page 207.) 

Natioiud ('htmxtol Laboratonf {Chauinche h*nchsan.'ita/f] 
fur (jfrmant/. 

Council of the Orman (Chemical .S<K-ietv puiposet 
Wtitimimg the Government to grant the establishment 
of a Natiwal (Leinieal Laboratory on the lines of the 
Physikahsche Reiehsanstalt.” Jlu* work of the T.abora- 
tory 18 to include (i.) the Inteniational Atomic Weights 
^mmission ; (n.) the International Commission* on 

Anaysis; (ill.) the Iiitoriiational Commission for the 
Analysis of Artificial Manures and Foodstuffs (Animals). 
In favour of its prcq»osal special attention is directed bv 

Britam, which, bV 
( 18(13) has not only conferred knefits iiium 

purification both of the air and of the water courses. By 
this and other movements, it is pointed out, Oeat Britain 
tk ;;«ntury acc entuated the importaneo of 

tne relations of chemical science to industry. 


Trade Report. 

! Canola and H aterways ; /loyal Commiaaion on . 

The King has been pleased to apimint a Royal Com 
miMion to inquire into the canals and inland navigations 
of the United Kingrlom and to retKirt on — 

U! mu®*** present condition and financial position. 

(2) The causes which have oiieraU^d to juevent tk 
cawymg out of improvements by pnvak enterprise 

removable by legislation 

(3) Faoilities, improvements, and extensions desirabh 
in order to complete a system of through communieatior 
by water between centres of commercial, induHtrial oj 
agncuJtural imiiortance, and between such centres ant 
the sea. 

(4) The prospect of benefit to the trade of the country 

with a reasonable return on the probable 

(5) The expediency of canals being made or acquired 
by jmblk bodies or trusts and the methods bv whinh 


Chemistry of the Proteidh. By Gustav Makn, M.I)., 
B.Sc., University Demonstrator of Physiology, Oxford. 
Based on Prof. Otto Cohtiheiin’s “ Clhcmie (ier Eiweiss- 
korper.” Macmillan and Co., Ltd., London. The 
Macmillan Company, New York. 1906. Price Ifis. 
nett. 

8vo volume, containin,g 684 jiages of subject matter, 
with an alphabetical iiiilex, Ihe subject matter is sub- 
divided as follows:—!. Reactions of Alhumitious Kub- 
stances. II. Dissociation Products. III. Synthesis of 
Albumins. IV. Constitution of Albumins. V. Albumoses 
and Peptones. VI. Salts of Albumins. VII. Halogen- 
Albumins and Allied Matter. VIIL Physical Proprtiea 
of Albumins. IX. Classification of Albumins. X. The 
Alhuiuins Proiier. XL The Proteids. XII. The Albu- 
minoids. 


Miueral Resouroe.s or the Umtbd States, Depart- 
ment of the Interior. United States Geological Survey. 
Calendsr Year, 1904. David Day, (^hief of Division 
of Mining and Mineral Resourc'os. Government Print- 
ing Office. Wasliington. 1905. 


8VO volume, (ontaimng 1234 pages of subject matter, 
and an alphabetical index. 'I'he text deals with the 
following subjects;— I. Iron Ores. II. Statistics of the 
American Iron Trade for 1904. III. Manganese Ores, 
ly. (!old and Silver. V. Copper. VI. Lead. VII. 
Zinc. VIII. Aluminium and Bauxite. IX. Mercury. 
X. Steel and Iron-hardening Metals. XL Nickel and 
Cobalt. XII. Chromium. XITI. Tungsten. XIV. Molyb- 
denum. XV. Vanadium and Uranium. XVI. Titanium. 
XVII. Manganese. XVIII. Platinum. XIX. Lithium 
Minerals, XX. Antimony. XXI. Arsenic. XXII. Bis- 
muth. XXm.Tin. XXIV. Coal. XXV. Coke. XXVI. 
Gas, Coke, Tar, and Ammonia at Gas Works, and in 
Retort Coke Ovens. XXVll. Petroleum. XXVllI. 
Natural Gas. XXIX. Asphaltum and Bituminous Rock. 
XXX. Stone. XXXI. Ciay-Working Industries. XXXII. 
Cement. XXXIll. PrtKiious Stones. XXXIV. Talc and 
Soapstone, XXX V. Abrasive Materials. XXX VI. Borax. 
XXXVII. Bromine. XXXVIII. Fluorspar and Cryolite. 
XXXIX, Gypsum and Gypsum Products. XL. Phos- 
I^ck. XLI. Salt. XLll. Sulphur and Pyritei. 
XLIII. Barytes. XLIV. Mineral Paints. XLV. FuUw’b 

vi*JrTVr a Flint and Felspar. 

XLVtIL Glass-Sand and Other Sand. XLIX. Qranhile. 

T. TT Hit:... r yt xt! ^ t»T . 
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COMMUNICATIONS. 

Authors of communications read before the Society, or 
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DECENNIAL INDEX, 1890-1906. 

A Collective Index to the first fourteen volumes of the 
Journal (1882—1896), a volume of 660 pages, was pub- 
lished in 1899; a few copies of this are still left, price 
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is now in preparation, and will be ready for printing in 
1906. It will contain both a subject matter and authors* 
names portion, and will be a volume of about 900 pages, 
uniform in size with the Journal. As the number of 
oopies to be printed will d^nd on the number of applica- 
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subscriptions at the rate of 10#. each copy. A form of 
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LONDON SECTION. 

The next meeting of the London Section will be held 
at the Chemical Society’s Rooms, Burlington House, 
Plooadillv, on Monday. April 2nd, when the fpUowing 
papers will be road Hie Ropmesa in Flour and Bread* 
ina its detection and prevention/* by E. J. Watkins; 
"The ROsc-Herzfeld and Sulphuric Acid Methods for 
determinining the Higher Alcohols, *’ by V. H. V eley, F. R*S. • 
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Bowers, H. I.., 60, Col borne Street, Toronto, Ont., Canada, 
Consulting Chemist and Metallurgist. 

Burrough, Ernoat .Fas., Cale Street Distillery, Chelsea 
S.W., Koctifier. 

Compton, Miaft N. J., Library, University of Nebraska 
Lincoln, Neb., U.8.A., Librarian. 

FcmvUough, F., The Abbey Cottage, Loek, Staffs., Print 
Works Manager. 

Goodall, Win. Leslie, Finboro’ Road, Stowmsrket, 
Suffolk, Works Chemist. 

Goodhue, Leonard H., o/o Boston Rubber Shoe do., 
Melrose, Mass., U.S.A., Chemist. 

Harris, Wm. G., jun., 26, William Street, Toronto, Ont* 
Canada, Metallurgist. 

Hibbert, John C., 6, Victoria Road, West Bridgfotd* 
Nottingham, Chemist, 

Uowe, Chester A., 124, Purchase Street, Boston, Mata* 
U.S.A., Dyestuff Merchant. 

Lee, Wiffiam, 43, Daisy Bank, Heaton Park, Manchester, 
Works Chemist 

Levinstein, Edgar, 74, India Street Boston, Man,* 
U.S.A., Chemical Manufacturer. 

Lyon, Geo. A., Lowell Machine Shop, Lowell, M4is., 
U.S.A., Selling Agent. 

MoDowall, William, Ofioina Santa Luisa, Taltid, Ghlle^ 
South America, Analytical Chemist 

Mawson, Fred. £., 136. Pearl Street, Boston, 

U.S.A., Dyestuff Merchant 

Olmsted, Fred. A., American Writing Paper Co., HotjolMb 
Maaa., U.S.A., Oheinioal Engineer* 
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Palm. Otto G., 41, Colborne Streot, Toronto, Canada, 
President (Attoaux Dye. and Chemioal Co.). 

Pennyniorc, Percy G,, Eskbank Iron and Steel Works, 
Lithj^ow, New South Wales, Chemist and Blast 
Furnace Manager. 

Peterson, Chaa. A., 106, Front Street East, Toronto, 
Canada, Chemist. 

Reid, James. Moffat Mills, Airdrie, N.B., Chemist, 

Reinhold. Gustave C., 1 1, Hervey Road, Blackheath, S.E., 
Works Manager. 

Stebbins, Clias. II., 113, Malvern Street. Melrose, Mass., 
U.S.A., Assistant Chemist, Boston Navy Yard. 

Tillson, Henry E., 12, Derby Street, Concord Junction, 
Mass., U.S.A., Dyer. 

Trotz,^ Johan O. K., .311, Main Street, Worcester, Maas., 
U.S.A., Consulting Engineer. 

Walker, Jas. W., Stonydale, Oakamoor, Stoke-on-Trent, 
Assayer. 

White, Wm. T., c/o American Hide and Iveather Co., 
LowoJl, Mass., C.S.A., Leather Manufacturer. 
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also to be avoided as tending to create confusion. When 
sending subscriptions, the us<^ of the form altachcd to 
the application helps (o Ihc verification of addresses, on 
which the safe delivery of the journal depends.] 


Baer. Dr. S. H., l/o New York; 212, South 7tli Street. 
St. Louis, Mo., U.S.A. 

Bain, J. Watson, l/o Charles Street; School of Practical 
Science, Toronto, Canada. 

Bemaya, Jos., l/o Newgate Street; Blenheim Club, St. 
•Tarnea Square, London, S.W. 

Brooks, H. Kibbe, l/o Swanton, Vt. ; Claremont, N.H., 
U.S.A. 

Browi, Wnlbir B., l/o Chicago Heights; 89, Board of 
Trade Budding, Chicago, 111,, U.S.A. 

Buchanan, E. F,, l/o Nurnbergerstr. ; EisonaelierstrasBo, 
10'”, Berlin, W. 

Burford, S. F., l/o Kirby Muxloe ; Boechworth, Stoney- 
gate Road, Leicester. 

Burkhardt, Dr. G. A. ; all communications to Pragor- 
Btraase, 12, Berlin W. 60, Germany. 

Davidson, Alex., jun., l/o Glasgow ; 8, Traquair Park, 
Corfltorphine, Midlothian, N.B. 

Emery, Arthur L., l/o Crossley Building, 83-86, New 
Montgomery Street, San Francisco, Cal., U.S.A. 

Greville, H. J.ieioester, l/o Catford ; 39, Croft Road, 
Bromley, Kent. 

Harrington, Dr. B. J. ; Journals to University Library, 
McGill University, Montreal; and oommunioations 
296, University Street, Montreal, Canada. 


Harrison, W. H. ; all communloajbiqns to £^ostro{ 
Sewage Works, Leeds. 

Highley, A., l/o Horsforth ; 26, Parkffeld Avenue, ‘Brad- 
ford Moor, Bradford. Yorks. 

Hill, Sydney ; all oommunioations to Eastholme, Princes' 
Avenue, Hull. 

Howard, Tom, l/o Isleworth ; (oommunications) Floral 
Villa, T^ampton Road, Hounslow, and (Journals) o/o 
Williams Bros, and Co., Hounslow, W. 

Jackson, Samuel, l/o Madras; Edzell Park Avenue, 
Knaresborough, Yorks. 

Joplin. G. C. ; Journals to 12, Harrington Street, Sydney, 
N.S.W., Australia. 

Journand, TjOuIs, l/o Bourg de P^ogo ; Epaillage Chimique, 
Pont Ev^que, pr^s Vienne (fsdro), Franco. 

Langmuir, F. I..,, l/o Freiburg ; Horold’s Institute, 
Drummond Road, Bermondsey, S.E. 

Major, Ernest, l/o Balmkin, P.O. ; Eagle Paint Works, 
Snails Bay, Balmain, Sydney, N.S.W. 

O’Shea, Prof. L. T. ; all communications to Dept, of 
Applied Science, St. George’s Square, Sheffield; 
Prof, of Applied Chemistry, University of Sheffield. 

Pedlor. Sir Alex., F.R.S., l/o Calcutta ; retain journals. 

Pizey, J. H., l/o Glasgow ; Bella Vista 19, Minas de Rio 
Tinto, Prov. do Huelva, Spain. 

Pope, Prof. W. J., F.R.S., l/o Higher Broughton; Cor* 
Chester, Bramhall, Cheshire, 

Pratt, Walter E., l/o East Road ; “ Patchetts,” Caton, 
near Jjancaster. 

Prentice, Jas. ; Journals to 6, Ashgrove Terrace, Partiok- 
hill, Glasgow. 

Redwood, Htyd J., l/o Belvedere ; The Chestnuts, Erith 
Road, Bexley Heath, Kent. 

Riiger, Richard. 1/ o Ash Leigh ; 8, Alroy Road, Anfield, 
liivcrpool. 

Schaffer, H. A., l/o Spring Garden Street ; 301, Burke 
Street, Easton, Pa., U.S.A. 

Scrymgeour, W., l/o Southern Cross; Lewiss Street, 
Lamington Heights, Kalgoorlio, West Australia. 

Smith, R. F. Woixi, l/o Bartholomew Close ; 9, liOwor 
Thames Street, London, E.C. 

Teoplo, Dr. J. E., l/o Easton; Industrial Laboratories, 
164, iYont Street. New York City, U.S.A. 

Ward, Dudley R. ; all oommunioations to Mysore Gold 
Mine, Marikuppam, Mysore State, S. India. 

Worstall, R, A., l/o Chicago ; 622, Church Street, Evanston, 
III., U.S.A. 


Cbange of Address Required. 

Davies, W. Rhys, l/o 00, Northampton Terrace, Bradford* 


Deaths. 

Olaudet, Francis G., Ennisihore, Willesdea Lane, London,. 
N.W. March 18, 
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II3.S.3 26,178 (1904). Vogt AppwAtut for producing 
oombostion^aaes under pressure. March 7. 

^ 26,666 (1905). Campbell, Binnie and Beid (Smith). 

<See under X. 


in.->-DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 6436. Marriott. Impta. in pitch in its applioatiou 
to artificial fuel making as a waterproof 
agglomerant and preservative.* March 6. 

„ 6872. Brown. Treating paraflin wax. March 10. 

[C.S.] 7699 (1006). Van der Ploeg. Manufacture of 
emulsions of heavy mineral oils or the like. 
March 21. 

„ 17,464 (1906). Jolmson (Deutsche Continental 

Gas.-Ges.). See under II. 

„ 18,174 (1906). Ziegler. Kiln for distilling peat. 

March 14. 


IV.„cOLOURING MATTERS AND DYESTUEES. 

[A.] 4687. Imra^ (Soc. Chom. Industry in Basle). Manu- 
facture ot a red vat dyeing dyefituff.* Eeb. 26. 

„ 6244. Ranaford (Caasella und Co,). Manufacture of 

disazio dyestuffs. March 3. 

„ 6246. Ransford (Oasstdla und Co.). Manufacture 

of polyazo dyestuffs. March 3. 

„ 6749. Newton (Bayer und Co.). Production of now 

azo dyestuffs ami intermediate products. 
March 9. 

„ 6890. Newton (Bayer und Co.), Manufacture of a 

new dyestuff of the anthracene series. March 10. 

„ 6959. Newton (Bayer und Ck».). Manufacture of 

dyestuffs of the anthracene series. March 12. 

„ 6189. Lake (Chein. Fabr. (iriesheim-Elektron). 

Manufacture of azo-colouring matter.* March 14. 

„ 0198. Ijake (Ghem.-Fabr. Oriesheim • Elektron). 

Manufacture of blue sulphurised dyestuffs.* 
March 14. 

[O.S.] 14,678 (1906). Johnson (Badischo Anilin und Soda 
Eabrik). Manufacture of new compounds and 
colouring matters of the antliraoene series. 
March 14. 

„ 14,787 (1906). Ransford (Cassella und Co.). Manu- 

facture of trisazo dyestuffs. March 21. 

„ 16,227 (1906). Imray (Meiater, Lucius und 

Briimug). Manufacture of blue colouring matters 
of the quinoline group and photograpliic surfaces 
sensitised therewith. March 21. 

„ 16,632 (1906), Johnson (Badische Aiiihn und 8oda 

Eabrik). Manufaotuie of derivatives of mothyl- 
anthraquinone. March 21. 

„ 18,176 (1906). Cooper (Bayer und Co.). Manufac- 

ture of anthracene dyestuffs. March 14. 

„ 23,034 (1905). Kalle and Kalle. Manufacture of 

o-oxymonoazo dyes of the naphthalene series. 
March 21. 


V.— PREPARING, BLEACHING, DYEING, 
PRINTING AND ElNISHiNG TEXTILES, YARNS, 
AND FIBRES. 

[A.] 4728. Hey and Smith. Discharging or removing 
dye from wool, silk and other hbres, and bleach- 
ing, carbonising or sterilising such fibres. Eeb. 27. 

„ 4981. Rhodes. Apparatus for preparing, dyeing, 

soouring, ageii^, settling, hl^hing, or other- 
wise treating with liquidi, pieces, warps, or other 
ffbrout material. MSwoji 1. 


[A.] 6246. Ransford (Cassella und Co.). Frodnotion of 
easilv disohatgeable olarot shades on cotton 
goods. March 8. 

„ 6613. Hoiridge and Cornall. Printing and dyeing 

textile fabrics.* March 8. 

„ 6836. Bailey. Machines for washing or soouring 

textile piece goods. March 10. 

„ 6846. Whitelev. Machines for drying, shrinking or 

ageing textile fabrics. March 10. 

„ 6072. Friedrich. Manufacture of silk-like threads 

and cellulose solutions therefor. [Belg. Appl., 
March 13, 1906.]* March 13. 

„ 6166. Gorrand. Manufacture of fireproof artificial 

eilk.* March 14. 

„ 6207. Ingham. Manufacture of waterproof fabrics. 

March 14. 

[C.S.] 4765 (1906). Linkmoyer. Manufacture of artificial 
threads. March 14. 

„ 4766 (1906). Linkmeyer. Manufacture of lustrous 

cellulose threads. March 14. 

„ 4779 (1906). Tatterson. Wooi-washing machines. 

March 14. 

„ 6290 (1905). Zeitsohner. Process of bleaching 

textile fibres, yams and fabrics. March 21. 

„ 9809 (1906). JYankonstein, Si)encer, Spencer wd 

Ijyst. Printing calico and similar fabrics. 
March 14. 

„ 13,053 (1906). Ainley. Machines for washing end 

scouring textile fabrics. March 21. 

„ 16,524 (1906). Johnson (Badische Anilin und Soda 

Eabrik). Discharging dyed materials and pastea 
to be employed therein. March 7. 

„ 17,026 (1905). Jones. Wooi-scounng machines. 

Mai‘ch 7. 

„ 21,125 (1906). Boult (Bond). Manufacture of 

waterproof fabrics. March 14. 

„ 23,911 (1906). Lohmann. Method of filhng the pores 

or interstices of woven fabric with pulverised 
substance. March 21. 

„ 26,381 (1906). Johnson (Badische Anilin und Soda 

Eabrik). Manufacture of pastes for the discharge 
of dywl textile fabrics. March 7. 


VI.— COLOURING WOOD, LEATHER, PAPER, Etc. 

[A.] 6342, Imray (Meistcr, Lmiius und Briining)- 
Dyeing paper pulp. March 6. 


VIJ.— ACIDS, ALKALIS, AND SALTS. 

[A.] 4972. Ray. Manufacture of common salt.* 

March 1. 

„ 5151. Raschen, Wareing, and the United Alkali Co,, 

Lid. Purification of arsenical sulphuric acid 
and the obtaininent of arsenic therefrom. 
March 2. 

„ 6169. Laureau. Treatment of marine plants for 

the extraction of chemical, mineral and organic 
matters and their employment in arts and 
industries. March 2. 

„ 6427. Ray. Manufacture of ooqunon salt. 

March 6. 

„ 6428. Ray. Manufacture of common salt.* 

March 6. 

„ 6478. demm. Conversion of alkali sulphate and 

bauxite or other aluminiferous matmial into^ 
alumina and alkali compounds oontaining 
sulphur.* March 6. 

^ 6776* Johnson (Feld). Produoticni of ferrooyanidea 

from cyanogen contained in gases. Maroh 9. 
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[AJ 5776. JohiuKm (S'eldl), Pirdduotion of nitrate of 
ammonia. Hnrch 9. 

„ 6852. Briinlor. Apparatna for oxidising the 

nitrogen of the air for the production of nitric 
acid.* March 10. 

„ 5901. Briinler. Utilisation of the nitrogen of the 

air by oxidation and conversion of the product 
into nitric acid or its salts.^ March 10. 

ft 6122. Peaxolato and Felice. Separation of sulphates 
of alumina and potash from solutions.* March 13. 

„ 6142. James. Production of liquid air or other 

gases. March 14. 

„ 6329. Barnes, Spence, and Spemoe and Sons, Ltd. 

Manufacture of titanium compounds. March 1C. 
tC.S.] 10,476 (1906). Morgan Crucible Co., Ltd., and 
MoCourt. Treatment of iion-nietalliferouB ores 
or the like for the separation of their con- 
stituents. March 7. 

,, 10,722 (1906). Bale. Treatment of llie pan scale of 

salt pans and its product. March 7. 

„ 16,893 (1906). Shoop. Lime kilns. March 21. 

,, 20,8.37(1906). Grossinaun. Manufacture of sulphate 

of ammonia. March 14. 

„ 24,607 (1906). Teiohner. Production of peroxide of 

hydrogen. March 14. 


VIII.— GLASS, POTTERY. AND ENAMELS. 

I A.] 4723. Emery and Emory. Kilns for liring ceramic 
ware. Feb. 27. 

„ 6.302. Pauls. Composition for making grinding 

tools.* March 6. 

„ 6308. Touya. See under TX. 

„ 6606. Sievert. Glass melting and pouring appa- 

ratus. [Ger. Appl, March 1 1, 1906.]* March 8. 

[C.S.] 16,398a (1906). Bennett and Mastin. See under 
XTILl. 

„ 18,646 (1905). Naylor. See under 1. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMEN'rS. 


lA. 1 4601. Ford. Manufacture of artificial stone. 
Fob. 26. 

„ 4062. Ford. Manufacture of artificial stone. 

Feb. 20. 

„ 4663. Ford. Matiufacturo of artificial stone. 

Feb. 20. 

„ 6132. Thoinjwon. Manufacture of building and 

other blocKs. March 2. 

„ 6368. Touya. Artificial stone for grinding and 

abrasive purposes. March 6. 

„ 6640. Gen. Cement Co., Ltd. (Passow). Manu- 

facture of cement. March 7. 


„ 6628. Tissington. Manufacture of cement. March 8. 

„ 6034. Neal, Distemper to represent stone. 

March 13. 

„ 6113. Jursohina. Manufacture of artificial stones, 

bricks, or like articles.* March 13- 

„ 6333. Hadlington and Hinton. Continuous brick 

kilns and the like. March 16. 

JfC.S.l 4194 (1906), Boult (Reiche). Manufacture of 
hydraulic binding substtvnees or cements. 


»> 

n 

n 


March 7. 

66 (1906). Assoc. Portland Cement Manufrs. 
(1900), Ltd., Bamber and Layton. Manufacture 
of Portland cement. March 7. 

43 (lfiC>6). Wolmon. Composition of matter for 
impregnating wood. March 7. 

,840 (1005). Earle. See under XHU* 



[C.S.] 20»296 (1905). Banr. Maohinerv lor jmpwiiig or 
treatinf loam, clay, and tin uke. March 14. 

„ 2704 (1006). Hall. Manufacture of faced or 

enamelltia bricks, slabs, tiles and the like. 
March 14. 


X.^-MBTALLURGY. 

[A.] 4796. Walker (Just). Recovery of precious metab 
from ores and other material.* Feb. 27. 

„ 4904. Parnell. Smelting ores. Feb. 28. 

„ 4999. Hodgkinson. Treatment of smdl mme or 

waste products of calcined iron ores for the 
more complete extraction of iron.* March 1. 

„ 6029. Coutw- Amiable, and The Ferro Alloys Synd., 

Ltd. Manufaotm'o of ferro-chromium. March 1. 

„ 6030. Coupe-Annable, and The Ferro Alloys Synd., 

Ltd. Manufacture of foiTO- chromium. March 1. 

„ 5031. Coupe- Annablo, and the Ferro Alloys Synd., 

Ltd. Manufacture of forro-itiolybdenum.* March 1. 

„ 6173. Cowper-Coles. Recovery of gold from 

cyanide solutions. March 3- 

„ 5479. L6b6defT and Pom^ranzoff. Treatment of 

metallic* sulphide ores preparatory to obtaining 
metals therefrom. March 6. 




, 6596. Kinchin. Iron alloy or compound. March 8. 

, 6666. licaver and Buch. Treatment of flux skim* 

rnmgs of zinc, tin, or similar metal. March 8. 

, 6675. Cowpcr-Coles. Manufacture of standard 

silver. March 9. 

, 6716. Blaokmore and Howard. Furnace for 

calcimug or sulphating ores at low temperatures. 
March 9. 

, 6784. Fitzmauricc. Treatment of ores. March 9. 

, 6989. Hennay and Wilson. Treatment of motallio 

ores. March 12. 

, 6005. .Justice (Bethlehem Steel Co.). Furnaces.* 

March 12. 

, 6210. Maunder. Smelting and treatment of 

complex, refactory and other ores. March 14. 

, 0426. Hadiield. Treatment of magnetic materiob.* 

March 16. 


„ 6484. Troixmlias. Manufacture of steel by the 

pneumatic process.* March 17. 

S.] 6260 (1906). Bulman, Picard and Ballot. Ore 
concentration. Mai'ch 14. 


6817 (1906). Simpson (Simpson). Convei*Bion Of 
iron into steel. March 7. 


6468 (1906). Soc. Eleciromotalliirgiquo Franv'aise. 
See under XL 


6656 (1905). Hutchings. Method and anparatus 
for washing and concentrating metalhferous, 
diaraondiferouH and other deposits and tailings 
from ore crushing. March 21. 

7261’ (1906). Bayliss, Jones and Bayliss, Ltd., and 
Milner. Puddling furnaces. March 7. 

10,312 (1906), Baillot. Cupola furnaces, March 7. 


11,268 (1906). Bray.shaw. Process of hardening 
high speed steel. March 21. 

12,200 (1906). Haddan (Fellnor und Ziegler). 
Process for treating finely-granulated or pul- 
verised ores. March 7. 


13.297 (1906). King’s Norton Metal Co., Ltd., 
Bayliss, Brownsdon and Smith. Treatment of 
gun barrels and other metallic surfaces for the 
removal of fouling therefrom, March 21. 

13,956 (1905). Zimmer. Apparatus for olsMnng 
and separating minerab. March 14 
19,626 (1906). Lean (Maaohinenban As^t Hum- 
boldt). See under XL 
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[C^J 19,665 (1906). Dor-Di^attre. - Zinc furnaoea. | [CS.] 16 , 308 a (1906). Bennett «id Mastin. Manufftotur® 

of permanent pigments from glass. March 7. 

16,840 (1906). Earle. Colour washes for brickwork 
and utW surfaces. March 14. 

1279 (1906). Potter. Paint. March 21. 


March 14. 

26,560 (UM)5). Campbell, Bintiio and Reid (Smith). 
Apparatus for washing and separating coal and 
other minerals. March 14. 


Xl.~EEC(TRO.CHEMlSTRV. AND ELHICTRO- | 

metalll:r(;;y. 

I 

[A.] 4GHI1. Sanders. Manufacture of wire, bars and the I 
like eleetrode position. J^eb. 26. 1 

„ 4084. Cowpcr-Colc.s. Production of electrotypes. | 

Feb. 26. I 

„ 4716. McDoiiabl. Electrolytic a pparal us.* Feb. 26. ! 

,, 4726. Cowpe.r-Colcs. Manulactiire of metallic foil ' 

or leaf. Fob. 27. i 

„ 6493. Fiedler. Secondary batteries.* March 6. 

,, 6088. Biitish Tlioinsoii-Houstou Co., Idd. ((General I 

Electric Co.). Elcctrodo.s. Mandi 13. 

„ 6681). Hrilish Tlioiiison-Houston Co., Ltd. ((icneral , 

Electric Vo.). Resistam-c material. March 13. j 

„ 6283. Kuehnricb. Electiic furnaces. March 16. j 

[C.S.] 4668 (1905). Cowpeid'oles. Manufacture of copper i 

electrotypes and a]»paratus therefor. March 7. | 

„ 6468 (1906). Soc. Electroinctallurgique Franvoisc. 

Electrical production of ca.st iron. March 21. ! 

„ 7720 (1905). Lcitner. Manufacture of acouinulators. i 

March 21. ' 

„ 7903 (1905) Fennell and Pcriy. Eh'ctric accuniu I 

lators or secondary ci^lls. March 7. ' 

„ 18,427 (1905). Lester, See under W'lllif. 

„ 19,625 (1905). Lean (Maschinenhau Anstalt. Hum- ; 

boldt). Magnetic on; separators. March 7. ' 

„ 21,4.37 {19t)5). Kother. Electrodes for use in the j 

mainifaetiin^ of bleaching lupiors. March 14. ' 

M 22,901 (1905). Bagaall. Elect roplating vats, j 

March 21. ; 


XU.— FAIT V OILS, F\TS. WAXES, AND SOAPS. ! 

i 

[A.] 4688. Koslers. ]\lnjiufactuie of viscid or flui 1 
emulsions of oils, fats or the like. *F<!h. 26. i 

„ 6289, Chapman and Knowles. Luhricating com- I 

pounds.* Murcli 15. j 

[C.S.] 10,437 (1905). Brew^er and Hardy. Ste under 
XIV. I 

„ 24,030 (1905). Kremer, and (,'e.s. f. Ahwiisaer- j 

kliirung. Apparatus for the leeovery of fats and i 
the like. March 21. j 

„ 2680 (1906). Crowley and Payne. Lubricating i 

oil. March 21. " I 


XIII.— PIGMENTS, PAINTS ; RESINS, VARNLSHKSj 
INDIA-RUBBER, Etc. 

(A,)— PiGMEKTH, PaINT.S. 

[A.] 6016. Heide (Union ]>ead and Oil Oo.). Apparatu.s 
for making white lend.* March 1. 

„ 6048. Porter and Ward. Composition for cleaning 

painted surfaces. .March 1. 

„ 5999. Graafland. Manufacture of paint.* March 12. 

[C.S.j 14,202 (1906). Dunnett, Nelson and Nelson, Anti- 
fouling paints and compositions. March 14. 

14,611 (10^). Dunnett, Nelson and Nelson. Anti- 
fouling paint or composition. March 14. 


(B.)— Resins, Varnishes. 

[A.] 4678, Poppf. Manufacture of linoleum or like 
material. Feb, 26. 

„ 6773. Linoleum Manufacturing Co., Ltd., and 

Vincent. Apparatus lor the manufocturo o! 
linoleum, &c. March 9. 

[C.S.] 0751 (1905). laulerer. Solutions of organic com- 
pound.s suitable as lacquers, varnishes, water- 
proofing and impregnating mi'dia, and for the 
manufacture of films, filaments and insulating 
materials. March 7. 

„ 17,187 (1905). Morris. Manufacture of substitutefi 

for felt, linoleum, oilcloth, leather, &c. March 7. 


[V . )— India- RuBBEit. 

[A.] 4692. (iratz. rroeesses for obtaining pure caout- 
chouc, guttapercha and the like. [Ger. Appl., 
F<d). 21.'1906J.* Fob. 26. 

„ 4701. Gralz. J*roces.s('8 for obtaining caoiitehouo. 

LGer. Ai>pl., Feb. 2, 1906.1* F‘’b. 26. 

„ 5486. 8?oc. on Uoinmaiidite pour actions MicheliD 

et Cie. Process of utilising rubber waste. [Fr. 
Appl., March 30, 1905.]* March 0. 

„ 0183. (tranier and FrogiT-Di'lapierrc. Uompound 

for coating caoutchouc to preserve its natura’ 
properties. March 14. 


XIV. -TANNING. LEATHER, (H.UE, SIZE, Etc. 

[A.] 6169. Laureau. Slv nnd<r \TI. 

„ 6407. The Bakaw (b., Ltd., and Meiklo. Extracting 

soluble matter from bark, wood and the like anc 
apparatus therefor. March 6. 

„ 05H». Spencer and Abbott. l^eatbor liiiishini 

eonipi*sition. March 17. 

[C.S.] 10,437 (1905). Brewer and Hardy. Process am 
apparatus for (ixli acting grease and oil fron 
skins and hidt's. March 7. 

„ 16,432 (H)05). J.-uthcr. Manufacture of glue 

March 21. 

„ 17,187 (J905). Morns. See under XIITB. 

„ 22,525 (1905). Uollardon. Manufacture of plastii 

masses from casein and the like. March 21. 

„ 24,487 (1905). Oakes. Process for treating hidca 

March 7. 

„ 135 (1906). Harrison (Turner Tanning Machin 

Co.). Machine foi treating hides, skins am 
leather. March 7. 

„ 3616 (1900). Oakes. Process for treating hides 

March 7. 


XV.— MANURES, Etc. 

[A.] 6429. Chisolm. Fertilisers.* March 16. 

[C.S.J 6618 (1906). Crone, Taylor and Williams. Manu 
faoture of fertiUsors and apparatus therofoi 
March 7. 

XVI.--SUGAR, STARCH, GUM, Etc. 

[A.] 6323. De Vecohis and Sani. Complete extf actio; 
of ioulin from tuberolea.* March 5. 



MWMi Si. lMtS.1 


SCPK,EjrENT. 


[A.] em J^Wa« appK,tu» for promoting 

mtunSlTmS^^ o h™ *pul,’rmLr‘‘ 

diluting agent*.* March 12 


XVII,>~BRKWINC;, WINES, SPIRITS. Etc. 
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[C.S.] 5832 (1905). Deolorcq. See under I. 

M 8847 (1905). Spenoa, Sponoo. and Peter Sponoe and 
So^ Ltd., and OckeL Treatment of sewage and 
other Bimilar sludges. March 7. 

„ 18,427 (IW). lister. Apparatus for the electrical 

i>unfioation of water. March 21. 


Process of fermentation. * 


[A.J 6135. Vlo<^berghs. 

March 2. 

„ 5147. Weot ftBd Co., l.td., and Webstar. Ar.|.H- 

ratufl forcolleetingaiid treating gu«es and other 
volatile products of fermentation. March 2. 

" "* ateiiliscd 

beer. tGer. Appl. Mai-cli S, 11106.]* .March 8. 

” ’I"?.'"*- •'‘■“P'u-aHonK of mall extract. 

March 14. 


LC.S.J 16,071 (1906). Wittcmaim. Process of fmm ntation 
Mai-ch ‘if ‘ind other beverages. 

„ 21.647 (1906). Desvignch. Pioeess for ageing and 

improving wines, brandies, alcohols and liqueurs 
iVlarcdi 21. ^ 


(C'.)— DiMXNraoTAN'is. 

IC.S.J 88 (KlOU). Schuk. Insecticide and germicide 
compounds. March U. * 


XIX.— I'APJOU, PASd'EBOAHl), Etc. 

I A.J 4067. Abelsiiies. ilydraidic classification of 
finoly-granulatijd pulp. Feb. 26. 

.. 6219. Harrison (Parker). Process for roolaiminc 

pulp from wasUi water.* March 3. 

,. 6:M2. Imray (Meister, Jsuoius und Pruning). See 

under VJ. 

6861. Erfurt. Utilisation of I, lie wasU^ water of a 
paixu* machine. [Fr. A ()])]., March 20, 1906.1* 
March 10. 


XVTU -FOODS; SANTJATION, WA'ITOR 
1*UK1F1CAT1UN ; & DISINFECT A N'l’S. 

(A.) - Food.s. 

[A ] 4669. Dreaper. xMaiiufacturc of food profiucts and 
tlie like. Feb. *26. 

„ 6196. Hanstoen. Process of prodiiciug an aliment 

from cotraria (Iceland hchen). ' (Appl. in 
Norway, March 7. 1905.]* xMarch 3. 

„ 6224. M akin and Hardeastle, Apparatus for | ire- 

paring substanoos in the maiiulacture of food- 
stntfs. March 3. 

,, 6664. Paul. Manufacture ot baking powder. lOer. ' 

Appl., March 8, 1906.J* March 7. 

„ 6818. Potthaat and Woolner. Malt coffee. 1 

March 10. 

f, 6110. Rigaut. Manufacture of a substitute for , 
eliioory or coifoc. xMarch 13. 

,1 6376, Meyer. Preparation of eolfee.* xMarcli 10. | 

,, 0379. Marot. Preservation of ooco-mit or cujira. i 

March 1 6. ' 

„ 0389. Little. Jllcaching or conditiomiig dour or , 

other ground cereal. March 16. 

J.S.J 21,946 (1906). Reis. Preparation of an aliiiuiitary 
substance. March 14. 

M ‘23,009 (1906). Eybert and Eybcrt, Treating flour 
with gosoa. March 14. i 

„ 26,010(1906). Zimmermaiin and Oiu'licnau. J'rocess 

of bleaching and Bterilising corn and its iiroducts. , 

March 21. j 

>1 612 (1906). Volz. Process for making ooucen- j 

tratod fruit syrups or extracts. March 7. i 


6972. Winter.* Hubstitute for wax for use as a 
glazing medium for (ioloured or like iiaijcrs. 
Maroli 12. 

>. 6086. White. I’a^wr.* xMaich 13. 

.. 6123. Saobsemoder. Manufacture of parchment 

paper. [(}vr. Appl., June 6, 1906.J* March 13. 
|U.S.] 6783(1906). Desmarais, Moraiie, and Denis, Pumps 

for supplying collodions and cellulose solution* 
to hlters and drawing apparatus. March 7. 

M 12,2/8 (1906). Cathelineau and Floury. Plastic 
transparent product for the manufacture of 
libros, films, bloiiks or plates. March 7. 

2.1, .199 (1906). Macnaughion. J^apor-making appa* 
ratuH tor soparatiiig impurities from the 
pulp. Moich 7. 

XX.-FINE CHEMICALS. ALKALUIDK, 
ESSENTIAL OIUJ, AND EXTRACTH. 

[A.] 6032. Weizuiaim, and the Clayton Aiiihne Co., Ltd. 
Manufacture of camphone. March 1. 

M 6039. Abel (Act.-Ces. f, Aiiihniabr.). Manufacture 
of new salts of hoxainctliylenoamiuo. March 1. 

„ 6066. Eimmermann (Chom. Fabr. auf Aotien, vorm. 

E. Schermg). Manufacturii of alkaminomethyl 
|)entyl benzoates. March 1. 

,, 6286. 1^ itzmaunoe. Obtaining radium, preparatory 

treatment of pitchblende or other base. March 16. 

J.y.J 10,093 (1906). Wetter ( llolfmann-J.ta Roche & 
Co.). Henzoylsalicylio acid. March 7. 

„ 12,292 (1906). Abel (Act.-Oes. f. Anilinfabr. ). 

Manufacture of salts of p-aminubonzoic other. 
Maroli 7. 

„ 26‘20 (1906). Imray (Soo. Chein. Industry in Basle). 

Manufacture of camphor. March 7. 


(B.)— Samtation ; Wat»r Pueiwoatioh. | 

A.] 6908. Krenier, and Oes. f. Abwasserkiarung. j 
Separation of solid matters from sewage and the 
Uke.* March 12. 

„ 6373. Ldcbl. Preparation of drinking water from 

sea water.* March 16. 

.8.] 4980 (190|1). Traria Purifloation of sewage and 
othor fo^ or ijnpure w&tera March 7* 


XXL— PHOTOClRAPHiC Mx\TEltlAL8 AND 
PROCW8SES. 

[A] 4714. Hyde. Colour photography. Feb. 26» 

„ 6276. Shepherd, and Griffin and Sons, Ltd. Treat* 

meat of prints on “ JieU-toning " paper, March 6. 

[C.S.J 16,227 (1906). Imray (Meister, Lucius und 
Bruning). Sac under IV. 
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[C^J 19,665 (1906). Dor-Di^attre. - Zinc furnaoea. | [CS.] 16 , 308 a (1906). Bennett «id Mastin. Manufftotur® 

of permanent pigments from glass. March 7. 

16,840 (1906). Earle. Colour washes for brickwork 
and utW surfaces. March 14. 

1279 (1906). Potter. Paint. March 21. 


March 14. 

26,560 (UM)5). Campbell, Bintiio and Reid (Smith). 
Apparatus for washing and separating coal and 
other minerals. March 14. 


Xl.~EEC(TRO.CHEMlSTRV. AND ELHICTRO- | 

metalll:r(;;y. 

I 

[A.] 4GHI1. Sanders. Manufacture of wire, bars and the I 
like eleetrode position. J^eb. 26. 1 

„ 4084. Cowpcr-Colc.s. Production of electrotypes. | 

Feb. 26. I 

„ 4716. McDoiiabl. Electrolytic a pparal us.* Feb. 26. ! 

,, 4726. Cowpe.r-Colcs. Manulactiire of metallic foil ' 

or leaf. Fob. 27. i 

„ 6493. Fiedler. Secondary batteries.* March 6. 

,, 6088. Biitish Tlioinsoii-Houstou Co., Idd. ((General I 

Electric Co.). Elcctrodo.s. Mandi 13. 

„ 6681). Hrilish Tlioiiison-Houston Co., Ltd. ((icneral , 

Electric Vo.). Resistam-c material. March 13. j 

„ 6283. Kuehnricb. Electiic furnaces. March 16. j 

[C.S.] 4668 (1905). Cowpeid'oles. Manufacture of copper i 

electrotypes and a]»paratus therefor. March 7. | 

„ 6468 (1906). Soc. Electroinctallurgique Franvoisc. 

Electrical production of ca.st iron. March 21. ! 

„ 7720 (1905). Lcitner. Manufacture of acouinulators. i 

March 21. ' 

„ 7903 (1905) Fennell and Pcriy. Eh'ctric accuniu I 

lators or secondary ci^lls. March 7. ' 

„ 18,427 (1905). Lester, See under W'lllif. 

„ 19,625 (1905). Lean (Maschinenhau Anstalt. Hum- ; 

boldt). Magnetic on; separators. March 7. ' 

„ 21,4.37 {19t)5). Kother. Electrodes for use in the j 

mainifaetiin^ of bleaching lupiors. March 14. ' 

M 22,901 (1905). Bagaall. Elect roplating vats, j 

March 21. ; 


XU.— FAIT V OILS, F\TS. WAXES, AND SOAPS. ! 

i 

[A.] 4688. Koslers. ]\lnjiufactuie of viscid or flui 1 
emulsions of oils, fats or the like. *F<!h. 26. i 

„ 6289, Chapman and Knowles. Luhricating com- I 

pounds.* Murcli 15. j 

[C.S.] 10,437 (1905). Brew^er and Hardy. Ste under 
XIV. I 

„ 24,030 (1905). Kremer, and (,'e.s. f. Ahwiisaer- j 

kliirung. Apparatus for the leeovery of fats and i 
the like. March 21. j 

„ 2680 (1906). Crowley and Payne. Lubricating i 

oil. March 21. " I 


XIII.— PIGMENTS, PAINTS ; RESINS, VARNLSHKSj 
INDIA-RUBBER, Etc. 

(A,)— PiGMEKTH, PaINT.S. 

[A.] 6016. Heide (Union ]>ead and Oil Oo.). Apparatu.s 
for making white lend.* March 1. 

„ 6048. Porter and Ward. Composition for cleaning 

painted surfaces. .March 1. 

„ 5999. Graafland. Manufacture of paint.* March 12. 

[C.S.j 14,202 (1906). Dunnett, Nelson and Nelson, Anti- 
fouling paints and compositions. March 14. 

14,611 (10^). Dunnett, Nelson and Nelson. Anti- 
fouling paint or composition. March 14. 


(B.)— Resins, Varnishes. 

[A.] 4678, Poppf. Manufacture of linoleum or like 
material. Feb, 26. 

„ 6773. Linoleum Manufacturing Co., Ltd., and 

Vincent. Apparatus lor the manufocturo o! 
linoleum, &c. March 9. 

[C.S.] 0751 (1905). laulerer. Solutions of organic com- 
pound.s suitable as lacquers, varnishes, water- 
proofing and impregnating mi'dia, and for the 
manufacture of films, filaments and insulating 
materials. March 7. 

„ 17,187 (1905). Morris. Manufacture of substitutefi 

for felt, linoleum, oilcloth, leather, &c. March 7. 


[V . )— India- RuBBEit. 

[A.] 4692. (iratz. rroeesses for obtaining pure caout- 
chouc, guttapercha and the like. [Ger. Appl., 
F<d). 21.'1906J.* Fob. 26. 

„ 4701. Gralz. J*roces.s('8 for obtaining caoiitehouo. 

LGer. Ai>pl., Feb. 2, 1906.1* F‘’b. 26. 

„ 5486. 8?oc. on Uoinmaiidite pour actions MicheliD 

et Cie. Process of utilising rubber waste. [Fr. 
Appl., March 30, 1905.]* March 0. 

„ 0183. (tranier and FrogiT-Di'lapierrc. Uompound 

for coating caoutchouc to preserve its natura’ 
properties. March 14. 


XIV. -TANNING. LEATHER, (H.UE, SIZE, Etc. 

[A.] 6169. Laureau. Slv nnd<r \TI. 

„ 6407. The Bakaw (b., Ltd., and Meiklo. Extracting 

soluble matter from bark, wood and the like anc 
apparatus therefor. March 6. 

„ 05H». Spencer and Abbott. l^eatbor liiiishini 

eonipi*sition. March 17. 

[C.S.] 10,437 (1905). Brewer and Hardy. Process am 
apparatus for (ixli acting grease and oil fron 
skins and hidt's. March 7. 

„ 16,432 (H)05). J.-uthcr. Manufacture of glue 

March 21. 

„ 17,187 (J905). Morns. See under XIITB. 

„ 22,525 (1905). Uollardon. Manufacture of plastii 

masses from casein and the like. March 21. 

„ 24,487 (1905). Oakes. Process for treating hidca 

March 7. 

„ 135 (1906). Harrison (Turner Tanning Machin 

Co.). Machine foi treating hides, skins am 
leather. March 7. 

„ 3616 (1900). Oakes. Process for treating hides 

March 7. 


XV.— MANURES, Etc. 

[A.] 6429. Chisolm. Fertilisers.* March 16. 

[C.S.J 6618 (1906). Crone, Taylor and Williams. Manu 
faoture of fertiUsors and apparatus therofoi 
March 7. 

XVI.--SUGAR, STARCH, GUM, Etc. 

[A.] 6323. De Vecohis and Sani. Complete extf actio; 
of ioulin from tuberolea.* March 5. 
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Official Notices. 


SIXTH INTERNATIONAL CONGRESS OE APPLIED 
CHEUISTRY. ROME. 1906. 

Th« Siith International Congresii of Applied Chemistry 
will be held in Borne, commencing on April 26th, 1006. 

The attention of Members is drawn to the Notice 
whioh acoompaoicd the February 16th issue of the Journal. 

The General Secretory will be obliged if those members, 
who have made arrangements dircoUv with the Congress 
Committee in Rome, will forward their names to the 
Society, in order that orrongements may be made for a 
iieadquorters in Rome, It would also be of service if 
they would indicate their contemplated date of depar- 
tore and proposed route, and also whether they have a 
(ireferenoe for any particular hotel io Romo 


Death. 

Claudet, Francis (x., Fniiismoro, Will<‘Pdcii Lane, London, 
N.W. March 13. 


Birmingham Section. 

Meeting held at JUrmingham, on Thnrfidag, Feh, 1U06, 

rnOF. FBAKKLAND, F.TI.Sm IN THK ('HAIU. 

THE CALORIMETRY' OF VOLATILE 

IlV WAl.TKU UOSICNHAIN, U.A., B.C.B. 

In view of the important uses of volatile liquids ns fuel 
for explosion motors and otlicr purposes, a method has 
been devised for tlie accurate deterinmation of the caloritie 
value of such substances by direct combustion in oxygon. 
The method described below is primarily intcndtal for use 
with the ooal-calonmeter designed by the author and 
iully described elsowherc (♦) but is, with minor modijica- 
tions, ajjplicablo to any form of direct combustion calori- 
meter. The author’s calorimeter belongs to that class m 
whicli the combustible substance is burnt in a current of 
■oxygen midcr a pressure only slightly higher tliuu 
atmospheric ; in such an instrument it is impracticable 
to burn a liquid cither directly in a crucible, or by means 
■of an asbestos or other wick, since the heat evolved 
during the earlier stages of the combustion rapidly 
vaporises the Inilk of the liquid and either extinction or 
■explosion results. A somewhat better method, which has 
found some application in practice, consists in absorbing 
the liquid in either powdered kaolin or in a piece of porous 
refractory materia], such as biscuit porcelain or firc-clay. 
Apart from the serious errors that would arise from 
■ovaporatiou losses in the case of volatile liquids, this 
method has Hie great disadvantage that the close contact 
of the combustible with non-mljainmable and com- 
paratively cold material renders tlic combustion incom- 
plete, and a small residue of un burnt liquid is always j 
left in the pores of the absorbent medium. 'J'bis fact I 
suggested that the absorbent substance itself should be j 
completely combustible, and a suitable material has been | 
found in pellets of dry and somewhat compressed cellulose, j 
A large number of pellets of approximately equal weight i 
can be prepared from a single batch of material, and by j 
making a few oalorimetiio combustions of these pellets j 
in the dry state the calorific value pei- grui. can be 
obtained. In practice, the cellulose material used is , 
found to have a calorific value of about 4000 calories , 
per grm., while a pellet weighing 1 grm. will absorb about j 

(•) Phil, Hag.« October, 1902; this J., 1002 , 1472. | 


0*6 gmis. of petroleum, having a colorific value of aboul 
11,000 calories per grm., the heat given out by the coni' 
bustion of the ^ilet and by the oil under test being thru 
about e^iial. 

For Bwih liquids as heavy mineral oils and other lesi 
; volatile liquids this method, without further );recautiona 
) gives rasults accurate to J per cent, when used with th« 
I author's calorimeter, but the more volatile liquids suefc 
' as petrol, alcohol, amyl acetate, &c., evaporate so rapidl} 
that the loss in the course of the transfer from the balance 
' to the calorimeter is much too large to be neglected (ses 
Table I.). The pcllol. after saturation with the volatile 
; liquid, was therefore wrapped in thin tin-foil. The 
; coating of tin-foil almost entirely stops evajuiration, 
j wliile it does not interfere with the combustion, the tin- 
foil igniting readily and burning away with the rest of the 
' pellet. 

The actual losses by evaporation from hare and 
wrapped pellets saturated witn volatile liquids (petrol, 
amyl acetate and ether) are shown in Table 1. It will bo 
seen that even with so extremely volatile a substance as 
ether, tlie loss is only ot the order of 1 |)er cent, in five 
j minutes after the first five minutes liave ela]>sed. ^ 

Table 1. * 


Lfiinids. 

Temp 

Weight. Loss at end Loss at end Lms at end 
of 5 mins, of 10 mins, of 15 mins. 


I 


Per cent. 

Per cent. 

Per cent. 

Petrol 






Ilorc 

ir> i 

0-8.'')9 

19-0 

B2-0 1 

40-0 

Wr.'ipiM‘(l 

16 

0-880 

0-7 

M , 

1-3 

Amyl acetafi' 






liari* 

17 

0-,308 

6-6 

0-4 ; 

14-0 

Wrapped 

Ether 

17 j 

U-387 

0-0 

1*0 

1-4 

Pare .... 

n 1 

0-409 

31-0 

61-0 

60-0 

W'rapped 

18 

0-498 

2-0 

8-6 

4-6 


The evaporation during the first five minutes is sometimes 
tound to be somewhat irregular, but a steady rate of loss 
is then established. The rale of loss can be ascertained 
by weighing the wrapped jiellet five and ten minutes after 
first wrapping, and if the time elapsing between the Isat 
weigliing and ignition in the calorimeter be noted, a 
correi'tion for llie small amount of loss can readily be 
applied. As the time in question need never exceed five 
minutes, the correction is always small. 

In applying this method, it is, of course, neccsaary to 
know the allowance to be mode for the boat evolved by 
the eumbustioii of the tin-foil used in wrapping the pellet. 
The weight of tin-foil used is about 0*18 grins., and the 
calorific value under the (‘ireumstauces o? such a com- 
bustion lies near 2200 calories per grm., so that the total 
heat due to the tin-foil is of the order of 44X1 calories ( 
consequently a small orrr.r in the estimation of the 
calorific value of the tindocs not very seriously affect the 
accuracy of the result. In practice the calorific value of 
the tin cannot bo determined with any groat accuracy, 
since it is found not to burn quite completely— a minute 
globule of metallic tin is nearly always foimd in the 
calorimeter after the combustioiL Some of these globules 
w'cre carefully cleaned and their weigiit found to Ijo about 
0-0 1 grin., therefore involving an error of about 20 
calories. It the stream of oxygen in not properly 
dirtN^ted, or thick lumps of tin are formed by careless 
wrapping of the pellet, much larger quantities of tin may 
remain uii burnt or be again reduced during tlie com- 
bustion. For the doterminaiiou of the calorific value of 
tin used by the author in the examples given below, a 
combustion of a wrapped pellet of a substance of known 
calorifio value (amyl acetate) has been employed, tha 
correction due to the presence of tho tin being eaidly 
calculated from tho data thus obtained.f The results 
obtained in this way agree with tho calorific value of tin 
found by the combustion of wrapped dry pellets. 

(t) The ufie of aluminium foil in place of tin toil has been 
suggested by Mr. Eec«, and It foil of suitable thickness Is obtainabto, 
this may i^ove preferable to tin. as the risk of reduction woma 
be absent and there would be less tendency to form orgsnio 
compounis. 


n 
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The method, as here described, is readily applied to 
such liquids as light mineral oil, petrol, alcohol, &c. With 
Bome substances, such as other and chloroform, the tin 
enters into combinations which are not destroyed during 
eombustion, so that the results are vitiated, while with 
benzene it has not yet been possible to avoid the deposition 
of soot. With tlioso liquids, however, whose calorific 
values are likely to he required commerciallv, these 
complicfitiona do not arise, so that the method described 
affords a rapid and accurate means of testing. 

The following examples of actual determinations will 
serve to illustrate the procedure and calculations 
employed : — 

iJeierminntion of adorific vrdiie of tin foil, Inj combudion 
■with dry fdlft. 

Weiulit of till foil 3= 0*1 61 grms. Caloritic value of ) 

dry pellet :i=i*06:{ .. dry pellet per calorb-s. 

Water-equivalent of calorimeti*r with waters:: 2460 jrrmn. 

Observed rlw of temperature (corrected for radiation) C. 

Total calorie? found —2460x1-06 =4800 

('alories due to pellet =4210x1-05:1 =4430. 

Caloriflc value of tin foil = 4S00 - 4^430 = 2200 calories per grni. 

« 0-1 at 

Two other determinations gave 2340 cals, and 2360 cals, 
respectively. ' 

Mean value = 2330 calories per grin. 

Ddtrmimtion of calorifk. valnf' of amyl aedafe. 

Weight of pellet —1-181 grms. Calorific value of dry) =4210 cals. 

l)ellet > per grm. 

„ tinfoil =0-183 „ Calorific value of tin) =2330 cals. 

foil 1 per grm. 

„ amyl acetate = 0-502 grras Water equivalent of calorimeter 

(eorrccted for hws by evaporation) waters 2460 grins 
Observed rise of temporature (eorreeted for radiation) = 3-86" <’. 

. Cal. value of amyl 

Total calories found = 3-86x2450 =9460 1 acetate 

Calories due to pellet =4210 x 1-181 = 4970. [ =046 0 - 40 70- 4.30 
„ due to tin foil =2330x0-18:)- 430.) ^^2 

-8080 calories per grm. 

Other determinations gave 7060 and 8030 calories per grin 
Mean value = 8020 calories per gnu 

Value given l>y Faver iV Hilbeniiann (LnndoU’s tables) = 7970 
cals, per grm. 

Two determinations of a sample of petrol gave 9070 and 9960 cals 
per grm. 

Two determinations of a sample of methylated spirit gave 6200 
and 0230 culs. per grm. 

For niuf-h nsHistaiice in working out the details of the 
method and in niaking the detenninatious quoted abov<‘, j 
the author i.s indebted to Mr. J. lives. 


r)isc(js.si(ix. 

The CuATfiMAN said it was very necessary that the 
oaloritic values of liquid fuels should bo made more 
widely known, as an extraordinary amount of ignoranco 
prevailed, even amongst scicntitio persons, as to the 
relative heat efficiencies of ditferent combustiblo liquids. 
Ho would like to ask Mr. Koseiihain how the results 
obtaincil with his apparatus compared with those yielded 
by the Junker, the Wright, and the bomb eaionmetors 
respectively. He would also like to know whether, in 
the figures given, any correction for evajioration had been 
applied, or whether, in practically using the calorimeter, 
the combustion could bt: so rapidly started that the 
weight of substance burnt might be taken as that which 
had aidually been determined with tJie balance. He 
would further like to know whether Mr. Kosenhain had 
made any systematic cx^xTiments as to the possibility 
of burning hydrocarbons without smoke, lie under- 
stood that m the case of benzene the combustion could 
not be clfecttul without smoking taking place, but it would 
be interesting to know whether and, if so, at what terms in 
ascending other series of hydroearbons combu.stion with 
smoke was unavoidable. 

Mr. A. E. Tucker said it seemed to him that in the 
interval between the admission of the saturated jxiilet 
and the firing of it, there was an opportunity for an 
appreciable amount of such a va|)Our as jietrol to mix 
wiw the oxygen or air used and either escape or lead to 


an explosion. Had snob an objection been experionoed ! 
Mr. K^nhoin aliudod to other forms of calorimeter as 
sometimes leading to the smothering of the flame. Some 
short time since he had occasion to determine the caloiiflo 
values of different mahos of petrol, and had used a Jtmker 
instrument. He found no difficulty in gasifying the 
petrol and then burning it through an ordinary Bunsen 
burner. The results he obtained Vero very satisfaetwy 
and, in his opinion, the ojierations with this instrument 
are much less liable to error than in Mr. Rosenhain's 
oaioriineter, in which there appears to be so many required 
corrections. To gasify the petrol he made what was- 
really a wick carbnrretor with an ordinary circular lamp - 
wick. A raoasm'ed volume or weight of petrol was run 
on to this wick and air. at a suitable rate and pressure, 
was driven through the wick. This gave an easily con- 
trolled flame at the burner, and the estimation was made 
in the ordinary way. His opinion was that while Mr. 
Rosenhain’s form of calorimeter was suitable for solid, 
fuel, the Junker instrument was preferable for volatile 
liquids. In Mr. Rosenhain’s instrument the necessary 
correct ion.s iverc numerous, and only a very small weight 
of the iiipiid to be tested could be taken, while with the 
Junker any quantity could be tak(ui and the accuracy 
obtained would bo eorrespondiugly greater. 

Dr. Davioson said that another source of error was 
using the red hot platinum wire. He found in experi- 
ments with closed vessels that it was really a very serious 
error, and had to b(‘. taken account of. It usually amounted 
to 1 per cent., and he had to dckirniine it directly. Of 
course, it could bo determined by electrical methods. 
But of this form of calorimeter, he thought Mr. 
Rosenhain’s is undoubtedly the best. He had 
had experience of several, and certainly admired 
I the roechaiiicnl contrivanre of tlu' calorimeter very 
I much, but the wuirching for the coal or other cora- 

I bustiblo with a red hob wire was o]X‘n to very serious 

I obj<‘etion. There were several forms of calorimeter 
! in which the red hot platinum ivire was used for igniting 

j the coal or other combustible, and ho thought in that 

I typo there was apt to be a very sitious error because tho 
I substance was not always ignited at once. 'J’he usual 
' practice was to send a current through the wire again 
and burn them, 

Mr. Alcock suggested the use of silver leaf. No^ 
correction would have to bo made for silver if it could- 
be rendered sufficiently non-iiorous. 

Mr. L. Archhuti’ asked Mr. Roseiihnin whether he had 
endoavourotl to burn these volatile liquids in the bomb 
calorimeter. Ho considered the bomb calorimoter 
preferable from Jiiany jioints of view. It was sirniiler, 
and probably more accurate, l^ooking at the large 
volume of gas bubbling through the water all the time, 
one wondered wiiether some heat was not carried away, and 
j also whether all the carbon was burnt to carbon dioxide. 
No doubt Mr. Rosenhain had investigakd that point. 

Mr. Ro.SENif4iN, in re])!y, said the Junker calorimeter 
was a very useful apparatus for burning anything that 
could bo burned as a flame, and tho results, lie had no 
doubt, would agree very closely. With regaid to the 
bomb calorimeter, he thought that its advantages wore 
greatly over-rated. Tlio jioint to wliich ho objected in 
the bomb was that the transfer of heat from the place 
where it was generated by the combustion to tho place 
whore it wa.s measured, bad to take place through a steel 
vessel of considerable thickness — thick enough to resist 
the very considerable pressure involved by the com- 
bustion wliich took place iusirio that bomb — and the 
transference of tho heat from a gaseous atmosphere to 
the steel, and from that in turn to the liquid was neoes- 
sorilv incomplete in anything like the time which could 
I be allowed for it. Tliat was the reason why he thought 
that what one might call the atmospheric pressure calori- 
meter had certain definite advantages. Although in his 
original account of the calorimeter he advocated the 
use of the red hot wire for searching for unburnt coid 
at the end of tho combustion, in the case of coal he had 
long ago abandoned that practice, because there never 
was any unbumt coal if tho experiment was properly 
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done. 2h 4^ ooune of 50 or 60 experimenti he looked 
for iinhumt coal, but he never found any. As regards 
the oorreotion for the heat put into the oalorimeter by 
the electrio current that was allowed for in the initial 
calibration. The calorimeter could be oidibrated by the 
combustion in it of a substance of known value. Pro* 
vided that the red hot wire was used for a standard length 
of time in all cases, then in future no further oorreotion 
was neoded. The amount of heat to be put in by the 
wiio was allowed for in the figine for the water equivalent. 
That was really the most convenient way, provided that 
care was taken alu ays to keep the wire hot for a definite 
len^h of time. 

As regards the risk of explosion, referred to by Mr. 
Tucker, a glance at his figures would show that the amount 
of evaporation going on even in ten jninutes would bo 
so slight that there was no risk whatever from explosion. 
The suggestion to use silver loaf had occurred to him long 
ago, but the difficulty was that silver leaf would not 
ignite. If silver foil was used ho doubted very much if 
one would succeed in doing more than melting it, and 
possibly burning the pellet in the hole that was melt-ed 
througn the silver, but a wrapping that burnt away was 
preferable. 1'ho systematic investigation of the hydro- 
carbons in regard to smokeless eombustion was matter 
for the future. As yet we hod not learned the best way 
to arrange the oxygen supjily. Petrol could bo made 
to smoke by arranging the oxygen badly, and if the 
oxygen could be made to jilay u|>ou the benzene pellet 
the combustion would be oomplelo in that case also. 
The point raised as to the completeness of the combustion 
in the calorimeter had been carefully tested by analysis, and 
he had found that there was no trace of carbon monoxide 
formed if the oxygon was really saturated with moisture. 
The smokelessnesR of the combustion, the absence of 
smell, and the absence of carbon monoxide were very 
good evidence that the combustion was really eompleie. 
.Another advantage was that the instrument was com- 
paratively inexpensive compan'd with the Poinb, but 
there was no doubt wliatever that this method of using 
wrapped p<'!llets was applicable to any form of calorimeter. 


London Section. 


Meeting laid at Jiurlimjton ]loii8<\ oh Jlondai/, March 


Mil. A. GORDON 8A1.AMON IN THE CllAIH. 

THE KINITION OF NITHO COATPOUNO 

EXPLOSIVES IN S.V1ALJ.-ARM CAUTlUDttES. 

IIY W, D. BORLAND. 

The discussion of the subject of the ignition of nitro- 
compound }>owdei's in small-arm cai'lridges Hcquirc.s an 
added interest when it is remembfired that it is now 
exactly JOO years since Forsyth proposed to replace flint 
and steel by a jxjreussion powder consisting of “ oxy- 
muriate of potash, sulphur and carbon,” and thus laid | 
the foundation for future developments. His invention | 
was dormant for nearly the first third of the 100 years, i 
the second third saw various developments in connection [ 
with block powder ignition, the last 30 yeais have | 
witnessed the growth of nitro-oompoimd explosives j 
with the more critical demands which they make for | 
properly rogulateil conditions of ignition. ; 

A glaiico at the velocity tables alone, given in this paper, ] 
indicates that whilst with carefully manufactured I 
GX]»loaives lor ballistic purposes, there is a oonsideiablo j 
latitude jiermissible in ignition and other conditions of 
use, yet even witliin the limits of correct behaviour there 
are varying degrees of excellence and to trace out the 
factors which make for excoUenc© or failure is an in- 
teresting study. 

When the gun striker falls upon the cap of the cartridge 
a variety of results may follow. If the metal of the cap 
shell be too thick in proportion to the blow or the com- 


r iition insufficiently sensitiTe, there may be a mise-flee, 
the blow be of minimum strength and just snffieient 
• to develop enough heat, the composition immediately 
between anvil and stziker will commenoe to bum, and 
if the composition be a slow one, and especially if it 
contains inert substances, it may happen that oom* 
bustion takes place so slowly through the mass that 
heat is dissipated as quickly as product, and the charge 
burns or fumes quietly without inoandesoenoe or noise. 
With a more rapid composition the whole may bum, 
developing gas and heat sufficiently fast for the products 
to bo expclItKl as a low pressure jet of compressed gates 
and molten matter, potassium chloride, antimony oxide 
or sulphide, &c. 

With the ideal composition and striker blow tlie whole 
charge burns at a rate pro}K>rtioned to the heat receiving 
capacity of the explosive without undue waste on the 
case, the jot containing solid matters in regular dis* 
tributiou, which, by reason of their high specific heat 
! jK?r unit volume, are able to convey to the explosive 
sufficient (piantity of heat and at a suitable temperature 
! and volume to start its decomposition. 

Were the igniter wholly gaseous, such as fulminate of 
mercury, then the heat units neoossaiy woflld be delivered 
) in largo bulk, and at such a high pressure that the cap 
! shell would bt> unable to withstand sotting back into 
j the striker hole. Moreover, the enormous pressure of 
! the jet would entirely disturb the carefully proportioned 
I initial suriaco of the explosive, to say nothing about 
the risk of detonation. Mixing with p<jwdered glass, as 
; in earlier (lavs, makes matters worse ; heat units are 
I absorbed bv tlio glass, and, for the same number of heat 
i units usefully given to the explosive, the volume of gas 
become.s larger per heat unit tnan before, 

Turning away from fulminate, and trying 3 mole, of 
I jiotassium chlorate and 1 mol. of antimony sulphide, the 
I converse result is obtained, i.e., too little gas in proportion 
to heat units, lusufiicient sensitiveness, and too j^at 
I bulk for the ordinary cap shell. The characteristics 
, of this mixture are : — 457 ^m. calories per grm. ; 05 0.0. 
j of gas ; temperature of combustion, 186(r C. lYying 
' the effect of 3 niols. of mercury fulminate and 2 mols. of 
I potassium chlorate, producing tlGS grm. calories per grm., 

1 and 244 c.c. of gan, an improved proportion of gas to heat 
! is evident, but the violence of the mixture condemns it, 
i Finally, a compromiKe between mercury fulminate and 
antimony sulphide is adopted, and varying relative 
proportions of these materials, together with potassium 
chlorate, are now usually employed. 

Or other materials may be used, such os (a) 4 mols. of 
basic thiocyanatii and 20 mols. of potassiuin chlorate; (6) 

' 1 mol. of loatl thiocyanate and 3 mols. of {lotassium chlorate, 

I firoducing i>er gnu. r(?Hpectivoly : - (a) 551 grm! calories 
and 161 c.c. of gas ; (b) 685 grm. calories and 163 c.c. of 
' gas. Or powdered glass, sulphur and meal powder, may be 
I added, or, as recently suggested, ( ♦) chromates of load or 
I mercury, togeOier with tulminaLc of mercury and pow* 

I dered glass or lead peroxide may be employed (though 
no opinion is expressed as to the stability of such a 
I mixture), but, whatever the material lie, the whole course 
of events from striker blow to explosive is as follows 

Ignition of portion of composition affected by striker 
blow. 

Propagation of explosion through mass of compo- 
sition and development of total heat of combustion. 
Heat absorbed by cap shell, cap chamber and anvil. 

Heat lost in performing work on cap shell. 

Heat lost by effect of passage of gast^s through fire- 
holes. 

Temperature lost by work required to move solid 
particles of the products, t.e., imparting kinetic 
energy, but restored when particles come in contact 
with the explosive. 

The final result is net calories delivered in time «nd at ^ 
temperature dependent upon rapidity of reaction and 
temperature of combustion and m a more or less votu* 
minous form. Thus, dealing with the gaseous products 
aione, carbon dioxide and smphur dioxide will carry 87 


B 2 


(*) Eng. Pat. 27,00S, 1004. 
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per oent, more heat than oxygen, nitrogen, or carbon 
monoxide at same temperature and of same volume. 

The rapidity of flow of the jet determines rapidity of 
delivery of heat units to the explosive, the temperature 
of the jet is also an essential element of rapidity of heat 
interchange, wliilst the proportion of gases to solids has 
its bearing on volume and temperature for a given number 
of heat units. Under the Explosives Act the maximum 
weight of composition is limited to 0*5 grain or, if 
not more than 26 jwr cent, of fulminatt^ of mercury 
be present, to 0*0 gram. The minimum is deter- 
mined by the quantity which will make a coherent disc 
in the cap shell, therefore, within these limits the com- 
position must be adjusted to give total heat within limiting 
temperature of combustion of, say, 2400° to 3200° C., 
based on present knowledge, together with a suitable 
volume of gases, varying according to the colloidal or 
fibrous character of the explosive. 

No single one of these factors can bo taken by itself 
in the valuation of an igniter for a particular puiqiose; 
they must be considered in their mutual relation to each 
other and in connection with known facts as to com- 
position, specific heat, conductivity, nature and oxUmt 
of initial surfado, and increasing or decreasing surface of 
burning of the explosive. 

There is no suggestion that even the most accurate 
knowledge of individual functions can ever take the place 
of ballistic trials. With military rifle ammunition 
especially, once the given explosive knd igniter are 
tuned together, then rigid adherence to sjieciflcation 
does, undoubtedly, work out with success. But 
suppose a new explosive to be in course of adaptation 
to a particiUar arm, the igniter which proverl perfectly 
satisfactory with tlie old explosive may be found unable 
to develop the anticipated qualities of the new one. The 
question will then arise, sliall the igniter bo adapted to the 
explosive or vicn verna, Jf the former course he deter- 
mined, then knowledge of individual functions will be 
found of value and will materially assist the solution of 
the question. 

Again, iu powder standardisation tlie igniter, Ls as 
much in evidence as standard solutions are in the 
laboratory, and apart from actual manufacture of 
ammunition, the explosives manufacturer is forced to 
regard the igniter as a tost reagent, if liis product is to 
preserve the necessary commercial latitude of action 
under the varying conditions, which obtain with sporting 
cartridges to a far greater ext/Cnt than with rifle, and 
especially service ammunition ; for with sporting arms 
provi.sion must be made for every calibre of weapon, 
varying proportions of explosive to projectile, different 
inaterials of cases and wads, different co-efiicieut of 
friction and resistance for different sizes of shot, and, above 
all, for explosives highly different in ehomical and 
physical qualities, demanding tlie fulfilment by the igniter 
•of conditions precedent for efficient action. 

The object of tins paper is not to lay doAvn a specification 
of what constitutes the ideal ignitor, but rather to present 
results in a tabulated form and indic.ate the general lines 
and methods on wliich research seems profitable, 
endeavouring also to n.scertain whether data obtained by 
thermo-chemical calculations may be applied in a prac- 
tical manner. The difficulties of rcsearcl' are consider- 
able, the igniter performs its functions in a time which 
•cannot well be more than O-flOl secon<l, its maMmnrn 
weight of charge may not exceed 0*G grain (0‘03h2 grin.), 
to make investigations ot any use, such must be under- 
taken under the conditions which obtain in the cartridge 
case, so far as cap chamber, anvil and fire-holes are con- 
cerned, and instruments which are ordinarily available 
for meHsurements of temperature, or heat units, are 
found to bo either too delicate to withstand ex]»losivc 
action, or too gross to take account of variations with so 
small a quantity of material. 

During the wliole history of nitro-eornpound explosives, 
^xjieriinontal work has not boon wanting ; frequent 
referenees to the subject will be founil m various journals 
•especially those devoted to shooting and explosives ; 
the names of Griffiths, Reid, Toms and Brownsdon in 
Ex^laad ore associated with published investigations of 
this subjeoL 


The author’s own work has included the following i--' 
(a) 1892 : Description of apparatus for measuring 
sensitiveness to blow, effect of shape of striker, effect m 
angle of striker to cap, time of travel of cap products and 
energy of explosion. (6) 1896 ; photographic records, 

(c) the use of thermo-couples, and (a) a method of record- 
ing duration of inoandesoenoo upon a sensitive plate 
revolving at a high speed ; and more recently, as will be 
described, a spectro-photometrio method of observation, 
with a view to elucidation of temperatures ; this physical 
work has been collated with analytical work on com- 
positions and ballistic trials. 

No investigation can be regarded as satisfactory which 
does not deal with the following questions : — (a) Com- 
position either determined analytically or accurately 
stated in the case of manufacturing trials. (6) Relation 
of gaseous and solid products, (c) Rapidity of application. 

(d) Total heat, (e) Temperature. (/) Regulanty and a 
latitude under varying conditions, (ff) And the relation 
of observed to calculated results. 

Details of methods for chemical analysis of com- 
positions need not be here discussed as they are of a com- 
paratively simple character, but, for the individual 
analyses of caps, the volumetric method for the estimation 
of mercury fulminate described by H. W. Brownsdon 
(this J., 1 905, 381 ) proves satisfactory. The determination 
of the relative proportions of gaseous and solid products 
of the igniter is carried out by the author in the following 
manner : — The percussion cap is accurately weighed, 
inserted in the particular type of cartridge in which it is 
to be used, so that all the details of cap chamber, anvil, 
and flash holes, are those of practical working and the 
cartridge case closed with a }>iug, the plug being of lead 
[ if a metallic case be used and of asbestos and felt wadding 
! if a paper case be employed. The total cap, case .and plug 
[ are tlicn weighed, and after weighing fired iu the appro- 
priate rifle or sporting gun. After cooling for ten 
I minutes (though in fact less is needed) a eloau hole 
i is stabbed in t he wall of the case and the gaseous products 
' allowed to escape and become replaced by air, this 
operation only requiring a few minutes. The solid pro- 
ducts, including condensed mercury, are deposited upon 
the internal w'alls of the case, and on re-weighing, the loss 
represents permanent gases. If it bo desired to estimate 
j the condensed mercury, tliis is ofTecied by beating the 
stabbed case at 1(K)°C. until constant weight is obtained ; 
but if this f5Stimation is dosited the case must bo molalliu 
and not of paper. 

The weight of composition originally present in the cap 
is determined by removing the fired cap from the cartridge 
and weighing and subtracting the figure from the originul 
weight, 

Tlio figures obtained in a series of estimations form a 
very good check upon regularity of manufacture and 
combustion ; they liavo also been found to run in excellent 
agreement with those denuiiided by theoi y, the calculateil 
results given on Table IV. having all he<*u cliecked by 
direct estimations by the above method. It is, however, 
desirable to offer a word of caution wlien paper cartridge 
cases are used; these are not always truly gas-tight, and 
in the first rush of gases mercury vapour may be carried 
aw'ay and be thus estimated as permanent gas. To 
j avoid any possibility of doubt on this score mot^lic rifle 
i cases, in which the sporting cap chamlier is inserted and 
which will therefore receive tlie sporting cap imder its owm 
conditions of anvil and flash-hole, are preferably employed. 

The problem of the comparison of velocities of appli- 
cation of the igniter to the explosive cannot bo expressed 
in quite such simple terms as the foregoing, but it is found 
in practice that there are two methods of investigation 
which lead to valuable practical re.sultH, one being a 
a species of crusher gauge test and the other dealing with 
duration of incandescence of the solid products. 

In the first method, which was described by the author 


(«) This J., Vol. XU . 1893, p. 709. 

(&) yporting guns and gunpowders, pub. Horace Cox,, 
1900, p, 210—220. 

(f) This J., Vol. XXIV.. 1906, p. 881. 
id) Quelques notes sur les poudies sans fam6e. H. Quemin 
Imprimerie Vanbuggeuhoudt. Bruxellos. 1899. 

(e) Experts on guns and shooting. G. T. Tcasdale-Buoknell 
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I fif ^ ia iusertcMj to form 

fit m the end of an accurately bored tube, in 
which a plunger with 0*0006 in. clearance is placed a 
crusher 1^ 0*326 diameter by 0*600 length, beihg placed 
at the end of the tube oppoeit;) to the cap chamber. In 
the case of Iwgo readings being expected, a crusher 
^iw^of^^d^*^ ^ of Holden conical form is used in 

The ejection of the cap products drives the plimcer 
upon the crusher with greater or less velocity according 
to the gaa volume, temperature and rapidity of reaction 
and the measured crushing is referred to accepted standard 
tables. 

Taking, for example, two similar compositions, say, 
and A* where the only dilferenco was that of aggre- 
gation and intimaey of mixture of th<i ingredients, A^, by 
reason of its better incorporation, produced an energy 
figure correaiKiiidirig to thi', erusluiig effect of a weight of 
3ff6 lbs., whilst the figure for is 346. 

Bearing in mind that the total amount of material in 
these particular trials is only 0*0324 grm. and that the heat 
capacity of the metal of the apparatus, cap and cap 
chamber is relatively unhmited, the conclusion drawn 
la that the velocity of prodiuition and discharges of the 
gastious and solid matters is greater in A**- than A®, the 
reaction taking place so quickly in that licat losses 
are loss than iii A®. This became very evident in the 
siXictro- photometric test described below, in which the 
caps are fired in glass tubes for observation, A* frequently 
blew the tubes to pieces, whereas witli A* this never 
occurred. 


This IS sliown bv comparing B and E ; hero equal 
volumes of gas are produced, yet, in spite of the grm.’calones 
per ca}) being greater in B than in E. the energy figure is 
290 for B against 368 for E. 'fhe larger percentage of 
mercury fulminate in E and also a larger area of flash- 
hole explains the more rapid ejection. 

In comparing caps of the same composition and weight 
different energy robuKa can only bo asciibed to different 
rates of combustion, but if weights vary, tiien the results 
should be referred to unit weight. With compositions 
dilfering in their elmracteri.stic8 the ratio of energy 
to total boat is the most useful oxfiression, whilst if 
deductions are be drawn as to chamber jiressures 
produced by various igmtcrs with semi -colloidal powders 
in sjxirtiiig guns, gas volume must also bo taken into 
account, as this determines the initial amount of ex- 
plosive subjected to ignition. 

The invc.stigation of the duration of mcaridesconce of the 
solid products was first deacrilxid in 1890. It consisted 
in firing the cap into a glass tube to prevent air coobng 
and exposing a photographic plate revolving in the plane 
of its surface to the radiations of the incandescent solids, 
a screen with a slit m it being placed between the lube 
and the platij. Tlie plate being stationary and tlie cap 
firwl, only a narrow band of image the width of the slit 
was proauced fui development, but wlion the plate 
revolved at 3000 to 4000 revolutions per minute the band 
of image became V-shaped, the angle of increase being 
measured by projecting the image by an optical lantern 
on a circular protractor and from tliat, the velocity of 
revolution being known, the duration was arrived at. 

The absolute determination of quuntUy of hnol per 
cap is an extremely difficult matter owing to the small 
quantity of material to bo dealt with at a time, and to 
the heat losses which take place when a cap is fired in a 
cartridge cose and in contact with firing mechomsin. 
The figures, therefore, given in this paper are the cal- 
culated ones, but they have been oomparea in their relation 
to each other by flashing on thermopiles. A bismuth- 
antimony pile of 26 couples, 0*2 by 0*1 1 in., is a robust 

instrument and gives concordant readings from day to 
day provided tlie galvanometer is standardised with a 
Clark oell used in conjunction with a high resistance, 
about 200,000 ohms being necessary. Readings of 
increased magnitude can, of course, be obtained by using 
a large number of couples, in practice a pile of 60 couples 
of bars, 0«1 by 0*1 by I in,, is employ^ as well as the 
25 couple instrument. The value of this method lies in 
the fact that the thermopile indicates not only quantity 
difierences but also time difierenoes, and magififies up 


irregularities of action, and is, therefore, a most delJoal 
test for regularitv of manufacture. Where the tin 
element is preferably eliminated, the thermopile face ; 
covered with a metal plate insulated from the pile b 
mica or lacquer, the plate acta as an accumulator an 
rapidly passes on its heat to the thermopile, produoin 
galvanometer readings which give good agreement wit 
calculated figures for quantities of heat per cap, not onl 
in the comparison of individuals of the same oompositio 
and velocity of reaction, but also of different material 
of different rates of combustion. 

Passing to temperature valuations the question a 
once arises, how can those be dealt with withou 
I quantity of heat acting as a disturbing influence. If a] 
I endeavour be made to estimate the tempraturo of th 
' jet in a closed vessel (such as the cartridge ease whei 
I loaded with jiowder undoubtedly corresponds to) th 
j cooling effect of the maU*rial of the vessel at once make 
I anv such prooodurc dependent upon quantity of heat. 

I If the estimation bo in an ojxm vessel or in air, thei 
the objection presents itself that the gases arc expandec 
and thereby cooled, cooling the solids with them 
Even then, a thermometer or thermo-j unction must b« 
of infinikily small weight if heat quonti^r is to have m 
< effect, monxiver, the further question of galvanometei 
I inertia enters in. 

I Any method of temperature valuation must, therefdrCi 
' be independent of mass, and tins led to radiation obser- 
vations being igiclortakim, in the first instance photo- 
gryihically, and later spectroscopically. 

The relation of calculated temperatures of combustion 
of various carefully. made praciiiuil mixtures to observed 
results was taken as the basis of work, it lieing argued that 
if a Bufficiontlv accurate relation of observed to theoretical 
results could be discovered, and also if this relation would 
hold good for various materials, there would be not only 
a cheek upon the correctness of the formula assigned to 
each reaction, but a means of valuing temperatures oi 
unknown mixtures. 

Taking the view that the practical igniter (which 
excludes mercury fulminate UBed alone) is really a liigh- 
pressure gas jet containing incandescent solid mattera, 
and looking on the cap as a sort of retort in which a 
I reaction takes place with considerable violence and 
ejects the contents through the neck, viz,, the flash or 
lire holes, it seemed that, photographs of the ejected mass 
would record tlie shape of the incandescent jet and the 
completeness with which the solids are broken into spray 
or otherwise ejected in a more coherent form. It was 
found that caps producing faulty spray production, as 
shown photographically, were always imreliablo in their 
effects on ballistics, but it was also Jouiid that there wore 
enormous differeni'cs of intensity of photographic image,, 
and that whilst many caps gave good photographs on 
rapid plates with a lens aperture of f2*2, others required 
w'ith the same plates an aperture of f0*7 to yield the same- 
density ; further, that low calculated temperatures oi 
combustion were always associated with feeble photo- 
graphs and incandeaoenoe of a yellow colour, whilst 
increased calculated temperatures of combustion wero 
co-rclated with increased density of photographic image- 
and iucandescenco passing towards whiteness. Spec- 
troscopic investigation failed to reveal any specific spectra 
accounting for the varying iiitensities an^ colours, m fact 
other than the sodium D lines, the spectra observed in 
some thousands of instances have only been oontinuoua 
spectra due to hot solid bodies. It was also observed 
that cap composition, producing yellow ineandesoenos 
and feeble photographic effect, produced continuous 
yectra of low intensity throughout, whilst with incan- 
descence tendings to whiteness and strong photographic 
effect, the continuous spectrum tended to briflianov. 
following the principles adopted in optical pyrometry, 
observations were then made by means of a shutter eye- 
piece of various separate portions of the spectrum com- 
ping intensities of radiation, and again it was found that ; 
throughout the spectrum the portions varied in brillianoy 
in accordance with photographic activity, ordinaiy visual 
colour examination and ^oulated temperature. 

A right and left-handed reflecting prism capable of 
passing into the spectroscope two fields in ju^poiithm 
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from two Boiirces of radiation without absorbing more 
of ono than of the other was constructed for the purpose, 
and direct comparisons made of the intensities of radiation 
emitted by the incandescent solids of the cap and those 
given by a known source of light. 

After many trials a small incandescent lamp in con- 
junction with a milliam^reraeter and variable resistance, 
was found to be the most convenient as a standard 
radiant, rreoautions now of a well-known sort for 
“ agoing ” the lamps were naturally adopted, to obtain 
constancy of radiation for given current consumption. 

The question then arose whether the radiation inten- 
sities could be exprosHod in terms of temperature of the 
standard radiant. Application was made to M. hYry, 
whose work in optical pyrornotry is well known, and an 
optical p 3 Tomef,er of his design *‘with specially open scale 
was placed at the disposal of this work. It thus became 
possiolo to calibrate (and check from time to time) tho 
incandescent lamp for temperature iti terms of eurrf^nt j 
in milliampercs, as in Holborn and Kurlbaun and also ■ 
Fery’s own method, and so to refer intensities to a standard. 

In carrying out this investigation the cartridge case is 
cut off near tho base and inserted in the end of a glass 
tube, 5 ins. by J in. internal diameter, t The exact 
dimensions of the tube have not, within the limits of 
observation, been found to influence tlie results, and up 
to a distance of about 3 ins. from the fire-holes or hole, 
the particular point observed is not very material, though 
as a matter of fact a distance of 1 ins. ior sporting caps 
and 2 ins. for rifle caps (with their larger (^larges) is usually 
adopted. Tho tube method is chosen in prefer(‘nee To 
observation of the flash holes on account of tho greater 
ease of sighting and diminished risk of damage to spectro- 
acojie. ; 

The spectroscope preferred is of the constant deviation 
type as it has fixed tubes, and it is easy to pass through 
the spectrum without altering adjustments. 'rho j 
apeotroscope slit must be fairly wide on account of the , 
brief duration of the sjiectruiu, the necessary width of slit ' 
depending upon tho distance of spectroscope troni firing 
tuDo. Caro must be taken to keep the distance of standard 
radiant from siiectroscope the same as that of firing tube 
from 8].)eotroscape. 

Trials have also boon made based upon the observation 
of length of spectrum visible when a narrow slit is used. i 
For this puriiose eitlier an oyo-pieco scale in the constant 
deviation instrument or the ordinary reflected millimeter 
licale in the case of the ordinary spectroscojie is necessary. 
On observing the radiations from tho firing tube, the 
visible spectrum appears to extend more or less away 
from the red according to calculated temperature of 
combustion. It is known that even at 10(.MJ‘' (J., from 
Lummer and Pniigsheim’s curves, tho wave Icngfh of 
maximum energy is at 235 outsiile the visible spectrum, 
ao this method really resolves itself into comparison of 
visibility in tlie blue, and is not so convenient or accurate 
08 tho comparison of red intensities. 

The figures are given in Table IV. for intensities of 
radiation in terms of temperature of the comparison 
incandescent filament show to what extent they are 
in ngreoment with temperatures calculated by Le 
Chattier and Mallard’s formula, the mean being 47d jH)r 
cent, under the conditions adopted, the difference between 
the calculated and observed being accounted for by tho 
heat losses referred to at the commencement of tho paper, 
to “ black body ” correction for the solids and most of all 
to temperature reduction duo to adiabatic expansion of 
the gaseous products. 

That tho solids have not black body emissivity is found 
by observations in the green, where intensity of the inean- 
<3e8oent solids is found to bo slightly higher than in the rod. 
That is to say, when agrooment in the rtd with standard 
radiant has been arrived at, on shifting tho field of 
observation to the green, there is found to bo greater 
intensity from the cap products. Hut, with the exception 

♦ Tor full description of the F6ry absorption pvrometer, seo 
"'High Temperature Measurements,” Le Chateiier, 1904. page 227 
For desoripuonof Instrument and discussion of accuracy of standard 
Iteht used In this instrument, see '‘Optical Pyrometrv,” page 221 
( Waidnei & Burgess, Bull. No. 2, Bureau of Standards, Wasliiagton). 

t That Is to say Practically the diameter of 12- bore car- 
tridge case. 


of C, practically the same materials are dealt wit 
in this scries of trials, in fact even with 0 the large p( 
cent, of potassium chloride probably brings about ver 
similar conditions to the other mixtures and therefor 
renders “ black-body " correction practically the earn 
throughout. 

The delicacy of a method of this sort is seen by relerrin 
to curves describing growth of intensity as compared wit 
growth of temperature. Thus in the red, Le Ohatelie 
gives tho following comparisons : — 


“(1 

Intensity at 05 
wave length 

900 

1*0 

1000 

3*9 

1100 

12*0 

1200 

32*0 

1300 

S1*0 

1400 

105*0 

1500 

325*0 

1()(X) 

624*0 

1700 

1120*0 


His remarks as to black body corrections may bi 
quoted. “ The variations of radiation with temporatun 
are sufficiently marked so that the en’ors committed ii 
neglecting the emissive power are small. Except fo 
bodies exceptionally white the emissive powers at higl 
temperatures are superior to 0‘5. By taking them ©qua 
to 0*75 the greatoR errors between 10(X)^ and 150(/' wil 
be from 25“^ to 60'\” 

In recording radiation intensities for manufacturing 
purposes, an absorption plate, ruled with strips of giwlatoc 
densities, is placed in front of a sensitive plate in ^ 
repeating back, and successive strips crossing the absorp 
tion strips arc exposed to the radiation from the firing 
tube as usod in spectroscopic observalioiis. caps of knowi 
calculated temperatures being used to standardise eocl 
plate, tho number of strips through which different inten 
siticR of radiation will pass being noted by examination o: 
tho negative by reflected light. 

If only a small amount of work is to bo done, tin 
Chapman-, Tones plate tester is perfectly satisfactory, bui 
care should be taken to develop tho plates used in com' 
parison with each other in tho same dish. As a mattoi 
of detail ferrous oxalate is invariably used for this work. 

Tho differences ot effect are of a largo order and amplj 
flutttce to differentiate radiation intensity, which, in itf 
turn, is referred to temperature of comlmstion. 

The value of this method of observation lies in eliiniiia- 
I tion of personal error and in the non-disturbance oi 
I roHults by the effect of variations of quantity. Only such 
I a portion of the contents of the firing tube is permitted to 
radiate upon the photographic plati' as corresponds to the 
minimum quantity cap, and thus the portion of the tube 
employed is always saturated with inoandeseent matter. 
ThecornpanHoii by this and the spectroscopic tests of eaps 
G and H is interesting, for H l•ontaIU8 twice tho quantity 
of th(^ same mixture as Cl, but only produces equal radiation 
effect. 

In practice a 2 in. length of the tulie is left bare, and 
; with a rapid plate like the Ilford Monarch good reoiiings 
are obtained with the Chapman-Joncs plate-tester at a 
distance of 6 ins. 

With mixtures mmle with reasonable rare, and which 
give calculated gas production and comparative agree- 
ment as to total heat, the knowledge gained by the 
spectroscopic or photographic method ns to temperatures 
furnishes a further proof that theory is not being unduly 
! strained when an endeavour is mode to argue from com- 
position to characteristics and tlienee to ballistics. But 
if this is so, so far as ultimate results are concerned, 
regularity and rapidity of action must always be deter- 
mined experimentally, for physical conditions and exact 
degree of dryness largely influence these factors. 

As referred to later, varnisli and coating materials 
modify the behaviour of the main composition, clnd 
therefore experimental determinations must always run 
side by side with calculated results. 

From a practical point of view the influence of tom- 
prature qua tompraturo upon ignition is of the utmost 
importance, especially at or near the limiting temperatures 
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SU ^ efcoteA WUt % futn» may b&ve in atore in 
the ^y at exploaivM dshumding a low or hiih t«m- 

J32S* altogether, Tut with 

•‘exiiting o^otiTo^ defective and tlnggiih ignition ie 
alwayg to be fea^, especially in cold Weather^th low 
temi^attKe igmtion, and too rapid ignition if tern- 
pwatnw of imt« be above the upper limit. Heat 
mteronrage. then, becomes eo rapid and local that jar ’* 
or shook a produced, and in a shot gun this is made 
m^eat by the production of “bailing” of tho shot. 
Observations over a long period of years have shown what 
a fertile source of “balling” too high a tem|)eraturo of 
Ignition may be, and the explosive appears to be acted 
upon so locally that the effect is not necessarily 8ho^vn 
up in enhanced chamber pressures. 

In dealing with the relation of ignition eharaoteristica 
to ballastics, the deductions drawn must necessarily be on 
broad lines, which are justified not only by spt'oial trials 
but bv experience over a long period of years and under 
varied conditions of loadings climate and ‘so forth. 

Table I. gives ballistics obtained with Mark I. Cordito 
31-86 gra. and 216 gr. bullet with caps F,G,K,L, which 
differ widely in their charaeteriatios. 

I'he latitude of action of this particular explosive is very 
marked in this series of trials, and wliilst there is a small 
advantaff© obtained either with increased tem|)eraturo 
or rapidity of discharge of tho igniting substance, tho 
differences are too small to permit sound deductions being 
“drawn beyond this— -that it is highly satisfactory for a 
aervioc explosive to bo as mdepomlont of its igniter as it 
has proved to be within the hmits of these trials. 

Table II. deals with another nitroglyc^^nn and nitro- 
cellulose explosive, and reveals a somownat different con- 
dition of things, not perhaps quite unexpoted from tho 
lower temperature of combustion and the more fibrous 
■character and larger initial surface of this explosive as 
compared witlv Mark J. cordite. 

The caps used for this series were F, G, K, L, M, described 
in a’able IV. 

V is an example of })cr- oxidation, moderately high tem- 
perature and lai'ge ratio of gases to solids. G and K are 
typical of hypo-oxidation, low temperature and lower 
ratio of gases to solids. L and M of complete combustion 
when the aluminium coating is not taken into account, 
but of hypo- oxidation and high toinprature and smaller 
ratio of gases to solids when tho aluminium enters the 
reaction. 

These results intlicate that tho low energy cap G gives 
the best ratio of velocities to pressures compared with 
K and L. On the other hand, the experimental igniter 
M, which carries much liigher heat units per unit volume, 
gave practically the same ratio of velocity and pressure 
but higher intrinsic numbers. 

Whether tho use of an igniter whose calculated tem- 
prature of combustion may rise as liigh as 4000” C. is 
desirable under conditions of tropical storage and use is 
quite an open question, but it marks a new departure and 
is worthy of serious investigation. It is found to yield a 
maximum of heat units, temprature and percentage of 
solids, to obtain which the high temperature of com- 
bustion of metallic aluminium has been taken advantage 
of, the composition being coated with powdered aluminium 
more or less insulated by means of varnish. 

The degree of insulation of tlie metallic coating from the 
main composition (as this cap is at present made) appears 
to control tb© amount of aluminium which enters into the 
reaction and to this the difference between L and M is 
probably to be ascribed. 

As shown in Table II., the ballistic results obtained with 
F and K ignition are apparently anomalous. The energy 
test shows little difference, yet K produces more pressure 
than F, Total heat of F is larger than with K, but 
velocities of K are higher. These results are ascribed to 
larger ff ash-holes in tlie case of F, causing a more local 
application of heat to the explosive than is the case with 
small flash-holes in K and the | consequent liigh- prewure 
jets effecting a more perfect distribution of ignition 
material. 

In Table III. the external and internal ballistios in the 
12-boie sporting gun are set forth, in oonjunotion with . 


caps A, B, 0, D, L and powders 1, 2, 3. The powdi 
ate all three of the flbio-ooUoidal class, that is to say, tl 
they are not completely gelatinised. Powder II, bei 
more gelatmised than Powder I. Powder III is, ov 
with the most suitable igniter, near the bottom hmits 
eflicienoy and well illustrates what happens with such 
explosive and a weak cap. In this series of trials i 
oharses of powder and shot, also the method of waddii 
are those usually regarded as standards for the partioul 
powders and calibre of arm. Tho results are set out 
terms of velocity over 20 yards (V), pressure at 1 in, M 
breech (P), recoil expressed in feet per second veloci 
of recoil imparted to a 7 lb. gun (R); Time elapsi] 
between striking of cap and exit of shot from muzzle (T 
(In this last connection it may be noted that a time (' 
of more than 0-006 second indicates slow ignition, at 0-0 
second the hesitation is noticeable witliout instmmeni 
at 0-016 second the “ hang-flre ” is marked.) (D) Patte 
is 30 in. circle at 40 yards from a 28 in. barrel of modifli 
choke boring. 

With (’ap D and Powders I and II the hesitation 
distinct, though Powder II is loss sensitive than Powder 
to the bad effeiit of tho weak cap. 

On the upper limit, Powder II dovekips less pressui 
than 1 with a rapid cap, and would thus appear to poswi 
greater latitude of action. 

Connoting Tables 111. and IV. it would appear that toti 
heat units in the igniter influence velocity, but that ten 
peratur© is an important factor in determining time ( 
Ignition provided a sufficient quantity of heat is ala 
present. 

With Cap A* and Powder II tho effect of rapidity ( 
ejection of the igniter, though at a low temperature, i 
marked in its power to produce short time of ignition bu 
with enhanceif pressure and no gain in velocity. 

(^aps A, B and C may bo regarded as satiaioctory pre 
ductions, yet they are of entirely different types, and 
larger quantity of material is useil in B to obtain th 
necessary heat and gas production. It will bo note< 
that B contains a mixture yielding a higher proportio] 
of solids than A, develops a lower temperature, and i 
more progressive in its action as evidenced by tho onorg 
teat. Tho reaction of B does not reach complete com 
bustion, the oxygen present lieiug insufficient to oxidia 
all the carbon of the inlrninato to COg or to attack aU thi 
sulphide of antimony, the unoxidis^ residue of whiol 
can bo found in the products of combustion. 

(>ap A is an excellent and typical example of a mlxtun 
calculated for reactions involving per-oxioation, it is mow 

f jaseous in its products, profluces a higher energy and i 
lighor temperature than B, a smaller charge is therefow 
required, vts., 0-027 grm., including the tinfoil, as com 
pared with 0-0481 grm. in B. 

Whether the presence of free oxygen in the gaseous pro 
ducts has any influence upon ignition is at present an opei 
question, though on theoretical grounds the applioatioi 
to an explosive of an oxidising flame instead of a reduoini 
one would appear to involve a greater certainty anc 
regularity of ignition, but, as stated above, data aw 
wanting on thit point. Apart from this, experience oi 
tlie varying conditions of sjKirting ammunition employ- 
ment has shown that the chances of regularity are bettei 
with a composition calculated for complete combustion. 
Gap C is particularly interesting os involving peroxi- 
dation and largo percentage of solids, also as consti- 
tuting a departure from oriUnary practice in that it con- 
tains neither mercury fulminate nor antimony sulphide, 
but oonsists of a mixture of potassium chlorate and 
sulphocyanide of lead, though not in. the most advan- 
tageous proportion, there being present a lai^e exoees of 
chlorate, which produces free oxygon but to an unnecessary 
extent, unless th© cap were coated (as it is not) with 
tinfoil to react with the free oxygen and so inorease not 
only temperature but also percentage of solid prodoota. 
The advantages of a mixture which only oemtaina two 
constituents make this type worthy of further s^dy. 

The inferences from A, B and C are that total heat may 
vary from 10 to 17 grm. calories, total gas not exceeding 
6 0 . 0 . including mercury vajpour; rapidity differenoes 
shown by energy test, if of a fairly large order, do 
undoubtedly show up in chamber pressuresi hnt 



246 


BORLAND—EXFLOSIVKS IN SMAIiL^ARM CARTBIDGE8. 


Iliwcih 81, l«Ot. 


8emi*colloidal powders gas volume of igniter is an 
important factor in pressure production. The com- 
j^rison of A with A* and A^ in Tables III. and IV., 
illustrate this point. 

For jwwders of the semi -colloidal type, as at present 
standardised, the upper limit of temperature of igniter, 
calculated by Lo Cnatelier and Mallard’s formula, is 
placed at 3200° C., beyond which heat transfer becomes 
BO rapid as lo cause jar and shock and frequently “ ballinc ” 
of sliot. 

C{p D is of a tyjK? now happily nearly obsolete, it contains 
powdered glass, variable quantities of sulphur and mercury 
lulminatc, and the quantity of charge is Lnsufificient to 
produce necessary total heat units, whilst on the other 
hand its rapidity of action and liigh percentage of gaseous 
products prevent an increased charge being nsod. 

Cap E is an empirical imitation of B, and is another 
example of a reaction only extending to hypo-oxidation. 
It was supposed that nith reduced charges of powder and 
shot in a cartridge ease reduced in length advantage 
would be gained as compared with A. But in practice 
this is not realised, with Powder I there is practically no 
difference, whilst with Powder II there is aetualiy a loss 
of velocity produced by E as comi>arod with A. Experience 
with reduced charges leads to the conclusion that the 
maximum igniter is required to overcome the effect of 
reduced resistance and so arrive at the proper chamber 
pressure associated with perfect combustion. 

Cap E was originally intended for i«co with a com- 
pletely gelatinised explosive of small granulation, it having 
been found that witn ordinary caps of that period, baa 
hang tires occurred, ^nd the exfiodient was adopted of 
making tlie tiash-bole sufficiently large to allow a few 
granules to pass through and remain in actual contact 
with the composition, and so give the explosive the 
advantage of the highest, temperature available from the 
ignitor. But it has since been found in practice that an 
igniter of higher temperature of combustion in a chamber 
with ordinary llasU-liole whicli docs not make special 
provision for the granules to sit in contact villi the com- 
position answers equally well. Tlie inference as to 
tho value of temperature, qua temperature in certain cases, 
especially with powders in whicii gclatinisation lias liccn 
carried to a coiisidorahle extent, is obvious. 

Cap J is a moat excellent example of careless manu- 
facture, the cliarge is deticient in quantity; the percentage 
of fulminate of mercury varies from 2h‘r) to 3thr)3 per 
cent. ; the antimony sul])hide from 8*0,3 to llhOO per cent. ; 
powdered glass from 8*09 to 10*02 per (!etit. ; potassium 
chlorate from 39*34 to 50*05 juir cent. ; varnish from 
1*15 per rent, to 4*70. 

One reniHi’kahle feature of tliis cap is that on very slight 
heating it priiciically loses its explosive qualities, though 
indiviaual caps behave m this rcspciit to a different 
degree, and the explanation appears to he in the quantily 
and nature of the varnish material which, on warming, 
soaks into the composition and isolate.s the components 
from each other, ’i’hc ballistic results wore characterised 
by extreme irregularity. 

The effect of varnisb is always a factor to ho reckoned 
with, and as leading to divergence from calculated result.s. 
The influence of small }»roportions of carbonaceous 
matrcrials such as resin, paraffin, vaseline, in modifying the 
action of explosives, is well known and cap composition is 
not exempt from such intlucnco. 

The material used to coat the composition, partly lo 
protect it against moisture, and partly to prevent undue 
sensitiveness, and possibility of explosion en masftt if caps 
are in transit or during handling, is of equal importance 
with, and in some ways of gi’eater importance than, the 
vaniish. Various materials are in use for the purpose, 
tinfoil (frequently containing large percentages of load) 
paper, ohl orated paper, vamislied paper and recently 
powdered aluminium. Tho nature of the coating material 
IS set forth in Table IV., and it will be observed that A is 
bin-foiled, whilst A^, A*, A», and A* are not. The ballistic 
results of Table III. and cap tests and characteristics of 
Table IV. show the ultimate effect of tho foil, and amongst 
other data attention is called to the fact that A® com- 
pared with A contains a 25 per cent, increase of charge, 
ind then does not produce such good bidlistios as does 


Cap A when its charge is increased 12 per cent, by an 
addition of foil. 

In the case of powdered alnminiuin being employed aa 
coating agent, the effect on the reaction is still greater,^ 
for aluminium does not even demand free oxygen” but is 
able to exercise a preference over either carbon monoxide, 
or antimony sulphide, or both, replacing the moderate* 
calories of combustion yielded by these compounds, by ita 
own very large heat production. 

Aluminium oa«i react oven with antimony sulphide, 
the substitution involving a not gain of 92 kilo calories 
for tho molecular reaction — 

Alj -f- 8 b2S3 — S b2 4" AljjSg . 

A similar reaction between aluminium and antimony 
sesquioxido produces 102 kilo calorics.. 

Tho difficulty of stating wlmt reactions really do take 
place with energetic materials renders experimental 
knowlotlge of comparative temperatures absolutely 
essential. 

The molecular gramme-calories of tin burning in 
oxygen arc 141..3()0. those of aluminium being 393,000, but 
this means that tho stannic oxide formed carries 941 grra. 
calories per gnu. and the alumina, 3,853. Comparing 
those grm. -calories per grm. with those given in 
Ta-hle IV. for the various compositions, it is at once 
evident that, starting with compositions ordinarily giving 
some 500 grm. calories per grm., tho addition ot 
materials which can add resjiectively 941 and 3853 must 
bo large in effect even wlien the addition is comparatively 
small in amount. 

The hearing on tem^xirature is seen in Table IV., in the 
comparison ol A and A^, A®, A*. but it may be here 

remarked that the low* sjieciflc heats per unit weight 
of stannic oxide and alumina, compared with those 
of carbon dioxide and oxygen, are an additional influence 
upon temperature increments. 

On the other hand, if, as in Cap B, there is no free 
present, the tinfoil coating is blown away and 
simply adds to the fouling. 

In sporting guns the presence of a tin-fouling is not a 
very serious matter ; but in small-bore rifles a fouling of 
this sort IS particularly objeotioiiahle, therefore, if caps 
intended for use in small-bore rifles must he foiled to 
comply with regulations of safety, their composition 
should always he such as will burn the tin to stannic oxide. 

Other influences, such as aggregation of the particles 
and the proper incorporation of the mixture, must not bo 
disregarded. Cap A* deals w itli tins q uestion in Table IV. 
In addition to tliosi^ the thickness and elasticity of metal 
of cap shell, tlie area of ponnission, the position and area 
of flash-holes, and tho blow used for perenssion must be 
continually kept in mind. Tlie practical conclusion to 
whicli a careful examination of the tables leads, is that 
whilst with earcfully-manufacturod explosives there is 
coiiHiderable hittitude of action, yet it is in apparently 
small details that the conditions of highest oxcelleiieo are 
to be found ; the extent of tho industry involved (to say 
nothing of the public service) and the interest attaching 
to investigatioiiH of the sort render tlio subject not 
unworthy of attention, this cxnnmunication is, therefore, 
offered as a record of progres.s and state of knowledge. 

Acknowledgment is gratefully made to the Superin- 
tendent and officials of the Royal Laboratory, Woolwich, 
for the use of a pyrometer in tho early stages of the 
investigations ; to Messrs. F. W. .]ono.s and M. Melville 
Smith, for a siqiply of carefully- prepared materials ; and 
to Mr. H. Frodshain for valued help throughout. 

Table I. 

Mark /., Cordite. Rifle, 0*303. Bullet, 215 grs. 
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Velocity. 
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Tablb II. 
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Discussion. 

lieut.’ Colonel Sir Hilabo Bablow said he was pleased 
to hear that cordite could be ignited with caps that 
apparently gave a large or small BoUd residue. Whether 
the modined cordite, when it came in for small arms, 
would do as well he could not say. Of course, a reduction 
from 67 per cent, of nitroglycerine to 30 per cent must 
make a considerable difference in the nature of the 
explosive. Naturally, with a larger i)orliou of nitro- 
ceflulose it would l)e of a harder and more horny nature. 
Turning to the question of ignition in the rifle, of which 
he knew something, as he had recently carried out an 
investigation for the Small Arms Committee in connection 
with what were called wide shots in the sighting of rifles, 
«very individual Government *303 rifle, before it went into 
service, was shot te test its sighting by the inspection 
branch, and each rifle had to put ev(*Ty one of a senes of 
five shots into a rectangle of about 1 in. by ins. at a range 
of 100 ft. For some extraordinary reason a bullet would 
occasionally strike half on inch or more to one side or 
below. Assuming the velocities in a series of rounds 
varied by 100 f.s. — say, between 2100 and 2000 f.s. — 
which, it might,., be added, would mean exceedingly had 
regularity, as the oxtromo variation rarely exceeded 
60 f.s., while the mean variation was generally about 
tt f.s., and the s|>cciflctttion laid down that it should be 
less than 10. Anyone could calculate that a ditference 
of oven 100 f.s. at a 100 ft. ought not to iijake a difference 
in the point of impact, up or down, of more than one- 
tenth of an inch ; he thought it would be rather less. 
But they got those <‘rrors of half an inch, and so on. and 
they had largo and ex|H'nsive trials, to try and ascertain 
the cause ot them. In that investigation one of the 
first points to determine was the regularity of the ignition. 
It was interesting to find from Mr. Borland’s statement 
that the question of cap composition made such extra- 
ordinarily little difference in tlie velocity, as it bore out 
his own results. Judgmg from the ('xperience with corditi^ 
in big guns, one could do not do bettor for the pur|M>He 
of an experiment, winch needed an absolutely unim- 
poachable ammumtion, than use a black powde^r priming, 
of coiurso quite irrespective ot suhsecpnuitly introducing 
it 08 a service an-angement. Ho used 1 grain of black 
powder done uj) in a little muslin bag to make sure of the 
Ignition, and obtained some very goo<i results, but, he 
regretted to say, nothing bettor than lie had obtained with 
the ordinary service cap. Of course the service com- 
position, as they probably knew, was potassium chlorate 
14 parts ; antimony sulpliide, 18 ; mercury fulminaUi, 

8 ; sulphur, 1 ; meal powder 1 ; and he thought it was 
the presence of the meal ])Owder winch lieljxnl to make it 
a good coinjxisition. The Ix'st senes of vehs ities obtaimsl 
with the service cap in 10 rounds, as compared with those 
he obtained using black ^xiAvder ignition, viz., 2010, 2007 
2009, 2002, 2012, 2008, 2008, 20(H), 2007, 2010 f.s. ; mean 
observed velocitv% 2009 ; greatest tlifference 9 f.s. ; mean 
difference only 1‘90 f.s. ; such results were sutisfactorv, 
but more often a mean diftercnce of six and a greatest 
difference of about 40 resulted. The following figure.s 
given by 20 rounds were obtained bv using blaek jwwder 
priming 2030, 2030, 2032, 2029, 2()r)4. 2052, 2055, 2025, 
ti026, 2023, 2023, 2047, 2024, 2024, 2023, 2039, 2040, 20:h*), 
2020, 2037. These values could he divided into some 
interesting groups, thus:— the first four rounds showed 
a mean observed velocity of 2031, the greatest difference 
4, and the moan difference 1*5, which was extremely good. 
Then they suddenly rose from 202fl to 2054, which he did 
not pretend to explain, thus : 2054, 2052, 2055, and a mean 
difference of 1*1. Next a series of four occurred again, 
2025, 2025, 2023, 2023, with a mean difference of I ; 
then a rise up to a single round giving 2047, and (hen 
another group of rounds much lower and so on. He 
mentioned this because it was suggestive ; he could, 
however, offer no explanation. If other }x‘. 0 ]»le could be 
more successful than he had been in ascertaining the 
causes of these remarkable variations nobody would be 
more delighted than he himself, and he presumed the 
(Government would soon hear of it, and be glad to do so. 
Another ourious feature in connection with this investi- 
gation,, which he was sure of, was that in small arms the 


SMALL-ABH OABTBIIXW. CHM«h 31. 1309. 


acouracy at 500 yards and longer ranges, and the regu- 
larity of velocity and accuracy at 100 ft, in no sense went 
together. That, a^ain, was an extraordinary fact wMch 
he could not explain, though ho had spent the last two 
years in trying to do so. It was the result of firing 
between 300 and 400 targets of 20 rounds each, one of the 
biggest investigations on the subject ever made. Until 
the “ Palma Trophy ” ammunition came in (and he must 
couple that with the King’s Norton Company) the *303 
rifle was distanced by the Mannlloher and Mauser rifles. 
The Mannlicher and Mauser did shoot slightly better at 
000 yards, and markedly better at 1000 yarew, but it is 
equally the fact that they shot markedly worse from 
the point of view of regulaiity of velocity and patterns 
on a target at l(K) ft. than our own rifle did. The 
probable explanation was that with the larger charges 
the King’s Norton Ckimpany put into the “ Palma Trophy ” 
ammunition, and, with the higher pressures resulting, 
there was little doubt the bullet was better expamled, 
and thus the increased accuracy resulted. Although this 
seemed very simple now, it was a great move, and had 
brought the *303 rifle up in a wonderful way. 

Mr. Walter F. Reid said caps had many years ago 
been tt'sted m a simple way by using black powder ; but, 
in developing smokeless powder, they were confronted 
with the curious fact that they did not ^ot the same results 
with similar charges of powders which were jierfectly 
uniform in composition. Mr. Borland assisted him in 
some of those researches. Jt was true that at that time 
their methods wore very primitive, and, as they wore 
perhaps the first carried out in practice, they might be 
of interest. The cartridge case, with the caji in it, was 
fixed in a tube which was inserted into the gun or an 
apparatii.s with a striker similar to a gun. A eertam 
portion of the tube was cut open and wires crossed it ; at 
regular mtorvals on each wire a strand of guncotton was 
fixed. The nuinlxT of strands that were ignited by the 
flash was supposed to be a measure of tlu> force of the 
oap. (treat differences were found in the strength of the 
caps, A Belgian firm then introduced caps w'hich secured 
complete ignition ; but soinetmies it was too much for the 
gun, and tlicrc were many accidents. Tluue was one kind 
of cap which burst a good many guns, which, of course, 
w’as attributed to the powder, although their exfieri- 
luents showed that the yiowder could not liavo been 
properly ignited. He was glad to see that Mr. Borland 
j had been carrying out smrh experiments in a somowhat 
different way. Whilst not criticising the metlnxl he had 
adopted of using the sfiectroscopc, ho did not quite see 
the connection betw'een the siwctroscopic action and the 
ignition of the I'xplosive. Again, there was a slight 
source of eiror m the use of the glass lube, because 
there was a very deuse precipitate on that tube ; the 
particles were jirojected against its side, and from the 
commence ment of the flash there must be a diminution 
ill the light which was transmitted. That error would 
depend to some extent on the oom]iosition of the caji 
which was flashed. Personally, he preferred the method 
j of photographing the flash oi‘ the cap in the open air. 
With regard to the question of the regularity of ignition 
of cordite, he thought that was due to a general jiririeiple 
which he found out many years ago by actual tests, and 
which still held good, 'that principle was that when a 
compound substance of this kind was ignited, the 
sensitiveneH.s of the substance was regulated by the 
sensitiveness of the most sensitive ingredient in it. 

In cordite there were two explosives, nitro-cellulose 
in the gelatinised form and nitro-glycerino. The latter 
being Wghly sensitive, he thought the sonsitivonoss 
to ignition was due to the presence and proportion 
of nitro-glycerine, and therefore with practically any cap 
a. fairly good ignition could be obtained. That principle 
was found out also in a jiractical way when he first placed 
gelatinised smokeless fiowder on the market. For the 
E C powder some sportsmen recomraonded putting a 
pinch of blaok powder in the cartridge case. 

Some points Air. Borland had not alluded to exeroised 
an important effect on the ignition of the ohorgo from the 
cap. There was a dia^am on the wall showing an anvil 
with rather a sharp pomt. The striker of the gun did not 
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invariably in praotioe, although theoretically it ought | 
to do 10 , strike upon that point The charge in the cap 
might not therefore, be placed exactly between the 
point of the anvil and the point of the striker, and i 
any deviation, however small, to the right or left, i 
would alter the force of ignition, and consequently 
•of the explosion. Again, different compositions used 
differed in their cohesion, so that a regular or irregu- 
lar detonation depended on the amount of coljiesion 
in, the cap. Another point was the metal of which 
the cap was composed. Copper was an extremely good con- 
duotor of heat, and if it wore used part of that neat, which 
should be produced quickly and in a concentrated form, 
was lost. A better result would be obtained when the 
■cover of the cap was made of a badly-conducting material. 
The same with the tinfoil cover ; it was mfficult to 
imagine a worse substance ; it acted as a sort of cushion 
for the percussive striker. The varnishing was a weak 
point, for, as Mr. Borland liad pointed out, according to 
the amount of varnish which penetrated the mass, so was 
the initial explosion modified. Another matter which 
should be mentioned was the amount that passed through 
the flash-hole— the channel through which the initial 
•explosion reached the bulk of the charge. That ought 
to be, not a uniform flash-hole in all cases, but 
proportional, not only to the contents of the cap, but also 
to the explosive. In sporting ammunition esiiecially a 
source of many miss-fires was the loading or re-looding 
■of the cartridge, and in the way in which the operation 
was carried out there was no certainty that the anvil was 
dn exactly the same relative iiosition in each cose. If a 
moans could be devised for tUing the anvil ami cap 
together and placing them into the iihambor, it would be 
much preferable to the present system. With milit^y 
•caps the danger wa.s not so great. They were now corning 
to a totally different method of cap manufacture, namely, 
the wet process. Formerly, the composition was sifterl in 
in a dry state, now it was in a wet state, and the fulminate 
of mercury did not become dry until it was in the cap. 

Mr. W. Macnah said any information which could bo 
given as to the nature of the ingredients used, either in 
the caps or dijtonators and their behaviour, was of the 
greatest importance. 

Dr. 0. SiLUKRUAD asked the author if he had done any 
work on Iho uicaHurement of the pyrometno value of the 
products of combustion, based on the contraction they 
undorwout in cooling from their maximum temperature. 
This field of research seemed to be of especial interest 
in the bght of Sir Andrew Noble’s recent exporimentH on 
proi>ellant.s, carried out on these lines. In these cxjieri- 
ments it was shown that the pyrometric value of cordite 
M.D. approached more nearly to 4220'’ C. than^ 2320, as 
calculated from the present accepted specific heats. 
Regarded from a similar standpoint, therefore, should not 
the figures given by the author read 5500, &e., more 
nearly than 3050, &c., in degrees centigrade as based on 
the air thormoineter ? The author’s figures would, 
however, still be strictly comparative, and as such of great 
interest and value, in reference to the method of 
■ostimating mercury some work, recently published by the 
American Bui-oau of Technology, tended to show that 
' even on filing a rifle, in the ordinary manner, sumcient 
mercury remained behind in the cartridge case to cause 
serious deterioration of the metal when the caps used 
•contained fulminate. In the light of this, did it not seem 
possible that greater proeautioDB wore necessary m 
oarrving out the estimation ? 

rio would also Uko to refer to the work of Mettogang 
And Biohol on the determination of the absolnto velocity 
of detonation, reported at the Fifth Congress of AppU^ 
Chemistry in Bertn. The method used by these inyesti- 
iiators depended upon the consecutive interruption of two 
^ros carrying a divided ourrent running through the two 
^a^l^ cartridge, and subsequently through the 
secondary coil of an induction coil, tlm sparks 
on the rupture of the wire being recorded on a revolving 
drum. iT the case of g<^tino dynamite fte velocig 
recorded approached 44 ^lee per ‘“““f 
thU connection he would point out .* 

inf ffrm»*i«" might result from a companton of the author s 


figures on the time of ignition required by any specific 
cap oomposltlon with its absedute voloolty of detmtiotu 

Air. B. J. FaiswxLii said be was perfectly satisfied, after 
seeing the experiments, that the speotrosoopio method 
was really a v^d one for estimating temperatures. 

Kumb^ were given on the table showing the oubio 
oentimetros of gas per cap, but it would be interesting to 
know whether the volume was calculated at (f and 
760 mm., or by the Ixi Chatelior formula, or at the 
temperature as observed by the radiation intensity of the 
lamp. If they wore calculated at either of the latter 
tom£X)ratureB they must be from five to ten times the 
volume shown on the table; and it was possible that 
some relation would be established with the numbers 
given as the energy test in lbs. One other point to which 
the author had alluded was the question of the area of 
percussion. He investigated this some time o^, being 
lecl to it by some experiments as to the cause oAke local 
explosion of liquid films under percussion, and ho bf^gan 
to consider the question whether tlie effect on the 
cartridge might be acoouiiiod for by the position of the 
anvil ; because, if the striker was not absolutely central, 
as Mr. Reid had pointed out, very different results would 
follow when the stiikor hit the cap. In the case of the 
ogival-headed anvil a blow striking at an angle might 
occur which would cover a considerable area on the side 
of the anvil, or a blow might fall exactly on the edge ; 
whether one or the other occurred depended entirely on 
the position the anvil occupied, which, of course, was 
not determinabTo when the cartridge was placed in the 
gun. In his cxjwriments ho reversed things. He took 
a large anvil and inverted the cap, using the striker on the 
inside thereof. Ho then proceoaed to reduce the striker 
in size, and kept on filing it down until it became a point. 
He thus succeeded at last in bringing about a state of 
affairs in wliich the striker could 1^ driven through the 
cap without causing an explosion. B<ffore reaching that 
there was a stage at which, when the sti^iker was ^veu 
in, a slight sputtering took place at the ]||wint, wliioh did 
not extend to the rest of the composition, and before 
that there was another stage at which the striker started 
a slight combustion at the point of impact which slightly 
extended and then caused the contents of the cap to be 
projected in a mass upwards. He concluded from these 
experiments that great imjiortanoo was to be attached 
to the area of pereiissiou, to which is due the amount of 
initial explosion in the cap. 

Mr. Thorne said the point mentioned by Mr. Bead, as 
to the question of miss-fires and hang-fires, had reoeiv^ a 
good deal of attention from the (Inn Makers’ Association. 
Attempts were being made to standardise the relation 
between the gun chamber, the cartridge case, the anvil 
and the striker. 

Mr. H. Mki.villb Smith said that with Mark 1 cordite 
it did not matter whether the hammer struck the middle 
of the anvil or its side ; the results were practically the 
same, as the cap was driven down on the anvil. Again, 
with regard to the shape of the striker — with fuses atid 
small munitions the strikers were made as pointed as 
possible and finished on an oil stone so as to make sure 
of absolutely good ignition ; this went to prove that shape 
of anvil differed neatly under various oircumstances. 
The sporting cartridges certainly seemed to show that with 
such a large number of different powders it was almost 
impossible to make a universal cap. This was a matter 
of some moment as the Gun Makers’ Association, were 
proposing a standard. He feared there was trouble ahead 
for anyone who standardised. 

Dr. H. W. Bbownsdon asked if Mr. Borland had made 
any analytical examination of the solid products of 
combustion. He hod been surprised to find oompositimas 
containing more chlorate than was required for the 
complete combustion of the fulminate and stiboite, 
according to generally- accepted equations, yield a eertain 
amount of sulphide in the solid products of oombustkm. 
The question was, how had the oxygen of the chlorate 
divid^ Itself up amongst the various products of oom< 
bastion, and if, as certainly was the case, some eolphido 
I escaped oxidation, it seemed to him very probable tbht 
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Discussion. 

lieut.’ Colonel Sir Hilabo Bablow said he was pleased 
to hear that cordite could be ignited with caps that 
apparently gave a large or small BoUd residue. Whether 
the modined cordite, when it came in for small arms, 
would do as well he could not say. Of course, a reduction 
from 67 per cent, of nitroglycerine to 30 per cent must 
make a considerable difference in the nature of the 
explosive. Naturally, with a larger i)orliou of nitro- 
ceflulose it would l)e of a harder and more horny nature. 
Turning to the question of ignition in the rifle, of which 
he knew something, as he had recently carried out an 
investigation for the Small Arms Committee in connection 
with what were called wide shots in the sighting of rifles, 
«very individual Government *303 rifle, before it went into 
service, was shot te test its sighting by the inspection 
branch, and each rifle had to put ev(*Ty one of a senes of 
five shots into a rectangle of about 1 in. by ins. at a range 
of 100 ft. For some extraordinary reason a bullet would 
occasionally strike half on inch or more to one side or 
below. Assuming the velocities in a series of rounds 
varied by 100 f.s. — say, between 2100 and 2000 f.s. — 
which, it might,., be added, would mean exceedingly had 
regularity, as the oxtromo variation rarely exceeded 
60 f.s., while the mean variation was generally about 
tt f.s., and the s|>cciflctttion laid down that it should be 
less than 10. Anyone could calculate that a ditference 
of oven 100 f.s. at a 100 ft. ought not to iijake a difference 
in the point of impact, up or down, of more than one- 
tenth of an inch ; he thought it would be rather less. 
But they got those <‘rrors of half an inch, and so on. and 
they had largo and ex|H'nsive trials, to try and ascertain 
the cause ot them. In that investigation one of the 
first points to determine was the regularity of the ignition. 
It was interesting to find from Mr. Borland’s statement 
that the question of cap composition made such extra- 
ordinarily little difference in tlie velocity, as it bore out 
his own results. Judgmg from the ('xperience with corditi^ 
in big guns, one could do not do bettor for the pur|M>He 
of an experiment, winch needed an absolutely unim- 
poachable ammumtion, than use a black powde^r priming, 
of coiurso quite irrespective ot suhsecpnuitly introducing 
it 08 a service an-angement. Ho used 1 grain of black 
powder done uj) in a little muslin bag to make sure of the 
Ignition, and obtained some very goo<i results, but, he 
regretted to say, nothing bettor than lie had obtained with 
the ordinary service cap. Of course the service com- 
position, as they probably knew, was potassium chlorate 
14 parts ; antimony sulpliide, 18 ; mercury fulminaUi, 

8 ; sulphur, 1 ; meal powder 1 ; and he thought it was 
the presence of the meal ])Owder winch lieljxnl to make it 
a good coinjxisition. The Ix'st senes of vehs ities obtaimsl 
with the service cap in 10 rounds, as compared with those 
he obtained using black ^xiAvder ignition, viz., 2010, 2007 
2009, 2002, 2012, 2008, 2008, 20(H), 2007, 2010 f.s. ; mean 
observed velocitv% 2009 ; greatest tlifference 9 f.s. ; mean 
difference only 1‘90 f.s. ; such results were sutisfactorv, 
but more often a mean diftercnce of six and a greatest 
difference of about 40 resulted. The following figure.s 
given by 20 rounds were obtained bv using blaek jwwder 
priming 2030, 2030, 2032, 2029, 2()r)4. 2052, 2055, 2025, 
ti026, 2023, 2023, 2047, 2024, 2024, 2023, 2039, 2040, 20:h*), 
2020, 2037. These values could he divided into some 
interesting groups, thus:— the first four rounds showed 
a mean observed velocity of 2031, the greatest difference 
4, and the moan difference 1*5, which was extremely good. 
Then they suddenly rose from 202fl to 2054, which he did 
not pretend to explain, thus : 2054, 2052, 2055, and a mean 
difference of 1*1. Next a series of four occurred again, 
2025, 2025, 2023, 2023, with a mean difference of I ; 
then a rise up to a single round giving 2047, and (hen 
another group of rounds much lower and so on. He 
mentioned this because it was suggestive ; he could, 
however, offer no explanation. If other }x‘. 0 ]»le could be 
more successful than he had been in ascertaining the 
causes of these remarkable variations nobody would be 
more delighted than he himself, and he presumed the 
(Government would soon hear of it, and be glad to do so. 
Another ourious feature in connection with this investi- 
gation,, which he was sure of, was that in small arms the 
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acouracy at 500 yards and longer ranges, and the regu- 
larity of velocity and accuracy at 100 ft, in no sense went 
together. That, a^ain, was an extraordinary fact wMch 
he could not explain, though ho had spent the last two 
years in trying to do so. It was the result of firing 
between 300 and 400 targets of 20 rounds each, one of the 
biggest investigations on the subject ever made. Until 
the “ Palma Trophy ” ammunition came in (and he must 
couple that with the King’s Norton Company) the *303 
rifle was distanced by the Mannlloher and Mauser rifles. 
The Mannlicher and Mauser did shoot slightly better at 
000 yards, and markedly better at 1000 yarew, but it is 
equally the fact that they shot markedly worse from 
the point of view of regulaiity of velocity and patterns 
on a target at l(K) ft. than our own rifle did. The 
probable explanation was that with the larger charges 
the King’s Norton Ckimpany put into the “ Palma Trophy ” 
ammunition, and, with the higher pressures resulting, 
there was little doubt the bullet was better expamled, 
and thus the increased accuracy resulted. Although this 
seemed very simple now, it was a great move, and had 
brought the *303 rifle up in a wonderful way. 

Mr. Walter F. Reid said caps had many years ago 
been tt'sted m a simple way by using black powder ; but, 
in developing smokeless powder, they were confronted 
with the curious fact that they did not ^ot the same results 
with similar charges of powders which were jierfectly 
uniform in composition. Mr. Borland assisted him in 
some of those researches. Jt was true that at that time 
their methods wore very primitive, and, as they wore 
perhaps the first carried out in practice, they might be 
of interest. The cartridge case, with the caji in it, was 
fixed in a tube which was inserted into the gun or an 
apparatii.s with a striker similar to a gun. A eertam 
portion of the tube was cut open and wires crossed it ; at 
regular mtorvals on each wire a strand of guncotton was 
fixed. The nuinlxT of strands that were ignited by the 
flash was supposed to be a measure of tlu> force of the 
oap. (treat differences were found in the strength of the 
caps, A Belgian firm then introduced caps w'hich secured 
complete ignition ; but soinetmies it was too much for the 
gun, and tlicrc were many accidents. Tluue was one kind 
of cap which burst a good many guns, which, of course, 
w’as attributed to the powder, although their exfieri- 
luents showed that the yiowder could not liavo been 
properly ignited. He was glad to see that Mr. Borland 
j had been carrying out smrh experiments in a somowhat 
different way. Whilst not criticising the metlnxl he had 
adopted of using the sfiectroscopc, ho did not quite see 
the connection betw'een the siwctroscopic action and the 
ignition of the I'xplosive. Again, there was a slight 
source of eiror m the use of the glass lube, because 
there was a very deuse precipitate on that tube ; the 
particles were jirojected against its side, and from the 
commence ment of the flash there must be a diminution 
ill the light which was transmitted. That error would 
depend to some extent on the oom]iosition of the caji 
which was flashed. Personally, he preferred the method 
j of photographing the flash oi‘ the cap in the open air. 
With regard to the question of the regularity of ignition 
of cordite, he thought that was due to a general jiririeiple 
which he found out many years ago by actual tests, and 
which still held good, 'that principle was that when a 
compound substance of this kind was ignited, the 
sensitiveneH.s of the substance was regulated by the 
sensitiveness of the most sensitive ingredient in it. 

In cordite there were two explosives, nitro-cellulose 
in the gelatinised form and nitro-glycerino. The latter 
being Wghly sensitive, he thought the sonsitivonoss 
to ignition was due to the presence and proportion 
of nitro-glycerine, and therefore with practically any cap 
a. fairly good ignition could be obtained. That principle 
was found out also in a jiractical way when he first placed 
gelatinised smokeless fiowder on the market. For the 
E C powder some sportsmen recomraonded putting a 
pinch of blaok powder in the cartridge case. 

Some points Air. Borland had not alluded to exeroised 
an important effect on the ignition of the ohorgo from the 
cap. There was a dia^am on the wall showing an anvil 
with rather a sharp pomt. The striker of the gun did not 
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meanB unusu^ to find 16 per cent, variation, whilst a 
aampk ^ntly exanunod showed that the charges varied 
from 0-0370 grm. to 0-0006 grin., 30 per cent. o“he 
mean weight. 

analysis of products this would he interesting 
if it could be ascertained that no secondary rcaotioxiB took 
place as ooohng progressed ; but the igniter does its work 
at a high temperature and in the hot atmosphere pro- 
duo^ m the cartridge when the first particle of igniter 
omitted meets tho explosive. Ilut, unfortunatol? for 
value of analysis of products, tliis condition does not 
-exist when the cap is hrod in a cold closed vessel. 

Mr. Guttmann’s observations as to the cfioct of admix- 
ture of the cap ingicdients was borne out by the author’s 
-experience with A^, referred to in the paper. The exact 
percentage of moisture also exercisc-d a controUing 
-mfluenoe upon rapidity, os the author had frequently 
found after drying samples of unfoilod and imvariushed 
•caps to constant weight, and subjecting them U> tho 
-crusher test after progressively increasing ixjriods of 
exposure to tho air. ! 

He hod carried out various methods for time com- | 
pansons, but at present is inclined to attach most ; 
importance to the crusher readings, taken in eoujunction I 
with knowledge of total heat and gas production as a 
^do to rapidity of emission of the igniter, and of the | 
instances referred to by Mr. Guttmanu, considers F to be ' 
more violent m its action than M. I 


marked change ; for, whilst still giving ‘ pleasant 
shooting* and good patterns, the powder lost con- 
siderably in velocity (except up the barrel, where an 
increase took place), and the pressure went up to a pro- 
hibitive fi^re. This could not, evidently, be traced to 
position of anvil and tiring holes, strike of hammer or 
case- material, but was due to a change in the cap 
comitosition. 

“ Even in the case of detonators, which usually contain 
86 i)er cent, of fulminate, quahty and uniformity play an 
important part in developing the full potential of mining 
explosives — a fact which, although recognised, is too often 
forgotten in passing judgment on their elliciency.” 


Yorkshire Section. 


Mealing held at Lcedfi, on Monday, February 20;7i, IHOO. 
MK. THOlie WmTAKEK IX THE CHAIR. 

AN INVESTIGATION OF THE BARIGM AN1> 


Mr. Axel Carsen wrote as follows I am able to 
aupplcment Dr. SillMu rad’s remarks by explaining Dial the 
rate of detonation of a large number oi explosives was 
determined at the Schlebusch Carhonite Works hv means 
of Mettagang’s Recorder, an electro-chronograph 
de-senbed in Hichcrw * New Mothwls of 'J’esling Explo- 
sives ’ (Chas. (Jrifhri and Co., Ltd., London’, 1905). 
During these k^sts it was found that, apart from tho 
chemical comjioHitioii and physical charackr of the 
various explosives, the velocity of detonation do|»onded 
to a certain extent upon tho (iiameter of the cartridges, 
i.e., that up to a certain point tho tormer increased with 
the latkir. Ileyond such maximum, which, however, 
varied for dillerent explosives, the rate of detonation 
remained constant. A standard diameter of 30 mm. 
v(about 1| in.) was ultimately fixed upon. 

“ In testing fulminaki of mercury some considerable 
difliculty was mot with on account of the danger of 
handling this compound ; indeed, it seemed out of the 
question to work with quantities involved by the diameter 
adopted for blasting explosives. A diameter of 6*45 mm. 

H in.) was then useu, which gave a velocity of 3920 m. per 
second, and it was concluded that, with diameters 
approaching that adopted for other brisant explosives, 
the rate of detonation of fulminate of mercury would i 
certainly tar exceed that measured for any of the latter, ; 
mz., some SOOO in. per second. i 

“ In connection with Mr. Borland’s ‘ energy ’ values, i 
I should hke to mention that Biclu'l applies the rate of ! 
•detonation to the calculation of the xn6-viva or percussion 
force of ex})losives. Assuming tliat lor all practical 
purposes the observed rate of detonation equals tho 
velocity of the molecular projection, he adopts the formula , 

2 

in which 771*=^*''^ plosive, vs=ralo of detona- 

981 

tion. This method might possibly commend itself to Mr. 
Borland as a means of checKing lus results. 

“ We aro all familiar with the various factors which 
xequire consideration in standardising sraokolcss sporting 
powders to cartridge oases of diflerent make, but for the 
most pai't these are merely questions of workmanship. 
The keynote is in the cap, and exact knowledge of its 
•composition and characteristics derived from tests such 
as Buggested by Mr. Borland prosenk a valua)>le guide 
to manufacturers. Not long ago 1 had to examme a 
certain new type of nitroccfiuloso powder, and I found 
that when loaded in foreign cases (which were recom- 
mend^) this powder gave fairly good results. As soon 
as English oases were substitute, however, there was a 


CALCIUM .SAWl'S OF GALLIC, PKOTOCATECHUIC 
AND DIGALLIC ACIDS. 

BY H. H. PHOCTBU AND H. 0. BEXNETT 

(Contribution from the Leather Industries Laboratories, 
University of Leeds). 

The following experiments were suggested by a paper 
on a “ New Method for the Annlysis of lannin and Tanning 
, Materials,” hv T’arker and I’avne (this J., 1904. page 048). 

I Since its pubiicatiori this method has been subieotod to 
j various criticisnis, but it is noteworthy that- the aiscussiou 
! has chiefly been in connection with the relative merits of 
i eolliri and hide-powder, whilst the figure called tho “ Total 
Absorptive Value ” has escaped attack, and, m view of 
the fa<‘t that it is based upon tho formal ion of a definite 
metallic compound, has even been liailed as a step in the 
right direction. It seemed, however, th.at the evidence 
; given in support, of tho reliability and sigmficanco of these 
! results was inconel iisive, and it was eoiisidered desirable, 
i therefore, to make some experiments with a view to 
ascertaining whether the figures obtained in this way 
w'ere at all consistent and reliable, and if any theoretical 
i signifu-anee rould be attached to them. To do this it is 
evidently neoessaiy to experiment at first with bodies of 
known constitution, and which could he obtained in a 
Bufiiciently pure condition, before applying the method 
to tannins and tanning materials of which the constitution 
i» unknown. I’arker and Payne had, to a certain extent, 
attempted this with gallic and digallic and ellagie adds, 
but some prei.minaiy expeiiments showed tliat their 
figures required confirmation. Recrystalliaed gallic acid 
was therefore chosen for these experiments, along with 
protoeateehuio acid, and also digallie acid as the only 
tATinin about which anything definite is known. 

Now it is well known that in alkaliuc solution both 
tannic and gallic acids arc extremely oxidisable, and, 
although the products of oxidation aiv not w'oll investi- 
gated, it seemed probable that they were of an acid 
I character, such as to affect the apparent amount of alkali 
1 used for neutralisation, and ex:periment proved this to be 
i tlie case. Keeping this in mind, the exposure to air 
' involved in ordinary filtration, as used by Parker and 
' Payne, was obviously a probable source of error, and hence 
i efforts were made to eliminate it. This was done in 
; various ways — by working in an atmosphere of coal gas 
or of petroleum-other vapour, but preferably by mixing 
the solutions in the presence of the latter and filtering 
through a “ Berkefelu filter-candle ” directly into a selL 
I filling burette, tlie top of which was connected with a 
I dosed apparatus free from oxygen, axranged so that either a 
{ partial vacuum or a pressure could be produced in the 
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curette, as desired. The arrangement of the apparatus 
8 shown in the illustration. 


Exjttrimv.nts with baryta, 

Baxyta was in the first instance experimented with in 
^reference to lime, since it avoided possible complications 
ntroducocl by the use of sugar in the lime solution, and in 
ihsenco of oxygen was equally easy to work with. 

1. Oallk acid . — The first experiments were done with a 
^iew to finding whether the precipitate with baryta was 
jompletely insoluble, and the gallic acid, therefore, 
“emoved entirely from solution. The proportions of 
?arker and Payne wore used, but the quantities halved, 
'.c., 100 r.c. of N/SO gallic acid (3*70 grras. per litre) and 
150 c.c. of approximate N/0 baryta (made ny standard- 
sing a cold saturated solution), the filtrate o})tuined 
hrougli the Berkefeld candle being titrated against a 
neasured quantity, generally 10 c.c., of IS/10 hydrochloric 
icid. 

Q^hc results oldainod in this way were extremely incon- 
istent and without obvious meaning. Moreover the 
ime of standing before filtration made a considerable 
lifTerence in the results, thus : - 


Hours standing. 
0 
3 
6 
24 


Neutralisation value,* 
24-7 
25*5 
2 t ;-2 
32*C 


lu all those experiments the filtrate, on exposure to air, 
)xidi8ed rajiidly, and depositefl a precipitate, most ly dark 
peen, but varying in <‘olour. sliowing clearly that all the 
jflilic acid had not boon jirocipitated, but that- t.lie liarium 
•ompound was partly soluble even ill exce.ss of baryta. 
Vow ex|jerimoiits with gallic, prolocatecliuic, salicylic and 
lonroie acids and some phenols, have shown that these 
lodies become neutral to phenolphtluilein and other 
ndicators sensitive to weak acids when suflicient alkali 
las been added to saturate the carboxyl group ; and no 
precipitate is formed till or near the point at which this 
latiiratiori is reached, and it is obvious tlierefore that the 
precipitate is of a basic character and alkaline to indi- 
•ators. The solulile part of the precipitate would, thero- 
ore, on titration with phenolphtliaJeiu and N/lb hvdro- 
•hlorii* acid art like frei^ alkah, and lienee the figures 
ibtained above are lowm- than they would be were the 
precipitate insoluble. 

In the calculation of these resnlls, it also became very 
ividciit tluit the large excess of alkali (considered essential 
)y Parker and I'ayne), beam used for the indirect deter- 
uination of a coniparativen small quantity ot galbe 
icid, was u source ol error and unreliability, for small 
litferences in tb.e titration obviously correspond to 
comparatively large variations in the actual neutralisntioii 
value of the gallic acid. get results, therefore, of any 
'cliabilitv and siLmiflcance, it was necessary not only to 
ower the excess of baryta used, but also in some way to 
■ender the barium precipitaU' insoluble, and the filtrate 
inoxidisable. flotli these objects were ac.iMmipliKlied by 
he addition of a suitable quantity of alcohol (HI) per cent.), 
,vhich made the precipitate quite insoluble, ’fho next 
experiments were done with lOd c.c. of gallic acid sobition, 
ind loo c.c. baryta and the solution made up to 2o(l c.c. 
vith alcohol. The neutralisation values now obtained 
■anged between 40 and 60, but were still ratlier variable. 
Phis was remedied to some extent by thoroiigb mixing 
Hid long standing , three similar ex|x*rinieiits sliowinu, 
ifter 48 hours’ standing, the values 41*0, 41*3, 43*0. It is 
ibvious that the highest figure theoretically possible, 
iKSuming that the carboxyl and all tlirce hydroxyls were 
laturated, would be 40. 

fcJomo exiporiments were now made to illustrate any 
iffect which varying qiiantitjes of alcohol might have 
m the neutralisation value. The same quantities of 
laryta and acid were used in each case, and the solution 


* No. of c.c. N/6 alkali abiorbed by lOO c.c. of N/60 gallic 

cid. Each lu c.c. of N /6 alkali UBcd corresponds, therefore, to 
ne valency either carboxyl or hydroxyl of the aallie add. 



: made up to various volumes with alcoliol. After standing 

1 overnight, the following figures 

were obtained : — 

Total volume. 

Neutralisation value. 

1 250 c.c. 

43-4 

1 276 c.c. 

4(b2 

1 300 c.c. 

4H-0 


1 Hence, although the use of alcohol in moderate quantity 
j IS an advantage in completing the precipitation, the use 
I of larger quantities causes the neutralisation value to 
{ incrcast> coihsidcrably. With the smaller quantity of 
' alcohol, the following results were oblamcd : — 


I'otal volume, 260 c.c. ; 100 c.c. acid, and 100 c.c. 
baryta solution. 


Exporiniont. 

1 

2 


Neutralisation value. 
43-0 
44*0 


3 43-6 

4 43-4 


' showing that all the four (OH) groups of gallic acid, 
j both carboxylic and phenolic, are saturated in this case 
I with barium, and that the larger quantities of alcohol 
I probably cause the precipitate to carry down with it, 
moohanioally, some more baryta. To eliminate this 
oo-precipitation, it was found necessoiy to; — (1) Use a 
still smaller excess of baryta (160 c.c. acid to 100 o.c. 
alkali) ; (2) carry out the precipitation at the water-bath 
temperature, which also gave a precipitate more 
! coagulated, and therefore easier to filter ; (3) add the 

I baryta gradually to the hot mixture of alcohol and acid 
' so that the baryta is never in excess until the precipitation 
I is coumlete, and then to heat the mixture on the water- 
bath for 20 —30 minutes. By these moans the error 
attributed to eu-precipitation was much reduced, and 
41*6 was obtained, oonfitraimr the fimire 40 as renreseutiiur 
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true neutraliaation'VAlu© of 100 c.c. N/60 gaUio acid. 
Thw csorreiponds to abeorptioii lyy I gnn, of dry gallic 
acid <rf 125 c.c. N/6 baryta. Parker and Payne give 
1 am. drygallic acid 177*76 c.c. N/6alkali (“Cofiegiam,” 
1004, p. 267). This figure would oorrospond to the 
ueu^alisation of 6*69 eq. of alkali, by 1 eq. of gallic acid — 
obviously an impossible result, and presumably a clerical 
error. 

2. Protomtcchuic acid . — Some experiments were now 
made with N/50 protocateohuic acid (3*08 grins, per 
litre) with a view to determining the solubihty of its 
barium precipitate, and also in the hope of confirming 
the above view of the constitution of theso precipitates. 
It was found, however, that in aqueous solutions, no 
precipitate was produced, and that although alcohol did 
produce precipitation it by no moans completed it, and 
that larger quantities of alcohol resulted merely in the 
baryta being thrown out of solution. 

In a similar way, N/6 sugar-lime gave no precipitate 
with protocatechuic acid, and the Addition of alcohol, 
even in small quantities, resulted in the pi*ecipitation of 
lime. It is by no moans certain, though not improbable 
that free protocatechuic acid exists in natural tanning 
materials, Init in any case it is a derivative of all catechol 
tannins, and its behaviour may probably be taken as 
typical. 

3. IHgallic acid . — These ex{:)eriiiients were made witli 
a commercial sample of pure gallotannic acid. Tlie 
moisture was estimated (12 [ler cent.) at 100° C.. and a 
N/60 solution made up, asHiiiniiig the rest to bo digallic 
acid (7*318 gmih. per litre), if no alcohol was usetl, the 
neutralisation values varied between 60 and 00, and 
mcreas(M] with standing : — 


Stood. 

0 hoiu’s 
24 „ 

3ti „ 


Neutralisation value. 
49-0 
643 
09*6 


As the tiltiate oxidised on exposure to air, it was con- 
cludeil tliat precipitation was not complete, and hene<' 
alcohol was ngain used. It is, of course, possible that 
this iiiUKTfeet }»reoi]iitation was due to the gallic acid 
which is present as a constant impurity. The mmtra- 
lisatioii values now varied between 00 and 70, and still 
mercased with the tune of standing. 

The effect of precipitating liot, and of heating was 
noticed, and after trying various times and conditions 
it was found that the results converged to u consistent 
neutralisat ion value of 7<v0 after 1 ^ hours heating on 
the wator-bafch. As also observed with gallic acid, hot 
precipitation and subsoipicnt heating was an advantage 
as regards rapid filtration. Concordant results w^cre not 
obtained under any other conditions. 

It was notetl that, if the filtration be earned out imme- 
diately alter precipitation, tlio results approximate to 
00, w^hich would coiTcspoiid to the saturation of all the 
six hydroxyl groups ot digallic acid ; but that if the 
mixture be allowed to stand or is heatcid, the value 
increases. 'J’his is best explained on the assumption that 
the digallic. acid is hydrolysed by the action of the baryta, 
and that 2 mols. of‘ gallic acid being produced, the true 
neutralisation-valiK^ approximates now to 80, the lower 
number actually found being duo to the non-tanuiii 
impurities present in the sample ; since any gallic acid 
present would lu estimated along with that produced by 
hydrolysis and would not cause very serious error. 


Experimerds with A/r> sugardime. 

1. Gallic acid.— Some preliminary experiments with 
varying excess fully boro out the remarks made in case of 
baryta as to the unreliability of using largi' excesses, both 
on account of oo-precipitation and from the magnitude of 
the error which is involved in small differences in titration. 

When no ^oobol was used, the filtrate was easily 
oxidiaable on exposure to air, though perhaps to a less 
extent than in the case of baryta, and hence the addition 
of alcohol was again tried. The error due to oo-pre- 
cipitation was, however, much more comiderable m tms 
oMe th»n with bKyta, and wa* perc»ptible ima wh™ tbo 
alcohol waa dimimshed to oompatativcly small quantities. 


the neutralisation values decreasing with the decrease 
of alcohol from 60 towards 40. 

The actual results are as follows : — 

Precipitation hot, and mixture heated half an hour, 
160 0 . 0 . of gollio acid solution and 100 c.c. of sugardime 
(N/5). 

Added alcohol. Neutralisation value. 


: 60 c.e° 49*2 

! 40 c.c. 47*9 

{ 30 c.c. 40*7 

I 20 c.c. 46*6 

10 c.c. 44*1 

6 c.c. 13*0 

(Precipitation cold and mixture not lieated.) 
(Filtered at once.) 50 c.c. 47*9 

(After standing two 
or tliree days with 

oocosiorial shaking. ) 60 c.c. 49*3 

I 50 c.c. water and no alcohol 42*0 


j The results confirmed the view’ that the real noutralisa- 
i tion value is 40, corresponding to tlie saturation of all 
I hydroxyl groups ; but we have not yet succeeded in the 
case of sugar-lime of eliminating at the same time both the 
I errors of co- precipitation and of solubiJitjf. 

►Some experiments were made using cane-sugar syrttp 
I in place of alcohol, in the hope of rendering the pre- 
! cipitate insoluble by virtue of its alcoholic structure, and 
, at the same time abolishing co-precipitation, but the 
^ result, show'ed tW sugar to have a very peculiar effect on 
j the lime precipitation, changing its colour, bringiim a 
1 great deal of it into solution, making the filtrate ditep 
I yellow' and much more easily oxidisable, and rendering 
the end-point of tlie titration indefinite. The results 
I showed also a considerable itjcroase in the neutralisation 
1 value, which rose to 49*2. What this means is difficult to 
I see, but the sugar evidently introduces another unknown 
I chemical change, and still further complication in tha 
I method, ami is therefore best avoided altogether. ExTOri* 
j ments witli sugar- barvtii fully bore out the above 
1 observations, quite similar effects being observed, 

2. Protocatechuic acid was not experimented with 
I quantitatively with sugar-lime for similar reasons to- 
1 those which prevented its titration with baryta (v.s.), 

j 3. Digallic acid.— It wa.s thought desirable to confirm 
the view as to tlie hydrolysis of digallic acid by alkalis 
, by making a few experiments with supir-lime in addition 
to those with baryta. No alcohol was used. The 
I results show neutralisation values of about 50 when the 
mixture is filtered and titrated at once, and that this 
; increases with lime and with heating until the figure 
; reaches 74*8, which is obtained alter two hours’ heating 
on the water-hatli. Tins fully boars out the theory that 
the digallic acid is, as one would expect, hydrol3n»ed by 
I the lime to 2 mols. of gallic acid, and the near agreement 
between the figures olitainecl when the reaction is com- 
i plete for both baryta and lime, is an interesting oott- 
' firmation of the idea that the discrepancy from tho 
' theoretical 80 is duo to the impurity of the sample. 

J Further experiments. 

' iSoine experiments have also been made with the tannin 
of qiiobrat’ho. An aqueous solution of the jmrtially- 
! purified tannin was made, and by repeated filtration 
! tlirough the caudle was made clear. 

1. 50 c.c. contained 0*2124 grm. soluble matter. 150 c.c. 

! w'hen mixed with KKJ c.c. N/6 sugar-lime gave a redtfiih- 
i brown preoipitaO', which was filtered at once with l)he 
I usual aiJparatns. The filtrate was deep yellow', and 
! easily oxidisable, with precijiitation. The result showed 
I that’ 100 c.c. of the solution absorbed 21*85 c.c. of N/6 
1 alkali (t.e., 1 gnn. dry substance — 61 *43 c.c. siigor-Umo). 
i 2. The same quantities of tannin and baryta solution 
I were now mi.xed, and, as it was noticed that the filtrate 
was as yellow as before, the solution was made up te 
; 300 c.c. with alcohol, and filtered. The filtrate was now 
i decidedly loss yellow, but the colour and oxidisabilitg^ 

' were still present. Tlie result showed 100 c.c. tannin 
! solution =>=: 23*21 c.c. N/5 baryta, 1 grm, dry substance 
' 64*21 C.C. N/5 baryta. 

3. A further ex^rimont, in which the sugardlm^ 
i (100 c.c.) was added to the hot tannin solution {160 c.c.) and 
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•^e mixture heated hours, showed a considerable increase 
in its absorptive value. 100 c.c.c= 30*97 c.o. N/6 sugar- 
lime (t.f., 1 grin. taimin = 87*03 c.c. lime). In this case 
the filtrate was even more yellow than in experiment 1. 

Those experiments show, wo think, that the compounds 
of quebracho tannin witli both lime and baryta are 
soluble in water, but they are less soluble in water w’ith 
alcohol a«hlod. As this can only bo done in case of baryta, 
it is possible that a series of experimonts might determine 
that particular quantity of alcohol which would make the 
quebracho-tannin compound with baryta quite insoluble, 
but it is clear that this quantity must ho a greater pro- 
portion than any hitherto used, and wliieb would probably 
cause serious co-prcoipitation. This it is impossihlo to 
examine, hut it. is conceivable that in presence of que- 
bracho-tannin only the error miglit ho a constant one. 
If the quantity of alcohol is much increased, baryta is 
itself thrown out of solution. I'his is only an illustration 
of what must happen with the rest of the tannins, the 
amount of alcohol necessary for complete precipitation 
will differ in each case ; and wlien determined for every 
tannin, other errors would have to he made constant by 
exactitude of manipulation, &c. The last experimont. 
recorded abovc,*al8o points very strongly to tlio liydrolysis 
or decomposition of the tannin by the alkali, and this 
opens up the same questions of solubility, &c., wliich were 
discussed in coiuiection Avith digallic acid. 

The autliors conclude from the above experimental 
work that the Parkor-Payne method iiijits original form 
is altogether unreliable and useless. Apart from the 
unsatisfactory experimental methods, and the obvious 
liability to error involved in tlie indirect dotcrmmation 
of a small quantity by the use of a largo excess of another 
reagent, it is evident that in these experiments we are 
dealing with preeifatates which are not definite metallic 
compounds ot gallic and digallic acids, &c., hni of 
indefinite constitution and whicli vary in composition 
with all variations in methods of working, concentration, 
temperature, method and order of admixture, iK’c. More- 
over, the metluKl vs liable to break down at any time upon 
the question of the solnliility of Mu* precipitate, since ils 
whole theory assumes tlie insoluhility of the compouml 
formed with lime or liaryta, and this is fouml to vary with 
the different tannic acids, and in fact it is known that 
gam bier and some oilier tHiiiiing materials do not give a 
precipitate at all witli lime or baryta. 

This objeclKHi to the method might be ovoiTuled if we 
could accept the assumption of Parker and Pajme that 

the majority of tanning malerials depend upon the 
anhydrous digallic aciil content for their activity a.s 
tanning agcnls.” It this were true, and we were'esti- 
matmg the same thing every time, wc might hope for a 
general method on these lines. Ihifortunately, it is well 
recognised by all organic chemists tliat tlie tannins form a 
class of very varied constitution, and all the variations 
which I’aikcr and Payne uscriho to the mysterious entity 
“ colour-weight ” are equally w'ell explained by tlie mucii 
more natural view that the tauniriH vary in molecular 
weight, and, consovjuently, in tlieir jicrccntage-almorption 
by gelatinous fibres. 

Again, the observed hydrolysis of digallic acid in the 
presence of alkalis is furtlier evidence for the unreliability 
of the method. Mdiat occurs with digallic acid is only 
typical of what will happen, in all probability, with most 
<itner tannins, so that we nave to face the question not only 
of the solubility of precipitates of the tannins with baryta 
anti lime, but also that of the products of hydrolysis. 
These are not. at all well investigated, and it, is quite a 
possibility, for example, that some tannin would give 
protoeateehuic acid as one of its ])roduets of hydrolysis 
which, ns shown above, cannot be estimated by Hus 
method. As a general method of analysis, tliercfore, the 
roeess is useless, though it is quite possible that it might 
e so modified as to give reliable results in many eases for 
a ^ven material. It is greatly to bo r(‘gretted that wc are 
driven to tliese conclusions, since the method ajipenrs at 
first sight very promising, especially on account of the 
aharp end-reaction of the reagents with pheuolphthalein. 
A rapid process for the contrd of tannery liquors is very 
urgently needed, and if at the same time it could estimate 
their acidity, its value would be still further increased. 


I Discussion. 

! Mr. A. Guthrie said that he had tried the method when 
' it was first published, but obtained disappointing results. 

I Owing to the hot weather at that time, the temperature 
i of the liquors was about 36° C., and this affect^ the 
1 solutions noticeably. Immediately after filtration the 
' filtrate was clear, but quickly became turbid owing to 
I rapid oxidation. High results were invariably obtained. 

j Mr. T. Fairley asked whether methylated spirits or 
I pure alcohol was used in these experiments. It was 
commonly understood that these complex bodies wore 
I unstable in alkaline liquids, and pyrogallie acid was well 
I known as a rapid absorbent of oxygen under such oon- 
{ ditioiiH. This property was possessed m a less degree by 
I other similar bodies. Ho thought preeijutation by salts 
I of the heavier metals in place of those of the alkaline 
I earths might bo of use in the work. 

' Mr. F. K. KopecivY said he always thouglit that it was 
. useless to attempt this kind of work with tannins in 
I alkaline solutions. 

j Mr. H. G. Bknnett thought there might be a possibility 
j of working with tannins in alkaline solutions if tree access 
I of air were ])rovcnted. Errors duo to this might bo 
eliminated by using the special apparatus mentioned in 
the paper, in place of experiments conducted like those 
of Payne and Parker with open funnels and beakers, and 
exposed filtration. The whole met hod stood or fell on the 
solubility or insolubility of the precipitates, and, as this 
would vary with eacli tannin, it would be, tliercfore, 
necessary to detormiuc the requisite quantity of alcohol 
to be used for each thfferent tannin. 

Prof. IT. R. I*ROCTEii, in reply, said that some of the 
: salts of the heavy metals did give good re.sults. Ho had 
, tried precipitation with rop})or and trt'at incut witli 
ammonium carbonate, as Dreaper suggested, and obtained 
1 good results under I’crtain conditions. J’uro alcohol was 
I used in all the oxjieriments. 


I Meeting held al Leeds, on Monday, Fehruary 1900. 

, MR. THOUr WHITAKER IN THE CHAIR. 

: THE ESTIMATION OF AM.MONIA IN USED 

; LIME LIQUORS. 

nV H. R. PROCTIOB AND DOUCLAN M<C.\NDLLSIl 

(Contribution from tlie Leather Industries Dcjiartment 
ot the University ol Leeds). 

Wlieii a liidc is placed in a fresli hme liquor, piactically 
no uiihairing action takes ]>lace at first. if the 
liquor has previously ha<l hides taken tlirough it, or is 
allowed to stand in contact with hide loj- a sufficient 
time, a putrelactive action takes place, due to the action 
, of bacteria upon the organic matter of the hides. The 
lime will now have acquired the proiauty of softening 
the epidermal layer in which the hair-roots are situated, 
so that the hair can be easily removed. Jn addition to 
! this, it will exert a solvent action ui>on the liide itself. 

' The exact nature of the products ot tfic combined action 
of the bacteria and lime upon the hide is not known, 

; but one thing is certain, that ammonia is always formed 
, together with aimno-compounds of uncertain constitution. 

It may bo said, speaking generally, that the amount 
j of ammonia in a liquor is proportiuiuU to its age ; the 
' older it is, the more ammonia is present in iL. As the 
, solvent action of a liquor mcreosos with the ago, and 
I ammonia itself has a solvent action, it lollow.s that the 
ammonia will afford a standard by which the activity 
' of a liquor may be judged. It is, therefore, ol importance 
! to the tanner to know the amount present in the “ hmes ” 

I with some degree of accuracy. TLe estimation of ammonia 
j in such a liquor appears at first sight to be a simple 
I matter, the method which naturally suggests itself is 
; that of distillation in an ordinary Kjeldahl’a ammonia 
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true neutraliaation'VAlu© of 100 c.c. N/60 gaUio acid. 
Thw csorreiponds to abeorptioii lyy I gnn, of dry gallic 
acid <rf 125 c.c. N/6 baryta. Parker and Payne give 
1 am. drygallic acid 177*76 c.c. N/6alkali (“Cofiegiam,” 
1004, p. 267). This figure would oorrospond to the 
ueu^alisation of 6*69 eq. of alkali, by 1 eq. of gallic acid — 
obviously an impossible result, and presumably a clerical 
error. 

2. Protomtcchuic acid . — Some experiments were now 
made with N/50 protocateohuic acid (3*08 grins, per 
litre) with a view to determining the solubihty of its 
barium precipitate, and also in the hope of confirming 
the above view of the constitution of theso precipitates. 
It was found, however, that in aqueous solutions, no 
precipitate was produced, and that although alcohol did 
produce precipitation it by no moans completed it, and 
that larger quantities of alcohol resulted merely in the 
baryta being thrown out of solution. 

In a similar way, N/6 sugar-lime gave no precipitate 
with protocatechuic acid, and the Addition of alcohol, 
even in small quantities, resulted in the pi*ecipitation of 
lime. It is by no moans certain, though not improbable 
that free protocatechuic acid exists in natural tanning 
materials, Init in any case it is a derivative of all catechol 
tannins, and its behaviour may probably be taken as 
typical. 

3. IHgallic acid . — These ex{:)eriiiients were made witli 
a commercial sample of pure gallotannic acid. Tlie 
moisture was estimated (12 [ler cent.) at 100° C.. and a 
N/60 solution made up, asHiiiniiig the rest to bo digallic 
acid (7*318 gmih. per litre), if no alcohol was usetl, the 
neutralisation values varied between 60 and 00, and 
mcreas(M] with standing : — 


Stood. 

0 hoiu’s 
24 „ 

3ti „ 


Neutralisation value. 
49-0 
643 
09*6 


As the tiltiate oxidised on exposure to air, it was con- 
cludeil tliat precipitation was not complete, and hene<' 
alcohol was ngain used. It is, of course, possible that 
this iiiUKTfeet }»reoi]iitation was due to the gallic acid 
which is present as a constant impurity. The mmtra- 
lisatioii values now varied between 00 and 70, and still 
mercased with the tune of standing. 

The effect of precipitating liot, and of heating was 
noticed, and after trying various times and conditions 
it was found that the results converged to u consistent 
neutralisat ion value of 7<v0 after 1 ^ hours heating on 
the wator-bafch. As also observed with gallic acid, hot 
precipitation and subsoipicnt heating was an advantage 
as regards rapid filtration. Concordant results w^cre not 
obtained under any other conditions. 

It was notetl that, if the filtration be earned out imme- 
diately alter precipitation, tlio results approximate to 
00, w^hich would coiTcspoiid to the saturation of all the 
six hydroxyl groups ot digallic acid ; but that if the 
mixture be allowed to stand or is heatcid, the value 
increases. 'J’his is best explained on the assumption that 
the digallic. acid is hydrolysed by the action of the baryta, 
and that 2 mols. of‘ gallic acid being produced, the true 
neutralisation-valiK^ approximates now to 80, the lower 
number actually found being duo to the non-tanuiii 
impurities present in the sample ; since any gallic acid 
present would lu estimated along with that produced by 
hydrolysis and would not cause very serious error. 


Experimerds with A/r> sugardime. 

1. Gallic acid.— Some preliminary experiments with 
varying excess fully boro out the remarks made in case of 
baryta as to the unreliability of using largi' excesses, both 
on account of oo-precipitation and from the magnitude of 
the error which is involved in small differences in titration. 

When no ^oobol was used, the filtrate was easily 
oxidiaable on exposure to air, though perhaps to a less 
extent than in the case of baryta, and hence the addition 
of alcohol was again tried. The error due to oo-pre- 
cipitation was, however, much more comiderable m tms 
oMe th»n with bKyta, and wa* perc»ptible ima wh™ tbo 
alcohol waa dimimshed to oompatativcly small quantities. 


the neutralisation values decreasing with the decrease 
of alcohol from 60 towards 40. 

The actual results are as follows : — 

Precipitation hot, and mixture heated half an hour, 
160 0 . 0 . of gollio acid solution and 100 c.c. of sugardime 
(N/5). 

Added alcohol. Neutralisation value. 


: 60 c.e° 49*2 

! 40 c.c. 47*9 

{ 30 c.c. 40*7 

I 20 c.c. 46*6 

10 c.c. 44*1 

6 c.c. 13*0 

(Precipitation cold and mixture not lieated.) 
(Filtered at once.) 50 c.c. 47*9 

(After standing two 
or tliree days with 

oocosiorial shaking. ) 60 c.c. 49*3 

I 50 c.c. water and no alcohol 42*0 


j The results confirmed the view’ that the real noutralisa- 
i tion value is 40, corresponding to tlie saturation of all 
I hydroxyl groups ; but we have not yet succeeded in the 
case of sugar-lime of eliminating at the same time both the 
I errors of co- precipitation and of solubiJitjf. 

►Some experiments were made using cane-sugar syrttp 
I in place of alcohol, in the hope of rendering the pre- 
! cipitate insoluble by virtue of its alcoholic structure, and 
, at the same time abolishing co-precipitation, but the 
^ result, show'ed tW sugar to have a very peculiar effect on 
j the lime precipitation, changing its colour, bringiim a 
1 great deal of it into solution, making the filtrate ditep 
I yellow' and much more easily oxidisable, and rendering 
the end-point of tlie titration indefinite. The results 
I showed also a considerable itjcroase in the neutralisation 
1 value, which rose to 49*2. What this means is difficult to 
I see, but the sugar evidently introduces another unknown 
I chemical change, and still further complication in tha 
I method, ami is therefore best avoided altogether. ExTOri* 
j ments witli sugar- barvtii fully bore out the above 
1 observations, quite similar effects being observed, 

2. Protocatechuic acid was not experimented with 
I quantitatively with sugar-lime for similar reasons to- 
1 those which prevented its titration with baryta (v.s.), 

j 3. Digallic acid.— It wa.s thought desirable to confirm 
the view as to tlie hydrolysis of digallic acid by alkalis 
, by making a few experiments with supir-lime in addition 
to those with baryta. No alcohol was used. The 
I results show neutralisation values of about 50 when the 
mixture is filtered and titrated at once, and that this 
; increases with lime and with heating until the figure 
; reaches 74*8, which is obtained alter two hours’ heating 
on the water-hatli. Tins fully boars out the theory that 
the digallic acid is, as one would expect, hydrol3n»ed by 
I the lime to 2 mols. of gallic acid, and the near agreement 
between the figures olitainecl when the reaction is com- 
i plete for both baryta and lime, is an interesting oott- 
' firmation of the idea that the discrepancy from tho 
' theoretical 80 is duo to the impurity of the sample. 

J Further experiments. 

' iSoine experiments have also been made with the tannin 
of qiiobrat’ho. An aqueous solution of the jmrtially- 
! purified tannin was made, and by repeated filtration 
! tlirough the caudle was made clear. 

1. 50 c.c. contained 0*2124 grm. soluble matter. 150 c.c. 

! w'hen mixed with KKJ c.c. N/6 sugar-lime gave a redtfiih- 
i brown preoipitaO', which was filtered at once with l)he 
I usual aiJparatns. The filtrate was deep yellow', and 
! easily oxidisable, with precijiitation. The result showed 
I that’ 100 c.c. of the solution absorbed 21*85 c.c. of N/6 
1 alkali (t.e., 1 gnn. dry substance — 61 *43 c.c. siigor-Umo). 
i 2. The same quantities of tannin and baryta solution 
I were now mi.xed, and, as it was noticed that the filtrate 
was as yellow as before, the solution was made up te 
; 300 c.c. with alcohol, and filtered. The filtrate was now 
i decidedly loss yellow, but the colour and oxidisabilitg^ 

' were still present. Tlie result showed 100 c.c. tannin 
! solution =>=: 23*21 c.c. N/5 baryta, 1 grm, dry substance 
' 64*21 C.C. N/5 baryta. 

3. A further ex^rimont, in which the sugardlm^ 
i (100 c.c.) was added to the hot tannin solution {160 c.c.) and 
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top of the tube. Over the top of B is placed the invwted 
new of a tliistl© funnel, the aperture where the atem wag 
waving been care^Uy sealed. Tliia acts as 
4 aiitributor for the liquid which is carried up tube B, 
causing it to run bactk evenly over the br^en glass 
eont^ed in the tube. The 'tube A is connected with 
U-tUbes, containing sulphuric acid and caustio soda, to 
J^ove any ammonia and carbon dioiide contained in 
u shown in Fig. 2). the other outlet 

ot the boilu^-tube being connected to a (J-tubo containing 
normal acid, which in turn is connected to the vacuum 
pump. It is advisable to have a spray catcher (a bulb 
»oonta^ng gloss beads) attached to the normal acid tube, 
In order that tbore may be no loss wJien air is rapidlv 
drawn through the acid. ^ 

The estimation of ammonia la carj’ied out in the sumo 
way as in the previous method. 'J’he filled tulw is placed 
m the water- bath raised to 90^’ C., and the ammoniacal 
liquor introduced through A, a filter -funnel being attaoluxl 
tor thM purpose, and slight suefion applied at the outlet 
tube to facilitate the oiK^ralion. It is found convenient 
te use 60 G.c. of liino-liquor and absorb the ammonia 
111 40 «.c. of N/50 Bulphunc acid, )»ut tlie strength 

of the latter should be increased if very old lime liquors 
are Ming oxamintxl. VVlum ( he oxperimerli is in progress, 
the hquor is oontinuou.dy xuised to the top uf tube B, 
thrown back by the thistle-funnel upon the broken glass 
wd rung to tlie bottom of tlxi lube. ^Jn tiiis way a con- 
tinuous circulation of the Injuor takes place, Jt was 
proved that all the ammonia was dnvim off from known 
quantities of ammonium salts in IfO nnnutes, and that 
on repeating the determination several limes with tiie 
same lime-limior consistent results wore obtained. There 
w no diflloufty caused by fiothiiig, as the thistle-iimuel 
meaks any bubbles which oii; formed, and so does away 
with this souroe of trouble. Beyond the prohminary 
work of fixing up the apjiaratus tliero is not much trouble 


m cawyiim out the determination by iWe method. A 
point which specially commends it to a ohemi^ in a 
tannery is that after having been started, the eaq^ment 
reqmres no further attention until the half hour is com- 
pleted and the final titration of the acid has to be made. 
(Ibviously, if preferred, air can be forced instead of sucked 
through the apparatus. 

i>lSl3USS10M. 

Mr. Tho^ WiiiTAKEK said he was much impressed by 
the similarity of the useful apparatus described, to the 
tSoxhlct extractor. They w'cre alike in working con- 
tinuously. 

Mr. '^1'. Faikliuv thought the method might turn out to 
be of use in tlie estimation of ammonia in many oases where 
heat was undesirable. In the estimation of ammonia in 
urine he had known it necessary to let the urine stand 
six or sovcii days over sulphuric acid. If fermentation 
set in, tlie decomposition of urea might result, with con- 
siujuent error. Any method, therefore, which gave hopes 
of dillerentiating betAveen ammonia originally present in 
bodies and that formed from derivatives of ammonia 
during the process of treatment with alkali and distillation, 
would be welcome. 

Mr. I). M('(\NnLiSH mentioned that the air was freed 
from earhon dioxide before passing through the apparatus, 
in order to prevent (h'position of caleiinn earhonate on the 
broKen glass. If this took place it would necessitate 
eonstaiit cleaning of the apparatus. 

I’rof, 11. K, Proctek said that a larger amount of 
broken glass might be useful. Tlie idea of laiaiiig a liquid 
by a current of air could be applied to si^veral methods, 
lie tliought the old method for the detoriniiiation of 
small quantities of ammonia was now quite, discredited. 
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■ [Continued from page 211.) 

English J*ai’enth. 

Tanka bVefl/twg] for the purpose of producing n lignid 
from auepended soLidn. J, Fieldhouse, Loudon 
Eng. Pat. 2620, Feb. 8, 1906. 

Ih* tank consists of two parts— an inner one, cylindrii al 
m shape and conical at the bottom, which is surrounded 
by an outer circular tank divided into two or more radial 
jompartments and also eouical at the bottom. The iimer 
jOnk serves as a tlistributiug chamber, and communicates 
ly sepwate conduits with the outer tanks, which serve 
w Mttlmg chambers. Sludge valves are provided at 
;he bottom of the tanks, the one at tho bottom of the 
nner tank being protected by a cone-shaped arrangement 
vmoh nreveiits deposition of sludge on tho sloping walls 
If the lower part of tho tank. From the outer tank the 
low liquid flows under scum boards over a sill into a 
i^octing channel, which leads to tho diBohargo pipe, 
Jo scum boards arc movable, and wlieii lowered allow 
he Boum to be periodically run off through a separate 
^olvod channel— W. P. S. “ 

Hsintegraling, drying and mixing muehim. If. L. M. 
Mundy, J. li. Broadley, and JL S. Jlhodes, J^eeda. 
Eng. Pat. 4420, M«r< h li, lOiiO. 

matwials to be treated are pbicecl m a horizontal 
ylindncal vessel supported by a hollow ohaft on 
rnnfnons, and surrounded by an outer, double-walled 
on^ntal cylinder, forming a heating jacket. Either! 
r both of the cylinders may be rotated, and in the same 
r in opposite aireotioni. The inner cylinder is provided 


I with arms or boaters which may bo attached citlior to 
I the interior of tbe cylinder, or to the shaft, and also with 
; a conveyor, or with rakes, for the purpose of removing 
tho material when iroated. Tho materials at© charged 
and the vapours evolved escape, eithi^r through the hollow 
shaft and truimions, or through special openings in tho 
ends of the cylinder. —W. If. (1. 

High tcmpcratvrcu ; Apparatus for measuring . 

A. F. ypooiier, Loudon. From La (’ompagiiio pour la 
Fabr. des Compteurs ct Materiel d’Usines ^ (laz, and 
C. Fery, f’aris. Eng. Pat. 66(18, March 17, 1905. 

Tnis invention relates to the high terajieraturo measuring 
apparatus doscriborl in Eng. Pat. 18,382 of 1904 (this J., 
1905, 210), which consists of a tliormo-eleutrio telescope 
and a recording galvanometer. A number of movalne 
sector-sbaiHid screens are placed in front of the mirror 
whicli concentrates tlie heat rays upon the thermo-couple. 
The screens can bo moved by a screw so that any desired 
sector-shaped fraction of tho surface of the nurror oan 
be expoHod to the heat rays. The position of tho screens 
is indicated by r pointer on a graduated circle, and the 
instrument is c-alibrated for different ranges of temperature. 
For comparatively low temperature observations a largo 
portion of the surface of the mirror is used, and for higher 
ranges of temperature correspondingly smaller fractions 
of the surface of tho mirror are left imcoveifiBd by the 
screens. In this way tho whole range of temperatures 
which can lie measured by the same instrument is in- 
creased,— W. H. V, 

United States Patents. 

Separating -machim. H. Baldwin, Youngstown, Ohio. 
U.S. Pat. 812,972, Feb. 00, 1906. 

Thb matoriala to bn aAnAriLtAd m»m AtiiltrmirtkA 
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I }***^ * ^P®ri«8 9hiM»ib« nwf its lavger 

I, wlSiol^ hu openings »t the same end for the diaohitrge 
bhe e^rsm and heavier particles, and at the smaUer 
I lighter and finer ones. A blast' of air is intro- 

led Avjth a whirling motion into the larger end by an 
Ettnal fan ; the air carrying forward ttie lighter partiolea 
^s through tiie apparatus, leaves at the smaller end 
IS returned to the fan. The internal feeding fan is 
losed by a peripheral wall ” provided with an adjuat- 
! opening, through which the materials to be treated 
directed into the whirling air current.— W. 11. C. 


ing to the present patent the haat^ng unite increase or 
decrease^ or otherwise vary in diameter from the lowest 
vone upwards, and are so arrtn|mi that eniftoietit ^MSe 
is left between them and the w^s of the evaporator for 
the free downward movement of the liquid being 
evaporated, whereby, it is olaimed, effeetiye oiroulatien 
is ensured. — A. S. 


n.-~FUEL, GAS, AND UGHT^ 


er-vre8,i, S. Thurstonsen, Aanignor’ to K. Vogt 
Laomnc (>>., Louisville, Ky. u.S. Pat. K13,121, 
eb. 20, 190«. 

B claim is for. a filtcr-prcBa into wiiicli the maU>riaI to 
iltered ia fed by a rotating worm or screw , wbicli passes 
ig the whole length of the press through opcninga 
aed near the upper end of each plate. The plates 
ribbed and covered by ii Iter- screens attached to the 
es, and any undue .proHsure on tJio latter is avoided 
projections or “ liubs,” wliich extend through the 
To length of the press. — W. 11. C. 


FnENcii Patknts. 

?r for pulp. L. C. Trent. Fr. Pal. 308,538, Oct. 14, 
11)05. 

U.S. Pat. 800,213 of 1905 ; tluH d , 1900, h\ B. 


ing apiHinUuti. L. (’. Trent. Fr. Pat. 358,539, 
Oct. 14, 1905. 

U.fi. Pat. 800,214 of 1905 ; thn 1900, 8.— T. F. B. 
German Pate^ith. 


i^ids under pressure. ; iM'ict for the fiUration of . 

Grosz and Ganz und Co., Akt..<TOS, Ger. Pat. 
•3,135, Nov. 7, 1902. 

tiltering device coiisintH of a Hat slab of porous 
)er-8tonc ” (ioverod by a sheet of filter- pa j>er, whudi 
aid in place upon the filter-stone by the inHowing 
d. — A. S. 


ring [PhMographic developeis, d’C.] ; Apf>anUns 

f If, {If, e.jrlunion of air, I*. Dingliiitfer. Ger. 

Lt. 102,821, Aug. 28, 1904. 

apparatus consists of two buttles fitted air-tight on 
•r side of a stopper. 'ITie stopper has two holes 
Ligh which pass, the upper end of one tuho 

^ fiusli with the npper side, and the lower end of the 
r tube flush with tlu^ lower side of the sl-opper. Gne 
le tubes contains pajicr-jiulp. glass-wool or the like, 
acts as a filter. One of the bottles is filled with the 
d to be filtered, tbe ditlerent parts of the apparatus 
lilted together, and tlie wliole is reversed, when the 
l1 Hows thr<jugh the filler into tlie other bottle. The 
ratus is rei ornuiended for the filtration of photographic 
(opera.— A. S. 


{Continued from page 213.) ^ 

Cml-tcsting in America. Times, Eng. Supp., MAroh 7* 
1906. 

The ITiiitod States Govornmont has, with the sanotion 
of Congress, decided to oontinuo the work of Siting thi 
coals and lignites of the various Htates. This work wwi 
begun at St. Lonis, during the exhibition, under the 
an per vision of the Director of the TTnitod States Geologtoal 
Survey. Congress has made the necessary appropriatiOB 
for the present year, and it ia proliable that ooai-teating 
Avill become one of tlie permanent duties of theQeologiom 
Survey. The hiincs are sampled under the rules presonhed 
by the Geological Survey and the American Chemioa} 
Society. Wlion the cool is received at the plant, and 
08 it is unloaded, ie ia sampled by taking small quantities 
at fn^queni intervals from the conveying apparatus, 
the coal in the mean time having been passed through 
rolls and reduced to a uniform size — IJ ins,, and smaller. 
From tbo conveyors the (!oal ia transferred to storage him, 
and as drawn from thoso for testing purposes, at mfferent 
portions of tlie plant, it is again sampled for analysil. 
Some of the oonclusious of the preliminary report are ae 
follows; (1) When coal is converted into gas and Qied 
in a gas engine, its average efiioionoy for power purposes 
is from 100 to 150 per cent, greater than when used 
under boilers. (2) Tne poorer grades of ooal, rated 
according to thoir steam-raising qualities, give better 
results in the gas producer than the higher grades of steam 
coals. (3) Lignites used in the gas producer, in power- 
raising offioiency are equal to or oetter than steam 
coals used imder boilers. (4) Many coals high in sulphur 
or ash can be materially improvea for steaming, oomng, 
or briquetting purposes by washing. (5) Some nopi- 
cokitig coals can be made to produce a fair quality of coke 
by an addition of coal-tar pitch to the charge of coal. 
A comparative statement of some of the results obtained 
at the coal-tc-sting plant in the generation of power (1) 
by the boiler and sU>am engine, and (2) by the modueer 
and gas engine, shows a saving in favour of the latCtdr 
method (eliminating any possible difforeiioea of cost of 
insiallnlion and of operation) of more than 60 per cent, 
in every instance, and in one case the amount of , coal 
consumed per horse- power per hour by the hoUerplant 
w as nearly three times that used in the producer. [TCR.] 

En ji.iHii Patents. 


enAfition mist ; ProeesM for the. prewniwn of . 

T. Ephraim. Ger. l»at, 163,370, Nov. 10, 1903. 

he oondeniiwition of vapour, the formation of fine 
frequently offers difficulties, as the extremely fine 
Dies of liquid of which the mist is composed, pass 
»gh the condenser unchanged. According to the 
•nt invention, the gaseous mixture coniaTning the 
mist is warmed until the latter lias partially dis-. 
ared, and is tlien again cooled. In this way the 
partioles of liquid ore converted into vapour, wlikU, 
ibsequent cooling, condenses to larger drops that are 
led by the condenser. The operations may 1 k» 
-ted as often os is necessary. — A. S. 

orating apparatus. S. Duffnor. Ger. Pat. 163,444, 
^darch 0, J904. 

invention relates to evaporating apparatus, in which 
yllftdnf^ heatlzig units are arranged in tiers, with 
luting tubes di.qaie unit digsosed dfreutly 
» the oorrespottding tubes in the unit below. Aooord- 


Filaments for electric incandescent lamps;, ATofiu/oslare 

of incandescing . A. Just and F. SCanaman* 

Budapest, and Vor. Elektrioit&ts AeL-Oes^, (Tipait, 
Hungary. Eng. Pat. 11,940, Juno 7, 1904. ' 


Skb Addition of June 10, 1906, to Fr. Pat. 847,661 of 190l| 
this J., 1905, 1220. -T. F. B. 


Nickel ; Production of -- — H. S. Elwarthy» St. 
and K. H. Williamson, London. Eng. Pat ?7i4» 
April 11, 1906. 


Nicxan oxide or other nickel compound is first sedtt^ 
by heating at 400" C. in hydrogen, water-gas or niker 
reducing gas, and the motallio nickel produced is then 
further heated at 1200" C. in an atmospnere of hydl)i|pii 
or other inert gas for some time, l^e {MWouaimdieolisMnt 
mass is then crushed to grains of the requfrad shis^ wUfih 
may be used as the active material for oonvertiim dSWI 

sJ.»5a 3 .israsswa 

IMS, 800 ; 1806, 1006).— A. <3. L. '’•* 

Ctlr ' 
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Unitsd Status Patskts. 

Ga4 prodwing and conauming apparaina ; Power , 

C. Ellis, Assignor to Combustion Utilities Co., New 
York. U.8. Pat. 812,194, Feb. 13, 1906. 

Thjs system for thp production and consumption of 
power-gas comprises a gas-producer, from which the gas is 
led a pipe, which passes through a cooling vessel 
coutamiiig water, to a gas engine. The products of com- 
bustion are taken from the engim; by a jujk;, which also 
})asses through the cooling vessi'l, aiul aic returned to the 
producer. Means are also [>rovided for mixing with the 
products of comhuMiioii, after they have? jiassed through 
the cooling vessel, air from th(‘ atmos|)herc, and steam 
from the water vaporised in the cooling of the ]>roducts 
of combustion.— W. H. 

(Jm : dp/wm/zos /(.r . C. Mareonnet, 

Pans. U.S, Pat. 813,726, Keh, 27, 190(5. 

Skk Fr. Pat. 340,075 of 1904 ; this ,1., J905. 745. - 'r.F.D. 

Ona waahtir and acrMcr ; Condn'nrd . L, p. Lowe, 
Han Franciftjo, Cal. U.8. I’at. 812,217, Feh. 13. 190(5. 
Trk combined gas washer and scrubber ronsists of an 
L.-8ha|H.''d shell. I’lie lionxontal portion is provided 
with an overflow, and with a gas-inlet which extends 
below the level of tlie overflow. It is divided into two 
chainbers by a transverse partition^ and the vertical 
iiortion — or sorubbor — is also divided into two eliamhers 
by a vertical fmrtition. The shell of the vi rtical portion, 
next to the horizontal portion, extends into the latter, but 
not to the bottom. The gas enters the horizontal |K.>ition 
or washer — passi's over the transverse partition in it, 
and u}) the first chum her of the vertical )K)rtion to the 
top, from which it is <.■on(^^u•t/ed by a pipe to the bottom 
of the wcond chamber ; and in each of these ehambers 
a spray is provided. — W. C. H. 

(Jaa purifier. 1.. P. Lowe. San Framiwo, Ual, U.S. 
Pat. 812,218, Feh. 13, li»0(5. 

The purifier consists of a easing divided vertically into 
a horizontal series of chambers ; ea<!h chamber is provided 
with a vortical partition dividing it into two <;oinpartmenlK, 
wliieh are conneetiHl at the bottom. At thi bottom of each 
chamber is a door, opposite to tlu' vertical yiartitioii. 
J\j^oyable supjHirts are arranmnl in each eornfiartment for 
purifying mal/cnal. Over the chambers, and parallel to 
them is a pipe, which eommiiuicates with the chambers 
b^y valved connections ; valves are also arrangeil m the 
pipe over each partition. By this system the gas is 
passed in succossion through the ehambiTs. — W. C. 11. 

Fubnch Patents. 

Comhuatible giiatoua mixture ; Proceaa and apparaina 

for producing a . t'. K. Harding. Fr. Pat. 

368,620, Oct. 18. 1905. 

See U.S, Pat. 80.3,634 of 1905; tliisj., 1900. 170. -'I'.F.B. 

Fi^ameuif yEledrw furnace for making \ An t ndcat nirlt/de 

for lighting and heating. (5. Michaud and K. 

Dolasson. Second Addition, ilated Sept. .30, 1905. to 
Fr. Pat. 340,307, Soyit. 17, 1904. \M.. page 271. 

(Iekman I’atents. 

Lignite and the like ; Proceaa for hriguettuiy - hg 
meana of mugneaium oxychloride [tnagneaia cement) 
produced wilhin the same. A. Eokl. Oer. Pat. 103,305. 
Oct, 22. 1908. 

The dry lignite is impregnated with hydrochloric aeiil 
gas, and then mixed with a paste of magnesia and water. 

—A. 8. 

Retort ; Vertical for the manufaclurt of coal gaa, 

J. Haase. Oer. Pat. 168,633, July 24. 1903. 
THB'juaS'Outlet pipe extends centrally through the retort 
and )8 provided with opening through which the gas 
paaaea mnn the retort into the pipe. The retort' is 
narrower at the top than at the bottom, whilst the gas- 


outlet pipe tapora in the reverse manner. In the closing 
device at the bottom of the retort, are one or more ohatmels 
through which water-gas, oil-gas, oarburotting agents, or 
the like may be introduced and mixed with the coal-gas 
poduced in the retort. The chief advantage of this 
form of retort is that the shape and size of the annular 
retort chamber can be altered at will by replacing the 
gas-outlet pi|K! by another of diflerent form. — A. 8. 

Retort ; Vertical for carboniaing peat. F. Hellnow. 

Cler. Pat. 103,200, Sept. 30, 19()3. 

The retort is heated by moans of an oiit^r lieating jacket, a 
central vortical tube, and two transverse tubes at th'* top 
and bottom rcH|)<3etivcly, all communicating with oru' 
another and with the ehunricy. On the under side of the 
lower transverse heating tube are openings throiigli which 
a strong draught is neat^d by the chimney. The gaseous 
ami tarry deeompiisitioii products formed above this 
heating tiilu' are thus sucked down through the layer of 
hot neal-eharcoal below the heating lube, before escaping 
to tlie ehimney. -“A. 8. 

IIL-^DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{CotUinued from page 214 ) 

Paraffin ; Detection and deienmnation of in mixinrea 

with cercaiv. F. Ul/.er and F. Sommer. XXlll., 

l>age 280. 

Icthammon. U.S. Uustoms De-eision, Jan. 29, P.WM5. 
It has been dinjided that icthammon, while similar in use 
to ichtliyol was not in fact lehthyol, and Imnee not free 
of duly as lehthyol under parRgrn|)h f52(> of the tariff, 
3’lu' asHesHineni of <liity at 26 yaa- cent. <ul ixilorem, under 
[>Hragraph OS, as a “ medieiiial yireparation,” was affirmed. 

IT.R.l K. W. M. 

Fiiknuh Patknt. 

Mini.nd oils; Apparatus for tealing . (.. Roth. 

Fr. Pat. .358,598, (Jet. 17. 1905. Under Lit. Uonv., 
Nov. 24, 19(J4. 

8ek Eng. Pat. 21,518 uf 1905; this J., lltOO, 230.— 'I'.F.B. 

IV.— COLOURING MATTERS AND 
DYESTUFFS. 

{Continued from page 210.) 

Hydrojiyhe azoic acids ; Some oxidation products of the 

. 11. A. (t. Perkin. Chem. Hoc. Trans., 1900, 89 , 

251-201. 

'I'he yirescnt yiaynir deals with the oxidation yirmluets 
obtained from gallic acid by the action of yiotassium 
|xir8ulpliat-e in jiresence of diluk^ and of strong sulphuric 
ac:i(l (see this J., 1906, 1087). In dilute sulphuric acid solu- 
tion, the chief oxidatioiryiroduct consists of a. yiale brown 
substance, which, afUtr being yuintied by crystallisation 
from pyridine, forms small, pale yellow, yu’isinatie needles, 
which Jo not melt below HOtL’ U. This comyiound, Havel- 
lagic acid, yields a yienta-aeetyl derivative 

melting at 317' — 319 ’ U, On treatment with boiling 
yiotassium hydroxide solution, it yields a eoinpouu<C 
CjjjHhOs, closely resembhng the yientahydroxydiphonyl- 
inethylolid obtained in a similar manner from ellagie acid 
and which is. tliorefore, considered to be the corresponding 
hexahydroxy compound. The following formula is given 
for flavellagio acid : — 

J CO.O 


/\0H 

HO^^O.CO k/OH 

Flavellagie acid closely resembles ellagic add, b 
somewhat yellower appearance, whilst its solution 


but has a 
in alkali 
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hM a ^U*mitfk«d green tint. When treated with nitrio acid 
containing nitrous acid it gives, on subsequent dilution, a 
blood*red coloration (Griessmayer reaction), which has 
long been considered as characteristic of ellagio acid. It 
dyes mordanted wool in shades similar to, but stronger 
than those nnjduoed by ellagic acid, viz., on chromium 
mordant, yellowish -olive ; on aluminium, pale greenish- 
yellow; on tin, pale yellow; and on iron, dark olive- 
brown. 

By the oxidation of gallic acid, dissolved in conccntraUMl 
sulphuno acid, a mixture of cllagio and fli^vcllagio atdds is 
produced. — A. S. 

Diazo-compounds from diamines (o-, )/<-, and p-Dmmin^s ; 
benzidine). L. Vignoii. Bull. Soc. t'him., 190h, 86, 
120—129. 

The author endeavoured to combine l.ho totrazo-coiu- 
pounds of m- and p-pheiiylenediamine with aniline to form 
diazoamino compounds of the ty|io CflH 4 (N 2 .NHC(,H 6)2 
but without success. The a(;tion of 2 mols. of diazo- 
henzene solution on 1 n>ol. of m- and p-phenylonc- 
diamine resjwtivcly Jn j»resence of excess of potassium 
carbonato and a large quantity of alcohol was then I 
investigated, in the ho|)e that the diazo groups might be | 
transferred from the one nucleus to the otluT. With ! 
o-phenylenidiamine a tarry unstable moss was obtained, j 
wnieh evolved much nitrogen with acids. It could not ! 
be purified or analysed, hut the author cotisiders that it is | 
probably With 7/?-phenvlone- 

diamine a smoother reaction was observed. Tn presence 
of sodium acetate a red precipitate was obtained, which 
gradually became tarry and formed a iwldish-brown 
magma. On v^ashing with water and crystallising from 
alcohol, reddish-yelloM' crystals of Chrysoidme were 
obtained. The author considers that tlu'se were formed 
according to the following equations • — 

2CflN.v\2^'l-h(;aH4(NH.>)2-- 
t'«H 4 (Njl.N 2 .C,;H 6 )o + 2H01 and 
C„U4(N)l.N.2.CaH5)o + H20- 

In presenee of p-phenylenediaiiiine, (iiazolanizcme solu- 
tions decomposed violently. The author has obtained a 
series of new denvative.s, which he will describe later, by 
combination of tetrazotisi'd benzidine with aniline. — K. F. 

Diaminoanthraquinone^. K. Noel ting and W. Wortmann. 

Ber., 190(1, 39. 037— (140. 

AIrwtion is made in Beiistem’s “ Handhueh der organ. 
Chem.” of the following diainino (iompoiindH, some of 
which form tlie subject <if the present investigation : — 

(1) a-Diariimoanthraquinone ( Anthracene Orange) melting 
at 230"' LI, obtained by Boettger and Petersen 
from dinitroanthraquinoue ; (2) /bdiaiiuiioanthraquinune 
prepared from dinitroanthraquinoue according to 
bVitzHche ; (3) 1.2-diamitioanthraqumone obtained from 
alizarin and ammonia, which has l>een proved to be an 
imide and not a dianiino c ompound, thc! true 1.2-derivative 
being formed by nitrating the ester of 1-aminoanthra- 
quinomccarbamie acid and subjeetmg the produet to 
hydrolysis and reduction; (4) l.fl-diaminoanthracjuinone 
obtained by lloemer ; and (5) 1.4-diaminoanthraquinone. 

A 2.0-derivative melting at 310“— 312' ha.s also been 
obtained by heating the eorresfiondiiig disul phonic acid 
with ammoniu. 

The dinitroanlhraquinone obtained by Koemer by the 
action of nitric acid on a solution of antliraquinone in 
strong Hul]ihurie acid 'is said to be a mixture of the 1.5- 
derivative, the cr-denvative described by Boettger and 
Petersen and a (^derivative. By reducing this compound j 
with sodium sulphide and treating the product with ' 
sulphuric acid, thc authors obtained a soluble and an 
insoluble portion, from which they isolated respectively j 
the l.M- and 1.5-diamino comjHmnds. The former melts j 
at 262“ C., is sfiaringiy soluble in ether, but dissolves 
readily in other solvents; whilst the latter melts ati3l9“C., 
and yields anthrarufin when diazotised. They, however, 
failea to obtain evidence of the existence of the rt-oorn- 

S ound described by Boettger and Pelersen. JVom the 
initre^anthraquinone prepared by Fritzsche by heating i 
•Athntoene with dilute nitrio aoid, the authors by the j 


action of reducing' obtained 2.7-diAmiiioanthra- 

quinone, which orystafliseB from alcohol in orange-y^ow 
needles melting above 330® C.. and yiedde iso-anthrafljivio 
i acid on diazotisation. For the production of the 
! 1.4-derivative, a-aminoanthraqiiinone was acetylat^, 
I nitrated, hydrolysed and reduced, or its oxamio acid was 
: iiitrat-ed in sulphuric acid solution and reduced with 
sodium sulphide in an alkaline solution. The tetra oom- 
jiound was obtained by nitrating the dioxamie aoid of 
1.6-diaminoanthraquinone suspended in strong sulphuric 
acid and reducing the (iinitro compound. It cryitailises 
in reddish-brown needles melting at 332° 0. Attomptif to 
produce triarninoanthraquinone from the diamino deri- 
vative by nitration led to the formation of dinitro^mino 
compounds. — P. B. 

j1/or»w ; Synthesis of . 8t. v. Kostanecki, V. LampO 

and J. Tambor. Bcr., 1906, 39, 626 —628. 

Morin {1.3.2'.4'.tetrahydroxyfiavo!iol) was prepared 
synthetically in small quantity bv heating 2'-hydroxy. 
4^6^2.4-tetramethylchalkonc, 

(CHsO)2(OH)C«H2.CH:CH.CoHj,{OCH3)2, 
with dilute acids in alcoholic solution; converting the 
1 .3.2'.4'-tc(ramethylflavanone. • 

((:H3())2.CflH2<^* ' 9H.CflH3(OCf4)2, 
^"CO.CHo 

into a-isonitroHo-1.3.2'.4'-tetraniethoxyflavanone, 

(CHa())2*CoH2<r^ ■ pH.CnHafOCHjlj 
T^O.C:N(OH) 

by means of amyl nitrite and hydrochloric acid ; and then 
boiling tht‘ latter substance with hydriodio acid (sp. gr,, 
1.9). It i.s obtained from dilute alcohol as a light wlfow 
crystalline jiowder, m. pt., 290° C., which dissolves in con- 
centrated sulphuric acid with a light yellow, strongly 
fluorescent colour. A direct (tomparison with the natural 
product showed the identity of the two substances.— H. I* 

Triphenylmvthane dyestuffs unitcxl by a gluiaeonic aldehyde 

chain ; Infivene.e of methyl groups on the sh^e of . 

F. Reitzenstcin and ,1. Rothschild. J. prakt. Ohem 
1906, 78, 192—206. ^ 

By treating triphenylnu^hane dyeatuflf leucobases with 
dinilrophenylpyridinc ('b)oriiic acconiing to Zincke’g 
method (Annalen 383, 314), dinitraniline is formed 
together with substances such as that represented bv the 
formula: — 

|((::H3)(NH2)CBH3]2:0H.CeH4.N:CH.CH;CH.CH:CH.NH,0l 

.0«H4.Cll:[CflH3(Nfl2)(CH3)]2 
in which two Iriphenylmethane dyestuff nuclei are coupled 
together by the giutaconu! aldehyde chain. I'he condensa- 
tion jirodiK’ts are stated to produce brighter and stronger 
I shades than an equal quantity of the original dyestuffs. 

I The dyeing jiower is weakened by the introduction of 
! methyl groups in the ^ position. (See Reitzenstein and 
' Riinge. J. prakt. Chem., 71, 67.)— H. L. 

Perstan berry colour. U.H. Customs Decision, Jan. 26. 
1900. 

I’hb claim of the importer that sulphouated Persian berry 
colour is dutiable at ^c. jtier lb. under paragraph 22 of the 
tariff was overruled. Tlie article in question is uMd for 
colouring food products, and the Board expei#sed the view 
that it was dutiable at 20 |)er cent, aa valorem under 
■ section 6 as a " manufactured article, unenumerated.” 

rT,R.1 R. W. M. 

I English Patents. 

Dye ; Prttcess for the manufacture of a ydlow mtMur -- - 
[Sulphide dyestuff]. Chem. Fabr. vorm. Wailer-ter- 
Meer, Uerdingen-on-Rhinc, Germany. Eng. Pat. 6^, 
March 15, 1905. Under Int. Conv., March 23, 1904. 

See Ger. Pat . 167,862 of 1904 ; this J., 1906, 616.— T. F. B, 

Indigo preparations ; Manufacture of , 0. Imray^ 

Jiondon. From Farbw, vorm. leister, Laoius und 
BrOning, Hoeohst-on- Maine, Germany. Exur. PaL 
7390, April 7. 1906. ' ^ 

FiKii.v-DiviPiBo indigo ia mixed, pteleraU^ whiltk 


with % iiioduuride soluble in wates and useful or non- 
inJUHous in a fermentation vat, the saooharide being 
of such concentration that it po vents or hinders the 
gtrowth of micro-organisms sucn as moulds, &c., which 
might damage the dyestuff When the product Is stored. A 
pTrauet is thus obtained which is more really luisoibie 
than pure indigo with the liquid of the (iye-vat. The 
manufacture may be carried out in jnany ways, for 
instance, by mixing indigo paste with syrup, glucose, 
molaases, &o., and evaporating vacuo or in cans or 
drums to a highly concentrated paste or solid. For 
example, 800 parts by weight of indigo are used with 5(K) 
to 2000 parti by weight of molasses to produce pastes of 
40 to 60 per cent, strength ; or indigo cakes are pressed, 
by preference hydraulically, and the product stirred in a 
kneading maohino until inolassos, incited glucose, iVe. 

, This process may also bo ap})lied to iolvl-indigos, halo, 
genated indigos and their homologues.— F. 

Dyettuffs [Stilphide dyentuffs ] ; Manufacture of red, dark 

red to violet sulphurised . 0. Iinray, London. 

¥rom Farbw. vorm. Meistor, Lucius und Lriining, 
Hoeohst-ou-Mainc, Germany. Eng. Pat. 14,543, July 
14, 1905. • 

Hydroxylatbi) azinos, or their alkyl, aryl, sulplionic, 
carboxylic and like derivatives, or their sulphurised 
derivatives, are heated with alkali poly8ulT)hid(> iu proseiioo 
of copper or of copper coniponndfi. Tne effect of the 
copper is such that the shade of the* dyestuff wliicdi is 
produced is much redder, Avhilst at least equally clear, 
and, therefore, more viduable, than if no copper is present ; 
aliO, the resulting dyestuffs are mucli faster to light. 
The reaction is carried out either by the so-called nielt- 
pr^oesg, iu which case it is advantageous to use a reflux ] 
condenser to maintain a constant tornjHiraturo and con- i 
eentration, or by boiling an aqueous or alcoholic solution | 
of the material and the swphido, or a solution of the sulphide | 
with the material in suspension. By preference an enamelled | 
or lead-lined vessel is used, as iron influenoos the shade. 
Copper vessels are not very practical as an indotinit-e 
amount of copper enters into reaction. For example, 
16 parts of tne hydrochloride of 2-amino-2'-hydroxy- 
phenazine are healed with K3 parts of crystallised sotliuni 
sulphide, 38 parts of sulphur and 10-5 parts of crystallised 
copper sulphate dissolved in 20 parts of hot water. The 
mixture is first evaporated till the temporature attains 
110® C. ; a reflux condenser is then atf acned and heating 
continued for about five hom’s. The product dyiss in 
bluish copper-red shades from a sulphide hath. Again, 
for example, 15 ports of plienosafranirione, 

0:C,\iy >^cHa(NTT,) 

^ :N- / 

are heated gradually to about 135" C., whilst stirring, 
with 85 ports of crystallised sodium sulphide, 37*5 parts of 
sulphur and a quantity of copper sulphide paste corres- 
ponding to 10-5 parts of crystallised copjier sulpluite. 
This dyestuff yields strong reddish-violet shades, very 
fast to light. If the phonosafraninone ho replaced ]>y the 
ethoaafraninone 

OiCeHg^ ^ ^CelLfNHolfCBa) 

from p-liitro8opheriol and fn-monootliyltoluylouediamine, 
a Bordeaux red dyestuff is obtained, said to be of 
previously unattained clearness and beauty, and very 
fast to light. — E. F. 

Pol^azo coloura [Azo dyestuffs ] ; Manufacture of . 

R. B. Hansford, Upper Norwood. From L. tlassella 
und Co., Frankfort on Maine, Germany, Eng. Pat. 
13,804, July 4, 1905. 

U.S. Pat. 807,119 of 1905 ; this J., 1906, 65.-* T. F. B. 

ZijM-fofvMddehjde hy dro sulphite i Manufacture of . 

J. Y. Johnson, London, From the Badischo Anilin 
tttld Sod6, Fahrik, Ludwlgahafen-on-Rhine, Germany. 
Eng. Pftt 81, Jan. 1, 1906. 

to' lfthg. Pat. 7692 of 1905 (this J., 1906, 


1^ and 1800), a rino-fOrrtmldehyde eulphoxyiate, soluble 
with diflSculty in watot, can be obtained by the Inter- 
eotion of zinc dust, sulphur dioxide and an aqueous 
formaldehyde solution at about 100® C., or by stirring 
for a considerable time in the cold. Aooordlng to the 
present patent a readily soluble zinc-formaldehyde 
nydrosulphite is obtained by the interaction of the above- 
mentioned components, with cooling, or witli avoiilaftce 
of external heating, if the reaction is stopped before the 
di ffic ultly soluble zinc -form aldehyde sulphoxyUte separates. 
For example, 357*5 parts of zinc dust are suspended in 
2000 parts of a 15 per cent, aqueous fornialdoliydo solution 
and a current of sulphur dioxides is passed in, with stirring, 
until tJio increase in weight is aliout 640 i>art8. The 
temperature is nrcforahly rnainiained at aiiout 20® 0. 
by cooling, and should not in any case exceed 50® The 
liquid is then filtered from the residue of zinc dust, and 
evaporated to a syrup. -E. F. 

United States J'atents, 

Dye and process of miking same ; Red azo . G. 

Kalischer, Frankfort on Maine, Germany, Assignor to 
Gasaella Colour Co., New York. U.S. Pat. 813,155, 
Fel). 20. loot). 

One mol. of an aromatic diazonium compound is combined, 
ill alkaline solution, witJi 1 mol. of 5-hydroxynaphtho- 
diamiiiohenzaklehyciin-7-sulphotiic acid (see IT.S. Pat. 
807,117 of 1905; this J., 190(1, 65). The dyestuff is 
Holuhloin water giving a red solution, and in sulphuric acid 
to a bluish-red solution. — T. F. B. 

Itye [Sul phidr dyestuff] and process of making some ; 
Orange-yclloio sulphur ■ . Ji. Gley, Assignor to 

Aot.-Ges. f. Anilinfahr., Berlin. U.S. Pat. 813,643, 
Feh. 27, 190(i. 

See Eng. i»at. 27,091 of 1904 ; tins J., 1905, 1 167.— T.F.B. 

French Patents. 

Dyesi tiffs of the anthracene series ; Production of . 

Soc. Anon, des IVoduits F. Bayer et Oie. Second 
Addition, dated Sept. 7, 1905, to Fr. Pat. 343,608 of 
March 29, 1904. Under Int. Ckmv., Nov. 21, 1904, 
Yellow dyestuffs arc obtained by treating 1.3-dihalogeno- 
2-aininoanthra»piinones with metallii', sails in pre.senco 
of strongly alkalim^ substances such as alkali i»ydroxid(%s. 
sodium amide, &.c. Tlie new dyestuffs dissolve in alkalis 
in prcBont'e of reducing agents, forming a blue vat whi(‘h 
dyes nnmordaiited cotton in blue sliades turning to yellow 
by the notion of the air. For example, a mixture of 
100 kilos, of L3-dibromo-2.aimnoanthraquinoTie, 1000 
kilos, of nitrobenzene, 5 kilos, of cupric chloride and 
40 kilos, of sodium hydroxide is heated to 150" 0. for 
two to four hours until the quantity of yellow ilyestuff 
no longer increases. The molt is allowed to cool to 100® U, 
and the precipitate filtered off and washed with nitroben- 
zene, alcohol, and dilute hydrochloric acid. It may contain 
small quantities of the blue dyestuff descriViod in the 
original patent, which can ho separated, as it crystallises 
out from a mixture of equal parts of sulphuric acid of 
66® B. and 6(P B. respectively, in which the yellow dyestuff 
remains dissolved. Its solution in sodium hydroxido 
solution dyes cotton in bluo shades turning to brownish- 
yellow in the air Tho nitrobenzene in the above method 
of preparation may lie rnplat'od by other diluents such as 
naphthalene. — E. F. 

Dyestuffs of the anthracene scries ; Production of new . 

Woe. Farbenfahriken vorm. F. Bayer und (-o. Fr. Pat. 
358,271, Oct. 4, 1905. UruJer liit. (kmv., Feb. 11, 
1905. 

It is already known that by treating dinitroanthrarufln- 
disulphonio acid with alkali sulphides in alkaline solution, 
tho nitfo-|jroup8 are reduced in a normal manner, diamino- 
anthraruhmlisulphonic acid Ireing formed. This substande 
is a blue dyestuff, known commercially as Alizariusaphirol 
B.” According to the present patent, if dinitfoanthra- 
mfindisulphonio acid id treated with alkali dulnhlde in 
nantrOl br weakly acid solution, ah enih^nly difl^taht 
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dyttituff it obtained whiah yieldt very pure green tluides 
on unmordAnted wool This tame product may alto be 
ptodneed by other methods, at folloVoi j— -When dinitro- 
anthrmnifinaitulphonio acid is treated -with hydrogefi 
aulphide in neutral or \reakly acid solution, a new product 
is obtained, dyeing wool in violet shades, which" the 
patentees call “ the intermediate product.” Wlien this 
intermediate product is heated with alkali sulphides or 
hydrosulphides it forms the above-mentioned green 
dyestuff very reorlily. Tlie latter is also obtained by 
prolonging the action of hydrogen sulphide on dinitro- 
antlirarulindiaulpbonio acid in neutral or weakly acid 
solution, or by treating tlio intermediate product with 
hydrogen sulphide. I’he green dyestuff forms an addition 
product with hydrogen smjihlde. Tliis is also produced by 
jirolonglng still further the action of hydrogen sulphide on 
dinitroantiirarutiudisul phonic acid in neutral or weakly 
acid solution, or on the intermciliate product. It is readily 
converted into the green dyi'stuff ; for instance, by liealing 
with water. The now green dyestuff may also be obtained 
by the action of thiosulphuric acid or its sails on dinitro- 
anthratufindisiilphonic acid in neutral or acid solution. 
This reaction is accelerated by the addition of an alkali 
snlphite. The new dyesluff is probably formed by 
simultaneous reduction and intriMlnction of aiiljihur into 
the jjiolecnle. It forms a' green sodium salt, only vciy 
slightly soluble in dilute sodium liydroxide solution, by 
means of which it may be purified and separated from 
diaminoanlhrarufindisulphotiic acid. It dyes unmor- 
daiitod wool in green shades from an acid hath, and chrome- 
mordanted wool in ycllowisli-gioen shades. For example 
U) kilos, of the sodium salt of <hnifroan1hrarufindisiil- 
phonic acid are dissolved in 7(H> hires of liot water and 
10 kilos, of 50 per cent, acetic acid. A solution of ‘Jo 
kilos, of crystallised sodium sulpliide in 100 litres of water 
is then added at 75'"' C,, with stining. At first, whilst 
the liquid is still acid, the intormediaie product is formed, 
the solution assuming a violet colour. When the acid is 
saturated this is converted, during the scitond stage of 
the oporai ion, into the green dyestuff. The liquid l>eeome8 
greenish -blue and the dyestuff separates in the form of 
small green needles. The intcnnediate product may bo 
salted out from its sol nl ions by ineaiiB of potassium 
chloride, and after isolation in this manner may lie reduceil 
separately. — K. F. 

Jndiffo uhitf^ and its hamologuc.s P radvcHon of chlori- 
nated . Jjadische Anilin und Soda J'''abrik. Fr. 

I’at. 358,804, Oct. Jo, 1905. Under Int, Conv., Sept. 
20, 1905. 

SlBB Eng. Pat. 21,74(1 of 1905 ; this J.. 1905, 1298.-- T.F.B. 

Lakes [from, azo dyestaffs] suitahlc as suhstUuks for 

fVirome YeUow ; Vroccss for preparing yellow . 

Fr. Pat, .350.131, Dec. 28, 19(M. XUIJ.. page 274. 

V.— PREPARIRG, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

{CorUinved from page. 218.) 

TUanimn : Mannfaciure of compounds itf , and their 
opplitation in dyeing. F. Frbnn. Phcm.-Zoit., 1900, 
80 , 145-140. 

Ik referring to the preparation of titanium iiydroxide 
from rutile, the author give# an account of a* method 
adopted about ten years ago, when this substance first 
attracted practical interest owing to its property of 
combining with dyestuffs. It consists in melting the ore 
with sodium hydroxide, lixiviating the mass with water, 
wasliing the residue free from alkali, dissolving it in 
hydrochloric acid, and treating the solution with alkali 
to precipitate the titanium as liydroxide. The product 
is freed from iron by adding sodium sulphide, washing 
the precipitate and treating it with sulphurous ooid. 
It is then converted into the double oxalate of titanium 
and aknmoniutn by treatment with okaJio acid and 
Amtnonluna oxaiAte. Thirty parti of rutile eontaining 
per qeni of titinie aoid gave 120 parti of “ oxalate.” 


By mordantlnjg cotton with tannin and tatanium 

g 'evious to dyeing ^th boeio dyestuff#, Kaanpi and 
amea (this J,, 1897, 44) obtained fast colour#. Prehir 
(thie J., 1902, 1329)* however, asserts that the dyeing# 
on tanned leather with titanium Salts are too wde m 
colour to bo of practical value, a statement whicn is In 
disagreement with the author, who finds that these com- 
pounds act more efficiently than mordants conBi#tin|r of 
tannin and antiihony. For the production of y^ow 
and orange shades fast to rubbing and washing, he 
recommends the use Of a yellow bottom composed of 
tannin and titanium shaded with AuraminO 6 of 0, 
Acridine Orange or similar dyestuffs. Fait ioarlet# may 
ho obtained by dyeing Safraninb, KhodUlnitte, Adtldlno 
lied or Pyronino on the same bottom. Methylene "VTolet 
and Heliotrope give purple shades, Capri Blue, ThidHine 
Blue, Nile Blue and 8etoglaunine Green and Methylene 
Green olive colours. Titanium may also be applied As 
mordant on cotlon in the form Of hydroxide, out the 
colours obtained present no striking characteristic#. 
When dyed on a tannin and titanium ground, the foltneils 
of Gallooyanines is greatly inorcMised. — D. B. 

Sulphide dyestuffs as discharge colours cyp. a-NopMhut- 

amine Claret ; ]*rinting of . F. IwanoWili. 

Z. Farhen-lnd., 1906, 5, 85 -86. 

A “ FAiRT.v dark; ” blue discharge on a-Naphthylamine 
darot may, it is stated, be produced wdth Immedial 
Indoiie R eone. uivd Koiigalit 0 by means of the followring 
printing eolour : 80 gnuH. of Immedial Indone R oono,, 

40 grms. of caustic soda of 4F' B., 40 grms. of glycerin, 
370 grms. of ulkaline thiekening, 50 gi’ins. of china oUy, 
260 grins, of Rongalit (\ and 160 grms. of water. The 
alkaline thickening is prepared witii 400 grms. of gum 
(1:1), IIK) grms. of dextrin, 470 grms. of caustic soda 
(4U B.), and 30 grins, of turpentine. The good# are 
printed, steamed for 15 minutes in the absence of air, 
wasbeil off in cold water, and soaped . — IL L. 

Sdk Yarn ; Imitation - — . U.S. Customs Decision. 
The Unitiid Sl-ates Circuit Court of Appeals, January 
J6, 1906, li(4il that artificial silk yarn, which in texture, 
quality and use resembles equally silk and cotton ySrna, 
but being in fact produeed from short fibre cotton, i# not 
dutiable by siinilitiulo oh ” silk yarn ” at 30 per cent. 
ad valorem. In vie^v of the fact that the yarn oonuists 
ol cellulose, the Court held it to bo dutiable dv similitude* 
as “cotton yam” under paragraph 302. This de ci s i on 
overrules botli the United States Circuit Court and the 
Board of Uoiioral Appraisers. The 'rreasury Department 
January 31, 1906, has acquiesced in this deoision. 

[T.R.1 R. W. M. 

Chlorine Action of silent electric discharge on — — , 
F. Russ, Vll., page 264. 

Knoush Patents. 

Steaming apparatus ; Continuous open fabric — J, 

Wood, Ramsbottom, l^uos. Eng. PaL 1647* Jan 
26, 1906. 

The fabric is supported in the steaming chamber in festoons 
by rods or tubes carried on travelBng chains. . At the 
feeding end of the steam chamber the faWio i# moved 
by a pair of nip rollers, which lower it in festoon# between 
the supporting rods. Tliesi* nip rollers may be readlhr 
dihengugod and withdrawn by moohanism whioh i# 
described. An improved festooning arrangement is 
described, consisting of a swinging guide moved periodi- 
cally by each rod supporting Hio fabric as it i# oarriwl 
torword by the endless chain. Tho fabric may enter and 
leave at the bottom of tho steaming ohamber, to enable 
a greater density of steam to be more conveniently 
obtained. In any case tho fabric enters over suitabm 
steam- heated rollers. Tho steam may be produced 1^ 
boiling water, in a well on the floor of the chambat, by 
moans of closed or perforated steam pipes. The atAaoi 
may be removed by down-take pipes ending near the 
top of the chamber, and arranged a^aln#t the inn^ Ibee 
of the Wall#, and similar up-take pipe# for the iteafn fnay 
also be filed. The ireds w pipe# hiflMArtttig the Bmo 
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oaa be partially rotated^ so that all parts of the fabrie 
may be completely exposed to the steam. This is effected 
by moans of star-wheols attached to the ends of the rods, 
which engage on pins connected with cast-iron supports, 
on which the star-wheels slide. — E. F. 

Shaded effcds on fabrics; Method and apparatus for 

producing by padding. Farbwerke vorm. 

Meister, Lucius und Briining, Hoechst on Maine, 
(Germany. Eng. Pat. 10,196, May 15, 1906. 

'fHB invention relates to a padding process for printing 
fabrics with stripes of colour, so as to produce rainbow 
offeote, and consists in applying the colours or mordants 
to a well wrapped roller ot a padding machine, in such a 
manner that they merge into one another in iimntemiptfid 
gradations, and then transferring them by the pressure! of 
a second roller to the fabric, which passes through the 
machine. For supplying the wrapper! roller with the 
different solutions, endlt^ss bands are used, such as strijis 
of felt, distributed in large numhers over the entire 
width of the machine, which, by rubbing against the 
roller, convoy to it the colours from a senes of vessels 
below. In another device the colour trough of the 
machine is ftivided into soporaU! compartments, cbcIi 
containing one of the solutions, which are conveyid to the 
wrapm>d roller by a divided roller rotating in the trough, 
and naving vertical slits to accommodate the partitions 
separating the different compartments. — 1), B. 

Oalvanisers' waste products ; Trealmeni of for 

the remvery of metal and the formation of other sultstances 
{Fireproofing solution and pigment]. B. E. Banders. 
Eng. Pat. 4334, March 2, 1906. X., page 26S. 

Paper^ textile fabrics or the like ; Coating vrUh 

viscose or mixtures thereof with pigmerUsy and apparatus 
therefor. L. Lilienfi^ld and V. Tedosko. Eng. Pat. 
6214, March 13, 1905. VI., page 203. 

Umtii) States Patents. 

Substances ; Apparatus for degreasing . H. Koesko, 

Assignor to E. Prinlz, Philadelphia, Pa. U.B. Pal. 
810,223. Jan. 10, 1900. 

A TANK, containing supports for the materials to bo 
treated, is connected by two pipes wit h the top and botl.om 
respectively of a condenser. Above ttie Bup})orts a 
propeller is mounted so as to be rotatable in opposite 
directions. Driven in one of these, it draws air or vafiour 
from the tank to tlie upper pipe, when tlie materials are 
being treated, by a method of partial immersion, in the 
grease-solvent employed ; moved in the opposite direction 
It forces air and the vaporised solvent through the lower 
pipe to the condenser, after the greater port of tlu' solvent 
has ln^n withdrawn from the tank, — E. 13, 

Potash leaching apparatus [for raw vwofj. E. F. Bern- 
hardt, T.ieisnjg, (iermany. U.S. Pat. 813,078, Feb. 
20, 1906. 

The raw wool is fed by rakes into a channel having a 
perforated bottom, secured over a reservoir containing 
the washing fluid, and divided into fompartraents. 
Bprinkler pipes, siipjiUed by pumps with liquid from the 
reservoir, an' arranged over the cnanuel from the bottom 
of which the liquid is returned. Tlie compartments into 
which the reservoir is divided have communicating 
openings through which the liquid flows from one to the 
other, the How being controlled by the influx of wafer to 
the last compartment, in which the height of the liquid 
is regulated by a float. Pressing rollers receive the 
washed wool from the end of the olmunel. — K. 8. 

Fabrics ; Process of ageing dyed . P. F. Vogel, 

Bt. Jxiuis, Mo., Assignor to W. F. Calmore, Philadel- 
phia, Pa. U.B. Pat. 810.312, Jan. 16, 1906. 

Fabiucs, wliich have been “ aubjeoted to the action 
of an oaddisable djre,” are removed from the bath in which 
hey have been tftixnereed, and ore expoaed to air* the 


temperature of which is ^adually firat increased and then 
decreased until it has ^oome normal, when they are 
removed to a chamber in which the ageing is complete by 
continuously moving them through an atmosphere at 
or below the normal temperature. — K. B. 

Fabrics ; Process of oxidising B. Cleff, Bnuenthal, 

Germany, Assignor to tlie Susquehanna Silk Mills, New 
York. U.S. Pat. 810,394, Jan. 23, 1906. 

Tissues, after being immersed in a bath containing a 
salt of aniline or an analogous compound and suitable 
oxidising compounds, are [uaoed in a drying apparatus 
in whiiih the oxidation is started. They are then intro- 
duced for a relatively short time into a highly heated and 
moist atmosphere in a closed chamber, where the oxidation 
is completed. — E. B. 

Waterproof compound. C). H, Nowak, Assignor to E. 

Smith, Chicago, 111. U.B. Pat. 809,731, Jan. 9, 1906. 
The claim is for a waterproofing mixture composed of a 
dihydroxynajihthyimethane compound, soluble in water, 
casein or other albuminoid or “ adhe.sive,” with or without 
a solvent for the latter, and a “ colouring ingredient.” 
The mixture is applied in aqueous solution. —E. B. 

Materials or articles resistant to water and chemicals ; 

Process for rendering . 0. Kochmann and J. 

Kaufmann, Berlin. U.S. Pat. 813,218, Feb. 2<J, 1906. 
See Eng. Pat. 16.744 of 1906; this J., 1906. 1226.— T.F.B. 

French Patents. 

Silk ; Process of making brilliant threads similar to . 

Farbenfabr. vorm. F. Bayer und Go. Fr. Pat. 350,442, 
Dec. 30, 1904. 

See Eng. Pat. 28.733 of 1904 ; this J., 1906. 1299.— T.F.B. 

Silk charged with tin comjKmmis : Itendcring resistant 

to destructive atmospheric agencies, and to perspiration. 
Soc. Anon. Coop, per la Btagionatura e I’As.saggio delle 
Bote ed Allim. Fr. Pat. 368.033, Sept. 26, 1906. 

To render them more resistant to light, heat, “ atmospheric 
agents,” and to the soiling action of perspiration and 
chlorides, silk yarns and tissues, charged witli tin com- 
pounds, are treated, after dyeing, with thiourea, qumol 
(hydroquinono), or a derivative ot one of these compounds, 
qumol- (hydroquinone* ) sulphonic acid being mentioned 
as especially suitable for the purpose. Silk tissues in the 
pure condition may also b<! ” Imished ” with the same 
compounds to enable them to resist staining with chlorides 
and perspiration. The compoumls are applied in solution, 
in the free state or m the form of salts. They {Xissess the 
advantage, compared with thiocyanates (sulphoeyanides), 
the use of which has been claimed for the same object 
(Eng. Pat. 26,728 of 1904 ; this J., 1906, 129), of not 
being susceptible to discoloration through contact with 
iron.— E. B. 

Tissues ; Machine for coating with finely divided 

materials. The Barnwell Machine Ck)., Ltd. Fr. Pat. 
368,209, Oct. 2, 1906. 

This apparatus, designed to effect the coating, in a con- 
tinuous manner, of textile tissues with layers of finely 
divkh'd materials, is constructed as follows : — An endless 
travelling apron, b, {see figure), driven in the direction 
indicated by the arrow, receives at a convenient point, m, 
in its course, the finely divided material with which the 
tissue is to be covered, which is deposited in a rough 
layer from a fluted cylinder, I, revolving in a box with a 
slit in its bottom. The material is evenly spread by a 
revolving brush, n, and is then pressed down upon the 
apron by two cylinders, c,c^. The tissue to be ooated 
is drawn from a roller d, to a roller, passing, on its 
way to tlie latter, successively over a roller, under a 
device, /, where a solution of indiarubber in solvent 
naphtha, or a similar adhesive solution, is applied to its 
suHaoe. and, finally, between two pressure rollers, p. gK 
Here, the tissue and apron being brought iptp oontaot, 
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the layer of finely divifled material itt transferred from 
the latter to the prepared surface of the former. — E. E. 

Textile, tiamea and mtod ; Uae of imn-hyqroacopic com- 
jminda [Boraiv and phoaphair of zinc] %n rendering 

non-inflammable, 11. Rose, Fr. Pat. 350, 37K, 

Dec. 7. 1004. 

Textile tissues, wood and similar materials, are rendcirfwl 
nondnflammable by precipitating iijxin them zinc phos- 
phate, zinc borate, or a mixture of both compounds. 
These are applied in ammoniacal solution, and liecome 
deposited in and upon the materials as the ammonia is 
voiatilieed during the process of drying the materials. 
The eonuxninds enijiloved, do no(,, it is stated, elHoresee 
or absorb moisture Irom the air. — E. B. 

VI.— COLOURING WOOD, PAPER, 

LEATHER, &c. 

{('ontinued from page 170.) 

Enolisii 1’atbnt. 

Paper, textile fainica or the like ; Coating — — tvith 
viaeoat or mirturea thereof u'ith pigments, and apparatna 
therefor. L. Lilienfeld and V. Tedesko. Vienna. 
Eng. Pat. 5214, Idarch 13, 1906. 

In order to obtain uniform coatings on continuous 
supports, the |iai>er, to which the viscose has bo<ui ajiplied, 
is passed round a supporting roller, beside or above which 
revolves a distributing roller at a suitable sjieed in a 
ilireotion contrary to that in which the paper is travelling, 
% doctor or scraper being applied to the jieriphery of the 
[listributing roller to remove the excess of viscose taken 
From the coat^^d surface by the roller. — D. B. 

Geuman Patents. 

Dyeing leather ; Process of . Act.-Ges. f. Anilinfabr. 

Ger. Pat. 1(14,504, .June 5, 1904. 

Leathbh is dyed by immersion in a solution of an amino- 
liphenylaminesulphonio aeid and an oxidising agent, 
vith or without addition of another dyestutf ; the 
iiphenylamino derivative is obtained by condensing 
D-nitrochlorobonzenesulphonic acid (KOjuSOgHiCl- 1:3:4) 
ivith Tii'phenylenedianiine, chloro-rw-phonylonediainine, 
>r w-toluylonediamine, and reducing the product. Grey- 
blue to blue-black shades are obtained on chrome leather, 
ind grey-black on ordinary leather by this method. 

—1'. F. B. 

Oyeing leather with sulphide dyestuffs ; Process of . 

J 4 . CiMBella und Co. Ger. Pat. 163,621, June 16, 1904. 
present speetfioation deals with a prooeas of dyeit^ 


leather with sulphide dyestuffs without the use of an 
alkali sulpliide as solvent, the solvent used in the 
present casi^ is m solution of a formaldehyde-hydro- 
.sul})hite compound. — F. B. 

VIL— ACIDS, ALKALIS, AND SALTS, AND 
NON.METALLIC ELEMENTS. 

{Coniinmd from page. 219.) 

Arsenic from hydrochloric acid; Remoml of — — for 
uae in the Marsh -Berzelius method, A. H. Ling and 
T. Kendle. XXJll., page 285. 

Sodium carbonate and hydroxide ; DenaiHea of aolntions of 

. R. Wegsiheider. .Monatsh. f, tlhem. 1906, 

27. 13—30. 

Tub author lias recalculated his foriniilBe (this J. 1906, 
730), as he found that some of Lunge’s uensitieH were 
hastid on water at 4" C., and others not. He has corrected 
the latter accordingly, and the resulting formul® are, 
for sodium carbonate: — 

•it <1 (w)t F {0-053.348 - 0-0^5650t -f 0-0«3603t*)Nt 

- {0-(X)l0962 - 0-0*35K3tFO-071873t*)Nt* 
or 

dt - d (w)t + (0-0103829 - 0-0*1 5527t -f- 0-07643t*)P 
F (0-0*3689 + 0-0«l 634t - 0-0»865t8)P«, 
and for sodium hydroxide 

dt - d(w)t F (0*01 1 6027 - 0-0*261 1 1 1 F 0-0«10222t*)P 

- {0-0*10817- 0-0«36748tF0-0*2034ta)P«. 

For discussion of the limits of agreement with obaerva- 
tions the original must be consulted. — J. T. D. 

Bismuth . Peroxides of . /. Oxidation of bismuth 

compounds by gaaeona chlorine in presence of potassium 
hydroxide sdution ; the ao-ralled “ bismuthic aeid ” and 
ike. Ho-cxdled “ bismuth tetroxidc. dihydrate.'* A. Outbier 
and K. Biinz. Z. anorg. Chem., MKJO. 48 . 162 — 184, 

1’uE authors mode an (-xhaiistive investigation on the 
action of gaseous chlorine on bismuth compounds in 
presence nf jxitassium hydroxide solution, DeiohleFs 
experiments (this J.. 1899, 610) being repeated. It was 
found that for the formation of peroxides of bismuth, the 
presence of alkali and its nature and concentration are of 
importance. It is only in presence of potassium hydroxide 
that compounds are formed, which yield yellow to red 
coloured products on treatment with concentrated nitric 
acid. It was found that those producte which yielded 
the largest quantity of the reo-eoloured peroxide on 
treatment witli nitric acid, contained the greatest propev- 
tion of active oxygen.^ Kotwithstanminfl notilerout 
attempts, the authors were unable, by ^ aoticm of 
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chlorine on bismuth oomwunds, in presence of wtassium 
hydroxide, to obtain uniform products or to iB<5ate from 
the reaction-products definite chemical compounds. 
They are, therefore, unable to confirm previous statements 
as to the existence of “ biamuthic acid ” and ** bismuth 
tetroxido dvliydrate,” —A, S. 

Hismttlh : Peroxides of . II, Oxidation of bismuth 

oxide by electrolytic clUvrine in presence of 'potassium 
hydroxide^ arid the so-caUed “ j^aaaitim bismvlluiteP 
A. Gutbier and R. Biinz. Z. anorg. Chom., 1900, 48, 
294—296. 

Dwcmin, in 1899 (this J., 1809, 616), stated that the 
hitherto unknown “ potassium bismuthate, KBIOq,” ih 
formed when a mixture of bismuth oxide, potaKrtumi 
^drojcide solution, and jiotasHium chlorid<i is electrolysed. 
iSie authors have rejieat-ed Oeiehler’s exfHsriincntM," but 
have never suucc'eded in obtaining a iiomogeneou.s sub- 
stance ; the product of the ob.'ctrolysis is not a “ potas- 
sium bismuthate,” but a mixtiin^ of compounils, as 
previously described (see preceding abstract). t)n treating 
the product with hot, c.oiiftmtrated nitrie acid, there is 
obtained not bismuthio acid ” as stated by Geioliler, 
but a mixture of peroxides of bisrnutli. — A. H. 

Phosphorus sulphides. II. Giran. Comptes rend., 1900, 
142, 398—100. 

Tjie author heated to a high temfwratairo in sealed tulsis, 
mixtures in various pro))oi’tions of sulphur and phosphorus, 
and deterndned their solidifying points. Tlicrc were tour 
maxima on the resulting curve, at 167'^’, 296^, 272'. and 
Jil4® C., corresponding to the tour compounds P4S;j, 

PaS^, and and tour minima indicating eutectics near 
in composition to P2H, P8, PHn, and PH3. — J. T. I). 

ftidphurj sid'phole ; The. system . K. Briickner. 

Monatsh. f. Gtu-m., 1906, 27, 49—58. 

Tltl author has systematically examined the aedion of 
sulphur on metallic sulphates, when heated with them 
in a covered porcelain erunible, or when its vapour is 
passed over the red-liot salts. The alkali and alkaline- 
earth sulphates all yield mixtures of sulphide, thiosulphate 
and polysulphide, probably formed by the following 
reactions : — 

2M08O4 + S - 2M2SO3 + «()„; 4M2HO3 - MaS -f. SM^St >4 ; 

MjBOg + 8 r.- M 2 H 2 O 3 ; 4‘'M2S20a ^ + 3M„8()4. 

The sulphates of magnesium, bervllium, and aluminium 
practically do not react with sulphur. The sulphates of 
other metals all yield sulphides, but in some eases the 
sulphide and oxide react and yield the metal (bisniutb, 
lead, antimony), and in some cases the oxide itself is 
formed' (uranium). — J. T, D. 

Chlorine; Aclion of the silent electric discharge on — . 

F. Russ. Monatsh. f. Chem., 1905, 26 , <127 — 646. 
Kellner, in 1891, patented a process for inon-asing the 
bleaching effect of ehlorino by subjecting it to the action 
of the silent electric discharge (Eng. Pat. 22,4.38 of 1891 ; 
this J,, 1892,354). Mellor, in 1904, found that chlorine, 
which had been subjected to the (dectric discharge, showed 
a shorter induction period in the reaction between hydrogen 
and chlorine under the influence of light than ordinary 
olilorine (sec (*hem. 80c. Proc., 1904, 20 , 140, 196k The 
author has investigated this “activation” of cnlormc, 
using as a basis of nnniHuroment the action of the chlorine 
on benzene. It was found that the effect is duo to the 
combined action of ultra-violet light rays and the silent 
electric discharM, and is much less pronounced if one 
of these factors he suppressed. The rate of “ activation ” 
of the chlorine is greator in a quartz vessel than in a glass 
ope, the former being penetrated more readily by the 
ultra-violet rays. Chlorine dried by means of sulphuric 
acid or phosphorus pentoxide is not so susceptible to the 
effect of the electric discharge or ultra-violet rays as 
ordinary moist chlorine. The active chlorine retains 
its activity for long periods at the ordinary temperature, 
but is rendered iMotive by boating, by the passage of 
dlbetdti sparks, or by treatmdbt with water. (See also 
1^. Pat* S62,l9ff of l«0fi i this 3„ |908. «f2.)-A, 8. 


Pyrites 5 Determination of sulphur in . P. Rasohig. 

XXm., page 285. * 

Nitrogen conib ustion ; Theory of the. . p. A. Guye. 

XI A., page 270. 

Enoi-ish Patents. 

Lime ; Process fpr hydrating . J. Reaney, jun., 

Baltimore, tLS.A. Eng. Pat. 20,464, Oct, 10, 1906. 

See U.8. Pat. 803,506 of 1906 ; this J., 1905, 1230— T. F. B. 

Leuciie and substances cmdaining the same ; Process 

far trading . A. Piva, Rome. Eng. Pat. 2463, 

Feh. 7, 1905. 

8ee Fr. Pat. 351.338 of 1905 ; this J., 1905, 845.— T. F. B. 

Air; Liquefying atmospheric in several portions 

differing in coniposilitoi, Soc. I’Air Liquido, Paris. 
Eng. Pat. 26,435, Dec. 19, 1905. Under Int. Conv., 
March 30, 190.5. 

Sick Fr. Pat. 352,856 of 1905 ; this J., 1905, 969.— T. F. B. 
United States 1‘atents. 

Potash hashing apparatus [for raw iraol], E. F. Bern- 
hardt. U.8. Pat. 813,078, Feb. 20, 1906. V., page 202. 

Metallic oxides ; Proce.ss and appa ratli s for producii^g . 

L. Fiiik-Hiiguenol. Paris. U.S. Pats. 818,785 and 
813.786, Feb. 27, 1906. 

See Fr. Pat. 312,432 of 1904 ; t his J., 1904, 936,— T. F, B. 
Frbnou Patent. 

Cupric cJdoride ; Manufacture, of - , and it^ trans- 

foimaiion into cupric sulphate. G. Darior. Fr. Pat. 
350,421, Doc. 22, 1904. 

('oPEBH turnings and water are subjected in a closed 
atone vessel (having the usual inlets and outlets) to the 
action of ehlorino gas. The action is feeble at first, but 
hocomos vigorous owing to tho tormation of cuprous 
ohlorido, which ouickly absorbs chlorine, with rise of 
temperature, to form tho cupric salt, tho solution of 
which is withdrawn and crystallised. By heating the 
crystallised cupric chloride with strong sulphuric acid, 
in a suitable vessel connected to a receiver for collection 
ol tlio hydrocbloric acid evolved, cupric sulphate is 
forniod. — E. 8. 

German Patents. 

Hydrochloric acid containing arsenic ; Process for the 

purification of . Farbwerke vorm. Meister, Lucius 

iind Briining. Ger. Pat. 164,355, April 15, 1994. 

Tub process consists in treating the impure acid with 
compounds of vanadium dioxide. When an indigo blue, 
stilphnrio acid or hydroolilonc acid solution of vanadium 
dioxide is added to hydrochloric acid containing arsenic, 
metallic arsenic is immediately precipitat«d, especially 
if tho acid bo warm. The blue colour of the VMiaditim 
dioxulo com}JOundH oiiangos to the green of vanadium 
Hosquioxide compounds. In practice the hydrochloric 
aciil gas from the salt-cake pans or furnaces is led through 
a coiH‘cntrated hydrochloric acid solution of vanadium 
dioxide contained in an earthenware vessel, perforated 
plates b(4ng provided to ensure intimate contact between 
liquid and gas. When the vanadium solution is exhausted, 
the separated arsenic is filtered off, and the vanadium 
sesquioxido re-converted into vanadium dioxide olectro- 
lytically. --A. 8. 

Sidphuric acid obtained by the contact proceti^s ; Method 
for the clarification and purification of — . M. Liebig. 
Gei. Pat 164,722, July 24, 1904. 

SiTLPHOmo acid manufactured by the contact process 
is dark-coloured, probably owing to organic impurities. 
According to this invention the acid is treated at the 
ordinary tempemtutb h pbrbiddfe. «u(Sh ks 

lekd pdT^oxide of bkrinin diefldds, ana theh thrbhgh 
h stfitahle mt«r, cip.^ 4 ft. 
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CamaUU^ (tnd other haloid dovibU ealt$ of the alkaline- 
imiihe I Apmratue for the conjtii^wMe ireaimerd of 

fuaed dectrdyaie. K. Haa« and S’. Glinicke. 

Oer. Pat. 16M13, Sm. 20, 1904. &A., page 271. 

Sodium chromate ; Klekfolytir. manufacture of from 

chrOme iton ore-. Chem, Fabr. in Billwilrdf*r vorm. 
H«ll und Sthatner A.-O. (ier. Pat. 163,641, Fob. 28, 
UHH. XIA., page 271. 

Ammonia-aoda manufacture ; Proreaa for the [declrolytic] 

treatment of the iMstc aolutiona of with recovery 

of brine for uae over again, A. Kiodel. tier. Pat. 
104,720, Match 8, 1904. XTA., page 271. 

Cijdnamide ; Proceaa for preparing ~ — - fnm audium- 
cyanamidc aiAutiona. Deutache Gold- und Silheracheide- 
Ansialt vorm. HoesahM-. Ger. Pat. 104,724, March 17, 
1904. 

SoniUM-oyANAMiDB BoluUon ia mixed with sulphnrie acid 
in Buffioient quantity to render it neutral or very faintly 
acid, the concentrations of tlio aolution and of the acid 
being ao adjusted that the total quantity of water present 
is not greater than tiiat which can he fixed by the sodium 
Hulphatc produced, to form Glauber’s salt. Tlie cake of 
Glauber’s salt and oyanamide is extracted with absolute 
alcohol nr ether, and the cyanamhle is recovered from 
the solution by crystallisation. A. S. 

Sulphuretted hydrogen awl finely dimded aulphur ; Process 

(y Prfdueing . P- Mochallc. Ger. 104,322, 

April 12. 1904. 

Rttoak (100 gnus.) is meltial with sulplnir (6 to 10 grms.), 
and heated for ten minutes ; the melt is allowed to cool, 
and is then broken up. On t reat meiit with water, hydrogen 
Hulphido is evolved, and sulphur, in a finely divided state, 
separates. The molt may, if desired, be dissolved in 
sodium carbonate solution,- ovaporate(i to dryness, and 
then treated with water, F. Ik 


vm.— GLASS, POTTERY, AND ENAMELS. 

{Continued from page 219.) 

Patters* inatcriala : Plnaticiiy of . ,T. W. Mellor. 

Trails, Eng. Ceramic Soc., 1905-6, 5, 72 — 73. 

The author heated separately ground felspar and ground 
Cornish stone with water, under great pressure (below 
76 atmosplieros) in sealed tubes for a few days, at from 
2.6(P to 30C/. Four important facts were noticed. First, 
the plasticity of tlie materials was increased, and the 
new plasticity was not of the pseudo or temporary 
chara<!t-er procluced by the addition of foreign materials 
like soft- soap, tannin, gums, &c. Second, the outlines 
of the particles, under the microscope, had lost their 
clear, sharp definition, and become more or less irregular 
and blurred. Cushman found the same difference in a 
less degree between felspar ^ouud in cold water and 
felspar ground dry. Third, tlie outlines could bo more 
really stained with Safranine or with Malacliito Green 
than before the action. Fourth, the water m which the 
materials were lioated, after t;ho action, contained a 
quantity of soluble salts. This agrees with an experiment 
of Daubr^’n. in which a solution of potassium sihcale 
was obtained by the prolonged action of water upon 
ground felspar. 

The author has applied the same treatment to other 
liodtes with the following results : —With ground flint, 
there was little, if any, perceptible difference before and 
after treatment. The plasticity of china clay was slightly 
improved, while ^ound earthenware and eliina pitehers 
“ b^me relatively quite plastic.” He points out that 
only those materials were made appreciably plastic 
that contain alkalis in combination with silica and alumina, 
and considers that liquid water and not steam is the 
potent agent* Th^jprooees works better if the water 
is changed, probably beoause this prevents Hie reoom* 
bina^pn ol tbe enable materials mb f^e bodies from 
whkui iiieis have been, reriloved.— W C. H. 


Porcelain body and ite toughneaa ; Melation between the 

comp&eiiwn of a . E. Ogdem Tuans. AmAr. 

Ceramic Soc.. 1006. 7, 870-396. 

A LABOS nupiber of mixttirei were made from the foHovHng 
raw materials : — Brandywine felspar, Golding’s flint, 
English ball clay^ English china clay, and English whiting. 
All the porcelains were burnt at the temperature of 
cone 10. It was found that an increase in the RO flintes 
(alkalis and alkaline-eartliN) increased the translueency 
and fineness of structure. The greatest toughness was 
shown with 0c26 RO, the toughness decreasing as the R< ) 
fluxes incToaso ; if part of the RO (sonsisted of lime, an 
increase in stoiiinops and toughness was noted. For the 
same HO content, an increase in clay increased the fineness 
of structure and degree of vitrification, but rendered the 
porcelain more brittle.-- A. G. L. 

China hodiea in the enamel hiln ; Cauat and prevention of 

the brown stain in . B. Moore. Trans. Eng. 

Ceramio Soc., 1906 — 6, 6 , 37 — 41. 

Brown patches and blotches sometimes api>car when the 
ware is t&ed in the eiiaiiiol kiln, although when taken from 
both the biscuit and glost ovens it may have looked sound 
and goofl (often, however, of a greenish tint* The defect 
appears to have first occurred in the Longton district 
about 25 years ago. Chemical analysis of defective pieces 
did not indicate anything almornial to account for the 
stains. The aulhw’ took as a normal china body : — 
41 parts of bone asn, 30 of stone, and 26 of clay. Exj^H- 
ments with every variety of bone procurable, (lid not snow 
the cause of the stains, and with a dry buff variety of 
.stone, green-coloured ware was always obtained, and the 
tint was improved, towards white, by an increase of this 
constituent. Brown- stained ware was, however, always 
obtained when the stone was decreafM?d, and the clay 
increa.sed, for example, with a mixture of bone, 44; 
stone, 23*6 ; and clay, 32*5 parts. 

The author diseu88e.s tlirce factors that influenced the 
introduction of such a body composition, viz. 1. Tho 
use of a very dry stone. 2 'J'oo much clay compared 
with stone. 3. An irnpropt'r system of mixing— tho most 
important of all. 

The use of a very dry stone became prevalent about 
.30 years ago, and, as tlie china body seemed deficient in 
plasticity, an increased amount of clay was employed, 
and a Imdy of the tyiie : 44 parts of bone, 28 of 8tone» and 
28 of clay came to bo used. With regard to mixing the 
change from the slip kiln to tho press, diminishRd tht^ 
chances of good mi.Mng which arose in the case of tlie slip 
lain. Further, in many cases, tho second “ ark ” in the 
slip house is not largo enough to hold tho whole of the 
charge of bone, stone ami clay, fed into tho first ark or 
rough pot,” HU that if any material is taken out of the 
Hocond ark before all tho ‘charge in tho first has been 
“ blunged,” tho slip cannot bo uniform. 

Tho author considers that tho groen colour is duo to a 
ferrous phosphate, which changes in the kiln to a ferric 
phosphato. From some oxjiorimeutB made with mixtures 
of bone ash and silica and tin^d at an “ easy ” and a full 
hoaf<, and from the losses in weight after firing, it was 
found that the phosphoric acid displaced by ailloa, 
apjiearod to distribute itself among the bases present, Whon 
the maUu’ials were wefii mixed, and not tired in layers. 
Coiise<iuently this distribution would bo most likely to 
occur in pressed ware, which is said to bo nearly always 
tlm case in practice ; pressed ware shows a darker colour 
than cast ware. — AV. H. 

Olazes ; Cornwall alone and felspar in raw lead 
L. B. Coulter. Trans. Ariier. Ceramic Soc., 1906, 7, 
366—309. 

It is found that raw lead glaxes slirink less in drying and 
burning when Cornwall stouo is used as an ingredient 
with fmspar, the reason being that when the latter is noddy 
additional alumina in tho form of clay must bty ouptuiad, 
and that the clay hae a liigh drying and burning ohnnk^fA 
If tho Cornwall stone or felspar is used merek as a oouFce 
of alkali, the first produces ^e more fusible glaie tor a JoW 
jMquiromont of alkalL Whilst, if muj^ alkah 
labpar givaa « mdra lutibW giaae. This acisos 
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jf&ot that in the Cornwall Htone the alkaline-earthi and 
olkalia ore already more or leas combined with the alumina 
and (dlictt, an<l hence fudo more readily than ia the case 
with felspar, to which additional sihca and alumina must 
be abided ; on the other hand, if much alkali is wanted, 
the q^uantiticH of alumina and silica added, if it is intro- 
duced as Cornwall stone, are so liigh as to give a refractory 
glaze. The cost of Cornwall stone glazes exceeds that of 
felspar glazes liy about 2 or 3 |)er (icnt. (in the United 
Htates). — A. 0. 


OUizen ; SfdnhiliticM of vwiaUic oxuhn in - - ■ . 7. and 11 , 

C. K. Ranisden. Trans. Kng. Ceramic Hoc., 1905— d, 6, 

1 — 23 . 

Glazes arc mixtures of various silicates and boiatcs and 
(5annot be regarded as dclinitc cliemical compoutulH. 
The physical cliaractenstics of a glaze arc those ot a solul 
solution. Tlu' section of a piece oi glazed ware shows three 
layers — (a) an outer skin ot (‘Icar glaze, (/>) an intermediate 
layer consisting of glaze and hodv mixed in varying pro- 
portions and (r) the body itself. As in the case of 
the aqueous solution of a salt, so in the ease of a 
glaze to whifih an excess of a metallic oxide has Imtu 
added ; after cooling. thci(‘ is im evidence at present 
OB to what are the relativi' proportions of oxide 
which has been dissolved and then again separated, 
and oxide which has been undissolved all through 
the exiieriment. Further, in the <%He of glazes, tiie 
colouring matter which has hern dissolved may sepa- 
rat(5, not as free oxide, but combined with some (‘on- 
stituents of the glaze, ^'h^* amoimt of metallic oxiile that 
a glaze can take up whilst still reniainmg clear de|Mnids 
mx)n (a) the chemical composition ot the glaze, (h) th(‘ 
physical properties of the glaze, such as visco.sity, tluidity, 
®e., (c) the physical comlilum of the chromatic oxide, 
(d) the tem|ieratiin' to which it is subjected, and (< ) the 
rate of cooling. 

The objei't of the investigation was to gam infonnation 
on these points, and also to noti^ the eflect of variations 
of the glaze tonnula, and of temperature on the colour 
obtained; the effect of variations oi thi^ amount ot 
metallic oxide us<id, and what volatilisation of it, if any, 
occurred. Twelve senes of glazi^s, maturing at about 
1060® C., were matle, the proportions ol the constituents 
being varied in the individual members of each series. 
The glazes ranged from the comparatively Kim|)l(! mixtures 
of litharge anil silica to more complex forms containing 
sodium carbonate, lime, bone acid, &c. ; wherever 
possible they w'itc eompoundeil “ raw,” only those 
containing alkalis and bone acid being fritt(*d. Definite 
percentages of oxides of nickel, mangariese, chromium, 
copper, iron, cobalt and uranium were introduced (only 
the first and second are considered m this jiajier). At 
least three different mixtures i»f each oxide were made 
with each glaze, and fired at ItXXk", 1050 , and IlOO'" U. ; 
the cooling curves are given for each temperature, tlie lust 
being steeper than either ot the others. .All the trials 
with plumbie glazes were tired under fire-clay boxes, 
ameared with a particular glaze (l•0Dh(); 0 - 1 A 1205 ; 

l« 2 Si 02 ); and the leadless trials iimler boxes smeared 
with a glaze of the following coiiqmsition ; — 


O-ffNoaO 

04CaO 


O-lAlgOa 


( 2-5HiOa 
I OTDk^tlx. 


I. Nickel oridv. — 'I’lie solubility of this oxide, in glazes 
maturing at a temperature not exceeding 1100*^ never 
exceeds I jier cent, of the protoxide, but varies Hitli the 
com position of the glaze. In lead glazes the amount of 
nickel oxide dissolvcil can be increased liy raising the 
a^iidity to D5 molecular part, by increasing tin* content of 
silica,* and also in the same way with alkali glazes, and an 
increase of temperature in both cases seems to increase 
the solubility. In both lead and alkali glazes the sulu- 
bility ia increased by substituting boric acid for silica, 
while maintaining the high acidity ; but the molecular 
ratio of aHica toboric acid must never be less than 2 to I, or 
opaiescenco will occur, even with mwierately quick cooling, 
'llie aolubility is also increased by the addition of a small 
qtumtity of tin oxide, not exceeding 2 per cent,, to a lead 
^aie{ the inoreaa^ solubility is probably due to the 


solution of a small quantity of tin oxide in the glaze, the 
acidity of which is thus increased. In both lead and 
alkali glazes an increase in alumina decreases the solu- 
bility of the nickel oxide, and raising the firing tem- 
perature doi M not counteract its effect ; on the other 
hand, devitrification may occur if the alumina content is 
decreased too much. To ensure solubility in the absence 
of ligU baM<*H, the PbO must not be Joss than 0*7 of a 
molecular part ; it the PbO exceeds that amount, the 
solubility may be increased by replacing a portion of it 
by other RO bases, such as lime, zinc oxide, and, in some 
(!aseM, magnesia. I'lioiigh no single oxide is as jiowerful 
a solvent as lead oxide, yet a mixture of bases is better 
than any one alone. Zinc oxide increases the solubility 
in a very dintinct way. and may replace lead oxide u]) to 
0*2 of a molecular part. 'I’he solubility is also increased 
by replacing lead oxide and other RO bases by alkalis. 

It was tbund from the trials that the best results were 
obtained at a firing t(!m|»erat ui*e of 1050'^; in most cases 
at IKK)*^ 0. dark spots la-curred, due to local separation 
of t.lie nickel oxifie. 'J'hese separations are less likely to 
occur when the rate of cooling is rapid. With lead glazes 
the colour was straw- brown, excojit when magnesia was 
present, when the colour became distinctly green, 
esjK^cially at 1 lOO*^ U. 'J'lie alkali glazes were grey, but an 
iiu'i-case of nickel oxide, alumina, or liorio acid in them 
converted the colour to brown. No volatilisation of nickel 
oxide WHS detected in these ex}M*rimentH. 

//. Manganenr oxide , — In this set of exfierimonts, 
inanganese carbonate was used in amounts equivalent 
to I, 2, and 4 ficr cent of the monoxide, and with the 
glazes used, the amounts dissolved varied between the.so 
extremes, at tcmpciatiireH below 1100' C. I'he solubility 
ih increased by altering tin* composition of the glaze m the 
.same ways as described for iiijhcl oxide, with two 
exceptions. Unlike mckcl oxide, the solubility of man- 
ganese oxide is not affected by the addition of alumina 
to an alkali glaze. In botli the oxides considered, tJie 
decrease in solubility tliat accompanies the increase of 
alumina, may b(' diK^ to the iiicreaHcd viseosity of the 
glaz<* by alumina. In the case ot manganese oxide, the 
1 rejilacement of part of tlie silica by bone acid does not 
increase the solubility ot the oxide. Though tiring at 
105(r increased the amount of oxule dissolved, better 
eolours wi'ie obtainiHl at lOt.H)'^ (!., and, as before, coloured 
H(‘panitionH are less likely to occur whiui the rate of (;ooljng 
is raiml. I’lie colour ot the glazes with inanganese oxide, 
generally claret- brown, is considerably modified by 
altenirion in the composition of the glazes, and of the tiring 
temjM'ralure. An increase of silica, or the jiresenee of 
litharge, zinc oxide or lime, gavi' pink tints, but alumina 
and bone acid g«v(' brown tints. The only indication 
of volatilisation was that some of the glazes, containing 
4 per cent, of manganese monoxide, werii eoated with a 
film, apparently of condensed manganese oxide. 

The colouring matter is tlie most exfwmsive component 
of “ majolica ” glazes ; lienee these experiments have a 
practical value, in that they show the conditions necessary 
lor the solubility of the oxide, and the conditions that 
affect the colour, which is generally ladter when the 
solubility is eomplele, whilst many defects ai’ise from the 
separation in the glaze of colouring compounds and from 
su|wrHaturntion. - VV. U. H. 

\OlasH\ lieakern, U.S. Customs Decision, 

Jan. 22, 190tk 

Rf.akerh useil for chmnical purposes are dutiable at 
Off jxw cent, ud Pnlorem as “ blown glass ware ” under 
paragraph 100 of the present tariff. IT.H.] H. W. M. 


(ilnHsivnre ; ('hvtnicfd - — . U.H. fhistorns Decision, 
Jan. 29, IIKK). 

PMoTOOTiAriiio baths and glass tubing are dutiable at (K) per 
cent. valorem under iiaragrajih iOO, as ” blown glass- 
ware,” and evaporating dishes, the edges of which had 
been ground and polished, are dutiable at the same rate 
and the same paragraph as ” ground glassware.” 



MtMb » 1 , 1M« J Cl. lx.— BUILDING MAtBBlALS, 


Knoush Patknt. 

Clay or similar mttcriah ; Drying of vhrious substances, 

stick as . 1’. M. Stooker, 8t. Austell, Cornwall. 

Eng. Pat. 2102, Feb. 2, 1906. 

Tiiia invention consisls essentially in sociiriiig a inort* 
oven heating of the drying chamber bv arranging that 
the air necessary for the (lombustion of the producer or 
other gas in the flm*s Isilow tho drying chamber, enters 
by a number of iM)rts dislTlbuted along thesis Hues. The 
Hues may Iw constructed according to the inventor’s 
Eng. Pat. 2097 of 1906 (this J., 1900, 219).- A. C. J.. 

Fuench Patent. 

(CVmmir objects.] i'.sr tn the eeranne itnluHtni of curtli.s 
ocevrriug in aUinoal d(po.sit.<i. either nuturdUy of sprcial 
composition, or cist’ artificoUh/ rntjvd. J. Dossane. 
First Addition, dated Si^pt. 27. I'lKlS, to Kr. J’at. 354,201, 
May 9, liK>5 (this ,J., 190.7, 1110). 

In order to do away with t he grinding of llic worlo^d clay, 
a.s described in the main patent, which grinding is necessary 
only to incorfioraO; uncombmed particles of iron oxide 
and of silica with Uie mass, tlie elay is puri(ic*d from 
these particles by Icvigation as usual. The resulting loss 
of about 16 {ht cent, of the material is more than counter- 
balanced by the gam due to avoiding grinding, requiring 
a lower tem|)cratvjre for the burtimg and viving higher 
value to the finished article. - A. (r. L, 


IX.— BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

(( Jo nt tuned from page 220.) 

Han.rUe ; Admntogt s of — — u.s a reftaclory tuatcrml. 
A. J. .\ubrey. F.ng. and Mining J., 1900, 81, 

217 -21H. 

The advantages of bau.vite us a refractory material ior 
lining oixm-heartli furnaces, lotary cement kilns and 
leaiJ- refining furnaces arc discussed. It is stated that a 
lining of bauxite, 0 in. thick, iii a cement kiln was in good 
condition after Inn months’ continuous service, and that, 
as a lining for leotl-rcHning furiiaces, bauxite lasts from 
live to SIX times as long as tirebncU, — A. S. 

Uniteo Htatem Patents 

Dust in roiuJs ; Droccss for the prevetditm and laying 

of . W. M. 8andiB0n, ,\yt()U, Scotland, Assignor 

to H. Ck McKerrow, NewUm, Mass. U.S. Pat. 813, 3S9, 
Feb. 20. I90H. 

Hk» Eng. Pat. 18,9tJ4 of 1904 ; this 1906, 443.— T. F. P. 

CemetU-kiln ; OsciUaiing . P. K. Kldred, Pronxvillc, 

N.Y., Assignor to Combustion Utilities (b.. New York, 
N.Y. U.8. Pat. 812,834, Feb. 20, IlHiH. 

The cement-kiln consists of an incliimd barrel, lined with 
refractory matmial, of greater lateral than vertical dia- 
Jiieter, and which caif be automatically rocked. The 
kiln ta))erh from the lower eiul, at which there is arranged 
an exterioi furnace with grate and ash-jiit, to tho higher 
end, which comniunicateM with a stack and feed for the 
raw material. A conduit Httetl with a fan- blower is also 
arranged so as to return products of combustion from 
the stack end to the aHli-fiit l>elow the grate. — A. (J. L 

Cement ; Production of , P. (Jrau, Krats&wiock, 

Germany. U.8. Pat. 813,906, Feb. 27, 1900. 

8s£ Fr. Pat. 343,162 of 1904 ; this J., 1904, 985.—T. F. B. 

Fkinch Patkkth. 

Building 'tnaicrial ; SUi 00 'CA:idc/areovi^~ ' (’. do la 
Ruoho. Fr. Pat, 360,340, Nov. 23, 1904. 

8ix Eng. Pat 26,884 of 1904 ; this J., 1906, 1233-~T.F.B. 


ctAiifH, ^c. a. X.- metalluiigy. m 


TexliU tissues and wood ; Use of nm-hygromyfiic com* 
pounds [Borale and phosphate of zine] in rendering 
non’in/lammable. H. Pat. 360,378, Dee. 7, 

1904. V,, page 2«3. 

Wood ; Process of cAtulking during impregnation or 

dyeing, G, Kron. Fr. Pat. 368,002, Oct 17, 1906. 
Under Int Conv., Jan. 9, 1906. 

I See Eng. Pat. 20,791 of 1906; this J., 1900, 122.— T.F.B. 

I 

I Fireproofing combustible materials : /Solution for . 

The Fire- Resisting Corporation, LUi. Fr. Pat. 368,730, 

I Oct. 21, 1906. Under Int. Conv., March 13, 1906. 

' See Eng. Pat. 5209 of 1905 ; this J., 1900, 182.— T. F. B. 

I atone and pavtments ; Manufacture of artificial 

E. Phihpix*. Fr. l^at. 360,439. Dec. :10, 1904. 
i Fur making artificial stone, 1000 litres of sea-sand, and 
j 6(K) of calcined magnesia are mixed with 76 litres of a 
! inagncaiuiu chloride solution at ,34'’ B., containing 1 per 
j cent- by weight of calcined alum, 2 of xinc, carbonate, 

I 3 of le^ acetate, and 2 of mercuric chloride, and with 
1 26 litres of a solution of zinc sulphate! at Pi'" B. For 
j pavements, wall-facings, &c., 26 litres of soft sawdust, 

I 2 of crushed stone. &i\. and 9 of magnesia are miaed 
I with Huflicient of the above two liquids to give a semi- 
! liquid paste. — A. L. 

; Fiirnaet with generator gas us fuel, for roasting limestone, 
dolomdt' and other analogous materials, E. SchmatoUa. 
First Atldiiion. dated Sept. 26, 1906, to Fi'. Pat. 362,649, 
Feb. 17. 1906. 

, 4'irK imi»rovement m tlic funiae.e described in the main 
! jiateni (oonqiare Eng. Pat. 4246 of 1906; this J., 1905, 

I 925) eonsists in distributing the gas by bringing the 
j latter through a channel to the middle of thtj base of the 
furnai'o, the channel then .divi<iing into others arranged 
j in a eros.H, star or T -form. Those chaunelH end m the 
1 lEscimding oiuw. A jiortion of thi^ gas is intiTKlncod into 
I the inferior of the furnace by a central channel ascending 
I directly from the niitldle of the base of the furnace. — B.^ 

I Sdicon carbide ; Process of making solid motdded forms 

■ of . Gobi'. Siemens und Uo. Fr, Pat. 368,699, 

I Oct. 17, 1906. 

I See Eng. Pat. 21,347 of 1906 ; this J., 1900, 122.— T. F. B. 

I Cement ; Manufacture of impermeable, and acid-resisting 

' . P. Jjiebold. First Addition, dated Oct. 6, 1906, 

; to Fr. Pat. 345,421, Aug. 8, 1904 (this J., 1905, 31). 

In the present modification the impregnation of the 
burnt but unground cement with a solution of a fatty 
material is made whilst the eoment is still warm (at about 
60^^ (k), th(i water used for dissolving the fatty matorial 
lieing quickly driven off by the heat contained in tho 
cement, which latter can consequently be ground imme- 
ihately after the inipreguatiou. Suitable fatty materialH 
' are |R*r cent, of Jayian wax or j jier cent, of fatty acida 
(steanno) dissolved in a Jiot alkaline solution. — A. G. L. 

X.-METALLURGY. 

(Conti n tad from, page 222.) 

Hie tide and p red piloted zinc siUphidc ; liotisting of . 

J. Krutwig. Congres do Cliim. Pharm., lii^go, 8w, 
11., 419. 

When blende or precipitated zinc sulphide is heated 
in a stream of air, deoomjiosition begins about 460® (1 
with the former, and 327® U. with the hitter ; in a stream 
of oxygen the resiiective temjieraturos are 366® attd 2^ 0, 
At temperatures above these, the deootnpoeition of the 
precipitated sulphide is always more rapid, and proceeds 
farther than that of blende, and is, indeed, more rapid 
in air than that of blende in otygen. In no ca# is the 
Xn-oportion of sulphate formed considerable ; its absolute 
amount increases with the temperatiue, though but sU|^% 
(to 6 — 8 |>er oSnt), but the ratio of sulphate to oi^me is 
smaller at high than at low temperatures. Tins is 



tuoch m, iwi 


Cl. Vm.-GLA8S. POTTBBY, h. ENAMELS. 


jf&ot that in the Cornwall Htone the alkaline-earthi and 
olkalia ore already more or leas combined with the alumina 
and (dlictt, an<l hence fudo more readily than ia the case 
with felspar, to which additional sihca and alumina must 
be abided ; on the other hand, if much alkali is wanted, 
the q^uantiticH of alumina and silica added, if it is intro- 
duced as Cornwall stone, are so liigh as to give a refractory 
glaze. The cost of Cornwall stone glazes exceeds that of 
felspar glazes liy about 2 or 3 |)er (icnt. (in the United 
Htates). — A. 0. 


OUizen ; SfdnhiliticM of vwiaUic oxuhn in - - ■ . 7. and 11 , 

C. K. Ranisden. Trans. Kng. Ceramic Hoc., 1905— d, 6, 

1 — 23 . 

Glazes arc mixtures of various silicates and boiatcs and 
(5annot be regarded as dclinitc cliemical compoutulH. 
The physical cliaractenstics of a glaze arc those ot a solul 
solution. Tlu' section of a piece oi glazed ware shows three 
layers — (a) an outer skin ot (‘Icar glaze, (/>) an intermediate 
layer consisting of glaze and hodv mixed in varying pro- 
portions and (r) the body itself. As in the case of 
the aqueous solution of a salt, so in the ease of a 
glaze to whifih an excess of a metallic oxide has Imtu 
added ; after cooling. thci(‘ is im evidence at present 
OB to what are the relativi' proportions of oxide 
which has been dissolved and then again separated, 
and oxide which has been undissolved all through 
the exiieriment. Further, in the <%He of glazes, tiie 
colouring matter which has hern dissolved may sepa- 
rat(5, not as free oxide, but combined with some (‘on- 
stituents of the glaze, ^'h^* amoimt of metallic oxiile that 
a glaze can take up whilst still reniainmg clear de|Mnids 
mx)n (a) the chemical composition ot the glaze, (h) th(‘ 
physical properties of the glaze, such as visco.sity, tluidity, 
®e., (c) the physical comlilum of the chromatic oxide, 
(d) the tem|ieratiin' to which it is subjected, and (< ) the 
rate of cooling. 

The objei't of the investigation was to gam infonnation 
on these points, and also to noti^ the eflect of variations 
of the glaze tonnula, and of temperature on the colour 
obtained; the effect of variations oi thi^ amount ot 
metallic oxide us<id, and what volatilisation of it, if any, 
occurred. Twelve senes of glazi^s, maturing at about 
1060® C., were matle, the proportions ol the constituents 
being varied in the individual members of each series. 
The glazes ranged from the comparatively Kim|)l(! mixtures 
of litharge anil silica to more complex forms containing 
sodium carbonate, lime, bone acid, &c. ; wherever 
possible they w'itc eompoundeil “ raw,” only those 
containing alkalis and bone acid being fritt(*d. Definite 
percentages of oxides of nickel, mangariese, chromium, 
copper, iron, cobalt and uranium were introduced (only 
the first and second are considered m this jiajier). At 
least three different mixtures i»f each oxide were made 
with each glaze, and fired at ItXXk", 1050 , and IlOO'" U. ; 
the cooling curves are given for each temperature, tlie lust 
being steeper than either ot the others. .All the trials 
with plumbie glazes were tired under fire-clay boxes, 
ameared with a particular glaze (l•0Dh(); 0 - 1 A 1205 ; 

l« 2 Si 02 ); and the leadless trials iimler boxes smeared 
with a glaze of the following coiiqmsition ; — 


O-ffNoaO 

04CaO 


O-lAlgOa 


( 2-5HiOa 
I OTDk^tlx. 


I. Nickel oridv. — 'I’lie solubility of this oxide, in glazes 
maturing at a temperature not exceeding 1100*^ never 
exceeds I jier cent, of the protoxide, but varies Hitli the 
com position of the glaze. In lead glazes the amount of 
nickel oxide dissolvcil can be increased liy raising the 
a^iidity to D5 molecular part, by increasing tin* content of 
silica,* and also in the same way with alkali glazes, and an 
increase of temperature in both cases seems to increase 
the solubility. In both lead and alkali glazes the sulu- 
bility ia increased by substituting boric acid for silica, 
while maintaining the high acidity ; but the molecular 
ratio of aHica toboric acid must never be less than 2 to I, or 
opaiescenco will occur, even with mwierately quick cooling, 
'llie aolubility is also increased by the addition of a small 
qtumtity of tin oxide, not exceeding 2 per cent,, to a lead 
^aie{ the inoreaa^ solubility is probably due to the 


solution of a small quantity of tin oxide in the glaze, the 
acidity of which is thus increased. In both lead and 
alkali glazes an increase in alumina decreases the solu- 
bility of the nickel oxide, and raising the firing tem- 
perature doi M not counteract its effect ; on the other 
hand, devitrification may occur if the alumina content is 
decreased too much. To ensure solubility in the absence 
of ligU baM<*H, the PbO must not be Joss than 0*7 of a 
molecular part ; it the PbO exceeds that amount, the 
solubility may be increased by replacing a portion of it 
by other RO bases, such as lime, zinc oxide, and, in some 
(!aseM, magnesia. I'lioiigh no single oxide is as jiowerful 
a solvent as lead oxide, yet a mixture of bases is better 
than any one alone. Zinc oxide increases the solubility 
in a very dintinct way. and may replace lead oxide u]) to 
0*2 of a molecular part. 'I’he solubility is also increased 
by replacing lead oxide and other RO bases by alkalis. 

It was tbund from the trials that the best results were 
obtained at a firing t(!m|»erat ui*e of 1050'^; in most cases 
at IKK)*^ 0. dark spots la-curred, due to local separation 
of t.lie nickel oxifie. 'J'hese separations are less likely to 
occur when the rate of cooling is rapid. With lead glazes 
the colour was straw- brown, excojit when magnesia was 
present, when the colour became distinctly green, 
esjK^cially at 1 lOO*^ U. 'J'lie alkali glazes were grey, but an 
iiu'i-case of nickel oxide, alumina, or liorio acid in them 
converted the colour to brown. No volatilisation of nickel 
oxide WHS detected in these ex}M*rimentH. 

//. Manganenr oxide , — In this set of exfierimonts, 
inanganese carbonate was used in amounts equivalent 
to I, 2, and 4 ficr cent of the monoxide, and with the 
glazes used, the amounts dissolved varied between the.so 
extremes, at tcmpciatiireH below 1100' C. I'he solubility 
ih increased by altering tin* composition of the glaze m the 
.same ways as described for iiijhcl oxide, with two 
exceptions. Unlike mckcl oxide, the solubility of man- 
ganese oxide is not affected by the addition of alumina 
to an alkali glaze. In botli the oxides considered, tJie 
decrease in solubility tliat accompanies the increase of 
alumina, may b(' diK^ to the iiicreaHcd viseosity of the 
glaz<* by alumina. In the case ot manganese oxide, the 
1 rejilacement of part of tlie silica by bone acid does not 
increase the solubility ot the oxide. Though tiring at 
105(r increased the amount of oxule dissolved, better 
eolours wi'ie obtainiHl at lOt.H)'^ (!., and, as before, coloured 
H(‘panitionH are less likely to occur whiui the rate of (;ooljng 
is raiml. I’lie colour ot the glazes with inanganese oxide, 
generally claret- brown, is considerably modified by 
altenirion in the composition of the glazes, and of the tiring 
temjM'ralure. An increase of silica, or the jiresenee of 
litharge, zinc oxide or lime, gavi' pink tints, but alumina 
and bone acid g«v(' brown tints. The only indication 
of volatilisation was that some of the glazes, containing 
4 per cent, of manganese monoxide, werii eoated with a 
film, apparently of condensed manganese oxide. 

The colouring matter is tlie most exfwmsive component 
of “ majolica ” glazes ; lienee these experiments have a 
practical value, in that they show the conditions necessary 
lor the solubility of the oxide, and the conditions that 
affect the colour, which is generally ladter when the 
solubility is eomplele, whilst many defects ai’ise from the 
separation in the glaze of colouring compounds and from 
su|wrHaturntion. - VV. U. H. 

\OlasH\ lieakern, U.S. Customs Decision, 

Jan. 22, 190tk 

Rf.akerh useil for chmnical purposes are dutiable at 
Off jxw cent, ud Pnlorem as “ blown glass ware ” under 
paragraph 100 of the present tariff. IT.H.] H. W. M. 


(ilnHsivnre ; ('hvtnicfd - — . U.H. fhistorns Decision, 
Jan. 29, IIKK). 

PMoTOOTiAriiio baths and glass tubing are dutiable at (K) per 
cent. valorem under iiaragrajih iOO, as ” blown glass- 
ware,” and evaporating dishes, the edges of which had 
been ground and polished, are dutiable at the same rate 
and the same paragraph as ” ground glassware.” 






b«Uiw iwolimga^ or moM flu* odded, if found 
u»«a » pmrw Atojarooflng tolutiaD i« obtoiood. 
iaif li dr&wa off, aad tho hating of tiut raaidue 
OQatioufid mitil the Utter ie dry, when it is “ bruised ” 
^ from whioh metaUio eiao is removed by 

V, ft rtwidue, coasisting of aino ojdde and 

oWi^do, 4o., ii used as a iUoproof paint. The addition 
of lime may be omitted if the solution obtained is euffi* 
dently dear without it.-~A. G. L. 

; A^raiut for diainiegraiing . G. K. Ham- 

f^t. Beaver, Pa., U.S.A. £ng. Pat. 22,932, Nov. 8, 
1005. 

Ths molten slag while flowing in a tube or conduit is 
subjected to the a(jtiou of a stream of water moving in the 
satne direction, whereby it is thrown laterally otiiwards 
against the walls of the tube and completely disintegrated. 

~ J. H. 0. 

Uhitrh States Patbwth. 

Iron ore; Process of reducing . (;. M West man, 

New York. U.S. Pat. 81*2.247, Feb J 3, IlMMi. 

Wateu is sprayed into a ( urrent of air, and tin* air is ilicii 
heated to vaporise the water. The mixed air and Htoam 
are passed through ineandesoent eoko mixed Mitli lime- 
stone, whereby a mixture of carbon monoxide and 
hydrogmi, free from sulpliur, is formwl. The proportion 
of air to steam is so regulated that the temperature of the 
gaseous tnixture jirodueed is about IKMF C.. and this 
mixture is caused to act upon the ore to he re<luccd in 
presence of a small jiorceiiiage of carbon. —A. S. 

Mnngancse steel ; Process of treating [toughening] . 

W. Hrintoii, Hicli Bridge, N.J,. Assignor to Taylor froii 
and Hteel (^o.. New Jersey. Ik8. Pat. 812,81 1,* Feb. 20 

im * , 

The invention relates to a method of toughening man* 
ganese-BtecI. The stool is cast into its finished shape, 
allowed to solidify to a point at whieli it can he handled, 
and then covered with sand to check the cooling and to 
retain within the casting a part of its original heat, corrcH* 
ponding to a temperature of from 150'' to KXMF F., 
according to the size, character and design of tlie article. 
At this jpoint the steel is placed in a furnaco provioiisly 
heated to a temperature substantially corresponding to 
that of the article, heated rapidly to a predetermined 
temperature above a forging (emperaturc, and then 
quickly cooled by immersing it in water. — A. S. 

Metals [Iron and steel] ; Process of trocUing . H. H. 

Goodsell, Indiana Harbor, Ind, U.S, Pat 813 20(1 
Feb. 20, 1900. 

X*t.ATHB of sheet ii'on and steel are pass(‘d through a 
volatUe liquid, dried by aid of heat, and then subjected 
to the action of h body of vapour Ijeated unequally in 
different portions theveof, the plates bemg first expose<l 
to portions of vapour at a relatively low temperature 
(400° F.) and then to portions of successively higher 
temnerature (up to 900 —1200° F.). The plates ere 
finally allowed to gradually cool in the open air. -A. S. 

Smelting and concerting ores ; Process and a^iMiratus for \ 

. A. M, Ihiy, Butte, Mont. U.S. I’ats. 812,180 I 

and 812,785, Feb. 13, 1900. 1 



jircMsurc from the main blast-pipe, o, through some of the 
t-ny»^re8 to the top of the ore-ciiarge, and injecting with 
.s(!parate and distinct air-blasts, fuel, fluxes and suicious 
materials from closed reservoirs, t. The tuyeres are 
formed with fusible extensions, x, so that the blast* of air, 
&c., arc still inject-od near the “ melting-level ” ae the 
fusion of the oro-(?!iarge proceeds dow’nwards. — A. S. 

Ores ; Process of treating . E. W, Arnold, Assignor ♦ 

to V. Selna, San Francisco, Cal. U.S. Pat. 812,475, 
Feb. 1.3, 190(j. 

The process consists in “heating a body of oretoinocun- 
desceaco by directing into and against the ore a blast of a 
suitable hydrocarbon, and impregnating the inenndfscont 
ore with a mixture of chlorine gas and charcoal-funies, ip 
the proportion of about 2 parts of chlorine to 1 part di, 
clmrcoal-fumes.” — A. S. 

Precious mxiala ; Apparatus jar treating slimi, dfC., /or 

the reroverg of . (A Gluyas, Johannesburg, Trunu- 

vaal. U.S. Put. 812,418, Feb. 13, 1906. 

The apparatus consists of a series of elevating- wheel*, 
each wheel being provided with a number of sets of ele- 
vating buckets, into wliich the material is fed in succeaeioi^. 
Interposed between the different elevating- wheels are 
aerating devices consisting of a number of “ superposed 
j helically-disposed launders.” — A, S. ■ 

Aluminium ;• ^fetlml of nranulaling . W. Hoaklz^y 

Uagrange, 111. U.H. Pat. 812,493, Feb. 1.3, 1906. 

Ai '(MINIUM and otiier metals, the oxides of wliich have a 
high melting point, are granulnted liy forcing an oxidising 
gas into the molten metal whilst subjecting tl^.ktW 
to mechunical stirring or agitation. As the mass co^,lt 
solidifies in the form of superficially oxidised partlolel 

—A. a 

j 

Titanium ; Process of combining wUh otkef fHCffcUs* 

F. K. Uanda, Now Vork, Assignor to OliromO Steel 
Works. Chrome, N.J. U.S. Pat. 813,278, Feb. 20, 1906. 


liiE apparatus conHists of a smelting vessel, a, provided 
W'lth a wiud-box, r, an<l tuyeres, k, and mounted on trun- 
nions. Uno of the trunnions, c, is liollow, ami coni- 
i^nioates through the passage, f, with the wind-box, c. 
rhia trunnion has a dotaclmhie extension, m, which turns 
in the sleeve, n, on the main air supply or blast-pine, o. 
There is also a number of closed rocejitacles, t, for iiolding 
fluent material ” (fuel, fluxes, silii’ious materials), eaeli 
of which is connected at the top with a source of compn^ssed 
air, 4nd has at the bottom a valve-coptroKed eonnectiun. 
u>, wth an aiixiliaiT b]att-pipe, v. The auxiliary blast- 
pvpM ar* ooKinentad with flospble pipes, s, joined inside 
intt trunaioii exiension, to pipes, r, ^ leading to some of 
The proeess oonsista in oovering the oliarge 
of or* tsilh a tnoltM substaaoe oontaining sufllelent heat 
‘406 fusion of the charge, sup|uying air under 


Titaniu.m-ubartno material, and the material wldch is to 
bo combined Avitli titanium, are melted separately, wid the 
mult on substances poured simultaneously into % suitablo 
reccptaelo. For example, titanium is combined with iron 
Or steel by melting ferro-titoninm by the action of an 
electric current and adding it to the iron steel wideh has 
becji melted separately. — 4. S. 

Soldering componntL A. B. Hussey, Chicago, HI, U.S. 

Pat. 812,494, Feb, 13, 1906. 

Soft soldering metal, composed, for a^mple, of 1 part 
of tin and 8 porfai of lead, is granulated, *rtixed with bees- 
wax impregnated with zinc boride, formed into bars or 
sticks, and coated with a skin of metal, e,f., tinfoil, ftiqible 
at a moderate temperature. The b^wax way l»o 
hardened by .adu&xturfi with. nshU’rrA-.,#.. * . 




W 






1M* ^2^09312 of 1905 j preceding th<we.--^1'. 


':’^,:)jf,''; ^ Fnwfftitt l»AT*NTd. 

6} — < — and fusion of reduction of »ro« 
KkfSSSf or metals. E. T* J^ohrAb. Fr. Pat. 

‘ V ^^7>0, Oct 21, 1905. Under Int. Conv., Oct 21, 1904. 

y. Pat 22,688 of 1904 ; this J., 1905, 1019.- T. F. B. 

it manure [from staff j ‘ Assimilable . 

i-ur. Fr. Pat. 350,443, Dec. 31, 1904. XV., page 


tide, vellt, IMiUI 
lumMw tome wood it ie» on iuo in the 
Meet M atarted, end eoil it wtdaan^ intooSiM' 
the hoppera, 12, through the d , . . 

fn'ovided with aorr 
trough the pipee, 


jW. „ 
pA. 


With caknreous ganffue 
. Ji cTc 


„ - . Process of concentrating 
le Coppet Fr. Pat. 358,089, Oct 6, 

ate is firat roaated and then e.vposed to the atniuH* 
nhiim. «/VMer«Ky the lime formcMl on roasting falln to a fine 
. bo separated more oi less completely 

CWmg and drying of large volumes of moist air [for 

, m^urnaceaU Continuous process for . JMasch. 

Allit Humboldt Fr. Pat 358,6i:j. Oct 14, 1905. 

m^Bt air is first passed, under considerable pressure, 
wmm cooling chamber, the cooling coils of which 
auw bocoined covered with ioc. and through which the 
SIS W^ium IS not circulating. The ice is melted 
i I* partially cooled, and is then passed at a 


being pro 
coal throi 


! “ ■“ r"'»*“‘y V.V.V/IVV., n.i,« in mvii passeu ai a 

, tomr JfW««ure througli other cooling chambers through 
coiU of which the I'ooling agent is circulating. The 
etnmff moiHtiii<*>> ia 4l... :i fL. , 


' lAyis oi 


of which the I'ooling age 

y-J moisture is despositetl on the coils as ice, and 
e e^ed, dried air passes away. By a system of valves 
^ dampers the dirwtimi of the air through the series 
f W Wmers can be varied, so that, while some are working 
ignTfly as coders, others are having the ice molted by 
,g® Farther claim is made for utilising 

™ of the waste gases from a blast, -fumaco or from 
gj-engiues to liberate the ammonia used as the refri- 
Igjttog mjdium from the water hy wliieh it has been 
' ^l■wl)ed after it has effected the cooling. — W» H. C. 

'ir'. 'I- 

^ wet. 18, 1905. Under Int. Conv., Juno 30, 1905. 

furnace is sliown in cross-section in t lie accompanying 
/Flifrani. It consists of an ore-chambcr surrounded by 
^ 1 *** disposed above a fuel-chamber 7 

is dso suiTOunded by a water- jiwket, 8, 9, and 
ld« the whole length of the furnace. Two sets of 



pines, 16, are connected to pipes, H, by tubes, 17, soW 
a downward current of air passes thrpngh 16, and preVanti 
the coal becoming ignited before it reaches thefu^-chambar, 
When the cool in^lie fuel-chamber is hl»ted to inoandea 
cencB, ore is fed in at the top of the furnace, and graduallj 
forms a heap in the middle of the fuel -chamber, so that 
when tlie fnrnaco is in operation, the ore is reduced 
without becoming admixed with the fuel. When th« 
ore to be reduced, contains sulphur, the dampers, 18, arc 
openPfl to a suitable extent, and the sulphur is burnt by 
the blast entering the fumace through tuyeres, 4, before 
the ore reaishes the fuel-chamber. —A. S 


i XL— ELECTRO-CHEMISTRY AMD 
I ELECTRO-METAUUROT. 

j [Continued from page. 223.) 

I (*l.)-KLECTHO-CHEMI8TRY. 

' Nitrogen combustion ; Theorg of . P A Qiive 

Chem. Ind., 1906, 85-88. ’ ^ 

Whbn nitrogen and oxygen unite at the temperature of 
the electric arc, nitric oxide is the product, which, when 
its temperature foils below 600^'— IKIO" C.. unites with 
more oxygen to form nitrogen peroxide. From this are 
formed by well known and purely chemical reactions 
nitric acid or nitrates. The reaction NgF (>25^2X0 is 
reversible, and the higher the temperature the more 
rapidly is equilibrium attained in the direction of forma- 
tion of NO ; so that the most favourable conditions 
for yield of product are found in extremely high 
momentary arc'-tera|H>ratures followed by extremely 
rapid cooling. These conditions are reached in woctice 
by passing a stream of air through the an; or by causing 
the arc continually to change its position, the most 
favourable resulte yet attaineil give a yield of 800—900 
kilos, of nitric acid i>er kilowatt-year at the arc, which 
probably means, allowing for dissociation during cooling 
^ kilos. }xir kilowatt-year of actual yield! Under 
favourable conditions for electric generation, this would 
work out to about 12 frs. per 100 kilos, of nitric acid ; 
and, as the present price of that amount is, as acid, 45 frt.! 
and as nitre, 36 frs., there is a reasonable prospect of 
mine acid being profitably produced by .the new procew. 
Ihe author {loints out that in manufacturing crude cal- 
cium cyanamide, the necessary nitrogen is often obtained 
from hquid air, the oxygen of which is thori a waste 
product. If this oxygon were appUerl to enrich ^ 
air subjected to the influence of the oleotrio arc, 
the yield of nitric oxide w^ould be increased ; thus the 
ra^iifacture of c;alcium cyanamide and that of nitric 
acid might be carried on concurrently more economioallv 
than either separately. — J, T. D. ^ 

Hydrogen peroxide and other compounds; NaU on 

form^ion of by means of the Tesla-discharge. A, 

Findlay. Z. Elektrochem., 1900, 12, 129/ f 

M Nernst has stated (Z. Eloktrocham., 1906. 11,^ 710) 
that hydrogen peroxide could not be deteoM wiim nt 
electric spark is passed through a mixture of omgm and 
water ^vapour, tlm author recomls some oxalimhiBry 
exp^me/da m which hy4rogen peroxide srats lonlnad hv 


,^V if., 
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ThioBulphaka ; Electrolytic formation of . l>vi and { 

Voghera. Atti. R. Acoad. dei Linoei Roma, 1906 
(Ser. 5), 14 , 433 ; Z. Elektrochem., 1906, 12 , 131. 

It ia shown that upon eloctrolyBis of mixed solutions of 
sulphides and sulphites, thiosulphates are produced. 
This is ascribed to reaction at the anode between the ions 
as they are discharged. 

S 03 '' + S"+2^ = S 203 ^ 

The best results are obtained in a coll without diaphragm, 
and when the electrolysis is carried out at 26° C. The 
variation of the current density between 16*6 and 33*3 
amperes per sq. dm. does not appear to influence the 
yield. A current efticiency of from 9 to 16*6 per cent, 
was obtained in the different experiments. — R. K. H. 

Metals, csjmially gold and palladium ; Determination 

of by electric conductivity measurements. J. Donau. 

XXIII., page 286. 

Bismuth ; Peroxides of . II. Oxidation of bismuth 

oxide by electrolytic cMorine in presence of p(da8aium 
hydroxide, and the so-called “ potassium bismuthate.'* 
A. Gut bier and R. Biinz. VII., page 264. 

Chlorine ; Action of silent, electric discharge on . 

F. Russ. VIT., page 264. 

English Patents. 

Electric furnaces and electrodes for use in them. E. F. 
Price, (». E. Cox and J. (}. Marshall, Niagara Falls, 
U.S.A. Eng. Pat. 6984, March 21, 1906. 

Ski U.S. Pat. 786,832 of 1906 ; this J., 1905, 446.— T.F.B. 

Electrolytic apparatus ; W. P. Thompson, London. 
From the Decker Manufacturing Co., Wilmington, 
U.kS.A. Eng. Pat. 4100, Feb. 27, 1906. 

See Fr. Pat. 362,029 of 1906 , this J., 1906, 897.— T. F. B. 

Batteries ; Secondary . I. Kitsee, Philadelphia. 

Eng. Pat. 13,427, June 29, 1906. 

See U.S. Pat. 793,881 of 1905 ; tliis J., 1906, 860.— T. F. B. 

Electrolysis of water; Apparatus for the . K. J. 

VareUle, Levallois-Perret, France. Eng. Pat. 20,217, 
Oct. 6, 1906. 

See Ft. Pat. 355,652 of 1905 ; this J., 1905, 1240.— T.F.B. 
United States Patents. 

Furnace ; Electric . J. E. Ober, Schenectady, N.Y., 

Assignor to General Electric Co., N.Y. U.S. Pat. 
812,801, Feb. 13, 1900. 

The furnace comprises a carbon tube, with two cylindrical 
end portions, and an intermediate portion of less diameter, 
heated by the passage of the current through its wall. 

A sheath is formed by wrapping paper around the end 
portions, and the space between the intermediate portion 
of the tube and the paper is filled with a sintered mass 
of finely-divided titanium carbide, which is non- hygros- 
copic and refractory. A packing of heat-resisting material, 
such as coke, surroimds the carbide and the end portions 
of the tube. — B. N. 

Flour ; Method of [dectrienUy] treating . J. K. 

Mitchell, Assignor to Alsop Process Co. U.S. Pat. 
812,764, Feb. 13, 1906. XVIIIA., page 278. 

Bleaching liquors ; Apparatus for [dectrolyticaUy'] pre- 
paring . F. L. Bartelt, Bristol. U.S. Pat. 813,688, 

Feb. 27, 1906. 

See Eng. Pat. 16,186 of 1904 ; this J., 1906, 678.— T. F. B. 
Fbbnoh Patents, 

Filament ; [Electric furnace for making] an indestructible 

for lighting and heating. G. Michaud and E. 

DeLaaaon. Second Addition, dated Bept. 30, 1905, to 
Ft. Pat 346,307, Sept. 17. 1904 (this J.. 1906, 126, 
612 and 1067). 

This addition relates to an eleotrio furnace for fusing 


the materials employed in makinc the fllaments. The 
furnace consists of a base or blooK in which is sunk a 
carbon crucible, in which the materials are fused. One 
electrode passes up into the crucible through the bottom, 
and the other is arranged to hang down into the crucible. 
The materials are supplied from a feeding hopper, and the 
fused material is drawn out in the form of a flUment by 
means of a rod. The suooess of the operation requires 
that the fluidity of each composition is determined and 
the rate of drawing adapted to it. 1'he materials sweified 
are alumina, lime, silica or magnesia, rendered oonduotors 
by an addition of carbon, vaua^um, osmium or tantalum, 
and the quality of the radiation is determined by an 
addition of an oxide, such as chromium oxide. — W.C.H.. 

Chlorates and perchlorates ; Electrolyiic manufacture of 
alkali . M. Couleru. Fr. Pat. 368,798, Got. 24, 1906. 

See U.S. Pat. 788,631 of 1906 ; this J., 1906, 620.— T.F.B. 
German Patents. 

Electrodes of af,kalinc accumulator t ^ Employment of 

cellulose derivatives for the separation of the . 

Kblncr Akkumulatorenwcrke Gottfried Hagen. Ger. 
Pat. 166,233, Aug. 3, 1904. 

The electrodes nf alkaline accumulators are separated 
by an inter mexliale layer or layers of artificial silk, prepared 
by precipitating a cuprammonium solution of cellulose 
with sulphuric acid. — A. S. 

CarnaUUe and other haloid double salts of the alkaline- 
earths ; A'nparatiis for the coTUmuo7is treatment of 

fused oy electrolysis. E. Haag and F. Glinioke. 

Ger. Pat. 163,413, Jan. 20, 1904. 

The invention relates to improvements in apparatus for 
the electrolysis of fused caimallite and other haloid double 
salts of the alkaline-earths, in which provision is made 
for the separate discharge of the liberated metals and the 
gaseous decomposition products. The chamber in which 
the molten decomposition pruduots collect is provided 
with an overflow tube for the escape of the light metah 
and also, at the bottom, with grooves or passages through 
which the residue passes into a receptacle, from which 
it is continuously discharged by moans of a siphon-tube. 

— A. S. 

Sodium chromate ; Electrolytic manufacture of from 

chrome iron ore. Chera. Fabr. in Billw&rder vorm. 
Hell und Sthamer A.-G. Ger. Pat. 163,541, Feb. 28. 
1904. 

A FUSED mixture of chrome iron ore and caustic soda 
is electrolysed and air is simultaneously introduced, 
whereby it is stated sodium peroxide is formed and acts 
as an oxygen-carrier. — A. S. 

Ammonia-soda manufacture ; Process for the [electrolytic] 

treatment of the waste solutions of twfA recowry 

of brine for use over again, A. Riedel. Ger. Pat. 
104,726, March 8. 1904. 

The waste solutions are mixed with strong brine, and 
electrolysed for the decomposition of the calcium chloride 
into emoium hydroxide and chlorine. The residual 
salt solution is used again in the process for dissolving 
further quantities of smt.— A. S. 


(B.)-ELECTRO.METALLURGY. 

Strontium ; Preparation and properties of . Gimts 

and Ra'derer. Comptes rend., 1906, Iw. 400 — 401. 

The authors have prepared strontium by a method 
exactly analogous to that for barium (this J.. 1006, 80), 
as a Buver wmte metal, readily tarnishing in air. 
at 800^ 0. It readily decomposes water or aloohol 
in the cold. Its beat of oxidation is intermediate between 
tjhose^of barium and calcium. — J. T. D. 


D 
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a. xn.— PATTY OILS, PATS, WAXES, A SOAPS. 


English Patxkt. 

Smelting of oree^ iron sand and the like ; [Electric] Method 

of and apparatus for . T. S. Anderson, Sheffield. 

Eng. Pat. 6001, March 22, 1006. 

VltETiCALLY adjustable and water-jacketed electrodes 
are provided within the furnace and eleotro-magneta 
below the floor of the furnace. The current passes in 
euccession through the electrodes, the air-space between 
the electrode and the slag-line, the slag, and the molten 
metal ; and returns through a wire which has its terminal 
at the base of the furnace. The current is regulated by 
varying the breadth of the air-space. The ore is made 
to fall oetween the electrodes, where it is melted; it then 
falls into a receiver from which it may bo withdrawn 
through a tapping hole. — J. H. C. 

United States Patent. 

Metals of the earthy alkalies ; Process for the elecirdytic 

production of . C. Suter and B. Redlich, Ratibor, 

Germany. U.S. Pat. 81.3,632, Feb. 27, 1906. 

Sbb Eng. Pat. 26,065 of 1903 ; this J., 1903, 1299.— T.F.B. 

Fbengh Patents. 

Nickel or its alloys ; Manufacture of q — [electrically]. 
G. H. Gin. First Addition, dated Sept. 20, 1906, to 
Fr. Pat. 344,202, June 22, 1904 (this J., 1904, 1098). 
The process described in the main patent is extended to 
the production of other metals or alloys free from carbon, 
such 08 chromium, manganese, tungsten, molybdenum, 
ferro- chromium, ferro- tungsten, Ac. The outer vessel 
of the electric furnace is formed from a basic silieato 
of the metal to bo obtained, and the electrcKles of a 
Bilioido of the some metal. The iinal slag may used 
for the regeneration of the reducing silicide. — N. 

Carborundum or boron carbide ; Manufacture of formed 

or moulded articles of . F. Bolling. First Addition, 

dated Sept. 30, 1905. tu Fr. Pat. 363,017, Mar. 29, 
1906 (this J.. 1906, 97(.), 

Instbao of heating articles of pure carbon in a bed of 
carborundum or oT boron carbide, os doscritsxl in the 
principal patent, the carbon articles are now heated in 
cavities mode in jueces of carborundum or of boron 
carbide. In this way the silicon or boron jienetrates 
the carbon more thoroughly, and the surface is less 
altered, any factory marks, Ac., on the latter not being 
effaced.— A. G. L. 

Carborundum or boron carbide ; Manufacture of formed 

or moulded articles of . F. Bolling. Second 

Addition, dated Sept. 30, 1906, to Fr. Pat. 363,017, 
March 29, 1906 (this J., 1906, 976). 

The modification consists in heating the artioles made of 
pure carbon in a bad consisting of a mixture of sand and 
oarbon, or of boric acid and carbon, instead of in a bed of 
carborundum or boron carbide, as described in the prin- 
cipal patent. — A. U. L. 

Geeman Patent. 

VoUametric balance for obtaining a definite weight of 
deposit in elecirdytic baihSf an dectro-miig^wt being 
used as current %nterruytor. H. Helbig. Got. Pat. 
162,691, March 17, 1904. 

Thb apparatus is shown in the accorniianying figure, 
the normal path of the current being indicated by the 
arrows. When weights are placed in the scale* pan, 
the projecting piece, o, on one arm of the balance 
is brought down on to the contact piece, e d, forming a 
circuit, p, in which the electro-magnet, m, is included. 
As soon as the weight of the electrolytic deposit is sufficient 
to bring the balance back to the normal position, the 
oirouit, p, of the electro- magnet is opened, and by release 
of the armature of the magnet, the main circuit is broken 
by rupture of the contact between k and i, whilst 



simultaneously by means of the contacts, 1 , /*, a circuit 
including the bell, s, is formed. — A. S. 

XII.— FATTY OILS, FATS, WAXES, 

AND SOAPS. 

{Continued from page 224.) 

God-liver oU aid other fish oils ; Examination of . II. 

R. T. Thomson and H. Dunlop. Paj>er read before 
Scottish Section Soc. Chem. Iml., Jan. 16, 1906. 1 — 8. 

In a former paper (this J., 1906, 741) the authors showed 
that the refractive index had no independent value as a 
test of the purity of cod-liver oil, and they now descrilie 
oxperimeiitB to show that it throws no additional light 
on the effect of oxidation. A sample of cod -liver oil tnat 
had been kept for three years in a bottle, from which the 
air was not entirely excluded, gave the following itsuHs ; — 
Iodine value (Wijs) 166-5 ; butyro-refra<*tomet(;r reading 
at 25® C., 80*3 ; saponification value, 191‘4 ; specific gravity 
at 15° C.. 0*9368 ; free acid, as oleic acid, 1*24 per cent, r 
Reichert- Wollny value, 2*0, If the Reichert and saponifi- 
cation values of this oil were alone taken into account, 
the presence of a small amount of an oil such as porpoise- 
oil would be indicated, hut the iodine value and specific 
gi*avitv show that oxidation has taken place. In the* 
authors’ experience the Reichert- Wollny value for fresb 
cod-liver oil is less than 1, but in a partially oxidised 
oil it may exceed 3. In the colour test with sulphuric 
acid, this partially oxidised oil gave only a brown colora- 
tion, and not the characteristic reaction. * A sample of fresh 
seal oil gave the following results : — Iodine value (Wijs)* 
162*6 ; hutyro-refractometer reading at 26-' C., 76*2 
saponification value, 190*0 ; unsaponifiable matter, 0*24 
per cent. ; sp. gr. at 15° C., 0*9267 ; free acid, as oleic acid,- 
0*29 per cent. ; specific rotatory power, - 0*19 ; Reichert- 
Wollny value, 0*0 : molecular equivalent of fatty acids, 
284*0. This oil of undoubted purity, gave a distinct 
violet coloration with sulphuric acid, both before and after 
stirring, whilst the fatty acids also gave a similar though 
more fugitive coloration. The same reaction was also 
given by this oil after being kept for two months in a 
closed bottle. Fish oils generally become darker on 
saponification, but this was not the case with the seal oil. 
The authors’ general conclusion is that seal oil might be 
added in large proportion to ood-livor oil without risk 
of detection by analytical methods. — C. A. M. 

Oils ; Behavicrur of vegetable with regard to pdarised 

light, M. A. Rakusin. Chem.-Zeit., 1906, 30, 143—144. 
The author asserts that Walden’s work on this suWoct- 
bos been forgotten. (See, however, Lowkowitsoh, “ Oils, 
Fats and Waxes,” p. 210.) He has examined 24 vegetable 
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oils in a SoleU-Vent^ke apparatus and has observed marked 
rotation in the following oases: — Castor oil, +8 to 
-♦■8‘65®; croton oil, +14*5® to +16*4®j sesam^ oil, 
1*9® to 2*4®; and laurel oil, +14*4®. The values of the 
first three oils agree well with those obtained by Walden, 
and in the author’s opinion +8° may bo regarded as a 
constant for castor-oil. The rotations were determined 
in a 200 mm. tube, whilst that of the semi-solid laurel oil 
was determined in an ether solution in a 50 mm. tube. It 
was found that the rotation of this oil was not due to 
chlorophyll, for an ethereal solution of chlorophyll was 
^aque to polarised light, even in a dilution of 1:3200. 
xlie following results were obtained with the other oils, 
a 200 mm. tube being used except where otherwise stated : — 
Olive oil, +0*2° ; araohis oil, — 0*4® ; almond oil, — 0*1® ; 
rape oil, — 0*1® to — 0*2® ; back mustard seed oil, 
— 0*1® (in 100 mm. tube) ; cottonseed oil, — 0*1® ; hemp 
seed oil +0*1° (in 100 mm. tube) ; linseed oil, +0*2'’ 
(in 100 mm. tube) ; cameline oil, — 0*1® ; poppy oil, 
+ 0*1®; walnut oil, +0*15 ; sunflower oil, +0*1®; cacao 
butter (50 per cent, solution in benzene) +0*1® ( x 2) ; cocoa- 
nut oil (60 per cent, solution in benzene), +0*19® (x2) ; 
palm oil, +0*1® ( x2) ; reseda oil +0*6® ; and jasmine oil 
+ 0*9®. The high values of the two last oils were attributed 
to the presence of essential oils. — C. A. M. 

CottonBted Oil and Oil Caht trade of Marseilles. For. Off. 

Ann. Ser., No. 3634. 

Cottonseed oil imports at Marseilles during 1906 reached 
a net total of 32,448,583 kilos. ; of these 32,282,968 kilos, 
came from America, 80,253 kilos, from the United King- 
dom, and 86,367 kilos, from other countries. During 19(j4 
less than half this amount was imported — 16,003,403 
kilos. — whereof 13,384,415 kilos, came from America, 
1.323,846 kilos, from the United Kingdom, and 296,142 
kilos, from other sources. JiinK/rts from America show 
an increase from an average of 13,600,000 kiios. for 
the three preceding years to 32,282,908 kilos., whereas 
imports from the United Kingdom fell from an average 
of 1,260,000 to 80,263 kilos. 

During 1906, 179,700 tons of oil-cake were produced 
at Marseilles. Of this amount 68,000 tons were made 
from shelled earthnuts from Bombay, Coromandel and 
Mozambique, 42,000 tons from copra, 24,000 tons from 
the residue of gingelly seed imported from India and 
Africa, 20,000 tons from unshcllcd earthnut/S. Other 
kinds of oil cake included those manufactured from the 
residues of white gmgclly from the levant, 1,800 tons ; 
linseed, 7,200 tons ; rape seed and colza, 200 tons ; 
Egyptian cotton seed, 11,000 tons; poppy seed from 
India and the Levant, 2,200 tons; castor oil from 
India and the Levant, 9,000 tons; palm kernels, 1,400 
tons ; mowra and others, 2,300 tons. 

Marseilles imported from foreign countries 29,800 
tons of oil cake made from Russian colza and 3000 tons 
of other kinds, a total of 32,800 tons against 33,000 tons 
for 1904, Northern France, Germany and Scandinavia 
ore the best buyers of the Marseilles oarthnut cake. The 
South of France consumes a considerable quantity of oil- 
cake for manure, used in raising early vegetables. 

Oleic Acid. U.S. Customs Decision, Jan. 18, 1906. 

Tub United States Circuit Court affirmed a decision of the 
Board of General Appraisers, which held oleic acid or red 
oil to be dutiable at 26 per cent, ad valorem \mder para- 
CTaph 1 of the tariff os an acid not specially provided 
lor.^* In view of the fact that the evidence showed other 
uses for the article than soap making, the claim of the 
importer for free entry as an “ oil commonly used in 
soap making and fit only for such use ” under paragraph 
668 was overruled. [T.R.] R. W. M. 

English Patents. 

Fai$, fal oilst resins and the like; Purijvoalion of . 

C. Fresenius, Offenbach a/Main, Germany. Eng. Pat. 
10,387, May 17, 1905. . 

SiiFr. Pat. 864,810of 1905; this J., 1006, 1U7.~T. F. B. 


[Oastor] Mieinus oil product Manufacturt of 

Oelwerke Stem-Sonnebom, Akt-ges., Hamburg, 
Germany. Eng. Pat 24,936, Deo. 1, 1906. Under Int 
Conv., Deo. 0, 1904. 

Castob oil is heated in an autoclave or closed boiler 
under i^ssure until it will mix with minerad oil in any 
proportion. The most suitable temperature is 260® to 
300* C., with a pressure of 4 to 6 atmos., the time req[uired 
being about 10 hours. It is stated that there is no nsk of 
forming a gum-like product as in methods where the oil 
is distilled. — C. A. M. 

[Castor] Ricinus oil product ; Manufacture of . 

Oelwerke Siom-Somiebom, Akt.-ge8., Hamburg, 
Germany. Eng. Pat. 24,936, Dec. 1, 1906. Under 
lut. Conv., Deo. 9, 1904. 

Claim is made for a modification of the method described 
in the preceding patent. It consists in heating the od 
beneath a reflux condenser, suitable conditions being a 
temiierature of 260® to 300® C. and a pressure of 4 to 6 
atmos. — C. A. M. 

Fbenoh Patent. , 

Fatty matter ; Process of extracting from products 

containing it^ hy means of carbon tetrachloride. P. Bernard. 
Fr. Pat. 360,427, Dec. 24, 1904. 

See Eng. Pat. 18,867 of 1906 ; this J., 1906, 188.— T. F. B. 


Xm.— PIGMBHT8, PAINTS; RESINS, 
VARNISHES : INDIA-RUBBER. Ete. 

(Continued from page 226.) 

(A.)— PIGMENl’S, PAINTS. 

English Patents. 

Qalvanisers' waste products ; Treatment of — — for the 
recovery of metal and the formation of other subetances 
[Fire-proofng solution arid pigment], 8. E. Sanders. 
Eng. Pat. 4334, March 2, 1906. X., page 268. 

L^hojjones ; Manufacture of hy the dectrolysia of 

sulphates or cldorides of soda, and consecutive production 
of caustic soda. J. B. and A. Candau, Eaux-Bonnes, 
France. Eng. Pat. 6882, March 20, 1906. 

See Fr, Pat. 341,827 of 1904 ; this J., 1904, 904.— T. F. B. 

Paint ; M ethod of preparing white . A. van dor 

Schuijt, E. Kuntze and W. Overman, Amsterdam. 
Eng. Pat. 12,998, June 23, 1906. 

See Ger. Pat. 163,624 of 1904 ; this J., 1906, 224.— T, F. B. 

Paints, varnishes and the like ; Process of manufacture of 

. E. A. Ruoh, Paris. Eng. Pat. 16,787, Aug. 18, 

1906. 

See Fr. Pat. 360,018 of 1904 ; this J., 1906, 978.— T. F. B. 
United States Patent. 

Lead compounds ; Dry method of preparing . J. P. 

Neville, Oakland, Cal U.S. Pat. 812,367, Feb. 13, 1906. 
This invention relates to a dry method of preparing white 
lead, red lead, and litharge for commercial use, and oonsista 
in Bubjooting the material to the action of a pulveriser 
so as to reduce it to a powder, the latter being then 
withdrawn from the pulverisor by air suction. The 
flowing body of air is impregnated with a gas, such as 
ozone, “ to oxidise and eliminate all f(Hi»ign substanoea 
and such acetate of load a« may be contained in the 

S owdered carbonate carried by the body of air.” The 
ust-laden air is discharged into an ** arrester,” wherein 
the heavier particles of lead carbonate are deposited, and 
the air is finally discharged into a “ ooUeotor ” to fiMly 
free it from any particles of carbonate still snspendisd in 
it.— B. N. 

D 2 
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[BIweh 81, 1»04. 


Frbnoh Patint. 

Lahts [from azo dye^Uuffa] suitable as subHitutes for 

Chrome YeUow ; Process for prefuiring yellow . 

Pwbwerke vorra. Meister, Lucius and Briining. Fr. Pat. 
350,431, Dec. 28, 1904. 

8jbb Eng. Pat. 28,259 of 1904 ; tWs J., 1906, 1243.— T. F. B, 

(R)-RESIN8, VARNISHES. 

Outta-pe^rcha Resin. U.S. CustoniB Decision, Jan. 11, 1900. 
Rhsin extracted from gutta-peroha for the purpose of 
purifying the latter, is dutianlo under section 0 of the 
tariff at 20 per cent, ad- valorem as a “ manufactured 
article un enumerated.” The claims of the importer for 
free entry ns criido rosin,” and at 10 per cent, ad valorem 
aa an ” unmanufactured article unenumerat;ed ” were 
overruled. [T.R.J R. W. M. 

United States Patent. 

Turpentine-: Process of refining . Cl. O. Clilmer, 

Assignor to American Turpentine and Tar Co., Ltxl., 
New Orleans,' La. U.S. Pat. 813,088, Feb. 20, 1900. 
The crude turpentine, obtained by the distillation of 
turpontino-bearing wood, is allowed to settle and the 
pyroligneous acid and other liquids of greater specitio 
gravity than turpentine are drawn off. The separated 
turpentine is then mixed with about 50 per cent, of pure 
water and the mixture is distilled at such a temperature, 
above that of boiliJig water, that both are vaporised 
together. The vapours arc condensed and separated, 
and the turpentine is treated with sufficient lime-water 
or other liquid alkali to neutralise the acids present, and 
air is blown through the liquid to aerate and agitate it. 
After settling, the turpentine is again separated and 
distilled with water at a temperature of approximately 
336° F., the vapours are condensed and the turpentine 
is finallv separated by 8ettlinf;| and decantation from the 
water that has distilled over with it. — W. H. C. 

(U.) -INDIA-RUBBER, Etc. 

Latex'; New East African and the product of its 

coagulation. E. March wald. Gumiui-Zeit., 20, 

491—492. 

The latex, the botanical source of which is not given, 
had a sp. gr. of 1*0429 and the following composition : — 
Water lost at 100® (X, 58*5.5 ; mechanical organic im- 
purities, 2*30 ; mineral constituents, 0*35; resins, 32*75 ; 
rubber-like substance, 5*40 ; and albuminoid matter, 
0*65 per cent. A sample of the product of coagulation 
sent to the author hod an appearance somewhat similar 
to that of raw halata, whicn it also resembled in pro- 
perties. The foUowmg was its composition : — Water 
lost at 100° C., 12*78 ; mechanical organic impurities, 
3*82; mineral constituents, 10*94; rosins, 00*l7 ; and 
rubber-like substance (containing small quantities of 
albuminoids), 12*29 per cent. The rubber-like substance 
behaved normally towards solvents and precipitauts, 
resembling rubber and not gutta-percha in not being 
precipitated from solution by other. 

The rosins were separable into two substances, melting 
at about 80° C., and about 130° C. respectively. The 
mineral constituents included about 10 per cent, of alum 
used in the coagulation process. The coagulation product 
as prepared by the author (a) by dilution of the latex, 
ana boiling, (6) by the addition of 5 per cent, acetic acid 
to the latex, had the following compositions respectively, 
after washing and drying : — 



1 Product (a). 

Product (f»). 


Per cent. 

Per cent. 

Mineral constltnents 

0*88 

0*80 

Albuminoid matter 

1-67 

1*68 

Besins 

78*2d 

70*43 

Rnbbardike lubsUnce .... 

i»»ai 

18*24 


-E. W. L. 
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Extractor for tanning materials. H. C. Reed. Collegium. 
1906 [193], 49. 


B 



The method of using the apparatus is as follows, the 
parts being assembled as shown by the drawing ; — 

The bark or other matcnal is introduced into the cup. 
B, and rests upon the wire mesh screen, 20, and pre- 
vent-ed by it from passing to the bottom of the cup. 
If it is desired to extract the same at a temperature 
less than that of boiling water, water at the desired 
tomperature is introduced into the vessel. A, through 
the fimnel, 13, and pipes, 11 and 9, or cold water 
may be thus introtluced to the vessel and the tem- 
perature thereafter raised by a heater placed under 
the bottom of the vessel, A. The water is then run into 
the vessel until it overflows through the faucet, 20, thus 
surrounding the cup, B, with water at any desired tem- 
perature not exceeding 212° F. Water can be introduced 
into the cup, B, by pouring it into the same or by closing 
the overflow faucet, 20, and allowing the water to rise 
in the vessel until it shall overflow the ed^ of the cup, 
B, or by means of an inverted vessel filled with water, 
the open mouth of which dips below the level of the 
water in cup, B, and which automatically replenishes 
the M’^ater in cup, B, at a rate equivalent to the 
lowering of the level of the water therein. The water 
percolates through the material in the cup carr3nng 
the soluble matters therefrom through tne screen 
to the bottom. When the water in the cup rises 
above the top of the siphon, the solution in the bottom 
of the cup will flow through the siphon and may be drawn 
off though the faucet, 17. The rapidity of percolation 
and outward flow through the siphon, is contriflled at the 
faucet, 17. 

If it be now desired to extract by means of condensed 
steam, the faucet, 10, is opened and the water in the 
vessel is drawn down to the desired level indicated by the 

a glass, 12. The faucet, 10, is then closed and the 
nser attached to the top of the vessel, A. Heat is 
applied to the bottom of the vessel, A, and the steam 
from the water therein passes through the partition, 22, 
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and around tha oup, B, into the oondeneer, whenoe the 
oondenaed water drop* back into the oiip, B, upon the 
contained material, The cup, B, is thus gradually filled 
by the water until the siphon is covered, when the liquor 
is siphoned out of the bottom of the cup in the manner 
described. If continuous extraction be desired, the faucet, 
17, is kept olosed and the cook, 16, opened to the desired 
extent, thus maintaining circulation through the apparatus. 

It has been found advantageous to vary tlie size of the 
cup with the bulk of the material to be extracted, and 
for this reason cups of the style shown in Fig. 2 were 
designed, When small amounts of material are extracted, 
a greater mechanical action results from the use of a cup 
of a size only sufiiciently large to comfortably contain it, 
and better extraction results. 

Tanning materials ; Action of formaldehyde on . 

[Differentiation of pyrogaUd and protocaieehuic groups.] 

E. Stiasny. Pharm. Centralh., 1906, 47, 27. 

By boiling fiO c.c. of the clear decoction of a tanning 
material, of the usual strength, for ten minutes under a 
reflux condenser, with 10 c.c. of hydrochloric acid solution 
(I'l), and 10 c.c. of formaldehyde solution (40 per cent.), 
protocatechuio tanning substances can be distinguished 
from those of the pyrogallol group. The former, including 
quobra<dio, catechu, mallet- bark, mangrove, hemlock, 
pine, fir, Aleppo pine, mimosa, birch, willow, palmetto, 
cajotta, oak bark, canaigre, kerraek, Pistacia lerUiacus, 
sumach, and gamhier are entirely precipitated. Pyro- 
gallol materials, such as oak wood, chestnut, galls, valonia, 
myrabolans either give no precipitate, or but a slight one. 
By allowing the reaction to proceed at normal tempera- | 
tures for everal days, materials of the protocatechuio 
group may bo separatcfl into two classes, one of which 
is entirely, the other only partially, precipitated. The 
latter includes oak, fir, and birch barks, palmetto, 
sumach, and some kinds of quebracho extract. This 
reaction enables the adulteration of tanning materials of 
the protocatechuio CToiip with those of the pyrogallol 
group to be dotocteci ; for instance, tlie presence of oak- 
wood or chestnut wood extract in quebracho extract, 
but the method canriot be employed quantitatively. 
Tannin-containing fruits, such as divi-divi, algarobilla, 
teri, and bablah, give a copious precipitate due to the 
presence of gallic acid. Algarobilla, after tlie ronioyal 
of the gallic acid, gives no precipitate, whereas divi-divi 
gives a copious one, probably of ellagic acid. Sumach, 
on account of its large percentage of gallic acid, falls 
into the protooateohuic group. After removing this, its 
pyrogallol characters become evident.— J, 0, B. 

Hydroxybenzoic acids ,* Some oxidation products of the . 

11. A. G. Perkin. IV., page 258, 

Casein. U.S. Customs Decision. 

The United States Circuit Court, January 18, 1906, 
held that certain caseins industrieUe is free of duty as 
“ loctarene ” under para^aph 694 of the free list. The 
Board of General Appraisers had hold the artn’le to be 
dutiable at 20 per cent, ad valorem as a “ manufactured 
article unenuraerated ” under section 6, but in view of 
adcbtional testimony, showing that casein wag commercially 
known as lactaroue, the above decision was rendered. 
The Treasury Department, February 3, 1906, aoauiesced 
in this decision, but on information received that the 
record in the case was iiujomplete, and that the commercial 
designation of casein can be shown not to be lactArene, 
the Department, February 12, 1906, ordered another oa«e 
to be prepared for trial. JT.R.] R. W. M. 

English Patent. 

Leather ; Preparation for the prsMrvcUion and water- 

proofing of , H. Sohowalter, Ladenburg, Germany. 

feig. Pat 21,443, Oct 21, 1006. 

See Ft. Pat 367,626 of 1906 ; thi« J.. 1906, 130.— T.F.B. 


XV.-MANURES. Eto. 

{Continued from page 130.) 

NUrifkaiion : Influence of organic matter on . 

A. Mtintz and E. LaintS. Comptes rend., 1906, 142, 
430—436. 

The authors’ experiments show that humus, in whatever 
abundance it may be present is not prejueboial to nitri- 
fication, and, indeed, is rather favourable to it Humus, 
however, is not necessary, for nitrification can bo produced 
in soils yioor in organic matter. The humus seems to aid 
the multiplication of nitrifying organisms, and as a rule a 
soil contains more active organisms and is more prone to 
enter into nitrification as it contains more humus. 

-J. T. d. 

French Patent. 

Phosphnf.ic manure [from slag] ; Assimilable . 

F. Laur. Fr, Pat 350,443, Deo. 31, 1904. 

Molten slag, as it Hows from a metallurgical or other 
furnacio, is received in a supplementary furnace or in a 
heated receptacle, in which it is mixed with powdered 
natural phosphates, such as coprolitiS, phosphorites, Ac. 
It is stated that the trioalcium and dioalcium phosphates 
are decomposed by the silica in the slag, new and more 
fusible silicates Ixanir formed, whilst tho phosphoric acid 
present is rendered soluble and assiinilablo by plants. 
The product obtained may lie granulated and powdered. 

— E. 8. 


XVL-^SUOAR, STARCH^ 6UM« Ete. 

(Continued from page 227.) 

Sugar cane experiments in the Leeward Islands. Report 
on oxyieriments conducted at Antij^ua and 8t. Kitts in 
tho season 1904-6. Parti. Expenraents with varieties 
of sugar cane. The Imperial Department of Agri- 
culture for the West Indies, 1906. 

Experiments on the cultivation and selection of improved 
varieties of the sugar cane have b(^en conducted at the 
experiment stations in Antigua and St. Kitts. The canes 
wore cultivated throughout in tho samo manner as the 
ordinary crop of tho estate so as to give results closely 
comparable with those obtained by the planter. The 
severe drought in Antigua, however, was such as to cause 
the sugar crop to drop from the normal 13,000 tons to 
7,800 tons. The rainfall in St. Kitts, though heavier 
than in Antigua, was irregular and gave voryii^ results 
on tho different estates, in Antigua the following canes 
stand out as specially worthy of attention :—B. 166, 
fiealy Seedling, B. 306, B. 208, D. 74, D. 96 and D. 109, 
both as plant canes and ratoons. At St. Kitts the best 
results were obtaintMi with Caledonian Queen or White 
Transparent ; B. 208 and B. 147 were satisfactory, and 
D. 74 and D. 116 are recommended for cautious planting. 
B. 208, heads tho list of canes grown as ratoons with a 
yield of 30 tons per acre, and 8'608 lb. of sugar in the 
juice (per Imperial gall), and the opinion is expressed that 
this cane may be generally introduced at St. Kitts to oocupy 
a useful position aith the Caledonian Queen and B. 147. 
There was on almost complete absence of rotten canes, 
a result directly traceable to the introduction of new 
varieties of cane. In order to ascertain whether any of 
the 36 varieties under experimental cultivation exhibited 
any evidences of abnormal quotients of purity due to 
high polarisation, juioe from each variety grown at Oassada 
Garden was examined by the dergot method, uang the 
factor 144. Six of theae show »^at may be regarded 
as ahnoimally high apparent yrarities, namely Red Ribhpn, 
Queeoskiid Creom, D. 74* D. D. 99 and p. 1 16. During 
thd recent dry season, considerable , trouble has beep 
experienoed from gum which appears to be worse whop 
tlM normal develoiicmsttt and ripeoutt of o^nes EM 
In the fotlowing table the results are mven of those 
varieties which gave most satisfactory reffuRs 
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No, 

Name of cane. 

Direct 

polarisation. 

Polarisation 
due to sucrose 
— Olcrget. 

Apparent 
sucrose lbs. 
per gril. 

1 

Bealy seedling . . 

83-5 

88*6 

2*171 

7 

White transparent 

86-6 

86*2 

2*262 

10 

Caledonian Queen 

87*8 

66-6 

2*270 

18 

B. 806 

86*8 

86*6 

2*231 

14 

B. 208 

87*6 

86<8 

2*276 

16 

B. 166 

75-9 

76-8 

1*978 

16 

B. 147 

81*4 

81*6 

2-116 

27 

D. 74 

78-4 

77-1 

2*088 

26 

D. 80 

81*8 

79*9 

2*127 

20 

D. 96 

82-4 

81*8 

2*148 

80 

D. 99 

81-9 

80*6 

2*129 

82 

D. lie 

78*7 

77-4 

2-046 

86 

D. 109 

79*2 

79<0 

2*069 


Indian cant jaggeries ; Use of satureUion in the refining 

of . B. Ryzuai'. Z. Zuckeriud. in Bohmen, 1906, 

80, 233— 2li8. 

The prooeBB of double carbonatation and Baturation, 
followed by a sulphitation of the thick juice, as practised 
in the beet sugar induntry, may be applied with advantage 
in the refining of Indian cane jaggeries. The erperimentg 
of the author, baaed on analyses of the scums and juices 
at each stage have led him to recommend the following 
treatment for this class of raw augar : — U'he jaggery is 
melted to a juice of 20"* B. It is then warmed or cooled 
to a temperature of 46®—60° C. and is treated without 
delay with a quantity of milk of lime, equal to 4-6 per 
cent, of calcium oxide on the weight of the raw jaggery. 
The juice is saturated with carbon dioxide until it 
possesses a residual alkalinity equal to 0*06 grm. of lime 
per 100 c.o. ; it is then heated to 60° C. and fdtered. For 
the second carbonatation, 1 per cent, of lime, calculated 
on the original jaggery, is added, the juice is rapidly 
saturated until neutral, heated to 70° C. and filtorecf ; it 
is then boiled, filtered again, and oonoontrated to a 
density of 26°— 30° B. If the acidity of the thick juice 
exceed 0*03 per cent,, calculated os calcium oxide, lime 
is added to reduce it to that degree of acidity, and sulphur 
dioxide is then passed in until the acidity,* expiessed as 
calcium oxide, reaches 0-06 per cent. After that, the 
juice is boiled and refined in the usual way. According 
to the analyses, the above treatment effected the removiu 
of 27*86 per cent, of the total non-sugar constituents of 
the jag^ry (30*68 i»er cent, of the organic and 18*62 per 
cent, of the mineral impurities) and eliminated 74*74 per 
cent, of the colouring matter. The bulk of the purification 
is effected by the first saturation, but the other treatments 
cannot be omitted without loss of efficiency, since the 
precipitation of certain coloured impurities, c.g., basic 
calcium glucinate, requires the close observance of certain 
conditions of alkalinity and temperature only obtainable 
by double saturation.-^. F. B. 

Sugars: Action of secondary as^metric hydrazines 

[Ethylphenylhydrazinc] on . R. Ofner. Monatsb. 

Chem. 1906, 27, 76—80. 

Niubsrq (this J., 1902, 606) stated that methylphenyl- 
hydrazine only yields osazones with ketose sugars and 
not with aldoses, but the author (this J., 1906, 47) and 
Oat (this J., 1906, 936) have shown that such is not the 
cast*. The author has now studied the action of ethyl- 
phenylhydraziuo on levuloso and dextrose. 

An oeazone is prepared from levuJose by treating a 
solution of 3*6 grms. of the sugar in 16 o.c. of water 
with 8*2 grms. of ethylphonylhydrazine, 8 e.c. of 60 per 
cent, acetic acid, and 2 o.c. of alchooL An oil is 
formed after a few minutes which c^stallises aftei* a 
tew hours. The osazone crystallises from m) per cent, olcohol 
M fine yellow needles melting at 143° C. , yield 60 per 
cent. The same osazone is formed from dextrose by 
treating 1*8 grms. 6i the sugar dissolved in 12 o.c. of water 
with 4*2 grms. of the hydrazine, 4 o.c. of glooiai, acetic 
acid and 8 o.o. of alcohol at the ordinary temperature, 
for about 20 hours; yield 66—60 per cent. If the 


True sucrose 
lbs. per gaU. 

Difference 
between true 
sucrose and 
apparent 
sucrose. 

Apparent 

purity. 

True purity. 

Dlfferenoe 
between true 
purity and 
apparent 
purity. 

2*174 

-1- 0-008 

91*1 

01-8 

•f 0-1 

2*241 

-0-011 

94*8 

94-4 

— 0*4 

2*262 

-0-018 

96*0 

04-2 

— 0*8 

2*226 

— 0-005 

02*2 

91-9 

— 6-3 

2*267 

— 0*018 

94*2 

08-6 

0.7 

1*971 

— 0*002 

89*2 

89*1 

— 0*1 

2*119 

-1- 0*003 

98*2 

98*3 

•f 0-1 

2-006 

— 0*038 

89*0 

87*6 

— 1*4 

2-077 

— 0*050 

91*9 

80-7 

— 2*2 

2*127 

— 0*016 

92*4 

91-7 

— 0*7 

2*096 

— 0*033 

92*1 

00*6 

— 1*6 

2-012 

— 0*084 

89-2 

87*7 

— 1-6 

2*064 

— 0*006 

90-9 

00*7 

— 0*2 


— L. J. DB W. 


mixture be heated, the osazone con bo separated in the 
cry.stalline form after only two to three hours. 

Dextrose ethylphenylkydrazone is prepared bv heating 
6-4 grms. of dextrose with 30 c.c. of 90 per cent, alcohol 
and 4*3 grms. of the hydrazine. After evaporation m 
vacuo at the ordinary temperature, the syrup begins to 
crystallise in about two days. The cn^tals retain alcohol 
of crystallisation and soften at 80° C.*', but if the alcohol 

be removed, the substance molts fairly sharply at 116° 

118° C. ; yield 60-70 per cent.-J. F. B. 

Worts and sugar solutions ; Determination of extract 
in . H. van Laer. XXllI., page 286. 

Sugar bounties and excise tariff; Australian - . 

Bd. of Trade J., March 8, 1900. 

An Act of the Australian Commonwealth, entitled the 
‘ Sugar Bounty Act. 1906 ” (No. 23 of 1906), was assented 
to on the 21 at December, 1906. This Act provides that 
after 1st January, 1907, there shall be paid out of the Con- 
solidated Revenue Fund to every grower of wbite-groivn 
cane or beet within the Commonwealth, a bounty on 
all such cane or beet delivered for manufacture that 
date and before the Ist January, 1913, at the following 

Sugar cane. — 6s. per ton calculated on cane giving 10 
per cent, of sugar, to be increased or decreased propor- 
tionately according to any variation from this standard. 

Bect.-^OOe. per ton on the actual sugar-yielding contents 
of the beet. 

It is further provided, however, that the rates payable 
on all such cane or beet delivered during the years *1911 
and 1912 shall be roapectively two-thir& and one- third 
of the aforesaid rates. 

The “Excise Tariff, 1906“ (No. 24 of 1005), which 
was assented to by the Federal Parliament on the same 
day, v%z., 2lBt December, 1906, as the Sugar Bounty 
Act of 1906, provides that the excise duty imposed on 
sugar by the exoise torift of 1902 shall be increased from 
3s. to 4 h. per cwt. of manufactured sugar from Ist January, 
1907. to 1st January, 1913, provided that the excise duty 
payable on sugar produced from cane delivered for 
manufacture in 1911 and 1912 shall be two-thirds and 
one-third of the above rate respectively. [T.R.] 

United States Patent. 

Starch ; Process of preparing sdvUe . A. F. J. S. 

and H. A. R. A. Haake, Hamburg, Germanv. U.S. 
Pat. 813,647, Feb. 27, 1906. 

See Eng. Pat. 886 of 1903 ; this J., 1903, 764.— T. F. B. 


Fbbnoh Patents. 

Sugar ; Proust of refining . K. Dorant. Fr. Pat 

368,669, Oct 19, 1906. 

]^w sugar of good quality is treated with a limited, pre- 
deteri^ed quantity of water so that the exterior portions 
only of the crystals are dissolved, whilst the central portions 
remain undiasolved. It is stated that in this mamier the 
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whole of the impurities are obtained in the melted smp, 
and that the undissolved residue consists of permotfy 
pure sugar. The syrup is separated and refined in the 
usual manner, whilst the residual crystals are collected 
and used for making olairce syrup or for other jmrposes. 

Wood; JB^ary digester hr the saceharifieaiion of . 

Comp, induflt. dea alcools de I’Ard^ohe. Fr. Pat. 
368,696, Got. 20, 1906. 

Tub digester for converting wood-wastes, such as saw- 
dust, into fermentable sugar consists of a horizontal 
rotary cylinder with circular plates forming the two ends. 
The cylinder is mounted on a hollow shaft through which 
steam is supplied to a series of heating tubes disposed 
parallel to the axis and arranged at various' distances from 
the same at points on circles concentric with the wall of 
the cylinder. The heating tubes project through the 
onds of the drum, and are connected by a radial steam 
pipe outside the digester with the central steam 
supply on the one side, and by a similar scries of radial 
piws with a central condensod water outlet on the other 
aide. At the erit aide of the apparatus each heating tube 
is provided with a cook, the handle of which is operated 
automatically by fixed pins placed at the highest point of 
rotation. Tnus the heatir^ pipos opened for a 
moment and closed automatically during each revolution, 
ao that the water which has oondensod in the pipes is 
regularly discharged. — J. F. B. 

JSiarches and dextrins ; Manufacture of 'phonograph 

records from . Comp. gen. de phonogra^es, 

oin^matographes et appareils de precision, ^rst 
Addition, dated Oct. 10, 1906, to Fr. Pat. 368,300, 
Got. 9, 1906 (this J. 1906. 227). 

In addition to starches and dextrins, other amylaceous 
materials, such as meals of cereals and leguminous seeds 
or glutens may bo employed for moulding discs and 
cylinders. An addition of formaldehyde, tanmn, gallic 
Acid or salicylic acid may bo used with advantage for 
Antiseptic purposes. A better agglutination may be 
obtained bv mixing sodium carbonate, alumina or magnesia 
or their salts with the starchy materials employed. 

F. B. 

XVU.-BREWING, WINES, SPIRITS, Eto. 

{Continued from page 230.) 

Fungi [Qlaeoaoorium] ; Formation of sporulating yca«<- 

like forma of . P. Viala and P. Paoottet. Comptes 

rend., 1906. 142, 468—461. 

Thb formation of endogenous spores similar to asoosporos 
has been regarded as a characteristic of true yeasts and 
myooilerraa. serving to distinguish them from the yeast- 
like forms of the filamentous mould fungi. The authors’ 
^studies on the parasitic fungi which cause the anthracnosis 
of the vine and the plane tree (species of Qlasoaporium)^ 
Ahow, however, that tliese fungi also possess this property. 
In saccharine media the fine, filamentous mycelium soon 
becomes divided bv cross walls and breaks up after a 
time into cells whioli multiply by budding like yeasts, and 
continue to do so when transplanted to fresh media. 
These cells stand morphologically midway between 
those of 8. apiculatua and S, dlipaoideus ; they produce 
.small quantities of alcohol, and form endospores under 
the same conditions as the true Sacoharomycetes. These 
yeast-like cells can be slowly re-transformed into the 
original mould fungus by suitable treatment. This 
.observation re-opens the question enunciated by Pasteur, 
whether the wild and industrial yeasts are not really 
forms originally derived from momd fungi, which have 
become fixed more or less permanently in their present 
.state. — J. F. B. 

Yeast species ; Influence of formaldehyde on the repro- 
ductive energy, the fermentative energy and the generation 

period of various . J. Hirsoh. AUg. Z. Bierbrau 

u. Malzfab., 1905, 88, 361 ; Z. ges. Brauw., 1906, 89, 
U8. 

^Amov 9 fpeoie* of yeast, inoluding Saax, Frohberg and 


Logos culture yeasts and certain wild yeasts, were dieted 
for one hour at 20° 0. with varying proportions of com- 
mercial formalin; the yeasts were then separated in a 
centrifugal maohiixe and stirred up with water, and known 
quantities of oells were oultivatea in a medium oomposed 
of oano sugar and yeast water. Very small quantities of 
formaldehyde were found to have a stimulating infiuenoe on 
the reproQuotivo energies of the yeasts at 3° C., with the 
exception of Saaz yeast. As a general rule the fermentative 
energies reached their maximum points when the repro- 
ductive energies were beginning to bo affected adversely. 

As soon as reproduction and terroentation began to be 
inhibited by the increasing proportions of formaldehyde 
employed, the invertive power of the yeasts towards cane 
sugar rose considerably, the increase in the cose of Frohberg 
yeast being very marked. Formaldehyde does not hinder 
the secretion of invertaSe. The proportions of for- 
maldehyde per 100 o.c. of wort which were required to kill 
the yeast cells varied according to the species; thus, 
for Frohberg and Logos yeasts 4*6 mgrms. of formaldehyde 
were necessary; for 8. Pastorianus III., 3*1 mgrms.; 
for Saaz yeast and 8. ellipsoidcua /., 2*8 mnms. The 
time of action necessary for the death of all the cells 
varied with the temperature; in the oa#e of Frohberg 
yeast the necessary duration of action was 30 minutes 
at 18° 0., 45 minutes at 25° C., and 35 minutes at 37° 0. 
As regards the generation period the culture yeasts were 
more resistant to formaldehyde than the wild yeaste ; 
very small doses ^s^f formaldehyde shortened the period 
between one generation and the next. — J. F. B. 

Ozone ; Physiological action of on [OrganismaX W. 

Sigmund. Contrabl. Bakt. II., 1906, 14, 400; Z. gea. 

Brauw, 1906, 29, 133—134. 

The author has studied the aotion of ozone on enzymes, 
fermentative proeessos and bacteria. All the enzymee 
studied, viz., diastase, emulsin, pepsin, invertase, ptyalin, 
pancreatin and rennet, suffered a decrease in their activity, 
which differed in degree not only with the different enzymes 
but also with one and the same enzyme. The degree of 
inhibition was found to depend on the quantity of ozone, 
on the velocity of the current of ozonised air or oxy^n, 
and on the time of action, abo on the degree of purity of 
the enzyme and on the concentration and quantity of the 
enzyme solution. A destruction of the diastase in 60 o.c. 
of malt extract was effected in six hours by the passage 
of a current of ozonised air at a velocity of 1*5 litre per hour, 
the proportion of ozone (O3) in the air being 1 mmm. 
per litre, i.c., a total quantity of 9 mgrms. of ozone. The 
action of ozone on invertase in more dilute solutions was 
more intense. The fermentative power of yeast was 
distinctly weakened by the action of ozone to an extent 
varying greatly with the intensity of ozonisation. Small 
quantities of ozone had a relatively slight effect on ^ 
fermentative power, corresponding to the large proportion 
of organic matter contains in the yeast, and which had 
first to be acted on ; larger quantities of ozone io wared 
the fermentative power considerably, at all events when 
measured by the action on cane sugar. In none of th^ 
experiments was the combined fermentative power of 
the yeast towards oano sugar [invertase and zvmAseJ 
destroyed completely. As regards the infiuenoe of ozone 
on aoetifioation, excluding the direct oiddation of the 
alcohol by the ozone, it was found, under the conditions 
studied, that the development and activity of the acetify- 
ing bacteria were only teraporarily weakened or delayed ; 
the bacteria rapidly recovered ana then seemed to possess 
a slightly increased activity as compared with untreated 
bacteria. — J. F. B. 

Vinegar factories ; Pure ndiivated bacteria in — — . 

W. Henneberg. Centralbl. Bakt. [Abth. 2], 1905, 14, 
681 ; Z. ges. Brauw., 1906, 39, 117. 

HirnaBTO the employment of’pure cultures of acetifying 
bacteria has not been applied in vine^ making by the 
German ** quick- vinegar^’ process. The author has, 
however, now isolated two secies of these bacteria, and 
has been worldug one of them on an industrial scale f<Mr 
three months. The vinegar is produced at a strength of 
ll«6 per cent and it perfectly clear and rich in bouquet. 
The culture is being supplied to the laetories woridag the 
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quick vin^ar ” process for the purpose of starting tkeir 
HoetjfierH. The author is also preparing pure cultures 
of wine-vinegar bacteria for similar purposes. — J. F. B. 

Malt analysis : V se of dosed mashing leaker a for , 

O. Pankrath. XXIII., page 286. 

Worta and sugar adhtticnh ; Determination of exirojct 
in . H. van Laer. XXITI., page 286. 


Deer analysis with the refrattom€t^.r. E. Ackermann and 
F. Foggenlxsrg. XXIII., page 286. 

Malting industm of Germany. Bd. of Trade J., March 8, 
1900. 

The quantity of barley and other grain used for browing 
purposes in iCJernmny amounted to 790,408 tons in 1JK)1, 
740,809 tons in 19()2, and 771,169 tons in liK)u. Malt 
substitutes used in (ilcrmanv (such substitutes are illegal 
in Bavaria) amounted to 14,902 tons in 1901, 13,444 tons 
in 1902, and 1.3,005 tons in 1903. 

The hops grown in the (lerman Empire in 1905 
amounted to 007,000 eentners. In Germany hops are, 
in most instances, not suflfieiently dried till tJioy pass 
into the hands of the dealer, who puts them into the 
required condition. In some instances hops are sent out 
sun* or air-dned for immediate use to Uicai brewers. 

(T.K.] 

Enolish Patents. 

Diastase : Protlurtion of pvre . tS. Friinkel, Strass. 

burg, Germany. Eng. l^at. 5845, March 20, 1905. 

A COLP water extract of malt is sterilised by filtration 
through a elav or other suitable filter ; it is then fermented 
by a jiiire culture of Logos tir Frohlierg yeast, preferably 
under vacuum. The yeast ferments the sugars and higher 
carbohydrates, and removes a large proportion of the 
nitrogonouB matters from the solution, but does not 
diminish the diastatie jiower. The fermented liquid is 
tilterfid and evaporated at a low terafieratui-e in mcno ; 
the product is finally freed from all diaivsable bodies and 
is dried by evaporation in mruo. — J. F. B. 

Brewing and other purposes ; Manufacture from grain 

of material for vse in . K. C. Schrottkv, Calcutta. 

Eng. Pat. 21,764. Oct. 25, 1905. 

Raw or previously steamed grain is treated with a glucose 
solution and pressed brewers’ yeast in the proportion of 
about 4 parts of each constitue*nt jx'r 100 parts of grain. 
The mixture is fermented at about 116" F. for two to throe 
clays, drained, and the giain washed with water at 120" F., 
again drained and covered over. H ore it remains for two 
days at 120" — 160® F. The grain is then either sk'iamod . 
for use or dried. Huch modified grain is mashed with 
malt for brewing purposes, or employed for the preparation 
of food products. (See also Eng. Pat. 23,277 of 1904 ; 
this J., 1906, 1248. )-J. F. B. 

Brewing apparatus. 0. Imrav, London. From C. 
Rach, New York City. Eng! Pat. 21,928, Oot. 27, 
1906. 

iSEE U.S. Pat. 804.979 of 1906 ; this J., 1905, 1318..-T.F.B. 


Beers ; Process for sterilising and preserving . 

P. A. Roche, Paris. Eng. Pat. 18,748, Sept. 16. 1906. 

See Ft. Pat. 360, 182 of 1904 ; this J., 1906, 1248.— T. F. B. 


UNitEu States Patent. 

Bwra or niaU liquors ; Manufacture of En^iah 

N. H. ClauMeti, Coperihagen, Denmark. U.S. Pat. 
813,199, Feb. 20, 1906. 

SM W Hi. 24,183 o{ ie«3 i thU 1004, 1830.— T.f .B. 


Gikman Patent. 

Beer containing iron ; Proceaa for preparing 
M. Barsickow. Ger. Pat. 164,245, May 8, 1904, 
Balls of pure metallio iron are sterilised by treatment 
with alcohol and ether, and then placed in casks which 
are completely filled with the beer. After oi^ht to ten 
days at about 16" (1 the beer is drawn off ; it contains 
iron equivalent to 0*026— 0*06 grm. of ferric oxide per 
litre. Beer containing iron is stated to possess a fuller 
flavour and better “ head*” forming and 'retaining 
properties than ordinary beer. — A. S. 

xvm,— rOODS; SANITATION; WATER] 
PURIFICATION, & DISINFECTANTS. 

{Continued from page. 232.) 

(A.)— FOODS. 

Silk-fihrotn ; Formation of a dipejttide by the hydrolysis 

of . E. Fischer and E. Abderhalden. Ber., 1900, 

39, 752-760. 

SiLK-FiBRoiK was treated with an excess of 70 jv^r cent, 
sulphuric acid for five days at 18*' G., the solution was 
freed from sulphuric acid and concentrated under reduced 
jiressure. For purification, the product was digested 
I for eight days with active pancn'atio juice, and the 
j tyrosine so produeiul was removed by crystallisation. 
For the separation of the dijpepticles Irom the amiiio- 
aeids, advantage was taken of tlie ease with wliich the 
ethylie esters of th(‘ latter are volatilised. The produ<‘l, 
after the removal of the fyrosinc, was estenfied by the 
action of alcohol and gaseous hydrogen chloride. When 
the alcoholic solution was distilled, the esters of the amino- 
acids, mainly glycoool and alanine, were removed in 
the distillate. The n'sidue was treated with dry ammonia 
gas to convert- the dijieptides into the diketopipera/me 
derivatives, which are readily crystallisable. In this 
manner the authors obtained a fairly high yield of a 
dipeptide derivative identical with glycyl rf-alanine 
anhydride prt'parcd synthetically. This anhydride was 
split up on hydrolysis into a mixture of glycyl-rf-alanine 
ami d-alanyl-glycino and may have lieen derived from 
either of these dipiqitides m the crude product. There 
is reason, however, to Iwheve that the dipeptides produced 
by the hydrolysis of silk fibroin consist mainly of glycyl- 
d*ala.nine, sinoe alanyl -glycine does not rt'rist the action 
nf pancreatic juict> ; a small quautitv of glycyl* tyrosine 
was also found. Hydrolysis of silk by concentrated 
hydroohlonc acid yielded the same product as was obtained 
by the action of sulphuric acid. — J, F, B. 

Cocdlio. U.S. Customs Decision, Doc. 20, 1906. 

An article invoiced as cocolio, prepared from cocoaniit. 
oil, and used as an edible fat, is dutiable at e. jier lb, 
as “ coctoa biitterine.” Other cocoanut oil products were 
held to be either dutiable as above stated when fit tor 
food, or free of duty os ” cocoanut dil ” when suitable for 
soap making. fT.R.j R. W. M. 

Enolisit Patents. 

Peptone; Manufacture of silk filnotn . C. D. Abel, 

London. From Act.-Oes. f. Anilinfabr., Berlin. Eng. 
Pat. 12,056, June 22. 1905. 

See Fr. Pat. ,355,805 of 1905 ; this J.. 1905, 1249.— T.F. B. 

Brewing or other purposes ; Manufacture from grain 

of material for use %n . E. C. Sohrottky, Eng. 

Pat. 21,754, Oot. 25. 1905. XVII., see col. 1. 

United States Patents. 

Flour ; Method of [deetriecMy] treaHng — — . J. B* 
Mitohell, Assignor to Alsop Prooess Co., St. IxnuSi Mo. 
U.S. Pat. 812,764, Feb. 13, 1906. 

Am if«itb}eoted to the aotion of a ff sming eieotrio tUsoiiMgo 
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and the gaiei produced «re. after pMsiiiff tlirouffh inter- 
mediate ohamDere udiese they are oooIm and mixed, 
conducted to a Teasel containing the flour to be treated. 

—W. P. S. 

Flovr I Art of treating . E. E. Wemer, Indianapolis. 

Ind. U.S. Pat. 812,777, Feb. 13, 1906. 

Ths flour is Bubieoted to the action of the gas produced by 
passing a current of air laden with ammonia over heated 
copper oxide or other substance capable of yielding 
oxygen. — W. P. S. 

Peptone ^ Proceea of making silk fibroin . J. Altsohul, 

Assignor to Act.-Ges. f. AniUnfabr., Berlin. G.S. 
Pat. 813,272, Feb. 20, 1906. 

Sex Fr. Pat. 356,805 of 1905 ; tins J., 1906, 1249.--~T.F.B 

Albumin from vegetable suhatanee-s ; Process for extracting 
— F. W. Gaertner, Niagara Falla, N.Y. U.S. 
Pat. 813,873, Feb. 20, 1900. 

Vegetable substanoea in the form of meal are digested 
with seven to ten times their weight of a solution of salt 
containing about 3-6 per cent, of salt, at a temperature 
of 30® — 40® C. for about five hours, in order to extracst 
the albumin. The solution is then filtered and boiled, 
and the coagulated albumin is collected and dried. The 
albumin so obtained is ground and bleached by means 
of a solution containing about 12 lb. of sodium peroxide, 
and 16 lb. of sulphuric acid per 100 galls., together with 
a little alkali. The bleached albumin is then washed, 
dried and ground to a fine powder. — J. F. B. 

German Patent. 

Milk fiouxier from whole milk ; Preparation of 

H. J. Bucka, C. Hansen, aud O. B. Wimmer. Gor. 
Pat. 164.796, May 26, 1901. 

The milk is evaporated first, in vacuo, in the ordinary 
manner, with continual agitation, until it contains from 
26 to 30 per cent, of water, and then, with access of air, 
at a temperature below the melting point of the milk-fat 
until the water-content is reduced to 16 — 20 per cent. 
The evaporated milk is now powdered and further dried 
at the temperature montionod, until a product containing 
not more than 14 per cent, of water is obtained. It is 
stated that in this way a milk powder is produced in which 
the fat is present in the form of small globules, surrounded 
by dried “ blue milk,” which prevents the fat from decom- 
posing. — A. 8. 

(if.)- SANITATION; WATER PURIFIOATION. 

SeuKtge , A study of the process of nitrification with 
reference to the purification of — . H. Chick. Roy. 
Soc. Proc. 1906, 77 B, 241—266. 

The objects of the present research were mainly the 
chemical study of the course of the nitrification occurring 
during the filtration of sewage, tlie isolation of the 
organisms concerned, and the study of the question of 
absorption of ammonia upon the surface of filtering 
material previous to nitrification. The investigations 
were carried out in Vienna and in Munich. The results 
obtained show that nitrification of ammonia occurs in 
two stages, and is due to the activity of two classes of 
bacteria, one producing nitrites and the second oxidising 
the nitrites to nitrates. The organisms belong to the same 
group as those concerned with nitrification in soils. That 
organisms so susceptible to the presence of organic matter 
are able to live and do their work in sewage filters may 
be explained by the fact that they are protected, to a 
certain extent, by the presence of other organisms, which 
view ia strengthenea by experimental results. The 
nitrifying organisms, moreover, probably live and multiply 
low down in the filter where the amount of orp^nio matter 
is small, ks porous materials, such as coke, £o., are able 
to retain upon their surfaoe oomplioated organic substances 
of high molecular weight, when these are presented in 
Bolution. The nitrifying bacteria are doubtlees present 
in very great numbers in the filters, and this may also 


oasltt them in withstanding the effect of oipaio matter* 
Experiments by other observers have shown that nitrifying 
organisms, if preset in suifloient quantity, live in the 
presence of amounts of organic matter otherwise inhibiting 

In the maturing of filters, the two stages of nitri* 
fioation may be markedly s^arate in time,. or may both 
develope together. This difference is reciprocally related 
to the greater or less ammoniaoal content of the sewage. 
In experiments with strong sewage the inhibitory action 
of abundance of ammomacol compounds presumably 
retarded the development of the ni^ate-produopr, . uniin 
the nitrite-producer was sufficiently well established to m 
converting most of the ammonia into nitrites. There 
is no evidence of absorption of free and saline ammonia 
in coke filters without contemporaneous nitrification, 
and the author considers the process of nitrifioafiont 
during the filtration of sewage through such filters, to 
be an extremely rapid biological process, requiring for its 
completion only the time taken for the liquid to pass 
through the filter (three hours or so). Temp^ature 
is shown to have a marked influence on the oxidation 
of Sewage, a liigher temperature being noticeably more 
favourable. • 

The previous conclusions are chiefly drawn from 
experiments with continuous filters, but filters working 
as contact beds were also investigated, and found to be 
less efficient. The advantages of the continuous method 
would seem to liw iti the ihuch more complete aeration 
and efficient diffusion, and also in the stratified distribution 
in the filter of the different stages of the purification. 
Simple nioohanical treatment wo^l meet any difficultiea 
due to clogging which might be met with in the practical 
employment of continuous filters, as it would probably 
occur in the superficial layers of the filter bed. In the 
case of contact beds, however, clogging neoessitatee 
the cleansing of the whole bed. The method of oon> 
tinuous filtration would, therefore, appear to be the most 
advantageous method of purifying sewage. — W. P. 8. 

Sulphates ; Determination of in drinking watera. 

F. Raschig. XXllI., page 286. 

Engush Patents. 

Seu'agc, trade effluents, and other foul or poUuted waters ; 

Treatment of . H. Spivey, Heckmondwike, Yorks. 

Eng. Pat. 12,481, June 10, 1906. 

The sewage is passed into a closed tank, the upper part 
of which is separated from the lower by a gauze parti^jl<uv 
forming a chamber which is filled with filtering materied 
such as coke, shingle, charcoal or the like. The liquid 
jportiou of the sewage is forced through tliis filter by 
head of water behind it, and is then conducted to a second 
similar tank, and so on until it is sufficiently clear. Tha 
solids contained in the sewage collect at the bottom of 
the tank or tanks, whence they are conveyed by a rotating 
scraper into a vertical screw conveyor by which they are 
raised above the level of the sewage admitted to the 
tank and then disi barged. The filtering material may 
be periodically cleansed by forcing water through it from 
the top at a high pressure, a valve being provided for thia 
purpose. —W. P. 8. 

Water or other liquids ; Apparatus for the ireatmsnt of: 

xoith wwdered materials, Maignen’s ” Filtre 

Rapide ” and ” Anti-Calcaire ” Co., Ltd., and A. A. 

ElUs, London. Eng. Pat. 16,627, July 28, 1906. 

In water-softening apparatus, in which powdered materials 
are fed into the water from a reservoir by means of blades 
rotated in the reservoir by a water-wheel which is turned 
by the flow of the water to be treated ; it has been found 
that, as the supply of powder in the reservoir deoreases, 
the resistance offered to the motion of the wheelis lessened. 
The result is, that fbr thS same rate of flow, the whed 
moves faster and the proportion of the powder to the 
water is increased. To overcome this defect, ^he opening 
by which the powder leaves the reservoir is slowly elosea 
by a slide. eccentric placed on the shaft of tm water* 
wneel, imparts a reciprocating motion to a rooidiiig'Ie'ver^ 

n* 
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ivhioh Sn turn aotuatefl a pawl, and rotates a toothed 
wheel. The motion of the latter, after being gwred down, 
operates a screw which slowly closes the slide. When 
the reservoir has to be refilled, the sUdo is opened again 
and the whole operation is repeated. — W. H. C. 


X1X.-PAPER, PASTEBOARD, Etc. 

{Continued from page 232.) 

ENtiusH I’atknts. j 

Paper-making apjmratnti. A. .1. lloult, hondon. From i 
(). Moritz, 1‘aRmg, (Jcrinnny, nnd T, Montz, | 
* Hchloglniuhl, Austria. Eng. Pat. 1(),8M0, May 24, HM)5. 

Whbk the width of the j»a]>cr winch is being made, is 
less than the tiiJl width of the travelling niachme wire, 
hn adjustment of the width of the suction boxes is neces- 
sary in order to prevent air being drawn through the 
Uncovered portions of the wire. Acconliiig to tins 
invention two 'bands of flexible material are provided 
above each side of the siiotion box, these bands passing 
over pulleys cajiable of being moved nearer to or further 
from the centre of the machine, after the manner of I 
deckle straps. The flexible hands are kept, hy the suction, ! 
in intimate contact with the portion*' of the travelling j 
band uncovered by paper and mal.e a tight joint between | 
the edge of the paper and the cdgi* of the suction box. | 

— ,1. F. P. j 

Pulps ; I'rtnluetion of whitr from natural vegetable [ 

matter or from colfrured or dy^d waste material for use j 
in Paper making. A. (iagedois, Donti, Prance. Kntr. 
Pat. 14,385, July 12, 11105. 

See Addition of Oct. 17, 1904, to Fr. Pat. 300,278 of 
1900; this J., 1905. 341— T. F. B. 

Paper^ tejrtile fabrics or the like ; Coating with visrose 

or mi.rtures thereof with pigments, and amiaratvs therefor. 

L, l.ilienfcld and V, Tede.sko. Eng. J*ai. 5214, March 
13,1905. VI., page 263. 

UniTKU States Patents. 

Fibre from cornstalks and analogous pithy jdants : Process 
of preparing — — . A. (1 Manns, Assignor to FoofI 
and FiWe Products Po, , ( 'bicago, 111. l^S. Pat. 81 1 ,4 1 9, 
Jan. 30, 1906. 

Cornstalks, bagasse and analogous pithy plants are 
first treated with liot water or steam to remove soluble 
Constituents, and then disintegrated by digestion under 
ressnre with a “ suitable hot reducing liquor ” suflioiently 
rastic to effect moderately rapid disintegration of the 
pith and filamentary cells and their separation from the 
connective tissue but not drastic enough to flcstroy them, 
except to a small extent. The fibre is then mechanically 
separated from the liquor and finally beaten. — E. F. 

Cellulose solution. E. W. Friedrich, Platon, Belgium. 
U.S. Pat. 813,878, Fob. 27, 1906. 

W Fr. Pat. 357.171 of 1905 ; this J., 1906, 88. ™T. F. B. 
French Patent. 

7 Process for producing irregularly shaded . 

Farbwerke vorm. Meister, Lucius und Briining. Fr. 
Pat. 350,447, Oct. 31, 1904. 

SlK Eng. Pat. 27,870 of 1904 ; this J., 1906, 87.— T. F. B. 
German Patent. 

JBlli^rodes of alkaline accumulators Employment of 

Ceilulost derivatives for the separation of the . 

Kdlner Akknmulatorenwerke Gottfried Hagen. Qer. 
Pat 165,233, Atg. 3, 1904. XIA., page 271. 


XX.— FIRE CHEmCAU. ALKALOIDS, 
ESSENTIAL OILS, AMD EXTRACTS. 

{Continued from page 233.) 

Verntrurn album ; Alkaloids of the rhizome of 

and quantitative deterndnation of the same. G, Brode- 
mann. Apoth.-Zoit., 1906. 21, 41—45, 53—56. Cliem. 
eVntr., 1906, 1, fiOfl— 608. 

The rhizome of Veratrum album contain quantities 
of total alkaloids varying from 0*10928 to 0*9328 per 
cent For the determination of the total alkaloids, 
12 gnus, of tlie powdered rhizome were shaken with 
120 c.c. of a mixture of equal volumes of ether and chloro- 
form, 10 c.c. of sodium livdroxide solution added, the 
inixtiiro allowed to stand W' three hours with freiiuent 
agitation, and then sufficient water to cause the 
powaler to agglomerate. After allowing to settle, the 
ether-chloroform solution was poured off, clarified by means 
of calcined magnesia and thn'o or four drops of water, 
and 1<K> c.c. filtered off. Tbo filtrate was shaken three 
times with 10 c.c. of water acidified with acetic acid, and 
the united extracts were made alkaline, and then shaken 
out three times with the ethcr-chloroform mixture. 
1'he solution so obtained was evaporated to dryness, 
and the residue dried at J(KP and weighed. 

For the separation of tlie different alkaloids, a solution 
of the total alkaloids in water acidified with acetic acid, 
was prepared from 5 kilos, of the coarsely-powdered 
rhizome, in cssi ntially the same manner as in the deter- 
mination of the total alksloids, and this aqueous solution 
treated according to the met anhosphoric acid process 
of Salzbergcr (Arch. l*harm.. 228. 462). The precipitate 
consisting of jervine and rubijervinc was washed, the filtrate 
made .strongly alkaline with ammonia, and extracted 
successively with ether and chloroform, which removed 
protoveratnne and psciulojervino respectively. 

Jervine, ( 2,5H3r()3N,2H20, forms white acicular prisms, 
resombliiig inorjimiie 8ulphat<> crystals ; after drying, it 
melts at 24P C. ; it is easily soluble m chloroform, 
moderately in alcohol, slightly soluble in ether, and 
almost insoluble in btrizene and petroleum ether. Jtubi- 
jervine, C 23H43()2N.Ho(), forms acicular prisms melting 
at 2.34® (.1, moderately soluble in hnt cliloroform, less 
soluble in alcohol, and sliglitly soluble in ether and 
|x?troleum ether. Pseudojeroine, ^29^4,107^, erystallises 
in thin hexagonal plates, melting at 364® C.. easily soluble 
in ehloroforni. slightly soluble in alcohol almost insoluble 
in ether, petroleum ether and lienzone. Protoveratrine 
forms small colourless, square or hexagonal plates, 
moderately soluble in idiluroforra and hot absolute alcohol, 
slightly soluble in cold ether, insoluble in benzene, water 
and petroleum ether. From the motherJitjuor from 
proto veratrinc, the author isolated a small iiiiantity of 
a base (m. pt. 239' -241® C.), which crystallised from 
absolute alcohol iu whito needles grouiied together in 
the form of balls. — A. S. 

Cocaine : Action of bromine on . A. W. K. de Jong. 

K<u\ trav. chim. Pays-Bas., 190.5, 25, 7. ('hem. Centr., 
1906, 1, 765. 

On shaking together aqueous solutions of cocaine and 
bromine, or by mixing together carbon tetrachloride 
solutions of the two suostanecs, and then shaking with 
water, a crystallisable orange-yellow oil is obtained. 
The crystals are soluble in ethyl acetate, insoluble in 
water and other, and slightly soluble in carbon tetra- 
chloride. They diminish in volume at 75® and melt 
at 85® C. The oom^und appears to have the com- 
position, Cj-HoiO^NHBr.Bro ; it easily loses bromine, and 
on heating with water, dissolves, with formation of cocaine 
hydrobromide. Oinnamyloocaino yields a similar deri- 
vative with bromine. — A. S. 

Kolaiin : A new glucostde from kola nuts. Goris 
Bull, commeicial, 1005, 38, 563. 

The fresh seeds of Stereulia kola, besides the kalanin of 
Knebol, contain another gluoosick, kolatin, which forms 
white prismatic acicular 1 crystals, m* pt. 150° C. The 
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yield is from 0*8 to 0*4 per cent. The new compound 
is fiii% • soluble in water, more so in alcohol, acetone, 
and ethyl acetate, less so in ether, and is almost insoluble 
in chloroform, even when boiled therein. It is hydrolysed 
by sulpburio acid into dextrose, and a substance with the 
characters of a phenol. "Die latter gives a green colour 
reaction with ferric chloride, and is slowly coloured 
orange-yellow by ammonia. — J. O. B. 

Lycopodium; JSew adxdtcrant ,o/, . C. Uallois. 

J. Pharra. Chim., U)06, 28, ‘242 — *244. 

Tub product obtained by the action of anhydrous ammonia 
-on dry (Austrian Y) galipot resin, at a temperature near 
the molting j)oint of the resin, is employed when powdered, 
ns on adulterant of lycopodium. Tlie a<lmi\turc is not 
readily detected bv superheial examination, and the 
jKJwder flashes in the flame like the genuine drug. It 
is slightly soluble in alcohol, in ether and in cliloroform, 
these solvents removing reainoHS matter. I'urc lyco- 
podium yields i>ractically notliing to the shuic solvents. 
Microscopical examination at once shows that the adul- 
terant is in the torm of irregular transparent grains, 
with rounded angles ; under the lens it is quite distinct 
fn ap^iearance from the charactejistic spores of which 
lycopodium is composed.— .J. O. B. 

Lichens and their characteristic consiitueitis. (). llcssc. 

J. prakt. (Uiem., IflOfl, 73, ll.H— 176. 

Thk author has examined the following varieties; — 
Vsnea longissima. Ach,^ Vsnea harbata^ rar. hirta from 
♦San Thome (West Coast of Africa) and Bothupara 
(Madras), Vsnea harhata var. florida (Hotlm.), Aleciona 
implexa (Hoflm.), Cormcidaria uculeaia (Kdrlier), 
Jiordla phycopsiH (Ach.), Itocella pcraeiiffts (Kreni]>cl- 
huber)— /f. fruteeJosa, Lanrar — Ji. caciicola (Darbishire), 
Vetrana islandtca (L.), including varieties Irom the 
Cavalljoch (Vorarlb(ug) and the JStubaital (Tyrol). 
A description of tnethylprotocetraric acid (cetroxic 
acid) is here given. Parmelia ixnctorum (Despi’eaux), 
Pannelia conapersa (Bhrh.), Xanthorta lychnea (Ach,), 
Gasparnnia degans (Lk.) Toruab. OrJiralechia pat- 
hscens y. pardla (Mass.) — Aemw ora pardki (/,.), 
Pertuaaria lactea, Nyl. llumatomnui coccincum var. ? 
Pulx'craria chlonra kc\\. — Lepraria (Lepra) chlorina Ach. 
Lepraria latebraruin Acb, Tlio investigation concludes 
with a description of parcllic acid and a list of the lichens 
in which it is found. — F. .Shdn. 

Terpenea and essential oils. 7(k/i and Hth (kmimuni- 
cationa. (). Wallach. Annalcn, 1906, 346, 1‘27— 13S, 
139— IM. 

Tjik 76th communication deals with new coiuiiounds 
•obtained from /3-terpineol, the worlc Vicing treated under 
the following headings • — Aclion of sodium methylate 
on /i-tt'rpineol-nitrosochloride ; the aldehyde, CjoHnO ; 
the ketone. 

In the 77th communication the preparation of soine 
new heptacyeJic comnounds is descrilied, viz., A'-Metfayl- 
fliiberene [ A'-methyl-(l)-cycloh<!ptencJ, ; methyl- 

auberanmethoxyloxime ; methyJsubereiiono ; iiiothyl-(l)- 
-<jyelohcptanone-(2)(methvlsuberone) ; mothcne-cyelohep- 
tamotliylene (raethenesuberene) ; gl.vcol from melhene- 
subereim : eul^jranaldehyde ; hy^iroxysuberancarboxylic 
acid ; nitrosocblonde from methenesuberene. — A. S. 

CUronella and lemongraaa oils ; Ceylon — — . C. E, 
Sago. Chom- and Drug., 1906, 68, 355. 

Thb author has examined samples of oitronella and 
lomongrass oils distilled at the Ciovernment Experiment 
Station, Feradeniya, Cc^ylon. I 

CUronella oi^.-— The oil was of a dark orange colour, and 
bad the following oharacters :~rTSp. at 15*5° C.» 0*884 ; 
optical rotation, — 3*3° ; citronellal, 30 per cent. ; 
.^aniol 41 per cent . ; Sohimmol'B test (see this J., 1904, 
«S6), turbid solution. The fact that the oil failed to p^ 
-Sohimmel’s tost points to the desirability of rejecting 
•that test as a criterion of purit^y for citron^ oil, wbich 
should be judged by its content of odorous constituents, 
mamely, geraniol and citroncHlal. 

Lemongrau (nf.^The sample of oU examined had the 


sp. sr^ at 16*5° C., >Ow890.; alddiydes (oaloulated as 
Od'Q per cent. ; optical rotation, — 0*2°. It'wM not com* 
pletoly soluble in ten parts of 70, 80, or 90 per mi 
alcohol, but formed a clear solution with an o^uiu volume 
of absolute alcohol, the solution becoming turbfd, however, 
on addition of morc^ alcohol The oil |X)ssess^ a finer 
odour than East Indian lemongrass oil. — A. 8. 

Essential oils ; New [Ocotea usamharenais Enf^., 

and Piper Vdkenaii, C.D.C.\ R. Hchmidt and E. 
Weilinger. Ber., 1906, 89, 662 — 668. 

Tjie essential oil from Ocotea usamharenais Engl is found 
to the extent of about 0*16 jicr cent, in the bark. It is 
a thin oil of a yellow colour and a strong sinoll indicating 
the presence of cineol It boils lictweeii 50° and 160° C. 
j at It) mm., sp. gr. at 20^ C., 0*913; iin- 1*476; aj) at 
I 20° C. = — Ir 12'; acid value, 1*2; esU’ir value, 12*5. 
j The following are the principal constituents : — Myristio 
I aldehyde, I ^ler cent. ; cineol 40 iwr cent. ; Z-terpineol . 
40 per cent. ; sesquiterjiione, CicHg* or CjdHgft, 10 per 
cent. ; esters, 4 }X)r cent. ; traces of a ketone (semi-oarba- 
zone, m. pt. 197° C.), and small quantities of ter penes. 
The leaves of Piper Volkcnsti, L'.D.C., contain 0*3 per 
! emit, of an oil. 'I'his has a light brown siolour and a 
j strong but pleasant smell, it distils over almost entirely 
i btdween 90° and 175° C. at 1‘2 ram. Sp. gr. at 20° C., 
0*934; nn~ 1*5017; ap— — S" 24'; ester value, 17; 
after acetylating, the ester value is 66. This latter is due 
to the presence of 14*j)t)r cent, of an alcohol, most probably 
citronellol. 70 iku* cent, of the sa^ionilied oi| distilled 
between 135^ and 14H° (\ at J5 mm. One- third of this 
fraction consisted of limene. The remainder appeared 
to bo a mothoxylated, salrol, tiiHi 203 . Its bromine 
addition com})oimd melted at 1*22^ U, and the original 
aiibstaiKie on regeneration boiled at ]3(V — 140° C. ; with 
sp. gr. at *20° C., 1*137 ; and nn - 1*6416. — F. Shdn. 

Carline thistle {Carlina acaulis L.) ; Essential oil from 

. F. W. .Semmler. Ber., 1906, 89, 726—731. 

Tux dried roots of Carlina acuulis yield about 2 per cent, 
of a heavy oil, with sp. gr. 1 *0333 at 19“ C. ; np- 1*66960. 
'J'lie constituents were isolated by fractional distillation, 
'rho first constituent, amounting to 12 — 15 per cent, was 
carlinenc, boiling between 139° and 141° C., with 

sp. gr. 0*8733 at 23*8° U, and ni)-1492. These figures 
snow carUnene to be a monocyclic, doubly unsaturated 
sesquitcrjione. A small quantity of palmitic acid was 
isolated. The chief constituent is ccarlina-oxide, C]sHiqO, 
b. pt., J67°— 168° C., sp. gr., 1*066 at 17° C., 1*580, 

ana optically inactive. It is reduced by sodium and 
alcohol to Bdrahydrocarl ilia- oxide, boiling at 

about 135° C. at 10 mm., and at about 26*2° C. at ordinary, 
pressure. 'J'liis product was identical with l-phenyl-3-a- 
turyl-propane prepared synthetically, thus indicating th,0 
relative jxisitiou of the carbon atoms in earlina-oxide* , 

— F. 8hdn. 

Aniseed OH; New method of extracting . P. Eber- 

hardt. Comptes rend., 1906, 142 , 407 — 408. 

Thk author finds tliat aniseed oil is yielded not only by the 
fruit, but by the leaves of the plant. The oldest leaves 
are gathorea in the middle of the dry season and distilled 
with water. This does not exhaust the plant, and forma 
a defimie addition to the yield of oil. The oil has a slightly 
lower solidifying point than that from the seeds, but ia 
essentially the same substance.— J. 1\ D. 

Acetamide ; Preparation of . F. M. Francois. 

J. Pharra. Chim., 1900, 28, 230—237. 

The following method gives a yield of 91*7 per cent, of 
the theoretical quantity of pure acetamide, compared 
with 28*1 per cent, obtained by the process of Boorda 
Smit. (Bull. Soc. Chim., 1876, 24, 539), 1060 grmt. of Irani, 
transparent ammonium sesquioarbonate are heated 
on the water-bath, in a lar^ fiask, with 2000 gmu|. 
of glacial acetic acid, so as. to obtain ammoidam 
diacetate. The flask is then fitted with an eartoou- 
ware stopper, pierced with three holes, and paolrad 
with asbestos fibre. One hole carries a safety 
the second, a thermometer; and the third,, a fan]ial:,| 
adapter, Wt at an obtuse angle. All these fittings pna 
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Pioktd with MbeftOB, or luted over with pleater# and 
ized with a strip of canras saturated with gumL The 
bent adapter is then fitted to a sloping Liebig's con- 
denser. having a wide inner tube and a narrow annular 
jacket. The Tower lateral inflow tube is removed. The 
lacket is three- parts filled with acetic acid» b. pt. 118° G.. 
instead of water, so as to form a condensing zone of higher 
boiling point than that of water ; some pieces of pumice 
or charcoal are introduced into the acid to prevent 
bumping. The upper lateral outflow tube is attached to 
a long upright tube to serve as a condenser to keep the acid 
in the jacket at a constant level. The upper end of this 
condenser is then connected by means of a cent tube with 
a descending condenser, ail joints being made with asbestos. 
The two condensers will then have the form of an inverted 
V* The ammonium diacetate is heated over a gas 
i^me. distillation being regulated by the thermometer. 
Decomposition commences at 135® — 140® C.. when the 
distillate consists chiefly of water, with a little acetic acid ; 
from 140® to 195° more acid, and less water is given olT. 
When the temperature in the flask has reached 196® C., 
the condenser containing the acetic acid jacket is 
removed, and one containing dry aniline, b. pt. 183®, 
substituted for it. Distillation is then resumed, when the 
liquid which uasses over between 196® and 222® contains 
some aoetamiae. As soon as the liquid in the flask has a 
constant b. pt. of 222® C., the process is stopped, 
for the residual product is pure, almost colourless aceta- 
mide. The acetic acid in the distillates may be used 
again in subsequent operations. I’he product of this 
method is purer than tne acetamidel^obtained by distil- 
lation, having the constant b. pt. 222®>C. to the last drop, 
any acetonitrile which is formed during the process 
being eliminated. — J. 0. B. 


Anilides ; Influence of catedysers on the formation of — — — . 

N. Mensohutkin. Iswiestja d. Petersburger Polyt. 

Inst.. 1906, 4, 181—190. Chem. Centr., lOOo, 1, 661. 
Thx author determined the rate of acetylation of anihno, 
0 -, p- and m-toluidine and m- and p-xylidinc both alone and 
in pesenoe of different proportions of hydrochloric, hydro- 
hre^io and hydriodic acids. The method used was that of 
H. Goldschmidt and Wachs (Z. phyaik. Chem. 24, 363). 
N/l-solutions of acetic acid in the respective amino com- 
pounds were treated with molecular proportions of the 
corresponding hydrochloride, hydrobromide, or hydriudide, 
and tne mixtures heated at 1H2® ( 1 , the course of the 
reaction being followed by titration with barium hydroxide 
solution. It was found that in presence of the haloid 
acids, the reaction was unimolecular, but bimolecular 
when these acids wore absent. 3'ho accelerating effect 
of the acids was directly proportional to the quantity 
pesent, hydriodic acid having the greatest iiifluenee and 
hydrochloric acid the least. In the case of the homo- 
logues of aniline the position of the methyl groups was of 
some importance, the rate of acetylation being retarded by 
the presence of a methyl group in the ortho position, but 
strongly accelerated by methyl groups in the meta and 
para positions.— A. S. 

Chloral hydraie ; Decomposition of under the influence 

of l%ght and air. N. Schoorl and L, M. Van den Berg. 
Pharm. Weekblad, 1908, 48, 42—47. Chem. Centr., 


Pharm. Weekblad, 1908, 48, 42—47, 
1906> 1, 860. 


TuBXa containing (1) 1*060 grms. of chloral hydrate and 
ii60 c.c. of oxygen, a quantity just sufficient for its com- 
plete oxidation, (2) 2 grms. ox cbloral hydrate and 260 c.c. 
of oxygen, and (3) 6 grms. of chloral hydrate, but from 
which the air bod been previously exhausted, were expe^ed 
for several weeks to tropical sunlight, and ^eu their con- 
tents examined. The results obtained indicate that under 
the influence of sunlight, in the absence of air, the decom- 
position of chloral hywate alone proceeds according to the 
scheme; CCl8.CHO.HjjO->*3HCl-l-2CO ; in the presence 
of an insuifloient quantity of oxygen for coi^lete oxidation 
the following reaction also occurs : CCls.CHO.HsO-t-SO*^ 
8HC3i -f 2008, possibly, the chloral hydrate is decomposed 
as hi the first case, whilst the carbon monoxide is further 
oxidised to carbon dioxide. Whm the amount of oxygen 


pesent is sufficient for, complete oxidation, prodnota 
found indioate that the following reactions take place 
CCl8.CHO.HfiO+2(>-^8Ha+2CO.. 
20C1«.CH0.H80 + 70->8Ha0 -l-fla+dCO#. 
but here again, the carbon dioxide, water and chlorine, 
may be due to the secondary oxidation of carbon monoxide 
and hydrochloric acid formed according to the 
equation given above. — A. S. 

Pharmaceutical sutstonccs ; Influence of the incandescent 

gas light on some . N. Sohoorl and L. H. Van don 

Berg. Pharm. Weekblad, 1906, 48, 47 — 49. Chem. 
Centr., 1806, 1, 696. 

DiTFXxacJNT pharmaceutical substances contained in 
sealed tubes of white glass and of brown, so-called anactinio, 
glass, were exposed at about 40® (1 to an incandescent 
gas light, at a distance of 10 cm., in a chamber protected 
from sunlight. The time of exposure amounted to 478 
hours. Chloroform was not altered under any of the 
experimental conditions. Bromoform was not altered 
in the brown glass tubes, but in white glass it became 
yellow owing to separation of bromine, whilst the develop- 
ment of aciditv indicated the formation of hydrobromio 
acid. Dry iodoform behaved in a similar manner ta 
bromoform, some iodine being separated in the white 
glass tubes, but with a 5 p(*r cent, alcoholic solution of 
iodoform, the decomiiosition was much more pronounced, 
both in the white glass and brown glass tubes ; in the case 
of this alcoholic solution, decomposition was caused even 
at a distance of 2 — 3 m. from the source of light. Prom 
chloral hydrate, a small quantity of hydro^loric acid 
was formed. Hesorcinoi and'pyrogallol suffered alteration 
only whore the crystals were in contact with the glass^ 
the change being caused by the combined action ol the 
iiioandescent gas light and the alkali of the glass. — A. S. 

Iodine ; Distribution of between two solvents. Y, 

Osaka. Mem. Coll. Sci. and Eng., Kyoto, 1904 — 1905, 
1, 93 — 102. Science Abstracts, 1906, 9 A. 119. 

The distribution of iodine between two solvents, eu., 
aqueous alcohol and cai-bon bisulphide, at 26® C., was 
studied; with less than 47*9 per cent, of alcohol, the 
two solvents mentioned arc practically immiscible. For 
a given mixture the ratio of distribution is independent 
of the iodine concentration and of the relative amounts 
of the two phases, and is nearly identical with the ratief 
of the solubilities of iodine in the two solvents separately. 

-A. S. 

Bismuth : Some salts and complex salts of . A. 

Rosenheim and W. Vogelslang. Z. anorg. Chem., 1906, 
48, 206-216. 

Bismuth tartrate-nitrate., Bi(C4H408)NQj,6H20. A solu- 
tion of bismuth nitrate rendered faintly acid with 
nitric acid is treated with a concentrated solution of three 
molecular proportions of tartaric acid. After standing 
for some time, white prismatic crystals of bismuth 
tartraUi-nitrato separate out. The compound is decom- 
posed by water, with separation of a basic salt ; in alkalis 
it dissolves to a clear solution. On adding it, in small 
portions, to a boiling solution of tartaric acid, it grad- 
ually dissolves, and on cooling, bismuth bitatiraie, 
Bi((; 4 H 408 )C 4 H£Oe, 2 HgO, free from nitric acid, separates in 
the form of glistening needles. This salt is also decom- 
posed by water with formation of a basic salt. Potassium- 
bismuth tartrate, COOK.(CHOBiO)2COOBiO,4H80. This 
complt'x salt can be prepared by : (1) adding 3 mols. 
of crystallised bismuth nitrate in small portions [to {a 
solution of 2 mols. of tartaric acid and a^ut 12 mols. 
of potassium hydroxide in five times their weight of 
water, and heating the mixture, when the compound 
separates as a micro- crystalline powder; (2) dissolving 
1 mol. of bismuth bitartr^ (see above) in a concen- 
trated solution of 6 mols. • of ^potassium hydroxide, and. 
idlowing the mixture to stand over sulphuric acid. The 
compound is easily soluble in water and alkalis. Another 
potassiim-bismuth tatiraie, corresponding to the formula^ 

yBiOHv 

.OOOKsOHO.c5hOX!OOK, 




XHOb ol. omsjmAiM, uauimm, BSSSKTUt onii, & sxteaots. 


m 


cm be obtained, although in poor ;)riolds, from a aohition 
containing I mol. of tartano acid, 1 mol. of biamuth 
nitrate, and 6 mols. of potassium hydroxide. After 
filtering, the solution is evaporated, separated from 
the potassium nitrate which crystallises out, and allowed 
to stand over sulphuric acid The compound separates in 
crystalline scales, easily soluble in water. Jlmmonium- 
bismuth tartrate, of corresponding composition is pre- 
pared by dissolving bismuth bitartrato m excess 
of ammonia, and evaporating the solution, which is 
kept strongly alkaline by addition of ammonia. It is 
decomposed by water with separation of basic compounds. 
The following compounds have also been prepared by the 
author : — Basic bismuth thiocyanate, Bi(OH)(CNS)o,6H2(>, 
from tbiocyanio acid and excess of bismuth carGonate ; 
bismuth thiocyanate, Ri(CNS)j|,14H20, from bismuth 
carbonate and excess of thiocyaiiic acid ; potassium- 
bismuth thiocyanate, KaBi(CNS)^8, sodium-bismuth thio- 
cyanate, Na3J3i(CNS)«, and ammonium-bismuth thiocyanate, 
(NH4)3Bi(CN8)0,6H2(), prepared by evaporating over 
sulphuric acid a solution of 1 grm.-mol. of bismuth 
carbonate, and about 0 grra.-mols. of alkali hydroxide 
or ammonia in excess of thiocyanic acid. Jhsmuth acetate, 
Bi(C2H302)», may be obtained by boiling for two hours 
a mixture of 2 grrn.-mols. of bismuth carlnmato, 
4 ^rm.-rntila of mannitol, and 300 grms. of glacial acetic 
acid under a reflux condenser. The bismuth acetate 
crvstallistjs from the cooled filtered solution in white 
scales. — A. S. 

Mercurous iodide; New method of preparing . B. 

Szilard, Pharin. Centralh., 1900, 47, 31. 

A KNOWN weight of mercury is agitated with three times 
its volume of chloroform until globules disapjiear. An 
equivalent weight of icaline, previously dissolved in a large 
volume of chloroform, is slowly added with continuous 
agitation. Combination is almost instantaneous, and the 
greenish- yellow iodide is precipitated. A largo volume of 
the solvent is necessary on account of the heat generated by 
the chemical action. The precipitate is collected by 
filtration, washed with boiling water, and dried in the 
dark. The chloroform filtrat-e may be employed again for 
the same process. The o[X!ration should jH'oferably bo 
conducted at night, to avoid the action of daylight on the 
chloroform- iodine solution, and on the mercurous iodide 
formed.— J. 0. B. 

Calcium iodomercuraits. A. T)uboin. Comptes rend., 
1900, 142, 395-398. 

The author has obtained by crystallisation at difTerent 
temperatures from solutions of mercuric iodide in 
aqueous solution of calcium iodide, three salts, correspond- 
ing to the formula*, Calo.Hgl^.KHgO, Caljj.fiHglo.HlloO, 
and 3CaIo.4Hgl2.24H2t) respectively. These are dis- 
tinguislied’by tlieir crystalline form, but all yioifl insoluble 
compounds with many organic substances.— J. T. T). 

Palladium ; CoUoidal nature of solution of — obtained 
by means of carbon monoxide. J. Donau. Monatsh. f. 
diem., 1900, 27, 71—74. 

The almost black solution obtained by passing carlmn 
monoxide tlirough the aipieous solution of a palladium 
salt has all the properties of a colloidal solution, and no 
doubt contains colloidal palladium, — J. T- D. 

Hydrosulphides and thioacids ; Volumetric determination 

of organic . P. Klason and T. Carlson, XXlll., 

page 287. 

Carbonyl group in aldehydes^ ketones, rffo. ,* Quantitative 

determination of the . Watson Smith, jim. XXlll., 

page 286. 

Paraldeltyde. tJ.S. thistorns Decision. 

The United States Circuit Court, Dec. 19, 1906, over- 
ruled a decision of tlte Board of Geiteral Appraisers which 
held that paraldehyde is dutiable at 56 cents per lb. as a 
“ medicinm preparation in the preparation of whiob 
aloobol is used.'^ The Court found that the aldehyde 
from which it is prepared is not derived from alcohol, out 
is one of the by-products resulting from the distillation 
of aloohel The deoitieii of the Oonrt was that H is 


dutiable at 26 Mr cent, ad valorem, as a “ medicinal 
preparation in the preparation of which alcohol is not 
used.” The Treasury DeMrtmmit, Feb. 3, 1906, 

acquiesced in this decision. — R. W. M. 

Hafrol. U.S. Customs Decision, Jan. 80, 1906. 

Safuol is dutiable as a “ distilled oil ” under paragraph 3- 
of the tariff. — R. W. M. 

Calisaya barks ; Elixir of - — , U.S. Customs Decision, 
Jan. 20, 1906. 

AssHSeMBNT of duty was affirmed at 55 cents per lb. aa 
“ alcoholic medicinal preparations under paragraph 67, 
on elixir of calisaya bark and elixir of calisaya oa« and 
coca. The claim of the importer that they were dutiable- 
at 2 dola 25 c. per proof gallon as “ alcoholic bitters,” 
under paragraph 292, was overruled. — H. W. M. 

Enuush J^atents. 

Theobromine. : Compounds or salts of . F. Hoffmann- 

La Rocho, Basel, Switzerland. Eng. l*at. 26,821, Deo. 
22, 1905. Under Int. C’onv., May .30, 1906. 

Skk U.S. Pat. 709.764 of 1905 ; this J., 1905, 1082.— T. F.B. 

Anhydrides of organic acids; Production of . R. 

Sommer, Vienna. Eng. Pat. 11,058, May 26, 1905. 

Skk Fr. Pat. 354.742*of 1905 ; this J., 1905, 1125.— T. F. R 

Feknch Patents. 

C-C-Dialkylharbituric acids ; Proct ss of preparing , 

Soc. pour rind. Ghim. 5 BAlo. Fr. Pat. 350,428, 
Dec. 27. 11K)4. 

See U.S. Pat. 790,263 of 1905 ; this J., 190o, ?49.— T. F. B. 

Alcohols and their derivatives ; Process of making aromatic 

. ('. Mottler. First Addition, dated Oct. 14, 1905, 

to Fr. Pat. 348,951, Oct. 28, 1904. Under Iiit. Conv., 
Nov. 17, 1904. 

Sbk Eng. Pat. 1 8,674 of 1905 .• this J., 1905, 1188.— T. F.B. 

OxalrOiLs and oxalic acid ; Procas of making . F. A. 

Feldkarnp. Fr. Pat. 358,785, Oct. 23, 1905. 

See U.S. Pat. 802,980 of 1905 ; this J., 1905, 1254.— T.F.B. 

Oetiman Patents. 

Formaldehyde and formamide or aextamide. ; Process for 

preparing condensation prmluxts from . Kalle imd 

Co., Act.-Oea. Oer. Pats. 164,610, Oot. 29, 1902, and 
164,611, Nov. 15, 19(y2. 

CoNiiENSATJON products of the formula R.NH.CHjOH 
arc obtained by heating formamide or acetamide with 
fornialdohyde, preferably paraldehyde or trioxv- 
inethylene, without using a condensing agent. Tfie 
prtxlucts are stated to be of value as antiseptics and 
solvents for uric acid. If the heating be continued at 
higher temperature, and particularly if 2 mols. of the acid 
amide are used to one of the polymerised formaldehyde, 
the prmluct of condensation is mothylenediformamide 
or mcthylenediaoetamide. — T. F, B. 

Dialkylbarhiiuric acids and their derivalims ; Process of 

preparing . E. Merck. Ger. Pat. 163,^, March 

18, 1904. 

DiALKYiMAiiONAMiNir esters, .RjC(CONH 2)COOK, pre- 
{lared by treating dialkylcyanoaoetio esters with dilute 
sulphuric acid, are convert^ into dialkyl barbituric aoida- 
or their derivatives by condensation with urea, thiourea, 
or guanidine, in presence of alkaline condensing a^nts. 

IHethylmahnylcarbonyldiurea ; Process of premring . 

Ghem- Fafar. von Hoyden, Akt-Ges. Ger, Pat. 1 m, 224,. 
July 16, 1904. 

DziBTHYtJiAtoinc osten are heated with oarbouyldiurea;. 
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€ 0 (NH.C 0 .NH 2 ) 2 . in preaenoe of sodium ethylate or a 
eimilar oondenaing agent. The product does not yield 
diethylbarbitimc acid when treated with 50 per cent, 
sulphuric acid, hence it is most probably a diethylmalonyl- 
oar^nyidiurea of the formula 

C0:(NH.C0.NH.C0)2:C(C2H*)2. 


Pacudoionone atid its homologuea : Process of 'preparing 

hydrides of . Knoll uud Co. Ger. Pat. 104,360, 

May 10, 1904. 

Tub sulphite compounds of pseudoionone or its derivatives 
are treated with acids (e.p., sulphuric or oxalic acid, or an 
alkali bisulphate), when the hydrate of the sulphite com- 
pound appears to be formed. By treating these with 
alkalis, fiucali sulphite and the hydrate of the pseudoionone 
derivative are formed. The hydrates are of value in 
perfumery. — T. F. B. 

Hydrates of nnanturated organic compwinda ; Proreaa 

'^of preparing . Knoll und Co. Ger. Pat. 165,726, 

Aug. 12, 1904. Addition to Ger. Pat. 104,360 (see 
preceding abstract). 

Hydrates may bo obtained from the sulphite derivatives 
of unsaturated organic compounds other than pseudo- 
ionone by the pro(;e88 described in the preceding patent. 
Thus hydrates of the following compounds may ho pre- 
pared : — Citronollidene-acetono, cijrvone, citrylidene- 
malonio esters. — T. F. B. 

The(d)romine-barium and aodinm aalicylatc .* Process of 

preparing an easily aJuhle double saP of . Act.- 

Ges. f. Anilinfahr. Ger. Pat. 104,424, May 26, 1904. 

Two mols, of sodium salicylate and cither 1 mol. of the 
barium salt of theobromine, or 1 mol. each of the sodium 
salt of theobromine and of a soluble barium salt, are 
mixed in aqueous solution ; on evaporating tho solution 
the double salt is obtained in easily soluble comlition. 
<Compare Eng. Pat. 4958 of 1905 ; this J., 1905, 1254.) 

— T. F. B. 

H-Aminatheobromine and ita alkyl or aryl derivatives ; 

Process of preparing . C. F. Boehringor und 

Soeline. Ger. Pat. 164,426, July 14, 1904. Addition 
to Ger. Pat. 166,900, Sept. 2, 1903. (See this J., 1906, 
660.) 

By treating 8-bromo- or 8-chlorotheobromine with 
ammonia or an aromatic or fatty amine, the corre^ond- 
ing derivative of S-aminotheobromine is obtained.— T F.B. 

Phenyldihydroquinazolinc ; Process of preparing a benzoyl 
derivaiive of — — . Kalle und (^o., Akt.-Gos. Ger. 
Pat. 104,426, Aug. 7, 1904. 

Phenyi.dihydroqxtinazoline is treated with benzoyl 
chloride, preferably in [pyridine solution ; the pyridine 
is decanted off, and the product washed with water and 
sodium carbonate solution, and again with water. 
It is stated to bo of therapeutic value, — T, F, B. 

Sulphur or selenium in colloidal, solid and permanent 
form ; Proesaa for the manufacture of preparations 

containing . Chera. Fabr. von Heyden, A.-G. 

Ger. Pat. 164,664, March 22, 1904. 

Colloidal sulphur or selenium is separated by known 
methods, in the wot way, in presence of albumin, albu- 
minoids or tho products of hydrolysis or decomposition 
of tho same; tlie solution is acidified, the precipitate 
filtered off, washed, redissolved in water with addition 
of sufficient alkali to render the liquid neutral or faintly 
alkaline, and tho solution, after dialysis, evaporated or 
precipitated by an aloohol, a mixture of alcohol and 
ether, or acetone. For example, 10 parts of sodium 
sulphide are dissolved in 200 parts of water, and one mrt 
of albumin is dissolved in the solution by agitation. The 
sodium sulphide is then decomposed by passing sulphur 
dioxide into the solution. The precipitate is filterea off, 
washed, dissolved in water with the addition of a little 
alkali, and the solutioQ dialysed and evaporated. The 


colloidal sulphur is obtained as a greyish-white, permanent, 
amorphous substance, dissolving in water to a milky 
Uquia which has a bluish tint by reflected light— -A. S. 

Luminous [Phosphorescent] bodies 7 Process for the 

preparation of . Chininfabr. Braunschweig Buchler 

und Co. Ger. Pat 163,648, July 2, 1904, 

Zinc sulphide is ignited and mixed with small quantities 
of manganese sulphide or copper sulphide. The product 
exhibits intense phosphorescence when exposed to light-, 
cathode-, Uontgen- or Becmierel-rays, or when subjected to 
meohonioal pressure. — A. S. 

m.-PHOTOGRAPmC MATERIALS AND 
PROCESSES. 

(Continued from page 234.) 

Olasstoare; Chemical . U.S. Customs Decision, VIII., 

page 266. 

Engush Patent. 

Pigment printing process. E. Biihler, Schriesheim, 
Germany. Eng. Pat. 12,867, June 21, 1905. Under 
Int. Conv., July 0, 1904. 

See Fr. Pat 364,722 of 1905 ; this J., 1906, 1126.— T.F.B. 
German Patent. 

Filtering [Photographic developers, ttc.] ; Apparatus 

for with exclusion of air. P. Dinglinger. Qer. 

Pat. 102,821, Aug. 28, 1904. L, page 257. 

XXII. -EXPLOSIVES, MATCHES. Etc. 

{Continued from page 234.) 

Enoush Patent. 

Nitroglycerine ; Manufacture of . Centralstelle f. 

WissciiRchaftlich-techn. Untersuchungen, Neubabels- 
burg, Germany. Eng. Pat. 2776, Feb. 10, 1905. Under 
lut Conv., Feb. 12, 1904. 

See Fr. Pat 351,454 of 1905 ; tliis J., 1905, 903.— T.F.B. 
United States Patents. 

Explosive compound. U. Escales, Munich-Schwabing, 
Germany. U.S. Pat. 812,195, Fob. 13, 1906. 

Thw patent is for an explosive composition, consisting 
of nil oxygen carrier, such as ammonium nitrate, and au 
easily oxiaisable metal in tlie form of “ metal wool,” such 
as aluminium wool. — W. C. H. 

Ex'doaive. F. Sparre, Assignor to the E. I. Du Pont 
de Nemours Powder Comiiany, Wilmington, Del. 
U.S. Pat. 812,958, Feb. 20, 1906. 

Claim is mode for explosives containing ammonium 
nitrate, a metallic ingredient and imgelatiriisod nitro- 
cellulose, with or without the addition of a liquid hydro- 
carbon as kerosene, the whole being compressed if so 
desired. Mixtures are speciifled containing ammonium 
nitrate, a metallic ingredient, and 6 — 25 per cent, of 
nitrocellulose with or without 10 per cent, of kerosene. 
The use of a mixture of ammonium nitrate, ferrosilicon, 
and nitrocellulose is also claimed. — B. J. S. 

Explosive, F. Sparre, Assignor to the E. I. du Pont 
de Nemours Powder Company, Wilmington, Del. 
U.S. Pat. 812,959, Feb. 20, Pm. 

The invention comprises explosives made from the 
following mixtures : — Ferrosilicon and nitroglycerin with 
(1) an oxygen carrier, or (2) ammonium nitrate, and, if 
desired, (a) a metallic ingredient, (6) kerosene, (c) kerosene 
and sodium nitrate, (d) kerosene and charcoal. A mixture 
of nitroglycerin with an oxygen carrier, a metallic Ingre- 
dient, a liquid hydrocarbon and ohorooal.— B. J. 8. 

Ounpowder , and process of mabing same. F. L du Pemt, 
VVilming ton, Del. U.S. Pat 813,020, Feb. 20, 1906. 
Staxoh if added to the powdered ingredionU for 
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gunpowder in the proportion of 7 — 8 per cent of the whole 
masB, which u mixed with 5>— 15 per cent, of water, 
subjected to suSioient heat to awWl the starch granules, 
and pressed into the required shape. — B. J. S. 

Fubnch Patent, 

NitrojAyctrin ; Manvfcteture of , The Eastern 

Djmamito Co. Fr. Pat. 368,514, Oct. 14, 1906. 

See U.S. Pat. 804,817 of 1006 ; this J., 1900, 199.— T.F.B. 

XXI1L--ANALYT1CAL CHEMISTRY. 

{CorUtmtcd from page 238.) 

APPARATUS, ETC. 

United States Patent. 

Oates; Apparatus for analysis of . A. Schlatter 

and L. Deutsoh, Budapest, Austria-Hungary. U.S. 
Pat. 813,671, Feb. 27, 1906. 

See Fr. Pat. 361,442 of 1906 ; this J.. 1006. 904.— T. F. B. 


INORQANIC^Q UA LIT A Tl VE. 

Schlagdenhaufen* s reaction [for magnesium] ; Modification 

of . L. Crimbert. J. Pharm. Chini., 1906, 23, 

237—239. 

SoHLAQDBNifAUFEN’s reaction for magnesium is best 
moditiod as follows : — To 10 u.c. of the liquid to be 
examined, 6 c.o. of 10 per cent, potassium iodide solution 
are added, followed by two or three drops of a strong 
solution of sodium hypochlorite. In the presence of 
magnesium, a reddish-brown flocoulent precipitate will 
be formed, resembling ferric hydroxide in appearance. 
The reaction is very distinct with a dilution of 1:2000. 
It is essential that the solutions should be neutral, or but 
faintly alkaline the least trace of free acid pevents the 
formation of the precipitate; an excess of alkali also 
renders the reaction less sensitive. Neither colour nor 
precipitate is given by lithium, nor by salts of the earthy 
metals, — J. 0. B. 

Arsenic- from hydrochloric acid; Removal of , for 

use in the Marsh-Berzelius method. A. K. Ling and 
T. Bendle. Analyst, 1906, 81, 37 — 38. 

The method described consists in boiling a nnxture of 
hydrochloric acid of constant boiling point, and methyl 
alcohol in a reflux apparatus under reduced pressure 
with bright electrolytic copiier free from arsenic, and 
then distilling the acid over similar copper. To 1,600 c.c. 
of commercial hydrochloric acid of a sp. gr. slightly above 
I’l, about 40 c.c. of redistilled commercial wood-spirit are 
added, the mixture being contained in a Wiirtz flask of 
2 litres capacity. About 6 grms. of arsenic-free granu- 
lated zinc are then added and the llask is connected with a 
reHux condenser by an ordinary cork, in which is fixed 
a glass rod supporting a coil of electrolytic copper foil, 
having a surface of about 120 sq. ins. The side tube of 
the flask having been plugged, the condenser is connected 
with an exhaust-pump, and the boiling commenced and 
continued for some hours, the copper being withdrawn 
and cleaned at least once during tlus period. It is advis- 
able to interpose two vessels between the condenser and 
the pump. The first serves to onllect a black tarry liquid 
which distils over, whilst the second flask contains a httle 
water to absorb any hydrogen chloride which passes off. 
The acid is then distiUed in presence of bright eleotro- 
lytio copper.— W. F. k 

IRfORQAifW^VANTITATiyE. 

Pyrites ; Determination of stdphur in . F. Rasobig. 

Z. angew. Chem., 19, 331—334. 

Trb author cousiders the beuzidine method quite as 
accurate ai the barium method, if not more so^ provided 


due care be taken. He gives the foUowiug detailed 
directions for oanying out the process : — Exactly 0*8 grm. 
of the finely-po^em sampls is weighed into a oit 
200 c.o. conical fiask, 6 o.o. of fuming nitno acid are added, 
and the fiask heated on the water- bath urith a small funnel 
in the neck. After half an hour 30 o.c. of water are added, 
and the whole contents are rinsed into a 100 o.c. flask, 
made up to the mark, and well shaken. Then 20 c.o. are 
placed in a 600 o.c. beaker, 10 c.o. of a I per cent, solution 
of hydroxylamine hydrochloride are added, and 600 o.o. 
of benzidine solution (this J., 1903, 1060). Tho liquid 
is well stirred and allowed to stand for 16 minutes, during 
which time the filter is prepared as directed, loo. cit. The 
bulk of the clear hquid is poured through tho filter, and 
the precipitate bro^ht on by about the last fifth of it, 
the fast portions being rinsed on by moans of some of the 
filtrate, or by benzidine solution from a wash-bottle. 
Water may be used, if not more than 10—20 o.o. be taken, 
and the washings bo brought into the filter while still 
nearly full of liquid. Tho moment tho water disappears 
from the surface of the precipitate tho funnel is washed 
down with 6 — 10 c.o. of water, and this is followed by a 
second like quantity. As soon as tluB has disappeared, 
the pump is uisconaected, so that the precipitate does not 
get leltea together. Tho funnel is now removed, inclined 
at 46°, and the filter and plate overturned in the funnel by 
a rod pushed up from below. The plate is removed, the 
filter pressed together in the fingers, and dropped into a 
260 C.O. conical fiask with a neck 30 mm. wide, into which 
any precipitate adhering to the funnel is rins^ with not 
more than 25 o.c. of water. The fiask is oork^, tho 
contents violently shaken till the precipitate is thoroughly 
broken up, tho cork rinsed into tho liask, nearly the 
requisite quantity of N/IO sodium hydroxide added (in 
this case, say, 40 o.o.), then about 2 o.o. of the usual 
phenolphthalem solution (this amount is needed because 
so muon is absorbed by the filter paper). The fiask is now 
heated till tho rod colour disappears, and then the titration 
proceeded with till the red colour is permanent on boiling. 
It should bo destroyed by addition of a drop or two of 
N/IO hydrochloric acid, and not return on boiling for 
two minutes. The filtrate must always be tested with 
barium chloride, to make sure that enough benzidine 
solution has been used for complete precipitation. The 
method requires some practice, but the autnor states that 
when once expertness has been acquired in carrying it out, 
it will always be preferred to tho barium methoa-— T, D, 


Sulphates ; Determination of in drinking waters. 

F. Kasohig. Z. angew. Chem., 1906, 19, 334. 

To a quantity — | to 6 litres — of the water is added one- 
twentieth of its volume of strong (this J., 1903, 1066) 
benzidine solution, and after 15 minutes the precipitate is 
filtered off and titrated as described in the mefi^ for 
pyrites (see preceding abstract). To the result, when 
expressed in milligrammes of sulphur trioxide per litre, 
1-6 ingrms. ore added, for the solubility of benzidUne 
sulphate in the Uquid. Should the water contain iron, 
1 — 2 c.c. of hydroxylamine hydrochloride (I per cent, 
solution) ore added before precipitation. — J. T. 1). 

Metals, especially gold and 'palladium ; Determination of 

hy electric conductivity measurements. J. Donau. 

Monatsh. f. Chem., 1006, 27, 69—70. 

The solution of the metal, very sUghtly acidified with 
hydrochloric acid, is placed in a U*tubo constrict^ at the 
beud and furnished with a side-tube for the entry of carbon 
monoxide, and its conductivity is measured. Pure carbon 
monoxide is then led through, and the conductivity 
measured from time to time till it ceases to increase. 
The increase in oondiiotivity is in the case of palladium 
directly proportional to the amount present ; in the case 
of gola it is not so, but the oonneotion between the two 
can be expressed by the formula : 

Z » I •76*-0’0237xy + 0*0138**— 0*001 + 0*000788*y*», 

where Znmgrms. of gold in 100 o.o. of the solution, and 

S and X are the original oondiiotivity and increase in eon- 
uotivity, respeotivriy, expressed in the usual Kohlransoh 
units multiple by 10*.-J. T, D. 
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ORGANIC-^QUANTITA Tl VB, 

Halogens ; Determination of the in organic com- 

^nds, W. Vaubel and 0. Scheucr. dhem.-Zeit., 

1900, 80, 107—168. 

The method is based on tlie authors’ observation that 
orpnic halogen compounds, op warming vith concentrated 
sulphuric acid, part with their halogen as hydracid or 
as the free element. 0-2— ()‘5 grm. of the substance is 
weighed into a diw distilling flask of about 2(K1 c.c. capacity, 
and 30-00 c.c. of concentrated sulphuric acid are added 
from a separating funnel fitted to the flask. Centlo heat 
is applied and the products ai-e passed into a solution of 
silver nitrate, nuring or after the reaction a gentle 
stream of air is drawn through the a])paratus. The 
silver halide may he weighed or the excess of silver nitrate 
titrated. 

In oases where free halogen may he evolved, metallic 
copjier or pure filter paper is added with the substance, 
in onler to generate sulphur dioxide, and thus ensure the 
absence of oxyhaloid salts. I’he silver sulphite formed 
is decomposed by boiling with fiO c.c, of concentrated 
nitric acid, and any silver sulphate removed by thorough 
waaliing. 

The method is not recommended for such volatile bodies 
as chloroform or chloral, but on account of its simplicity 
and rapidity, is well suited for the control of industrial 
operations and for routine work. — F. Sodn. 

Paraffin ; Ddectum and di'fcrminatum of in viixfuree 

with reresin. F. Tll/cr and F. 8ommer. Fhem.-Zeit 

IflOfl. 80, 142—143. 

The authors confirm the statement of Iferlinerlilau that 
the refractive power of jiaraflin decreases with its melting 
point and molecular w^eight, but they consider that the 
differences are not sufficiently great in practice to render 
the method valueless. Thus" five different kinds of * 
paraffins gave readings in the Zeiss butyro-refractonieter 
of 1*5 to 4; and four r('presentative ceresiiis readings of 
Jl’fi to 13, at flO" C. Experiments were also made with 
Crismer’s nieUiotl (this J., lS<m, 1069) of critical solution, 
different solvents being used. In alcohol, e.g., four 
different naraffins gave values of lafi' to 168^" C, ; the ; 
ceresins, 174" to 177" C. ; ciimauha wax. 144° 0. ; and j 
montan wax, 57° C. A mixture of ceresin with 20 per 
cent, of paraffin gave a critical temperature of 170*3° C., 
and one containing 40 per cent, of paraffin gave 160*(F F. 

— C. A. M. 

Malt analysis; h se of closed mashing Imikers for . 

O. Fankrath, Z. gcs. Brauw., 1906, 29, 141 — 142. 

The determination of extrset in malt is generally con- 
ducted ill an open mashitig beaker, hut ow'ing to the 
evaporation from the surface of the mash, the temperature 
inside the beaker remains 3’~5" 0. lower than the tem- 
perature of tlio water-bath, and this difference of tem- 
perature, varjdng according to whether the mash is being 
stirred or not, makes it very difficult to control the process. 
The author has devised a lid of nickel-plated metal 
which is fitted to the ordinary mashing beaker, clipping 
it with a spring-rim. This lid carries a bearing through 
whicb passes a rotary stirrer ; a tul)ulure near the side 
is also provided for the thermometer. The results of 
mashings conducted in this manner differ slightly from 
those obtained with open beakers. No apiireciahle 
differences are found in tne extract valuoH. but the time 
required for complete saccharification is distinctly shorter, 
and the odour of the masli is less aromatic in tlie case of 
closed hoakors than with open ones. These differences 
are due to the presence of partially dried layers of mash 
formed at the surface and on the walls in the open beakers 
whicli take longer for saccharification and which develop 
a slightly burnt aroma in contact with the hot sides of 
the vessel.— J. F. B. 

Worts and mgar solutions ; Determination of extract 
in H. van Laer. Bull. prat, du Bresscur, 1906. 

1497 ; Woch. f. Brau., 1906, 28 , 90. 

Thst author comments on the method employed in England 
for determini^ the extract (wms. par 100 c.c,) in sac- 
charine solutions. This conaTatB ia divkUng excess 


of gravity over 1000 bv a divisor, the value of which is 
?? normal temperature being 

16‘6 C. (60 F.). The divisor originally determined by 
O Sullivan was 3*85 ; later this was changed to 3*86 by 
Brown and Heron. In 1897, Brown, Morris and Millar 
re-determined the value of the divisor for a large number 
of carbohydrates, and found that it varied with the con- 
centration of the solutions, and, in the case of saocharified 
liquids, with the degree of aaccharificiation. The present 
practice is to use the divisor 3*86 in the case of solutions 
of cane sugar, invert sugar and dextrose, introducing, 
liowever, a correction for the ash. In tlie case of worts, 
some chemists use a divisor of 3*95, whilst others use one 
of 4*W). The official German tables, based on K. Win- 
disch’s tables, correspond fairly closely with a divisor of 
3*86. The author pleads for a uniform international 
system, based on the latter tables for all cases where the 
3*86 divisor would ho used by English chemists, since the 
difference between 15" ('. and 60" F. would introduce no 
aj[)preciablc error. In tlie case of worts it is generally 
recognised that V\ indisch’s tables give values ■vriiich are 
too high. The author, therefore, advocates the stan- 
dardisation of the Englisli system, taking the sp. gr. at 
ir>*r>715*5" and using the divisor 4-00 to calculate grrns. of 
extract per 1(M) c.c. These values can be calculated in 
terms of per cent, by weight by moans of tlie expression 

T where percentage by weight, o-ii-irrmH. 

0*9990.56.d b j , grms. 

per lOOc.c.v rf = Rp. gr. of wort at 15-.57 16-5 and 0*999066- 
deiiHity ot w’ater at, that temperature. Mohr, on the other 
hand, deprecates the mconvenuMice involved m accepting 
the English temperature of 15*5" F., and in using two 
tliviBors. and advocates the general use of Wmdisch’s 
tables, in spite of the fact that the results are too high for 
saeehanfied liquids. He contends that the composition 
of wort is so complex and variable that no divisor 
could possibly give anytliing hut relative values.— J.F.B. 


Beer analysis unth the refractomete.r, E. Ackermann and 
F. Toggenburg. Z. gos. Brauw., 1906, 29, 145—147. 
The determination of alcohol and e.xtract in beer can he 
: made by observing the rcfractonieter values of the beer 
and the alcoholic distillate in a Zeiss immersion retracto- 
meter, and calculating the results by means of the Acker- 
mann slide-rule (see also this J.. ^1905, 663 and 630). 
Experience has shown that although the method is, on the 
whole, extremely accurate, some little difficulty is met witli 
in obtaining reliable readings in the case of dark beers. 
In such case.s it is now recommended that the refracto- 
meter value sliould be observed as nearly as possible, 
and that a colourless solution of sugar of approximate! v 
the same refrat tometor value as the beer should then 
he prepared and observed in the instrument, which should 
then be adjusted so that tJie colourless hue of separation on 
the scale is accurately visible. J,astly, the beer should 
again be examined m the instrument ‘thus adjusted, the 
error due to colour being thereby reduced to a minimum. 
Wlien a series of observations is made it often liappens 
that the first, two or three readings give incorrect results ; 
this is duo to the fact that the prism of the refraetjometer 
time to attain the correct temperature of 
J7*5" F., at wliicli tJie liquids are examined. The extract 
is calculaBnl by tlie formula K-fl~ Iijx6760, where I -^ 
the refractive index of the original beer, and that of 
the alcoholic distillate, \^’lth the Zeiss immersion 
refractometer it is more convenient to calculate direct 
from the refractometer soale-values observed, R and Ri 
reapwtively ; the expression then becomes E-fR— Ri 1 
y. 0*26706. The method is regarded as being more rapid 
and quite as accurate as the specific gravity method. 

— J. F.*B. 


Carbonyl group tn aldehydes, ketones, rf*c. ; Quantiiatiw. 

determination of the . Watson Smith, jun. Chem 

News, 1906, M, 88—84. 


IHE author has devised certain modifications of Straoho’s 
method of Mtimating carbonyl groups. Strache (Monatsh. 
f. Chom.,lt M4; 18, 299), and Benedikt and Strache 
(Monatsh. f. 14. 270; this J., 1998, 186, 1066), 

mix the aldehyde or hetone with phenylhydrawfi^. 
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gunpowder in the proportion of 7 — 8 per cent of the whole 
masB, which u mixed with 5>— 15 per cent, of water, 
subjected to suSioient heat to awWl the starch granules, 
and pressed into the required shape. — B. J. S. 

Fubnch Patent, 

NitrojAyctrin ; Manvfcteture of , The Eastern 

Djmamito Co. Fr. Pat. 368,514, Oct. 14, 1906. 

See U.S. Pat. 804,817 of 1006 ; this J., 1900, 199.— T.F.B. 

XXI1L--ANALYT1CAL CHEMISTRY. 

{CorUtmtcd from page 238.) 

APPARATUS, ETC. 

United States Patent. 

Oates; Apparatus for analysis of . A. Schlatter 

and L. Deutsoh, Budapest, Austria-Hungary. U.S. 
Pat. 813,671, Feb. 27, 1906. 

See Fr. Pat. 361,442 of 1906 ; this J.. 1006. 904.— T. F. B. 


INORQANIC^Q UA LIT A Tl VE. 

Schlagdenhaufen* s reaction [for magnesium] ; Modification 

of . L. Crimbert. J. Pharm. Chini., 1906, 23, 

237—239. 

SoHLAQDBNifAUFEN’s reaction for magnesium is best 
moditiod as follows : — To 10 u.c. of the liquid to be 
examined, 6 c.o. of 10 per cent, potassium iodide solution 
are added, followed by two or three drops of a strong 
solution of sodium hypochlorite. In the presence of 
magnesium, a reddish-brown flocoulent precipitate will 
be formed, resembling ferric hydroxide in appearance. 
The reaction is very distinct with a dilution of 1:2000. 
It is essential that the solutions should be neutral, or but 
faintly alkaline the least trace of free acid pevents the 
formation of the precipitate; an excess of alkali also 
renders the reaction less sensitive. Neither colour nor 
precipitate is given by lithium, nor by salts of the earthy 
metals, — J. 0. B. 

Arsenic- from hydrochloric acid; Removal of , for 

use in the Marsh-Berzelius method. A. K. Ling and 
T. Bendle. Analyst, 1906, 81, 37 — 38. 

The method described consists in boiling a nnxture of 
hydrochloric acid of constant boiling point, and methyl 
alcohol in a reflux apparatus under reduced pressure 
with bright electrolytic copiier free from arsenic, and 
then distilling the acid over similar copper. To 1,600 c.c. 
of commercial hydrochloric acid of a sp. gr. slightly above 
I’l, about 40 c.c. of redistilled commercial wood-spirit are 
added, the mixture being contained in a Wiirtz flask of 
2 litres capacity. About 6 grms. of arsenic-free granu- 
lated zinc are then added and the llask is connected with a 
reHux condenser by an ordinary cork, in which is fixed 
a glass rod supporting a coil of electrolytic copper foil, 
having a surface of about 120 sq. ins. The side tube of 
the flask having been plugged, the condenser is connected 
with an exhaust-pump, and the boiling commenced and 
continued for some hours, the copper being withdrawn 
and cleaned at least once during tlus period. It is advis- 
able to interpose two vessels between the condenser and 
the pump. The first serves to onllect a black tarry liquid 
which distils over, whilst the second flask contains a httle 
water to absorb any hydrogen chloride which passes off. 
The acid is then distiUed in presence of bright eleotro- 
lytio copper.— W. F. k 

IRfORQAifW^VANTITATiyE. 

Pyrites ; Determination of stdphur in . F. Rasobig. 

Z. angew. Chem., 19, 331—334. 

Trb author cousiders the beuzidine method quite as 
accurate ai the barium method, if not more so^ provided 


due care be taken. He gives the foUowiug detailed 
directions for oanying out the process : — Exactly 0*8 grm. 
of the finely-po^em sampls is weighed into a oit 
200 c.o. conical fiask, 6 o.o. of fuming nitno acid are added, 
and the fiask heated on the water- bath urith a small funnel 
in the neck. After half an hour 30 o.c. of water are added, 
and the whole contents are rinsed into a 100 o.c. flask, 
made up to the mark, and well shaken. Then 20 c.o. are 
placed in a 600 o.c. beaker, 10 c.o. of a I per cent, solution 
of hydroxylamine hydrochloride are added, and 600 o.o. 
of benzidine solution (this J., 1903, 1060). Tho liquid 
is well stirred and allowed to stand for 16 minutes, during 
which time the filter is prepared as directed, loo. cit. The 
bulk of the clear hquid is poured through tho filter, and 
the precipitate bro^ht on by about the last fifth of it, 
the fast portions being rinsed on by moans of some of the 
filtrate, or by benzidine solution from a wash-bottle. 
Water may be used, if not more than 10—20 o.o. be taken, 
and the washings bo brought into the filter while still 
nearly full of liquid. Tho moment tho water disappears 
from the surface of the precipitate tho funnel is washed 
down with 6 — 10 c.o. of water, and this is followed by a 
second like quantity. As soon as tluB has disappeared, 
the pump is uisconaected, so that the precipitate does not 
get leltea together. Tho funnel is now removed, inclined 
at 46°, and the filter and plate overturned in the funnel by 
a rod pushed up from below. The plate is removed, the 
filter pressed together in the fingers, and dropped into a 
260 C.O. conical fiask with a neck 30 mm. wide, into which 
any precipitate adhering to the funnel is rins^ with not 
more than 25 o.c. of water. The fiask is oork^, tho 
contents violently shaken till the precipitate is thoroughly 
broken up, tho cork rinsed into tho liask, nearly the 
requisite quantity of N/IO sodium hydroxide added (in 
this case, say, 40 o.o.), then about 2 o.o. of the usual 
phenolphthalem solution (this amount is needed because 
so muon is absorbed by the filter paper). The fiask is now 
heated till tho rod colour disappears, and then the titration 
proceeded with till the red colour is permanent on boiling. 
It should bo destroyed by addition of a drop or two of 
N/IO hydrochloric acid, and not return on boiling for 
two minutes. The filtrate must always be tested with 
barium chloride, to make sure that enough benzidine 
solution has been used for complete precipitation. The 
method requires some practice, but the autnor states that 
when once expertness has been acquired in carrying it out, 
it will always be preferred to tho barium methoa-— T, D, 


Sulphates ; Determination of in drinking waters. 

F. Kasohig. Z. angew. Chem., 1906, 19, 334. 

To a quantity — | to 6 litres — of the water is added one- 
twentieth of its volume of strong (this J., 1903, 1066) 
benzidine solution, and after 15 minutes the precipitate is 
filtered off and titrated as described in the mefi^ for 
pyrites (see preceding abstract). To the result, when 
expressed in milligrammes of sulphur trioxide per litre, 
1-6 ingrms. ore added, for the solubility of benzidUne 
sulphate in the Uquid. Should the water contain iron, 
1 — 2 c.c. of hydroxylamine hydrochloride (I per cent, 
solution) ore added before precipitation. — J. T. 1). 

Metals, especially gold and 'palladium ; Determination of 

hy electric conductivity measurements. J. Donau. 

Monatsh. f. Chem., 1006, 27, 69—70. 

The solution of the metal, very sUghtly acidified with 
hydrochloric acid, is placed in a U*tubo constrict^ at the 
beud and furnished with a side-tube for the entry of carbon 
monoxide, and its conductivity is measured. Pure carbon 
monoxide is then led through, and the conductivity 
measured from time to time till it ceases to increase. 
The increase in oondiiotivity is in the case of palladium 
directly proportional to the amount present ; in the case 
of gola it is not so, but the oonneotion between the two 
can be expressed by the formula : 

Z » I •76*-0’0237xy + 0*0138**— 0*001 + 0*000788*y*», 

where Znmgrms. of gold in 100 o.o. of the solution, and 

S and X are the original oondiiotivity and increase in eon- 
uotivity, respeotivriy, expressed in the usual Kohlransoh 
units multiple by 10*.-J. T, D. 
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44,667 

44,907 
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47.430 

49.076 

6.830 

998.760 

628,730 

— 

Sugar — 

Beet 

78,8.31 

160.673 1 

12,114 

Oane 

8,788 

17.466 

3,448 

All ether 

148,046 

210,619 

00,186 
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14,214 

14,188 

— 
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60.138 

6.3,096 

— 

Tallow, soot, grease, 
stenrlne 

80.376 

36 340 

1,397 

Train oil 

7.968 

7,241 

145 

Treacle and molasses ... 

16.810 

16,721 1 

— 

Vinegar 
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16,436 

14,773 

1,429 

Dye 

48.349 

26,921 

— 

Wine in casks 

49.604 

47.368 

8.632 

„ bottles 

18,272 

16,481 

1 

4,754 


New Books. 

Thb Mineral Indu'^tey during 1904. Prepared by 
the Editorial Staff of the “ Engineering and Mining 
Journal,” under the Supervision of Edward K. .JudcL 
Volume Xlll. The ” Engineering and Mining 

Journal.” Now York and London. 1906. Price 

£1 Os. lOd. 606, Pearl Street, New York, and 
20, Buoklersbury, London, K.C. 

8vo volume, containing 646 pages of subject matter, 
and an alphabetical index. The text is sub-divkied as 
follows;--!. Aluminium. II. Antimony. III. Aroonic. 

IV. Asbestos. V. Aynhaltum. VL Barytes. VII. 
Bauxite. VIII. Bismuth. IX. Bromine. X. Carbo- 
rundum. XJ. Cement. XIT. Chromium. XIII. Coal 
and Coke. XIV. (-opper. XV. Copperas. XVI. Cor- 
undum and Emery. XVII. Felspar. XVTII. Flint. 
XIX. Fluorspar. XX. Garnet. XXI. Geras and Precious 
Stones. XXII. Gold ami Silver, XXIII. Graphite. 
XXIV. Iron and Steel. XXV. l./ea<l. XXVI. Magnesite. 
XXVII. Manganese. XXVIII. Mica. XXIX. Molyb- 
denuiri. XXX. Monnr.itc. XXXT. Nickel and C-obalt. 
XXXII. Petroleum. XXXIII. Phosphate Rock, XXXIV 
Platinum. XXXV. Mercury. XXXVI. Salt. XXXVII. 
Sulphur and Pyrites. XXXVIII. Tin. XXXIX. Tung- 
sten. XL. Zinc. XLI. Review of the Literature of Ore 
Deposits. XLII. Progress in Ore Dressing and Coal 
Washing. XLIII. Kaolin or China Clay. XLIV. Alaska. 
XLV. Klondike. XLVl. Arizona. XLVII. California. 
XLVIII. Nevada. XLIX. Eastern States of .Australia 
L. W^ostorn Australia. LI. The Transvaal. LIl. Mining 
Companies and Stock Exchanges. LI II. United States. 
Imports and Exports. 

Electrochkmistey of Organic Compounds. By Dr. 
W ALTER Lor. Authorised Translation from the Author’s 
Enlarged and Revised Third Edition of Electrolysis 
and Electrosyn thesis of Organic Compounds. By 
H. W. F. Lorenz, A.M., Ph.D. First Edition. First 
Thousand. John Wiley and Sons, New York. Chapman 
and Hall, Ltd., London. 1906. Price Pis. (kl. 

8vo volume, containing 292 pages of subject matter with 
eight illustrations, and alphabetical indexes both of 
authors and subjects. The subject matter is classified 
as follows : — Part 1. Eleotrolytio Pbooessss. — 
I. Theoretics. II. Methodios. III. Electrolysis of Aliphatic 
ComMunds. IV. Electrolysis of Aromatic Compounds. 

V. ‘ Eleolrolysia with Alternating Currents. VI. Electric 
Kndosmose, I’aet 2. Electbothermio Pbooessbs 
AND T]i> Silent Eleotbio Discmaros.— I. Theoretics 


and Methodics. 11. The Spark Discharge and the 
Voltaic Arc. III. The Utilisation of Current Heat in 
Solid Conductors. IV. The Silent Electric Discharge and 
the Effect of Tesla-currents. 


The Miobosoopy of Vegetable Foods, with Special 
Reference to the Detection of Adulteration 
AND THE Diagnosis of Mixtures. By Andrew L. 
WiNTON, Ph.D. Laboratory of the Connecticut Agri- 
cultural £.v}X3riment Station, Instructor in Proximate 
Organic Analysis in the Sheffield Scientific School of 
Yale University. With the Collaboration of Dr. Josef 
Moeller, Professor of Pharmacology, and Head of the 
Pharmacological Institute of the University of Graz. 
First Edition. First Thousand. John W iley and Sons, 
Now York. 1906. Price £1 Us. 6d. net. Chapman & 
Hall, Ltd., London. 

Larue Kvo volume, containing 670 pages of subject 
matter, wdth 689 illustrations, a general bibliographio 
list, a glossary of terms (10 pages), and an alpha^tical 
index. The text is subdivided as follows : — Part I. 
Preliminary ; Equipment Methods, and General 
Principles. Part II. Grain ; Its Products and Im- 
purities. Grain. Cereals. Buckwheats. Weed Seeds, 
&c. Fungus Impurities. Part HI. Oil Seeds and Oil 
Cakes. Oil Seeds. Cruciferous Seeds. Com^xisite Oil 
Fruits. Miscellaneous Oil Seeds. Part IV. Legumes. 
Part Nuts. Palm Fruits. Walnuts. Cup Nuts. 
MisoeUanoous Nuts. Part VI, Fruit and Fruit Pro- 
ducts. Part VIL Vbuetarles. Part VIII. Alka- 
loidal Prod DOT'S and their Substitutes. Part IX. 
Spicks and Condiments. Part X. Commercial 
Starches. 

Tarellarische Ubbrsiokt urer die kOnstlichkn 
ORUAN iscHEN Farpstoffe, und ihio Anwendung in 
Forberei und Zeugdruck. von Dr. Adolf Lbhne. 
Gehoimer Kegicrungsrat im Kaiserl. Pateutamt, &o. 
Mil Auf^fnrbungen jedes etnzdtien Farbstoffea mid 
Zmgdnickmuatcrn ; Zweiter Erganzungsband. Dritte 
(SchluBs) Liefenmg. Juhus Springer’s Verlag. Berlin, 
1906. Price M.6. 

'J'his, the concluding number of Lehno’s work, contains 
48 pages or specimon-sheets (dyed and printed patterns), 
giving the Trade names of the Lyc«f uffs used in one column 
and the mode of employment, fastness, and method of 
detcofion on the fibre m the second rolutun, and in the 
third column the specimen itself. In tlie second column 
is also given the number in Schultz’s Tables in which the 
same dyestuff is referred to. (See also tlus J., 1906, 296.) 
The dyestuffs illustrated in tliis tliird part are as follows ; — 
HI. 'iriphenylmethane and Diphcnylnaphthylmetbane 
dyestuffs (cout.). IV. Pyronine dyestuffs. V. Aeridmo 
dyestuffs. VI. Oxykotone and allied dyestuffs. Vli. 
Oxazine dyestuffs. VHl. Azine dyestuffs. IX. Thio- 
benzenyl dyestuffs. X. Indigo group. XL Sulphide 
dyestuffs. XH. Dyestuffs of unknown conatitution. At 
the end of this concluding part is an alpha lie ticol index 
of the dyestuffs illustrated. 


Practical Exerciser in Chemlstry. By O. C- 
Donington, M.A., Senior Science Master of Leeds 
Grammar School. Macmillan and Co., Ltd., London. 
1906. l*rice 2s. 6d. The Macmillan Co., New Vork. 

12mo. volume containing 246 pages of subject matter, 
with 83 iliustrations, and the alphabetical index, and 
taking the form of a text- book for the inculcation of a 
scientific method of chemical and physical observation 
and experiment. 

New Customs Tariff of Roumanu as Modified by 
Commercial Tbeaties with the United Kingdom 
AND Germany, with a Summary of the New Law 
Relating to Tare on goods Dutiable by Weight. 
Wyman and Sons, Fetter Lane, E.C. [Cd. 2828.] 
Pnee 7d. 
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New Books. 

Thb Mineral Indu'^tey during 1904. Prepared by 
the Editorial Staff of the “ Engineering and Mining 
Journal,” under the Supervision of Edward K. .JudcL 
Volume Xlll. The ” Engineering and Mining 

Journal.” Now York and London. 1906. Price 

£1 Os. lOd. 606, Pearl Street, New York, and 
20, Buoklersbury, London, K.C. 

8vo volume, containing 646 pages of subject matter, 
and an alphabetical index. The text is sub-divkied as 
follows;--!. Aluminium. II. Antimony. III. Aroonic. 

IV. Asbestos. V. Aynhaltum. VL Barytes. VII. 
Bauxite. VIII. Bismuth. IX. Bromine. X. Carbo- 
rundum. XJ. Cement. XIT. Chromium. XIII. Coal 
and Coke. XIV. (-opper. XV. Copperas. XVI. Cor- 
undum and Emery. XVII. Felspar. XVTII. Flint. 
XIX. Fluorspar. XX. Garnet. XXI. Geras and Precious 
Stones. XXII. Gold ami Silver, XXIII. Graphite. 
XXIV. Iron and Steel. XXV. l./ea<l. XXVI. Magnesite. 
XXVII. Manganese. XXVIII. Mica. XXIX. Molyb- 
denuiri. XXX. Monnr.itc. XXXT. Nickel and C-obalt. 
XXXII. Petroleum. XXXIII. Phosphate Rock, XXXIV 
Platinum. XXXV. Mercury. XXXVI. Salt. XXXVII. 
Sulphur and Pyrites. XXXVIII. Tin. XXXIX. Tung- 
sten. XL. Zinc. XLI. Review of the Literature of Ore 
Deposits. XLII. Progress in Ore Dressing and Coal 
Washing. XLIII. Kaolin or China Clay. XLIV. Alaska. 
XLV. Klondike. XLVl. Arizona. XLVII. California. 
XLVIII. Nevada. XLIX. Eastern States of .Australia 
L. W^ostorn Australia. LI. The Transvaal. LIl. Mining 
Companies and Stock Exchanges. LI II. United States. 
Imports and Exports. 

Electrochkmistey of Organic Compounds. By Dr. 
W ALTER Lor. Authorised Translation from the Author’s 
Enlarged and Revised Third Edition of Electrolysis 
and Electrosyn thesis of Organic Compounds. By 
H. W. F. Lorenz, A.M., Ph.D. First Edition. First 
Thousand. John Wiley and Sons, New York. Chapman 
and Hall, Ltd., London. 1906. Price Pis. (kl. 

8vo volume, containing 292 pages of subject matter with 
eight illustrations, and alphabetical indexes both of 
authors and subjects. The subject matter is classified 
as follows : — Part 1. Eleotrolytio Pbooessss. — 
I. Theoretics. II. Methodios. III. Electrolysis of Aliphatic 
ComMunds. IV. Electrolysis of Aromatic Compounds. 

V. ‘ Eleolrolysia with Alternating Currents. VI. Electric 
Kndosmose, I’aet 2. Electbothermio Pbooessbs 
AND T]i> Silent Eleotbio Discmaros.— I. Theoretics 


and Methodics. 11. The Spark Discharge and the 
Voltaic Arc. III. The Utilisation of Current Heat in 
Solid Conductors. IV. The Silent Electric Discharge and 
the Effect of Tesla-currents. 


The Miobosoopy of Vegetable Foods, with Special 
Reference to the Detection of Adulteration 
AND THE Diagnosis of Mixtures. By Andrew L. 
WiNTON, Ph.D. Laboratory of the Connecticut Agri- 
cultural £.v}X3riment Station, Instructor in Proximate 
Organic Analysis in the Sheffield Scientific School of 
Yale University. With the Collaboration of Dr. Josef 
Moeller, Professor of Pharmacology, and Head of the 
Pharmacological Institute of the University of Graz. 
First Edition. First Thousand. John W iley and Sons, 
Now York. 1906. Price £1 Us. 6d. net. Chapman & 
Hall, Ltd., London. 

Larue Kvo volume, containing 670 pages of subject 
matter, wdth 689 illustrations, a general bibliographio 
list, a glossary of terms (10 pages), and an alpha^tical 
index. The text is subdivided as follows : — Part I. 
Preliminary ; Equipment Methods, and General 
Principles. Part II. Grain ; Its Products and Im- 
purities. Grain. Cereals. Buckwheats. Weed Seeds, 
&c. Fungus Impurities. Part HI. Oil Seeds and Oil 
Cakes. Oil Seeds. Cruciferous Seeds. Com^xisite Oil 
Fruits. Miscellaneous Oil Seeds. Part IV. Legumes. 
Part Nuts. Palm Fruits. Walnuts. Cup Nuts. 
MisoeUanoous Nuts. Part VI, Fruit and Fruit Pro- 
ducts. Part VIL Vbuetarles. Part VIII. Alka- 
loidal Prod DOT'S and their Substitutes. Part IX. 
Spicks and Condiments. Part X. Commercial 
Starches. 

Tarellarische Ubbrsiokt urer die kOnstlichkn 
ORUAN iscHEN Farpstoffe, und ihio Anwendung in 
Forberei und Zeugdruck. von Dr. Adolf Lbhne. 
Gehoimer Kegicrungsrat im Kaiserl. Pateutamt, &o. 
Mil Auf^fnrbungen jedes etnzdtien Farbstoffea mid 
Zmgdnickmuatcrn ; Zweiter Erganzungsband. Dritte 
(SchluBs) Liefenmg. Juhus Springer’s Verlag. Berlin, 
1906. Price M.6. 

'J'his, the concluding number of Lehno’s work, contains 
48 pages or specimon-sheets (dyed and printed patterns), 
giving the Trade names of the Lyc«f uffs used in one column 
and the mode of employment, fastness, and method of 
detcofion on the fibre m the second rolutun, and in the 
third column the specimen itself. In tlie second column 
is also given the number in Schultz’s Tables in which the 
same dyestuff is referred to. (See also tlus J., 1906, 296.) 
The dyestuffs illustrated in tliis tliird part are as follows ; — 
HI. 'iriphenylmethane and Diphcnylnaphthylmetbane 
dyestuffs (cout.). IV. Pyronine dyestuffs. V. Aeridmo 
dyestuffs. VI. Oxykotone and allied dyestuffs. Vli. 
Oxazine dyestuffs. VHl. Azine dyestuffs. IX. Thio- 
benzenyl dyestuffs. X. Indigo group. XL Sulphide 
dyestuffs. XH. Dyestuffs of unknown conatitution. At 
the end of this concluding part is an alpha lie ticol index 
of the dyestuffs illustrated. 


Practical Exerciser in Chemlstry. By O. C- 
Donington, M.A., Senior Science Master of Leeds 
Grammar School. Macmillan and Co., Ltd., London. 
1906. l*rice 2s. 6d. The Macmillan Co., New Vork. 

12mo. volume containing 246 pages of subject matter, 
with 83 iliustrations, and the alphabetical index, and 
taking the form of a text- book for the inculcation of a 
scientific method of chemical and physical observation 
and experiment. 

New Customs Tariff of Roumanu as Modified by 
Commercial Tbeaties with the United Kingdom 
AND Germany, with a Summary of the New Law 
Relating to Tare on goods Dutiable by Weight. 
Wyman and Sons, Fetter Lane, E.C. [Cd. 2828.] 
Pnee 7d. 



Atirll 1«, ieO«.] 


SUPPLEMENT. 


289 


[A.] 7535. Rodfern (Basle Chemical Works). Manu- 
facture of monazo dyestuffH. March 28. 

{C.S.] 12,444 (1905). Johnson (Badische Anilin und Soda 
Fabrik). Reduction of indigo and similar 
colouring matU^rs. April 4. 


V.--~PREPARTNG. BLEACHING, DYEING, 
PRINTING AND FlNlSHlNf^l TEXTILES, YARNS, 
AND FIBRES. 


[A.J 


IC.S.] 


6544. JcHiJiki'. Proct’HB for contemporary dyeing, 
glueing and drying of coloured textile bast- 
ribbons. March 19. 

6654. Wilson. Machines for liriiiting Bixtile fabrics. 
March 20. j 

0H48. W'ood, Bowden and Unwin. Calico printing 
machines. March 22. 

6932. Ingham. Manufacture of sizing, thickening, | 
stilfcning or waterprooling material for fabrics. 
March 22. i 

6992. BercHin. Treatment of cotton yarns -and I 
fabrics to improve their texture and render their 
dye numi ^Miriuarient. March 2.3. 

7520. Ycroin. Kunstseidefahr. A.-G. Manufacture 
of artiheial hemp- hast and the like. [(icr. A]ipl., 
Jan. 2. 1906. j* March 28. 

7617. Johnson (Badischo Anilin und Soda Fahnk). 
Manufacture of discharging pastes for use in the 
discharge of dyed textih' fibres.'*' Mareh 29. 

7657. Dreaper. Manufacture ol artilicial silk and 
the like. March 30. 

6160 (1905). Miintadas y Rovira. Winding labnc-s 
m continuous hlcaclimg ajiparalus. April 4. 

6645 (1905). Aimifage. Finishing of certain 
fabrics. Ajiril 4. 

10,691 (1905). Burt, Jackson and Finch. E.\ trac- 
tion of grease from wool and appaiatiis flierefor. , 
Marcli 28. 

12,545 (1905). Shutfleworth and Shuttleworth. | 
Apparatus for washing textih* I'ahrics. April 4. ' 

14,480(1905). Nitritfabiik G.iu.h.li. Proces.s for 
mordanting wool. March 28. 

15.518 (1905). I’oiiiortzctt. Treatment of tissues, ' 
fabrics and pajicr for increasing their durability 
and rendering them waterproof. Marcli 28. 

50 (1906). Marshall. Washing machines. April 4. 

92 (1906). Villain. Maclimos for gassing yarns and 
thrcHds. April 4. 


VH.— ACIDS, ALKALIS, AND SALTS. 

JA.J 6529. SjK'iiee, and Spence and Sons, Ltd. AVc 
UTldCT I. 

6643. Wilson. Utilisation of alkali or tank waste, 
or other waste products produced by alkali 
manufacturers, Mareh 20. 

„ 6711. A'nn der Sleen. Ozone generators. ' 

March 20. 

7007. Hunt (Love). Lixiviation apparatus, 
especially for tlie extraction of sodium nitrate i 
from caliche.'*' March 23. 

„ 7297. Lance and Elworthy. 6Vc under XX. ' 

„ 7395. DoJlHcliaft. Ncc under I. 

„ 7478. Fairweather (Beaver and de Nordcnflycht). I 

Dissolving plant for the recovery of sodium : 
nitrate from caliche.'* March 28. ! 

tC.S.] 26,384 (1905). Bloxam (Gcbr. Siemens und Co.). J 
Manufacture of solid forms with the aid of silicon. | 
March 28. I 

„ 26,788 (1905). Potter. Manufacture of silicon : 

monoxide. March 28. I 

„ 26,899 (1905). Browne. See under II. i 

„ 2708 (1900). Tcherniac. Manufacture of sulpho- | 

cyanides. March 28. 

VIII.— GLASS, POTTERY, AND ENAMELS. j 

I (A.] 6533. Hancock. Decoration of pottery ware. I 

1^ « March 19. 

[O.S.] 2879 (1906). Chambers. App«ratui for drawing 
glass, ApriU. I 


IX.— BUILDING MATEIUALS, CLAYS, MORTARSi 
AND CEMENTS. 

[A.] 6946. Morgan. Oment kilns.'* March 22. 

„ 7316. Oddy. Manufacture of artificial building 

blocks. March 27. 

„ 7443. Zulkowski. Manufacture of Portland cement. 

March 28. 

„ 7464. Pi'ioe. Utilising surplus heat of brick kilns.'* 

March 28. 

„ 7629. Muller. Manufacture of a moulding 

powder,** March 29. 

[C.S.] 19,686 (1905). Freakley and Bill. Manufacture of 
materials for tlio construction of duatless roads 
and like surfaces.' April 4. 

„ 21,141 (1905). Wickre. Ruilding blocks. April 4. 


X.— METALLURGY. 


[A.J 


IU.S.] 


17 , 370 a (1905). Lt'ggo. Furnaces for treating ores 
and otiier substances.* March 3y. 

6569. Townsend. Reiluction of sulphide ores or 
compounds.'* March 19. 

6937. Holland. Recovery of metals from liquids.* 
March 22. 

0955. Cowig'r-C.oleK. Rendering silver untamish- 
abl(!. March 23. 

7146. Sulnian. Ore concentration. March 24. 

7178. Weekley. Treatment of shmes and cognate 
material. Mari li 24. 

7195. Rolasoii. Silver alloys.* March 26, 

7203. Gow[>er-Coles. Rendering silver untamish- 
rtble. March 26. 

7274. Hopkins. Uondensation and separation of 
zinc vapours from other gases or vapours. 
March 26. 

7541. Howatt. Mineral washing and separating 
apparatus.* March 28. 

7546. Uow)KT-01cs. Rendering silver non-tamish- 
abie. Mari'h 29. 

7650. Blake. Manufacture of metals, March 30. 

7655. Kiizel. Increasing the electrical resistance 
of metals. [Ger. Ap])l., July 26, 1906.]* 

Mar< li 30. 

7660. Bailey and Lovatt. Case hardening com- 
position, March 30. 

7757. I'atlock. Production of a protective coating 
upon iron and sterJ. March 31. 

7770. Edwards, (Mneenlrator for semrating 
minerals and metals from crushca ores. 
March 31, 

5970 (1905). Thompson (Merrill). Filter presses 
for stqiarating the conqionentB of the tailings of 
ores and othi^r material. March 28. 

6556a (1905). Hutchings. Disintegrating and 
mixing pans used in ore dressing. March 28. 

6556b and c (1905). Hutchings. Washing, sepa- 
rating and concentrating precious matters from 
deposits or tailings from ore crushing, March 28. 

13,018 (1905). Shaw. Apparatus for washing coal 
and other minerals. April 4. 


XL— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 11,654a (1905). Schanschieff. Accumulator plates.* 
March 31. 

„ 6976. Bingham. Electric furnaces. March 23. 

„ 6977. Bingham. Electric funiaoes. March 23. 

„ 6978. Gibbs. Production of articles by electro- 

deposition. March 23. 

„ 0080. Gibbs. Manufacture of metal articles by 

electro-deposition. March 23. 

„ 7340. Bingham. Electric furnaces. March 27. 

„ 7457. Langton and Langton. Electric accumulator, 

March 

„ 7597 and 7598. Allmanna Svenska Elektriska 

Aktiebolag. Electrically-heated shaft furnaces, 
[Swed. AppI,, March 30, 1905.]* March 29, 

a2 
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[A.] 7829. Thompson (Westdeutsche Thoraasphoaphat- 
wcrko). Process for causing ciiaotlierniio 
reactions in gases by aid of electric discharges. 
March 31. 

[C.8,j 6448 (1906). Bastian and Calvert. Substances for 
eiTecting catalytic combinations in electrolytic 
eleotncity meters. April 4. 

„ 6786 (1906). Cerard and Fiedler. Plates for 

accumulators. Af)ril 4. 

„ 7004(1906). Ueynolds. Electric furnaces. April 4. 

», 22,103 (1906). (laifle. Ozonising apparatus. 

March 28. 

„ 1926 (1906). Edison. Storage battery electrode. 

March 28. 

„ 1927 ( 1906). Edison. Electrode mass for storage 

batteries. Apnl 4. 

XIX.-FATTV OILS, FATS, WAXES, AND SOAPS. 

[A.] 0601. Blass. Process for solidifying lluid grease?, 
tar, &c., and increasing the consistency of solid 
lats, reftins, soaps, or the like.* March 19. 

„ 6712. Jack.son. Detergent. March 20. 

„ 6923. Cramp. <S'ee und^r Xlllif. 

„ 7380. Samul. Manufaclure of soaps, detergents, 

lubricants, batching, candle .stock, &c. March 27. 

[D.S.] 4092a (1906). Krcbitz. ProccsS for converting 
an insoluble soap into soluble soda soap or potash 
soap. April 4. 

XIII. — PIGMENTS, P.AINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(A.)— PioMKNTH, Paints. 

[A.] 7073. Clark (Standard I'aint (.'o., Inc.). Manufac- 
ture of paint.’'' Murcli 23. 

„ 7819. Epliraiin. Piocess for rendering lithopoiic 

more stable against light. [Ger. Appl., April 1. 
1905. 1"* March 31. 

[C.S.] 6872 (1905). Dreyfus. Paint. March 28. 

(R.)— Rjjsins, Varnishks. 

[A.] 6601. Blass. Ntr under XII. 

„ 0923. C'ramp, Treatment of vegetable and animal 

oils to thicken or dry them, especially for the 
manufacture of linoleum. March 22. 

„ 7036, Kent. Declorising and deodorising Russian 

iuriientme. March 23, 

(C.)— India-Rubbek. 

[A.J 7064. Welch, and Harvey, Frost and Co., Ltd., 
> uleani8ing. March 23. 

[C.S.] 2247 (1906). Wilkinson, Gubbius and Quin. Appa- 
ratus for separating the component parts of 
rubber waste. March 28. 

XIV. — TANNING, LEATHER, GLUE, SIZE, Etc, 

LA.] 7010. Lobb, Treatment of leather. ♦ March 23. 

[C.S.J 16.312 (1906). Riviere, Verroul and Bouvier. 
Tanning hides or skins. March 28. 

XVT.-SUGAR, STARCH, GUM, Etc. 

(A.J 6529. S}xuioe, and S|xjnco and Sons, Ltd. See 
under I. 

,, 7046. Scott. Manufacture of sugar. March 23. 

„ 7706. Drittler. Improved starch and process of 

producing the same.* March 30. 

XVII.—BREWING, wines. SPIRITS, Etc. 

[A.J 6640. Ehrlich. Process for making fusel oil and 
components of fusel oil. [Ger. AppL, March 31, 
1905.]’'' March 20. 

„ 6770, Hilliard- Treatment of whisky for the removal 

of the noxious elements from the higher alcohols.* 
March 21. 


[A.] 7679. Carroll. Apparatus for distilling and 
treating spirits. March 30. 

t, 7702. Faulkner. Apparatus for producing malt 
extract or wort. March 30. 

„ 7830. Hunt. Improving, maturing or agoing 

whisky and other spirits. March 31. 

[C.S.] 11,463 (1906). Hahn and Reiser. Production of 
dry yeast. April 4. 

„ 1039 (1900). Ettront. Process of preparing malt 

by means of chloride of lime or other hypo- 
chlorite salts. April 4. 

XVIll. FOODS ; SANITATION, WATER 
PURIFICATION ; AND DISINFECH'ANTS. 

(A.) — Food.s. 

[A.J 7329. WilliaiuH. Preparation of leguminous pro- 
teins from groiind-nuts and similar seeds. 
March 27. 

(R.)— Sanitatio.v ; Wateh Purification. 

[A.] 6806. Rubort and Laporta. Composition for 
removing and juevoiiiiiig incrustation in water 
recojitacles, [Appl. m Spain, Dec. 9, 1906.]* 
March 21. 

[C.S.] 16,872 (1906). Wolla.ston. Apparatus for softening 
and jmrifyirig water. March 28. 

„ 1158 (1906). Schmidt. Purifying apparatus for 

liquids, April 4. 

(G.) —Disinfectants. 

[A.] 6676. Smith and Davis. Disinfectants and 
deodtirisers. Mari’h 20. 

„ 7487. Newton (Bayer iind ('o.). See under XX. 

XIX.— PAPER, PASTEBOARD, Etc. 

(A.J 0690. Fritscli. Process for rendering paper mois- 
ture-proof and durable.* March l9. 

„ 6851. Mastin. Treatment of cardboard, millboard, 

pulp, sawdust, libn^ and the like. March 22. 

„ 6942. Bosch, Bosch and Muller. Direct production 

of coloured cellulose articles. [Ger. Ajipl., April 
1, 1906. J* March 22. 

[C.S.] 14,789 (1906). Dobh^r. Sizing papier or card. 
March 28. 

„ 16,518 (1906). Pomortzell. See under V. 


XX.— FINE OHEMICAJ.S. ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 6006. Johnson (Badische Anilin und Soda Fabrik). 
Production of borneol esters and isobomeol 
osiers.* March 19. 

„ 7018. Annison and Oliver. Extraction of a liquid 

extract of locust beaus, and apparatus therefor. 
March 23. 

,, 7125. Wellcome, Jowott and Pymau. Manufacture 

ot a new sahcylic acid derivative. March 24- 

„ 7297. Lance and Elworthy. Manufacture of 

formaldehyde, formic atud, methyl alcohol and 
their derivatives. [Fr. Appl., March 24, 1906.J* 
March 26. 

„ 7487. Newton (Bayer und Co.). Generation of 

gaseous formaldehyde. March 28. 

[C.S.J 16,466 (1906). Zimiuermann (Chem. Fabr. auf 
Actien, vorm. K, Schcring). Manufacture (pf 
w-alkylaminoethylbenzoates. March 28. 


XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 6581. Nathan, Thomson, Rintoul and SootL 
Manufacture of uitroglycorine. March 19. 

„ 6706- Venier. Explosive composition. * March 20. 

„ 6824. Weizmann, Dreyfus, and the Clay ton Anilino 

Co., Ltd. Manufacture of explosives. Maroh 21. 
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Official Notices. 


Extuauudimahy (^enbeal Mketinw oir thm Socikty. 


SIXTH INTERNATIONAL CONORK8S OF APPLIED 
CHEMISTRY, ROME. 1906. 

The Sixth International C/ongreoi of Applied Cheiuietrj 
will be held in Rome, commencing on April 26tli, 1006. 

The attention of Members is drawn to the Notice 
which accompanied the February 15th Uauo of the Journal. 

List of Demboates. 


All Extraordinary Oeiioral Meeting of tlie Society was 
held at 3.I1U o’clock, m the afternoon of Tuesday, the 
f-wenty-soventli day of March, J90(), at th<» House of the 
Kooioty of Ai'ttf, by kind jHn misHion of the Council of that 
Society, with the object of considering and adopting the 
resolution mentioned in the Roijuisition lioreniafter set 
forth : — 

“ To TUB PkESIDENT AMD COUNCIL Off THE 

Society of Chemical Industuv.*’ 

We, the uiiderjiigned Members of the Society of Chemical 
Industry, hereby request that, in acoordance with Bye-Law 
40, you will convene an Extraordinary Coneral Meeting 
of the Society with the object of considering, and if 
approved by the said Extraordinary Meeting, of adopting 
the following resolution (that is to say) : — 

Resolution. 

“ That it is desirable that the Society of Chemical 
Industry as now existing should be incorporated under 
and Bubject to the grant of a Royal ('barter and that 
the Council be and hereby is authorised to take all 
necessary steps ti) procure the grant of a Royal Charter 
of Incorporation.” 

Dated thm twenty*seoon<l day of December, 1906. 

Here follow signatures of the following ; — 


Board of Bduc<iiion.-~~y*ro{. Wm. A. Tilden, F.R.S. 

DtparUnenl of Agricidtarp, and Technical In^truciiorit 
J rdand Walter N. Hartley, F.R.S. 

liotjal i^ocidi/. -i^i’oi. R. Moldola, F.R.S.; Dr. L. 
Moiul, F.R.S. ; Prof. W. A. Tilden, D.Sc., F.R.S. 

dhemical Bocidy : -Prof. W. R. Duuatau, LL.D., 
F.R.S. ; Prof. R. Meldola, F.R.S. ; Prof. J. Emerson 
Reynolds, M.D., D.Sc,, F.li.S. ; Prof. W. A. Tilden, 
D.Sc., F.R.S. 

tiocidy of Chemical Industry : Edward Divers, 
M.l)., D.Sc., F.R.S.; Ceorgo Boilby, F.R.S.; Osoar 
Cnttmann ; Prof. W. R. Hodgkinson ; E. Grant Hooper ; 
Dr. J. Lowkowitscb, Dr. K. E. Markel ; Dr. L. Mond, 
F.R.S.; Sir William JUmsay, K.C.B., Llt.D., F.R.S. ; 
Sir Boverton Redwood ; Walter F. Rt^id ; Prof. .T. Emorsou 
ReynoldH, M.D., D.Sc., F. R.8. ; Sir Henry E. Rotooe, 
LL.D., F.R.S. ; Dr. W. S. Squire. 

Jron ami Sled InstUute : — J. E. Stead, F.R.S. ; Bennett 
11. Brough. 

Uoyal Photographic, Society : — Major Gen. J. Wator- 
houao ; Prof. R. Meldola, F.li.S. 

British Asaociation for the Advancement of Science 
IVof. R. Meldola, F.R.S. 

Faraday Society : — Dr. H. Borns ; J. B. C. Kershaw. 

Uoyal Society of Edinburgh : — Dr. James J. Dobbic, 
F.R.S. 


Dr. Ja*o Backolund. 

George Beil by. 

V. G. Bloede, 

Jas. H. Bowman. 

Eugene A. Byrueu. 
Eustace (^arey. 

Prof, (y'liarles F. (dmudlcr. 
Prof. Frank Clowes. 
Frederick P. Dewey. 

Dr. Edward Divers. 

Dr. A. R. L. Dohmo. 
Thus. Fairley. 

Dr. Fred. W. Frcrichs 
Osoar Guttmanu. 

Samuel Hall, 

Jas. Otis Handy. 

Dr. B. d. Harrington. 

Dr. Etlward Hart. 

Otto Hehner. 

E. Grant Hooper. 

David Howard. 

H. August Huiucke. 

C. C. Hutcliinson. 

Prof. Edward H. Reiser. 
Prof. W. R. Lang. 

Ivan I-fCvinstein. 

Arthur R. Ling. 

Dr. E. (1. Love. 

Anthony McGill, 

Edward Mallinokrodt, 

N. H. Martin. 

Prof. R. Meldola. 

Dr. Rudolph Messel. 
Dr.^W. Lash MiUer. 

Dr.* Ludwig Mond. 

Dr. Russcill W. Moore. 


Henry de MoBontlial. 
Prof, Chas. E. Muuroo. 
Jas. P. Murray. 

Kobmt W. NoiSf. 

Dr, Win. H. N'lehoU. 
Tlio;:4. J. ParluT. 

A. L. Norton. 

D. H. T Peploe. 

Dr. W. H. Perkin. 

Dr. Frederick B. Power. 
Sir William Ramsay. 

Sir Boverton Redwood. 
Walter F. Reid. 
President Ira Remsen. 
Sir Henry E. Rosooo. 
(jleorgo 1). Ro.sengarten. 
Dr. Samuel P. Sadtler. 
Alfred Gordon Salamon. 
I)i. Hugo Schweitzer, 

Dr. Karl F. Stahl. 

H. E. Stuart. 

Sir Joseph W. Swan. 
Prof. H. P. Talbot. 

M. J. I'aylor. 

E. C. Tliompson. 

Dr. T. E. Thorfie. 

Prof. W. A. Tilden. 
'J’lios. Tyrer. 

John il. UHinar. 

W. H. Van WiiickoL 
S. S. Voorheos. 

Dr. W. 11. Walker, 
li. A. Wallace. 

Charles Wightman. 

Dr. H. W. Wiley. 
Reginald C. Woydeock. 


The President, Dr. Edw. Divers, K.H.S., occupied the 
chaii'. The Sc'cretary having reml t he iiotiee of meeting, ^ 
on the motion ot Sir Boverton Redwood, st^oonded by Mr. , 
A. Gordon Salamon, the above roHolution was tiuaui- i 
niously adopted, A full account of the proceedings is in , 
preparation. ; 


Federated Institute of Brewing Dr. L. T. Thorne. 

Institution of Mining and MdoUurgy : — Prof. H. Bauer- 
maii ; Bedford McNeill. 

Society of Dyers and Odourista -Sir Thomas Wardle. 

Socxdy of Arts’. — Sir Boverton Redwood. 

List of Papebs. 

'I'lireo ciimmunicatious will bti read before the full 
(.iotigresM, viz., ” The Purification of Sewage,” by Sir 
William Jianisay ; ” The Distillation of Metals,” by Henri 
Momsau ; " T'he J)iiect Utilisation of Atmospheric Nitrogen 
m the Production of Manures and Chimuoal Products,” 
by A. Frank. 

I’lio folio wing are the titles of the more imjiortant papers 
to be read bidore the various sections : — 

Section 1. -(Analytical Chemistry — Apparatus and 
iiistnimeiits.) 

” ita[qH>i“t general sur les travaux do la Commission 
Intoriiationale d’Analysii,” by Prof. G. Lunge, of ZUrioh. 

Sui- les earact^ruH chiml([ues, ph^^siquesetcoinmerciales 
des soies pui'es k Tetat grdge, moulin6 et tcint,” by Prof. 
Giaiioli, of Milan. 

” Sur I’etat actuel de la ohiuiio aualytique du caoutohouc, 
d(5s objets de caoutchouc ct des derives,” by Dr. E. 
Marckwald, of Berhn. 

” Essai industricJ du carborundum amorpho,” by 
Proi. G. Cliesnau. 

” Dete.rmi nation de razufe dans les m61anges gazeux,” 
by Dr. 11. P. Lidotf, of Crakow. 

" Separation du for d’avoc les aiitros motaux et d’avec 
ies metalloides,” by (Jap. Nioolardot, of Paris. 

SiiCTiuN 11. - (Inorganic chemistry and alUtKl iiiduatvies. ) 

” Sur I’iudustne dtrs engrais chimiques et du Bulfate do 
cuivre nii Italic,” by Profs. Menozzi and Gianoli, of MUan. 

” l/m<lus1ne de, I’acide borique eii Italic,” by Prof. R. 
Na.'.uii, of Ihwlova. 

“ Acule Hullunque,” by Dr. VV^ S. Squire, of Loudon. 

“ Fused sodium [s'lioxide and its use iii air purification,” 
by Dr. 11. Philipp and R. v. Foiiegcr, of Ninv Yolk. 

“ Uebor neuuro Sticks to If quellon,” by N. Caro, BerUn. 

” Industrie chitniquo dans la itcpublique Argoutim^” 
by F. P. I.rfjpvalle, Paris. 
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SiOTlON III.— (Metallurgy and Mines— Kxploaiveit.) 

** Le pr(»gr^» do la siderurgie en Itahe et particu- 
liordment au regard des liaut»-foumeaux,’' by 1^. U. 
Monsaochi, of ]*iombino. 

“ Progr^a do la metallurgie du euivre,” by Jannettaz, 
Paris. 

Raj^port Hur I’itat aotuel de la metallurgie du fer en ' 
Frauoe, ^ by the “ Ckimitf!) dos forges de France.'’ | 

“ Dio Fortsclmitte in der FluHseiseuerzouKunii,” by 
Prof. H. Wedding, Berlin. ; 

“ Nouveaux melangOH detonanlos |iour charger des 
cajwuloH ou doH autres apparcils di'torminants Tex plosion 
Ja diitonation,” by Dr. U. Alvmi, CaltaniHotta. 

“ Methodo ])our determiner lo brisant aux mutiercH 
explosives,” by A. Werner (Vomimst, Stockholm. ! 

‘ Uiigefrierbare Nitroglycerin Sprengstofte,” by W. A. ! 
Room or, Hamburg. 

“ Sprengungen untcr Wusser, deren Messung utitl i 
Hcgistnrimg zu hallen,” by Dr. H. Mettegang, I 
Sohlcbusch. 

SK(jtiois ly.- -(Organic C’heimslry and allied industrieH.) i 
” Hur riuduslno des mati^res glasses (ui Italic,” bv * 
Prof. (Hanoi', Milan. 

Sur rutilisation de I’azotc de ratinosphere au nioyen 
du calcium et du buryum,” by Dr. Piccmini, IVmt \St. i 
Martin. ‘ I 

” Sur la soie arlilicielli!,” by Dr. K. Molinari, Milan. I 
(Comparison of the characters of petroleums of recent j 
development with that of the oldiT sources of supply,” : 
by Clitford Richardson, Now York. ’ j 

Debor die kiinstliche Darstellung diis (!ampher.s.” bv 
Dr. A. Hesse, Jierliii. i * J , 

Die Verunreniigungcn dt's CaJciumcarbids und ! 
Helbstentziind ungen des Acctylcns,” by N. Oaro, Ikulin. i 
“Nouveaux procedcs pour la tabrication du gaz ' 
d ei'lairagc,” by Prof. P. Habaticr, I'oulouse. 

Actions chimicpies dc la lumitNrc,” by Prof. H. (Jiamician 
ftnd P. Hillmr, of Bologna. 

hur 1 <^tat di' rindustric teinl-uricre en Italic,” by 
Dr. L. Caberti and 0. Tagliani, of Mdan, 

” Fonnation <ie nouveaux coloranbs dans Ics tissus ' 
nuyeimant Ic formakh'hydc.” by Dr. H. l/']rtdit. Oaressio. ' 

‘ The systc'inatic study of absorption sjK'clra as apiilicd i 
to determining problems of chemical I’onHtitntion in 
colourless and colounnl substances,” bv JYof W N ’ 
Hartley, of Dublin. ! 

On the clmmistry of the lakes employed in dyeiniz,” ' 
by l^r. P. 1). ZaehariaH, Athens. 

“ Hur les eouleurs reneontrees dans les ruinesile PomiK*ii ” ‘ 
by Max Meyer and P. Bonomi. of Milan. 

blOTioN \. — (Industry and ehennstry ol sugar.) 

develop(»ement do rindiistrio sucri^re en 

Italie,” by Hon. Depute Maraini, of Rome. j 

” Ueber die neuesten Fortschritte in der Haftgewinnung 
auH Ruben, by Dr. H. Claassi'ii, Dormagen. : 

‘‘Fabrication du sucre de but par lelectidlv.se,” by 
F. DuiKuit, I’aris. j j \ 

llie ofleel of environment iijam the eomiMisituiu of 
sugar- producing plants,” by Prof. H. W. Wilev 
Washington. ‘ I 

“ The fight between cane and Is'et sugar.” by Sigmund i 
htein, laverjMHil. ! 

‘‘The eliemieal selection of Ibc cunr.” by Dr. Kobn.s ' 
Pekalongaii (.Java). 

‘‘ Ktndc coiupurulivd des analyses des produils .siutcs,” 
by Irof. Vdlavcechia and Dr. O. Roh.si. of Ibune. 

Hur Ic pbcnomenc dc la caianiclisation.” by A. Tnllat 
Paris. 


Dry lead dcb’cation in optical sugar analysis,” 
. W. D. Horne. New ^'ork 


^•y 


“ Lo dessiccation des puljies dc betteraves ct de la 
bagas^ de la canne ^ sucre,” by A. lludlard, Huresnes 


Sbction VI.— (Fornicntation and starches.) 

Resultats obtenus a I’ancienne Station di; meunerie 
. » la iJanifioatioii,” by Prof. L. Wittmack 

de Berlin. 

Nouvelle im‘tliode pour determiner la valour des 
farincs dans la paniKcation,” by Dr. F. Tusini, of Modena. 

Fermentation,” by Dr. W. S. H<iuire, of London. 


What are the most suitable means for retarding 
the fermentation of must in hot climates to secure wines 
of better bouquet ? ” by Piof. P. D. Hah, of Cape Town. 

“ Fine zwanzigjiilirige Erfahrung in der fabnkmossigef 
Herstellung von Roinliefe,” by Dr. H. Helim, La Haye. 

” Sur la neoessite d’un im^thodo uniforme pour la 
determination do I’extrait sec des mouts et matieros 
aacoharines utiliseos on brasserie,” by H. van Laer 
Bruxelles. ’ 

Section VII. — (Agricultural Chemistry.) 

‘‘ Analyses of Effluents of Septic Tanks for Sewage 
Disisisal in India : A description of the Indian Govern- 
ment s A gi'i cultural Chemical Research Laboraturie.s now 
under construction at Pusa.” by Dr. J. W. Leather, 
Bombay. 

Inifiortant problems of Agricultural (chemistry in 
the United States,” by Prof. H. W. Wdey, of Woslmiglon. 

Ueber die. chemisehen Vorgiingc bei der assimilation 
des elemeutares Htiekstoffes (lurch Azotobakter und 
Riuliebakter,” by Dr. ,J. Stoklasa, Prag. 

“ Hur la dialyse des sols,” by Di. Cli. (.larola, Chartn^s. 

‘‘ Sur le eamphre italien,” by Pi-of. d. (Hglioli, Pisa. 

Rccherches et apfilications baeteriologiipios au point 
de vuc de la fabrication du froiiiagc*,” by iVof. G. Gorini, 
Milano. 

“Der deizeitigc Stand und die Bedcutung der 
baetoriellen Hodcnimlcrsueliimg,” by Prof. Remy. Bonn. 

” Sur la recherch4» de rarsenic dans Tail,” by Prof. 
H. Minorei, Hukarest. 

L(!S eaux de la region du Lac Manont pour Tirrigatioii 
<lu Desert,” by Piof. H. 1). Pared i. Cairo. 

Analyses des terres dans les regions tropicales ou 
Mubtropicales.” by V. Mossen, (^airo. 

Hkciton Vlll." (Hygiene, Medicinal and jihannaccutiea! 

( 'hemistry, bromatology. ) 

” Hur la constitution chiiiiique du cerveau,” by Prof. 
AllKirtoin, Bologna. 

. I®*’ compos/is du foic qui contiennent du fci’ ” 

by Prof. L. lieccan, Bologna. 

‘‘ Revi'latcurs biochimnpieh dt^s microbes,” by Prof. 
B. Gotio, Rome. 

Hur la reeherelic ehMiiit{ue legale des medicaments 
nouveaux, ' by Dr. T. Panztu. Wien. 

‘‘ The toxic prineiplc in the liitter variety of Lutfa 
acgyptiaca,” by Dr. C. L. Bose, CaUuitta. 

Contribution k 1 etude (b's iiiaticres albuminoides 
de 1 untie et dii si'i-um du sang.” by Dr. G. Patein, Pans. 

” Die Rfdiaktometric iin Dieuste der Plmrinazie,” by 
Dr. E. Ricglcr, Jassy. 

Rajiport sur les travaiix de la eommission intcr- 
nationale d unification des m^tliodes d'analyse des denrees 
alinieiitaires,” by J, B. Andre. Bruxelles. 

The inspt'ction of food products imported into the 
United Htates.” “ The use of sulphur fumes in the 
^STg’r^ of foot! prorlucts,” by Dr. H. W. Wiley, of 

I llanzenfette als Ersalzmittel der Butti'r und 
Margarine, ’’ by H. TIioihh, lieulm. 

“Ist cine Begrenzung der xMebenlx^standtlieib' 
(sogenannteu Venmroinigungen) in natiirlichem Brannt- 
wem cm pfehlens worth ? ' by Dr. Hugo Mastbaum, of 
Lisbon. 

Section IN.- (Piiolocliemislry j pliotograpliy.) 

'[he ufiphcahoii ol pliolograpli> to tlie .solution of 
problems m Chemistry,’ by Prof.’ W. N. Hartley, of 
Dublin. 

Hur line nouvelle met bode de pholograjihie des 
eouleurs. “ Hur une nouvelle uudbode jiliotographique 
ix'inietlant d obtenir (.les pn'parations sensibles noircissant 
directemeiit a la liimiere (d. ne contenant pas des sels 
d argmit solubles,” by A. Lumi'Ve, Lyon. 

(Jbservations ct romarques sur les travaux photo- 
graphiques en eouleurs naturellcs,” by H. l>e Prokoudine- 
Gorsky, Ht. Petersburg. 

Hbc'jion X.— (Electro-chemistry ; physical chemistry.) 

The most recent methods for the electrolytic refining 
of popjier, by H. Cow|ier-a>leH, of Ixmdon. 

Rapj Mir t general sur rimiustrio du (iarbure de calcium 
en Franm “ siliciure de oarbone,” bv Henri 
Moiwan, Paris. 
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“ Electromotallurgie do Taoior ; CJornmunioation sur la 
tmistivit^ de I’aoier en fusion/’ by G. Gin» Paris. 

“ La catalyse par les metaux oommuna/* by Prof. P. 
Sabatier, of Paris. 

‘‘ Sur los applications r6eI16B de I’eleotrochimie 4 la 
tihimie organique,” by C. Marie Paiea, of Paris. 

“ Physikalisohe-choraiaoho Beliandluug der Wassorgas- 
reaktion,” by Prof. H. Goldaclunidt, of Christiania, 

“ On certain oases of hydrolysis,” by Dr. V. H. Veley, 
of Oxford. 

” Mittcilung der Masseinheiten-Rommission don nnm- 
inorischen Wort der Oaskonstante botrolfond,” by W. 
Nernst, of Berlin. 

” Uebor die Notwendigkoit duo intornationale Koni- 
niission zu orncnnon, uin oinigo Koottizienton der physi- 
kalischo Chomio fo8tziist.ollon/’ by A. Oorringca*, of i 
Trzynietz. j 

” Determination du puids dos gas,” A. P. LidofI, of i 
Krakow. j 

” Utilisation du ohlorc dans les fabriquos do soudo I 
eleotrolytique,” by Ing. U. Lombardi, of Milan. | 

“ Sur la possibilito pratiq^uo d’obU^nir do I’aoido nitriquo j 
par Tazoto atmosph6nqu<% ’ by J. B. Ahrens, of Breslau. , 
Toxine und aiditoKine,” by Prof. P. Elirhoh, of Berlin, j 


Liverpool Section. | 
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VANADIUM AS A STEEL MAKIN(4 ELEMENT. j 

.J. KENT SMITH. I 

The element vanadium until quite recently could only j 
bo considered aeadernically, but it.s industrial importance i 
in the steel trade, due t<i its power of imparling properties ; 
to steel which are not otherwise obtainable, is now becom- | 
ing very considerable, and I therefore venture to hope , 
that a brief rcfnimr of the properties of some commercial j 
vanadium steels made by the open-hearth process may i 
not bo without interest to this Society. 

Vanadium is said to be one of the ” rare ” dements, i 
but it is perhaps necessary to take this description as Isiing ! 
atiourote only in a sense. As a matter of fact, vanadium ' 
in minute projiortions is very widely distributed, though 
in such quantity or stakis of combinatiou as render its , 
extraction on a commercial scale quite out of the question, j 

It is not my intention to deal with tlie history of the i 
metal, nor with the processes used for its extraction and I 
reduction from the various ores adapted to this purpose, | 
as the matter has already been dealt with at some length ; 
before this ISooiety. Bather is it my desire to coahno 
my remarks to some products of its application as far as 
steel manufacture is conijerned. It will, therefore, bo 
sufilioient if, in supplement to the information given by 
H. P. Smith (this J., 1901, 1183), it is said that althougb 
metallic vanadium itself has a very liigh m. pt., 
an alloy of iron containing 3tl — 40 i>er cent, of vanadium 
has a m. pt, nearly ISO*" Ca below that of mild steel, 
so tliat by its judicious use, vanadium can be, uud is being 
regularly, introduced into steel with cose and without i 
undue loss. I 

Several years ago my attention was directed to some j 
effects of vanadium upon a sample of steel, and it became ' 
my wish to investigate suoh effects as completely as ; 
TOSsible. Home work in this direction hod already been j 
done, but the records wore, in many instances, somewhat i 
vague, and in many others ap])arently contradictory. In I 
the light of present knowledge this apparent ooutradictiou i 
is susceptible of possible explanation in at leaat two i 
directions. Firstly, the analytical determination of j 
vanadium was none too simple at that time, und its correct j 
estimation required the exercise of nuioh skill and a pro* | 
longed elaboration of detail. I have said that vanadium i 
can be alloyed with steel without undue lose, but it is by | 


no means a corollary that the addluon of a certain pro* 
portion of vanadium to atutd ueceasarily points to the 
fact of that steel contaiiuug that proportion. It is then 
but fair to assume that figui'os then available would not, 
m some oases, bo reliable indications of the effect of a 
specified covietU of vanadium, but rather I’eoords of the 
results following the addition of that quantity of vanadium. 
Again, it has been abundatiiiy shown that, at the 
reualesoence point, Ac I, a great rearrangement takes fdaoe, 
ill both the static and dynamic properties of vanadium 
stools. ( Fida I*roc. Inst, Mooh. Eng., Dooombor, 1904 ; 
Hankey and Kent Hmith on the “ Heat Treatment of 
Chrome Vanadium Skels.”) The tests ohroniolod in the 
records lirst alluiled to wore almost entirely static, and much 
would depend upon the tcmixirature at which forging, &o., 
was finished, or at which annealing was carried out ; many 
apjiarent disorepanoies would he thus easily explainable. 

Accordingly it seemed best to me to oegin such 
investigation dc novo. Home five years ago Messrs. 
WillaiiM and Robinson, of Queen’s Ferry, FUnt., pLaoed 
at my disposal very complete moans of carrying out such 
an inquiry. 'I'his, m the first place, W'as direckKl to the 
observation of different quantitie.s of vanadium upon the 
qualities of steels of diflurent carbon content 
hut lu t»thcr ways similar, all conditions being kept os 
nearly aUku as possible. I’wo things atonco were apparent 
as the result of this senes of comparisons : first the 
extraordinary iutenrtfying static action of vanadium 
upon that of another constituent (in this case carbon) , 
and secondly, the “ hom'vopathic ” doses in which it was 
necessary to use that vanadium in order to got the best 
results, 'riiu lirst at once led me to the conclusion that 
the useful held for the employment of vanadium by the 
skiol metallurgist would lie much more probably in the 
direction of quaternary stoels than m that of the 
t.cruary steels then cxporiineiited upon, and the second 
roiidorod the use of vanadium commercially possible: 
for though the cost of vanadium is considerable — its 
value to-day is a little more than half that of 
silver— the quantity reqmred being small rendered it 
pos.siblo to produce oommercial vanadium steels at costs 
loughly comparable with those of good quality nickel 
forging steels, ft must always be romumbered that it 
is in connection with this class of steel that vanadium 
steels must be considered : that is to say, in cases where 
roquiroments have to be met that ordinary “ carbon ’* 
steels are p()werlos.s to cope with satislaotorily ; and in 
no way is vanadium likely to filter into those requirements 
which are at present met with thorough satisfaction by 
the employment of the best qualities of opeu-hcEkrth 
carbon steel, in illuHtration of the effect of this static 
action upon quaternary steels i append some results in 
tabular form, taken from the paper of Captain Hankey 
ami myself above alluded to, exaouy such an effect being 
tound as was expected from the ternary tests before 
alluded to. 


Comparative efjccta oj chromium and vanadium on stiUic 
tesla. 


CruciMe 

l^lain carbon- luaniKaneso 
„ -h0*6 per cent, chroniium 

M + 1*0 ,, .. 

„ +0*1 per cent, vanadium 
.. +0-15 .. 

.. 4- 0-25 .. 

„ +1 p cant, chromium + ) 
„ 0*16 per cent, vanadium T 
„ -Up. cent, chromium •¥ \ 
0*26 per cent, vanadium j 
Oven-lmarih $Ud$. 

Plain carbon-matiifaneflo . . 
,. +X*0 per cent. 
(3iri>mlum + 0*15 per inint. [ 
Vanadium I 


Elastic 

Ultimate 

tensile 

Elonga- 
tion on 

Eeduc- 
tlon of 

limit. 

stress. 

2 ins. 

area. 

Tons 

Tons 



per 

per 

Per cent 

Per cent* 

HQ. in. 

IC'O 

SQ. in. 

27*0 

36 

60-0 

22*0 

34-0 

33 

60*6 

•2.S-0 

88'2 

30 

67-3 

2H-& 

34-8 

31 

60*0 

30‘4 

36*5 

26 

60*0 

;i4-l 

39*,3 

24 

60*0 

36-2 j 

48-0 , 

21 

66*6 

40*4 

60-4 

18*6 

46*3 

17-7 

32*2 

34 

62*6 

34*4 

52*0 

26 

66*5 
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Itli not the fM'ovinoe of tbil pa{ier to ent<»r into theoriei 
M to the varioti* way» in whinh vnnadiwm actu upon 
etool. jDno such action undoubtedly is to retard the 
eegre^tion of the carbide*, Trom thi« it wa» juetiflaWe 
to infer that vanadium etoel* would excellently mHtod 
to the employment of tempering proeaeeeB ; and aUo 
by analogy that commercial vanadium wtwls nhouid be 
found reasonably free from other sogrogaleH. (Naturally 
1 do not allude to those experimental compounds con* 
taining high i^eroentages of vanadium wbioli are j>rone 
to BCgittgation from (|uitt» different eansi'n). Jlut the 
demands of modern engineering enlail more and more 
dynamic excellen(*e os well ns static, and it is evident 
tliat in dealing with a HjKX’ial Htexii particular attention 
most 1 m' paid to the former, for the method of practieaJly 
summing n}^ the good (pialitios of a steel by an observa- 
tion a* to it« behaviour under steady load or under a 
alowly applied bonding aetion, obviOusly cannot U*. the 
bwt guide to its behaviour under widely different con- 
ditions. lYiie, the reHulls of simple sliook remstance in 
the majority of cases eorresiioiul with the observed static 
ductility of that steel, but such correspondence is by no 
means iiiviv,*iabl«, and it ofttm hapiiens that just such 
cases may be the cause of “ mysterious failure.’' 

It has always been somewhat int'xplicablo to me why 
of the four usually reiiorded statit‘. tlgiinis, namely, obistio 
limit or yiuld pant, maximum tensile strength, elongation 
imd contraction of area, the two slsjuld have been tmoseii 
for gimerally flummmg up tJie strength and ductility of 
metal («««., maximum load and elongation), wduoh to uiy 
mind have least Ixanng on the case. For 1 cannot 
myself cotitemplate m constructional or niRchniery work 
the useful emj^Joymerit of any material undtu’ tension 
beyond its yield p*iut, while elongation lins always .striu-k 
me as lieing a mcosuri' of longitudinal flow rather than 
of the true ductility of metal, and to mo the contraction 
of ai-oa seems to repriisout the (rut? static, duetdity. If 
thero wore a constant relationship between the resirid-ivt* 
pair* of figures, this p>int would not have any practi- 
cal ini^KUtanet", but iintortunatelv — or fortunately— no 
Wioh constant relations exist. The static duetiHtv is 
usually further evidenced by a Ihuidiiig test, though it 
Would a|)pear that llu* m<»st useful and instructive torm 
of bonding t*‘st m that lately intriKluced by (aptain 
^Satikey, wlierc the sample is alUwnately bent to 45” in 
oi^ibr direction from the pTpendicular an<l not only the 
number of bends is observed, but also the jiowor i-etpured 
to make each sejiaraU' bc;nd. Anotlier static test- to 
which but scant attontiou is generally ]iaid is the behaviour 
of a motal under torsion, its elastic and maximum shearing 
litre** being observed together with its final twist-angle 
before ehearing. 

Now many of the ongmeermg n quireiiients of to-day 
render it necr-smiiy that we should know as iiiucli ns |m>s- 
«bh) of the btdiavioiir of (he nu^tal uiulcr kinetic stresses. 
For example, it is imuidesti; ridiiudou.s to attempt to 
euiii up by means of (he same “ ((uality figures” the 
suitability of a metal for such dilhat ut jairposes as bridge 
building and the nianufacturi' of coniiertirig nids. 1'he 
usual dynamic tests may pThaps roughly he grouped 
into four dosses : — <• ' 

(1.) The behaviour of u nolchi'd lair under sudd<-n and 
ovmvhdming shook, shch shock being suflieient (o 
destroy the sample tested 'I’yjsc'id tests «)f (his ehiss 
would be the Fremont and the J/,od (W and H.) tests, 
recorded respictivdy m kilog. me(res and iii foot jioimds. 

-(2.) The Ivehavioiir t)f a nolelied bar under lepeated 
shocks, each .shock bemg siiRieiont to perimuieiitly didoi m 
the sample shglitl\. the diiu' factor hoing a somewhat 
variable item. Sia-li tests ,'ir<; iiiose oi ^«lrow, ScHtoii 
and dude, Am ., lerordid usuully empneally. 

(d.) T!)e bi hnvtom (»l an mmutihrd bar under a lapid 
suoeeba^ioii ol Muall and alteiualmg imparl.', (the time 
eletnent being rendered prarlioally a enriblaid) until 
fracture occurs, d he n>of-1 sfci iking examples of t,hi.s type 
of test is due to Frol. Arnold, w'hoae method of testing 
le without doubt of an inuxirtQnec which can hardly be 
oVer-oistmiated. 

(4.) The behaviour of an unnotohed bar under minuto 
and rapidly applied stressirs. ap])lie<I trariBVf>r8el5' to the 
rioting bar, as in Mr. feitoad’s wodifioatiun of "H'dhlcr’s 


thfft, wwier reneaiied altematiiig «trfmes bngitudmally 
appHod M in Dr. Stanton's oonnocting rod teft» and others 
(ff a ihniltr nature. Test of olam 8 and of okuw 4 espooiall y 
onoroaoh upon considerations of pure £abig|ae. 

Vtom the foregoing it will be eviaent that investigations 
which shall lead to ^ greatest oombinatioiiB of poMible 
etario and dynamic exoellcnce are not to be Ughtly undor- 
takon in the hope of dismissing the subject quickly as on© 
easy of solution. The diminution in iuifiact resistance is 
infinitely greater than the increase m static stren^h in 
the ordinary steels, the laws of simple arithmetics pro- 
portion not applying at all, so that the doubling of the 
static strength (as evidimeed by the elastic limit) with 
the ri'taming of the same shock resisting jiower, moans a 
very great achievement ; while., again, a simple ratio of 
the figures of the alternating test (class 3) is by no means 
penmssiblo, as the tost is carried out under most draetic 
oouditions, and though no “ factor ” is possible of the 
actual test figure and the actual life, owing to the varied 
conditions obtaining in practice, yot it is probable that 
the lengtli of this life boars relation to some power of the 
I actual alternations figure. Thus a simple ratio of two 
to one in the test figure at a moilerately low |>uwor of 
the numbers laioomos thousands to one. 

Largo numbers ol experiments upon the quaternary 
steels were conducted on the lines alluded to, and as a 
result the coiiinuircial jiroduciioii of five ty^XiS of chrome 
vanadium steel was incepted. The application of and 
demand for these steels is steadily growing and they 
are now finding considerable use not only in this country 
but abroad ; they are even being exjxirted to Franco— the 
home of “ sja'cial stool ” manufacture. Hut before these 
typt*s were put upon the market mueh remametl to be 
don(‘, and an investigation of their static and dynamic 
properties under widely different conditions of thermal 
treatment wau carried out. Some of the results of this 
investigation wore coiiimumoated to the iiiHt<. Meuh. Eng., 
in the memoir before indicated. 

T’ho first tyj-ie. of chrome vanadium stwl, in the rolled or 
j forged condition, show* an elastic limit of 35 - -38 l^ns piT 
square inch, together with a contraction of area ol 
! 46— {xir ©tint. It bends and knots double cold, has a 
shook resisting power equal to that of good carbon steel 
having much loss than half its oiaHtic limit, superior 
static ductility, and a largely moreased jxiwer of resisting 
alternations of strosa and fatigue, while its resistance 
to torsion is much auperior to mild or even f-o nicked 
‘‘ forging ’* *tee]. It welds perfectly, retaining it* strength 
in a marked degree, iiy auneaiing this hUmU at 800^ C. 
(very full cherry red), itlosos static strength and becomes 
eonijwrablo statically to a 3 per cent, nickel steel, but it* 
dynamic ^iropertie* have now bixomo stupendous. Its 
resistanoo figure to alternations of stress is nearly double 
that of exuellent. carbon steel, its resistance to sudden 
shock is sujwnor fo that of the liest dead-mild eteel known 
while its static ductility is quite equal to that of the 
latter, and it« rt^sistanw to torsion has further inifwoveil. 
By quenching it from WFF C. in oil, and Kvheatia|j[ to 
5^^ (\, a inatenal is obtaiiwd which lias an dastie limit 
of 45 — 48 ions ]>oi- square inch, an ultimate sfress of 
65 — 6H tons jxir aquare inch, an elongation on 2 ins of 
2(f— 24 per cent and a eon traction of 50— dO per cent, 
together with a shook rosistaiuMi equal to that of tndld 
I stisd, and an excellent wearing surfatH’.. Tim static 
I ductility of the niatinial is still otpial to that of exceUoiit 
I rmld st««l, while th<; whole of the original high resistanoo 
I to alternations of stres.s and faiigiu^ is I'etaiiu^d. Nuoh a 
, rombiiiatioii may Ix' justly di'seribed a.s phonomeMll. 
i Thus ill dealing with this type of material it is simjA' to 
i meet most itMjumuiieiits m eousti'uiituuial work. Roughly 
I speaking, if great static Htrength, great rt'.siHtance to 
fatigite, and good ifuclihty are, iiequirod, toget.her witli 
j'ea.'Hmable I'esistaiico to shock (as, foi‘ iustanle, say, in 
bridge budding), vhtni use the matc'nal as it comes from 
the f<»rge, annealing it at a blood -red heat to ixilievc 
ietomal stresses, oF course. If nne can sacrifioe some 
*t*^ sti*eagth, and desires to have a material in irhich 
I’Ms^tfluce to altoruatioBs of stress aoid impact m si a 
p r w wn MB (m, my, M * oonnectiim rod or an axJa) aimiml 
thi* MoileflM at IttA r-mL If the iwo sots of oon- 
tiOtaMiBr as far as 


Vanadium 


/; ■■.;■• :i 


.■ 

- ;n-V' 







^0’’ ■ 


ty'i- - ■' 

■"' ■ ,-• '1-^; 



A’*;/ /JO ; 



\ihiiiT')(lt\ “ .<0 IdM “ 
Kt ' 



T\ |i(> A Htccl Mil U-inncKMl. 


aa a atcel-ma/ang element. Micrographs at a ?nagni flail ion of 350 diameters. 
N.B. — These micrographs are best cxamineil thromrli u rea(iiiiB alass 








:• -i 
:■ .1 > ^ 

-i: 

ftt >• 


f/H. 

5 !" ^ :,l5* 

ic ’rT .“Vif ' r 


'rv|)<‘ A— (’i. V IIS i.)lli“ I 


Type A <-V, V. steel aiiimukMl 
H(K»‘ ('. 


T.ipeA {'i.V 


Mtec'l oil lioi 

11 IKHI" ( 










\-y* .. '’f 

i ; 0^' 

.■V‘'' ..t' t 

I- 






iC;> 

> :\fJ . V;,,; ;■■■ 

A--,':- > 


'J’ype A ('i, V. steel fully leinperLMl. 'lA pe A t ’i V sfeel over IcMiipi'reil. 


'rv]>o 11 Cr, V. stool as vnlleil. 



















Vanadium 


/; ■■.;■• :i 


.■ 

- ;n-V' 







^0’’ ■ 


ty'i- - ■' 

■"' ■ ,-• '1-^; 



A’*;/ /JO ; 



\ihiiiT')(lt\ “ .<0 IdM “ 
Kt ' 



T\ |i(> A Htccl Mil U-inncKMl. 


aa a atcel-ma/ang element. Micrographs at a ?nagni flail ion of 350 diameters. 
N.B. — These micrographs are best cxamineil thromrli u rea(iiiiB alass 








:• -i 
:■ .1 > ^ 

-i: 

ftt >• 


f/H. 

5 !" ^ :,l5* 

ic ’rT .“Vif ' r 


'rv|)<‘ A— (’i. V IIS i.)lli“ I 


Type A <-V, V. steel aiiimukMl 
H(K»‘ ('. 


T.ipeA {'i.V 


Mtec'l oil lioi 

11 IKHI" ( 










\-y* .. '’f 

i ; 0^' 

.■V‘'' ..t' t 

I- 






iC;> 

> :\fJ . V;,,; ;■■■ 

A--,':- > 


'J’ype A ('i, V. steel fully leinperLMl. 'lA pe A t ’i V sfeel over IcMiipi'reil. 


'rv]>o 11 Cr, V. stool as vnlleil. 


















[AprU le, 1008, 


KENT SMI'J H-- VANADIUM AS A STEEL MAKING ELEMENT. 


SttdB manufaciured at Queen's Fetty by Messrs, Willans and Hobinson, Lid* 
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the employment of a cliromomoter such aB 8tea<rH or 
l^dsdale's, but fitted with oompaijHon tuboB holding 
100 c.o. each, and Huitably graduated. A 8(-»<el containing 
vanadium, in which the per rent, of vanadium liaB been 
accurately determined by one ot the many methods 
available is required, and thiB ahould preferably be of 
somewhat the same nature as the Bamplcs examined. 

One fl^m. of the Hatnple or Bain])le8 and standard is 
weighed out, and dissolvetl in about 40 c.c. of 2b per cent, 
nitne acid. When cool it is ugitate<l momentarily with 
a couple of gnus, of sotiium bismuthate, and (|uicJvIy 
filtereo. The filtrate and washings are decoloriBcd with 
a few c.c. of strong fen ous Bulphate solution (oeid and about 
half normal strength), 10 c.c. of fairly fresh hydrogen 
peroxide solution (})roparod periodically by adding 
sodium peroxide to dilute sulphuric acid added), and the 
whole made up to 100 c.c. The solutions are eompai(‘d 
08 in estimating carbon by Stead’s method, and a Bimple 
oaloulation by inverse proportion gives the vanadium per 
cent. True, hydiogen jaToxitle gives a colour with vanadium 
which develops somewhat, slowly, but all the samples and 
the standard should be oxidisj'd at once, ami it is of no 
moment whe^thor a solution “ develops ” its colour in a 
beaker or the chronrometer bottle. Titanium w<«uld 
interfere with the estimation. 

In making an itivcstigation such as that of which the 
practical results are outlined, one has to so impose upon 
the goo<l nature of one’s friends that it would be almost 
invidious to single out any names for thanks; but, in 
ad^tion to gratefully acknowledging the kindness of very 
many workers, 1 should like to oxpiwa my thanks to 
Meesr#. Willans ahd Hobinson for placing so many details 
at my disposal ; to Mr, G. N. Frimkau, the head of the 


Queen's Ferry testing department, for valuable assist ance ; 
and to my laboratory assistant. Mr. M. 11. Lewis, for help 
i n t he photographic portion of t his paj^'r. 

lilSOUHSIOJV, 

Mr. Ma’'. Muspratt asked in what localities vanadium 
oeeuiTed iu reasonable quantities. If anytlung like 
Mr. Kent Smith’s hopes were raliscd in practice there 
would lie a large demand, and every up-to-date metal 
works would see if it could not meet that demand. Were 
there reasonable quantities of vanadium in pyrites or in 
any of the various modifications of cupreous ores which 
were found in conjunction with pyrites. Ho should also 
like to have some idea as to the quantity of vanadium 
at present in use in the world. He would further like to 
know what became of the oxygen which was combined with 
the vanadium. Ho took it that the vanadium was used 
in the form of the ].>entoxide, and when that came into 
the gi’oup of tliroe principal constituents of steel, it was 
difficult to know what the fate of the oxy^n was. I>id it 
attack the carbides and produce ultiniat^y a steel whioh 
contained considerably less carbon than ordinary steel, 
or, failing that, to what extent would the action of the 
oxide at a later stage affect the steel ¥ 

The Chairmak said that when Sir Henry Hoscoe maae 
his investigations on vanadium, he behoved that his 
vanadium samples were obtained from the neighbourhood 
of Macclesfield, in Cheshire. It certainly sur^sed him 
to hear that vanadium was almost as widely distributed 
os arsenic. 

Mr. G. Wathoi< Gray said he had found some samples 
of strontium sulphate from the Briaiol Channel district 
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to oontain vanadium. There was no doubt in his mind 
that some of the discordant results obtained by the early 
workers on the elfeote of vanadium on steel were due to 
the impurities contained in the ferro-vanadium used. 
Some samples which he had examined contained large 
amounts ot arsenic and phosphorus. As Mr. Kent Smith 
pointed out at the commoncoment of his paper, if 0*26 per 
cent, of vanadium were added to the steel, probably there 
was only 0*18 per cent, in the product, the remainder 
being carried away in the slag. 

Mr. J. B. C. Kershaw ask(d : Wewe the special vanadium 
steels made by Messrs. Willans and Hobinsoii being 
employed at all by motor v&v makers in this country, 
and, if so, what amount was used [>er annum in this way ? 
Vanadium vas always used by sUnd makers in the form of 
ferro-vanadium, and not as oxide — as Mr. Max Muspratt 
Hupi)Osed ; and hitherto a fu*m of electro- metallurgists, 
in Switzerland, had been the chief producers of this ferro- 
vanadium alloy. Were Messrs. WiUans and Robinson 
obtaining tlunr ferro-vanadium from tliat firm, or 
were they producing it themselves from vanadium ores ? 
Since the Swiss manufactui’ers had cheap water power 
availabhi for production of the alloy by electric-furnace 
methods, it would seem unlikely that we could carry on 
in this country a suct;ossful and profitable business in the 
manufacture of the ferro-vanadium alloy. 

Mr. Kent Smith said Mr. Carey had partly answered a 
question when he said tliat Sir Henry Koacoe’s vanadium 
came from near Macclcsliold. Sir Henry was working 
on a deposit which existed near Alderley Pklge, which 
to-day was of greater academic tlian practical value. 
There were various small known sources of vanadium 
in this country. Tiioy were mostly in “ pocket ” forma- 
tion. The commercially valuable ores, &c., might be said 
to emanate from two or three jilaces ; the chief one being 
Spain, where vanadium existed in the form of vanadimte, 
containing about .3 jier cent, of vanadium and 40— fK) })er 
cent, of lead. 'J'he ore was capable of hand-dressing by 
the most primitive means, up to about 14 per cent, of 
vanadium ixmtoxide— lupial to about 8 ysir cent, of 
vanadium. There were also deposits in Yauli, where the 
metal existed in anthracite coal. The ash contained 
45 — 50 ixir cent, of oxide of vanadium. It was necessary 
to burn 50 tons to obtain a ton of ash, and thus to burn 
100 tons of (!oal to get a littU» over a quarter of a ton of 
vanadium. Ho believed that a French syndicate, who 
were working that deposit, had nut boon very successful. 
1’he coal was in a very inaccessible place, and transport 
dilliculties were great, while many other circumstances 
were un propitious. Tlio Colorado sandstones contained 
vanadium. Samlstone would appear simpler to treat 
than lead ore, but it was a very difficult ore ot vanadium 
to work. A oonsidtvrable quantity of the ore was being 
shipiied to England, he was told, and several [x^ople had 
experimented on it. He Iwlieved a works was being built 
for extracting that ore alone. With regard to the quantity 
used now, as already stated, in Queen’s Ferry spring steel 
there was about 0*2 i>er cent., while in Queen s i^'erry case- 
liardening steel, there was rather over 0*1 {ler cent. Sup- 
posing that the average gra<le contained 15 per cent., 
3.} lb. of irietallio vanadium were used to the ton ; if 
33 [ler cent, alloy was used, 10 lb. of alloy were required 
to the ton. A very much better quality of vanadium 
steel could bo obtained, especially ‘^dynamically,” than 
nickel steel at the same price. He did not think that 
pyrites offered a very likely source. A sulphide of copper 
occurred abroad with which was associated a considerahlo 
amount of vanadium, but it was a difficult material to 
treat. The chief linn in this country using vanadium 
m large and regular quantity was Willans and liobiiwon, of 
Queen's Ferry. In reply to Mr. Max Muspratt, the metal, 
and not oxide of vanadium, was used iti steel making. 
The oxygen bod been got rid of or been dealt with lung 
before tlie alloy reached the steel. He did not attach 
the same imtiortance to the presence of arsenic as did Mr. 
tlray. Suptiosing a vanadium alloy contained 30 per 
cent, of vanadium and as much as 3 per cent, of arsenic, the 
introduction of 0T5 per cent, of vanadium means intro- 
ducing 0*016-— 0*020 per cent, of arsenic. Ordinary steels 
oonti^ed, perhaps, 0*03 per cent, of arsenic, maldng^a total 


of 0*06, which was not hai'mful. He quite agreed with 
Mr. Gray as to phosphorus determination. The 
method he had found best was to almost reduce the 
solution of the steel precipitate with ammonium acetate, 
filter, redissolve, reprecipitate with ammonia, add hydrogen 
peroxide, filter and then precipitate with molybdate. 
Mr. Kershaw spoke of the motor oar industry. It would 
be safe to say that of the vanadium steel turned out 
Queen’s Ferry about 80 per cent, was absorbed by the 
motor car industry. 


New England Section. 

Meeting held at Boston, on F riday, February 2nd, 1900. 

MR. HENRY HOWARU IN THE CHAIR. 

COMPOSITION AND PROPERTIES (TF COTTON 
SOFJ'ENERH. 

BY P. E. BURNHAM. 

The process of dyeing tends to har.sUeP fibres, and 
therefore methods and materials are sought wliich will 
retluoe this tendency to a minimum. The harshening 
effect is especially noticeable in the dyeing of cotton 
warps, and efforts tf> overcome the troulile have resulted 
in a demand for a class of substances known as cotton 
softeners. Cotton softeners may he defined as substaaoes 
designed to reduce or prevent the harshening effect of the 
dyeing process on cotton yarns. To a limited extent 
softeners may be used in dyeing raw stock and uarded 
cotton ; for piece goorls 1 heir use is unnecessary, as the 
ilesired result is obtained in the finishing processes, and 
by the use of various finishing compounds. The oora- 
nuTcial importance of eotton softeners is considerable, 
yet an examination of the literature of textile processes 
discloses slight information, and has led the writer to 
believe that the results of his investigation of the composi- 
tion and properties of cotton softeners may be of interest. 
A preliminary examination shows that, in general, 
commercial cotton softeners are composed of water, soap, 
and oil, or, as it may bo considered, an emulsion of oil in a 
concentrated solution of soap. Other substances may be 
present, but, witli the exception of glycerin, arc of no 
value, and should be regarded as adulterants ; examples 
of such Biibstauces are sodium silicate, rosin, starch, and 
clay. Both soda and potash soaps are used according to 
the properties desired in the softeners. For a cheap 
Hofteqer the lower cost of the soda soap recommends it, 
and, when used with an oil of low melting point, fairly 
good results are obtained, e8|xicially if there is much 
glyoeriq present to furnish the rather essential property 
of hygrosoopicily. The hardness of the soda soaps also 
gives a certain body t ) the fibre. In general, however, 
soda soap softeners are not so efficient as the potash soap 
softeners, because the soda soap has a tendonoy to dry 
out, and thus harshen the feel of the fibres rather than 
to produce the contrary and desired effect. A certain 
advantage which soda soaps possess, however, should 
not be overlooked, viz., that because of their solidity they 
form a protective covering over the oil in the fibre, and 
thus prevent its turning rancid. Ih^eauso potash soaps are 
soft and deliquescent they are gonorally to be preferred as 
softeners, their superior efficiency off-setting the lower 
cost of the soda, but by reason of the tendency of many oils 
te go rancid and develop disi^rCeable odours, the range 
of oils which it is |K)Ssible to pse with a potash soap is more 
limited than is the case with soda soap. The choice of 
the alkali in the soap used, however, is depndent, to a 
large degree, on the oil used, whether present as com- 
bined fatty acid, or as free oil. Mineral and fish oils 
are necessarily excluded ; the former because they 
are unsaponitiable, the latter from the bad odours 
developed on drying them, and because of their gum- 
miness. The field of animal and vegetable oils is a 
wide one, with cost an item of much importance. OUve, 
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ootUmwit’d, luajzc, Rimtlower, jK’anut, j)alni, and < ()«‘oanut 1 
oiln urn all frunihle vejjieiabUi oils. I'aHow, Imef I 

and inuUdii, lar<l, 1 allow oil, oil and Uu-d oil, aio all | 

Kuitablc aiimial prodiuitw. The Holoiition of a Huilable 
oil in dependent on the cowl, the melting point, the freedom 
from tendency to turn lancid, and the aljMcneo of im- 
Baponiliable matter and hydroxy acidw. All desirablo 
urojaatioM cannot, be exjx*oted in oiu^ od, and the purpoHo 
for which llu' nofteueiH are used will determine the. choice. 

While in general the use of a softener is siinjily to pio- 
diioe a good touch, yetdiflcn'ot kinds of yarn will leipiire 
slightly thtfert*nt trcntnieiit, and I lie Boftencr be modified 
accordingly. Low quahly yams require the item ol cost 
to ho especially cousulcrcd, and so I lie soda soltener j 
will bo employed in such cusis For loosely twisted 
yarns and short etaple ;varnH, the ho<ly-giving propcity i 
of the 8o<la sori}) softener leeoinuiendH it All tine yam, | 
tightly twisteii yarns, and those troni niiusiially hMish | 
dyeing proccases will require tin; potash softeiur. TIm^ i 
proportions ot the diiti'ient eonstitininl.s ol a soflenet, ( e., | 
the water, soap, and oil, may he delmcd as follows , 
Hutheient water to dissolvi; the soap, and as iniieh oil as | 
this concentrated soap solution will tlioioughly emuJsily. j 
The fact that the nhove (ioiiditions are frerpiently not I 
obstaved-- com menial cotton softeners being otti-ii 
Bim})ly mixtures ot soap and water si'lhiig at })ri(eM | 
greatly above then true marked value has led many to ! 
eonsicler that all cotton .seitleneiH ai'd “lake” pioelucts. j 
No general rule governing the jiiojiurliou of walm, soap, j 
and oil ifl followed, henei' an investigalion ol the ajqilieation | 
and (‘lli'ct of solteiiers ol vaiyirig projuirtion on waiqis i 
became neei'ssary. 

yoftoners were mmle uji in the laboratory in aecordaiu'e i 
with the rule stated above, that the watir should he ' 
suflieieiil to dissolve the souii, and no more oil should be 
present than coultl be lield thoioiighly eiiiulsifitHl, and 
tile results from using such .softeiu'rs, eompai«*d with I 
those obtained by the use of <!oniniercial solUjiiers. It | 
was soon evident that there was too much oil in the , 
majority of the eommereial softenei's, as it separated in | 
the softening bath, and Inspiently caused oil slaiiis and ' 
streaked warps. As indieali-d by (heir eum)>ositioii, tliere ' 
nj'o two metbods ol propanng cotton sofloiieis ; liist, by 
adding u warm solution of caustic alkali to on excess ol 
oil above that required to make a m ut.ral soap, and 
then tborouglily boiling and agitating ; second, by j 
making a soa]>, dissolving it in hot water, and iwJding j 
the proper amount of oil, and then boiling and stirring I 
the mixture. With tlui first method it is evident that 
the combined fatty acid and fri'e oil must be the same. 

Jiy the second method it is possible to have om* variety of 
soap, r.g., a palm oil soaji, and a dilTereiit oil, cjj.. olive oil ; 
suen combinations oie IriMpienlly desirable both Ironi an 
economical and from a practical jionit of view. A furtluT 
advantage of the second method is that the free oil m the 
softener is not boiled for the long perioil required by 
the first nielbod. When a soda soaji is used beeause of 
its hardness, the free oil must be of low inoltmg point, and 
uni^uestionably a good grade of olive oil is Die most 
desirable for such purpose. With a potash soap, because 
it is soft, a harder fat or f allow may be used for tlii^ fiee oil. 
The uso of these fats is also picferable as they have less 
toudtuioy to turn rancid. The proportions determined by 
experiment, as best bulled lor cotton softeners, were those 
in whicli the soap, calculated on a dry basis, is three parts 
to one part of free oil, oi . ineluding the watoi , seven part s of j 
watiT, three parts of soaj), and one ])art ot nil. An analysis 
of a soda softener made approximaUdy en this foi inula 
gives : — Water, ti4’2 jnu' cent. ; dry soaj), 2()-8 |)er < eul. ; 
oil, b*() per cent, A potash softener, whieli gave 
♦•xcelJent results, gave on analysis .• — Water, 08'4 |M*r cent. ; 
soap, 211-7 f'cr cent. : oil, 7‘U jiHir cent, 

As stated above, with a soda softener olive oil is pre- 
ferable for the flee oil, hut as a source for tln' combined 
fatty acids in the soup there is a wide range for choice; 
at present maize (corn) oil is a very cheap and valuable 
soap oil, and may even lie used as a free oil with fairly 
good results. Bleached jialm oil, however, is the usual 
fatty basi‘ of the soap in soda softeners, the body it gives 
iwingitbt) reason for its selection, as thereby more waUr 
ran iHi included in the Boff-ener. From » user s stand- 


fioint it is not superior to maize oil or tallow, and is some- 
what more ex^Huisive. Cottonseed oil is on the whole 
less desirable in its soap making propeirties than moizc oil, 
and at the present time is higher in price. For a potash 
sofUmer the maize oil is suitable, and i« as cheap as the 
fatty hose for the soap, if a fairly hard tallow is used 
for the free oil. Bed oil is also very suitable as a soap base 
with either iKitash or soda, but beeause of its odour should 
not be used for the free oil. J..ard oil, while suitable for 
soap bafM'. is liiglicr in jiriee, and offers no advantages 
over led oil. Beef and, in a less degree, mutton tallow 
are good and cheap soap bases, and beef tallow is the 
niaterial ]>nr excellence lor the free oil of a potash softener. 
One cotton HofteniT, whieh is somewhat largely uhckI, is 
Hiilpho-rie.inoleicacid orTurkeyredoil. Thisis, iiiuloubtoilly, 
a good soffenor, and has, in a marked degree, the general 
pro|K*rty of all goorl cotton softeners of brightening 
eoloiirs. It is, however, more cx]>enaivo than the cotton 
softeners described, and has no eom])ensa1 ing a.<ivantagefe. 

It may summarised in eoneliiNion that a good cotton 
softener is composed of apjiroxiuiately seven parts of 
watei, tliree parfs of soap, and one part of oil, and that, 
where n soda soap is used, 1hi5 free oil should be oUve or 
maize oil, and, when a potash .soap is used, it. shontd be 
tallow or lard. 


Meeting In hi tif Hnsinn. on Frulaif, March 2m/, 
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Mil. K. K. AT'l'KAXTX IM TIIK f'UAIU, 

(MiLLABOBATfVK WORK ON TANNIN 
ANALYSIS. 

nv’ FIUTZ H. SMALL. 

The tanner’s original methods of analysis Avere primitive, 
and largely eonsistod of eheAving the bark or tasting the 
liquor. It is little wonder, therefore, that it was reganled 
a remarkable feat to turn out leather of uniform quality. 
Many methods have, to ho sure, been proposed for 
estimating taimiu, belonging mainly to one of two 
groups- either (a.) jireoipifation with metallic salts, or 
(/;.) with some form ot gelatin. 

tender (o.) have been suggestiHl animornaeal copper 
acetate, amnioniacnl zinc acetaU'. lead acetate, Htaiinoiis 
chloride, ferric acetate and other salts. LJiuler (6.) various 
methods de])en(ling upon the use of gelatin or raw hide. 
Also Wagner has suggested the use of einchoiiine sulphate, 
using Magenta as an indicator, and others have suggested 
various oxidation methods; liut none of these metliods 
were founded on accurate eheraioal knowledge. Thi*y 
were esseutially empirical, ami in general gave results of 
a fearful and wonderful concordance. 

The firt method that came into anything like general 
use was iluifc of Liiwenthal, originally published liy him, in 
1877, in the “ Zoitsehrift fiir Analytische Ohoime.” This was 
I'arefully studied by) a commission of (lerman ehemisfa, 
wlio, in 1 885, reported a formula for its use, which latter 
was advantageously modified by Hunt and Procter. In 
general the method consists in titrating the tannin solution 
ill the presonce of Indigo Carmine with a solution of 
potasBium iiermanganato, whereby the tannin is oxidiseil, 
the Indigo wirviug the double jmrfKise ot regulating the 
oxidation by confining it to IxKlies more rea^hly oxidisable 
tliaii itself, and of acting as iudieaUn’. f'lie method has 
some value, hut also serious defects and is no longer in 
eonimoii use. 'I’iie foniidaiion of the methods in practical 
use to-duy was (he rneiliod proposed by Himand and Weiss 
in 1885. Its essential features wore as follows The 
tannin solution was mmle up to contain from 1 to L2 grins, 
of solid matter jhh' lOri c.c. of solution, tlie exn<!t amount 
being determined. T'o 250 c.e. of the solution so pre- 
pared was added I grin, of powdered dry raw hide and 
the mixture allowed to stand several hours with oetiasionai 
shakings. It was then filtered through linen. To the 
filtrate was added another grin, of the powdered hide 
and the process rej^ted. Then another grm. portion 
was added, and finally a 2-gnn. portion, which waa allowed 
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to ituid «onio 13 hotirn or more. 100 c.c. of the final 
clear filtrate wer© evaporated and dried, and the diderence 
in weight between this and the original recltonod a« t^atinin. 
In 1887, l^of. Procter suggodtea packing the powdered 
hid# in a tube, and allowing the tannin solution to perco- 
late through it, wherel)fy the tannin is removed and a 
clear percolate free from tannin results. This suggestion 
of Prof. Procter is the basis of the standard method used 
in the Kastem Hemisphere. In 1804, Mr. Yocum sug* 
gested putting the hide powder into the liquor and shaking 
vigorously in a mechanical shaker. This suggestion is 
the boeis of tho method nsod in America. The mothofl 
in either form appears simple, but il- is evidently a purely 
empirical inethml, dealing with substances wlujse pro- 
jKsrties are little understood, and in reality it ahounds in 
difficulties. 

Several schools for the study of matteww pertaining to 
tho tanning industry liavo been founded, notably at 
Vienna, Freiburg, ]x*ed8, and London, aixl in these has 
been done most of tlie original work on methodH. In 
America there has been no sucli soliool, and, until tho 
recent establishment of tlie Leather and l*apcr Jiabora- 
tory at Washington, no institution devoted any time to 
this kind of problem. It has consequently been necessary 
for the men actively engaged in helping to make leather 
to work out, their own method. Kealnsing the neeessity 
of a uniforin method, whereby eoiicordnnt .analytical 
results could obtained, Kcverul of these leather chemists 
in 1894 banded together and were admitted to the “ Ahho. 
elation of Ottieial .\gncult.nral f'hmmHtH,"as the seetioii on 
tannin, nndt'r wliieli organisation tliey have done miieh 
towards perfecting a method of tannin analysis. 

In 1897 a meeting of leather chemists was held in 
London and an “ Int-ornational AHSoeialion of Leather 
'Prados (Miotnist-s ” formed. Its object, as announced in 
its eoristitution, is to “ eHiablish standard international 
methods for tho valuation of all materials used in the 
leather indnstries, especially as regarils tlie drawing of 
samples from bulk, the processes of analysis employeti, 
and the form in whieli their results are to he stab'd. It 
further aims at promoting scicntilic and technical know- 
ledge in the industry, and csjiccially at the improvement 
of Boieutific methods of control of the inooesses of manu- 
facture.” It is a strong organisation with some 260 
members, ahoutr evenly divided between a(‘tive and 
associate, and belonging t/O nine t-ountries. H has a 
meeting once in two years, at winch tlic work during tho 
preceding inlorval is thoroughly discussed, and any 
desirable cliaiiges in the metliod in vogue adopU»d and 
made offlcial. Its methods of analysis arc standard lor 
the continental eoniitries. It publisliOh ueekly an eight- 
page sheet called the “ Collegium,” which is the <»fiici«l 
organ of tho association, and whmli contains both origitiai 
articles and ronrints of articles on subjects relating to 
tho tanning iiiuustry. In 190.‘i, several leather chemists, 
who had been associated in the tannin section of the 
Association of Ollicial Agricultural Cliomists, formed 
a separate organisation, known os tho ‘'American leather 
ChemiBte ’Association.” Tliis now has a niomborship of 
60, of whicli 30 are active. 

For purposes of loatlier manufactnro the tanner wishes 
to know what porcontago of tannin ins raw inaUirial con- 
tains and what is the compoHitron of the liquor he obtains 
on leaohing this raw material. There is, therefore, for 
the chemist — first, the problem of extracting the tannin 
from tho raw material on a laboratory scale. Abroiul tlie 
percolation method is in favour, i'arkcr and l*aync, iii 
Fngland, have made a rat her thorough study of extraction 
by this method, and liave concluded that for eiKdiinaU'rial 
there is an optimum lemporatnre at which tlie yield of 
tannin is greatest , and they liave worked out for iiunierous 
materials this optimum temperature. Home doubt has 
been oast on this conclusion by work done last year by 
members of the ” American leather Chemists’ Associa- 
tion,” but the question is still open. In America the 
method in common use has been to extract the gromid 
material in a copper Hoxhiet apparatus. Home collabora- 
tive work on extraction by the ” American Leather 
Chemists’ Association,” in 1904, showed rather wide varia- 
lions in results, and an investigation of the reasons has 
since been imdartaken. At the start it was found necos- 


! sary to specify a certain maximum fineness to which all 
I of the material to be extracted must be ep'ound, if it was 
' to be completely extracted in a reasonable time. Next* 
i the Hoxlilet appruratus, as ordinarily used, was found to 
^ give low results in tannin, probably because of the pro* 

: longed boiling of tho liquor whereby a conversion of the 
I tannin into some oomjwund not tannin, possibly goUio 
I acid, takes place ; for instance, some recent experiments 
i made in duplioato in tho writer's laboratory where a 
j sample of tannin matonal was cxtraoleii m a Hoxhlot 
I apparatus, tho extrat'tivo in tho ono case bemg removed 
i from the action of tho heat, and in tho other allowed 
1 to boil in the usnal way, showed the following results ; — 


Myrohalans. 



j Boiled. 

Not Boiled. 

Soluble solids 

Non-tannins 

Tannin 

1 07-80 

28-9W 
86-81 

1 66-64 

1 17-66 

1 46-09 


• 


Valonia. 


s 

1 Boiled. 

1 Not Bofied. 

.Soluble solids 

Non-tanulijs 

Tannin j 

54-o;} 

10-80 

84-17 

54-84 

10*46 

S7-S8 


j In each case the total yield of e.'ctraotivo was similar, but 
I the jirolouged iHiiliug brought about a very serious loss 
! of tannin. Several pieces ot apfiaratus have boon brought 
out (hiring tJio past year to ovcrooine this difflouniy, 
j nolahly by Messrs. Teas and Reed, and Mr. Voitcli has 
I done some valuable work along tlie same lino. Tho whole 
I ((uostiou is m the hands ol a e^ommittee for elucidation 
j during the present year and sonic very interesting results 
may be exi>eoted. 

I Next, OH r(5gards th(^ analysis of the tannin solution — 
I in outline the molliod used is as follows: — the toimin 
I solution is mode up of such concentration as to contain 
j from (K16 to 9-46 grin, of tannin tolfiOc.o. j lOOo.o. of this 
I solution are evajairated and dried to give the amount of 
solid matU*r present- Some of tho solution is tilterod 
and 100 c.c. ut clear liltrato evaporatijd and dried to give 
j the amount of soluble solids present. Another portion 
I of th© solution is treated with hide [lowcler to remove 
1 the tannin. I'he hide’ jxiwder is then filtered out oi^ 

I 100 c.e. of the clear filtrate evaporated and dried to got 
j th»' amount of soluble matter present which is not tannin. 

{ The diflcrouoe between the weights of tlie first two rosi- 
I dues gives tho amount of insoluble matter present, and 
I tho iliffei'crice between tho last two tho amount of 
j baufiin present. In oarrying out this scheme of 

I analysis tho first difiiculty arose in trying to filter out 
I tho insoluble matter. I’ho solution is of a colloidal 

1 natiuxj and filter jiaper fails in many coses to yield an 

j optically ch'oi’ filtrate even after many hours of repeated 

, returns through tho paper. Tho insoluble rnat&r is. 

I moroover, only relatively insolublo, as it is distinctly 
: auHciqitiblo to the lufiuenco of tomiioraturo ; for instance, 
a solution of tannin from hemlock bark filtered at 16*’ 0. 
showed 4'23 per cent, msohiblc, at ‘20** C. 3*53 per cent., 
at 26^’ V. 2‘70 i>er cent., at 30" C. 2-21 |)cr cent. Further, 
most of the usual filtering materials will combine with 
tamiin to a certain extent and so remove tannin as well 
as insolubles from solution. This loss may frequently 
amount to several units per cent. Tbsse various points hive 
lieeu brought out in the collaborative work of the years 
past, and now by a careful prescription of conditions a 
method has been .arrived at, which at least enables us to 
secure results that arc reasonably concordant. The 
worst trouble, however, in the scheme of tannin analysis 
has been to remove the tannin and meosuro its amount. 
The method in vogue in America, os has Ixien previously 
stated, is to shake vigorously some oarefuUy prspared 
powdered hide wHth some pf the tsottia solution. Now, 
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no matter how carefully the hide jK^wdor i« ju-epared, I 
some of it in found to be readily soluble in water, or in the | 
dilute solution of tannin employed for axalysis. Further, 
for some inexplicable reason, it has been found impossible 
to prepare duplicate batches of hide jxjwder having the 
same absorptive power, no matter how carefully the 
conditions of manufacture are duplicated. It was not 
until a pajier by Mr. (^raighill, acting on the suggestion 
of Mr. Weiss, published in the “ Leather Trades Review,” 
brought- out the advantage of treating the hide powder 
before use witli a solution of chrome alum, that any ap- 
proach to uniformity of analysis was arrived at. (hiriously 
enough a jirevious tanning of the liide powder with the 
chrome salt not merely largely (jonverts the soluble hiile i 
into insoluble eomjiounds without dimuiishing the power 
of the hide jiowder to absorb vegetable tannins, but it 
equalist'H the absorjitive [Mjwer of two jxiwders, which 
laifore treatment with the ehroriie salt were very unlike. 
I’hus two samples of hide powder tested in the writers’ 
laboratory gave results for non-tannin iiiateiial in an 
identical solution, varying by over .'1 per cent. After 
these two samples of hide powder bad been subjeeUsI to 
the prelim inaiy ehroming tliey gave results agreeing to 
within less than one-hall {H^r cent. This diseovi'ry has 
brought order out of <haos to a remarkable extent, and 1 
the agreement of tlu^ iion-t-annin values in the collabora- 1 
tive work doue during the past- few years has been very | 
satisfactory. * * 

The present method involvcis treatment of the hide | 
powder witli u dilute- solution of chrome alum, then wash- 
ing the hide jiowder free from uneombined salts, squeezing 
out the exces.s of waU^r aiul adding the moist chromed ^ 
hide powder to tlie tanning s<»!ution, which, of course, j 
neeeasitatt's a eorrt'otion ior the water added with the > 
hide Jiowder. As these ojierations have to be jH'rfoimed ; 
each time an annlysi.s is made, it is evident that if a hide I 
jHiwder could be jirejiared wliieh would have the advaii- I 
Cages of the ebronmd hide jiowder and yet be ready for j 
use at once, it would be ibstiuetly desirable. This js one 
of the matters under consideration at present, as wi'll as 
certain questions atTeeting the details of the jiresent 
pioiicss. Even the evaporation and drying of the residues 
in the analysis has been a source of much discordanee. 

It lias been found extremely diftieult to remove all traces 
of moisture without bringing about a decomposition of i 
some of the siibstaiiees present in the residues. A vacuum 
oven might jirobably have done this satisfactorily, but 
the apparent impracticability of bringing about its uni- 
versal use was against it. The diHiciiltv seems t-o have 
been solved by the use of the coinbinetC evajHirator and i 
dryer worked out by Mr. Atsop, This consists of a oopjM‘r 
steam bath with solid toji on w'hich t-lie dishes rest, and I 
a sbMvm jacketed cover, provided with openings for veuti- | 
lation, which lits down closely on to the cojqjcr toji. A > 
uniform tem|ierature of about ‘,<8^ (A is attained, and the 
tests of the ajqiaratus made by Mr. Reed show that the 
drying is unilorni over the wiiole toji of the bath, and 
that after complete drying is attained, which hajqiens 
in some 12 hours, no tiirther effect of deeomjKisit-ion or I 
otherwise is prodiu'ed by further drying, Imt a eon.stant 
weight IS attained. The collaborative tests so far made 
seem to corroborate thesi' n'suits of Mr. Reed. 

As a result, then, of the collaborative work which has 
been done, and of which 1 have been able to give only a ! 
partial mid brief sketch, we have a very fairly satisfactory 
method for valuing the raw' tanning materiais. It is now | 
jiOHsihle to buy and sell such on the basis of their tannin I 
content with the assurance that on the same sample the j 
results of two ehemists will show a very close agreement. 

It is also jK>SKible now to regulate the aetiial maniifaetunng | 
ju'ocesses with a degree of certainty unknown in the jiast. | 
But the work of the American Leather Chemists’ Assoei- j 
ation has not been confined wholly to this one subject. It i 
litts greatly broadened out, and it is hojied and exjxmted j 
that its wmrk will continue to expand. This year, for I 
instance, in addition to the* work on extraction and on the j 
analysis of frttsh solutions of tannin, work is in progress 
on a tttetluxl of analysis of the old used liquors of a tannery, 
the analysis of these being complioated by the jiresence 
of acids and of excessive amounts of non-tannin material ; 
also on the estimation of the amount of acid in these 


liquors and the kind, both matters of great importance 
to the tanner. Similarly a Committee is studying the 
best way of estimating the colour value of tanning 
materials and it is hoped to devise some method of recog- 
nising the different kinds ; that is, for instance, determining 
how much chestnut wood and how much oak bark liquor 
is contained in a mixture of the two. Another Committee 
is formulating a method for the analysis of commercial 
acids in use by tanners. Still another Committee is 
examining the new methods proposed for the analysis of 
tannin ; and, finally, th«‘ study of methods of analysis 
of the materials entering into the manufacture of chrome 
leather is being entered upon. As fast as these Com- 
mittees arrive at results their recommendations are sub- 
mitted to trial on identical samples by the active member- 
ship of tlu^ Association, and any others interested. In 
this WY the valuable results of the jiast have been 
achieved. The process is somewhat slow, but it seems 
well calculated to save out tlio good and reject what is 
bail. It is to this spirit of collaboration among the leather 
trade.H’ chemists that we may ascribe the present vastly 
improved condition of questions of analysis of tannery 
materials. 


New York Section. 

Meeting hid at the ChemiHla Club, on Friday, January 
\m, 190b. 

DH. RUSSELL W. MOORE IN THE CHAIR. 

EARTH ALKALI AND ALLIED PEROXIDES ; 
PROPERTIES AND APPLICATIONS. 

BY DR. R. VON EOREQUER AND HERBERT PHILIIT. 

Recently a group of oxidising compounds which, on 
account of I heir cliemieal iind physiuKigieal properties, 
are of imluHtnnl interest, have been commereially pro- 
curable. The products we refer to, and which we have 
studied, an* the jxjroxides of calcium, strontium, mag 
nesium and zinc. \A'e have not included barium jn'roxide, 
as this eomjiound is already well known, and, besides 
it would not fit iii this class on account of its toxic nature. 

The ideal oxidiser ^onld no doubt bo ozone, because as 

soon as it has accomplished its functions its carrier 

oxygen— escapes as a gas, and, therefore, loaves no 
residue. But ozone cannot W conveniently compressed, 
and, therefore, can only be used at the point and place of 
production. 

The jieroxides we Imve in mind come nearest to the 
above orojx^rlv of ozone, inasmuch as in lilwrating their 
available oxygen tliey leave eitlier a colourless solid 
residue, which can readily be separated from the oxidised 
medium, or a soluble salt, both of a harmless nature. 

There are many compounds known for their oxidising 
projiertieH, which have proved to be applicable in certain 
lines, yet, due to some of their eharaeteristie and un- 
jileMaBt jirojK'rtios, have failed to score in other lines, 
it is the destiny of these earth alkaline peroxides, with 
their noii-toxic, non-irritant, and non-corrosive actions, 
to enter upon tliese lines. 

The constitution of these earth alkaline peroxides 
can be most easily exjDlaincd by accepting a tetravalent 
oxygen (Kingzett, this J., 1890,‘ 3, and C’liem. News, 46 , 
141), If R represent a bivalent metallic element, the 
iwroxide is represented thus: — R = 0 = 0, the tetra- 
yalont oxygen being the active oxygen, which we can 
imagine has wedged itself between the metal and bivalent 
oxypn of the ordinary oxide. 

The hydrates of the jn'roxidec would have the formula 
R( 0 Hl 4 , and, os we will show later, we imagine these 
perhydrates in solution as R(OH)o, 112^2. and think we 
can demonstrate this in the following way ; 


H 

B_(iAo— OH 

oi li 

solid. 


.R< 


.OH 


H 

in solution. 


OH 
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This tetravalent ory^n, which we imagine as lightly 
wedged in between the R and bivalent 0, is ready to step 
out with ease, as the opportunity offers itself, thus explain- 
ing the characteristic oxidising properties of these peroxides. 

Calcium 'peroxide , — A calcium peroxide is described in 
text- books with the formula Ca028H20. This is the 
product as it is obtained, for instance, by the action of 
hydrogen peroxide on lime water. It appears in fine 
needle-like crystals, and is very voluminous. In that 
form, however, it has not found any industrial application. 
The product as it is procurable for industrial purposes 
is free from molecular water, and is a compound oi calcium 
peroxide and calcium hydroxide in the form of a fine 
yellowish white powder. It is considerably higher in 
ita contents of available oxygen than the crystalline 
product. Besides thest' two bodies, a third intermediary 
one is known, containing two molecules of water. This 
forms a compact, comparatively stable body, which has a 
different appearance from either of the two, as the crystals 
are extremely small. The dehydrated product can Iw 
brought back to the hydrated form with evolution of heat. 
It forms both hydrates, the CaO-j, iiHgO, and finally, the 
ria()2,8H2(). De Forcrand (Compt. rend., 180, 308 ; 
this J., 1000, 083) has found that on an average, about 
3 calories are evolved by the addition of each molecule 
of water. 

Tlie dehydrated product is ordinarily a 00 per cent, 
peroxide with 13*5 jier cent, available oxygon, but an 
80 per cent, peroxide with 17*8 per cent, available oxygen 
has also been obtained. 

The density of calcium }KToxide jircparations with an 
equal percentage of oxygen can vary apparently owing 
to the mode of manuf»u?ture. The density also varies 
according to the amount of (iulciuni peroxide, the more 
fieroxide being present, the denser the body. A product 
of 00 per cent, peroxide shows, on an average, the sp. gr, 
of l)*603, while a product of 80 per cent, we have lound 
to have a sp. gr. of 0*74. 

h line must be drawn between the solubility and 
dissociability of the product in water. Regarding the 
first, but 1 part dissolved in 74)20 parts of wattir at ‘20° C. 
Regarding tlio lattm*, however, it was found that from 
a calcium peroxide with 13*5 jier cent, available oxygen, 
stirred in 160 c.c. water during live minutes at 10'^ (^, 
2*0 jier cent, at 20'" C., 2'97 per cent, and at 40'^’ C., 8})er 
cent, of the total available oxygen was found by titration 
in the solution. 


Fi’om this, the amount of dissociated oxygen is out of 
proportion with the solubility of th(? product, which can 
t>f! explained by a mcdecular change taking place, bringing 
the available oxygen into an active state. Furthermore, 
as this oxygen in solution apjiear.M vc'ry stable, even at 
boiling, it must be assumed that it is there not in the form 
of free hydrogen i)eroxide, but as an addition to <!alcium 
hydroxide. Evidently, when the jHiro.xidc is adiled to the 
water it forms a compound wiili 2 niols. of water, which 


undergoes a molecular changi^ when it goes into solution ; 
thus, Ca02,2H20:;i!;Ca(()H)2,H2G2- This latter product 
tinally splits up by heat, nut at lower temiieratures is 
formed again, thus, Ca(0H)2,H202:;^:Ca(0H)2 + H2f)2, 
jjxeinplifying a reversible reaction, the former equation 
also being ol a reversible nature. 

We have found that complete decomposition of 


(ialciuin peroxide in aqueous solution is only obtained 
after boiling the same for at least six hours. It seems to 
b<5 the most stable of the alkaline earth peroxides. In a 
dry atmosphere it is so stable that by heating up a 


temperature of 200° C. it does not deeornpose. 

Cdcium peroxide seems to be non-explosive. Mixed 
with animal charcoal in equal parts, and detonated, it 
did not explode, and also on adding a few drops of con- 
centrated sulphuric aeid no combustion or explosion 
occurred, os is the cose with chlorates and permanganates. 
It is readily soluble in inorganic and organic acids, forming 
a calcium salt and hydrogen peroxide. It is stable with 
organic acids ; during the reaction of equivalents in the 
state of formation, the activity of the available oxygen 
is very efficient. The amount of the available oxygen in 
commercial calcium peroxide compared to the amount 
of available oxygen in the commercial 10 vol. hydrogen 
peroxide preparation stands in the ratio of 10 : 1. 




At the Bethlehem meeting of the American Electro- 
chemical Society last Septem wr (Eighth General Meeting, 
see Electrooh. and Met. Ind., 1^)6, 3, 37*7), an intere^- 
iiig discussion on the comparative v slues of calcium 
peroxide and calcium permanganate was started. In 
a neutral or alkaline solution of calcium permanganate 
with the formula Ca(Mn04)2,6H20, 1 mol. furnishes three 
atoms of available oxygen, or 13*2 per cent. In a sulphuric 
acid solution, 1 mol. of caloiiiiu ^rmanganato furnishes 
five atoms of available oxygen, or 21*7 per cent. One 
mol. of calcium peroxide furnishes one atom of available 
oxygen, which, we have seen, amounts to from 13*6 to 
17*8 per cent. 

.So, coneemiug the amount of available oxygen, calcium 
peroxide stands lietween the two. Concerning the 
eharaeti^r of the reaction, however, calcium peroxide 
may t»e considered preferable, as a sulphuric acid solution 
of this j)eroxide yields nothing but nascent oxygen, or 
hydrogen jieroxide, and as the only by-product,* calcium 
sulphate, of which but traces go into solution, and the 
while sediment will only in rare cases be objectionable : 
wberea.<?, the manganous salts formed by the permanganate 
reaction an^ usually considered objeotiontfble. 

Calcium ’^wmangana1/t^ is of a very deliquescent nature. 
Although it has been tried, to use the product industrially 
the fact that it decomposes so very easily in the |>resence 
of organics substances, and that it is hygroaoopio, place 
a barrier to its ffidiistrial success, though it could be 
manufactun'd very cheaply as a by-product of Weldon 
mud. It has only been used for purifying water, first 
suggested by Bordes (Woch. f. Bran., 1896, 1003). 

SirorUimn. peroxide — This product is also a mioro- 
crystalline boay— Sr02,8H20. As with calcium peroxide, 
the commercial product is dehydrated, containing 86 
per cent. Sr02, the balance being strontium hydroxide. 
It is a voluminous white powder, of sp. gr. 0*546. 
Its solubility, calculated on the amount of strontium, is 
one part in 12,600 of water, at 20° C. Its capability of 
dissociating its oxygon is, however, decidedly higher tnan 
that of calcium peroxide. Wo have found that in an 
interval of five minutes, in 160 c.c. of distilled water, at 
10° C., 12*4 per cent. ; at 20° C., 16*78 jper cent. ; and at 
40° C,, 26*3 iHir cent, of the total available oxygen could be 
titrated in t}u^ solutioii. The residue of this latter solution 
was dissolved and tlu> titration showed only 62*2 jier cent, 
of the total available oxygen ; about 11*6 per cent, of the 
total available oxygen had apparently esca^ied by the 
beating to 40°. 

Strontium jioroxide is, like calcium peroxide, very 
stable in a dry atmosphere, even at a high temperature, 
and ean lie heated up to 160° C. without Toss in available 
oxygen. 

Magtieaium peroxide. — Magnesium peroxide is a white, 
amorphous powder, which, wo think, is in reality a per- 
hydroxide of magnesium. Magnesium peroxide as it is 
obtainable in the market, is a compound consisting of 
magnesium perhydroxido, magnesium hydroxide and con- 
stitutional water. Wo do not think that it is a mixture, 
because we have noticed that preparations containing 
certain amounts of available oxygen are more stable than 
other preparations containing more or less than these. 
Thus, H product containing 9*2 per cent, of available oxygen 
seeiiis to be stable, whilst if a product contains less than 
this it gradually loses its available oxygen, till it reaches 
8 jier cent, available oxygen, when it again remains stable ; 
and so we have found stable products containing 6*86 to 
0*9 jx’r cent., and also such containing 4*3 per cent, oxygen. 
The less available oxygen the product contains the more 
stable it is under atmospheric conditions. The ordinary 
product contains about 8 per cent, oxygen and has a sp. gr. 
of 0*616. 

Magnesium peroxide has the solubility of 1 port in 
14,660 parts of water at 20° C. Suspended in water it 
dissociates its available oxygen quicker than xino |)eroxid6, 
and slower than calcium or strontium peroxides, but it 
loses its available oxvgen quicker in moist atmosphere 
than the other peroxides, as it is apparently more subject 
to the iniluenoe of carbon dioxide. In a ary atmosphere 
it is, however, comparatively stable, and was heatra to 
160° C. without any low. 
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It mtctd like the«o other peroxidee with aoidn and certain 
ATfVJSiie matters*. 

iZinc i^foradc. — Wo liavo foun<l thii peroxide of a rather^ 
ateiidy coiiHtitution, the percentage of |»efOxi(ie only 
varying according to its contents of free moisture. It 
aeetns to form no jierhydrato, and, apparcjntlv, contains 
also no constitutional moiature. In that it difforB from 
oaloium and strontium ptToxidcs. It reprtisonts, we 
hftlieve, a mi.sture of zino. ^.leroxide— averaging hO per 
cent. — ainc hydroxide and free moisture. This 60 per 
(?«nt. peroxide is a dense, yellowish* white )xiwd<*r of 
Sf) gr. J.671. 'I'he product of thiH form is very stahle, 
iukI (loeH not loM<- its nvailaltle oxygen when lieated up 
in dry air to C'. At a temiK^ratnre (*f 100' lh<* 
moisture eva(>orales without affeistmg the ]»ro<iuet itself, 
so that by tins jirociHlure the siibstaui'e gams in ix^roentage 
of jieroxide. 

Zinc f.H 5 roxidc susfieudiHl in water is very iiernianont aiul 
very slightly soluble (one part in ‘16,6(K)). In acida of any 
kind it is readily soluble. tJrganic matter, if moist, or if 
acid m reaction, decomposes it gratlnally. It is indillerent 
to mineral hydrocai bons, masiiuudi as they contain no 
free m id. Thu^- eharaiitenstic is essential foi Uie prepara- 
tion of ointments, a lorni in which it is widely nsed. 

Zinc peroxide is a prcHluoi of highly antiseptic properties, 
anif has the advantage over other antiseptics of being 
odourless and non -irritant. As it is exclusively iiwd m 
surgery and ifermalology, we refer tb the literature iii 
laistence. 

Ap'plirationM. - Ah to the apjihcatioii of tlieBc |Hiroxides, 
one would Irnatdne that tlie fH^roxide iiontaining the most 
oxygen would be Dm must ('eonoiiiiral m use. Hueh, how- 
ever, is not the ease. A great advantage of thcHc oxidising 
Agents lies in the propirty, that their ( arricr, the basic 
r^ical, IS also suiUvi Ui t.ako part in the reaction. 

For industrial purposes, raicium pi^roxide will he the 
one most pnderred, not only on tt(!<‘ount of its large 
quantitv of available oxygen, but on a<!Count of tlie pro- 
lairty of caleiuin to form so many insoluble saltH ; whilst 
for physiological and chemical n'oetions, ntagneKiuin, 
St rontinni, and zinc jxirox kUih are very desirahle, on account 
of the siniphcity with which their mild alkaline basis 
oarrias the available oxygen to the place where they pro- 
duce autoxidation. 

A# the bleaching of oils shoultl most conveniently 
deinonstrab^ the oxidising (miwit ot jHiroxides, our experi- 
ments regarding the practical use ot these products were 
lirsl directed to Dii.s field. A Htimiilation lo try them was 
given by the suggestion of some oil experts that sodium 
ixiroxida would tx* a sfilendid bleaching agent for oils, if 
its liability to st'i tire lo organic substances under certain 
conditioiiM ilul not call tor too cuuDouh handling, and if its 
saponifying propulicH were not so strong. Those two 
objections, the first of w'hich it may he saiii is imaginary, 
ore entirely obviahal with calcium jicroxidc,, Thero is no 
danger whatever in handling this jieroxidc, and no 
HajMUiiflcation laUcs )ilacc. 

Out experiiTumls are merely of a suggestive nature, 
and it is therefore reserved for the oil c\|wrt to complete, 
or to entirely remodel our mctliod provided our i»relim- 
inary trials offer enough irKlucement. 

The first trial was made on cottonseed oil, vidth a 
CaOg, 8Hj|0, the Huffy voluminous form of which 
promised I o be advaiilagcou.s. Suljihuric acid, hb'’ It, was 
first stirrtni into the oil for lialf an hour, and then, while 
constant stirring, .J j»cr ccnl.of the (s'roxide w'as added. 
In a few minutes the ilark brown coloui duo to the action 
of sulphuric aciiJ hud chaiigi'd into a liglil. greenish brown, 
and attcr a one to two hours' eoiitinuous run, the oil liud 
the desired shade. After ‘J4 liours the oil was filtered. 
The oil thus treat ed, Imwever. had no keejiiiig prom^rties, 
and darkeneil considerably after a couple of months. 

We will not go into the details of the si'ries of 
experiments, which proved in many respi‘cts to Im 
of value for tlie knowledge of the chemical 
properties of calcium jieroxide, but oonfine ourselves 
to HiaUug that the hnai outcome of f/ests was a 
ooupleto ix;verflal of the above proorai. We found that 
in amling the peroxide first, and then liberaiiag its available 
oxygon hy means of sulphuric acid, the bleach ing was 


instantaneous. A 60 per cent, oidcium f^oxide was used, 
and the prooeas as we now recommend it is as follows : — 

Add, while stirring the uii, about 0*1 to 0*6 per cent in 
weight of peroxide. Followi^ this, slowly sdd about 
0*2 of sulphuric acid, 06^ B. Toe reactiQU is visible ; the 
oil, which w'ould turn black by the addition of sulf^uric 
acid, becomes light at once ; when all the acid is added 
tlie bleaching is also completed, so that the whole process 
only last aU>ut ten minuics ; even after an hour, tlie 
differenc<^ in the shade will be very slight ; should the oil 
come out slightly clotKly after filtration, the addition of 
0*1 {MU’ (xmt. of sodium carbonate or unslackod lime will 
eoiii|»]ct(*ly clarify it To our knowledge, such a 10 
iniiiiiteK' bleach is something new. and the process, 
therefore, is worthy of ls*ing considered, with ail 
its advantages, lliisides the tHionomy in time, this 
method will jtruve to be a great saving of material, 
in that the waste of oil produced by the slimy residue 
is but small compared to that jiroduced by. for instanoe, 
th<^ fuller’s earth process. The condition of oil is satis- 
foidory ; it has a pure fi-osh flavour, which it does not 
lost^ after standing a half year, exposed or bottled, and in 
darkness. W’e also found that oil with a rancid flavour or 
taste is restoretl by the oxidation. Tlie use of sulphuric 
acid cannot be objectionable if it is employed in the 
above way, as it is not allowisl to affect trie oil, and as 
the gyiMuim formed in the leaction stdtles quickly. 

We believe that no harm is done to the oil by tlii.*! process, 
nor is there any hai’inful or foreign substance introduced 
which iniglit. jircveiit it from being used as an edible oil 

During the course of the experiments it was found that 
the economy of work depends greatly on the finely powdered 
stat-e of calcium jx*ioxidc. Only under this condition is 
the reaction with the equivalent of sulphuric acid an instan- 
taneous and a complete one. If the jiowder is granular 
or lumpy, it was found that up to 30 per cent, of it is 
wasted, on account of the nlowncss of rcMictioii, Experi- 
«Miee fui thcr prov<*d, that the highest efficiency is obtained 
with the most abriqit discharge of ai'tive oxygen, and in 
order to accoiniilish thi.n, we have so far not succiMHled in 
finding any otner re-agent> than the concentrated acid. 
tSeveral acid salts, the Is^nt of which are sodium bisulphate 
or sodium hicarhonato, which react with the {leroxide in 
aqueous solution, will nut efficiently react on the oil, and 
heat alone does nut prikluee clei*om|iosition. A 60 
jsir cent, sulphuric acid solution was established 
inefficient. On tin* otlipr hand, if after the acid reaction 
H trocc of water was added, say, 1/10 per cent., the bleach- 
ing effect was slightly improved, witli the disadvantage, 
however, that the oil was tlieii more apt to turn out 
cloudy. No t<‘«t was made with an 80 jicr cent, peroxide, 
but it is right to assumi that with it the proixirtions of 
the two re agents ukciI are reduced at least 26 {ler cent. 
With ohve oil similar results arc obtained, as with cotton 
seed oil. It must be mentioned that with different grades 
of the same kinds of oils the degree of hleaeliing varies. 
In a similar manner this bleaching process is applicable 
to fats, glues, and gelatins, and we notice that, beside the 
bleaching effect, there also takes place, to some extent, a 
doodonsation and a prest^rvativo action, the cause of 
which iH clear enough without explanation. As to tho 
treatment of litiHeetl oil, fur whicli, naturally, a good 
oxidising agent is in place, we will reserve a special rejsirt 
for H later date. 

As o.vygen Is the most natural disinfectant, and os the 
germicidal power of active oxygen lias been established. 
Du* question Huggi«ta itself wnether some of these non- 
toxic jieroxidcs ore useful for sterilisation and preserva- 
tion. Tliore is, too, to recommend them, the hariulessues 
of these pnalucts. The fundamental motive of all the 
work that has been done in that direction, and that 
remains to be done, is the fact that an efHoiant and non- 
injurious inethixl of sterilising and preserving food sub- 
stances is not yet known. All who oi'u following 
with interest tho caiupaign which the U.S. Govern- 
ment has started against the use of chemical pre- 
servatives agree that the anti-ferments which w 
are being used at present are insidious poisons wliioh 
retard diction. The movement of the Govern- 
ment it justified, but at the tame time we know 
that preioryatiyet are a neoewity in many oasea, and we 
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mmy osneot \haA the vmyutcm of chemistry will seeuro a | 
•ucoeMnil stAution ol the problem. 

Wo know that calcium and magneHium are no foreign ! 
anbetanoes to water, milk, beer, or any food aubetanoo, 
oonaaqnently theic mlroduction in the form of peroxides 
oaaiiot be Wmful to our system. It is known timt 
hydrogen peroxide hoc preserving qualities, and it is also j 
known that this ohemioid in the staUi of formation, or that i 
nascent oxygen produced from a jxiroxido, surpasses m , 
effiictenoy the action of a hydrogen peroxide solution. It 
remains to find the proper methotl of applymg the 
peroxide. That this meth^ hfis to be somewhat dinerent 
from the present methods ia ('xplained by the dilfercnce 
of the nature of the. peroxides and of the group of existing , 
prestirvaiives. The latti^r are substances which prevent | 
terniwitaiioo for a (virtam length of time, by checking the ! 
growth of micrO'Oi^anisins and rendering the treated 
material immune. In doing so they also check termenta- 
tion in owr system, when consumed. The peroxide pre- 
servative, on the other liand will destroy the cause of 
feriaentatkia and putrefaction, and keep the treated 
substance in a sterilised state, provided pruviston is made 
to prevent renewed contamination, iet the material 
will not be immune when oonsutiieil, ami tliore will be 
nothing in it to produce an anU-digostivo action. 

Kvii^tly a difficulty arises in that we havi': to deal with 
asroliic and arueroliio microbes and enzymes, the first iN^ng 
carriers of oxygen, and allowing some resistance to active 
oxygen, the latter acting aw a catal yscr in decompowmg 
the peroxide), k'et, the conditions are such, that tlwy 
oiler a clear way to overcome the difficulty. If a bquid 
oontaining fenaents is tn^ated with calcium peroxide and 
exposeii to the air, fermentation can even be accelerated. 
However, if the same liquid is treated with calcium 
peroxide, with the exclusion of outside air, fermentation 
M preveutetl. In analogy with this, is the fact that plati- 
num black in alcohohc liquid exposed to the air similarly 
produces acetic acid fermentation, whereas, without the 
pTBsouce of air, such action is not noticeable. 

These facts are baseil on catalytic actions, one of 
which, tor instance, is being utilised m the production 
of vinegar, ilcforo going any further, let uw find an 
illustration in the treatment of wweet cider. This, it is 
welhkiiown, is a hard substance to preserve, that i», to 
keep from fermenting. Haw apple juice treated with 
caictuni peroxide can be made to ferment summer than 
it would under ordinary circumstances, and apparetitly 
larger amosuits of peroxide only accelerate tbe fermen- 
tatkm. We have succeeded in preserving ciik'r in the 
fuliowiiig luanner : — 

Three hundred and fifty c.c. raw juice, as it comes from 
the press, was treated with a mixture of OT gnu. UO per 
cent, calcium [loroxide and 0-2 grin, of 15 per 
cent, magnesium peroxide. The liquid was kept in a 
bottle, hermetically scaled imincdiaU'ly after the addition 
of the jioroxidoa, and shaken through. The lirst elinc.t 
is a brownish coloration of the cider, which, however, 
begins to fade after two weeks, aud after another couple 
ot weeks the impurities begin to settle aud the original 
colour, somewhat brighter, is restored. No fenneiitation 
took place, after nearly four mouths. 

Why, then, does oxygen pnivent fermentation and 
apparently di'stroy the cause of it ivlieii air is cxehided, 
yet assist the process when in coutacl with lur ? In 
order to find our w'ay through this apparent contradietioii 
we have to consider the following principles: 

Among tlic substances of living cells which arc prisent 
ill vcgctaliles, thore are two groups which have great 
affinity for oxygen, and which arc ol thi^ utmost import- 
ance in certain proeesses of oxidation occurring in plant life. 
These aiY) the oxydase nn<l tin* catalase or siijp<;roxyda,se. 
The first has flu' propia’ty to land oxygen, and the second 
(according to Loew ) an oxydase which acts on p« roxide.i 
or their hydrates in such a mamier as to Iibei-atc their 
oxygen in a molecular state. They transfer the molecular 
oxygen to the o.xydase, wliich again partly binds and partly 
transfers it to other bodies producing products of oxida- 
tion, an action which is pt^rformod similar to tbe action of 
}ieroxidea. In doing so they cither regenerate thom8elve.s 
or become used up. 

Evidently, nature has placed these products in vege- 


tablvfi to support the living cell, that is, to produce intra- 
molecular respiretion, as well as to play the roll of a pro- 
tector. On the other hand, the moleciilar oxygen 
which they store up in just what ia necewary to aaeiat 
the foncii^ of the germs of fermentation. Therefore, mi 
excess of oxygen pr^ueed by catalase of the fieroxide will 
pave the way for tliese germs and acceleraie fermentation. 

This latter process, however, will n(»t ocK’ur at the start. 
It will only begin wlion tlu* functions of oxydase have hesm 
aceoniplislietl in such a way as to allow the peeseikce of free 
molecular oxygen. The prime function of oxydase is to 
create oxidation of the ncar-hy products ; and, as oxygen 
always attacks tlie lowest cell life first, it will bo a germi- 
cidal action. In that, again, it will assist the peroxide 
a(q.iot). If, therefore, a fermentable liquid is kept closed, 
with exclusion of air, it w well to assume that tlie energy 
of Imth the wroxide or peroxide liydi-ite, which has nob 
been affected by the catalase and the oxydase, will be 
concentrated upon a destructive action on germs. Heveral 
authors have found that oxygen in an active state hss tile 
power to destroy germs of fermentation and enzymss in a 
, diffiwcd state. under the given condition the germs of 
i termenf.atioii arc in a highly diffused state<>Jt will be und-ir- 
; stoiHl why a liquid under such condition will not terment. 

There will be a fight, m which the germs can only gam by 
I multitude drawn from the air. 

j 1’liirt very sliort outline is only given in order to show 
I the way m whichf in our opinion, frxxl chemistry has to 
j go. in order to utilise this most convenient and, no doubt, 
j only justifiable means of sterilisation and preservation — 

I oxygen. 

i This part of tine chemiatiy of oxygen, which is the nialrv 
I part, b(^cau.so li oonet^rns animal and vegetable life, is still in 
I it.H infancy. Further light will be thrown on it by the study 
I of the charaot^sr and functions of oxydase and eataliwe. 

. VVe refer to Bach and Chodat {('onqit. reml, 124, 1161) 

I and to till- int(‘re8tiug report by Uscar Loew on Catalase 
I (U.S. Dept, ot Agric’, Jipt., No. (58), and to bis w'ork, 
“ Dio Cheiniacbe Encrgie der lebcndiai Zells,” Mfinchen, 

18»y. 

The aforesaid also suggests that peroxides can be used 
for the ageing of aleoliolic liquors, and for their puriiieaiion, 
processes v/iiich, as Pasteur has airoady found, are BOthiiig 
but alow' processes of oxidation. 

It will also be understood that peroxides, when used in a 
cc^ain manner, are valuable reagents in the pruduction of 
alcohohc and aootic acid fermentation, in assMting the 
action of sacoharomyeetes and myeodermi. 

Finally, m eouaidering the oxidation of aloohol to 
aldehyde, or aoetiu acid, of fusel oda to valoname acid 
and butyric acki, and the subaequoiit formation of esters 
with alcohol, or salts with calcium, maguoamm or bone 
block, it will be understood that peroxides can be used 
as reagents tn the rectihoation and ageing of spints. 
We rahtf to the mteresting deuionstratioo ot Fitageraki, 
of Niagara Falls, at the spring meeting, of the 

Atuerican C/hemical Society in BuifaliX showing the 
elimination of fusel oils by means of ealotum peroxsde. 

Ap^fdiCTitkm of magmtiium ptrojcidf.. - Evifr^hing that 
I ]ia.s been said regardijig the ap^ication of oaleium p^xido 
I IS more or less also ap|dieablo to magnesium peroxide, 

I with the differcoee that we havi^ to reokini on ooe-third 
I less available oxygeu. but that, on th; other hand, we 
: Imve here a basic raiJical whii-li, in many instaivoes, will be 
' f>r<‘feral)le to calcium. Acwwlmg to the proportiwii in 
' which itiagiuisiuiu salts form consiituivits of owr fooil 
they c4>mo next to calcium salts, but according to their 
liarmk<)Msness, or, ratlmr, lieneheial pUysiologioal pro- 
' jiertie.s, they stand first. 

On account of its very nnbl alkilinity, its non-astrin- 
' gcBcy, and its hciM?tieial action upisi digi^livo duet, 
this pt-uoxide deserves to lie n cognisi'il as, (S'riiaps, the 
Im it suitable oxjdl.mg ai^uit to lie taken int^naUy. Its 
mam value consist* in tlic pronounced pi’operty ^ jpro- 
i inotiug metaboluim and in its mdisputaWo qu^tflcirtion 
aa an internal disinfect ant- it is a mild aotacsni. 

' In our opmiou, magnesium pi-iroxidi^ ia the ideal means 
i for sterilising drinking w ater, aa other re- agent, exoejit 
ealcwm pefoxUk, comes near to it as regarda both harm- 
I IcRNUcsb and convenience in handling, in referring to 
tius, w>e have not in mind ateniiaatifua on a large scale, 
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referred to in the above>meutioiied paper for the American 
Eleotroohemical Society at the meeting in iiethlehem, 
where the use of calcium peroxide was proposed ; we 
contemplate the urgent demand of the soldier m the field, 
the workman in tropical ooimtries, and, sometimes, the 
citizen in regions whore the water is known to be 
contaminated with typhoid bacilli, the demand for 
a simple and convoniciit means to render the drinking 
water instantaneously free from pathugenio germs. 
This, in our opinion, is accomplished by a huh pie 
tablet, similar, for instance, to effervescent lithia tablets 
but, in our case, lK5ing an efforvoscent niagnosium 
tablet, consisting of magnesium peroxide and eitne 
acid. This jireparation in itself would be harmless, 
and the niinutoly small quantities in which it would be 
used, unobjectionable. Its oflijiienuy is shown in the 
following tohts by W. H. Park, of the New York llc'altli 
Department. They were made with iiS cent, of magne- 
sium peroxide partly in the form of tablets mixitd with 
tartanc acid and partly with the powder alone. The 
tablets consisted of 0‘J0 grms. of jieroxidc, and an equiva- 
lent of tartaric acid. Dr. Park found that two tablets 
killed 2,260,0(H) typhoid bacilli in Jr»0 e.c. of distilled 
water in one minute. (Jiie tablet killed ii,‘250,()tX) typhoid 
bacilli in IfiO e.c. of distilled water in 30 nimutes. Half 
a tablet killed 2,250,000 typhoid bacilli m 150 e.e. distilled 
water in 24 hours. 

To orange juice containmg 2,100 bacteria rair (•.( ., 
was added enough typhoid culture to make 4.380 bacteria 
per o.e. Magnesium {leroxidc was then added iii the 
proportions of 2 grms., 1 grm., and i grm. to the litre 
respectively. One c.e., of each of t hese mixtures was plated 
in agar at the end of five and 30 miniitos. * 

Magnesium 

jjeroxide added. 5 min. 30 min. 

2 grms. 4 eol. 2 col. 

1 grm. 0 col. 15 ool. 

I grm. 20 col. 40 col. 

The agar plate and broth culture made from the mixture 
of orange j nice + typhoid + 1 grm. magnesium }>eroxide at 
the Olid of 24 hours, were both sterile. 

The use of alrontium p’.roxide. — Very little can be said 
about the application of strontium peroxide. No doubt 
it will be placid among the useful oxidising agents, on 
account of its spt'cific chemical and physiological pro- 
perties. {Strontium jxiroxido has one inqiortant projairty, 
uu*., its partial dissociability in wator without the aid of 
acids, a property in which it stands alone among the rest 
of alkarine earth and allied fieroxidos. Por this 
reason, for instance, it could bo reoonimoiided as an 
ingredient for a dcntrifice. Haliva lieing shghtly alkaline 
in reaction, a peroxide which needs an acid reaction would 
be ineffective. 

G. W. Morse of Jersey City, recommends the use of 
barium peroxide for such pur|)o8e, and apparently over- 
looks the foot that barium salts are not odraissiblo in 
therapeutics, on account of their poisonous nature. 

We cannot close this pajier without referring to the 
Bterilisation of milk. Ihof. Hohring, and with him 
the majority of authorities, declare against the use ol 
pasteurised milk for infant feeding, os by this process the 
proteids of milk undergo changes winch render it less 
digestible ; and I'rof. Iklirmg, surprisingly, recommends 
the use of foniittldoliyde. His proposal hiids very little 
approval from authorities — though more among milk 
dealers— and things romam unchanged ; now, as before, 
it is known that a great percentage of infant mortality is 
due either to organically coniaininatod milk, or to milk ill- 
treatod by ohomicals, or pasteurisation. As this problem 
is a very delicate one, we would not touch ujxm it if we 
had not the strong belief that some tienefit will result from 
our proposition. Hydrogen peroxide, now-a-days, is 
known to be capable of preserving milk to an extent, but 
it is not used, probably Docause the ordinary commercial 
propaiation is not appropriate, and the C.P* preparation, 
which claims to bo fr<*e from acid, is too exiamsive and 
inconvenient to handle. 

C. G. L. Budde, of Copenhagen, in his patented process 


for the sterilisation of milk by means of hydrogen peroxide, 
olainis that by his method the constituents of milk ai’e 
neither chemically nor physically changed. H. C. 8her- 
man, A. W. Hann and A. J. Mottlor, in their report on 
“ Comparative Experiments Upon Gheruioal Preservatives 
in Milk " (J. Amer. Chem. Soc., Sept. 1905, p. 1060) added 
the peroxide in the proportions of 1 to 1000, 1 to 6000 
and 1 to 20,000, and obtamed favourable results. 

If calcium )ieioxKlc were added in the proportion of 1 to 
10,000, it would represent the same amount of active 
oxygen as is yicldi'd by hydrogen inToxide in the propor- 
tion of 1 to 1,000. Wc would, however, recommend a 
larger amount of calcium peroxide than 1 to 10,000, as 
this chemical does not at once bring its total amount^ of 
j available oxygon into action, as it is the case with 
I hydrogc'n jHiroxide, but it slowly decomposes. In that 
reserve, the pro{Ksrty of not being exhausted within 24 
hours, as A. J. Mettler has found, lies one advantage. 
The rapid disappearance of hydrogen peroxide in milk, 
which this author has found, is probably due to the action 
of catalase, an action, however, which, according to the 
results obtained, has not been detrimental. 

I Another advantage is, that the alkaline earth radical 
of calcium jicroxide will assist in neutralising lactic 
acid, and its alkaline earth radical is the main factor 
among the inorganic constituents of milk. Calcium in 
milk is combined ivitli the two forms of casein. It is com- 
bined with phosphoric acul and M'ith organic acids. 
Furthermore, it is known that casein, which, according 
to Courrant, is an acid, is stable in llie presence of certain 
alkaline bodies, among which is lime. There is present 
a certain amount of freo lactic acid m fresh milk, which 
decomposes tho calcium jMiroxide, resulting in the 
formation of calcium lad-ate and active oxygon. 
Tlio incor|K)ration has to be done by stirring, and 
closed containers will Imve to bo used. Besides these 
chemical facts, a physiological featiirts deserves attention. 
Lime water is given to infants to counteract the abnormal 
intestinal fermentation produced by bottled milk. 
probabilities are that milk treated with calcium peroxide 
will to an extent, bear in itself, the prevention of abnormal 
fermentation. 

From th(' aforesaid it is right to assume that calcium 
! peroxide added to milk would be there not as a foreign 
substance, but would be assimilated, only leaving behind 
the iHUielicial bactericidal effect s of active oxygen. 
Our statement of these facts is made in tlio form of a 
suggestion to those interested in tho inijiortant problem 
of milk sterilisation and iireservation, tiie final solution 
we feel belongs to the liclds of the [iliysiologist and bac- 
1 teriologist. 
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THE ANALYSES OE SOME NEW ZEALAN1> COALS. 

BY A. M. VVIUUIIT. 


j ('this J., Deo. 15, 1996, pages 1213 -1214.) 

I Ebkatum. 

Page 1214. — B. »Semi Bituminous and Bituminous 
Coals, in text below table, for “ 7 ” read “ 8 ” ; for “ 8 ” 
read “ 9 ” ; for “ 9 ” read “ 11 ” ; for “ 11 and 12 ” 
read “ 13 and 14 ; for “ 12 ” road ‘‘ 14.” 
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{CotUimied from page 267 .) 1 

E.ngush Patents. j 

Temperalvrc ; Apparaiva jot the, interckavgc of . 

H. Kayser, Hamburg. Eng. Pat. 4148, Fob. 28. 11)06. i 
“ The Hubject of this invoiition ” is statod to Ixi, “ a | 
pruoosM and an apjiaratiis by inoanM of wbioli hot sub- ' 
stanooH of a lowt'r toinjioraturo can bo brought to a higher 
tonn>oratiirc,” and the following ih given as an example .— ! 
The vajKiur of water formed in the space above a fiolution i 
of siKlium hydroxide has only a tom^ieraturo of 100'^ (J., 
whilst the solution has a temperature of 200^ C. A i 
serpentine coil of piiio in this solution servos to convoy i 
its heat to the vapour where there is a similar coil. The 
vapour 18 heated by the (’.oil and the heat absorbed by the ; 
vapour is transferred to the solution. — W. H. C. 

Extract, oTH ; Impts. tn cniirijugal . G. Binder, 

Philadelphia, Pa., U.8.A. Eng. Pat. 4271, March 1, • 
1906. Under hit. Couv., March 26, 1904. | 


bushing, /h and is jirovided with three equi-siiaeed 
radial arms, /, each of which is attached by the washers, 
'J* 9^* 9^f 9^> fh® springs, g^^ and g^, and the nut, G^, to 
a spindle, G. The lower cud, (^*, of the spindle passes 
through the hole, H^, in the bracket, 11, supported on 
the standard, AU os shown m the figure and, owing to the 
construction of the oiiening. H^, it has a certain freedom 
of movement, limitiMl by the tension of the spriugs, g®, 
and f/fi. The spindle, C, is driven by a belt which passes 
round the ])ulley, 1), and the washers, g^, and g^, arc 
made to enclose the upjK?r parts of the springs, j/®, and 
to protect the latter from dro^is of oil. — W. H. C. 

FumcH escaping jrtm furnacts; Recovery of valuable 

constituents from . G. A. Mower, London. Eng. 

Pat. 0186. March 23. 1900. * 

A noon is arrangt'd above tho furnace door or other 
aJK^rturc from which, by means of a pijic. the fumes are 
conveyed to a wasliing towet constructed with balflos, 
over winch water is allowed to flow so as to wash down 
the valuable constifuents of the funtes. — J. H. C. 



The basket, B, surrounded by the fixed “ curb.” A®, 
is earned by the spindle, C, which is supfiorted at tho 
bottom only, by the balblwarings, K,c. It is consequently 
free to oscillate, the oscillations being limited by the 
“ spider,” F, which holds the spindle, C, by the 


I IhahUing and condensing ap'ftafoiv^ { Impts. in . 

j E. Brown, London. Eng. Pat. t)91fl, April 1, 1906. 

I The condenser attached to the still oonsiats of a truncated 
I cone with an open top, surrounded by a truncated cone 
I with a domed top and an internal gullor (provided with 
1 a discharge pipe) round the hose. Surrounding tho 
j ouU’-r com' is a chambi'r into which the cooHng liquid is 
I admitted through a jiijic situated Ojn about the same 
I level as tile internal gutter. Tho telatlve arrangement 
i of tho two cones is such as to prevent the #Wam from 
1 impinging on the collecting gutter. — C. fi. 

j EmjxmUing liquids mid concentrating sdilis in the 

same ; Means for glso apfiicable a A ft smoke 

I washer. A. 13. Lennox, NewcastlO'On-l'yne, and T. 

I Mackenzie, Glasgow. Eng. Pat. 7901, April 1906. 

! (See also Eng. Pat. 13,227 of 1904; this J.* 1905, 

811.) 

A 8rBiE.s of separate evajionitmg chambi'l’S are arrangeii 
ill the flue leading from a boiler or furnace to ft chimiiey. 
Ill the roof of each chamber is a spraying device, thit^gh 
which the lUpiid to be evaixirated is sprayed aud It 
ev^aporated by the gas(’-B traversing the flue. Ally of the 
liquid that is not so evaporated falls to the bOltoiP 
the flue and drains into a tank, whence it is i:%turiwd 
in a heated state, to tho evaporating ohamberM throuA 
th<' spraying devices. Baffles may be ) 4 'ovidea 111 tho 
cliamls'rs, to cause, the flue gases to take a sinuous oqurse. 
When the devict' is used as a smoke washer, the dirty 
liuuid is run away into the sewer, or removed in any 
other way.™ C. S. 

Emigrating ap/nirafus ; Impts, in . G. R. Kay, 

Manistee, .Michigan, U.S.,\. Eng. Pat. 24,18(1, Nov. 23, 
1906. 

The tmn|Hjrature in the steam -elm in her of a vaoUiuU 
evaporator has been found to vary in different iiarte of 
the apparatus. To overcome this defect tho swam is 
first jiassed through a mixing chamber provided wltli 
baffle -platc.s, where it is reduced in temperftturo ftttd 
thoroughly mixed, so that it enters tho evaporator at fth 
uniform temperature. — W. H. (\ 

Coolers for pondered, or granular, nititerial. G. \V. 
Johnson, Jxmdon. From 0. A. Mateham, Allentowlft, 
Pa., U.S.A. Eng. Pat. 8814, April 26, 1906. 

A VERTICAL, cylindrical metal casing, C, is mounted on 
tho base, A, and has a stack, D, at the top. Tho mateHfti 
to be cooled is fed through the valvt'd shoot, 1, and falls 
into the uppermost of a seties Of anperposed deitectoro, 
G, any surplus being carried off by the valved thobt, J. 
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The material passen down from deflector to doflector, 
and iH finally removed through the doors, K, after being 
cooled by a oiirreiit of uir which cntern through the 
tunnel, J''*. The air ))asMe« up the <'eiitnil tube, F, which 
i« closed at the toji, out ol the oiKmings, o, protected by i 
the hoods, and over the niatoj jal in the deflectors, Cl. 
Tile latter arc of less dianictei- than thecahiug, C, so as to | 
allow the air to jjass iijj between tlunr outer edges and the ' 
wall of the casing to the stack. A natural draught is | 
thus caused through the ajiparatns without the nse ol . 
a fan. By passing heated air into the casing through 
the openingh, B, this ajipaiatus cun Iw used as a drier i 
or a kiln.-W. H.C. j 

Tt'rnpfratUTe oj heated articles and of furnaces, crucibles 
and the like ; Method of and apjjliancf n for ascertaining 

the . Kndge-Whitworth. Jvtd.. and .1 \', Pugh, 

Coventry, and H L. Ucathcote, Birmingham. £iig. 
Pat. 10,«17, May tiO, Hl(»5 

The object, the t< nijteratni'e of w hich is to be ascertained, 
w viewed through one or more colour-screens, so oon- 
alructed that at certain definite or approximate terajioia- 
ttires the object apjiears uon-luminous. The serenns may 
ba either trauspafcnt cells coutaining a coloured solution 


which has definite light-absorbing properties, or the 
colouring matter may bo emulsined with gelatin and 
spread on glass plates, or thin plates of coloured gelatin 
may be used.— W. H. C. 

Separating ajrparatus ; Centrifugal . Aktiebolaget 

Separator, Stockholm. Eng. Pat. 10,fl7fi, May 24, 
1905. Under Int. Conv., May 27, 1904. 

Shk Fi. Pat. 354,416 of 1905 ; this J., 1905, 1 102.— T. L^. B. 

(Jcntrifngid separators ; Jnipls. in . A. F. Spooner, 

London. From .t^kticbolaget Separator, Stooltholm. 
Fng. Pat. 19.277, Sept. 2.3, 1905. 

The combination claimed is that of a shallow, self-balanc- 
ing bowd with a liner consisting of involute plates, sot 
close together and capable of turning on a ring or the like, 
in order to secure a high skimming capacity. — C. S. 

Drying kilns ; Imjda. in . Soo. do Constructions 

MwaniqueH D’Alaia, Alais, Franci'. Eng. Pat. 16,294, 
Aug. 10, 1905. Under Int. Conv., Dec. 1, 1904. 

A noKizoNTAL cylinder, mounted so that it can be rotated 
within a brick casing, lias its interior surface provided 
with longitudinal jilatcs arranged round the periphery, 
and forwardly jirojeoting blades spaced in the term of a 
spiral, to move ionvard and mix the material under 
treatment. The latter is fed m continuously at one end, 
througli a valve-controlled shoot, and is discharged from 
the other end. The hob gases from a furnace situated 
below the inlet end of the cylinder are caused to take a 
.spiral path around the outside of the shell by balHcs 
which project from the brick casing. The gases thou 
letiiru through the cyliiidor over the material to be 
dried, and are exhausted by a fan, along with the vapours 
given ofl‘, from the feed end. — W. H. U. 

Kilns ; Method of and means for niiliaing the heat in 

tunnel . ii. (Inindal, Djurshoim, Sweden. Eng. 

Put. 17,947, Si'pt. 5, 1906. 

'I’o utilise the heat in intermittent tunnel kilns, air is 
introduced into the cooling compartment in larger ipiantity 
than u; iiei'duil for the combustion of the fuel used to 
generate heat lor the baking compartnieiit, the e.xeess of 
hcati'd air so obtained being then conducted into the 
preliminary heating i;oni))artnieiit through a suitably 
oontrollisl conduit situated underneath the trucks in 
the cooling compartment and passing by the baking 
compartment. — C!. S. 

Ovens or stoves for heating, drying, baking, cnarneUxng, 

and other purposes ; Iwpts. in . A. W. Naylor, 

ilalton. Eng. Pat. IK, 645, Kept. 14, 1905. 

A roKTABLE stove or oven heated by gas is constructed 
with the side plates fitting into six‘CJairy formed grooves 
in the end plates. At the top of the oven is a perforated 
ventilating flue, the inlets to which may bo closed by a 
sliding valve, to regulate the ventilation of the oven. 

VV. If. L\ 

Drying process ; An improved and apparatus thcrc^ 

for. A. 11. Meseinger and V. Popper, Vienna. Eng. 
Pat. 26,871. Dec. 12, 1906. 

'J’liK claim relates to “ stage or tier-trough drying ajipara- 
I us ■’ 111 which t he troughs are of equal size. I’lio two upjier 
troughs are fed simultaneously with fresh matiTial which 
is discliargtid when partly ^ied into a lower trough, 
common to both, the object being to avoid the loss of 
drying eilect due to tlu' sluinkage ot tlu> material. Claim 
IS also made for an adjustable slide which divides the 
feeding shoot so tliat the amount of material led to the 
upfKir troughs may be regulated, and for adjustable 
Haps or dampers In control the aduusiaun of heated air 
to the apparatus.— W. 11. C. 

i>TATEri Patents. 

Ftlier-jdatc. W. B. Allbright, Chicago, 111. U.B. Pat, 
813,396, Feb. 27, 1996. 

The claim u for a filter-plate constructed with a ribbed 
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•centre, 0, and an outstanding rini, 12, the eurfaoo of the 
face, 10, between, 0, and, 12, Unng studded with “round 
knobs or buttons,’* 11. — W. il. C. 

Mixing apyaratun for dry materials. (1. Raps, Stolberg, 
Ormany. U.S. Pat. 814,233, March ti. 1006. 

The mixer consists of a tapering drum mounOd hori- 
aontaliy, tlio larger end being entirely closed, whilst the 
smaller end i.s htted with feed and discharge oj^ioiiings 
formed by means of a flange and ring, tlu^ lutt»*r spaced ironi 
the walls of the drum. A iiumlicr of spiral blades are 
arranged inside the drum, and the whole is rotati^d by 
suitable means.- C. S. 

French 1‘atf.nts. 

Drying air for ventilating and general pur pones.; Process 

and apparatus for , C. J. .S. Lambert. Fr. Pat. 

350,023, Jan. 9, 1905. 

The air is first passed through a cooling chamber of any 
one of the usual tyiies for drying air by contact with cooled 
surfaces, the ]»oint of the invention being that the air is 
not cooled below a point just above that at which the 
deposited moisturo froi'zes. It is then passed through a 
second vessel where it is brought into contact with a 
cooled solution of calcium chloride. From the combination 
of these two processes certain advantages are claimed to 
result. In the first aiiparatiis, os no snow or ice is formed, 
the cooling surfaces retain their efficiency, and there is 
no necessity to interrupt the jirocess to thaw any deposited 
loe. In the second apparatus, as the greater part of the 
water has been removed by cooling, a relatively small 
quantity of calcium chloride solution is required to com- 
plete the desiccation. — W. H. C. 


■Concent rating apparatus [for muddy liquidH\. E. Vial. 
Fr. I*at. 308.998, Oct. 30, 1905. 




I The muddy liquid enters the'apparatus from a reservoir, 
placed at a higher level, through the pipe, 4, and the 
' valve, 5, and passes through the opening, 3, into tho 
j cylinder, 1. This latter has a cover, 8, provided with a 
1 rim, 18, the cover being perforated with round holes 
! through which a number of filter tubes, 12, hang down 
into the cylmder. The liquid rises through the tubes by 
; its own pressure, and collects in the op(ui tray formed by 
tho rim, 18, from which it is run off to a reseVvoir, whilst 
I tho sohd matter in suspension collects in the lower part 
: of the cylinder, 1, and on the exterior of the tubes, 12. 
j When tho liquid is sufficiently concentrated, the supply 
1 is shut off by closing the valve, 5, and the concentrated 
I liquid is run out by the piiie, 6, and the valve. 7, which is 
' o^ienod only during the discharge. An agitator, 10, 
j worked by the rod, 9, is used to assist in discharging the 
j contents of the vessel, 1. 

I The filter-tube is shown on a larger scale in Fig. 2. 
It consists of a cylmder of porous mat/Orial, 12, closed at 
the bottom by the plate, 15, and prevented from collapsing 
by the inner perforatiRl cylinder, 17. The tubes are kept 
in position by the b mt rods, 1(1, 20, attached to the 
bottom of the tubes and fastened to bars, 19, which 
are placed across the rim, 18. When it is desired 
to wash the filters, tho rod, 20, is loosened and 
the tubes aro plunged alternately up and down in the 
vessel, 1, whereby the deposit is washed off by tho con- 
centrated liquid. — W. H. C. 

Oases ; Process of compressing . G. Meyersberg. 

Fi'. Pat. 369,003, Oct. 30, 1905. 

The claim is for a process of compressing air or gases 
which consists in passing the gas through a series of 
vessels in which it is heated. Ino heat energy is stated 
to be converted into kinetic energy wluch is applied to 
cause the gas to leave the apparatus at a higher pressure 
than that at which it enters. — W. H. C. " 

Machines for aspirating air laden with earthy or dus^ 

maUer ; System of fUration for protecting . G. 

Todesohini. Fr. Pat. 369,05^ Nov. 2, 1903. Under 
Int. Coav., Nov. 3, 1904- 

Ik order to protect the moving parts of the air-pump 

o 
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from the abrasive action of the dusty matter in the air, 
the latter is drawn through a washer. The washer c(Wi* 
sists of a vessel, partly lilled with water. The air enters 
by a pipe opening below the surface of the liquid, at one 
end of the vessel, and passes to the Hir-jpuinp through 
another pijm, above the surface of the liquid at the other 
end. As the air thus traverses the whole length of the 
vessel, any bubbles formed will be broken before they 
reach the outlet. To diminish the size of the bubbles, 
the liquid is rendored milky, dense and soapy by the 
addition ot calfMutJi carbonate, soft soap and “ crcoline.” 

— W. H. C. 

Gkkman Patent. 

Hcat-insulutiug cnmpiJAition for Mmm-pipe/t and the like. 

V. Holc/abek. Ger. Pat. 165,342, Feb. 20, 1904. 

The seed-pods of the cotton plant are mixi'd with a binding 
agent ond incorporated with other insulating substances, 
such 08 kieselgiilu, asbestos, tar and asplialtuiii. For 
example, HO kilos, of the cotton-seed pods are mixed w'ith 
about 20 litres ol water, about 15 kilos, of a binding agent, 
siicli as elav, are gradually added, and then 12 — 20 kilos, 
of kieselgulir.--' A. S. 


Il.—FUEL, GAS, AND LIGHT. 

{Continued frem page 258.) 

Cyanogen in coal ga<s. A. Kaniiloben, J. Gasbeleucbt., 
1906, 49. 205— 20ik 

The author's experiments w’ere carried out- at the IkTiiburg 
gas works where no cyanogen extractor is in use. The I 
gas at the inlet and outlet of the puriiicr boxes eontained, 
on the average, 213*4 and 18*0 griijs. ot hydrogen e^^anide 
per 100 cb. m. respi'ctively. The average test of th<5 town 
gas was 16*4 giTiis. of byilrogou cyanide per 100 cb. m., 
the water in the holder containing J3‘5 grins, per 1 cb. m., 
which act(‘d on the paint of the holder causing blue 
stains. The com position of the purifying material 
after one ear’s working was : Prussian blue, 3‘(i5 {xw cent. ; 
thiocyanate, 0*27 per cent. ; sulphur, 35*51 per cent. ; 
sulphuric acid, 1 -35 fier cent. ; ammonia, 0*59 jx'r «*ent. ; 
water. 8*32 jier <!ent. Calculated from the amount of 
hydrogen cyanide lemoved from the gas, the purifying 
material should have contained 6*3 ptu- cent, of J^ussiaii 
blue. The ditlerence is attributed to the action of exj-^gen, 

2 |X?r cent, of aii* having been admixed with the gas. 

The rate of formation of cyanogen m the retort during 
one carbonising period was ascertained with Zwiokau 
(Saxon) and yorksliire silkstono coal at temperatures of 
about 950' and 1050'^’ C. Two imrve- diagrams are given 
showing grins, of hydrogen cyanide per lOOj cb.m, of 
gas as ordinates with hours of carbonisation os abscissae. 
The maximum W'as reached in the different cases soino- 
where after the second hour. — R, 

Carbon monoxide ; IHfjieuUies in ihe determination of 

in (jamiVH mixtures. A. Gautier and C^ausinann. 

XXIIl., page 337. 

Fuel trade of France. Mining World, March 10. 1906. 

Imports in 1905 w'cre somewhat less than in 1904, but 
exports showed an inerease., Rusiness has been trans- 
acted principally with (0*eat Britain and Belgium, 
although Germany baa sent more coke to France than any 
other Ciountry. 

The foreign trade in the past year was os follow's in 
metric tons ; — 

Imports Exports. 

(oal 10.613,920 1,668.080 

Coke 1,632,710 242,040 

BrlquotU!« 399.800 88.940 

Total 12,646,020 1,089,660 

Changes in 1906 from 194.14 were : — Coal imports, 
decrease of 370,948 tons ; exports, increase, 538,633 tons. 
Ckike, imports, decrease, 23,654 tons; export.s, increase, 
81,459 tons. Briquetl-es, imports, decrease, 128,717 


tons; exports, increase, 22,152 tons. Imports, as a 
whole, show a fallmg off from 1904 of 523,319 tons ; 
exports an increase ot 642,138 tons ; a balance in favour 
of exports of 118,819 tons. 

Of the imports in 1906 Great Britain furnished 6,769,010 
tons of coal (5,797.316 tons in 1904); Belgium. 3,460, 43(X 
tons of coal (3,866,547 tons in 1904), and 600,690 tons of coke 
(627,948 tons in 1904); Germany, 860,490 tons of coal 
(888,465 tons in 1904). and 1,1 14,850 tons of coke (1,112,660 
tons in 1904) ; while the remainder was contributed by 
vanous other countries. Of the exports Belgium received 
1,148,000 tons of coal (063,700 tons in 1904), and 69,650 
tons of coke (44,824 tons in 1904) ; Switzerland, 210,050 
tons of coal (108,524 tons m 1904), and 44,070 tons of coke 
(36,562 tons in 1904) ; French and foreign vessels, 
132,940 tone of coal (137.0.33 tons in 1904), and 32,470 tons 
of briquettes (50,531 tons in 1904) ; whilst the balance 
was for various countries. [T.H.] 

English Patent.s. 

Peat fuel; Manufacture of , Central I'orfkohleii 
Ges.m.b.II,, Berhn. Eng. Pat. 27,397, Doc. 15, 
1904. Under Int. Conv., Dee. 17, 1903. 

See Fr. Pat. 349,1.39 of 1904 ; this J., 1905, 612.— T. F. B. 

Fuel , Artificial . P. Grayson. London. Eng. Pat. 

10.866, May 24, 1905. 

Coal (about 2 lb.) reduced to the form of imjialpablo 
dust iH mixed tburoughly with ]jla8tor of Pans (about 
3 oz.) or eomont, or both ; from 6 to 18 oz. ot water are 
added, and ihe mixture is compressed into any desired 
sha|Ki. Other binding and combustible materials may 
also bo incorporated. - H. B. 

Oas furnaces for charcoal and like kiln.^. J. Buchanan, 
Liverpool. Eng. Pat. 4921, March 9, 1905. 

The claim is for a furnace for heating animal charcoal 
kilns in which the gas passes from' a gas chamber to a 
mixing chamber, provided with air-inlets spaced alter- 
nately with the inlets for gas and the outlets through 
wluch the mixture esoaix^s to a combustion chamber. 
I'o avoid long tongues of tlame and to get a better distri- 
bution of th(i heat, ])orforateil blocks of metal or of refrac- 
tory material an? plac<?d over the gas outlets, or the whole 
of the interior ot th<? healing chamber may be packed 
with such blocks or with bricks. The lower heated parts 
of the kiln are surrounded by a casing, and the air is 
circulat-ed tlirougli the chamber so formed, to pre-heat 
it and to cool the contents of the kihi. The air may be 
further heated belore it reaches the mixing chamber, by 
passing it through Hues formed in the brickwork of the 
eomhustion chamber, and the heating effect of the gaseous 
fuel may be increased by injecting compressed air, with 
or without oil sxiray, into the mixing chamber. — W. H. C. 

Gas ; Furnaces and retorts for the manufacture of . 

A Runimons, Kookelberg, Belgium. Eng. Pat. 9161, 
May 1, 1905. 

SeeFf. Pat. 363,866 of 1906 ; this J., 1905, 1067.— T. F. B* 

Kilns for generation of gas^ roasting and the like ; Jtotarip 

. 8. E. Sieurin, Hoganas, Sweden. Eng. Pat. 

16,838, Aug. 2, 1905. 

She Fr. Pat. 356,616 of 1905 ; this J., 1900, 11.— T. F. B. 

Retorts for the destructive distillation of coal ; Verticah 
— — . H. W^. Woodall, Wimborue, and A. McD. 
Duckham, Upjier Parkstone, Dorset. Eng. Pat. 
21,447, Oct. 21, 1906. 

The claim relates to the method of removing the coke 
from vertical retorts (described in Eng. Pat. 16,407 of 
1903; this J., 1904, 744),, and consists in arranging a 
horizontal plate underneath the lower end of each retort, 
but above the level of the wator-soal. The coke rests^oa 
this plate instead of in the water of the seal, and is not 
damaged by too long contact with the water. A water- 
cooled pusher or rake, operated from without the casing, 
pushes the coke, at intervals, from the plates on to a 
Sielt conveyor which carries it away through the water- 
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seal. By regulating the rate at which the pusher works, 
the feed of coal into the I'etorts, and the degree of carbon- 
isation is adjusted. — W. H. C. 

Gas for iUuininaiting and heating purposes, and apparatus 
therefor, A. H. Arzt and IS. Baron, London. Eng. 
Pat. 24,242, Nov. 9, 1904. 

Ate is blown simultaneously into a gas-holder and into a 
carburetter, encountering, m the latter, a finely divided 
supply of liquid hydrocarbon which trickles down tlirough 
a m^s of porous material capable of yielding silicon ' 
hydride. The porous material may be made by mixing i 
powdered ina^esia, silica, and a saturated solution of i 
sodium chloride into a stiff pasU\ moulding, drying and i 
baking tlm product, and impregnating it with iriotbyl 1 
sllioo-iormate, SiH(002H5L. This Tnat>erial is said to ; 
evolve silicon hydride, HiH 4 , which is immediately decom- ; 
jiosed, the silicon being oxidised whilst the hydrogen 
unites, in tlm cold state, with the vapour in the carlmretter, 
the gas produced being conducted into the gas-holder ; 
and mixed with the air therein.— 11. B. 1 


from above, hav« to pass downwards through the 
incandescent zone, becoming completely gasified. A 
blower and suitably valved pipes are provided, whereby, 
in starting the coml>u8tioD, air can bo blown eithen* upwards 
or downwards through the fuel. If an additional supply 
of steam is require^ the hot gases are led through a 
tubular intcrohanger containing water, over which an 
additional air current is drawn. - -H. B. 

Gas producers ; Construction and method of operation 

of . H. l^ine, Manchester. Eng. Pat. 10,490, 

May 19. 1905. 

The producer is of the intermittent type, and during 
the steaming period the steam is introduced above and 
b('low the fuel so as to traverse the same, partly in an 
upward direction and partly downward. The gas is 
collected in an annular conduit, in the thickness of Jbhe 
bricikwork shell of the producer, about midway in the 
height of the column of fuel, and communioating with 
the generating chamber by radial apertures or perforations. 


Combustion gases under pressure ; Apparniits for pro- 
ducing for use as motive poirer for drimng turbines 

and the like, and means in eombination therewith for \ 
producing a liqmd jet. A. Vogt, ixjiidon. Eng. Pat. : 
26,178, Doc. 1, 1904. ; 

Air and coirihubtiblc gas (or sprayed liquid fuel) arc ; 
admitttMl continuously under pressure into a strong steel j 
cyUnder, wherein they burn, with the production of hot i 
gases under high jiressure, which arc led out at high i 
velocity through a discharge nozzle at the end of the I 
cylinder to the apparatus in which the motive iniwer is i 
to be develoyied. Within the outer cylinder is a series ' 
of concentric cylindrical casings, of thin sheet nickel or ; 
the like, one within the other. The compressed nir supply ' 
IS obliged to pass consecutively up and do\vn the annular ! 
spaces between the cylindrical casings, before it encounters i 
the gas supply on entering the innermost casing. In this ' 
way the air is preheaU'd, and loss of heat by radiation is ' 
minimised. The discliargc nozzle may be surrounded by ^ 
another, supplied with liquid, whereby, owing to the ' 
injector action, a jet of liquid at high velocity mav be j 
formed.- H.B. ‘ j 

Suction -Gas proditrer jdani. C. Whitfield, Kettering. ! 

Eng. Pat. 4917, March 9, 1905. i 

The gas-outlet pipe from a producer passes vertically | 
downwards, and opens into the top of an enclosed tank j 
let into the ground ; the scrubber rises vertically above . 
tho same tank, which is long enough to extend beneath | 
the open ends of both the pipe and tho scrubber, and | 
leave a portion open at the toji to the atmosphere. A ' 
flange, dejiending from the top of the tank into the water I 
therein, seals oft the open part from that through which | 
the gas flows on its way from tho pipe to the foot of the j 
sonibber, and lainnits tho wator level to rise and fall, ! 
in the part below tho piyx' and aerubhor, at each suction ! 
stroke. Tho vertical portion of the gas-outlet pii>e is | 
grooved spirally on its exterior and is cneloaed m an j 
open-ended concentric sleovo from which a branch piyio 1 
loads to the generating chamber of tho producer ; water j 
is allowed to flow down the spiral grooves and is vaporised . 
by the heat derived from the out-flowing gas; and the j 
mixture of air and steam is aspirated, at each stroke, into ' 
the producer from the annular space between the grooved 1 
yiipe and the sleeve. ~H. B. I 

Gas producers ; Impts. in . Tangyes, Ltd., Soho, j 

Staffs., and J. Kobson, jun., Hanusworth, Staffs. | 
Eng. Pat. 8534, April 20, 1906. I 

ITie gas producer, which is designed for uso with bitu- j 
minous coal, and more particularly as a suction producer, [ 
is provided at tlui lower part of the combustion chamber j 
with an annular water-vaporising chamber, through 
which the air supply is led before passing to the upper 
part of the combustion chaml>or. Whilst gas is being 
produced, the air and vapour are led only in a downward 
direction through the fuel ; hence the tarry matters dven 
oil by the fresh fuel, which is charged into tho producer 


Electric glovf lamps ; Process of making a metallic con- 
nection between the lighi-emdting bodies ana the supply 
conductors of — — . 11. Kuzel, Baden, Austria. Eng. 

Pat. 16.402. July 27, 1905. 

A METALLIC connection, between the light-emitting body 
and its supply condii^.tors, is made bv applying to the 
joints a metal of high melting point wnilst such metal is 
in a colloidal or paslv condition, as described in Eug. 
Pat. 28,164 of 1904 (this J., 1900, 116), drying the pasty 
substance, and heating tho joints gradually to a white 
heat in a neutral atmosphere. — H. B. 

Unitbii States Patents. 

Gas-producers ; Process of operating . B. E. Eldrod, 

Bronx villc, N.Y., Assignor to Combustion Utilities 
Co., New York. U.S. Pat. 813,028, Feb. 27, 1900. 
The process of oi:)erating a gas producer consists in 
coohng, jiurifying and compressing jiroducts of com- 
bustion, and feeding these comprcKsod gases, admixed 
with air, into the producer in tho form of a high-pressure 
jot, tlirough an unscah’d passage w'ay, containing a 
similar mixture, whereby the feed will respond to tho 
pressure in the producer. — W. C. 11. 

Gas-producer. C. Ellis, Assignor tu Combustion Utilities 
Co., New York. U.S. Pat. 813,029, Feb. 27, 1900. 
Tins patent covers an arrangement of a gas making and 
using plant, which forms an almost closed system. The 
gas supplied by the producer is used in heating a furnace, 
and the products ol combustion, low' in carbon dioxide 
or containing an excess of oxygen, escape to the stack, 
The stack is tapijcd by a pipe through which a portion 
of tho products of combustion are withdrawn. This 
pipe is surrounded by a casing, provided with an inlet 
for air, for tho purpose of cooling tho products of com- 
bustion in tho pipe ; and the air thus heated is used as 
the supporter of combubtion in the furnace, the movement 
of tho air lieing effected by a fan, on the pressure side of 
which an excess- outlet is arranged, i.c., between the fan 
and the furnace. The products of combustion are drawn 
from the stack, through the cooling apparatus, and 
dehvored to the gas proilucing zone of the producer by 
moans of a fan. There is a valved air-inlot on the pipe 
on the suction side of the fan, by which air is mixed 
with the products of combustion introduced into the 
producer, and a valved waste-outlet on the pipe connecting 
the fan with the producer. — W. C. H. 

Gas : Apparatus for producing . C. Ellis, White 

Plains, N.Y. U.S. Pat. 814,279, March 0, 1900. 
The gas- producing plant described comprises a fuel- 
burning furnace, provided with a oiiiumoy stack, from 
which liot products of combustion are drawn though 
a gas- washer, by means of a fan, and forced, when washed, 
into a producer, the pipe connections being also provided 
with means for admixing regulated amounts of air with 
tho washed gases before enteiing the producer. (See also 
preceding abstract.) — W. C. H. 

c 2 
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Qa9 ; Process of gencraJling . C. Ellis, ABsigncff to 

Combustion Utilities Co,, New York. U.S. Pat. 
814,001. Feb. 27, 1906. 

In the generation of gas in a gas producer, an endothermic 
body consisting of mixed products of combustion from 
different sources, is tnipplied to the draught current, 
whereby the temperature of this endothermic body may 
be regulated to any desired degree. 1’he mixture may 
consist of the prociucts of combustion from a funiaoe 
treating ore and of those from a boiler furnace. — R. L. 

Oas-producer. J. H. Swindell, Pittsburg, Pa. U.S. Pat. 
814.249. March 6, 1906. 

In the producer described, a combustion chamber, a 
cooler, a scrubber, and a puriher chamber are all inclutled 
in the same casing, and suitably connected. The com- 
bustion chamber is jirovidi^d with a water-si^al ash-pit, 
and at the bottom of t he cooler is a water-seal tar- receiving 
pan, which (extends beyond the casing, to allow of the 
removal of tar, witliout inU^rrupting the working of the 
apparatus. Air and steam are introduced into tlie H|mce 
beneath the. grate, the steam being supplied from a tank 
or boiler winch surrounds a ])ortion of the combustion 
chamber, and the air through a draught pipe, into which 
steam from the boiler is diriicted. The steam pijie is 
provided with a valve, and the draught- pipe with a 
dami>er, both of which are autonfaticaily coritroUed hy 
the pressure of the gas issuing from the apparatus ; the 
suction of the gas allects a diaphragm whicli is connected 
W'ith a walking- beam connected with liic valve and 
damjier. — W. C. H. 

Fkench Patents. 

hriqmikit ; Li'guiin or pcai . C. F. M. Giiirouvet. 

Fr. I'at. 359,424, Dec.. 24, 1904. 

Peat or lignite is distilled in a retort, and the residual 
coke is pulverised and incorporated with tar and a small 
quantity of saJlpi'.lre, the whole being compressed in 
moulds, then dried, and reheated in an oven until the 
liberation ot fumes has eeased. — C. B. 

Peat ; Process for di siccatmg and preparing , for 

utilisation as fud or litter. D. H. O’Sullivan- Heare. 
Fr. Pat. 358,699, Oct. 20, 1905. 

Acteb pres.sing out tlie greatiT part of the free " water 
b/ mechanical means, the “latent” water in the peat 
18 liberated by the application of hi'at in a suitable mann('-r, 
so as to bolten the fibre. The softened peat is next 
treated in a special filter- [iress, so as to break the fibres 
and ex}>resH the contairictl water, the residue being put 
through a felting process and pressed into sohfl briquettes 
in siutablo moulds. — C. B. 

Combustible; Artificial , and process for Us rnanu- 

fuciun. A. Engle. Fr. T’at. 358.831, Oet. 24, 1906. 
NlGHT-soil. aiui .similar matters are mi.xed with quicklime, 
which absorbs water and also renders them inodorous. 
The rcBidting mass is mixed with twieo its bulk of pow- 
dered coal and is made into a mass with tar or oil residues 
and briquetted. — W. H. C. 

Coal and simUar comfmshbks ; Com immd for assisting 

the combustion of , and for preventing the cUnkering 

and destruction of the fire-bars. J. A. Fravel. Fi. 
Pat. 368,807, Del. 24, 1906. 

A SOLUTION of alkali nitrates, holding in suspension a 
small projiortion of ferrous oxide, is sprinkled over the 
coal or other combustible bidore the latter is charged 
into the furnace, or it may be sprayed over the lire itself. 
The nitrati's are decomposed by the heat and liberate 
oxygen which assists the combustion, whilst the bases 
present combine with any silica in tbe fuel to form an 
Ash which does not produce clinker on the bars. — W. fl. C. 

Gaseous mixture ; Apparatus for determining the pro- 
portions of a . P. de Rruyn, U.in.b.H. Fr. Pat, 

368,616, Got. 14, 1906. 

Tax gas to be examined is admitted at the enclosed base 
of A chimney which surrounds another chimney, of much 


smaller diameter, in whioh a flame is burning. The 
diameter of the inner chimney diminishes towards the 
top, and a long flame is produced within it. The gas 
under examination partly enters the lower end of the 
inner chimney, thus furnishing the oxygon required by 
the flame, and partly flows up outside it, escaping at the 
top into the atmosphere. According as the gas contains 
less or more oxygen, the flame lengthens or shortens 
proportionately, and by observing the length of the flame 
by means of a scale behind it, the composition of the gas 
is determined. — H.B. 

Water-gas ; Device for introducing , into coal-gas 

retorts, J, K. (ioldschmid. Fr. Pat. 358,662, Oct. 16, 
1906. Under Int. Conv,, Oct. 17, 1004. 

The elbow pipe through whioh the water-gas is led into 
the gas retort is provided at the angle* witli a perforated 
plug and a lateral screw Btop|>er so airanged that, by 
removing ilie plug or the stopjier, access can readily be 
had to either limb of the elbow pipe.- H. B. 

Cas generator in direct connection leilh a burner. L. 

Koester. Fr. Pat. 368,632, Oet. 18, 1905. 

The generafor chamber, containing the fuel, i.s placed in 
direct communication with the boiler or other apparatus 
to be heated, and streams of air are admitted both above 
and below the ojxming in the masonry through which 
the generator gas enters the combustion ehamher of tlie 
apparatus in question, these air si reams serving to keep 
the masonry cool by flowing over its outer surfaee.s before 
ent<*nng the combustion chamber. — JH. B. 

Contact material [for gas mixtures]; Support for . 

Boc. Fran^aise d’Tncandescence par le (iar. (Bvfltcme 
Auer). Fr. Pat, 358.808, Oct. 24. 1905. 

In the production of illuminating or heating gas by 
catalytic ))roces8os, notably in the rciinction of carbon 
monoxide with hydrogen, the tcnijuMatiire of reaction 
may be considerably reduced and, incidentally, tlie catalytic 
power of the contact material strengthened, by employing 
a fibrous substance or filaments as support fur the lattei. 
For instance, fibrous asbt\stos may be impregnated WTth 
tt Holntnm of a salt of iron, nickel, cobalt or copjier, which 
latter is then transformed into the oxidi* and sul).sequoiilJy 
reduced to tlie metal.— R. L. 

Gaseous medium for carrying the >.aponrs of lolntilc com- 
bustible liquids ; Process for producing a non-oxidising 
— C, Martini and 11. Huneke. Fr. ,l*at. 359,018, 
Oct. 31, 1905. Under Int. Conv., May 15, 1905. 

A ('UMBUSTIBLK gas, su(‘h as coal gas, is ini.\ed with the 
qiiHiitity of air necessary for its conutleU' combustion, 
ami the mixture is burned (‘ontmuously in a closetl 
chamber, in the alrsenee of air. I'lie gaseous products ol the 
eoinbusMon are led through a cooling device into a 
i*arburettor, containing gasolene or tlu* like, for the 
production of earburetted gas. It is claimed that this 
non-oxidising vehicle for tlie combustible vapour is safer 
than air or the exhaust gases from gas engines, boiler 
fiuTiaces, &c., whilst being eheafier than carbon dioxide. 

-H. B. 

Electric incandescence lamps ; Process of making lumi- 
nous bodies for . H. Kuzel. Fr. Pat. 359,026, 

Jan. 9, 1906. 

Bee Eng. Pat. 28,154 of 1904; this J., 1900. 115.— T.F.B. 

Carbon filaments for incandescence lamps, and process for 
making the same. ('ie. Fran^. pour I’Exploilation des 
Procedes Thomson- Houston, hr, Pat, 358,9*21, Sept. 
6, 1905 

See Flng. Pat. C959 a of 1904; tliis J., 1905, 721.— T.F.B. 

Incandescence electric lamps with filaments of tungsten, 
molybdenum, or similar metals ; Process of manu- 
facturing . Siemens and Halskc, A.-G. Fr. Pat. 

369,010, Oct. 31, 1906. Under Int. Conv., Nov. 16* 
1904. 

Sex Eng. Pat. 23,098 of 1906 ; this J.. 1906. 1 16.— H. B. 



Aptfl i«, 1»06.] Cl. III.— DESTRUOrm: UBTIIAATION, &o. Cfc. IV.— COLOURING MATTERS. &o. 309 


m.-DESTRUCnVB DISTILLATIOir. 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

{Continued from jxtge 258.) 

Petroleum products, U.8. Customs Decision, Jon. 10,1900. 
The United States Circuit Court of Appeals, decided 
that the provision in paragraph 020 of the tariff, “ that 
if there be imported into the United States crude petroleum 
or the products of crude petroleum produced in any 
country which imposes a duty on crude potroloum or its 
products exerted from the United States, there shall in 
such oases be levied, paid and oollected a duty upon 
said crude petroleum or its products so imported, equal 
to the duty imposed by such country,” means that when 
crude petroleum is imported into the United States it 
shall pay whabwer duty is laid upon it by the country 
where it is produced. Jj'urther, when any product of crude 
)>etroleum is so imported it shall pay the duty imposed 
upon such product by the country where such product is 
produced. If, however, the country making the product 
nufjoses no duty on similar products from the United 
States, the product shall have free entry into the United 
States even though the crude petroleum from which the 
product is made bo produced by a country imposing a 
duty on the crude petroleum of the United States. Thus 
Russia and (jlermany each impose a duty on crude 
[Kdroloum and its products imported from the United 
States, while Belgium does not. Hence paraffin oil manu> 
fneturod in Uermany from Russian petroleum is subject 
to the raU's levied by Germany on AmerKjan paraffin oil, 
while paraffin oil manufactured in Belgium froui Russian 
petroleum is free of duty when imported into the United 
States. The Court further held by a majority-opinion that 
the provision of paragraph 633 for the free entry of 
paraffin does not ojxiiaUi to exclude it from the provision j 
tor products of crude jxdroleuni as above given; also 
that the same provision includes the more valuable 
petroleum products, but not the loss valuable ones, 
such as paraffinum moUe composed of paraffin oil and 
ccrcsin, the latter of principal value. [a-R-J W, M. 

Ui^iTED States Patents. 

Distilling wood and obtaining therefrom the different by- 
products ; Appanxins for . W. W. and T. L. 

dames, Rawles Springs, Miss, U.S. Pat. 813,302, 
Feb. 20, 1900. | 

A KBCTANOULAn, box-shaped retort is mounted, by 
diagonally opposite corners, on standards of equal height, 
and is fftted witli internal steam coils arranged along the 
vertical sides of the retort, so as to leave a central space 
tor the charge of wood to be distilled. Steam supply 
and discharge piiios are provided, the latter containing 
a “ jjunpet valve ” ; and charging and discharging doors aro 
carriea by the vertically opposite upper and lower corneri 
of the retort. — C. S. I 

Coke Oven. CJ. Pierboni and P, Bufano, Connellaville, 
Pa. U.S. Pat. 814,621, March 6, 1906. 

The oven is of ovoid form and is provided with an arched 
roof, constructed of bricks of keystone form laid in tiers, 
the ends of each tier being closed with a horizontally 
tapt'red key brick, and the centre of the arch being closed 
with an approximately ovoid brick forming the vent of 
the oven. The oven is provided with a door or opening, 
the wall adjacent to the same being concaved or arched 
horizontally.— C. S 

French Patents. 

Coke ovens; Horizontal — , with gat circulating alter- 
nately in opposite directions. W. K15nne. Fr. Pat 
358,624, Dot 18, 1905. 

Two gas mains aro provided at each end of the oven, to 
work alternately, ea^ of them delivering the gas into one 
of two parallel, longitudinal ohannels, ntuat^ in juxta- 
position underneath the sole of the series of hues in each 
moiety of the oven, so that when the one gaa main is 


working, the gas passes through one of these ohannels 
into oertein of the flues, whilst the waste gases are utilised 
in heating one of a pair of recuperators, the hot air for 
the oombustion of the gas being supplied by the second 
regenerator and delivered into the oven through the 
second channel. When the second gas main is working, 
the functions of the ohannels are reversed, and the second 
reou}>orator is heated, the hot air being supplied from 
the first one. — C.8. 

Paint or composition ; Non-corrosive and antiseptic 

F. E. Dunnet. Fr. Pat. 358,692, Oct. 17, 1905. XIIIA., 
page 325. 

Hydrocarbons ; Process of rendering volatile — — 
uninflammable such as petroleum spirit {benzine). 
A. Boomer and J. Fluss. Fr. Pat. 359,044, Oct. 31, 
1905. 

To render volatile hydrocarbons uninflammable, and 
prepare an incombustible solvent for fats, one part of 
carbon chloride or tetrachloride and two parts of ” heavy 
benzine ” are iriixed with varying quantities of turpentine 
spirit, resin, or solutions of resin and heavy hvdrooarbona 
that will dissolve fats. In the product, uie ” heavy 
benzine ” may bo replaced by j'lotroleum, for the purpose 
of utilising it as an addition to imperfectly refined petro- 
leum, in order to raise the Hashing point and sijecifto 
gravity of the latter according to requirements (see this 
J., 1905, 962; Eng. Pat. 16, 766).— C. S. 

IV.- COLOURING MATTERS AND 
DYESTUFFS. 

{Continued from page 261.) 

\.^-Anthraquinone. H. Dienol. Bor., 1906, 39, 926—938. 

When an alcoholic solution of a-anthrol is boiled in a 
rellux apparatus for 0—7 hours witli sodium nitrite and 
zinc chloride, in concentrated aqueous solution, two 
isomeno nitroso compounds, 2.1- and 1.4- nitro- 
soantlirol, are obtained, which are easily separated 
by the greater solubility of the zino salt of the 1.4-deriva- 
tive. The former crystallises from alcohol in brownish- 
red or orange noodles, decomposing at 200'^ C., whilst the 
latter forms gUstening. light- brown needles darkening at 
206"‘ C., and molting and decomposing at 233® 0. On 
reduction, the corresponding amino compounds are 
obtained, w'hich, when subjected to oxidation, yield 1.2- 
aiid 1.4- antliraiminoiio. The latter crystallises from 
alcohol in long yellow needles melting at 206® C. Reduc- 
tion, acetylation and oxidation led to the formation 
of quinizarin, which possesses only weak mordant-dyeing 
properties. — D. B. 


English Patents. 

Sulphur colouring matters [Sulphide ^estu^sl; Manu- 
facture of . A. Meyenberg, J. T. Alpass and The 

Clayton Aniline Co., Manchester. Eng. Pat. 11,066, 
May 26, 1905. 

P^A-TOLUYLKNEDIAMINB (NHaiCHaiNHa. 1:3:4) is heated 
with twice its weight of sulphur in'* an oil-bath, to 
a temperature of 210® — 240® C., until the evolution of 
sulphuretted hydrogen ceases. The molt obtained i» 
insoluble in dilute solutions of sodium sulpliide, but if it 
be heated with caustic alkali or a similar compound to 
about 140® 0., it gives a soluble substance which dyes 
cotton a yellowish-nrown shade from a sodium sulphide 
bath. By exposure to the air, this is converted into a 
good olive-green, which is made brighter by treatment 
with hydrogen peroxide and is darkened by metallic salts. 

If the para-toluylenediamine be heated with twice ite 
weight of 40 per cent, formic acid, a compound is obtained 
which melts at 138® — 140® C., and gives a good yelloir 
dyestuff on heating to 240® C. with twice its weight of 
sulphur. By heating the formic acid derivative with 
sulphur and sodium sulphide, a brown sulphide dyestuff 
i« formed.— A. B. 8. 
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Lalces [irom azo dyestuffs] ; Manufacture of new colour 

. C. D. Abel, l^om Act.-Gea. f. Anilinfabr. 

Eng. Pat. 16,170, July 24, 1906. page 325. 

United States Patent. 

Anihraquiuone compound [Anthracene dyestuff] and 
process of making same. M. H. I«Ier, Mannheim, 
Assignor to Badische Anilin imd Soda Fabrik, Lud- 
wigahafen on Rhine, Germany. U.S. Pat. 814,137, 
March 0, J006. 

See Fr. Pat. 367,138 of 1906 ; this J.. 1900, 06. F. B. 

FnKNOH Patent. 

Tanning and cdtruring materials ; Automatic extractor 

for . L. F. Jury. Fr. Pat. 368,78.3, Get. 7, 1906, 

XIV., page 327. 


V.--PREPARIN6, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

[('oniinued from page 263.) 

Cotton dyed with sulphide blacks ; Some remarks concerning 

Pilling' 8 paper on . A. Kertesz. J, Soc. Byers 

and Col., 1906, 22, 93-^94. 

The author confirms most of Pillirig’s results (this J., 1900, 
216), but, opj)osed to the latter, states that after-treat- 
ment with potassium biehromatci and acetic acid, lias no 
wrcoptible effect in preventing the tendering of cotton 
dyed with sulphide blacks. Ho points out that the tender- 
ing can always be prevented, as was shown some years ago 
(see U.S. Pat. 093,063 of 1902; this J., 1902, 471), by 
arranging that the final treatment of the goods after 
dyeing is always an alkaline one. — A. S. 

Cotton and linen ; Test to differentiate . 

A. Herzog. XXTII., page 338. 

English Patents. 

Cellulose Apparatus for (die ring and pumping 

or regulating the flow of solutions of - — . C. F. Top- 
ham. Eng. Pat. 6760, March 18, 1905. XIX., page .333. 

lubricant soluble in water. J. W. Kiep and 
G. H. Bauer, Busseldorf, Germany. Eng. I’at. 7231, 
April 6, 1906. 

100 KILOS, of castor oil are mixed with a solution of 60 
kilos, of caustic ])otash of 60^ B. in 60 litres of water, and 
heated to Then 40 litres of water are mlded 

slowly so as to ^irevent the temjicraturc falling appreciably. 
When the liquid logins to rise in the vessm, anotlier 40 
litres of water are added so as to keep the temporatun^ I 
steady (because a rise nuglit cause complete saponification) 
until the whole mass becomes a thin and clear liquid ; 
this IB diluted with water in the proportion of 1 to 6, 
and is then ready for use. 

Only a portion of the oil is saponified, and the remainder 
is dissolved in the soap formed and the excess of alkah. 

—A. B. K 

Flax^ he.mp, jute, tow and similar fibres ; Spinning of 

by the wet process. P. Heyndriok, A. Deleruo, 

J. Bantzer and E. Mongy, Lille, France. Eng. Pat. 
21,922, Oct 27, 1906. 

In order to soften the ^mniy matters which are usually 
prenent in the “ slivers^* of the above materials, they ore 
passed through a vessel of water containing zinc chloride, 
and heated to from 25® — 30® C. before going through the 
])rooess of drawing. The usual amount of zinc chloride 
employed is 2 — 3 grms. of the anhydrous salt per litre of 
water, but the proportion can be varied accoraing to the 
nature of the textile material.— A. B. S. 


Dyeing f mordanting and bleaching of loose materials, spun 

threads, cops, knitted goods, die, ; Apparatus for . 

O. Venter. Chemnitz, Germany. Eng. Pat. 16,632, 
July 28, 1906. 

The invention relates to an apparatus in which the dye- 
liquor, &c., can traverse fabric to bo dyed in either direc- 
tion without reversing the pump, and the apparatus can 
also be connected with suction or pressure pipes for the 
purpose of sucking or forcing the liquid through the 
material to be treated. 



The figure shows one form of machine. 1 is the dye- 
vat proper, winch contains the material to be treated 
(in this case co])8) and is o|)en at the top ; 2 is the closed 
dye tank, which is connected with 1 by means of tho 
|)orforated pipe, 21. tho three-way cock, 1.3, and the vessel, 

20, to which are attached tho perforated spindles, 23, for 
holding the cops. 3, 4, 5 and 6 are connections for steam, 
compressed air, vacuum and water respectively. 12, 14, 
and 15 are three-way cooks ; 7, is a pump, and 19, a 
reducing value. The other connections are shown in the 
figure. When the material has been placed in 1, and the 
dye-liquor in 2, connection can 1 h) made between 30 and 8, 
and between 20 and 21, and by alternately connecting 
the pipe, 30, to the ( ompressed air or vacuum, the liqim 
can be forced or sucked through the course, 30, 12, 8, 2, 

21, 13, 20, 31, 23, and 1. If it be desired to use the pump 
the coimeotions are made in the following order:- — First 
2.3, 31, 20, 22, 10, 14, 24, 7, 11, 16, 25, 1, whereby the 
liquor is forced througli the material outwards, and 
then 1, Iff. 14, 24, 7, 11, 16, 17, 2. 21. 13, 22, 20, 
31, 23 ; the latter method forces the liquid through 
the material in the reverse direction to the first and 
without reversing the pump. By means of 19, a super- 
presBure of steam or compressed air may ])e kept up 
in 2.— A. B. .S. 

Evaporators for evaporating the liquid in brewers' wash, 
smnt wash or 'pot ale from distilleries, waste or spent 
dyes and the like, and concentrating the solids in the 
same ; the evaporator being also applicable as a smoke 

washer ; Impts. in . A. B. Lennox and T. 

Mackenzie. Eng. Pat. 7962, April 14, 1905. XVIIIB., 
page 332. 

United States Patents. 

Cotton or fibrous material for textile and like purposes 5 
Ap^ratus for obtaining ■ — — from waste products. 
C. Knopf, Hoinelingen, Assignor to J. B. Barth, Bremen, 
and P. H. Minok, Heraeliiigen, Germany. U.S. Pat. 
814,967, March 13, 1906. 

See Eng. Pat. 12,650 of 1905 ; this J., 1906, 2l7.~-T. F. B. 

Fabrics; Apparatus for treating textile . 0. Ober- 

moier, Lambrccht, Germany. U.S. Pat. 816,306, 
March 13, 1906. 

See Fr. Pat. 366,187 of 1906 ; this J., 1906, 17.— T. F. B. 
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ZiVMi formaldehyde hydroaviphiU {8) : Proeeet of making 

. E. A. Fourneaux, Assignor to H. A. Metz, New 

York. U.S. Pat. 814,031, March 6. 1906. 

An acid is added so slowly to a mixture of zinc and an 
alkali formaldehyde bisulpUte compound that no free acid 
forms in the mixture : a “ basic zinc formaldehyde hydro- 
sulphite (S) ” is stated to be produced. — T. F. B. 

Zinc formaldehyde hydro eulphite {8) ; Process of making 

basic . E. A. Founieaux, Assignor to H. A. Metz, 

New York. U.S. Pat. 814,032, March 6, 1906. 

One molecular proportion of zinc is added to 2 mols. of 
sidphurous acid ; 2 mols. of formaldehyde are then added, 
and the mixture is reduced by the addition of a further 
mol. of zinc, whereby “ basic zinc formaldehyde 
hydrosulpliite (S) ” is formed. (See also preceding abstract 
and U.S. Pat. 812,124 of 1906 ; this J., 1906, 217.) 

— T. F. B. 

Fkench Patents. 

Woollen tissues ; Machine for washing, scouring, die., . 

N. Rousselle. Fr. Pat. 358,615, Oct. 18, 1906. Under 
Int. Conv., April 13, 1906, 


iNSins the trough, a (see Fig.), mounted within the vat, 
/, two tubes, b and A, are fixed horizontally and parallel 
to each other. These tubes are closed at one end and 
connected respectively with the liquor-suction and 
force pipes of a centrifugal pump, p. The tube, 6, 
has extending along it a V-shaped slit, c, wider 
in the middle and narrower towards the ends. The 
other tube, h, has in it a narrow, longitudinal slit, m, and 
is provided internally with a removalne filter for the inter- 
ception of matters in suspension in the water and in the 
solutions employed in the washing and scouring operations. 
The woollen tissues to be soour^ are sewn together end 
to end and are drawn through the trough at full width 
and in a continuous manner by means of saueezing rollers, 
passing successively, in contact with the two tubes, 
immediately in front of the slits. As the liquors are thus 
forced through the tissues, more thorough scouring th^ 
has hitherto been effected, is produced, whilst certain 
classes of tissues, c.g., datmels, which are subsequently to 
have their surface “ raised,” are loft in a condition very 
suitable for that process. — E. B. 
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are wound in the form of ** cheeses ’* or bobbins, before 
, being placed upon the inner, perforated tube on which 
they are dyed, is disused with, the yams being wound 
upon a tube, a (see ngures), and forced from this, either 
directly (one end, c, of the tube being in this case made 
to fit into the dye-tube), or, indirectly (over a solid end- 
piece, /), on to the perforated pipe, 6, of the dyeing 
apparatus. To the bottom of the latter pipe a plate, g, is 
attached (Fig. 4), above which the bobbins are placed suc- 
cessively in position. When almost the whole length of 
the pipe has oeen covered by the bobbins, a second plate, 
h, to which a sleeve-pipe is affixed, is fitted to the top. 
Pressure is applied to the upper plate to bring the two 
plates nearer together and so to compress the bobbins 
and cause them to form a compact mass around the 
central pipe. The dyeitjg is then performed in the usual 
manner by drawing or forcing dye-liquors alternately in 
opposite directions through the yarns. Afterwards the 
pipe with the yarns upon it is withdrawn from the dyeing 
apparatus, ant), the 6over plate being removed, is placed 
in an inverted position above a portable unwinding tube, 

/, upon which each bobbin is in turn received and from 
which the yarn composing it is unwound. — E. B. 

Paintings ; Producing fast to washing, on textile 

tissues, E. Hottenroth, n</e Clo6t6- Brown. Fr. Pat. 
368,664, Oct. 16, 19(15. 

Paintings, fast to washing with water and to soaping, 
are produced upon tissues, &c., by means of mixtures con- 
taining, in addition to a pigment, an agglutinant. suoli as 
gum arabic. and a bichromate, e.g., potassium bichromate. 
Each tint or layer of colour is separately applied, in dull 
daylight or non-aotinic light, then exposed to light and the 
tissue, &o., washed and dried.- -E. B. 

Waterprooi tissues and a process of manufacturing the 
same. E. A. Bond. Fr. Pat. 358,019, Oct. 18, 1906. 
Tissues, cordage, &c., are rendered impermeable to water 
by a passage, at a t,ein|H'raturo of about ‘iOO'^ C., tlirough 
nielted bitumen (bitumen melting at about 175"* (J. is 
suitable), the excijss of the latter being removed by means 
of squeezing rollers, followed by pas.sages first through 
the air to cool and partially set tlie bitumen and thou 
tlirough a box contaimng a suitable “ siccative,” e.g., 
steatite. 'J’lie goods may, if desired, bo afterwards passed 
between polishing rolleis to render their surfaces smooth. 
The materials thu.s treated, it is stated, may be employed 
with advantage in place of niatenal.s made waterproof j 
by means of indiarubbcr or tar. — E. B. 

VL-^-COLOURING WOOD, PAPER, 
LEATHER, &c. 

(Continued from page 203.) 

Enqtjsh Patent. 

Printing machine for uxdl-paper. J. Wood, Ramebottom, 
Lancs. Eng. Pat. 13,607, July 1, 1905. 

The mam backing-bowl of the printing machine in sup- 
ported in slotted bearings and can be raised out of contact 
with the printing rollers by means of an arrangement of 
levers. Tdie main driving wheel is connected to the bowl 
by means of a suitable elastic coupling so arranged that 
the driving wheel is not thrown out of gear by raising 
the bowl, but continues to drive the colour “ sieves ” ana 
printing rollers, and so keeps the colour uniform. — A.B.S. 

Vn.~ACIDS, ALKALIS, AND SALTS, 
AND NON-METALLIC ELEMENTS. 

(Continued from page 266.) 

Chamber process / Intensive working of the . M. 

Neumann. Z. angew. Chem., 19()6f 19 , 474 — 481. 
CoNTBOVEasiAL. A reply to and critioisin of the papers 
of Lfity (this J., 1906, 921) and Niedenfuhr (this J., 
1906, 120).— J. T, D. 


a. VII.— ACIDS, ALKATJS, SALTS, Ac. 


Alkali chromates. F. A. H. Sohreinemakers. Z. pbyaik. 
Chem., 1900, 66 , 71—98. 

The results of further work on the alkali ohromates are 
given (see this J., 1906, 1170, 1171). The tri- and tetra- 
ohromates of sodium are soluble in water without deoom- 
position. The solubility of the alkali mono- and biohro* 
mates in water is shown in the following table : — 

1(X) grma. of water at 30° C. will dissolve : 


Ammonium chromate 40.46 grins. 

Potassium chromate 64.01 „ 

Sodium chromate 87.30 „ 

Lithium chromate 99.94 „ 

Ammonium bichromate 47.17 „ 

Potassium bichromate 18.12 „ 

Sodium bichromate 197.6 „ 

Lithium bichromate 130.4 „ 

—A. S. 


Borates of the alkali metals and of ammonia [and harium'\.. 

A. Atterborg. Z. anorg. Chem., 1906, 48 , 367 — 373. 
Five different potassium borates are obtainable, viz,, a 
monoborato, K20.B20 r, 3H2(), which crystallises only from 
alkaline solutions : its aqueous solutions^ dissooiate, a 
diborate being obtained, viz., K20,2B203,4H20. Two 
other di borates, crystallising with 6| ana 6 mols. of water 
respectively, are obtained from aqueous solutions con- 
taining 1 mol. of potassium hydroxide to 2 of boric anhy- 
dride. A potassium pentaborate, K2(J,6B203.8H20, 
ha.s been pr<^pared by Laurent. Sodium mono borates 
containing 4^, 6^ and 8 mols. of water of crystailisation, 
were all obtained from solutions containing equal mole- 
cules of sodium hydroxide and boric anhydride. Sodium 
diborate crystallises with 6 and with 10 mols. of water j- 
a sodium }xuiitaborate, Na20,6B203,10H20, was also 
obtained th(^ aqueous solutious of which partially dissociate. 
An ammonium diborate, (NH.4)20,2B2()3,6H20, and a 
pentaborate, (N 114)20, 6B203,8H20, are obtainable: the 
latter was prepared by adding ammonia to hot boric acid 
solution in the proportion of 1 mol. of ammonia to 3^ of 
boric acid. In no case could tr borates op tetra- 
boraU^s of the alkali metals or of ammonia be prepared. 
Barium forms two monoborates, crystallising with 2 and 
4 mols. of water respectively, and a sesquiborate, 
2BaO,3B2()3, 71120 ; this last was obtained by adding boric 
acid solution to excess of baryta waiter ; when heated 
with baryta water, this sesquiborate is converted into- 
the monoborato crystallising with 2 mols. of water; 
that with 4 mols. of water is produced by heating boric 
acid for a long time with excess of baryta water. — T. F. B. 

Magnesium permanganate as an oxidising agent. A- 

Michael and W. W. Gamer. Amor. Chem. J., 1906, 

I 86 . 267—271. 

.\niiyi>bous magnesium permanganate is a much more 
owerful o.\idiBiEg agent than the potassium salt. It U 
est i^repared by Mitscherlich’s method: by the inter- 
I action of barium nermanganat.e and magnesium sulphate. 
It was found to bv insoluble in many organic solvents, 
forming stable solutions only in glacial acetic acid and 
in pyridine. It dissolves in methyl alcohol which ia 
slowly oxidised, but ethyl and propyl alcohols are attacked 
at once. Methyl and ethyl acetates also dissolve it 
slightly, the solutions being tolerably stablq. It is best 
used in glacial acetic acid, sino.e pyridine has a remarkable 
inhibiting effect on its action. Propionic acid and its 
higher homologues and the hydroxy- and keto-acids are 
inunediatelv destroyed by it. Aliphatic ketones are at 
once attaefeod, though potassium permanganate decom- 
poses them with difficulty. Thus, a solution of potassium 
permanganate in acetone may be boiled without decom- 
position, but this solvent is at onoe oxidised by the mag- 
nesium salt. Even benzene, as well as its derivatives, may 
be oxidised completely to carbon dioxide and water, and 
the aliphatic hydrocarbons, from hexane upwards, give 
the same products. — F. Sodn. 

Lead chloride and lead acetate; Reactions between 
J. White. Amer. Chem. J., 1906, 86 , 217 — 227. 

The author has studied the reactions determining tiie 
solubility of lead chloride in lead acetate solution, and 
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haB sucoooded in isolating two now crystalline salts, mixed 
ohloro>acotatOH of load, to one of which he assigns the formula | 
PbCl.CgHgOo, (.^11402, the other possibly containing the 
complex Pbci.C2H30o,Pb(CgH302)2. The former of these 
is produced when lead chloride is dissolved in a hot glacial 
acetic acid solution of lead acetate, and is decomposed 
by water. The latter crystallises from a solution of lead | 
chloride m aqueous lead acetate. It is soluble in water, j 
but decomposed by acetic acid. These compounds ore 1 
analogous to those previously described with lead iodide I 
(Amer. Chom. J., 11104, 81, 1). But whereas lead chloride 
and alkali acetates undergo double decomposition, lead , 
iodide forms compounds with these salts. — F. Boun. : 

X^ead ; Reacliona during the formation of certain cmnplex j 

salt 8 of . [iVewj iodoacetate of lead.] J. White and 

J. M. Nelson. Amor. Chein. J,, 1006, 85, 227 — 236. 
(Compare previous abstract.) 

A NEW iodoacetate of lead has been obtained I 
(Pbl.CgHgOgls PblCgHaOglg, by the interaction of mothvl , 
iodide and load acetate in glacial acetic acid, a siigfit | 
modification of Carius’s method being adopted. A good 1 
result was obtained by heating a mixture of 6 grms. of j 
methyl iodide, 10 grms. of lead acetate, 0 c.c. of acetic ! 
acid, and 2 c.c. of acetic anhydride, at 60*^ — 70“ C. for about ! 
6 hours. The crystals resulting were washed with alcohol. ' 
The influence of temperature and of relative mass have ' 
been worked out, and the jxisRible, mechanism of the 1 
reaction is discussed in the pa[)or. — F. Sodn. j 


Platinum and iridium salts; Action of sulphuric acid 

on , in presence of ammonium sulphate. [L>ttectwn 

of iridium in commercial qjlatinum.'\ M. Delepme. 
Comptes rend., 1900, 142, 031~ -033. 

As much as 2 grms. of platinum can be dissolved in 
100 c.c. of concentrated sulphuric acid by prolonged 
Boiling (40 — 50 hours). These solutions probably contain 
a platmoBulphuric acid, much less easily reducible than 
nhloroplatinic acid ; for they deposit their [ilatirium 
much less readily when heated with ammonium sulphate 
than with ammonium chloride. 

Iridioplatinum containing 10 per cent, of iridium is 
attacked by suipburio acid much less readily than plati- 
num ; but it dissolves as a whole, the undissolved portion 
still containing 10 j>er cent, of iridium. On heating 
with ammonium salts, the iridium remains dissolved, 
forming a green solution, which turns deep violet when 
boiled with a little nitric acid. This violet colour is so 
intense that it is possible by its means to detect iridium 
in many samples of commercial pure platinum.” 'flio 
green solution contains the ammonium salt of iridio- 
Bulphurio acid. The author has distinguished three 
varieties of these iridioaulphates — (1) green, yielding a 
blue precipitate with barium or strontium salts, slowly 
decomposed by ammonia in the cold (described by Ijoeoq 
de Boiabaudran) ; (2) green, precipitated oy barium salts 
from alkaline solutions only, as greenish-brown compound, 
and giving with ammonia an olive-brown solution; (3) 
olive-nrowii, not precipitated by barium salts unless 
Brmmoma is present. — J. T. 1). 

Metal-ammoniums ; Nature of . 0. Ruff and E. 

Geisel. Ber., 1900, 89, 828—843. 

The authors find that the so-called alkali-metal- 
ammoniums are not compounds at all, but consist of a 
mixture of the metal with adhering saturated liquid 
solution of metal in liquid ammonia. They have deter- 
mined the solubility at various temperatures of the 
Bdkali- metals in liquid ammonia, and And no other phase, 
either solid or liquid, than metal and saturated solution. 
The small amounts of heat which Joannis has found to 
bo evolved during the solution of sodium or potassium in 
liquid ammonia, are probably attributable to the fact 
that the metals exist in solution not in the monatomic 
<}ondition, but as Nag and K®. Whether the alkaline- 
<«arth metal-ammoniums are of a similar nature is not 
yet eatabhshed. — J. T. D. 


I 

I 

I 


I 


i 

I 


Selenium dioxide. 0. de Coninck. Omptes rend., 
1906, 142, 671- 673. 


The paper contains determinations of the solubility of 


I 


selenium dioxide in water, ethyl and methyl alcohols, 
acetone, and acetic acid, and also of the density of aqueous 
solutions, in addition to notes as to the reactions of 
selenium dioxide with acids, chlorides of phosphorus 
and hydrazine. — E. F. A. 

Nitrogen peroxide ; Reaction of , on ammonia and 

ammonium salts. Besson and Rossett. Comptes 
rend., 1906, 142, 633—634. 

Liquid ammonia reacts violently on solid nitrogen 
peroxide ; if ammonia gas be slowly brought into contaob 
with the peroxide, the reflation proceeds more smoothly. 
Nitrogen jicroxide also acts on ammonium salts, though 
heating f-o 100® C. in sealed tubes is then necessary to 
complete the reaction. — J. T. D. 

Carbon dioxide ; Liquefied as a solvent. E. H. 

Buchner Z. physik. Chera., 1906, 64, 666 — 688. 

A NUMBER of different inorganic and organic substances 
were examined as to their solubility in liquid carbon 
dioxide. ^i-Dichlorobenzeno, acetic acid (7), camphor, 
ethyl alcohol (?), carbon bisulphide, ether, pentane, 
amyleno, auetylene, benzene, and p-xylene are fiomplcttily 
miscible, in the liquid condition, with liquid carbon 
dioxide, the solubility curve being throughout below the 
curve representing the critical temperature of solution. 
In other cases, the solubility curve cuts the oritical 
temperature curve, e.g., with naphthalene, phenan- 
throno, iodoform, yi-dibromobenzene, borneol, substituted 
nhenols (exciqit nitrophenol), p-chloro- (or biomo-) nitro- 
nonzone, 1.2.3- and 1.3.2- diohloronitrobenzone, phthalio 
anhydride, succinic anhydride, «-naphthylamine, urea, 
bonzamide, and nearly all inorganic substances with the 
exception of gases. In still other instances, the sub- 
stances in the liquid condition are partially soluble in 
liquid carbon dioxide, the solubility being increased on 
heating, in the case of bromoform and propyl, butyl and 
isobutyl alcohols ; and diminished in the case of urethane, 
thymol, <)-nitro])heuol, nitrobenzene, the mono- and 
iliehloro-nitrobenzenos not previously mentioned, and 0- 
bromonitrobenzeno. 

iaquid carbon dioxide resembles liquid cyauogen in 
possessing only a small solvent power, and in this respect, 
differs sharply from liquefied sulphur dioxide and ammonia, 
which are good solvents for inorganic salts, and from 
liquefied hydroithloric, hydrobroimc and hydriodio acids, 
and hydrogen sulphide, in which many organic substances 
are ca«ily soluble. — A. B. 


Cfdorine gas ; Use of — — under moderate pressures in the 
chemic^ arts. E. A. Ashcroft. Eleotrochem. and Met. 
Iiid., 1906, 4, 91—94. 


The use of chlorine under moderate pressures is possible 
only if the gas be perfectly dry, m which condition it does 
not attack any of the ordinary metals. For compressing 
the gas, the author obtamed satisfactory results only by 
the use of ordinary metal reciprocating pumps witli 
displacement plungers and oil-seals. The chlorine was 
dried by moans of zinc chloride. For lubricating pur- 
poses and for the oil-seals, chlorine-proof whale oil was 
used, which was prepared in the following manner : — Good 
sperm whale oil was treated with chlorine until chemical 
action (indicated by rise of temperature) ceased, and was 
then treated with zinc oxide to neutrahse acidity. 

The author states that of many oils tried, the treated 
whale-oil was the only one to prove quite satisfactory. 


Ozone ; Conversion of oxygen into at high tempera- 

tures ; and oxidation of nitrogen. F. Fischer and F. 
Braehmer. Ber., 1906, 89, 940—968. 

Ozone may be formed from oxygen at high temperatures. 
It has often been suspected, but never satisfactorily proved. 
Ozone being endothermic, should be more stable at high 
temperatures, and the great rapidity of its decomposition 
as the temperature faUs, no doubt accounts for the feet 
of its formation never having been demonstrated. The 
authors have exposed oxygen and air to high tempera- 
tures, produced both by chemical and by electrical means, 
in the immediate presence of liquid air or oxygen, so as to 
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are wound in the form of ** cheeses ’* or bobbins, before 
, being placed upon the inner, perforated tube on which 
they are dyed, is disused with, the yams being wound 
upon a tube, a (see ngures), and forced from this, either 
directly (one end, c, of the tube being in this case made 
to fit into the dye-tube), or, indirectly (over a solid end- 
piece, /), on to the perforated pipe, 6, of the dyeing 
apparatus. To the bottom of the latter pipe a plate, g, is 
attached (Fig. 4), above which the bobbins are placed suc- 
cessively in position. When almost the whole length of 
the pipe has oeen covered by the bobbins, a second plate, 
h, to which a sleeve-pipe is affixed, is fitted to the top. 
Pressure is applied to the upper plate to bring the two 
plates nearer together and so to compress the bobbins 
and cause them to form a compact mass around the 
central pipe. The dyeitjg is then performed in the usual 
manner by drawing or forcing dye-liquors alternately in 
opposite directions through the yarns. Afterwards the 
pipe with the yarns upon it is withdrawn from the dyeing 
apparatus, ant), the 6over plate being removed, is placed 
in an inverted position above a portable unwinding tube, 

/, upon which each bobbin is in turn received and from 
which the yarn composing it is unwound. — E. B. 

Paintings ; Producing fast to washing, on textile 

tissues, E. Hottenroth, n</e Clo6t6- Brown. Fr. Pat. 
368,664, Oct. 16, 19(15. 

Paintings, fast to washing with water and to soaping, 
are produced upon tissues, &c., by means of mixtures con- 
taining, in addition to a pigment, an agglutinant. suoli as 
gum arabic. and a bichromate, e.g., potassium bichromate. 
Each tint or layer of colour is separately applied, in dull 
daylight or non-aotinic light, then exposed to light and the 
tissue, &o., washed and dried.- -E. B. 

Waterprooi tissues and a process of manufacturing the 
same. E. A. Bond. Fr. Pat. 358,019, Oct. 18, 1906. 
Tissues, cordage, &c., are rendered impermeable to water 
by a passage, at a t,ein|H'raturo of about ‘iOO'^ C., tlirough 
nielted bitumen (bitumen melting at about 175"* (J. is 
suitable), the excijss of the latter being removed by means 
of squeezing rollers, followed by pas.sages first through 
the air to cool and partially set tlie bitumen and thou 
tlirough a box contaimng a suitable “ siccative,” e.g., 
steatite. 'J’lie goods may, if desired, bo afterwards passed 
between polishing rolleis to render their surfaces smooth. 
The materials thu.s treated, it is stated, may be employed 
with advantage in place of niatenal.s made waterproof j 
by means of indiarubbcr or tar. — E. B. 

VL-^-COLOURING WOOD, PAPER, 
LEATHER, &c. 

(Continued from page 203.) 

Enqtjsh Patent. 

Printing machine for uxdl-paper. J. Wood, Ramebottom, 
Lancs. Eng. Pat. 13,607, July 1, 1905. 

The mam backing-bowl of the printing machine in sup- 
ported in slotted bearings and can be raised out of contact 
with the printing rollers by means of an arrangement of 
levers. Tdie main driving wheel is connected to the bowl 
by means of a suitable elastic coupling so arranged that 
the driving wheel is not thrown out of gear by raising 
the bowl, but continues to drive the colour “ sieves ” ana 
printing rollers, and so keeps the colour uniform. — A.B.S. 

Vn.~ACIDS, ALKALIS, AND SALTS, 
AND NON-METALLIC ELEMENTS. 

(Continued from page 266.) 

Chamber process / Intensive working of the . M. 

Neumann. Z. angew. Chem., 19()6f 19 , 474 — 481. 
CoNTBOVEasiAL. A reply to and critioisin of the papers 
of Lfity (this J., 1906, 921) and Niedenfuhr (this J., 
1906, 120).— J. T, D. 


a. VII.— ACIDS, ALKATJS, SALTS, Ac. 


Alkali chromates. F. A. H. Sohreinemakers. Z. pbyaik. 
Chem., 1900, 66 , 71—98. 

The results of further work on the alkali ohromates are 
given (see this J., 1906, 1170, 1171). The tri- and tetra- 
ohromates of sodium are soluble in water without deoom- 
position. The solubility of the alkali mono- and biohro* 
mates in water is shown in the following table : — 

1(X) grma. of water at 30° C. will dissolve : 


Ammonium chromate 40.46 grins. 

Potassium chromate 64.01 „ 

Sodium chromate 87.30 „ 

Lithium chromate 99.94 „ 

Ammonium bichromate 47.17 „ 

Potassium bichromate 18.12 „ 

Sodium bichromate 197.6 „ 

Lithium bichromate 130.4 „ 

—A. S. 


Borates of the alkali metals and of ammonia [and harium'\.. 

A. Atterborg. Z. anorg. Chem., 1906, 48 , 367 — 373. 
Five different potassium borates are obtainable, viz,, a 
monoborato, K20.B20 r, 3H2(), which crystallises only from 
alkaline solutions : its aqueous solutions^ dissooiate, a 
diborate being obtained, viz., K20,2B203,4H20. Two 
other di borates, crystallising with 6| ana 6 mols. of water 
respectively, are obtained from aqueous solutions con- 
taining 1 mol. of potassium hydroxide to 2 of boric anhy- 
dride. A potassium pentaborate, K2(J,6B203.8H20, 
ha.s been pr<^pared by Laurent. Sodium mono borates 
containing 4^, 6^ and 8 mols. of water of crystailisation, 
were all obtained from solutions containing equal mole- 
cules of sodium hydroxide and boric anhydride. Sodium 
diborate crystallises with 6 and with 10 mols. of water j- 
a sodium }xuiitaborate, Na20,6B203,10H20, was also 
obtained th(^ aqueous solutious of which partially dissociate. 
An ammonium diborate, (NH.4)20,2B2()3,6H20, and a 
pentaborate, (N 114)20, 6B203,8H20, are obtainable: the 
latter was prepared by adding ammonia to hot boric acid 
solution in the proportion of 1 mol. of ammonia to 3^ of 
boric acid. In no case could tr borates op tetra- 
boraU^s of the alkali metals or of ammonia be prepared. 
Barium forms two monoborates, crystallising with 2 and 
4 mols. of water respectively, and a sesquiborate, 
2BaO,3B2()3, 71120 ; this last was obtained by adding boric 
acid solution to excess of baryta waiter ; when heated 
with baryta water, this sesquiborate is converted into- 
the monoborato crystallising with 2 mols. of water; 
that with 4 mols. of water is produced by heating boric 
acid for a long time with excess of baryta water. — T. F. B. 

Magnesium permanganate as an oxidising agent. A- 

Michael and W. W. Gamer. Amor. Chem. J., 1906, 

I 86 . 267—271. 

.\niiyi>bous magnesium permanganate is a much more 
owerful o.\idiBiEg agent than the potassium salt. It U 
est i^repared by Mitscherlich’s method: by the inter- 
I action of barium nermanganat.e and magnesium sulphate. 
It was found to bv insoluble in many organic solvents, 
forming stable solutions only in glacial acetic acid and 
in pyridine. It dissolves in methyl alcohol which ia 
slowly oxidised, but ethyl and propyl alcohols are attacked 
at once. Methyl and ethyl acetates also dissolve it 
slightly, the solutions being tolerably stablq. It is best 
used in glacial acetic acid, sino.e pyridine has a remarkable 
inhibiting effect on its action. Propionic acid and its 
higher homologues and the hydroxy- and keto-acids are 
inunediatelv destroyed by it. Aliphatic ketones are at 
once attaefeod, though potassium permanganate decom- 
poses them with difficulty. Thus, a solution of potassium 
permanganate in acetone may be boiled without decom- 
position, but this solvent is at onoe oxidised by the mag- 
nesium salt. Even benzene, as well as its derivatives, may 
be oxidised completely to carbon dioxide and water, and 
the aliphatic hydrocarbons, from hexane upwards, give 
the same products. — F. Sodn. 

Lead chloride and lead acetate; Reactions between 
J. White. Amer. Chem. J., 1906, 86 , 217 — 227. 

The author has studied the reactions determining tiie 
solubility of lead chloride in lead acetate solution, and 
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and cbied, may be used in producing antimonial colours 
or may be reduced to metal. To separate arsenic from 
an antimonial solution containing it, freshly precipitated 
antimony sulphide is introduced into the solution, which 
18 boiled, when the arsenic is jirecipitated as sulphide. 

— E. S. 

Anliftiomi oxides and other metallic oxides: Manufacture 

of . (1. U Gentoii. Fr. J'at,. .350,075, Nov. 2, 

1905. 

The vapours and fumes from the roasting kiln are drawn 
through a series of vertical connected rectangular channels 
contained within a rectangular sheet iron vessel through 
which cold water continually flows. The channels 
communii'.ate by arched I'ontin nations above, and ojxm 
through the bottom of the vessel into a vacant closed 
compartment for each pair of the channels, so that the 
vapours ore led successively down and up through the 
cooled channels, and at the end of the series of such 
channels into a condensing chamber, in which, it is stated, 
pure antimony triox idc, free from the insoluble oxide, j 
collects. —E. S. I 


IX.— BUILDING MATERIAIB, &c. [Aprllie, 1W6. 

powders, by precipitating in aqueous solutiona, silioatea 
and borates of alkali, alkaline-earth or heavy metals. 
The claims also include the articles thus obtained, and 
their application in ceramic industries. — W. C. H. 


IX.~BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued from page 267.) 

Sand-lime brick. E. W. Lazell. Engineers’ Club of 
Philadelphia. Nov^ 4, 1905. Eng. and Mining J., 1906, 
81, 374- 376. 

The author describes the manufacture, properties, uses 
and advantages of sand-lime bricks. A comparison of 
sand-lime brick with ordinary clay-brick and sandstone 
is given in the following table: — 


1 (Yushlng CruBhma wet, > Freezina. Crushina after 

I strength. Atworption, after nbenrption, percentuge J freezing. 

Material. i lb. per sq in. per cent lb per sq. in. t loss In weight. lb. per sq. iu. 



f Aver 

2718 

Sand-lime brick, common .... 

...\ Max 

30,36 


( Mlm 

2136 

Sand-llmo brick, face 


6026 


J Aver. 

3014 

Sand-lime brick, common. . . . 

. . . Mux. 

4000 


i Mill 

2100 


1 Aver 

2326 

Clay-brick, common 

. . . Max. 

2687 


(Min. 

1891 


( Aver. 

4288 

Clay-brick, hatd-burued . . . 

. . . Mn\. 

4494 


1 Min 

3976 


( Aver. 

4469 

Clay-brick, reprcsficd fronl . . 

. . . •! Max 

6108 


1 Min. 

3886 

Indiana sandstone 


41.62 


Arsenic, sulphide; MeJhnd of utilising crude . F. 

Howies. Fr. J‘at. 350.028. Oct. 31, 1905. Under 
Int. C’onv,, Nov. 8, 1904, 

Rkk Eng. pat. 24,198 of 1904 ; this.!., 1905, 1230. —T. F B. 

Vin.-GLASS, POTTERY. AND ENAMELS. 

{Continued from page 207.) 

Enulisii Patent. 

Pigments from glass; Manufacture of permanent . 

J. B. Bennett and J. Mastin. Eng. Pat. 15,398a, 
July 27. 1905. XlllA., page 325. 

United States Patent. 

Glass; Manufacture of . F. L. O. Wadsworth, 

Morgantown, W. Va. U.S. Pat, 814,631, March 6, 1906. 
The process described of forming glass sheets consists 
in rolling a mass of glass into sliccts between non-absorbent 
surfaces, and interposing a gaseous fluid film, c.g., of steam, 
between the glass and the forming surface, at the point 
of application of pressure, and discharging the gaseous 
fluid, as the sheet is formed. In the case of glass with a 
pattern -surface, the glass is spivad over a pattern-forming 
surface, and comes into direct contact with it, only after 
the gaseous fluid has been discharged. T’he table on which 
the glass is spread, is provided with a channel in which 
a piston works, and as this moves along, it forces steam 
through openings in the forming surface, and the rear part 
of the piston draws off the fluid from the openings it has 
passed.— W. C. H. 

Fbench Patent, 

Ceramic colour a and fluxes ; Pre^ration of by 

prtcipilalion. H.. Renoul. Fr. Pat. 368,988, Jan. 7, 
1905. 

The ceramic colours and fluxes are obtained in impalpable 


lft*07 0-41 302:1 

— ]H26 I — 3067 

— 1450 — 2966 

12‘.H7 305N 0-20 676.5 

14-00 „ 


16-65 1017 0-74 2216 

2145 — 2660 

1702 — 1875 

9-16 463:i 0>1K 4677 

— , 5564 — 4804 

— .397.5 4066 

10-71 I 4431 0-22 4666 

— 610.S — 4937 

— I 3807 - 4097 

6‘6.6 I — 0-:j7 5661 

-A. S. 

’ Cement testing. 0. H. Klein and S. F. Peckham. Report 
on Portland cements. J. ('. Hcrtle and W. H. Black, 
July 27. PJ05. XXlll., page 338. 

English Patents. 

, Wood : Composition of matter for impregnating . 

i K. H. Wolnmn, Idawcicbc, Germany. Eng. Pat. 7043, 
April 3, 1905. 

See Fr. Pat. 353,181 of 1905; this J., 1906, 971.— T.F.B. 

Cement from furnace slag; Manufacture of . H. 

Colloseus, Berlin. Eng. Pat. 3619, Feb. 21, 1906. 

' Under Int. Conv., Nov. 3, 1904. 

I See Ft. Pat. 350,276 of 1905 ; this J., 1906, 1307.— T.F.B. 

i Cements ; Process for manufacturing hydraulic binding 

\ substances or . A. J. Boult. London. From M, 

I Roicho, Paris. Eng. Pat. 4194, Feb. 28, 1905. 
j Calcium hydroxide is mixed with cement- forming oxides 
or hydroxides in the proportion of not more than 2 mols. 
to 1 mol. of silica, alumina or ferrio oxide, and the mix- 
ture is heated witli w’ater imder pressure or exposed to 
the action of superheated steam. The acid material 
must be very finely ground, leaving not more than 20 to 
I 30 per cent, residue on a 4400-mesh sieve. Other oxides, 
j e.g., of chromium, manganese, zinc, copper, tin, antimony, 

' may be used as the acid material if coloured cements are 
I desired. Portland cement may be made by calcining a 
i mixture of the proper ingredients after treating, as above, 

I the whole or a part, of the mixture. Artificial stone may 
I be obtained by adding silicious sand to a mixture treated 
as above and again steaming. — A. Q. L. 

, Cement ; Manufacture of Portland . The Associated 

Portland Cement Manufacturers (1900), Ltd., H. K. G. 
Bamber and G. R. M. Layton, all of London. Eng. 
Pat. 6765, March 18, 1906. 

The rotary cement kiln is made in two parts, whiob may 
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be revolved at different speeds if necessary. The raw 
materials are dried in the upper part and are ))revenled 
from falling directly into the lower part of the kiln by an 
annular diaphragm w’hich, however, allows the passage 
of hot gases upwards. Instead, the dried raw materials 
fall through a series of apertures into a shoot leading 
to a grinding machine, being made to pass through a 
trap on their way in ordisr to prevent hot gases from reach- 
ing the grinding machine, and are then raised and again 
introduced into the lower part of the kiln through a 
second series of apertures, the whole being done without I 
sensible loss of heat. — A. C. L. I 

i 

Clinker from refuse destrucior furnaces; Treaimcni of 1 

. J. A. Brodie. Eng. Pat. 7021, April 10, 1005. 1 

XVIII^., page 332. 

JSali jHins ; Treatment of pan scale of , and of its 

products and apparatus used. F. Pale. Eng. Pat, 
10,722, May 23, 1906. VII., page 316. 

{Cemeut] kilns; Hotary — . VV. R, Warren, New 
\ ork. Eng. Pat. 17,457, Aug. 29, 1906. 

.Skk Fr. Pttt, 36S,227 of 1906; this J., 1900, 182.— T.F.B. 

Umted Statj]h Patents. 

Cement-kiln. T. A. Edison, Llewellyn Park, N.J. U.S. 

Pat. 813,490, Feb. '>l\ 1900. 

This invention relaU's to kilns of the rotary tyis*. and 
conijirisoH a pair of eylindrieal .sections with abutting 
flanges, and a shoe to cover the Hauges ; tlie shoe eonsisls 
-of two sots of L-^haped seetions, plaeed opposite to each 
other, and seeureil to the Hanges by seeimng-flanges, and 
having bearing surlaees, the seetions of one set being 
placed so as to “ break joints” witli the other set. ^ 

W. V. 11. 

Cemeui-burniuy jtroeess, and appanitus therefor. R. E. 
Eldrcd, Jirookline, Mass., Assignor to Combustion 
Utilitii'S \>)., New York. C..S. Pat. 813,027, Feb. 27, 
1900. 

Ao(’oiii)iN(} to this invention eeinent-forming material is 
fed into the iip}K*r end of a reverberative chain her, or 
rotary kiln. Adjacent to the lower end of th<' ehamlsT is 
an external fuel bed, from which a calcining ilaine of low 
temjierature is supplii^d. This llame is regulated by 
moans of a gaseous diluent pas.s<'d through the fuel 
from below upwards; the diluent suggested is a portion 
•of the stack gases, which are <lrawn through a pijie from 
the stack, and introduced below the grntt; by nu'ans of 
a fan. I'o priHluec a lotiiil inbrnsiticatioii of this tiame 
to raise it to a clinkering teinju'rature, a jet of air is 
introduced into the chain l>er, to intorcepl the llame or 
gas current, and is directed on to the material on the floor 
of the chamber ; this jet commands the outlet end of 
the chamber. The external fire-box is separated from 
the burning chamber by a partition, arranged to form a 
number of openings irf the chamber, one of which is com- 
manded by the jet-noz/le, mounted on the partition. 

— W. C. H. 

-CemeiU- kilns ; Heat-regulator for . C. Ellis, Assignor 

to Combustion Utilities Co., New York. t^.S. Pat. 
813,630, Feb. 27, 1906. 

The apparatus described comprises a kiln, of the rotary 
type, and a regenerative chain bt^r, for abstracting heat 
from the waste gases. The regenerator consists of a 
number of chambers lined with refract-ory materials, and 
between these chambers, others, provided with baffle- 
plates, for collecting dust. Means are provided for with- 
•^awing a portion ot the waste gases, after passing tlirough 
the heater, and adding it to the heated air. The gas-exit 
•end of the kiln is provided with a ** housing’* to which the 
ehimney stitck is also connected. Immediately below the 
•chimney, and connected with the ** housing,” is a oham^r 
of the regenerative air-heater, for abstracting a portion 
of the waste-gases from the “housing.” — W. U. H. 


Cement and cement cmdruction ; Method of ireoting , 

M. Toch, Assignor to H. M. Tooh, Now York. U.S. 
Pat. 813,841, Feb. 27, 1906. 

The method of treating Portland cement construction, 
to render it oil- and water-proof, consists in applying to 
the surface a suitable organic acid, such as an acid resin, 
or a com|>ound such as calcium resinate ; the solution 
may also contain a vegetable drying oil and a diluent. 
A mixture containing a dissolved resin and a pigment 
may be ajiplied to the former layer. — VV. C. II. 

Binding agent and process of making same. L. Weiss, 
Budapest, Austria-Hungary, U.H. Pat. 814.490, 

March 6. 1906. 

See Eng. Pat. 4939 of 1904 ; this J., 1904, 607. — T. F. B. 

X.~METALLURGY. 

{('oniinned from page 270.) 

Cupriferous tailings: ('yanide treatment of — by the 
, sidphurie arid process. VV. S. Blown. Inst, of 
I Mm. and Met.. March 16, 1906. [Advance proof]. 

I The tailings w ere produced many years since at the Cob ar- 
! Chesney Mine, ('obar, N.S.W. Shallow rectangular 
; wooden vats, eacy holding about 26 tons, wore provided 
I for the preliminary acid treatment. When loaded with 
I ore, from 10 to 12 tons of dilute sulphuric acid were 
i piiinpiM on and then tlrained off slowly and intermit- 
[ tently through a launder. The first portion of this acid 
! wash never showed any free acid, later portions were 
! either made up with sulphuric acid for use with another 
j charge or nm to waste. Twenty-ttve tons of water were 
I then run through as a wash, followed by a second wwh 
j of about half that quantity, the total treatment occupying 
i 48 lioiirs. All the solutions were passed through the 
' precipitating boxes, which were loaded with scrap sheet 
j iron. 'I'he washed ore from three acid vats, after being 
I covered with 0-6— 0-8 ))or cent, of lime, was run out and 
! trucked to cyanide vats, each holding 76 tons of tailings, 
j Fifteen tons of weak cyanide solution witro first 
I applied to displace the weak acid present. This was run 
I to a special sump and Hubsequently used as a final wash. 
After draining off this weak solution, from 60 to 60 tons 
of 0*3 per cent, cyanide solution were pumped on and 
drained off in several separate portions ; this was followed 
by 20 to 30 tons of weak solution, and finally by 16 tons 
of wash. Zinc-box priicipitation was employed for the golds 
PYom the Ist to the I Ith of October, 460 tons of UUing. 
were treated which yielded 167*7 oz. of gold. The average 
valueof the tailings was 9 dwt. 4gTs., of which 81*1 percent, 
was recovered. 20*1 lb. of 92 per cent, sulphuric acid 
were used per ton of tailings or 6 ’6 lb. in excess of the 
theoretical requirement; 7*1 lb, copper per ton were 
recovered. Tlie cyanide consumption was 1*6 lb., the 
scrap iron used cost 1.6d., the lime cost 3s. 6d., and the 
zinc 2s. Od. per ton of tailings. The working solutions 
1 seldom showed over 0*3 fsir cent, of copper, the shipments 
of precipitate averaged about 60 per cent of copper, 

! the remainder consisting of iron and silica. The produce 
I of the zinc boxes was extremely base, both copper and 
1 lead being present in notable proportions. After treat- 
i raent with sulphuric acid, bullion 900 fine was produced. 

— J. H. C. 

Alloy. U.S. Customs Decision, Jan. 16, 1900. 

The United States Circuit Court of Appe.al8 held that 
an alloy cornjioswl of iron 62 per cent., manganese 6 per 
cent., end tin 32 per cent., and used in hardening bronze, 
is dutiable at 20 jier cent, ad valorem, under paragraph 1H3 
of the tariff, as a ” metal unwrought.” The claim of 
the importers that it was dutiable by similitude to ferro- 
manganese at 4 dols. per ton, under paragraph 122, was 
overruled. R. W. M. 

Gold- zinc and add-cadmium alloys. R. Vogel. Z. anorg. 
Chem., 1906, 48, 319-346. 

Gold forms three chemical compounds with zin^ corres- 
ponding to the formul® AuZn, Au 3 Zn 5 and AuZos, and 
two with cadmium, represented by Aii 4 Cds and AuCdg. 
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Microphotograpbs are given showing tbo structure of 
certain metallic mixtures, and also the cooling curves 
of the gold-zinc and gold-otwlmium mixtures.— T. F. B. 
Silver-zinc ulloyn. C. 1. Petrenko. Z. anorg. Chera., 
1900, 48 , 347-303. 

CoNCLUSiVK evidence was obtained of the existence of 
four alloys of silver and zine : these correspond to the 
tnrmnla) Ag 3 Zn 2 , AgZn, Ag 2 Zn.j. AgoZn^. — 'J'. F. B. 

Ft rrtJtnagneiic alloys of non-magneiic metals ; lipAiahr » 

. K. Haupt. Naturw'. Kundseh., PJOO, 21, 

OP— -71. Cheru. (!entr., 1000. 1, 000. (See Ihis J., 
1004, OHG; 1005, «50, 1237.) 

At high teniia'ra lures all metals lose their iiiagnetisability. 

For iron the transformation ]ioint is at about 8tKP ( 
and for nickel at about 400 (’. In the case of manganese- 
aluiniuiuin bron/es, the transloimatioii temperature uses 
ns the proportion of manganese is increased, and also, if 
the percentage of manganese is kept constant, as the 
proportion of aluinmium is increased. An alloy con- 
taining 01 per cerO. of copper, 27 per cent, of manganese 
and 1*2 per cent, of aluminium, is still mugm^tisable at 
310^ ('., but an alloy of 70 per cent, of copper. 10 per cent, 
ol manganese and S per cent, uf alnmininm becomes 
non-maguetic at lOtf am) it eontainiiiat»*d with lead, 
at (K)'"— 70'' (A Stronger Inciting diminishes the 
magnetisahility iK^nnaiiently. Tlie maximum magneti- 
sability is attained in the ease ot < alloys containing 
manganese and aluminium in the propotdiouR of their 
atomic weights. 'I'lu! analog\ between tbe Isdiaviour of 
the inaiigaiieHc-aluminiuiu hronzes and the. magnetisahl(» , 
manganese salts and their solutions is lavourahle to the [ 
assumption tlial tliesi^ bronzes are solutions ol manganese- > 
alumiiunni coiniioundH in cojuxm'. Manganese-aluminium 
bronzes renuiiii lerioimigneiic even on addition of other : 
non-magnetie metals ; lead, tor example, increases the , 
magnet isa hi hty appreciably — A. S. 

Bronzva : Malleable magnetic . F. lleusler’ 

ISitzungsber. (h;s. Belord. ges. ^NaturwissensiBniteii zu ! 
Marburg. Nov., 1905, 98—99. Cliein. Centr., 1900, 1 , 
817. 

Aittkk referring to previous wtak on the magnetic alloys 
free from iron, discovered by the autlior (see tins J., 1904, ' 
985 ; 1906, 850. J*237). attention is drawn to the important 
fact that certain maiiganeBo-Hlumiiiium bronzes rich in 
copper, which can he strongly magnetised, are capable of 
being forged. Tlic forged alloys lose their magnetic 
properties when quenched in water, hut become mng- j 
netisahle again on keejiing. (See preceding abstract.) 

— A. S. 

Aluminium, comper arid aluminium-bronze ; Tensile 
overstrain ana recovery of . A. Morley and (.J. A. 
Tomlinson. IMiil. Mag.. 1900, 11, 380—392. 

Kwino (Roy, JSoc. T’roc., 1895, 58) has shown that the 
overstrained state, in the case of iron and steel, gradually 
disappears, and that the material approaches its 
original condition after a suflicienl interval of tune. Muir 
(Phil. Trans. Roy. Hoc., 1899, 193; this J., 1901, 254) 
found that this recovery is greatly accelerated by heating 
the metal to such moderate temperatures as KMP (’. 
The authors have investigated the cases of overstrained 
aluminium, copper and an aluminium- lironzc composed 
of aluminium, 10, and <’opper, 90 per cent. As with 
iron and steel, overstrained aluminium recovers its 
properties with rest, and more quickly by the apjilicatioii 
of heat. The recovery is nearly complete after 14 days, 
whilst Muir found that steel shows recovery to greater 
hardness than the original in IT days, (.upper is either not 
altered by overstrain, or if altered, it recovers its jiroiKirties 
very rapidly. With overstrained aluminium- bronze the 
recovery with lapse of time is slow, hut is very rapid 
under the influonce of a moderate degree of heat. 
Mechanical vibration increases the injurious eflfects of 
overstraining and retards the recovery in the case of 
aluminium bronze, but has no appreciable influence on 
overstrained aluminium. — A. S. 

Copper ; Action of sulphuric acid on . C. H. Sluiter. 

Chem. VVeekblad, 190(1, 8, 63-«0. Chmn. Centr., 1906, 
1, 903—904. 

Thk author uftholds the “ reduction theory ” of the action 


of sulphuric acid on copper and gives the foUowring equa- 
tions as representing the reactions ^ 

C!u + H2804==(NiS(J 4 + 2H ; 2H + H2S04^S0a + 2Hg0. 

It is stated that the only plausible explanation of tho 
formation of copper sulphide is that the sulphur dioxide 
produced lirst, is further reduced to hydrogen sulphide by 
hydrogen. That hydrogen is present among the reaction 
products was proved by an experiment in which a nitro- 
benzene solution of sulphuric acid was heated with copper 
to 130’ (7, when it was found that aniline was formed. 
Nitrobtuizene is not affected by heating with 96 per cemt. 
sulphurie acid to 200'^ or by heating with water and 
co])per to KHt C., and is not leduoed by sulphur dioxide. 

-—A. S. 

Copper Mulphate ; Decomposition of the aqueous solution 
of — tty alumiuium alloys. H. Pecheux. Cornptes 
rend. 1906, 142, 675—577. 

Thk author’s experiments show that magnesium- 
aliiminiuin alloys acting on aqueous copper sulphate 
solution bring about a reduction of the water and evolution 
ol hydrogen, solely <lue to the action ol th(‘ magnesium ; 
and a reduction ol the copper sulphate with a deposition 
ol red t O]»per entin-ly due to th(‘ alummium. 

'I'ln-alumiuiuin alloys causi* a similar ilceomposition 
which, however, stoph very soon, the alloy becoming 
coated with an insoluhh' surface tilm of alumina. 

— K. F. A. 

Sil'icvn ehloiule ; Action of , on cobalt. F. \ igoiiroux. 

(’oniptes reiul. 19U6, 142, (i35 — 637. 

At a high temperature, cobalt renols on silicon chloride to- 
forin cobalt chloride and silicide ; the action censes when 
; the silicon content of th(‘ resuliK' (from which the cobalt 
' chloride is separated by volatilisation) is 19 — *20 per cent., 
corresponding to the loimula C’o.^Si.— -«). i. lb 

Platinum and iudium salts ; Action of sulphuuc acid on 

tn preseuce of ammotnnm sulphate. [Detection 

1 of iTidtiim III commercial ph[tinHhi.\ M. Foh'qnne. 

vn., pag(‘ 314. 

Meicury ons ; Assay of — . C. T. Holloway. X.Klll., 
i page 338. 


Mineral production of Canada. Fug. and Mining J., 
Match 17, 1906. 

A tkeliminaky report, issued by the (icological Survey 
of Canada, shows thsl tlu* iiiiueral production of the 
Honiuiion during the year 1905 was valued at 63.574.707 
dols., as compared with 60,073,987 dols. in 1904. As an 
indication of the enormous increase m the mineral industry 
of Canada, it may be slated that the production m 1896 
was 22,584,513 dols.. and m 1886, 10,‘221,255 dols. 

The following is a tabulated slaleiuent ot last year’a 
production 

Mineral production of Canada in 1905. 


Product. 


(*opper 

(loTd . 

Iron ore (exiuats. efttimated) , . ton 
Pig Iron trom Canadian ore . . .. 

Lead •9. 

Nickel 

Silver ez 

Cobalt 

Other metallic products, including 
zinc 


Quantity. 


. lb. 47,507,602 


116,770 
70,554 
65 , 961,000 
18 , 876.315 I 
6 . 974.875 j 


Total metallic 

Kon-Metallic. 


Asbestos , 
Asbestle ... 
Chromite . . 

Coal 

Corundum . 
Felspar .... 
Crapliito . . . 
Grindstones . 


Gj.p.»n> 


imestone for flux in iron 
furnaces 


60,670 
17,694 
8,676 I 
8,776,933 I 
1.044 ; 
11,700 I 
641 

6.172 I 
435.089 I 

341,614 I 


7.420,451 

14,486,833 

126,110 

1,O47,80(> 

2,684,084 

7,660,62ft 

3,606.967 

100,000 

180,00a 

87,160,880 


1,480,359 

16,900 

93,301 

17.668,616 

149.163 

23,400 

17,032 

67,200 

681,643 

258,750 



April 16. 1906.] 


O. X.-~MirrALLURGY. 


319 


Product. 

Manganese ore (exports) short ton 
Mica 

Quantity. 

22 

Mineral pigments— 

Barytes „ 

Ochres 

3.360 

5,106 



Petroleum bbl 

Phospliat)*. tou j 

PSTih’B 

Salt 

Talc 

Tri polite ,, 

Total non-metallio 

034,096 

1,300 

32.744 

4.'i,370 

600 

200 

STRUCTUU-VL MATPilHALS ANI> CLAY 
PHonrcTs 

Cement, natural rock bbl 

.. I'nrtland ,, 

Flagstones 

1 

14.184 1 
1,346.547 ; 

Granite 


Hands uiul gravels (exports) tons 

Sewer pipe . 

366.935 1 

Sluti! 


Terra-cotta, liri'-prooflng. Ac 


IbiildinK inakTial, Including bricks, 
building stone, lime, Ac.... 

i 




Total struct ural inalcrltils and clay I 
products I 


Estimated value of mineral products 
not returned 

Total, 3U<I5 


Value. 


1,720 

168,043 

7,600 
.34,676 
100,000 
314.240 
849,687 
8,426 
123 674 
3 J 0,858 
1,800 
3 600 


I22.266.803 


t 

10,274 

1,013,740 

7,660 

200,666 

162,806 

382.000 

21..668 

64.892 

6.095.000 


68,8.57,484 


.300.00i) 

46K.574.707 


The e.vportw «»l iiurioralH fn)ni Canada in 1005 were 
as lollow : — 


Products 


Quantity, Value. 


Arsenie II) 

Asbestos ton 

Barytes ewt 

tUiromite ton 

( oul . 


108,000 

47,831 

34,488 

6,042 

1.035.287 


6,400 
1,386.1 1.6 
14,343 
46,072 
4.029,467 


Felspar 

Gold bearing nuartz, dust, nuggets, 

9.161 


27,660 

13,706,969 

Gypsum, mule 

(on 

359,246 


388,474 

Copper, tine in ore. Ac 

lb 

40,470,879 


6,401,490 

,, black or coarse, and In 



i 


pigs 


269,982 


42,383 

Lead in ore, Ae 


40,350,792 


1,011,665 

.. pig, Ae 

rr 

1,306,611 


34.886 

Nickel, in ore. Ac 


17,318,050 


1,569.693 

riatliiuin, in ore coneentrates, Ac 

oz 

16 


283 

Silver in ore, Ac 


4,740,742 

1 

2,777,218 

Mica 

lb. 

1,087,781 


170,049 

Mineral pigments 

,, 

707.247 

1 

7.704 

„ water 

gal 

4,173 

1 

2,137 

Oil— 



1 


Crude , 

M ' 

36 

i 

2 

lleflned 


7,228 

1 

2,078 

Ores - 



1 


Antimony 

ton 

626 


27,118 

Iron 

'■ 

168 289 

I 

407,881 

MangancHc 


22 


1,720 

Other ores 

' 

17.383 


687,565 

Phosphate 


40 

j 

1,253 

Plumbago, crude 

ewt. 

5.088 

1 

7,596 

Pyrites 

ton 1 

19.756 


65,767 

Salt 

lb. I 

1,447,728 


6,112 

Sand and gravel 

ton 

306,936 

1 

152,805 

Stone, ornamental 


2,878 


898 

„ building 

M 1 

69,355 


12,191 

„ for manufacture of grind- 

1 




stones 


609 


7,407 

Other products of the mine . . , 




1 71.331 

Manufactures — 





Add (sulphuric) 

lb. 

232,203 


! 2,718 

Bricks 

.M. 

764 


' 5,808 

Aluminium in bars, Ac 

lb. 

2,535,386 


: 508,219 

Aluminium, manufactured . . . 




1 1,668 

(jement 




1 3,143 

(liRy 




85 

Coke 

tou 

110,071 


509,908 

GrindsUmcB, manufactured . . 




17.461 

Gypsum, ground 




2,673 

Inm and value 

1 



, 1,287.668 





86,723 

Metals (n. o. p.) 

j 



1 01,946 

Plumbago, manufactures of . . 




1 618 

stone,, rtrnfl,mftntAl 




8,107 

„ building 
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English Patknth. 

SUd ; Jmpta. in the conversion of iron tn4o . R. 

SimpHon, Swansea. From I). I. R. Simpson, Johannes^ 
burg, lYansvaai. Eng. Pat. 5817, March 20, 1906. 

The molten iron is run by moans of a trough from a blast- 
furnace into a self-contained convertor moving on 
rails to the desired point, and provided with tuyeres, and 
with means for receiving and discharging the metal, or 
else tho metal is run continuously through a shallow 
ladle provided with an overflow arrangement, a blast of 
air being forced tliroiigh the metal during its passage 
Uirough tho ladle. — ^A. ({. L. 

Sted : J///rtw/ac<i<rc of a substance to be used for (he im- 

prorement o/ inferior qualities of . C. L. Hoffmann, 

Herlin. Eng. Pat. 13, 141, June 20, 1905. 

Skk Fr. Pat. 35.5,780 of 1905 ; this J., 1905, 1239. -T.F.B. 

Iron ; Manufacture of foundry pig . C. Henning, 

Mannheim, (icinmny. Eng. Pat. 23,592, Nov. lo, 
1905. Ihidm* Int. Cotiv., .\ov. 17, 1901. 

In order lo produce homogiuieous lov\-o»frbou cast-iron 
from (taHl-irtm and nteid, the hIccI {40 cent.) is first 
meltetl with caHt-iron (00 [ht cimt.) m a cupola furnace 
and the j>roduct cast into jugs (ioundry pig iron) which 
can then be easily gielted with a fiirtlier quantity of pig- 
iron (00 to 70 per cent.).- A. C. L. 


Gold : Apparaius for separating partide.s (if or 

other more or less precious metals or substances from 
the gangue or material with which they are. associated. 
(t. Moore, Hondou. Fng. Pat. 25,110, Nov, 18, 1904. 

On both Bides of a long sloping framework are placed two 
endless belts of canvas, india-rubber, or similar material, 
which pass over .Hiiitably arranged pulleys and move from 
the lower end of tlic framework towards the upjicr. Eooh 
belt has continuous flanges on each side so as to form a 
kind of trough, down ■which slime, &c., and water run 
from the upper end to the lower. A number of water- 
jiroof aprons of oil-cloth or india-rubber are arranged 
along the ujiix^r lialf of each bolt, the lower ends of these 
aproiiB lying Joosi'ly on tho belt, wliilst the upper ends are 
fixed HI posifion so as to force the fine material floating 
on the- waU‘r into contact with the belts, which may be 
roughened, or have jjieces of burlap, with or without wire- 
screens atta(died, fastened to thorn. Or, a second 
endless belt may lie loosely on tho first one and travel with 
»t, tho second bell which consists of burlap and wire screen 
Uung longer than the first and passing over a separate 
drum af. the upper end of the framework to admit of the 
surfaces of the two belts being cleaned separately. The 
returning (or under) part of each belt is raised consider- 
ably by being made to pass over a drum, covered with 
felt or other soft material, and placed near tho centre of 
the frame. — A. G. L. 

7Anc. rtickdf cobalt and m<tngamse oxides, and copper, 
arsenic, antimony, lead, bismuth, cadmium, and tin 2 
Treatinenl of complex sulphide and oxidised ores for the 

recovery of W. G. Kumhold, G. Patchin anu J. W. 

Hughes. Eng. Pat. 2532, Feb. 8, 1905. XIIIA., 
page 325. 

Metals ; Extraction of from ores and waste materials, 

A. Gutensohn, London. Eng. Pat. 2619, Feb. 9, 1905. 

The powdered material, after roosting if necessary, it 
mixed with a flux consisting of a mixf.ure of borate of 
manganese, carbon and fluorspar to which tor is some- 
times added, and fused. ™-J. H, C. 

Cupola furnaces. A. Baillot, Haybes, France. Eng. Pat. 

10,312, May 10, 1905. Under Int. Conv., Doc 6, 1904. 
See Fr. Pat. 349,036 of 1904 : tliis J., 1905, 624.— T. P. B. 

Blast-furnaces ; Inipt. in . Frodingham Iron and 

Steel Co., Ltd., and M. Maimaberg, both of Frodingham, 
Lines. Eng. Pat 20,263, Deo. 16, 1905. 

In addition to the ordinary tuyeres blowing into the 
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heart)) of the fwrnace, one or more tuyeres are provided 
and arranged so as to direct a blast against the bosh walls 
in order to bum away any deposited matter which might 
form a “ scaffold.” — A. (i. L. 

Ores ; Process for treating finely granulated or pulverised 

. 11. J. Hadduii, London. From Fellner und 

Ziegler, Frankfort-on-Maine, (Germany. Fng. Pat. 
12,200, June 10, 1905. 

Sek tJ.S. Pat. 801 ,144 of 1 905 ; this J.. 1905, H 13. - T. F. B. 

Slag; Apparatus for pulverising hlast-furnace — • — . 

H. Colloseus, Berlin. Eng. Pat. 14,329, July II, 1905. 
See Fr. Pat. 350,379 of 1<K)5 ; this J., 1900, 26.— F. B. 

Metals ; Sepiration of - from their ores. R. E. 
Saunders, and The S.O.S. Synd., Ltd., both of London. 
Eng. Pat. 21,839, Oct. 20, 1905. 

Essentially the invention consists in allowing the 
powdered ore to fall vertically whilst subjecting it to the 
action of a horizontal current of air, the lighter gangue 
particles being thus separated from the heavier particles 
of ore. The current of air may he conveniently furnished 
by an exhaust fan working at the hack of a casing o]»en at 
the front. The ore falls from a ho})}K‘r, placed on to}) and 
near the front of the casing, on to a number of inclined 
baffle-plates or on to a number of endless horizontal 
travelling hands arranged below eae^li other, so that the 
material falls from one to the next. The casing may he 
divided by means of a longitudinal partition so as to 
enable the strength of the air current in the two parts to 
be varied. — A. (1. 1.. 

llNri'Kii States Patents. 

Iron and steel ; Apparatus for the. trcatiuerU of ore for the 

manufaelure of therefrom. IM. Moore, Melbourne, j 

and T. J. Heskett, Brunswick, \'ic. IhS, I'at. 814,557, 
March 6, 1906. 

See Fr. Pat. 345,599 of 1904; tliis J., 1905, ,32.— T. F. B. 

(Jold, silver^ «hr.. , Process of extraeitng . J. A. 

Comer, Los Angeles, ('al. P.S. Pat. 813,620, Feb. 27, 
1906. 

The crushed ore is treated with an alkaline solution of 
potassium cyanide, the solution is separated from the 
ore pulp and subjected to the action of coiujiressed air, 
w'hicli is blown through it. After removing any sedi- 
moniary matter j^iresont in the solution, the gold, siher 
Ac., are recovered clectrolytically.— A. »S. 

Precious aietals from ores, dr. ; Process for the recovery 

of , ,1. A. Just, Pulaski, M. Y., Assignor to the 

Just Mining and Extraction Co., Syracuse, N. V. 
U.S. Pal. 814,294, March 6, 1906. 

The ores, esiK'cially silver and silver sulphide ores, are 
pulverised or granulated, then suspended m a solution 
containing an oxygiui-yieldirig .substance (nitre), treated 
with excess of sulphuric acid, and a current of air blown 
through. The mixture is heated until the solution is 
concentrated to one- half or less of its original volume, 
then diluted with acid or acidulated water to nearly its 
original volume, the acid solution sejiarated from the 
sand and gangue, and the silver and gold separated from 
the acid solution, which latter is recovered for use over 
again. — A. S. 

Metaldenrhing process. T. B. Josejih, Kan Fraiieiseo, 
Cal. U.S. Pat. 814,462, March 6. 1906. 

The invention relates to a process for the extraction of gold 
and silver, and consists in leaching the ore with an aqueous 
aoiution containing sodium cyanide, calcium hydroxide, 
barium dioxide, and ammonium bicarbonate, and simul- 
taneously agitating the mixture with compressed air. 

-A. 8. 

Furnace ; Roasting . T. F. Kheridan, Chicago, 111., 

Assignor to Allis- Chalmers Co., Milwaukee, Wis. U.8. 
Pat. 814,238, March 6, 1906. 

The invention relates to a roasting furnace with a hollow 


vertical shaft having hollow, horizontal ” rake-arms ” 
extending therefrom and communicating with the interior i ' 
of the shaft. The hollow shaft and arms are tilleil with ' 
water, and a cooling medium is also circulated inde- 
pendently through pi})es disposed in the hollow arms and ' 
communicating on the one hand with a supply- pipe in 
the shaft, and on the other, with the interior of the hollow 
shaft— -A. S. 

Furnace; Roasting . F. Klepetko, New York. U.S. 

Pat. 814,297, March 6, 1906. 

The furnace comprises a number of liearths through 
which iioHses a rotating, vertical, hollow shaft, from which ' 
hollow arms t'xtend into the several hearths. .\ cooling 
I medium, sucli as water, is introduced near the middle of 
I the shaft, and is caim^d to circulate through the shaft 
I and arms ” vertically in parallel and in series, and radially 
j in multi})lc,” finally leaving the shaft at the opjsisite ends 
thereof. — A. 8. 

Furnace ; Roasting . F. Klejictko, New York. U.S. 

Pat. 814,298, March 6, 1906. 

The rotating, vertical, hollow shaft extending through 
the hearths of the furnace is divided longitudinally into 
a senes ol conduits, which, in turn, are divided by trans- 
vorso partitions into compartments or chain liers. From 
the shaft, hollow arms extend into the hearths. Cooling 
media art' caused to circulate tlirough the si*veral conduits 
and the hollow arms attached thereto. (See piecedmg 
abstraet). — A. S. 

i Vurnacf ; Roasting . F. Klcjuitko, N'eu A Ork. U.S. 

Pat. 814,299, Maich 6, 1906. 

See ])receding abstracts. 'I'he shaft is dividisl by trans- 
verse partitions into cliambers closed at top and liottom. 

By means ot a feed-pipe passing through the jiartitions 
separating the cliambers, a iiooiing medium (water) la 
fe<i himultancously into the several cliamhcrs of the shaft, 
and, after circulating through the hollow arms jirojectiug 
from the shaft into the heartlis of the furnace, is disctiarged 
tlirough an exhaust pi|>e jirovided with intake ojtenings 
m the sjiaces betw<s*ii c-onsecutiv(s chambers — A. S. 

('upola. F. N. Chile, Chicago, 111. U.S.. Pal 814,769, 

March 13, 1906. 

The furnace comjiriHe.s a luetal-ineltiiig clmmher lined 
with tiro-clay, and a crucible mounted m a sc'cond chamber 
at a lower level than the melting chamber, the bottom of 
the latter having, at one side, a throat or jiassage, lined 
with fire-clay, which extends over the upper edgi* of the 
crucible. Flame is led into the second cliamber around 
the crucible, j)assi-8 over the top of the ciucilih*, and 
through the throat into the melting chamber, the jinslucts 
of combustion e.scapiiig through a gas-discharge 
leading from the bottom of the melting chamhet opposite 
the throat. 'J'lu* molten metal flows by gravity from the 
melting chamber through the iliroat into the crucible. 

- A. 8. 

Tin or tin and lead ; Process of recovering — J. C. 
'rahaferro, Baltimore, Md., Assignor to (kmtinental 
Can Co., New York. U.S. Pat. 814,334, March 6, 

I 1906. 

[ Tin or till and h^ad arc separated from iron or sUnd by 
fusing the lirst- mentioned metals, adding sutticient lead 
I to cause the iron or steel to boat to the top of the mixture, 
skimming off the iron or steel, and separating the tin and 
I lead from the skimmmgs by melting on charcoal. — A. 8. 

j Copper separation ; Pracjcss of — — . A. Elliott, Littlo- 
I rock, Cal U.8. Pat. 814,836, March 13, 1906, 

I Oxidised copper ores containing basic gangue are leached 
i with a hot, nou-acid solution of ferrous sulphate, air being 
passed through the solution during the leaching ojieration. 
From the resulting solution the copper is jirecipitated by 
means of iron, ferrous sulphate being regeneratc^d. — A. 8. 

Agilvding device [for metallurgical ap^ratu.s]. W. B, 
Devereux, Glenwood Springs, Colo. U.S. Pat. 815,272, 
March 13, 1906. 

Ik a tank provided with means for decanting the liquid 
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contained in the same, a number o£ vertical shafts are 
disposed, on each of which a propeller rotates at a sub- 
stantial distance above the bottom of the tank, and above 
the level to which the solid material of the charge will 
settle when the propellers are at rest. — A. 8. 

Fbenoh Patents. 

Furnace 2 Calcining . H. Howard. Fr. Pat. 

368,977, Oct. 30, 1906. 

A DRYING or heating chamber is constructed over the 
arch of a circular reverberatory furnace, and the ores 
are fed into this chamber before they pass on to the 
furnace proper, so as to utilise a great part of the heat 
which would be otherwise lost. A stream of cold air is 
supplied to the chamber through a regulator, and revolving 
rabbles are provided to stir up the ore and force it into a 
tube which contains a screw propeller whereby it is 
regularly fed to the furnace below. — J. H. C. 

Bronze ; Process of making . O. E. Butteushaw. 

Fr. Pat. 369,080, Nov. 3, 1906. 

See Eng. Pat. 792 of 1906 ; this J., 1900, 184.— T. F. B. 


XL— ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

{Conlimied from jiage. 2TZ.) 

(A.)— ELECTRO-CHEMISTRY. 

English Patents. 

Accumulator plates ; Manufacture of . A. G. 

Bloxam, London. From K. Polzeniusz and R. B. 
Goldschmidt, Brussels. Eng. Pat. 778, Jan. 14, 1906. 
See Fr. Pat. 360,898 of 1906 ; this J., 1906, 805.— T. F. B. 

Electric arcs or dischirges ; Deviating or drawing out , 

apjdicahle to apparatus for the chemical decomposition 
and combination of gases. K. C. Gardner, London. 
From J. J. Thoresen, Christiania, and P. Tharaldsen. 
Meraker, Norway. Eng. Pat. 13,689, July 3, 1905. 
See Fr. Pat. 362,560 of 1905 ; this J., 1905, 970. -T. F. B. 

Electric glow lamps ; Process of making a metallic 
connection between the light emitting bodies and the supjdy 

comlnetors of . H. Kuzol. Eng. Pat. 16,402, 

July 27, 1906. II., page 307. 

United States Patents. 

Water ; Process of decomposing by electrolysis. 

W. F. M. Mct’arty, Rocky Ridge, Md., Assignor to T. 
A. Darby, New York. 'U.8 Pat. 813,105, Feb. 20, 
1900. 

Metallic sodium or other alkali metal is added to water, 
which may have been previously acidified, the solution 
being subsequently electrolysed. — R, 8. H. 

Electrolytic apparatus. L. V. 8eoyoc, Gilbert Station, 
Iowa. U.S. Pat. 813,844, Fob. 27, 1906. 

This invention relates to an apparatus for the decompo- 
sition of water by electrolysis, and comprises a liquid- 
container and a liquid-supply for the same, together with a 
float llSdve, actuated by variations in the water level in 
the container, and supplying water to the latter so as to 
maintain a constant level. Receptacles for collecting 
the gases, with their open lower ends projecting below the 
water level in the container, have gas-bags arranged on 
their upper open ends. The receptacles for the gases have 
partitions provided with valve openings, and float valves 
in the receptacles acting in these valve openings regulate, 
by variations in the water levels, the discharge of the gases 
into the gas-bags. Electrodes are arranged in the oon- 
tainor witnin the open lower ends of the gas- collectors. 


Dtoctmposing water by electrolyns ; Apparatus for , 

M. F. M. McCarty, Hooky Ridge, Md., Assignor to T. 
A. Darby, New York. U.& Pat. 814,156, March 6. 
1906. 

The electrolytic tank is divided from top to bottom by a 
partition into two chambers, the partition being provided 
near its lower end with a line of apertures, a glass tube 
being mounted in each aperture and extending into the 
respective chambers. An electrode is mount^ in each 
chamber, and is connected with a suitable source of ounrent 
supply, each electrode comprising a plate of suitable 
material extending approximately from side to side of 
the tank in order to present a large superficial area. Each 
electrode is bent inward.s at its lower end, forming a 
terminal discharge portion extending at right angles to 
the body of the electrode, and located opposite and in 
line with all of the apertures and the ends of the gjass 
tubes. — B. N. 

Cells : Apparatus for feeding dectrolytic . F. J 

Briggs, Everett, Mass. U.S. Pat. 814,683, March 6. 
1900. 

This invention relates to a device for* feeding cells in 
electrolytic apparatus, and comprises a tank of insulating 
material, divided by a central partition into two chambers 
on opposite sides of a standard wliioh supports the tank 
on a pivot, the standard being in line with the partition. 
A spring is supported oentr^ly by the standard, and 
extends longitudinally under the tank. Siphon pipes 
connect the interior of each chamber with the exterior, 
and are adapted to be connected with an outside cell. 
The tank supports a track which extends from one side 
of the pivot support to the other, this track consisting 
of two pairs of metallic rods, the rods in each pair being of 
unequal length, in line with each other ana with their 
ends separated by small spaces. The longer rod in each 
pair is adjacent to the shorter, and overlaps the longer rod 
in tlie opposite pair. The supports for the outer ends of 
the rods are attached to the siphon pipes. A freely- 
moving ball on the track is adapted to roll from a position 
on one side of the pivot support to the other, ana means 
1 are provided at opposite enas of the track for limiting the 
movement of the ball. A water supply is located directly 
over the central partition when the tank is level. The 
track forms a portion of an electrical circuit, containing a 
register, whereby, as the tank is tilted down in either 
direction, the supply of water enters the chamber which is 
I tilted up, and the stream of water which is siphoning out 
tlirough the opposite chamber is broken, thus breaking 
j any electrical cirmiit which is passing through the stream. 

! Wlien the rolling ball passes over the centre of the track 
where the longer rods overlap, it completes the electrical 
circuit of which the rods form a part, and registers the 
erniitying of one of the chambers. — B, N. 

French Patents. 

Hydrogen peroxide ; Electrolytic preparation of 

Consortium fiir Elektroohern. Ind. G.m.b.H. Fr. Pat. 
368,800, Get. 24, 1905. 

This invention relates to e process for the electrolytic 
preparation of hydrogen }>eroxide from jHirsulphurio acid 
Xieroarbonates, perborates or other analogous substances 
which may bo easily obtained by electrolysis of pure 
solutions at an elevated temperature in the absence of 
catalytic agents, the platinum which passes into solution 
during the electrolysis being extract^ by the use of a 
sfjeciw cathode or by chemical means. The hydrogen 
peroxide is oxtracttnl from the electrolytic solution by 
solvents, such as ether or ethyl acetate, or by rapid 
distillation at a low temperature in a vacuum, the oxtraoted 
solution being again submitted to electrolytic oxidatmn. 

Electric arcs ; Process and apparatus for internally 

ihrounng up luminous especially for the. treatmerU 

of gases or mixtures of gases by movable luminous elect ric 
arcs. A. J. Petersson. Fr. Pat. 369, 1 13, Nov. 4, 1905. 
Under Int Conv., Nov, 7, 1904. 

This invention relates to a proooss of producing a lumiaous 
eleotoio are between electrodes plMed in on eleotrio 

n 
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oiiouit, by oloaing the trajectory of discharge by means 
of an arc on another circuit, the latter arc being brought 
over the former by magnetic or electro-magnetic influence. 
The arcs are first established between the electrodes , 
where the minimutn sofiaration is relatively small, and 
the deviation of these arcs is produced by eleotrodynamio 
forces, so as to bring them over the electrodes where the 
amount of minimum separation is relatively great. 
Several forms of laboratory furnaces are described, 
furnisluHl with pairs of electrodes, one or more pairs of 
electrodes b<;ing soparabid to only a slight extent, and 
placed in a circuit or circuits so that the arcs are estab- 
lished by an exiienditure of energy relatively small. 
Those area are deviated as before mentioned towards the 
pairs of electrodes which are sejiarated to a greater extent, 
and which ar() placed in circuits m winch the arcs arc only 
established by oxiienditure of energy relatively great. 

B. N. 

(JS.)— ELECTRO-METALLURGY. 

Lithium ; Preparation of metallic . O. Huff and 0. 

Johanusen. Z. Elektrochein., 1900, 12, JS(j — 1H8. 

Tek authors electrolyse fused htinum bromide containing 
10 to 16 per cent, ot lithium chloride, and attain a yield 
of about 80 per cent, of the theoretical. The eleotrolj'tio 
vat is of the tyi>e designed by Muthmaim, TIofer and Weiss 
(this J., 1902, 412 — 413), the salt being fused in a water- 
cooled metal receptacle by means of nn arc and subse- 
ouontly submitted to electrolysis in the same vessel. A 
current of 100 amperes ot 10 volts is einployeil, the anode 
lH3ing a uai'bon rod, whilst the catbofle consists of two 
iron rods of 4 mm. diameter. 'I'lie metal, wbicli^soparatea 
at the e.athodo in the fused condition, is removed from 
time to time with a shallow iron spoon and poured off 
from the solidifying salt. The mixture of salts recom- 
mended has a go<Kl electneal conduetivity and low. fusing 
point (about 620'’ C.), and has proved the most suitable 
tor the purpose. Wlien it is desired to prepare ])iire 
metallic lithium, the aildition of salts of the other alkali 
metals is not to be advised. Electrolysis of a mixture of 
lithium and potassium cliloridos yielde.cl a metal containing 
6 per cent, of potassium, whereas the metal piepared os 
described above, contained only 0-17 jier cent, of sodium. 
The melting fniint of lithium has been dotermmed as 
180® C.~R. S. 11. 

Et«ouan Patknts. 

Copper electrotypes ; Manufacitire of arid apjtaratus 

therefor. S. 0. Go wjH'r- Coles, London. Eiig. Pat. 
4608, March 6, 1906. 

Thk frames containing the wax or other impressions to 
be olectrotyped are mounted m a vat and serve as cathodes. 
The anodes are mounted on a central rotating frame, and 
are perforated to admit of circulation of the electrolyte. 
The latti^r is admitted at the bottom of the vat, and is 
projected by centrifugal force through the rKirforations 
oyer the surface of the cathode. In this way all air bubliles ' 
ere removed and a dejiosit of copjier free from pin-holes I 
oon be obtained at a rapid rat e of deposition with a current 1 
density of from 600 to 1000 amp^'res per square foot. i 

— K. 8. H. j 

Electro-'jjlniing ; Apparatus for . L. Pottlioff, j 

Brooklyn, Eow \'ork. Eng. Pat. 6790^, March 30, 1906. ! 
A TtJMBLiKo barrel suitable for containing small articles I 
to be plat-ed, oml provided with the nocos.sary me(dianism j 
for rotation, is arranged in a vat. Anodes arc provided | 
both inside and outside the barrel, and cathodes lead the ! 
current to the work to bo plated. The essential ]»art of ! 
the process consists in the arrangement whereby, when ! 
tlio barrel is rotated ui one direction, the articles are I 
retained and submitted to the deiHisition, whereas, when 
the direction of rotation is reversed, they oie discharged 
from the apparatus. — U. 8. H. 

Ore separators ; Magnetic . 0. Leon, London. From 

Maschinenbau A^talt Humboldt, Kalk, Germany. 
Eng. Pat. 19,626, Sept. 27, 1906. 

Sm Fr, Pat. 367,216 of 1906 ; this J., 1900, 80.— T. F. B. 


United States Patents. 

Eledroplating Apparatus. L. Potthoff, Flushing, K.Y. 

U.S. Pat. 806,836, Deo. 12. 1906. 

See Eng. Pat. 6790 a of 1906 ; preceding these. — T. F. B. 

Matte; \ Electrolytic] Method of treating . W. M. 

Johnson, Hartford, Conn. U.S. Pot. 814,049, March 6, 
1900. 

The oopper-nickol matte is subjected to the action of hot 
dilute sulphuric acid, whereby nickel is dissolved and sul- 
phuretted hydrogen liberated, the latter being subsequently 
converltsl into sulphuric acid, whilst a residue consisting 
in part of copper sulphide is loft. The nickel is recovered 
from the solution, the bath being maintained neutral 
by the addition of nickel hydroxide, which is added 
proportionately to the amount of metal separated at the 
cathode. The residue, consisting partly of copper 
sulphide, IS roasted so as to form the oxide, which is then 
treated with sulphuric acid, and tlio solution of copper 
sulphate is electrolysed, using insoluble anodes of load, in 
order to separate a portion of the oopjier, the gases from 
the roasting ojieration being simultaneously passed into 
the liquid. The solution is again used for extracting the 
roasted residue, and tlum again electrolysed until the 
presence of nickel mterferos with the deposition of the 
copper. Further quantities of copper are afterwards 
obtained by deposition on rotary cathodes. The spent 
electrolyte is finally used for treating a fresh quantity of 
the matte. — B. N. 

[Zinc] Smdting process ; Ehetrical . W. M. Johnson, 

lola, Kuns. IT. 8. Fat. 814,050, March 6, 1906. 

This invention relates to a Bincliing process for recovering 
volatile metals such as :tinc, which consists m interposing 
between a relatively low-resistancn charge, containing 
low-grade ore mixed with low-resistance carbon, and a 
furnace wall or hearth, a high-resistance charge containing 
high-grade ore mixed with high-resistance carbon, and 
also a layer of inert material, sucdi as finely-divided carbon, 
acting as the electrodes. The furmw'e wall and hearth 
are thus protected from the low-griwlo ore during the 

i iassage or an electric current through the charges, the 
atter being so arranged as to st^cure a substantially even 
temperature within the furnace. — B. N. 

Metallurgical process [Zinc], F. T. Snyder, Oak Park, 111. 

U.S. Fat. 814,810, March 13, 1906. 

Zinc sulphide ore is mixed with carbon and slag-forming 
materials, and the mixture electrolysed in a bath of 
fusi'd slag, in absence of air, at a temperature above 
the volatilising point of zinc, one of the electrodes being 
of carbon. Zinc, and sulphur in the form of vapour are 
produced at the electrodes, and the sulphur oombmes with 
the carbon to form carbon bisuljihide. The zinc vapour 
and carbon bisulphide are collected separately, the former 
being condensed, whilst the latter is convoyed to an engine 
where it is combin(*d with oxygen in order to develop 
mechanical power which is used to drive an electric 
generator to supply current for the electrolysis. — A. S. 

Amalgainating process {Electrical. ]. H. A. Thomas, 

Assignor to Dry Amalgamation Co., Chicago, 111. U.S. 
Fat. 814,814, March 13, 1906. 

A “ THIN continuous sheet or layer of pulverised ore ” is 
fed through a body of insulated and electrostatically- 
charged mercury, whereby the precious metals are 
amalgamated and removed from the ore. — A. 8. 

Iron ore ; Process of [electrically] smelting . P. L. T. 

H6roult, La Praz, France, Assignor to Soc. Electro- 
Mctall. Franv., Froges, Is^re, France. U.S. Pat. 
816,016, March 13, 1906. 

The invention relates to a process of smelting iron ore 
by the aid of an oloetric current. Carbon is introduced 
at the base of the charge of ore in quantity sufficient to 
produce the chemical reactions necessary, and is protected 
from the action of the carbon dioxide generated during 
the smelting process. A mixture of carbon monoxide 
and carbon dioxide is formed, of gradually increasing 
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riohneas in carbon dioxide as the gases rise to the point 
at which the reduction of ore practically ceases. At this 
point oxygen is introduced, whereby the carbon monoxide 
18 further oxidised, and the heating effect in the furnace 
increased. — A. S. 

Iron ore ; Process for [elect.ric€My\ smdting . P. L. T. 

H6roult, La Praz, France, Assignor to Soc. Electro- 
Metall. Franc., Froges, Isere, France. U.S. Pat. 
816,293, March 13, 1906. 

The invention relates to a process of electrically smelting 
iron ore. The ore is introduced at the top of the furnace, 
and means are provided for protecting the carbon from 
carbon dioxide gonorat-cd during the smelting. The 
mixture of oarlion monoxide and carbon dioxide pro- 
duced, rises through the charge, and at a point alxive the 
level at which carbon monoxide is formed, nozzles are 
provided, through which oxygen is introduced in order 
to convert the carbon monoxide into carbon dioxide, and 
thus increase the heating effect in the furnace. — A. S. 

Ore- separator ; Wet magyiHic . F. J. (Idling and W. 

Jamieson, Melbourne, Australia, U. S. rat.813,113, 
March 13, 1906. 

The apparatus comprises a frame in whii'h are mounted 
magnetic pole-pieces having V-Hhapod tips, and extending 
horizontally, but separated by an air-gap. A vibrating 
guiding-table or apron on to which a mixture of the ore 
and water is fed, extends through tlic air-gap between 
the poles, and an endless band of non-magrietic material 
travels longitudinally adjacent to the tip of the upper 
magnetic pole-pieco. Means are provided for forming 
a liliu or coating of water on the travelling band. By 
the vibration of Uie table, the mixture of ore and water 
is caused to flow below the upjier magnetic pole ; the 
magnetic particles are attracted by the latf/cr and are 
retained by the “water web” jiroduoed by the co- 
operation of the film of water on the travelling band and 
the water mixed with the ore. This “ water-web “ 
carries the magnetic particles forward and delivers them 
at the side of the jxilo-picces. — A. S. 

French Patents. 


Ores ; Electro-magnetic separator of . W. Wurm- 

bach. Fr. Pat. 360,423, Doc. 24, 1904, 



This invention relates to an electro- magnetic separator 
in which the chambers of separation are separated from 
rotating magnet-s by intermediate iion-inagnetio walls, 
g. The magnetic system consists of a scries of horizontal 
cores, 6, which niav be excited magnetically, and these are 
disposed around the chambers of separation, k, the poles 
of the same sign being united at tlieir ends by vertical 
I>olar pieces, d. The latter are made in the form of seg- 
ments extending over three-fourths of a circle, so that 
there is an opening in which the magnetic field is not 
produced. An armature, a, with radial conducting 
plates, c, turns within the poles, d, and cores, 6, and the 
armature is provided with a coil for exciting the magnets. 
The non- magnetic particles fall and are delivered through 


•*, while the magnetio particles are carried round and 
expelled through the o^^nings of the ]Mlar pieces, d. 
where the magnetio field is broken. — B. N. 

Zinc, and Us alloys ; New process for dectro deposUion 

of . Dr. G. Langbein and Co. Fr. Pat. 368,622. 

Oct. 18, 1906. 

The process of electro-deposition of zinc upon metallio 
objects is improved by the addition of urea to the bath. 
Double salts which are readily soluble are formed, and a 
high current density can bo maintained without resulting 
in the ijroductiou of a spongy deposit. — li. S. H. 

MeiaHisation of artides of cdluloid, horn, d?c . ; [Electrical'] 

Process of . L. Schwob and G. H6bert-Dilette. 

Fr. Pat. 359,001, Oct. 30, 1905. 

This invention relates to a process of gilding or niokel- 
plating artudcH of celluloid, horn, &c., by plunging them 
into a bath of silver for about 1^ hours, the bath being 
made up as follows : 60 grins, of “Seignet salt ’’ (“potas- 
sium tarlrate”) are dissolved in a litre of water ; lOOgrnis. 
of silver iiitraU' are dissolved in 66 grms. of ammonia, 
and added t-o 1 lilre of water ; 60 grms. oieoch solution 
arc added to 1 litre of water. The articles coated with 
silver are then jilaced in an ordinary gold or nickel-plating 
bath, and a current of electricity passed to deposit the 
metal. — B. N. 

• 

Furmce. ; Electric , for the reduction of metals and 

alloys and iHirlicularly of alu minium, silicon, magnesium, 
chromium, <bc. 1C. Viel. Fr. Pat. 369,042, Got. 31, 
1906. 

The oxides to be treated are intimately mixed with a 
calculated amount of carbon or other reducing agent and 
passed in small quantities, but continuously, by means of a 
screw propeller, between two horizontal or conveniently 
inclined and highly excited electrodes contained within 
a criK’ible lined witli carbon, whereby the metal or alloy 
is reduced and liberated, and falls upon an inclined bed. 
whence it may be removed as required. — iL H. C. 

XII.— FATTY OILS, FATS, WAXES, 
AND SOAPS. 

{Continued from page 273.) 

Manihol Olaziomi ; Fatty oU (d the seeds of . G. 

Fendler and 0. Kuhn. Bor. Dtsoh. pharm. Ges.. 1006. 
16, 426—429. Chem. (^ntr., 1906, 1, 768—769. 

One hundred of the seeds of Manihot Glaziovii weigh 63 
grms., of which 39'5 grms. consist of shells or husks, 
and 13*5 grms. of kernels. The kernels contain 5*18 per 
cent, of water and 35*20 per cent, of substances soluble in 
ether; and the husks, 0*06 par cent, and 1*31 per cent, 
respootively ; the whole seeds contain 9*94 per cent, of 
fat. The oil examined was prepared from the whole 
seeds by poreolatkin with ether. It was greenish-yellow 
in colour, liad an odou resembling that of olive oil, and a 
somowliat bitter, acrid taste. It was soluble in ether, 
chloroform, benzene, carbon bisulphide, acetone and 
amyl alcohol, insoluble in absolute alooaol and glacial aoetio 
acid ; with petroleum ether it gave a turmd solution. 
The oil became turbid at 4^* (I, but was not solid at 
—irc. It had the sp. gr. 0*9268 at 15'^ C. ; acid value, 2*18 ; 
saponification value, 188*6 ; Beichert-Meissl value, 0*7 ; 
ioduio value, 137*0 ; unsaponifiablo matter, 0*9 per cent. ; 
glycerol, 10*6 jicr cent. ; refraotometer reading at 40® C,. 
62*9. The fatty acids consisted of 89*03 per cent, of 
liquid, and 10*97 per cent, of solid acids. They had the 
following characters : Sp. gr. at 25® C. ; 0*8984 ; m. pt.. 
23*6® C. ; solidifying pt., 20*5 ; acid value, 197*6 ; saponifi- 
cation value, 200*1 ; mean molecular weight, 280*7 ; 
acetyl-acid value, 179*9 ; acetyl value, 20*7 ; iodine 
value, 143*1 ; iod.ne value of liquid fatty acids, 163*6 ; 
m. pt. of solid fatty acids, 54® C. — A. S. 

Oleic acid series ; Some new acids of the — — , Q. Po&zlo. 
Gaz. ohim. ital., 1906, 36 , 669—672. 

Fsom 100 grms. of stearic acid. 21 grms. of 2.8-oleio acid 
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(this J., 1904, 942), m. pt. 69^^ C., can be obtained. The 
latter acid, when allowed to stand for several days in 
contact with bromine, is convcj'ted into 2vi-dibromo- 
stcarie acid. m. pt., 72*^ C. When heated in a sealed 
tube at 10(f C. with hydrobromic acid in glacial acetic acid 
solution, /3-bromo8tearic acid, ni. ])t. 64*^' C. is formed, 
which, on heating with alcoholic potassium hydroxide 
solution under an inverted condenser, yields /3-hydroxy- 
stearic acid. CHa(('Hp)i.i.(^H(()H)CH 2 .C’()OH, ni. pt. 
89° C., moderately soluble in warm alcohol and (‘hloroform, 
slightly soluble in ])etroleum ether and soluble in ether. 

The 2,3-diliydroxyBtparic acid, 

CHa(CH2),4.CH(()}l).CIl(OM).(J{>()H, 
obtained by oxidising ‘2.3-olcii‘ acid in dilute jiotassiuiii 
hydroxide solution with the tlicorelical quantity of a 
1 per cent, solution of potassiiiin permanganate at 0" C., 
crystallises from etliyl acetate in })rismH, m. ])t. Tib® C., 
soluble in most organic solvcuits, and also t.o Home extent 
in warm water. On oxidising 2.3-oleic aeid with twice 
the quantity of potassium jicrmanganute mentioned 
above, and without cooling, palmitic acid is produced. 
(Compare this ,1., 1888, 442.) — A. H. 

Chlorivc gas ; Use of under moderate pressures in 

the chemical arts. [Chlorine-proof oU\. E. A. Ashcroft. 

VIE, page 314. 

Cocoa-nut fat in butter ; Process for, the detection of . 

H. P. Wijsinan and J. J. Peijst. Z. Unters. Nahr. 

Gonussm,, 190G, 11. 207- 271. 

The authors propose a simple method for the detection 
of cocoa-nut fat in butter, based on Jensen's work as to the 
precipitation of certain of the volatile fatty acids by silver 
nitrate solution (this J., 19(15, 1(I25), The sample of 
butter-fat is treated according to the usual method for 
the determination of the lieichert-Meissl value, and to 
the 110 c.c. of distillate, 40 c.c. of N/lO-silver nitrate 
solution are addeil. After filtering, and washing the 
precipitate, the excess of silver nitrate is titrated with 
rJVlO-sodium chloride solution. The number of c.c. 
of IV/lO-silvor nitrate solution used up in precipitating 
some of the volatile acids, is increased by one-tenth 
(correction for solubility of the silver salts) and is 
called the first “ silver value." A second determination 
is then carried out in an exactly similar manner, except 
that 300 c.c. of distillate arc collected, water being added 
to the distilling bask as required. The number (»f e.c. of 
iSi/lO-silver nitrate used in this ease, when increased by 
one-fifth, gives the second “ silver value." In the ease 
of mixtures containing cocoa-nut fat, the 110 c.c. of dis- 
tillate in the first deiiTnunation is not sufiieient to hold 
the whole of the cajirylic acid in solution, and some ol the 
latter, therefore, escapes precipitation by the silver nitrate, 
whereas, in Ibe second dctormination, the whole ot the 
oaprylic acid will be ilissolved in the 300 c.c of distillate, 
and a higher " silver value " will be obtained. In the case 
of pure butter-fat, on the other hand, less caprylic acid is 
present, and the " silver value " will be the same in the 
second determination as in the first, or even soinewdiat 
smaller, owing to the solubility ot the silver precipitate 
in the larger volume of distillate. It was found that even 
with only 5 per cent, of cocoa-nut fat in a sample of butter, 
the second " silver value " was higher than the first, 
whilst in the case of pure butters, even two with abnonnal 
Reichert-Meissl values, tlie second " silver value ” was 
the same as or lower than the first.— A. S. 

Fats ; A reagent in the chemistry of . [Naphthakne- 

stearosulphonic acid}. E. Twitchell. J. Aumu-. Chem. 
8oc., 1900, 28 , 190—200. 

This acid, the preparation of which has been described 
previously (this J., 1900, 254), may be used for the 
separation of stearic and palmitic acids from oleic and 
linobc acids in tallow and other fats. When a melted 
moss of mixed fatty acids is treated with a little naph- 
thalene-stearosulphoiuc a^iiid, the liquid fatty acids prm*nt, 
become slightly soluble, and by simply treating with 
water can washed out of the mixture, partly in sidution, 
but mainly as emulsion. Five grms. ot the mixed fatty 
aoids are treated with about 1 o.o. of a 10 per cent, aqueous 


solution of uaphthalenO’Stearosulphonio acid and a little 
dilute sulphuric acid (containing about 1*25 per cent, of 
sulphuric acid). After thoroughly mixing the mass, a 
further 20 or 30 c.c. of tho dilute acid are added and the 
mixture allowed to settle. The whole is then filtered, 
an oily layer rising to the surface being first brought 
on to the filter. The solid portion is washed with tho 
sulphuric acid until the filtrate is no longer turbid. From 
80 to 90 }xjr cent, of the liquid fatty acids will have been 
removed by this treatment, and the remainder may be 
separated by re}X!iating the process once or twice. The 
crystalline mass on the filter is finally washed with water 
and ilried. It is important that the right quantity of 
sulpliuric acid be used and the temperature during the 
separation should be a little above the melting point of 
oleic aeid. 

Naphtbalone-stoaiosulphoriic acid possesses catalytic 
properties and has the power of hydrolysing fats. 
Other fatty siilphonic acids, with the exception 
of stearosulphunc aeid, also act as catalytic 
agents. Tho action of these siilphonic acids may be 
explained as follows They are soluble in water and 
their aqueous solutions dissolve fatty bodies, acting like 
soap solutions. At the same time they are acids which 
are electrolytieally dissociated to a higli degree, and tho 
hydrogen ions set free, cause the hydrolysis of the jxirtion. 
of the fat dissolved. — W. P. S. 


Linokic Acid. O.S. Customs Decision, Feb. 20, 1900 

Linoleic acid was beld to be dutiable at 26 per cent. 
nd valorem under jiaragraph 1 of the tariff, as an “ acid 
not spiHiially ])rovid(‘d for." The analysis showed the 
sample to be composed of 14*73 per cent, of linseed oil, 
and 85*27 |ku* cent, ol linoleic acid. I’lie assessment of 
duty at 20 e. i>er gall, ot 7^ lb. as linseed oil " under para- 
grajih 37 was overruled, [T.H.] R. W. M. 

E^jollsh Patents. 

]\'ool lubricant ; A — — , soluble in mater. J. W. Riop 
and G. H. Bauer. Eng. Pat. 7231, April 5, 1905. V., 
page 310. 

Oils ami fats; Apparatus for heating — E. P. y 
Garcia., Madrid. Eng. Pat. 12.784, June 20, 1905. 

Claim is made for an apyiaratua for heating oil or fat by 
means of the beat produced by a chemical reaction. The 
apparatus, intended for use with a solid substance 
termed " Sosea ’’ (a mixture of lime and sodiuiii carbonate), 
consists ot two cylinders the inner of which is jiorforated 
all over. The “ Kosca ” is yJuccd in thi.s vessel and is 
treated with water introduced from a separate chamber. 
There is also a lid in the form of a funnel screwed on to 
the top of the receptacle to carry od the vayanuH yirodueed 
in tho reaction. When the ajiparaius is ehargi'd, it m 
introduced into the vat eoniaimng the solidified fat. 

- C. A. M. 

Seicagc and other similar sludges ; Treatment of . 

( litcovery of fatty substances], E. M. Wyienee, H. Spence, 
and P. Spence and Sons, Ltd., and R. (.)ckel. Eng. Pat. 
8347, April 19, 1905. XVllIA'., page 333. 

Soaps; Apparatus for the rapid cooling of fluid . 

R. W. James, London. From R. Roth, Mahrisch- 
Ostrau, Austria. Eng. Pat. 3002, Feb. 21, 1905. 

See Fr. Pat. 341,731 of 1904 ; this J., 1904,905.— T. F. B, 

French Patent. 

Antiseptic soap ; Manufacture of . M. Martens, 

Fr. Pat. 369,001, Xov. 2, 1906. XVIIIC., page 333. 

German Patent. 

Disinfectant from chloronapUhalenc and soap. L. Schw'abe. 
Ger. Pat. 163,663, Got. 13, 1903. XVlJia, page 333. 
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riohneas in carbon dioxide as the gases rise to the point 
at which the reduction of ore practically ceases. At this 
point oxygen is introduced, whereby the carbon monoxide 
18 further oxidised, and the heating effect in the furnace 
increased. — A. S. 

Iron ore ; Process for [elect.ric€My\ smdting . P. L. T. 

H6roult, La Praz, France, Assignor to Soc. Electro- 
Metall. Franc., Froges, Isere, France. U.S. Pat. 
816,293, March 13, 1906. 

The invention relates to a process of electrically smelting 
iron ore. The ore is introduced at the top of the furnace, 
and means are provided for protecting the carbon from 
carbon dioxide gonorat-cd during the smelting. The 
mixture of oarlion monoxide and carbon dioxide pro- 
duced, rises through the charge, and at a point alxive the 
level at which carbon monoxide is formed, nozzles are 
provided, through which oxygen is introduced in order 
to convert the carbon monoxide into carbon dioxide, and 
thus increase the heating effect in the furnace. — A. S. 

Ore- separator ; Wet magyiHic . F. J. (Idling and W. 

Jamieson, Melbourne, Australia, U. S. rat.813,113, 
March 13, 1906. 

The apparatus comprises a frame in whii'h are mounted 
magnetic pole-pieces having V-Hhapod tips, and extending 
horizontally, but separated by an air-gap. A vibrating 
guiding-table or apron on to which a mixture of the ore 
and water is fed, extends through tlic air-gap between 
the poles, and an endless band of non-magrietic material 
travels longitudinally adjacent to the tip of the upper 
magnetic pole-pieco. Means are provided for forming 
a liliu or coating of water on the travelling band. By 
the vibration of Uie table, the mixture of ore and water 
is caused to flow below the upjier magnetic pole ; the 
magnetic particles are attracted by the latf/cr and are 
retained by the “water web” jiroduoed by the co- 
operation of the film of water on the travelling band and 
the water mixed with the ore. This “ water-web “ 
carries the magnetic particles forward and delivers them 
at the side of the jxilo-picces. — A. S. 

French Patents. 


Ores ; Electro-magnetic separator of . W. Wurm- 

bach. Fr. Pat. 360,423, Doc. 24, 1904, 



This invention relates to an electro- magnetic separator 
in which the chambers of separation are separated from 
rotating magnet-s by intermediate iion-inagnetio walls, 
g. The magnetic system consists of a scries of horizontal 
cores, 6, which niav be excited magnetically, and these are 
disposed around the chambers of separation, k, the poles 
of the same sign being united at tlieir ends by vertical 
I>olar pieces, d. The latter are made in the form of seg- 
ments extending over three-fourths of a circle, so that 
there is an opening in which the magnetic field is not 
produced. An armature, a, with radial conducting 
plates, c, turns within the poles, d, and cores, 6, and the 
armature is provided with a coil for exciting the magnets. 
The non- magnetic particles fall and are delivered through 


•*, while the magnetio particles are carried round and 
expelled through the o^^nings of the ]Mlar pieces, d. 
where the magnetio field is broken. — B. N. 

Zinc, and Us alloys ; New process for dectro deposUion 

of . Dr. G. Langbein and Co. Fr. Pat. 368,622. 

Oct. 18, 1906. 

The process of electro-deposition of zinc upon metallio 
objects is improved by the addition of urea to the bath. 
Double salts which are readily soluble are formed, and a 
high current density can bo maintained without resulting 
in the ijroductiou of a spongy deposit. — li. S. H. 

MeiaHisation of artides of cdluloid, horn, d?c . ; [Electrical'] 

Process of . L. Schwob and G. H6bert-Dilette. 

Fr. Pat. 359,001, Oct. 30, 1905. 

This invention relates to a process of gilding or niokel- 
plating artudcH of celluloid, horn, &c., by plunging them 
into a bath of silver for about 1^ hours, the bath being 
made up as follows : 60 grins, of “Seignet salt ’’ (“potas- 
sium tarlrate”) are dissolved in a litre of water ; lOOgrnis. 
of silver iiitraU' are dissolved in 66 grms. of ammonia, 
and added t-o 1 lilre of water ; 60 grms. oieoch solution 
arc added to 1 litre of water. The articles coated with 
silver are then jilaced in an ordinary gold or nickel-plating 
bath, and a current of electricity passed to deposit the 
metal. — B. N. 

• 

Furmce. ; Electric , for the reduction of metals and 

alloys and iHirlicularly of alu minium, silicon, magnesium, 
chromium, <bc. 1C. Viel. Fr. Pat. 369,042, Got. 31, 
1906. 

The oxides to be treated are intimately mixed with a 
calculated amount of carbon or other reducing agent and 
passed in small quantities, but continuously, by means of a 
screw propeller, between two horizontal or conveniently 
inclined and highly excited electrodes contained within 
a criK’ible lined witli carbon, whereby the metal or alloy 
is reduced and liberated, and falls upon an inclined bed. 
whence it may be removed as required. — iL H. C. 

XII.— FATTY OILS, FATS, WAXES, 
AND SOAPS. 

{Continued from page 273.) 

Manihol Olaziomi ; Fatty oU (d the seeds of . G. 

Fendler and 0. Kuhn. Bor. Dtsoh. pharm. Ges.. 1006. 
16, 426—429. Chem. (^ntr., 1906, 1, 768—769. 

One hundred of the seeds of Manihot Glaziovii weigh 63 
grms., of which 39'5 grms. consist of shells or husks, 
and 13*5 grms. of kernels. The kernels contain 5*18 per 
cent, of water and 35*20 per cent, of substances soluble in 
ether; and the husks, 0*06 par cent, and 1*31 per cent, 
respootively ; the whole seeds contain 9*94 per cent, of 
fat. The oil examined was prepared from the whole 
seeds by poreolatkin with ether. It was greenish-yellow 
in colour, liad an odou resembling that of olive oil, and a 
somowliat bitter, acrid taste. It was soluble in ether, 
chloroform, benzene, carbon bisulphide, acetone and 
amyl alcohol, insoluble in absolute alooaol and glacial aoetio 
acid ; with petroleum ether it gave a turmd solution. 
The oil became turbid at 4^* (I, but was not solid at 
—irc. It had the sp. gr. 0*9268 at 15'^ C. ; acid value, 2*18 ; 
saponification value, 188*6 ; Beichert-Meissl value, 0*7 ; 
ioduio value, 137*0 ; unsaponifiablo matter, 0*9 per cent. ; 
glycerol, 10*6 jicr cent. ; refraotometer reading at 40® C,. 
62*9. The fatty acids consisted of 89*03 per cent, of 
liquid, and 10*97 per cent, of solid acids. They had the 
following characters : Sp. gr. at 25® C. ; 0*8984 ; m. pt.. 
23*6® C. ; solidifying pt., 20*5 ; acid value, 197*6 ; saponifi- 
cation value, 200*1 ; mean molecular weight, 280*7 ; 
acetyl-acid value, 179*9 ; acetyl value, 20*7 ; iodine 
value, 143*1 ; iod.ne value of liquid fatty acids, 163*6 ; 
m. pt. of solid fatty acids, 54® C. — A. S. 

Oleic acid series ; Some new acids of the — — , Q. Po&zlo. 
Gaz. ohim. ital., 1906, 36 , 669—672. 

Fsom 100 grms. of stearic acid. 21 grms. of 2.8-oleio acid 

Oft 


326 


Ct. XIV.-TANNING. LEATHEB, GLUE, SIZE. 


[Apm 16. 1606. 


(J9.)— RESINS, VARNISHES. 

Fir Balsam. U.S. Customs Decision, Feb. 27, 1006. 
FiK or Canada balsam ‘which has been strained to eliminate 
pieces of wood and bark, is jree of duty as a “ crude 
balsam,” under paragraph 64H of the tantf. The assess- 
ment of duty at I cent per lb. and 10 per cent, ad valorem^ 
as a ” drug advanced in value,” under poragrajih 20, 
wa« overruled on the ground that the straimng was only 
to fit the drug for the usual market condition. 

[T.R.] R. W. M. 

Ekqlish Patent. 

ta4:qucrs, varnishes, imter])roofhiy and imprrgnaiing 

media ; Svlniions of orgnnu' compounds suitable ns , 

and for the manufacture of films, filaments and insulating 
materials, h. Lederer, Sulzbach, Bavaria. Eng. Pat. 
6761, March 30, 1005. 

See Fr. Pat. 352,807 of 1006 ; tliis J., 1905, 078.— T. E. B. 


(C.)— INDIA-RUBBER, Etc. 

Quebrachiie ; Presence of in the latex of IJcvea 

brasilitnsis. A. W. K. <le .Tongj Rec. trav. chiin. 
PaA’g-Bas, 1906, 26, 48—49. Chem. Centr., 1006, 1, 818. 

The alcoholic solution obtained on coagulating the latex 
of Hevea brasilitnsis, wlu'n evaporated on the water-bath, 
yields crystals of quebraehiO*, CfjHiiO^i.OCHa, m. pt. 
100“ — 101° C., easily soluble in alcohol, acetone and ether ; 

— 80*2". Cuebrachite is a sugar which was 
first isolated from quebracho bark {Aspidosperma 
quebracho) by Tanret (this J., 1800, 202). — A. 8. 

India-rubber ; Influence of chalk and of moisture on the 

tfulcaniaatton of . R. Ditinar. flumim-Zeit., 1006, 

20. 670—680. 

Guavui.b rubber wa.s vulcanised with 10 per cent, of 
sulphur and varying percentages of chalk lor 50 minutes 
at 146'^ C., and the products tested mo(;hanicaIly. In one 
series of expcrimenlH all the matcTials were carefully dried, 
in a second series the rubber wn.s allowed to retain its 
natui’al moiature, amounting to 14‘6 jicr cent. In either 
case the breaking strength increased with the amount of 
chalk, up to 40 jior cent, im^orporated ; the eAtensibihty 
showed a maximum at about 16 [kt cent of chalk in the 
experiments "with dry ruliher, whilst in those with moist 
rubber a maximum occurred at about 12 per cent., and 
another at about 24 per cent. It is proved experimi'iitallv 
that the chalk goes into [»crteet colloidal combination with 
the rubber and iloes not react with the sulphur. (Jn 
vulcanisation with lou jtercentages of chalk, the products 
are very porous, owing to the escape ot steam ; from fhi.s 
the author concludes that chalk acts as a binder of 
moisture in the process of vulcanisation. — W. A. C. 

United States Patent. 

Rubber ; Method of extraction of pure raw — - - froin 
rubber plants. K. von Stechow, vViesbadeii, (lernuiny. 
U.S. Pat. 814,407, March 6, 1900. 

See Addition of July 10, 1906, to Er. Pat. 365,011 of 1906 ; 
this J., 1905, 1014.— T. 

Fkench^Patent. 

Rubbery Process of devulcanising . M. Konier. 

Fr. Pat. 368,036,^Oct. 18, 1905. 

The rubber is heated for a considerable time at a high 
temperature (130° — 150° C.) wit h benzene or other solvent, 
ixk preseno© of water or steam. In a modification of the 
proceBB the extract obtained by heating with the solvent 
m heated aloi^ with water or steam, preferably under 
proMure. — C. a. 


XIV.— TANNINQ, LEATHER, GLUE, SIZE. 

{Continued from page 276.) 

Lime spots in vegetabledanned coloured leather. W. Eitner.. 
Gerber, 1906, 82, 78—79. 

The author has often been troubled, in the dyeing of kips, 
with the appearance of spots upon the grain. Tlie cause 
appears to be due to the use of hard water. A similar 
detect is often met with in the case of glace leather. In 
the latter leather the cause is that the free sulphuric acid 
of the alum, not having been washed out, acts on the 
lime from the liard water to form calcium sulphate, ‘W’hioh 
is precipitated in the grain of the leather, tlius preventing 
the dycstulT from penetrating readily. In the case of 
vegetahlo-ianned leather, tlie spots are formed in tli& 
“ scudding process,” by the calcareous water used, but 
they arc not easily seen until the finished article is pro- 
duced. Such lime deposits, which are unevenly 
distributed, aro very difficult to remove, even by severe 
mechanicHl treatment. 

For their removal an acid de-liming agent should he 
used, so as to convert the lime into a soluble form. The 
following acids are employed to this end : — Hydrochloric, 
lactic, acetic, and formic acids. 

To remove lime stains from vegetable-tanned goods 
before dyeing, wash the tanned goods till soft, and then 
place in a hath of 2 per cent, hydrochloric acid and move 
for two hours. After this process the goods aro to bo 
well washed with water in the drum, and aro then ready 
for dyeing.- H. Bk. 

Lactic acid [Commercial] 7 Analysis of . M. Philip. 

XXIIL, page 339. 

Nutgall extract. U.xS. CuHtoms Decision. 

The Umted States Circuit Court of Apvpeals, Jan. 25, 
1900, decided that extract of nutgaJls is not dutiable 
under paragraph 1 of tlie tariff, either directly or by 
sinuhtiide, as taiimu or tannic acid ” at 60 c. }>er lb. 
This decision afiirms one of the Uiiib'd vStates Circuit Court 
and leverses that of thi5 Board of General Appraisers, 
whose lat-ost decision ludd to the duty under paragraph 1. 
A }»r('viou8 decision of the Hoard made nutgall extract 
dutiable at \ c. per lb., aricl 10 jxir cent, ad valorem, as 
” nutgalls advanced in value or condition,” under para- 
graph 20. The (k)urt points to an unbroken lino of 
Treasury Decisions for 26 years on nutgall extract, none 
of w'hich considered the assessment of duty as ” tannin,” 
though tannin was esiiecially named in all the tanfi law^s 
covering this period. The Treasmy Dtqwtmont, Feb. 
24, 1906, acquiesced in tins decision on the advice of tlie 
Attorney-General, and directed the assessmeut of duty 
at I c. per lb., and 10 per cent, ad valorem, under para- 
graph 20, as ” nutgaUs advanced in value or condition.” 

LT.B.] R. W. M. 

English Patents. 

Shins or hides ; Process and apparatus for extracting' 

grease and oil from . II. Brewer luid J. T. Hardy, 

Bulwell, Notts. Eng. Pat. 10,437, May 18, 1905. 

The wet skins, aficr liming and salting, are placed in heaps 
to press the supornuous moisture from them. They are 
then placed in a rotating drum or tumbler and subjected 
to the action of deodorised petroleum or other grease 
solvent and afterwards to the action of warm salt water 
to wash aw'ay the petroleum, grease, &c. The revolving 
drum bus tlio sha)ie of a doublo cone and is mounted on 
hollow spindles. One of the latter enters directly into the 
drum, whilst the other is closed to the interior of the drum 
except through a pipe which enters the middle or widest 
part of the vessel. This pipe is closed by a valve, whicli, 
when opened, allows the solvent to pass out of the drum 
into a collecting vat. The spindle opening into the drum 
allows the final salt wash to be injected. The drum is 
provided with a reversing gear, and is fitted with suitable 
openings. The treatment of the skius takes about four 
hours or longer. — W. P. S. 
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Hidc$ ; Procetfff of treating . F. J. Oakes, New York. 

Eng. Pat. 24,487, Nov. 27, 1906. Under Int. Conv., 
Dea 12, 1904. 

Se® U.S. Pat. 798,293 of 1905 : this J., 1905, 1023,— T.F.B. 

Uidea^ Process of treating . P. J. Oakes, New 

York. Eng Pat. 3516, Feb. 13, 1906. Under Int. 
Conv., March 31, 1906. 

See U.8. Pat. 798,294 of 1906 ; this J., 1905, 1023.— T.F.B. 

Plastic transparent product [from casein] for the manu- 
facture of fibreSt filmst blocks or jdaies, and process of 
preparing the same. H. Cathclinoau and A. Flenry, 
Paris. Eng. Pats. 12,277 and 12,278, Juno l.% 1906. 

See Fr. Pat. 364,042 of 1906, and addition thereto ; this 
J., 1905, 1169, 1226.— T. F. B. 

French Patents. 

Tanning and colouring materials ; Automatic extractor 

for . L. F. Jury. Fr. Pat. 358,783, Och 7, 1905. 

Tub material to be extracted is placed in a cylindrical 
vessel provided with suitable openings, a water-gauge, &c., 
and is there subjected to the action of water or of a weak 
extract resulting from a previous operation. The con- 
centrated extract is pumped up to a receiver, and, when 
this is full, a ball-float diverts the current to a second 
receiver, where the subsequent weaker extracts are 
collected. The first receiver is divided into two similar 
compartments, so that they can be used alternately, and 
the second receiver into a number of compartments, each 
provided with a ball-boat, which, when the eompartmont 
is full, causes the stream of liquid to bo delivered into 
the next one, and so on. As the ball-boats rise they open 
valves at the bottom of the compaitmonta and allow the 
weak extract to bow' through tlio vessel containing the 
material. The liquid is heated on its way to the vessel 
by passing tlirough a comlensor into which the steam, 
arising from a concentrating apparatus, is conducted. 
The extract from the brat receiver is further evaporated 
in this concentrator, in order to obtain a syrupy or dry 
product. — W. P. S. 

Chrome leather ; Process for waterproofing . 

A. Floring and M. Lennoberg. Fr. Pat. 358,894, Oct. 
27, 1905. 

The dry leather is immersed for one hour in a bath of 
melted paraffin or ceresiii containing from 6 to ,30 per 
cent, of colophony, camauba wuix, beeswax, Japan wax 
or the like. — W P. S. 

Leather ; Process for the manufacture of artificial . 

J. B. Granjon and J. F. J. Bcrchot. Second Addition, 
dated Oct. 14, 1905, to Fr. Pat. 343,704, Juno 4, 1904 
(this J., 1904, 1036). 

If the leather bo intended for use as macliinery belts, the 
cardboard sheets described in the original patent are 
replaced by strips of strong canvas. Metallic threads or 
wires are placed between the strips, and to avoid fraying 
at tile edges, the canvas may be made in the form of a 
tube (like a bre-hose) before treating with the asphalt, 
&o. It is Anally rolled bat while still hot. — W. P. 8. 

due Process for making . W. S. Sadikoff. Fr. 

Pat. 368,869, Oct. 26, 1905. 

Fat and mineral matters are removed from the stflistances 
from which the glue is to be made, and the mass then j 
treated with dilute sodium hydroxide solution (from 1 
to 3 per cent, in strength). The still alkaline mass is now 
boiled for 10 minutes with a 1 per cent, aqueous solution 
of monochloraoetio acid, Altered,, and the glue precipitated 
from the solution by means of magnesium sulphate. 
The glue is Anally washed with cold water as usual. 

-W. P. S. 

MetaUieaiion of articles of celluloid, horn, dtc. ; [Electrical] 

Process of L. Schwob and G. H^bort-BAette. 

Fr. Pat 369,001, Got. 30, 1906. XIE., page 323. , 


Casein and similar suhstancesi Conversion of into 

plastic products, I*. CoUardon, Fr, Pat 359,073, 
Nov. 2, 1906. 

The casein is mixed with a 20 per cent, solution of viscose 
(in a suitable solvent) at a temperature of 60® 0. Sub- 
stances which harden the casein and decompose the viscose 
may be added during the operation. In place of viscose, 
other cellulose compounds may be employed. — W. P. S. 

XV.— MANURES, Etc. 

[Continued from page 276.) 

Nitre; Analysis of . R. Bonsemann. XXIIL, 

page 337. 

Engijbh Patents. 

Fertilisers ; Manufacture of and apparatus therefo'' 

J. Crone, D. C, Taylor, and F. Williams, St Helens, 
Lancs. Eng. Pat 5018, March 17, ^906. 

Waste animal substances, such as shoddy, hide and leather 
scraps, and the like, are delivered in a moist state, into a 
horizontal cylindrical vest el, adapted to be rotated on 
hollow trunmons, and enclosed within a chamber of refrac- 
tory material, hoatod by a series of grates and Aues. 
The trunnions are connected with Axed end boxes, having 
removable doors, through which the charge is introduced 
A perforated pi}io, supplying Bulphurio acid of about 
116“ T., is led into the cylinder through the end boxes, 
and as far from the axis of rotation as convenient, so that 
the acid is sprayed evenly over the contents of the vessel 
as the latter rotates. Shoddy supplied to the apparatus 
should contain at least 40 per cent, of water. An exhaust- 
ing fan is connected to the boxes, and delivers into a gas 
condensing tower. Pits are provided to receive the material 
w hen it it discharged. (Hoforenoe is made to Eng. Pat. 
6101 of 1904, this J., 1905, 203.)— E. S. 

Peat : Apparatus for treating , particularly for 

making manure. C. H. .T. van Haofteu, The Hague. 
Eng. Pat. 10,023, May 12, 1905. 

Rapid disintegration of peat is effected by treating it 
with water containing ammonia, which also brings into 
solution constituents insoluble in water alone. The 
anparatus claimed for this process comprises a battery of 
closed vessels, in which the peat is lixiviated, reservoirs 
for water and for ammonia solut-ion, with means for 
heating or cooling, and an air-pump which draws air 
througn the reservoirs and the battery. The ammonia 
is drawn forward with the air, and when the water is 
saturated, the ammonia may be returned to its own 
reservoir by reversing the current. — C. A. M. 

Yeast [Fodder or fertiliser] ; Treating to render it 

suitable for commercial purposes. F. Gotbard. Eng. 
Pat. 13,834, July 5, 1905. XVII., page 331. 

XVL-SVGAR, STARCH, GUM, Etc. 

[Continued from page 277.) 

Diffusion waste-waters [beetroots] ; lietum of the U> 

the battery. Jl. Claassen. Z. Ver. deut. Zuokerind., 
1906, 200—278. 

The author describes the advantages derived from working 
a diffusion batWry by returmng all the weak draining 
! and pressing waters, usually nm to waste, these waters 
taking the place of a corresponding quantity of frosh 
w ater in working the battery. By this moans, the question 
of disposing of these waters, which are liable to become 
noxious, is removed, and a greater or smaller quantity of 
sugar can be left m the pressed shcos according to 
Auctuatious in the value ot the sugar for fodder, or for 
recovery. These waters are not allowed to remain out- 
side the battery for more than a few minutes, and are 
pumped back into the next diffuser, together wii^h the 
necessary quantity pf fresh water before they have had 
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time to cool. With rational working and with the extrac* 
tion of the same amount of sugar as in the old process, 
it was found that the purity of the juiw^ was slighily 
increased by the new process, because fresh wat-er dis- 
solves more non-sugar than the waste-waters. I’hus the 
pressed slices not only contain all the extractive substances 
previously lost in the waste waters, but also a greater 
quantity of non-sugar. An advantage is only obtained 
by the new process if the whole of the waste waters he 
returned to the battery, and these wastes, wz., drainage 
waters and press waters, should bo mixed together and 
not passed in separately, according to the quantity of 
sugar present in the ditTeront fractions. Jf the temperature 
of the waste wak^rs be maintained at the necessary high 
degree (VS"" C.), no deleterious changes need be feared in 
them. Lastly, if irregularities in e.vtraetion occur owing to 
abnormal beets or faulty supervision, no absolute loss can 
take place os in the old system, there is merely an altera- 
tion in the distribution of the sugar between the dilTusiou 
juice and the pressed fodder slices. — J. F. Jl. 


Carbohydrates and organic acids and bases ; Solubility and 

specific rotato'ty power of some in jtyridtne and 

other sdvenis. J. Cl. Holty. J. Physical Chem., 1906, 
9, 704—779. Chem. Centr., 1900, 1. 917. 

Thb solubility in pyridine at 20® C, of the substances 
examined is given in the following tsble : — 



Orms. in 

fiubatancc. 

100 parts 
of solution. 

Levulose 

16*40 

Malonio acid 

14*60 

Dextrose 

7*82 

Sucrose 

6*46 

Dalactose 

5*45 


Substance. 

firms, in 
100 parts 

__ 

of solution. 

Krythritol .... 

2-60 

Lactose 

2*18 

Strychnine 

1*23 

Mannitol 

0*47 

Propyl tartrate . 

Soluble in 


all propor- 
tions. 


The rotatory powers of the dillorent solutions were 
compared with those of aqueous solutions of equal concen- 
tration. In the case of sucrose, dextrose, lovuloso and 
galactose, the specific rotation was greater in jiyridine than 
in aqueous solution ; with the other substances examined, 
the reverse was the case. The rotatory power of solutions 
of sucrose in pyridine was altered considerably by addition 
of benzene, carbon bisulphide, acetone, nitrobenzene or 
chloroform. — A. S. 


Uydrazones and osazones of some a-diketones and reducing 

sugars ; Thermochemistry of the . P. Laiidrieu. 

Comptes rend., 1909, 142, 680 — 582. 

The heats of combustion and of formation of the phcnyl- 
hydrazones and phenylosazonos derived from diacety], 
benzil, benzoin, and from the seven commoner reducing 
sugars, are j^iven in tabular form, in addition to the heat 
disengaged in the preparation of these compounds from 
the corresponding diketones and sugars. — ^E. F. A, 


Cone juice ; Fermentation of . F. Watts and H. A. 

'J ompany. XVII., page 329. 

Cane molasses distillery ; Chemical control of a . J. 

K. Gongora. XV 11., page 330. 


I^wlose ; JDeiectwn of in the presence of dextrose and 

dertrosamine. ('. Neuberg. XXIII., page 338. 


Qudtrachitc ; Presence of tn the latex of Hevea 

brasiliensis. A. W. K. de Jong. XIIIC’., page 326. 


Sugar production of Germany. Bd. of Trade J., March 
22, 1906. 

Acooedinto to statistioB published in the “ Reiohsanzeiger,*' 
the quantity of raw sugar produced in Germany during 
the poriod from Ist Sept., 1W6, to Feb. 2® last, being the 
first six months of the 1905-6 sugar campaign, was 
2,068,211 metric tons, as compared \iith 1,333,279 metric 


tons during the corresponding months of 1004-5. The 
quantity of refined sugar produced increased from 786,043 
metric tons during the six months September, 1904, to 
February, 1906, to 903,019 metric tons during the six 
months September, 1906, to Fobruarv, 1906. The 
total quantity of beets used during the first half of the 
present campaign was 16,726,426 metric tons, as com- 
pared with 10,07 1,21 1 metric tons during the corresponding 
months of 1904-6. 

The total output of sugar (raw and refined) during the 
period September, 1905, to Februoiy, 1906, expressed in 
terms of raw sugar, was 2,296,349 metric tons, as com- 
pared with 1,610,461 inoino tons in the coiTOsponding 
months of 1904-6. [T.R.] 


English Patent. 

Lixiviating and washing sugar and other substances ; 

ApjHiratna for . A. Hinzo, Kositz, Germany. 

Eng. Pat. 6663, March 17, 1906. 

See U.S. Pat. 793,133 of 1906 ; this J., 1906, 835.— T. F. B. 
United States Patent 

Carbonating apparatus for liquids. P. C. Haan, New 
Brunswick, N.J., Assignor to J. I). Pickard, East Orange, 
N.J. U.S. Pat. 813,883, Feb. 27, 1006. 

The apparatus consists of a containing tank for the liquid 
and gas under pressure, and is provided with a float for 
governing the inlet of liquid, this float carrying a nozzle 
which sprays the liquid upwards through an atmosphei-o 
of compressed gas. The inlet for distributing and diffusing 
the gas conipnses a vertical perforated spiral coil with 
spiral deflecting plates attached thereto ; above the coil 
is placed a cosing containing a senes of corrugated deflect- 
ing plates surmounted by a stratum of porous material, 
to cause the umon of liquid and gas held m the contairung 
tanlc, by bringing them into intimate contact under 
pressure. — J. F. B. 


French Patent. 

Sexiwecd ; Treatment of for the extraction of mineral 

and organic chemical substances. Mmc. Lauroau nee 
J. 11. Laureau. Third Addition, dated Oct. 14, 1906, 
to Fr. Pat. 362,069. March 6, 1906. VII., page 316. 


XVIL-BREWING, WINES. SPIRITS. Ac. 

{Continued from page 278.) 

Barley ; Relation betiveen protein contents and atndition 

of endosperm of , also ynethod of testing barley. 

E. Jalowetz. Allg. Z. Bierbrau. u. Malzfab., 1906, 41 ; 
Wooh. f. Brau., 1906, 28. 126—127. 

The autlior proposes a new method for ascertaining 
rapidly whether a barley is rich or poor in protein according 
to the steeliness or mellowness of the endosperm. The 
barley is covered with a 40 rier cent, solution of form^- 
dohyde in a long-nocked flask, nearly closed with a cork. 
The flask is heated in a boiling water-bath for 30 minutes ; 
the grain is washed three or four times with cold water, 
pressed between blotting paper, and at once tested with 
the usual grain cutter. In all cases the out surface 
possesses a gummy edge, inside which the section may show 
either a very strikingly chalky surface or a pronounced 
steely appearance. Between these two extremes, two or 
throe intermediate conditions may bo recognised, even by 
an inexperienced observer. The formaldehyde combines 
with the albuminoids of the grain, and the compound 
thus formed so influences the course of the reaction that 
the corns, rich in nitrogen, remain steely, whilst those poor 
in nitrogen are modified by the treatment and become 
mealy. This test distinctly reveals the fact, previously 
ascertained by analysis, that the corns in the lower part 
of the ear are less rich in nitrogen than those of the upper 
part of the same ear. It also ehminates the diffleuity 
of distinguishing between ** apparent ” steeliuesa, which is 
harmless, and the permanent steeUness whioh is aooom- 
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paoied by a high protein content. The author hae found 
in one case that the mealy corns contained 1*16 per cent, 
of nitrogen ; the half-steely coruH, 1*59 per cent. ; and 
the steely corns, 1*70 per cent. If all the corns in a sample 
are mealy or almost mealy, the percentage of protein lies 
within the jirescribed limits for a brewing barley ; if all 
the corns are steely or half- steely, the barley is rich in 
jirotein. Mixed results indioate that the barley is not 
uniform as regards the protein contents, and is a mixture 
of two types, an observation which could not be made by a 
determination of the nitrogen on the whole sample in the 
usual way. — J. F. Jl. 

Barley with dhnortnally high protein content ; Mailing of 

. T. Hajck, Z. ges. Jlrauw., 1900, 2Q, 171—172 

Thk author conducted malting experiments with an 
abnormal barley having the following composition : — 
Moisture, 12*9 ; extract on air-dry grain, 02*9 ; and 
protein, 17*27 iK*r cent. This barley was indistinguish- 
able by external observations from normal brewing 
barley containing 10 — 11 per cent, of v)roteiii. The 
barley was steeped for 93 hours, being left six hours 
without water on the second and third days and three 
hours on the fourth day. The couch was piled 10 ins. 
high and was spread over the whole floor on the second day 
to a depth of about 5 ins. (lermination was conducted in 
the cool as far as jiossible and lasted eight days. In spite of 
a somewhat restneted steeping and all |K)ssible precautions 
for cool germination, the temperature on the floor rose to 
22*5° (^, showing that barleys rich in protein have a 
natural tendency to get- hot on the floor. The malt was 
divided into two portions, one being kilru'd on tlie Munich 
system and the other as in the preparation of Pilsener 
malt at u low temperature. 

The malt possessed a low extract valim corresponding 
to the high protein content. The enzyme contents were 
also high, as was shown by the fact that even the Munich 
malt it'quiri'd only ten iiiinuteH for complete saccharifi- 
eation, and by the high ratio of malfosc to total extrai't. 
The projMU’tion of soluble Hllniminoids was high, higher 
in the pale malt than in the dark, owing either to the 
eoagulation of albumin or the destruction of proteolytic 
enzymes at the higher teinianature of curing. The 
colour of the wort from the pale malt correspmided to one 
of the Vienna type, whereas nn ordinary liarley treated 
in the same way should have given a paler wort of the 
Pilsener tvqa'. This illustrates the funetion of the albu- 
minoids in contributing to tli(‘ colouring matters of malt. 
The modifieation of botli malts was very bad, and was 
such as to make them epnte unsuitable, for brewing 
purposes. The author considers that tbe.se experiments 
fully confirm tin* current views as to the difricultv of 
produidng good malts from barleys which arc rich in 
}irotcin.— J. F. B. 

Malt [Diotillerif/t and yeast factories]; Temperature 
necessary for the destruction of injurious organisms on 

. W. Hermeberg. Z. Spiritusind., 190(1, 29, 

93—94. 

Thk really injurious organisms in a distillery are the 
“ wild ” lactic acid bacteria, whilst in a yeast factory the 
mycodorma yeasts are also harmful. These organisms 
cause a large increase of acidity in the main mash, bad 
attenuation, had yield of yeast and instability and floccu- 
lation of the yeaat. In oases where malt is used cold, 
after the saccharification, in order to prevent foaming 
fermentation, there is very great danger of infection by 
the organisms occurring on the malt, unless these are first 
destroyed at a moderate heat. This destruction can bo 
effected without crippling the diastase by lieating the 
mash at 55® C. for 15 minutes. The author has found that 
this treatment is sufficient to prevent the subsequent 
development of all the non-sporulating organisms, amongst 
which the above-mentioned injurious species are included. 
The temperatures required to kill the nrincipal organisms 
present in distillery mashes are as follow : — Mycoderma 
yeasts are killed in five minutes at 60® C.. or in one 
niinute at 65® C. ; distillery yeasts lose their power 
of reproduction at 68® 0,, and are killed in one 
minute at 68® — 70® C. ; the acetifying B. Xylinum is 
killed in one minute at 50® C. ; the cultivated laolio acid 


bacterium, B. Delbriicki, is killed in five minutes at 66® C.. 
and in one minute at 72*5° C. ; the “ wild ” lactic acidf 
bacteria are killed in one minute at 66® C. It is ouite 
unnecessary, even with the w’orst malts, to employ nigh 
temperatures for preventing infection. The injurious 
organisms both in the yeast mash and the main mash are 
killed during saccharifioation, and a re-heating at the 
saccharification temperature of 62® 0 . for half an hour 
after acidification of the yeast mash is sufficient to ensure 
the absence of these organisms. A higher temperature 
will cripple the diastase without producing a more offioient- 
j Sterilisation, since the spore -bearing bacteria can with- 
i stand even a temperature of 100° C for a considerable 
I time. 

! The main difficulty in sterilising mashes in the above 
manner on an industrial scale lies in the difficulty of 
ensuring that all the organisms are submitted to the 
j desired temperature. Particles of the mash got splashed 
I on the walls and edges of the tuns, and the organisms 
! on these parts (^scajic the action of the heat and are washed 
! back afterwards into the mash. — J. F, B. 

I Diastolic enzymes ; irrfluerree of certain ^haloids and' 

their salts on the activity of . H. E. Goebel. 

I Z. Spiritusind., 1906, 29 , 85. 

I The author has tested the influence of various alkaloids 
on the velocity of conversion of starch by Taka-diastaso. 
The majority of the frm alkaloids either retarded the con- 
version of starch inte maltose or left it unaffected. The 
salts of the alkaloids retarded the diastatic action at 
the ordinary temperature, but accelerated it at 60° 0 . 

1 It IS n^marked, however, that neither the alkaloids nor 
their salts cause any alteration of the enzVhie itself. 
Certain alkaloids, sucli os morphine and the hydrochlorides 
of atropine and pilocarpine, had a slight accelerating 
influence on diastatic action. Caffeine, codeine, atropine, 
nicotine, quinine and the hydrochlorides of codeine and 
caffeine liad a slijjjht retarding influence. Quinine hydro- 
chloride, strychnine and its nydrocliloride, veratrine and 
morphine hydrochloride had no influence at all.— J. P. B, 

Yeasts ; Part 'fjlayed by cysts of Oloeosporium in the origin 

of . p. Viala and P. Paccotet. Comptes rend., 

1906, 142 , 618- 520. (Sec this J., 1906, 277.) 

The cysts of some species of Glorosporium form under 
certain conditions endogenous spores, which in favourable 
nutrient media, when freed from the cysts, develop to 
a mycelium of filaments and short elements with buds. 
These cysts bear the same relationship to the ordinary 
form of the fungi as the spomlating yeasts do to the 
budding forms. — E. F. A. 

Yeast culture ; New method for pure . H. Wickmam 

and H. Zikos. Mitt. Oostorr. Vcrsuchss. und Akad. f. 
Brauind., 1905 ; J. Inst. Brewing, 1906. 12 , 163 — 164. 
A FILM of gelatin is spread with a glass rod on a cover 
glass divided up into squares of 2 mm., and is allowed to 
I solidify under a watifli gloss. The yeast is suspended in 
beer wort at a suitable dilution, and a drop of the liq^uid 
is taken up in a sterile cajullary tube, which is tnen 
lightly touemed on the surface of the gelatin so os to leave- 
a trace of the liquid on each of the squares. The plate 
thus prepared is placed in a Bottclier’s chamber or on a 
hollowed microscope slide, and is fixed by vaseline. If 
the dilution has been properly chosen, each drop should 
contain one cell which can grow on the gelatin surface, 
and the new cells all lie in one plane. The individual 
cells are found as easily as with Lindner’s droplet culture ‘ 
method ; the new cells after 24 hours can readily be- 
counted ; the colonies can easily be re-inooulated and 
the cultures are very lasting. — J. F. B. 

Cane Juice ; Fermentation of , F. Watts and H. A. 

Tempany. West Ind, Bull., 1996, 6, 387—393. 
When cane juice is allowed to ferment spontaneously, the- 
liquid becomes markedly acid and assumes a yellow 
colour, whilst a dark scum rises to the surface, the juice 
being said to sour; pronounced alcoholic fermentation 
with vigorous evolution of carbon dioxide then 
sets in, resulting in the production of over 8 per 
cent, by volume of alcohol in the liquid and tfae> 
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depOBition of a sediment of yeast. Finally in course of { 
time, with free access of air, acetification of the alcohoJ I 
takes place in the ordinary manner, the colour of the | 
liquid changes to a clear, dark red, and the so-called 
“ cano vinegar ” is produced. The authors have found that j 
the preliminary aeiuilioation (“ souring ”) of the juice takes i 
place equally well in absence as in presence of air. The dis- : 
appearance of sugar and, presumably, the formation of ‘ 
ekoliol proceed much more rapidly when air is allowed | 
free access to the juice than when it is excluded. A study ■ 
of the acidification of sugar solutions by inoculation of 
the dark scum from cane juice led to the conclusion 
that the acid is produced by the oxidation of the sugar 
by bacterial action at the expense of oxygen derived ! 
from the sugar itself, but no corresponding reduction 1 
product of the sugar could la*, identified, though traces of a 
body crystallising in jirismatio needles and which may bo 
mannitol (Mareano, Comptes rend., 108, 966 ; this J., 
1889. 601 ) wore always found on evaporation. The ratio of 
volatile acid to fixed acid produced during this preliminary , 
acidification was about 1:2. Tlie organism ■which pro- 
duces this acidity forms a felt-Hke growth in saccharine ' 
media, consisting of long threads which break up after 
48 hours into short rod -like bacterial forms. The addition 
of 2 per cent, of phenol to the juice inhibits the acidification 
■of the sugar. — J. F. B. 

'Colftur ;• Formation of - — by ha'Ue.ria in saccharine ' 
nutrient media. A. Kossow'icz. Zeits. landw^ Ver- 
suchsw. in Osterreich, 1904, 404 ; Zeits. gea. Brauw., ' 
1906. 29, 166. 

Tub author has examined the coloration produced by 
various bacteria in a solution containing 3 per cent, of 
jaffmose or sucrose, 0*26 of ixitassium dihydrogen phos- 
phate, 0*006 of tricalcium phosphate, 0'25 of magnesium 
sulphate, 0*26 of diammomum phosphate, and 0*2 of 
ammonium chloride. 

B. prod igio sum produces a lemon-yellow colouring 
matter which appears after two or throe weeks, and goes ; 
into solution. Red colouring matters are formed by 
B. laciorubefaciens and mtcrococcvs agtlis. B. syn- 
xanthum produces a reddish -brown substance, the appear- 
ance and intensity of which depend, as is also the case 
with the colounng matters formed by yeasts, on the 
proportion of magnesium sulphate pre.sent. B. fiuon .uens ' 
liquefaciens produces a characteristic yellow fluoreseent i 
substance, whilst with B. fluorcscens putidus a white 
-deposit is formed. A yellow colour is also obtained with ! 
B. jiuorcscens} aureus and Sarcina Hquefafiens. B. 
cyaneofuscus forms a greyish -brown colouring matter, 
and B. mescntericus fuscMs a pale-hrown deposit appearing 
after from two to four weeks. B. Imtyricus Jlucppc , 
produces a pale yellow coloration after three or four weeas . 
and developes butyric acid. After six or eight weeks, B. 
coli commune forms a distinctly yellow colouring matter. I 
With the following bacteria pure white cultures are ' 
•obtained, even after about lour months growth:-- 
Spirillum FinHer-Prior, Streptococcus pyogenes^ Micro- 
coccus flavescens, Tyrothrix distorta, B. Freudnircichii, i 
B. aerogenes, B. laclis a'erogenea and the bacterium of 
-atable manure. The last tliree bacteria and also B. i 
synxanthum ferment raftinose vigorously. — H. 1*. j 

Fermenting vessels of cement. A. Weber. Woch. Brau., ! 

1906, 28, 95. ; 

Thm author recommends the use of fermenting vessels j 
■of wired gloss, the joints being made with pure ooinont, : 
coated with “ brewers’ pitch” {” Bierlack”) at frequent i 
intervals of time. The cement is not affected in any way, j 
even the small particles of cement adhering to the glass | 
being unchanged either by the lieer or by orushing. In 1 
large vessels the attenuation is from 0*2'’ to 0-3'’ greater j 
than in smaller ones, but the taste of the beer is the same j 
in the two eases. The use of large vessels, up to 180 hoctol. I 
capacity, is recommended on grounds of economy. 

The lager vessels used by the author are constructed 
on the Monier system, the walls and bottom being of 
cement fitted internally with wired glass. These mve 
very satisfactory results and effect groat economy, since 
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they require only half the cellar room, whilst the cooling 
plant may be diminished, and the pitching of the vessels 
omitted.— T. H. P. 

Wines made from vines attacked by mildew; Chemical 

character of , E. Manccau* Comptes rend., 1906, 

142. 689—690. 

WiKE made from grapes attacked by mildew contains less 
alcohol, more total acidity and a higher proportion of 
nitrogenous organic matter, also more mineral oonstitu* 
cuts and less free tartaric acid than wine from the same 
vinos treated with sulphur. Such wines have an 
abnormal chemical composition which gives them a 
peculiar flavour and renders them more liable to oxidation 
and attack by disease germs.— K. F. A. 

Apjile marc ; Study of . W. D. Bigelow and H. C. 

Gore. J. Amer. Chera. Soc., 1906, 28, 200 — 207. 
Apple marc, or Ihe insoluble matter of the flesh of the 
amilo, is comjiosed mainly of parenchyraous tissue and 
about 40 jier cent, of it is rendered soluble by boiling with 
vrater. This water extract consists of one complex carbo- 
hydrate, a galacto-aiaban. I'lie must of apples, when 
treated with several voluine.s of alcohol, invarialily gives a 
gummy precipitate. This precipitate contains complex 
carbohydrates which are richer in galactan, relative to 
the iicnlosan content, than the hot water extract of apple 
marc. The same is true of the alcohol precipitate given 
by ” second pressing ” ciders. I’he treatment with boil- 
ing water decreases the yit’hl of crude fibre and cellulose 
and at the saine time gives a purer fibre and a purer 
cellulose. —W. P. 8. 

Quick vinegar process; Bacteriological investigations 

on the , W. Henneberg, Dent. Fssigind, 1906, 9, 

393—396, 403—405, 410—412; Chem. Centr., 1906.1, 
613—614. 

BACTKmoLociiCAi, examination of vinegar and bccchwood 
shavings, taken directly from an acetifying chamber work- 
ing iHirmally, showed that the vinegar itself was almost 
free from bactena, whereas the shavings contained enor- 
mous quantities of acetifying bacteria. The vinegar from 
a ohanilier which is working defectively is characterised 
by the presence of a relatively lar^e quantity of bacteria. 
In a normal chamber the disposition of the acetifying 
bacteria in tlio fibres of the wood and their relatively great 
power of coherence prevent them b(ung WBislied off by the 
vinegar which flows over the shavings. Plate cultures on 
iiiihopiied wort- agar showed the pesence iu the vinegar of 
mycodorma yeasts, yeasts capable of developing fruity 
ethers and only a few bacteria. CnltureH from scrapings 
from the beechwood shavings showed growths of hay 
baccilh, spherical bacteria and large quantities of mucus- 
forming acetifying bacteria. Samples from a defective 
chamber gave growths of infusoria, doniatium, myco- 
derma yeasts and B. xylinum. Since oven the normal 
chambers contain large quantities of organisms quite 
unconnected with the acetifying process, it is difficult to 
doterimne the condition of a enamber by bacteriological 
analysis of the vinegar, although the number of foreign 
organisms in a defective chamber is greater. It was not 
possible to conduct experiments with pure cultures ; the 
author could only obtain cultures of gioups of organ- 
isms, concentrated as regards acetifying bacteria, by culti- 
vation under certain conditions of nutrition, acidity and 
teraixjraturo. Suitable media for this purpose are dilutecl 
beer wort, litter , grain mash and vinegar mash. B. xylinum 
was present in all the vinegar chambers examined and bad 
no deleterious influence on the work of the chambers. 

Exiioriments in the laboratory with “quick” vinegar 
bacteria concentrated by natural selection, showed that 
the acetifying process can be effected quite as well in the 
laboratory as in a properly prepared vinegar chamber, 
a vinegar containing 10 — 11 per cent, of acetic acid being 
obtained under favourable conditions. — J. F. B. 

Cane molasses distillery; Chemical control of a . 

J. S, Gongora. Bull. Assoc. Chim. Suer, ot Dist., 
1906, 28, 884—891. 

Foe controlling the work of the distillery the density and 
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the aeidity of the wash in each tun should be determined 
before fermentation. After fermentation, determinations 
should be made of the proportion of alcohol in the fer- 
mented wash, the density ot the residue after elimination 
of the alcohol by distillation, the proportion of unfer- 
mented reducing sugars and the acidity. Records should 
be kept of the volume and strength of the alcohol obtained 
in the distillery from each tun and the quantity of alcohol 
lost in the vinasses. The difference Ijetweon the sum of 
these two values and the quantity of alcohol calculated | 
from the analysis of the ferment^ wash oorresponds to j 
undetermined losses, any sudden rise in which indicates a i 
leakage at some stage of the distillation. The initial j 
gpravity of the wash gives the weight of molasses taken j 
into work. Tho difference between the initial gravity j 
and the final gravity after elimination of tho alcohol gives j 
the quantity of sugar fermented ; this value, added to | 
the quantity of unlertuentod sugar, gives the total sugar J 
submitted to fermentation. Tho quantity of alcohol in i 
the fermented wash, caJculateil as ]M',r cent, of sugar 1 
fermented, ^ives an idea of the purity of fermentation. : 
The proportion of unfermented sugoi’ per cent, of the total i 
sugar indicates the physiological coudilion of tho yeast. | 
When a rise of this ratio occurs under constant conditions • 
of work, it points to degeneration of tho yeast or inhibition | 
due to the presence of traces of anti-fermontativo sub- I 
stances or to deficiency of yeast nutrients. Tho differ- j 
once between the aciciity befoie and after fermentation | 
in well-conducted work, should not exceed 0'2 grm. pt^r j 
htre, calculated as sulphuric aeitl. When this numDcr 1 
increases, the yit'ld ot alcohol jier cent, of sugar will I 
decrease, and it will be necessary to cleanse and disinfect j 
the tuns. The time required for the wash m each tun to | 
ferment should be recorded, as an indication of tlie activity i 
of the ycttst.— J. F. B. 1 

i 

Spirit monopoly ; Jlussian state . Bd. of Trade J., 1 

March 29, 190(1. i 

The spirit monopoly has been extended gradually, and | 
•by the middle of 1904 its ojKirations covered all the 1 
Provinces of Eui’ojK^an Russia (Finland excepted) and j 
"Sibena. ('om paring the jield of the beer and spirit 1 

excise before the introduction of tho monopoly with that I 
of the beer excise and the spirit monopoly after tho intro- j 
•duction of the latter, the results are as follows : Before 
introduction, 30*7 millions sterling ; after introduction, I 
42 millions. Allowing for extra exjxmditure in connection i 
ewith control, &c., tho result shows an increased revenue ; 
of 9’83 millions. In 1904, tho jxipulation of the dislriots I 
served by the monopoly was 127 mil lions. There were 
2,308 cbstilleries, 335 bottling establishments, 28,209 i 
establishments for sale. The amount of spirits sold was , 
189 million galls., or less than galls, i^ter head. There was j 
a slight reduction of the consumption as compared with j 
the preceding year, owing to the comparatively poorer ! 
harvest, and the diminished purchasing power of tho 1 
population. The gross yield m 1904 was 57 million ! 
sterling, and the expenditure 16-7 million, giving a net i 
yield of 40*3, or 683,000/. less than the preceding year. ! 
The expenses of ijroduction wore nearly 400,000/. more | 
than in 1903. The movable and real prop(‘rty possessed ; 
by tho Crown in connection with the monopoly was ' 
valued at 10*7 millions sterling. ' 

The returns are satisfactory to the (Government j 
exchequer, as tho jields are nearly 10,000,000/. smierior | 
to those derived by the State from the spirit ana beer ; 
excise before tho introduction of tho spirit monopoly. Tho ' 
jiet x*evenue has, however, fallen off as compared with ^ 
.that of the year preceding the returns now pubhshed, : 
which relate to 1904. This is attributable to the inferior 
Jharvest of 1903, which diminished the purchasing power ! 
of the population, and also to increased cost of production. ] 
The introduction of the spirit inonojioly resulted in 
inoroasing tho Government revenues at the expense of 
the resources of the local administrations, and the increased 
profit of the State implies the withdrawal of funds from 
the local bodies, which were generally employed for 
purposes of local improvement and education. {j'.R.] 


English Patents. 

Yeast [Fodder or fertiliser] ; Treating to render it 

suitable for eommercial purposes. F. Qothard, Burton- 
on-Trent. Eng. Pat. 13,834, July 6, 1905. 

Febsh brewers* yeast is pulverised or granulated by 
rubbing through a series of fine screens, and is then 
mixed in a machine with some perfectly dry, water- 
absorbent material suited for the purpose to which the 
product is to be applied. Suitable materials are dried, such 
as spent hops or hop meal, malt dust, brewers' groins, 
oat bran, powdered chalk, garden soil or sawdust. The 
mixture is quickly passed into a sterilising vessel in which 
it is heated, with agitation, and is finafly reduced to a 
condition in w'hich it contains not more than 12 per cent, 
of moisture, the jiroduct being used either os a jfodder or 
fertiliser.-— J. F. B. 

Etnporators for evaporating the liquid in brewers* washf 
spent wash, or pot (de from distdlcries, waste or spent 
dyes and the like, and concentrating the solids in the 
same ; the evafH>rator being also applicable as a smoke 
wasJuir ; Impts. in . A. B. IxmiTox and T. Mac- 

kenzie. Eng. Pat. 7902, April 14, 1905. XVIim, 
page 332. 

United States Patent, 

Distilled liquids; Proce.ss for ascertaining the origin of 

colouring matters present in . C. T. Marsh, Assignor 

to L. U. Weifislcder. U.S. Pat. 813,728, Feb. 27, 1900. 
XXlll., page 338. 

Geeman Patent. 

Mashes in fermcrUcUion industries ; Material for use in 

facilitating the drawing-off of . D. Ernst. (3er. 

Pat. 103,801, Jan. 14, 1905. 

In the manufacture of spirit and pressed yeast, malt 
germs, oat husks, chopped straw, chaff, &o., are added to 
the mashes to facilitate the drawing-off of the wort. The 
patentee claims the use of the tTireods (of the board) 
of the maizo-cob in place of the materials named. — A. 8. 

XVIIL—FOODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

[Coidinntd from page 280.) 

(A.)-FOODS. 

Milk treated with hydrogen peroxide ; Note on . P. 

Adam. J. Pharm. Chim., 1906, 28, 273—277. 
Fresh and unlxiiled milk which has not been treated 
with hydrogen peroxide gives, in the presence of hydrogen 
peroxide, a tea coloration with guaiaool solution and a 
blue coloration with p-phenylenedi amino, and decolorises 
the Methylene Blue of yoliardingcr’s reagent (this J., 
1905, 47). The same milk, previously treat^ with 
hydrogen peroxide, gives colorations with guaiaool and 
p-phonylenediamine, but does not change the colour of 
Scnardinger’s reagent. If this treated milk be kept until 
the hydrogen peroxide has disappeared, it will still give, 
in tho presence of hydrogen peroxide, tho reactions with 
guoiacol and p-phenylenetliamme, but no longer decolorises 
Schardinwr’s reagent, differing in tlie latter respect from 
fresh milk. From the above facts, the author conolodes 
that the reducing enzyme present in milk is alone destroyed 
by hydrogen peroxitle, and that the oxidising ensyme 
(not to be confounded with the oxydase) withstands the 
action of the peroxide for a considerable time. — W. P, S. 

Cocoa-nut fat in butter ; Process for the detection of — 
H. P. Wijsman and J. J. Reijst. XXIII., page 338. 

Cocoa and chocolate ; Detection of fo reign substatices in 
. F. Bordas and Touplain. XXIII., page 388. 
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Ewouaii Patents. 

Animal tisanes and mixtures of such tissues with other 
substances, and the products obtained thereby ; Process 

of preserving . J. R. Hatmaker, Paris. Eng. 

Pat. 4351, March 2, 11105. 

The 8ubstanc(!K, Ruch as fish, oysters, beef, and all kinds of 
animal tissue, either alone or mixed with other substances, 
are reduced U) a pulpy condition, with the addition of 
water if necessary. Tjie pulp is then exposed in the form 
of a thin layer or film upon a suitable surface heatod to 
a tem|wature above 212'‘' F. (st^e Eng. Pat. 25.563, 
of 1904 ; this J., 1906, 1249), and removod before it is 
injured by over-heating. The substances may bo cooked, 
digested or seasoned before drying. — W. P. S. 

Yeast [Fodder or fertiliser] ; Treating to render it 

suitable for commercial purposes, F. (lothard. Eng. 
Pat. I3,b34, July 5, 1905. XVIL, page 331. 

[J1/»7A'] Sejmrators ; Impts. in centrifugal . H. H. 

Lake, London. From Aktiebolaget Separator, Stock- 
holm, Swcdtfti. Eng. Pat. 19,209, Sept. 22, 1905. 

The invention relates to separators which are driven by 
a steam turhme. A regulating cover, or a separate 
ohamlxT eommunieating witli the separator, is connect-ed 
by a float <ir an arrangement- of balai\ecd levers with the 
steam valve. When tlie level of the milk in the separator 
sinks, the supjdy of steam is out off, but a by-pass allows 
sufficient steam to pass to keep the separator running at a 
low sjieed when it is em]Jty. — W. H. C. 

Fruit Syrups or fruit extracts ; Process for making 

concentrated . O. Volz, Berlin. ICng. Pat. 612, 

Jan. 9, 1906. Under Tnt. (’onv., Jan. 10, 1905. 

Frtut j nice of any kind is treat-ed with (diloroforni, benzene, j 
carbon tetrachloride, etlicr, carbon bisulphide or similar 
solvent, and the latU'r then scparat-<‘d. The chloroform 
extract is evaporated at a low tem|XTtttun' under reduced 1 
pressure, the residue is dissolved m apMihol, the solution j 
cooled, filtered to remove vegetable fats and wa.xes, and 
the alcohfd again distilled off under reduced prt*Bsure. ' 
The residue of aromatic substHiieos obtained may be 
added to the extracted juice after the lat-itM has been 
evaporated under re(liu?e(l pressure to about oiK'-t.weiitieth 
of its volume. The original juiee may lx* ohtaineil from fruit 
which hflS been preserved by the addition of alcohol or by 
pasteurising. — W. P. S. 

I 

Umtkd States Patent. | 

Casein ; Process of precipitating and preserving . R. ! 

V. Dunham. Bellows l^ills, Vt., Assignor to (’aseui (’o. j 
of America, New Jersey. U. S. Pat. 814,594, March 6, I 
1906. 

A SMALL percentage of boric acid is added to tlie acid used 
for precipitating the casein. — W. P. S. 

French Patent.^. 

Lupins ; Preparation of fneal from , for food. A. do 

Sousa Reie, Fr, Pat. 358,713, Oct. 21, 1905. Under 
lut. Gonv., Dec. 1, 1904. j 

Lupins contain a large proportion (about 50 ixu* cent.) of 
albuminuids but their utilisation as a foodstuff is hindered 
by the presence of a bitter principle. According to the 
present patent the lupins are boiled in a solution of acetic 
acid aucl common salt, and then purified by systematic 
extraction w ith water until the bitter Hubstaiice is removed. 
The seeds are finally decorticated, dried and ground to 
meal, — J. F. B, 

Whey from skimmed milk ; Preparation of . Deutsche 

Milchwerke. Fr. Pat. 358,966, Oct. 28, 1906. 
Two hundred litres of skimmed milk are mixed with 
20 litres of full milk and heated to a temperature of 80® C 
for 46 minutes. The milk is then cooled to about 26® C., 
mixed with 6*6 litres of a culture of lactic acid bacteria^ 
and the whole kept at this temperature until the acidity 
rises to 3«6 or 3*<l?. The mixture is now rapidly cxmled 


to about 14® C., and kept at this temperature for a further 
three or four hours. It is then ready for use as a beverage. 

— W. P. S. 

Alimentary materials ; Preservation of , by means of 

owne, H. J. Wessels de Frise. Fr. Pat. 359,037» 4 
Oct. 31, 1906. 

The articles, such as meat, eggs, fruits, beverages, Ac., 
to be preserved, are placed in a chamber from which the 
air is withdrawn by means of a pump, a pipe being pro- • 
vided at the fop of the chamber for this purpose. The 
air withdrawn is passed successively through a cooling 
and drying chamber, an ozonising apparatus and a steril- 
ising cfiamber and is tlien ir-turned to the bottom of the 
chamber containing the foods. A portion of the ozonised 
air may l>e forced riy a pump through jots directly on to 
the joints of meat or into the latter. The chamber is 
hermetically closed, but suitable openings are provided 
for removing the articles of food os required. — W. P. S. 

German Patent. 

Proteins ; Process for the separation of true , from 

their solutions, and from salts, extractive matters, albu- 
moses and peptones. Farbw. vorm. Meister. Lucius und 
Briining. Gor. Pat. 164,762, March 4, 1906. 
Albuminous solutions are treated with a small quantity 
of alcohol, msuflicicnt to produce a precipitate or turbidity, 
and the proteins ari' then Rcparated by addition of an 
excess of acid or alkali. Or, the albuminous solutions are 
treated with an alcoholic solution of caustic soda or caustic 
potash, wdthout producing a precipitate, and the proteins 
are then separate<l from the alkaline solutioii by the 
addition of acid. — A. vS, 

(/;.)— SANITATION ; WATER PURIFICATION. 

Knolls H Patents. 

Clinker from refuse destructor furnaces; Treatment 

. J. A, Brodie, Liverpool. Eng. Pat. 7521, 

April 10. 1905. 

The clinker is removed from the destructor furnace and 
at once introduced into a blast-furnace situated adjacent 
to the destructor. If needixl, fuel may be added and also 
from 5 to 10 per cent, of lime or other tlux. The products 
of combustion of the blast-furnace are led into the fine of 
the destructor or into a steam generating furnace. The 
inatiTial after treatment in the blast- furnai'i' is suitable 
for road toiindations, concrete or paving blocks. — W.P. S. 

Evaporators for evaporating the liquid in brewers' wash, 
spent wash or pot ale from distdhries, waste or spent 
dyes and the like, and concentrating the solids in the 
same ; the evaporator being also appiicuhle as a smoke 

washer ; hnpts. rn . A. B. Ixinnox, Newcastle-on- 

Tyne, and T. Mackenzie, Glasgow. Eng. Pat. 7962, 
April 14, 1905. also Eng. Pats. 13,227 and 18,488 
of 1904; this J., 1906, 811, 982.) 

The ovafKirator consists of a scries of chambers, with 
opimings lu the bathe — or partition — walls between them, 
the whole being provided with a floor slanting upwards, 
and commumcating at one end with a flue from cl 
boiler, by way of an owning that can be closed by a damper, 
and at the other end with a chimney. The liquid to be 
evaporated is sprayed into the chambers, and any portion, 
of the liquid that remains unevaporated drains away, 
together with any solid matter in the flue gases, through 
o^x^nings in the bottom of each partition, and runs down 
over the damper into a tank fitted with a strainer or filter 
to clarify the liquid, which can then be returned to the 
spraying devices. The communicating openings ip 
tno baffle-walls arc of chequered brick or iron work, 
with an open area equal to that of the flue, and 
may be arranged at different levels so as to distribute the 
hot gases in passing from one chamber to another. The 
slojnng arrangement of the apparatus enables a fan to be 
dispensed with when the chimney draught is good, but a 
fan may be provided in the chamber next the ohimney^ 
if necessary. — C, S, 
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S^wagt and other eimilar Audga ; Treatment of . 

[Jiecovery of fatty Bvhttances]. F. M. Spence* H. Spence 
and P . Spence and Sons, Ltdf., Manchester and R. Ookel, 
Iwower Walton, Cheshire. Eng. Pat. 8347, April 10. 
1906. 

The nearly or completely solidified sludge cake, yielded 
by curdling or otherwise treating the sewage, is subjected 
to the action of a sufficient quantity ot mineral acid, 
preferably sulphuric acid, to liberate tne fatty acids from 
the mineral matters present. The amount of acid to be 
added is ascertained by a preliminary experiment on a 
small quantity of the sludge cake. S^uflicient acid must 
be added to give a yield of fatty acids free from iron, 
alumina or other soaps. The acidified cake is then pre- 
pared for treatment with suitable sol vents. (See also Eng. 
Pat. 23,640 of 1904; this J., 1906, 1080.)— W. P. S. 

W ater -purifying apparatus. J. J. Kriiger, Copenhagen. 

Eng. Pat. 24,436, Nov. 26, 1906. 

The water to bf) purified is foioed by suitable means 
through a water motor or turbine and is then conducted 
by a pipe to a measuring device, such as a tipping 
bowl, or patldle-wheel, sit-uated at the top of a 
tank. The latter is provided with an outlet for the 
jiurified water and with a sludge cock. A reagent 
tank is placed at the bottom of the tank on the outside, 
and is provided with a stirrer and a pump, both worked 
by the water-motor. The pump raises the chemical 
solution up to a small receiver adjacent to the tipping 
device. 'Inis receiver is jirovided with an overffow and 
an arrangement, such as a movable pijie or valve actuated 
by levers from the tipping vessiil or water-wheel, so that 
predetermined quantities of the (ihomical solution are 
delivered to the water before it enters the main tank. 

— W. P. S. 

United States Patent. 

Water-purification HyBtem, J. F. Wixford, St. Louis, Mo. 
U.S. Pat. 814,634, March 6, 1906. 

The plant consists of a settling- basin and a deli very* well 
connected by a conduit near the bottom of the wen. A 
pipe delivers a supply of reagent from a tank into a 
conduit entering the top of the well and a second pipe 
delivers lime-waU^r from a lime tank into the conduit at a 
point nearer the well, Roth pipes enter the conduit at 
such a distance from the well that the chemicals may be 
thoroughly mixed with the water before it enters the well. 
The reagent and lime tanks are provided with a supply of 
water. — W. P. S. 

French Patent. 

Boiler water ; Apparatus for the chemical examination of 

while the boiler is in operation. A. Schmitz. 

Fr. Pat. 369,040, Nov. 2, 1906. Under Int. Conv., 
Nov. 3, 1904. 

See Eng. Pat. 22,621 of 1006 ; this J., 1906, 196.~T. F. B. 

( C. )--DI8INFECTANTS. 

French Patent. 

Antisc'^ic soap ; Manufacture of . M. Martens. 

Fr. Pat. 369,061, Nov. 2, 1906. Under Int. Conv., 
Nov, 14, 1904. 

A SOAP containing “ lysol ” is claimed, and is obtained by 
adding a certain quantity of oresol to the alkali used in 
making the soap. — W. P. S. 

German Patents. 

Disinfectant from cMoronaphthalene and soap; Process 

of preparing a . L. Schwabe. Ger. Pat. 163,063, 

Oct. 13, 1903. 

Oleic acid is treated with dry chlorine until an increase 
of about 60 per cent, in weight is attained ; 100 parts of 
the product are dissolved in 223 parts of 30 per cent, 
caustic potash solution, and heat^ until it is soluble 
in water. In this solution is dissolved 124 iiarts of the 
product obtained by chlorinating naphthalene with dry 
chlorins until it has increased 40 — 50 per cent, in weight, 


and removing the hydrochloric acid formed. The final 
product is stated to be soluble in water, and to contain 
70 per cent, of chloronaphthalene calculated on the weight 
of oleic acid used. (Compare Eng. Pat. 4960 of 1893 ; this J., 
1894, 271.)--T. F. B. 

DisinfetUint fluids ; Process of preparing — 

L. Schochtel. Ger. Pat. 164,793, Feb. 26, 1904. 

Solutions possessing considerable disinfectant properties 
are obtained by dissolving a- or jS-naphthol, or a mixture 
of the two, in alkali carbonate solutions. The disin- 
fectants may also bo prepared in solid form by simply 
mixing the oornponents. The best proportions are equal 
weights of naphthol and alkali carbonate : increase of the 
latter increases the solubility of the product, but diminishes 
its antiseptic properties. Such disinfectants are stated 
to be more effective than those prepared from naphthols 
and alkali hydroxides, and possess the advantage over 
other phenolic disinfectants of being non-poisonous and 
odourless. — T. F. B. 


XIX.— PAPER. PASTEBOARD, Bte. 

[Continued from page 280.) 

Apple, marc ; Study of . VV. D. Bigelow and H. C. 

Gore. XVII., page 330. 

Enuusu Patents. 

Paper making apparatus ; Impts. in for effeeting the 

separation of sand, metal and other imjmrUits from the 
pulp. J. Macnaughton, Edinburgh. Eng. JPat. 23,399. 
Nov. 14, 1905. 

See U.S. Pat. 813,984 of 1906 ; following those.— -T. F. B. 

Cellulose \ Viscose] ; Apparatus for filtering and pumping 

or regulaiing the flow of solutions of . C. F. Topham, 

Kew Gardous. Eng. Pat. 6766, March 18, 1906. 

The apparatus consists of a support connected with the 
main viscose supply, and provided with pivot joints 
maintaining m jwsition the filter, the pump and the nozzle 
arm, all being clamped together and bored internally so 
that there is a direct passage from the viscose main to the 
squirting nozzle. The filter consits of two plates clamped 
together and provided on thoir internal faces with pro- 
jections between which the filtering medium is firmly 
held, passages being provided for the visooso to pass 
between the projections. On the discharge side of the 
filter the supporting plate has a hole covered with an 
elastic diaphragm, which is distended by the pressure of 
the filtered viscose when the filter is working freely, but 
which collapses when the filter fails to pass more viscose 
than the pump is drawing away. The filtered viscose is 
drawn away by a plunger pump constructed without an 
inlet valve, a recess being provided beneath the plunger 
in which the viscose is trapped by the plunger. At the 
bottom of the recess is the delivery valve, closed by a 
spring, which requires a higher pressure to ojien it than 
the pressure of the viscose entering the pump. The 
difference in pressure is overcome by the work of the 
plunger on the column of viscose above the valve. The 
delivery valve can either be wholly remov^ for cleaning 
or can be loosened to such an extent that a rush of viscose 
sweeps any accumulated dirt through a passage to the 
outside, opened by the operation of loosening the valve. 
After passing the delivery valve the viscose is delivered 
to the nozzle arm, an air chamber in the form of a bottle 
being clamped against an opening in the side of the 
delivery tube to equalise the flow.— J. F. B. 

Collodions and cellulose solutions; Pumps hr supplying 

to filters and drawing apparatus. L. Desmarais, 

Q. Morano, and M. J. A. Penis, Reims, France. Bng. 
Pat. 6783, March 30, 1906. Under Int. Conv., April 
1904. ^ 

See Fr. Pat 342,665 of 1904 ; this J., 1904, 938— T. F. B. 
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Cdl’uloae product and proctas of manufacturing the aanit. 
Soo. Fran^. do la ViBoose, Parifi. Eng. Pat. 1182, Jan. 
16, 1906. Under Int. Conv., Jan. 28l 1905, 

Sbb Fr. Pat. 351,089 of 1906 ; this J.. 1906, 865.— T. F. B. 


United States Patent. 

Paper-making apparatus for separating sand, metal, and 
other impuriUts from pulp. J. Macnaugldon, Edin- 
burgh. U.S. Pat. 813.984, Feb. 27, 1906. 

The pulp on its way to the breast of the paper machine 
is passed through a conieal casing with a box or receptacle 
at the bottom, in whuih the heavy impurities are collected, 
and an adjustable outlet for lighter imjuirities at the t.op. 
The iidet for the pulp passi's tangentially into the easing, 
and the purified iiulp is discharged through a central 
outlet. — ,7. F. B. 


French Patents. 

Seaweed ; 7' real merit of for the extraction of mineral 

and organic chemical substances. Mme, Laureau nee 
J. H. J.iaurettu. Third Addition, dated Oct. 14, 1905, 
to Fr. Pat. 352,069, March 6, 1905. VIJ., page 316. 

Meialliaation of articles r)f celluloid, horn, tPr. ; ( Electrical] 

Process of . L. Sohwob and O. llebert-Dilette. 

Fr. Pat. 359,001, Oct. 30, 1905 XUL, page 323. 

Casein and similar substances ; Conversion of into 

plastic products. L. Collardoii. Fr. Pat. 359,073, 
Nov. 2, 1905. XIV., ])agc 327. 

XX.— FINE CHEMICALS, ALKALOIDS. 
ESSENTIAL OILS, AND EXTRACTS. 

{Continued from page 284.) 

Cinchona hark {and kola ; Cause of the red coloration 

of . A. Tschirch. Schwei/.. Woch. f. C'hem. u. 

Pharrn., 1905, 48. 125—126. 

It has been noted that when fresh kola nuts arc sliced, 
the cut surfaeoH turn red ; but if the sei'ds are previously 
kept in water at 60'^’ — 80" C. for a short period, no red 
colouring follows on cutting them. The formation of 
“ kola-red ” is, therefore, attributed to the presence of 
a hydrolytic feruKuit or an oxydase. The author observed, 
when in Java, that freshly removed cinchona bark iu free 
from red colour when first stripped from the tree, but aftiir 
(J6 seconds exjiosure to the air, the surface turns red. Jt 
was found, however, that no red colour apisuirod when 
the out branches were immersed for 30 minutim in water 
at 80'’ C., or when they were ex[H>scd to steam at tin* same 
toiiiperature for a like jieriod. When twigs of the living 
tree were bent down into a vessel of water at 80" C., and 
kept immersed for half an hour, again no reddening of the 
bark occurred when it was removed. If, however, the 
twigs, instead of being heated in water, were ex|)o.sed to 
dry heat at 80" or 100" C. in an oven, reddening subse- 
quently took jilace. The red colour would, therefore, 
appear to be duo to the action of an enzyme on a glueo- 
tannoid, by which either “ cinchona-red ” itself, or a 
body which is converted into “ cinchona red,” is formed. 

— (). B. 


Thebame. M. Freund. Bor. 1900, 89. 844-850. 

The author has succeeded in converting tliebaine into 
codeine. The following formula was proposed lor thebafne 
in a previous coinmunieation (Jier., 1905, 38, 3236): — 

CH C— ClbCH- CM . 

/ \ / \ 

, / \/ \\ 

C(0CH3):C 0 C-CHa-CHa-N'CHj -OH.' ' 

On treating thebaSne in chloroform or glacial acetic“acid 
with, bromine, the hvdrobromide of a monobrom-aduition 
product is obtain^!, and this, after recrystallising from 
dilute alcohol, yields fine leaflets melting at^l97"— 198" C. 




are obtained. This substance is the hydrobromide of 
bromo-oodeinone, OisHigBrNOs, HBr, H2O. It cont&ins 
one methoxyl group, and one methyl group attached to 
the mtrogen atom. If the hot aloonoho solution of this 
substance be treated with ammonia, the free base separates 
in clusters of needles melting at 166" — 167" C., with decom- 
position. The base does not form a mothiodido and is 
readily soluble in chloroform, but insoluble in water and 
caustic alkali. The bromine probably adds itself to the 
bridged ring, where it splits the methyl from the 
methoxyl group. The free base forms an oxime, 
Ciglljg(0H)N02(:N.0H), which is free from bromine and 
soluble in dilute alkah. After reorystalhsing from alcohol, 
it molts at 272"-- 273" C. On reducing bromo-codeinone 
with iron filings and dilute sulphuric acid, oodeinone, 
melting at 185" (J., is produced, and this codoinono is 
identical with the codoinono obtained from codeine. 


•C-OCHj Br 

•CH ^ Br 
Thebaino 


•C:() 

I 

•CHBr 

Bromo-codeinone. 


•C:0 •CH(OH) 

I 1 

•CTI2 ^ ■ -CHa 
Codeinone Codeine. 

— F. Shdn. 

Pipierazine. benzoate, and salirvlaie. A. Astruc. Bull. 

Sec. Chim., 1906, '86. 169-171. 

The benzoate and salicylate of juiierazme are obtained 
as crystallinri precipitates on mixing 2 mols. of the 
acid with I mol. of the base m alcoholic solution. 
Pijierazine benzoate, C4TlioN2(CeHr,.COOH)2, is a white 
anhydrous salt, crystallising m glistening plates, which 
volatilise without melting at 120" At 16" C. it dissolves 
in 16 parts of water, 16‘3 parts of 90 jier cent, 
alcohol, and 46*4 parts of absolute alcohol. It 
IS acid to phenolphthaJein. Bqieraziuo salicylate, 
C4HioN2(CeH4.0H.COl)H)2, separates in the form of 
fine white needles, which volatilise at 100" C. without 
fusion. At 15" C. it dissolves in 90 parts of distilled 
wak‘r, 200 parts of 90 jier cent, alcohol, and 450 parts of 
absolute alcohol, li is acid to phenol phtbalcKn. — F. 8 hdn. 

“ Pots de Java ” ; Chemical investigation of . E. 

Kohn-Abrest. Comptos rend., 1006, 142, 686 — 589 

The grains from “ Pois de Java ” a s|)ecies of Phaseolua 
lunatus (see Dunstaiv and Henry; this J., 1903, 1255), 
yield liydrogeii cyamde on inaoeratioii with water. The 
author lias det-ennined (quantitatively this amount of 
hydrogen eyanide IdawateJ after maceration with water, 
and subsequent boiling with hydrochloric acid in eight 
varietii^s. The amounts vary from 0-628 to 1*638 grms. 
qHU* kilo. Cold dilute hydrochloric acid only hlierates very 
small quantities of hydrogen cyanide— E. F. A. 


Nerol ; Preparation, of pure . H. von Sodon and W. 

Tretf. Ber., 1900, 89, 906—914. 

Crude ner(.»l obtained from oil of petitgrain, purified bY 
calcium chloride, was converted into the diphenylurethane- 
This was fractionally reorystallised from light jietroleum 
or methyl alcohol. The geranyl-diphenyliirethane 
8ej>arat(‘S first, molting at 81" — 82" C., and from tlie 
motluT liquors, neryl-dipheiiylureihane is obtained, 
melting at ,62 '—53" From UK) parts of crude urethane, 
63 parts of pure noryl-diphenylurethano were separaU'd. 
From this, pure nerol, C’loH^gO, was obtained. It is a 
colourless oil, possessing a delicate, fresh rose smell. The 
sp. gr. at 15" U. is 0*8813 ; b. pt. at 766 mm. 224"— -225 ' 
C. ; at 25 irini. 126" C. Uptical rotation, nil. A crystal- 
line totrabroniide of nerol, riQHigOBr4, is obtained by 
adding tlie calculated amount of bromine to a carefully 
cooletf solution of nerol in chloroform. On evaporating, 
and recrystallising the residue from ethyl acetate and light 
petroleum, long silky needles, melting at 118" — 119" C., 
aro obtained. Geranyl-diphenyluretnone gives pure 
gcraniol, with the following constants : — 8p. gr. at 16" C., 
0*8826 ; optical rotation, nil ; b. pt. at 3 mm., 94" C., at 
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26 mm. 129“ — 130“ C. ; at ordinary prewuro, 229“—230“ C. 
The tetrabromid© after reorystallieing from other and 
light petroleum, melt* at 70“ — 71“ C. — F. Shdn. 

Coumarin from m^cresol. K. Fries and W. Klostermann. 

Ber.. 1906, 89, 871—876. 

Homolooubs of coumarin were produced by the Peoh- 
mann method from m-cresol, the methyl group in the 
mota position favouring the reaction, Methylcoumarin, 
CipH(^02, was prepared by heating m-oreaol and malic 
acid with concentrated sulphuric acid. On crystallising 
from dilute alcohol, white needles or tablets melting at 
128“ C. are obtained. The compound sinolls strongly of 
coumarin, and is soluble in most organic solvents. It 
dissolves in aqueous sodium hydroxide on boiling, from 
which the greater part of the coumarin is precipitated by 
carbon dioxide 2A-Dimeikylr4)umarin, C/iiHio02, is 
obtained from w-cresol and acetoacetic ester. On crystal- 
lising from alcohol, short white needles melting at. 1^*2“ C. 
are obtained. It is soluble in most organic solvents and 
in a boiling solution of caustic alkali. \.2A-Trimethyl- 
coumarin^ is obtained from tw-cresol and methyl- 

acetoacetio ester. After crystallising from alcohol, the 
product has the form of fine glistening needles, melting 
at 114“ C. It possesses no coumarin-like odour, and is 
readily soluble in most organic solvents. It is only slowly 
dissolved by hot caustic alkali solution.— F. Shdn. 


Calcium and ttrviUiurn iodomercuraiea. A. Duboin. 
Comptes rend., 1900, 142, 673 — 574. (See this J., 1900, i 
283.) 

The author has obtained the comjwunds, Calg.Hglo.HH.jO ; 
Srla.SHglg.SHgO ; and Srl2.ngT2.81l20 cryatalirsing in 
transparent needles. — E. F. A. I 


Antimony tartrate. J. Bougault. Comptes rend., 1900, 
142, 586-686. 

The author prepared a well characterised antimony 
tartrate, C4H3()6Sb, by precipitation with acetone from a 
solution of antimony oxide in excess of tartaric acid. The 
compounds, C4H7()gSb, previously described by Guntz, 
and prepared, by using alcohol as a precipitant, are 
probably mixtures of antimony tartrate and its est^r. 

^ — E. E. A. 


Diastolic enzymes ; Influence of certain alkaloids and 

their salts on the activity of . 11. E. Goebel. XVIT,, 

page 329. 


Carbohydrates and organic acids and bases ; Solidnlity 

and specefic rotatory power of some , in pyridine 

and other solvents. J. G. Holty. XVT., page 328. 


Lactic acid \CommeTcicdi\ ; Ajudysis of — M. Philip. 
XXllI., page 339. 


Acelylsalicylic acid. U.S. Customs Decision, Jan. 10, lOOG. 
Aobtylsalioylio acid is dutiable at 26 jier cent, ad 
valorem, as a “ medicinal preparation not containing 
alcohol, nor made with the use of alcohol,” under para- 
graph 68 of the tarifi. The claim of Die importer for 
assessment of duty at 10 c. per lb., under paragraph 1, 
OB “ salicylic acid,” was overruled. [T.R.j K. W. M. 

Enqush Patents. 

Camphor [from Isoborned] ; Manufacture of . O. 

Imray, I.ondon. From 8oc. Chora. Industry, Basle, 
Switzerland. Eng. Pat. 2620, Feb. 1, 1900. 

The process claimed for the manufacture of camphor, 
is by treating isobornool suspended in water with a 
hypoclilorite, in the presence or absence of a small propor 
tion of an oxygen carrier. (See Fr. Pat. 352,888 of 1906 ; 
tliis J., 1906, 986.)— F. Shdn. 

Ortho-toluene sulpho-ckloride. 0. Oberlander, Manchesf^'r, 
and the Alliance Chemical Co. Ltd., Bury, Lancs. 
Eng. Pat. 2304, Feb. 6, 1906. 
Ortho-tohjbnb-sulphonio acid crystals obtained by the 
precipitation of their solution in sulphuric acid with water 
as described in Eng. Pat. 14,390 of 1901 (this J., 1902, 
1024) are treatwi with chlorosulphomc acid at the ordinary 


temperature. After standing for several hours, the 
mixture is poured into ice water and ortho-toluene-sulpho- 
ohloride is therebv obtained. (Reference is made to Eng. 
Pats. 11,676 of ikX), and 6637 of 1901; this J.. 1901, 
604 and 746.)— F. Shun. 

Benzoyl- scUicylic acid. J. Wetter, London. From 
F. Hofimana-la Roche and Co., B&lo, Switzerland. 
Eng. Pat. 10,093, May 13, 1906. 

True benzoyl-salicylio acid, CeH4(0.C0.CeH|j)(X)0H, is 
produced wiion disodium salicylate is allowed to act on 
benzoyl chloride diluted with other or light petroleum, 
provided the benzoyl chloride is employed in molecular 
quantity or slight excess, and liigh temperatures are 
avoided. Benzoyl-salicylic ocirl is sparingly soluble in 
water, easily in ether, alcohol and chloroform, and after 
recrystallising from alcohol melts at 132“ C. On boiling 
with alkalis, it splits up into benzoic and salicylic acids. 

— F. Shdn. 

Para-amindbenzoic ether ; Manufacture of new 

salts of . C. D. Abel, l.ondon. From Aot.-Gea. L 

Anilmfabr., Berlin. I'mg. Pat. 12.292, tl line 13, 1906. 
See Fr. Pat. 356,193 of 1906 ; this J., 1905, 1189.— T. F. B. 

Aminoalcohds ; Manufacture of new esters of , of saUa 

thereof and of new intermediate products for use fAerein. 
H. E. Newton, liondon. From Forbenfabr. vorm. F. 
Bayer und Co., Elberfeld, Germany. Eng. Pat. 12,843, 
June 21, 1906. 

See Fr. Pat. 366.307 of 1905 ; this J., 1905, U89.— T. F. B. 

Quaincol siilphonic acids and salts thereof. R. E. Ellis, 
London. From Chem. Fabr. von Heyden, Akt.-Ges., 
lladebcul, Germany. Eng. Pat. 16,723, Aug. 7, 1906. 

The mixture left after sulphonating guaiacol is treated 
with excess of chalk in the usual way. To the clear 
filtrate half a molooulo of lime, or other alkaline-earth or 
oxide of a heavy metal, is then added. This precipitates 
the para acid as an insoluble basic salt, leaving the ortho 
acid m solution. Pure [lara- guaiacol sulphonic acid gives 
a precipitate with an ainmoniacai calcium or barium 
chloride solution. T'he potassium salt, when treated with 
concentrated nitric aoid, gives a yellow precipitate of 
dinitro-guaiacol. Pure ortho-guamool sulphonic acid gives 
no precipitate when treated with the same reagents. 

— F. 8hdk. 

Therapeutical rom}mind [(jHycd monosalicylic ester] ; 

Manufacture of a . J. Y. Johnson, Ixmdoii. From 

Badischo Aiiilin und Soiia Fabrik, Ludwigshafen-on- 
Rhine, Germany. Eng. Pat. 80, Jan. 1, 1906. 

TTie monosalicylic ester of glycol is prepared by heating 
together salicylic acid (76 parts) and an ethylene halo- 
hydrin (r.g., ethylene chlorhydrm, 46 parts) for a few 
hours at 140“ — lk)“ C. The prcKlucb is jioured into water, 
mode alkaline with sodium carbonate, extracted with ether 
and the ethereal extract distilled in vacuo. The resulting 
pure ester boils at 109“ — 170“ C. (12 mm.) and molts at 
.37“ 0. It is stated to be of value in therapeutics as a 
substitute for salicylic acid.— T. F. B. 

United State.s Patent. 

Alcohols ; Process of producing aromatic . C. Mottler, 

Munich, Assignor to Badisohe Anilin und Soda Fabrik. 
Ludwigshafcn-on-Rhine, Germany. U.S. Pat. 815,193, 
March 13, 1906. 

See Eng. Pat. 18,674of 1906 ; this J., 1906, 1188.— T. F. B. 
French Patents. 

Mcnihyl salicylic ether ; Process of making . R, 

Scheublo and B. Bibus. Fr. Pat 368,948, Got 28, 
1906. 

See Eng. Pat 8644 of 1906 ; this J., 1900, 233,— T. F. B. 

Cholic acid ; Process of making mercury satis of . 

J. D. Riedel, Akt-Ges. Fr. Pat 359,069, Nov. 2, 1906, 
See Eng. Pat 11,180 of 1906 ; this J., 1905, 989.^T. F. B 
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Antimony lactate ; Manufacture of double saUa of . 

Chem. Fabr. von Ileyden, Akt.-Gea. Fr. Pat. 369,084, 
Nov. 3, 1905. 

See Kng. Pat. 21,761 of 1906 ; this J., 1900. 134.— T. F. B. 

Hydrogen 'peroxide ; Hied roly tic preparation of . 

Conaortium fiir Klektroohom. Ind. G.in.b.H. Fr. 
Pat. 358,800, Oct. 24, 1905. XI^l.. page 321. 

Phosphor cecA-nt subdancen in the form of potvder or done ; 

Process for the manufacture of . L, Vamno and 

R. l^unbrocht. Fr. Pat. 369,038, Oct. 31, 1906. 

It is known that the phosphorosconee of alkaline-earth 
sulphides is considerably increased by the addition of 
very small quantities of bisnnith salts. 'J’he patentec.s 
fina that a still greater efleet is produced by the addition 
of small quantities of thorium or thallium, or, especially 
lithium salts. In order to obtain the phosphorescent 
material in the form of stone, it is introduced into a fused 
substance. For example, potassium nitrate is fused and 
the powdered phoHplioroHcc'Ut substance is introduced. 
On cooling, the inass sets liard. — A. H. 

German Patent, s. 

Euccdijpid-formaldehjde compound ; Process of preparing 

a . F. Henschke. Ger. Pat. 104,884, Nov. 20, 

1904. 

Gondensation products may be obtaine<l from eucalyptol 
and formaldehyde by their interaction in presence of a 
condensing agent, such as an alkali hydroxide or an acid. 
The resulting compound is very easily resolved into its 
components. — T. F. B. 

IJcxamethylenetdramine ; Process of preparing ammonium 

compounds of Farbenfabr. vorm. F. Bayer und 

Co. Ger. Pat. 164,510, May 14, 1904. 

Ammonium compounds ” are abtained by the action of 
hexamethylenetetramine on halogenalkyhimdes of 
aromatic acids, either in benzene or chloroform solution, 
nr by heating the component.s together in vacuo: 
from bromethyJphthalimidc, a compound of the consti- 
tution, CeH 4 (CO)a:N.CoIl 4 .N{Pr) : CfllliaNg, is obtained. 

— T. F. B. 

C’C-jyialkylbarhitunc acids ; ProcA'ss of preparing . 

E. Merck. Ger. Pat. 166,226, July 20, 1904. Addition 
to Ger. Pat. 162,280, Jan, 9, 1904. 

•CvANODiALKYLAC'KTYi.iiRKAs are converted directly into 
C-C-dialkylbarbiturio acids by heating with concentrated 
mineral acids for a longer time than is necessary for their 
•conversion into dialkylinalonuric amides, int-crnal oon- 
ileiisation of the latter taking place.— T. F, B. 

C-C‘THalkylbarbituric acids ; Process of preparing . 

A. Einhorn. Ger. Pat. 166,649, Nov. 24, 1904. 

DiALKyLTHioiiARiiiTURic aoids are convortnd into dialkyl- 
barbituric acids by heating with a mineral acid which has 
no oxidising action (e.g., phosphoric acid, hydrochloric 
-acid, sulphurous aoid). The reaction may be accelerated 
by the addition of alcohol. (Compare Eng. Pat. 22,967 of 
1903; this J., 1904, 76.)-T. F. B. 


XXL-PHOTOGRAPHIC HATERIALS AND 
PROCESSES. 

{Continued from page 284.) 

United States Patent. 

Photography ; Trichromatic . B. Jiimcaux and W. 

N. L. Davidson, Brighton. U.S. Pat. 814,215, March 6, 
1906. 

:See Eng. Pat. 3780 of 1903 ; this J., 1904, 337.-T. F. B, 


XX1I.~EXPL0SIVE8, MATCHES, Bte. 

{Continued from page 286.) 

Enoush Patents. 

Guncotton blocks ; Manufacture of pressed or solidified 
— — , from the loose or open state. A. Muaker, Bootle, 
Lancs. Eng. Pat. 3726, Feb. 23, 1906. 

The invention consists in the use of an apparatus for 
mixing guncotton with water which is attached to a 
hydraulic press, so that the vessel containing the guncotton 
can readily bo swung into position for compressing the pulp 
in(.o blocks. In the attached drawings tne container, 2, 
held by means of a cylinder, 1, attached to one of the 
columns of the press, is shown to the left, in dotted lines. 
At the hott-om of the container is a plate, 3, on which the 
charge rests. Before charging, the blades, 4, of the 
revolving stirrer, 6, are arranged in position at the bottom 
of the container, and as the charge is introduood, it is 
thoroughly stirred, the stirrer being gradually raised by 
means of the gear fixed above (16 and 17) until the blades 
are in the position shown by the dottt'd lines, 4. The 
containorJ[and cylinder are then swung into position 
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between the rams of the press, tlie covers, 9, and 10, are 
slipped on and bolted ti^t, and the contents are com- 
pressed. The expressed water flows away through 
perforations in the container, 2, which extend between 
the edges of the jacket, a layer of filter paper being intro- 
duced to prevent the loss of solid guncotton. When the 
guncotton has been sufficiently compressed, the cylinder 
can be swung back into its former position, the container 
removed, and a fresh one substituted for repeating the 
operation. — B. J. 8. 


Ex^osivfd coTUainirtg nitroglycerine. J. Wetter, London. 
From Wrstfklisch-Anhaltisohe Spreugstofl A.-G., Berlin. 
Eng. Pat. 4067, Feb. 27, 1905. 

Sbe Ft. Pat. 361,806 of 1905 ; this J., 1906, 903.— T.F.B. 

Explosives. E. Louis, Houillos, France. Eng. Pat. 4372. 
March 2, 1906. Under Int. Conv., March 2, 1JW)4. 

See Fr. Pat. 340,913 of 1904 ; this J., 1904, 837.— T. F. B. 

Smokeless powders ; Iw'fds. in . A. T. Cocking and 

Kynoch, Ltd., Birmingham. Eng. Pat. 12,892, June 22, 
1906. 
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Irreoularitv in rate of burning occurs with all the 
known forma in which propellanta are used. With the 
cord form tlie aurfaco cx}>osed, diminishes aa the material 
bums ; the fiat aurfaccH of strip or flake powders adhere, 
wiiilst tubular powder is apt to split- longitudinally ; in 
each case a variation of pressure is produced. The 
invenhirs use a modification of the strip or nbbon form 
with riba to prevent contact of the flat surfaces. These 
ribs may l>c used as shown in section in Figs. 1 and 2, m 
the form of studs as m Fig. 3, or as a netw'ork as in Figs. 4 
and 6. The strips may be cut into flakes if desired. 

— B. J. 8. 

XXnL—ANALYTlCAL CHEBOSTRY. 

{Continued from page 287.) 

INOROANJC— QUALITATIVE. 

Platinum and iridium salts ; Actionfof sulphuric acid 

on , In presence of ammonium sulpitale. Wetection 

. of iridium in commercial nkdmwm.J M. Del^pmo. 
Vn., page 314. 


1NORQAN1C---QVANT1TAT1 VE. 

Carbon monoxide ; JDifJ^culties in the determination of 

in gaseous mixtures. A. Qautier and Clausmann. 
Comptes rend., 1906, 142 , 486 — 491. 

In determining carbon monoxide, when present to the 
extent of several cubic centimetres in gaseous mixtures^ 
the author finds that after the gas has been washed 
with potassium hydroxide, bromine water and pyrogaUol, 
the cuprous cliloride solution, even when present in con- 
siderable excess, docs not absorb all the carbon monoxide 
jirestmt. Further, carbon monoxide diluted with an 
inert gas is not burnt completely, even when exploded in 
presence of excess of oxygen, owing to its resistance to 
oxidation in presence of other conibustible gases. The 
author recommends that the residual gases, either after 
absorption with cuprous chloride or explosion with 
oxygen, be caused to pass over iodic anhydride heated to 
70^ C. which oxidises the last traces of carbon monoxide. 

— E. F. A. 


Nitre; Ajialysis of . R. Bensemann. Z. angew. 

Chem., 1900, 19 , 471—473. 

• 

The author’s process (this J., 11K)5, 691). needs modifica- 
tion for potassium nitrate, or for sodium nitrate containing 
notable amounts of the potassium salt. The solution m 
the salt (100 c.c ) is evaporated to dryness with 16 grms. 
of oxalic acid, then mixed to a thin paste with water 
and a further 8 grms. of oxalic acid, evaporated to 
dryness again, mixed again with water and 8 grms. 
more of oxalic acid and evaporated a third time. 
It is now wotted with w'ator and evaporated five 
times, broiiglit into a platinum dish, which is covered 
and placed in a porcelain basin 22 cm. in diameter and 
0 cm. high, where it is cautiously heated till acid fumes 
are no longer cvolvi'd. It is then gradually heated over 
a ptiwcrful burner to bright redness till perfectly wliite, 
whicJi re(|uire8 about an hour. The cooled substance ia 
then troab'd exactly as sodium nitrate. 

Instead of this method, the following is often more 
convenient: («) The chloride is determined in 50 c.c. of 
the solution. (6) 50 c.c. diluted to 500 c.c. are evaporated 
to dryness with 50 c.c, of concentrated hydrochloric acid ; 
this is repeated five times, then the mass is five times wetted 
with water and evaporated to drym'Ks, and the chloride in 
the residue determined. This gives chloride equivalent 
to chloride-f chlorate -f nitrate in tlie original substance, 
(c) The salt is ignited, and the cliloride in the residue- 
determined, which is ccpiivalent to chloride-f chlorate -f 
jierchlorate in the original, {d) 'Plio salt after ignition is 
treated as in (6) which gives chloride equivalent to chloride 
-f chlorate -f perchlorate 4- nitre b*. The mode of calcu- 
lating from these four results, the amounts of each of the 
four separate sbUk is obvious. 

Tins latter “ chloride method ” is much less laborious, 
than the first, or “ i-arbonato method,” but always gives 
higher nitrate figures. The author has not yet discovered 
the reason of this, nor which figure is nearer the truth. 

J, 

Iron ;• Jhiermination of by bichromate^ using diphenyl- 

carhohydrazide {diphenylcarhazide] as indica^r. L. 

Brandt. Z. anal. Chem., 1906, 46 , 96 — 99. 

In the determination of iron by titration with bichromate 
solution, diphenylearbohydrazide (see this J., 1900, 
1007, 1040) has tlio advantage over other indicators of 
being used in the titrating vessel, and not outside it. 
The method is as follows : — To about 1^ litres of water 
in a capacious dish are added 60—80 c.c. of dilute hydro- 
chloric acid (sp. gr. 1*12) and 100 c.c. of a solution con- 
taining 10 grms. of manganese sulphate, 66 c.c. 
of dilute sulphuric acid, 1:3, and 6 c.c. of phosphoric 
acid of Bp. gr. 1'7. The iron solution, wliich should 
contain 0-2 — 0-6 grm. of iron, and 6 c.c, of a 0*1 per cent, 
solution of the indicator are further added, and the titration 
with bichromate performed. There is, at first, a bright 
red-violet colour which finally changes sharply to the 
green of chromic chloride. 

The indicator may also be employed in the determination 
of chromic acid, an excess of standard ferrous ammonium 
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«iilphate solution being added, and the prooess com- 
pleted as above described. 

The solution of the indicator in acetic acid should be 
prepared fresh every few days. — F. Soon. 

Ferric cMoridfi 7 Reduction of hy zinc. I). L. Randall 

Z. ariorg. Cbom., 1906, 48, 389 — 392. 
Amalgamated zinc has generally been considered applica- 
ble only to the rediiotion of sulpburic acid solutions of 
iron for its determination by ^rnmngaiuite. It is found, 
however, that it can be applied equally well to ferric 
chloride, provided that the titration is carritKl out in 
presenoe of manganous sulphate and with suilicienlly 
dilute solutions. Under these conditions, excess of hydro- 
chloric acid is no disadvantage ; thus 26 c.c. of the acid 
may be present, if the solution of about 0'5 grm. of iron 
be diluted to 1 litre. — T. F. B. 

Silver and gold ; Dcterniinntion of . C. Goldschmidt. 

Z. anal. Chern. 1906, 46, 87. 

Metallic silver is jirecipitated as a black powder from 
solutions contairurig it when boded with sheet cobalt. In 
like manner sliect nickel, thpped into boiling solutions 
of gold salts, precipitates the metal as a brown powder. 
The reactions may be used quantitatively, the pre- 
cipitates being weighed, - F. Soon. 

Tungsten and tin ; Separatitm of - — . F. Donath. 

Z. angew. Cliem., 1906, 19, 473—474. 

The mixed tungstic and stannic oxides are. heated in a 
covered porcelain crucible with zinc dust or zinc filings, 
for tt quarter of an hour, and after cooling, the mass is 
heated with 1:2 hydrochloric acid till no more hydrogen 
is evolved, and all the metallic tin is, therefore, dissolved. 
To the cooled li(juid, potassium chlorate is cautiously 
added till the blue coloiu' has entirely disapjieared, and 
the tungsten is entirely in the form of dioxide. The liquid 
is now ailuted with at least one and a half times its volume 
of water, and allowed to stand for 24 hours, when the whole 
of the tungstic oxide is deposited. It is filtered off, 
washed first with water oontnining nitric acid, and finally 
with a hot dilute solution of ammonium nitrate, dried, 
ignited, and weighed. In tlic filtrate the tin is precipitated 
as sulphide. — J, T. 1). 

CemcrU testing, O. H. IGcin and S. F. Pi'ckliam. Report 

on Portland cements. J. ('. Hctile and W. H. 

Black. July 27. 1905. 

This report on cement testing was prepared for the Uom- 
missioners of Accounts of the City of New York, and is a 
discussion on “ the determination of a method for a com- 
parative analytical examination of cements, cement 
mortars and concretes, corelativo with their properties as 
revealed by physical tests.” 

Tlio method includes the following determinations (J) 
matter volatile at a red heat ; (2) matter insoliihle in 
10 per cent, hydrochloric acid ; (3) soluble sihea ; (4) alu- 
mma and ferric oxide; (6) lime; (6) magiK'sia ; (7) sul- 
phuno acid. For tlio analysis of 6 gnus, of cement, or 
10 grms. of mortar are taken. Tin? liltraU' and washings 
from the silica are made up to 1 litre, and the iron and 
alumina determined m 100 c.c. of this by double precipita- 
tion with ammonium hydroxide. The lime is precipitated 
in the filtrate from tlic iron and alumina hy ammonium 
oxalate, and ignited with the aid of the hlowpjjie for 16 
minutes. The lillrab; from the lime is rendend acid with 
hydrochloric acid, cvajioralcd to about 160 c.c. and 30 c.c. 
of a saturated solution oJ microcosmic salt otlded. The 
solution is boiled and cooled, and then ammonia is added 
with constant stirring, avoiding more than a slight excess 
until the precipitate begins to form. The sulphuric acid 
is det-ermined as boiium sulphate m 100 c.c. of the solution 
left in the litre flask.— W. C. H. 

Mercury ores ; Assay of . G. T. Holloway. Analyst, 

1906, 81. 66—71. 

The author describes a modified apparatus for carrying out 
Eschka’s method of determining small quantities of 
mercury (Z. anal. Chem., 2, 334). In this method the 


ore is heated with iron fihnge in a crucible covered with 
a weighed gold disc hollowed out into the form of a cup, 
in which water is placed ; the mercury condenses on the 
gold and is weighed. R. E. Chism (this J., 1898, 1188) 
replaced the gold cup by silver foil, but the author states 
that difficulty is experienced in fitting either the gold cup or 
silver foil “ mercury-tight ” to the crucible. Ho proposes 
a cover consisting of a flat disc of “ tine ” silver, free from 
pin-holes, on which is placed a copper box provided with 
inlet and outlet tubes for a current of cold water, — A. 8. 

ORGA NIC—QUALITA TI VE, 

Cotton and linen ; Test to differentiate . A. Herzog. 

Rev. Intern. Falsific., through Apotk-Zeit., 1906, 
20, 891. 

A SMALL piece of the maiorial is macerated in a tepid 
alooholii- solution of Cyanine, waslicd free from excess 
of ilic dyestuff with water, tlien immersed in dilute 
sulplmric acid. Cotton is completely decolorised by this 
treatment, but the linen fibres retain the blue tint. If the 
material bo then washed with water, and immersed in 
solution of nmomnia, the colour of the flax fibres is intensi- 
fied.— J. i). B, 

Levulose ; Detection of , in the presence of dextrose 

and dexfrosamtne. C. Non berg. Z. physiol. Chein., 
1906, 46, 6(X) ; J Pliarm. Cliim., 1900, 23, 302—303. 

Lkvttlose, when heated with rt-methylphenylhydra/ino 
acetate, gives an osazone. whilst dextrose, similarly 
treated, yields the corresponding hydrazone. The 
osozono is readily delected hy its colour and is separated 
from the hydrazone hy moans of the usual solvents. The 
mixture of sugars and o-methylpbenylliydrazine acetate 
sliould he heated on tlie water- bath f*or five minutes, and 
then allowed to cool to the ordinary tem])eraiurc. llextro- 
samirie iiydrochloride yields no trace of osazone when 
treated with rt-mcthylphenylhydrazine acetate, and may 
also he distinguisheif from levulose by means of phenyl 
isocyanate (Slendal’s method), or tiy oxidation into 
isosacoharic acid. — W. P. 8. 

Cocoa-md fat in hutier ; Process for the detection of . 

11. P, Wijsman and J. J. Reijst. XII., page 324. 

Cocoa and chocolate ; Iktection of foreign substances in 

• . F. Bordas and Touplain. Comptes rend., 

1906, 142, 639—641. 

The cocoa, from which fat and matters soluble in water 
have been removed, is treated hy Dotation in a senes of 
liquids (mixtures of carbon tetrachloride and benzene) 
of doiiBities P440, P5()(), 1-630, 1'600. The Dotation 
separations are rtmdered quicker and more certain hy the 
use of a centrifugal machine, and thus earthnut husks and 
cocoa seeds, pure cocoa, cocoa husks, potato starch, and 
mineral matter are successively separated. The method 
is applicable to other powdered aliments. — J. T. 1). 

United States Patent. 

Di stilled liquids ; Process for ascertaining the origin of 

colouring matters present in . C. T. Marsh, Assignor 

to L. H. Weissleder, Cincinnati, Ohio. U.8. Pat. 813,728, 
Feb. 27. 1906. 

Fon testing the nature of the colouring matter of whiskey, 
amyl alcohol is distilled in presence of a caustic alkali 
and the clear distillate is mixed with water and with the 
whiskey to he tested. When tlie mixture is allowed to 
stand at rest, it separates into an upper alcoholic layer and 
a lower aqueous layer. If the whiskey contain artificial 
colouring matters, the aqueous layer is coloured by them, 
whilst, if the colouring matters be such as are acquired 
by the process of agoing, the aqueous layer remoias 
clear. — J. F. B. 

OROANW^QUANTITATI VE. 

FeUs ; A reagent in the chemistry of . [Naphthalenem 

stearosulphstnic acid. ' E. TwitchoU. XII., page 824. 
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La^ic acid {ComTnercial] ; Arwlyaia of . M, Philip. 

Collegium, IflOd, 88— >90. 

The presence of anhydride in commercial lactic acid 
renders the determination of the latter by direct titration 
untrustworthy. The following method is, therefore, 
proposed About 6 grras. or 6 c.c. of the sample are 
diluted with water and titrated with N/1 sodium 
hydroxide solution, using phenolphthalein os indicator. 
A measured excess of the alkali solution is then added, 
the mixture boiled, and the excess of alkah titrated back. 
The first titration gives the amount of actual lactic acid, 
and the quantity of alkali used in the second con es nouds 
with the amount of anhydride present. Ono c.c. oi N/1 
alkali corresponds to O’OO grra. of lactic acid and with 
O’ 162 grm. of the anhydride. Sulphuric acid should 
always he tested for in the sample, and, if present, must be 
determined and allowed for in the foregoing titrations. 

— W. P. S. 

XXIV.— SCIEHTIFIC & TECHNICAL NOTES. 

Jewels ; Coloration of — hy radium rays. A. Miethe. 

Ann. der Physik, No. 3, 1906 ; Electrician, 1906, 56, 887. 
On exposure to a “ preparation of 60 mgrms. of radium 
bromide,” a colourless diamond from Borneo, was coloured 
a light yellow after eight days, and a decided lemon-yellow 
after a further eight days. On heating to 260'^ 0. the 
yellow coloration was diminished, but the colour was 
not entirely destroyed even on heating to redness. A 
coloui’lesB Brazil diamond was not coloured by exposuie 
to the radium rays. On exposing a light blue sapphire 
from Ceylon to radium rays, after two hours the colour 
changed to green, then to light yellow, and, after a few 
more hours, to reddish-yellow ; after a fortnight the 
colour was dark yellow or nearly cliestnut. The colour 
•disappeared on heating tlio Hapjihire, but the Ught yellow 
tint was always regained on cooling, liuby, amethyst, 
blue to^iaz and chrysoberyl were not allected by radium 
rays. TiiiU'd tourmaline was not changed to any con- 
siderable extent, but a stone having a pink colour at one 
■end acquired a rod colour, and a tourmaline having a 
green end acquired a green colour at any section by 
exposure to radium rays.— A. S. 


Trade Report. 

Akuicntina ; Trade oir in 1906. 

Bd. of Trade J., March 16, 1900. 


The following table shows the value of certain articles 
imported during the years 1904 and 1905 


Articles imported. 


1004. 


1905. 


Textiles 

Stoneware, Rlasa and oeramio goods 

WlneB, spirits, <fce 

€hftmleaJ8 and piiarniaceutical pro- 


Paper and manufactures of paper. . 
Leather and manufactures of leather 
Colours and dyes 


t 

66,810,229 

15,906,293 

7,790,816 

6,014,344 

6,206,766 

4,023.720 

1,410,017 

1,154,439 


% 

40,218.961 

17,460,008 

0,167,842 

0,276.786 

6.666,067 

4,13.3,842 

1,796,844 

1,441,726 


The values of certain exports from Argentina during the 
past two years were as follows : — 


Exports. 

1004. 

Wool In the grease 

$ 

48,366,002 

24,539,712 

28.850,928 

2,011,180 

Hides and skins 

Linseed 

Quebtaoho extract 


1005. 


$ 

64,312,027 

80,600,633 

26,283,851 

2,427,772 


Koxx.—The dollar referrod to is the gold dollar, worth about 4s. 




I New Books. 

I Annual Report op the Chief Inspeotoh of Factories 
I FOR 1904. Part II. Statistics. Wyman and Sons, 
I Fetter Lane, E.C. [Cd. 2484.] Price 7d. 

! This second part of the Annual Report of the Work of the 
! Factory Department contains statistics as to the staffs of 
the various factories, surgeons’ reports, poisoning cases, 

! accidents, and prosecutions, together with a classification 
I of the non-textile industrios. Returns of employment 
I are also given in dot/ail. 

i 

! Gas Undertakings. Return relating to all authorised 
Gas Undertakings in the United Kingdom other than 
those of Local Authorities, for the year ended Deo. 31, 
1904 (in continuation of I’arliamentary Paper, No. 331 
of 1904). 320. Price lOd. 


Gas Undertakings (Local Authorities). Returns 
relating to all authorised Gas Undertakings in the 
Ignited Kingdom belonging to Local Authorities, for the 
year ended March 25, 1905 (in continuation of Parlia- 
mentary Paper No. 332 of 1904). 321. Price 6^d. 
According to these Retums, which have been prepared 
I in the Board of Trade by order of the House of Commons, 

I there were in 1904, 409 authorised gas undertakings in the 
United Kingdom, other than those belonging to local 
! authorities, as compared with 459 in 1903. The number 
I of such iiiideriakings Ijclonging to local authorities in 
the year 1904-5 was 205, as compared with 260 in the year 
190^4. 


New Customs Taiupp op Russia as Modified by Com- 
mercial Treaties with Germany and France. 
Wyman and Sons, Fetter Lane, E.C. [CM. 2867.] 
Price 9d. 

The present tariff came into force on March 1, 1906. The 
following are among the classes dealt with under ” Import 
duties ” (the numbers referring to those in the tariff) 

40 — 60, Animal products ; 06 — 72, Building materials* 
stone, &c ; 73 — 70, Earthenware and porcelain ; 77 — 8, 
Glass ; 79, Coal ; 80 — 87, Tar, pitch, gums and resins ; 
88, India-rubber and manufactures thereof ; 89 — 123, 
Chemical and pharmaceutical products ; 124 — 137, Dyeing 
and tanning materials and colours ; 138 — 106, Metals ana 
manufactures thereof ; 176 — 178, Paper and wares thereof ; 
The return also contains a hst of substances of which 
importation is prohibited, and a tariff of export duties. 


Bulgaria : New Customs Tariff of . [Cd. 2862,] 

Price 6d. Messrs. Wyman and Sous, Ltd., Fetter 
Lane, E.C. 

This translation of the Bulgarian customs tariff has just 
been published by the Board of Trade, and includes the 
roodinoations made by the conventions concluded with 
the United Kingdom, France, Germany and Italy. The 
tariff came into force on Jan. 14th lost. 


Annual Statement of the Trade of the United 
Kingdom, 1904. Supplement to Volumes L and II, 
[Cd 2668.] Price 6b. lOd 

This return contains abstract and detailed tables showing 
the countries of ooiisignnient of imports and countries of 
ultimate destination ot exports. In V^olumes 1. and 11. of 
the ” Annual Statement of Trade ” imports are generally 
olossitied as received from the countries whence they were 
shipped direct to the United Kingdom, and exports to 
countries possessing no seaboard are credited to the country 
in which the port of discharge is situated. The prosont 
volume also contains statements of the consignments from 
each country retained for consumption in the United 
Kingdom, or the “ special ” imports from each oouatiy 
into the United Kingdom. 
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NEW BOOKS. 


[AivU 16. 1006. 


A Trbatisic on Producbr-Gas and Oas-Produoees. 
By Samuicl R. Wyer. M.E., Member of the American 
Institute of Mining Engineers. Engineering and 
Mining Journal. 505. I’earl Street, New York, 1000. 
Price, 4 dols., post paid. 20, llucklersbury, London. 

8 VO. volume, eonlainuig 276 pAges of subject matter, with 
113 ilUiHt rations, followed by a bibliography of works, 
&c., on Gas-Producers, filling 14 pages, and the alpha- 
betical index. The text is sub-divided as follows: — 
I. Eundamental Physical Laws end Deliiiitions. 11. 
Eundamental (Chemical Laws and Definitions. 111. 
Thermal and Physical Calculations. IV. Commercial 
Gases. V. Status of Producer-Gas. VI. Classi- 
fication of Gas-Producers. VII. Manufacture and 
Use of Producer-Gas. VITI. Use of Rleara in Gas- 
Producers. IX. Carbon Dioxide in lYoducer-Gas. X. 
EfTieiency of Gas-Producers. XI. Beat Balance of the 
Gas-Produ<*er. XII. Fuel. XIII, Requirements. XIV. 
History of Gas-Producers, XV\ American Pressure I’ro- 
ducers. XVI. American Ruction Gas-Producers. XVII. 
Gas-Cleaning. XVIII. By-J^oduct Gas-Producers. XIX. 
By-Product Coke Gven Gas-Producers. XX. Producer- 
Gas for Firing Cciamic Kilns. XXI. For Firing Rteani 
Boilers. XXIT. Wood Gas-Producers. XXIII. Removal 
of Tar from Gas. XXIV. Gas-Producer Power Plants. 
XXV. Operation of Gas-Producers XXVI. Testing Gas- 
Producers. XXVll. Future of the (tas-Producer. XXVIII. 
Gas Poisoning. 


JAHimiTCH DER Obsterueicui.schkn Chkmischen Indus- 
trie (Chemiaohe Industrie, Gummi, Gaswerke, Petro- 
leum, Korzen und Seifen). Herausgegeben von Rudolf 
Hanet* Jahrgang 1906. Au^red HOlder, K.U.K. 
Hof. und Umversitats-Buchhandler, Wien, 1906. I’rice 
K.3.80. “ Coinpagaverlag,” Maria Theresienstr. 32. 

Vienna. 1. 

This volume, of small 8vo size, is a directory of the 
Austrian Chemical Industrial linns, and the contents fill 
300 pages, and besides the mere addresses of firms and 
proprietors, it gives also dates as to year of foundation, 
number of w’orkpcople ; horse-power ; kind of motive 
power ; telegraphic addresses ; various statistics ; prices, &c. 

Das neue TECiiNiscii-CnKMiscuE In.stitut dkr Konig- 
LICHEN TECilNIbCilEN HoCIlSOrfULE Ztr BerUN UND 
DIE Fbier seiner Eroffnung am 25, November, 
1905. Von dem Diroktor dcs Instituts, Dr. Otto N. 
Witt, Geheiincr Rogicrungsrat und Profesor. Weid- 
mannsche Buchhandlung, 94 Zimmorstr. Berlin S.W. 12. 
1900. Price, M.12. 

This largo Hvo pamphlet contains a full report of the 
Royal I’echnical High School of Berlin, of which Professor 
Otto N. Witt is the Director. The Report fills 16 pages 
and is beautifully illustrated both in the text, and by 
means of photo-lithographic plates. As an illustration of 
the work done in the Electro-Chemical Laboratory, the 
working out of Frank’s electro-cliemical method of utilising 
the nitrogen of the air is cited (Prof. Frank liaving 
carried out a portion of his investigations here), liis in- 
vestigations, with those of otliers, leading up to the system 
and method now adopted at Notodden, in Norway, of which 
the localities, works, and a]»i»aratus are fully illustrated. 


The Repprt as a whole is a reprint in separate form of the 
article appearing in the Chemiachc Induatriet 1906, 28, 
699—707. (This J., 1906, 27.) 

Chemik DER Organisuhen Farbstoffe. von Dr. 
Rudolf Nietzki, o. Professor an der Universitat zu 
Basel. 5‘‘umgearbeitetB Auflage. Julius Springer’s 
Verlag. Monbijoupiatz 3. Berlin. Price, M.8. 

8vo. volume, containing 365 pages of subject matter, and 
the alphabetical index. The text is sub-divided as 
follows : — Introduction : Causes of Colouring Power. 
Cliromphors ; Chromo^ens ; the dyeing process. Dyeing 
on Mordants. (Jonstitution of Chromi^ens, &c. 1. 
Nitro (’ompoiinds. II. Azo-dyestuffs. IIL Hydrazone-, 
Byrazolone-dyostuffs and Formazyls. IV. Azomethins 
and Rtilbene dyestuffs. V. Hydroxyquinonos and Quinone- 
oximes, (Anthracene dyestuffs). VI. Diphenyl- and Tri- 
phenylmothaiie Dyestuffs. VIL Imido-quinone Dyestuffs. 
VlIL Aniline Black. IX. Quinoline- and Acridine Dye- 
stuffs. X. Thiazol- and Sulphide Dyestuffs. XI. Hydroxy- 
ketone Dyestuffs : Xanthonc, Flavone ; Cumarin and 
Indone. XII. Dyestuffs of the Indigo Group. XIII. 
Appendix with Orseillc, Litmus, Canarin and Murexido. 

Methods of Organic Analysis. By Henry C. Sher- 
man, Pli.D., Adj. Professor of Analytical Chemistry in 
Columbia University. The Macmillan C-ompany, New 
Y'ork. Macmillan and Co., Ltd., London, 1905. Price, 
78. 6d. 

Large Hvo. volume, containing 237 pages of subject 
matter, and an alphabetical Index. The subject matter 
is classified as follows I. Introduction : Organic 
Analysis, &o. 11. Nitrogen, Sulphur, and Phosphorus. 

III. Alcohols and Glycerol. IV, Aldehydes. V., Vl., and 
VII. (Carbohydrates. General Mctliods and Special 
Methods. Vlll. Acids. IX. Oils, Fats, and Waxes. 
General Methods. X. Fatty Oils, Special Methods. XL 
Butter. Xll. Soaps and Lubricants, XllL Protelds and 
Cereals. XIV. Milk, 


The Polarisuope in the Chemical Laboratory. An 
Introduction to rolarimetry and Related Methods, 
By George Wm. Rolfe, A.M., Instructor in Sugar 
Analysis in the Massaclvusetts Institute of Technology. 
The Macmillan (Company, Now York. Macmillan and 
Co., Ltd., London, 1905. Price, Bs. not. 

Small 8vo. volume, containing 277 pages of subject matter, 
with 38 illustrations, five pages of Bibliography, 30 pages 
of tables, and an Alphabetical Index. , ||| 

The subject matter is sub-divided and classified as fol- 
lows— I. Fundamental Principles. II. The Polariacope. 
III. The Saocharimotor. IV. Accuracy of Saccharimoter 
Measurements. V. Apparatus and Laboratory Manipula- 
tion. VL Special Insirumeiits. VIT. Polansation of Cane 
Sugar and General C’ommercial Methods. VHI. Deter- 
mination of Sucrose in Presence of other Optically Active 
Substances. IX. Sugarhouso and Refinery Methods. X. 
(Chemical Methods of Determining Sugars, XI. Starch 
and Starch Products. XIL Miscellaneous Saccharine 
Products. XIII. Polariscope in Scientific Research. XIV. 
Use of Polariscope in Chemical Analysis, XV. Other than 
Carbohydrate Determinations. 
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Euidm^. W. Il[ayn«r(l» SMedaie, filmfiald EoAd, OoS' 
loirt^ NawoMtle-on-Tyne, Metalltiigut. 

|d4ittga» RUduurd P., 18, Wym&n Street, lAwrenoe, Maw., 
U,8.A., CShtmUt, 

Bom, 8, Griffiths Road, Wimbledon, 8.W., 

KdJy, C. L, o/o Ilford, Ltd., Ilford, E., Cliemist. 

I&env C%MMi. H., 7022, Paschall Avenue, Philadelphia, Pa., 
tT.S.A., Works Chemist. 

li^rsedie, 8. G., Public Health I^aboratory, Castle Street, 
Dublin, Ireland, Anal)rtioal Chemist. 

Udier, Emil A., 44, Sherman Avenue, Tompkins ville, 
N.Y., U.S.A., Manager, The Sanitas Co. 

Htwkirk, Chas. C., o/o The M. Werk Co., 411, Poplar 
Street, /Cincinnati, Ohio, U.S. A., Chemist. 

Priittg, J. N., Linden Bank. Sand bach, Cheshire, Student. 

Pwves, George, Y,M.C,A., Dominion Square, Montreal, 
OiUiada, Chemist and Works Manager, Standard 
Chemical Co., Ltd. 

Ityan, Irenaeus F., 452, Fairmount Avenue, Jersey City, 
N.J., U.S.A.. ChemUt. 

Sohulten, Dr. C., 11, Clive Row, Calcutta, India, Ana- 
lyUoal Chemist. 

fiat*, C. F., Herculaneum, Mo., U.S.A., Chemist and 
Metallurgist. 

Shaw, H. Q., Box 873, Barberton, Ohio, U.S, A., Cliemist. 

ifiilTerroan, Max, Park Hotel, Williamsport, Pa., U.8.A., 

C^miit. 

fioloaion, Maurice, c/o General Electric Co., Carbon Works, 
Wltton, Birmingham, Manager, Carbon Works. 

JSpiera, V. G., Middlepark, Kamptee, Central Provinces, 
India, Chemist. 

!r, Alfred, 312, East 2nd Street, Cincinnati, Ohio, 
G.aA., Chemist. 

jBweet, Everell F., 33, Broad Street, Boston, Mass., U.8.A., 
Importer. 

'Wallbridge, Wm. K., 16, East 45th Street, New York 
Oity^ U.6.A., Technical Chemist 

Whiteley, C. E., 21, Brudenoll View, Leeds, Demon- 
ftrator of Chemistry. 

WihU^, a M., 38 and 40, Main Street, Cincinnati, Ohio, 
U.S.A., Chemical Merchant. 

Witili|M, Wm. 8., c/o Brustad Mines, Ltd., Eidovold, 
llorway. Assayer and Analytical Chemist. 

Ifoclray, Ha^nr, o/o National Law! Co., 7th and Freeman 
B^ts, (!^oinnatl, Ohio, U.S.A,, Chemist. 

ISpHrain Bid ward, 944, Monadnook Building, (Chicago, 
fU,, U.S. A., Manager, American Foundry and 
IMdnery Co. 
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Uheesman, Prani P., l/o fifi; 100, ' 

York City, UAA. ‘ 

^ark, T. W. FirGi, !/o HiUj iSihoibety, 

Johnim Stieet, Iffile Bii)A Londim^ 

Eketiberg, Dr. M., l/o Stockholm ; 72, Victoria Street, 
Westminster, S.W, 

Engineers Society of Western Pennsylvania, l/o iiim 
Avenue; 803, Fulton Building, Pittsbuigh, Ba., 
U.S.A. 

Farrell, Frank, l/o Primrose Mansions ; 44, Pvinoe of 
Wales Mansions, Prince of Wales RomI, S.W. 

Gunther, W. G. W., l/o 6 ; Colonial Sugar Refinbg Co. 
Ltd., 1, O’Connell Street, Sydney, !^8.W. 

Hamilton, Robt., l/o Tempest Road ; 40, Sefton Temee, 
Beeston Hill, Leeda 

Haslwanter, Chos., l/o Willoughby Avenue; 86, PilliAg 
Street, Brookljm, N.Y., U.S.A, 

Jessup, A. E., l/o o/o U.S. Consul; all oommunioations 
to Tientsin. North China. 

Kenrick, Dr. F. B„ l/o John Street ; 73, Baldwin Street, 
Toronto, Canada. 

Kirkland, Robt., l/o Roes Street ; 26, Collier Road, 0am* 
bridge. 

Kolmstamm. L S. ; all oommunioations to 87**89, Park 
Place, New York City, U.S.A. 

Mitsugi, R., l/o Tokyo-fu ; retain Journals. 

Noake, Frank, l/o Dudley; Parkside Cottage, Dunstall 
Park, Wolverhampton. 

Palmer, Dr. Chas. H. ; all oommunioations to 637, Valley 
Road, Upper Montclair, N.J., U.S.A. 

Palmer, T. Ohalkley ; all oommunioations c/o Amerioan 
Dyewood Co,, Chester, Pa., U.S.A. 

Powell, A. Ernest, l/o WhoUey Range ; 46, Monton Skreet, 
Moss Side, Manchester, S., Technical Chemist. 

Sibley, S. E., l/o Ilford ; Tottenham, Warren Road, 
Marrickville, Sydney, N.8.W, 

Tayler, J. B., l/o Liverpool ; Angio-Chiiiese College, 
Tientsin, N. (’hina. 

Cbange of Kame. 

Shimotome, Prof. H., to Soma, Prof. H., Higher Technical 
School, Asakusa, Tokyo, Japan. 

Death. 

Griffith, R. W. S., of Eyeworth Lodge, Lyndhuret, H4otf. 
March 29. 


Patent List. 

5.B.— In tbess Usts, I A.] means " AppUoatlon for Patent,'* ana 
[C.8.} " Oomplete Specification Accept^.*' 

Where a Ciotnplete 8pe<dAeaiton aooompanles an ApplioatkiQ, an 
asterisk is affixed. The dates given are (1) in the case of Apmkit* 





April 80, 1006.] 


SUPPLEMENT. 


84I—C 


[A.] 8166. Rappold. Kilns or furnaces with travelling 
hearths. April 4. 

„ 8278. British Thomsoii-Houston Co., Ltd. (General 

Electric Co.]. Vessels used in ohemioal operations. 
April 5. 

„ 8323. Bomett. Apparatus for filtering gases or 

liquors. April 6. 

„ 8374. Harrison. Filter presses. April 7. 

„ 8744. Brewia and Allen. Extraction with volatile 

solvents. April 11. 

„ 8812. Hargreaves. Furnaces. April 12. 

„ 8911. Pritchard, and The Unittnl Alkali Co., Ltd. 

Apparatijs for evaporating solutions. April 12. 

„ 8947. James. Method of producing liquid air or 

other gases. April J4, 

[C.S.] 9066(1906). Biirdon (Soc. Anon, des Proe^d^s 
Maslin-Tlieryc). Ftirnaces. April 11. 

„ 9264 {UK)5). Joyce. Kiln for drying hops and the 

like. April 19. 

„ 9441 (1906). Del hotel. Recovery of volatile 

Holv(‘ntR. A])ril 19. 

„ 9464 (1905). Craig, Craig and Craig. Apparatus for 

filtering liquids containing fine coal or the like. 
April 11. 

„ 9548 (1905). Kestner. Sen U7)drr TT. 

„ 10,817 (1905), Morison. Apparatus for heating and 

evaporating liquids by means of steam. April 19. 

„ 22,816 (1905). Lorimer. Drying and conditioning 

machines. April 11. 

,, 23,37S {ltK)5). Thvvaitn. Sec under 11. 


n.-Frr.L, (c\s, and light. 

[A.] 8017. Lee. Manufacture, of ruetallic filaments for 
uicarKh'scciit electric larnpH. April 3. 

,, 8030. Rothberg. Coke ovens. [U.S. Appl., April 

8, 1905. C April 3. 

,, 8057 Kn/cl. Manufacture of incatideseenco bodies 

of dillicnllly fusible conductive materials with 
tin* use of colloidal oxides and hydroxides of 
ditlicultlv f UNI hie metals. [Ger. Appl., Aug. 3, 
1905.1* ■ April 3. 

„ 8067. Act.-Ges. f. Selasheleuchtung. Apparatus 

for mixing gas and air for illuminating purposes. 
[Ger Appl., April 4, 1905.]* April 3. 

,, 8119. Wright ainl Westwood. Purifiers of coal-gas 

plant. April 4. 

,, 8154. Terncdeii and Muller. Manufacture of water 

gas. * April 4. 

„ 8256. Bloxam, (Watergas Maatschappy System 

Dis. Kramers and Aarts). Manufacture of water 
gas.* April 5. 

„ 8276. Baukc. Suction gas producers.* April 6. 

„ 8293, Gardner. .Manners, Fair weather and Waniock. 

Manufacture of gas and apparatus therefor, 
April 6. 

„ 8362. Bellovvitscli. See under VIT. 

„ 8433. Jcrratsch. Gas retorts.* April 7. 

„ 8462. Grove. Petroleum or hoavj^ oil oarlmrettors, 

April 9. 

„ 8486. (iore. Apparatus for enriohing and com- 

pres.sing coal gas. April 9. 

„ 8621. Allport. Coke oven plant. April 9. 

„ 8070. Baukc. Production of gas.* April 10, 

„ 8705. Lynde. IVvluction of gas from hydro- 

carbons. April 11. 

„ 8746. Hischemoller. Fuel. April 11, 

„ 8752. Taylor, Russell and Haight. Incandescence 

gas mantles. Ai>ril 11. 

„ 8778. Bauke. Suction gas generators. • April 11. 

8782. Burge. Production of acetylene. April 11. 


[A.] 8840. Imray (Siemens und Halske A.-G.). Manu- 
facture of incandescence bodies for electric 
lighting.* April 12. 

„ 8866. Pago (Doherty). Gas calorimeters. * April 12. 

„ 9020. Bloxam (Lux). Manufacture of filaments 

of tungsten or molybdenum for electric inoan- 
doseonce lamps. April 14. 

[C.S.] 7904(1905). Thwaite. Apparatus for automatically 
sustaining the suction influence in suction gas 
producers. April 19. 

„ 9548 (1906). Kestner. Removal of dust and other 

suspended matter from furnace and other gases. 
.April 11. 

10,099 (1905). Collin. Coke ovens with regenerator 
action. April 11. 

„ 23,351 (1905). Fraser and Fraser. Burners for 

liquid fiit'l. April 19. 

„ 23,378 (1905). Thwaite. Separation rf dust from 

gases, April 11. 

,, 995 (1906). Gautreau and Gautrenu. Vaporisers for 

comhustihlo liquids. April 19. • 

., 1295 (1906). Moscliinenfabrik und Muhlonhauan- 

Htalt G. Luther, A.-G. Gas producers. April 19. 

m.-UESTRTl(;TIVE DISTILLATION. TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

] A. I 7934. Hesse. Purifying uitch oils and other ethereal 
oils obtained by destructive distillation of 
resinous substances April 2. 

„ 8757. Images and Camus. Manufacture of acetone. 

1 Fr. Appl., April 14, 1906.]* April 11. 


IV.— GOLOURTNi; MATTERS AND DVESTUFFS. 

[A.] 8060. Cheiii. Fubr. vonn. Weiler-ter-Mecr. Manu- 
facture of new sulphur dyestuff compounds. 
[Ger. Appl., Feb. 26, 1906.]* April 3. 

„ 8077. Johnson (Badisebe Anilin und Soda Fabrik). 

Manufacture of new derivatives of certain 
polychloranilincs.* April 3. 

„ 8499. Abel (Aet.-Gcs. f. Aniliufabr.). Manufacture 

of new mona-azo dyesfutfs. April 9. 

[C.S.] 7838. (1905). Uohlcr and Oehlcr. Production of 
iiidoplienol sulphouio acids. April 11. 

„ 12,756 (1905). Cooper (Bayer mid Co.). Manufac- 

ture ot new antliraquinono dyestuffs April 11. 

„ 15,703 (1905). Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of intormediato com- 
pomids and of colouring matters containing 
sulphur. April 11. 

„ 19,180 (1906). Abel (Act.-Ges. f. Auilinfabr.). 

Manufacture of new sulphurised dyestuffs. 
April 11. 

„ 1954 (1900). Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of Indigo paste. April 11. 
4087 (1900). Imray (Soc Cliem. Industry in Basle). 
Manufacture of a red vat dyeing dyestuff. 
April 11. 


V.-I’REPARiNG, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS. 
AND FIBRES. 

[A.] 8045. Soc. Fram?. do la Viscose. Spinning viscose. 

[Ft. Appl., April 3, 1905.J* April 3. 

„ 8137. Grosvenor and Mackay. Yam dyeing 

machines. April 4, 

„ 8167. Troequenot. Non-inflammable material 

containing cellulose.* April 4. 
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SUPPLEMENT. 


[April 80. 1900. 


[A.] 8313. Fraukenborg. Manufacture of waterproof | 
inatonalH. [Ger. Appl, Sept. 18, 1906.]* I 

April 6. 

8435. Ringcubac. Bleaching textile fabrics.* 
April 7. 

,, 8401. IHckles and Pickles. Finishing fabrics. 

April 9. 

„ 8607. Fuchs. Mordants for cotton and other 

materials. April 10. 

fC.S.] 4740 (1005). Linkmeyer. Manufacture of artificial 
threads. April 19. 

„ 17.241 (1906). Jolmson (Badische Anilin und Soda 

Fabrik). Production of brown shades on the I 
fibre, with or without white or coloured dis- i 
charge effects. April 19. 

„ 4073 (1900). Moistor, Lucius und Briining. Manu- i 

facturc of ketone sulplioxylates. April 11. 

VI. -COLOURINf; WOOD. PAPER, T.EATHER, Etc. 

[A.] 8230. ^Gick. Process for colouring or staining , 
ivory, bone, horn, celluloid, and the like. April 5. 


^’IT. A(;JT)S, ALKALIS, ANT) SALTS. 

[A.] 7850. T^ester. Ijimo biiqucttes. April 2. 

„ 7870. Pauling, i^roduction of nitric acid or nitric 

oxide from air. * April 2. 

7871. Pauling. Production of iiurc lutrie acid.* 
April 2. 

,, 8302. Bcllowitsch. Manufacture of ferrocyaiiidc.s ^ 

from gas purifying masses or other fcrrocyan- 
ifcroiis masses,* April 0. j 

„ 8304. Lee. Process and apparatus for making | 

hariiim cyanide. April 0. 1 

,, 8495. Kiihc], and Lcutsclie Solvay*Werke A.-G. ! 

iSVr M infer XL ! 

,, 8910. Lecocur. Punficaiion of solulions of ammonia i 

of copper. April 12. 

{G.iS,] 079H (1905). Garroway. Recovery of magnesium 
sulphate olitaiiied in the production of acetic 
acid from magnesium acetalo. April 11. 

„ 7910. (1905) Dnflicld. and Unitcil Alkali Go.. Lid. 

Purification of sulphuric acid. April 19. 

,, 10,929 (1905), Raschen, Wareing, and United 1 

Alkali Separation of arsenic from arsenical I 
sulphuric acid and obiHinment of arsonious 
cldoride, April 11, I 

,. 10.930 (190.5). Raschen, Wareing, and United j 

Alkali Go. Production of arsenious acid from ! 
urHcnious chloride. April II. 1 

,, 17,887 (1905). Raschen. Conroy, Wareing. and 1 

United Alkali Co. I’roduction of arseiiions acid } 
from arsenious chloride. April 11. 1 

„ 22,225 (1905). Feldkamp. Sec under XX. ' 

,, 24,733 (1905), Roberts. Manufacture of hydro- i 

chloric acid. April 19. j 


VII1.-(}LASS. POTTEJtV, AND ENAMELS. 1 

[A. 1 8888. Marks (Thoisen et Cio.). Method of obtaining 
moire effects on glass.* April J2. 
tC.S.I 6810 (1905). Carl, Glass substitute. April 11. 

„ 10,833 (1905). Heller, and Porzelianfabr, Ph. 

Rosenthal und Co., A,.Q,, Filiale Kronach 
Ceramic ware. April 19. 

IX.- BIT1I.D1NG MATERIAI;^, CLAYS. MORTARS 
AND CEMENTS. 

• [A.] 7927. Gordon. Manufacture of bricks. [U.S* 
Appl, May 4, 1905.]* April 2. 


[A.] 8646. Riirap. Manufacture of artificial stone. 
April 9. 

,t 8627. Crowley and Payne. Fireproof or heat resist- 
ing surfacing composition or cement.* April 10. 

„ 8995. Ford. Manufacture of artificial stone. 

A pril 1 4. 

[C.S.] 6536 (1905) Ross. Imitation marble, April 11. 

„ 14,709 (1905). Walden. Asphaltic cement. April 11. 

,, nil (1906). Pirsoul. Mariufactuie of tiles. April 

., 1326 (1906). Ponlsen. Preservation of wood. April 


X. -METAlLUlBiN. 

|A.J 7876. Bagley, and The South Durham Sloel and 
iron (’o., Ltd. Open heartli furuHces. April 2. 

,. 7892. PicHud. Manufacture of steel.* April 2. 

.. 80vS4. Valentine and Betts. *S'(C XI. 

8141, Abelspies. Ore scparalmg la hies, April 4. 

,, 8507. Hunter, t'onversion of iron into st<?el or 

nudleahle iron.* April i). 

„ 8t»48. 'fimni Reduction of iron oivb. j Ger. Appl, 

April 10. 1905.]* April lO. 

,, 8667. (Vislett. 3'reatment of mctallu’ surfaces for 

preventing oxidation or rusting * April 10. 

,. 8894. Daimcrt. IVodiict'oii of metallic alloys.* 

Afiril 12, 

„ 8939. Cowpcr-Colcs. Prodiiei lou oj non-tarnmhahle 

silver. April 14. 

8983. Simm and Siuim. Treatiiu'iit of sfa'llcr or 
other Huhstanci-s coiitaiiinig /jtif and apparatus 
thend’or. April 14, 

[C.S.J 28,992 (HH)4). Atkinson, l*rcliniin.ii\ treatment of 
refractory ores. .April II. 

28,992a (1904). Atkinson. Collection of arsenic in 
the treatment of rofractory ores. April 11. 

.. 1910 (1905). Hendryx. Process for tr<*atiiig ores. 

April 11. 

,, 1928(1905). Hendryx. Appa rat us for treating ores. 

April 11. 

8307 (1905). Schaap. Brazing metals. April 19. 

,, 9249 (1905). Ridley. Treatment of slag, April 11. 

,, 19,638 (1905). Borchers, Giiiitlier and Franke. >SVc 

vndcr XI. 

,, 24,486 (1905). Hybinelte. ProceS'^ of refining 

copper nickel matte. April 19. 

„ 3252 (1900). Calltnanri and Bormann. Process of 

refining zinc and other metals. April 11, 


XL- ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

{A.j 7869. Pauling. Production of voltaic strong- 

current arcs.* April 2. 

,, 8039. Rambaldini. Continuous electrolysis. [Ital 

Appl, April 3, 1905.]* April 3. 

„ 8084. Valentine and Betts. Electrolytic smelting 

of lead sulphide ores. April 4. 

„ 8462. Pauling. Production ct voltaic strong- 

current arcs.* April 9. 

„ 8496, Kiisol, and Deutsche Solvaywerke 

Electrolytic manufacture of salts of cxy-acida 
of the halogens. April 9. 

„ 8924. Cowper-Coles. Eleotrodeposition of copper 

and other motals April 12. 
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[C.S.l 19,638 (1906). Borohers, Giiiither and Franke. 
Electrolytic production of copper. April 11. 

„ 24,538 (1906). Howorth (Kellner). Electrodes for 

electrolytic apparatus. April 11. 


Xll.— FATTV OILS, FATS, WAXES, AND SOAPS. 

[A.] 7901. Production of odourless fish oil. 

April 2. 

[C.S.J 18,666 (1905). Jiirgen.s. Process and apparatus for 
cooling soap solutiotis. April 11. 

„ 23,670 (190.5), Kronier and Ges. f. Ahwassor- 

klarung. Apparatus for the recovery of fats and 
the like. April 11. 


XTTT — PK hM EXTS. PAINTS; IIESINS, VAIINI.SHES ; 

TNDIA-RLBBER, Eto. 

(A ) — 1‘iuMENT.s, Paints. 

[A. [ 8513. Hall. Distcnipor paints. April 9. 

[(\S. 1 9480(1905). ITerisson. Manufacture of oil colours. 
April II. 

(L’.j Rksjns, Vahnisiiks. 

lA.J 7931. Hesse. Sec umicr 111. 

8599. ShavN. i\racluncry for printing the pattern on 
linoleum, oilcloth and the hko. April lO. 

„ 8884, Souiiner. Manufacture of mono-coloured 

linoleum. [Ger. App]., May 19, 190.5.]* April 12. 

C.S.] 14,402 (lt>0.*>). Bigland, See under XIV. 

(f \) — T\J>IA-Rl!HnER. 

[A.] 8953. Beresin. J’iykiohh of manufaiduring aruheial 
india-ruhhcr. * April 14. 


XlV,~TAXi\TX(J, LEATHER, GLUE, SIZE, Eiv. 

fA.J 8508. Thomiwon (Kclk). Tamiing, April 9. 

[U.S.j 14,402 (1905). Bigland. Manufacture of size from 
resin and other materials and by-products, and 
apparatus therefor. April 19. 

„ 21,267 (1905). Soc, Civile d’Etudes de ITude- 

cbirahle Grimson. Material suitable for driving 
holts and similar purposes. April 11, 


XV.— MANURES, Etc. 
lA.] 8727. Stringfellow. See under XVIIIB. 


XVI.-SUGAR, STARCH, GUM. Etc. 

[C.S.] 6323 (1906). De Vecchis and Sani. Complete 
extraction of inulin from the tubercles oontaiiiinK 
it. April 19, 

* 

XVIIL— FOODS ; SANITATION, WATER 
PURIFICATION ; AND DISINFECTANTS. 

(.4.)— Foods. 

[A.] 7936. Soc. “ L© Lait.” Preservation of liquid 
foods. [Ft. Appl., April 3, 1906.]* April 2. 


[A.] 8329. Boult (Chem. Ind. A.-G. St. Margretheii)[. 
Manufacture of lemonade powder or tablets.* 
April 0. 

„ 8677. Badoud. Preservation of alimentary 

products. [Fr. Appl., Sept. 28, 1906.]* April 1(5. 

„ 8789. Alliance Chemical Co., Ltd., and Krupp. 

Manufacture of food preparations. April 11. 

„ 8869. H6ritte. Alimentary extracts of blood. 

April 12. 

„ 8988. Carey and Lawrence. Purifying and 

pasteurising milk and other liquids. April 14. 

C.S.j 29,543 (1904). Hemming. Sterilising, preserving 
and aerating foods, &;c. April 11, 

„ 16,079 (BM)6). Brodrick. Compounds for making 

non-alcoholic ilrinks. April 11. 

„ 6196 (1906). Hansteon. 1‘roductiori of an aliment 

from cctraria. April 11. 


(/^.)— Sanitation ; Water Purification. 

[A.] 8396. Dosrumaux. Purification of water.* April 7. 

„ 8658. Hope. Method of di.sinfocting and pre- 

cipitating sewage. Ajiril 10. 

„ 8559. Brooke. Method of disposing of, utilising, or 

rendering innocuous trade or other liquid 
effluents. April 10. 

„ 8727. Stnngfellow. Sanitation and manure pro- 

duction. April 11. 

[C.S.l i24.322 (1905). Bordigoni. Apparatus for the 
bacterial treatment of sewage and for the 
punfication of effluent or residual liquids. 
Ajiril 19. 

{ 0 . )— Disinfectants. 

[A.] 8839. Taylor. Disinfectant or preseivative, April 12, 


XIX.— PAPEB, PASTEBOARD, Etc. 

[A.J 8045. Soe. Franc, de la Viscose. Sec under V. 

[C.S.] 6026 (1905). Claviez. Manufacture of paper 
threads. April 11. 

„ 21,506 (1905). Hortoloup. Utilisation of ulox 

europeus celluloses for manufacturing artificial 
I silk, celluloid, guncotton, &.u. April 11. 

XX. -FINE CHEMICALS, ALKALOIDS, 
ESSENTIAT. OILS, AND EXTRACTS. 

[A.) 7934. Hesse. See under III. 

„ 8260. Dubose. Manufacture of synthetic camphor* 

April 5. 

„ 8286. Weizmann, and The Clayton Aniline Co., 

Ltd. Manufacture of isobomyl eaters and 
camphor. April 5. 

„ 8366. Dubose. Manufacture of synthetic camphor. 

[Fr. Appl., April 6, 1905.]* April 6. 

8407. Newton (Bayer und Co.). Manufacture of 
new pharmaceutical compounds. April 7. 

„ 8627. Johnson (Verein. Chininfabrik Zimmer und 

Go.). Manufacture of uuinine oxyraagnosium 
hah id compounds and of quinine esters there- 
from. AprJ 9. 

9008. Nitritfabrik O.m.b.H. Process for the 
production of formates. [Ger. Appl., April 16, 
1906.]* April 14. 
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[C.S.] 22,225 (1905). Foldkamp. Manufacture of oxalates 
and oxalic acid. April 19. 

„ 0000 (1900). JohnHon (Badische Aniliii \md Soda 

Fabrik). Production of b< rnool esters and 
isoborneol esters. April 11. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.1 7935. Bloxam (Nnue IMiotograpliiscbe Ges.). 

Reproducing pictures by iinpriiiting an original 
picture that has been treated with hydrogen 
peroxide.* April 2. 


[April 80, 1B0«. 


XXII — EXPU)SIVKS, MATCHES, Em 

[A.] 8604. Robrecht. Manufacture of smokeless gim- 
powdor.* April 10. 

[C.S.] 14,968 (1905). Deutsche Sprengatoff AoL-Ges. 

Manufacture of nitroglycerine explosives. 
April 11. 

„ 15,504 (1906). Cocking, and Kynoch,^ Ltd. 

Smokeless powders. April 19. 

XXTIT. -(UCNERAL ANALYTICAL CHEMISTRY". 

(A.] 8301. Bliss. Apparatus for determining and 

recording the percentage of carbon dioxide in 
gases. April 6. 
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Official Notices. 

ANNUAL GENERAL MEETING. 

The Annual General Meeting will he held in MauehcRU^r, 
on Wednesday, July llih next and following days. Full 
particulars will he uunouaced later. 

Ill aeeordanee will) tin* proviMiimH of Rule IS of tlio 
RV'LawN, notiee is lerehy gu en (lint those inemhers 
wliose nanieH »iTe printed ui iltiflrs- m the IikI. of (’(nineil 
Will retire from tln ir respective oflieeK at the toithecnning 
Annual Meeting. 

Mr. EuHtaef' (^arey Inis been nonnnaled to tlu' ollii-e ot 
IVi'Hident under RuleS; Dr. 10. G. l-o\e. Mi A. G on! on 
Salainon. and Mi. < Huik. W'lghinuin have* heen nonn 
Dated Vievd'n'Hidents under Itnle S ; jind Dr 10. Duiu.s. 
h’. R.iS., has heen nonnnuted a \'ue-l‘ie,sideut iindei 
Rule 11. 

'Phe Hon. d'le.isiiKM and Hon I'oreigu Siarclnrv have 
heen noniin.ited for re* ehation to their renpec-fixc' otle-es 

M<‘nihers are hereliy invited to nonunate tit and proper 
persons to lill four v.ieaneies among the oidinarv im*mhei\ 
ot the <\»uneil. P'ornis lor this purpoM' emi he ohlained, 
on applieat 1011 , from the (,'eneral Seeretary, or tiom the 
Hon. hoeal Seeretarii's 

Kxtrud front h‘tilc IS • - “ \o sneh nonnnation kIi'iH he 
v.alid unless it Ix' signed hy at least ten memhers of the 
Soc'iet y who arc not in arrear V' llh their Hiihsr n]itiona, 
nor unless it Ire reemved by tin* (General Secret riry, at the 
Soeiet v’h ofli< at leant one month helor< thedali' ot the 
\nnnal (hnieral Mi'eting, at v Inch the eleelton to whieh 
it reliTH tabes jilaee J\’or sliall any him-Ii nomination he, 
valid if the pc'rKon nominated he moligihle for election 
•under Ruh's oi h") \o mnnher '^di.all suni more than 
one iiomiriation foi ni ” 

Ai;nOU\TK)N GF JU-i.WVS. 

M ifli a view to facdllale the vcrhuij <rt mmoheis le, siding 
abroad, notiee is lierehv given, m areordame with Rule dh 
of the Rylaws, tliat the Goum il will propo.-**' to tin* 
fnrtheoming Annual (ien<*ral Me<-ting the amendment ot 
th(‘ Soeiety'.s r»v laws as follow.s 

1. Rule is, (r/) 'Phat the w(»rds '‘At, h'ast two mouths 
before the date of each Annual t u'lier.d Mi'eting,” in the 
iirsl and Hceond lines thereof. h( leplaeecl hy th«' words, 
"In the second issue ot tlu- SoeK-ty's .loiiina! for tlu* 
Jiiont.li ot .'\fM‘il in ear h year 

{!>) 'Phat the wolds *' date ol that mevting," in the loiiilh 
liiH! thererrt, he re(ilae<‘d h\ the vsrudn " \nniial Mei-lmg 
ne\t vuisumg " 

(e) 'Phat the w ord -> " \l h Mst one monfli la foie the d»iie 
of;" in the SI \l h line fioin the end (hefeol, ho rejrlaeed hv 
the words "not lalei than the hast day ot Ma\ piior to. 

"2. Rule 111. 'Phat tlu' woi’rN “.at haisf tivc'dav' heloie 
the eoinineneement of the said nui-tiiu'. ’ in tire twe* last 
hues tlunerif. he io[)la<ed hy tin- woiaj., “ m tlu* second 
iHsne of the Soenhy's .Toiij nal tot the month o! May.” 

Death. 

Gnllith, R W. S,, of Eyewortli Lodge, Lyndhurst, Hants 
March •dll. 


PHOCEEDINGS 

OK THE 

EXTRAORDIHARY GENERAL MEETING, 

MARCH 27t}i, HfOO. 

An c\traor(rlinary genmal meeting of the Society w.m liedd 
on Tuowday, Marcli liVth, ItfOli, at the houao oi the Society 
of Arts, John StrLTol, Adwlphi. Dr. E. Divers, F K S., 
Prefcddent, took the ehaii at 3.30 p.m. 


Mr. C. (h (hiEKSW BLL (Secretary) road the notiee oou- 
vmnng the uu'cting a.s tollowsi . — 

Notiee iH heiehy given tliat an Evlraordiuary tteneral 
; Meethig of t!ie Society will he held at 3.30 o’clock, 
preeirtoly, ill the alloruoou of 'rue.s(iuy,,the twenty-aevenlli 
I day March, lOtfli. at thi! Houise ot the Soe.iely of Arts, 
John Stieet. Adel])lu. W.i'., hy kimJ ]>erinisBion of the 
Goiiueil ot that S.teietv, W'ltli the olijia*!, ot eousuderiug 
and adopting; the rivsohitioii mentioned in the, Requisition 
hereiiiaf tei set foi ( h ; — 

‘ 'Po THE RuE.SIOEM’ VNI) GiUIM'U, Ml' THE SoeiKTY OK 
( 'UEMie VE Indi S'l'UV ’ 

We, flic undei 'igmsl Mer.ihiusoi the Soeii ty of (Miemical 
Indiislm. lieieh\ ie(]U(‘,d that, in mcordaiie'' with Jty- 
Law 40. \ou will loiiveiie an Extraordiimry (huieral 
Mi.eling ot the SocH'ty W'ltli tlu* ohji'i t ot eotisuleriug and, 
if approved hy Dm said K vl raordinai y Me' l.ing, oi adojiting 
tile lo!l(»\ving lesohition (that is to suy) — 

Rl'>Ol,l TION 

‘ 'I'ltal il IS (h'siiiihlt Hull tht' Soeu‘l V *ot (jheiiucal 
Industiv as now evisting .should hi' incorporated undi*r 
ami Milqeet to tin gruiil of M Jtiiyal I'luiitei and that the 
(toumil he ami heiehy is a ullioriHcd to take all iieee.sswy 
utep.s to pieeuri' the, giant of a Royal Cliarter of 
I IK orporat ion 

Daieil this I wenly .seeond day ot Deeeinher, lOOft.” 

'I'he CiiMiniAN 'Phi' hu'^'iness Ix'tore us loalay need 
l.iki- hat v**n’ hltie time, and the sparse .it.lemhuii'e 
may he leiMided is evidence that the inemherK 
.lie III .ucoid eitli those who havi* signed IherequiSii- 
timi Irti tins meitiie’ In oidci- to Hhorleji the hiiHnie.ss, 
and lo pm u;-. in oerer, I will ask Sir Roverton Redwood 
to tonn.'di V [Kopo.-ie I he re-roliil ion. Sn lioverton Redwood 
hii.s heen acting as tie’ Gh.lirmaii of a t'omnnttee a jipoi 1111x1 
,Mi)mc con.adei.'dth tim.' .tgo 1i> consider llie expediency of 
ohtainnig a Ro\;d t'hartcf. so (hat lu' jh piirt leiilarly W'^ell 
fitted (o move lh<’ u'solulioii. 

Sii itovEH'ioN Jl,Ei)Woi>i» . As you. sn, have ali'eady 
iiiduailed in yoiit opening Icmai ks, this queMl-ion of 
obl.anuiig a CliaiU’i of Imorpoiat lou tor tlu Sooioty ol 
Ghr'iiii<*al Imlnstiy Ini'! icccivcd the at.toution ol the 
('oiiiicil ol the (Sia^irly liom lime (x) (,ime dutliig, I think, 
till* past (liiee year.s, and a Spci lal (foiiimittxH' W'h.s 
ap|K)ui(ed toi the purpo.ie ol .studying Hie subject in all 
Its aspi'Lts, With the help ol our jion. eoumseJ, ,Mr. G. (J. 
iluti Inrison, to whom J would like to lake tlii!t oppor- 
t.uuit\ ol hiiyuig we owe vety much lu tins luatlAir, and 
under the evpeDcneed gnulanee ol our legal adviaer, Mr. 
Maikliy, whom I ;im happy to see with us to-day. It 
suiel> IS sta.Heiv Meie.ssary tor nu' to Kuy very mueli in 
re.speit to the iolvantages wdiieh would re.sult to the 
, Soiiely liuiii ohtaniing a ('inuter of Iiieoi poratiou. At< 
tlu* jiri'sent liim we are hut an aggn gatum or a>isx>eiation 
uf pi'i.son.-, havang like uh|ee(s m view, but vvil.hout legal 
I existeiue, a.s ji i oi porate budv Goiiseipieillly in making 
lepie.sentatioiis to the ( oivei nment., oi m taking hi point 
' of fact, any action .sueii as i-. ordinarily taken by eoi porate 
bodies, we have to Jiel simply a.s an as,serntilage ot 
imlivuliials with all tlu* obvious diwadvantage.s attendant 
' upon RiU'h informal eon>4itulion 'Phete can ho, I think, 

1 no (jiiestion tlxal if we wme to oht.aui tins pro[io8(Hi 
, e.hnrRvr tlu* Soeie.ty would la* plme.d on a tar Inghor piano 
I in jmblie estiiuatiun. lustre would ht» luidod to it.s name,, 

; aiul we .should he, in an intiiiitiily better jiosition carry 
; out the imporlaut duties with wliieh we are charged. 

I W'e ahould also meulentaliy ]ilaee ourscdvi's in a position 
^ similar to Hint ol Hie othei h‘,arm‘d Soeieties, and it seems 
to bo ofivuuis that' in .sueh a position we stiould be far 
better able to udvniiee the lutori'Kts ot mauufacturi'S and 
acioneo. 

The supremely important tjuestion of the possible 
effect which ineorporalion might liave upon the status 
ol mcmlMirs lieyond the se.as lias bt'on attontivoly discussed 

the Cojiurutteo, and 1 may say at once, that/ no action 
would havAi been ]iropii.sed w'hicL, ui the opinion of the, 

I (Joiumiltee, was in the blighti'st degree likidy to jilace 
! ihoNt* ineiuljoi's in a leias advantageous {xosition, oi m auy 
I w'ay t,o weaken the ties wliiuh so liappily bind us togothoi. 
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on that point wo adrb^^nito satiifiod. Wo hiavo 
roooived tbo moot poti^To aMoraiiooo from cmr oompotekit 
legal advioers that under a charter the Sooiety would be 
no loss broadly Anglo-Saxon and ooemopoUtw than it 
is at preawt, and that nothing would occur in connection 
with the incorporation to xuocufy the exiating constitution 
of the Society, iso as to impair its usefulness. In these 
oiroumstahces it scarcely seems that there can be room 
for doubt as to ihe advisabiUty of passing the resolution 
which is before tbo meeting, but, as you u'ill have 
athered from what has taken place, the Council has, 
oubtless in the exercise of a wise discretion, preserved a 
passive attitude in this matter, and has not taken action 
until it was called upon and compiled to do so by the 
rtKjeipt of the requisition which has been read to the 
meeting. That requisition, as you will have seen, bears 
the signatures of representatives of all ranks and various 
sections of the Society; post and present officers, and 
many distinguished Canadian and Umted States members 
of the Society, but 1 should like to state that by some 
rnischanoe one of the sheets bearing signatures from New 
York went itbtray. Through Dr. Power wo are in receipt 
of a letter from Sir. Parker explaining that the signatures 
which I am about to give you were affixed to the requi- 
sition in his presence, and it is strongly desired that those 
signatures should be recorded with his own, that is, with 
JMj. Parker’s as advocating the Charter. The signatures 
in question include those of the two American Past 
Presidents, Hof. C. F. Chandler (of Columbia Uni- 
versity), and Dr. W. H. Nichols; the Hon. Local 
Secretary, Dr. H. Schweitzer; the Hon. Treasurer, Mr. 
K. C. Woodcock; Mr. T. J. Parker, Dr. R. W. Moore, 
Dr. E, G. Love, and Dr. l.eo Baekeland. 

We have thus, besides the signatures i-ocoived from 
Canada through Mr. E. Grant Hooper, signatiues received 
through Dr. I^wer, from Now York, Now England, Phila- 
delphia, Washing^, Baltimore and St. Louis. On 
receipt of the requisition the Council called this mooting, 
and, although it was recognised that members not 
resident in the United Kingdom could hardly be exjx^oted | 
to attend, time has been afforded for the receipt of | 
written expressions of any views that might be enter- 
tained. As bearing uiion the question of the New York 
signatures, and as indicating the opjiortunity there has 
been afforded for the conveyance of expressions of ojiiuion, 

1 may,' perhap®, be allowed to read tlus very brief letter, 
dated March 6th last, from Mr. Parker to Dr. Power ; — 

“ I ap glad to receive your valued letter of the 23rd ult., 
and to learn that there is a prospect of the names sent 
you as advocating the acquisition of a Royal Charter for 
the Society of Chemical Industry being added to your list. 

I know this would be pleasing to both Mr. William H. 
Nichols and Prof. Chandler, os X spoke to both these 
gentlemen personally about it, and they wore both very 
much in favour of it. I shall be glad to learn that Sir 
Boverton Redwood has appended the names to the list. 
Please let me hear from you. 

“ Yours very truly, 

“ (Signed) T. J. Parkbe.” 

Perhaps it may bo anticipated that before resuming 
my seat 1 should say a few words as to the prospects of 
success in the event of the resolution bemg carried. 
Obviously nothing like an assurance can be given on 
such a question, but 1 think 1 am justified in stating that 
the results of confidential inquiries have been such as to 

f ive us the most hopeful anticipations of success. 1 
Ave only further to say that if there are any points that 
1 have not covered in these remarks, on which any member 
of the Society here present would like to have additional 
information which it is within my power to give, 1 hope 
he will address himself to the Chair on those points, and I 
have only now in conclusion to formally move the adoption 
of the resolution whioh is inowporated in the notice 
convening the meeting which hM been read by the 
Secretary. * 

Mr. A. dospoK Salamox ; i have been asked to second 
the resolution wffiioh has be^ s6 described to you 
by Sir Bdverton Redwood, and haVn very great pleasure 
in d^^ ao. Mo one wh^.hanierrad on llie Committee, 
and tmo^.bas studied this qhipion* can have the sUghtfeet 


doubt that the obtahii^ of a Oheater of Inoerpcffatkm 
must reaot for the benefit of the Sbolety aa a whble» and 
mn^ tend to oonsdlidate those sebtibtts beyond the seae 
with our sectionl at home. If liiiit be so, it will 
have the ultimate effeot of rendering ow Society the 
most powerful of its kind, and of niakiiig it represent 
ftdly and completely the chemical industries so far as 
they are controlled by English speaking ohemists. 

The OuAiRMAn: I invito disoussiOn on this motion 
before putting it formally to the vote. Whilst as Chair- 
man 01 this meeting 1 wish to pre^ve an impartial 
attitude, 1 believe I may as an individual, without 
overstepping my position as Chairman, say that I am 
very strong^ in favour of getting this Charter. As you 
know, this society has grown very large, and, in conse- 
quence of its numbers and importance, it has ventured 
in recent years to make itself heard on questions of 
public im|)ortance in relation to chemical industry. Mow, 
tf any cose of strenuous opposition — such as might be 
offered by vested interests in such a case as is now before 
a Royal Commission, that of the utilisation of the canals 
and waterways of this country — to what would be an 
advancement, of ohemioal industry, 1 think the Society 
would feel much greater confidence in combating this 
opposition, if it know that it had behind it the position 
given by the possession of a Royal Charter. At any rate, 
it would not have to vindicate its right to be heard. 
Again, were any movement intended on the port of the 
Government to advance scientific interests, and those 
societies representing them, we should, if we were a 
chartered Society, have a much betU^r claim to receive 
consideration than we have at posout. Some 60 years or 
more ago this question did arise, when the Government, 
whioh had already given accommodation to the Royal 
! Society at Somerset House, decided to give 'further 
bousing accommodation to this and other scientific 
societies, it limited the housing to those only which had 
a Charter. If, therefore, we had been then in existence 
we should have received no consideration whatever 
from the Government. No doubt other cases may turn up 
in wliich we may find the advantage of the consideration 
which would be given to us from our possession of a 
Charter. X now invite remarks for or against this motion. 

Mr. R. J. Frisweli. : I gather from a remark whioh 
fell from Sir Boverton Redwood that the Council adopts 
a jHisBive attitude in this matter. We have heard most 
eloquently from him, from Mr. Salamon, and from the 
Chairman, the advantages which would accnio from the 
possession of a (barter, out there are a certain number of 
disadvantages whioh also accompany it, and 1 think it 
is right that those also should be oorne in mind. After all 
unless we act upon the theory that silence gives oonsemt, 
the signatures to the requisition, and the members present 
do not amount to much more than 1 per cent, of the 
Society, so that it apjiears that there are a considerable 
number who maintain silence, which may be that of 
consent, of simple neutrality, or of want of infor- 
mation. Now I happen to be one of the survivors of a 
very embittered disouHsiou whioh in the years 1874, 
1876 and 1876 shook the Chemical S^iety very 
nearly to disintegration. It arose from the fact that 
numerous persons without any pretence to a knowle^e 
of chemistry were making use of the letters “ F.C.fir** 
in order to advertise themselves as competent ohemists, 
and to obtain practice on that ground. Amongst the mem- 
bers most prominent in the discussion were the late Dr, 
Wright, Prof. Hartley, and Mr. 0. T. XCin^ett, and several 
others, including myself. We appealed^to the Ohemioal 
Society to know whether it was possible that some evidence 
of qualification for membership of the Society oeuld be 
required. At first the Society ww» extremely averse 
from giving any reply at all i but at last, after a (Sail 
discussion, they agreed to refer the matter to oetmsel 
Connsol referred to the Charter, and advised them that 
under the Charter it was absolutely impoesitae for the 
CK^ical Society to require from candidates any know^ 
ledge of ohemiiitefr-it wat simply necessary |or ajpttion 
tone tboommeiideil by k^^ertniii numw 
and to declare that he took an intdrbsft in 
and if ht were eleoted and able to pay tim lees l|e hntama 




|1ii4^( it 

t^ Hi Hiit.MW «i<l iAiil w Ilo0|«t7 to see 
wMtw, iidfi w OiMimr* com ihtir 

tQlM iid g«t « iopMate o1m« ii Fallowii «ftta>bHahed. 
Th*t jM«|iOMl 1 bm »r<Me m tiie moti<»a ol tbe kte 
Sir JSdwftrd VrMikUiiMS. The mattes was refen^ 
to qouhmI igiiflu and again to the CSiarter, and again it 
wae announ o ed they had no |>ower whatever to effect 
any alteration, and that» moreov^, any attempt to alter 
the Charter would rouse opposition in addition to 
being very costly ffnancially might possibly cause other 
injury to the Society. The result, as we all know, was 
the formation of a separate body, the Institute of Cliemis- 
Later on, when I was a member of the Council of 
the Chemical Society, it was proposed to admit ladies. 
The Council debated the matter several times, and there 
was a strong feeling on the part of a majority that ladies 
should be admitted to the privilege of Fellowship, but 
again the Charter was referred to, and again it was found 
impossible. I have referred to these matters simply 
beMuse the possession of a Charter, like other questions, 
has two sides to it. Although it undoubtedly, as the 
proposer and the seconder have stated, confers consider- 
able powers on the Society, enables it to own propeii-y, 
and to do many acts which it otherwise ooulcl not do, 
and also confers prestige, yet it undoubtedly seriously 
hampers every Society, Iwcause I am informed, and I 
had a great deal to do with the question of the Charter 
that the Institute of Chemistry obtained, that when a 
Ohartm* is once granted you are not inHhe position that 
you are in under the ordinary law — wliere you may do 
that which Is not forbidden. When you are under a Charter 
you may not do that whi(!h is not forbidden, you may 
only do that which is expressly permitted in the Charter. 
Therefore, unless we are to become to some extent stereo- 
t 3 rped or fossilised, it will be necessary for the proposed 
Cmarter to be drawn with the most extreme eare if future 
expansions and alterations of the Society may be per- 
mitted without having recourse to that tribunal which 
both the Chemical Society and the Institute of Chemistry 
have looked upon with considerable alarm, that is the 
Privy Council, for an amendment of the Charter. As to the 
possibility of the Society being granted a house, because 
it is a Chartered Society, 1 do not think there is much force 
in that. When a house was granted to six learned souieties 
there were, I beheve, but six. Now there are numbers of 
societies — there are Chartered Accountants, Chartered 
Patent Agents, the institute of Chemistry, and various 
other Chartered Societies, and I do not think it is in the 
least likely that public money will ever be expended on 
granting houses to any of those bodies which are to some 
extent, as wo are, of the nature of professional or trade 
societies. 

Gentlemen, I have only made these remarks because 
I felt it my duty to do so. I have seen during 27 years 
PMt the very great difficulty which the existence of a 
Charter places in the way of a Society which is a living 
and expanding body. It is all very well for the Chemioiu 
Society to have its Charter, but in my opinion it has 
stereotyped a great many points which could be very 
well improved. It is all very well, also, for the Institute 
of Cltomistry, which is an examining and qualifying body, 
but in a body such as ours 1 feel sure there are hkely to 
Aliae oooasionB when it will be desirable to go outside the 
CItarter, however well it may be drawn. We cannot 
foresee what changes may arise in a few, even 20 years’ 
titno. You may say, sufficient unto tke day is the evil 
tharepi^ and draw our Charter m well as you can, but I 
hopei to the Council of the Society have talmn a passive 
tototttdp in this matter, they wiU at any rate carefully 
obnaito what may ariae in toe way that I have men- 
tigtoHx More proceeding to take a step which, it seems 
to. moat tend to atereotype our destitution for, at 
toy number of years to come. 


>lto : I doHto propose to follow Mr. £1toweU 

to W fWlito abwndat aptook X have inquired into the 
^ ^ **y, lor toi eomfmt, 


ia etomuly bioid and wide. The objtot* of toe Sooiety 
are pat vsm m In toy way .to be talM a« yeolaa* 
aioneL adr oto toetobenffiip be regarded u in toy 
a quajlifioatioa. It mey be that toe valuq df meotbeiiiMp 
of thq Society of Gheiuical Industry, aiptot from Ito 
Journal, is that it ia a Sooiety of good i4&Wiihip» and 
that wherever a member of the So^ty meets anotoier 
there is at once instituted a bond of friekulitoeas and 
friendahlp which goes far to justify the apj^totito 
for this Charter. It must not be taken, I tbinkf 
that the use of the word “ passive ” as regards 
toe Council is in any way to be regarded as implying 
dissent The passivity uf the Council is an obligation* 
as well as a wise action on their bohail This question 
was raised some time ago, and has been referred tO more 
than once. I retired from toe Council last year, and up 
to that time the attitude, though passive, was entirely 
friendly and satisfaotory. From time to time to my 
knowl^ge, by definite report*, the Committee told the 
Council what was going on. Most careful questions as 
to the existing by-laws, based on the fact that this is a 
Society of wide membership, extending over all parts of 
the world, questions as to nationality and ^government 
and proceedings of various sections have been put — most 
trying and most interesting questions have been put--' to 
the legal advisers, and I have heard satisfaotory repUea 
But these thoughts were not in my mind until Mr, IVisweU 
spoke. What I really rose to say was thia. In addition 
to the names which have been added, and to which Sir 
Boverton Rt^dwood referred, there is this great fact, that 
in one’s visits to America within the three years referred 
to, there wore no objections, there was no ** passive *’ 
resistance, there was no criticism ; everybody was pleased, 
particularly when answers were given by those who 
know the s|)irit in which this movement was oommenoed. 
During the meeting which took place last year, the 
expressions of confidence in the Council, and hopes for 
the future of the Society, and belief in its great misBiou. 
were very numerous and hearty. Out of toe very large 
, number of letters I have received, in a majority of them 
reference was made to the coming action, and hopes 
expressed that whatever steps might be taken by the 
Council would be for the good of the whole Society, 
coupled with the assuranoo that they were quite couvinoed 
that such a Council as we possess could do nothing whioh 
was very far wrong. I simply want to emphasise the 
fact that we need have no fear as to the }>auoity members 
attending now being used as an argument against^ us at 
any time. Members oould have written, they have had 
plenty of opportunity, and if there had been any oppdsition 
we might have been flooded with telegrams from veurioUS 
parts of the world, especially from America, where they 
are not shy in expressing opinion. That has not hap- 
pened end is, therefdre, a very happy augury for toe 
future. 

JoUAK L. Bakxb asked, in the event of a Charter 
being obtained, if it would be possible at any future time 
to raise the annual subscription to the Society ? 

Sir Bovxbton Redwood : On that point the scdidtor 
has explained to me that it is not intended to specify 
the subscription in the Charter, and therefore it can be 
flxed from time to time as the Council may thiito fit. 

Mr. £. Gbakt Hoopeb thought that both Mr. Bakeevs 
question and the remarks of kte. Frisweli pointed not so 
much to the disadvantage of a Charter ss to tie nsoessity 
of Beourii]|; broad powers. That, he felt, was really the 
purport of the remarks Mr. Frisweli had made, 

Mr. Fbiswild; Certainly. 

Mr. £. Geaet Hoopeb : With that view he wae sues 
they were all in sympathy. They did not desire to bhid 
thMselves in any narrow groove ; and he himself Islt 
that every effort should be made to obtain a Charter 
of as wide a character as possible. It was impoteiblo 
to foraoaet the future of a 8Me^ sueh as this, amd Mi 
as toe various developments whteh had oocurtod to im 
Qopm 4 Its «to*tonoe oould soaritoy Me 
akito Iptodatiopi. so H uaMMle toat tosgr shptod 




idtbts care wm taken, he only to aa|r 

that this, like most other propowtioijm vas not aksotatej^ 
free from disadvantages, lhay could hi^y hope jw 
eaoape that, but what nad to bo considered was whether 
or not the balance of advanta^ was in favour of the 
diteotiQii in which they were woposing to proceed. On 
that point he thought that the oomparaUvu smallness 
of the meeting ^^asevidenw of a general feeling on the 
part of the Society as a whole that they were moving in 
the right direction. 

Mr, Davij> Howaki> ; 1 am not a lawyi^r ; but may I 
«Vigg*>st that oven as an incorporated b^xly undei- a some- 
what cumbersome Act, we are still limited m our jwiwers. 
We cannot go beyond our memorandum. If wo wislied 
to make some fundamental alteration wo should have a 
process almost as cumbersome as obtaining a Charier to go 
through, and is there not an advantage in having clearly 
deiined objects and sticking to them / I am oki enougU 
to remeinter the whole history of the diMcussioiLs at the 
Chemical Bocioty about practising Fellows. 1 was an 
enthusiast at that time in favour of it, and 1 am bound 
to say I think it w'as one of the \>e>&i things that ever 
happened that we had a Charter to prevent our making 
a zmstako. It has been much better that the Institute of 
Chemistry should do the work, and not at't as a mere 
adjunot to a learned Society which had nothing to do 
with professional work as sucli. Therefore I think that 
is one thing distinctly in favour of a Royal Charter. 
Again, with regard to the admission of ladies, I <lo not 
tl^k that the injury to the tSocicty lias been ho serious 
08 to justify that being claimetl as an objection to a 
Charter ; and we can put in words which will f»revent 
our excluding lathes. Then, with regard to the Institute 
of Chemistry, 1 do not know of a single noiiit in which 
the Charter has done us any harm, an«i J know many in 
which it hoH done us mmd. The very fact that it has 
kept us on strictly denned lines — not too strictly — has 
been a great benefit to the Institute. 1 have heard some 
wild BuggestiemB, aud thore is no more deiuiate way of 
Huggesting to a man that he oaimot have what be wants, ^ 
than to say that it is not in the Charter ; it is so much 
more considerate to put it in that way than to say you 
know it is very stupid ” ; and vc^ry t)ft<-n that would bt^ 
the only alternative. I have had a jirctty long ex}ierifiuce 
an a Fwlow of two Chaitered Societies, and luivti found it 
an unmixed blessing. After all, it ever so fundamental 
a change was proposed as to go outside a cartdully -drawn J 
OhorteV, I think it is very well to make it extremely 
difhcult, and moke it require very careful and serious 
oonsideration before you do it. We have a ci^rtain check 
» on us now, and if the other check is somewhat more 
severe, is it unwise to have that check ? Is it unwise 
to prevent some rash aotion wliich wtmbi do away with 
the useful work of many years 1 For it is far from certain 
that progress i« always in the riglit direction. When 
1 ww young I learnt Latin, whicli I believe now is 
objectionable in a eheniisi, and I was taught a ci^riain line 
about an extremely easy descent to a place which we do 
not mention. Therefore progress may be in a wrong 
direction. Cn the other band, a difhoulty in making 
fundamental changes is an un mixed good. 

Mr. P. MacEwan : If this resolution is passed, will it 
be bnai t I ask that because 1 notice that the British 
Medical Association are also going to apply for a lb>yal 
OkuMrter, and the tirst thing that Assooiation seeitiB to 
kawe done We to submit to its members the draft of the 
Obarter. From that 1 learn — and the thing is brought 
to my mind by Mr. Baker’s question — that their 
subscription is the same os ours, but m the Charter tliey 
say that the subscription shall not exceed 60«. a year. 
Idy question is, will the members of this Society not 
have an opportunity of reading the draft Charter before 
it is applied for f Xf it wore published in the Society’s 
doumm, some suggestions might be put forward by 
membera who took care to read it. 


Sir Bovsaton BxnwoOB : The answer is that all that 
tMs meetufg would (inmmit the Society to is indicated by 
^ resolution ; atid with to further hodiem, the 

course which woidd be teken would be to submit the 
byelak% erhiek iu eilect wohld indWte th# uktuMi of ^ 


^ 

CbiuM ^ ffio makers ql ihe 
date, lor eodsidt)tatidii md i 

opp<tf tunity^ bf 001X11^ would be' wlowd 
of the Subject 

Mr. MaoIHwak : Before, or after the (Biaetoar 4a 
obtained 1 v 

Sir Bovsbton R|pwoo» : Subsequent to the ttrahthig 
of the Cliarter. What this Society would be oOmmHted to 
is indicated by the resolution ; namely, that the Counoli 
is euthoriBed-— assuming this resolution to be passed— to 
lake all necessary steps to procure tlio granting Of a Royal 
Charter of Incorporation. The CounoTl, in pursuance of 
that authorisation, would proceed to take thcNse stoM, 
A8.Humiiig that they meet with success, ahd dbtahs 4ie 
Charter, it would then be necessary to draw up a Sbrleil 
of byelaws, which, as I have said, would be submitted to 
the Society in due courBc for their consideration and 
approval. 

Mr. Mai’.Kwan : Why should not we have the same 
advantage as in the case of the British Medical Association, 
where ttie proposed Charter is submitted to all the 
members and published in the Society’s Journal ? I 
Klin ply throw tlmt out as a suggestion ; I do not press 
it, but it struck me^aa lanng an exceedingly good idea to 
lot luenibers hihi what is exactly being aino^ for. 


fdHi 


Bir Bovjcrton Rkdwoou : I take it, Mr. President, wo 
are perfectly Hafo in acting as 1 have indicated. We are 
acting under llig advice, and with the ex;^rienced 
aHHistanoe of Mr. C. C. Hutchinson and of Mr. Markby ; 
aud 1 may further point out that it would not be, as X 
understand, tlio constitutional method of procedure to 
discuss the teniiH of a Ohortcr which we may never 
obtain. Wo have first of all to procure the Royal recog- 
nition, which IS indicated by the granting of a Charter. 
It is iiOHsiblo wc might not get precisely such a form of 
(Shorter as we might have in our minds as the outcome 
of discussing the particulars of the Charter by a meeting. 


The Chairman : Are thore any other remarks to be 
made Y If not, 1 will ask Sir Boverton Redwood to 
I'cply to the comments which have been made, in so far 
aw neoesBary. 


Sir Buvbrton Redwood : 1 have only to say that 
I think we are indebted to Mr. Friswoll for his attendance 
hero, and for the remarks he has made ; first, because 
it iH always well to hear both sides of a question, and 1 
may «ay that one admires a man who has the courage to 
express himself in a souse which may perhaps be difierent 
to that of the majority of those among whom he finds 
himself for the time being. But cspC'cially 1 think we 
are in<lebted to Mr. FrisweJl because his remarks have 


had the effect of eliciting sjieechos in support of this 
motion which perhaps otherwise we might not have had. 
There is, I think, in all that Mr. Friswell has said, only 
one point for me to comment upon. Mr. FrisweU hiui 
alluded to the size of this meeting, on which 1 have nothing 
further to say beyond what the Chairman has already 
remarked ; but 1 ought to refer in comieotion with t^at 
to the comparatively small number of signatures to this 
requisition. Coupling the paucity of this attendance 
with the small number of signatories, Mr. FrisweU pointed 
out that, oollectively, it represented but a smaU fraotiok 
of the total mombersliip of the Society. It is onlv rigki 
fur me to say that with resptRst to the signatures fW Sds 
requisition, all tliat was aimed at wks to comply witk 
byelaw 40, under wliich the requisition was sent in and 
this meeting has been called, wMch byelaw roquhfkft 
that thore «iaU be at least thirty signatures, 
in fact, rather by accident than by mtentlon th^ Wo 
exceeded the reqiUHite number, ti was in point tn 
in taking steps to obtain only thO requisite Of 

signatures that something like double that nuidW 
ill. But I know that there would be no hi 

indefinitely, within tlie limits oijbe nmmbenkll 
Society, extending the liet, and» inerefore, it 
thken that the number of iligi^lfinw kM 
bearing whetever on the «ttii^oab,of the 
Boofety in rohitiohvtq the 
b4«r« you* 
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PROF. FRARKLAISD IN THU CHAIR. 


NOTE ON A SIMPLE METHOD OF CHECKING 
THE EFFiaENOV OF A SEWAGE PURIFICATION 
WORKS. 

BY F. R. o’SHAUdHNKHHY, A.R.C.SC., F.I.O. 

It in always desirable, and in moat caaen it is necessary, 
to have some working standaicl for guidance in tbe con- 
struction and manipulation of plant to be used for purifying 
sewage. The moment one att^smpls to fix definiU» limits, 
however, one is met by a number of not inconsiderable 
difficulties ; and at least any arbitrary figures which may 
be adopted con have only a local and special value, which, 
if rigidly adhered to, must often give rise to grave anoma- 
lies. It is, diowever, not merely a matter of (considerable 
interest, but it is of the utmost imjsirtance to know what 
may be considered a reasonable degree of purification in 
any given sewage. For the grosser impurities art? usually 
eliminated wijh comparative ease, but as the liquor gets 
purer, it becomes more and more difficult, and consequently 
more and more exixlhsive, to remove a given increment of 
impurity. When the process of purification has reached 
the stage when the puiity of the liquor approximaU'S to 
that at which it is usually considered wise to fix a standard 
figure, a slight increase in the stringency of the standard 
will entail an enormous, and often an altogether dispro- 
portionate iuoroasc in the coHt< of the sewage works. Taking 
this fact into account, and remembering also that our 
ideas on some of the important as^x^cts of this question are 
necessarily tentative, it behoves us to avoid the besetting 
sin of dogmatism. The promised land of finality is not for 
this generation of sewage cx^ierts, and it is manifestly 
absurd to spend large sums of money in efcting what 
may be an utmeoossary degree of purification. It is not 
my intention in this brief note to discuss at length this 
vexed question of standards, but my own ex ixirience would 
suggest on elastic rather than a rigid standard, os being 
the more reasonable. 

The object of this communication is to bring forward 
my deductions from some of my observations on tlio effect 
of sewage effluents on the water of the river into which 
they are discharged. A reasonable condition, os will be 
generally admitted, is, that the effluent shall at least not 
cause tno water of the stream to deteriorate. This 
condition fx^ms so obvious, that it is often and easily 
quoted as an axiom. But be it noted that, while it is 
cMuiy to quote an aphorism, it is somewhat difficult to 
devise a ready working means of checking this condition 
The method 1 am about to explain is as simple and obvious 
ae the axiom. It consists in determining me tendency of 
the river water to putrefy above and below the given sewage 
works. As a control, isolated comparisons are of little 
value, as the river water in populous districts is so 
extremely variable in composition. 

In my own experiments, the observations were made 
almost daily, and in the table the results are given for a 
whole year. 


Avvsmm analyids of tbe Bivors Tome and Bsa in dry 
waather. 

MeauUa e$fpr$0Hd in part* par 


Sample. 

Albuminoid 

ammenta. 

Oxygen absorbed 
in fear boimi. 

^ver Kea (above worka) . . . 
River Tame (above worln).. 
River Tamo(Sweetmore Bridge) 
(Kea and Tame combined 

0*102 

0 018 

0*114 

1*172 

below works) 

0*121 

1*283 


Also for comparison 1 give the average analysis of the 
river water in dry weather, both above and below the 
works. 

The tendency of any particular sample to putrefy was 
determin(.Kl by the well-known “ oxygen absorbed in three 
minutes ” test, applied before and after incubation for 
five or six days. 

Ihe point to be noted is, that though the water tends to 
putrefy below as well os above the works, the number of 
samples showing putrefactive tendencies is less, in this 
case, below the works than above. This, therefore, may 
be considered satisfactory, and the works in question, from 
the ]^M}int of view of this eunditiun alone, are working 
I efficiently. If the samjiles showing putrefactive tend- 
oneies were more numerous below than above, then the 
j reverse would Ixi thi‘ case. This condition is an extremely 
important one, and anyone familiar with the great diffi- 
culties t(» Im surmounted m the treatment of enormous 
volumes of impure liquid will realise how severe is a control 
such as this. 

Nevertheless, that such a standard can be maintained, 
the figures amply demonstrate. Further, the observations 
liave that superlative advantage from the point of view 
of the layman in that they are on a praiiticaf and not on a 
laboratory scale. This methoti should form, therefor©, 
a very gocwl working test, ^ 

DwrussioN. 

The Chairman said, as Mr O’Shaughnessy had remarked, 
the tendency tiow-a-days was more and more to do away 
with hard and fast standards of sewage purification and 
to consider local circumstances. It was obvious that 
to purify sewage which was to be discharged into a foul 
stream and to purify sewage which would pa«s into a 
stream afterwards xmed as drinking water were two very 
different matters and it would be unreasonable to employ 
the same standard for both. This test, which Mr. 
0*8haughnessy had introduced, was a very luminous one. 
The layman could easily understand it. It was based 
wholly upon practical results. It did not deal witlx the 
amount of organic matter — albuminoid ammonia, or 
anything of that kind, but simply with the question of 
whether the water putrefied or not after incubation in a 
closed bottle at a oortaiu temperature for a certain length 
of time. It would have been advantag^us if^Mr 
O’Shaughnessy had stated the amount of mtratM at the 
three ^aces in question — the Rea, and the Tame at 
Saltley above the works, and the Tame at Sweetmore 
Bridge below the works — this diminution in the putres- 
cibility of the water below the influx of the sewage effluent 
was no doubt to be attributed to the nitrates present 


Statement of the condition of the Rivers Tame and Rea at Saltley (above Drainage Board’s works) 
and river Tame at Sweetmore Bridge (below Drainage Board’s outfall). 

Ptrcenlai/e of samples analysed which showed signs of putrefaction. 


Sample. 

Oct. 

1004. 

Nov., 

1004. 

i Dec., 

1 1004. 

Jan., 

1005. 

Peb„ 

1006. 

March, 

1006. 

' April, 
1006. 

May, 

1005. 

June, 

1005. 

^l;| 


Sept., 

1M5. 

Avai^ 

peroemiagf. 


Ber 

Ter 

Per 

Per 

Per 

Per 

Per 

Per 

Par 

Per 

Per 

Par 


Rivar Rea (above works) 

cent. 

cent. 

cent. 

cent. 

cent. 

cent 

cent. 

cent. 

cent. 

cent. 

cant 

cant. 


68-2 

55*6 

62*0 

60 1 

50 

46*5 

61*6 

44 

60 

£3*8 

e»§.5 

47*6 

50*8 

^ver Tame (above works) 

52*6 

88*8 

85*2 

42*1 1 

16 

!i*t) 

66*7 

71 

70 

88*8 

68*8 

47*6 

40*5 

RlYer Tame (Sweetmore Bridge) 
w. (Raa and Tame combine 




1 





bdow woriol) 1 

47*4 

88-8 

85*5 

40 j 

28*8 

50*0 

56*6 

50 

60 

10 

88*5 

57*6 j 



If O'SIkuglmeMjr Mid tiieM vm m finriber tribu- 
betw«^ the entry of the Birmingham effluent and 
the epet where hie eampiee hod been men below» then 
theee figures oleorly showed that the ohorooter of the 
water was ehmiemy inferior after the introduotion of 
the aewsge effluent. The albuminoid ammonia had gone 
up ; the osygen absorbed had alao gone up, but in view 
of the very oonsiderable proportion of nitrates introduced 
into the stream in the effluent, the purifloation of this 
organic matter which had been introduce, took place 
because the oxidation of thjs organic matter was effected 
At the expense of the nitrates. It was very convenient 
when one had to disohar^ a sewage effluent into a foul 
river like the Tame and Rea and not into a pure stream, 
because it was comparatively easy, by means of a sewage 
effluent, to purify a foul river like the Tamo than to do 
the same in the case of a beautiful upland stream. 

A similar cose occurred to him at Manchester, where 
the effluent from the sewage woiks was discharged into 
the Manchester Ship Canal, which he supposed was about 
the foulest water that could be found in the United 
Bkin^om, and it was an easy matter there to disohargo 
an effluent which could be shown to purify the Manoheator 
Ship Canal rather than pollute it. 

Br. A. Findlay criticised the method adopted in taking 
the average for the whole year, as the variations in the 
different months were so great ; could not one, perhaps, 
get a better idea of these results by plotting in a curve — 
putting each month by itself ? lie did not care for the 
idea of lumping all the figures together for the year, 
because the irregularities were so groat in the different 
months. 

Mr. A. E. Tucker asked whether the very marked 
difference in the putrefaction figures attributed to June 
and July could be attributed to climatic inHuences — 
whether June was cold and July hot— or how otherwise 
they could be accounted for. 

He ^80 asked for further details as to the actual method. 
The time for the permanganate test was given, but not 
the time for the subsequent incubation. 


Mr. H. Silvester said the question was a very impor- 
tant one for a densely populated district like the Midlands. 
Frequently it was very little credited in rural districts. 
He briieved the County Council of Derbyshire had a fixed 
standard of 0*1 albuminoid ammonia and 1*0 of oxygen 
absorbed in parts per 100,000. That was very well for 
Derbyshire, where there were no very large works, but 
in the Midlands, where a number of manufacturing indus- 
tries were pouring their waste products in the sewage, it 
was difficult to get the effluent at the outfall works to 
comply with these figures ; then the incubation test, 
which he believed was used by the Chairman in his Maii- 
ehester experiments, supplied a want. If in a polluted 
•troAin like the Rea and Tame an effluent could be turned 
out that would not putrefy and would admit of coarse 
fish living, that woa all that could be reasonably expected. 
He took it that that was the object of the figures which 
Mr. O’Shaughnessy hod put on the board, showing that 
go^ork was being done by the Tame and Rea Drainage 


The Craibbcan said he was not the originator of the 
process ; it was dae to Mr. Scudder. 


Mir. Clifford asked whether the three minutes* oxygen 
absorption test, before and after incubation, did measure 
putreocibility. In carrying out similar tests at Man- 
cheater some difficulty was experienced in deciding 
iriiether a particular sample was putrescent or not when 
it was on the border line of putrescibility. Some samples 
would be riightly putrescent, but the oxygen absorption 
ihownd uo tncieaee^ others would remain practically 
odottiriMs, yet showed a alight increase in the oxjiven 
aboOfptMu No mention woe made as to the indefiMte- 
Hen the test* Hbd Mr. O'Shaughnessy tried the 
<wlv«d method oe a meamire of {mWaoibility t 

M bt IfettoheitM bf 


mined. TheMwM otte other ifMfint hot 

the poesible offsets of certean tor peodttota ^ 

minutes* oi^gen absorprimi test r ^ « 

Dr. T. S. PniOE suggested, in coimeeUonwiiih.Dr^lilii^^* 
lay*s remarks, that, Inlaldag an avemge, it wmda bebMter 

if the relative volumes of water oontributtd by the 
and the Tame were taken into oonsideratioti., It 
thus be possible to obtain a better average to. botSlNe 
with the results that were obtained below the sewigi 
works. . 

Mr. A. H. Hiorns said the results applied specially W 
Birmingham, of ooiirse, and he could not see how -they 
could bo compared with other towns. How hnr . 

the acid liquors, waste pickle and so on, wlfich Stoih 
go into tbo sewage in enormous quantities, Operate' ifrthh' 
putrefaction ? A lot of acid, he believed, ahio cametIWbiBIgh 
the special method of purification. If that method WW 
not adopted, the same results would not ooOur in 'dthir 
districts ; therefore, ho thought these results were 
able to Birmingham only and could not be comjpaied 
with those of other districts. • , ^ 

Mr. W. W. Butler asked whether It was oorreci to / 
assume that the quantity of albuminoid ammonia ootdd be 
ignored so long as the effluent was not putrescent.' Ih 
seemed to him a remarkable statement. If he hod a 
manufactory and wanted to make Sise of the stream WgtbS 
referred to, lie would naturally look upon that indication 
of albuminoid ammonia os very dangerous from hhi own 
jK>int of view. Would Mr. O’Shaughnessy soy that, as tbS 
watt;r was not putrescent, ho had a good defence against 
the charge of contamination ? 

Mr. O'SuATroiiNBssY, in reply, said his was easehtia&y 
not a paper dealing with details, but with the effltuC 
in the broadest possible way, of the sewage effluent on 
the stn^am. The questions which different siNMdcem had 
raised were mainly questions of detail. l&f. Ffeirit;* 
land surmised, there was an increase in the amount of 
nitrate in the river water after receiving the effluent;, but 
even so, if the tost for putrefaction was not applied 
directly, there was no guoranteo that the wate^ of- the 
stream did not possess a greater tendency to putrefy after 
reception of the purified sewage. After all, their deduetSons, 
iiowever obtained, must ultimately be submitW tO a ^ 
number of laymen for consideration, and he had found by 
experience that such people did not care to bo trodlfisd 
with a lot of figures which they only very partifdly Undsv* 
stood. The raison d'Hre of the method and the lost vms / 
to supply inforraatiou which could be put into 
KngUsn, and readily grasped by the Average Jajv’Siam 
It was quite true that the albuminoid amm(MDtia 
oxygen absorbed showed an increase, but that hioreasaSM* 
very slight, and ho need hardly point out thM So inhniru 
this slight increment from, say, 1^,000,000 of triwfiir 
I per dav would entail an enormous expense. Bfot e oSbit^^ 
and ‘Mr. Butler had referred to thu point>-4iime Mm 
tendency of the river wator to putrefy wSs lssS0aisd»Mtty 
might antioipato that, with free access of air and bff fihb < 
purifyii^ agencies of the stream at work, the river WOMik 
would impi'ove as it flowed along. Thhi tm/adiMlffly 
found to be the case, and the rate of improvemswt wal. 
astonisning. , w 

With respoot to Mr. Tucker’s query. The test omurisM , V 
in observing the amount of oxygen absorbed by a gtvsil a 
volume of the sample from acid permanganate^ Ig 
three minutes, both before and after the somp^had bosh 
incubated in a closed bottle for five or six days at ^ 

With regard to the months of June and July, Mr. Totfasr 
was correct in his surmise— one was very wet attd; tbh 
other a dry month. 

Mr. Cliffy hadrem^ked on the indsfinitmiess jthe 
test, and it umu indefinite with respect to Mm 
putresoibility. He had, however, used the Udem . 
motive teodeneieB ** adviiedly, lot, alMio«Mb # 
might not have quite enough avidmmdmF^ ' 

, non-putroeoent 'in a oloeed bottle, 
exoe.ptiooAl\<rtretimetanoM Mould Mm 
when oKpoeedio the river. 



Muvyioar at ^ giv«ii the:. 

gmM wofUUam o^ihiM^ *mt Moii^ mcio4^ 

‘0m i«ii> 0 ot to thm aitttlioa loir ijio rate gl . 

alM|>tion of diMolv«d o^ygeo, )ie h94 m4fi a large 
atUttlisr of observations, a^ woe oOnvInoed that in 
ei»|Mneneed bands it was oa^ble of giving Very valuable 
itONWOiaticm with respect to the behaviotir of the dissolved 
ObnMta of water. Tar products were not present in 
quantity to interfere here, but when present 
W«VO^ likely to produce confusingly curious results. Ho 
agreed with l)r. JHnd lay’s ohjeution and with Dr. Price’s 
remark. 

Aeid discharges were certainly inimical k» biological 
Ikea^m^t, if present in sufficient quantity. It was 
neoMsary* in fact, to exercise cousidorable care from 
point of view, and at times some difficulty bail 
binMl eicperienceti owing to those waste liquors. At one 
tilttip it was thought that Birmingham sewage could not 
W auoeessfully treated otherwise than cliemic.ally, but 
dtcring the last five or six years tlie opposite had been 
deinpnetrated. 

n» OhaIUMAN said those results might be produced 
in anpHier wajjj If the sewage wort5 treated with a large 
proportion of antiseptic cliemiealH, then the number of 
samples putrefying below the point of ingress miglit b«- 
less ihan that of tiioae putrefying above. Of course, that 
would not be a desirable statu of tilings, Ix^cause on furthiu* 
dilution, putrefaction would ensue. But if, as JVli .O'Hhaiigli- 
tt^My assured them, the nitrates liave gone up, then it 
was ■obvious that the smaller putrescibihly of the samplc>s 
below the works was due to the lucseucc of nitrates and 
not to the presence of antisiq^tiu clieiiucuLs. 

Mr. O’SttAiroHNESav said that the chemicals, in the 
<^iginal sewage, practically did not affect the nature of the 
4#U49iit going out, because it first of all liad to go tlirougli 
suptio tanks where it was well mixed, and every drop of 
watoft jto which those figures applied hail to filter thiou-;)! 
an avofagu of 4 ft* tl in. of 8<iil before it reached the river, 
HP that the cliemicals could not have much effect on the 
final ed^uont. 




London Section. 

Meeling AaW at Burlinyton~ f louse, <tn Mondai/, 
April 2nd, 190(1. 

MU. A. flonnoN salamon in thk (haih. 

tl!bia OllAnilCAlNr said he had a very pleasant duty to 
pwrictm, namely, to inform the luombcrH that their 
Amenean brethren whom they liad the pleasure of welcom- 
ing last summer, had sent a very eharmiug reengnitkm of 
tn^ V^eeption in the form of an engraved tablet., w'bieb 
y ’desired should be kept as a permanent record of the 
iSure wbiph their visit had given them. ’I'h© wording 
90 loUaws 

**The Am^rioan merahers of the Society of Olieniical 


thay Apiptfiieiftts d tbhi .uikon 
acrosi bpe s^, ind it m «Mio tfasfr 4t 
Countdl tp allow it to n» bttng in th«ij 
Westminster. Hp trusud thal ^pui 
approval of the meeting. 




a ramme provided by the London and l^rovincia) 
ens ol the Society, desire t o place on record in an 
fldiduling form their deep apj^nieoiation of the delightful 
hoiqMtidsty and attention extended to them by their 
fimish fellow members. 

In Oxpressing their thanks and gratitude the American 
imainbors fool that the new and more intimate relations 
estoldiiffiod With our brothort across the sea by the meet- 
ing od have broadened and strengthened tbs bonds 
of love and ffieodship already so ttnnly established 
hetwe^ the two gieat SlngUsh-spsaking countries.** 

nlt^ wtioiiiitfAg this tqemsnttb kM 
7 to writs .to % .Phidiw ' 



ROPINESH IN FIX)UR AND BREAD AND 
ITS DETECTION AND PREVENTION. . 

BY ». J. WATKiNS. 

During the hot autumnal months, bakers are frequently 
confront^ with the outbreak of a erious disease in tbs 
bread called “ rope.” The disease generally declares 
itself within 12 to 48 hours, after the loaf has left the oven. 
At lirat, the broad acquires a faint, sickly odour, and, 
upon cuttiug open, the crumb of the loaf is found to bo 
infected with brownish spots, larger and more numerous 
at the centre of the loaf. With the progress oi the disease, 
the spots gradually expand until the centre of the loftf 
becomes moist and sticky. The infef;ted portions cap 
be drawn into long, gummy threads, benoe the name of 
the diaoaae. If conditions are favourable, the whole of 
the crumb finally becomes reduced to a slimy, broMmivh 
rnnsB, und presents ibe npjiearanco of having been satu- 
rated with molasses, emitting a .strong valerian-like odour. 
Bread which contains bran, such as wholemeal, Graham 
bread, rye bread and patent bread which contains more 
or less of the germ and husk, is much more frequently 
attacked by the (liseasc, than is broad made entirely from 
white flour, but the disease is not uncommon in white 
bread. The straight giade fiours, t.e., those made from 
tho Hour obtained on tho break rolls, and hence more or 
less contaminated witli tlie dust and bran fragments, 
appear to be more liable to attack than the patent grades, 
made from tho fine clean semolina, obtained mom the heart 
of the endosperm. 

All modern writers agree in ascribing this disease to 
bacterial activity, but a wide difference of opinion appears 
to exist, in tins country, as to the nature of the specific 
bacillus. Bopmess in liquids has been oxhaustive^ly 
studied by many W'orkors, and English writow upon 
bread have generally attributed to organisms isolated 
from such solutions, the pow'oi to also produce ropincss 
in bread thus ; — 

IT. Jago (“ Science and Art of Breadmaking,” lfH>6) 
quotes Morris and Moritz as having traced ropineag in beer 
to Pedi()C4)CCU» 6Vrrt'j.9»fr, and considers that the ropiness 
of bread is probably duo to similar origin. 

P iSehiUzenherger (“Fermentation,” 4th Edition, 1886) 
devotes a chapter tc viscous fermentations and quotes 
obsorvalions of Pasteur, who found small globular orffan/* 
iBm8(H)012 to 0*0014 inm. in size, which grew at 8(P U. in 
solutions containing sugar. 

The products of the organism per 100 grms. of sugar, are 
stated to be mannite 6T09, gum 46*6, carbon dioxide 6'18. 

These observations have been largely used by writeiv 
upon breadmaking in explaining the causes of ropineat 
in bread and the prcKlnots resulting from it. 

Jiesulting from a comprehensive investigatiOBi of 
16 samples of ropy bread found in Germany, X 
(“ Zeits. f. Hygiene iind Infektions Krankhoiten,” 

39.‘l) isolated two species of bacteria which ho identifira 
as being members of the group of potato bacilli, and 
which he named B. Panin Viscosun I. and B. Fanis 
Viscosus //. respectively. Jackenack (” Z. Anal. 
Cbem.,” 69, 73) found a similar organism in a biook 
bread which he investigated. 

The finding of potato baoilli in bread has also boon 
reported by other workers, amon|^ whom, Ufitemnnn^ 
Emil Laurent, Kratsobmer, and Niemilowiqx should k# 
mentioned. 

Bo for as I am aware, however, no investigation 
organisni to be found in ropy bre^, ooourriiiff bt. tide 
country, has hitherto been published, X tbere^ra 
the oppoftunity ofxeoordiiig tne fofioite pb8ervtMp^:<v 
A brown loaf w«f taken^m a biAbh of bread wwhjud 
Mtiim ^of mnkMM tom#' ^ 



Iw'.'^W'l 


libi^ > IB'" W' ittililiii ' ^ 

m w^ ’to 

f^ ||^ booiUoa, 9^ lopoatad iab^ 

' m wort 9k prootJcally pu?e ouitoro ww 
, p«ro i» wort wore th«o uaed 

mowing okpotivAontB upon tho prOduotion of ropi- 
iifM ik. foM Adis vitE w known souna floor. 

;ti two doy#^ old were taken, and out 

iJitO two with a etoriliBed knife. One half wae then 
with throe loopaful of a wort culture, at the 
ooh^ dz the ornmb, and aftonf^-arda placed in a motet 
ohlrtiiDer at a oonrtant temperature of 28® C; in each 
oaee tho jteoond half which had not been infouted,being 
rtaoed aide by aide with the test so os to form a chock, 
thh jwadlte from four of these tests arc given in Table I., 
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turtj 

tWWinpTOy 
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moportlon wntrtlimidi^^ I 

from jflm mithijf watar Muim loi 


— , miting watar rtSSW , 

replaced by an oqulvaleht Vdlhmo of a .J 
ilturo of iho baoUfusI The WihoDtatfon ^ 




was quite normal, the dohgn pfo^l 
of the effect of bacterial activity w hjy npi 


The resulting bread wtus light ai^hulIrt^W 
normal odour, flavour^ and 
oven. These loaves were out urto 4'> 

knife, and one lialf was placed in 


. ,p« 

t'ii 

;';;M 




'fablii I. — Imeufated JirMd. 


Loaves kept in moist chamber at constant temperatura. 




I Loaf Inoculated with 3 loopsful of wort cultorc. 


of 

incubator. 




Small brown patch in 12 hours. graduiUty cxtendinR until 
f of crumb luid been destroyed ip days. 

ROplness appeared in 14 hours, very gradual increase 
during ?*day test. 

Crumb oomplotely destroyed in 10 days and reduced to 
pasty mass. 

1 o.c. wort culture inoculated. Large central patch 
in 8 days. 


I Loaf not inooulaiMhjl kept 


Ilemalaed perfectly i^mndbdwlaa 14 idrti< 
of mould about 

Free from ropiness dttrtw^-dajhl^^ 
appeared at lath ^ 

Remomed quite sound and'lros frdm 

£ept in dry air at 11” C. 

any lign of rope dnduglipif f 


In each of the tests, ropiness was found to 
develop in the inoculated jmrtion of the loaf to such 
. an ext^t in 12 hours, as to be unmistakably recognised. 
The rapidity with which it spread throughout the mass 
dep^ded upon the temperature. The higher tempera> 
tureS (36® 0.-40® 0.) greatly accelerating it. In no case 
did the iininfwjted portion develop ropiness, though the 
test was continued until moulds (chiefly penionUum) 
made their appearance. 

A number of baking tcHts were next mode, a patent 
flour being aelooted for the purpose which had been 
m^viouidy tested and found to yield perfectly sound 



Patent flours are produced entirely from the 
oent||Q of the endosperm. 

iTjitt doughs wore made with distilled water in a porcelain 
irotlgh, compressed yeast being used for fermenting. 

The proportion of materials used was similar to that 


temperature and in moist air, whilst thatohj^^ 
were kept at room temperature for 
further four days at room temporatnia 
in a moist atmosphere, the object ' h^ f ^ % 
effect of low temperature alone mi r 
temperature and moisture. 

In Table 11. will be found the reonlitowpra 
this series of tests. Photograph L 
appearance of test H. In no oage 
broad made from these doughs, inoortaikd. 
of the bacillus, develop ropineso, pftividiijfS 
ture at which the loaf was kept did 
Presence of moisture was without eiflNset lit 
turea. On the other hand, every 
of the quantity of culture added, beoaJtrti^mS'l 
tures between 26®— 30® 0. in a lirtirt iMlB 
presence of the disease could be detect^ 
istic odour accompanying its devoli 


Ta&k Temitnature ami Molnfare, 




Brand Amount of 

of wort nilturo 
flcwr addfid to 

1]»M. dough. 


1 Loaf kept In moist (’Immbcr. 


6 Patent i c.o. 
grMe 


' 6 o.c, 

fSieted , 




Temp. 

of ! 
cliamber. 


a , dasm J 4! 

K f 


[ Very strong 
ropy amril 


Crumb dis- 
coloured 


Hlightiy moi»t| 
in centre 

^ Crumb 
coloured 
Pinkish 
Crumb dis- 
coloured and 
datap in 80 
hours, . 


Whole crumb Brown and 
oink sticky 

C!c«tre quite Brown 
moi«tt and 
sticky 

Brooming tjultt* atlcky 
ilamp 








itl-AmXkm 







Miy Ohaugeii 

of tho pT\tm^ matAv iti W 

MioAtiV* of tho a4viiii0«!l staaM of 
In order to further toirt the irtiMtfihli ^0* ifcttio»tth©rio 
jCOh<Utioo«, A aoM loaf ^ taken, out into ond eitoh 
half treated with 1 0 , 0 . of a i^^ort cnlturA Ooe of these 
! Aeoticms wee kept ai 0. in the moist tdiamber, and 
other at 3 6"^ C, in a dry oophoard, the ommb being 
ittoiat with sterilised water. The portion in the 
; ttWSt ehamber became quite ropy in 24 hours, whilst 
\tio oihw half did not show any sign of the disease at the 
ni M days though still quite mcist. Fig. II. shows 
oondirion of these two pieces. 

temperature WOidd tlius appear to be abso- 
necessary to the development of ropincss in bread, 
the bacillus is present in large niiinbers. 
alone when tempi^rature is low, being incapable 
h|;omaiiig its appearance. 

; ^ 'lA tha course of experimenting with cultures in various 
it was fomia that acidity either checked, or 
\;^to®atia0r stopped the groa^th of the erganisin, according 
lotne depce qt acidity present. 

'TlaOs ^eks of peptone wort containing b-l per cent, 
acetic acid were inoculated with three loopsfui of a young 
i^ar eultoref and incubated at 28^ Controls with 
jl^ptonfe wort containing no acetic acid l>eiag run at the 
name time. In the acid dasku no growtli was obtained, 
*I»lt tho neutral flask developed a good culture. In a 
; Ip^or experiment 0*06 per cent, acetii^ acid yielded 
' results. When lactic acid was substituted for 

r iil^ijfcio acid it wae found that alcoholic fennentatiou 
' in one of the flasks, but the rope bacillus could 

\XiOt ^ deteeto^ by, the growth m tiie medium or 

examination, whilst in the other flasks 
reeslil similar to those produced by acetic ac.'id were 
^htftined. 

'Ht appeiu|red to be probable, therefore, that if slight 
of the medium prevented the growtli of tli© baeilliiH 
ktt'liq^d owltni^es, it should be possible to entirely suppiess 
'^iphis dj^Mae in brosds if the doughs wore made slightiy 
of loaves was accordingly ma<lc, the 
. of whioh were rendered slightly acud with 

proportions of acetic and lactic ai ids. A 
XO^titnly daiga amount of wort cultunj was abided to 
•Oliieil doUgh. The quality of acid usoil in tiiese doughs 




para^l exjorlmmt Both thoeil toatiit 55m 
the time flour, yeasi* Ac., and ^aoh dough Wal m 
with fi 0 . 0 . of the same wort oultuto of m 

one of the doughs was then added 0*3 Of iwSetie 
the second dough was left in the natural bQnditi0ib J'erv 
mentation and baking were procisely Itmilar Ibr 
loaves. After baki^ they wore both kept, la tHa Q S ' 
chamber at 27“ C. The loaf marked, A, which eOatkinadf 
no added acid, Imoame distinctly ropy in 24 houri. the 
disease progressing rapidly during the remainder of the W ’ ‘ 

i.oaf, B. whioli contained acid, was perfeotlV sound It 'i 
the end of five days when the photograph was'tak^ 

These acid loaves wore generally of good bulk aa4 ' 
sweet and, with exception of exjjerimcnt 13, they did not ' 
betray any sign of acidity to the taste or smell. On " 
account of the rapidity with which the acids used affect ' 
th<' gluten, it was always necessary to see that the fer- 
uieniation was not prolonge<l unduly, but, it was neter 
found to be difticult to control this action, so long as the 
acid did not exceed about 1 lb, jier sack of flour. ^ 

In expenment 13, iricntioned above, the acid did break 
down the elasticity of the gluten and the resulting bread 
was heavy, (dose and damp, a condition presumably 
favoinablc to the bacillus, but it will be noted that the 
disease did not manifest itself. 

A eoasideration of all the results obtained leads to the 
conclusion that the addition of a small quantity of acetic 
acid to tile dough will effectually prevent the appearance 
of ropinosB in the resulting brcarl during much longer period 
than bread is usually kept. I’he minimum quantity of 
acid appears to b(' about (1-3 lbs, per sack of flour, whilst 
a maximum of 0*7 lbs. should not oc exceeded on account 
ot its softening action upon the gluten. 

When la<.itic acid is lunploj^Hl ho a preventive, the 
mirumum quantity is greater; below 0-ff lbs. per sack its 
action is somewhat uncertain. The greater softeniim 
action of this acid upon gluten must not be lost sight m 
wdien considering the quantity to use. ® 

The resistartco of the l)aojlius, or its spores, to heat it 
very great indeed, as was shown iiy the following ©xperl- 
meiits:— A peptone wort cuUure was immersed in * 


111. — jieid Jirrath. 


No of c cm. 
]iputouc wort 
culture 
added to 
douidi 



Kept In moiHt i liambt-r ut ji constant tcjiii)( rature ot 28* C. lor 
;i da>s i ft days j 7 days j lu days | 14 days. 

i * ' 

' j Quite found 

~ “ ! ~ ' Mould appears Quite free ftrow 

J I hut no sljm of , rop® 

, rope 1 


t’aliit ropy 
odour 








Slight dis- 
coloration 


Slightly ropy 


Moist Quito ropy hiA 

I devclopmettt , 
„ I flow 

ISO sign of rope Mould appeared; 

I no figa of ro# 


. f, ’ 


Mould 

appeared 

Crumb dlf- 
coloured 
Slight iudloa- 
tiou of ropi- 
ueas. 


Moold, 

Ippeiued 


Quite im iPoiB 
rc 

No I 


ropineM 
‘ y algn of ropb 


hope develop* 
ttig flowly 


Perfectly found 
and fre0 from 
roplntef ; , . 


from 













&»», fitl^ oUtoiM e«ih 

^i»g and inottbatad »i aMi. ^ tbe e«ltn*M yl«U«d 


'ngilwoua growtha, Aind btWl tvrbw mi>oulAte<l fpdm tho 
thno«-boifed vort bmm© t^^oAlly ropy. Mieroacopio 
©xaiiiiitui4)ioi;i of tlws onltures ftfso revoated the aame orizaji- 
wm M Was originally isolated. 

Two doughs' WOT© next inocolatod with portioiis of this 
culture, fermented and baked as before. The rmults 
will be found in Table IV. 


erevt^ pi ^o,,. ip tipm oM IPlOjIpM 

as tltp oausP of the suddpp aopoPri^ 

and elaborate methods lor ponlyin|| and ^ 

apparatus have been devised, as tlm pest 

eating it when it has once revealed its "prosenoe^ . 

Such methods luave freoueutly proved totaUy 
quote to acoompUsh the uesired end, even wlupi 
to the extent of putting in a complete new sot of 
and reconstructing the bakehouse. ' 


I}\ — JtoUcff Culture. 




1 Amount of 

! 1 l.oaf kejit 111 

inofftf ehanihor at 

28* C. 

No, 

Flour URPd 

1 lioiled worl 

1 rulturc added 
j in the doiigli 

; 12 hours, j 24 liours 

j 48 hours. 

1 72 lioiirg. 

28 

Patent grade 

(• (• 

0-6 

1 Kojiy smell i Crumb tiark 

1 Damp and 

' 

1 Whole crninh 1 

20 


1-0 

1 in colour 

j Itony smell 

; «|Uite ropy 

sticky and 
! brown iiyloiiriwl; 

•• 

i Cm ml) 

1 Centre quite , 




i 

' darkened in 

1 stieky an<l j 

1 



1 

' eo!(tur 

1 brown roloiired] 


i hoMl kspt 
at 16* a M 
nupboard lor 
7 days. 

au 


The noteworthy feature of thoae leHtH was that, after 
three boilings of lit) miniiteR and one baking of 40 minutew, 
the orgajiism was not only alive hut extremely active, 
the disease appearing somewhat earlier and spreading with 
greater rapidity. This test also sIiowh how hoi^^leas a 
task the baker is rcooimneiided to undiTtake, wlien he is 
told to give broad liable to rope an extra long baking, in 
order to prevent, the disease appearing. 

The morphological and cultural ebaraetcristics of the 
organism isolated from the bread and from the vuirious 
media, are as follows A short rod with rounded ends, 
frequently united iii pairs, seldom in chains of more than 
throe. It readily forms ovoid spores winch almost 
entirely fill the cell In length, it is from I l*tir> u; in 
breadth, 0-75 g. 

The micro-photo of the ntganism, Fig. IV., is taken 
from one of the loaves inoculated with a pejitone w^ort 
culture of the bacillua, which had been started from flour. 

In havging drop.— Sluggishlv motile, organism siir- 
rounded by a translucent capsule. 

Staining , — (liood by (Tram, (Jarbol Fuclisin, Mothyleiio 
IJluo. 8poro staining very difficult, usually only successful 
by Muller’s method, (Irows best at tornperatures lietweeri 
2^^' — 40'^’ C., stagnates at 15" (’. 

.4gfar. — Smeary white growth, brownish on looking 
through the medium, edges of growth irregular. Whitish 
film on water of condensation. 

Gelaiin . — Shining, barely visible, filmy growdh, very 
slowly liquefying the medium. 

Wort gelatin. —White crinkled growl h, slowly liquefying 
medium. 

Pe.'j^nised wort . — Rapid grow'th, rendering liquid t urbid, 
and forming a slimy gelatinous film on the sides of tlask 
and surface of liquiil. The w'ori acquires a faintly uniioiis 
odour. 

Sterilised ftread. -Becomes brownish, as if saturated 
with ayrup, and is gradually converted into a moist 
viscous mass, emitting a strong valerian -like odour. 

Milk is coagulated, clot partially redissolving upon long 
action. 

J^mcr/o.-^-Quiokly becomes covered with a white criuk- 
ling growth which tunis brown with ago. A peculiar burnt, 
musty odour is evolved. 

The foi^going chai^oteristics leave little doubt as to 
the identity of the organism with bacMus mesenteriens 
fuwua (Fliigge. Lehmann and Neumann’s “ Atlas 
Of Bacteriology,’' page 32fi, Plate 43). 

The bacillus is a frequent inhabitant of soil, vegetables, 
See.* and doubtless also of the cereals, 

BeCbaps rite most important question, from the practical 
ppint of view, is, how and when the Wili^ gains i 
ftOOeM to doughs. It would appear from a perusal 
methods generally advocated for &e prevention 
^ tne baljEeie ete to be hM olmost 

mtely # m «.]meaunM«oe in tlie bakeryv 


It has been noticed, however, in more than one caillf ^ 
that a complete change of flour was accompanied by ♦ ' 
disappearance of the disease equally as sudden as it# 
onnet. The Huggeation that the flour w'rs the real nsedtiini ; . 
conveying the bacillus, or its spores, lias lieen vigorously 
coinbattcd l>y millers, but imsitive and coholiilit^a' 
evidemui, cither for or against tnis view, does not appear 
to have been available hitherto. 

During the autumn of U)05, a large fim U{ b^lcers in , 
Iho North had the misfortune to find their broad suddoid^ 
attacked by this disease. They dealt promptly 
the matter by discarding all flour in sto^ and 
replacing it with fresh flour from a totally diffoMNUt/ 
source. As a result, the trouble immediately dmppesifod*' 
A series of careful baking tests of each of the Wnds' 
of flour forming the old stock was then undertabon* 
with the result that all but one brand were found to on 
perfectly sound. Kvery blended flour into wtnoh, tbl* ^ 
particular brand entered was also found to 3d^d‘ bwwd: ' 
wliich became ropy. The evidence was conOluaiVe w#,,. 
this flour carried tlie bacillus and had been the mMkiwjjbf ! 
introducing ro|K- into the bakery. At my reqneat tfah ; 
firm kindly funiislieil me with Home of this floW V. 
investigation. It whs an ordinary bakers’ grado^ iOln#? ' 
wliut soft and of low^ water absorbing capociW, It Opbr .-i 
tnined B)'45 |)er cent, dry gliitcn grey ana rather inos^ m J 
texture, the soluble matter was 4*46 per cent, and tj^i# 
reaction was slightly acid (0132 acetic acid per 100 , 

A series of cultures upon various medik wa» 
using H very tliin paste of the flour made by thUwjljypyl 
triturating 1 grin, of flour with 100 o.c. sterile dlsi^im ! 
water, tlie medium lieiiig inoculated with 1 loopi^l 
the well stirred emulsion. Upi/it cultivation, grpWtlW,/^ 
were obtained identical with those previovudy Tiptop '< 
from ropy bread. • 


Hterilised bread was rapidly turned aomidetely imjjiy 
by one loopful of the flour mixture; cheat 
concurrently remaining imohangod. ; , 

From each of these cultures stained proparaii^ 
made which upon mioroacopic examination 
short sporing bacillus, similar to the B. 
previously isolated from bread. Fresh subooltowm & ^ 
peptone wort wore started^ and baking test# 
made with them using the patent flour iiniifliojwl. 
previously. ; 

The whole series amounting to 10 Irmves ^ 

within 48 hours. , . . " j ,* 

A sot of loaves was i^ade from ilie suspooted 
without addition of any culture. On 
a similar manner to those recorded in fable H 
found that aU the Half loaves kept at M 

air 'becamo ihotoui^'' ippy, ,tha 
'' molatldned at. hir ha^^turel 
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Hour ma(l<' into V>reatl with addition of acid atSfi^O. In tho bakerv, the prov or would be found equally 

did not go ropy during the URual t-cuting period (see officioni, or the neighbourhood of the oven, provided 

Table 111., Noh. IS, 19, 1^4, 25, 2fi). suitable means be taken to protect the tubes from dust 

The above seriefi of tests having shown that tlie baeilluH aiitl accident, 
was, undoubtedly, present in this sample of flour, an At the expiration of 24 hours the tubes should be 
attempt was jnadc'to see whether yeast was in any way examined, botli for a]>ptiaranoe of the broad and atso by 

essential to the development of the organism in breiwl. > smell for iiiditwitioiis of ropiness. If B. MeseMcHc ’ fe 
Aceordmgly some loavi's were nmde with« iil yenst, a present, the whole of the tubes containing the flour solu on 

coinmcroial baking powdt'r in the jiropoi-tion of 10 grins. will generally exhibit positive indications of ropiness, the 

in 280 grins, flour i)eiiig subst if nte<l as the aerating agent. < hecK tubes remaining nnclianged. The experirnont 

In all live t<'.'<ts were mad(‘, and a reference to 'ruble \\, should be continued a further ])enod of 24 liours, with 

I’hoto V., will show dial rojuncHS appt'ared in the ukuhI evaminalioiis at intervals, for eonlinnalion, by noting the 

time in each case, deiiiorisl rating that 1)te development inte of increase of tin* diseasi*. wliicli is usually rapid, 

of the disease is independent oi the i>rescne(' of yca.st. If a portion only of the inoculated tidies shows signs of 

Tidiii' I , - llokmq I'oudct. 


i Leaf kcjil in laoisf rliainhci i Leaf Kc|)t at roota tcmperatiiro. 

Tciiip ; Temp 

“<■ j -c. 


;i0 ‘ Suspected Mem , Neitc Jfefiy Jll LM Ii'iiiih ; 

‘ eiltirel.V j , 

‘i1 Patent grade | 2 ce Hopv m ;t<> UoiirH lm( ant vet\ fto l (Juiti* souikI and appurentlN sweet at 

< j proiKmiiectl | cvitiratiori of 4 ilays. kept dry 

32 I ,, ,, j 5 c c |{op\ III 30 hnun. large eential ' 2.S .Siirlaee kept ihoihI bv distilled Wtitcr 

; pateb in 1 du\s ' ! t^lite sound Inr 110 hours 

33 j 26’per <*rnt sits- None Apparentiv sound for 30 hours ' 2S i rerfeelly sound at end ol 48 hours 

, j jvpcted hour ' Slight rop\ odoui in -18 hours ■ | 

‘ , 7 !> fier eeni i’runih loloiired pink in 00 , 

r>atents hours 

34 b.’ilent grade 5 re Hopy in .30 hours I'litire eiiinili 20 Sound at end of 90 hours 16 

diH( oloiireil iti 72 hours 1 




In this ease tlic evidence ('stablislies be\ond doubt the 
exiSidice ut tlie baiulliis m tlu* lioin, but there is ivason 
tor the view tliat, in modem praefiee, flour is (he only 
material responsible for the a ppearanee of (Ins (liHoase. 

It uvust be mentioned that, in the past, the nun duct ion 
of ro])e biieillns may oeeasionnlly have been due to the 
use of potato terriients. 'rhi* use c,l potatoes is now 
almost obsolete, certainly among ]u-ogre.ssive bakers, and 
the trtei that Ji. Mc-^enteriru.^ is Known to eonimonlv 
exist upon ])ot.aioe.s should funuhli a strong adddion.sl 
reason for the abaiidonineiil ot tlu'ir um- in luead-irmking 

The loss and anxiety entaih'd when goods beeamci 
attacked by rope, renders a reliable and rafiid test lor 
tiie presence ot li. M ( w’-rUericvn very desirabh*. 

J find that the following test satisfies all the reipnrenient.s 
of the praelical baker, i( is very ilelieate, a ]>ohi1iv<“ 
result lioing readily fibtamed fioni <»3VJ gnus. <»f a ropy 
flour. On tlic other Imiul, llieii' is no |car that gemunelv 
sound flours will fail to pavs llie lest, because tlu‘y do nol 
yield appearances wliich resemble ropiiie.s.s m (he tina' 
propos<‘fl as a lirnil. 'I'tui laige test tubes ((> in. bv 1 in.) 
are thoroughly boiled in wider foi om- hour, washed mul 
drained. When drained place in the o\en ami bake, at 
2.32‘ O. (lotf l'\) tor tliree liours (tM-oinpletely sterilise t liciii. 
('■ool and then place into <3uli lube a linger of bread 
.3 m. by 3 in. by J iii., e,nt from tlie centre of the same 
2’day idd loaf. (I’lio average weight ot each piece is 
5 gmiB.) Moisti'ii each piece witli 5 e.c. of recently i 
iKiiled distilled water, then plug all (iibes with cotton 
wool and sterilise by immersion in boiling water tor one hour 
on thivc wueiu'SBivo ilays. These tubes are eonvenieiitly 
prepared in batches a tcAv days previous to being required. 

Jn order to test a Hour, 2 grins, are taken from sample 
and \v(dl mixed with 1(M( e.c, of distilled water. 'I’Jie 
iMudcer eontanung tlie mixture is placed in a boiling water 
bath for 50 minntes, in order to destjoy all organisms 
e.xerqit spore formers like H. Mr>irnti-nrnn, &e. 

To the senes of It) prepared tubes add sneeeasively 
! to 7 c.e. of the boiU-Ki flour mixture, leaving the three 
rtiinaming tubes to serve as ehecks. Number t.lietubo.s 
in rotation. The precaution ot having three check tubes 
is necessary in view of the knowm vitality of the lueBonteri- 
rus group, and no te»t should be eonsidenHl uatisfactory 
unless afl three eheck tnbea rtmiain quite sound. 

Immediately the tubes have been kioculated, the wool 
plugs gre replaced, and the 10 tubes put into an meubaior 


lopiiiess, it IS lietter to repeat the experiment belore eon- 
dmiinmg the flour : when the baciIJiiH is present m danger- 
mm nniiiber. indicaliotis can imually be tonnd in everv 
liibi' iiUK niateil. ihongli tref|ue!illy nol yielding a growili 
pnqiortional to tbe amoant oi flour H<.ilutiou added. 

It the tubes reveal no indiiation ot ropiiiess in 48 hours, 
the ilonr may bo passed as soniul. Jt is not }iraeti(!able 
to piolong till' ex]M‘nMUMit b<>yoml 48 hours onncornuit 
ot tlio development ot oilier organmraR, moulds, &o. 
When B. Mcm nivru'HH la prcsoiit, its existence is aJw'ays 
maiiiiest'ed within 5t> hours of starting the test. 

SOMMAUV. 

Uopiness in liread is produced by varietu s of BafUlu/f 
.1/r K. a/c/icar (Flngge). 'Phe bacillus is introdiie.fMl into 
ihedongii throueh the (lour, in winch material itsonietimes 
oci'urs HI large iiiitnbeis, possibly coming from the bran 
I'oats. Breads eimtainuig bran and straight grade, white 
flours an' most prone to dovidofi ropiiic.ss. 

The hacilhis is a ])rolitir s]>ore former, the spores being 
callable ot rosistiiig high teniperatiires for prolongeil 
]’K'noftH. 

Once presiMit. in the tloiigli, dev-'lefiincTit of the bacillus, 
alter hreiul has been made, depends partly upon the ro- 
aetioM ot the bread and [lartJy upon atmosphenc conditions. 

Bread is only faintly acid m reaction and always 
niHufticiently so to naturally prevent the development 
an<l spread of lopineHs, but if the acidity be increased by 
adrlition of small quantities of acetic amd to the dough, 
development can be preventeil. 

Low temperature and dryness of the bread store tend 
to snpjiress development, but the maximum tom]wraturc 
of 18‘' 0. (t).7' F.) cannot be exceeded without great risk. 

When a batch of bread is found to be ropy, all flour in 
slock should be at once tested, so as to locate the infected 
stock and in the meantime fresh supplies of flour from a 
ditfereiit Hoiiree should be laid in. 

When the infected batch of flour has been diaooverod, 
it should be isolated, so that it can be worked up under 
those conditions which are most- unfavourable to the 
development of the bacillus, f.c., the doughs being made 
sliglitly acid and the himd being quickly cooled end. kept 
at low temperature during storage. Such flour might 
advantageously be kept- until the colder months, trhen 
the prospects of development are at a minimum. 
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Bufing the aumraer months the danger of purchasing 
ropy flour may be entirely obviated by the ap^Sioation of 
the bread tube test to a sample of the flour before buying. 


IhscussioN. 

Tlic (Chairman said bo liad hoi'u tjuk*)) iutoroalod iit a 
suggention of the author as to tho uho of a< id in prcNontiiiif 
ihis contamination of flour, for tiioy woulfl all that 
the evil rosldod substantially in thV thim* itsclt. andnot 
to any appreciable extent in outside HiihstaneOH whu-h 
were, likely to ho used. The nnthor recommended tlic 
employment of lactic and acetic acida as deterrents, hut 
he asked if the pn'jiortion in which he suggested then 
use would not have a deleU'noiis ctTcct on the bread 
))roduced. The sample exhibited at tiie elose c»f the pap<T 
smelt very strongly of acetic H< id. winch would < <M'taiiilv 
he objectionnhlo. He did not know vHiethcr he had fonm'l 
that with luetic acid lie could pn*)»ire a hread with nf» 
injurious nnmertiCM. He would also (all attenliou to a 
matter Avhicfi had lasni in th<^ minds ol main, 
namely, the emjiloyun'ut of nitroj^mi ]iero\i»l(‘ with 
a view to prodiu'uig bleaching cflcct on flimi. 
^'hat: Imd been quite recently Hiesnhiecl r,t litigation, 
and it had hccii stated a niimhi'r of (“Xfa'iMUKanl miller.^ 
that the u^e of mljogcn pi'i-oxide m iruces. in addiOon 
to the effect of hleaidnnc, brought about an improvement 
in the flour itself. Now, if acidity w(>n' rcquisilf' flu- 
the prevention of tlu' work ot this hacilltis, i( would lie 
intercHtiiig tfi know whctlicv the same (dlcci would he 
produet'd hy cm ploying traicM of |hc much more pot tut 
nitrogen peroxide. He notued tliat^ tin* autlioi said that 
when ho rcplaei'd I hi' yeast hy baking powder he did not 
get siK'h ohjeetionahle results as regaided ropmess, ami 
It W'ould he of interest to know whether that was due to 
any nnrtienlar ingnalK'iit ot the Imking powdei, or whelhei 
he luu! ('xamincd tlu' yeast (injdoytd lor hioteiud 
impurities. Tlie antlua tint lii'r told them that when he 
used hran in tiie flour tlien^ was moie likelihood ol this 
“rope" being ilevcloped tlian when it. was not piesenl, 
and Jie askisi whelluT, in his opinion, then' was anv 
constituent in tiie hran itselt which eiiemuaged the 
growth; othm-wise it was rathei diflieult to iimh'rstaiid 
how the mere prcseiu'e (d the hiaii, niih'ss associiifc'd 
witli hiuderia, would have this elVeel. It appeared tluit 
tho “ ropi' " Hour and bread had been Miluiiitied to a 
loinjM'ratiire at wlm h the spores weie not deslio^ed, Imt 
lie would like to ask it the uulhoi had e.xaimued t he dough, 
and if lie could tell thmn u( vvlial stage tin* spore deveh.ji- 
mentcoinnieneed and was at its maximum, andwhm wav 
thoeonditioii of the dough w itli regard to the ajipearam e of 
the /k McMiDfcncih^ /i/.sra.x in it In wliat khjkm 1 
did this />. J/cAirah Mc/is (litTei troin the />'. d/cvea- 
U ricuf^ vulytUus d(*scrihed by I.otTler. winch prodm ed 
Himilar ropmess in milk ? That was the so-called potato 
bacillus, and he asked whether lheM> wrve \aiietie.: of the 
same speeies oi esHi'iilially diffei cut, or wind her they wen^ 
both eomnem to tlie so-called jieptone bacilli. 

Mr. W. Jaoo asked the author whether he had tried 
cither of the odourloHs mineial acids, such as sulphuric or 
phosphoric ac-ul insbiad of acetic acid , heeaus»\ witli regard 
to tho diseases of bread, the baker placed that of soui 
bread as tho fli'st and toremosi, and he was afraid lhal it 
it was BUggcHted to the average baker tliat in order to got nd 
of ropinesB ho sliould get his broad charged with acetic 
acid, ho would he inelmed to regard the remedy as woi-se 
tbaii the disease. Ho notieed the remark that ordinarx 
broad was only very faintly aeid, and, as a matter of fact, 
it was but faintly acid to all ordinary tests; but not- 
withstanding that, a number of samples of sour broad 
contained acetic mifl butyric aeid in quite Huffieient 
quantity to render them objectionable in fiuvonr and 
obaracter. One point which struck him was the referencos 
to the baker''s ordinary remedy foi* ropinows, namely, 
Imking hia bread as thoroughly as possible. This, 
as the author had indicated, meant drier brfsad. 
and there waa leas chance of the development of 
the ropy ot^anism. The breads W'bich were going to 
become ropy were usually those in which there was the 
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: prtisenoe of doxtriiimis, or gummy bodie«--not 
flextriu, but also bodies of the soluble proteld type* ft 
was probably known to many that, in ortlor to overeOftto 
tho drynoHH of brtjads produced by modern methods, in 
vvhioh ihc bran and everything osaoniated with it was 
as far as possible removed, and potatoofl were lie lotiger 
usctl, it hud bei-oine cuKtomary to boil Htaroh in some form 
Mild A(hl ilie gelatinised starch to the bread in the making. 
Now hreadH containing tliis gelatjuisod starch became 
repy uuieh more readily tlian those from which such stftrch 
WHS ahseiit. This only pointed to the fact that certain 
torniK ot hreud, and bread ]K)s»essing .certain character* 
isticK, weio belter media of growth than others. He 
< ongratulated the antlior on the simplieity of the mothori 
Miggesled tor delenmnmg vvhetJier any particular flour 
waiH the Moiifce of lopiuess. lU)j)iiies8 he regarded as 
being introduced by tlie Hour, heeauso of certain orgOll* 
ism.s, germs, and spori's r(»siding on tho outer eoating of 
(he hran. Having orici' come into the flour, and tlirough 
I1 m> flour mlo tin* lueiul. tliere was no doubt of the fset 
tliat tlu' groatchi posnible eleanhuess in troughs and in 
utcuHils was a iiuans, if not of prevciftion certainly 
of cure. Jiiil Imving once got a growth of this 
kind into a bakery llu» re-iiifeid ion would be continual. 
One of the melhod.s ot re-intection that had occurred in 
hiH experience had been in the lirnid cooling rooms them-- 
sclyi'M, vvlicie hv' huccm'hnivi^ t'hmination of the various 
(lelective maleiialH, the yeunt, tin* }»otat^)c«, the flour, 
and gradual woiking tif (>aeh until Uie urigiiiHl source 
was removed, there yet remained Ihi^ room in which the 
lir(‘ad waa Ktori iJ . (lii' loaven remaining from one batch 
■ipparendy had aflei ted Ihi' HnceOHsive hatches, and after 
evervtlnng else; Jiad been got rid of, tbiM source of infection 
remained. Again the qiu'fltion o| tliorougli sterilisation 
hy I'verv jio.'vsihh' niean« of nteiiHilh, tlie rooms, the de- 
livety vaiiM and (‘ven tin* clotlimg worn by the men 
deliveiiiig the bread, was ot irnporTance. 

Mr. K. (JiiANT Himickh said that be bad no experience 
of any anch extreme degree of ropinosH as w'as represented 
by the bread phu*cd hef<)n‘ tlicm that evening. It must 
b(* a]ipaient te all. on looking at the Hiimplfts, that it was 
in tin* centre ol tin* hr(*ad, the moistcr part, that this 
development h.id oceiitred. wlnlst tho out#»r Of drier 
portion presented no almorrnal feature. This made him 
iiielmed to Hiiggent that (hi* hakmg vvaa in many tnvses at 
taiilt vvluM-e the evil appealed, whether it wan of an extreme 
'•haracti'r. or a much lens pronounced ease wdiore the 
bread was merely aonr. !Vo doubt this infection would 
spread where a d(>ci(h^d developincnt of the ropy organisms 
<j( enrred in a bakt'iy ; hut ho would like to osli thC author 
whether ho hafl any I'xperience of tlio general baCtc- 
liological evamiimt.ion ot llonr.s. He was of opinion that 
wheie flour vva.-i badly troated, where it was allowed to 
gn-t or to lemnin damp, that sort of deyelopmeut was 
likely to (K’cui, and lie would MiggeHt that the particular 
organism and (flliers akm to it were mueh more widely 
v[»reaf| than was <*()mmonly" supposetl. If flour wore kept 
dry the development of Much organiMins to any HOrious 
extent appeared to he intreqiient. but, in smih samples 
iiH bad eome betorc Inm, he had alw'uys obaerved that St 
vvaa ill- baked, moist broad ot which complaint was made. 
Such broad, if kept for, say, a forUiigltt, would almost 
always hecorno mouldy, indicating that it was more damp 
than ordinary, good sound hrt'oti. He agreed with 
tho Olmirman m thinking that the addition cf ocetie aeid 
would proJmhlv prove liighly objectionable to oonsumiers, 
tor he cerlainly thought that the samples passed romtd 
W'ere miu'h loo aeid to ho accu'ptcil as satisfactory brood. 

Mr, A. E. HuMCnKiics asked whether tho abnormal 
proportion of yeast used had anything to do with the 
exlronu' omen of ropincMs whi<‘h were prtwluood. Ho 
found that an addition of 0'25 per cent, of lactic acid abso* 
lutiily spoilt the bread for commorciai purposes. Frichot, 
W'ho claimed to hold the ma-jtcr patent for bleftoWng 
flour, had Stated that hia object was not to moke the 
floitr whiter, but to sterilise it. The author had told tem 
indirectly that the bacillus survived the ovTm, and h« 
traced H back to the flour. As a miller ho was anxiotis 
to know how' tho flour picked it upi and whore it Okiflo 



^iil?*®*™ Bai4iw aaid whan Inmui beoame row, 
musak WM * wnwwhat r*» ooonmnoc, It oocarJed 
r In wWMfc wkoh wens peculiarly moist. When 
*” 8«oli as malt extract, 

and partially dextriniaed 
EL^?Sr tbe reaulting bread was known to be more 
Iwoome ropy than in other cases, and it therefore 
ggja M thouff)> the percentage of moisture in the 
SS* #k * ^ ^ presence, but 

aotinty of the particular bacilhia. It was 
®JJW»ng to know that this bacillus was in the flour, 
careloHsnesft in the managemont 
although it was easy to understanil that 
S?S“*T perpetuate its growth. Some years 

igMOr. dago and himself, independently working on the 
5* aourttess in bread, came to the < oiicluNion that 
bacteria present in the flour, 
imagineJ. to rontannnation 
4 7^ i responsible for 

^OOd deal of sour bread. It also seenu^d clear that 
^Wis ^curred, or was likely to occur, iu a., under- 
thoroughly baked. The 
emp^ture m the interior of the loaf was not 400° F tor a 
W^t of observations of temperature were made by 

"'J™® '‘y '“"'“If .yi'"'" hro, and il «•«, tliea 

SSSSJ' V ^fniporaiure seldom rose abovi^ ii05° ; 
SLsw^^i A temperature iu the interior. 

Wbly, ^,d the temuerature l)eon higher, the Imcferia, 

?!* t addition ot acid to dough, 

Iftt would surely bo inudmissiblo from many points of 

p^^iariy clmffy in characler, a condition much objeeted 

t Mndemnel “ 


Baker referred to the trcatnu'iit of jlonrs 
'>m <i8«nts. one of whii'h was niirogcn pcmxide. 

^ - ftealmeni might seriously 

" (^ondilions in bread imvking, beeause 

' oontanied active diastase. That diastase 

duringthc making 

the b^ing. It was probable that quite a diOeront 

SX.* 1 fo«nd in the 

^ ioiii if tht) dewtroyed, 

' said in regard to the acid treatment, he 

' ^ ftectie acid an<l Incdie arid wt>re luisuitable 

\ ropmoEs. The experiment with baking 

■ ' auggest^d that possihly alum oi- tartaric acid were 

: «uggf“<t that the author try 
; '^’'SSEll!r oxeeliont 

' vJSST' "> the steriJiHatioii of 

Akmhtronu said tlie author luuJ 

Mmjttod to say whether he bad tried a pure eulture 
HI broad to Hscertain wdiether similar 
*1^ W«« produced. It soomed to liim tliat was a 
k 2 ®ftt»iaerHhle mtorost. He did not quite gather 
- is , dour, the infusion which Mr 
was ewarming with this bacillus,* 
“r!f^ , *^«.y for 40 minutes, on a 

J «fty, keeping the infusion at a temperature of i 
lor another day, and then again sterilised it ‘ 
»» one waa accustomed t o sterilise water. 
-*-^0 uUmp bacillus were capible of forming spores 
i hoot under auch very drastic conditions, it 
mwM*kab\e one. Intereeting and con- 
wro, it did eoem te hmi that the 
I worked under unusual conditioutj in 

p|ye««t~^ lb. to the sack. 
^ dui %« >0^ abnormal A 
” aubstauoes 




gr.^»y*:gi»s_ 

octiyitT, and the fact mt the pdmiirf Iwitkaiuiww^ 
oan» to an end before iheee iubiidiary dfieaM mwii 
were able to develop, that the unmunity of the bl4inil 
from much more eerioue erilB ^au ropiueM WM to be 
atteibuted. He should also like to ask H the aolhdr ihed 
tried the effect of minute traces of alkalinity on this 
particular bacillus. 

Mr. A. C, Hhapman asked if the author had made any 
experiments to ascertain whether it was possible for the 
bacillus in question to communicate ropiness to other 
niaterials than bread, such as beer, wine, wort, milk,dto., 
uH of which were well known at times to exhibit titM 
phenomenon of ropiness. He had been particularly 
struck with tlie singularly successful manner in which ^ 
author had always been able t-o reproduce ropiness with 
j the organism he had isolated. It was the experience 
I of those who had investigated this su)>jcot in reference 
to other substanoes that ropiness was a very capricious 
; ])heuomenou. An orgauisiu isolated from a ropy liquid 
j was sometimes found to inducu ropiness in other liquids 
I quite readil}^ whereas at other times no such result could 
be obtained. Ho (Mr. Chapman) liad often observed this 
I in the course of bis own work. 

j 3>r. P . ScjiJTiRo WITZ said ropiness occurred in many liquids 
j like biw and wine, and a number of orgAuisins had been 
^ isolated, but tluiy always appeared to be different. There 
I was the Ji. Oummosus of llapp, the bacillus found by 
Labordc. and llio bneiliiis described by Oayon and 
I Hubourg, which all produced ropiness and the concomitants 
of ropiness, such as mannitol, and he should like to know 
I if, in his exponments, mannitol was isolated ? 

j Mr. Watkins ssld perhapH he had not been sufficiently 
explicit as to the use of baking powder in the bread, 

^ beeau.se several Mpeakers had taken it that he then got 
i belter results ; as a matter of fard, reference to the tames 
, would show that he got equally bad roBults, and it struck 

1 him that was proof that the yeast was not in fault. 

I lieferonee had been made to tlie claim that bleaching 

I the flour also had the effect of sterilising it. His 

j results did not .support the theory, as one of the flours 
. that yickhsl ropy broad had been bleached by the woll- 
j known process referred to by the (^hairraan, in wUch 
j nitrogen peroxide was uhihI. The question hod bwn asked 
j how the baoillus got into the flour ? He should be inclined 
to say it got in on the bran coating, and was derived 
i directly from tbe land upon which the w'heat was growfi, 

; because, as he pointed out, tlio breads most liable to- it 
I wore those which contained either bran, or were low-grade 
white flours containing much bran and offal. Further, 
the disease appeared to be much more common in 
(iermany, where black bi'oad was largely used. The fact 
tHat so uiuch wdiitc broad wivs used here was probably the 
explanation why ropiness was uncommon. Under modern 
conditions of bre^l making it was probable that flour was the 
sole cause of ropiness. The use of mineral acids had b^n 
advocateil, but he hardly tliought these could bo justifled 
as substitutes for organic acids iu an article of dial 
The same objection must also apply to alum, against tha 
use of which many reasons could be urged. He was not 
sure that the use of acetic acid w'aa so dmeterioua as fOEtia 
of the sp^kers seemed to think. Many people took far 
more acetic acid than ho advocated in the form of vixn^r. 
fle had calculated that if the minimum quantity of 0»a ib, 

|ier sack were used, it only increased the peroentaaa ol add 
in the broad by l)*0708 jior cent, WiHt regard to wa odottt 
of the loaves exhibited, he might say that when they kit 
the oven they did not smell markedly acid to 
odour -whioh they now possessed was a idoas odoun^ aiMt 
was the natural effect of being kept Iroxis Are to 
days ftt a dlosed incubator at ah^ temoevatuee otKAIll^O 
-“-**4, atntogphere. A good, fwe«l U MMW 

•oidpereii 
%i4 .Im ,«e»fc4woii^ 
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ItH'ud \\:iu not filwny.M proportional to itn “ Mouriu'ss.” 
-otliul I [lose tcf nis w’oi'c not .svnon yniouH. In Ihh oxprri- 
nicnts. ()iir< at ids li.nl t»ocn UMaKnnd li \\asnot lound ttmt 
tlu' lircad, t \<‘ii wlicn il (‘ontainod aa runah a.s I II). o| ucul 
ptM a:i( k ot lloin was “hour." tlnuiL’Ji it (<utainlv poH- 
Hosscd till' odonj' ol auetia in id 

|{r('ad, ( onlainina ^rphit mist'd .starrli and otlirr hvdro- 
s('o|m' snii.staiu (• , undoid»t *‘(||y linnislu'd a la'ltrr I'ulturt* 
nn'dinni to tin- lito'illiiM wliu h, in lov opinion, was laipoly 
diir to I lie .ni[)i‘Moi iMoistiirr'-ictainma [iropoitu's ot .hik h 
In (‘iuls. 

It was ddlicult to midi'i’stiUKl liow 1 lu' lo.i\ oa tioin oiu' 
liat<‘h ('ould aftort sura(M'dm|.5 lialuln's l.y .siinplo cMi'imd 
(ontiu t in tli(^ f oulina room. In ('M'i v casr (-0111111;.^ witlim 
ihc aiitliois knowlrdni', topmoss dcvolopcd Inst at tlm 
lantirot t Im‘ loal and onlv atti'i' a lony I mil' did it o.vtriul 
loliircrusl I'Acn I hen 1 hr ( t list was nr \ m- prnrl 1 at(‘d. 
It would, tlirirton', a[)priii ( liat t hr oulri portions ol tiir 
loat wrri' si nilisrd, Imt that towardsllu i rnitr the spores 
siu'vivrd 1 hr halvinr piori'ss. and atti'i wards d<'vrl<»prd, it 
rondilions pio\rd suitahir. 

|)r\nrss ol thr fhuii, whil.st undouhtrdlv an essential 
111 nudviin: a yood lo-rpiny tlour, ( ouhl liaidly iit'lp niiirli 
in I hr supprrvuon ot lopr, for llir irason jirit si, deal, 
ii'' it was Ihr Spoil's whii'li had to hr Iraird lathri than 
llir l),irilh. Such divitiy as would hr arrmii plisliod hy 
tin mdh ! would proliahU ha\r thr riln t of r.iusllir 
spoil' lotmalioii 

It was, pri ha ps. hatdl y iirrrssaiw to pidil\ Ihriisrof 
o Ih of \r.is 1 pri sai k, lu v u'w ot ihr fa< I tliat ropy tloiii 
niadr with hakiny powdri [iiodurrij ro)»\ hii'iul lllldci 
siutahlr ( hiiiat ir ( oiidit Min'-. Jh irll \ , thr rrason w,is that 
h\ this nil am a ijUK k Iri mnilalion rould hr all.uiK'd, lliii.s 
])rrvrnt inir a nr iindur <lr\ r|o[imrnt of harlrna in 1 hr doiiyli 
slarr \\ hrn ihr ‘•mall amounts ot \rast niriitionrd h\' 
somr '■prakrt , wiir iisrd it must hi rrmrmhrird that thr 
tri mrnt at Ions uri<' niiirh moir juolonyrd than was 
lit'rrssaiy with hiiyt (| iiaiit 1 1 irs ot ron'-'ri(urnt 1 v 

thr d.iiirfi III h'li till'd dr\ ('lopmrnt w.is yio.dri. Lony 
t' l ilirnt a 1 loiih wrtr adiiiillrdlv lavoiiiahlr I0 haejtnial 
a( 1 l\il\. wliil'-l .^hoi'l, viyoimis (I'l mrnt at ions werr 
distimM\ niimu d to iia< trnal yiowtli 
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N 1( K I n\lKM \N IN Tlir. < II \IK 

.\-\ riMON'i COMPOUNDS AS FlXlNit .VDEN'l’S FOP 

TANNIC A('ID 

W s W II 1. 1 \ MS 

(Jl thr ddh rriit hodirs avail, ihir n'- liMliy uyoids lor 
lumiic arid on Ih* v ryrlahlr lihirs, thrantimon\ lompoumls 
arr hy tar ihr most imjtorlani Thr rhoirr ot tli(‘ host 
.salt of aniimony to use lui a. fiaitn iihu rlasa »»! work is a 
nioir dilhrnll matti'i. and drprmls on .srvrnil dillrrrnt 
fartors 'J’Jio most suitahir toi'in tor yarn may'^ not 
answer as wi'l! foi pirrr yoods, thr hrsi liMiiy .lyriit foi 
cloth iiiordaiili'd with tannir arid hy .slrr|)iny, is not 1 
nrrrssanly as wril adaplrd to [irmpitatr thr tumiir acid 
applird hy^ jiarldnig, or ayam, thr antmiuny roinpouud ' 
yivmy thr most sati.sfartoi y ir.sult.s in pirrr dyriny may 
lad to answri as a llxiny ayrnt tor piintinl yoods 

A la-riisal ol (hr lUr.ratnrr ot the siihjia t will iravo one 
<‘vrii more at .sra. All kinds of ini])ossihlr I'laiius arc iiukIo 
hy thr ad vm airs of Iho v.irious oonipoiind.s, aiul tlirso j 
improhahlo statrnirnts air so intrrw'ovm with tlio farts ; 
of tlir c'HHr, that it hrromrs rxtrriiK'ly dilhrult to sift thn ' 
rvidrnrr. Alo.st of thr rxprrimwits aro inudr on yarn , 
inordantril with tannin hy stiepiny, and thr rrsults taken 
-as ronrlusivr for all forms'of lihir and itmtlioils of ojioration. 


J’lir slahnnrnt that a roiiipoimd roMtaiiiiny only 15 prr 
('ont. oi anliniony' oxidr will irplarr, wiuylit lor wriylit, 
our rontaininy -10 pri rent. 01 moir is imjaohahlr, to stiv 
thr l•'asl, and is not hornr out rillu r hy llu'ory 01 jiiartK'i'. 
Thr wr.ilvi'i I'ompoimd may. liowivi'i, possrss ollirr 
[iropritirs wliirli w'lll loi rrilam work mori' than rimiitri- 

h, d,iiirr till' ddh'iriirr in slirnytli. Jn luany^ rasrs whrir 
Irsts arr yi\t'ii, on<’ of tlir antimony rompounds is jirrsiuit 
in lar.yi' r\rr.ss, t-o that tlir W'rakri ronijiomid. takrii ill 
ripial ijuantily', is still alik' to li\ all thr lannm arid on tlio 
lihri' 'I’hr only Irsi at. all romlu-'ivr is oiir wliirh lakes 
into iirrount. hoih llu' antimony l omhmrd with Ihr taiinie 
arid in thr tihrr and that k'lt in tiir hath, and still rajiahlr 
ol iriirliny with iiioir taimir mid 'I'lir rx prrimnits, to 
wliirli I tall yoni‘ atli'iiliou, air rhosi'ii In^m a luny st'rir.s 
undri takf'ii to driri mmr thr irlativr \ aliirs ol th(' ddfrirnt 
an(im(ui\ romponmls imdri .s|)rrili( I'onditions 'I’lial, is, 
t.hr liMiiL'' in a ronlmnoir, imirhiru' of rotlon pirrr yoods 
whii h had la'rn paddrd with t.iniim lupior ami drird. 
'I'hr J.if tois ronsidt'i'rd ai’r rost and rrsiiltmy shailr. 

T’lir lii-h attrmpts wrtr imidr hy takiiiy swaiU'hrs from 
thr rioth Ikhii time to timr and samples fiom thr hath tor 
unalysi.s 'J'hr irsulls well' liaidly salistartory . Dilh*r- 
rmi'.s wri'r lonnd m llir wiiyhl of tlii' pirn^s of rioth. and 
rousi'ijiirnlly in thr amount of tannir arul takru u]) Thr 
Vciiiatioii ill depth ot .shadi', dnr to this ransr, w'as lonnd 
in most I asi'h to hi' yii'atri than that piodiirrd hy thr 
dijlrirnl romldions ot Ihr ariliiiiony hath 'I'hr anlay.sis 
ol the weak antimony solution was dilliriilt, and Irdioiis. 
ami ollro'd m> method ol srpntatmy tlir a\ailalilr oxidr ot 
antimony horn th,it ahrady roiuhim'd w'lth tannin, 
hut Irli III llir hath To supjilrmriit thrsi', L liiially 
H'soilid (o lalioratoiy Inals whu h 1 have Imind Id yivo 
(hr most rom jin'lirnsi vr com juii ison ot the rrlalivr valiirs. 
Thr mt'lhod ronsisis oi (hr pi'oy;irs''’iv'r r\iiauslion ol an 
aninuonv hath hy thr siii Lrssivr iiit rodurt 1011 of jiatrlira 
ol tannin pii'painl rioth. and thr suhsrijurnt dyriiiy ot 
all thr p.iti hrs with an rxci'ss ot hasn dyr.'dull T'hr mode 
of oprmtioii may hr htii'ID' mithm'd as follows; 

iSr]»aiatr h.iths air j)ii'j>,iird ul ihr \ailous antimony 
ronijionmls m 750 r i w.itri, and so ralriikitrd as to 
rimtain (hr sanu' (piaiilitirs of antimony Thr hatli is 
m.xintainrd at 1!) (', whik' inlioduiiny niirri'isi vn lOyrm. 
pairhr-v ol moidniitrd iloth I'kirh sw'alrh is wojkrd for 
10 miniilrs, wniny out, and aiiothn ti'iil introdm'cil. 
.'\.s .soon as irmoM'd iiom thr tiNiny hath, riich patch is 
iinsrd in <'o!d watri Allri fdl thr palrlu's liad hrru 
li\rd (lout or live m each hath ai'r all that air K'ljuitrd), 
they atr w'rll wa-.lird ami dyed toyi'l hui m a hath rontaimny 
an r\r(i.ss ul Ahlinirnr l>hi<' 01 somr othi r hasic ilyrslull. 
I'Vir cloth jiaddrd with a Jujuor roiitaininy ‘J o/. ol riry 
tannin jirr yallon, the bath should roiilain 0 10- 0-Ti yrm. 
ol 75 jH'i' I rill, antimony lliioi idr, and the otlirr rompoimd.s 
III piopoihon Jda 1 om[iai ison, a pa I I'll ol I hr sa mr ('lot li 

i. s wt)i k('d'j'H> mninlrs in distilled wain, iinsrd, and rlyrd 
with thr other, s. 

'Mm hrst table yivrs thr moK; i ommoii antimony 
rompouml.s wulli thru irlatiVr sllriiytll Thr lilst right 
yivrii .in llir I'ompoiitids usi'd loi Ihr Inals shown in tlm 
second tahlr. Thr pri ( rill, ayrs ylVrn Wri'r (h'lximiinod 
volnmrUii ally with rodinr solution. W ith ihr r\ci’ptiou 
ot thr larlali's, thr tiliatioii may^ hr jH'iloniird without 
.stall h solution, thr lodinr sriviiiy as its own indir.alot 
'J'lir irsulls obtained hy this nu'lliod, altliouyh not a.s 
stnrtly arruratr as thosi' drli'rminrd yravimrlnrally' witli 
hydioyrn sulphulr, have bo«*n found rorn'rt rnoiiyh lor 
all indnstnal purposes 

'Mm srroml talilr yiVrs tlu' rom])uunds used for a 
chunu'trn.stm trial ami thr ro, suits uhlaiurd 'j'hr ir'Hulta 
have hri-n pioMsl by rr[H'utrd tiuds with llu' saiiio coni- 
ponnds. 'ihr amount ot rarh roni}»ound and thr irlalive 
cost jx'i' unit of antimony o.\id(' is ligurrd with the 75 ])rr 
rent, salt a.s a standard 'J’lmsr cost vaku'S will, of ('ourse, 
vary from linir to time, and will dillir arrordiny to 
locality. 

It will hr srrn that tlu* lust, patch in I'lirli hath is rom- 
plrlf'ly^ fixed, (he patrlies from thr Uroelie.h's “ patent 
anliinony Halts.” the “ antimunnie,” and tlm lactates bring 
hlightlv hnyhtrr than thr others. 'Mm second patehrs 
from tlm.se throe baths show a full shade, w hilt* thr swatcheB 
troin other compoiiiuls w hich do not dissociate as readily 
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Relative strength o/ Antimony Compounds. 


Antimony Compound. 

Double Fluoride of Antimony ('* 75 per cent 


Antimon.v Halt ”) 

Tartar Emetic 

Sodium Anlimony Tartrate 

J'Toelieb’H Talent Antimony Salts (,) 

0 Antimony Larlate i,.) 

Li(jul<l Antimony Lactate (jl 

Antjinomne ( 4 ) 

Potassium Antimony Oxalate (r.) 

Antimony 'i’riehloride 

Anlimony TrlHuoride 

Do Dntn’s Antimony Salt 


Double Fluoride of Antimony ("CO per cent 
Antimony Salt ") 



Theoretical 

1 Actual 

Formula. 

percentage SbaOj. 

perocutage HjO 

NuF.x.^b.F,. 

1 

1 76 

1 

1 73*0 

KfShO)('4H40ft + iHjO 
, Nm.sb())(* 4 H 40 ,*f iKoO 

H b F N a ( ShO ) ( t; .jO 4 ) 3 + X 11 iiO 

1 43*4 

42*76 

4.5*9 

44*4 

1 41*0 

37*1 

, Add Sodium Halt of Antlmojivl-Lactic Acid 

i — 

13*0 

Acid Hodiiim Halt of AiitimonyJ- Lactic Acid 

1 

J2*5 

|(Hb(>i(( ...ilfiUalUFasd’sD 3D.i)42(’3H cOa 

20*2 

13*0 

Hb(F2()4K)8 + 6 H *0 

1 23*7 

, (a) 28*9 

Hbt'la 

93*9 

. — 

HbF;, 

80*4 

, — 

HbF3(NH4)BSO* 

1 47*0 

— 

.SbFjNaF. 

1 

09*0 

' 04*8 


( 1 ) Dr. Oscar Froelioli. (4) TMihrinKer.-Lauter-l*rnktisrhe 8 Hb d ZeuedrucUs II.. p 93. 

( 1 ?) V. N. W'aite. V S. Tut. 341,294. (f») Lauter ITak llb.d ZeuRdrucks II.. ]► 92 

(9) A. A. ClRtiin. (C) Dry Salt Tlieoreticiil, 28*75 per cent. SbaOj 


Rc.<niltM of Bitccr/tftiifr Exhaustion Experiments. 


I’arta used to ttive Itelatlve cost ' 

Antimony Cumpound. same quantity of j>er unit First patch. Second patch Third pat<‘h 

SbaOg. SbsOa- 


75 per cent. AuMinony Fluoride 100 

Tartjir Emetic* . j 175 

Sodium Antimony Tartrate ... 175 

Froelich’s Patent Antimony Salt 200 

Solid Antimony Lactate 675 

I.iquld ,, ' .576 

Antiinoniuc | 575 

Antimony Potassium ().\alute . | :J25 

Plank (Distilled water) 1 — 


1 

Full shade Nearly full 

1>*9 

.. „ 1 Hhade 


.. .» B .. 

Full Bbadc a 1 

0.1 ' 

trillc brighter , Full shade 

i 

than above. ' 

1 5.7 

1 .. 1 „ 

5*4 

• t "1 »• »* 

1 5*7 

M »> 1 

! ~ 

Full shade , Nearly full 

! — 

No T.A. ILvcd — 


i shade 

i .. 

i 

Trace 


I Hiiade 


Fourth patch. 

I 

Trace 

No T A. flxed 



lire dyeil Homowliat lightc'i. In llu* third net, the baths 
oi tiicHo Humo tliree cuinjxnunlH are lountl to bi* practically 
oxhaiiHlcd, wliilc the othc^^, wliioh have givcui uji tlicir 
antimony more blowly Ntill, have cmuigli to itx about one 
half the 1 annul present. 'Vlie fourth set of juitehes shows 
all tile baths » \huuHted. None of tlie baths gave* any 
preci]ntato with hydrogen sulphide, showing that all the 
antimony had united with llie tanniTi, even in the ease 
of the com pounds most dinic'ult to dissociate. 

It will be seen that the claim for the lactates ol easy 
dissoeiation and complete exhaustion of the antimony is 
inamtained On the other hand, the remaining compounds, 
although acting more slowly, have likewise* given up all 
their anlimony. 

From the* trials wc are justilied in drawing the following 
condviHiouH lor this c*laHH of woik; — 

^Vlth the antimony eoiufiouiids tested, (lie living 
jxiwer is in proportion to the amount of oxide of anti- 
mony tliey contain, 

“ Antimomne ’ and the lactates are tlio eomjiound.s most 
easily dissociated, and. m tins respc-c t, are new ly (’(juidled 
by the double salt of Hulimony lluonde and antimony 
oxalate* Tartar e'nK*lic and flu' eorresponding sodium 
salt give up their uutimony most sleiwly. In practice, for 
continuous baths, the slightly brighku shade obtaiiual 
with the lactic compounds is not usually advantage 
enougli to ovcTcome' tliiiir mueh higher eo.st when compared 
with the Huoi idc. 

These laboratory trials and later experiments carried 
out in practice do not show' any deleterious effects due 
to liberated acid even from the fluorides. In the latter 
case 1 have always used a small quantity of soda, but 
caimol- Tuid that this addition has any influence on the 
ultimate living value of the salt. These results do not 
agree wjlli those of other wnters, notably the experiments 
descnlx'il by During (Farbcr-ZeiUiiig, ItKK), page 319). 
I Httnbutc tins discrepancy to ditTcrcncc in strength of 
antimony solutiouH, to the time allowed for action (Diifing 
allows the samples to remain in t he bath one hour at 00° C,), 
and, in some l ases, to the fact that the mordanted fibre 
has not been dried before introducing into the fixing 
bath as in my work. 


To further test this actum of the acul libi'rated from 
the fluorides, the following trials wen* made, combining 
practical running and the Rnc(*essive exhaustion test: 
30,000 yards of a cloth 10*79 yards to the ])oun(l were 
jiadded in a li(|nor containing 4 o/,. tnnmn ])er gallon, dried 
and fixed in a <*ontinuous machine. The box containing 
the antimony solntion was liUt*d at. tlu* beginning of tlu* 
run with a fresh batli of the usual amount ol 7*"* jicr < cnl. 
antimony fluoride and s( da, and maintained throughout 
the day at the same volume by a continuous stream ot 
fresh Holiitum of the oiiginal stri'iigtli. Nothing was 
removed from llu* hath (luring the luii ot ciglit hours 
except what was earned away by tlie clotli itselt. It 
will he seen that (>vcry po.ssiblc opjiortunity uus oncred 
for the acul to collect. Samples were taken tiom the bath 
at the heginmug ot tiu' rim and cverv tw(t hours during 
the day. 3'lu* original Kamplc was then i educed so as to 
contain 0*12 grm. ot antimony oxide ])er litie, and all 
the other samples were reduced in llu* saiiu* volumetric 
proportion without dotermining tlu' antiiiumy they con- 
tained. The siicees.sivt^ exhaust um fest.s A\crc then made 
in 750 e.c. of these reduced baths according to the method 
already dcHerihed. Tlu'se results slu wed no ajipreciahlo 
difToronce in tiie fixing value of tlu^ hath.s or the brightness 
of the shade produced. Tlio last halhs w('n‘ slightly 
stronger than those at the commeiu ement of the ruii, 
but this would be due to tlu^ tact that more antimony was 
added during the day than was iisi'd up m fixing the 
tannin. 

From these results it would .seem that tIu' action ot 
the liberated acids in stripping the fanniij irom the fibre 
and in retarding the action between anlimoiiv compounds 
and tannic acid liave been gn'atly exaggerated. In the case 
of very light, bright shades, or in the presence of a largo 
excess of acid untimony compounds, this fa(*tor might 
liecomo ajipreciablei, but in the ordinary run of practical 
work the dangi'r is negligible. 

The final tost in all cases, however, must be a practical 
one Only by sucli a trial is it possible tletermine if 
an antimony compound will produce the desired results 
under the conditions existing in the works. 
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Disoussiok. 

Mr. A. A. Cr.AFLiN Haiti that tho corroctiicss of Mr. 
WilliuuiH* conohiHiona might be somewhat fjUOHlioneti. 
The (.bject tjf printing or dyeing a eotton fabric was to 
produce a colour, and, in the caHO of the basic dyestiilfs, 
three factors enter into thia colour * tannic acid, antimony 
compound and dyestuff. Kconoiny could only bo con- 
sidered in one of these facdors in relation to its ellect on 
the other two. For example, tlio clieapest sourco of 
tannic acid was mangrove extract, but this could not 
be used in calico printing because it poRscssed a colour 
of its own w'liicb wouhl absolutely prevent tbo ))*‘oduction 
of suitable Hhadcs. hence reconrsc was had to nearly pure 
tannic acids costing eight times as much. In the ease 
of antimony compounds, it was very easy to show that 
the Huorido containing 7.S per cent, was cheaper than 
the lactate as a source ot antimony. TIk^ whole (jucstion 
then was whoMnw, w-ith tlie fluoride, tin; final colour was 
obtained more cheaply and hettcr tliiin with tlie lactate. 
Tlie author ailuiitted tliat the sliadc protliiced by the 
laetat(‘ was superior to that. ])roduced by the lluoride. 
That superiority of shade was due. as was pointed out 
by During, to tlie fact that the lactic acid had much loss 
solvent offi'ct on the fixed colour than hud tlie liydro- 
fluorie aeid. llis criticism ou the author’s work was, 
that bis (‘xperiincnts weni not carried on iituler conditions 
suitalik' for determining that loss. It wa.s well known 
in testing dyestii(T.s that iinleHs eoinpnrntive trials wu*rc 
made with very light shades, large differences were im- 
perceptible, la'caiise the excess of I'olour obscured the 
comparison. 'I'lie dycHtuff was always the most exjien- 
Bive factor in tlu^ final colour, and, tu the exf»erience of the 
speaker, the- saMUg of tlie dyestuff effected by using a 
lactate instead ot a fluoride would mere tluin repay an 
excess oi cost of the lactate. In surno recent experiments 
in a large print works i( was found jiossiblc to redu<*e tlie 
amount of Methylem- Blue in the colour jiaste 2U jiercent., 
when using antimony lactate, and to still obtain a.s full 
a shade as with the larger [lerccntagc of dyestuff, using 
antimony lluoride for lixing. 

'J’lie author spoke? of the addition ot soda ; olialk W'liR 
also frequently adeleil to the fixing hath to neutralise tlie 
acid, holli ot llicHc compound.s ])rc( ipitut ing antimony 
oxide, and, wliilc freshly piecipitatcfl o\i<l(> ot anlimoiiv 
posses, sed a cerlaiii amount of mordanting pow'cr, mucii 
valuable oxide was lost by sub.sidence, aiul the colours 
thomselv’^es wcie \ery liable to rub. Another point w’as 
that the price of antimony oxide Iiad m*arlv trebUsI in 
the last (wo yt'ars, and tins luid the elfcct e>f luaking the 
relative dillerence of cost ot the autinuinv lactate and 
antimony lluoride not so great. 

Mr. Wjli.iamm, iu rejily, saul lu' tiioiiglit Mr, t’latliri 
liad well presented the other side ot (lie quest-mu, ami. 
as lie stated m the eoiic'n.sion of liis paper, llie linul test 
was that of }>riutical result under actual working con- 
ditions. 
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the depreciation of plant and .MACHINERY | 

1 

WY H. aTANLEY OAKKY, C.A. ' 

Tlie subject of depniciation|^is][.one to w’hich iucreasiiig i 
attention is now being paid, and there is, jwn’haps, no oIrhs | 
to whom it appt'uls more forcibly than thoso connected j 
with chemical industries. It is a subject moreover wduch, j 
while generally accepted, in principle, has given rise to t 


I great divergence of opinion in details. Some considerable 
I confusion exists, however, tluougli a want of clearness in 
j definition, and it wall be well, therefore, in bringing this 
i subject before you for discussion to clearly define, iu the 
lirst place, w^hat is intended to bo covered by the word 
j “ Depreciation.” 

j It i.s now generally reoognised that tlie wastage of 
i cajiital invested iu plant and machinery is as much a 
i working exjHmse as the labour which operates it, and 
j forms an e(|ually definite part of the ciist of production. 
It is also recognised that this wastage proceeds from a 
variety of causes differing in effect. VVo may enumerate 
j these as follow’S : 

llafttage hy deterioration . — While a machine or plant 
[ may bt; renewed and repaired in jiart, and may he made 
})ractieally efficient in working, there is a slow but inovit* 
j able deprcination taking place, which sooner or later 
I extinguishes its capital value. 

by ob^iolcsctncc . — Under this hood, the plant or 
machinery may be rendered obsolete by reason of its 
b<?ing sujieiseded by an improved ty|>e of machine, or 
partially by reduction in the price after purchase, or by 
Kcieutifie. discovery which may render the whole, or any 
jiart of a plant obsoli'le, owing to the changes in process 
or manufacturo. 

'riiose divi.s)ons are. practically final iu their effect. 

I'he l-erm “ depreciation ” is also used to cover an 
annual provusion in anticipation of the expense of the 
renewal of the macliinery and ])lant at some tutiiro period. 
{Some authoiities woiikl carry the matter still further, 
and inelude iindei’ the head ol depreciation a provision 
against the possible drmmi.sheil value of the plant and 
machinery ■w'hi<‘h may occur by reason of the changes 
in markets and trade. In some eases, the hfo of machinery 
and plant may he dojKuident on the period of a patent. 
These, however, are matters which are, perhaps, more 
ia’ 0 ]MTly dealt with in the light of reRcuves, to be provided 
tor before distribiition of profits, and are not risks which 
affect sok-ly the iilaiil, but also the other items of a halanco 
sheet. 

W(? have, therefore, to consider an annual charge for 
depreeiation to jirovide tor:—!, deterioration; 2, 
renewals ; 3. obsolesi^enci*. 1 [lurpose dealing here with 
tlie subject ol de}>recialion under Ihesti heads as affecting 
— I, cost ot production ; 2, income tax ; 3, fire msuranue. 

With regard to the two primary lu'ads of deterioration 
and ob.soleseeiuie, we may deserihc tlie effect of these on 
the life ot tlu? plant, as deterioration or death from 
I nalurat causes, and olisolescence as accidental death. 

I This illustration is, }x?rhapH, homely, but if you will 
j eonsider it in the hglit of insurance, you will more readily 
I appreciate tlie difierc'nce in the risks and the annual 
j premium involved thenun. 

I Itisidnul value . — In dealing with the estimated life of 
I plant and machinery, we have to lake into account tlio 
; n'sidual value of the machinery or plant when its |)eriod 
1 t'f usefulness has expired, and in dt^aling with plant of a 
I H|M?eial nature, it may be generally assumed that, in propor- 
tion to Its special eh iracter, its ri?sidual value will be low. 
In plant of a general c-harac.t(?r, as engines, boilers, shafting, 
jmileys t'tc., m the event of disjifacement, its residual 
value will he high. 

Mithod . — In like manner when vve come to deal with ihtx 
plant as a vvlioio for the purpo.se of assessing the annual 
provision for depreciation, we lind that the considerations 
afiectmg dcb'rioration, renewals, uml obsolescence differ 
gi<‘aUy according to the characU'r of tlie plant. 

There arc two extreim? methods of valuation : — 

1. The method of assuming an average jxjr cent-age rate 
covering the wdiolo plant of, say, 5 to VI jicr cent, ou the 
book value. 

2. The individual valuation of each machine, and the 
writing off of the detaik^d differences. 

Roth these inetluHls are faulty. In the first method, 
the result is ha/.ardous, as the percentage may be assumed 
on a proportion of general and special plant which may 
vary considerably afterwards. In the second place, the 
detail is very considorable. It has to be done at a tin^o 
of pressure, and if left to other hands than that of a 
principal, the results are generally too favourable. 

aQ 
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In arriving at a baniH, tlicrt'fore, for tlio settlement of a 
depreciation charge, it will bo foimd generally di'sirable 
to classily the plant, and by taking the plant and ma<ihinery 
in each dej>artment ami abstracting the iteruH of each 
vinder live or six classes, we shall get, in the first jilaeo, a 
dejiartniental separation, aiul, si'condlj, a idassilieiition 
under eai'h di jiartnient of, say ; — 

Motive power . — Boile.r, I'ligines, &e. 

J^rnric mover ff. — Shafting, pulleys and trarisinittt^rs. 

J'rucesM -Fixed, wearable, loose. 

Accesmry — Kailw^ay tiiieks, weighing nmehinca, 
travelhqs, cranes and the like. 

By leaving space in each department inventory, wc can 
provide for additions, and by having loose shei^ts with 
ooluniiiH for abstracting, we can eeonomise in ro-WTiting. 

Having obtained oui totals thus, we ean then apjily to 
eac h de}»artment and sub division a sejiarate rate in resiiect 
of detc'noration, obsolescence and renewals, based on our 
exjierience. The particulars tlius obtained will also 
afford a basis for the ehiii ges m our cost- sheets, as wo shall 
thus obt nil a dejmrtiiienlal depreciation charge. We 
can then adopt a fixed rate. 

DirnimHhntj value . — Before we can proceed to establish 
a iMU'eentage rate on these classes of plant-, we must settle 
the basis on which tlu' rates are to be calculated. 

For some years, the basis of the diminished value 
obtained by the writing off of the annual dcjireciation 
charge has been generally iwlopted, but during the last 
few years, there lias been a Umdeiiey to levert to the 
basis of original cost. For instance, a rate of 10 i>er 
cent-, on the original cost will exhaust the value in 10 
annual instalmonts, but a rate ot about 16^ per cent, 
would be required to exhaust the value in the 10 years if 
calculated ou the dimnushiug value rcmiaming utter the 
deduction of dejin'ciation in c‘ach year. 

The argument in favoui of basing the i-alculatioii on 
the dinniii.shmg value, is that the sums w^iittcn off in the 
earlier yeais wc'ic; gieatei when the rejiairs were small, 
and that this tended to eciuahse matters. Too often, 
however, the two factors of rate, and basis have not been 
settled together, and in eoiiseciueneo, the adojition ot the 
basis of diminishing value has had the (‘ffeel- of leaving a 
considerable value in tlie books when the jilaiit has 
disappeai'efl. 

For iiistanei', a 5 i>er cent, rate generally carries Ihe 
impres.sion of a 'JO years' lile, yet taking 1100 as cost and 
writing off on the diimuishing value, the balunee left at 
the end of the twentieth year i.s £37 \4s. We cannot 
assume that the residual value m the plant, after 20 years’ 
service, would be a t lnrd of the value, and it will be seen 
that there is room here! lor considerable error. ISot only 
so, but if we ndojit origimil cost the position i.s much 
clearer for any revision of the late at any subsequent 
period. 

Ihprenatum ni/( .s.— Iteabng with these Biib-divisions 
ot the plant in order, we have 

Motive power, boilim, engines, d t. -Borne authorities 
place the dcpreeiat ion on engines as high as 124 }>er cent, 
and boilers at 10 to Ifi per cent. Much dejieuds on the 
stress of working and the wat-t'r. Mathn'son places the 
life of a boiler at 15 years, with renewal ot the tiirnaee at 
the end of 10 years, and recommends a rati' ot jier cent, 
per annum on the diimiiisliing value on this elass; no 
provision being made for obsolescence. 'This is, however, 
an extreme view'. 

Prinu movers. — Shafting, pulleys and the plant under 
tfala head have, ns a rule, a high residual value even if 
displaced, and probably a rate of 5 per cent, will be 
fiumeient jirovisioii. Belting should be classified as loose 
tools. In this class, authorities would recommend the 
adoption of a rate of 5 per cent., which may be divided 
into 3 per cent, for deterioration and a renewal rate of 
2 per. cent. No jnovision for obsolescence is made heroin. 

Process jHant fixed — Under this head we would plaee 
all lieavy process plant, the wearable and renewal iKirtions 
of which ore classified under their separate heading. The 
deterioration would then be mot by a rate of 2| per cent., 
the renewal rate at 2^ per cent. An obsolescence rate 
dewndent on t-lie nature of the urocesses. 

Process plant uiearaWc. —Unaor our classification we 
have already dealt with the exteriors of this plant and we 


have, therefore, to provide a heavy renewal rate. By 
the dissection of this plant under the shop totals we shall 
have already secured the 80 i>aration of the dilierent 
process plants and can readily apply to each shop total 
a distinctive rate for renewals apphuablo to its character 
and requirements. This will be readily based on experi- 
ence. 

Process jdant loose . — In the case of loose iiKils, the 
valuation yearly gives the most reliable results. In some 
cases there is an annual increase m this class, but this 
should verily itself. It is to be romcinbcred that at- a 
going-cmicerii valuation this cannot, in the nature of the 
plant, work out at much more than half the original cost 
value. 

Accejisory plant . — In tins case wo have a high residual 
value due to general utility and consequently a rate for 
dotonoration ot 2^ per cent., and a renewal rate of 2^ per 
cent, sliould sutlicc. 

Horses, carts, harness, the. — 'The risks and deprecia- 
tion ou this class are too great to include in any average 
rate. The treatment accorded to loose tools of revaluation 
annually gives, probably, the best results. 

J)e predation and income tax . — In order Ui avoid rcjie- 
tition and as the problems iii conneotioii witli income tax 
and lire insuranee are mainly connected with the rate of 
depreciation, it will he well to deal, at this stage, with 
these aspects of the subject. It is to be noted, in the 
firsl place, that from the very earliest iieriods of income 
tax assessment, the law has always dragged far behind 
its administration in ri'gaid to the allowance of deprecia- 
tion. 

'J'he Report of the Departmental Comniiltee on Income 
Tax, issued iii June, 1905. states that the Committee are 
of opinion that no substantial eliange is called for inri'spect 
to the allowances lor depreciation, a conclusion wdiioh 
coukl only be expecli'd from the olheial character ol the 
Conimith'e, and which is further evidencid by their opinion 
that the income tax, as a whole, is levied with a minimum 
of fiiction and a ma.vimum of result. The labours of 
the Committee have, liowi'ver, provided evidence of the 
sharp contrast with winch tins subject is viow^ed from the 
official and commercial 8lan(l|iointa. The official stand- 
jsiint IS sumnud up hy an offieial witness m the statement 
that tli(‘ income lax is a tax on income and not. on jirotits. 
The commercial standpoint, on the other hand, is summed 
up by a commercial witness in the statement that income 
tax should be levied only on proiits distributed in dividends 
as the basis of actual income. 

The rate ot dejireciat-ion allowed under the Income Tax 
Acts ditliTH coijsuh'riibly in diffm’ent localities, a result 
which IS statoil to l>e duo to a want of knowledge on the 
part of manulttituicrs as to their rights. It would 
certainly ajipear that there is considerable scope ou the 
])arl ot some body representative ol the chemical nidus- 
trii-s to take up the question of depreciation and to obtain 
the mo.st-favoured'iiatiou clause in the asses.smcnts with 
regard to this. 

For instance, the rate of depreciation allowed to engi- 
neers in l..etcesler is 7i [Kt cent, on the full value, w'hile 
ill Cardiff' the iat<' is only 5 jier cent, on the diminished 
value. Hosiery maehiiiery in Ijcieoster obtains 7^ j>er 
cent, as against 5 per cent, on lace machinery in Notting- 
ham. Dyers’ mai'hinory in Leieost-er can get per 
cent, if justilied on enquiry. Generally speaking, a 
distinction is made between motive jiower and process 
)>lant, and tlie gmieral }»raeti(‘e assumes 5 per cent, on 
motive jKiwer and 7^ jHir cent, to 10 ixir cent, on process 
plant. 'The foregoing allowanees are, however, in respect 
of our two headings of dct-crioration and renewals. 

With regard to obsolesooiicc, there appears to bo no 
annual allowance at present possible in resiiect of this, 
but where claims are made speoilically under this head, 
an allowance is made from the assessment for plant 
wWch is scrapped to the full amount at which the same 
stood in the nooks at the previous stocktaking. 

With regard to horses, no allowance is made for these, 
but the full cost of replacement is to be charged as they 
occur. 

Fixtures . — No allowance is made for depreciation on 
fixtures, unless these are included under the head of 
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plant. Any replacements are allowed in full against the 
year’s working. 

It IS to be noted, as evidence of the interest now taken 
in securing the allowances for depreciation, that whereas 
in the year 1693 - 4 the depreciation allowances were 
only £4,109,207, they have steaddy increased until in 
1902 — 3 they have reached £12,707,680. 

The arguments used in connection with depreciation 
as regards income tax may be regarded somewhat as 
special pleading, but it may bo of interest to Hunimanso 
tile grounds spocitiod by the AsHoeiatcd Chambers of 
Commerce in JH97, for an moreasc in tlie rate of allowance. 

1. That machines become obsolete much more quickly 
to-day than formerly. 

2. Tliat the value of maehines diiniiuslies mme rapidly. 

3. That tlie lirst purchasers pay a heavy preiniuiii on 
new machines, and, after a year or two, could purchase 
Bujxirior machines ut half original price. 

4. That machinery is worked at higiu^r speed, wears out 
sooner, and is more rapidly dcpreciat^id to-day than 
formerly. 

With regard to the basis of diminishing value, it is l.o bo 
noted that the Inland Kevenue aulhurilu'S liave now 
reverk'd in a number of easels to the basis of original 
cost, and that where, say, 6 (ler cent, is allowed on original 
cost, there is often an alkuriative rate of 7 A per cent, 
allow'ed on the diminishing value. 

Jiciiewals. — The practice adopted by the Incoint; Tax 
authorities provides for the charging up of renewals to 
capital aeeount where depreciation is allowed, and they 
usually deolinc to allow both renewals and depreeiation 
as a charge against the year’s prolits. T'he result is to 
treat renewals as capital expenditure, which m turn 
are subject- to ilepreciatioii at the rate agreed on. If 
wo take Matlnosoii’s example of the hie of a boiler at 
16 years, at tlie end of 10 years, of which we have to renew 
the furnaces, it will be seen that by charging rtuiewals 
to capital, we can only provide for 26 per cent, of the cost 
of the renewal bidorc the expiration of the life period. 
Therefore, if we are to charge renewals to capital, it is 
evident that in oui' calculation of the rak^ of depreciation 
we must iiielude the provision for renewals along with 
deterioration. 

The tendency to-day is to separate renewals from 
dopreoiation ami to piovidc a fixed sum annually against 
ronowals and repairs, charging the outlay each year un<lor 
both tlieso heails against the sum thus accumulated, and 
leaving depreeiation to include det-enoration and 
obsolescence only. 

Fire insurance and depreciation. The [oimt lias boon 
mentioned that in the case of writing tlown machinery 
and plant by an increa.sod rat-o ot depreciation, the value 
in the case of a fire would be affected in the claim for 
replacement, 

Uism enquiry, 1 am informed that it is usual, m .stimo 
offiajs, to append a declaration on the face of the [>olicy 
that the depreciation written oft lu the books of the 
business shall not be taken for the purpose of assessing a 
fire loss. 1 am also informed that the assured is coveied 
for the. value of the plant at the time of the tire, and that 
the original cost of the plant, less depreciation, is not 
necessarily the liosis of the claim. 

There does not appear to he any Scale of depreciation 
in force for diifcreiit kinds of plant recognised by the 
insurance companies, hut as tliesc losses are generally 
settled as between the assessors and surveyors, aeiiug for 
botli parties, or failing their agreement by arbitration, 
no sjiecial rates are applioable, but each case is settled 
on its merits. The principal factor appears to lie the 
possession of definite and apeeitic information on the value 
and cost of the plant, and m far as I have been able to 
gather, the rate of depreciation adopted by the insurer 
does not, in any way, govern the claim in case of fire. 

It is to bo noted that it is a general provision in fir© 
insurances and policies that the company may elect to 
replace the plant. I have not boon able to discover any 


instance whore tliis has been done, and probably it was 
never iiityOuded as other than a protection to the company. 

Turning back to the consideration of the subject 
generally, wo have now dealt with the adoption of rates as 
regards cost purposes, we have oom pared tlie rates allowed 
for income tax purposes and we shall probably have 
arrived at the conolusiun that the allowances for income 
1 tax are in no way to bo regarded as a standard of the 
doprticiation rates necessary for business purposes.' 

There exists some (‘onsiderablo controversy as to the 
, proper authority to fix the rate of depreciation. One 
: engineering author iMmsidcrs it unfortunate that the subject 
, of ilepreciatioii is generally settled by the audit.ors, and 
' claiiiiM that only an engineer can umlorst aiid it. A similar 
1 claim is put forward by ju'olessional machinery valuers, 
on th<‘ ground of their independent jiosition and general 
trade knowledge. The engineer is, no doubt, the best 
authority on deterioration. The (iheiiiist (as manager) 
is ])robahly the best authority on nmewals and probably 
, hotli for obsolesoene.o, while tor financial considerations, 
the auditors take the first place. 

In the, evidence given by Mr. Arthnr Chamberlain, of 
liirrMingliain, repro.scntiiig the nirmingliam •Chamber of 
Comniorcc, befort' tlie lucoino Tax Comuiittee, he states, 
somewhat emphatically, that he would prefer to bo 
guided by tlie linaueial e.xpert on the subject of deprecia- 
tion rather than by either his enginei'r or a professional 
maeliiiicry valuer, on the gnnind that the true test of the 
vahu' of the [ilanl is its earning pow’cr. 

Thi.s hiings us to the ooiisideralion of my last point : 

Financial depreciation . — You will, [Hirhaps, remember 
thal m the o])cnmg remarks, we refeired to the 
dimimslied value of machinery, due to the changes in 
markets and trailc, winch includes tlie action of foreign 
! tariffs. 

VN'i* liave already dealt with deterioration, renewals 
1 and oh.solcscence, and we have still to take a general 
survey ot the plant and machinery item with regard to its 
I po.Hition from tin point ot view ot earning power. 

The argument put forward is that the plant and 
, machinery asset tends to increase as time goes on, until 
it obtains an undue and pri'donimating position, that an 
profits always tend to a minimum, the value of the plant 
and inaehincry item in all biisine.s8es requires to bo 
steadily diminished if the ratio of profits to capital is to 
be maintained in future years. 

From this point of VKiw, the ideal condition would be, 
if we take the case of a nc‘w plant, that the eajiital account 
IS to be closed immediately the installation is completed. 
After that, all additions, renewals and repairs are to bo 
jirovided out of profits, and in addition, the value of 
the asset is to l>e writfiui down annually. 

The answer to this is, tluit if tliis ideal of depreciation 
' were to be sonously proposed, it would be very few busi- 
; nesses which could be earned on. The reply is that in 
the history of the gr eat number of businesses which have 
disapiKiaied, their rum began when the value of their 
plant, machinery and buikliiigs steadily increased, even 
although their productive capacity followed. That the 
iiwullioicnt depreciation was a more potent factor in their 
downfall than either prices or markets. That prices and 
, markets are dependent on now moohinory, and that the 
obtaining of new machinery depends primarily on the 
sufficiency of the depreciation. 

I In tins (»onnection, the rates of depreciation in force 
! in the United States would ap{x»ar to be greater than in 
! this country, and that there are not wanting prophets 
who trace the alleged falling off in the position of the 
I English manufacturer in the world’s market, due primarily 
j to the insullioient depreciation of plant. 

In conclusion, I have endeavoured to put before you in 
as brief a form as possible a summary of the opinion of 
authorities to-day on tins subject. There is a tendency 
te-day to allow a larger provision for depreciation than was 
formerly deemed necessary, and to admit the importanoo 
of depreciation of plant and machinery in industrial 
economics to a degree never contemplated by a past 
generation. 
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I.- PLANT, APPARATUS, AND MACHINERY. 

(( 'ontiiiued from page 303 ) 

ENOLisir Patknts. 

Ah.sorbcuts for gaffes or vapours and the application therrof 
for ])urtfipn{/ or recovering gases or vapoats, or like 
pvi/sjsrs : hnpioved — . J. llowiir. Eni^. Pal. 780S, 

190.5. MJ., 373. 

^iepuratoi's ; Irnpts. in centrifugal hand - — , P. N. 
SaloniuH, Stockhulin. Enji. Pat. 10,223. Aug 9, 1905. 
riuh-i Int. Coiiv.. Del. 31, 1904. 

'Phe Hland and tlio “ houMus " for Iho AvoninwheelH and 
fij)indloH of tlio s(ipaiator are ariaiiged w that they arc 
very coinjiaot and nmtually atrongthon eadi other, and arc 
easy to east, 3'lie eovers to the houses arc tasteiK'd by 
sliding spniig-calclu's, and the crank jk attached to the 
shaft h\ a sliding spring, cam and ])late. 'Die cam also 
selves as a cheok-nut lor tlm worm-wliei‘1 which driven 
on the conical end of the shaft. -W. ll. ('. 


Oil in feed and other imltr : Jinpfs. in and apparatus for 

deterniDiing the anioiinl of D. R, Mtinson, Hartle- 

pool. Eng. Pat. H031. xVpnl 14, 1905. 

A SAMPLE of the water is collected m a cyhmincal tube 
and its turbidity coiiijianid with a number ot sfaiidards 
fimtamed in siinilai tubes Th(‘se standarils are pre})ared 
by ennilsjfying oil or oilier .substances with water, eaeh 
snceo.ssive tube having a turbidity corresponding with 
<ui increased (puintity of oil. — VN'. P. S. 

Furnaces or apparatus for supjiliiing heated ait oi gases 
for uidustiial purposes {J)ri/ing fen, ar. | I). 

riarU. Eng. Ikit. 10,107, 190.5, NVlll.l,, page 387. 


Tnited 8tate.s Pate.nts. 


surrounded by the main flue and which communicates 
at its upper and lower ends with the interior of the kiln. 

— W. H. C. 

Kiln, R, W. Stewart, Findlay, Ohio. U.S. Pat. 815,388, 
March 20, 1900. 

3’iiis is a modificatjon of the preceding jiatent, in which 
the supplementary flue surrounds the main fine on tliree 
side.s,^ \V. H. C. ‘ 

I 

IhsiiUing apparatus. D, F. Wentz, St, Louis, Mo. 

U.S. Pat. 815,392. Manh 20, 1900. 

UhiE claim is ior the combination ol a steam generator 
with a condenser and a whaler reservoir. A water-supply 
pipe connects the huver portion of the condenser with the 
1 lower yiortion ot the reservoir, and a water-return pipe 
I eoimoets the top of the former with the top of tlie latkir. 
Tlie steam generator i.s a cylindrical vessel, having a hand- 
oyaming aho\e jirovided with a cat>, from which a pipe 
leiuls the vapouis to the condenser, and an inclined bottom, 
in wdiicli there is a tap tor drawing ott sediment WaUw 
I IS supplied to tile generator through a jape connected to 
I the water- rot urn jape, biUween the eotidonscr and the 
! reservoir, and whieli is liontrolled by a valve, ofierated 
; by a crank allailied to a float in the generator, and 
provulcd with a nozzle to direct the water with a gyiatory 
i motion on to the bottom of the generator. — \V. H, U. 

it liter \} r< til -hydrogen alloy\. H. C. (tesuer, New" York, 
N.V, U.S. Pat. 815,417, MaroJi 20, 1900. 

Tiii.s invention relates to a filter consisting of a porous 
I (iolieriuit body of agglomerated iiarticles ot an alloy of 
iron and liydrogiui made in the Jorm ol a rigid iilat-e or 
, tube.— R. N, 

tiltenng inatt ual. D. Lolller and Weidle, Vienna, 
t U.S. Put. 815,840, Muirli 20, 190tl. 

! See Eng. Pat. 0055 of 1905 ; this ,1 , l!t05. 937.— T. F. R. 


Oomjiosdion of matter \for protecting packings Iroin the 
action of lubricating oils\. L. S. van Westriiiii, Rerhii, 
Dormaiiy. U.S. Pat. 814,750, Man li 13, 1900. 

A coMl’OsiTTON ronsisliiig of 5 ])arl.s of castor-oil, 3 to 4 
fiarts of line graphite, and 1 to 2 jairts of caustic hme is 
claimed. 11- is used to prevent- pnckings lioiii being 
attacked and dissolved by iietroleum or e<]mvalont 
lubricanls. — VV. 11. ('. 

Extraction vessel. ('. M. Chamberlain, Lead, S Dak. 
U.S. Pttt 814,940, March 13, 1900. 

A lom; tank is siijnsutcd in h horizontal position by 
trunnions, so that it can Ih.* inclined, and one or more trays, 
jirovided with filter beds, ari; fixed longit mlinally within 
it. The lank has leinovable ends, one. ot which is 
provided with a di.scharge gate or gates, corre.spt»iKling 
to and forming one end ot the trays — W. 11, C. 

Kiln. K. W. Stewart, Findlay, Ohio. U.S, Pat. 815,387, 
i^larch 20, 1900. 

The claim is for a kiln chimney which has two separate 
flues— a “ main or lire flue,” which takes air from the 
exterior of the kiln, and a supplementary flue within and 


Freni'u Patents. 

Jhstilhitioii of ligmd,^ , Process and apparatus for the 

i continuous . d. Fischer. Fr, ]"at. 359,533, June 

22. 1905. 

The a.])pnralus is shown in longitudinal vertical section 
' in Fig. 1. in horizontal section on thi^ line, x, .c', in Fig. 2, 

1 and in vertu'al cross section along thi' line, //, y\ in Fig. 3. 

, The liquid to b»* distilled enters the apparatus by the 
pipe, g, ink> the bottom of l-lio cl.amber, c, from which it 
' flows through the chambers, c, formed by tlm partitions, 

I 5, being eomjmllod to take a eircuitous course by the 
vertical hafiie.s, j. The vapours rise mio the head. A, and 
j escape by the opening, u, whilst the residual liquid 
eolleets in the ehamber, U, from which it flows to a second 
apparatus or to a tank, by the pipes, h. The gaiioous 
heating modium enters through, ?n, into the chambesr, c\ 
passes up the channels, d, over the baffle, k, and down the 
channels, d', giving up its heat to the liquid in the 
chambers, c, yiassing finally into the chamber, C, from 
which it either goes to a second apparatus through the 
passage, n, controlleii by the damper, n', or by the 
passage, o, controlled by the damyier, o\ t-o the flue. The 
apparatus is supported on a base, D, and the heating 
may be increased by injecting liquid fuel through p. 
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‘■K® ttr<‘ claimed, and it may 

"i>™l>i'>ed into a 

^T'^' inlUimmaU, 

It ^Hn^L ’'"o’'’'', '1'', • <"’■ ‘‘“rt""' “"d 

of'imn i’»l' '‘233 

ms ’ ““ ■’ ^ *"'■ - ^“y ‘3- 

clm'n 'dim , '« <-l>e rogiilatcd addition of 

rom m, .Im," "■ “»® ®='‘*au»t gaoes 

niovoment of f .""ir'S”® "® effect th» 

uovouient of the (Imds m question. The regulation is 

l5 a valve which is iiiterinitUmtly ojwncd or shut 

by a lever attached to the shaft of the /as ongine. 

— W. H. C. 

for . A. H. Meesiager 

and V. Popper. IV. Pat. 309, 0»4, Nor. 18, 1900. ^ 

-Sej Eng. Pat. 26,871 of 1905 ; this J., 1900, 3tM.-T. F. B. 


IL— FUBX, GAS, AND LIGHT. 

{ConUnuvd from payc 308.) 

Calcium hydnde ; Jnduxtrial production of , G. F 

Jauberfc. Comptos rend., 1900, 142, 788—789, 

“5S'e''‘'amMri‘h“ > elcetrolysmg the fused 

tomnfir«V„r^ ■ heated for some hours to a hiirh 

90 pe7 c7nt ofTL^"*^ ““‘“““g about 

for iSlns./j.^T?*^'^ t" use It in pro/uoing hydrogen 
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Ej^GLisn Patents. 

nurture for liquid fuel ,J. W. Morton, Carluke, N.B. 

Eng. ]>ol. 4938. March 9, 1905. 

In n humcr tor liquid fuel, operating by means of a steam* 
projKilled 8j)iay, the s])raying nozzle ik fitted with a two- 
way connection, one branch of winch leads to the boiler 
in which the burner ia generating the Htoum, whilht the 
otluT IS connected to a small indejicndenl boiler. On 
stalling to use the burner, steam can be raised ijuiekly 
111 the Hinall boiler, which is then k( jit m operation until , 
a sufficient supply ot st»-am i.s obtained from the large I 
boiler, whtjrcujioii the valve connecting the small boiler ' 
is closed. (Itelerence is directed to Eng. J’als. 40tG of I 
1S80 and 15,270 of J 904.)— 11. IJ. | 

! 

Oan.produnufj plant. ><. \l:itirichiHy produerr ya.‘i\. H. (J. j 
blills, Komiley, Cheshin*. Eng. Pat. 9171, Mav 
1905. ' I 

In order to render produccr-gas. generated m a suction j 
producer, suitable for use in a gas engine winch is desigmal 
tor ojierating -with oidiriaiy ( oal-gus, the jiroducer gas, 
in passing from the ])ioducer to tluM'iigine, is carburettecl 
in the usual maniici by drawing it through a vessel 
containing absorbmd material, imjiregnuted with benzol 
or the like. ]t is claimed that the caloritic value of the 
gas IS thus raised from 1.30 — 150 uj) to .500 P.T. T. 

—11. lb 

(kid caiorimdcr ; JUamUuq C. if. Penslev, Smeth- 

wick. Eng. Pat. 10,721, May 2.3. 1905. 

A U-fiHAi’EO tube, OIK' liml) of which is enclosed within 
a vertical chimtU'y, is jnovidcd at the to)) of each limb 
with a small tank, ami contains enough oil, or other 
suitable liquid, to iiil the lube, and partly (ill the two 
tanks, Tlie gas to be examined, is burned’ ni an atmos- 
phciie. burner at the bottom of the elnmney, and the oil 
in the luxated hmb ol the U-tube iihch to a level above 
that ill the other limb coriesponding to (he tenijiciature 
attuined, 'J'iie diflerence in level is, tlu'ielore, a measure 
of the ealorilic valm^ of the gas, ami is recorded auto- 
matically by means of Iw'o floats situated m the tanks, 
and eonm^cted by threads or metal strips to two jnilley- 
wbcels arranged upon a horizontal spindle. Tlu- spindle 
rotates as the floats rise and fall reB])eetively, and ojierates 
a lover carrying a marker, the latter tracing a diagram 
upon a moving band of paja-r, actuated by ilockwork 
and ruled wntb a scale which indicates directly the calorific 
values. — IJ. B. 

Minerals [t.VW] ; Apparatus for cU aMng and separating 

. (h F. Zimmer, London. Eng. Pat. J:f,955. July 

0, 1905. 

The erusbcii <-oal is made to pass along a vibrating 
conveyor frough, lilted wnlh a corrugated bottom at the 
feed end and having a succession ol false bottoms con- 
sisting of perforated plates, woven wire or grids, 
alternating with outlets lor the removal ol the waste. 
Adjustable weirs and ai^i lures are also provided in the 
bottoms of the troughs, whereby the niaterinl is gradually ^ 
sized and cleaned as it is carried along the trough. i 

-J. H. C. 

Coal and other miiwrals ; Apparatus for icaslung and \ 
separating — . 1). Campbell, K. B. J. Biiinie and W. 

Reid, HKinilton, Lanark, From J. Smith, Hatting 
Spruit, Natal. Eng. i*at. 26,656, Doc. 20, J905. 

In jigging, a clearing arm or finger ia provided which i 
projects into the stonc-traj). Arrangements are made for ' 
moving this arm at intervals so as to prevent the trap I 
from becoming choked. — J. H. C. j 

Burning liquid fuel ; Apparatus for . J. W. Morton, i 

Carluke, N.B. Eng. Pat. 4931, March 9, 1906. ' 

The liquid fuel is sprayed from a nozzle into a chambi^r I 
having a tortuous passage in tlie form of a bend or spiral, ! 
which promoU's the vaporisation of the fuel and its 
admixture with the air which enters the chamber along ' 
w'ith the jet of fuel. A baffle-plate, of conical or other | 


suitable form, is fixed above the outlet from the chamber,, 
to render the combustion more j:ierfect. The chamber is 
constructed of refractory material, such as fireclay. — H, B. 

Qas ; Process and apparatus for ptoducing coal . 

P. Busse, Crosta, Saxony. Eng. Pat. 4956, March 9, 
1905. 

See Addition of March 14, 1905, to Fr. J*at. 348,411 of 
1904; this J., 1905. 1007.— T. F. B. 

(his-vtaking plant ; Inipts. in. connection n ith the hydraulic 
inains of - ■ fur collectrng pitch thenfrofn. J. V. 

Johnson, London. From Deutsche I’oiitinental Gas- 
Ges., Dessau, (hirmany. Fiig. Pat. 17,464, Aug. 29, 
1905. 

Within the h 3 ^drauhc mains of gas-making plants, 
removahlc scoops or the like are iirrungeil beneath the 
ends of the dip jiipes, for rolleetnig tlie jiiteh dropping 
thrrefroin, the 8eoop.s being withdrawn! w hen filled, ami 
replaced by empty ones. J'he arrange in exit is sjiecinlly 
applicable to mains jirovided with a longitudinal inclined 
sealing partition, forming a separate longitudinal inclined 
chamber jirovided at the top with a senes ol apertures 
and eovei.s; through these Hperture.s the scoops can be 
inserted or wit luliawn, without internijitjng the gas 
manufacture. — H. B. 

Gas engines ; Procfss for the utihsaiion of the waste heat 

of marine for the production of .^fcam fioin sea iratcr 

for feeding gas generators. E. ('apitaiiic, (Jerniany. Eng. 
Pat. 22,594, Nov. 4, 1905. Under Int Coiiv., Nov 5, 
1904. 

The hot I'xbaust gases from the engine, or hot ga.ses ftoin 
the gas generator, are led down thnmgli the tubes of u 
boiler, or heat interohangia-, prmlucing steam from the 
sea- water contained therein. 'Ihe steam is utilised in the 
gas generator. A eonstunt How ot fresh sea- water tukea 
plaei' into the interior of the boiler througli a 1 ubular coil 
arranged within an annular jacket siirroumlitig the boiler. 

A corresponding constant stream of the boding, niendy 
slightly eoncent rated, sea- water flows out fiom the top of 
the boiler into the said jacket, and, on its w^ay to waste, 
parts with its boat to the- fresh water Ifowing in through 
the coil.- H. B. 

Coal gas and other gases , Proce.is and apparatus for 

uaffhing or purifying . E. Utt. Zurich, iSwitzer- 

land. Eng. i'at. 5773, March 18. 1905. 

See Fr. Pat. 352,565 of 1905 ; tins J.. 1905, 901. — J. F. B. 

Incandescent light ; Process of generating . 11. Mewes, 

; Berlin. Eng. Pat. 5266, March 13, 1905. 

Hydkoofn, coal-gas, or other eombustible gas, and 
; oxygen, the air, or other gas used as sujiporter of com- 
1 bustion, are enriclied by the addition of volatile. 

I eonibuBtible or incombustible eompoiuulh, “ such as 
i calcium ethyl, calcium methyl, I'alcium ethylate, 
magnesium el-h^d, silicium ethyl, silioium ethylate, borax 
I ethyl, aluminium ethyl, aluminium ethylate.” for the 
J purpose of obtaining light bjy the incaiideseeiiee of the 
liberatt'd particles of imdalhc oxide, &e., without the 
int«!rvotition of a mantle. Burner jets, from which the 
enriched gas and air resiiectively issue, are arranged at 
suitable angles to each other. If desiretl, however, the 
fiames may he directed upon the surface of a mantle oi" 
other suitable solid body.— H. B. 

IGNITED States Patents. 

Gas producer. A. Cerasoli, Rome. U.B. Pat. 815,794, 
March 20, 1906. 

See Eng. Pat. 20,678 of 1903 ; this J., 1904, 816.— T. F. B. 

Qas producer. C. Ellis, Assignor to Combustion Utilities 
Co., New York. U.S. Pat. 816,913, March 20, 1906. 

A GAfl producer is combined with a fuel-burning furnace 
by a pipe connecting the waste-gas outlet of the furnace 
with the producer. This pip© is provided with a valve- 
controlled air inlet, open to the atmosphere, and with aa 
air injector between tW inlet and the producer. — R. L. 
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generator. J. Eadcliffo, Elland. U.S. Pat. 816,123, | 
March 27, 1900. | 

Ske Eng. Pat. 7692 of 1904 ; this J., 1905, 490. ~T. F. B. 

Oas-purifier. F. G. Hobart, Beloit, Wia., Assignor to 
Fairbanks, Morse and Gt»., Chicago, 111. U.S. Pat. 
814,698, March 13, 1906- 

The purifier described is for gas or liquid, and consists j 
of a shell or casing, in winch are a number of removabhi 
trays, closely fitted in the casing and dividing it into 
compartments. In each compartmmit, filt/oring material ' 
18 placed on the trays. A pair of ]»i|>c<s rest on the bottom ' 
of the easing, and pass vertically upwar«ls through the , 
trays, which tit closely round tlui pij)eH. One of the pipes | 
has inlet ports on one side of the trays, and the other ' 
outlet }MirtH on the other side of tlie trays. The pipes 
pass through apert ures in the cover at the top of the easing. ' 

w. c. H. : 

I 

Vacuum lam.ps ; M dhod of producing — . 1). M. Moore, | 

Newark, N.J., AsHignor to Moore Electrical C<».. New I 
York. U.S. Pnt. 8i4,794, iMarcli l:i, l‘.K)0. j 

In the process described for manufacf-ui ing vacuum- i 
tube electric lamps, the interior of the tube is eoated with ' 
an organic substanee, such as a hydrocarbon, vihicli is j 
eltHdrolysed in order to form an atlbeirout coating of ! 
“ fixed solid residue,” on the interior. While the electio- i 
lytic process is being i;arned on, the tube is exhausted and i 
finally sealed off when the decomposition is practically I 
complete." W. (\ H. i 

I 

Fhknch Patents. i 

Fuel; Agglomeration of . {t'tihmtwn of waste. ; 

cellulose lyes.] A. 1^. Tavernier and (’. Oulrnaii, Fr. ' 
Pat. 359,249, Nov. 8, 1905. j 

Waste cidluloso lyes from paper manufaeture are treated > 
with sulphuric aci«l ami concentrated tt) a syrupy ■ 
consistency, then well mixed with about 20 parts of the j 
previously ground and sifted fuel. Tlu; mixture is heutial j 
for 10 miiiutos with direct steam, then formed into a pastil ! 
and pressed m a briquette' })ress under a pressure of 200 | 



hydrochloric acid are [jassed through the chamber. By , 
the action of the acid the cellulose is transformed into I 
carbon and thus made inseluble. The hydrochloric acid I 
vapours are received in water and used again. — K. L. 

Burner ; Liquid fuel . C. Leistner. Fr. l»at. | 

.359,355, Nov. 9, 1905. Under Int. Conv., Nov. 10, I 
1904. I 

ISee Eng. Pat. 24,372 of 1901 ; this J., 1906, 114.— T. F. B. | 


washing chamber as the shaft carrying the discs is lowered 
into or raised from it, each end of tfie shaft is provided 
with a vortical guide rod which sinks into a vortical pit 
or channel in the masonry, keeping the discs clear of the 
latter.— H. B. 

das washing and purifying apparatus. Kirkham, llulett 
and Chandler, Ltd,, and S. Herscy. Fr. Pat. 359,276, 
Nov. 9, 1905. Under Int. Conv., Nov. 11, 1904. 

See Eng. Pat. 24,467 of 1904 ; this J., 1905, 1056.— T. F. B« 

Gases; Apparatus for {automatic] analysis of . 

Monopol Hetriebskontroll-A[)parat e K. Stem bock. Fr. 
Pat. 351>.352. Nov. 2, 1905. XXIII., page 395, 

Filaments of iridnirn for incandescence lamps ; Apparatus 

for baking . 11. J. Gulclver. Fr. Pat. 359,162. 

Nov. 4, 1905. 

The apj)aratus is designed for annealing iridium filaments, 
obtained by mixing liuely-divided iridium with an organic 
agglutimint material, forming the mixture into filaments, 
drying the latter and reducing them m a eniTent of 
hydrogen. An annular oxyhydrogen burusr is suspended 
on a carrier betwii'ii two vertical guides, and can be caumai 
to ascend or de.s(.ie between the guides by moans of 
attached cord.s, working over piilli^ys at the top of the 
guides and emmected to a winding spindle at the base of 
the n})paralus. The burner eoiisists of two eoiicentric 
conieal elmmbers, to one of which oxygcui is led, to the 
olfii'r, bydiogtni, by means of tlcxible tubing ; an annular 
flame IS thus produced, whilst the central space admits an 
upward current of air, and allows the iridium filament to 
pass through, as the burner rises or falls, 3''he filament ia 
HUH|»ended vertically from a thick platinum wire, so as to 
b(> in the eentre of tlic llanus and the burner is raised and 
lowered as tiften as desired, to bake the filament throughout 
Its length. — H B. 

JnrundeHCcncc bodies for electric lighting; Process of 
making — by producing a metallic deposit on a mdol 
core. Siemens utul Halske Act.-Ges. I'r. Pat. 359,339, 
Nov. II, 1905. Under Jnt. Conv.. Nov. 15, 1904. 

Hee Eng. Pat. 23,097 of 1905 ; this J., 1906, 115.— T. F. B. 

flL— DESTRUCTIVE DISTILLATION. 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from page 309.) 

Fine uH)od ; Products of ike distillation of . W. H. 

Walker, E. W. Wiggins and E. C. Smith. J. Amer. 
Chora. Hoc., 1906, 28 (Abstracts) 103—106. 


Gas generator. W. I'owns. Fr. Pat. 359,203, Nov. 7, 
1905, Under Int. Conv., July vS, 1905. 

See Eng. Pat. 14,090 of 1905 ; this J., 1905, 1163.— T. F. B. 

Oas-rctort furnace. Vi. Biieker. Fr. Pat. 359,255, 
Nov. 8, 1905. 

The furnace is circular iii plan, and comprises a scries 
of vertical retorts arranged like a ring in an annular 
chamber in the masonry. In the centre, and below the 
level of the retorts, are a number of generat(A the gases 
from which arc led tlu'ough numerous lli^ into the 
annular retort-chamber, where tlu'y burn on onoounteniig 
streams of preheated air. The chamber is sub-divided 
by partitions to cause the hot gases to pursue a zig-zag 
course round the retorts, and the waste gases finally pass 
off by a central chimney. — H. B. 

Gas washer. Cie pour la Fabr. des Compteurs et Material 
d’Uaines i Oaz. First Addition, dated Nov. 6, 1905, 
to Fr. Pat. 366,721, of Aug. 7. 1905 (this J,, 1906, 11). 

Thi washing wheel referred to in the principal patent is 
here modili^, by substituting discs of glass, arranged 
upon a rotary metal shaft and spaced apart by means of 
leather washers, for the sectors of glass, arranged radially 
round the shaft, as therein described. To prevent fracture 
of the glass discs by striking against the walls of the 


I Tuk distillation was effected in a ndort made from a 
I2-in. wi'oiight mm pipe surrounded by a 14-in. pij)© 
! serving as jacket. Superheated steam was ])assed 
througli the jacket and the iiitorior of the charge, the 
distillation being staited at 175'^ C., whilst after the oil of 
turjientme and rosin oil had come over, the temperature 
was raised gradually to 400“ C. It was found that heart- 
wood was of little value for the production of turpentine 
os compared with stump-wood. The turinnitine obtained 
gave 80 jier cent, of distillaU^ below 163“ C.. had a sp. gr. 
of O’805 to 0*867, and showed a sjiecific rotatory jmwer of 
■f 2S*7“. It contained very little frm^ acid and less than 1 
fH^r cent, of non-volatile matter. The crude rosin, after 
heating to 150“ C. to expel moisture, solidified to a hard 
mass with clear vitreous fracture and of almost black 
colour. It was, therefore, converted into rosin oil, when the 
following products wore obtained : — 

Per cent. Hp, gr. 


Acid liquor JiVHi | — 

llodln spirit 4*40 ; 0-080 

Itosin oil 20-47 , O'OOO 

Blue oil 17*01 0'004 

Green oil 16*62 ! 1*080 

Tar 4*02 ! — 
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the wood was subjeoted 
vy diMtillation with the following results;-— 
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From dry distillation • 
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Lo m.siana ^ pi ( roh. u ni ; Th c 
( • F. Coates. Aiiier 

HNS, 

-1). B. 

■serif's Cnllxy,.n __ — ^ 

Chem. Hoc,, isiod, 28, 3.SI— 


.IltVNjNos 0,1 fuinislied a small q.iantitv of a fraelion 
biiH„,|, having ail odour ol tiir|)eiitine, and uhimatelv’ 
n ter re,x.„ted fraelioiuitloi, under a iiressuiV Id 2 on 
the lollowiiig werjos was obtained ; - ‘ 

Probable formula. M()l. wt, r- h ' 


^ '“[“""■■‘“‘■“i"'"-?! oiU and more frequently 

piinterH ink. Jor its determmation, dimoth vl snlnhatit 
.» r^ominended. whieh dissolves the hTdSrl onrV 

I^trolmirn d htillales and rosin oils. In the method 
deacjibed, a known volume of the oil under examination 
IS added to a, suitable volume of dimethyl sulphate (one 

X'u? m I “‘«l>l-ed^glass oySmleV of 

A graduated so that each division 

equals Oo c.e. Ihe contents are well shaken for about 
one innmto and loft to rest until the two layers have 

tb^fow*^' increase m the Volume of 

the lower Inver mdieatos the quantity of noal-tar hydro 
earboii oil taken up by the snl])},a.te. ^ 

oils in printers' ink, the lamn- 
blaf k eontained therein is stqiatated in the usual maniufr 
If Ihe varnish contain saponiliable jiroducts, 25 ec are 

water-bath with 

1 1 tn solution (80 grni.s. in 

' in-!of . m dissolved 

i o ( “ of r ^ 1 H solution well shaken with 100 

tiuH-M ip ’ ^ V"" ‘^d>oraljon re|a!ated two or tliroe 

; i'T' containing the hyll^r 

, caihon.s IS washtsi with wal<>r. the ether exiHilled hv 

: wilVi'dinl't^Vitdlihan. 

-V-. f: 

ISOK -latent oil of tiirpentim^ ” ; this J 

iHivimtttg,. "tirVh " r, 

i l,i-|Vnlmi..-!:|),"H; '‘'■‘'■'•"’"'""o- Of iiinoline i„ ,,,1 .,f 
Kvoi-inh: PatEvNts. 

A-ifi, /nr lhr or ,hMlthUio„ of peat. M Zli'vliT 

iJruoil.,.rg. (Icrnimiv. Eng. Eat, Ih/lb. ,Sept bf iSJa; 

J HK kiln eonsi.st.s of a vortienl sbiiff li.n-i.v 
oonlrarluins ..vlcnding all tliu way f th" wadsT'f 

thi, l..«..r imit ot ,1m shal,, ... whmlf h,.„:gnLw and L"- 


8p. ar. 


‘MI,,, 

V.illa 

r.nIK 
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181 


per rent 
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M7-(U) 
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per rent 


13*01 
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0*7902«4 4 
0*K140a8 ^ 
0*H378»» ^ 
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11. P. nt 700 mm 
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120*5 
145*7 
108-170 
1 1)8-200 
21.5-217 
235-238 


Mol. refraction. 


1*4200 

1*4.370 

1*4460 

1*4582 

1*4640 

1*4692 


44*96 

48*76 

53*48 

67*98 


vorrespnml „.,1. ,hus., ..t a .n<.tl,vlbn.;<.l„mmam.' hit th.: 

: f 1.::^' niS 

Ihmethyl s,dphitp for ddinmining tar m7.v in admixtvrr 
fait "'oih oil M^atiorir towards 

chiVEVit.:v,^i(ii;YS-207" 

'JiiK fraction from coal tar boiling at 240°— 300‘ C. is 


mV; Wh'w. mid'’ V.'*’*' H'" ■“ ke,.t mi,XVth 

^ * I ^ tiom above throiii/li a liooner * +ba» 
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expulsion being aided by the injection of air. The ! 
ammonium sulphate solution thus obtained ia then, after 
addition of sulphuric acid when necessary, used in the 
eaturator to receive the ammonia evolved as first described. 
Or, the solution may be neutralised by ammonia and 
crystallised. When terrocyanido is present in the crude 
ammonia liquor treated, the liquor may, at an intermediate 
stage of the jirocess, be treated with an iron salt, and after i 
removal of the precipitate formed, the cleared liquor i.s , 
returned to the still in which thiocyanic acid is set free. ; 
If oyaniile be prtisenl, an iron comjxjund may be added j 
to form ferroeyanide ; or sulphur or a polysulphide is \ 
added to form a thiocyanate, with following treatment ' 
as described. — E. 8. ! 

United Sta.te.s Patents. i 

M'ood-still. H. Copilovieb, Hinckley, Minn., Assignor to | 
8tandaid TinjKuitinc Manufacturing Co,, 8l. T*aul, 
Minn. C.8. Pat. 814,1)01, March 13, 11)00. i 

The metal still is cylindrical and has no bottom, but rests ' 
on the iiuisonry foundation. There is an opiming at, the : 
top for i liarging. The lighter products of distillation are ; 
li?tl away by a pqxi situated about halfway up the side ' 
of the still, and the tarry produets an^ drawm olt hy a puie ' 
running downwards tiom the door. — C. E. E. ' 

Cokintj ; Process oj . (h E. Merrill. Peace Dale, R.l. : 

I S. J'at. 816.45.3, March 20, IDOO. j 

A TtoiuzoNTALi.Y uioviiig layer of coal is subjected to j 
successive degrees of Jieat,' winch may be regulated 
independently ol oacli other, so that the dilTcreiit gases in | 
the coal will be given ofl at dcteruiined points. The coal | 
1.S, during its tra vel, iJiotectcd fioiii eonta(;t with the air. A i 
spray ot water plays on the healed mass of coal, and the 
steam generati'd thereby, together with any air wdiicli may i 
be prcM'ul, are remov (sl by suction. -R, ^ 

(Jkumax Patent. | 

/Jfrr// trtiod tar ; Process for prcparuitj an alkali-solabh 

product fxiiii ii'lijch so/ai at the ordinauf 1cm- 

perainu Chern. Eabr, FIorsh('im, Dr. H. Noerdlmger. I 
Cer. Pat. 103,440. Jum; 18, 1003. 

Am, oxygen or ozonised air is hlowm through crude beech i 
wood tnr heated to Pit) 160" C., until the iniHluct is ' 
bohihle m alkalis. When cold, the product is brittle, and ; 
completely .soluble in alkali ; it is said to lesemble colo- j 
phony m maij\^ respects. It has only a hs'ble odour, and 
IS staled to be applicabh* to pliarmaoeiitieal [turposes, and ; 
also m the jiroduetion of colour lakes. Metallic salts can ' 
be obtained in the usual manner from the alkali solution. ' 

— T. F. J1 


to the air, thioindoxyl acquires a red colour, more rapidlv 
in presence of alkali ; and, on adding potassium ferri- 


cyanide to its solution m dilute (jaustie soda lye, red flocks 
of thioindigo separate, 

I'hiqindigq sublimes in long needles and can bo 
distilled in small quantities almost without deeom- 
jiosition. It is extreinoly resistant to oxidising agents, 
anti i.s not acted upon by acids and alkalis, exoopt fuming 
sulphuric acid, with which it yields a soluble red sulphoniu 
acid. With alkaline reducing agents it yields a product 
soluble in alkalis, the solution of which, on exjwsuro to air, 
betjqmes covered with a red bloom, and can be used for the 
dytiiiig of textihi tibres, th(5 shades produced being faster 
oxidising agents than those yielded by indigo. 

Ihioindox^d has [Topertios quite analogous to those 
of indoxyl. With aromatic aldehydes, ketones and 
diketoiies, it yit»kl.s “ thwmdogt nfdcs ” ; with isatin a 
ihtoindirubin ,■ and with benzaUleiiyde and its derivatives, 
yellow orystalliue compounds analogous tK> those obtained 
by Fried lander and Neudbrfer (Her.. IDOt), 80, 1077 ; 1002, 
82, 1837) from ketociimaran, and erront'ously believed to 
be flavone derivatives. 

Arylthioglycvllic acids to be u.sed in the synthesis of 
thioindigo compounds, can he prepansl from thioglvcollic 
acid. H.S.f’H.i.CDDH, from which by the action of 
aromatic iliazo-compoumls, products of the composition 
X.No'^'GHgX'OOH, are obtained, which on heating 
evolve nitrogen, with formation of the corrtisponding 
arylthioglvcollio acids, X.S.OHo.t ’( H)H. They can 
also he obtained in some cases hy the action of nitro 
and halogen derivatives of aromatic compounds on 
thioglycollic acid in presence of alkali or an alkaline salt, 
lor example, dimtrochlorobcnzeno and thioglycollio acid 
111 presence of sotlium acetate in alcoholic solution, yield 
duiitrophenylthxogly collie aad, (’o H 3 ( N()._,)o.S.CHl..C6oH, 
111 . pt. lOS"’ C., whilst o-nitrocliforobenzone or 

o-dinitrobenzeno yields m a similar maimer, m presence of 
potassium hydroxiih^ o-nitroplionyltliioglycollic acid, 
t flH4(NO2).8.(JH.^.0OOH, which, when reduced in acid 
solution, gives the inner anhydride of the ammo-aoid : 

F II ’ ^^2 

^ ■^Xnh.co 

The thioglycollic acid is best prepared bv Holinborg’s 
luetliod (./. prakt. Clicni. [2], 71, 204) from chloroacetic, 
acid and jiotassium xantliatc, the alkylxantho-acetic acid 
produced being deiioinposed by alkalis or ammonia. 

The azo dye.stijtfs produced by the action of diazo 
eompHiiuls on thioindoxyl, give shades very similar to 
tho.se produced by the «-naj)hthol o-azo dyestuffs. —A. 8. 


IV, — COLOURING MATTERS AND 

DYESTUFFS, 

{Continued from page 310.) 

Indxga gnatp ; Sidphnr-contaming analogues of the . 

V. Friedlandor. Her., 1000, 39, 1000—1000. 
Thiosaucylio aeid. obtained from o-thioeyanobenzoie 
acid and sodium sulphide, reacts readily and quantitatively 
with chha’oarctic acid in pn'senee of alkali, juelding 
phenyh hioglycoUic-o-carboxylic acid, 

(^flH4(('UOH)S.CH,,.C()t)H. m. pt. 213” C. (iineorr.). 
By the ai tion of alkali t ins loses water and yields the acid 
yC(OH)., 

XC.COOH 

from which, on heating, carbon dioxide is disengaged, and 
thioindoxyl or a-hydroxx/thiomiphihene 

formed. The latter, when distilled with steam, is obtained 
in long colourless needles, melting at 71° C. On exposure 


I Thiazuics. M. (hiehm and F. Kautler. Ber., 1900, 89 
I 1010—1020. 

1 The authors’ exjHuiments were made with the object of 
1 determining whethei mercaptans and ilisulphides of the 
thiazine series iiossessod the characters of sulphide 
dyoatulls. As intermediate prodiu'ts, ammo derivatives 
were prepared. By the action of alcoholic ammonia on 
Methylene Blue, one dimelhylamino group is replaced by 
an ammo group, an asymmetrical dimelhyltliionino being 
produced, hivre grnis. of Methylene Blue hydrochloride 
(free from zinc) were heated witlriO- 30 o.c. of a saturated 
! ah'oliolio solution of ammonia for four hours in a sealed 
i tube at 140”— 160“ C. The reaction product consisted 
I of a brown crystalline mass, which, on opening the tube, 

I rapidly turned blue. The pure compound was isolated, 
j with suitable precautions to avoid contaiit with air, and 
j was found to consist of the asym metrical dimothyllouco- 
I thionine : 

The corresponding blue dyestuff, obtained by oxidation 
of the leuco oorapoimd in the air, is readily soluble in 
water, and moderately soluble in ethyl and methyl 
alcohols. On addition of alkali, the blue soution of l^e 
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cly«i8tufl immocliatoly turnu ml. Ry using bcnzylammo 
in ]>lace of iiitiinonia, tlio reaction follows a different 
course, beii/.yliuninottdrHiiiethylthiomne b(ung jiroduoed. 

To prepare the iii(U“eaj>tan, Leuekardl’.s process (J. 
prakt. Cluuii., 41, [2], 1711 ; also this J., IKHU, 187) was 
employed. 'I’wo grms. of dimethyltliionine dissolved in 
2(Hi grins, of water were treated with 2 5 e.e. of coiueri- 
Irated hydrochloric acid and 0-5 grrti. ol sodium nitrite, 
dissolved m a small rpiantity of waUu, the mixture being 
cooled. After hall-an-hour, a solution of Ti grins, of 
potaHSiuiii xantlmte in 300 i-.e. of water was ad(le«l and the 
mixture heated tor tour hours on ilie water- lialli. The 
dark violet resin produced, consisting of tlio thioearhonie 
acid ester of the 1 liiazinc-m(*rea.ptan, was liltered ofl, dneil, 
and hydrolysed by siiljiliune acid, when the thuiziiie- 
mereafitan was jirodueed 

K.S.tVS.OCUi5 hHjJ R..SH -f COS-f (\Hr,()ll. 

The authors havi' btani iinahle to obtain the [iioduet iii a 
pure state, hut it jiossi'ssi's the ehuruetiM ist le jiropertu's 
of a sulphide dyestuil. If dissolve.s in sodium sulphide 
solution, with toimation of a leuco-eonipound, and the 
solution dyes «otton a tolerably intense, somewhat dull 
blue, perfectly last to washing. -A. S. 

Mtthylrm (jncn. R. (hiehm and K. Walder. Her, lOOti, 

39, 1020 -1022. 

Jiv the action of nitrons acid on an acid solntion of 
Mothyhmc Hliie, a bluish-green compound, Methylene 
Green, is formed, which has hcmi generally ri'gaided, 
althougli witluiut an^v conclusive evidence, as nitro- 
Mctliylene Itlne. Tlie aiithois prcpareil the nitrate of 
Methylene Green by the action ol sodium nitrite on a 
nitric aoid solution of Methylene Jllue. hroru the nitrate, 
the h} drobroinide w'as obtained, and with this compound 
the amount of hydrogen taken u[i mi reduction w'as 
determined, 'riie results obtained jiiove that Methylene 
Green is the nitro derivative ot Methylene Jllue and not a 
nitroso compound A. S. 

Dyrdnff trwk of Germmty, Foi. Oil. Ann. Sci ics. No. 3.'i4*l. 
The exfxut trarle in dye.stnlf« eontiniics to incTcase. the 
total shipments during ItfOo exceeding those of ISIOl by 
nearly bOOtl tons; the total value of the exjioits during 
the last throe years has been -1903, £0,189,000, 1904, 
£0,255,050; 1905, £7,443.400. Gl these totals, the 

exports of alizarin dyeslutls were valued at £754,550 m 
1903. £741,950 in 1904, and £701,150 iii Jt»0r>; and ol 
Indigo, at £1,034,(K)0 in 1903, £1,084.050 m 1904. and 
£1,384,450 m 1905. 

The imports of dyestutl's into Germany were valued at 
£297,800 in 1903; £282,5(X> m 1904, and £309,350 in 1905. 

rr.R.j 

Cyanines ; Absorpti(jn avd scnsUtsing spectrum of the 
. A. von Hubl. XXi., page 393. 

Knguhh Patents. 

Colouring maiters of the qmnolxne group [('yanine dye- 

duffs] ; Manufacture of blue ami photographic 

mrfaccs sensitised Huotimth. (). Iniray, London. 
From Farbworke vorm. Meister, Lucius uiid Rruiung, 
Hoech.st a/ Main, Gtuinany. Eng. Pat. 10,227, Aug. 9, 
1905. 

Blue dyestulTs, wdiieli pos.sea8 the pro]jerty of rendering 
Biiver halide emulsions liighly sensitive to red light rays, 
ore obtained by tlie actum of alkah on an alkyl halide of 
qumolme or quinaldine (or a mixture of the.se) iii presmuie 
of formahhihyde, or a substance whieh easily generates 
formaldehyde. Twenty-hve parts of quinoline-methyl 
chloride and 30 parts ol p-toluquinaldme-ethyi iodide aie 
dissolved m 500 parts ot water, and boiled for a short time 
with 18 parts ol 40 }>er cent, formaldehyde and 25 parts 
of a 10 jier eent. sodium hydroxide solution. The dye- 
stuffs are soluble in alcohol, and with difficulty m water. 

‘ T. F. B. 

Moisteiiing of .wbstances [dyestuffs] ; Prctcess for facili- 
tating the — — , aral pr^ucts made thereby. C. D. 
Abel, London. From Act. Go®, f. AniUnfahr., Berlin. 
Eng. Pat. 12,965, June 22, 1905. 

The process is described in Fr. Pat. 353,440 of 1906 (this 


J., 1906, 1102). The products claimed arc mixtures of 
(a) Indigo and soap, (b) Sulphur Yellow 11 Extra and soap, 
each ot which is very easily moistened. — T. F. B. 

Anthracene senes ; Manufacture of new conipounds of 

the. and of new colouring ynalters therefiom, and 

their application in dyeing and printing [Anthracene 
dyestuffs]. J. Johnson. London, h’roin Badischo 
Aniliu nnd 8oda Fabnk, Lu<Iwigshafcn-on-Rhine, 
Gennaiiy. Eng. Pat. 14,578, July 14, 1906. 

See Fr. lAvt. 357,239 of 1905 ; this J., 1900, 60.~ T. F. B. 

M cthyhiiit kraquinone ; Manufacture of dcrimtiiss of — 

J. V. Johnson. Jvondon. From Ifadiselie .iVnihn uiid 
Soda Fabnk, Ludwigshafi'ii-on-Rliine, Germany. Eng. 
Pat. 10,032, Aug. 10, 1905. 

^-.Methvlanthkaquinone, or one of its negatively sub- 
stituted diuivativos, is converted by treatment with a 
Imlogmi, into an (•ehnlogeuatod inethylantlunqumono. 
The mono . di- or tri-halogen derivatives may be obtained 
by u.siiig the necessary amount of halogmi. The dihalo- 
geiiaU'd derivatives may be converted, by heating with 
ooueeutnited snlphuno acid, with or without hone acid, 
into aiilhraquinoiie aldehydcjh.— T. F. it. 

Dyestuffs; Manufacture of tnsazo R. 1). Hansford, 

Upper Norwood. From L Cussella und , Frankfort 
on the Maine, Germany. Eng. X’ut. 14,787. July 18, 

1905. 

The dye.stufTs prepared Ijy eomhiniiig dia/.o eoinjiouruls 
with (liamiuodiarylnaphtlialdehydin - 5 - hydroxy - 7 - sul- 
jihoiuc acid (se<» U.S. Pat. 813,15,5 ot 1900 ; this J., 1900, 
200) are Ictra/.otiscd and eombiiu'd with amine.s or phenols 
or their Hul})home aeuls. 'The resulting Insazo dyestuffs 
dye uiimordauted cotton various bright sluules tit red, 
fa.st to w'aHluiig and acids. -'T F. i>. 

/)yestuffs ; Manufaetine of Anthracene H, i<h 

Newton, lAindon. From Farhenfabr. vorm. F Bayer 
und (’o., ElbeifeUl, Germany. Eng. Pat. 18,190, 
Sept. 8, 1905. 

See Addition of Siqit 7, 1905, t o Fr. Pat. .343.008 ot 1904 ; 
Ihi.s J., 1900, 2ti0.— T. F. B. 

Dyes of the iiaplithalenc series; Manufacture of 
o-oxyinontHUo - \V. anti W. h'. Kalle, Biehrich on 

liliiue, (icrmariy. Eng. Pat. 23,034, Nov. It, 1905. 
Under Int Uonv., Nov. 28, 1901. 

The zinc sails of o-hydroxydiazoriaiilithalene compounds 
are readily formed by tlie action of a mtrito on llu> sulplionic 
neids of 1.2- or 2.1- arnmonaplitlioi in presenci* ol zinc 
oxide or ziue hydroxide, ami zinc salt.s. 'Th(‘se zinc 
eoiiipoiuulH may he easily combined with resorcinol, 
dihydroxynaphthalenes, /i-uaph(/hol, iia])htholsiil phonic 
acids. &e ; the ziiio compound of tlie o-hydroxyazo 
dyestuff is thou decomposed by acid. Fifty-live kilos, 
ot 1.2.4-aiiiiuouaphtholHui))hoiiic acid are made into a paste 
with a solution ot bO kihi.s. of zine sulphate in 70 kilos, 
of water, to which has lieen added 15 kilos, of 25 per cent, 
auunoiua solid ion. A solution of 10 kilo.s. ol sodium 
nitrite m tiO litres of water is then stirred in. Diazo- 
tisatioii IS completed by heating for one to two hours at 
40'^' — 5(F (\ The product is neutralised by the addition 
of 60 kilos, of “ calcined ” stsia, and mixed with a hot, 
saturated solution of 33*5 kilos, of /Liiaphthol. The 
combination is completed by heating, and the zinc lake 
is precipitated by addition of a solution of salt, and 
tiltored. When boiled with dilut-e hydrochloric aciil, tlie 
free acid is obtained, which dyes wool from an acid bath, 
bliiish-rcd sliades, converted by chroming mto piue blue- 
black, nnd by treating with copper compounds into reddish- 
violet shades. (Clompart' Fi. Pat. 353,786 and U.8. Pat. 
807,119 of 1906 ; this J.. 1906, 1062 and 1906, 65.) 

— T. F. B. 

Fkench Patents. 

Azo dyestuffs for ivool ; Production of . Soc. 

jiour rind. Chira. 4 Bale. Fr. Pat. 358,844, Jan. 3. 

1906. 

2.4-DiAMrNO-l-PHBNOL is tctTazotised by means of a nitrite 



April 30. 1906.1 


Cl. IV.—COLOURING MATTERS & DYESTUFFS. 


369 


in presence of a large excess of mineral a<M(i, and preferably 
at a temperature below if C, A reddish -yellow solution of 
the corresponding 1-etrazo compound is so obtained and 
18 combined with 1 mol. of an azo-oompouent in acetic 
acid Kolutiou to form intermediate products. These 
intermediate products ore then combined, in alkaline 
solution, with another mol., cither of the same or of another 
a/.o-cornix)uent to form dyestufls of great fastness to 
fulling, light and washing, which vary in shade from 
Bordeaux red to violet. The shades produced are 
converted into violet-hlack to greemsh-blaok shades by 
treatmmit witli chromuiin salts, &e., on the fibre. For 
exanijilo. 10 kilos, of the hydrochlorido of ‘2.'l-diamino-l- 
phenoi are dissolved in u little water and the solution 
cooled to-f)'- 25 kilos, of commercial hydrochloric acid 

are then addtid, and are followed gradually by a 10 per 
cent. HOlutiun of 7 kilos, of sodium nitrite. The solution 
of the tetrazo compound so produced is stable at ordinary 
temiK^ralures. It is combined, in }»ro.scnoo of an excess 
of sodium acetate, with 12-3 kilos, of the sodium salt of 
1.4-naphthol-sulphonie acid. Tn a short tune the formation 
of the red intermediate product is complete. Thi.s is 
then combined, oitbor at once or after separation from the 
alkaline Inpior by tiltration, with 10 kilos, of sodium 
/3-naphtholale in jircsence of excess of sodium carbonate 
in solution. It. is best to gradually heat to 40'^ 0. Finally, 
tile whole is heated to 70 — HO'^ and the finished dye- 
stuff is salted out. It dyes wool from an acid bath in 
bright Jlord(!aux red shades, which are changed by 
subsequent chroming into violet-black shades, very fast 
to washing and to fulling. Dyestuffs with analogous 
^jroperties are obtaitu'd if the 1.4-naphtliolHulphoiiic acid 
IS replaced by 1.5- or 2.6-naphth<)lsulplu)nic acids, and 
also if the /i-naphtliol is replaced by dihydroxynaphtha- 
lenes, such as 2.7-dibydro.\ynaphtlialeue.- - E. F. 

iJf/iMiifj tfmhf solnblc in water, belonging to th> nayhlha- 

lent ftfney, Produetton of an o-hijdroxyinonoazo . 

Fahr. dc Coul. d’Aniline et d’Fxtraits ci-dev. J. 
(Icigy. Ff. Tat. 350.3J0, dan. 17, 1U05. 

Bee Fug. I'at. 1368 of l‘)05 ; this J., 1905, iOfil.— T. F. B. 

DycMuffs , Proeess of making blue ™ --- by oxidation on 
the jibu. Fai'bwcrke vorm. Meister, Imcius und 
Bruiung Fr. Pat. 359,637, .Fan. 28, 1905. 

Bee Fug. Pat. -106 of 1905 ; this J., lOO,!, JOlO— T. F. B. 

Jjyentufj of the triphcnylmcthane ffcrieK ; Production of 
ntw -. Act. fill- Aniliii-Fahr. Fr. Pat. 359,002, 
Oct. 30, 1905. 

Twe phenyl ether of o-aminophenol-p-sulphomc acid 
(“ l-aniino-2-}ihcnylctlior-5-sulplK)nic acid ”) 

(OCftflf,) (SO3H), is lamdcnscd with teiraethyldiamino- 
diphenylcarbiuol. A second sulphonic acid group 
is introduced into the product ; the- amino-group is 
replac<‘d by liydiogcti and the ilisidpbotmted leuco- 
comjiound is then o.xidised to the corresponding dyestufl’. 
For exatujile : 75 parts of tidraethyldiaminodiplu nyl- 
i-arbiiiol and 54-5 parts of the phenyl ether of o-amino- 
phenol-p-.siiljihonic acid arc dissolved m 50(f parts of 
water and 32 parts of sulpliuric acid of 66° B. The 
whole IS then lieated to 515° — 100° C- for 24 hours. On 
eoohng, the sulphatu of tlie product of condensation 
separates in ciystals which are filtered off, washed and 
dried. One liundred parts of this product are boated with 
200 (larts of 100 fs-r cent, sulphuric acid to 60" — 70" C., 
until a sample is completely soluble in water. The mass 
is then diluted with 300 to 400 parts of water and cooled. 
The greater yiart of the disulphonic acid separates on 
cooling. Beventy-niuo parts of the sodium salt of the 
disulphonic aciil, of 87*6 per cent, strength, are dissolved 
in a mixture of 20 jiarts of sulphuric acid of 60° B. and 
180 parts of water, and are diazotieod by means of a con- 
centrated solution of 7 parts of sodium nitrite. To the 
solution of the diazo oomjKuind so obtained, 200 parts of 
alcohol and then about 3 parts of cuprous oxide are 
cautiousl}" added with shaking. When all the nitrogen 
has been exyicllod, the alcohol is distilled off, the solution 
filtered, and oxidised with lead peroxide and sulphuric 
43icid. By filtering from lead sulphate and drying, the 


dyestuff is isolated. It dyes unmordaiited wool in 
greenish-blue shades from on acid bath. The dyeings are 
even, bright, and fast to alkalis.— F. F. 

Aminonapfdhols ; Production of . F. Sachs. 

Fr. Pal. 359,064, Nov. 2, 1905. Under lut. Uoiiv., Dec. 
7, 1904. 

Aminonai*jitiioi.s are prepared by heating the corres- 
ponding uaphtholHulphonic acids with sodium amide. 
Ill tins way the sulphonic acid group is replaced by an 
amino group, and good yields of arainonaphthols are 
obtained. Diluents may be used. .For example, an 
intimate, woll-rlricd mixture of 2-iiaplithol-7-sulphonato 
of sodium, naphthalene and sodium amide is introduced 
into a ves.s(d lieated to 200"— 230" C. and mamtained at 
that temperature for one to two hours, 'i'he melt is then 
jioured into water, tlie napht halene distilled off in a current 
of steam, the resithie neutralised and 2.7'aminouaphthol 
separated by filtration. In some oases molecular trans- 
formation takes jilace and the I'csultiiig aminonaphthol 
has not the ammo-group in the same yiosition, relatively 
to tlie hydroxyl grou]i, as the sulphonic acid group in the 
original molecule. For example. 2-uaphtliol-6-sulphonio 
acid yields 2.6-ammonayihthol and 2-naphthol-8-8ulphonio 
acid yields 2.5-ammonaphthol mixed with other isomeric 
compounds. F, F. 

Uekman Patents. 

NitroniUhraguinoncsulplumic ands ; Process of preparing 

J.5- and 1.8 . Farbeufabr. vorm. F. Bayer und Co. 

tier. Put. 164,293, Jan. 18. 1903. 

By nitrating anthraiiuinone-tt-sulphonic acid, a mixture 
of 1.5- and 1.8.nitroanthraquinonesulphonio aoids is 
obtained : it can be readily riisolved into its components 
by reason of their ditTereni solubilities. — T. F. B. 

Phtnylgiycin ; Proccfis of preparing F. Lippmann. 

Uer. Pat. 163,515, June 9, 1903. XX., page 392. 

l.'S-DialkylptfrogaLlol ethers ; Process of preparing . 

Busier Chein. Fabr. Uer. Pat. 162,658, June 16, 1903. 
X\‘.. page 393. 

p-Acidylamino-o-ammophenols and their derivatives; 

Process of preparing . Farbwerko vorm. Meister, 

liUcius und Briming. thu*. Pat. 164,295, Aug. 6, 1903. 

c p-DiAMiNOPHKNOi, uiid its derivatives are converted 
into the coiTcspondmg p-acidylamino-o-aminophenols by 
treatment, in neutral or acid aejueous solution, with the 
j calculated quantity of acidylating agent. The resulting 
derivatives, being o-aminoyihenols, are of value in the 
production of mordant dye-stuffs. — T. F. B. 

t:i.p^ilroAdHnizald<‘hyde -'"2- sulphonic acid; Process of pre- 

j paring from C}-nitro'2-chloro-]-hcnzaldehyde and 

, alkali sulphite. Fuibwerke vorm Meister, Lucius und 
Briming. Uer. Pat. 165,613, Oct. 9, 1904. 

' 2.5 - CiiLOBONiTiiouENZALDEHyDB is converted into 
5-uitrolMmzaIdehydc-2-sul[)houic acid by heating it in 
anhydrous or aqueous alcoholic solution in presonoo of 
suspended alkali sulphite. I'he yield is said to bo almost 
quantitative. - T. F. B. 

a-f3-Dinaphlhazine ; Process of preparing asynmctric . 

Farbwerke vorm. Meister, Lucius und Briining. Ger. 
Pat. 165,220, Nov. 10. 1904. 

Aai'MMETRic rt-/l-dinaphthazmc is obtained by molting 
/i-naphthylamine with an alkali hydroxide : this niethoa 
ia superior to that in which bleaching powder is used, 
since, in the latter case, ohloro-derivativos are formed. 
When nitrobenzono is added to the melt, no dinaphthazino 
is formed, but only «-/3-naphthophenazine. The 
dinaphthazino can bo converted in the usual manner into 
! amino derivatives, which are of value for preparing azo 
dyestuffs : its hydroxy derivatives, prepared by sulpho- 
nation and melting with alkali, are also of value in the 
production of dyestuffs.— T, F. B. 
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(Jhjoirjflic lutti. \(h v^ttrs and amide, and phinylglycin and i 

iin df'rnatncii . Proci:Ms for yrt paring frnm. vxaJic i 

acid and lis dcncaiiVcft by tln'trolyfic ndnetion. ; 
Kinzlbdrger liiid Co. ( Jcr. l^at. St^pt. 10, 1003. 

XX., ]>agti 30‘J. , 

Dyi Htnlf ; J'riici sst of pnjutring a )fd fndphidc — . 

KalJe mi<[ Co.. Act. -Cry. Gcr. Pal 105,007, April 10, 
11)04. Addition to Ger, Pal 15-2,37:1, dune 12, 11J03. 
(See thia d., 1005, 014 ) 

Tjik hydroxyplionvli oHinduline, piejiarcd an deHcribcd in 
Ger. Pat. 10:i,2:i0\)f iU04 (this .1.. P.IOti, 175). ih utilised 
lor the production ot u sulphide d>estulf as descrihed in 
the principal patent. The dyeings obtained witli it on 
wool are mote yellowish red than those iireviously 
prodiued.' T. P. B. 

Dyestuffn ijivnifj gran .shade.', offer cfnomniy , PruCt s.s for 
pnponnij monoar-o — . JlaeliKche Anilin uml Soda 

Fttbiik. Ger. Pal. Kid. OSH, duly 27 . 1004 . 

Sluj’IIomc acids of o-diazophcnols, or of 1.2- t»i ’2.1-diazo- 
uaphthol or their derj\ativcH iiri' combined with 2-an(hrol. 
The resulting /lye.slutls gi\e shades which aie eonvt'rted 
to last bluish-gri'en to yellowish-gi ei'ii on hubHe([iient 
chroming T. F. B. 

V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

{Continued fiom payi 313.) 

raiaphniyUindiumim Jin,nn on ti.SiSiK.s; Prvduclion of, 
and resiHi.s /to - — . 11. Sehmuh Bull. Soc. Ind. 

Mulhouse, 1005, 76, 401 *100, 

'fnji; Hok'i u))}ihcalion in ilyeiiig ami (issue jiriiiting whicli 
the blown eom|iounil juuduced by the limited oxidation 
ol /ephenyleiicilia mine has as yet ictfived, has bt'cn in 
eonjunet ion with Aniline lllack. in dyeing, the black 
resulting lioni the joint oMdation ot a mixtiiie of 
p-plienv lenedtamine and aniline, as Monnel (Gel. I’at. 
4257 ot l.SSti) di.scovered, .showing no tendency to turn 
green on esjiosuK' lo gasidus sulphin compounds. 
Atteinpt.M mane to loim the brown conniound, liy means 
ol iniMureM analogous lo those employed in the pioduction 
in dyeing and jirinting of Aniline Block, have in\ aiiably 
laih (1, owing on the one hand lo tin; compound in ijnestion 
being piciiiaturely generated in the dye-baths and jiriiitiiig 
iinxtui'i'H, and on llu* other hand to the <ot(on tissues 
b(‘eoming injuiiou'^ly acti d upon b\' the minefal ueid 
hberateil 'J hese iIiha^ bin-ks, it is now found, aie ovei- 
come Ity neutruhsiug a tonsiderabh' [lortion of the aeid 
of the diamiiu' salt employeil, oi, belter, by a]»plying tlu^ 
dinmnie base in conjimchoii with amiiiomum ehloride. 
In till' latter ciise, the base acts on the ammonium salt in 
the hteaming o]jcratioii, hlu'iating ammonia and loinimg 
with till' mad tlu' diliydi ot hloruic ol the l,as«’ which, under 
the nitlneme t)t an oXAgen t.iiiK-r. c.f/.. ammonium mela* 
vanatlate, reai ts with the alkali chlorate also jire.sent in the 
lULxtuie, thu.s AieUhng the broAcn compound 'I lie 
tissues aie jiachlt'd ni a solution eontuiniiiu. ])(*r litre, 
ItC 2(1 gi ms em h of />- phenylenediaiidne. ammonunii 
ciilonde and medium chlorate, J- 1'5 grin of “ Kongalite 
C. ’ and Ohio gim ot ammonium nietHA aiindate VMnte 
resists may be obtained upon the tis.sues Avlneh have been 
tlius itadrh d. ami then canduHy dru d at a low teuipeiulure. 
by printing a mixture ot Bongahte C (2t)U gtnis.) and gum 
tlmkeinng gims.). Coloured elleets are produced 

with mixtines similai lo those einjiloyed in discharging 
Parntiilraniitm- Bed, or Avith colour- lakes tixablc with 
albumin, in adrmxtuie aaBIi alkali suljiliwtcs, hydro* 
sulphite- (hypoMiljilnto-) lormaldehyde compounds, &c. 
For flireet punting, a mixture eontamiiig about 2.5 grnis. 
of tbe diamine base ptr litre is made. The hrow'H is 
devi'loped hy str’ammg (he padded or printed tissues for 
a lew minutes. Ihe ti'^sues may, however, be steamed 
for an liour or longei w ithout injury. The brown produced 
is, it IB stated, very fast.- E. B. 


Diphenyl Black ; Prodvctioii of an tiemics prepared 

with sodium ^-naphthokitc. J\l. Richard. Bull. Soc. 
liid. Miilhouse, 1905, 76, 411—414. 

Tts.suE8 prejiared with sodium /Fnaphtholate (hy nieaiiM 
oi a solution containing, per litrr;, 17 gims. of /S-nuphthol, 
19 grins, of caustic soda-lyo at 3b® B. and 8 grms. of 
ammonium ricinolcato) and dried in the ‘‘ hot fine,” are 
printed Avitli dia'zotised p-nitranihne, <ki;., tor red and 
other colours, ami, for a black, with a mixture of 
“ dij»henyl oil ” (45 gnus.), aniline hydrochloride (45 
grins), lactic amd (45 grins), aci'tie acid (bO grins.), 
liydrochloiie acid (12 c.c.), cojijvr sulphide jmstc ( 15 gnus.) 
mixed with vvati'r (20 t;.c,), animouunn chloruh' (15 c.c. of 
' a solution at 25' B.), sodium chloiatc (35 grins ) dissolved 
ill water (100 c.e.), the whole being redueed and thickened 
AVitli star til jiaste (008 grms. ). They are then steamed 
, for one ami a half minutes, passed through a b.Alh ol chalk 
; or of taitar emetic and clialk, AVaslied and soajicii. Instead 
I ot a mixture ol “ diphenyl oil ” and anilnu' hydrochloride, 
‘'diphenyl oil” <>r “ dijilmnyl ba.so ” alone may bo 
eiiipioyeii. the projiortion of liydrochloiie acid taken being 
moiblicd. While, m oidm- to produce Aniline Blai k on 
I tissues prejiared with sodium /Fnajihtholatc, it is necessary 
1 to add lo tin; pinitnig mixtnie sufficieni mmer.d acid to 
combine AMth both the aniline present in (he mixtnro 
' and the soda in I he (issue, whih llu' mi.xturc ot amhne salt 
, and ** diphenyl oil ” rei'ornmciidc il. a black is obtained, 

; by tlw‘ aid of Jess mineral acid tJian is reipiired lo combine 
with the ■■ diplienyl oil. ’ 'J'heie is, tlieiefoit'. no dangci 
' of leiidernig the hbrt; Avhen this mixtine is employed. 

Stiieker considers that the mixture foi bhu f. de.scribe(l 
IS likely to he of seivice in tissue jirmting, inM'-mucIi us the 
method of development of tin* black is simple, the shade 
, of the resulting ^•olonr is sat islactory, and (In < olours 
' assoeuiteil AAith the black aie h'^s tarnished b\ tins than 
they ari' hy tin* l.ogAVood HlacK (“ noir icdnil ') < ommonly 
cinjiloyed. -K. B. 

Naphthyl am me (laid; Jtmehaiijing -- n.th .sodmin 
hyd ro.snlp/nte {hy po.sid jdii/i ), en the /iresinn of eaH.stic 
.soda. L. Baumann and .1. brossairl (ot l.u Sodcte E. 
Xnndd). Hull, Soc. Jnd. Miillionsc, 75 J21 — 424. 

]n a previous communication (iJn.s .1 , 1!'U5, 435) a ini.xture 
, Avo.s dc.sctduul wlncli was cajiablc of ilischargmg 
I Naphthvhimine ('lai<'t, H('lamij)hth_>laminc B< d. Oitho- 
' nitiojihcnctidmc Scuilct and otlu'r insoliihlc azo dycstulls, 
when pniilcd upon cotton tissues dyed with them, and 
steamed. A careiul gnnding of tin* piinling mixture^ 

I Avliieh eontaincd nrnli.sHojA ed mutteis, A\a^ con^dered 
. es.seii1i!d for its .sncee.s.slul ujiplu at ion. It ha^ siini' been 
, foniul (bat a .similar mixture, eonlannng sodium iiydro- 
. sulphite, if not in solution, at least in such an extreme 
state' of ilivjsion that, without gnridiiig, it I'xlubjts no 
teiuhuu V to .scratch the jiiintiiig lollers, h ohtanicil by 
using this eomjiound when it is m a IreshlA ])H‘eipitalcd 
and thcrelort; lelatively [>uro condition, .V white,, 
ilischaigc iiiixluie is jircjinrcd, for example. 1)\ ihssolving 
caustic soda (299 purts), in Asater (100 paits), adding 
glyei-iin (200 [mils), and ire.shly [aoeipitated sodium 
hydrosuljjlnti’, in the form of a [uc.sscd pasti- (.500 jiarts), 
and. iuithei adding, aflei tour lo six lioiii'-, llm k gum 
solution (100 parts). 4 he tissues [irnded with this are 
steamed Joi lour to six mmules, then washed and soajK'd. 
(V)lound dischargi'.s ate obtained by admixing ."iiitable 
dyestuifs with Die white di.sehargc mixtme. - A >Y>.ve 
discbonje, A\ith Gyanosuie soluble in alcohi»l (50 parts), 
dissolved III phenol (150 pans), the solution being mixeil 
with .SOO parts of the white discharge pniit nig-nnxtnre ; 

^ a yellow discharge, with Flavaiithrene G in jmste (150 
parts) ami .S.jO [larts of the white diseharge iinxturo ; a 
; (due di.sfhaige, from i’lienocyanine V concentrated (40 
parts), matle into a jiaste with (iO parts of warm water 
and thus iiitrodueed into 900 parts of the white 
discharge mixtnie ; blue disi harges may also be obtained 
from indigo, but tins dyestnil does not give very satis- 
factory results, owing to the Indigo White ni tla* mixturea 
rapidly becoming oxidised on exposure to an in the 
colour-boxes of the printing machine ; olive discharges are 
produced from mixturcR ol the blue and yellow diseliarge 
I mixtures. It is advantagi'ons to add a little light petroleum 
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to tlio inixtureB to prevent the formation of sodium 
carbonate in them from their direct contact witli air. '.rhe 
discharges are produced by sttmiriing tor four iiiinuteK v ith 
very damp steam. After steaming, tJje 1 issues are passed 
through a 20 jxv cent, solution of aji alkali bichromate, 
washed and soaixal at 00^—70'’ C. 'JVeaiment with 
bleauhing powder solution, to clear tlio w'hites, is unneces- 
sary. The most important application ot the process, it 
is stated, is in the discliarging of tissues dyed with 
Naphtliylamme Claret. Kor the (dreetive discharge oi 
this dyestuff it is pointed out that the tissues, after lieing 
proimred with /^-najilithol, sliouJd not long remain 
unaeveloj^xid. — E. B. 

Naphthylaminc Clard ; IHscharyint/ tM f<wliuin 

hydros'ulphite, tn the- pri ftcnct of ut uiral iron emn pounds. 

L. Baumann, G. Thesmar and A. Jlug (t>f l^a Societe 

E. Zundcl). Bull. See. Ind. MuIIiouhc, 76, 42.^> — 428. 

OB.SEHViNa the relative facility with wdnch a/.o dyestuffs 
oontaiiung nitro groups, a.g., Paruiiitraniline Bed and 
Parariitronajihthylainine ('larel, can be discharged with 
aoilium hydrosulphite-fornialdehyde, tlu* authors tried the 
(dlect upon the Naphthylamine Olari't dyestuff of imxturi-H 
to which “ nitro " comjioundH, sik'Ii uh p-mtranihne, 
nitrobenzene nml sodium nilntc, \v<*re added. 'J'he 
last-named compound, in a neutral inixlnro and in the 
presence of tin iron salt, was tbiiK tound to nul very 
powiu'fully the nsluelion of the dyestuffs in (jiiestion. 
Th(5 jiresence in the pr i n ting -nii.v lure of sudiiiiii ncinoleate 
and sodium citrate i.s further Itivourahh' to the action, 
th(5 former of these salts probably iieutrnh.sing the uoulity 
ot the iron salt employed and tlie latter ])r<‘venting the 
preci[utaiion of iron oxidi' upon the ]irinled tissues. 
Tile preseiK-e of free alkali in llie printing-mixture is 
irijuricuiR, as it causes the ilischargmg pow<'r ot the latter 
to be diminished. As the " catalytu- ” iron salt, feme 
ehlondo is to be preferred to ferrous sulpliate on account 
of its being more readily obtainabl(> in a fairly juire 
condition than the latter salt. 'Bhe two .shHh, how(5Vcr, 
employed in o<j[uivalcnt ipiantities, givi' almost nhuitical 
results. A suitable print ing'iiiixtiin' is eomposc'd of a 
neutral starch-gum ttagaeanlh paste (400 part.s) in winch 
sodium liydrosulpliite-lornialdehyde (“ Hoiigaliti' C." 400 
parts) IS dissolved, and to winch are addeil sodium rici- 
nolcate (80 parts ol a 50 per <'en(. solution), feme citrate 
(120 parts ol a solution pr^‘pan‘d by dissolMug together 
10 parts of feme ebloridc, .‘12 paits of sodium citrate, 
and 24 iiarts of glyeenn, in 48 parts of hoi water), aiul 
sodium nitrite (32 parts of a 40 jier <ent. solution). 'J'Ik* 
discharge is piodiiei'd on steaming for — 4 niumtes 
the tissues printed with tins mixture. After steaming, 
the tissues aie tliorouglily washed and aie then .soured 
with either sulphuric or hyilroohJoric a<'id at J ' Jb, to 
wliicli u httli; oxalic acid may be added. 'I'liey ure again 
washed and then soajs'd A chlorinating ojieration to 
clear the whites is not luu'ded. Exact ileterrninatioiis of 
the length of time during whieli tln^ pruiting-inixture 
remains uridecoinjioHed have not been made, but it is 
stulcd that, provided it be nential, the mixture ajipears 
to keep w^ell. At tlio end of two days, it retains its tull 
jiower of discharging When the soUnim nitrite, m.stead 
tif being employed in the printing-iuixtures. is applied 
to the tissues, in a prejmration solution (see this J., 

17(1), a solution eoiitaining 4 gnus, of the salt per litre is 
used 

Besides discharging Naphthylamine Claret, the discharge 
mixture gives excellent discharges upon tissues dyed 
in Baranitraniline Red, (diloraiiisulim'* Ihnk, Orlhonitro- 
toluidine Orange, Dianisidine Black and Clirysoidine. 
Bronze. It yieki.s imjierfect di.seharges upon Benzidini' 
Puee and Nitrophenctidme Scarlet. 

(Coloured discharges may be obtained by’^ adding basic 
dyestuffs, dissolved in iihenol, together with tannic acid, 
to the white discharge-mixture. Any iron left in the 
printed parts of the tissue, after steaming and souring, 
is removed by pa.ssing the tissues through a dilute, warm 
solution of oxalic acid. The dyestuffs of the GalJo- 
cyaiiin© group, such as Modern Violet, may also be 
employed, without a mordant. Fast Black (“ noir 
reduit ”), a Logwood preparation, being capable of with- 


! standing the necessary souring operations, may be 
printed, along with the white and coloured discharges. 

; ---E. B. 

i Naphthylamine Claret, jJisrharyiug u>ith sodium 

hydrosidphiic in the presence of other comjmunds. H. 

I iSchmid. Bull. Soc. Ind. Mulhouse., 75 , 1906, 429—432. 

Bau.mamn and Frossard (scaled note No. 1496, dated 
Nept. 23, 1904 ; see absijraet above), in endeavouring to 
obtain an alkaline, tuseliurge printing- mixture for 
Naphthylamine Clai'et, free from mat-tors which scratch the 
Hurtaee of the printing rollers (see also tins J., 190G. 170), 
luivo diseovered tiiut a mixture exempt from this defect 
IS produced with sodium hydrosulphite, which has Ix^en 
inanufaet uretl and jirecipitated from solution immediately 
lieforo us<‘. As, however, most jirmtworks are not in a 
position, like the Moscow works (“ La Manufacture E. 
/undel ”), to make the hydroHul)>lute coiniiounds they 
eoihsume, the method desciiluMl is not likely to lx*, of 
general interest. On this account, thi! second process 
, (sealed note No. 1543, dated tfune 29, 1995 see pre<;eding 
I abstract), duo to Haumaim, 'I’hesmur and Hug, in which 
sodium liydrosiilpbite-fornialdeliyde (“ Kotfgahte (’ ”). a 
eompouml whieli is an article of eommeree, is employed, 
will attract more attention. An important advantage of 
this second method is that it ena bit's basic dy<‘stuffs, such 
ns the Mtdhylene Blues, Nile Blues, Auraiiiine, 'riiioffavine 
T, and the 1’hosphme.s, Blieonines mid Rliodaimnes, as 
well as tlie dyx'Htuff's ot the (lalloeyaiune class, to be 
employed in lbt‘ proiJuelion of coloured diseliarges, VVdth 
these ilycstuffs, effects are obtained wlijeli, in point of 
bnlUaiM^y and fastness, rival those alreiwly produced upon 
grounds dyed m Baranitraiiiliiie Red. — E. B. 

Arsenic in wall- paptrs, fabrics, dr. ; Note on the appfC 

cat ion of the electrolytic method to the determination of . 

T. E. 'riioriie. NXlll., jiage 394. • 

Hydrvsulphites and hydroKulphite compounds ; Deter- 
nnnatiuii of — . A. St'y^ewetz and Bloch. XXllI., 

page 394. 

Kmili.sk Batekt.s 

Thrtaih , Mann far! nre of arfifinal . B. Linkmeyer, 

llcrfoid, (Germany. Eng. Pat. 4755, March 7, 1906. 
Under lut. (.’oiiv,, June 8, 1904. 

A ('nruo-AMMOMACAL solution of cellulose is rendered 
buitahle for tlie production ol thitiads by the removal 
of a large pait of the aminoriia |)resciit. 

This IS effected either by in [ecliiig air into the solution 
, or by shaking in contact with air. The process is assisted 
by sufijecting the solution to the action of a vacuum. 

—A. B. S. 

Cdlnlosc threads ; Mannfadurc of lustrous K, 

Linbmeyer, Herford, Uerniitny. Eng, Pat. 47(>5, March 
7, 1905. Under lilt. Uonv., Oct. 17, 1904. 

I A i rriio-AMMONjACAo solution ot cellulose is discharged 
' under pressure int(» a solution ot soda- or potash-lye whicIi 
preci])itates tlu' cellulose, 'riie threads are then treated 
j witli air, w'ater vapour or similar nu'nns to elimiiiate the 
' free ammoiiiM. and tinally washed with a solution of 
: Hulpliurie acid to remove tlie cojiper. A. B. S. 

Wool washing machines, (1. W. and A. P. Tattersoii, 
SiocktoTi, U.H.A. Eng. Pat. 4779, March 7, 1905. 

' See Fr. Pat. 352,153 of 1906 ; this J., 1905, 10(>4.— T. F. B. 

Textile fabrics ; Machines for ica siting and scouring • 

J. S. Ainicy, Kirkhcaton. Yorks. Erig. Pat. 13,053, 
June 24, 1905. 

; 'fwii, three or more series of rollers spaced at suitable 
j diat-ances apart are mounted in bearings above a tank, 

I each seriee eompriaing three rollers arranged one above 
another. Tlie fabric to be washed is passed between the 
middle and one of the outer rollers in each series, a length 
of the fabric being allowed to liang loosely between all tlie 
rollers so that it is immersed in the liquor in its passage 
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through llio macliiiK!. After leaving the last series it is 
passed between tlie middle and seooml outer roller in each 
Hones, the fabric being divided into two or more “ drafts ” 
travelling in ditferenf patlis, and when finally “dratted,** 
the eiidh me fastened together to make an endless fabric, 
which can be jiasHcd through the machine backwards 
anti foi wards as frequently as dt'sired. Jly this arrange- 
ment the material is alteiiiately immersed in tlu' wash 
litnior and then H({ue<ized as it passes from one set of 
rtillers to anotht'r. this aelion„expedil ing the washing 
process ami snhjeetnig the fahne to the. Inpioi whilst 
the latter is fresh ami tnllv active, less stiaj) la'ing required 
than m the jiresent washing machines.-- 1 ), Jl. 

Ttxhlv fihrt.H; o/ blenching . If. Zeitsehner, 

ilelenuhrunn, (h'rmuriv, Eng. Pat. 5200, March 14, 
loorj. 

I'hIs invt'nlion relates to a dry proress of bleaching textile 
iihrt's. aiul consists in snhjeeting them to the action of 
chlorine or other f)leaehing agent in a giisi'ous form, the 
material hmng hnmuhtied to a slight extent by the 
admission of aqueous vapour prior to and during the 
bleaching jirocess. ft is then aired and subsequently 
treated with 'n 5 alrogen gas in conjunction with moist air 
or water va})Our. and is finally siihjccteil to a wet treat- 
ment for the complete removal of tlie chlorine or other 
hleaehing agent. — 1). It. 

C'nlicD and nitnilnr jnbt ir ; ]Wai( rproofiny] PrirUtng - . 
L. Frankenstein, d. VV. Speru'er, 11. Spencer and C. L. i\ 
Lane, ManelicHtcr. Eng. J’at. 9H()0, May 10, lOOr). 
f’HF, eolonr is mixed with a solution of ruhhei tlnnned with 
naphtha to tiu' desired consistency, 'I'his is printed on 
willi engraved rollers or otherwise, and th(‘ solvent 
naplitha is driven oil with fieat. For brigfit colours the 
ruhher is rendered white by addition of zinc oxide or a 
while jiigment. (Keference is directed to Kng. Pats. 
2719 of IHOO, ami 7725 of 1890. )— A. 15. S. 

Dycmg Jl. H. Lake, London. From J. Leontieff, 

St. Jhitorsbnrg. Eng. Pat. 21,937, Oel. 27. 11*05, 
See Fr. Pat. 358,895 of 1905; following these. T. F. IL 

]VaieTpr(><}j fahrlca , Mannjncture of - . A. J. Jioult, 

lauidon. From L. A. Bond, Loganaport, F.S.A. 
Pkig. Pat. 21,125, Oel. 18, 1905. 

See Fr. J*at. 358,019 ot 19t)5 ; tins .f,, UM)0, 313, - F. B. 

Woven fabrics; Filling the poirs of ■ - nifJi pvlrciised 

substances, d. I. oilman n, Fa hr. Germany. Fug. Ihxt. 
23,91 1, Nov. 20, 1905. 

A XVEU ot labrii', which has traversed a ehamher (“on- 
luining the puherised snhstanee and prtderahly jirovided 
with appuratiiH lor stirring the latter, is eaiisc'd to trnvad 
past an adjustable jiad or eiisliion, by wlneli the powder 
on tlie tabne is uniformly distributed, the fabric being 
then passed between eyhiMlers, which press the pow’tler 
into tlH' pores and also serve to impart movement to tlie 
well. ~I>. If. 

llNlTEl) S'lWTES PVTKNT.S, 

Dyeing a pparaius. E. Zillessen. Pas.saie, N.d. P.S. J*a(. 

813.478, Fell. 27, 1900. 

The apparatus eonsists of a nninher of NU})erpoBed, opim, 
relatively shallow' dyeing trays through w’hu'h the fahne 
is passed iii suecession vMtIi the aid of tension -rollers. 
There are arrangements for feeding dyi'ing materials into 
the trays, ei f lier into each tray independently, or in such 
a manner as to maintain a circulation ot dye-hquor 
through the ajiparatns — E. F. 

Dijetng apparalus. E. Zillessen, Passaic, N.J. U.S, Pat. 

813.479, Fell. 27, 1900. 

The arrungemerit desoribed dilTers from that of P.S. J*at. 
813,478 (see preceding abstract) merely in that two 
feed-pipes for sujiplying dye-hquor are attached to each 
tray, one on oaeli side of tlie line of travel of the fabric. 
This arrangemeut is also claimed in the case wdiere one 
tray only is used,— -E. ¥. 


Dye-Vat. F. I. Stone, Atlanta, Ga. U.S. Pat 814,173» 
March 0, 1900. 

The vat eonsists of an outer casing, w-ith a ring at the top, 
having an inwardly inclined flange, and an inner casing 
open at both omls and provided with a support for the 
contents, siudi as a loose bottom with detivchablo sup- 
porting cross bars. Steam can be discharged upwards 
liotw^cen the (wo casings by means of a perforated steam 
pipe. 'I'liere are also arrangements for supporting the 
inner csismg within the outer one. — K. F. 

M lilt icolon red dye iff eels in woollen fabrics, tkr. ; Process 

of producing . M. Beeki'. Hdchst-on-ihe-Maine, 

(I'emumy. UiS. I’at. 815,071. March 20, 1900. 

I'his invention nLites to the production of multicoloured 
cOeets in woollen and mixed fabrics. Animal hair is dyed 
with woollen dyestuffs fast to milling and acid, and is 
then treated with a tanning substance and a metallic salt, 
so ns to render it dye-resistant. This material is then 
w'oiked up with untreated fibre into spun goods or woven 
fahnes, and the latter dyed with ordinary wool acid 
tlyestuffs in an acid bath. Goods or fabrics treated in this 
iiiHiincr and dyed different colours are also claimed, 

— B. N. 

Fibrous inatmal ; Blue and process of dyeing 

same. \. Fussgungcr, Assignor to Farbworkc vorm, 
Meistcr, Lucius uml Bruning, Jluchst on the Maine, 
Germany. U.S. Pat. 8ll),‘457, Marcli 27, 1900. 

See Eng. Pat. 400 of 1905 ; this .L, 1905, 1011.-- T. F. B. 

Colours for printing on fabrics ; Process of producing 

metidlic or lustrous . L. LilierifeJd, Vienna. U S. 

J>a(. 815,000, Man'll 20, 1900. 

See Eim. Pat. 0045 ol 1902 ; this J., 1903, 094.- T- F. B. 

Steaming fabrics. Apparalus for . ('. 11. Fish, 

Lover, N.H. l .S. Pat. 814.124, March 0, 1900. 

The sti'umiiig chamber is adapted to contain slcarii under 
pressure. Tlie tabiie is led into, and withdrawn from 
the cluimher by means of rollers, of which the centre 
one, winch assists both in feeding in and withdrawing 
the fabric is covered with lesilient material. The 
rollers are .so packed that steam cannot escape. —PP F*. 

Fkkm'u Patem’.s. 

Silk; T real nunt of artificial . 8oe. Anon. Fahriqiio 
de Sole .Artifieielle dc Tiibize. Fr, Pat. 358,987, dan. 
7. 1905. 

Nitiuk ELLi i.osK hilk IS Bpiiii (lircetlv Oil fo bobbins, 
wlneli are then placed in a closed vessel, with 
entraiu'c ami exit tula's for liijiiids. The alcohol is 
washed out with w'utiw and may lie recovered by 
snhscqiient reetdif at ion. The nitroeelluloso is (Fen deni- 
trified by suitable li(|uid reagents in the same apparatus. 
It IK first treated with denitrifying liquids w’hieli have been 
aliTwfy used for tlie same purpose, and have, therefore, 
become less effective: and then with successively fresher 
and stronger liquids, until finally freshly prcpareil 
denitrifying solutions are used. The denitrification can 
he perforrneil in tins maimer in one liour. The denitrified 
fibre is washed with water and then bleached without 
removing from the ajiparatus. The fibre is subsequently 
washed and drioil in the same ajiparatus, a current of air 
being used for the jnirpose. The advantages of the method 
are said to be : — Economy ot time and of the liquids 
employed (since they are recovered and re-employed); 
also saving of alcohol, healthier conditions for workmen, 
production of a more regular and stronger product, 
economy of fibre, there being less mechanical manipu- 
lation, and almost complete prevention of danger of 
exidoaion or lire. — E. F*. 

Reeds and similar materials; Treatment of for the 

production of tejctile fibres. C. de Hatvany-Ueutsch. 
Fr. Pat. 368.828, Got. 24, 1905. 

The reeds or other material are treated with sodium 
hydroxide solulioii of I to 2 per cent, strength, at a 
temperature below lOlP C. ana preferably between 60^ 
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and 80® C., the air being fiwt removed by exposure either 
to a vacuum or to pressure. In this way, the material 
is thoroughly impregnated with the solution. The best 
results are obtained by first exhausting the air, then 
admitting the sodium hydroxide solution, exposing to 
pressure and heating. The residue is washed, the water 
removed by contrifugalising or otherwise, and the fibre 
drie<l. The yield of fibre is 30 to 40 per cent, of the raw 
material. — E. F. 

Dyeing animal fibre a ; Method af — . H. R. Vidal 
and (t. E. Junius. Fr. Pat. 350,093, .Jan. 10, 1905. 
Thk sulphide black obtained by fusion of p-aminophenol, 
or of substituted dipbenylamines derived from this 
produel, witli sulphur, dilTers from most sulphide dyestuffs 
by not being precipitated from its solution in alkali 
sulphide solutions by acetic acid, other organii'. acids or 
sodium bicarbonate. 'I'be solulions to which such 
reagents have been adde<l are not greenish but bright 
yellow in colour. Such solutions, m which the alkalinity 
of the sulphides has been neiitralisojl by acetic acid or 
sodium bicarbonate, dye wool in blue sliudes by oxidation 
in the air ui the same manner as an indigo vat. Tlui 
colour develops togt'tlier with, and pioportionally to, 
the oxidation. The method can idso he applied to the 
dyeing of silk.* E. K. 

11*00^ ; Production of violet to blur ahadea on jaat 

to air. Kabr. do (.'onl. d’ Aniline et d’Extruits ci-dev. 
,1. 11. (ieigy. Kr. Pat. H.W.titm. Jim. 27. 1905. 

See IhS. Pat. 794,315 and Kiig. J*al. 1307 of 1905; this 
J., 1905, 841 and 905.— T. F. P. 

Pinaing arrangement for dyc-vnla for piece gonda. J. 

Leontiell. Fr. Pat. 358,895, Oct. 27, 1905. 
Immeoiatki.Y alter leaving the dye-vat the goods are led 
over rollers and through a pan fixed below the dyc-vat 
and filled with water, or hctAveeii sprinkling rollers, or 
through n conihination of pan and sprinkling rollers. 
Instead of being lillctl with water, the )>an may contain 
any solution used for attcr-tieatment of the dyed fabric, 
and is fitted with heating devices, so that hot liquids may 
be cmjiloyed. E. F. 

Dyeing and mercerising ; ll iad'iwt/ of cotton on bobbins 

for . P. Fontaine. Fr. I’at. 359,302, Nov. 10, 

1905. 

The cotton is wamnd on to a pcrfoiatcd tula*, lu’cfcruhly 
<'onical m shnjic and made of a suit a hie metal. The 
larger end of tins tube rests in a groove surrounding an 
opening connected with the liquid supply. A ring of 
felt is placed at each end of the tube m order to kc<»p the 
cotton in place, and the whole niTHrigoinent is kepi in 
position by means of a screw whi< h passes through the 
centre of the lubo, and is fitted with a nut whi<4i screws 
down on a metal plate at the small end of the bobbin. 

- A. P. y. 

Cotton bobbins ; Process and apparatus for dyeing . 

V. Fontaine. Fr. Put. 359,;ill, Nov. JU’, I9U5. 

The apparatus i-onsists of a cylindrical tank W'itli a 
conical bottom. This tank is fitted with an air-tight 
cover, and the c-omcal bottom portion is separated from 
the upi>er part by a diaphragm which is perforated with 
holes to carry the bobbm tubes. The upper and lower 
portions ot the vi^ssel are connected with the two pifa'S of a 
centrifugal pump so that the dyc-liijuor can bo pumped 
through the holes in the diaphragm and so through the 
cotton on the bobbins. A valve is fitted to allow the air 
to escape on runmng m the dyediquor, and there is a 
steam coil for heating the liquid round the bobbins. 

-A. P. S. 

Dyeing machine. P. King. Fr. Pat. 359,334, Nov. 11, 1905. 

The material to be dyed is packed into vessels with 
perforated bottoms, wnicli fit tightly one above the 
other. These vessels are placed in the dyeing tank, and 
can be quickly removed and be replaced by others at the 
end of each operation. — A. B. S. 


Dyeings on /aftn’es ; Production of fast . Badische 

Anihn und Soda Fabrik. Fr. Pat. 359,466, Nov. 15, 
1906. Under Int. Conv., Oct. 30, 1905. 

Tub dyestuffs of the Indantlirene class can be dyed as 
follows : — The cotton is podded with a mixture of one of 
the above colours with a suitable thickening agent and 
! then dried. The treated material is then passed for half 
1 an hour, at 60" "-65° C., through a jigger containing about 
! 300 litres of water, 7 ’5 litres of caustic soda ot 30® B., 

I and 3 litres of a hydrosiilphito solution prepared by 
mixing together 3*3 kilos, of bydroaulphite P.A.S.F., 25 
litres of water, and 1 J litres of caustic sofla ol 30" P. 

The maUuial is rinsed and passed through a bath of 
1 weak sulphuric acid (2 c.c, juir litre), rinsed again, and 
I Boa)>eil at tlio boil.- A. P. S. 

I 

1 Velvet ; Printing and embossing . F. Boyer. Fr. 

j Pat. 359.164, Nov. 4, 190.5. 

j A VKI-VET with the pile lying dowm is printed by means of 
I an engraved plate charged with the requisite colour ; 

1 without removing the velvet from the press, a second 
engraved plate is applied to its hack surface. The 
jirojeeting portions of this jilate are fitted with felt or 
Himilar substance and impregnated by contact with water 
thickened with starch or otherwise, riy contact, the 
[ moisture passes into the velvet, und the pile thus softtuicd 
becomes en*ct, — A. J>. S. 

I Aldehyde dirivativcs ; Production of and their 

application as discharging agents. Badische Anilin 
{ niul Soda Fabnk. Thud Addition, dated Oct. 28, 
1906, to Fi. J*Ht. 350,tK)7, Jan. 7, 1905. Under Int. 

I Conv., Aug. 18, 1906. 

I See Eng. Pat. 21.538 of 1905 ; this J., 1906, 15.— T. F. B. 

VL~C0L0URING WOOD, PAPER, 
LEATHER, &c. 

{Continued from page 313.) 

j United States Patent. 

' Dyiing leather. 11. Pieder, Osterwieck, Cormany. U.S. 
i J'at. 816,378, March 27, 1906. 

! See Addition of Maich 13, 1905, to Fr. Pat. 291,366 of 
, 1899 ; this J., 1906, 968.- T. t . B. 

i 

I FftWNcu Patent. 

' Slicep-sknis, goat-skins, d c. ; Printing of tawed or tanned 
. H. C. P. Sardine. Fr. l*at. 359,381, Jan. 20, 
1905. 

The skins, either tawed or tanned, are printed with the 
required colours in suitable patterns. — A. B. b. 

i 

! VII.— ACIDS, ALKALIS, AND SALTS, AND 
NON-HETALLIC ELEMENTS. 

{Continued from page 316.) 

11 ydio sulphites and hydro sulphite compounds i Determina- 
tion of . A. Seyewetz and Bloch. XXI 11., 

page 394. 

Sodium sulphide ; Analysis of commercial - — . R. Blondel. 
j XXiU., page 394. 

I 

Enulish Paten T.S. 

Absorbents for gases or vapours and the appltcation thereof 
for purifying or recovering gases or vapours, or like 
purposes; improved — — • J. Dewar, Cambridge. 
jd<ng. Pat. 7808, April 12, 1905. 

The claim is for the substitution of certain earthy oxides 

D 
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for the charcoal used in the process described in Eng. Pat. 
13»h38 of 1904 (this J., 1906, 793), and for the absorption 
and recovery of gases or vapours by such oxides at 
ordinary or lower temjjeraturea. The recovery of the 
absorbed gases or vapours from the oxide is ettected by 
heating, extraction with suitable solvents, or by treating 
the oxide with some suitable agent to convert the vapour 
into another substance which may be ■subsequently 
^covered. The earthy oxides include those of aluminium, 
iron, chromium, thorium, magnesium and silicon, and the 
patent-ec states, as a guide for tlie proportions to be used, 
that he has found that 10 grms. of anhydrous substances, 
cooled to the tcm|M)raturc of boiling liquid air, will absorb 
the following volumes of air, measured at 0” (\ and 700 mm. 
pressure Alumina, 1000 c.c. ; 8ili()a, 400 c.<‘. ; ineer- 
ochaum, COO c.c. ; magnesia, .300 c.c. ; iron oxide, 180 c.c. ; 
thoriri, J.50 «*.c. I’lic most suitable tcnifierature at which 
to use the oxides js said to he about -20*^ C!. \V. H. ('. 

Lime kilns ; ('onstrurdon and arrnngemerd of . 

S. W. tShoop, Altoona, T.S.A. Eng. Pat. 10,893, Aug. 
21, 1905. 

See U.S. Pat. 7^^7..537 of liM)5 ; this J.. 1905, 909.-~T. F. B. 

Sulphate of ammonia ; Method of mamijacturinq - — . 
J. (Irosaniann. Eng. Pat. 20,837, Get. 14, 190.5. 
III., }>age 300. 

Hydrogen peroxide ; Producing [elect rolyticallyX 

(1. Teiehncr. Eng. Pat. 24,507, Nov. 27, 1905. XIA,, 
page 379. 

United States Patents. 

Zinc sulphate solution ; Apparatus for converting — — 
into zinc oxide. (\ E. Dewey, Assignor to the American 
Zinc and Chemical ('o., IJeiiver, (*olo. U.S. Pat. 
816,510, March 20, 1900. 

The apparatus comprises a calcining chamber and an 
evaporating chamber, botli having open ends, and the 
axes of wliich arc m line. The two chambers can bo 
rotated inderH-ndcntly, and are so mounted that, one end 
of one chamber is as close as possible to one end of the 
other chamber. A fire-box or otlier source of heat is 
provided at the end of ll\e ealciniug chamber remote from 
the evaporating chamber, and a dust-chamber at the end 
of the evaporating chamber remote from the calcining 
chamber. Tlie zinc sulphaie solution is fed into the 
evaporating cliainber at the end adjacent to the itiist- 
chamber, ami means are firovided, outsiile the chambers, 
for transferring the material from the evaporating 
chamber to the calcining cliamber. — A. S. 

Nitrogen : Apparatus for producing pure . G. Linde, 

Munich, Germany, Assignor to F. Brush, (’leveland, 
Ohio. U.S. Pat. 815,(H)1. March 2U, 1900. 

See Eng. Pat. 1 1,221 of HMi3 ; this J., liM)3, iK>7.— T. F. B. 
Fkencu Patents. 

Sidphuric acid : Concentrating . A. (faillard. Fr. Pat, 

359,442, Nov. 14, 1906. 

The sulphuric acid to )'e concentrated is delivered into a 
pulveriser placed iii the upper part of u tower constructed 
of| acid-resisting material and cased with lead. A coke 
fir© is maintained at the bottom of the tower, the heated 
air and gases from which, circulating up and down, 
mingle with the suspended acid particles, together with 
whi^ they are drawn through a second (lead) tower, 
in w’hicli condensation of the concentrated acid takes 
place. — E. S. 

Peroxides : Preparation and ^rification of . Soc. 

Anon, les Eiablissemeiits Poulenc Fr^res. Fr. Pat. 
359,623, Jan. 24, 1906. 

BAiUVM peroxide, mixed with a little water, is added 
progressively to concentrated nitric acid contained in a 
vessel provided vitii a meohanioal agitator, the tem- 


perature being maintained below 10° C., and the additions^ 
being continued until the acid is nearly neutralised. The 
crystals of barium nitrate that form are separated from 
the accompanying hydropn peroxide. The latter ia 
completely neutralised by baryta water, and then sodium 
phosphate solution, or a milk of barium phosphate is added 
until the precipitate formed ceases to be coloured bv iron. 
The filtered li(|uid, still containing in solution barium 
nitrate, is distilled in vacuo to obtain hydrogen peroxide 
solution of over 60 vols. strength, the distillation being 
assisted by the introduction of a little steam. Pure zino 
peroxide may ]>e obtained by dissolving a salt of zinc in 
the solution thus produced (or in a more dilute solution) 
and precipitating by an alkali. The same process is 
available in obtaining other metallic peroxides. — £. 8. 


VIIL--GLASS> POTTERY. AND ENAMELS. 

{Continued from page 316.) 

Class ; New method of making . 

The United Stat^^s Vicc-Con.Mul at Niiremberg reixirts anew 
invention in the glass-jilate industry. It is the invention 
of Mr. Fourcault. a Belgian, who has sold his patent to the 
European syndicate of plate-glass manutacturors for 
£11H),400. I’his syndicate consists of German, Ironch, and 
Belgian manufacturers, and one Bohemian factory. 
Hitherto, in the making of window glass the molt«*n 
substance has been blown into cylinders by glass-makers’ 
pipes, and subsequently liattentHl, while in the making 
ot plate glass the viseid mass was cast from the pots ana 
rolled. The new invention draws the molten substance 
from the pot and conducts it between rollers lying side by 
Bide. Seventt*en pairs of these rollers arc built up tower- 
like above the pot. The liquid mass cools on its way 
between the rows of rollers and comes out from them 
polished on both sides, in any desired thickness (this 
being regulati'd by the relative position of the rollei's), 
beautifully flattened and ready for use. At jiresont, 
dimensions of from 1 to 4 m. can be made. One early 
ivsult is ex|K*et(!a to bi^ that the manufacturing of jilate 
glass of 4 m. and less will undergo an entire change, 
os the making of glass plates will come ehioHy within the 
scope of the plati'-glass furnaces. 


French Patents. 

Ceramic industry ; Mechanical washer for earthy materials 
for the. — . M. Boubaud. Fr. Pat. 359,549, Nov. 4, 

1905. 

The washer described consists of a vat, the bottom of 
which is shaped thus : • in section. Two shafts are 

mounted longitudinally on the top of the vat, to each of 
which a toothed wlieel is keyeil ; the wheels are of equal 
size and engage each otlier, one being driven by a pulley 
and belt. Straight or slightly-curved arms or paddles 
are fastened to the shafts, and spaml in such a way that 
the naildles on one shaft, as it rotates, pass between those 
on tlie other shaft. By the slow' and regular movement 
of the paddles, all the light particles contained in the 
mixture are brought to the surface of the water during 
one-half of the period of rotation, and during the other 
half, enough time is allowed for the heavy particles to 
sink.- W. a H. 

Earthy body that can be cust LShp] for artistic and industrial 

objects ; Process for the preparation of an . 

C. Muller. Fr. Pat. 359,370, Nov. 11, 1905. 

The mass for the oaBtin|f of various objects in moulds is 
composed of magnesia, chalk, ground minerals, 
magnesium chloride, &c., together with ammonia, which 
renders the mass gelatinous and prevents the deposition 
of the heavy particles in it, and the separation of a watery 
layer on the top or bottom. — W C, H. 
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IX.— lUILDlHG MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{CorUintied from page S17.) 

ENGuaH Patent. 

Loam^ clay and the like ; Machinery for preparing or 

treating . P. Baur, Brugg, Switzerland. Eng. Pat. 

20,296, Oct. 7, 1906. Under Int. Conv., Dec 3. 1904. 

The material to be worked in placed in the upper space 
between two adjacent cylinders revolving towards each 
other, and is thus pressed through holes in the walls of on© 
or both cylinders into the interior, emerging by the ends, 
which are left open. The bearings of one cylinder are 
held and forced towards the otlier cylinder by moans of 
springs, but are capable of sliding away from it, so as to 
allow any hard substances in the clay, such as stones, 
which cannot pass through the holes in tlie cylinder walls, 
to fall through between the two cylinders. — A. G. L. 


United States Patents. 

]\'ood ; Method of preserving . J. B. Cartl, (Uiicago, 

III. l^S. Pat. 816,464. March 20, 1906. 

The wood is placed in a closed recejitacle hlled with a 
mixture of liquids of different specific gravity, e.g., a 
solution of zinc chloride and creosote. Pressure is applied 
to the receptacle and at the same time the liquids are 
caused to circulate through it, and, after the impregua- 
tioii is finishetl, are forced out of the receptacle into a 
reservoir by means of air-pressure. — A. G. L. 

Building material. C). M. Uepew and H. E. McCoy 
Assignors to i^uinice 8toiie Construction (-o., all of 
San Prancisco, Cal. U.S. Pat. 816,801, March 20, 
1906. 

The building material consists of a mixture of volcanic 
pumice of nut size and containing about 20 per cent, of 
alumina, besides silica, iron oxide and alkalis ; scoria 
crushed to about the consistency of ordinary sand, con- 
taining about 27 per cent, of alumina, and which when 
ground is of dark colour, does not dust or powder, and 
has sharp edges and angular surfaces ; and Portland 
cement. • A. G. L. 

Cement ; Manufacture of hydraulic , and apparatus 

therefor, B. Enright, Fordwick, Va. U.S. Pal. 
816,080, March 13, 11H)6. 

The process described consists in passing the highly- 
heated products of combustion and decomposition 1‘rom 
a rotary clinker- forming cement kiln, through an incan- 
descent charge of fuel and cement-producing material in a 
vertical kiln. By tlie partial or complete calcination of 
the material in the vertical kiln, the carbon dioxide 
issuing from the rotary kiln and that produced in the 
lower jmrt of the vertical kiln are reduced to carbon 
monoxide, which is collected and utilised, and the cement- 
forming material obtained from the vertical kihi is also 
used. Tlie contents of the vertical kiln are maintained 
at such a temperature and under such conditions that the 
reduotion of the carbon dioxide can take place and at 
the same time the partial or complete calcination of tho 
cement-forming material. As an alternative, a relatively 
small proportion of fuel may be employed in the vcitical 
kiln, and the resulting gases, including those from tho 
rotary kiln, may be passed through incandescent fuel to 
effect the reduction of the carbon dioxide. The chief 
components of the apparatus for carrying out tho process 
are a rotary kiln, ociuiectod at its upper end with a 
separating (jhamber, which in turn is connected with the 
vertical kiln. Chambers containing coke or similar fuel 
are also connected with the separating chamber and with 
the vertical kiln, and means are provided for directing the 
products of combustion from the rotary kiln, or gases 


issuing from the vertical kiln, through either of the cham- 
bers containing fuel. The separating chamber is pro- 
vided with an emergency stack, and steam and an air- 
blast can be supplied to the lower portion of the vertical 
kiln, from which means for carrying off tho gases are 
provided. There are air-inlets into the vertical kiln, and 
absorbers connected with it and the air-inlets ; and 
means are provided for passing the gases issuing fiom the 
vertical kiln, and also the air admitted to it., through the 
absorbers. The two kilns are separated by a damper, 
and a compartment, separated from the vertical kiln by 
doors, is arranged below the latter, as a receptacle for 
the calcined material from it. A ring with an inclined 
periphery is secured to the rotary kiln, and a similar ring 
attached to the separating chamber fits the former ring, 
to exclude air from the separating chamber. — W. C. H. 


Cement : A ppiratus for making . H. C. Carpenter, 

Ithaca, N.Y. U.S. Pat. 816,680, March 20, 1906. 

See Eng. Pat. 4821 of 1903 ; this J., 1903, 951.— T. F, B. 


Kiln : Rotary cement . H. Hitzol, Assimor to 

Alpha Portland Cement (’o., both of Alpha, N.J. U.8, 
Pat. 816,706, March 20, 1900. 

In combination witli the rotary kiln there is arranged a 
hood with an air-chamber in it, a blower, a pipe leading 
from the hoot! -chamber into the blower, an exit- pipe 
leading from the blower through the hood into the kiln, 
and a pijie communicating with the blow'er and with a 
source of powdered fuel. Within this last pip© there is 
placed a rotary screw conveyor, the speed of which, os 
well as that of the blower, can he regulated so as to furnish 
oitiier a uniform or varying quantity of fuel.— A. G. L. 


Fubnch Patents, 


Emery; Process for the manufacture of artificial — ♦ 
A. Gaoon. Second Addition, dated Oct. 30, 1906, to 
Fr. Pat. 332.770, Juno 4, 1903. (See this J., 1903, 
1294 ; and Eng. Pat. 23,492 of 1904 ; this J., 1905, 92.} 

Acooudino to the present Addition to the original patent 
the bauxite employed in the manufacture of artificial 
emery is previously dehydrated. In order to economiso 
the fuel required, the dehydration is effected by placing 
the bauxite above the materials that are being fused to 
produce the emery, with or without some separator. 
Further, the artificial emery produced is subiec^ to a 
second fusion, whereby the quality of the product is con- 
siderably improved. Wa«te chips, Ac., obtained in the 
manufacture are also re-fused, either by returning them 
direct to the furnace, with fresh flux, or by making them 
into cakes together with useless emery dust, and treating 
these cakes (done in the fusing furnace, or mixing them 
with the fused emery before subjecting the mass to the 
second fusion. The waste is thus worked up again into 
useful emery blocks. —W. C. H. 

Moulded bodies [of silicon carbide.] ; Process of making 

solid . Gebr. Siemens und Co. Fr. Pat. 369,200, 

Nov. 9, 1906. 

See Eng. Pat. 21,347 of 1906 ; this J., 1906. 122.— T.F.B, 


Wood : Process for the impregnalion of . Act, Ges. 

fiir mechanisohe Holzb^rbeitimg A. M. Luther. Fr. 

Pat. 369,493, Nov. 16, 1906. 

By this process the wood is impregnated with molten 
sulphur, and not with any substance dissolved in a m«ti* 
struum, which has to evaporate, and thus tends to leave 
empty spaces. Wood is immersed in sulphur, heated to 
about 140° C., until the bubbling ceases, when the tem- 
perature is lowered to 110° C., and tlie wood gradually 
withdrawn from the sulphur. On cooling, the Sulphur 
that has penetrated the pores, solidifies.— VV. C H. 
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X^ead and sulphur. K. Frjodricb and A. Leroux. Metal- 
lurgie, 1905, 2, 530—539. Chem. Contr., 1906, 1, 1086 
—1087. 

Thb authors have prepared a melting-point diagram for 
lead-BuIphur alloys (obtained by fusing together pure lead 
and pure natur/ii galena). The results, as also the miero- 
struoture of the solid pro<luctB, show that the statement 
of Bredberg (Annalon, 9, 274), as to the formation of the 
compounds, Pb„S and Bb^S, when lead and lead 8ul])hide 
are fused together, is incorreet. The only eompound of 
lead and sulphur formed in mixtures eontaining fromO'Oto 
13*5 |)er cent of sulphur, is the sulphide, PbS, whiidi begins 
to crystallise at 1103“ C\, whilst the eutectic mixture 
solidities at about 327“ ('. -A. S. 


Copper and sulphur. E. Heyn and 0. Bauer. Metal- 
furrie, 1900, 8, 73—80. Science Abstracts, 1900, 9 A, 
176—177. 

Copper and cuprous sulphide arc not mutually soluble in 
all proportions, so that fused alloys of copper and sulphur 
at certain concentrations (vit., with more than 9 per cent, 
of cuprous sulphide) form two layers, the lower one being 
richer in copper. No mixed crystals of copper and 
cuprous sulpmdo are formed, but there is an outectio 
containing 3*82 per cent, of cuprous sulphide. Solid 
alloys containing less than this amount of cuprous sulphide 
consist of crystals of copper surrounded by the eutectic, 
whilst alloys richer in sulphide consist of crystals of the 
latter embedded in the eutectic. Sulphur dioxide alone 
does not attack copper at temperatures between 900“ and 
1 KKB r., but in piesenoo of a reducing agent such as carbon 
or hydrogen, cuprous sulphide is formed, ('uprous sulphide 
at its melting- point cannot oo>exiHt with cuprous oxide ; 
the two compounds react witli foniiatirm of copper and 
sulphur dioxide, until the sujiply of one is exhausted^ 


P/iosphorus ; ).nfluenci' of on ihc soiuhility of curhon 

in iron. F. Fettweis. Metallingic, 1906, 3, 60 — 02. 
Science Abstracts, 1906, 9A, 174 — 175. 

The author rejs'ated Stead’s ex|)erimentH (this J., 1900, 
1019), taking special precautions to ensuro the saturation 
of the iron with carbon, and making n'-detcrminations of 
the phosphorus in tiacli alloy produced. He concludes 
from his results that Stead’s alloys were not com}ih'tely 
satwaied with carbim. Alloys containing 15*H jier cent, 
of phoBp]K)ruB, corresponding to the coinpound. Ft'^P, 
couki not be obtained free from carbon, and it ap^icars, 
therefore, that iron phosphide is capable of dissolving 
a small quantity of carbon. This view also affojds a 
rational explanation of the jirojiortions of carbon lu other 
iron- phosphorus alloys. — A. S. 


Copper watte; lioasting of , with uiilimUion of the 

furnace gnttes for the wanufadvre of nnlphunc aetd 
to he used in the extractwn of copper from loic-grade 
ores. A. Clniehling. Hesterr. Z. ilerg. Hiitt., 1906, 
64, 69- 73, 88—90. Chem. Ceiitr., 1906, 1, 1060—1061. 

Low-orxde oxidised and mostly siheious co[)])er ores 
containing, on the average, 2—5 per cent, of eopix-T, are 
abundant in Chile. They arc easily accessible, but liave 
not hitherto been utilised, owmg mainly to expensive 
freight charges. The author gives an account of the 
reamts obtained at a works crecUKl at Cuayacan, for the 
“ Sociedad cliilena de Fuiidtciones in \'alparHiHO ” for 
the }turpoHe of working up eopjKjr matte, with utilisation 
of the furnace gases. The matte contains 40— 50 jier cent, 
of copper, 22—27 of sulphur, and 23- 30 of iron, and also, 
on the average, 150 giins. of silver and 5 grins, of gold 
per metric ton. It is roasted in muffle furnaces similar 
to those used for roasting zino blende anti pyritic ores. 
The roasted product is then mixed with silioious oxidised 
copper ores (containing not- less than 6 per cent, of copper), 
rich slags anti charcoal, and smelted m revt'rberatory 
furnaces to a crude copper of 97—98 per eout. purity. 
The furnace gases, after leaving the tfuat-ehamlier, are 
drawn through a lead tower, tilled with coke, over which 
water or dilute sulphuric acid is caused to ti'ickle. The 
acid wash takes uji copper (0-25 to 1 grin, imw litre), 
which, together with arsenic, is separated by treatment 
with a dilute solution of calcium 8ul})hide. The washed 
gases are dried by sulphuric acid, heated in a system of 
horizontal w^rouglit iron tubes and then passed into a 
contact- chamber for the manufacture of sulphuric acid 
by the fSchroi'der-drillo process (Eng. Pats. 26,158 of 
1898; 17,034 of 1900 and 10,412 of 1901 ; this J., 1899, 
684; 1901, 670; 1902, 344). In the reaction chamber 
the temiierature rises to 560° C. A yield of 90 — 96 per 
cent, of the theoretical amount of sulphur trioxide is 
obtained, and it is stated that in 24 hours, 2260 kilos, of 
commercial acid containing 93 to 96 per oent. of sulphuric 
acid can bo obtained with 1 kilo, of contact material, with 
a consumption 0*76 kilo, of fuel jier kilo, of acid.— A, S. 


Cadmium ; Comhuslion of . W . Manchot. Ber., 

1906, 89, 1170—1171. 

If a small blow-pij>e flame be directed on to the surface 
of molt-en cadmium, and the ])jodu('ts of combustion 
collected in a beaker, then, on mlrotluciiig an acid solution 
of [HitaKsium iodide into the beaker, a blue coloration is 
produced, indicating the jU'cHcmc of a pcioxidc of 
cadmium. —A. S. 

Antimony and antimony siiljilinie. Chretien and 
Guiuchant. Com ptes rend., 11^06, 142, 709—711. 

At all tcmperaturcH, from the fusion )>oiiit to the boiling 
point of antimony sulphide, a iiiixiure of tht? sulphide 
with metallic antimony separates into two layers — the 
upper, a solution ol the metal in the sulphide, the lower, 
a solution of the sulphide in the metal. Tlie jiroportion 
of metal in the npfier layer iniircast^s with the temi>eraturo 
from 1P3 ])er c<;nt. at 639° C., to 20 pr cent, at 810° 0. 
Above that, it incrcas(!s very slowly to 21*9 jwr cent, at 
1180° C. The coin})osition of tlie solution at 810° C. 
corresjiouds nearly to the formula SbS. When I'ooled 
suddenly, from higli tmnjicratures. the alloys do not 
conduct electricity ; but it cooled slowly, they do, in 
virtue of the scjiaratcd metallic antiinon>. 

The densities of the metal and the sulphide arc given 
as follows : — 

iletaJ. I Sulptiule. 


"C. 




IS 

6-76 

i;i 

4-63 

698 

e-55 

84!) 

3-86 

1168 

8-46 

lilo 

3-82 


The sulphide expands on melting by about 17 per oent. 
of its volume. — J. T. H. 

Titanium ; Distillation of . H. Moissan. Comptes 

rend., 1906, 142, 673—677. 

The author has succeeded in distilling titanium in the 
oleotric, furnace (see this J., 1905, 1312, and 1906, 29 
and 268), though its boihng point is higher than that of 
any of the metals of the iron groui».— J. T. D. 

Gold production of the W orld ; Total . d • P. Hutchins. 

Eng, and Mining J., March 31, HK)6. 

The following table shows the total amount of gold pro- 
duced by the principal auriferous countries of the world 
from the date of first recorded production to the end ox 
1906:— 
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United States 

AustralMla 

Russia and BlberU* 

Colombia 

BrasU 

Africa 

Mexico 

Canada 

Bolivia 

Peru 

British India 

Auatro-Hunsary 

Chile 


1702^1005 

IS&l-lOOfi 

1814-1906 

1687-1906 

1601-1906 

1887-1905 

1621-1906 

1868-1905 

1645- 1905 
168U-1Q05 
1884-1005 
1493-1905 

1646- 1006 


$2,860,864,000 

2.630.117.000 

1.434.679.000 

805.786.000 

720.902.000 

711.246.000 

307.161.000 

287.202.000 

199.011.000 

119.380.000 

116.116.000 

70.242.000 

83.266.000 


RuBsia 28 per cent., Siberia. 72 per cent. 


[T.R.J 


1901. 

1902. 

1903. 

1904. 

1905. 


Year. 

Quantity. 

1 Kiokel. 

Chrome. 

j Cobalt. 


! Tons. 

Tons. 

Tons. 


182,814 

17,461 

8,122 


129..366 

10,281 

7.612 


77,860 i 

21,437 

8,292 


08,666 

42,197 

8,064 


125,289 

61.374 

7,010 


[T.R.] 

Bd. of Trade J., 
The Urai platinutu yielcl in 1905 was as follows : — 


! Platinum produdion of the Urals. 
j _ April 6, 1906. 


Japan ; Mineral production of . Bd, of Trade J., 

April 12, 1906. 

AocoaniNG to oflicial returns, the output of iron in Japan in 
1906 amounted to 190,375 tons, as compared with 112,328 
tons in 1904 and 30,515 tromi in 1903. Otlier important 
items in the mineral production of Japan for 1906 are : — 
copper, 35,093 tons ; coal, 11,681,755 tons ; and kerosene 
oil. 42.945,000 galls. [T.R.J 


New Caledonia ; Mining industry of — For. OH. 
Ann. Series, No. 3548. 

The subjoined table shows the amount of ore exported 
during the last hve years from Now Caledonia : — 


Mineral Districts. 


I .Soutii Ekatorlnbura 
Houth VerkhoturskT 
I Perm 


, [T.R.]“ 

Tin exports of the Federated Malay States. Bd. of Trade J., 
I April 6, 1900. 

1 The following statement shows the weight of tin and tin 
ore (tin exported in the form of ore having been taken 
I at 70 per cent, of the gross weight of the ore) exported 
i from the Fetlerated Malay States during the years 1904 
i and 1906 ; — 


1904. I 1905. 

Oz. I O*. 

18(k I 1,492 

118,900 I 113,718 

85,596 39,261 


1004. 


1906. 


State. 


Perak 

Selangor 

Negri SembUan 
Pahang 

Total 


1 

1 

Tin exjiorted 

' 

Tin exported 

1 

Tin. 

in tf»n form 

! Total. 

Tin. 

1 in the form 

1 Total. 

1 

of ore. 

1 


of ore. 

1 

1 

Pikuls. 

PlkulB. 

Pikuls. 

PikulH. 

Pikuls. 

Pikuls. 

147, .397 ! 

303.273 

450,670 1 

139,005 i 

807,776 

446,781 

120,151 ! 

184,5.50 

804,701 1 

114,680 

176,181 1 

289,867 

40,810 

35.879 

^ 85.689 1 

48,098 

36,135 

86,133 

5.687 ] 

22,381 

28,068 

6,600 

29,279 

34,879 

328,046 j 

546,083 1 

869,128 

808,289 

648,371 

866.060 


Note.— I pikul = 1831 ]b. 

[T.R.] 


Germany ; Mineral Production of in 1906. Bd. of Trade J.. April 6, 1900. 

The following table shows the quantity and value of minerals and salts produced in the years 1904 and 1906 


Iroa ore 

Zlno ore 

Lead ore 

Copper ore 

Silver and gold ore 

Cobalt, nickel and bismuth ores 
;anete ore 


Manganc 
Pyrites , 


Asphalt 

Petroleum 

Eook-salt 

Kainlt 

Other potash salts 

coal 

Lignlt 


Quantity. 


Metric tons. 
22,047,898 
716,728 
164,440 
798,214 
10,405 
14,016 
62,886 
174,782 
91,786 
89,620 
1,079,868 
1,906,898 
2,179,471 
120,815,603 
48.636,080 


Value. 


Thousand marks. 
76,668 
89,479 
14,706 
21,731 
1,206 
030 
601 
1,886 
891 
6,806 
6,018 
26,666 
22,204 
1,038.861 
112,101 


1906. 


Quantity. 


Metiio tons. 
23,444,073 
781,281 
162,725 
798,488 
9.628 
10,848 
61.463 
186,884 
103,006 
78,869 
1,166,473 
2,317,829 
2,726,654 
121,298,167 
52,408,607 


Value. 


Thousand marks. 
81,771 
47.839 
16.846 
23,600 
1,202 
801 
698 
1,468 
990 
6,207 
6.404 
32,563 
28,068 
1,060.089 
120,767 
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The produete of reduction works are stated to be as follows : — 


1004. lOOS. 


1 

1 Quantity. 

Value. 

Quantity. 

Value. 

Copper iDKots 

Zinc 

l^ead, ptsta, bars, A'C 

Litharge 

Pig-iron 

Metric tons. 
80,2(14 
103,053 
137,680 
4,882 
10,068.278 

Thousand marks. 
:J6.80f. 

84,650 

82,546 
! 1.117 

520,736 

Metric tons. 
31,717 
198,208 
152,600 
8,786 
10,876,001 

Thousand marks. 
44,611 
07,020 
41,040 
1.077 
578,724 


The production of refined salt, and of various salts, in refined or commercial form, is shown in the followinir 
table ^ 


f004. || ]905. 


— 

' Quantity. 

Value. ! 

‘ 1 

1! 

Quantity. 

Value. 

8alt 

Potassium chloride 

Magnesium chloride 

Olauber salts 

Potaasium sulphate 

Potassium magnesium sulphate I 

Magnesium sulphate, 

Bulphatt* of alumina [ 

Metric tons. 
621.786 
294,802 
26,7.30 
76,170 
4.3,950 
29.286 
39,412 
62.880 

Thousand marks. 
14,706 
35.142 

639 

1 1.924 

6,994 

2,294 

607 

3.249 

Metric tons. 
612,062 
370,914 
29,017 
68.464 
! 47,994 

i 34.032 

.'■)8.768 
52,892 

! 1 

Thousand marks. 
14.787 
43,770 

682 

1,893 

7,512 

2,564 

895 

3.343 


Knojjsh Patents. 

Washtng and nmcent rating nietallifcroufi, duimondifcrovtt 
and other dej>oMtt,<< and tailings jrom on ’Crufthmg , 

Method and apparaiuH for . .1. Hiitchings, London. 

Ktig. Pat, 6fi5(), March ‘JK, 11)05. 

After “ sizing ” by an elaborate Hysteni of tronimels and 1 
hydraulic separators, tlu^ graded “ assortments ” are ' 
variously agitated or inagiiet-ieally selecteil, the valuable I 
|)roducts being deliv<'red into locked receptacles. When i 
the overflow contains fine float gold, it is forced thnmgh a j 
mercurial trough by means of co})j)cr brusht's and thus , 
amalgamated, —J. 11, (X 

Steel; Process of hardening high^ftpeed . S, N. i 

Brayshaw, Manchester. Eng. Pat. 11,208, May 30, i 
1005. ‘ i 

^Fhe article is heated to a temiicrature short of scaling or 
<leterioTating the surface, it is then “ soaked ” in a bath at 
900" to 950^' and finally (pienched in a bath at KM)' C. I 

-~J. li. (\ 

Jiifit' and gun barrels and (Alter nietallic surfaces ; Treatment \ 

of far removal of fouling then from. King’s JS'orton j 

Metal Co., Ltd., T. A. Bayhss, and H. W. Brownsdon, | 
London, and H. 11. Smith, Abbey Wood, Kent. Eng. i 
Pat. 13,297, June 28, l«0ri. 

Metal surfaces “ fouleil ” with cop|xu‘ or copj)er alhiys 
are cleaned by the use of a solution pre[)aretl as follows ; — 
Fifty c.c. of aminoiiia solution of 0*880 sp. gr. are diluteil ^ 
with an ecpial volume of water. In this is dissolved a j 
tablet containing 5 grms. of ammonium ixTsulphate and j 
J grm. of ammonium carbonate. ~ J. H. C. | 

Ore concentration. H. L, Suhnan, H. F. K. Picard and j 
J. Ballot, London. Kng. Pat. 5260, March 13, 1905. 
BEsFr. Pat. 354.959 of 1905 ; this J., 1905, 1177— T. F. B. 

Zinc furnaces. E. Dor-Delatire, Budel, Holland. Eng. 

Pat. 10,665, Sept. 29. 1906. 

See C.S. Pat. 806,121 of 1906 ; this J., 1906, 26.— T. F. B. 
United States Patents. 

furnace ; Coniinvous keating . W. R. Miller, 

Assignor to Forter-Miller Eng. Co., Pittsburg, Pa. 
U.S. Pat 815,198, March 13. 1906. 

7’he claim it| for a hollow track, resting on hollow 


IT.Rl 

supports which extend through the bottom of a con- 
tinuous-heat mg furnaci' for billets. A cooling fiiiid is 

circulated through the hollow supports the hollow 

track, and the former are further protected from the 
action of the heat by jirojecting screens.— W. H. C. 

filter [Iron -hydrogen alloy], H. C. Cesner U.S. Pat 
815,417, March 20, 1906. 1., jiage 362. 

Insulator for electric apparatus [Jron-hydrotjen alloy]. 
Alloy of iron and hydrogen agglomerated tn strong 

cuhetent Innltes ; Production of articles (}f an . H. (’. 

(lesner. U.S. Pat. 8)5,418 and 815,419, March 20. 
1906. XLL. ])age 380. 

Precious metals ; Jiefmtng hydrometalluryxeal products 

amfaining ('. W. Merrill, Alameda, Cal. U.S. Pat. 

815,851, March 20, 1906. 

FiNELV-DiviDKi) “ hydromctall urgical ” jiroducts are 
mixed with litharge, and a soluble lead salt, and the 
litharge and load salt are reduced to metallic lead by 
heating, further quantifies of the lead compounds being 
added to the mixture as required. The resulting lead is 
cupelled to recover the precious metals. — A. S. 

Precious metals from zinc <tres ; Extraction of A. R. 

Moyer; E. J. Moyer, Executrix of A. R. Meyer, Assignor 
to the United Zinc and Chemical Co., Kansas City, Mo. 
U.S. Pat. 815,614, March 20, 1906. 

An mtmiate mixturr' of the ground zinc ore and metallic 
copiHjr is heated in order f-<» vatRinse the zinc and form a 
matte containing the oonjier and the precious metals. 
Th45 matte is w^porated from the residue, and the tine 
vapour is condensed. — A. S. 

N ickcl ores ; Process of treating . C. Longer, 

Clydach, Assignor to The Mond Nickel Co., London. 
U.S. Pat. 816,717, March 20, 1906. 

See Eng. Pat, 13,361 of 1906 ; this J., 1005, 1 J 13.— T. F.B. 

Ores ; Process of treating . C. E. Baker and A. W. 

Burwoll, Cleveland, Ohio. U.S. Pat. 816,061, March 
27, 1906. 

A PULVERULENT ore (‘ODtainiiig a metal or metaU and a 
metalloid, for example, a sulphide ore, is treated with 
cblorine, the charge being abraded to oontinuolly expose 
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fresh ore surfeoes to the chlorine. The metal (or 
metals) is converted into chloride, and the sulphur or 
<other metalloid is recovered in the elemental state.— A. S. 

French Patents. 

(Lead and sUvtr ; Process for the extraction of from 

their ores. Aocumulatoren-Fabr. Akt.-Qes. Fr. Pat 
359,434, Nov. 14. 1905. 

Fob the extraction of lead and silver from ores containing 
sulphides of iron and copper, the ores are introduced into 
a bath of a fused halogen salt, as zinc chloride, together 
with lead oxide or zinc oxide, and the lead and silver are 
then separated by addition of an electro-jiosjiivo metal 
or by means of an electric current. — A. S. 

Pig iron ; Method of making foundry . C. Henning 

Fr. Pat. 369.501, Nov. 10, 1905. 

•See Eng. Pat. ‘23,592 of 1905 ; this J., 1900, 319.— T. F. B. 

Metals : Process of refining by means of metallic 

rectum.. F. Brandenburg and A. Wiens. Fr. Pat. 
359,592, Nov. 18, 1905. 

The relining of metals by moans of calcium has not proved 
successful up to the present, as, owing to the high tem- 
perature of the bath of molten imital, the calcium has been 
volatilised immediately it entered the bath and has thus 
exerted only a superlieial action. In order to overcome 
this diflieulty, the pattmtees propose to use the calcium in 
the form of shavings, and to mix these with shavings of 
other metals, more oi less fusible than ealeitim, as may bo 
rcijuired. For example, in the relimng of et»p{>er, a 
mixture of shavings of calcuim with those? of eopfwr, 
bronze, &(!., is used, and for iron or st<?el, a mixture of | 
shavings of ealciuni with those? ot iron e>r steel. — A. 8. 

Copper-nickel matte ; JWoe^>ss of refining . N. V. 

HybinetU?. Fr. Pat. 359,060. Nov. 21, IIMIS. 

8ee II.S. Pat. 805,555 of 1905 ; t his J., 1900, 20.— T. F. B. 

Indium ; Process of producing metallic H. C. 

Parker. Fr. Pat. 359,008, Nov. 21, 1905. 

8eeU..S. Pat. 805,310 of M»05 ; thisJ., 1905, 1310. —T.F. B. 

Slag; Apparatus for gran niahng . (J. R. Hainfeldt. 

Fr. l*at. 359,320, Neiv. 10, 1905. 

See Eng Pat. 22,9.32 of 1^5 ; this J., ItM)0, 209, -T. F. B. 

(Jeumais Patent. 

<.Uipnferous ores and metallurgical products; Process 
for the hxiviaiton of — by means of ferrous cMitride 
or ferrous sulph^c solution, vath the simultaneous 
introduction of air. O. Froelieh. Gcr. Pat. 103,409, 
Aug. 8, 1903. 

A SHORT pipe, oiwn at both ends, is tixoel in an upright 
position in the lixiviating tank, and inside tlus pip? a 
propeller is made to rapidly rotate, whereby a more 
effective circulation and more intimate contact between 
the air bubbles and the mixture of eire and solution, is 
4?au8ed. It 18 claimed that by this means the prcK?ess is 
considerably short<incd ; with low-grade ores containing 
.3 pjr ct?nt. of copper, it is stated that the extraction is 
frequently complete in the course of a few hours. — A. 8. 

XL— ELECTRO-CHEMISTRY AKD 
ELECTRO-METALLURGY. 

{Continued from page 323.) 

(^1 .)— ELECTRO-CHEMISTRY. 

Arsenic in waU-fapers, fabrics^Sc. ; Note on the application 

of the deetrdytic method to the dstermination of . 

T. E. ITiorpe. XXIII., page 894. 


Enolish Patents. 

Accumulators; Impts. in electric . H. Leitner, 

Woking, Surrey. Eng. Pat. 7720, April 11, 1905, 
The plates are pasted with a mixture composed of lead 
oxide and sulphate or other salt of ammonium moistened 
with a saturated solution of the same salt, and the plates 
are afterwards heated to such a temiwrature as will 
decom[) 08 e the solid aramonium salt. The liberation of 
ammonia leaves the plates extremely porous.— B. N. 

Water ; Apparatus for the purification of , by electrical 

menus. J. F. Lester, New York. Eng. Pat 18,427 
Sept. 12, 1905. 

The apparatus comprises a receiving chamber, an electro, 
lytic chain l)er, an ozonising chamber, an upper chamber, 
a filter and a pure water receiving chamber, all contained 
within an outer casing. Water to bo purified enters the 
receiving cliamber which is situated at the bottom of the 
apparatus and on one side of an upright partition which, 
extending nearly to the toj), divides the outer casing into 
two compartments. The water then pa^s through a 
porous jiartition and enU'rs the electrolytic chamber, 
whi<?h consists of a box-like compartment fixed to the 
before- mentioned partition, and forming a segment with 
the circular casing. A supply of water fills this segment 
anil kt'eps the electrolytic chamber liool. The latter is 
[irovidod with (‘lectrodes. From this t?haraber the 
water posses upwards into the ozonisiiig chamber and 
thence into an upjwr chamber extending across the top 
of the apparatus. ()n the oth(?r side of the partition is 
placed a series of filtering layiirs, and below these is the 
chamber for receiving the pure water after it has passed 
downwards through the filters. The various (?hanibers, 
&c., may be cleansed oh required by forcing water into 
them through pipes.- -W. P. 8. 

Bleaching liquor ; Electrodes for use in the manufacture 

o/ . R. Kother, Cunewalde, (.icrinany, Eng. Pat. 

21.437, Oct. 21. 1905. ^ 

The electrolytic vessel is divided into a number of 
compartments by moans of vertical non-conducting 
partitions, ami is made with an inclined bottom. Through 
each vertical partition extends a horizontal electroUe, 
one-half of which in one (?ell acts as anode, the other 
half functioning as cathode in the next cell. In each cell 
the anode is below the cathode, whi(?h last is only just 
cover<?d by the electrolyte, and is perforated so as to allow 
the hydrogen generated to escafie readily. The electrodes 
may bi? of platinum or of carbon, which last for the anode 
halves is i-overod with an insulating material anil with 
platinum Mh(?cl,, foil or wire, the platinum and carbon 
being in elci trical conn<?ctiori.— A. U. L. 

Hydrogen peroxide; Producing [decMyticauy. 

Cl. Teichner, Niiremborg, (Germany. Bnc. Pat. 24 507 
Nov. 27, 1905. ^ 

PRitsunpHiiiiin aoi(’. or its sulphuric acid solution, is 
distilled, pn?ferably in vacuo, and at a temiierature 
. exceeding 30*" C. (care being taken to oxuludo catalytic 
agents) to obtain hydrogen rieroxide. Or the hydrogen 
peroxide may lx? extracted by ether in a continuously 
working extracting apparatus. The solution thus freed 
! from hydrogen peroxide is electrolysed with certain 
prescribed precautions, to reproduce the porsulphurio 
, acid, 80 that “ the jxjrsiilphunc acid will simply serve as a 
j transmitter of oxygen and the jioroxide of hydrogen will 
, wi obtained in uninterrupted ciroulating process by 
I mdirect oxidation of water.” Percarbonates and per- 
borates may be also used as sources of hydrogen peroxide, 

I the peroxide being extracted by ether, and the Solution 
again subjected to electrolysis.— K. 8. 

United States Patents, 

Mercurial alkaline process. [EleetrolyHc.^ W. E. 
Harmon, Mechanic Falls, Me., Assignor to American 
Electrolytic Oo., Philadelphia, Pa. IJ.8. Pat 814,592, 
March 13, 1906. 

This invention relates to a method of increasing the 
officieilcv of a mercurial alitalitie nmAAua K«r 
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of pieces of carbon, or a small quantity of powdered carbon, 
in the amalgamating compartment, in contact with both 
the mercury and the electrolyte, the quantity of carbon 
being maintaiimd fairly constant during the process. 

— JJ. N. 

Furnace ; Klvdric ‘pressure . H. JN. Potter, Now 

Rochelle. N.Y., Assignor to G. Westinghouse, Pittsburg, 
Pa. U.S. Pat. 814,727, March 13. 1900. 

An inner conducting tube of resistance material is adapted 
to contain the mah'rial to be luxated, and is surrounded by 
refractory insulating material, an outer conducting tube 
m its turn surrounding both inner tube and refractory 
material, and forming charnbers at each end by extending 
beyond the ends of (he inner tube. Inlet tubes connect 
with one chamber, and aii outlet tube with the other. 
The outer tul>o is made in sections, the latter being 
insulated irom each otliei by ring-shajM'd gaskets. ' 
The inner tubi* is provided with cartion terminals, which 
suiTouiul the ends, and the terminals are adapted to slide 
axially witliin the cliuniber, and to hccoiiie suitably 
conneetod wjrth the inn<*r tube. A ring of asheslos. 
or otlier yielding material, si'parates the insulating 
material from the tcnniuul eonnectioiis of iniuT 

tube, the asbesloh being adapted to relieve the 
tendency of the in.sulating inati'iiul to ])aek under 
the influence of the furnace heat. The carbon 
terminals are each m coutaiit on opposite sides with 
metallic jilates, and a cup'shaped stiati connects eacli 
carbon tenmnal with the outer tube, means being 
IJrovided for pressing the nui of the straj) against the wall 
of the outer tube, and also for pressing the bottom 
jiortion of the strap betwemi the carbon terminal and one 
or other of the nictallie jilates. Electrical connection is 
made between the ends of tlie inner and outer tubes, 
the ends of the latter being insulated from each other 
except through the inner tube, and forming the terminals 
of the furnace. Means are provided foi modifying the 
pressure within the furnace. — N. 

Purifyintj water by electrolysis ; Apparatus for . 

H. C. Jfaiiey, St. hoiiis. Mo., Assignor to Kleetra-Ihira 
Water ('()., New York. U.S. Pat, 814.7(14, March 13, 
1900. 

This invention relates to an ap|>aratus for cleistrically 
treating water, and consists ol a hollow^ casing or body 
composed of uiHiilating mah'rial, which can ho separatiHl ; 
into two portions. Jn the ujiper and lower mUMior sides 
of the body are arranged spiral grvioves, opposil-e to and 
in lino with each other when the parts of the casing are ■ 
placed together, and a pair of spiral metallic (ioils, winch j 
can be removed by separating the easing, fit into the 
grooves. The outer einls of the rods are secured to the ] 
outer easing, the inner terminals bi'ing near to the licniro ' 
of the receptacle and adjacent to caeh other. Tlie coils I 
arc 80 arranged as to fiirm channels parallel to each , 
other, 80 that water, under pressure, may flow in one ' 
direction tow^ards the centre, the water then entering a 
soeondary channel and (lowing in a reverse direction ; 
towards the ouU*r side without traversing the same ! 
channel more than once. One channel is provided with i 
an inlet, and the other with an outlet ; and an electrical ! 
circuit has its nusitive and negative terminalH lespoctively ■ 
connected to the coils, —B. Ni j 

Vacuum lamps ; Method of producing D. M. Moore, | 

Assignor to Moore Electrical Co. U.S. Pat, 814,794, 
March 1.3, 1900. II., page 305. 

Electrolytic apparatus. F. McDonald, Roaring Spring, 
Pa. U.S. Pat. 814,804, March 13, 1900. 

T'hb electrolytic cell is provided with an anode compart- 
ment in connection with a tank for supplying a solution 
of brine, the tank being provided with a ball float, which 
is connected by levers with a valve in the supply pipe. 
The tank lo connected by an overflow with a re-saturating 
tank, the latter being m turn connected with an overflow 
tank, from which the liquid is raised to on elevated tank 
by means of a pump. Means are providetl for conducting 


the brine from the elevated tank to the valve. A gas* 
collecting pipe connects the cell to a series of vertical 
towers. — B. N. 

Insulator for electric apparatus. H. C. Gesner, New York, 
N.y. U.8. Pat. 816,418, March 20, 1900. 

This invention relates to an electric insulator or high- 
resistance body composed of particles of an alloy of iron 
and hydrogen fritted into a coherent ma^ss, or a mixture of 
this alloy with a material of higher specific resistance, 
sucli as tiro-clay, may be used. — B. N. 

Alloy of iron and hydrogen agglomerated in strong coherent 

bodies ; Production of articles of . H. C. Gesner, 

Now York, N.Y, tl.S, Pat. 815,419, March 20, 1906. 
The }>owderod alloy is moistonod and compressod into 
a body, and then heated to a Uuuperaturc sufficient to 
cause the comjioiicnt particles to irit or partially fuse 
togi'ther. Articles, compressed or agglomerated in this 
manner into strong coherent bodies, arc also claimed. 
(See proeeding abstract.) B. N, 

Water ; Apparatus for decomposing by electrolysis. 

W. F. M. M(‘(’arty, Koeky Kidgo, Md., Assignor to 
T, A. Darby, New !loi k, U.S. l*at. 816,355, March 27, 
1906. 

The apparatus consists of tw'o tanks connected together 
near tiic bottom by a conduit or pipe. In each tank an 
electrode of large superliciul area, coiineck^d to a source 
of eieotneity, is 8UH[>ended vertically. The electrodes 
ara corrugated and jx^riorated, and of spiral form, 
and the outer coil of each has a “ radial discharge portion ” 
projecting lateially and located directly op[»osite one end 
of the conduit. — A. 8. 

French Patent. 

Electrolytic process. J. Hargreaves. Fr. Pat, 359,562, 
Nov. 16, 1905. Under liu. Umiv., Nov. 22, 1904. 

Bee Eng. Pat. 25,331 ol 1904; this J., 1905, 1240.— T.F.B. 

German Patent. 

Lllyoxyltc acid, its esters and amide ^ and phenylglycin 

and its derivatives ; Process for preparing from 

oxalic acid ami its derivatives by electrolytic reduction. 
Kinzlherger und Co. Ger. Pat. 103,842, Sept. lO, 
1903. \X.., pag»^ 392. 


( B. )— I. E( TRO- ME!' ALLU KG Y. 

Enoei.sii Patents. 

Iron ; Process and apfmratus for the electrical production 

of cast . Boc. Electro-Metallurgiquo Franc/aise, 

Froges, Franco. Eng. Pat. 6468, March 27, 1905. 
Under Jut. Oonv,, March 25, 1904. 

Sbb Fr. Pal. 341,61 1 of 1904 ; this J., 1904, 871.- -T. F. B. 

Electroplating vats; Impta. in . F. E. BagnalU 

Coventry. Eng. Pat. 22,901, Nov. 8, 1905. 

A VBRTJCAL rotary shaft enters and extends nearly to 
the base of the electro-plating vat, and is rotateu by 
mechanical means, the shaft having plates or blades- 
arranged at angles to each other on a polygonal frame 
carried by the shaft. The plane of each blade is tangential 
to the shaft, the blades being connected to a source of 
electricity so as to form anoaes, while at the same time 
they serve to effectively circulate and agitate the 
electrolyte. One vertical edge of each blade may project 
outwards beyond the carrying facet of the frame to which 
it is fixed — B. N. 

Unitico States Patbnts. 

EUciroplaiing apparatus. G. L. Meaker, Chicago, Hb 
U.S. Pat. 816,027, March 13, 1906. 

This invention relates to an electroplating apparatus^ 



April 30, 1009.] 


881 


Cl. XII.--.PATTy OILS, 


oomprising a tank containing an oleotrol 3 rte, an anode, 
a generator, and a tray for supporting the articles to bo 
plated, the bottom of the tray being made of oonduoting 
material and acting as tho cathode. Means are provided 
for giving a Imrizontal vibratory movement to the tray, 
the rearward motion being slow and the forward one rapid, 
ohe articles being thus acfvaneed from one end of the tray 
to the other. The movement is produced by a cam, 
provided with “ an abrupt shoulder,’' and a lever, which is 
acted upon by the cam, contiected to the tray. The 
■supporting surface of the latter has transverse shoulders, 
forming a ridged or corrugated surface, in order to effect 
tlie turning of tho articles during their progressive move- 
ment.-— J3. N. 

Furnace ; Electric . M. Kuthenburg, Lockport, 

N.Y. U.S. Pat. 815/2*21, March 13, 1000. 

Tula invention relates to an electric furnace m which a 
fused ferruginous bath is covered with a layer of inert 
material, sucti as bauxite slag, and with a layer ot 
“ comminuted coke rcsister ” floated on fhe inert material 
Several positive and negative termiiialK of an electric 
circuit are connected alternately to different regions of 
the resister. — B. N. 

Etching of zinc hy eJccirolifnin ; IWocchs oj deep — — . 
0. C. Streckcr. 1 farms! adl. and H. H. Strt'cker, Mainz, 
(jiormany. U.S. 1‘at. 81.5,875, March *20, 1000. 

See Eng. Pat. 21,322 of 1004 ; this J , 1005, .504.— T. K. B. 

Ore^separntor ; Magnetic . 11, It. Molfntt, Brooklyn, 

NY., Assignor to Imperial Ore Separator Co., New^ 
York. U.S. Pat. 81 (>,401, March 27, lOOth 

'ruE apparatus comprises side ffsines supporting a 
magnet composed of two sets of opposed poles and two 
parallel cores, eacli core connecting one pole of one set in 
magnetic circuit with a pole of the other set. The poles 
of one set are nearer together than t he fioles of the other 
set, wherchy t \\o luagnotic fields of ilifferent intensity arc 
produced, and the poles of tho same set arc connected in 
magnet i(r cireurt with each other hy tlie side frames. A 
fee(l-«‘onveyor passes through openings in tho side frames, 
and “ separating-conveyors ” are also provided.— A. S. 

Ores ; [Electrical] Process for the reduction of — . C ]*. 

Townsend, WaBhinglon, D.U., Assignor to E, A. Sperry, 
Brooklyn, N.Y. U.S. Pat. 815,881, March 20, JOOO. 
This invention relates to a method of reducing sulphide 
• ores, such as galena, and consists in supporting or floating 
the ore upon a body of molten metal, whitih forms tho base 
of the ore, under a fused electrolyte consisting of n haloid 
salt which 18 inert tow’ards the ore. An clectno current 
is passed to the ore as eathode from superposed anodes. 
The process of decomposing lead sulphide and separating 
lead electrolytically, by bringing the sulphide into contact 
with a cathode in a fused eleotrolyte of sodium chloride, 
the load sulphide being practically insoluble in tho latter] 
is also claimed. — B. N. 


Xll.-FATTY OILS, FATS, WAXES, 

AND SOAPS. 

{Continued frmn page 324.) 

Cocoa-nut oil ; Keeping qualities and causes of rancidity 

of . H. 8. Walker. Philippine J. of Science, 

1906, 1. 117-142. 

The greater fertility of cocoa-nut trees near the seashore 
is attributed by the author to the soil being more porous 
than in inland regions and to being, as a rule, saturated 
with water at a depth of onlv a few feet from the surface. 
Chemical analysis showed little difference between soil 
from near the seashore and that from places further inland. 
As regards the effect of age upon tne nut, it appeared 
from the average of a number of determinations that 
there waa a slight inoreaee in the proportion of kernel, 
oopra, and oil in nuts that had been stored for a maximum 
of three months, but that afterwards there was a decided 


FATS, WAXES, k SOAPS. 


I decrease. Green nuts oontained only about half as much 
oil as nuts that were quite ripe, and the ripening prooesa 
j continued to some extent after cutting. The ooiout waa 
I found to have little, if any, influence on the composition 
I of the nut. The quality of nuts h'om seashore trees waa 
I as good as that ot nuts from inland trees, both 3delding, 

I on the average, the same proportion of oil. 

The author, contrary to the commonly accepted belief,. 

I finds that pure cocoa-nut oil, proprly prepared, is equal, if 
I not superior, in keeping qualities to other fats and oUs, 
i and he attributes the tallacy to different observers not 
having procured fresh samples. The commercial product 
undoubtedly shows rapid deterioration, but this largely 
depimds on tho initial acidity of the oil. This acidity 
and its attendant bad taste and odour is developed in 
the copra itself, prior to the expression of the oU. Thus, 
in a sample out up and oxjKised to moist air for a month, 
the acidity rose trom 1-5 to 23*3 per cent. The active 
i agents causing tho hydrolysis of the tat in copra aro 
' moulds {principally aspergUli), either alone or in oon- 
' junction with certain bacteria, and tho most suitable 
conditions for their development are a proportion of from 
! 9 to 17 i>or cent, of moisture and a constabt and moder- 
atidy high t4?miierttture. A sample of (!opra containing 
i 4*76 jM^r cent, of water remained free from organisms, 
and no change in tho acidity took ))lace. On tho other 
hand, several B]Kicics of bacteria were found in copra oon- 
: taming 23 to 50 p+^r ei'iit. of water, but these had hardly 
affected the fatty portion and had formed very little freo 
. acid. No uiouldH were formed in those samples. Ck>m> 
mercial copra usually contains froui 9 to 12 per cent, of 
I water, an amount favourable to the growth of moulds. 
It 18 advisable, thcreiore, to dry the copra, so that it shall 
not contain more than 6 jier cent, ot moisture, and ta 
expriisa tho oil as soon as poHsible, whilst avoiiling pro- 
' longed storage in a warm, damp atmosphere. Hot air 
apparatus, rotary or stationary, was found the most 
■ otticieiit. means ot drying copra, and it is suggesU^d that 
j hot-air drying might be used in conjunction with a centri- 
fugal method, provided the by- product, “ coiioa-nut cream,” 
could be disposi'd of. Vacuum drying cannot be us^ 
effectively lor cocoa-nuts from which tho oil is to be 
expressed. Mould docs not grow readily on pure cocoa- 
nut oil, but given a certain pro|>ortion of nutrient sub- 
stance and ot moisture, a growth may develop which wUl 
rapidly attack the oil. Thus, a sample ot pure oil to which 
had been added 1 porci'iit. ot latic (a coagulated residue, 
produced in tho native prfK-oss of making cocoa-nut oil, 
by boiling down an emulsion of fresh cocoa-nut kernel, and 
consisting chioily of albumin and sugar), and 1 per cent, 
of water was exposed to the action of a mould in an 
incubator, and sliowcd an mcrease in acidity of from 
0*1 to 8*63 per cent, in a week. Direct oxidation by tha 
action ot air and light also plays a part in the deterioration 
of cocoa-nut oil, as of other fats, but this factor is of little 
importance in comparison with the changes duo to mould 
action and can be prevented, to a large extent, by ke^ng 
the storage vessels os nearly full as possible. — C. A. M. 

Cocoa-nut oil, J. J. Reijst. Pharm. Weokblad, 1906, 
48, 117—128, 161—163. Chem. Centr., 1906, 1, 1061— 
1063. 

In discussing the employment of cocoa-nut oil for the 
manufacture of soap, the author states that ail fats can. 
bo saponified by the ” cold process ” provided the opera- 
tion be carried out below the temperature at which the 
mixture separates into throe layers, a lower one of lye, an 
upper one of melted fat and a middle layer of soap, but 
this can be done only if lye of a suitable concentration, 
be employed. The separation into layers with rise of 
temperature is connected with changes of density, vis- 
oosity and capillarity. If the layers mix a^ain to a 
homogeneous uquid on addition of water, this will be 
found to occur at the same concentration and temperature 
at which the i^oap dissolves. Potassium soaps can be 
” salted out ” by using a soluble potassium compound 
such as potassium hjrdroxide or potassium carbonate. 

For the examination of the fatty acids of cocoa-nut 
oil, the author used Heintz’s method. An ethereal 
solution of the fat, cooled to 0° C., was saturated wi^ 
bromine, the excess of the latter removed by sodiiun 
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thiosulphate, the ether distilled off, and the residue 
aaponihed with aleoholio alkali. The aloohol was then 
«xpelled, dilute sulphuric acid added, and the volatile 
acids distilled off with steam. The non-volatile acids 
were dissolved in dilute potassium hydroxide solution, 
the soap dissolved in water, and a quantity of silver 
nitrate, equivalent to considerably more than half 
of the bromine originally absorbed, was added. After 
boiling cautiously tor half an hour, the mixture was 
Jkoiditiod with hydrochloric acid, the layer of fatty 
acids dissolved in alcohol, the solution neutralised with 
ammonia and precipitated with magnesium acetates The 
mixture was then treated with half its volume of hot 
water, cooled, the magnesium salts of the fatty acids 
-separated, and in the filtrate, the dissolved hydroxy-acids 
liWated by acid, ami fre(?d from any adhering unsatu- 
rated acids by |>etroleum ether. The only uiisaturated 
.acid found by the author in coeoa-nut oil was oleic acid, 
whilst the liighest member of the saturated acids was 
myristic rckI ; butyric acid was not present. 

The constants found by the author for the glycerides 
*of crude cocoa-nut oil and of various butter substitutes 
prepared frohi the same are given. For the detection 
■of cocoa-nut oil in butter-fat, see this J., 1900, 324. — A. S. 

X.jod liver oUm ; American . L. M. Tolman. J. 

Amor. Chein. 8oc., 1900. 28 , 3S8— 395. 

•flAMriiKS of American and Norwegian coil-livcr oils and 
■other fish-hver oils, of known origin, were examined, 
the object l>eing to Hsccrtain wlu^lher pure American 
cod -liver oils conform to the roipiiri'ments of the I'.S.l*., 
and also whether American oils differ materially from 
Norwegian oils. 'Dk* results obtained show that, cs{K‘cially 
in the case of American oils, the com|M>Hition ami 
■characters of tlie oils vary very considerably according 
b) the condition of the tish, that is, according to the 
season at which the iish were caught. 'I’he variations 
in this resfcct are not so pronouncctl with Norwegian oils, 
as these are prepared from fish which are caught during 
a very short season and are thus in about the same <’on- 
dition. Tlie oils were examined w^itli legard to sp. 
gr., refractive imlcx, iodine value and colour reactions 
with sulphuric and nitric ai'ids. Only one of the Ameri- 
can oils had a sp, gr. outside the allowed limits 
{0*918 — 0*922 at 25" C.), but this determination is of no | 
value for indicating ailulteratiori with otlier fish-liver oils. I 
The iodine vahu's of the American cod-liver ods varieil 1 
-over a wider range than is allowed in the U.8 P. With ^ 
resjKict to the colour reactions, these w'cre found to be | 
not eharaidcnst ic of cod -liver oil, but of fish-liver ods j 
generally ; besides, pure American oils frc(|uciitly react 
differently from Norwegian oils, giving with nitric acid a 
purple colour changing to browniHli-yellow, instead of rose- 
red (ihangiiig to lemon-yellow. In tlie nitric acid test, the 
eoiu'cntratiou oi the nci<l has a marketl influenee on the 
colour produced. (See also this .1., 1909, 272.)— -A. S. 

JSapindu» nmik , Condituenta of the fruit of . 

0. May. Arch. Phanii.. 1900, 244 , 25-3.5. 

Th® [Hincarp of the fruit of Sapindus raruk contains 
13*6 jK-ir cent, of mpittdus-saponin, ('mllggOio. The seeds 
yield 20*17 jier cent, of a yellow non-drying oil, having the 
sp. gr. 0*911 at 16“C. ; acid value. 5*3; ester value, 
104’8 ; iodine value 05*08; Heiehcrt-Meissl value 0*7; 
Hehnor value 80*06. The fatty acids were composed 
mainly of oleic, with wnue stearic and palmitic acids. 

—I. (). H. 

Cholesterfd ; deduction of . C. Neulierg. Bcr., 1900, 

89 , 1156—1158. 

Tj5N obms. of purified cholesterol (from gall stories) were 
dissolved in 800 — KXK) c.c. of hot amyl alcohol, and the 
solution treated with 80 grras. of metallic sodium, more 
solvent being added when the hqmd became turbid. 
After complete solution of the metal (five to seven hours), 
the liquid was diluted with water and rendered pist acid 
by moans of dilute sulphuric acid. The amyl alcohol 
layer was washed with water and distilled, and the oily 
residue, which frequently became oryst-allino under water, 
was purified by a single recrystallisation from dilute 
alcohol. If, however, it ireiU remained oily, it was separated 


from the water and dried in vacuo over sulphurio acid and 
lime, the pale yellow syrupy residue dissolved in a little 
hot absolute aloohol, and the solution treated with water 
until it became turbid. The 3 rield of crystalline product 
amounted to 30 to 60 per cent of the original substance, 
and other oily products, not further examined, still 
remained in the mother liquor. The solid re<^luction 
product when purified by reorystallisation from alcohol, 
formed small white prismatic crystals molting at 119"’ 
to 124*^' C. Its eiornentory analysis agreed witli that of 
dihydrocholesterol, C 27 H 4 « 0 . It was readily soluble 
in chloroform, benzene, toluene, ether and ethyl acetate, 
less soluble in alcohol, methyl alcohol, and jietroleum 
spirit, and insoluble in water. It gave the following 
reactions in the cholesterol tests: — (I) With Salkowski’s 
reagent there was only a gradual slight reddening and 
fluorescence. (2) In Obermiillor’s test only a sliglit blue 
coloration appeared. (3) In the reaction with (^-methyl- 
furfural the reduction compound, when mosent in small 
(piantity gave only a yellow coloration with no abs(jrption 
band, but with larger amounts there was the charac teristic 
red coloration and the absorption band became visible. 
Unlike cholesterol it was dextro-rotatory, its reading 
IoJd, in ethereal solution being -+-18"*35 (n — 3“40'; / — 2). 
In the author’s opinion this dihydrocholosterol is jirobably 
identical with the naturallv occurring coprosti‘roI, 

— C. A. M. 

Pecan, black imlnitt, and bnttirnut. L. K. Jx^vi and 
E. U. Wilnier. NIV., page 384. 

Ethyl alcohol free from aldvhydi ; Preparation of for 

use in od and fai anal yds. K. L. Dimhifi. XX., 

page 31*1. 

Dimethyl sulphatr ; I'tilisatam of tn determining 

tar Otis in mixtures with rosin and mineral oils, and its 
behaviour towards fatty oils, oil of turpentine and pinolem . 
E. Valent a. 111., page 3(i0. 

Enoush P.^TKNl.S. 

Fats and the like ; ApjMtalns for the ree<ivery of , t'. 

Kremer and ties, fiir .Abwiisser-Klarung, m.b. H., 
IkMhri. Eng. Pat. 24,(>.3(>, Nov. 21, 1905. 

CiiAiM is made for inijiiovcments in connection with tlie 
apparatus described m hJng. Pat. 14,461 of 1903 (this J., 
1903, 1095). In order to pri'venl particles of fat escaping 
w'ith the overflow, annular ('hannels are ]>lacpd between the 
fat-collecting vessel and the outlet. The baffles, tormeir 
by the channels, also prodm-o an increase in the current, 
causing greater friction of the depositing solid particles, 
and thus promoting the separation of fat niecManically 
j carried down by them. — U. A, M. 

Lubricotiny oil, R. J. Crowley and F. F. Payne. Umdon. 

Eng. Pat., 2tl80. Feb. 3, 1900. 

Claim is made for a mixture of castor and olive oils, the 
latU^r being in the larger pro|>ortion. say, three to om*. 
The mi.\turc does not oxidise or dcjiosit sediment. 

— C. A. M. 

Ckbman Patents. 

Wool-fat .* Process for decvm/Hjsing into two portions, 

by one of which water is absorbed readily, and by the oth^r 
with difficulty. J, Lifschiitz. (ier. l*at. 103,254, Oct. 
15, 1903. 

S«B this J., 1905, 1242.— A. S. 

Fatty preparations ; Process for the manufacture of 

emidsifiable . (ios. zur Verwerth. der Rolegschen 

Wosserloshchen Mineralole u. Kohlonwosserstoffe, 
O.m.b.H. (ier. Pat. 163,387. Aug. 14, 1904. 

Fatty preparations capable of forming permanent 
emulsions are prepared by agitating animal and vegetable 
oils, fat« and waxes wit^ the soluble rosin oils prepared 
according to Oer. Pat. 148,168 (see Eng. Pat. 12,349 of 
1899 ; this J., 1900, 626) at a temf^erature of 60“--80“ C. 
The proiluots are suitable for the manufacture of pharma- 
ceutical preparations, salves, lubricants, and finish. 

—A. 8. 
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JPo<« ; ProwBa for the eairaciion of . A. Sachg. Ger. 

Pat, 163,037, Oct 29, 1904. 

Thb claim ig for the uee of liquefied carbon dioxide for the 
oxtraotion of fats. — A. S. 

JSoap maases ; Mould and cooling device for liquid in 

which the bottom ia raised for the removal of the solidified 
soap block. Weber and Seelander. Ger. Pat. 163,058, 
June 22, 1004. 

The mould ig provided with a movable bottom and ig 
auspended from ita centre of gravity. By rotation of a 
acrew, gearing with a cog-wheel on the spindle by which 
the mould is suspended, the latter can be tipped over and 
the soap block delivered directly on to a tame.— A. S. 

Xm,— PIGMENTS, PAINTS; RESINS, 
VARNISHES ; INDIA-RUBBER, Ete. 

(Continued from page 320.) 
(.4.)--PIGMENTS, PAINTS. 

Enuush Patent. 

Paint or composition ; New anti-fouling . F. E. 

Dunnett, G. H. Nelson, and F. E. Nelson, London. 
Eng. Pats. 14,202, July JO, 1905, and 14,011, July 15, 
1905. 

The claim is for the utilisation of the final residinini 
(alkali sludge) obtained in the distillation or refining of 
jietrolcuni as the essential ingredient of anti-fouling and 
non-corrosive eoinpositions. For use as o paint, the 
“ alkali sludge ” or “ petrolatum ” is mixed with red load 
or other suitable pigment ni such proportions that the 
product may contain between 75 and 95 per cent, of the 
“ petrolatum.” — M. J. tS. 

French Patents. 

Paint 7 Antiseptic and preservative for ships* bottoms 

and other submerged structures. G. G. Hchohert. Fr. 
Pat. 359.488. Nov. 10 1905. Under Int. ('onv., Nov. 
17, 1904. 

See Eng. Pat. 24,989 of 1904 ; this J., HH)5, 142. - T. F. B. 

Mica ; Pulverisation of . F, H. Tiller. Fr. Pat. 

359.312, Nov. 10, 1905. 

Mica containeil in a closed vess*^! (an iron cylinder for 
instance) is strongly heated for several hours, so that on 
cooling it may become opaque. Tlio mica is then cut 
into strips, and is subjected in a closed vessel to the action 
of hot water, or of a heated vapour. Tlio softened mica 
is then withdrawn, ami after exjiulsion of the moisture, 
is ground to a tine pow'der, w'hich is staU'd to be brilliant 
and sil ver- white.— E. S. 

Gkeman Patent. 

Beech wood tar ; Process for preparuig an alkuli-soLuhle 
product from which is sdid at the ordinary tempera- 

ture. (^icm. Fahr, Florsheim, Dr. H. Noerdlinger. 
Ger. Pat. 163,446, June 18, 1903. III., page 367. 

(/L)-11ES1N,S, VARNISHES. 

Philippine u?ood oils. A. M. Clover. XX., page 389. 

Spirit mmiahes ; Influence of resins on the decxdorisei- 

tion of by light. R. Namios. Monit. Soient., 1906, 

20, 265—266. 

The coloured varnishes prepared by dissolving resins in 
alcohol and tinting with artificial colouring matters, are 
in many oases rapidly decolorised when the film which 
they leave on evaporation is exposed to air and sunlight. 
That this bleaohing is due to some action exerted by the 
, resin is shown by the fact that when the resin is absent, 
the deoolorisation takes place much more slowly, and that 


! different resins show difforonoes in their influenoe, the 
i smallest effect being produced by gum lac and myrrh, 
I whilst elemi and mastic have the greatest. — M. J. 6. 

j Pine wood ; Products of the distillation of . W, H. 

I Walker, £. W. Wiggins and £. C. Smith. III., page 305. 

Dimethyl sulphate ; Utilisation of in determining tar 

I oils in mixtures with rosin and mineral oils^ .and its 
I behaviour towards fatty oUs^ oil of turpentine and pino- 
line. E. Valenta. XXIII., page 394. 


i (G.)-INDIA RUBBER, Etc. 

I 

j Rubber and rubber goods ; Laboratory method of testing 
' the durability of . R. Ditmor. Qummi-Zeit., 

1906, 20, 628. 

I'liB niethod is based upon the assumption that the 
durability of rubber and of rubber goods, varies inversely 
OH the ease with which they are oxidised 3y atmospheric 
I oxygen, and so partially ^inverted into resinous products 
of the nature of Spiller s resin (J. Chem. 8oo., 8, [2], 44), 
and of the bodies desorilM.^d by Herbst (this J., 1906, 224). 

The sample to be examined is rolled into a thin sheet and 
I dried to constant weight in vacua over calcium chloride, 
or in a ilrying-oven at ICH) ’ C. 0-4 to 0*8 grm. of the dried 
sample are now sealed up m a thick-walled tulx-^ from 
which the air has lieen displaced by oxygen, and the tube 
is heated for 5 to 20 hours at 100‘' C. The tuhei is then 
allowe<l U) cool, the rubber removed and rapidly weighed, 
and the increase in weight is taken as an inverse measure 
' of the durability of the sam[)le. The increase in weight 
shown by a sample of good riiblier m five hours amounts 
to from 2 t-o 4 per cent. 

In eorUin caseM, samphis of rubber- goods when tested 
I in this way, show a decrease in weight (due to the oxi- 
, ilation of free sulphur to sulphur dioxide), followed by 
an increase. The author regards this decrease, too, as 
I Ijcing a measure of the durability of the goods, since it 
is an indie*, ation of great porosity in them. Observations 
' should maih^ of the deiTcase in tensile strength after 
, oxidation, and taken into account in forming an idea of 
' the durability of the goods, or rublior, examined. 

A modification of the sealed -tube method is described 
1 in whii’h the riibl>er sampk^ is contained in a U*tube 
which is immersed in boiling wat,er. The U-tube is con- 
; neet4Ml with a rewrvoir containing oxygen, under moderate 
pressure only. — E. W. L. 


Rubber Industry of French Africa. For. Off. Ann. 

Series, No. 3643. 

In February, 1905, an ordinance was published, applicable 
to the whole of French West Africa, consisting of five 

articles, whose object is to secure the following results ; 

(1) The supproBsioi. of adulteration of rubber, (2) the 
preservation of existing rubber plants ; (3) the creation 
of new plantations ; and (4) the creation of schools of 
instruction in the methods of cultivating and gathering 
rubber. 

In the course of 1904 Sudan rubber fell rapidly in price 
owing ohiefiy to adulteration, but after the ordinance had 
been put in force, it rose again steadily, so that, during 1905, 
Sudan “ twists ” rose from 8 fr. 60 o. to 9 fr. 20 o., in 
January, to 9 fr. 60 c. to 1 0 fr. 20 c, in September. Sudan 
” niggers ” also rose about a franc during that period. 

The best Erenoh Guinea rubber, known as Conakry 
“ niggers,” continues to be oxportecl in sacks bearing the 
customs seal as a guarantee of quality, but every other 
quality may be exported without it. The result of this 
compromise is that Conakry ” niggers ” liave maintained 
their price. The application of the new regulations had 
a most marked effect in the Beyla district of Upper Guinea. 

rubber produced there improviKl to such a degree that 
in April, 1906, it was given a special quotation on the 
Bordeaux market under the appellation of Beyla niggers,’ ' 
and at once ranked ndth Conakry ” niggers.” 

Because of its backward state, the new regulations are 
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not to be introduced into the Lower Ivory Ooaat until 
1907 ; but they have been introduced into the upper 
districts which formerly belonged to the Sudan. 

[T.R.] 

Unfied States Patent. 

Huhhtr and the like ; ProresM for extracting from 

wood. A. do la Corie, San Luin Potosi, Mexico. 

U.S. Pat. 814.(i75, March 13. 1900. 

Certain claasoH of wood are broken to a suitable size and 
subjected to dry grinding, jwessure and heat lining applied | 
during the grinding process, espciiially in the final stages. 
The partioloB of rubber agglomerate and are mechanically 
si'parated from the woody tissue. — C. E. F. 

French Patent. 

Klaatie malerial [Rubber suh»titidv \ ; Manufacture of . 

L. C. G. l.A)sage. Fr. Pat. 359,183, Nov. 0, 1905. 

The materia^ consists of a solution of gelatin in glycerin, 
to which IS added I'ornialdohydo or another coagulant, a 
solution of rublier oi gutta-percha, and a vulcanising agent, I 
and which is afterwards treated with a delinite quantity of I 
compressed air or other gas in a fine state of division. 
The mixing of Ihe materials and the introduction of the | 
air arc effected in a siiecial apparatus provided with a 1 
hollow shaft carrying hollow mixing blades, ilmmgh which j 
the air or gas under pressure is introduced. The mixing j 
apparatus is jacketed. During tin? mixing a heating agent, i 
is circulated through the jacket and aft<Tward« cold j 
water, m order to rapidly cool the mass. — A. »S. , 


Qlwi Mamfacture of . C. W. Luther, Roval, 

Russia. Eng. Pat., 16,432, Aug. 12, 1905. 

Claim is made for the manufacture of a glue, specially 
suitable for hygroscopic organic material su^ as wood, by 
treating an albumm, e.g., oefibrinated blood, with an alka- 
line-earth, preferably slaked lime, and water. The 
addition of a porous substance, such as wood meal, is 
advisable, and the separation of water from the glue may 
be prevented by the addition of a small proportion of a 
caustic alkali— not exceeding 1 per cent, of the weight of 
the albumin. The mixture is stirred for about 15 minutes 
until it begins to thicken, and is then allowed to stand 
until it forms a fairly bard jelly. —C. A. M. 


German Patent. 

Glue-containing materials;, Process for the separation 

of fat- solvents from . E. Bergmann and T. Berliner. 

(icr. Pat. 165,235, Oct. 24, 1903. 

Glfe-contajnino materials from which the fat has been 
extra<'ted by volatile solvents, are treated with cold water, 
without centrifugalising. for the purpo.se of removing the 
fat-solvent, and also blood and other impurities. The 
process allows of the extraction of the fat from “ spotches,” 
or glue-stuff (Lcinileder), without the glue being also 
dissolved, as is the case in the usual method of removing 
the fat-solvent by means of steam. - A. S. 
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{Continued from page 327.) 


{Continued from page 327.) 

Peeany Mack walnut and butternut. L. E. Levi and E. G. 
Wilmer. Hide and Leather, Doe. 23, 1905. J. Amer. 
Chem. Soc., 1906, 28, 110 -117. 

The shells of tho.S6 nuts gave by aualy.sis the following 
results ; — 


1 

j 

Soluble solids. 

[Nun-tannln. 

1 

j Tannin. 


Per cent. 

Per cent. 

Pt-r cent. 

Pecan shell 1 

14-01 

2-38 

1 ll-6:i 

Pecan whol« nut 

9-04 

.3-1.3 

5-01 

Black walnut, burr. . . 1 

81-20 

16-50 

14-70 

Black walnut, sIiaU ... ^ 

6-27 

0-30 ! 

4-97 

Butternut, burr 

41-53 

29-07 1 

11-86 

Butternut, shell 

2-29 

1-58 

0-71 


The oil extracted bv petroleum spirit from the “ moat,” 
the “ moat ” and shell and from the whole nut was deter- 
mined, as also the constants of the oils. 


Pecan oil. 


Black walnut , 
oil. I 


Butternut 

oil. 


Oil in whole nut . I 
Oil in meat 1 



Solidifying point . 

Hehner value 

Saponification value 

Iodine value 

Add value 


21-72 per cent 


0*01BC 


-a- c. 

— 7* C. 


100-4 

104-1 

0-60 


B-lSpor cent. 
40 05 per cent 
0-U225 
—S’ C. 
—13* C. 
03-30 
190-0 
146-8 ’ 
0-22 


I 7-88 per cent, 
54-01 per cent. 

' 0-0268 
0* C. 

— 10* c. 

91-26 

189-H 


— D. B. 


English Patents. 


Copper salts in irrigating waters. W. \\. Skinner. 

J. Amer. Choiii. Soc., 1906, 28, 361 — 308. 

The author ilesoribca Horue experimciits in connection 
with the injurious effect upon vegetation of copper salts, 
which ns a waste product from the mining and reduction 
of copper ores, are freq^uently earned into and contaminate 
water supplies, which later on are used for irrigation 
purposes. In the wet method of concentrating low-grado 
copper ores, quantities of copper, up to 1-5 jier cent, may 
remain in the tailings whicli are discharged on to the 
“dump” or directly into the stream, and thence upon the 
irrigatcil land. It has been shown tliat one part of copper 
per 7(>0,(X)0,0(M) is sufficient to retard the growth of wheat 
seedlings, whilst I part in about 800,000 is fatal to the 
growth of corn. In the author’s opinion the presence of 
one part of copper per million should condemn water 
for irrigation purposes. It has been generally held that 
the presence of carbonates and bicarhonates renders 
the copper insoluble, but the author’s experiments show that 
even in presouce of considerable quantities of bicajrbonates 
and carbonates, sufficient copper may remain in solution 
to be toxic to plants. 3'lie amounts of copper dissolved 
by different carbonate solutions are shown in the following 
table:— 


Solution. 


I 

I Partn of copper 
per million, 

I In the solution. 


Saturated solution of sodium bicarbonate . . , 
^Solution cquiv^ut to soil containing 0-05 per 

cent, of sodmm carbonate 

♦Solution equivalent to soil containing 0-026 per 

cent, of sodium carbonate 

Solution containing 1-1075 grms. of oalolum 
bicarbonate per litre 


068-00 

1-70 

0-40 

207-10 


Plastic masses from casein and the like ; Process for the 

manufacture of . L. Collarilon, Leipzig, Germany. 

Eng. Pah 22,526, Nov. 8, 1906. 

See Fr. Pat. 359,073 of 1906; this J., 1906, 827~T. F. B. 


* These wore sodium bicarbonate solutions of strengths oorres* 
ponding to toll solutions, which would result from adding one- 
third of an acre-foot of irrigating water to soils containing the 
quantities of sodium carbonate indicated, assuming that the 
latter would be completely converted into bicarbonate. 

— A.S. 
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XVL— SUGAR. STARCH. GUM. Bte. 

{CorUinued from page 8*28.) 

Beetroots and beet juices ; The “ objeciionahle ” [melassi- 

genic] nitrogenous constituents of . K. Aiidrlik 

and J. Urban. Z, Znckerind in Udhmen, 1900, 80 , 
282—280. 

In a former paper (this J., 1906, 808) the authors defined 
the nitrogenous constituents of beet juice which are not 
precipitated by cupric hydroxide in presence of alum, 
And which do not belong to the class of amides or am- 
mcnium compounds, as ‘‘objectionable” or inelassigenic 
nitrogen. These injurious compounds are not removed 
from the juice by the usual process of triple saturation, 
nor by any of the processes to which the juice is subjected 
in the factory. In two beet-sugar factories there were 
found in the concentrated ayiups, 9(j-3 and 94*9 |K'r cent, 
of the ” objectionable ” nitrogenous const itumits origmally 
present in the beets themselves. The storage of beets, 
■especially at a relatively high temperat.ur<‘. i.s accompanied 
by a disappearance of sugar by respiiation and a pro- 
gressive deterioration in the purity of the juice. ?.c., the 
ratio ot sugar to iion-reinovablo non-sugar. 1'his deteriora- 
tion corresponds with an increase in the proportion of 
“objectionable” nitrogen in the juice, caused probably 
by a breaking down of the proteids of the beet during 
storage. The deternunation of this form of nitrogen, 
as prescribed by llie authors, lor. nt., can be made 
with a high degree of accuracy, and constitutes a very 
amportant criti'rion ot value in tlie c.xarnmation of beets 
and beet juices.-— J. F. B. 

VcUulosvs [heetroot and ramir] ; Nature of certain . 

K. Kniest. XIX,, page 388. 

Untted iSfAms J’atent. 

Starch; Apparatus far drying - — . E, E, Ferkiiis, 
Melrose, Mass I'.S. Fat. 816,373, March 20. 1906. 

The apparatus for the continuous drying of starch consists 
of an elongated closed cliamher with an exit tor the moist 
air at the toji and an inclined floor with an exit for the 
•dry starch at the bottom. A number of endless eouveyors 
uro arranged one above the other 1o earry tlie starch 
backwards and forwards through the length of the 
chainlier on its way from the top to t he bottom. A heater 
is provided beneath the floor through which hot air is 
delivered to one end of the apparatus ; the air escapes 
at the top and enters an external cooling chamber in 
which the suspended moisture is eondetised and separated, 
whilst the cooled dry air is returned tbrougli the beater. 

- J. F. U. 


XVII.-BREWING, WINES. SPIRITS, Etc. 

{(lonfinutd from page 331.) 

Extract of malt : Conditions for increasing the to nearly 

the lahoraiory value. F. Corny. Osleir. Urauor- und 
Hopfen-Zeit,, 1906, Xos. 1 and 2 ; Z. ges. Brauw,, 1906, 
29 , 202--203. 

Thh brewery yield of extract from a malt may be increased 
to a value about 1 — 2 per cent, less than that found in the 
laboratory by improving the arrangement of the rimiiing- 
off vessel (liluterbottich) and regulating the running-off 
and sparging. The best depth for the grains is 30—35 
•c.m. (12 — 14 in.). The false bottom should cover, as 
nearly as possible, the whole bottom of the tun and should 
be furnished with slits, not holes. The false bottom 
should be placed as low as possible and not more than 
about one-lifth inch from the bottom of the tun. The 
conatruction of the rakes is of importance for perfect 
•extraction of the grains, and there should be a sufficient 
number of independent running-off pipes, each provided 
with a cock. The temperature at wnioh mashing and 
running-off are begun — about 167° I*. — should be main- 
tained until the end of the spaiging, during which the 


t rains should be stirred up several times by the rakes, 
'he outside mashing machine may be advantageously 
replaced by a pipe passing nearly to tbe bottom of the 
tim, “ balling Being prevented by a rapidly-rotating 
propeller.— T. H. P. 

Saccharification ; Influence of composition of the water 

on . A. Fernbaoh. Ann. de. la Brass, 1906, 

No. 5; Woch. f. Brau., 1906, 28, 159—160. 

Thk author discusses the influence of lime and 
magnesia salts in the browing water, in the light of recent 
researches on the influence ol the reaction of the medium 
on ferment action (thi.^ J., 1906, 192). 

The earthy salts of the waters react with the alkali 
phosphates of the malt, and a portion of the phosphoric 
acid IS preci pi f ated. Although this double decomposition 
may not b(» of much consequence in the case of gypsum 
waters, it is of importance in the case of waters whose 
hardness is of f he “ temporary ” character. The earthy 
carbonates of these waters neutralise the acid primaiy 
)>hosi)liateH. and increase the alkalinity of the medium 
towards Methyl Orange. Maquenne and Roux have 
shown that the effect ot adding acid to the iliediuia, until 
it is nearly neutral to Methyl Orange, is to incroaso the 
diaslafic activity and to incn'aso the propoition of maltose 
formed as compared with the dextrin. Cimversely the 
effect of waters with high temjMJrary hardness is to lower 
the maltose : dextrin ratio and incidentally to darken 
the colour of the wort, owing to the increased alkalinity. 
The use of such waters is theretore indicated for the brewing 
of dark beers in which these eflects are desirable, and the 
degree of their influence on the course of sacchanfloation 
will be all the more marked the greater the weakening of . 
the diastase by high curing. Hard waters of this type 
Will have the same influence as increasing the temperature 
of mashing. 8inee t he effect of alkalinity on the activity of 
the proteolytic enzyme closely resembles its effect on the 
diastasi*, it is very probable that the amide : albumose 
ratio of the wort would be affected in the same manner as 
the malto.so: dextrin ratio. It is important, therefore, 
1-0 eriHure coiislaiicy of composition of tUe brewing water 
it the character ol the beer is to be maintained. — J. F. B. 

Brewery infection and pure yeast. K. L. Siau. J. Inst. 

Brewing, 1906,' 12, 118- -134. 

Befouk introducing a system of pure yeast fermentation 
into a brewery the most serious sources of infection must 
be iiivostigated. and measures taken to minimise tbe 
danger. In the brewery in which the author’s experiments 
were conductixl. direct observation showed that the 
wort arriving on the cooler at a temperat.ure of about 
17(F F., ran off it in a sterile condition until the 
tem|K)rature sank below 136"' F. When, however, the 
cooler has run nearly empty and the temperature of the 
wort has sunk to about 120° F., it will be found that the 
later runnings are heavily infected. The author has found 
that a practically sterile wort may be passed from the 
cooler to the refrigerator by arranging that no wort enters 
the latter at a lowci tmn}KJraturo than 130° F. This is 
done by allowing the first copjwr wort to run off the cooler 
until only about two barrels remain, the temperature 
having meanwhile fallen to about 140° F. The second 
copper wort is now admitted to the cooler at a temper- 
ature of 170° F., and thus effects a sterilisation of the 
residual first wort. The last two barrels of the second 
wort are similarly re-heated and stenlised by the spargings, 
the last two barrels of whi<^'h may bo run to waste. Briant 
(this J., 1904, 722) states that there is a danger of mfeotion 
at temperatures on the cooler as high as 160°— 170° F. 

The prevention of infection on the refrigerator can only 
be effected by using a closed refrigerator supplied only 
with filtered air. With open refrigerators the infection 
can be reduced by protecting the l^er as far as possible 
from aerial organisms and scrubbing out the channels 
after the passage of every brewing. Similar treatment can 
be applied to tiie wort pipes by passing a current of steam 
as frequently as possible. The author introduced a pure 
culture of yeast irom a single cell into the brewery by 
gradual stages. Under ordinary conditions it was found 
necessary to renew the working stock by fresh pure cultures 
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every gix to seven weeks. The beer was normally attenu- 
ated, took finings well, and possessed a remarkably clean 
flavour ; after racking, it usuallv came into condition in 
two to three days. After the third week of storage the 
beers were quite fiat, and failed to recover coiiuition ; 
single cell yeast is only recommended for boeirs which are 
to be drunk after a very short storage. For the first two 
or three weeks of storage, there is a slow fall m gravity of 
2*^ — 2‘5'’ eaused by the continued action of the culture 
yeast on the malto-dextrms, which, arti ftirmenled only with 
difficulty. At the end of that time the deposit of culture 
yeast appears starved anil exhausted, and the gravity 
remains constant until, after alxmt a fortnight, a visible 
development of wild yeasts is observed, accompanied by 
a fiuther fall in gravity of about T. The question 
whether a noticeable at ter- fermentation is obtained when 
Bingle-cell yeast is eni]>loyed deiwnds first on the relative 
proportion of slowly termeiitable, complex malto-dextrins 
present in the wort, and secondly on the attenuative 
jiower of the yeast towards these bodies. These factors 
determine whether the yeast jH^rfonns tht' whole of its 
work before racking, or whether a gradual loss of gravity 
eontinues in the early stages of storage. — J. F. B. 

Winc/< ; The ‘‘‘‘ grainse" nicknesH [roinjicsm] of . 

K. Kaysm* and E. Manceau. Comptes «fnd., ffiOO, 
142. 725—727. 

Thk autliors have isolated and studied the micro-organisrii 
which causes ropiness in wines. It resembles the mannitol 
ferment in many respt^ct^^. but is distinguished from the 
latter by the precipitate, without film, winch it forms in 
culture media. The organism crows in chains of 0*7 
fi in diameter. \\'ith age. tlie chaiiih become longer 
and felted together, and lliiHlly form a glutinous mass 
at the bottom of the liquid. 'I'lie bacillus is i-oim*- 
what aiulerohic iii liahit and grows most rapidly at a 
temperature of about 3b'' ('. it prefers highly 

nitrogenous media, ]iOf»tonc8 being the best nitro- 
genous nutrients and levulosi' the most favourable 
carbohydratt'. From levulose, the pnxlucts of fermen- 
tation consist mainly of mannitol. >vith smaller quantities 
of lactic and acetic acids, carbon dioxide and alcohol ; 
traces of ammonia art' formed, but no hydrogen. Dextrose 
is fermented less readily and yields no mannitol, (-ane 
sugar is iuverU'd and fermentetl, milk sugar is also attacked, 
(’ertain free acids, such as malic, tartaric and succinic acids, 
and especially citric acid, arc higlilv inimical to the 
development of the bacillus ; acetic acid luis only a feeble 
influeni’e. The bacillus esn be acclimali.se(l to the presence 
of antiseptics in wine. 'I'he degree of ropiness is propor- 
tional to the degree of suitability of the ('(imposition ot the 
medium. The ropincss always disap|a*nrs after the lap, sc of 
several montlis and the bacilli collect at tlie bottom ; 
heating to ('. also destroys the ropiuess. The baccilh are 
killed by lieating at 50' - C'. for 15 mirmtes. rertain 

wines of the (Tiampagnc district, especially those which 
undergo a .*!low, continued fermentation, are more sus- | 
eeptible to attack than others. The factors wliicli influence i 
HUHceptibility are ; free acidity, orgamo nitrogenous 
substances, alcohol and jiotash salts. — J. F. H. 

Wine imports into the Vnited Kingdom. Parliaimuitary 
Paper, No, 88 of lUOb (Ifi’ico ^d.). 

Aocording to this return. 10,871,221) galls, of wine were 
imported into the Uniterl Kingdom during 1005. from 
the following countries: — Spain, 3,002,112; Portugal, 
2,043,571; Madeira, 43,892; hrance, 2,392,307; (ier- 
many, 420.300; Holland, 571,202; Italy. 253,417; 
Australasia, 801,902; other countries, 310,340 galls. 

LT.R.] 

Malt analysis ; iJelermination o/ extract values in . 

by the refraclomeier. O. Mohr. XXIll., page 395. 

English Patuntb. 

brewing beer and other beverages ; Process of fermetUation 

in relation to . G. F. Wittemanii, Brooklyn, 

D.S.A. Eng. Pat, 16,071, Aug. 6, 1905. Under Int. 
Conv., Aug. 6, 1904. 

SB* Ft. Pat. 358,228 of 1906 ; this J., 1900, 194.~-T. F. B. 


fVineSt brandies^ alcohols and liqueurs ; Process for 

ageing . J. M. L. Desvignes, Lyons, France^ 

Eng. Pat. 21,647, Got. 23, 1906^. Under Int. Conv., 
Oct. 31, 1904. 

Sbs Fr. Pat. 360.279 of 1904 ; this J., 1906. 36.— T. F, B. 
United States Patents. 

Alcohol ; Apjmraiua for recovering waste from 

liquor casks and barrels. T, H. .Naughton, Boston, 
Mass., Assignor to Mary A. Naughton and M. Dunn, 
Springfield, Mass. U.S. Pat. 815,463, March 20, 1900. 

A NUMBER of empty barrels are arranged end to end and 
are eoiinected together in series by tubes carried by 
head-blocks and passing into the heads of the barrefa 
through elastic, ring-shaped cusliions. I’he first barrel 
of the series is connected with a steam supply and the 
last barrel with a condenser. The pipe loading from the 
last barrel to the condenser is provided with a steam 
injector.— J. F. B. 

Alcohol ; Process for recovering ivasle from liquor 

casks and barrels. T. H. Naughton, Boston, Mass.» 
Assignor to Mary A. Naughton and M. Dunn, Bpring- 
fnfid. Mass. l?.S. Pat. 816,404, March 20, 1900. 

Wa.ste alcohol is recovered fxom a series of practically 
empty casks by injeiding steam into the series of oonnectixl 
casks and drawing, by means of a short-circuited circula- 
tion, the contents of the barrels through the last barrel, 
vaporising the ah'oliol and cimdensing the vajHiurs. (See 
preceding abstract.)— .1. F. B. 

FrENI’II I ’at ENTS. 

Alcohol ; Production of — from amylaceous matters 
saccharified by mucedina’ and fermented by yeast. G. 
Jacqiiotmn. Fr. Pat. 359,230, Jan. 14, 19b5. 

The apparatus coniprisi's a series of closi'd vessels every 
part and fitting of which is capable of being sterilised by 
a current of steam, the various points of oomnuinioation 
with the outside air being immersed in baths of antiseptic 
solution. The vessels are provided with mechanical stirrers, 
cooling and heating coils, esi^ape pipes, trapped 
aseptically. for discharge ot waste gases, pipes for 
filling anil emptying and for the admission of sterilised 
air. The air supply is sterilised by passing through a 
combined cbemiiMil and mechanical air-filter and through 
a long worm which is frequently sterilised by steam, tno 
condensed moisture serving to wash the filtered air. 
Saccharification of the li(jueficd starch is effected m the 
well-known manner by means of pure cultures of 
rmmediim*, and fermentation may either be conducted 
in the same vessids by pure cultures of yeast under aseptic 
conditioiiH or may be ellecteil in ojren tuns, after the 
addition ot antiseptics, by yeast specially cultivated and 
acclimatised to resist anti.septics.— J. F. B. 

Fermentation in three stages ; Process of . J, T, 

and T. H. Board. Fr. Pat. 369,309, Nov. 11, 1906. 
Under Int. Conv., Dec. 0, 1904. 

See Eng. Pat. 20,098 of 1904 ; this J., 1905, 118,3.— T.F.B. 

Acetifying apparatus working with stationary films of 
pure mycodvrma and automatic feed. H. Fniigs, Jim, 
Fr, Pat. 359,115, Nov. 4, 1905. 

The acetifying apparatus consists of a number of shallow 
tanks disposed one over another with air-tight joints. 
The upjrermost tank is divided by zig-zag partitions, so 
ns to form a surfaoe condenser through whi(*h the fresh 
wort and the exhausted air are fed in contrary directions 
and cooled by water circulating inside the partitions. 
This water is then used for driving the fan for the air 
supply and finally for cooling the wort after sterilisation. 
The fresh w'ort from the condeuscr passes into a vesaM 
in which it is used for cooling finishea vinegar which has. 
been sterilised by heat ; the wort becomes’ hot and is 
sterilised. The interchange of heat between fresh 
wort and finished vinegar ensures their mutual sterili- 
sation, the losses of beat being made good by heat from a. 
boiler controlletl automatically by a thermo-regulator,- 
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A portion of the wort, whihit still liot, is withdrawn to a 
eloB€Mi coke-tower into which the air intended for oxida- 
tion purposes is pumped. In this tower the air is heated 
and saturated with vapour, the warm air serving to 
maintain the temperature in the acetifying tanks wnilst 
its state of saturation prevents evaporation in the latter, i 
The cooled wort is fed into the acetifying tanks, in which j 
films of pure-cultivated myooderma have previously been j 
formed, and the flow of wort at a constant level is main- | 
tained at such a rate that a single passage through the j 
tanks suffices for complete acetification. The vinegar 
then goes to the heating apparatus whilst the exhausted ; 
air (iharged with vapours is caused to deposit these in | 
the eon<iensor before being discharged. — J. F. B. ' 

^ ! 

AcHificaiion ; Appnrotn/i for avUmwtic — — . L. Royer, j 
Fr. Pat. 359,413, Nov. 14, 1905. Under Int. Conv., : 
Dec. 10, 1904. ; 

Skk Eng. Pat. 24,245 of 1905 ; this J.. 1900. 194.^^T.F.B. : 

( 

XVm.— FOODS; SANITATION; WATER 
PURinCATION, & DISINFECTANTS. | 

{CoiUiMitd from ptigc j 

(,4.)-^F()ODS. I 

Milk : Ihtcrminntion of proteuh in . A. Trillat and J 

Sautoii. XX III., page 395. 

Enuijhh Patent.m. : 

FnnmcfH or apf>aratuf< for mippdyiny heated air and goMes ■ 
for u\dustri<U purfxtHet*. [Itrying tea, cPc.J. 1\ 1). U. j 
Clark, Halaugoda, ('eylon. Eiig. [‘at. 10,107, May 13, i 
1905. 



The primary air to suppoi't- the combustion of the fuel i 
on the grate, a, enters, preferably under pressure, through 
the pipe, b, and the secondary air, also under pressure, | 
enters through the pipes, d, d, and the jets, d*, into the i 
chambers, c, <•, whore it is heated by contact with the ] 
walls of the combustion chamber, A. The heated second- 
ary air leaves the chambers, c, r, by the passaws, d, 
and passes over the surface of the buniing fuel. The open- ] 
ings, are made of different sizes so that the jets of | 
heated air may mix more completely and the sum of the j 
area of thewi openings is made small so that the air only j 
leaves the chambers, c, c, slowly. The products of com- I 
bustion pass upwards from the chamber, A, to the tube ; 
chamber, B. around the tubes, and through the ports i 
in the dome, h, into the space, where they mix with j 
another supply of warmed air, which enters the apparatus I 
at e, passes down the channels, /, underneath the grate, o. 


and up the ohaimels, /^, into the spaoe, 1. The mixtmw 
of gases then passes through the tubes, g, is there 
furrier heated by the products of combustion from A, 
and collects in the space, m, from which it is oond noted 
away to be used. — W. H. C. 

AlimtiUary mbstance ; Process for tJie nreparaiion of 

an A. de Sousa Rois, Oporto, Fortugal. Eng. 

Pat. 21,940. Oct. 27, 1905. 

See Fr. Pat. 358,713 of 1905 ; this J., 1906, 332. —T. F. B. 

Flour ; Method of and ap^raius for treating with 

f ases. M. A. and 0. P. Eybert, Livron, Franco. Eng. 
'at. 23,009, Nov. 9. 1905. Under Int. Conv., April 10, 
1905. 

See Fr. Pat. 353,179 of 1905 ; this J., 1905, 1027.-T.F.B. 

Corn and its products ; Process for bleaching and steri* 
Using — . (). Zijumermann, Ludwigshafen on Rhino, 

and C. H. Buchonaii, Diisseldorf-Hcisholz, Germany. 
Eng. Pat. 2.5.010, Doc. 2, liK)5. 

The corn is subjected for a .short time to the action of a 
dilute solution (of from 1 to 5 per cent, streng^i) of sodium 
bypo.sulphite (hydrosulphite), or other salt of hypo- 
HulphiirouB (hydiOHulphiirous) acid. The bleached com 
may be afterwards rinsed with water. — W. P. S. 

United States Patent. 

Bleaching and sterilising [foods, cbc.] : [Electrical] 

ap}Hiratns for . S. Lecthain, York, Assignor to 

The Ozonised Oxygen Co.. Ltd., Manchester. U.8. 
Pat. 816,482, March 27, 1906. 

See Eng. Pat. 5790 of 1904 ; this J., 1905, 341.— T.F.B, 

Fhbncu Patents. 

Milk : Process for drying and preserving in powder 

form. P. F. BiWenot and E, de Neveu. Fr. Pat. 
359.526. Jan. 24. 1905. 

See Eng. Pat. 2l»,3C7 of 1904; this J., 1906, 36.— T.F.B. 

Coffee extracts ; Preparation of . H. Koorner. Fr. 

Pat. 359,263. Nov. 9, 1905. 

Foil making an extraiit of roasted coffee the ground 
material is treat^ed w'lth volatile solvents, such as alcohol, 
etiurr, Iwozcne, acetone or )KdroIeum spirit, in order to 
lixtraci the aromatic esHonlial oil. The grains are then 
freed from solvent and extracted with boiling water until 
exhaust.ed. The aqueous I'X tract is evaporated and 
dried at 110'^ C., and is then powdered and thoroughly 
mixed with the essential oil extracted in the first operation, 
in the ease of gieen coffee, the beans are ground and 
exhausted with boiling water, the extract being evaporated 
to drynesM, roasted at a suitable temjierature, re-dissolvod 
in water and filtered. The residual grains are dried and 
roasted, and are then exhausted with volatile solvents for 
obtaining the aromatic oil. The residue from this treat- 
ment may be submitted to a second extraction with water, 
the combined aqueous extracts being evaporated to dry- 
ness, powdered and flavoured with the essential oil. 

-J. F. B. 

Coffee ; Use of oxygen or ozone for maturing and improvingt 

. J. M. L. Dosvignes. Fr. Pat. 359,451, Nov. 16^ 

1905. 

Gkbbn coffee is matured and improved by treating it in 
a closed vessel with oxygen or ozone. The best results are 
obtained when the cottee has been rendered more porous 
by storage in a hot chamber immediately before treat- 
ment with the oxidising gas, and by exhausting the air 
from the closed vessel before admitting the oxygen. 
If desired the oxygen may be ozonised in the vessel itwlf 
whilst it is in contact with the coffee. Full maturation 
of the coffee can thus be effected in a few days. — J.F.B- 

Fruits and vegetables containing sugar ; Drying and 

preparations of ihest materials, J. R. Hatmaker. 
Ft. Pat 869,689, Nov. 22, 1906. Under Int Conv,, 
Nov. 24, 1904. 

SXB Eng. Pat 26,563 cf 1904 ; this J., 1905, 1249.— T.F.B- 
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(B.HBANITATION; WATER PURIFICATION. 

English Patknts. 

Seimge and other foul or impure tvatera ; Apparatus for 

the purification of . W. 0. Travis, Hampton, 

Middleaox. Eng. Pat. 4980, March 9, 1906. 

The sewage, previously deprived of most of its susptmded 
solids by treatment in a settling tank such as that descnbod 
in Eng. Pat. 11,073 of 1903 (this J., 1904, 076), is subjected 
to bacterial treatment while passing at a suitable sj^ieed 
through tanks jirovided with sets of inclined plates of 
slate, stoneware, cement or the like. The fine suspended 
matters together with colloidal and other organic and 
inorganic substances arc» deposited on these jjlates and 
finally drop to the bottom of the tank, whore they are 
further acUnl on by the bacteria. The sludge is afterwards 
periodically drawn off by means of suitable pijieB which 
are provided at the bottom of the tank. — W. I*. S. j 

Precipitaiion and decantation in the treatment of liquids ' 

[waler] ; Conhnuous , E. Declercq, Lille, France. ' 

Eng. Pat. 5^32, March 14, 1906. , 

See Addition of March 7, 1905, to Ft. Pat. 348,376 of ; 
1904; this J., 1906, 983.— T. F. Jl. ! 

Oil in feed and other water ; Jmpts. in and apparatus for \ 

deiermxning the amount of . i). lb Monsun. Eng. I 

Pat. 8031, April U, 1905. I.. pag(^ 362. I 

FtUering of liquids ; Jnipts. relating to the . | 

A. MeU^an, London, and W. Paterson, l)umfries. Eng. 
Pat. 8666, April 20, 1905. 

The claim is for the application of the filtei for sewage ' 
described in Eng. Pat. 22,724 of 1904 (this J., 1905. 686) j 
to the filtration oi water for domestic and other purposes. ' 

— W. H. C. ; 

IVater ; Apparatus for the purifieatian of — ■ — hg electrical 
means. J. F. Lester. Eng. Pat. 18,427, Sept. 12, : 
1905. XU., puge ,379. | 

United States Patent. | 

Purifying water by elect roly sis ; Apparatus for . ^ 

H, C. Bailey, Assignor to Eleetra-Pura Water C’o. i 
U.S. Pttt. 814,764, Mareh 13, 1906. XLL, page 380. ' 

Freni’ii Patent. ; 

Water ; Process and apparatus for the purification of . i 

J. F. Wixford. Fr. l^it. 358,991, Scqit. 22, 1905. Under } 
Int. Conv., Sept. 23, 1904. j 

The water is punijied from a river or similar source and i 
delivered into two separate wells. In these wells the ! 

water receives the addition of prtidetermined quantities of j 
ferrous sulphatti and lime solutions from tanks which J 
contain these ehernieals. The tanks are sujiphcd with 
WAtor, the supply to the lime tank being heated. The 
treated water is then led from the w'ells by pij)es which ' 
empty into a conduit leading to a settling tank. Ferrous , 
fluoride may be ompk)ye<l in place of ferrous sulphate and 
the supply of lime must be suflicient to render th<' water 
distinctly alkaline. (See also U.B. I’ats. 807,tM)8 and 
807,412 of 1905 ; this J., 1906, 86— 87.)— W. P. S. 

(U.) -DISINFECTANTS. I 

English Patent. j 

Disinfection of premises, articles and such like ; Process j 

and apparatus for tlie . P. La 8 sablier( 3 , Paris. I 

Eng. rat. 26,072, Dec. 2, 1906. Under Int, Conv., i 
Dec, 3, 1904. | 

The apparatus has for its object the complete conversion i 

of triox ymethy lone into formaldehyde and consists of i 
a pressm-e-chamber closed by a lid secured by bolts, i 
The lid carries a pressure-gauj^, a safety-valve, a tapped | 
Opening for introducing the disinfecting products, and an , 
outlet pipe for the formaldehyde vapour. This pipe is 


provided with a screw needle-valve and a spring- 
valve which, even when ti e needle- valve is opened, only 
allows the gas to escape when the pressure in tne chamber 
is more than 3 kilos, (per < p cm.}. Means are provided 
for heating the pressure-c' amber, and amyl, methyl, or 
ethyl alcohol, &o., may bo adulid to the trioxymethylene 
in order to prevent the dischorw of any of the latter 
in an unconverted condition. — W. P. S. 

XIX.^ PAPER, PASTEBOARD, Etc. 

(Continued from page 334.) 

Celluloses [Beetroot and ramie] ; Nature of certain . 

A. Ernest. Zf Zuckcrind. in Bohmen, 1900, 80, 
279 -282. 

Exuauhtei) beetroot slices and ramie fibres were treated 
aKoruatcly with hot. concentrated baryta water and 4 per 
cent, hydrochloric acid until lesidues of practically pure 
cellulos4‘S were obtained. 1'he celluloses were then 
dissolveil in a liquid composed of 260 grms. of concentrated 
sulphuric acid and 84 grms. of water jier 100 grms. of 
cellulose. The products were diluted, hydrolysed by 
heating at ttfr — 97"" C., and neutralised by strontium 
hydrate. The solutions were concentrated, the dextrinous 
comjionents w'ere jirecipitated by alcohol and the filtered 
liquids were eva})orated to syrups, the yield of syrup 
being, however, relatively small. In both ( ases, the syrups 
obtained a})peared to contam nothing but dextrose, 
whence it la concluded that both the cellnUises invoHtigateil 
belong to the class of dextrosO'celhiUises. I'lie beet 
cellulose ditTered fiorn the more normal type of ramie 
colhiloHe, in that it showi-d a greater tendency to the 
formation of humus substances during bydrolysis. 

' — ,1. F. B. 

Arsenic in widCpapers, fabrics, dc. : Note on the appli- 
cation of the eleciroLytic method to the determination of . 

T, E. Thorpe. XXIIL, page 394. 

English Patents. 

Threads; Manufacture of artificial . K. Link- 

moyer. Eng. Pat. 4765, March 7, 1905. A’., jiage 371, 

Cellulose threads; Manufacture, of lustrous . R. 

Lmkmoyer. Eng. Pat. 4765, March 7, 1905. V., 

page 371. 

United States Patents. 

Paper making machines; Apparatus for supplying 

colouring material in for the manufacture of one 

side coloured, clouded-coloured and marbled papers. 

U. Tittel, Joscfsthal, Austria-Hungary. U.S. Pat, 
815,763, March 20, 1900. 

See Eng. Pat. 17,163 of 1905 ; this J., 1900, 87.- T. F. B. 

Paper making machine. C. Tittel, Joscfsthal, .Austria- 
Hungary, U.S. Pat. 816,402, Moi’ch 27, 1906. 

See Eng. Pat. 10,798 of 1904 ; this J., 1904, 834.— T. F. B. 

French Patents. 

Peat half -stuff \ Paper manufacture]; Process and 

apparatus for mantifaciure of . A. Kiruer. First 

Addition, dated Oct. 24, 1906, to Fr. Pat. 363,638, 
April 17. 1906 (this J., 1906, 1028). 

T'hb roller-mills in which the peat is reduced to pulp ai’o 
improved by imparting to each of the rolls a movement in 
the horizontal plane alon^ the axis, in addition to the rotary 
motion. This axial motion may be in contrary directions 
for the two rolls of a mill, or may be in the same direction 
at different speeds. — J. F. B. 

Paper-ptdp from graminaccjoue 'plants, and more especially 
from esparto, diss and the dwarf palm ; Manufacture 

of , L. Ech^gut. IV. Pat. 369,660, Nov. 6, 1906. 

The plants or© oniahed between rollers, chopped into 
suitable lengths, and then boiled for a short time with 
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a solution of sodium caxbonaty. Tho liquor is drained 
ojS and the material washed m the boiler ; the washed 
material is then treated with^g solution oontaining 2 — 6 
per cent, of sodium nitrate anc ^ — 10 per cent, of sulphuric 
acid, with which it is boiled ^or several hours. When the 
fibre has become thoroughly loosened by this treatment, 
it is drained, washed and bleached. —J. F. B. 

Fibres ; Process of bleaching natural for paper- 

making. A. Jouve. Fr. Pat. 359,452, Nov. 10 , 1906. 
Natukal fibres are treated either hot or cold with an 
alkaline solution ; the pulp is then washed and “ soured,” 
and is bleached by treating it with a 2 — 5 per cent, solution 
of a manganate or jiermaiiganate, w'hich is added to the 
pulp in small quantities at a time until the action is 
complete. Finally the pulp is washed and treated with sul- 
phurous acid or a solution of a sulphite or “ hyposulphite.” 
it is stated that the addition ot a little hypochlorite to 
the manganate solution economises the latter, and confines 
its action to the colouring mattt^rs, thus protecting the 
csellulose from being attacked by the oxidising agent. 

— J. F. B. 

Paper tnakiny machine. H. Parker. Fr. Pat. 369,297, 
Nov. 10, 1905. Under int. Coriv., A])rjl 17, 1905. 

Sek U.S. Pat, 808,014 of 1905 ; this J., 1900, 88.— T. F. B. | 

Paper ; Manufacture of [('ouchiug and dri/i7)g\ . E. j 

Armengaud, sen. Fr. Pat, .359,419, Jan. 21, 1905. | 

The paper is couched uiRlerneatli tlie niaeliine on the return 
journey of the making- wire. 'Plio web m transferred to 
an endless wire-band whieb earrms it over the drying 1 
cylinders, the transference being elleeteil by the juessuro j 
ol a ]->erforated upjier couch -roll against a si>lid lower j 
couch-roll which is surrounded by a short endless felt. 
The web of paper on the wire-band then travels a short 
distance until a second draining felt engages the compound 
band, so that, the wir(’ lies betw'oen the pajK'r on the outer 
side and the felt on tlie innot sidi?. Tins felt is continu- 
ously dried, during its jiassago, by pressure between a pair 
of rollers, and il passes, w'ilii the ])aper and wire, oviu* a , 
portion of tlie first drying oyliridei. Just before this is j 
reached, however, the conijioimd band jiasses over a j 
suction-box, the felt being protected from friction by a 
short endless wuro band wbicli supports it over the suction- | 
box. — J. F. B. I 

Fuel; Agglomeration of . \lJUlimtioii. of uxistc j 

cellulose lyes]. A. E. Tavernier and Oulman. Fr, i 
Pat. 359,249, Nov. 8, Jt)05. II., jiage 395. 


XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

Lithium theobromine, a. soluble derivative of iheohrmnine. 

E. Dumesiiil. J. Pliarm. Cliim., 1900, 28, 320—328. 
IjTiiiuM theobromine is prepared by adding an excess of 
theobromine to a solution of lithium hydroxide. The 
liquid is filtered and evaporated, and the residue dried at 
110° C. in a vacuum. The amount of lithium found in 
the product corresponds to the formula, C7H7N402la. 
Lithium theobromine forms silky crystals, soluble in about 
half their weight ot water. The solution becomes turbid 
on exposure to the air, owing to the separation of theo- 
bromine. Therapeutic trials show that lithium then- 
bromine is as active as four or five times its weight of 
theobromine. — F. Shun. 

Anagyris fetida ; Alkaloids of . (1. Goessmann. 

Arch. Pharm., 1900, 244, 20—24. 
COMMEBOIAL onagyrine hydrobromide has been separated 
by Partheil and SjiasBld (Apoth.-Zeit., 1896) into two 
bases, cytisine, CjiHiiNgO, and anagyrino, C15H22N2O, 
the composition ot the latter being arrived at indirectly, 
since it could not be separated in a sufficiently pure state for 
analysis. The author has attempted to sejiarate the two 
alkaloids by means of phenylisothiooyanate ; the mixed 
alkaloids were dissolved in alcohol, treated with excess 
of phenylisothiooyanate, and left in contact for three days. 


The phenyloytisine-thiourea which separated was filtered 
o£[, and the filtrate evaporated on the water-bath, in vaom. 
The residue was warmed for a short time with dilute hydro- 
chloric acid, when an insoluble oily portion separated. 
On standing, this deposited white prismatic noodles, which 
were identified as xanthogen-anihde, m. pt. 72^—74® 0. ; 
the oil was phenylisothiooyanate. The hydrochlOTio 
acid filtrate Wja.8 made alkaline and the crude anagyrine 
shaken out with cliloroform. The chloroformio extract 
was freed from the solvent in vacuo, and the residue dis- 
tillod. A trace of a body forming scale-like crystals passed 
over at 200°, tlio bulk of the alkaloid distilling at 245° C. 
under 30 mm. pressure. The base so obtained was a 
honey-coloured, resinoid, amorphous moss, amounting 
to about 04 jier cent, of the crude base. On analysis, 
figures were obtained which although not in aocordanoo 
with the formula of Partheil and Hpasski for anagyrine, 
were not sufficiently diverse to suggest another formula. 
The base was found to be free from cytisine. Although 
the method has tailed so far to absolutely confirm the 
formula for anagyrine, it has proved to lie of practical 
value for the separation of the bases, since cytisine can be 
readily regonorated from the phenylcjrtisina- thiourea. 


Mydriatic alkaloids of the genus Datura. E. Schmidt. 

Arch. Pharm., 1900, 244, 0(5 — 72. 

Datura alba. Nees. -- This spoi'ies of Datura has been con 
sidered to be identical with D. fastuosa, couoeming the 
nature of the alknloulH of whicli various statements 
have been made. Th(^ weds of two varieties of D, 
fastuosa have been examined— one with white, the other 
with blue fiowers. Those of Datura fastuosa, white 
double -llowT.red variety, gave 0‘20 per cent, of scopolamine 
and 0*023 js^r cent, of hyoscyammo. Seeds ol D. fastuosa, 
blue doublo-fiowered lorm, yielded 0*210 per cent, of 
scopolamine and 0*034 jicr cent, of hyoscyamiue. — J.O.B. 

Almonds, bitter ; Influence of heat on the. toxicity of . 

G. Velardi. JJoll. Chun. Farm., 1990, 46, 05 — 07. 

Chem. Ceiitr., 1900, 1, 1030. 

Bittbe almonds, some whole and some cut into pieces, 
were heated in an air-bath, starting from a temperature 
of 70’ C., and rising by increments of 5°, the tenijxjrature 
being maintaiiKMi constant at eacli point for two hours 
and samples of tlu! almonds withdrawn, powdered, allowed 
to stand 111 contai’t with water, distilled, and the distillate 
tested tor hydi’ocyanic acid. Up to lOJ" C., hydrooyanio 
acid was formed trom all the test samples, but at 105° C., 
in traces only, from the whole almonds, whilst above 
105° C. it was necessary to macerate the heated almonds 
with pow'dered swtMst almonds to obtain evidence of 
hydrocyanic acid at all. In all cases the whole almonds 
proved more resistant to heat than those cut into pieces, 
and. indeed, were still capable of Yielding traces of 
hydrocyanic acid afU^r heating to liM)° (\ 

Pure amygdalin when heated rapidly, was found to 
melt at 208"" — 210° C. ; when heated slowly it began to 
darken at 170° 0,, and melted at 180° G., forming a 
resinous mass. The latter was soluble in water, shghtly 
soluble in 65 per cent, alcohol, and when macerated with 
water and powdered sweet almonds, immediately yielded 
hydrocyanic acid. It contained 4*09 ot nitrogen, as com- 
pared with 2*90 per cent, before heating (calculated for 
U20H27OHN, 3*00 fRT cent., and for C2oH270nN4-3H20 
2*70 per cent, of nitrogen). The author considers that to 
render bitter almonds quite harmless, they should bo 
heated to 170° C., at which temperature the amyg^in 
is stated to become incapable of developing hydro- 
cyanic acid by the action of ferments. — A. S. 

Philippine wood oils. A. M. Clover. Philippine J. of 
Science, 1900, 1, 191 — 202. \ 

Wood Oils. — The author defines these as fluid resins 
having only sliglit drying power and containing a high 
proportion of volatile matter, the oily portion of which 
may amount to as much as 75 per cent, of the resin and 
consists entirely of sesquiterpene substances. These 
products closely resemble copaiba and gurjun bidsams. 
OU of Supa is obtained from Sindora Walliehii, a ta:ee 
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»aid to be widely distribuU^d throughout the Philippine 
ialandfi. A freshiy-oiit tree is stated to yield about 10 
litres of the oil, which in certain districts is used for 
illuminating purposes. It is mobile, homogeneous, and I 
light yellow in colour, with a slight fluorescenco. Its ! 
odour is faint but characteristic. The specimen examined I 
by the author had n spec'ific gravity of 0*9202 at 30‘/30 C., I 
and nn optical rotation of — 31*3'’ in a 100 mm. tube at 
3(^ C. When cooled below 20“ (1, it yielded a dojKisit [ 
of white crystals consisting of a hydrocarbon, melting at j 
03° to 04'' C. The oil absorbed oxyi^en slowly from the , 
air, forming, after several weeks, a thin hard film. When j 
distilled under a pressure ol 40 min., nearly the whole of ! 
the oil ]mssi>d over between 143" and 149" C., the residue | 
lieiug fluid and showing no sign of polymerisation. The i 
distillate had a sp. gr. of 0 •OOriS at 30'’/30‘'(\, ami w'hen j 
redistilled, boiled at 25,7’ to 207“ C. (700 mm.) leaving ' 
practically no residue. It was found that cadincno 
constitut(Kl a large portion of the distillate from the 
original oil, but no other crystalline derivatives could bo 
obtained. The distillate absorbed oxygen on exposure , 
to the air, grailually becoming viscous, and when spread ! 
in a tliin lay€(r slowly hardened, and became darker in 
colour. The optical activity of the oil was destroyed hy , 
heat, so that the rotation of a distillate obtained at the 
ordinary pressure was only — 5*4° The iion-volatile ■ 
jortion of the oil (about 27 per cent.) contained solid ; 
lydrocarboti (m. pt. (13° to (15“ (I), which separated out 
on the adtlition of alcohol. When dried in vacuo it gave i 
the following results on elementary analysis : Carbon, i 
H5*43 : and hydrogen, 14*94 per cent, (total, 1(10*37). | 
It constituted about 0 jier eent of the original oil ol supa. 

Jialao : (hi of Tins resin is olitained tioiu the 

A'pitong tree belonging to the genus Dipkrocarjnis, and 
is in common use throughout tlie Islands, It. is collected 
in a cup-shaped cavity cut in the body of the tree. The 
freshly exuded -iirmluot is white, but darkens rapidly on ' 
standing, and wdien exjiosed, in a thin layer, slowly hardens | 
to form a tough <iurable varnish, for whi(4i purpose it is 
used iiy the natives of the Pliiliiipines. The rosin, as 
thus obtained is a viscous fluid, containing a large amount 
of granular solid matter in suspension. It has a feeble ! 
but distinctive odour, and appears to be soluble in all the 
ordinary solvents except alcohol. It hardens when ' 
treated with steam, and cannot ho distilled under reduced , 
pressure owing to frothing and soliditication of the partially 
dehydrat/od residue, and the only way to leniovc the whole 
of the water, which appears to be in a state of chemical 
combination, is to ap])ly a free flume. Oil eontiniH^s to 
distil after removal of the water, and the distillate 
gradually becomes reddisli-grcon, until at 270“ C. signs 
of decomjiosition appear in the flask. {Specimens distilled 
in this way yicddinl about 50 per cent, of distillate, consisting 
of water with 22 to 2S per cent, of oil. The residue was n 
dark brittle produit. The oil obtained by direct distil- 
lation had a b. pt. of 15T' to 154° C. at 40 mm., after being 
fractionated twice under reduced pressure. Its optical 
rotation at ,30" C\ wnis -f 7B‘5", and its sp. gr. at 30V30“C\ 
0*9127. Ko solid crystalline product could bo isolated 
from balao oil, but the author concludes that it is 
unquestionably a sesquiterpene or mixture of ses- 
quiterpenes. 

Malapaho : Oil of Panao. — This resin is obtained from 
Diptf.rocarpus vcrnicifliiua, the method of extraction being 
the same as in the case of balao. It dries more slow’ly 
than the latter, and is therefore not so widely used. The 
fresh resin is white, and viscous, and has a characteristio 
odour. It absorbs oxygen from the air, becoming dark- 
brown in colour, and when exposed in a thin film, hardens 
very slowly. Wlicn heated to 100° C. its mobility increases, 
in which respect it differs from balao. It is soluble in 
ether and chloroform, and partially soluble in alcohol and 
benzene. \Vhen distilled over a free flamo it behaves 
like balao. A specimen examined by the author yielded 
26 per cent, of water, 35 per cent, of oil, and 40 per cent, 
of solid residue. The sesquiterpene from malapaho 
distilled over almost completely between 266“ and 261° C. 
at 760 mm., and when puriliod by redistillation under 
reduced prossuro was a colourless product, with a sp. gr. 
of 0*9166 at 30°/30° C., and a rotation of — 64° ” in a 
100 mm. tube at 30° C. The solid product was similar 
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to that from balao, but was lighter in colour. On destruc- 
tive distillation it yielded 60 per cent, of a liquid which 
partially distilled between 2()0° and 300° C., leaving a 
residue resembling rosin oil. None of the constituents 
of the volatile oil of malapaho could bo identified. 

Mayayis Resin is obtained from the Di^terocarpua tree^ 
mayapis (D. anisoytera Vidaliana) and is regarded by 
Tavera as identical with gurjun balsam. The specimen 
examined by the author contained 16 per cent, of water, 
and 26 per cent, of sesquiterpene oil, which could be 
distilled off without decomposition, leaving a hard residue. 
The oil purified by redist illation at 17 ram. was light 
yellow, and had the characteristic odour of the resin. 
It boiled at 132° to 140“ C. (17 mm.) and had a sp. gr. 
of 0*9056 at 30°/3()° (I The original resin w'as very 
viscous at the ordinary temperature and hardened when 
heated to 100° C.. forming a white solid. The same effect 
was produced by exposure to the air, the resin drying 
much more rapidly than either balao or malapaho. The 
properties of tins sample were quite different from those 
generally given for gurjun balsam.--- C. A. M. 

Terpenic emujujunds ; Formation and distribution of 

m the orange. E Charabot ami CJ. Lalouc, Comptes 
rend., 1906, 142, 798-KUl. 

Young leaves and stems from new^ branches were examined 
m May and in .hinc ; m June examination was also made 
of Icaw.s and stems from branches t wo to four years old. 

In the first case the leaves contained much more 
essential oil than the sti lus, both relatively and absolutely ^ 
in the aeeond, the proportion had increased in the leaves 
and diminished m the. stems, whilst the absolute amcuint 
had iiKTcased in both. 3’he third set (Irom older branches) 
showed a decrease in the proportion ot essential oil in both 
leaves ami stems ; but the absolute amount m the leaves 
had increased, whilst tliut in the stems had diminished. 

The essential oil contained hut little citral ; that from 
the leaves more than that from the stems. From the 
first to the second stage the projiortions ol citral and of 
esters had both increased, the combined alcohol more 
than the free. Later, esterification became less active. 

— J. T. I). 

Buchu-emnphor ; Decomposition and synthesis of . 

V. W. 8emiiiler and McKenzie. Bi'r., 1906, 89, 1168 — 
1170. 

Airrifiii reviewing previous work upon this subject, the 
authors examined Buchu-camphor or diosphenol, 
which they found to have the following con- 
i stants :-^m. pt. alter several rcc.rystallisations, 83“ — 

. 84° C. ; b. pt. at 10 mm., 109“ — 110“ C. ; oi>ticaily inactive, 

1 soluble in caustic alkalis, though gradually at first. It 
i only takes up one acetyl or benzoyl group. It gives a 
' mono-uxime, m. pt. 126° C., which ciuinot be changed into 
! a uitnle. On heating with hydrochloric acid in a sealed 
tube, it is converted almost entirely into thymol with a 
I little carvacrol. On oxidation with o/one ti-isopropyl-y- 
, acetyl-a-butync acid is produced. Jleduetion with sodium 
I and alcohol gives a glycol, CioH 2 oy 2 - which is oxidised 
I by pc?riiiaiiganate to a-isopropyl-n'-niethyl-adifiic acid. 

, It Buohu-cainphor be oxidisi'd with jiermanganate, an aiiid, 

I CioHifl 04 . is obtaim^d. Tins on distilling in vacuo loses 
j watcu' and passes into a keto-aeid, CioHi^Oa? which melts 
1 at 104“ — 106“ (1 when crystallised irom water, and forms 
1 a mono-oxime melting at 182“ C. Tlie synthesis waa 
1 accomplished by the careful oxidation ot oxymethylenw- 
i meiithone, with ozone. The diketone produced 

! is inverted by acids or alkalis into its enol form, dios- 
' phenol, hientical with Bnchu-camphor, for which the 
j authors suggest the followdng formula • 

i CH,.C<(CH,_CH,\ch.cU(CH,), 

I — F. Shdn. 

1 Pinene hydrochloride and cainphene hydrochloride. A. 

I Hesse. Bor., 1906, 39, 1127—1166. 

j PiSKNE hydrochloride and camphone hydrochloride can. 
; both be made to react with magnesium to form the 
I Grignard magnesium compounds. These, on treatment with 
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water deoompooe RMbX + H.O » B.H + Mg(OH)X. 
Both pinono-magneBium hydrochloride and oampheno' 
magnesium hydrochloride, when decompoAcd in this 
way, yield the same camphane, melting at 163® C, 
The magnesium compounds are readily produced by 
adding the respective hydrochlorides to a reaction pre- 
viously started between magnesium and an organic halo- 
gen compound. Or, the hydrochloride can bo added to 
an alkyl-inagnesiura halide already formed. With pinene 
hydrochloride 80 — 86 per cent, is converted into the 
magnesium (iomfiound, the ntst chiefly into hydrodi- 
campheno, C.2PH34.. About 60 per cent, of camphene 
hydrochloride is converted into the magnesium compound, 
the rest into hydrodicamphene, which, as far os could he 
ascertained, was identical with that obtained from pineno. 
If pinene-magnesium hydrochloride be oxidised liy the 
air and dccomposo<l with water, horneol is the principal 
product, with some hydrodicamphene and a little iso- 
uorneol. Cainpliene-ntagnesium hydrochloride on oxida- 
tion and treatment with water gives 45 |ier cent, of 
alcohols, 2/ ,3 borneol and 1/3 isobormol, 21 i»er 
cent, of hydrodicamphene, and about 34 j)er cent, 
of eamphoue and cumphatie, but the camphane produced 
in every ease is inactive. Hut borneol and hydrodicam- 

M whenever prodiujcd are active, if an active suhstanco 
len the sftarting point. The author concludes that 
pineno hydrocihloride anti liornyl chloi'ide are identical. 
Also, that the chlorine atom in camphene hydrochloride 
is attached to the same atom lo which chlorine is afta(4icd 
m pinene hydrochloride ; and tliat borneol and isolxirneol 
are HlAjnxiisouieric secondary alcohols. Th<' products of 
tlie reaction wore ns a rule com [ilex mixtures ot tlm follow- 
ing compounds unchanged substance, [linene or cam- 
phene hydrochloride; camphane and cainjihenc ; horneol 
and isoborneol ; hytlrodicarn phene. 1 hdails an^ given for 
the determination of their resjiec-tive amounts. — F, Shdu. 

Ethijl alcohol jrc(‘ from ahlchydc : Prvprraitov of for 
WAT in oil and fat ana/t/.vs-. F. I,. I)milu[). ,1. Amer. 
Chem. Soc., 1000, 28. 306 308. 

Thk method pro[K)H(*d is a modilicatioii of tlial devised 
by Winkler (this J., 1006, 1263), lor the prt'paration of 
pure absolute t'ihy] alcohol. On<! litre 0/ 05 per (!ont. 
alcohol is well nn.xed with a soUition of 1-6 grm.s. of silvei 
nitrate in about 3 c.c of water, and a colil solution of 3 grins, 
of potassium hydroxide (purified by alcohol) 111 10 — 16 c.c. 
of alcohol is slowly poured in, without shaking. The 
alcohol is allowed to stand over night or until the pre- 
eipilated silver oxide has settled, and the clear solution 
is wilhdrawn and distilled. 'I’he product ilissolves 
polasBium hydroxide lo a colourless .solution. 'Phe 
method is not applicable to methyl alcidiol. — A. S. 

Chloroform aitd ether ; Krofviwu of heat on nu.nny . 

L. RosentlialiT. Arch, riiann., 1000, 244, 24- 26. 
When oliloroform and ether are mixed, under varying 
conditions, H notable rise of ti!ni[>i>rature invariably ensues, 
Bome (iompound being undoubtedly formed.- J. O. H. 

Pdyhydric phendn ; Catalytic action 0/ alkali and alkaline- 

earth salts in fixation of atmospheric oxygen by . 

K Fouard. Comptos rend., 1906, 142, 796 - 798. 

In presence of halides, tlie absorption of oxygen from the 
air by solutions of guaiacol and qiimol (hydroquirione) 
is very much more rapid than without them. The order 
of activity of the metals tried, is : -sodium, manganese, 
calcium, [wtassiuin, barium, hthium, strontium. 'The 
^8t four of these are among the elements always found 
in living organisms. Oxy-salts —sulphates, nitrates, &c. 
— do not exhibit this accelerating [Kiwer in the same way 
as halides. — J. T. D. 

Benzyl- and phenylborneds, and the products of their 
dehydration^ benzyl- and phenylcamphencs. A. Haller 
and E. Bauer. Comptes rend., 1906, 142, 677—68). 

Secondary a-henzylbvrneol is 

\CH()H 

obtained quantitatively os a viscous oil, by reducing benzyl 
CAinphor in absolute alcohol by means 01 a large excess of 
Aodium. It boils at 179®-~181® C. under 13 mm., has 


8]p. gr M326 and rotary j^wer [aln- +26° 10', and 
I yields an acid phthalate, widen on saponification produces 
I a benzylborneol having a sliglitly higher rotatory power 
I than the original. The corresponding is 

obtainerl along with the phthalate, or by heating Den*yl« 
j borneol with tormic acid or with pyruvic acid. As the 
oamphenes obtained by these different methods, however, 
differ in boiling point and in rotatory power, the original 
benzylborneol is probably mixed with benzylisoborneol. 

yOHa 

7'crtiary ^-benzylborneol 
irepared by treating catiqilior with 


P*'- . . - ... 

bromide in ethereal solution, boils at 106®- 


!(()H)CH2CeH5 
pheuylrnagnosium 
J6®— 170®0. under 
10 mm., and has a rotatory power L®]d— -'12'' O'. It is 
readily dehydrated by heating with pyruvic or formic acid, 
or [ihtlialio anhydride, yielding henzylcampheue melting 
at 24® C., and hevorotatory [aju-: — 60® 44'. A siuali 
amount of a liquid isoinerido is at the same time produoed. 
'J'he ci)rro8|)onding brtiary phenyl compounds are similar 
and .similarly obtained. 

/Cllg 

Tertian/ Phennlborneol • 

\C(Otl)0<iHr,. is prepared 
like tertiary beii/yl-boniool. It is an oil distilling 
between 167® mid 168® (!. under 12 mm. At 40® 0. it 
liecomcs a crystalline nniKS, On heating it with 

pyruvic acid, /l-plionylcanqilicne, f'sHuX ■ 

is 

[iruduced. .1. 'l\ I>. 


Oxidation of ortho-, meta-, and para-compounds ; Relative 

rates of . Jl. Hroilsliaw. Amer. (3ieni, J,, 1906, 

86, 326—335. 

A sTi.'DV was made of I lie i dative rates ol oxidation by 
potassium permanganate, of the three isomendos of each of 
the following : — bydroxybenzoic acids, aminobonzoie 
acids, nitrophenols, nit ram lines and toluidines. Uni- 
formity was shown only when oxidation was oorried out 
in alkiiline solution ; in this case the differeiioes in the 
rates ot oxidation were quite marked, the rate decreasing 
from the ni- to the p-compound. 'Pho eOect of aikedi 
deiKJiiiis rather on its concentration than on the quantity 
[uesent.- T. F. H. 

Tropenies ; Preparation and properties of some new ~ — . 
H. A. D. .lowctt and A. O. Mann. Chem. Hoc. 

1 Trans., 1906, 89 , 367-366. 

JoWKTT and .Marshall have [ircviously shown that the 
^ sjiecilie rotatory [siwer of jiilocarpine or iso-piioearpino 
' in aqueous solution is diminished fiy addition of caustic 
alkali, a minimum value being obtained when one molecular 
i proportion of alkali is present. Furthenri( re, the solution 
thus treated no longer exhibits the characteristic physio- 
logii'al action ol pilocarpine (Aliirshall, J. Physiol,, 1904, 81 , 

, 163). This change is attributed to the ojioning of the lactone 
, ring ill the pilocar})ine molecule, with formation of the 
corre8]xmding hydro v^f-acid. The autliors find that this 
difference 111 action between a lactone and the corros- 
[Minding hydroxy-acid is also shown by terobyJ- and 
: phthalidecarboxyl-trojK^Ines, which produce an atropine- 
I like effect on the heart, hut lose this action after a 
I molecular proportion of alkali has been added to the 
I base. 

Ladenburg has stated that the mydriatic action of a 
I troiHilne dejiends not only on the presence of a tropine 
! complex, but also on the nature of the acyl group attached 
j to it, wliich must contain (1) a benzene residue, (2) an 
I aliphatic hydroxyl in the sido-chaiu containing the oar- 
' boxyl group. The authors’ experiments with five new 
tropoines, viz., phthalidecarboxyl-, terebyl-, proto- 

catechyl-, mothyl[>araconyl-, anti glycoUyl-tropdnei, 

arranged in order ot activity, show that whilst the 
conditions given by lAodcnburg appear to be those most 
favourable for the development of mydriatic action, yet 
terobyltropelne which does not contain a benzene nucleus 
exhibits a distinct mydriatic aotionu AU the now trqpelnes 
mentioned were much less active than atropine or 
homatropino. 
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Olycottyltropemc, CH 2 ( 0 H).C 0 .C 8 Hi 40 N, was prepared 
by neutralising tropine with glycoUic acid and digosting 
the resulting solution with dilute hydrochloric acid 
(1:40) for 24 hours on the water-bath. After purification, 
the base formed laminar crystalM melting at 113°— 114“ C. ; 
m. pi. of the hydrochlorides is 171°— 172“ C. The remaining 
four troptiincs were prepared by passing hydrochloric 
acid gas through a solution of tropine ncutrahsed with 
the acid in questioii, and maintained at a suitable ttmipera- 
ture for two to three hours. M ethyl paracxinylt rope me , 




was obtained as a colourlesh oil ; m. iit. of hvdrobroinide, 

190° — 197” Tcrchyltropeme 


O.Cf Clly^ :>CH.C( ).(^„HhON. 

formed small diamond-Hluijx'd crystals, melting at (>t»° — 
67° C. ; in. pi. of hydrochloride, V. PhHmhdecarho.n/l- 
tropeim. 


Colli* 


CO' c 


formo<i square laminar c rystals, melting at 79“ — 80° C. ; 
m. pt. of hydrochloride, 242 -244° C., with decompoHitiou. 
Protocdteehyli rope me, C„ 1 1./ ( >H )o. CO. ( Hj ^ ( >N, sejiarated 
from alcohol in .stout acicular ciy.stal.s, melting at 253° — 
254“ C., with decomposition. ■ A. S. 


I 


Coca /rnre v ,* Aiialy.'<iti of (hr alkufoith of Java . A 
d(^ Jong. Will, page 39.5. 

Sapttidufi rarak (Umshfionts of the fruit of — . O. 

May. Xll., page 3H2. 

jLa'uthic lL'U(xt/tta>u('s ,• Actiou of ou copper. X. 

Slonmi\s('o. XXIV., imge 396. 

CiKl liver oils ; American . L. M. 'rolman. Xll., 

pn^e 3H2. 


UtviTKi) States Patents. 


Alkyloxyacci yl cyanamide and process of makniy same. 

A. H. C. Heitmunu and E. ('. Clcmmeu.scn, Assignors i 
to Parke. Davis and Co., Detroit, Mich. C.S. Ihil. 
814.693, March 13, 1906. 

ALkynniUKoxvACETyLovANAiniDEs are obtained b> the 
oonderisatioii of alkylated bydroxyacetie acids and ; 
cyanamide or urea, the oxygen of which is substituted. , 
by hydrolysis of the product, the eorrosponding alkyl- ' 
hydroxyacetylureu is obtainc'd. Diethylhydroxyacetyl 
cyanamide, obtained by condensing diethylliydroxyaeetio ' 
acid with cyanamide, is a colourless crystalline sulistanee ’ 
of m. pt. 235 C., soluble in water and alcohol, but insoluble | 
or only slightly .soluble in organic solvents. — T. F. B. | 

Alkylaminoacctopyrocatcchol and process of making same. 

F. 8tolz, Assignor to Farbwerko vorin. Meister, Lucius i 
und Briining, Hdehst on Maine, t^ermanv. U.S. Pat i 
816,653, March 20. 1906. ' 

Sue Eng. Pat. 22,004 of 1904 ; this J., 1906, 43.— T. F. B. | 

Medicines ; Process of makuig . R. Gross, Raston- i 

berg, Assignor to Ferro -Phosphat Ges. E. Scliramm und 
Co., Hamburg, Germany. U.S. Pat. 810,547, March 
27, 1006. 

SluFr. Pat. 343,174 of 1004 ; this J., 1904, 1040.— T. F. B. 
Fbukoh Patent. 

OrganO'Tnagnesivm, compounds ; Process for preparing 

am? oxidising [Preparaiion of homeed]. Chem. 

Fabr. auf Aotien, vorm. E. Sobering. Fr. Pat, 359,647. 
Xov. 2, 1905. 


86 per cent.) ; these possess the property of absorbing 
o^cygen, fornung complex products, which are converted 
into borneoi by decomposition with dilute acids. — T. F. B. 

German Patents. 

Anhydrides of moiwhasic organic acids ; Process for 

preparing . Verein f. Chem. Ind. Ger. Pat. 

163,103, June 26, 1902. Addition to Ger, Pat. 161,882. 
March 30, 1902. 

The mixture of alkali and alkaline-earth salts of the acid 
is treated with [ihosphoryl chloride or carbonyl chloride, 
iiisteod ol with sulphuryl chloride as in the principal 
patent (this J., 1905, 1323). The yields are stated to- 
be much higher wbcu tlie above modification is iiitroducrd, 
and the risk of the foi nmtion of mixed chlorides is avoided. 

T. F. B. 

Phenylglycin : PixKess of preparing , £. Lippmann. 

Ger. Pat. 163,515, June 9, 190?. 
PnENYL(;L\t’iNAMVLEsTKii Is siijionilicd by healing with 
coiK'cutialed caustic soda solution, and the sodium salt 
ul phenylglycin is tln'ii liberated by means ol acid ; the 
sajMmilicatnm bad only been pos.siblc previously by the use 
of alcolH)be alkali solutions. The yield by the above 
proi'c.ss is stated to be about 97 }K‘r cent, of the theoretical 
yield, whereas that from aniline and monoehloroaeetic 
acid i.s only aViout 33 p‘r cent. — T. F. B. 

\.'A-I>iulkyipyrogallof ethers , iWuccss of preparing . 

Basler C’hem. Fabrik. Ger. Pat. 102,668, June 16, 
1903. 

1.3-Di Ai.ivYi.i’YKocAivLoi, ethers urci obtained from the 
tnalkyl (*ther.s of galhe acid or ol pyrogallol by heating 
under pressure with alkali or alkaline-earth hydroxides 
in aqueous or alcoholic solution. The products, which 
had formerly only been obtaine<l in small quantity from 
beech wood tar, arc applicable to the preparation of per- 
liimes, jihotograpluc develoiaus, dyestuOs and pharma- 
ceutical preparation, s. — T. F. Jl. 

Beech wood tat ; Process for prepaung an alkali -sol able 

produci from which is solid at the ordinary tem~ 

perature, Chem. Fabr, Flbrsheim Dr. H. Xocrdlingcr. 
Get Pat. 163,446, June 18, J903. IJL, page 367. 


(Jlyoxylic acid, its esters and amide, and phenylglycin 
and its derivatives ; J^rocess for pte paring — • from 
oxalic acid and its deriixitives by electrolytic reduction. 
Kinalberger und Go. (.Jer. I'ut. 163,842, 8ept. 10, 1903. 
Oxalic aeid and its esters and amide, as well as its other 
derivatives whieb are capable of reduction, are reduced 
electrolytieally, with a lead cathode, in presence of sul- 
phuric acid (euntaining 2 to 90 per cent, ol monohydrato), 
in a eidl provided wMtii a diaphragm. The current may 
be from 2 to 10 amperes jitn’ sq. m., and the temja'raturo 
of the clccl.rolyte must be kept low^ Glyoxylic acid and 
its derivatives are produced in good yndd. By replacing 
the oxalic acid by oxaiulic acid or its derivatives, phenyl* 
glycin or one of its derivatives is produced. — T. F. B. 


Esters from, alcohols and phenols ; Process of preparing 
. J. Houben. Ger. Pat. 162,803, Dec. 8, 1903. 


Tins xjrocess is for the esterification of alcohols and 
phenols which are unstable under the ordinary conditions 
of preparation {e.g., benzyl alcohol). The alcohol is 
added to an ethereal solution of an alkylmagnesium 
cldorido, and after some time, the anhydride or chloride 
of the fatty acid, also in ethereal solution, is added, the 
mixture being cooled during the whole reaction. The 
following equations represent an instance of such an 
esterification : — 


CflHfi.CHaOH + CalloMga = C6H6.CH20MgCl+ CoHe ; 
CflH6CH20MgCT + (CH30())20= CflHg.CHfiO.COCHs + 
CHaCO.OMgCl. 

— T. F. B. 


By the action of magnesium on a Boliition of pineno 
bvdroehloride, liydrobroraide or hydriodide in a suitable 
solvent {e.g., other, or a hydrocarbon), in presence of some 
substance which acts catalytically, (iodine, an alkyl or 
axyl halide, Ac.), organo-magnosium halides of the general 
formula CxQHi 7 MgX are obtained in good yield (80 to 


CondenscUion products from aldehydes and negalivdy 

substituted acetic acids ; Process of preparing . 

E. KnoevenagoL Ger. Pat. 164,296, Jan. 23, 1904. 
Addition to Ger. Pat. 156,660, Dec. 16, 1902. (See this 
J., 1906, 689.) 

Cyolxo aldehydes are condensed with equimoleoular pro- 
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water deoompooe RMbX + H.O » B.H + Mg(OH)X. 
Both pinono-magneBium hydrochloride and oampheno' 
magnesium hydrochloride, when decompoAcd in this 
way, yield the same camphane, melting at 163® C, 
The magnesium compounds are readily produced by 
adding the respective hydrochlorides to a reaction pre- 
viously started between magnesium and an organic halo- 
gen compound. Or, the hydrochloride can bo added to 
an alkyl-inagnesiura halide already formed. With pinene 
hydrochloride 80 — 86 per cent, is converted into the 
magnesium (iomfiound, the ntst chiefly into hydrodi- 
campheno, C.2PH34.. About 60 per cent, of camphene 
hydrochloride is converted into the magnesium compound, 
the rest into hydrodicamphene, which, as far os could he 
ascertained, was identical with that obtained from pineno. 
If pinene-magnesium hydrochloride be oxidised liy the 
air and dccomposo<l with water, horneol is the principal 
product, with some hydrodicamphene and a little iso- 
uorneol. Cainpliene-ntagnesium hydrochloride on oxida- 
tion and treatment with water gives 45 |ier cent, of 
alcohols, 2/ ,3 borneol and 1/3 isobormol, 21 i»er 
cent, of hydrodicamphene, and about 34 j)er cent, 
of eamphoue and cumphatie, but the camphane produced 
in every ease is inactive. Hut borneol and hydrodicam- 

M whenever prodiujcd are active, if an active suhstanco 
len the sftarting point. The author concludes that 
pineno hydrocihloride anti liornyl chloi'ide are identical. 
Also, that the chlorine atom in camphene hydrochloride 
is attached to the same atom lo which chlorine is afta(4icd 
m pinene hydrochloride ; and tliat borneol and isolxirneol 
are HlAjnxiisouieric secondary alcohols. Th<' products of 
tlie reaction wore ns a rule com [ilex mixtures ot tlm follow- 
ing compounds unchanged substance, [linene or cam- 
phene hydrochloride; camphane and cainjihenc ; horneol 
and isoborneol ; hytlrodicarn phene. 1 hdails an^ given for 
the determination of their resjiec-tive amounts. — F, Shdu. 

Ethijl alcohol jrc(‘ from ahlchydc : Prvprraitov of for 
WAT in oil and fat ana/t/.vs-. F. I,. I)milu[). ,1. Amer. 
Chem. Soc., 1000, 28. 306 308. 

Thk method pro[K)H(*d is a modilicatioii of tlial devised 
by Winkler (this J., 1006, 1263), lor the prt'paration of 
pure absolute t'ihy] alcohol. On<! litre 0/ 05 per (!ont. 
alcohol is well nn.xed with a soUition of 1-6 grm.s. of silvei 
nitrate in about 3 c.c of water, and a colil solution of 3 grins, 
of potassium hydroxide (purified by alcohol) 111 10 — 16 c.c. 
of alcohol is slowly poured in, without shaking. The 
alcohol is allowed to stand over night or until the pre- 
eipilated silver oxide has settled, and the clear solution 
is wilhdrawn and distilled. 'I’he product ilissolves 
polasBium hydroxide lo a colourless .solution. 'Phe 
method is not applicable to methyl alcidiol. — A. S. 

Chloroform aitd ether ; Krofviwu of heat on nu.nny . 

L. RosentlialiT. Arch, riiann., 1000, 244, 24- 26. 
When oliloroform and ether are mixed, under varying 
conditions, H notable rise of ti!ni[>i>rature invariably ensues, 
Bome (iompound being undoubtedly formed.- J. O. H. 

Pdyhydric phendn ; Catalytic action 0/ alkali and alkaline- 

earth salts in fixation of atmospheric oxygen by . 

K Fouard. Comptos rend., 1906, 142, 796 - 798. 

In presence of halides, tlie absorption of oxygen from the 
air by solutions of guaiacol and qiimol (hydroquirione) 
is very much more rapid than without them. The order 
of activity of the metals tried, is : -sodium, manganese, 
calcium, [wtassiuin, barium, hthium, strontium. 'The 
^8t four of these are among the elements always found 
in living organisms. Oxy-salts —sulphates, nitrates, &c. 
— do not exhibit this accelerating [Kiwer in the same way 
as halides. — J. T. D. 

Benzyl- and phenylborneds, and the products of their 
dehydration^ benzyl- and phenylcamphencs. A. Haller 
and E. Bauer. Comptes rend., 1906, 142, 677—68). 

Secondary a-henzylbvrneol is 

\CH()H 

obtained quantitatively os a viscous oil, by reducing benzyl 
CAinphor in absolute alcohol by means 01 a large excess of 
Aodium. It boils at 179®-~181® C. under 13 mm., has 


8]p. gr M326 and rotary j^wer [aln- +26° 10', and 
I yields an acid phthalate, widen on saponification produces 
I a benzylborneol having a sliglitly higher rotatory power 
I than the original. The corresponding is 

obtainerl along with the phthalate, or by heating Den*yl« 
j borneol with tormic acid or with pyruvic acid. As the 
oamphenes obtained by these different methods, however, 
differ in boiling point and in rotatory power, the original 
benzylborneol is probably mixed with benzylisoborneol. 

yOHa 

7'crtiary ^-benzylborneol 
irepared by treating catiqilior with 


P*'- . . - ... 

bromide in ethereal solution, boils at 106®- 


!(()H)CH2CeH5 
pheuylrnagnosium 
J6®— 170®0. under 
10 mm., and has a rotatory power L®]d— -'12'' O'. It is 
readily dehydrated by heating with pyruvic or formic acid, 
or [ihtlialio anhydride, yielding henzylcampheue melting 
at 24® C., and hevorotatory [aju-: — 60® 44'. A siuali 
amount of a liquid isoinerido is at the same time produoed. 
'J'he ci)rro8|)onding brtiary phenyl compounds are similar 
and .similarly obtained. 

/Cllg 

Tertian/ Phennlborneol • 

\C(Otl)0<iHr,. is prepared 
like tertiary beii/yl-boniool. It is an oil distilling 
between 167® mid 168® (!. under 12 mm. At 40® 0. it 
liecomcs a crystalline nniKS, On heating it with 

pyruvic acid, /l-plionylcanqilicne, f'sHuX ■ 

is 

[iruduced. .1. 'l\ I>. 


Oxidation of ortho-, meta-, and para-compounds ; Relative 

rates of . Jl. Hroilsliaw. Amer. (3ieni, J,, 1906, 

86, 326—335. 

A sTi.'DV was made of I lie i dative rates ol oxidation by 
potassium permanganate, of the three isomendos of each of 
the following : — bydroxybenzoic acids, aminobonzoie 
acids, nitrophenols, nit ram lines and toluidines. Uni- 
formity was shown only when oxidation was oorried out 
in alkiiline solution ; in this case the differeiioes in the 
rates ot oxidation were quite marked, the rate decreasing 
from the ni- to the p-compound. 'Pho eOect of aikedi 
deiKJiiiis rather on its concentration than on the quantity 
[uesent.- T. F. H. 

Tropenies ; Preparation and properties of some new ~ — . 
H. A. D. .lowctt and A. O. Mann. Chem. Hoc. 

1 Trans., 1906, 89 , 367-366. 

JoWKTT and .Marshall have [ircviously shown that the 
^ sjiecilie rotatory [siwer of jiilocarpine or iso-piioearpino 
' in aqueous solution is diminished fiy addition of caustic 
alkali, a minimum value being obtained when one molecular 
i proportion of alkali is present. Furthenri( re, the solution 
thus treated no longer exhibits the characteristic physio- 
logii'al action ol pilocarpine (Aliirshall, J. Physiol,, 1904, 81 , 

, 163). This change is attributed to the ojioning of the lactone 
, ring ill the pilocar})ine molecule, with formation of the 
corre8]xmding hydro v^f-acid. The autliors find that this 
difference 111 action between a lactone and the corros- 
[Minding hydroxy-acid is also shown by terobyJ- and 
: phthalidecarboxyl-trojK^Ines, which produce an atropine- 
I like effect on the heart, hut lose this action after a 
I molecular proportion of alkali has been added to the 
I base. 

Ladenburg has stated that the mydriatic action of a 
I troiHilne dejiends not only on the presence of a tropine 
! complex, but also on the nature of the acyl group attached 
j to it, wliich must contain (1) a benzene residue, (2) an 
I aliphatic hydroxyl in the sido-chaiu containing the oar- 
' boxyl group. The authors’ experiments with five new 
tropoines, viz., phthalidecarboxyl-, terebyl-, proto- 

catechyl-, mothyl[>araconyl-, anti glycoUyl-tropdnei, 

arranged in order ot activity, show that whilst the 
conditions given by lAodcnburg appear to be those most 
favourable for the development of mydriatic action, yet 
terobyltropelne which does not contain a benzene nucleus 
exhibits a distinct mydriatic aotionu AU the now trqpelnes 
mentioned were much less active than atropine or 
homatropino. 
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{Continued from 'page 330.) 

APPARATUS, Etc. 

French Patent. 

Qaees ; Apparatus for [Avi<muUii'\ analysis of . 

Monopol Bc'trj obskon troll- Apparate K. tSt^^mbock. Fr. 
Pat. 359,352, Nov. 2, 1905. under lut. Ctmv., Doc. 7, 
1904. 

The gaB to be analysed, js aspirated through an inverted 
U-shafied tube, which Borves to measuro off the sample, 
and is contained m a vessel into which wat-6r is eontinuouKly 
flowing. When the wnt-<!r reaches a certain level in the 
vessel, the gas inlet- ami outlet tubes boeoine sealed off, 
and the measuring tube then oontaiiis a delinite volume 
of the samphj. As the water continues to rise in the vi^ssel, 
the sample is driven over into a second vessel containing an 
appropriate absorbent liquid ; the unabsorbed ga.s is 
letf up into an inverted, gratiuated bell, floating in a non- 
volatile litpiid, and the height to which the boll rises 
indicates the volume of the unabsorbed, and hence the 
percentage of absorbi^d gas. The apparatus is provided 
with an automatic device for registering on a diagram 
the ))ro|)ortion of absorbed gas; and various devici^s for 
automatically filling and discharging the a]iparntus, 
adjusting the pressurcH, &c., are dcHcribed. — 11. Ji. 

IN0RGANJC~Q UA NTJ TA Ti I E. 

Cadmiam ; Determination of . H. Jiaiibigny. 

Compk's rend., 190(i, 142, 577 — 580. 

Cadmium sulphide in contradistinction to all other cad- 
mium salts, which are easily decomposed on heating, 
espec.iallv m contact with organic matter, can be heated 
for the incineration of the filter papf'r, without any loss 
of metal, to a temperature of 5tKP C., provided always 
that it contaiiiH neither fraoe.s of a volatile* salt siieh as tlie 
olilorido, nor an organie salt, whicli w'ould deeom])o,se at 
this temperature. A very accurate method of estimating 
cadmium is based on tins ol»s<>r\atiori. (For details of 
method, see following abstract.)- 10. F. .A. 

Cadmium ; JJdermination of . 11. Haubigny. 

(lomptes rend., 190(i, 142, 792— 793. 

The solution of suliihate, containing not more (unless the 
amount of cadmium be consideiable) than 2 c.c. of 
concentrated Eulpbunc acid per 100 c.c., is heated 
to from 85"- 90 hydrogen sulphide is pussed 

through it till it has cooled to 50 — ,55'’ V., and it 
is then allow'cd to stand for three to four hours. 
The precipitate thus formed, is very dense and 
readily romoved from the precipitating vessel. It is 
filtered and washed with waUjr (any Hul})hido adhering to 
the delivery tube is dissolved by hydrochloric acid, which 
is kept for use at a later stage), the Alter dried by blotting 
paper, put damp into a porcolum crucible, which is placed 
in a porcolam capsule and carefully heated till the drying 
and charrmg of the paper are complete. Then the flame 
is increased, an inverted funnel being placed as n jacket 
round the crucible, till the filter ignites and burns away. 
The sulphide is then, after cooling, dissolved in the hydro- 
ohlorio acid used to clean the delivery lube, and evapor- 
ated with a few drops of sulphuric acid, all these ojairations 
being conducted in the crucible. When the temjioraturo 
reaches 400° — 450’ C., pure and stable cadmium sulphate 
remains, and is weighed after cooling. — J. T. D. 

Hydros ulphitcs and hydrosulphite confounds ; Deter- 
mination of . A. Seyewetz and Jiloch. Kev. 

G6n Mat. Col., 1906, 10, 101—103. 

When sodium hydrosulphite is added to a solution of 
silver chloride in CAoess ol ammonia, there is an immediate 
precipitation of silver : 2AgCl + 4NH3 + + 

2H20==2NaCl + 2(NH4)2S03 + Ag2. The amount of 
silver iiroducetl, depends solely upon the amount of 
hydrosulphite present, and is not affected by the oxidation 


products, sulphites, bisulplxites, or thiosulphates. The 
sodium hydrosulphite solution is added to four or five 
times the equivalent amount of silver chloride dissolved 
in excess of ammonia. The silver is collected, ignited, and 
weighed. The amount of forraaldehyde-hyc&osulphite, 
CH2O, NaHS02, H2O, present in “ hyraldite ” for instance, 
can be determined as follows : The solution is added to 
four times the equivalent quantity of silver chloride in 
excess of ammonia, and the mixture heated nearlv to 
boiling for four to live minutes. The silver is collected and 
weighed. One inoleciilo of the formaldehyde compound 
reduces 2 mola. of silver chloride.-- F. fSHDN. 

Sodium stdphide ; Analysis of commercial ■ R. 
RIondcl. Hull. Son. Ind. Rouen, 1906; Chem. Zeil., 
1906, 80, Rep. 94. 

The novelty of the Battcgay method consists in the ease 
with which the sulphide can bo dcti‘,r mined in jiresence 
of thiosulphate and other t^ichnical admixtures. The free 
alkali 18 first saturated with acetic acid, and a titrated 
solution of zinc sulphate is added, the emi point being 
detected by means of cadmium siiljihate pajwr. When the 
test, {lapcr no longer assumes a yellow tinge, the juecipi- 
tatioii ol the zinc sulphide is complete.- C. S. 

Arsenic in wall-papers, fabrics, At. ; Note on the apjdi- 
cation of the electrolytic, method to the determination 

uf . '1'. E. Thorjii*. Chem. 80c. Froc., 1906, 22, 

73. 

Known quantitie.s of thc! material, as a rule about- 2 grins., 
are moistened with lime wati^r, mixed with calcined 
magnesia, dried, and chaned. The ash is tieatcd with 
dilute sulphuric, acid, half a. gnu. of potassium meta- 
biHuljihite oilded, the solution boiled and diluted to a definite 
volume, and thc w'holc or an alnjuot portion, depending on 
the amount of arseiuc susjiocted to be present, is added to 
the electrolytic aiTangement already dt'seribed (this 
1903, 1>65). The deposit of nrsomc so obtained is then 
compared with tlcposits obtained in precisiily thc sumo way 
by th(' addition of known quantities of arsenic, ranging 
from 0’005 to 0‘0125 mgrm. ot arseiuous oxide, to materials 
free from arsenic, ns in the method of t listing brewing 
materials for arsenic already described (/or. cit.). A single 
incineration of the susjK.iclcd material suffices for siivoral 
tests. The amounts ot lime-water and magnesia re, com- 
mended to he used have been proved by direi-t exjH'rinient, 
to retain amounts of arsenic ranging from 9*(K)25 to 5 
iiigims. when contained m 2 grins, oi wool or jiajau*. 

Many saiujiles of woollen materials met with in commerce 
contain very notable quantities ol arsenic, arising probably 
from the widc-sprisad use of arsenical dips. 

Acid; Volumetric, determination of free - in the presence 
of iron salts. C. C. Ahium. t'hcm. Soc. Trans., 
190(), 89, 470-473. 

In thc volumetric determmation ot free acid in chalybeate 
waters it is necessary to remove iron from the solution 
before titrating with alkali, as otherwise the colour change 
of thc nidictttor is obscured. The method recommended 
by the author for separating the iron is based upon the 
fact that with feme salts, sodium dihydrogen phosphate 
gives a precijntatc of ferric phosphate, with simultaneous 
formation ot free acid, according to the equation : — 

Fe2{«t>4)3 +2NaH2P()4:- 2FcP04 + Na2S04-f2H2S04. 
190 c.c. of the acid solution oontaimng iron salts ore 
treated with excess of a 10 jior cent, solution of sodium 
dihydrogen phosjihate, the precipitate is filtered ofl‘, and 
the tiltrato titrated with N/10 sodium hydroxide solution, 
using Methyl Orange os indicator. This gives the amount 
of free uoid originally contained in the solution 'plus that 
liberated from the feme salts present, and the latter 
quantity can be calculated from the proportion of ferric 
salts determined in a separate portion of the solution. 

—A. S. 

ORGANIC— QUANTIT ATI VE. 

Dimethyl sulphate for determining tar oils in mixtures 
with rosin and mineral oils, am its behaviour tovxirds 
fatty oils, oil of turpentine and pindine. E. Valenta. 
ill., page 366. 
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if oft analyaxB ; DetermincUion of extract values in 

by the refradometer. 0. Mohr. WocIj. £. Brau,, 1906, 
28, 136—140. 

The author has examined a large number of worts, 
obtained in the ordinary course of the analysis of malt 
by the standard German method, in the Zeiss immersion 
rofractometor, and has oomparerl the results with those of 
careful determinations of the extract values made by means 
of the pvknometer. The refractomeicr values of the extract 
were taken as the differences between the scale-readings 
for the worts and the scalo-reading for pure water at the 
same temperature (IT-S*" C.). in this way the value of 
1*^ increase of scale-reading was calculated in terms of 
degrees Balling determined by the py kilometer, and the 
average was found to he as nearly ns possible 0*25'^ Balling. 
This factor can be used with contiderioe for the paler 
classes of malt, ix., those yielding worts of a colour below 
that corresponding to “ typo 49 ” on the German colour- 
scale. With malts of a darker colour than typo 40, 
closer results are obtained if O’Oi'^Balhng besubtractod from 
the calculated extract values. The greater divorgeiico 
between the rcfractomct/cr and the pyknometer cxtrmit 
values with dark malts, appears to be connected with the 
lower dmstatic, pow<M <jf tliis kind of malt, and the diver- 
gences sei'iii to b(' greater the lower the degree of sae.chari- 
fication obtained, ix., the lower the ratio of maltose to 
dextrin. It is open to cpiostion whether m such oases 
the error does not really lie m the iwknometric values 
rather than m the riitractomol^^r \ alucs. The above factor 
of i' of refi‘act<)mcter increase ~0*26'^ Balling is only 
valid lor worts of tlu' usual conoentratjon as obtained in 
malt analysis, viz., from 7T)^ to 8*0'’ Jlalhiig. Itiiannotbe 
used for iiion^ dilute solutions, as in beer analysis, nor 
for nuire eoiicentraled solutions, as in briiwcry worts. 
The value of tiio lactoi for the same W{>rt UKirettses as 
the concent ration is decreased. For beer extracts the 
AckerriiHiiii slide rule Ua.s been designed, hut for strong 
hreweiy vwu ts no data are as yet available. Any observa- 
tions ill this direction should take into account not only 
the concentration, but also the maltose : dextrin ratio, 
representing the degree of saecharitication. — .T. F. B. 

iJilh ; JJdi'riiiination of proieids in. A. Trillat and 
fcJauton. Comptes rend., 1900, 142, 794—790. 

Five c.c. of milk are diluted with distilled water to 25 c.c„ 
and boiled for five minutes ; live drops of commercial forma- 
lin are added, and the liquid is again boiled for two to t hree 
minutes. After live minutes, 5 c.c. of 1 per cent, acetic 
acid are added, and the liquid is well shaken. The 
pulverulent precipiteto is allowed to settle, then liltered 
off and washed, the fat is exti acted from the contents of 
the filter by aceUme m a Soxlilet apparatus, and the 
residual protcids diied at 75 ' — HO C. and weighed. The 
method is applicable to diluted, Hkimiued, sterilised, or 
curdlt'd milk, and the authors have proved that the 
whole of the protelds are separated by the method, and 
that they undergo no change m composition or in weight. 
The fat, of course, can be determined after evaporation 
of the acetone. — J. T. D. 

Ooc<i /caves ; Analysis of the alkaloids of Java . 

A. de Jong. Kec. trav. Chim. I’ays-Bas, 19(K>, 26, 1; 
Chom.-Zeit., 1900, 80, Rep., 110—111. 

The moisture is detcrmincfl by lioating 1 grm. of the alka- 
loids on the water bath. To determine the impurities the 
alkaloicls are heated with 30 c.c. of 0’3-N barium hydroxide 
solution for two to throe hours m a flask fitted with a con- 
denser. The liquid is passed through a tored filter and the 
residue washed. After shaking the residue \uth dilute 
hydrochloric acid the insoluble ixirtion is filtered off and 
weighed. The ^-isotropinio acid is extracted from the hydro- 
chloric acid solution by shaking throe times with ether and 
weigliing the residue loft on evaporating the ether. The 
undecomposed alkaloids are determine<i by adding excess 
of ammonia to the hydrochloric aoid solution and shaking 
out with ether. The barium hydroxide filtrate, eon- 
taining benzoic, cinnamic, and c-isotropinic aoids, is 
treated with 12 c.c. of N/l-sulphuric acid and shaken out 
three times withether. The ether is shaken with 20 o.o. of 
baxiuni hydroxide solution, through ^fdiich carbon dioxide 
is passed to remove the excess orbarium. After evapora- 


I tion of the filtrate, the residue is dried at 110® — 120^ 0. 
, The barium salts of the aoids are decomposed with 2—3 c.c. 
j of concentrated hydrochloric acid and the almost insoluble 
I c-isotropinic acid is collected on a taxed filter. The 
I cinnamic acid in the filtrate is determined by means of 
i bromine, and the benzoic acid by difference. In order 
; to determine the bases and the y-isotropinic acid, the 
j sulphuric acid solution, after shaking out with ether, is 
; treated with 20 c.c. of N/l-borium hydroxide solution. 

carbon dioxide passed through, and the liquid filtered. 

I After partial evaporation, hydrochloric acid is added, 

I causing the precipitation of y-isotropinio aoid, which is 
filtered off. The filtrate, after treating with excess of 
sulphuric acid, is again filtered and made alkaline. The 
j jjseudolropino is obtained by shaking out with chloroform, 

; and the amount of eegoninC is determined by difference. 

; —F. Shuk. 

Ethyl alcohxd free, from aldehyde ; P reparation of for use 

j in oil and fat analysis. F. L. Dunlap. XX., page 391. 

XXIV.-SCJENTIFIC & TECHNICAL NOTES. 

{Oonluiued from page 339.) 

: Xanthic lemoinatms ; Action of on copper* 

I N. 8loinneaeo. Comptes rend., 1906, 142 , 789 — 790. 

, Thkoukomine, theophylline, ui’ca, and probably other 
, xanthic leuoomaiues, precipitate copj.)er from its solution, 

' in the cuprous condition. Probably this is not merely a 
case of simple reduction, but also one of combination of 
[ the cojqier with the bases ; for when these bases are boiled 
j with cop|>er lilirigs, precipitation of yellow hydroxide also 
[ oiicurs. J'he smallest trace of copjier is precipitated by 
! tlieso reagents, and it is probably because of this preoipi- 
tation in tlie organism, that small amounts of copper da 
not inovo poisonous. -J. T. D. 

English Patent. 

Tobacco ; Procc.ss for improving inferior quahlies of — — , 

I 1\ Boiulius, Utrecht, Holland. Eng. Pat. 16,025, Aug. 

1 4, 1905. 

' An extract is prepared from waste or residues {stalks, 
t leaves and the like) of tobacco of better quality. This 
extract is evaporated to a syrup or more or less solid 
. condition and can bo used, when diluted, for impreg- 
: nating inferior kinds of tobacco. — W. P. 8. 


Trade Report. 

Truck Acts ; Committee on the . 

! The Home Secretary has appointed a Committee to 
' inquire into the working of the Truck Acts, 
i The Riglit Hon. Thomas Shaw, M.P., Lord Advocate 
I for Scotland, is Chairman of the Committee, and the 
I members are ; — ♦ 

I Mr, E. A. Brotherton, M.P. for Wakefield (a chemical 
i manufacturer) ; 

i Mr. F. Cawley, M.P. for the Prestwioh Division of 
I Lancashire {a bleacher and calico printer ) ; 
i Mr. M. Dolovingno, of the Home Office; 

I Mr. J. Ramsay Macdonald, M.P. for Leicester (Labour) ; 

Mr. F. Mackbson, M,P. for Burnley (Labour) ; 

J Mrs. H. J. 1’ennant ; and 

I Mr. A. F. Yarrow, of the firm of Yarrow and Co., 

I shipbuilders. 

! The terms of reference are “ to inquire into the operation 
of the Truck Acts, and to consider and report what 
amendments, or extensions, of those Acts, or chanwa in 
: their admimstration, are desirable ; particularly whether 
tines and deductions from wages should be prohibited; 
and further, to oonaidor and roiiort whether the practice of 
shop assistants and certain classes of workpeople being 
lodged and boarded by their omj^iloyers gives nae to abusea 
I needmg remedy by an extension of the Truck Acts or by 
I other action of the State.” 

I Correspondence on the subject should be addressed to 
j the Secretary, Mr, T. E. Bettany, at the Home Office, 

I Whitehall, S.W. 
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NEW BOOKS. 


[April 30. im . 


Natal : Impobt tbadb of in 1906. I 

Bd. of Trade J., April 12, 1906. | 

Thb following are particulars of the imijortfl into Natal i 
during the years 1904 and 1906, the figures for each half- ! 
year being shown separately : — j 



1004. 

1905. 

Articles. 

Jan.- 1 

July- 

Jan - 

July- 


J uiie. 

Dec. 

June. 

Deo. 


1.000’B 1 

1,000's 

1.000's 

l.OOO’s 

Candles 

of £. 1 

of £. 

of £. 

of £. 

80 1 

27 

28 

27 

Cement 

28 1 

20 

13 

24 

Karthenwaro 

81 

26 

28 

32 

FcxmI and drink — 
lieverajres (ale and beer, 
spirits and wine).... 

1 

164 1 

160 

157 

148 

Sugar 

51 1 

52 

117 

87 

Class and KlHssware 

37 ! 

43 

84 

41 

Leather and leather manu- 
factures 

163 ! 

177 

; 210 

I 228 

Nitrate of soda 



40 

69 

27 

Oils (paraflln, itc.) 

74 ' 

60 

62 

80 

Painters’ colours 

28 1 

22 

20 1 

19 

Paper i 

82 

32 

33 ! 

32 

Soap j 

46 

35 

47 

1 

82 

Geumani 

■ : Trade uf — 



For. Off. Ar/n. Sene 

iV, No. 

3544. 



The foll(»wing ttible.s sJiow tlic value ol certain inijHirts 
into and CAportH from (lerinany, during the last tlu*oe 
years :■ — 

ftn portn. 


4^^tlcles, 

! 

In l.OOOL 

1 


1903. 

i 1904. 

1905. 

Coal, coke and other fuel . 

8.11;3*7 

8,:i81*7 

' 10,136*8 

Tor, pitch, resm, nsplialt . 

2,267'2 

2,414*6 

' 2,504*4 

Earths, ores, prenouii nnduls 

26,6‘»3'8 

37,426*3 

1 2H,8.’H 

Iron and maiiufnctur<*s ot iron 

2,815*5 

3,046*9 

{ 3,156*6 

Tin and inauufactureH of tin 
Copper and niunufactuTrs oi 

1.813-5 

1,870*6 

! 1,757 

copper 

6,612*1 

( 8.439 

] 8,273*4 

Zinc and manufactures of zmo 
Lead and niunulnctiires o£ 

659*6 

610*2 

682*2 

lead 

Drugs, dyestuffs, clieinical 

606*6 

784*4 

1 1 

j 996*3 

products 

Leather and manulncturcs of 

13,718*8 

14,902*6 

i 15,896*9 

leather i 

8.471-7 1 

3.484*8 

I :],56a 

Oils and fat* i 

11,446*8 1 

11,358*6 

12,510*6 

Petroleum 

5.621M 1 

5,037*4 

1 5,0.36*6 

Jndinrubber wares 

Paper, cardboard nrui wares 

4,6«0*3 

6,116*1 

7,379-0 

tliereof 

903*4 

1,249*6 

! 1.080*8 

Hides and skins 

16,401*9 

17,4.52*7 

1 18,965*6 

h’.rportft. 

1 

1 

Articles. . 

In l.OOOL 


! 

1903. 

1904. 

1906. 

Coal, coke and other fuel . . 

14.309*2 

14,0.57*2 

15,096*6 

Tar, pitch, resin, asphalt . . | 

675*8 

740*7 1 

1 884*1 

Earths, ores, precious metals 

9,488*9 

8,062*4 1 

I 9.899*5 ! 

Iron and manufactures of iron 

81,718*1 

29,116*1 

' 33,126*4 { 

Tin and manufactures of tin j 
Copper and manufactures of 

633*2 

717*9 ; 

744-X i 

1 

copper 1 

7,821*9 

9.040*4 1 

10,807 1 

Zinc and manufacture** of zinc ] 
Lead and manufacture* of i 

2,122*7 

2,460*6 1 

2,413*6 1 

lead 

Drugs, dyestuffs, chemical 

896*5 1 

822*1 i 

979*4 

products 

Leather and manufactures of 

19,698*8 

20.637*3 , 

28,196*3 

leather 

8,688*3 ‘ 

9,188*1 1 

0,666*3 

Oils and fats 

2,846*8 ! 

2,747*6 1 

2,631*6 

Petroleum 

86*8 i 

108 ! 

132*8 

Indlarubber wares 

Paper, cardboard and wares 
thereof 

8,144*4 I 

8,486*5 1 

4,616*4 

6,096*2 

6,368*8 i 

7,168*8 

Hides and skin* 

7,418*3 

8,822 

0,648*6 


New Books. 

“ The Gas Woeld ” Analyses of Accounts of Gas 
Undebtakinos, 1004—6. John Allan and Co., offices 
of “ The (ios World,” 3, Ludgate Circus Buildings, 
London, £.C. Price 7b. 6d. net 

This work takes the form of a bound collection of sheets, 
which run from I. to IV. Sheet I. contains a tabulated 
account of the Gas Undertakings for 1904—6, of all the 
principal towns and cities in Great Britain and Ireland, 
and the particulars given relate to (i) Cool Cai-boniasod ; 
(ii) Gob made and sold ; (iii) Yield of Besiduals ; (iv) 
Pubhc Lamps; (v) Mileage of Mains; (vi) Consumers; 
(vii) Price of Gas ; (viii) Illuminating Power ; (ix) Financial 
Results ; (x) Revenue. Sheet II. The particulars here 
relate to : — (i) Manufacturing Charges ; (ii) Rates and 
Taxes ; (iii) Distribution Charges ; (iv) Management 
Charges; (v) Bad Debts; (vi) Capital Paid-up; (vii) 
Capital jier ton and per thousand ; (viii) Reserve Funds. 
Bn SET 111. Co7iti7niat ion of Sheet L Sheet IV^ Continua- 
tion of Sheet IJ. 


The Cyanide Industky. Theoretically ami I*ractioally 
fonsidered. By R. Robine and M. Lenglen, both 
Chemical Engineers, and the latter “ Laurt^at ” of the 
ConHorvati>iro Nat. dos Arts et Metiers; Director 
of Works, &c. Translated by J. A. Le Clerc, Ph.D. With 
an Appendix by C. K. Munroe, Pli.D. John Wiley 
and Sons, New York. 1906. Price 17s. net, (’hapman 
and Hall, Ltd., London. 

8vo volume, containing 330 pages of subject matter with 
26 illustrations, and followed by an appendix of patents 
(abstracts) filling 70 pages, and thereafter the alpliabetical 
index. The subject matter is siib-dividcd as lollows 
PaHT 1. CilKMlHTliy OF CVANOGKN AND ITS DeiUVATIVES. 
(i) (General (bnsiderations ; (ii) Physical and Chemical 
{Study of Cyanogen and its Derivatives; (iii) General 
Properties and Methods of Determination of the Various 
Cyanide Compounds ; (iv) Thermo-chomical Data of the 
Cyanide Compounds. I^art 11 . Present Condithin of 
the Cyanide Industry. Part 111. Methods (.f Manu- 
facturing Cyanide Compounds, (i) Non-Hynthotio 
and Synthetic Prooessos, also ^iiecial Piocesses ; (ii) 
Manufacture of FeiTocyanides ; (lu) of F(*ni cyanides ; 
(iv) of ISuliihocyamdes ; (v) of Prussian Blue ami various 
other Compounds. Part IV. Use of Cyanogen Com- 
pounds. 


Science and the Manufacturer. By Keith Guinton. 
GuillHTt Pitman, 85, 86 and 87, Fleet Street, London, 
E.C. 11!00. Price 2s. net. 

Small 8vo viilurne, containing 86 jiages of subject matter 
, with ten half-tone illustrations. The contents are as 
follows: — 1. General and Prehminary. Jl. The 3’raining 
: of the Export. HI. P^xamples of Manufactures — (1) 
Colours ; (2) Oils and Varnishes ; (3) Metals ; (4) f’emonts, 
Bricks and Roads; finally, a description of an ideal 
j Technical I..aboratory. 

; An Introductjon to Chemkul Crystallography. 

I By P, Groth. Professor of Mineralogy and Cryatal- 

I lograpby in the University of Munich. Authorised 

j Translation by Hugh Marshall, D.So., F.R.S. Gurney 

I and Jackson, London. 1906. Price 4s. net. 

; Small 8vo volume, containing 118 pages of subject 
j matter, and an alphabetical index. I here are six 
illustrations. Tlio matter is classified os follows:— L 
Crystal Structure and its Possible Varieties. II. Poly- 
morpffism, HI. Comparison of the Crystal Structure of 
Chemically allied Substances (Morphotropy). IV. 
Isomorphism, (a) Similarity of Crystal Structure in 
Substances possessing Analogous Chemical Constitution ; 
(B) Relations between CVystala and Solutions of Isomor- 
phous Substances ; (o) Isomorphous Mixtures, &c. V. 
Molecular Oimpoimds. VL Racemic and Optically 
Active Compounds. 
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Patent Specifications may be obtained by post by remitting as folJowi ^ 

JSnglUh — 8rf. each to the Comptroller of the Patent Office, C. JJ. Dalton, Esq., Southampton Buildings, Chancery Lane, London, W.O. 
IJmUd Stat.eii.—U. each, to the Secretary of the Society. 

Frtnefi.--1 fr. 26 c. each, to Belin et Cle, 66, Hue des Francs-Bourgeois, Paris (8?,). i 


Offlelal Notices. 


COMMUNICATIONS. | 

Authors of communications read before the Society, or j 
Any of its Local Sections, are requested to take notiw that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejeoted by the Publication Committee, or ordered to be 
alMtrAOted for the Journal, in which case no reprints can 
be furnished to the author. 


DECENNIAL INDEX, 1896-1906. 

A Oolleetive Index to the first fourteen volumes of the 
Journal (1882—1895), a volume of 660 pages, was pub- 
iisbed in 1899; a few copies of this are still left, price 
10#. A second volume, embraoiog the period 1896 — 1906, 
is now in preparation, and will be ready for printing in 
LO^ It will contain both a subject matter and authors* 
names portion, and will be a volume of about 000 pages, 


uniform in size with the Journal. As the number of 
copies to be printed will d^nd on the number of applica- 
tions from members, the Treasurer is prepared to receive 
<iubscriptions at the rate of 10«. each copy. A form of 
application for this puri ose will shortly be issued. 

Members arc invitt*d to call the attention of the Editor 
to any errois or oinissioiiH which they may have noticed 
in tbe Annual JikIcxch, 1K96 — UKF), as soon as possible, 
in order that they may bo put right in the Decennial 
Index. 


Changes o! Address. 


When notifying new addresses, members are requested 
to write them distinctly, and state whether they ore 
temporary or permanent. Multiplication of addresses is 
also to be avoided as tending to create confusion. When 
sending subscriptions, the use of the form attached to 
the application ^Ipi to the verification of addresses, on 
which the safe delivery of the journal depends. 


Bowman, Dr. F, H., l/o Deansgate; 4, Albert Square, 
Manchester, 
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SUPPLEMENT. 


[May 15, Iftoe. 


Brooke, John R., l/o Straits Trading Co. ; Government 
Laboratory, Singapore, S.S. 

Brownlie, I)., l/o Heaton Chapel ; Alexniulria Works, 
Alexandria, Dumbartonshire. 

Corcoran, Bryan ; all conmiunicaoions to 31, Mark Lane, 
E.C. 

Craven, John I., l/o Winthrop, Mass. ; retain all coni- | 
munications. | 

Davis, V. P., l/o Naugatuck ; 110, Riclunoiul Street, ! 

Plainfiold. N.J., IkS.A. | 

Gallivan, Frank B., l/o Tliinl Stieot ; 4S, AValliiigford I 
Road, Hoston, Mass., U.S.A. 

Greeiniay, 1’. J., Do Chilhigoo ; ftO, Brookiiuin’a Buildings, 
Grenfell Street, Adelaide, S. AuHtrahn. , 

Hinnian, B. C., l/o Trewsbury Road ; 4S, Sydenham j 

Uili, Sydenham, S.K. j 

Hobbs, Alex. F., l/o Lowell ; e/o The U.S. Finishing Co., 
Norvvif'h, Conn., U.S.A. 

Homfray, D., l/o Greenwich ; The Ings, Mi.^iterton, nc.ar 
Gainsborough. 

Hullcy, G. D., l/o Philadeljihia ; c/o J. Kavensoii and 
Sons, Delawari' Avenue and Penn Street, ('anulen, : 

N.J., U.S.A. ! 

i 

Langdon, Dr. M. J., l/o iManchestci ; Room 511, (hJl, 
Broadway, New York City, U.S..A. 

Liehor, Hugo, l/o West Broadway; 1. Platt Street. New 
York City, U.S.A. 

AreCalluni, T.., l/o Sydney. X.S. ; Queen Building, 
llalifav, N.S., ('anada, Analytical and {'onsulting 
(^hemist. 

j 

MacKean, Wm, ; all eonimunientions to 208, Bedford Ilill, | 
Hal ham, S.W. 

Meraercau, Cail, l/o of East ITtli Street; 181, Pearl 
Street, New York City, U.S.A. 

Murdoch, Alex., l/o Larbert ; 557, Alexamlra Parade, 
Dennistoun, (Jlasgow. 

Simons, Albert J., l/o New Barnet ; Pontiaualc, Diiteb 
West Borneo, via Singapore, 

Toyne, Fraiuds I). ; Journals to 270, Spotlaiid Bridge, 
Rochdale. 

Wells, Jas. G. ; Journals to Carlton Lawn, Chester Hoad, 
Stretford, Manchester. 

Yetton, Thos. ; all communications to 80, Bow Road, 
London, E. j 


Death. 

Leeae, Joa., 3, Lord Street West, South jxirt. April 28. 


Patent List. 

N.B. — In these lints, [A.] means “ Application for Patent," and' 
[C.S.] Complete Specification Accepted." 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the caae of Applica- 
tions for Patents, the dates of Api>llcatlon, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals' 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
Inspection at the Patent Office immediately, and to opposition^ 
within two months of the said dates. 


T.— PLANT, APPARATUS, AND MACHINERY^ 

[A.] 903*2. Fullortoii, Hodgart and Barclay, Ltd., and 
Livorsodge. Eva^iratora, heating, boiling and 
vafiium pans, stills and tlu' like. April 17. 

„ 930.5. S/.ck and Schauli. Rotiirv and like dryers. 

Aiirii 20. 

9502. T/oew. Filters.* April 23. 

,, 9803. Richter. Apparatus fur aspirating, treating 

and forcing fluids.* April 20. 

„ 9820. Kunick. Proi^ess for drying liquid mixtures. 

April 27 

[U.S.] 14,379 (RK)5k Boult (Milwaukee Evaporator Uo.). 
Vacuum jians and like evajiorators. May 2. 

,. 14,571 (1905). Prosser and Upton. Ualcining 

kilns. May 2. 

1.5,024 (1905). Allen. Furnaces. April 25. 

„ 18,833 (1905). Boult (Goldman and Co.). Filters. 

April 25. 

„ 19.385 (1905). Theisen. Treatment of liquids and 

semi-liquids for evaporating, distilling, concen- 
trating and like purposes, with continuous 
re-utilisation of the heat employed. May 2. 

„ 20,318 (1905). Brown. Construction of regenera- 

tive fiirnaoes. April 25. 


II.— FUEL, GAS. AND LIGHT. 

[A.] 9121. Boult (Soc. in Parteeipa/ione |)er la Com- 
bustion© Liquida). Hydrocarbon fuel burners 
or furnaces.* April 17. 

„ 9307. Hoseasou. Manufacture of incandescent 

mantles for gas burners. April 20. 

„ 9327. Seymour. Coke ovens. April 20. 

,, 9395. Radcliffe. See under HI. 

„ 9.501. Tait. Gaseous fuel for generating motive 

power.* April 23. 

„ 9701. Cox. Carburetting apparatus. April 25. 

„ 9773. Holmes. Apparatus for extracting tar from^ 

illuminating gas. April 20. 

„ 9800. B6cigneiil. See under VII. 

„ 9988. Fairweather (G. Seyfarth und Sohn). Ga§ 

producers.* April 28. 

[C.S.] 7713 (1905). El worthy *nd Williamson. Manu- 
facture of gas for illuminating, heating or power* 
purposes. April 25. 
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XXL— Photographic Materials and Processes .. 444 
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Patent Specifications may be obtained by post by remitting as folJowi ^ 

JSnglUh — 8rf. each to the Comptroller of the Patent Office, C. JJ. Dalton, Esq., Southampton Buildings, Chancery Lane, London, W.O. 
IJmUd Stat.eii.—U. each, to the Secretary of the Society. 
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Offlelal Notices. 


COMMUNICATIONS. | 

Authors of communications read before the Society, or j 
Any of its Local Sections, are requested to take notiw that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejeoted by the Publication Committee, or ordered to be 
alMtrAOted for the Journal, in which case no reprints can 
be furnished to the author. 


DECENNIAL INDEX, 1896-1906. 

A Oolleetive Index to the first fourteen volumes of the 
Journal (1882—1895), a volume of 660 pages, was pub- 
iisbed in 1899; a few copies of this are still left, price 
10#. A second volume, embraoiog the period 1896 — 1906, 
is now in preparation, and will be ready for printing in 
LO^ It will contain both a subject matter and authors* 
names portion, and will be a volume of about 000 pages, 


uniform in size with the Journal. As the number of 
copies to be printed will d^nd on the number of applica- 
tions from members, the Treasurer is prepared to receive 
<iubscriptions at the rate of 10«. each copy. A form of 
application for this puri ose will shortly be issued. 

Members arc invitt*d to call the attention of the Editor 
to any errois or oinissioiiH which they may have noticed 
in tbe Annual JikIcxch, 1K96 — UKF), as soon as possible, 
in order that they may bo put right in the Decennial 
Index. 


Changes o! Address. 


When notifying new addresses, members are requested 
to write them distinctly, and state whether they ore 
temporary or permanent. Multiplication of addresses is 
also to be avoided as tending to create confusion. When 
sending subscriptions, the use of the form attached to 
the application ^Ipi to the verification of addresses, on 
which the safe delivery of the journal depends. 


Bowman, Dr. F, H., l/o Deansgate; 4, Albert Square, 
Manchester, 
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[C.S.] 11,986 (1905). Garrow^, Manufacture of pure 
sulphur dioxide and Glauber salts. April 25. 

„ 17,886 (1905). Raschen, Waroinj;, and United 

Alkali Co. Treatment of gases oontainin^ 
arseniouB chloride and the obtainment of 
arseuiouB acid therefrom. May 2. 

„ 1204 (1906). Lake (Nordyke and Marmon Co.). 

Catalytic apparatus. May 2. 

„ 2029 (1006). Simes and Bowes. Recovery of 

cyanogen compounds from crude gases and 
from by-products in the manufacture of cyanides. 
May 2. 


VIII.— GLASS, POTTERY, AND ENAMELS. 

[A.] Jones. Glazing and enamelling kilns. April 

[C.S.] 17,292 (1906). Wagner and Hermsdorf. Process 
for enamelling iron or steel goods. April 25. 


IX.-BUILDING MATERIALS. CLAYS, MORTARS 
AND CEMENTS. 

jA.] 0318. Hamer. Treatment of plaster of Paris and 
of mixtures or compositions containing plaster 
of Pans as the chief constituent. April 20. 

„ 9406. Coppen. Process for hardening and 

strengtluuiing plaster of Paris and the like. 
April 21. 

9666. Morgan. Utilisation of slate wast<i. April 25. 

„ 97H6. Berglund. Manufacture of bricks of cal- 

careous sand or the like. April 20. 

[C.S.] 8286 (1006). Bruhn. Preliminary treatment of 
blast furnace slags for the production of cemen- 
titious material. April 26. 

„ 8804 (1006). Thom. Manufacture of artificial 

marble and stone. May 2. 

„ 9610 (1906). Goldschmidt. Refractory substance 

for lining crucibles for alumino-thermic pro- 
cesses. April 25. 

„ 16,790 (1905). Jaspart. Manufacture of artificial 

stone. April 25. 


X.— METALLURGY. 


[A.] 9210. Malden and Malden. Process for consolid- 
ating finely divided ore materials.* April 18. 

,, 9287. Cas^^r. Recovery of copper from[BolutionB. 

„ 9288. Casper. Apparatus for use in the recovery 

of copper from solutions containing it. April 19. 

„ 9289. Casper. See under XI. 

„ 9339. De Bechi and Riickor. Treatment^)! complex 

sulphide ores. April 20. 

„ 9426. Savelsberg. Smelting ores. April 21. 

„ 9453. Wallis and Wallis. Manufacture of cost 

iron. April 23. 

„ 9606. Murdock. Rotary converters. April 24. 

9687. King. Nodules of metalliferons material. 
[U.S. Apph, May 4, 1906.]* April 25. 


£A.] 9750. O^Brien (Chambaud). Aluminium aUoys.*^ 
April 26. 

M 9799. Grdnwall. Heating, smelting or reducing 
materials. [Swed. AppL, May 8, 1905.]* 
April 26. 

„ 9868. Dott. Metallic alloys. April 27. 

„ 9913. Maclvor, Pradd, and The Metals Extraction 

Corporation, Ltd. Treatment of gornierite, 
nickel ores, or oxidised mattes contaimng nickel 
and cobalt. April 27. 

„ 0914. Maclvor, Frodd, and The Metals Extraction 

Corporation, Ltd. Treatment of sulphide nickel 
ores containing arsenic or antimony. April 27. 

,. 9971. Poulenc. See under VIL 

„ 9981. Sulman. Ore concentration. April 28. 

„ 9996. Defays. Manufacture of steel in Martin 

furnaces. [Belg. AppL, April 29, 1906.J* 

April 28. 

[C.S.J 6266 (1906). Maclvor and Pradd. Treatment of 
ores containing nickel. May 2. 

21,762 (1906). Howard. Mechanical roasting or 
desulphurising furnaces. May 2. 

„ 26,976 (1906). Johnson (Saponia-Werke F. Boehm). 

Material for cleaning and protecting metal. 


i XI.— ELECTRO-CHEMISTRY AND ELECTRO- 

i METALLURGY. 

I [A.] 9164. Petersson. Electric furnaces for treating 
I gases by means of electric arcs. [Swed. Appl., 

! April 1^1, 1906.]* Apiil IB. 

I ,, 9279. Johnson (Badisebe Auilin und Soda Fabrik). 

i Production of long, stable electric arcs. April 19 

„ 9289. Casper. Electro-deposition of metals. 

April 19. 

I „ 9393. L’Hommediou. Electroplating apparatus. 

[U.S. Appl., April 22, 1906.]* April 21. 

„ 9426. Cowpcr-Coles. Apparatus for the manu- 

I facture of iron tubes by electro-deposition. 

April 21. 

„ 9435. Hille und Muller. Treatment of sheet metal 

and depositing metallic coatings thereon by 
I electrolysis.* April 21. 

1 ,» 9706. Atkins. Electrolytic apparatus. April 25. 

; 9969. Gauntlett. Deposition of metals or metallic 

! compounds on, and their combination with 

I metals or metallic articles. April 28. 

I [C.S.] 6721 (1906). Parker. Electric furnaces. April 25. 

„ 8721 (1905). Westdeutsohe Thomas - Phoaphat- 

I Werke. Preparation of nitrogen- oxygen com- 

pounds by means of electricity. May 2. 

I „ 8836 (1906). De Frise. Ozonising apparatus. 

May 2. 

„ 26,174 (1906). Soc. Anon. EleotrometaUurgique 

j (Proc, P. Girod). Electric furnaces. May 2. 


XII— FATTY OILS, FATS, WAXES, AND SOAPS. 

[A.] 9202. Carter and Newell. Oils used for lubricating 
purposes. April 18. 
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[A.] 9206. Haenflein and Kornield. Treatment of 
lubricating and other oils. April 18. 

(C.S.] 15^231 (1905). EidgilL Extraction of oil and 
fatty matters from substances containing them. 
May 2. 


Xm.-^PIGMENTS. PAINTS ; RESINS. VARNISHES ; 
INDIA-RUBBER. Etc. 

(A.)— PioMXNTS. Paints. 

[A.] 9989. Meister, Lucius und Briining. See under IV. 1 

I 

[C.S.] 9017 (1906). Chatillon. Preparation of antimonial i 

substances used for painting and other purposes, i 
May 2. re r 

9017a (1906). Chatillon. Prepaj'ation of products 
of antimony for painting and other purposes. 
May 2. 

680 (1906). Ullrich. Fast lime colour. April 26. 


(B.)— Rrsins, Vajinishes. 

[C.S.] 8690a (1905). Noordlinger. See under III, 

„ 23,744 (1906). Meyer. Process for removing resin 

from the surface of rattan. May 2. 


(U.)— Inwa-Rttbbeu. 

JA.] 9290, Wildernian. Manufacture of niliber. April 19. 

„ 0508. Richards and Stevens. Process for removing 

organic impurities fr<im crude nibber. April 24. 

„ 9627. Whoatlev. Treatment of india-rubber substi- 

tutes. April 24. 

[C.S.] 7705 (1905). Morisse. Direct utilisation of the 
lactiferous juices of caoutclionc, gutta-percha 
and balata. April 25. 


XIV.-^TANNING ; LEATHER, GLUE, SIZE, Etc. 

fA.] 9622. Soc. Franv. La Norgine. l‘rei»aration of a 
soluble glutinous substance in a dry and neutral 
state from tang acid. [Fr. Appl, May 23, 1905.1 ♦ 
April 24. 

„ 9629. Richard and Richard, See under VL 

„ 9893. Lake (Barron). Machines for treating hides, 

skins and the like.* April 27. 


XV.-^MANURES, Etc. 

{A.] 0029. Fols and Gari^, Manufacture of guano and 
fertilisers from fish, fish waste, animal waste, 
and like materials. April 17. 

„ 9613. Savigny and Savigny. Manufacture of 

superphosphates of nitrated limes. April 23, 

„ 9944. Von Seth. Manure. April 28. 

I, 9961, Hill- Jones. Fertilisers. April 28, 


XVI.— SUGAR, STARCH, GUM, Etc. 

(A.] 9416. Fok4nyi, de Tomyay and Weiser. Process 
for dimiig molasses and molasses foodstufs. 
April 21. 


[A.] 9808. Dessau. Substance produced from the 
fumes of cei'tain sapotaceie. April 26. 


Xm— BREWING, WINES, SPIRITS, Etc. 

[A.] 9205. Monti. Process for preparing concentrated 
worts, juices, s^mips and scented extracts. 
April 16. 

„ 9886. Poliak. Conversion of diastatic malt extracts 

into solid form for rendering the same durable,* 
April 27. 


XVIII.-FOODS ; SANITATION, WATER 
PURIFICATION ; AND DISINFECTANTS. 

(.4.)— Foods. 

[A.] 9205. Monti. See under XVII. 

„ 9292. Coopman. Manufacture of butter. April 19, 

„ 9416. FokAnyi, de Tomyay and Weiser. See under 

„ 9889. Laves. Preparation of easily soluble iron 

albuminoid and durable iron albuminoid solu- 
tions, April 27. 

10,004. Hansen and Sebilbred. Preservation of 
food. [Appl. in Norway, May 1, 1906.}* 
April 28. 

„ 10,007. Ahrens. Preservation of raw meat.* 

April 28. 

C.S.1 27.081 (1906). Pink. Bread-making and a 
stimulant for yeast applicable thereto. April 25. 


XIX.— PAPER. PASTEBOARD. Etc. 


[C.S.} 7766(1906). Stephan (Roller). Coating and drying 
of paper. April 26. 

„ 12,413 (1906). Binns. Manufacture of paper. 

April 28. 


XX.— FINE CHEMICAIJS. ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 0183. Newton (Dr. Welters Pbosphat Qes.). 
Production of easily soluble compounds of 
phosphoric acid and silicic acid.* April 20. 

„ 0206. Monti. See under XVIL 

„ 9270. Bibus and Scheuble. Manufacture of esters. 

April 19. 

„ 9707. Wolff. Production of an amesthetio,* 

April 26. 

[C.S.] 7840(1905). Qemmensen and Hoitmanm Hypnorio 
compouds. April 25. 

„ 9404 (1905). Haworth and Baker. Manufacture of 

carbon tetrachloride and sulphur chloride. 
Biay 2. 

» 19,352 (1906). Abel (Aot.-Ges. f. Anilinfabr.). 

Manufacture of diamides of dialkyltnalonic aoida. 

u n 



397—/ 


sujpplekikt. 


rHasr 16, 1906, 


XXI.— PHOTOGRAPHIC MATERIAI.S AND 
PROCESSES. 

[A.] »IW.JUiU8 (Soc. Anon, des Plaques et Papiers 

Son.itfv™[.& eolourK«V^^^ 


! EXPLOSrV'ES, MATCHES. Eta 

i “’SiiSS'- A^S'S '" "•“•« '■“” ‘"T 

XXni.-fiENERAL AXALYTICAL CHEMISTRY. 




i tie 4«iiiow)0od 

wi&x th» pmi»iiiM of Role IB of iho 
:iM^ oii^ thoM tamahm 

tm iffinM m lEafto# in the liirt* of^Oounofl 
for Afoil B41)wiU ro*i» from tUoir 

rMSdIivf 0BI<^ at tha {ortnGomlng Aiinnal tfoetiim. 

Ifr. Knitaee Oarey ha» been nominated to the office of 
under Rule B ; Dr. D. G. Love, Mr. A. Gordon 
ISMaiAon, and Mr. Chaa. Wightman have been nomi« 
noted Vioe’Rreeidente under Rule 8 ; and Dr. S. Divers, 
haa been nominated a VicecPreeident under 

Rute 1)1. 

Hie Hon. Treasurer and Hon. Foreign Secretary have 
been dominated for re*eleotion to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary members 
of the Council. Forms for this purpose can be obtained, 
on a^ication, from the Generiu Secretary, or from the 
Hon. Ixical Secretaries. 

Sxtrad from Ride 18 : — “ No such nomination shall be 
valid unless it be signed by at least ten members of the 
Society who are nc% in orrear with their subscriptions, 
nor unless it be received by the General Secretary, at the 
Society’s office, at least one month before the date of the 
Annum General Meeting, at which the election to which 
it refen takes place. Nor shall any such nomination be 
valid if the person nominated he ineliriblo for election 
under Buies 12 or 15. No member shall sign more than 
one nomination form.” 

ALTERATION OF BY-LAWS. 

With a view to facilitate the voting of members residing 
abroad, notice is hereby given, in accordance witli Rule S6 
of the By-laws, that tlie Council will propose to the 
forthcoming Annual General Meeting the amendment of 
the Societ^s By-laws as follows 

1. Rule 18. (a) That the words “ At least two months 
before the date of each Annual General Meeting,” in the 
first and second lines thereof, be replaced by the words, 
** In the second issue of the Society’s Journal for the 
montii of April in each year.” 

That the words ” date of that meeting,” in the fourth 
Udilbereof, be replaced by the words ” Annual Meeting 
nest otisuing.” 

(cl Hiat me words ” At least one month before the date 
cd; ’’ in the sixth line from the end thereof, bo replaced by 
the words ” not later than Gie last day of May prior to.^’ 

2. Rfilo 19.— That the words ” at least five days before 
Ihe commanceroont of the said meeting,” in the two last 
Utias thereof, be replaced by the words, ” in the second 
issue of the Sooiety^s Journal lor the month of May.” 

Deatb. 

Xaeso, Jos., 8, Lord Street West, Southport. April 28. 

Oanadian Seetion. 

- 'Ol MpMlo, Oil Jffidtty, April 6th, im 

;aiK4^ »»» ,’V ' ' , ' 

" 



borofittoride from distPled 

acomboy is, however, ^found to 

the imperfect insolnbifity of the oomj 
methods, such os that of Partheil . 
of Mylius andIMeusser (•hare pronoufi^ 

“ oomplioated ” and “ todbtta” 

This paper deals primarily With tha 
boric aom as the trimethyl compound and itii 
gravimetric estimation as the berium mli 
series of experiments is oomieoted with this#, 
has reference to volumetric methods / ol ' 
boric acid in the distillate, and ^ last Mia 
direct titration in mixtures of other acids.. > 

1.— In order to determine, flbrst, if boric aom^ 
pletely expelled os the trimethyl salt by 
quantities of from 0*5 to 1*6 firms, of tioriC ' 
plooed in a retort, 250 o.o. of meriiyl sloohol ri 
mixture distilled at a temperature oi firom 
when it was found that after (fiirifiation at Ihii 
ture for an hour the residue in the retort omtjsii 
a small proportion of boric acid and, after One aM 
hours, none oould he detected. . . /i 

The estimation of the boric adid, thus osprikHl 
trimethyl compound, with barium ohloiide 
prooeeded with. Known amounts of hori|o :ai^v 
dissolved in methyl aloohol (S), placed itt a IS 
distillate allowed to mix with a ocmsontrAtMl 
solution of barium ohloride. The trimet^ 
reacts with the water aooording to the 

B{OMe)8 -HSHi.O-tBCOHlj.f.BMeOH:. 

The boric add thus liberated reacts with . 
chloride to form barium borate and firee hyM 
in which the former dissolvos. Caustto 1 
added and the resulting precipitate of bmufii 
BaCBOgls, washed with aloonol till tree &bih Sll] 
chlorides, dried at 110^ G. and weighed on a 
The resulting weights of precipitate were |H 
liigh and this was fouaa to be due to the 
barium hydroxide whioh was mrecipltated on « 
thf^'Jsolutiou from filtration The 
modified to obviate this, and the lib 
acid in the reaction — 

2B(OH)# +Baa8 -Ba(BOa)a 

neutralised ooouratoly by means of sej 
hydroxide with pbenolphthalein as in^eatrit* ^ 
of this strong solution of sodium hydroxiM^^ 
barium chloride — was necessary to prevent M 
of part of the barium borate hi water* 
found to be appreoiaMy soluble. Wai|y|i|; A 
tated barium salt gave reeuHs coimspoiidii^ 
cent, of the theoretioal ""1 

Being now fully satisfied with the aoomM 
mqthocT, determinations of the borio arid In 
were undertaken. Amounts of bornu Of 
were weighed out, mixed oarefulfy with M 
of concentrated lu^uric arid tad added tfi . 
methylated spirit (•) contained in a fStUft- /iA 
sulphuric aoia was found to be neocM^^ 
tho repreripitation of the salt by the alori|nl: M 
was toen suldaoted to disfiilatM at A 
from C. M it waS^M ' ‘ 

bulk of the khriiriio^ srintiott 
byfamdhw into tbt rstovt 
dE'';lidiitL '.Abmst 


vBSLEir-DiitKBiMtMAftoir' - i^iicdlcr' 




Vlt «t borax taken. 

Wt. of BatBOik. ^ 

PMtaentaAe touad. 

2*fZ!5 

11868 

99*0 

(hu700 „ 

M270 

fl9<4 


1-0900 

e9*6 


Anioiint foruKHl by 
titrutimi Hs above. 

Per cent. ^ 

I ; 

Krior. 

(I'isass grin. 

tni -82 

0 -IS 

u* 29 aR 

{ 

IMR 

U'SSXS 

wi- 9 r. 1 

o-on 

j A\eiuB«’ j 

99'88 j 

0 -J 26 


U'£»0() ifrni. 
O-RWH) „ 
O’MU „ 


An «rr^ Mvoldtii lino hy iiUatuitf llio koIuUuh prc- 
vtoui^y With the NoUiuiu hydroxide till neutral or family 
alkaline, w the ijuantily of alkali of necessity absorbed 
by the watcir before the first trace of alkalinity ih 
»}> p«rent» Expoiimonts showjxl this to be an appuxTiable 
anount : in the case of AO c.c. alcohol and 60 c.c. y aler. 
OKIOIO grn. potassium hydroxide was mjuired. 

The authors intend ajjpiying thi«se motlwls to the 
determiitattoti of boric ackl in food stuffs. 

(M 1U06, «««. 

{•) TMs 3., t«M, V6S, 

14 fSrj iwlf 8611. 

!•) Iter., !»e4. 8«7. ami HiIh 3„ 1««4, 26» 

^lupkiynJ-- wlwiUa r 


S??^i8flj?4tS^r (m.».Tbe«wia, 

<•> &dltt«y wthylated sikirtti (free f^m mineral pO) were 


The ptesenoe of any apfirooiable comparative snjotint of 
water in the retort is to be avoided, as the trimethyl 


borate would then be dcc»)mpoBcd, yielding the alcohol 
and boric acid, which would not distil over; the result 
wofiW then bt; too low. 

This method was further a]iplkd to inixtuK'S containing 
phosphates and sulphat<^s in addition to borates with 
perfectly satisfactory results. 

2. Valvfneiric vttimmim mth previous disttlkiium 

As boric acid can be, titrated with standard sotliuin 
hydwitide in the pnwtctme of glycerine, and theend-jKwnts 
m the formation of sodium borate indicaitHi by phe- 
nolphthalein, several determinations were tried after 
iecomp^nglthe borate in alcoholic solution with suiphtiric 
•did. The aptmratus used was the same as in the previous 
eaporitnents ! the distillate was collected in watei-, made «)» j 
to a litre and aliquot portions taken for titration. To 
each portion thus taken it was found necessary to have 
abotit OnO’tfaird of the bulk of the solid inn glyeerino(*®). 
The results of the titmtum gave t)9*7r» per cent, of the 
boron comnoimd, this error — 0*2fi ]ier ee!it.-*--beii)g eon* 
riderably iess than tlie literatuie on tlu} subject wouki 
hsiad one to exjiect. 

8. XHrecl vdumeiric estimaiiun in the presence of phos- 


" found to sot equally wslb 

(•) f^o sodlani hydraacids wn UMd, ptepwad mtn uwtalUo 
sodium. 

not® (»). Also 3. Ani«r, Ohem. 8oo., IdM, 188. 
™^det^rmlnationi were dona befow the above iWpaw 

(“) The sulphate might hare been omlttad, as It ttxAc ue putti 
in the subseuiisiit reaction. 


salt amJ equal tiuauUQes of water; »h«nol^thaleln addsd to 
(>arh and deoinormal potassium hydroxide ad<W to ths water tlU 
the shades of pink were identh'al : — 


ssh;rithpbeiioIj*Q>alai« 
was ^ ttwawd 
Mitage of htQi In the 
ma^and sh fd^quofit 
ftMlw rmt of 


PhiJttpliatt' 

SUiUiiuU 111 I'.l*. 

Alkali requlrsd for 

60 c.c. (it Water. 

0-(H> 

0-02 c.c. 

(bftU 

0*06 „ 

M)0 

0-0« „ 

2*IMI 

(bOU 

;T‘Cmi made up 

0*10 

4 06 to 50 f.c. 

0*11 .. 

6-00 

0*12 M 

6-00 

0*12 „ 

7-CM) 

0*12 

S-(K> 

0*18 „ 


For »miMi Holidions oi itiis salt, therefore, a deduction of 01 ce. 
would he the lutixiiiiuin lorrecUoii lu'ccssarj. 


fMes and sulphates.— A mixture of a phosphate', a 
atllphatc(ti) and o, borate were Irt^ied with decinormal 
suiphurio at'id till acid to Methyl Orange, thus setting 
free phosphoric and l>orie acids. Bccinormal Kodiuni 
hydroxide was then run in Until the solution wjih ncutud 
to Methyl drajige. wliich w'us found mily to indit-aio 
tha and of the fonmiti(m of the flodinm dihvdrogen 
i^phate ; a itiU further smount of alkali "had to 
ba added before the sohitiun began to react aikahtH* 
With pliwjolphthaleiii showing that the diHodiiim I 
ooiupound had heeii funned («). The boric acid 
not bring ucutraliswl at once in nqueouh solution I 
bv alkali, glycerine was thim added, and the titration ! 
of tlwj boric arid eoinpleted. ^'hc results uni given lielow * 
from which the uecurncy of the method may be W’cn : — j 

Amoutita of Amount fornuHl by l 

KaBB 407 , lOHfiU. tUrutiou ns above. Percent. Krior. 1 


London Section. 


Jlcafing ftdd ai Burlington Uousvt un Monday, Jpril 2nd, 

i\m. 


ijWlwreoutctiEfy^ 

qf lwd« arid by 
iwriiracy a«ei«it i» 


MR. A. 0. 8ALAMON IN Tilt: CHAIR. 

TMK UOSE-HEKZFEIJ) AND HtJLI»HUH10 ACID 

ME'JTIODS FOR THE DEI’ERMINATION OF 
THE HIGHER ALCOHOj^. A CRITICISM. 

BY v. IT. VBLBY, F.R.H. 

'riie inethodH for determining the alcohols of higher 
molecular weight than ethyl alcohol (sometimes, though 
not always, generically cWified as fusel) in various 
spirits have rei enily become of special imiiortanoe. 

The two methods adopted most officially are those of 
i;dHo.Heirie]d, originally descrilied ah* nit 20 years 
ago (^) and r« f»ginscd in this country, Germany" and 
Switeerland, and the sulphuric acid nmtlKxl wlopted 
in Franco, consequently practised in this country and 
officially used os a goneraf qualitative test for tho purity 
of all kinds of alcohol in Httssia. 

In the prewjnt communication it is proj^oBed to give 
a brief neroiint of various experiments made to determine 
the accuracy, or otherwise, of these two rival processes, 
and also to pa^ such a criticism upon each as may be 
considered justified by three or four years’ experience. 

ProjK)rthm of hiahrf vdmkoU tn rmions kinds of fusd. 
— If the higher alcohols be reckoned in terms of 100, 
the j)ro|X)i tions of eacli vary within the following wide 
limits, according as the spirit is obtained fri>m some of 
grain, potatoes, wine, grape skins, &c. : — 

Alcohol (8). Percentage 

proportion; 

Primary propyl 0-1 to O'® 

Prinuuy butyl * . . . w 0*0 tO 28-0 

Isoprimary l^iyl 0'4 to 21*8 

Isoprhnary amj! (two) 66*6 td 04 
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In mm i3tf liMtt Mn* ^«pm 

ravMom m» |Rw(fwM»4 Mffeiit ywti or Uoterio 
priffiiu^v pMw^t or mfcimtU^y i»4miK»»d. mooM 
(^AOMoWior ttMoharobutyrioom (BotleHiiok) [^orWtir 
Aoinorpr (Mlgulay]. », 

Jffjtperimen4(^ ^rl'^i^repariU^^ qj mn^rU ethyl 
ahMl.-^Vkthvi akohol, purcluMod from Kablb^um m of 
99*H |)or osnt. par voiotiu9» wm |>uril!<i<l by tho method 
udimtod by Stutzer (*), imtnctly, by fractional diAtiUation 
with soda, the only difTcroncc boing that a fragment of 
the solid hydrate was usi'd insieaci of a few drops of 
Hobitioii, 

The first and last i^ortlons of tlw^ disfillat**, namely, 
Sfi |ier eent., each were r(*jerted ; the middle portion of 
50 j»or cent collected and rcdistUlerl in a similar manner. 
The pdddle portion of the serond distillation was usctl 
08 the cojiti’ol spirit. This alcohol sometimes rontainwl 
traces of aldehydes when tested with (Juvon-Sebiirs 
reagent made up with arid fticlisia (sodium salt of 
rosaniline sulphonic acid), which appears tol>e mnivdelicat<3 
than the same ream'nt mailc up with ordinary fuehsin 
(rosaniline hvdrocluoridc) (*), 

It is |)o8sihl« that, though the ahhdiydes in the original 
spirit were decornixisc'd by the soda, traces were reformed 
by aerial oxidation of the alcohol vaiHUir m observed, 
by liges. If this is the case the substitution of freshly 
prei^ipitatcd silver oxi<ie for the soda as recommended 
ny Winkler {®), (while the present work was iu progn^ss), 
Would not improve matters. 

rtiH^mlion of higher afro^o/^.— The following higher 
alcohols were used in th<' comse of the investigation: 
primary propyl, prinmry and isoprimary butyl, two 
samples (d feriuontatioii amyl (obtaln<*d from (1) grain 
and (2) wine) and glycerol. All the Hamples W'cre 
purchased from Kahloaum with the exception of the 
sample of amyl alcohol obtained bv the fractional distil- 
lation of wine, for which 1 am imiebled to the courtesy 
of Mons. Ordonneau. 

All these samples, excejit the lost, woiti fractionally 
distilled aud the portions coming over at tho following 
boiling jKiints wore used for the investigation: — 


Alcohol. B.Pt. (corr.). 

Primary tiropyl 97*3 

Primary Imtyl 11(V*3— 1170 

Isopriniary butyl lOH-O — 108*1 

Aitivl (grain) 129*5 — 13<l*2 

Amyl (wine) 128*5-1290 

The glycerol (sp. gr. --l'2fi) was reckoned to be of 
08 (Mjr cent. sUength according to the table of (lerlach (®). 
Htaiulwtl solutions of these several alctjhols were made 
nj> to eoutain‘0‘r> gnu litre ( 1/2000) iu eonlrol alcohol 
of 50 j>er eerit. js'r v<jlume, or 100 grms. higher alcohol 
in 100,000 e.c. abs<iUite ethyl alcohol. 

Th««e solutions were used directly tor the suiphurio 
acid methwl, but for the Kdse-Her/feld method Ihey 
wen? diluted with the quantity of water itjquired to reduce 
tc» 90 per cent. t)er volurrte. 

i)e/ermimUion of ep. gr. at 15"* C, — As wmtrac y in 
the determination of the sik?c1Hc gravity <»f the spirit 
is one of the most imyjortant fact<ir8 in the Herne- Hcrxfeld 
method, the mmllficd form of Hiwngal’s pvknomcter and 
metbnd of weigbiog ctesoribed in a prevloiis comuiuni- 
catimi (•) wort^ adopted. 

A Btmge’s ihort-boaiu balance, fitted with a telescope 
for reading 0*1 mgrm. was used, Mid tbe weights stan- 
dardised, a« aMinst a 10 gm. weight. The temperature 
was recr^ed a thermometer gi^uated to 0*1 C., the 
Tarious cakuJations of w*hich have been profiously 
described (7). A difforonce of 0*5 mgrm in two weighings 
of the pyknometcr corresponded to a difforenoe in value 
of 0*tKl0022 in specific gravity of a 80 per cent, alcohol 
solution, 

Culihration of fAe Moto-Henfeld opparofuj.— Bach 
apparatus tise|^ was eal^watod for every '0-2 i5.c. by 
dropping in diiptted water from a pipette, wbieh delivered 
tMs TMume of Waitsr at C., and table* of corrections 
dfeawn UR, iiiiiM opfststusi a* nmudigr inad*. la 

sta.’atgafsa^gjgg&.'s'-- 


fAe >yoee*a,^l* la npt» of oouma, ns i » <M iy to d *»i t > l » 
the prooaas, which ia given more or laaa fulfy 
manoiiit but H nuty be worth whtfe to <M udj^ oiWllMii 
preoMtioni and to add a few panotial obiMmMiQiliii : 

(If fas chhrohm.-^rU» waa sbalteved bf 

kee^ng the containing bottle in a black paper ’aHMaH* i 
even though «aeb separate sample may be t es t e d In * 
control experiment, yet this is a very ne eee *»ty ftm 
oauUon, as it is well known that chlmwlonn, M #*M 
ohloro-tierivaUvea of kydrocarbona, dSixmipeeM aHipiPl' 
and slowly even in diffuse sunlight with hbefattoU’M 
hydrochloric acid. The result of using such aoid OOUh 
taining chloroform would be tliat, besides the snl^OllD 
acid purposely added (1 (».c. sp. gr.n 1*908, 94*5 psriient. 

at 15/15), there would he extracted by the 
(uiiteous spirit tlie hyrlrochlorio acid, whioh would uBiOt 
the rise of tho chloroform column. 

Though tho effect pf hydrocfaJorlc aoid on the ittutnal 
solubility of chloroform and water has not awpai*iltly 
been a subject of investigation, yet It would Imlow «• 0 
logical consequence of the work of Weight and 
Sciireinomaker (i®) on the mutual iolubiUtlea of Wtlof®- 
fonn, water atid ooctio aoid aud of dilovoform, water afd 
alcohol that an error ia the determination would pa 
introduco<l. Further, it has bosn shown by Qriiuhsit (U) 
I that the presenue even of carbouio cmid, as in ths spiiit 
I manufactured from maiso, does affect tbs visa of fbie 
I chloroform, and lienoe, tlie dotemiination, 

(21 Method of worHug.-^-lt is not, of Otturts, nsoosspry 
I to describe the procaos of cleansing with conosiitrotsu 
I oiilphurio acid and other details, but it may b# wor^ 
while to put on record two observations: — 

I Firally. If, after shaking, the ohloroform is allowsd 
I to drop very slowly from tho upper to the lower bUJb, n 
> more distinct line of demarcation between the chlooohifln 
I and aqueous layer is obtained. 

I Spjcoudly. My observations are in oocordatioe with those 
of Gruiiheit (^a) that, after the manij^atiem has bssti 
completed tho chloroform slowly oonWraots, SomeUiM 
pairing an hour Itefore a constant level is reaohed | this 
is more c.s})eciaily the cose for distillates obtsined frerm 
spirits of commerce,' brandy, whisky, &c, 

JHmdvaniage of ike method , — This lies in ths faet that 
i if 6 is tlm rise of the olUoroform in the blank sxpsHnWi^ 

I with the contred spirit, and a, the rise with ths tuSil 
containing spirit, theu the difference a — 6, the haski ul ttm 
determination is In most oases very small ootnpaiwd With 
a and b. In the case of an atomic weight detMUiiiiStioti 
this disadvantage would be considered fatal, 

RtmiUa obtained with mriona higher afooAMs.-~**lt ha* 
been shown tliat the fusel ol>tamea from rarlfios soutoss 
gives approximately the same value M unit wsi|f^ flMSl 
per unit volume alcohol, if the results a«« sxprsissd in 
terms of amyl alcohol, the predominatiuu sifhstansa, 
As above stated, it has been thought derirable iOSSaiiiiiM 
eac’h of the higher alcohols separately, and the les ult s 
are given in the tabic as under in ooIubui (1.) the aloohol 
useib in (11.) ilm difference of sp. gr, hrom 0*990675 in 10**, 
in (111. ) the value of {a—b) x 2‘i» X iOOO, namely, gramtons 
per 100,000 absolute alcohol found, in (IV.) tuo atamints 
(Mirtiosoly iiiiroducixl. The diffeceuoo between the vaiMs 
of (ill.) and (IV.) is tlie error:— 


1 

I. 

U. 

1 

j nt 1 


Primary propyl 

do. hutyl 

+ 25 

1 —8T/' 

184*0 

181*0 

ill 

do. 4o' ........ 

—4* 

t2i*0 

tscpriinary butyl 

do. do. , . . . 1 

A«^l (from grain) 

do. (from wine) 

utyceivd 

—45 

+ * 

a* *a , 

ills 

IWd i 
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msiai^ "-Msii as ^af I'iMiMMmltaML iin*nnlnal\'sll/ 







m»iA.um.‘ 


•kiabcil not eliminntod, &o., all acting in the aane 
dwHstioii. 

But, if all the neoemry, but tediout, preoautione are 
a<repted, thii method may be regarded a« aoouratf not 
odl^for commercial pufjKwes, but also for legal 

Preparation of dietUUUei obtained from commereial 
“My practice hat been to beat for one hour the 
diitillatoa obtained from brandy, &c. (60 or 100 c.c. taken) 
udth a fragment of solid oatistio soda in a flask fitted with 
an inverted o^densor, whereby the aldehydes are 
djMrtroyed by resinifioation and the esters by saponification. 
The liquid is then subsequently distilled almost to dryness. 

Though the mooess has the disadvantage, whatever 
method |)e subsequently employed, that the higher 
alcohols derived from the esters of more complex molecular 
weight come over in the distillate and tne true value 
of such alcohols is raised accordingly. On the other hand, 
if the sulphuric acid process is adopted, and the aldehydes 
only are destroyed by heating with w-phenylene diamine 
(an unsatisfactory method), or preferably with anihne 
phosphate 0*), the less complex esters act as matter in 
the way, thus tending to lower the value of the higher 
alcohols, while the more complex esters (amyl acetate 
for example) themselves produce a coloration, whi(ih 
tend to raise the value. 

My expenenee has been that more information is 
obtained by adopting the sofla methcKl e8|)eciallv for the 
detection of certain artificial essences used for brandies. 
Bor when the sulphuric at'id method is subsequently 
applied, a bright red (instead of a yellow) coloration is 
produced, indicating the probable presence of such 
substances as vanillin or Peru-balsam. If in such coses 
the Rfise-Herzfold process is also applied, the value for 
the higher alcohols is for too low, and the chloroform 
is rendered milky. 

The sulphuric acid process. — It is not, of course, 
n^ossary to descrilw this process, which has been so 
wiflelv adopted ; it is only necessary to deal with its 
defects, and to describe certain modifications, which, 
in my experience, have proved advantageous. 

The eondtiions and nofwrc of the reaction. --So far 
as I am aware no interpretation has been given of the 
reaction, nor why it over begins. Of the higher alcohols 
it appears to be characteristic, under usual conditions, 
of those which contain an isoprimary woup CHR 2 , and 
my observations are in aooordanco with those of others, 
that no coloration is produced with ethyl, primary propyl 
and butyl alcohols, however long the pro(;ess of heating 
be protracted. 

But, further, so far as my ex^ieriments have gone, it 
would appear to be quite doubtful if any reaction would 
take place even with isoprimary butyl alcohol regarded 
as the most susceptible, and consequently taken as the 
type, if the aloohol and the sulphuric acid are pure, and 
tim containing vessel quite clean. The following details 
will serve to illustrate this point. A small soda-glass 
stoppered bottle was thoroughly soaked out by a sample 
of Merok's special sulphuric acid (sp. gr. 15/4*= 1.84161) 
(found to he free from organic matter, sulphurous, hydro- 
ohlorio, nitric and nitrous acid, but to contain an inappre- 
oiabU) trace of ammonia), firstly, by heating for some hours 
at KKf , and, subsequently, by allowing to stand for several 
dayi. The acid was then poured out ; 20 e.e. of a 
stwdord, 1/2000 solution of isoprimary butyl aloohol 
(freshly distilled) introduced, and then 20 c.c. of the 
same sample of sulphuric acid added slowly, the bottle 
being immersed in ice-cold water. When this mixture 
was heated at 110® no coloration was developed for 
JK) minutes, and at the end of an horn: only a slight colora- 
tion ensued. On repetition of such an ox})eiiment, the 
greater the care bestowed on the preliminary cleansing 
process, the longer' the time requirea for the development 
of the colour, and oonversely the leas the care, and the less 
^re the sample of sulphurie acid, the more rapid the 
development of the colour. 

", Of course, these reSulte are in kooordanoe with numerous 
ohlflrvations qpon o^ resetions, which have proved 
fhai no ohetmioal change iakes iilace between two sub- 
Ottlf, mt xmm «he the impurities hae 

#hl<di;«tiat 'between the 


acid end the aloohol, there udh alie«iyn be an element of 
uncertainty in the application of tke method. 

of temperalure.’^Xt has been objected that the 
depth of tint varies with the temperature (^^). This is, 
of course, true, and mv experienoe, doubtless confirmed by 
others, has been to the effect that a difference of 
I other conditions being the same, causes a oonriderable 
I difference in tint. But, as all chemical changes vary with 
I temperature, this objection can hardly be regarded as 
I serious. 

j Isoprimary butyl alcohol as the standard , — It has 
I been objected that a solution of this alcohol is used ss the 
I coinjmralive standard, and the results are given in terms 
I of it, but with the oxcepfion of spirits obtained from 
: beet and grajpe skins, the proportion of this alcohol is 
j quite insigninoant, and may amount to as little as 
I 0‘6 t)er cent. It has been further stated (t^l that the tint 
roduced by the fermentation amyl alcohols is, in round 
gures, 6/10 of that produced by isoprimary butyl 
alcohol. In an exjieriment two solutions were made up 
according to the usual details, in the proimrtions of 
(11 100 amyl alcohol and (2) 60 isoprimary butyl and 40 
ethyl alcohol ; th«< tints produced were in the ratio of 
11 9: 120, or practically 1:1, but it was found that this 
ratio only held good under those conditions. 

It has lx<en suggested that an amyl rather than an 
isoprimary butyl alcohol standard should be adopted ; 
this would ap)x»ar to Ix) more rational, but there is the 
disadvantage that, whereas a sohition containing 126 
ragrms. jXT litre of isobntyl alcohol produces a quite 
inappreciable coloration (a result ^x^rsonally confirmed), 
a solution containing 260 mgrms. )kt litre of fermentation 
amyl aloohol would also produce an inappreciable colora- 
tion (a result also confirmed). 

A determination upon this basis would poHsessan order 
of accuracy much less than of the Roze-Herzfeld method. 
It is probably best to mak<j the determination in terms 
of isoprimary butyl aloohol, and then miiltiiily by the 
factor 10/6 to convert into Wms of amyl alcohol. 

However this may be, it is somewhat difficult to under- 
stand the degree of assurance with which the results of 
analyses are put down to five figures, when an tirror of 
5 i>er cent, m a tintometer reading, which is jjossible for 
the same individual, might in a genuine spirit of cornmcrco 
I cause an error of 2 to 8 units in the third figure. 

I The following sentence from Oirard and Cuniasse’s 
I Manual (page 244) apyiears to be qiiite unintelligible : — 
“ Knfiii le dosage eolorimetnque clos aloools aupctrieuis 
i ail moyen dc* Tacide sulfurique est un proc<^d6 eonven- 
tionnel auquel on no saurait demand^ des chifjres absolus, 

' tnais des dormies auedytiques e^cactes constantes et cam- 
i parables'* 

; Vttrve of correction . — If C,c he the concentration 
I mgrms. -litre) of an iso butyl solution ((» and H,/i be 
the heights of column in the tintometer then it 

I appears from the results of former observers Ch/ch — a 
I variable, or in other words the heights of columns (depths 
i of tint) are not directly inversely proportional to the 
j respective concent rations as in certain other colour 
I reactions, such as Nessler’s tost for ammonia, m-pkcn^ene 
i diamine for nitrous acid, or aniline acetate for furfiiral. 

! A curve of correction has therefore been drawn out 
I (Girard and Cunioase Manual, page 204). It, therefore, 
appears desirable to ascertain the relation between the 
, values of the abscissaj, y, (teneur realle) and those of the 
i ordinates, x (teneur apparente) (i*). ilie most natural 
I assumption to make is that the variation of y per unit of 
j y is in a fixed ratio to the variation of * per unit of a?, 

I namely ; — 

I (1) dy/dx^ky/x. 

This on integration gives 

(2) tog. ys^blog. x-f-a. 

From the numbers given os 0*28, 5s»0*6» or 
8 lag, y/100«0*6 log, a:/100+0‘S8. 

The values of x corrected in terms of given, and of $ 
oo^rfratad in terms of x given are set forth in the Idiowitig 
tahm, may he found nselul> mid anv iatermodiato 
talitm may he Itiay eorreotsd by eqditthMi ^ 






fer Wre. 


VaIum fA V (» Riven). 


Valnec of « ty given). 


!Pound« 

Oalcutatsd- | 

Found. 

Calculated. 

200 

240 

70 

22 

soo 

270 

180 

210 

400 

390 

330 

340 

600 

500 

500 

600 

600 

601 

680 

670 

700 

700 

890 

879 

800 

803 

1100 

1090 

000 

897 

1320 

1830 

1000 

1006 

1600 

1585 


Henco it would apptittr that from the oo-ordinatoB of 
tho i>oint y=-'300, a;a= 1()0, the curve in regular. 

The curve from the origin to this point necMi hardly be 
conaldered, as on tho one hand effected by the limit of 
delicaov of the reaction, and on the other by some induction 
period between the reacting aubstanceg. 

Method of working . — Aa the aulphuric acid proceaa haa, 
inter alia, formed tho baaia of contracts between vendor 
and purchaser, and aa valuable information ia, notwith- 
Btanding its defects, obtained by its amilication, I would 
briefly describe slight modifications which I have found 
useful. Tlie procossos of heating the mixture in equal 
volumes of the sulphuric acid and alcohol solution, either 
(1) till it begins to noil, or (2) in an open flask in a calcium 
chloride or other bath, are both more or less unsatisfactory, 
as a loss is likely to occur by evolution of vajKiur of the 
higher alcohol t>efore it is attacked by the sulphuric 
acid. To avoid this loss I have been accustomed to use 

g lasB-stoppercd bottles of about 50 c.c. capacity, and 
uring the heating oiwration the stopper is kept tied 
down. I have further found that a oath of saturated 
ammonium chloride solution, provided with a constant 
water-level appparatus, is veiy convenient; a constant 
temperature of 100° — 110° can readily be maintained. 
The process of cleansing the bottles with concentrated 
sulphuric acid is described above, and my custom has been 
to soak out the bottles for at least a week before using 
tliem for a determination. Cleansing by nitric in addition 
to sulphuric acid, as recommended by some writers, w 
a source of danger, and even ilistilled water, unless freshly 
prepared, may mtroduce error. 

Form of tintometer.— Aa a sequence to the criticism of 
the sulphuric acid method, I may possibly be allowed to 
remark that a form of tintometer, which can be adjusted 
suitaldy for all eyes remains as yet to be devised. The 
simple form of two tubes, one with a fixcfl and the other 
with an adjustable column interjMjsed between two 
mirrors, though convenient for rapiil wi»rking, |)ossesses 
the disadvantage that two coloured discs api)ear at a 
distance apart on the upper mirror, and an observer 
insensibly looks at each aise successively with the same 
eye, and not one disc with one eve simultaneously. Even 
it this is the case, tiie two eyes of the same person are seldom, 
if ever, physiol^cally the same as regards appreciation 
of colour (^’). Tlie Diiboscq form possesses the advantage 
tliat the two discs are viewed simultaneously by one 
eye; but neither of these tw'o forms permit the inter- 
position of suitable coloured screens. Donnan's 
tintometer possesses this advantam, and, according to my 
oxiterienoe, gives concordant I'esults though with consider- 
able labour; on the other hand, it appears to possess 
two disadvantages : (1) Equality of tint does not corres- 
pond to equality of height (though a table of corrections 
can be drawn up), and (2) a small inner disc is brought 
to the same tint as a much larger outer disi% and con- 
seouently the eye becomes soon confuted and tired. 

1 have tried various observers with the same pair of 
coloured liquids and same illumination {viz., 16-oandle 
eleotrio lamp with ailvered back at 3 ft) with invariably 
the same toine being more and others less rapidly 
fatigued. , 

' aa stated above, ift this tihtoiheter a coloured 
in the form of a euitahle solution can he lohm* 
emoed, ao that if ad dheerv^^s eye is nidt vdrjr sensitive 
to ol onh odimirt Iti oomphawhtarjr ^ 


ooUmr OM dither be produced, er oerMtt rayu nmy he 
elimiaated and tints thereby produeed to the 

observer's eye may he^moie setuitive. 

Thus, in my ooeet 1 have found that not only # my 
right eye mme sensitive than the left, but both flyeS hie 
more smisitive to variations in shades of green, uMtt Att 
shades of yellow. The interpositioa of a soreen made 
of a dilute ammoniaeal solution of oopner sulidiate, in 
the aulphurio acid higher-aloohol meti^, arjSerel^ a 
green tint is produced renders the results more oonoordant^ 
at least, for myself. 

It might not be wholly out of pUoe to remark that as 
regards oolorimetrio obaervations, the personal etemeot 
is of a two-fold nature, namely, that of one Indivtiloal 
with another, and that of the same individual wi^ himBelf, 
aoooiding to his state of health. 

If facts such as these are considered, so maob eapital 
would not be made, especially by ill-informed percom, 
of variations in the results obtained by two obaeFrara, 
in an analysis of the same sample of si^t, Which, in the 
case of the aldehydes and higher alcohols, may amount 
to a few parts per 100,000, and in the caae of fuvfniul 
to a few narts per 1,000,000. 

Such aifferences are generally wholly immaterial as 
regards the main issue, though it is possible that evmi 
these differences might be reduced if some staadirii 
illumination for tiutemeter readings could be agreed 
upon. 

Finally, it is hoped that the results and observations 
detailed in this communication may prove of interest j 
though possibly they are of a general onaracter, yet timy 
are the outcome of three fn four years' experience ; my 
object has been to criticise methc^ rather than to add 
to tho accumulation of analyses. 

“Auxiliis ac instrumeutis res perfloltnr.’*^Ba0oii. 

{»). Hdse. Bep. Analyt. CI»m.. 6., 01. Berateld, Breuwnl* 
Zeltuiui. 1800, 56. 
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Wludisch Kaiserlich. Oaeundbaitsamt., ^ 414, 44S (lS9l), 
Bohrond Zoits. f. Bplritus Industrie, 18, 278 (1800). 

Briem stated generally that the fusel from beet ooniittt 
mainly of propyl and Isoprimary butyl alcohoto. 

(•). Kelts, f. Analyt. Chomle, 1800, 169. 

(*). Note — I have found that the Schlff’s reagent mode up With 
samples of fuchsln, obtained from different mallets, vsnss la 
delicacy. Paul, Kelts. Analyt. Chem., 38, 647,(1890) glvss the lefsi" 
ence to fuohsiii and methyl violet 5 E. 

(*). Ber. Deutsb. Chem. Ges., 38. 3614 (1906). 

(*). Jofum. 8oc. Chom. Industry, 1903, 1227. 
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(•). Proc. Boy. Bocs. 40. 114 and 60. 376 (1891). 

(W). Kelts, f. PhvHlkal Oh»*m., 28. 662 (1897). 

(»*). Kelts, f. Bptrltus Industrie, 1894, 21. 

(»•). Kelts, f. Analyt. Chem., 39, 259 (1899). 
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’(>•). Girard et CutUasse Manuel, 212 (PoriS, 1899). 

^ ^ ^ my obligations to Professor TSmoa Jor 

working out tlie above solution. , 

(«’). Of. Burch Phil. Trans., 1899, B 1 and Proc. Epy. goo. Mi 

204, 1890. wBi 

(>•). Zeito. f. Physikal Chem.. 10. 466 (1896). 

DfsousaxoK. 

Dr. J. T. Hbwitt said all who had anything to do iritii 
spirit analysis had to pay more att^tion to ostillih* 
tions of this description than they desired. He wiS 
much interested in Dr. Vcley's remark; that tbe mote 
care that was taken in the estimation of tlm hjighet 
alcohols by the colorimetric process, the worse tUm result. 
This might, perhaps explain some of his own resulti. Hie 
certainly found that by the colorimetric puouem: Im 
could not get results to agree with those of othetebainduU* 
though results obtained by the AUen-Mi^Uirdt .priMuMb 
usually agreed better. It certainly was a very tr^la* 
some matter to know what to^ do in this caea .lib 
thought Dr. Yeley had put his fih^ontjhe.riitka^ 

'it denended on the care taken. Yniere oue 
satisfied with guareateed pure ieol)uty| ideolidl 
Mght take the fbouble to reetHly it .betore^uidik^ia 
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Ik* 4«t» kowever, to “ hi« ^•Tcnlr^t^ wa«h*bDttliu’’ H* 
woiild been gled if Dr. Vetoy had oompAred the mmlta 
of this method with the AUeO'Marquiwat |voeaiis. He 
WM jperscmeUj a oonvert to the letter process, beeatiBo 
it WM possible to get ccmooidiilit residta, and the prcftsesa 
did seem to be based cm scientide princides. Dr. Veiey 
very good results with the Bdse Henifeld proceAs 
when he extracted the higher alcohols from an alcohol 
to which be had added higher alcohols in certain pro> 
pDVtlons. But suppose he trie4l the exfieriraent of taking 
not merely alcohol, Init alcohol to which he ha<l addetl 
highav alcoliols and the other normal secondary laroduots 
of ipirita, would his results tlicn tally ? The whole idea 
undwlying the application of this nrocees seemed to him 
to h(t wropg; it could not l>c only the higher alcohols 
which were oxtraettd. hlven if the oaters were Ranonithd 
other substanoes present in spirits remained wliich could 
not ha classed amongst the secondary products which 
go t© make up the tnieflioicnt of which they heard so 
roveb about ^ present There were, undoubtedly, a 
went many ap^rits* certain Irish whiskies, which might 
be boiled JOT a long time with oanstin soda, and distilled I 
until there was reason to tliink that all the aldehydes 
and arters. and all the acids were gone, and there ought 
to be nothing but alcohols according to the tables indhe | 
books I yet substances were present which did not tally | 
with any^ing which came under the heading of higher | 
alcohols. These siibstanciMS must be extracted by chloro- | 
form to a certain extent, and certainly he thought the i 
Alkm-Harquardt process seemed more promitiug. 

Dr. P. SCHruBowiTZ said in his opinion both tbese 
mocesses were radically wrong. He was surprised that | 
l)r. Veley hofl made no reference to the only proeeas which | 
was based on acaurate scientific cbemlcnl methods ; a I 
prqcosB by wldcb the chemist did obtain chemical , 
subatancfs which wore measured by ordiniuy ubcmical ! 
means, namely, the AUen-Marquardt oxydatiou pnxioss. ' 
With regard to the 1 lose- Herzf eld method, be was. of ; 
course, awaj'c of the claims put forward for it in Uennany, i 
and he had himself fuitnd that when they used the pure ! 
higher alcohols in this method with very j^eat care, gocKl i 
results wore ohtaiuRblc. But be had also found, and 
pointed but in a paper before that Society in 1902, that I 
working with oonimercial sfarits, the process gave entirely ! 
erroneous results; In fact occasionally aotually uepatiTo 
results could Im obt.ained, and the chloroform (;munin, 
instead of rising, was depressed. This was {xissibio 
because, os Windisoh, in 18fi9, pointed out, there were 
certain substances which did have this offe('t on the 
chloroform column. He should like, moreover, to point j 
out that this process which wag at. one lime in use, in the 
tJovernment Laboratory in America, ha<l now been 
abaiidoned. Dr, Wiley, the Olucf of the I.rfiboratory, 
himself informed him they had hod to abandon it <ig 
uaeless, and were now using the Allon-Mar([uardt. Ho 
did not know what process was officially used in this 
country, but he shoukl doubt if it was the H<)flo.Hof/.feld, 
Imoause, on the last occasion on which any official evidence 
was given, namely, that Iwjfore the fipirits C'ommittce in 
Iggl, the results given by J)r. Bell were based on a purely 
ohcsmioal oxidation method. Ha hod also a communica- 
tion irom the gentleman who was conducting a serioH of 
invffttgatious for tim Indian Ciovonmient on the spirit 
^ who had tried all these methods on a large 

nuu^l;^ of samples, and bad to abandon them all except 
ihf) Alloo-Morquardt Ho (Dr. Scliidrowitz) had during 
tk* last few years made a very large number of ex|M)ri- 
monts in cou|unciion with his c<41eaguo Hr. Kave, on the 
various wocesses for cstiniaiing higher alcohols, and 
their apmication in practice, and had come to the con- 
qlusioii that the only process which gave reliable results 
was the ABcn-Marquardt oxydatioji woocsb," oorriwl out 
< 1 X 1 the lines of the modificaUpn desoribed by him before 
that Society in 1992. Coming to the oolorimotrio method, 
ho etffdiidiy agreed with evenliung Dr« Veley hod said 
agd more thim agreed. As he hm pointed out on a 
nhmber of occasions for sovoral yooM past, this prooesa, 
both in principle and in proeHce, a had one. 

Mr. A. fi OaimAW said for A good spant years lie had 
hod a oonaideialHe exporieime |h estimation of the 


higher alcohols in qniituops f ih faot,long before 
it oecame a matter of almost everyday toroeedure. He 
had tried all the more imporiont methods proposed for 
the estlmaiiou of these constituents, Imduding tike K^- 
Herxfeld, the rolorimetrio method, the physioid methods 
based on surface temsion, the migina! method of 
Marquardt, and later, and more partimariy, the process 
to wiijch I^r. Hewitt and Dr. Schidrowitz had referred, 
the Allen-Marqnardt method, He was bound to say that 
ho agreed wi^ every word those speakers had used. 
The ^sc-Hcr/fcld was bad Imth in principle and practice ; 
the resulf-s were exceedingly uncertain, and, as Dr. Veley 
himself ha<l pointed out, it was objectionable, inasmuch 
as the difference, which was the quantity measured, was 
exceedingly small compared with the large volume of solu- 
tion with which one hud to deal. The cc^orinietric process 
was, if anything, worse, at any rate it had proved so in 
his handB. He had finally come to regard the Alleii- 
Martiuardt process as the only reliable one at present 
existing for the estimation of these higher alcohols, In 
the first plac'c, it was based on definite onernloal reactions, 
and one had it in one's power, moreover, to ascertain to 
some cxloni the degree of accuracy of one’s results, 
beoause one could roughly ascertain that the bodies 
which one had extroctea wore really the higher alcohols. 
It was a perfectly simple extension of the process, and one 
which many analysts made use of to convert the distilled 
acids into barium Holts, and then ascertain the mean 
molecular weight of the fatty acids, tluis obtaining an 
insight into the true nature of the bodies cxtractea by 
the carbon tetrachloride. Other processeB were purely 
arbitrary. It was quite jmssiblc that one worker making 
use of the Jtdse-Herzfeld, or the coloriniotric proc^ess, 
might get concordant result h, but, as had been pointed out, 
it was oxccodingly difficult to obtain results which would 
agree with those olitajnod by somebody else. Hfv did 
not think the sanui objoctiou applied in anything like the 
same dogroo to the Allcn-Marquaidt process, for he hint 
had the opportunity of comparing his own results with 
those obtained by some of his colleagues, and had been 
struck with the comparatively Hinall diircrcnces In the 
iiuinixjrH bbtalnod. With the other processes, more 
especially those to winch Dr, Veley had referred, nothing 
like the same amount of concoidaiu'e could Im obtaiTUMi. 
Tbo paper would be valuable as a guide to many who still 
persisted in using those proeesHos, tuit at tlie same time it 
would bo well if such could 1 m» eouverteil to the Allcn- 
Marquardt process. 

Dr. Vj«.Ry, in reply, said the speakers who hod dealt 
with this paper had, perhaps, misiuidorstootl slightly the 
purpose of the discussion of these prooessos. It was 
his endeavour to point out that the first process 
was unsatisfactory, and the second more unsatis- 
factory. But, like many other uiisaUsfactory methods, 
they had the official sanction of certain European 
Dovoru merits ; and it would appear, therefore, that it 
would bo best to peaceably persuade the Governments, 
or the persons in charge of official laboratories, that these 
processes wore imsatistaotory. The Hdse-Hersfeld method, 
for example, had the merit of being described in an 
English Blue Book, and oortainly he believed that the 
Homerset House laboratories had still a curtain appre- 
ciation of tbo process. He was aware, of course, that 
there were processes which were more accurate, hut liU 
whole purpose was to oriticiso theso two which had the 
most official saiiotiou. 

Dr. ScHiuBowiTx said if Dr. Veley referreej to the 
Bonded Hpirit Blue Book when he said the Itose-Herzfeld 
method was described in it, it was descritied there oniy in 
order to be blamed. 
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THl aUBOTTOTION OP PYRITES FOR BRIM- 
STONE IN THE MANUPAtmiHE OP SULPHITE 
PULP. 

BY FRBDBRIC J. FALTHKC. 

TooHidoAl Aulohur dioxida, known a« “ burner gas,” 
is {vrepArad by tun oainl>u8ti(>n in Air of Home raw ntalerial 
wluoh ounsists largely of sulphur. SuoU. mat^^rialn are 
brimstone, which is sometinies almost pure stilphur ; 
p^tes} YariouB other metallic aulphides, in soma of 
wlUoh, suoh as eopper or aino sulphides, the sulphur 
oontont is only of Heoondary valuo ) together with one or 
two other materials, such as “ sptmt oxides ’* an<i sul- 
phttfetted hydrogen, whieh are in the nature of waste 
ufodnets from other industries. As air contains about 
«1 per oent ol oxygon, it follows that sulphur wlien burned 
ill air ean tlieoreucally produce a burner gas consisting 
of 91 per oent. of sulphur dioxide and 76 per oent. of 
nitrogon. Thia would imply perfect combustion in pure 
air, which is not a tnchnicul oondltion. When brimstone 
is used under the best conditions, o burner gas con- 
taining as high as from 18—90 per cent, of sulphur dioxide 
can be obtiUned. Burner gas, produood from pure 
p3nritoSt oan only contain 1(1 iter cent, of sulphur dioxide, 
in nrantioe it will only oontain 11 (o 12 per cent., although, 
wito proper precautions, suitablo combustion furnam's, 
and favourablo oonditionH, as high as 14 ptu* oent. can be 
obtained. 

Gimerally speaking, the range of percentages of sulphur 
dioxide contained in burner gas. where high percentage 
is. desirable, may he stated to be 14 to 18 per rent, when 
prepared fwm urimstonc, and 10 to 14 per cent, when 
pi'c])ar(xl from pyrites. If an average is taken of these 
jHjrccntagcH, or comparing them as 10—12, it is evident 
that to obtain equal volumes of sulphur dioxide, it will 
be necessary to use onc-third more burner gas when it 
is made from pyrites or metallic aiilphidcs Uian when it is 
made from Iwimstonc. * 

Furthermore, the preparation of burner gas from 
pyfpites or metallic sumhides results in a gas containing 
various impurities, such as arsenic, selenium, Ac., some of 
them injurious m the teohnical processes for wbiob burner 
gas ia used, and mure or less diHioult to eliminate. If, 
thrweforu, it is desired to premre a pure burner gas con- 
taining aa high a percimtage ot sulphur dioxide as possible, 
it would appear that brimstone is best suited to the 
puriKise, ana one would expect to find brimstone uni- 
versally employed by raaniitacturcrs who use this gas. 
The contrary is, however, the case. Only a comparatively 
small and ueoroasing proportion of burner gas is made 
from brirnatono, and gas so made is largely confined to 
the sulphite pulp industry of the United States. 

The volume of “ burner gas ” used throughout the 
civilised world ii enormous, yet its history is (!omi>ara- 
tively recent, the diffwont imlustricH in which it is directly 
employed are eomi>aratlvely few. and the principles 
governing its technology and oommercial poduetiou. 
whilst not very complioated, are not generally so well 
understood os they might be with advantage to the 
manufacturing processes in which it is employ^. 

The Hulphurio acid and sulphite pulp industries use 
nearly the Whole of this burner gas. A small amount is 
used for bWaohing prooeases, and some in various metal- 
lurgical prooeeses. The requirements of these two in- 
dusri^ies as to the mechanic or physical and chemical 
conditions of the bumer gas are also praotioally identieah 
m pntl^y is as a4?*»tafsous to tbe eolphlte pulp maker 
as it is to tka iolpkorio aoi4 mannfaotvror. 

Iiaip q^ntlties s^utio aoid are made lor fevtlUser 
pomM of eomiii m paftmulir purity is 09SM 
ioTf ^ iMi oommeieM sdlimiiiiQ assd 


of imriiy. Far tlm mmAAtiUm of 

by the contact proccest this bipmer ipm kgfP 

contain no impority other tlum nitrogiab 
some carbon nioxiae, diicoverable by either inmnuOM 
or optical test Arsenic, so couetant an impwMijri 
in^the burner gas made from pyrites, and tpo mogi 
difficult impurity to wmove worn the gas, Js nii 
absolute “ ^son to the contact mass, rendering It 
inert almost immediately, even in axoe^ingly siuiR 
quantities. It is probably not well known that ^ very 
large quantity of sulphuric acid used (probably about 
ISO.OOO tons yesfly of 60® B.) in the Unit^ Rtsdw^dO tSo 
steel and irtm industry for pickling ohoots, wire* 4c., 
previous to galvanising or tinning, must oontatn^less than 
U'003 fmr cent, of nrseniu. 

'J'he stn^ngtU or percentage content of Sulphur dioxida 
oontaiuea in the burner gas is also, within curtain lMti% 
of equal importance to both the sulphite pulp apd thp 
sulphuric acid manufacturer. A low tenor of Sttlpb^ 
dioxide in the burner gas means a larger invustiaant us 
plant, larger apparatus, and an increased manufaotiiilpi 
cost to both inanstries. 

In the United States, previous to 1881, one or two smaR 

f dants had attempted to use pyrites, practical^ ill manu* 
acturers using brWstono. At that time the Albert |ttia% 
at Oapelton, Canada, was acquired W Geo. H. 
and (jomparty- later the Nichols (memioal Oompany* 
From that time t>n. pyrites mines were disoovwea awl 
worked in Virginia, Massachusetts, Newfoundland, Oanada* 
Georgia, and elsewhere, and the European pyrites wer® 
imported, until to-day the amount of brimstone need 
for producing burner gas in the sulphuric acid induetry 
is practically nothing. 

Between 1881 aiifl 1891 reliable statistics are not 
available, but In 1 802 — in addition to the doibestio 

E i’oduotion in Virginia and Massachusetts, and Bino 
lende used by Messrs. Mathiessen and Hegeler, hi 
Lassalle. 111. --urwartls of 186, 006 tons of pyntes were 
imported into tuo United States for the produetlbn of 
burner eas, whilst last year 666,000 long tops w«»e 
importea, in addition k» an estimated domesno producBoii 
of over 200,000 tons, and a much extended use of ilttO 
lilende. 

The penalty of increased cost of plant and 
costs attaohcci to the use of pyrites nas not prerrontadT 
its practi(‘ally universal otloptfon by the sulpHuiio add 
industry, and it is only reasonable to suppose thei g ftjm C 
that there must be some predominant advantaoe in tfae 
use of pyrik^M, at any rate in the sulphuric add wustvy. 

The manufacture of sulphite pulp U of miloh ime 
rooont inception than that of sulphurio add. At 6axt 
riiaiiy diOioulties were experienced in its saatmfaokkxi; 
and as its price was relatively high, tho coat oi R tmldl 
item of raw material entering Into its manufioti^ WM 
inconsiderable, and naturally the purest, koMt kroidilib 
some, and most available material was adopted. Tbf 
quantity of sulphur used, compared to the konaXga ol 
Hulpbito pulp, is oomparativniy small, averagiiiy prinbabiy 
oousiderabiy loss than 300 lb. to the top m pulp, wbiM 
in sulphuric acid manufacture, sulphur oonetttiites ahdok 
onc-third of the weight of acid, cat about 070 lb. td tba 
ton. As in all new industrleo, however, after tba Ulit 
monopoly ia broken and oompetitiim ba^na to he M%, 
lower pr^uotion coat becomes neceaiary. Thia U 
resulting in the aubatitution of a burner gas mad« fjnm 
pyrites or other metallic sulphide in Germany, 
and Europe generally — a sulistitution which ia rapipl^' 
becoming complete. 

In the United States, the industry, whilst vary 01^1^ 
is still "hiore recent than in Europe. It is oidy wilhib, 
the last few years that American sulphit# pulp 
fapturora have learnt to use brimstone suooM^ 

Some sporodio atteippts have already been jpadp i 
to Bubsutute pyrites for hjelmatone, but no ^eperid U 
has M yet been mado In tills dlfoottoa, 
ettottli, it Is tru4 that the euueoss this 
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tin •nlpbito pulp manniaotnten is that too much haa been 
J«pftoted. It i6 uselefM to expect to obtain the tame 
xmtner gae when using pyrites as hat been obtained when 
using brimstone. The volume of pyrites burner gas will 
ulways be at least one-third greater than that of brimstone 
burner gas, and certain modifications in the add plant 
will become neoeasary. As, however, the volume of the 
gas greatly decreases by proper cooling, and the velocity 
of its absorption is at the same time greatly increased, 
much may ho done by securing a more efficient cooling 
of the gas. At 0® C., 1000 cb. ft. of 12 j>er cent, burner 
made from pyrites would contain as much sulphur 
dioxide as 1000 ob. ft. of 16 per cent, burner gas made 
from brimstone at 100® C. A more expensive equipment 
for roasting the pyrites and purifying the gas must also be 
faced. The matter is not one of inventing m^w procoHses 
and apparatus. Burner gas from pyrites up to 12 ]>er 
cent., and pure gas, to a dem-ee of purity far and away 
beyond that required in pulp manufacture, has already 
been obtained and is in commeroial use both by acid and 
pulp makers. 

In short, it may be definitely stated that the question 
is no longer a technical one, it is simply and purely a 
financial proposition. 

Can pyrites be obtained, and a suitable burner gas be 
produced and used in making sulphite pulp, at a cost 
sufficiently less than the brimstone burner gas to provide — 
first, for the interest and amortisation on the additional 
capital investment ; second, for the increased manu- 
f^turing cost ; and, third, to provide a sufticieiitly attrac- 
tive margin of profit or a sufficiently lower maimmcturing 
cost per ton of pulp t-o justify the larger invcHtinent and the 
trouble involved in the deviation from established 
methods ? 

Whilst it is difficult to submit cost figures which will apply 
to every case, I think that the following figures are 
reasonably conservative when ai>pJied to many New 
England ioeali ties, and, at any rale, may form a basis 
upon which more accurate calculations may bo made for 
any given locality. It is assumed that the b<>st of each 
oli^ is used, and in the case of brimstone, tliat such a 
quality is supplied, that 69 per cent, of its weight will 
recoverable as sulphur dioxide, and that pyrites will 
be used which will ^old 40 per cent, by weight of sulphur 
as sulphur dioxide. Fines or granular pyrites are assumed, 
as it is only by the combustion of ^^fines ” pyrites in 
HaoDougall type furnaces, that strong gas can be 
secured. | 


The cost of such a quality of brimstone and of the very 
best quality of “ fines ” pyrites, delivered ex ship at 
Atlantic port, would to-day bo restx>otively about ii^.OO 
dole, and 6.00 dels, per long ton. To tliis price must be 
added 0.26 dole, per ton for the cost of unloading at factory, 
sampling and assaying. The cost of handling and roasting 
will Vary with the quantities handled, and the character 
of the equipment at any factory. When the quantities 
handled ax© about equivalent to 7*6 tons of actual sulfur 
in 24 hoturs, it may be said that brimstone should not 
coat over 40 cents per ton and pyrites not over 60 cents 
per ipn, including repairs and incidentals. Should the 
factory bo located away from tide water, railway freight 
would have to be added. The equivalent of a freight of 
2.00 dob. per ton on pyrites, wonld be 2.76 dols. per ton 
of brimstone. Wo have, therefore, the following costs of 
ddnoring and handling our raw materials : — Brimstone : 
Afwnrio port, 22.65 dols. w long ton ; inland, 26.40 dols. ; 
pyrites, Ariantio i>ort, 0.76 dols. ; inland, 8.76 dols. per 
Tong ton. 

,Th«ref(»© 1 ton (2000 lb.) of sulphur will be ©quiralent 
to 14)1 ton of 99 per #oont. brimstone, and 2'143 tens of 
49 per cent, ; hence the cost of one short ton of 

Bulphur at Athuitio port as brimstone will b© 20.43 dols., 
and as pyrites, 12.92 dole. At inland factory as brim- 
ston<^ 2^91 dols. ; and as pyrites,* 16.74 dola. 

Take the ease of a factory at the seaboard and inland 
teipootively as above, using 7*6 tona of sulphur daily, or 
StTOO tons yeariy. If this tmlphur is suppHed as brimstone 
it^KOuld cost 06. 161 dels, seaboard, and ol;967 dols. inland. 

supiffied as pyrit©s/it won^d ccat 34.684 dols, 
seabOKsd, 46.198 dols, laaving a difleKOno© 


of cost in favour of pyrites of 20.277 dolt, seaboard and 
16.669 dols inland. 

As the plaqt for roasting pyrites sod purifying the gas 
would oost at a liberal estlinate about ^000 for a 
plant of this capacity; 12 per cent, may be written off 
for interest and amortisation, which leave the net 
difference some 3,600 dols. 1^ or 16,677 dols. seaboard, 
and 13,050 dols. inland, which woula. represent the net 
saving or clieapening of the manufacturing cost of t^ pulp. 
This should amount to from 76 cents to 1.00 dok per ton 
of pulp; and with care and the purchase of a oh^per 
pyritee may bo considerably more. 

I believe these figures are conservative. They wiU 
undoubtedly vary according to the locality, conditionB at 
any given j>]ant, and the skill used in making the change : 
in operating, in purchasing supplies, and, in short, v3th 
the excellcnoo of the individual management. 

In the sulphuric acid industry, it is a very common 
statement, that, before a change from pyrites to brim- 
stone could be considered, brimstone would have to be 
sold at from 12.00 dols. to 14.00 dols. per ton, according 
to the location of the factory. 

Imported pyrites con be obtained in the open market 
at varying prices according to tlio quality, and on con- 
tracts ext^ding from one year up. All such imported 
pyrites can be used for producing a burner gas suitable 
for sulphite pulp making, but some of thorn will require a 
rather more costly purifying plant than others. It would 
be well, therefore, to construct a purifying plant, capable 
of treating the more impure gases from the cheaper p 3 nriteB ; 
and in tiiis way to be in a position to burn any ore 
which could be obtained to best advantage. Imported 
pyrites are brought piiioi pally from Spain, Portugal and 
Newfoundland. Pyrites is also produced in Massachusetts, 
and a company of undoubted financial standing has been 
for some time developing, and is now about to put on the 
market high grade fines ” of a great purity, mined in 
fit. I.>awrenco f^mnty, New York. Other local deposits 
will undoubtedly be develoiied if stimulated by a local 
demand. The copper- bearing pyrites of New Hampshire, 
Maine, Vermont, and other New England States will also 
ultimately form a valuable source of supply. 


Discussion* 

Mr. F. G. Stantial inquired about the percentage of 
sulphuric anhydride in burner gas. 

!br. F, H. Thoki’ asked if arsenic had any injurious 
action other than the objection of having it present in tile 
pnlp on account of its poisonous character. 

Mr, Falmno said, that witli proper regulation of draught 
it was possible to keep down the percentage of sulphuric 
acid to a mere truce, much less than was usnally present in 
gases from brimstone burned in a largo exoesa of oxygen. 
The poisonous nature of arsenic was the objection to its 
presence in pulp. 
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PR. RUSSKLL W. MOOR* IN THM OHAIB. 

A PRACTICAL WAY OF BUILDING SMOKELESS 
FURNACES. 

^ BY *BNHST H. yOHTlWl, 

A vast numlier of devices for preventing smoke s3ra 
aueoessful in so far as they accomplish the desked result, 
but either they are too expensive, or they oooupy too 
much space, require too much attention, deteriorate hi 
d»i^ain pkrts, curtail the oapaeitT of the tumaoe, or 
reauire conditions which do not esdst in ordinaiv tdajau. 





t}0 pVbUliMkijie, « (litniiboe must hot (m3» turotido tuoh 
nosriy l^«ot oondltihno of oombofUon that 
hot M worthed, hot th« oomttrttotioh most bo to simple* 
that it bp bhiit without diffioultv azvd without ompioy* 
ing ax|»erta, ahd the working oonaitione muat be su^ 
M not to unduly tax the ayerage fireman. These results 
would seem to have been aboompUshed by the Wing Wall 
Fumaoe invented by Prof. Wm. Kent, and appUea snc- 
oessfuliy to a fair number of boilers up to the present 
time. This furnace is suitable for either a water-tul>6 
or fire-tube boiler, and is designed to provide the essential 
features req\ured for perfect combustion in the furnace, 
such os heat-retaining masses of refractory material in 
the path of the gases and means for intermingling the 
products of combustion from various parts of the grate. 

TJie furnace consists of an arch, A, over the grate. 0, 
(see Pigs.), a pair of “wing walls,” E, E', or piers built 



need not extend beyond the boilhr setthig. , It imt 
be thousd^t that the interpolation pi the ainh tinw the 
boiler anell will out down the heating ehx^fabe td #te 
boiler, A tmall portion of the heated wee dOe| 
between the shell and the arob. The cooling efeot 
BheK serves to preserve the arch, while the aroh in 
turn protects the shell at this point emd the boiler 
as much heat at this point as the shell is capable of tn^- 
mitting in any event. 

It will be seen that the construction of Ibis fiusnaoe 
can be easily handled by an ordinarv mason or boileiaettir^ 
The walls will bo of ordinary fixe brick, except the wing 
walls, which, if ma^le up with the best grade of fire briokt 
will last a very long time. It is only necessary, in nialrifig 
the design, to so properly proportion the various passegee 
as not to choke toe gases ana so restrict the oapaoity of 
the furnace. The saving by using Wing Wall PUTAaoes 
instead of a common furnace will be from 5 to 10 pe^ cent 
with the best bituminous coal, such as Pocahontae, 
Cumberland or Clearfield, and will he from ^ to 15 per 
cent, with Pittsburgh and Ohio cools, and 15 to per 
cent, with IlUnois coal. 


Nottingham Seetlon. 
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out from the side walls of the setting, and a number of 
brick piers, H, H, H, in the combustion chamber, G, so 
disposed as to present os much incandescent surface as 
possible to the gases of combustion in passing. The arch 
over the fire and these two wing walls form the chief 
features of this furnace. The products of combustion on 
leaving the grate pass over the bridge wall, I), in a wide 
horiaontal stream. These will vary in temporaturo at 
different points. Whore fresh coal has been thrown on 
the grate the gases will be distilled in greater volume ai^d 
will be isuffioiently supplied with air. This is where the 
smoke is formed, whereas from the portion of the ^ate 
which has been previously coaled the fire will bo bumou out 
and the bed of coals porous, the cases will not only bo 
smokeless but will l>e mcandesoentiy hot and will have a 
surplus of air. Unim j^edod , those gases would pass through 
the boiler in this state and never mix. In this furnace, 
however, the space between the two wing walls is of such 
a form as to divert the stream of gases from a boriziontal 
plane into a vertical plane, thereby thixinc the cool, freshly- 
distilled hydrocarbon gases with the not incandescent 
products of combustion, allowing the surplus of air from 
one portibn to make up for the deficiency of the other por- 
tion. The conditions requisite for perfect combustion 
have therefore been produced, and when the gases have 
passed between the wing walls and are ready to enter the 
boiler floes they haw keen thoroughly burped and aw 
free from Smoke. To get the best results out of tois 
furittoe the foreman has only to feed coal to the grate 
at r^^ar periods, alternating between the two sides. 

In making the application to a water-tube boUer of 
the Bpumm Wiioo* type, the ^o«iaee is mma|lar 
biilU dht in lK»ht hke A Woh oven, wheieas with the 
or Heine type of ho^er thp furnaoe 


MR. J. M. C. PATON IN THB CHAIR. 

THE BACTEHIOLOGICAL TESTING OP ^HISIN- 
PECTANTS. 

BV T. H. LtOYP. 

The relative vahicH of disinfectants are usually baaed 
on the amount of active principle contained in tfa^. 
This method of examination is correct when the 
tiona owe their activity to their amount of olUoti^’^Ail* 
able oxygen, Ac., but where organic Jaro 

concerned, deductions l>aaed on analytical percsmi(Pi are 
usually far from the trutli, as the substances V|i||^|^ch 
they are associated have a deciding itifluen^^^ their 
behaviour as germicides. I'ho aromatic ser^ pif'diwanic 
compounds is largely called upon to supply the Wsx ‘ 
manufacturer, and differences in the coostltUtiooiw 
related famiUes are sometimes taken advanti 
production of their specialities. Such diff 
sometimes small and obscure, and need a 1 
of research and time to reveal them. Tito " 
principles einployed are usually Msociated wtt 

resins, hydrocarbons and other substances, 

which may have been selected for some pmrriouhuTiwopMty 
which it possesses, and a statement of analysis whioh 
percentages of phenols, hydrocarbons, reidn acids* wStim, 
Ac., gives no data of value. The physical conditibii tn 
which the disinfectant is to be used, too, hi a pdipt Of 
considerable importance, as it has been repeated^ ioitod 
that an emulsif^g preparation, containing one ^ 
amount of active agents of a solution, is much the moie 
powerful germicide. Chemical methods are of gi^al 
service in foretelling too suitability of a given biKMWncilde 
for a particular purpose. For instance, ddarine or 
might be recommended for the sterilisation of Wwier 
wluoh contained little organic matter, but they wotdd 
be suggested for the disinfootion of fluids ItoavHy eliwjm 
with organic impurities such as sewage. The uie <!>f Ihh 
salts of copper, merenry, or of many of the heavy mhtsM 
which form oompounds with albumin, wmdd ifWtvhe 
suggested tor nse in its presence, ss their uMtolttw WM 
he greatly eeatrioted by ii Great ssrriee k«i shih heft 
rmiaeved to toe elaistiioatom of oomftmidii 
sinrieeptto and germioidal properties, hut ftyeftt tohWls 
tone idtoinifty'-idfti iftt ft ft'fteftftlift '' 

pi the ftloltoey;:of|diiitoieot^^ 













B^riaiagical reocntly, want ol 

untfonnity in ^6 oondjilon* under wmcn aiwnfwjtenUi 
were tr»te4i led to the utmoet oonfujii^m ee to their 
oftwmUtiea end greet oonflipt of opinion emong obBerrem 
wor^g on the mm ewhetence. Many etfcempte were 
nuuie to ley down itandard conditionH for all workere, 
but without mueh succeas. until the Itideiil-WMker 
method W£v» puhllBhed.* Theee oh|*erverfl pointed out 
that the loHowing fa^'tors were to he recKoned with 
before the deniml uniformity could l>o obtained ;~ 
(llTimo; (2) ago of culture; (3) choice of medium; 
(4) t<ffni)erature of in<mbaticin ; (fl) temperatui'o of medi- 
cation ; (0) variation in vital rcHiatance of th(^ »ame 
Bperics ; (7) variation in the rcsiHtanoe of difPertmt. hikjcIbb ; 
(b) the pr»)portirm of culture to diHiufectant . 

Tlie intr<Kluction by them of pure phenol aa a Hiandard 
control aolvcU the whole of these faetora, and as the 
mcthiKl ha« Ixnm adopte<J by the War (Office, the Admiralty 
and other pnldio bodies, i give it as it was originally 
published:— « 

“ To 5 c.c. of a disinfectant, odd five drops of n 24- 
hour old blood-heat ciilture of the organism In broth, 
shako, and take sub-cultures every 2J mimites up t(» 15 
minutes. Inoubato these suh-culiures at 37° (\ for at 
least 48 hours. Allowing 30 Hcconds for each act of 
mmlication, and the same tinm for making each sub- 
culture, four dilutions of the disinfectant under examina- 
tion, together with one standard control, may be tested 
against the same culture umier conditions which make 
the resulla strioldy ooirtparablo. 

“ When a dilution of the disinfectant is obtaine<l, 
which does the same work os the standanl carbolic acid 
dilution, the former is divided by t.lie latter, am! tlu' ratio 
so obtained is termed the rarlj<')lie acid co-ellieicnt.” 

The temmrature at whicli tests are carried out ih from 
15*^ tt) 18“ C., as this is found the easiest Ui maintain in a 
laboratory all tlie year round. (»ood relative values are 
usually obtained in the liands of any one worker, if the 
conditions doscrilx^d are observed, but it is unfortunate 
that a large number of workers on the .saim? 
organism and the same samples show a good deal of 
variation as far as tlm co-eflicients found are eoneerued. 
This )K»inta to the existence of a disturbing factor or 
factors which the authors liave eitlier not taken into 
acewupt or omittod to mention. The following is an 
UiustmtiQii of the variability of oo-oflieieii ta ami the 
uanera) < tkinstaucy of relative values. Same time ago I 
datoiinSned the yalues of two coal-tar preparations which 
were somewhat aimiUr in constitution. They w(*re than 
sent todther analyats — six in all — who, with one exception, 
used the method as deBcrihed. Ihe rolatix'e values 
found by five of us were in fair agreement, but in no two 
cages were the oo^eificients alike. T’hoy varlefl from 

to 9*8. Those difTerences were very striking ; but hail 
one sample only been examined by all of us, they woulcl 
hftve beep still more confusing, ns it would not have ticen 
alidwn that the factor or factors airecting the I’csults were 
ooustant for any one observer. Hoppated examinations 
hy •avoral of us yielded the same result. Inquiry 
Mdwm that in some cases distilleil water was used for 
dlht^n pf tho samples, and in others, tap water ; wliilst, 
in mp oaiw, an agar culture replaced the presiTibfsl broth 
<nwra. 

On learning tb^ facts, I started some experiments in 
in» fmpn of clearing up these discrepancies, Thev were 
U fd^OWs !<r> 

Thh getinn of distilled water for dilution was compared 
with that of a moderately hard tap water. The effect of 
nlmiared and unflltered agar culture on the co-efficients 
wa« Wted. The effect of filtratidn of broth cultures, 
tagger with a determination of any difference which 
arise il the unffltered broth culture were shaken 
inmediatcfy before some of it was removed for the medi* 
os4l^ of the dilute qisitifeetaDt. fiio as to make the 
MfiitiQiii of experiment as pterly alike as possible^ 
Uj^wefe oamied out a tempwiataiw of fiom to 
W aaihif was immo to h» the moot oonreidani The 
■gUlW tmiidiilirhii was in 


I Weed for tildiii 



10 grroa of Witte*a jpeOtoim wiw fl 

«alk After boiling for hell hn how» 

ueatrei to phenolplitheiein with nomel hyft,, 
solution i 1 5 c.o. of normel hydrochloric aola was 
added. After boiling for 80 minutest the broth free 
filtered, allowed to cool, made up to 1000 OiC * OUed (wto 
tubes and sterilised. The seme strain of A. fypAorws 
was also used for all the observations ; the cultures used 
for the tests were of uniform age, vis., 24 hours old. 
In each case the culture was shaken and allowed to stand 
for 20 minutes (so as to penuit the clumps to settle) 
lieforo any of It was withdrawn for tlu> tes^ 

JHstilUd uwfer.— Table I shows the co-efiicieni obtained 
with freshly made emulsions, and Table 2 shows the 
figures obtained when the emulBions liafl stood for seven 
days, the solutions lieing shaken just before use. 


Tablu 1. 


Sample. 


Disinfectant + . 


DiluUon. 


1: 880 
1: m>o 
1:1100 
1:1210 
1; 110 


Time cmltare exposed to 
aotion g^j U^feotept. 


Si ft n 10 m Ifi 


+ -j. — _ 

+ + + — 

+ -f — — 


Carbolic arid oo-elBrtent, Sub-oulturos : Period of 

incubatirm. 72 hours; tcmiieraturc, Il7«6‘ P.* 


Tabl» 2. 


Sample. 


Time culture exiHisod to 

nUutlon. i 


2^ & 7i 10 12^ IS 


Dieinfootant + . 


Carbolic 


1: 800 
V TTO 
1 ; «ao 
j; m 
i: 110 


+ + — . — 

4- 


CariKilic arid co-eflirient between 8 aud S, NubnculturM ; 
Periixl of incubatlou. 72 hours ; temperature. 07*6^^ Q, 

* In tlifse tables, -t Indieatee growth ; — rjo erowth. 

Tejp wxj/cr.- -Table 3 shows this had the effect of 
reducing the gormmidal value of the sample somewhat 
as compared with the distilled water, even when tlie 
solutions were fresh. 

Taslh a . 


BaCipis. 

DlAitlon. 

Tliiw cuttttre exposed te 
aetion of dlsiiifectant. 
Mittutes. 



2| ft 7t Id 121 tft 

IMaintseiant 4 ^ 

*• 

M 

fssrlHhiio 

--^7"-- 

!• ftio 

1; ese 

m 1 

+ f . - - 

'4 4 ^ 

4 4^ 4 4 iiPt- 

■t t-i 1 

— 








«kfi» ''mi -mmimtjim • 

wWfPl*4 Mil 

M 1^ iim « fit mvMm 

X iMy b«fi 


ihM I mn nwryta tM tam# *«#ot n/i wp waw 
an $ fnw^iiiyiiig Mpwailon i in <act» 

all ItMt ^ntiiioiiB 1 hl^va ««amina(| in thin way ihow a 
falHn^ off snore or lees great. 


TABliS 4. 



1 

ftatnple. 

1 

Dilution. 

Dlalufectant <¥ • 

- 1 

1: 6C0 


1: 770 

M 

1; 880 


1: 880 

Carbolic 

1: no 


Thntj culture exiuwed to 
acUoD of (iliiinfcciaut. 
Mlnutc«. 



Cartootic aetd co«sAei«nt. alioot A. gub^oulturee : VcrkKl of 

iDPUbatioQ, 72 Iwmw } i«i»perature, ’ c, 

Afttf flulinrea — FUtertd and n»/I|tflfe(i.-~yro«hly made 
dilution# of the fluid under examination were made for 
test with distilled water. A 24.hour old hlood 
heat #|one eulturo was taken and vO it was lulded ‘d c.o. 
of sterife distiled water. The tube wiis then shaken 
until the growth was entirely removed. The n*MiUing 
emulsion of organisms was not allowed to settle. Tt was 
added to the dilutions of disinfectant in the ordinary way. 
The result is very striking, the co-effleient being nearly 
halv^, as a glan(f« at Table i5 idll show. A mioroseonic 
examination ny means of a hanging drop of the ©mulHifled 
culture showed that it was largely i!oini>oaed of clumps 
of the bacilli. 


Taulk 5, 


Sample. 


Dlflnfuotaut + . 


Carbolic 


Dilution. 


1: IKK) 
1; OW 
li 700 
1; 800 
1; no 


Time culture exposed to 
action of dlaluiectant. 
MluutCH. 


84 6 7| lU 181 16 


^ — 
•f + 
+ 

t + 
+ + 


+ — 

+ -f 
+ + 


(Carbolic acid co-Plfl<!‘leut. between 6 and Sub-culturce ; 
Petiod of Itioubatlon, 7# bouw ; temperature, 8D5'’ 0. 

Table 0 shows the co-efflclent obtained when these 
c1uin|» arc removed by filtratloit 

TABlil 0. , 


Bampls. 

Dilution. 

Time culture expoied to 
action of dUinfectant. 
Minutes. 

Si A 7i 10 18i 16 

'njaimt«iiiAnS X 

1: B80 

V. »80 
DllOO 
1:1910 

V 

+ — — — Z 

«r ^ — — — 

•f 8* + ^ -r 



, , 


Wed of 







1100 4 . 

Carbolic acjrt co-efficlaut, ilO*^'®' Shb-cultlWe# ; PeHftn'of 
incubation. 7fl hours ; tciuperaUiru, 37*6^ C. 

A glance at Table H revoids the fact that the eo-t»ffloiei|t 
is slightly lowered if the oidture is constantly shak^^ 
liefore some of it is withdrawn for the tests. 

Tabwb ft. 


! ftample. 

i 

i 

Dilution. 

Time eulture cieused to 
oodem of AMnnotonl. 

. Miauti#. 

Si 6 71 10 1«| t< 

1 . " ! 

1 DtRinfiH'tant 4' • 

1; IJS 

1; 080 
1:1100 

1 : no 

4 

■f + — — .f wr 

+ + + <f -f 

+ ^ ^ ^ ^ 

] • f 



irainary niter papr so as to remove oini|||Pi> 
also he made imperative that the ^thopp 
should be staudatalaed W Ihfombie, ij^rtiil^^ 
>ure crystals on the market irantaln yiwnd^ 


8ub*fultures : Period of Incubation, 7d bauft ; tspiiwtalare. 

The foregoing experiments apiiear to indicate thntf t® 
secure greater concordance in r«*sults, less laiitUfle.Snr^ltl 
be allowed to the individual operator, and since it hi 
desirable that this lie remmlieii, it should W 
first, that distilled water onlv should be used for dllutloii | 
second, that agar cultures should bo abandoiied 111 fnviHtif 
of broth, and that the broth cultures sliouM be flllaiBii 
through ordinary filter paper so a« to remove olig 
It should 
acid used 

as the pure crystals 
amounts of moisture- - sometimes as much a# ft,pi^<0(anC 
'I'he authors of the method recommended 
acid of the B.P. should he used a# it was suppqaedljlo be 
uniform in composition, containing 1(K) part# of phnnui 
in 110 i>art«. My experieiioe of it i# that it AhoWi oon*, 
slderahlc variation. It is very evident that actuMti. 
work is out of the question if the disinlttotatttii OBB tO ba 
put into competition with a variiwle stoiidani , 

Anotlier point which colls for oonsiderotloti |»tbe oMti* 
position of the broth used. I have hod long eOpeilfiNMl 
with the one iust dencribed, and ! have foiw H 
the most uniform result#. When meat i# tMod ittfliMl 
of I.emeo, the composition of the broth el vaif#l8|«. Xlh#' 
aoidlty of meats varies very eonsidmhly^ 
varYins amounts of smla salts are formed OH t}eutnitiiittl<#|. 
UndouWdly tho vital resiatanee^ an oii^niiyii^ depeMii 
very greatly upon the medium in whioh It il 1^0(10, 
should this vary from day to day, tronme ndll 
exftesienc^, as the dilution of eorhime am<l 
for killing it will be anything but eonithnt. r 

The inethod |ust. d^ribed may he <d^eotad 
aoeount of the fact that the oondittons of eKpeirlfM)# 
are far removed from those which obtain in nr«iol|s|i^ 
but I iuhniH that most of the standard . 

methods we ore oceiistonied to are dpen ho ilie 
obieethMk Vet none wonki disoard them qn jaecwm : 
sine# the indioatkm# wbmb they offoed It# 
vfdne# It kiui been •hnvft jMmt the teet e^ be i 

MtiiiU; Juitt iMdSvtdoa] MfkniswittaiinL I 'Fov; liiati 
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mkdev which the«e modiftoation» are oorried out inuat ha 
atandard. 

The Sanitary Institute has appointed a strong copi- 
mittee to consider the question of standordisation ol 
diliiileotantB, and Cdonei JFirth and Prof. MaoFadyen, 
who have directed the work found necessary ior its 
delibeiationfl, have reported in favour of the “ drop 
method/* as devised by Hideal and Walker. The report, 
together with a very lar^ amount of the experimental 
work ^ne, is contained in the February numDer of the 
Journal of the Royal Sanitary Institute. They have 
recommended that the garnet and tliread tests bo 
discarded, as they ore too elaborate and unrcliahle. 
They have also put forward for oonaidoration a modi- 
fication of the Wdeal-WaJker teat wiiioh was devised 
by Major Fowler. Tho single organism is bore replaced 
by a mixture of urine ana fa*ces. It is described in 
the rop^urt above referred to, and also in an article by 
Major Fowler himself, which appeared in the January 
number of the Journal of the Roval Army Medical Corps. 
The mixture is. prepared as follows: — 1 grm. of fresh 
fasces is rubbed up in a mOTtor with 100 c.c. of freshly 
passed urine. The resulting emulsion is filtered through 
an ordinary filter paper to remove lumps. Three <*.c. 
of the filtrate are then added to 3 o.c. of the disinfectant 
solution it is required to examine. The subsequent 
procedure is then similar to that already described. The 
sub-culture tubes must be examined at the end of 24 
hours and any growth in them then is regarded as B. coli. 
As the B, coli is somewhat more resistant than the B. 
typhoaua^ it is assumed that any of those which may he 
present are killed off if the readings show negative. The 
main difficulty with this method is the inconstancy ol tlie 
composition of the mateiial to be examined, and also the 
variability of the forms of bacUu'ia present. Sporogenfjus 
forms,' though not of much importance from the patho- 
geuio point of view, are likely sometimes to make the 
results obscure. I have had some experience witli the 
method and obtained results which are not strictly con- 
oo^ant with one another ; still, I think that wbert^ any 
dbuiht exists as to the behaviour of the disinfeotanls in 
the presence of fsoces, indications of great value can 
1^ got by it. Some of the oo- efficients obtained by 
Mai^pr Fowler are very interesting when they are compared 
wiwthose obtained on the single organism, os they show 
that mkny of the highly prized disinfectants of the past, 
ore, fti ^e presence of the mixture, very much affected 
in Aldtiyity. 


DlSCPSSION. 

Mr. J. H. WoRRALi^ said he still held that the bacterio- 
logical examination of disinfectants was a very marked 
at^anoo upon the liitherto unsatisfactory methods of 
ohemiottl analysis. Since Kideal and \Valker’8 paper 
was read, many observers had carefully watched the 
progress of their method. A miit or so of difference in 
the catlmlio acid co-efficient obtained by different workers 
upon the same disinfectant might be allowed, but when 
two baoteriolomsts of repute reported 2 and 15 
tfUifKUitively as the oo-efficients for the same disinfectant 
oA the some germ, the failure of the practical carrying 
ont id tike method must be acknowledged. It was 
unfortunate that tenders should be asked by sanitary 
'authnrtties in terms of the Kideal- Walker method until 
at least uniform results could be obtained by separate 
inveliti^tors. But supposing this method were j^rfect 
in its working, what could m said respecting the great 
diflerenoes obtained when using the same disinfectant 
upon different germs f These differences had been 
attributed to selective action. The disinfecting value 
of tiiercurio chloride as found upon the B. iypkoaus would 
fail when used for treating an open wound contaminated 
with tite M. pjfoyene* ammut. The Rideal-Waiker method 
wofessed to measure onl)^ one property of a disinfectant. 
Thrae were, however, several other properties of very 
l^keat hnportanoe, e.g., the ^pemaitenoe of disinfecting- 
aiittoii* lVh^«^^(M^|M>^<^4iasriBiiiiation between 

r i and innteous Organic snatter. The peimaaganates 
not dieoriminate, and oanieui«m% their value, 
detertsliied ufjioh gerxnii jte 


gave no measure of their actual value when used for 
msinisetmg morbid materials in practicie. Reside* these 
properties there were others, such as hannlessnesa to the 
higher animals, freedom from destroying actiou on tbisnes 
and colours, and capability of mixture with different hinds 
of water. Just as the potable value of watu could noibe 
determined by a single test, even though ubat should be 
a bactoriolugical one, so a satisfactory evaluation of a 
disinfectant could not bo arrived at by a germicidal 
estimation only. 


Mr. 8. R. Tbotman thought the points brought forwsrd 
by Mr. Lloyd were of much importance. The chief 
difficulty that arose in deciding u^ion a standard method 
was that disinfectants had varying properties and were 
used undt^r very varying conditions, the latter being 
in general quite different from those under which 
they were tested. It was obviously impossible to devise 
a method wliich would meet all iiossible objections, 
but in drawing nj> such a process he thought it should be 
rcmeinliered that a bateriological teat on specific organisms 
favoured some preparations more than others, and that, 
if possible, some compromise should be made between 
chemical and bacteriological methods. The author had 
referred to the age of the solution tested as a disturbing 
factor in the Kideal-Walker method. That was an 


iia[K)i-lant point, for one rarely hod to deal with a true 
solution ill the case of a di.sinfectant. In view of 


the discrepancies shown by the author, it would at 

E resent he difficult to deal with fraudulent preparations, 
ut as soon as a workable process was agreed upon he saw 
no roasou why the sale of disinfeotonts should not be 
controlleil by the Food and Drugs Act. 


Mr. J. (ioLPiNu said he was not particularly enamoured 
of sl^dard methods, and in this case, whore the science 
was BO very young indeed, it would be a meat pity that 
progress should be hampered by standard metuods. If 
any particular method of testing wore made a standard 
method, he would like it to be laid down as essential that 
distilled water should be made only in glass condonaera 


Mr. L. Arch Burr remarked that the directions given 
for the neutralisation of broth always seemed to him to be 
a weak point in bacteriological methods. Very varied 
instructions were given. 8oine used litmus, others 
phenolphthalein ; some again used sodium carbonate, 
others caustic soda. Others directed that after 
neutralisation a certain definite excess of caustic soda 
should he added. As tlio amount of free carbon dioxide 
in the broth must vary, the excess of alkali must also 
vary if phenolphthalein or litmus were used as indicator, 
anfl this, he always understood, had a great infiuonoe on the 
development of some of the organisms. 

Dr. F. H. Jacob said that from the practical point of 
view disinfectants were used, not in distilled water or 
broths, but iu tissues which exercised an immense influence 
on the action of the germicide. The statistics of any 
antiseptic should show, under what circumstances the 
tests were made. It was very necessary at all times t^t 
the organisms should grow vigorously. 

Mr. Atnslie-Wai.kxk said he fully agreed with many of 
the views expressed by the author. That the public were 
entitled to the same measure of protection which the law 
provided against adulterated food stuffs always appeared 
to him obvious. The exact nature of the control, however, 
was still a debatable point. Personally, he was strongly 
in favour of a boicteriolugioal oontrol. Long experience bod 
oonviucod him that the best method of detemining the 
efficiency of a given disinfectant was to ^aoe it m com* 
petition with a standard disinfectant of known strength, 
such as pure phenol, and to make dtreot appeal to the 
relative germicidal action off vigorous cultures of mioro* 

S cuoisms, as he had stated in a note to The Prac- 
oiier.''* He was aware that the subject did not l^nd 
itself po that exaet treatment which was given to oheniiosd 
anidyris, but much could be done with the sud of a little 
system to jimvent glaring discrepancies being nM^e, to the 

of ihA thc^eoalnalcmi^f tAe gehcwid 
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puM. A| ilr^ Woitwtt lukd t^jiledi thikt in Jj^t^pinUm 
BlMl^Wflilw m0llb6d WM tiini«Bftble, bfMlji|t hit bpihton 
6h ^Siwiondant rostdts r«oen% pilbltthed, h« 

wontd likil tb ivht tb«ih to a p|k})or dualing fully with 
those KMltSt which ho had written in oonjunctUm with 
Dr. '8<nhmefville of King’s College (*‘ Public Health,” 
March 1. 1906); where any method of teat was under 
examitiaiiOtt, the least they were entitled to ezpe(;t was 
that the investigators ^should work with samples of 
uniform composition, let this simple precaution had 
not been taken in the oases inferred to by Mr. 
Worrall. To show to what extent this question might 
affect the work of different investigators, he had 
recently examined a sample of a certain welhknown 
disinfectant which ha<l i»een standing in his laboratory 
for some time.. The top layer (about 1 in. in depth) 
was pipetted off and carefully tested. A portion from 
the bottom of the bottle was then drawn off for com- 
parison. The carbolic acid coefficient of the bottom layer 
was 20’6. and of the top layer under 0*05 when measured 
against fi,i^ho«us. Exception had boon taken t<i the 
carboUc cobmeient on the ground that the conditions laid 
down by the a\ithors of the test did not conform to those 
existing in practise, A eompleto answer to this would 
be found in the paper referred to in ” Public Health.” 
He would only add that, far from this being the case, by 
the simple expedient of adopting certain standard dilu- 
ents, the metnod was capaole of elucidating problems 
of the greatest practical interest. Ho had pleasure in 
supi^rting the various recommendations put forward by 
Mr.^loyd with the object of ensuring uniformity of result. 

It was to be hoped, therefore, that in formulating the 
final details of tne method upon which they were still 
engaged, the Oommittw apjKjintod by the Royal Sanitary 
Institute would weigh carerully the various recommenda- 
tions that hod been put forward. 

Mr. LiiOYW, in replying, said that chemical considera- 
tions certainly should have some weight in the choice of 
a disinfectant, and these were briefly outlined in the 
paper just read. Perhaps they should have been more 
fully dealt with, but as the title of the pawr indicated, i 
hacrteriulogical methods were being specially dealt with. 
Perhaps the Ijost way U) defermme the usofiilnesK of a 
disinfectant, even from the chemical stand-point, would 
be to modify the Rideai-Walker inetho<l in the manner 
suggested by Mr. Walker and himself, viz., by the addition 
of km»wn amounts of egg albumin, mucin, or urine when 
any effect which organic matter may have on the pre- 
paration under examination would be revealed by the 
lowering of the carbolic acid co-efficient. He was now 
engaged on work in this direction. The lack of uniform- 
ity in various samples, no doubt, was a cause in addition 
U> those mentioned, which accounted for some of the 
varied co-efficients obtained on the same disinfectant and 
the necsQsaity for thoroughly shaking the samite before 
any of it was removed for examination, could not lx? too 
much insisted upon. The ffpires given by Mr. Walker 
aa to the germicidal values of two layers in one Ixittle of 
a well-known preparation were quite in accord with what 
he himself had obtained. This also applied to some other 
propagations on the maiket. Mr, Worrairs point with 
regard to the selective ewtion of disinfectants on various 1 
organisms was very interesting. It was an undoubted 
fact that various organisms showed differing resistances | 
to one and thd same germicide. The B, tpphoma was 
selected as the stands^ organism as it aiipoarcd to be 
generaffy the most resistant of the non-sworoj^nous patho- 
genio organisms with the exception of the Micrococcva 
pyomuM (Mtmta, and he would suggest that for surgioai 
wonc effect of a disinfectant npon this organism bo 
specially tested in addition to that on the standard organ- 
ism, The question of the pertpanence of disinfecting 
aOtien in the case of clothes where there was a possihility of 
returh to an infected house was one for the Mfoical Officers 
rd Health to decide, as it was hardly conoeiyable that the 
disifklee^oii of clothing would be carried out without 
oomi^etd dkMection of the hquae In which the infection 
had 0ou#M* toxio aetioh qf 'Hie {Reparation should 
detenehM end was ^tnte apart from 
the flwmtal pntmip^ df standarditatiofi^ The chemist, 
to the tommtoMto^ « pmimwm hmdly he en- 


peoted to nndeetihe Hito teeh ntotte 
of the gennioide on tteiuee he decided in 
chemioal laboratory- He quite to 
Mr. QdtdW with regard to the dietOlnti^ of irntorto 
gUuM iremejs, as there was tome litk whM» eempet Hw* 
used that minute amounts of it might be ditsortedi 
and them would have a very decided antiseptic aOfiM 
The broth used throughout the experiments detiiled 
in the pnper had been found to give very goodreietot, 
and was puWished in the hope that it might be Adopted 
for this class of work, because as pointed out by HT* 
Arohbutt so many different forraul® had been given 'from 
time to time, the reactions of which were very vtiioA* * 
At the Bamc5 time he was promred to accept any Other 
formula that might be put forward which gave WSuRt 
which were as good. 

Mr. 0. T. Kinozbtt wrote that ” ho thought thkt pf 
bacteriological tests, results wore likely to be in many 
eases extremely misleading, and never wholly to w 
dopoiidixi ui>on . On the other hand, ho was oonvinoed that 
chemi<?al considerations and the exporienoo gained, Ip 
the employment of such preparations lead to much moto 
practical results.” 


Scottish SeetioB. 


Pkusbntation to Dr. Thomas Gray, Hon. SioninPARir, 
Scottish SionoN. 

On WiHlnesday, July 26th, 1906, at the North BriA 
Station Hotel, (Glasgow, shortly after the arrival of tn© 
members on tour from the TrossachB, Mr, Payip 
Chairman of the Scottish Section, presented to Dr, 
the Secretary, a solid silver tea service and tray on bf*MH* 
of a number of the members of the Section. Thw ?Waf 
given on the occasion of his approaching marria^ apd 
oa a recognition of the valuable services rendered by tote 
during nine years as Hon. Secretary to toe 
Section. Mr. A. McDonald, Mr, Tatlook and 
all Bi)oke from persoiial cxperiencH) of Dr. 
for tne Society. Dr. Wiley, of Washington!, ahw 
and mentioned that he thought public work waaiSto^® 
quickly rcooguised and rewarded on this side than in 
the United States. Dr. Gray acknowledged the presenta- 
tion. 
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AN IMPROVED FORM OF THE WM. THOIfSON 

calobimetbb.* 

BY THOMAS GRAY, D.8C., PK.I>. ' . 

While it is generally admitted that cotehuHtiOtt to 
oompressed oxygen in eomh form of b^b calorimetor J# 
the only accurate method of determining toe otoprp® 
value of a solid fuel, the high cost of toe apptoat'W^ 
has prevented its general odoptiem. Tto damaud f to 
a cheaper instrument has led to toe invention Of a mtmtoR 
of calorimeters to which oombustion takes |iaoe to ^ 
ourront of moist oxygen at a ptessuve sUgbwy to 
of that of the atmosphere. Some years ^ tbe^auw^, 
in oonjunotion with Dr. J- O. Hobertoon Iwis 
704), carried out a large number of ^ 

oatorimeter nf this type, dosigoed by Wte. Ittoimtod 
{tkiA J,, im, 664). Twelve samples of oqql, o^JWate 
from #6 to ^ per cent, of oarbom were eRmrotof m 
toe mean results were touito to diftj 
r-rS*9 per oeni from to®«® 
to/A 'bwttbroiaorimeter.- tim wwtor- 










m^mmk fuU «l Hui iwMvttmtBl mil tiHdIiplariiig tb» 
mjM$ the sjMsifio heeie ef tlw ntpettUve metodelii 
mteitiiMe of 100 to 100 ooloriee were frequently 
ohier^ heteoen 4h« xeettite of the eli|writnente wiio 
hMiiyidttel ooel Mini|iliM. !Elieee YorietiotM, which in m 
nveraiie etud heri^ n oelorifio ynlue of About 7000 oaloriee 
ropeeeent AfiproxiniAtely to 2 pr cent, of the totnl 
iHiAtiiig powers ere lerg^ljr due to tiw varyinR rate of the 
oiypn ourrent, and to the impseibilit^ of regulating 
the current «o as to enetire prfeot cotnbuetion of the coal 
a»d thorough cooling of the product! of combuMtion 
which pee through the water in the oalori meter. By 
maldng uee of the water equivalent determined bv the 
oombuRtion of a sample of coal of known (calorific value, 
the turrore due to incomplete combustion and imjierfect 
cooling arc partially compenHated ; the mean lenuite 
calculated with the value tnua obtained were only 0*04 to 
1*1 per cent, lower than those determined by the bomb 
calorimeter (loc. tU. 707). These results led the author 
to conclude that the method might l>© of aerviee to many 
lUaera of coal, to whom the cost of a bomb calorimeter 
would be prohibitive, as a means of controlling the quality 
of th€»ir coal supplies ; though the considerablo variations 
referred to above would prevent it from being regarded 
as a standard method. 

In the course of subsequent work with the apparatus 
some modihcatioiiR have been introduced with the object 
of rendering it more durable and more convenient to handle. 
These consist of (o) the replacement of the bulged gloss 
combustion clmrabcr by a straight, somewhat wider, glass 
tube, (fc) the subBtitiition of ibin perforated brass 
for the original wire gouTc baffles, and, (c) the addition 
of atra&itements for elcotrk«l ignition of the coal. The 
straight tulie hoa a much longer life than the original form 
and can be replaced at ^ much smaller cost. The per- 
forated discs are very much more durable than those 
constructed of wire gauze, and the possibility of starting 
the combustion by means of an electric current ad^ 
greatiy to the nonvonienoe of manipulation. The glass 
oaloriiueter beaker Is made of somewhat thicker gloss, 
but this, as well as the tinned-iron easing, wWch servos 
os a heat insulator, retains the oridual form. 

The internal oombustion chamW is shown in the 
iacuoitipanying sketch (Fig. 1). The glass tube, B, which 
is atamt 04 ins. long by 2 ins. 

1. diameter, sits loosoly-clam pod on 

- ' the jierforated metal base, M ; a 

brass tube for supplying the 
oxygen passes through a thick - 
walled rubber tube fitted to the 
drawn-out upfjcr end of the 
combustion chamber, and may 
ho fixed in position by tightening 
the thumbscrew, 8. Two upright 
brass tubes, joined above by a 
viiloefiitc cross piece and provided 
with terminals, transmit the cur- 
rent for igniting the coal. These 
tubes are m niclallu* connection 
with the metal base and through 
one of them an insulated wire 
passes from the terminal to a 
short insulated vertical rfKl inside 
the combustion clrnmlMT ; a second 
rod, bent in t he form of a ring to 
support the crucible in whicli the 
coaf is burned, is in tnoiallio 
ctmnection with the metal base. 
The «pi»er ends of these two tods 
are ott a level slightly higher 
4rhitti that of the top of the 
cmelhle, and are connected by 
means ^ a thin platinum wire 
which eah be made CO glow by the 
passage of an eleetno current. 
The perforated metal discs, I), 
irhieh serte to keak np the 
iMibthIk of gas paaaing 
the* water in St c&rinmter* 
are hn^^^^^de on the uprights 
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Tha eiimii mM > he wbtaliiad imht stdijUia oa^ or 
ln»m the ormnary Itghtkg eireuil wl^ this m ataUahha 
In tlie case, the rcriitacioe ihowti In fig* H trill be 
of aervtue. To constrtict this, iawif]e«>niOHthed gtsM hottla^ 
B fna to g Ina hi^H and Z ina to 4 Ina diammer^ is AM 
w ith eaiisUc soda solntlon of Approximaieif (bt per eCtth 
strength, and fitted with n rubber stopper. TSfO ehpetrodas 
are made by twisting stout copper urire into the form of 

Fm. 2. * 



fiat stHralH oi about 2 ins. diameter, and btmding the 
straiglii ends of the wire at right angles to these. One of 
thcHc spirals rcMis on tl>e bottom of the bottle, the straight 
portion passing through a glass tube which is fixed iti 
the stopfier: the upright wire of the other electrode 
also passes through the sto{>per, and a third perforation, 
into which a giasa tube drawn out to a capillary is fitted, 
permits the gas liberated by the current to escwfic. The 
iiottle is conveniently iixeci to a wootien base provided 
with tertniiiais, and a circuit- making key, as illustrated. 
The temii rials, T, arc ooiiiiected to those of the ealoriraetcr, 
and the other two toriiiinals to the electric mains. The 
distance between ib« two electrodes is regulated by push- 
ing the upper electrode down till the thin platinum wire 
glows on depressing the key, K. Further adjustment 
may be clfocted if ntsccseary by altering the cmicentraiiou 
of the caustic soda solution. 

For the determination of the calorific value aljout 1 grm. 
of the coarsely [ioweiered coal is weiglie<l out approxi- 
mately, compressed into a pellet, and weighed accurately. 
A piece of thin cotlou yarn, about fi ins. long, is tieil 
Kiuiid the jiellel, the short end is cut off, and the pellet 
ill transferred to the platinum crucible along with any 
powdered coal wliich may have been detached in the 
operation ; the crucible is placed on the support, the 
free end of the yam is tied round the thin platinum wire, 
and the loose end of the cotton is cut away. The glass 
combustion ('hamber, with the brass tuk in pOMlioii 
sliowii in the illustration, is placed on the atatid and fixed 
by tightening the tliumbsc'rcw, 8 ; a slow current of 
moist oxygen is passed through the apjairatus, which is 
then immersed in tiie calorimeter oeokw contaiiimg 
2 litres of water, thetemiieratureof which is to 1»7A° CJ. 
below' that of the room. After an interval of 10 minutes 
the temperature of the water is read to 1/lCKf' C., the 
oxygen supply is increased so that a rapid current of gas 
passes, and the cotton fuse is ignited by depressing tW 
key. When the volatilo mattor is burnt the brass tube 
is gradually lowered till, at tlm und of the ootahuatiop, 
the opening is directly over the (dowing coke, Whesi the 
combustiiA is comtilete, the rubber tube cottueeriiif the 
oxygen supply with tbe calorimeter is detached to allew 
the water to enter the gloss oombusUen diambor, the • 
water is thoroughly atinod, using the appsratus held by 
the vulcaidte oross-pieoe as a atim, eennectioa k kialii 
made with the oxygen sni^y to oontuiue the mmg* 
And the wMmUmim tein|Mratui« is ohaemde 

Wmr ehouM in every egie bo deknhilMd 

Irom of a nulm^r of epm^M Wfmm 

atk 

tMneyed k 


eonl 4^ veltin 

















'‘''ftiM.4ii*liiWrt<'>9:'^ oatAmtikm at tiMMttiiii Um 

I’wn'-.i n - i^ tih.-.Thti ' fa , ditoaihwd bjr bwatag • 
«mmm 4 M«lli 0( tb* 9HB ralM of ><« « iwH, md 
nvtin^ ikMi fiM» «f temTitrkuw. The tiMit. evolvtd Iho 
p ii n >| B ot far the wtrturt »t)mm <H! tim» mmmty 

t4» lgilit« «h« cxHiton i» tt»gUsihi« in thii method. U lit 
ftdfMADte to 4wnrluim to maito the current hy defirMiiiitx 
a tMther thin \r meana o( an ordinary switch, an tw 
iXpanmotit may be apotted in the latter caw through 
ifladiNnrtatttty leaving the awitch on during the wlime 
period ot the combtMiiton. 

A cwfofiilW fltandardiaed thermometer graduated in 
l/Hr a Md road to l/KKT^ i\ with the help of a lena 
will iivo a desree of aocumcy whieh does auftioient iuntioe 
to tlm mbth^. 

In modifying the original apparatua, the liniitaiiona of 
4;he method have been Impt in view and refiuements. aucb 
aa fiddition of a double jacket for more perfect iii' 

the coat of 
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whieh Would add coiuttdorably to 
imuatruotion, havo not been introduoed. A hi^ degree 
of accuracy ia not attainable by this method, and in cusca 
where thia i$ dwnred aonio rorm of bomb calorimeter 
ibotild he elnployed. 


j 
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WK. THoae wniTAKnR in tmh chair. 


THK AVOIDANCE OF NOXIOUS EFFLUENTS IN 
THE MANUFACTUHR OF SULPHATE Of 
AMMONIA. 

BY J. GROSBMANK, m.l;., Kl.C. (oF llANCllBBTim). 

flhioe jmiwiiiff t)f the Alkali Act of 1863, which 
tiaa oonforreJ incaToidablc, benefitn on the wimmunlty 
without In Miy way Interfering with tl*e development of 
the Intluatry whicli it primarily affected, a further ooii- 
dlMon ha* neen added to thoiie which up to that time 
determined the value of « procena, and, however aoccejoiful 
a method of manufacturing may 1 m» frf»m the purely 
chetnioal or engineering point of view, it cannot m»w w' 
cmwidered satisfaclory if it doe* not oomplv with tlic 
rule* dictated by aanitary conaiderationa. Pfogreas in 
thia ditection hae been naturally slow, a* thoac in authority 
have liberally inter|m*t<d the pi-ovisiona of the Alkali 
Act and wibacqiient enootniente of a atmllar character, 
in imeh a mantter a* not injuriouaty bt intoffore with the 
exlifSih|ir 'modes of manufacture. In the caae of Sulpliale of 
amfn<ima other circtimatanoe* had tf> lie <Hmalder«l. Up 
bi within conibaratively recent tlmca the bulk of ammonia 
wan pwfdiicnn tti ga« w<irk*, which mostly belonged to 
(WiTiorattoiMi. 1*lw^ ammonia Kquor* pro- 
ditend were either worked up by the corporation Itawf or 
by lotwt manwfaotttrem, and the rawdual prodmits turned 
ihto the uhWers. In the early stages of aewage iiurtffoa- 
titth thee© rusidual Hquotn Wme not honsidewd to Inteffbfo 
iHth the aubseqtiottt tmatmmi of the oewags ao long m 
Mte aplida w«w» jjttjvldmdy aejjawAed, and piwctteally all 
that was nMfiilred froth thd sulphate of ahimouia makeir 
was to inStti llm dffbmnts hSb and to only diuchargo 
hbar liuwhr. Evhn then nuisance ocoiaiotudly 

-dcfiu'fknd,. Vft lietng stylHlwIoetl and nf mm miattnwmw. 

Axoaptitnal 
ihncoma, 





the tfWdh prodnoe 
but BVaii iheh* ds ldfig im the ammonhi. it 
td ^ inanuthCttipe of lllu»nliMitlng tin 
ht rural ^strief* wttl be Propm'timtfe 
oomtmmtiv^y tinatt, and capable of^twIBCtew j 
But whOfb It te teoovciwd from Other 
processes, such as cokings the quantity beb^ii^ 
proportionate to the pojratatkm, and a innwi ; w 
of a tew hundred mharatawts may prodttne da 
refuse gas Kqiior as a town of lOfftfWO or aO0,0OCl« 
tants. That, liquor will be discharged btto the Aiialjllit, 
stream in its natural c0ncentwU>ed^ndlt4cm, and aecpifuijiid ; 
to the volume of water available in the streaiU cautt ltoilW 
or less serious coiitanilnatlon. _ ’ V'., 

It is evident that the soUrtiott of tlris 
Iw approached from two direotionsj ff«itiy,by att "^" 
to render the waste liquors Innoouduaj iaocif ^ 
Rilering the process of manufacture hi aweh d jiiai 
os to avoid the formation of the noidotia 
gether. 1 have chostm the latteT oonrse for fbaiKmSjWwy 
would lead far to discuss in detail } thejpri»el|liLd^ 
however, being that even if it wetepossiow tw 
the cyanogen eomjjonnds economically, tlUMW WOttW gTO 
be sufficient tarry compoimds and eomwntudi . 

nature of phenols left to I'cnder the Hnal efflumit 
and I know of no method of removing thate tbginio 
comtiounda. 

In designing my process which invidves no SwiffBiQg 
new discoveries, but is in its main points a 
bination of old and well-known reactions, I realiaed that 
in order to be acoeptahlo to manufaeturers it shduidas 
little as fioasible interfere with the pi'e^t arrattg eBttagw: 
My jirooeBS, therefore, follows in Its main Ihi# tw8 
mode of manufoctiire, aiid braitches off at A 

point. / J. ill J 

In the first place the ammonia liquor is distuwd wF 
means of steam in the same stills as used at preSwllt, bpi 
with this diireronce, that no lime or other MAim 
stance is added.* The resulting liquor contains all TO., 
fixed salts of ammonia, besides tar oils and phsndli^’ sAd: 
salts of stsllum. Wo will, in the ftiat itiBtiiiw%^^^J^ 
that we carbonise 200 tons of coal per day» Anllwt 
total quantity of liquor leaving the still w lOrflW r*' 
iwr day. We also assume that we work With a i 
<lry coal, which fivun its water in the state ot 
ami from the water formed during carbcjrasatiM wTO 
its hytlfogen and oxygen eoittpounds, yields 10 |ito, Of 
water j^er ton of cM>al«=2000 gall*, of water pw w hlRdflf ' 
Taking it that we have used a quantity of Steato 
to loS) gall*, of water for dlltlUatlcwi, wn teid W|t 
of the total quantity of 10,000 gslla, 8000 t^s. w'WtJJt 
is freshly formed in ©Very 24 hmus. It is eYraont twktTO 
remaining 7000 galls, can, after cooUng, bewMhlWA W 
the acrubocrs for absorbing a further quantity 'pf gyn tej!^ ': 
and ammonia cumfumuds, and that wo shaU Oily ptete 
to dispose of the 8000 galls. In such manllhi^ ayoin; 
a iittlsanee. , 

The figures given here are acMl igsttlte 
frequently in gas works and sowetinw* in ' In 

the latter., however, the quattlaV AWitwr tejttiWi 
day often onceeds the rtgures given here* 4s to drolaTO; 
may eontam 10 per eent.' and more nwistWv >»» w, 
eiumy ^ shown from ^eMnodyitatttloal 
Miat* it is against the intefcnt ^ tee ookA nMwlllt^te^i 
to use odw with an emesstv© amount 
water adiiiixtute; and if, as is 
ths amount of water frwhly hirmed and adiet w JIJ; 
TOdtiplN Of dtotaiateim tmmrn m »fli. 
and'OroaiEoeetei it, it wmtel' be to 1& 

Advanteifi tb iwituee teat quantity to ite 
^tMng tia''aeia ns tey a* ts ^ 
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^IL, A=p 7000 gftllB,, 0=*400 lb., then 
5»«o»^iged from th© amuionia bUIIs wiU 
400>c 3^ *» 1383 lb, c? 1 1 per cent, of 
.»M from the time of the lir»t operation it 
I ;^B before that stage i« reaehed. In like 
^weiil<l have to deal with an installation in 
a" ^ water were usod for coking, 

w|mo ewy ton of ooal about 30 s^ls. of 
™ dotodenae j and somewhere about 10 galls. 
ilSfli*** forming oombinationa We 

lor ^ tonB of coal per day have to 
ji::^ ptooem of about 8000 galls, from the 
‘tor this would have to be added 1000 oalla 
| distilhog of ammonia, total 0000 

for the abeorption of the 
bestthbers varies oonsidorably in different 
Iseger in coke than in gaaworks. 

“ |f mtemonla as an ayersgo yield per ton of 
ifiMW prodooe ^ galls, of 10 oa. liquor, 
Xf ^ average the liquor 

g. ii. ' .btobogth, so that for 800 tons 

iMlv'lpster .water would have to' .pas# 
®* iwntts. Aa a mattsar 
some of the ammoW 




'..V'^N'"':4' " W; 




mmm. 


the greater the qukaSty 
^dikiboipd^ the grater Is the quantity of water 
'‘v oe uiajlito system every day, and the groatm’ 
A^l^iity m waste liquor from the stills to be 
M lnWbOss in proportion to the quantity 
after bcidlittg may back to the scrubber. 

t nnum of tlm liquor whioh goes^ back to the 
become richer In dissolved fixed 
ptiiar oompoonds. But it will reach its 

mWei/Ml IviHAlt ia tJJ 1.^ 


^,rY, Tr ws wui uc 

pp^ fllna^ty of these compounds which the 
ijTO isrodube in every 24 hours ; — 
SP^^gu^^of effluent liqucnr from still in 

___ S |SBs. taken back to scrubber in every 

'bf fixed ammonia compounds formed 
from testing the first operation), 
IWt of the qimntity of fixed ammonia 
wMb wUl ho contained in A : 


t'tli|is&;''loi^.a «ire%;aa|n^oa.hr 

(ddedde, and peiiii^- >stA4 I tori w aab ' d i l ^ 
chloride can at this stage be «emoW:4d^ 




extent by cooling and erystaihaiiig, 
samples which I nave examined centahmd'^|9^;|p 
cent, of the total ammUnia going: ix» 
ammoninm chloride, the rscoyery of tha«^ 
ohioride as such ahoUld yield considerable 
The remaining mother liquor will now e^tK ; 
thiosulphate. cmoHde and thiocyanate. m 


thiosulphate. cmoHde and thiocyanate. i 

placed in a still and neutrsliasd with weak plAl^ 
BO as to decompose the thiostfiphate; idMat; A 
such a quantity of sulphuric acid or more ol sybdfi^A 
it added as would .form ammonium hydrogel 
with the ammoma contained as thiooyiaii^e. . 
to about KKf C. or less and agitating, the tW 




acid not being liberated if the tomperatnie and hlhbr ,/ 
conditions *kre followed out aocortung to the aboy|ii^ ' 
After passing the calcium carbonate , absorber, we ffSAW^ 
are taken through a mixture of an iron Soit with awsSf. , 
or through oxide of iron purifiers, and in either east 
sulphuretted hydrogen and cyanogen compounds 00mj 
than tbiocymiate are thus removed. 

The liquor from this still which oontaitts ammoidiifn 
sulphate, ohioride and freo sulphuric acid, httt tie ithie« 
cyanate may be used for diluting the sulphurio mdil' 
whioh is UBod in the saturator. It; will, Jmwever, 4n 
existing inStallotioits probably be better to use a s^ifisnte 
saturatmg box built of stone for this liquor, and ta)to |8>kt ; 
of the ammonia from the main into it. so as to fivioid 4^ 
chance of the lead in the qld saturatm* bring sttadkedjby 
any hydrochloric ooid whioh may be set n^. Ini, new 
insiaHations the ordinary saturator would serve the 
purpose if made of materiri whioh will resist hydroohkMdo 
aci4 always provided that it were found that the tiqiMlx 
ooaring from the sulphooyanogen siiU attacked leio.; ; . ; 

One meat advantage of the method which X ' 

is that » enables us to recover the I errocyonlde ril 
rim thiocyanate without interfering With the ph^i hi* :p i 
is in use at prewnt. It is well known that many ppOcei^S , . 
have been designed to remove the oyamdes . aid :IM^ 
cyanides from the gaseous products of ooril dist^fril^ 
b^ pmmg them through alkalme omvmmi ^ 
oxiw. AB those processes require speriri , 

apparatus, and in the. case of gaees from ocikejovrii4?tMh 
SOM that the results obtained have been ttoswMwte^ v 
Two ways nf recoverin g cyanides and 
open in my method. Whriw the quantity of 
poumft is iarge, they may be removed s« 
cyankito or zme ferrooyanidee by adding 
•nllrimto in the exact proportioh <to be p^" 
tahied by tact) to tbe evaporated Hquor and 
osffiloBy sidpiMmc acid. After ^ 
xnaar jo to the stUi ond be treated wfth a 
^ ->Mi^«^^jg4d to ^er tCij 
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grossMann-manumcturb ot sulphate of ammonia. 
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that it should in no case exceed in cost of working that 
of the present method. There is a saving in not using 
lime, w'hioh amounts to Ss. per ton of ammonium sulphate, 
a saving in the quantity of steam used, and the amount of 
labour should be the same as before. There should bo a 
gain in the yield of ammonium sulphate equal to about 
48. per ton, as no ammonia left in the waste liquors 
from the stills is eliminated from the system. There is a 
gain through the recovery of thiocyanate and ferro- 
cyanide, which, taking them at only Id. per lb., would 
amount to from 4s. to 208. and more per ton of ammonium 
sulphate ; and the extra profit on ammonium chloride 
may be put down at from Os. to 13s. and mor«i. Against 
this probable saving of from 20s. to 4()s., we have to allow 
for tlie coat of evaporation, the cooling of the liquors, 
and the amortisation and depreciation of the extra 

lant required. The cost of the first item will greatly 

ojiend upon local circumstances. Where the amount of 
water in coal is normal, there should be sufficient waste 
heat in coke-oven works to render this operation free from 
being a charge on the process. In gas works, where there 
IS no waste heat, the charge should not amount to more 
than 6 h. per ton of sulphate of ammonia, ns there is 
always sunicient breeze in these works to spare, which 
has only a low commercial value, and in some eases almost 
none. And even where the amount of liquors produced 
is excessive, it will, in many cases, be found that there 
will be sufficient waste coal and coke of unmarketable 
quality which can be used for evaporating purposes. 
The cooling of the liquor also depends on local cireum- 
staiuics, but even under the most unfavourable oouditions 
the charge for it would be small. The depreciation of 
plant could only take place in the evaporating apparatus, 
which IS not expensive ; and as the total iusiallation is 
not costly, that item should not seriously affect the 
process. It must be borne in mind that this process has 
not been designed with a view to effecting a saving in 
manufacture, but with a view to alter the old process in 
such nianner that it will comply with such sanitary 
conditions as may reasonably be imposed upon the 
manufacturer. If it will accomplish this without extra 
charge to the manufacturer, it will have done all that 
^aii be rea.sonably exiweted from such a process. 

DI8CUSSI0>. 

Mr. W. McD. Mackey said ho thought there was only 
a restricted market for cyanides and ammonium chloride. 
Ammonium sulphate had a very stable price, and the 
market was one that was capaljle of almost indefinite 
expansion. What were the metliods of evaporation to 
be used ? 

Dr. Wilson drew attention to the importance of the 
subject, on account of the large development in the coke 
oven industry within the last few years. This had 
caused an increase in the pollution of streams and the 
atmosphere. By the public health law, it was forbidden 
to discharge liquors from washing gases into streams 
and he was therefore glad of the conclusion that this could 
be totally avoided. In the West Biding of Yorkshire 
and in all oolhery districts the industjy was likely to 
increase. There had been very marked pollution in most 
of the cases of new works, and if manufacturers could 
change this it would be for the public good. 

Mr. Purdy, speaking as manager of a coking plant, 
said the difficulty had been overcome at his w'orks The 
liquors w'ere passed backwards and forw^arda through 
about 200 yards of open launder drain with w^ood hurd&s 
forjtaking out the lime, &c., then mixed wMth the drainage 
waW from the engines and boilers and run into a pond. 
They were pumped back as required into a tank, and 
thence to the Imilers and so used again. This had done 
away with the use of boiler comixisition, as the liquors 
were found to be boiler cleansers. A careful watch had 
been kept on the boilers, plates, taps, &c., but no corrosion 
had yet been noticed. 

Mr. WiLfBiDD Wyu) asked what materials Dr. 
Grosamann would recommend for the evaporators. 
Thiocyanates, sulphides and ammonium ohlorido would 


act on all ordinary metals such as iron, &c. Ammonium 
chloride crystals as obtained from gas liquors were usually 
in the crude state and almost black, and only a limited 
amount could be put on the market 

Mr. T, Fairley corroborated Mr. Wyld’s remarks, 
and said he had found ammonium nitrate to bo very 
corrosive, and to act almost like an acid with some metals. 
He thought the disuse of lime and recovery of ammonium 
chloride a distinct gain. If ammonium chloride was 
used for production of manures, the |)ercentage of ammonia 
would give a limit below which its value could not fall. 

Mr. F. ScuDDER said he was very much surprised at 
Mr. Purfly’s statement that the waste ammoniacal 
liquors could, after dilution, be used again in the boilers. 
This was quite opposite to the inference to be drawn 
from the chemical analysis of such liquors. Coals 
carbonised m coke ovens seldom yielded lesH than 12 per 
cent of water. The quantity of liquor to deal with 
would, therefore, ou the average, be higher than that 
assumed in the paper. Colliery proprietors had been 
forced to face this (juostion of dealing with the spent 
liquor on account of threatened legal proceedings. The 
initial cost of a coke oven bye-product recovery plant 
necessitated, in order that profitable results should be 
obtained, an increase in the yield of coke over that yielded 
from ordinary coking ovens, and the recovery of the 
ammonia in a marketable form. At present, the bulk 
of the waste liquors produced in the country go, after 
settlement, directly into the sewers, and that was one of 
the means of disposal. In Manchester that hod not 
been found to interfere in any wav with the bacteria 
beds or other methods used in tlie subsequent purification 
of the sewage. Dr. Grossmann had not stated the ratio 
of free to fixed ammonia in the liquors. Lime was not 
to be over-valued for driving off the fixed ammonia, 
the amount of sedimentary matters which had to be 
dealt with from the ammonia stills being a serious matter; 
caustic soda was therefore to be preferred, and as a matter 
of fact, several works in the south of England were 
employing caustic soda with eijonoinioal results. A certain 
amount of clean water must be used for removing the last 
traces of ammonia in the scrubbers, and that would have 
to go into circulation, and would bring up the cost of 
evaporation considerably. Cyanogen compounds must 
not be counted upon as a source of profit, since the supply 
was very much in excess of the demand. He advocated 
careful consideration of the amount of water in the coals 
used, since it was advisable to have the ammonia in the 
most concent rated form possible. 

Dr. (iHOSSMANX, in reply, said the cyanide industry 
in conneotion with gas works was developing very much, 
and gas works managers continued tu put up plants for 
the recovery of cyanides. The main source of these 
compounds would, in the future, be the distillation of ooaL 
He thought sufficient allowance had been mode in his 

{ >aper for any reduction in the market value of cyanides, 
)y taking them at only Id. per lb. From a onemist’s 
point of view ho was unable to understand Mr. Purdy^s 
success in using the waste liquors when diluted in boilers, 
and felt that, sooner or later, accidents would happen and 
trouble be caused. Corrosion and discoloration in 
evaporating ammonium chloride solutions could be 
prevented, and he thought it likely tliat a method would 
soon be devised for even overcoming corrosion in many 
other cases. The relative value of crystallised ammonium 
chloride to sulphate did not depend on the ratio of 
ammonia in the two compounds. Ammonium chloride was 
from £5 to £10 per ton higher in price than the equivalent 
in ammonium sulphate. The amount of liquor which 
was produced every day from coal distillation and rendered 
evaporation necessary could be boiled down at little cost, 
as in a gas works a largo amount of worthless fuel, and in 
coke works besides, unmarketable fuel waste heat was 
available. Mr. Scudder’s statement that in Manchester 
the waste liquors from the gas works had not been found to 
interfere in any way wirii the bacteria beds or other 
methods used in the subsequent treatment of the sewajm, 
was diametrically opposite to the information he (Dr. 
Grossmann) had on this subject from a moat competent 
quarter. 
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Meeting held at Leeds, cm Moiulay, April 0th, 1906. 

PllOF. n. R. PROCTER IN THE CHAIR. 

RECENT IMPROVEMENTS IN THE BIOLOGICAL 
TREATMENT OF SEM’AGE. 

By W. J. BIBDIN, F.I.C., F.C.S., ETC. 

In Fobninry, 1004, I had the honour of placing heforo 
the Society certain auggostionR with reference to the nee 
of horizontal layera of siHieB, tiles or other auitahlo material 
for the piirj>ose of facilitating the destruction of the matters 
held in suspension in acuage, and thus “ etlectually meet 
the sludge difficulty." 

I now propose to submit for the consideration of the 
members the results of actual work accomplished on the 
lines then laid down. In the previous pajier referred to, 
a series of results were given showing the effect on the 
organic matters in solution when tlie layers of slate 
were placed at intervals of 2 ins. apart. For the purjjosc of 
testing the question as to whether satisfactory leMitts 
oould he obtained when the layers were placeil at greater 
or less intervals, 1 am permitted to quote from tlie results 
given by Hr. Hnvid Soiunierville of the State Medicine 
Laboratories, King’s College, London, in n paper which 
was piihlished in " Public Health," Septemlier, 1904, 
viz. : — 

“The immediate object of the expciiments to be 
described was to determine the degree of purification, as 
measured by decrease in albuminoid ammonia, corres- 
ponding with definite spaces between the slabs ot slate, 
with the view of establishing, if ]»ossible, an optiinuni 
apace. 

“Crude sewage, obtained tlirougli the kindness of 
l>r. Clow es from the T.ondon outfall, was nsc<l tluougliout. 
Operations were carried out in two hihorntory tanks 
of different si/cs, containing horizontal rows ot slate 
slabs, aminged at distances apart, varying tioin 1 m. 
to 12 ins, (’are was taken that the conditions of tem- 
perature, time given to filling and cnqityiiig the tank, 
time of contact of sewage with slates, ^Vc., were as nearly 
as may he i-onstant. The temperature was maintained 


at 16° C. to 18° C. Half an hour was allowed for filling a 
tank, half an hour for emptying, and two hours for undis- 
turbed contact. Five hours were allowed for rest. 

“ The optimum vertical space between the rows of 
slabs, as indicated by the experiments, appears to he 
about 4 ins. A few examples selected from a large 
number of results will servo to make this manifest”: — 



[ 

Distance between 

Percentage reduction 

experiment. 

rows ot slab. 

of alb. ammonia. 


In. 


r> 

1 

25 

7 

2 

81 

11 

2 

80 

17 

3 

50 

10 

3 

52 

2a 

4 

56 

20 

0 

45 

a.'i 

12 

18 

a? 

12 

17 


I 


The Corporation of Devizes, having decided to make 
a series of experiments with the view of ascertaining how 
far the method of filling the primary contact beds with 
slate would answer for the sewage of that town, instructed 
their Surveyor, Mr. F. G. Billingham, to construct a 
pair of experimental beds, the first to be filled with slate 
placed at from 2 ins. to 3 ins. apart and having un initial 
^rosB capacity of 12^ cb. yds. and the second having a 
initial gross capacity of 25 oh. yds. and filled with breeze. 
This arrangement was intended to test the relative work- 
ing powers as to quantity of sewage treated. If the pre- 
liminary experiments held good in practice the reduction 
in the size of the primary beds would bo warranted. 
The results entirely confirmed the suggestion that thia 
reduction in first cost w’oiild be justified. 

The beds were first started at work in January, 1904, 
and were continued at work for 18 months when they 
were put out of use as the whole of the sewage was then 
treated on the new beds whicli had been constructed 
to replace the old system of chemical prcei])itation and 
sludge presssing. 

The following are the results of the analyses made from 
time to time ot the sewage, slate bed effluents and breeze 
bed elHueiits : — 


First Series. 

Table of rcf-ults of analysis of snmiles ofiScu'ugc and Efflvsnis from the Experimental Slate and Breeze Bacteria Beds 

at Bevizes, Wiltshire. 


Sewage. Mate Bed Effluent. 1 Coke Brfeze Bed Effluent. 


Date of 
collection. 
1004. 

Ammonia. 

Oxygen 
abHorlied 
iroiii 
jienuaii- 
ganate 
at 80^ F. 

i 

o 

Anmioiua- 

Oxygen 

absorbed 

from 

jternian- 

gftUQte. 

at 80 ‘ E. 

S 

s 

a 

Puriflctt- 
tlou per 
cent. 

SUB' 

pended 

matters. 

Ammonia. 

Oxygen 
absorued 
from 
perman- 
ganate 
at 80* F. 

I 

o 

x: 

fl 

Punfi ca- 
tion per 
cent. 

¥ 

£ 

Albuminoid. 


1 

J 

' 

te 

K 

x; 

< 

ill 

i 

£ 

Albuminoid. 

£ 

ih 

O ct-^ 

Jan. 29 .. 

2-42 

0-815 

fl-20 

1-00 

0-.535 

2-32 

33 

62 

Traces 

2-09 

0-466 

4.37 

42 

20 

F^b. 3 .. 

7-21) 

1‘701 

fl-50 

:i-66 

1-263 

8-10 

26 

+ 


6-34 

0-602 

6-86 

64 

11 

' 10 .. 

0-S2 

0-462 

7-76 

1-23 

0-448 

7-67 

3 

1 


3-76 

0-483 

5-60 

+ 

26 

11 .. 

3-20 

1-020 

1 8-85 

4-42 

0-568 

! 5-43 

46 

38 


1-30 

0-396 

3-00 

61 

6d 

„ 20 .. 

8-10 

0000 

5-02 

8*50 

1-015 

1 6-69 

+ 

+ 


7-05 

0-994 

4-08 

+ 

31 

.. 24 . . 

7*62 

1-086 

i 7-UO 

7-51 

1-080 

1 7-00 

0 

0 


C-42 

0-959 

4-20 

12 

40 

.. 27 .. 

4*2H 

1-200 

i 6-40 

Hr ok< n 

1 

..... 

— 


4-56 

0-969 

5-04 

19 

21 

March 3 . . 

0-4(1 

1-554 

8-82 

5-56 

1-204 

: 6-63 

22 

26 


5-90 

0*976 

3-77 

37 

67 

„ 11 .. 

3-50 

1-099 

i 8-00 

3-45 

0-381 

6-82 

66 

1 35 


3-58 

0-144 

3-04 

86 

66 

28 .. 

6-41 

1-428 

1 20-00 

6-02 

0-.H43 

1 .3-50 

41 

33 

,, 

, 6-02 

0-740 

6-80 

48 

73 

ApiU 0 . . 

fi-27 

0-680 

! 4-34 

5-62 

(J-508 

1 S-64 

17 

16 


— 

. — 

— 

— 



» 14 .. ; 

7-37 

0-680 

‘ 8-70 

C-HO 

0-572 

1 7-86 

16 

11 

,, 

3-07 

0-385 

3-60 

50 

58 


10.31 

1-470 

0-55 

U-66 

1-050 

! 8-25 

28 

13 

,, 

; 7-08 

0-420 

6-.S8 

71 

33 

.. 20 .. i 

1 

4*23 

1 

1-046 

9-30 

1 

8-00 

0-525 

1 8-38 

I 

60 

i 


: 2-50 

0-332 

6-02 

66 

35 
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Theie regults were so far satisfactory in that they showed 
that the work of treating unscreened and unMttled 
sewage on the slates could be accomplished without 
nuisance from accumulated sludge and with the production 
of an effluent w'hich was ready for final treatment on 
suitable ^e beds. The effluents from the breeze bods, 
however, were not up to the standard and a careful 
examination was made as to the cause, when it was 
found that a large proportion of the material was too 
coarse, much of it running to 1 — 2 ins. in diameter. 
The bed was then refilled with suitable fine material, 
averaging from a quarter of an inch to one Ihirt-y'Second 
of an men. This was satisfactory. 

[The analytical results obtained are given in Table 
(Second Series) on next page.] 

It was noticed that at the end of the discharge from 
the slate beds a small ouantity of semi- black matter 
flowed out from the bea. This was retained on the 
surface of the fine bed and there imderwent disintegration 
and on being removed and thrown out on tho siurface 
of the adjoining ground dried up into a condition resembl- 
ing ordinary mould, no offensive odours being emitted 
in the process. This w'as bo far satisfactory in that it 
meant that there was a self- cleansing action going on 
by which tho capacity of the beds w'ould bo retained for 
a longer period than would otherwise he the case. A 
sample of this matter was collected and submitted to 
careful chemical and bacteriological examination with the 
following results, viz. : — 

Per cent. 

Water 38-6 

Organic matter . . . . . . . . 25-2 

Mineral matter . . . . - . . . 36*2 

UH)-0 

The organic matter was found to consist almost entirely 
of the zooglca masses of bacteria, the appearance under the 
microscope being comparable to an ordinary gelatin 
culture. A sample of tho deposit on the top ot the slate 
at about 18 ill. below the surface of the beds was then 
collected, as also one from the under surface of the slates 
in the same position. The following are the results of the 
examination : — 


Sept. 15, 1904. 


Deposit from top of 
elate IS lu» below 
Burfaee. 


Deposit from luider 
etde o! elate 18 m. 
below surface of 
bed. 


Moisture 

Orgaule matter 
Mineral matter 


Per cent. Per cent. 

76-i{ ' 66-7 

9-5 i l'.i-7 

1 5-2 1 21-tt 


Organic matter in the 

dry material 

Nitrogen in the dry 

material 

Bacteria per Brain of 
wet material 


100-0 


Per cent. 

38-4 

1-94 

? 199,000,000 


■MM* 

Per cent. 
37-2 


5-1 

207,000,000 


The microscopical examination of the matter from the 
upper surface of the slate revealed the presence of mineral 
debrts, grit, &c. Spiral vessels, human hairs, ieptothrix, 
ang^uilulft', vorticell®, various starch cells. &c. 

The matter from the under surface of the slate contained 
diatoxnacce, infusoria, starch cells, spiral vessels, monadma, 
s^res of fungi, conferva?, hairs, muscular fibre, fragments 
of insects, &o. 

On March 10th, 1005, further samples of the black 
** humus ” discharged from the slatu M were collected 
and examined when fresh and after weathering, with the 
following results ; — 


. t . 

Fresh material. 

Weathered xnab 

Appearauoe. 

Odour. 

Black and smooth 

1 spreading. 

' selvage. 

like ordinal 
mould. 
None. 

Organic matter in dry 

material 

Mineral matter in dry 
material 

Per cent. 

40-5 

59-5 

100-0 

Per cent. 

82-5 

_ 67-5 

~100-6 

Nitrogen per cent, on 
organic matter .... 

j MMM. 

8-42 

7-62 


The high nitrogen in the black “ humus ” from 
slate bed w'as doubtless due to tho large number of li 
organisms it contained. The experiment on 
“ weathering ” is of the highest importance as sho? 
the manner in which the sofid matters of the sewage 
bo disposed of without nuisance, especially when 
reinomt>ered th-at theae beds receive the sewage wit! 
being either screened or settled. 

After tho beds had been at work for 14 months, b 
charged on an average twice a day, the capacity of 
slate bed was measured, when it was found to hold 60 
cent, of the original cubic content of the tanl 
to the level of tho wate filling. It was then rou| 
flushed out when the capacity rose to 64 per cent. S 
of the slates at the sides were then removed, in orde 
allow the remainder of the slates to be flushed wil 
hose which so thoroughly cleansed the slates that 
water capacity rose to 82"per cent., which was the c 
content of tho bed when newly filled with the sli 
thus showing that by tliis simple method the beds 
bo restored, when required, to the condition of a 
bed. This particular bed, being the first constru 
on a w orking scale was not laid with the same skill i 
now' obtainable, nor were the slates as well split, espec 
the supporting blocks between the different layer 
slate. As now arranged the water capacity of a 
lied is about 87 per cent, of the total cubic oonten 
the tank up to the level of the top layer of slate. 

The whole of the sewage of the town was turned o 
the new installation on Sept. 12th, 1905, writh the rei 
of entirely confirming the above experiences with 
exjjerimcutal l>eds. 

[The analytical results obtained will be seen in T 
(Third Series) on next page.] 

The effluent from the fine bed is then discharged 0! 
land. 

The deposit from the slate btjds has been allowed to 
on to the surface of the fine beds and there coUeotfs 
channels, from whence it is removed and thrown u] 
heaps on the surface of the fine beds to undei^ weatbe 
after which it is again spread out on the surface of the 1 
In future installations arrangements will be made 
this matter l>eing discharged on to a special area of ai 
or similar material, so as to keep the surface of the 
beds OH open as possible. 

Exix-rimental trials of tho use of tho slate have 
been mode by the Coijoration of Trowbridge, v 
however, placed tho effluent from a septic tank ii 
them as well as on beils filled with granite, sandst^ 
coke and other material. The analyses of the res^o 
effluents were made by Mr. Waterfall, F.I.C., &c., 
Bristol, w'ho reported that “ in either case slate gave 
best results,” and us a result tho Corporation ore fil 
one half of the primary beds with that matoiial. 

Slate beds are also in operation at the works at 13 
Wycombe for the puiposo of eliminating the slu 
difficulty, the effluent from these being dischoxged di 
•on to the land with satisfactory results. 

From these various results it is evident that the t 

S estion to use beds filled with layers of slate divided 
istance pieces has been justified, and that the met! 
although doubtless subject to improvement, deals ei 
tually with the sludge difficulty, and renders the sew 
fit for the further process of purification on either con 
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DIBDIN-BIOLOGICAL TREATMEN’I OF SEWAGE. 


417 


beds, sprinkling beds or on land when such is obtainable 
of suitable quality and quantity. 

With regard to the discharge of sewage direct into the 
sea it is evident that the prelhninary breaking up of the 
solid matters by inoffensive digestion on a slate bed 
would be an immense ^provement over the common 
custom of sending it in with all the solid matters which 
float along the coast and form ofiensive deposits on the 
shore, as 1 found to b(> the case in one instance where the 
whole of the foreshorti for a considerable distance at low 
water was reeking with sulphuretted hydrogen, and the 
stones and rocks and many of the seaweeds coated with 
BeggicUoa alba, the well known “ sewage fungus,’* whilst 
Bacillus eoli communis was abundant m all the samples 
collected. Such a state of things could not arise if the 
sewage before its discharge haa been subjected to pre- 
liminary aerobic action on such beds as described above. | 


Discussion. | 

Dr. H. M. Wilson asked if, in the flgures of puntication 
given, percentages were calculated on the cnule sewage, 
or on the sewage without its snspendc«l matters. He 
also inquired what amount of suspended solids was left 
in the effluent, and what amount remained on the slate 
bed to be washed out. What was the nature of the 
susjiended solids and the piircentago of organic matter 
in them, and was there any method of disiinguishmg 
between living organic matter which would help purifi- 
cation, and dead organic matter which tended towanls 
putrefaction ? The advisability of adopting the pro- 
posed method was a question of cost. In this neighbour- 
hood it might not be a cheap method, but the extra 
capacity of the biids was undoubtedly an advantage. 
Dr. Wilson pointed out that, although in testing one 
apparatus against another, jiercentage purification was 
a good criterion, the fitness of an effluent for a stream 
could not be thus ascertained, as the same percentage 
purification ga^e very difl'erent effluents with a strong 
sewage and with a weak sewage. Analyses were useless 
unless made on the matters in solution in sewage, after 
allowing suspended solids to settle. Some account, 
however, must also be taken of these solids, which usually 
contained about half the albuminoid nitrogen. 

Mr. F. W’. Richakdson protested against the oustoni of 
reporting on sewages in the crude state without first 
allowing suspended solids to settle. This gave erroneous 
ideas as to efficiency of purification. The method of 
shaking up the whole, ana endeavouring to get repre- 
sentative samples was unscientific, and consistent results 
could not be obtained in determinations of albuminoid ’ 
ammonia. &.c. 

Mere settlement gave a largo purification on account of 
the removal of flocculent matter, and this result was 
commonly credited as due to the special method of treat- 
ment employed by sewage-works engineers. He was 
pleased to heir that the septic tank was not a necessity, 
as its disuse did away with offensive odours. It was also 
satisfactory to know that the aerobic process was better, 
and tliat an approach could be made to natural methods, 
iu which organic nitrogen was converted to inorganic [ 
nitrates, as in the case of waters iu filtering into wells over | 
wide areas. 

A Msmber asked if slate tanks would work with 
brewery effluents. 

Mr. Daviics asked if Mr. Dibdin had ever tried the 
direct comparison of a primary slate be<l followed by a 
sprinkling niter with the combination of two slate bws. 
He thought it would be of interest if !Mr. Dibdin could 
give a few remarks concerning the actual chemical changes 
which occuiTed in the aerobic and anaerobic treatment. 

Mr. Aumttagb said that at Yeovil the sewage from the 
fellmongering and leather-dressing yards of the glove 
factories was difficult to treat. Experiments hod been 
tried for four years before finally adopting the septic tank 
system. Mr. Dibdin’s suggestions, re fine beds, nod been 
carried out there. Double contact was adopted with final 


deposition on land to satisfy the Local Government 
Board, thus making triple contact. Although the experi- 
mental plant was laid down within three yards of a publio 
footpath, cottages and a glove manufactory, no complaints 
had oeen made as to nuisance or smell during the time the 
experimental plant was in use. 

Mr. Fairley asked if Mr. Dibdin had thought of 
improving the fine beds on the lines of the other beds, 
since the durability of the latter had been so much 
increased ? As contact beds depended on surface 
efficiency, thin laniiiife of slat-e givii^ more surface than 
coke, would improve their value. One great advantage 
was that the increase of surface also gave increas^ 
capacity. The difference between septic tanks and slate 
contact beds was, that the former depended on anaerobic 
t»r putrefactive fermentation for success, whilst the latter 
worked througli aerobic decomposition and oxidation. 
If Huljfiiiir w'cre present in the first instance sulphuretted 
hydrogen and other offensive gases would be evolved. 
He asked if the laminated sandstone found in this 
neighbourhood could take the place of slate. 

Mr. Habrison said that numerical values were com- 
paratively worthless for gauging the purification of 
sewage, lor the qnabty of the orgamo content must be 
taken into aci'ount in preference to the quantity. Mr. 
Dibdin had not mentioned what became of the matter 
washed out from the filters, and the cost of cleaning the 
slate bed and dealing with the undigested solids had not 
been given. The effluent from a slate filter did contain 
some Busj)end('d matter, and if this were placed on a 
contact bed, clogging and reduction in oapooity would 
result. This woiiki necessitate either remaking the bed 
or washing the bed material, and would consequently 
greatly increase the cost of treatment in a place like 
Leeds, where material was only obtained at a good price. 
He agreed that the ideal treatment should bo aerobic. 
The difficulty in sewage works was not in purifying tbo 
matters in solution, but the suspended matter. The 
capital cost of the slat<^ bed method in Leeds would 
render its use prohibitive. 

Mr. \V. McI). Mai’KEY understood that the figures 
given could be taken as comparative in the same sewage. 
He was glad to see the dinj^ams givinj^ the degree of 
aeration of the effluents. The albuminoid ammonia 
determination w'hich hml been employed so long, although 
very useful, w’as sometimes misleading, and he thought 
the degree of aeration of the effluent gave a very useful 
factor when considering the success of a sewage punfioation 
process. It was known that tliere were certain processes 
which took away oxygen. Of two similar effluents 
therefore, tlie one containing the more oxygen was the 
better. Dealing with the general question of the purifi- 
cation of sewage, he considered it was only fair that an 
engineer sliould get some credit for bringing about settle- 
ment of suspencmd solid matter. 

Mr. Dibdin. in reply, said it was wrong to claim specif 
credit for natural sedimeiitation in a process, because it 
was common to all methods. Suspenaed matter should 
be treated as sucli, and separated totally from dissolved 
matters. The percentage purification was stated in 
terms of dissolved matters in the sewage, the figures 
relating to siisiionded matters being given in the 
accompanying tables. It was impossible to distin^iish 
between living and dead matters by chemical methods^ 
but an approximate estimate might be obtained by 
microscopic* exammatioii and bacterial cultures. The best 
method of meeting the albuminoid nitrogen difficulty 
was by estimating the organic carbon and nitrogen, but 
this was seldom necessary for practical purposes. He had 
not tried slate beds for brewery effluents, ancl wovld be 
glad of an opportunity to do so. It was immaterial 
whether sprinklers, contact beds, or land were used for 
treating the eflluent from the slate beds. The essential 
object of the slate bed was the retention and aerobic 
bacterial treatment of the suspended solids, the effluent 
thence passing to contact beds, sprinkling beds, land or 
tidal river, ^c, ^ 

The essential difference between the aerobic and 
anaerobic treatment was that, in the first case, the action 
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took place in the presence of air, and consequently by 
organisms which effected disintegration, without the 
production of otfensive gases, and whose action more- 
over was more rapid and complete than that of the 
anaerobic organisms which evolved grossly offensive 
odours, and to a large extent stultifit'd themselves by their 
own emanations. He had not proposed slate for secondary 
beds, as the weight of the closely compacted line slate 
would involve too large a cost for railway carriage of the 
material. For the same reason and also because of the 
difficulty of splitting it tc. the required thinness, sandstone 
W'as less suitable, although it worked well as an ordinary 
filling material, but did not give the extra working 
oapacity obtained by fiat, thin superposed surfaces siieh as 
tiles, slate, &c. Ho agreed with Mr. Harrison that quality 
was more important than quantity in sewage constituents. 
In the pafKir it had been explained that the matters 
washed out of the slate beds dried up on exposure to the 
air to a condition resembling mould witliout nuisance, 
instead of forming the usual “sludge lagoons ” so eornmonly 
met with. 

The question of the ]nitrefaetion in effluents had been 
raised. There was no eoinplaint of sniell at Yeovil or 
elsewhere where oontaet beds were used, but m many 
other cases serious nuisance was caused by the exce'^sive 
putrefaction in the tanks, and tlio gases evolved were the 
cause of trouble when the liquid was distributed over 
the beds by the sprinklers. An etflueiit which main- 
tained its aeration over 50 per cent, of the total possible 
was a good one and could not putrefy. With regard to 
the cost of the slate beds, he again pointed out the 
advantage of such a durable and liermanent material. 
Effluents containing as much as 7 grs. of suspemied 
matter per gallon had been satisfactorily dealt with by 


the same one acre bed at Barking Creek for 16 years, 
without indicating future trouble. Similar experience 
had been gained at many other — in fact innumerable 
other — places, and it therefore could not be seriously main- 
tained tiiat fine beds would not work. In fact, Manchester 
alone was extending their use l#irgelj|r. With reference to 
the cost of the slate, ISs. per cubic yard was equal to 
coke, &c., at t>s. in consequence of its giving a twofold 
working capacity. In addition to this, it w'as permanent 
and coiihl be cleansed when required ; in fact there 
was no comparison between the two in the long run. 
He was sorry that Leeds had not tried the slate in the 
manner in which he proposed it. They had a small 
sample at high railway rates, and tried it for sprinkler 
beds and as a substitute for fine beds, but not for the 
specific purpose for which it was introduced, Hz. : 
primary contact beds to ensure the aerobic preliminary 
treatment of the crude sewage. After all the work that 
had been done by Mr. Harrison, ho was glad (o find him 
in agreement ns to the aerobic principle being the correct 
one. He (Mr. Dibdin) had been fighting this battle for 
vears, and congratulated himself that at last the point was 
Wing conceded in all directions. Even the strongest 
snpptnters of the anaerobic theory admitted that it was 
quite possible to “ over septicise ’’ the crude sewage, 
which was a convenient plirase to intimate that putre- 
faction was a blunder. In due time they would admit 
that the action took place to tlie best advantage w hen the 
sludge w as laid out in thin layers on a w ell drained surface 
in the presence of air, as in land treatment under the best 
conditions. This was precisely the principle and practice 
of the slate bed, which thus came nearer to nature’s 
j method than any artificial treatment which had been 
proposed. 


Journal and Patent Literature. 


I.— PLANT, APPARATUS. AND MACHINERY. 

{Continued from page 363.) 

High vacua l ProdnHiov of by means of liquid air. 

O. Claude and R. J. I/vy. Comptes rend., 190f3, 
142, 876—877. 

The principle of the method consists in raising the degree 
of exnaustion by stages. The space to bo exhausted is 
connected with a series of two or more vessels containing 
charcoal. The apparatus is first exhausted by an air 
pump or water pump, which is then shut off, and the 
first (outermost) vessel of charcoal is immersed in liquid 
air, thus raising the vacuum in the space to be exhausted 
and the other charcoal vessels. The first charcoal vessel 
is then shut off and the second cooled, and this procedure 
is carried farther if necessary. I’hc operation is very 
rapid and economical of liquid air ; in fifteen minutes, 
starting from a pressure of 2 mm. of mercury, five Crookes 
tubes of 1 litre capacity each, were simultaneously 
exhausted to extinction of discharge. — J. T. D. 

En(3lish Patents. 

Separating apparatus Centrifugal . F, Kaehl, 

Berlin. Eng. Pat. 6782, March 30, 1905. 

See Qer Pat. 166,662 of 1903 ; this J., 1905, 629.— T.F.B. 

Semrating apparatus ; Centrifugal . Aktiebolaget 

Separator and A. J. Ericsson, Stockholm. Eng. Pat. 
19,109, Sept. 21, 1905. 

The improvement is in respect of the method of trans- 
porting the solids along the wriphery of the bowl of the 
separator to points above the scrapers which carry the 
solids towards tbe centre of the bowl.' Scrapers attached 
to a oross-pieqp mounted on the shafts of the ordinary 


scraper wheels are provided ; bul they are iilaeed above 
the ordinary scrapers, and move along the periphery 
of the bowl. — <J. S. 

Liquids; Apparatus for treating with gases or 

vapours. V. Defays, Brussels. Eng. Pat. 6850, 
March 31, 1905. 

See Fr. Pat. 362,719 of 1906 ; this J., 1905, 959.~-T. F. B. 

Mixer or agglomerator ; Vertical . W. B. Westlake, 

jun., Sw'ansea. Eiig. Pat. 8865, April 27, 1905. 

A VERTICAL cylinder is divided into an upper and a lower 
chaniljer by a horizontal partition. The upper chamber 
has a vertical, concentric, inner cylinder, and tW lower 
one is divided by horizontal, perforated shelves. A 
central vertical shaft, on wliich blocks carrying agitating 
arms are fixed, passes through both chambers and is 
driven by spur-wheels fastened to it both above and below 
the casing. The material to bo treated is fed into the 
top of the upper inner cylinder and passes from the 
bottom to tlie annular space, and thence to the shelves 
of the lower chamber, from the lowest of which it is taken 
away. An induced draught fan placed at the top, and 
communicating with the annular space, draws a current 
of heated air, mixed with a regulated supply of any 
desired reagent from a measuring apparatus through the 
lower compartments, and also carries away any vapours 
given off during the operation. The material in the 
upper chamber can be subjected to the action of steam 
or ^as, which enters by a pip© passing through the outer 
casing, into and around the annular space and then into 
the inner cylinder. Reference is made to Eng, Pats. 
858 of 1872, 8781 of 1886, 2807 of 1886, 2231 and 14,862 
of 1899, and 21,800 of 1908 (see this J., 1887, 134 ; 1900. 
231), and anything described therein is expres^y exempted 
from claim.— W.H. C. 
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Purifying, humidifying or cooling air or other gaseoue 

ftutda ; Impts. relating to , T. F. Sliillington and 

J. A. Hanna, Belfast. Eng. Pat. 10,662, May 19, 1905. 
The air or gag is passed thro^h a wheel formed of con- 
centric rings or hoops, and whicl^ on being rotated, serves 
to dissipate the humidifying liquid as spray amongst 
this air or gas, and the air or gas thus treated is sub- 
eequoiitly passed througli a cylindrical chamber provided 
witli bafHe-plates to cause tfie deposition of the liquid. 

-W. H. C. 

Coviprtasing air ; Apparatus for , apjdicabU also 

for pumping liquids. W. B. Barker and W. MaoConnal, 
Liverpool. Eng. Pat. 10,557, May 20, 1905. 


any desired number of devices for ensuring the circulation 
of the attemperatiug liquid, each oonsisung of two con- 
centric tubes with a narrow annular space between 
the cooling hquid being introduced through a third con- 
centric tube, and delivered through a terminal chamber 
into the annular space, which it traverses as a thin 


Druing and conditioning machines. J. H. Lorimer, 
Germantown, Pa., U.S.A. Eng. Pat. 22,816, Nov. 7, 1905. 

See U.S. Pats. 811.306 and 811,307 of 1906; this J.. 
1906, 211.— T. F. B. 



Two horizontal cylinders, o, having movable plugs or 
pistons, c, are mounted above a common vertical cyhnder, 
b, provided with a piston, d, actuated by the wheel, e. 
The cylinder, 6, is mled with a liquid such as water or 
oil, and during its upward stroke the piston, d, forces 
the liquid past the midfeather, m, into the horizontal 
cylinders, o, a, and causes the pistons, c, <*, to move 
outwards. The pistons, c, drive the air in the cylinders, 
o, through the valves, /, into the annular jacket, k, and 
thence through the pipes, t, provided with non-return 
valves into the compressed-air reservoir, j. At the end 
of the upstroke, when the pistons, c, reach the end of the 
cylinders, a, the valves, /, are closed by springs, 1. and 
as the piston, d, moves downwards, air enters the cylinders, 
a, through the pipes, f^, and non-return valves, g. — W.H.C. 

Fluids ; Apparatus for effecting interchange of temperature 

between . £. F, Daniel and 0. Tnornley, Burton- 

on-Trent, £ng. Pat 19,724 a, Sept 29, 1905. 

The vessel containing the liquid to be cooled, is fitted with 


Hygroscopic packing materials ; ImrAs. in . P. W 

Braun, Feuerbach, Germany. Eng. Pat 23,658. 
Nov. 17, 1905. 

Calcium chloride, phosphorus pentoxide or other hygro- 
scopic substance is finely ground, mixed with plaster of 
Paris in the proportion of 4 parts to 2, and then incor- 
porated with ground peat (1 part), the whole being 
exposed to damp air, whereby ft is rendered hard aiid 
unbreakable by shock whilst in use.— C. S. 


United States Patents. 

Joying apparatus. W. Bell, Burgbrohh Germany. U.S* 
Pat. 814,666. March 13, 1906. 

The drying chamber of the apparatus is circular in section, 
and in it a drum is mounted to turn about a vertical aids, 
uieaM being provided for rotating the drum at suitable 
varying speeds. The periphery of the drum is perforated, 
or made of wire fabric, and provided with a number of 
perforated rings to form a number of grooves to which the 
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articlea to be dried are attached by nieaiifl of detachable 
perforated straps; the rings and straps may be of A\ire 
fabric. An operating drum is provided to ^sind on the 
detachable straps, and apply them to the drum. A 
number of ventilating ladles ” in the drying drum 
force hot air througli the dr\im 'walls. The circular 
drying chamber has a central dome, 5, and there is a 


are fumished with inclined plates or blades, of which 
alternate ones are longer than the others. The material 
falling from the haffle-plates on to the bottoms of the 
evaporating pans, is puwied by the longer blades towards 
the shorter blades, which in turn force it into and through 
the lubes connecting the different pans, whilst similar 
blades fixed to the under sides of the pan-covers distribute 
the material over the baflSe-plates. — A. S. 


e 



central space bencafli the chamber, and a runnber j 
of furnaces arranged round the space, to uhieh I 
an air-shaft passes from without. From the furnaces i 
Hues jiass radially lu the floor of the drying chamlair, I 
vertically through the wall, and radially in the cover of ! 
the drying cliamner, and upwards in the wall of the central 
dome, to the chimney, Air channels on the sules of the 
flues communicate uith the upper }<art of the central 
space and with the dome, us also a mimbcr of inclined 
air channels \vith tlie lower part of the rcntrnl space, 
and with tlio circular drying chamber on the periphery. 

— W. C. H. 

Kiln'; Downdraft . (J. E. Snowden, New ruinber- 

land, W. Va. U.S. I’at. 8U>,752, April 3, 11KM3. i 
The kiln is provided with : a central cylindrical flue ! 
ocoupying oue-third of its floor area ; with radial fines j 
extending from this central flue and closed at their outer i 
ends ; with independent Hegmcntal flues jilaced at opposite 
sides of the central flue, a senes of radial flues extending 
from the segmental flues and disposed between each pair of 
floor- optmings therein, chimneys placed in the kiln-walls, 
each communicating with a ra<lial flue from a hcgmental 
flue, and also with heating-furnaces placi*d in the kiln- 
walla alternating with the chimneys. — A. G. L. 


Furnace ; Hot-hlast . J. M. McClove, Toronto, 

(3hio. U.S. Pat. 816,877, April 3, IflOO. 

The claim is for a furnace with a elo.sed ash-pit into which 
the admission of air can be regulated. Tlie furnace n 
provided with air-heating flues, formed in the side walls 
and top, wdth separaUi outlets into the front and rear 
ends of the combustion chamber. — W. H. C. 




German Patent. 

Vacuum evaporaiimj apparatus. H. Andr^. Ger. Pat. 
]65,(K)0, Feb. 23. 1904. 

In order to render the apparatua claimed in Ger. rat- 
147,777, Jan. 16, 1002 (see Eng. Pat, 6847, March 24, 
1003 ; this J.. 1003. 787) suitable tor the evaporation 
of tliick liquids, and for roasting, carbonising, &c.. the 
tulies rising from tlie baffle-plates are oonnecte<l to a central 
hollow shaft, w’hich rotates with the baffle-plates, and is 
provided with outlets for the vapours evolved. The 
lower end of the hollow shaft is furnished with a discharge- 
tube for the less volatile products formed. Further, in 
order to carry forw^ard the material under treatment, 
the hollow shaft, or the under sides of the baffle-plates, 


II.— FUEL, GAS, AND LIGHT. 

{Continued from page 365.) 

Coals. E. Donath. Z. angew. Chom., 1906, 19, 657™ 667. 
The following is a summary of the author’s arguments ; — 
(1) In the majority of types there is a decided distinction 
between lignites (brown coals) and pit coals. (2) Tho 
transformation of lignite into coal cannot be brought 
about by nn e.xtensioii of the carbonising process over a 
considerable period or by contact- metamorphosis. (3) 
There is a marked ilitferonce in chemical composition 
between the .substances which have given rise to the 
formation of lignite and of pit coal. (4) Lignite has its 
origin in substancei? containing lignin, whilst tho material 
from which coal is developed appears to consist largely 
of protouls. which are probably of animal origin. (5) The 
formation of coal has in tho majority of cases and for 
various reasons been accompanied by a more or les-s 
extensive process of distillation under pressure, the 
products of winch are found in coal in a pdy meric, con- 
densed or other chemically changed state. (6) The 
caking property exhibited by certain coals is due to the 
presence of tFiese pitch-liko substances and products 
resulting from the decomposition of proteids, their amount 
being closely connected w'ith the relative proportions of 
nitrogen and sulphur present in coal. — D. B. 

Cahnimctcr ; Alcohol for cml testing. W. M. 

^Yallftce. XXIIL, page 446. 

Enulish Patents. 

Peat and the like : Extracting moisture from 

[elect ncall If VV. Simm, Prescot, Lancs. Eng. Pat. 
4792, March 8, 1905. 

The peat is comiiressed by a plunger and is then sub- 
divided by a number of electrode plates connected 
alternately in parallel with the pules of a dvnamo supplying 
an alternating current of, preferably, over 200 volts. A 
dummy plate is used to make holes in tho pent for the 
insertion of the electrodes, and means are provided for 
closing up the electrodes as tho jieat shrinks. — C. S. 

lirigucttcs ; Manufacture of [Utilisation of distillers* 

refuse], Baron Armstrong, Rothbury, Northumber- 
land. Eng. Pat. 6784, March 30, 1906. 

“ Pot ale” or distillers’ refuse is concentrated by evapora- 
tion to the consistency of a thick syrup, heated and then 
well mixed with coal. When the briquettes are required 
to be waterproof, a little resin and linseed oil “foots” 
or glucose, or dextrin are added, A small quantity of 
tar improves the quality of the briquettes.— R. L. 

Compressing air. or air and gas [for supplying burners] ; 

Apparatus for . A. Hama, London. Eng. Pat.' 

6892. March 20, 1906. 

The claim is for a gas-compressing apparatus for 
supplying gas under pressure to a burner. I'he com- 
pressor is actuated by a hydraulic piston and cylinder, 
connected to a supply of water under pressure. The 
admission of water to the hydraulic cylinder, and its 
subsequent expulsion when it has effected its work, is 
controlled by a siiecial distributing valve, moved by 
springs, compressed by an auxiliary piston attached 
to a ro<l which passes through the noHow rod of the 
distributing valve, and is released by a rocking lever which 
bears against the rod of the distributing vwve and the 
rod of the hydraulic piston, A self-starting device,. 


Mfty IS. 1(K)0.] 


421 


a. 11.— FUEL. GAS A UGHT. 


consisting of a spring catch, is provided to prevent waste. ' 
should tno pressure in the water main fall below that | 
necessary to work the apparatus. — W. H. C. 

Oaa producers ; Construction and method of operation j 

of . H. Lane. Mancliestcr, Eng. Pat. 10,032, 1 

May 22, 1005. 

A HTJCTiox producer is enclosed within two concentric | 
casings, forming two annular spaces ; the inner space, ' 
through which the hot gases from the producer circidate, j 
is in communication at its upper end with the interior I 
of the producer and at its lower end with the gas-outlet . 
pipe ; whilst the outer annular space, down through , 
which the air is drawn on its way to the fuel, serves as J 
the steam-generating chamber, an automatically regulated 
supply of w'ator heiiig caused to trickle down troughs or ' 
channels arranged on the exterior surface of the inner | 
casing. The scrubber, through which the generated j 
gases are drawn, is provided at tlie top with a tlexible 
diaphragm, t.he pulsation of wdiich, at each suction by 
the engine, is caused to operate the valve which controls [ 
the water supply to the producer. On Mlarting the i 
producer, the gas outlet pipe is put into coinumnication 1 
with a chimney provided with means for increasing its i 
draught, consisting of an annular grate or cup on its j 
exterior, in which light combust ihle material may be ' 
burned, and perforations, through which the gaseous [ 
products are directed into tlie chimney. — H. B. 

Qas producers [uS’i/riionJ . J. Fielding, Gloucester. 

Eng. I’at. 14,498, July 14, 1905. 

To ensure the automatic regulation of the water supply 
in accordance with the steam requirements of the producer, 
water is allowed to des(!end in a continuous stream or i 
series of drops near the air inlet. When the engine is j 
not sucking, the water falls into a waste pifie and passes i 
away, but at each suction stroke, the current of air deflects 
the descending stream of water into the producer. — H. B. j 

Grids for gas purifiers : Impts. in . F. H. G. Morris, 

Old Brentford. Eng. rat. 10,971, May 25, 1901. 

In a gas purifler having distributing conduits arranged 
for the horizontal flow of gas, the purifying material is 
supported upon horizontal trays or grids placed one 
above the other at suit-able intervals. The purifier casing 
is filled up with loose purifying material to the Icvcu 
at which the first grids are to bo arranged, the first layer 
of grids is then put in place ; the purifying material is 
next filled in to the level of the second griefs, which are 
then put in place ; and so on, until the casing is full. 


Incandescent gadigJU bodies ; Improved process [and 

apparatus] for forming and hardening . Export- 

Gmsgliihlicht G.m.b.H., Neu-Weissenseo, Germany. 
Eng. Pat. 24,032, Nov. 21, 1905. Under Int. Conv., 
Dec. 30, 1904. 

In forming and hardening mantles on a machine by this 
process, each mantle is rotated about its axis dowly 
and intermittently, instead of continuously and rapidly, 
the rotatory movements occurring preferably whilst the 
burner is below and not within the mantle. At each 
rotatory movement the mantle moves through only a 
small part of a circle. In the machine described, a number 
of horizontal discs are (iaused to rotate continuously by 
means of suitable driving gear, each disc having on its 
under side a pin, fixed excentrically. Beneath these 
discs a corresponding number of rotatable toothed wheels 
are so arraiigod that the pins on the rotating discs engage 
in the hollows between the teeth, whereby the wheels are 
caused to turn intermittently, a little at a time. The 
mantles to he treated, are suspended from W'ires attached 
to the under side of these wheels, and are thus given the 
desired gradual and intermittent rotation. A correspond- 
ing number of burners is provided below the mantles, 

— H. B. 

Mantles ; A medium, for fixing iqniting material on 

incandescent . N. Hoock and L. Zucker, Berlin. 

Eng. Pat. 255, Jan. 4, 190fi. Under Int. Conv., Sept. 
19. 1905. 

loNiTiNO pellets are affixed to incandescence mantles by 
j means of a mixture of aluminium hydroxide, 35 parts ; 

' silicic acid, 5 parts ; bone acid, 59 ports ; with the 
' addition of a small miantity of magnesia and carbonate 
of lithium or other alkali metal.— H. B. 

Filaments for electric incandescence lamps ; Process for 

the production of incandescence . Deutsche Gas* 

gliihlicht Akt.-Ges., ( Auerges.), Berlin. Eng. Pat. 19,379, 
Sept. 25, 1005. Under Int. Conv., Jan. 17, 1905. 

See Fr. Pat. 357,842 of 1905 ; this J., 1906, 116.— T.P.B. 
United States Patents. 

I Fuel gas ; Process for making awl burning . W, T. 

I Griffin, Plainfield, N.J. U.S. Pat. 816,314, March 27,^ 
! 1906. 

I A MiXTTTRE of Hupi^rheatcd steam and finely-divided 
j carbonaceous material is passed through a heated zone, 
i the gases formed being conducted back through the zone 
to a point outside the same ; a supply of oxygen is intro- 
I duced into the current of gases ana this mixture is burned ♦ 

I beneath the heated zone. — R. L. 


Spent oxide from gas purifiers ; Treatment of for 

the purpose of revivifying and rendering same fit for 
refuse. A. F. Browne, London. Eng. l‘at. 26,899, 
Dec. 23, 1905. 

Spent oxide is revivified W passing through it such an 
excess of air as not only suffices for that purpose, but also 
to carry off much of tlie heat tfciiernted by the chemical 
action, and largely remove the deposited naphthalene. If 
necessary the product may he kept moist by means of 
steam or water spray. — H. B. 

Sulphocyanides [Thiocyanates] ; Manufacture of 

[from crude, coed gas]. J. Tcheniiac. Eng. Pat. 2708, 
Feb. 3, 1906. VII., page 427. 

Mantle for incandescent lighting ; Spontaneously-igniting 

incanaescent . M. Pick, 1. Fischel, G. Imiela, and 

E. Wallnig, Berlin. Eng. Pat. 19,435, Sept. 26, 1905. 

An igniting pellet composed of platinum black and 
argillaceous earth is attached to the inside of the mantle 
at a distance not exceeding 3 cm. from the gas inlet, and 
is connected with one or more ignition stnps composed 
of ammonium-platinum chloride. (Reference is directed 
to Pats. 15,414 and 20,017 of 1898 ; this J,, 1898, 
1032, and 1899, 27.)— H. B. 


Gas calorimeter. C. E. Sargent, Cliicago, HI. U.S. Pat. 

810,042, March 27, 1906. . 

The heater is combined with a fuel meter and with a 
water supply. A trough which receives water from the ^ 
heater is diviiled into two parts, each of which has a 
separate opening. The trough is pivoted below its 
centre and is capable of occupying two positions, moving 
under the influence of the water it contains, at a given 
period which is controlled by the meter. This control 
is effected by moans of a stop to prevent the movement 
of the water-deflecting device, and an electromagnet to . 
witlulraw the stop. A partition in each trough section 
can hold back a portion of the wat-er in each section after 
the trough has moved from one position to the other. 


Carburetting apparatus. M. Steel, Gosforth. U.S. Pat, 
816,267, March 27, 1906. 

See Eng. Pat. 10,677 of 1904 ; this J., 1905, 666.— T.F.B, . 

Gas generator. J. 0. U Bormann, CharioUenburg, . 
Germany. U.S. Pat. 817,036, April 3, 1906. 

The gas generator comprises a shaft provided with a 
lower and an upper grate, and a reservoir. a*»and , the ^ 
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abaft. Channels connect the reservoir and shaft immedi- 
ately above the lower grate, whilst air conduits leading 
from the outer air extend into and through the reservoir 
and discharge into the generator. The gases discharged 
through the lower grate arc passed through a vaporiser 
T^bere they generate steam in a spiral pipe, which steam 
is blown into the generator below the lower grate. — R. L. 


Oa6 ; Method of manvfactvring . L. P. Lowe, 

San Francisco. Cal. V.S. Pat. 817,120, April 3, 1906. 

MASaxs of refractory material contained in a gas gene- 
rator are heated, and siibscnuently hydrocarbons, pre- 
ferably petroleum oils, arc brought into contact witli 
the coolest portion of tlie heated mass, the vapours 
bein^ passed downwards trom the cooler to the hotter 
portions of the refractory material. The concloiiHable 
hydrocarbons profluced are removed from the fixed 
gases (oil-gas), which are subsequently submitted 
to a high degree of heat by bringing them in contact with 
the hottest part of the retraotory material. The vapours 
are thus partially decomposed with formation of solid 
carbonaceous matter, steam heuig Bimiiltaneously admitted 
for the purpose of decomposing and gasifying that carboii- 
aoeouB matter. The water-gas generate^l thereby and the 
oil gas are then mixed. Two generators may be em- 
ployed for the two operations of generating and decom- 
posing the fixed gases. — R. L. 

Gas wanhing device. L. P. Lowe, San Francisco, Cal 
U.S. Pat. 817,127, April 3, 1900. 

Thi gas-washing apparatus claimed, consists of a casing 
containing transverse partitions extending upwards from 
the bottom of the casing, and “ washer- plates” ns deflec- 
tors, extending downwards to a level below the tops of 
the partitions. There are double transverse walls between 
the partitions, and openings in the sides of the casing, 
through which removable boxes for collecting tlie tarry 
residues may bo passed. — R. L. 


French Patents. 

Retorts for the complete distillation of coal ; Vertical . 

H. W. Woodall and A. McD. Duckham. Fr. Pat. 
369,762, Oct. 27, 1905. 

See Eng. Pat. 21,447 of 1905 ; this J., 1900, 306.— T.F.B. 


Briquettes ; Process of treating U> consolidate them, 

by carbonising the agglutinant soluble in water. B. 
Wagner, First Addition, dated Nov. 9, 1905, to Fr. 
Pat. 360,536, Jan. 6, 1906 (this J. 1905, 721). 

The briquettes are heated indirectly, by causing the flame 
to play upon the exterior of the waUs of the channels 
through wbich the briquettes arc passed, instead of, or 
as well aa directly, by causing the flame or hot gases to 
pass over the briquettes. The hot gases may travel in 
ihe same, or in an opposite direction to that taken by 
the briquettes, and the forward movement of the latter 
is controlled by a spiral guide formed on the inner surface 
-of the channels.— W. H. C. 


m.-D£STRUCnVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from page 307.) 

Lignite pitch ; Distinction between and other pitches. 

^ E. Oraefe. Chem.-Zeit.. 1906, 30, 298—299. 

The main dififerenoes between lignite pitch and other 
pitehes examined by the author are illustrated in the 
lollowing table; — 



Usual or 

Residue left 




average 

after extrao- 


Iodine 


melting 

tlon with 

Sulphur. 

value. 


pt. 

benzene. 


Lignite pitch 


Per cent. 



80“ 

0*0 

2-14 

03-7 

Coal-tar pitch 

or— 92“ 

1 46>0 

1 0-31 

60>0 

WooWat pitch 

32“ 

0-0 

1 0-00 

30-O 

Stearinc pitch 

43“ 

0*0 

0-07 

40*4 

Petroleum pitch I. . . 

83“ 

2-0 

1*17 

40*4 

Petroleum pitch 11. 

73“ 

3-5 

LOO 

70-3 

Petroleum pitch III. 

120" 

4-0 

1-00 

10.3'6 

Lignite “ BQudron ’* 
Wood pitim 

62“ i 

396“ 

0-0 

42-0 

1 

1*88 

0-00 

O0-6 

140*0 


— D. B. 


Petrdeufu spirit {“ benzitte ”) and its treatment. G. 

Polack. J. Gasbel, 1906, 49 , 337 — 343. 

From the behaviour of petroleum spirit, stored in cans and 
other receptacles, in numerous cases of fire, the author 
recommends that storage barrels holding over 2 ow f. sliould 
be made of w'clded, riveted or brazed sheet metal, tested to 
stand a prchsure of 21 atmospheres, and fitted wdth fusible 
plugs to act as safety valves. No taps should he 
allowed, the vessels being emptied through the bunghole 
either by a siphon or pump, and means provided for 
retiu-ning to the storage vessel the air displaced by the 
oil entering the smaller receptacles, instead of allowing 
it to escajie freely. Hmall vessels, up to i cwt. capacity, 
may be of soldered sheet metal, whilst those of inte'r- 
memate size should be wdded or brazed in the body 
with soldered conical tops and screw' stoppers. Carboys 
should not be allowed at all, being very dangerous. The 
storage vessels should l>e protected from exposure to heat, 
and to this end underground tanks are preferred. — C. 8. 

Petroleum production ; Russian in 1905. Oil and 

Col. J., April 28, 1900. 

Accorpino to returns issued by the Association of Baku 
naphtha producers, the total output of crude }>etroloum 
in the main district during 1906, comprising the Apsheron 
peninsula, amounted to 414,700.000 poods, as compared 
with 614,000,000 poods produced in 1W4, and 69O,0(X),OOO 
}X)od8 in 1903. The great conflagrations in August were 
the primary cause of the considerable decline in the 
production. The output in June reached 46 millions of 

S oods, and in July, 47 millions, but in August the pro- 
uotion receded to 32 millions, and in September to only 
2,100,000 poods. In October, however, it advanced to 
18 millions, and in November to 24^ millions, but in 
December there wms a fresh reduction to 19^^ millions. 
The export of all classes of naphtha products amounted 
to 375 million poods in 1906, as compared with 492 
millions in 1904. [T.R.] 

Nitrotnluene ; Detection and determination of in 

nitrobenzene, and of toluene in benzene. P. N. Raikow 
and F. E. Ucrkewitsoli. XXIII., page 446. 

Enoush Patents. 

Coke ovens with regenerator action. F. J, Collin, Dort- 
mund, Germany. Eng. Pat 10,699, May 22, 1906. 
See Fr. Pat 354,919 of 1906 ; this J., 1906, 1166.— T.F.B. 

Coke ovens ; Coking of coal in . The Otto-Hilgen- 

stook Coke Oven Co., Ltd., London. From Dr. C 
Otto and Co., G.m.b.H. Dahlhauaen, Gbrxnany. 
Eng. Pat 14,783, July 18, 1906. 

In coking coal or similar substances in ovens, the supply 
of heat to the walls of the oven is cut off when the outer 
nortion of the charge within the oven has been coked, 
tor the purpow of allowing tlie heat in this outer portion 
to be utuised in coking the yet uncoked core of the charge. 
This may be done either by inserting dampers in the waste- 
heat flue or by closing the main cook of the heating-gas 
pipe. — R. L. 
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Emvlmna of heavy mineral oils or Ike like ; Manufacture 

of . J. P. van der Ploeg, Amaterdam. Encr. Pat. 

7699, April n, 1905. ^ 

Thb heary hydrocarbona are, if deaired, first mixed with 
some light hydrocarbon to reduce the density to nearly 
that of water, and heated with about 1 per 1000 of an 
alkaloidal ” base, such as quinoline or pyridine, enough 
of an inorganic or organic alkaline salt or base being 
added to produce a slightly alkaline reaction. This 
mixture will, it is stated, form a durable emulsion with 
water.— C. S. 

Gkkman Patents. 

€oal4ar oils: Process for 'nr c jinring dcrmatnlogicaUg 

activCf high hoiling , which do not darken. Knoll und 

Co. Ger. Pat. 166,975, 1903. XVIIIC, page 440. 

Distilling avparatus for gas-liquor and the like. C. 
Pranoko. Ger. Pat. 165,309, June 6, 1904. 

The invention relates to a device for agitating the contents 
of the still, consisting of a shaft or the like provided 
throughout its length with stirring blades and caused to 
rotate by means of vanes arranged turbine-fashion, 
against which the heating steam is made to strike. — A. S. 

Cylinder oils ; Testing apparatus for . F. A. Adolphe 

Tayart^de Borms. Ger. Pat. 166,870, July 3, 1904. 
The oil is allowed to drop into a test cylinder where it is 
subjected to the action of steam under the same conditions 
of temperature and pressure that it will be subjected 
to in practice. The decomposition products of the oil 
can be collected and examined, — A. S. 

Paraffins ; Process for obtaining wax-like free from 

oil, from mineral oils. W. H. MacGarvcy and S. 
fiitransky. .Ger. Pat. 163,380, Aug. 9, 1904. 

The paraffin is separated from the mineral oil by draining, 
filtering or pressing at the ordinary temperature (about 
20^ C.), and is then pressed iii hydraulic presses at a gradu- 
ally increasing temperature till the adhering crystalline 
paraffins are removed. — A. S. 


IV.— COLOURING MATTERS AND 
DYESTUFFS. 

{Continued from page 370.) 

Anthraquimne : Premration of from ben zoylhenzoic 

acid. G. Heller. Z. angew. Chem., 1906, 19, 669—670. 
Th® charge consists of 1 kilo, of phthalic anhydride. 
3*6 kilos, of benzene, and 1*8 kilos, of aluminium chloride. 
This mixture is introduced into a vessel lined with lead, 
provided with an agitator and a reflux apparatus, and 
leated by means of a hot water-jacket. At 30® C. 
jvolution of hydrogen chloride commences, and as the 
temperature rises, the mass increases in viscosity, until 
t eventually becomes so thick that it stops the working 
)f the agitator. When 70® C. has been reached, the 
leating is continued at that temperature, until the 
'volution of hydrogen chloride ceases. The mass is 
hen cooled, diluted with 3 to 4 parts of water, the excess 
if ^nzene expelled by the introduction of steam, the 
esidue rendered alkaline by the gradual addition of 
odium hydroxide and boiled for several hours to decom- 
lose the aluminium compound into alumina and to form 
he sodium salt of benzoylbenzoic acid, from w hich the acid 
8 obtained in the form of a crystalline mass by acidification, 
rhepdeld is from 145 to 148 per cent, of the phthalic acid 
mployed, being from 96 to 97 per cent, of the theoietical. 
he benzoylbenzoic acid is converted quantitatively into 
nthrMuinone when heated with 6 to 6 parts of concen- 
rated sulphuric odd for an hour at 160° C.— D. B. 

imino-p-dim^tylaimnohenxoie acid; The methyl ester 
^ E. Deldtra, Ber., 1906, 

971—974, 

methyl ester of p-dimethyUminobenzoic acid Is 


leadily obtained by heating tlie acid for several hours 
w’ith rather more than the theoretical quantity of methyl 
alcohol in presence of strong sulphuric acid on the water- 
bath. The ester is readily nitrated by adding it riowly 
to nitric acid of sp. gr. 1 *34 at a temperature of 8® — 12°* C., 
this being finally allowed to rise to 16® — 18° C, The yield 
is good. The monoiutro compound formed, consists of 
yellow* laminas melting at 71*5 0. It is reduced by tin and 
hydrochloric acid to the hydrochloride of amino-p- 
dimethylaminobenzoio acid methyl ester. The free base 
can he obtained by neutralising the aqueous solution of 
the hydrochloride w*ith sodium carbonate, evaporating to 
dryness, and extracting the dry residue with alconol. 
It is mistable in the air, and easily condenses with ohloro- 
dinitrobenzene. It is also readily diazotised in the 
usual manner, but the azo dyestuffs obtained from the 
diazo compound are not fast to w'asliiiig or to soap, easily 
change colour, and possess no practical value. On 
adding the solution of the diazo-compound to a boiling 
aqueous solution of copper sulphate, hydroxy-p-dimethyl- 
aminobenzoio acid methyl ester is obtained, and can he 
isolnted by adding sodium hydroxide in slight excess, 
filtering and then precipitating the hydroxy-compound 
with acetic acid. It melts at 176*6® C.— E. F. 


Gallacetem of Nencki and Sieber 

of . C. Billow and C 

89, 850—857. 

In 1881, Nencki and Sieber obtained “ resaoeteln ” by 
the action of zinc chloride on a mixture of resoroiuol and 
acetic acid, or on resacetophenone ; they also obtained 
gallaceteSn '* CieHjnOjj, an isomeride of hiematetn, by 
the action of zinc chloride on gallacetopheiione (J. prakt. 
Chem. [2] 28, 541). Biilow and Sautermeister (Ber., 
1904, 87, 364) have shown that resacetoln is 2-(2.4. di- 
hydroxy phenyl ).4.anhydromethyl . 7 - hydroxv[1.4 - benzo- 
pyranol] (see this J., 1901, 704). The authors have now 
obtained trimethoxygallaoetcln by the condensation of 
pjTogallol with 2.3.4. trimethoxybenzoylacetone in presence 
of glacial acetic acid and dry hydrochloric acid gas, 
according to the equation : — 

CeH3(OH)3 -f CH3.C0.CH:C(0H).C«H8(0CH3), + HQ « 

^6H3(OCH3)a+ 2 H 2 O. 

® * X(:CH2).CH. 

By heating for 12 hours to 150 —180° C. in a sealed 
tube w'ith concentrated aqueous hydrochloric acid, 
this forms the corresponding trihydlroxy oompound, 
2 - (2.3.4 - trihydroxy phenyl) • 4 - anhydromethyl . 7.8 - 
dihydroxy [1.4-Denzopyranol], identical with the gallaoeteln 
of Nencki and SieW. This compound, in the fcorm of 
its hydrochloride, shows the properties of a good mordant 
dyestuff. It yields more violet shades on chrome-mor* 
danted wool than Alizarin Brown, and is quite as fast 
as the latter. The shades on alumina mordant are less 
fast, and bleed more. As the compoimd 


'♦ » Synthesis 

. Schmid. Ber., 1906, 


(HO) C,H,<? f? • C,H,(OH),, 

an isomeride of Brasileln, is not a good mordant dyestuff 
(BUlow and Schmid, Ber., 1906, 214), whereas gal- 

laoetelii and the compound 




.Ch 


from p^ogallol and benzoylaoetone, are typical mordant 
dyestuffs, the authors conclude that it is the hydroxyl 
groups in o-positions in the conjugated benzene nucleus 
of the benzopyranol group, and not the hydroxyl groups 
in the attached phenyl ^oup, which confer the omarao- 
teristio mordant-dyeing properties.— E. F, 


Thionine and azoxtns ^situffs ; Constitution of — , 
F. Kehrmann. l^r., 1906, 89 , 914—926,^ 

Thx author replies to the criticisms of Hantssoh (this J., 
1906. 173) and also describes fresh expendments, w^oh 
support his own views as to the constitution of thio^e 
and azoxine dyestuffs.— H. L. 
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Enuuhh Patents. 

Indophenohul phonic acids; Production of . E. and 

E. Oohler, Offenbach a/Main, Germany. Eujj. J»at. 
7838, April ]2, lff05. Under Int. Con v., Nov. 30. 1904. 

See Fr. l>at. 352,200 of 1905 ; this J., 1905. 920.— T.F.B. j 

Indigo and similar colouring matters ; TUduciion of , i 

J'rom Uadische Anilin nnd i 
^oda Pabnk, Liuhvigshafen-on-Khine, Germany. Knu i 
Pat. 12.444, .lime 15, 1905. ^ | 

See Addition of July 5, 1905, to Fr. Pat. 348,300 of 1904 • ! 
this J., 1905, 1223.— T. F. 13 ’I 

I 

Colouring matters containing sulphur \Sulphide. dgcstu/fsl ; ! 

Manufacture of tnternu diate compounds and of . j 

J- V. Johnson, London. From lladische Anilin mui ' 
Soda Fahnk, Ludwigehafen-on-Kliine, Germany. Emr : 
Pat. 15,763, Aug. 1, 1905. ‘ | 

See Fr. Pat. 3.57, 6(X) of 1905 ; tliis J.. 190(1, 175.— T. F. 13. ! 


aryl.l.S-naphthylammeBulphonio acids. The new dye- 
stuffs prodnee reddish-brown to violet shades on wool 
from an acid bath, which turn to black or dark blue on 
subsequent treatment with bichromate or copper sulphate 
The shades after such treatment are stated to possess 
cxtraonliiiary fastness to light, acids, alkalis and milling. 
Among the o-diazophenols suitable are the diazo com- 
pounds of mono- and dichloro-o-aminonhenol, mono- 
and dimtro-o-aminophenol, chloro-nitro-o-aminophenols. 
nitro-o-aminocresols, o-aminophenolsulphonio acids, their 
homologues and substitution nroducts. The combination 
of «-mtro-o.amirio-;eere8ol with LS-pheiiylnaphthylaraine- 
HulplioiiK acid and of chloio-o-ammophenol-o-sulphonic 
acid with 1.8->;-tolvdnnphthylaminesulphot)ic atrnl is 
described in detail, the l^rst dyestuff produces brownish- 
\iolet shades on w ool whieli turn to intense blue-black on 
treatment with bichromate or copper sulphate. The 
latter dyes wool a reddish Bordeaux, which, on treatment 
with copper sulphate, changes to a rich violet-blue and 
on chroming to a (lark bine. Combination is effected in 
slightly alkaline solution. — H. L. 


Ppistii/Js ; Manufacture of new anfhraguiuone 

Unthracem dipMfuffs]. H. E. Newton, London. From 
harbenfabr. vorm. F. Jiaycr und ('o., ElberfebI 
(.ermany. Kng. Put. 12.756, June 2b. 19(K5. 

See Fr. Pat. 355,331 of 1995 ; this J., 190.5, 1223. T.F.ll. 

Dgestuffs ; Manufacture of new sulphuriod (N,,/. 

tjhide djp Stuffs]. (\1K Abel, London. From Act.-Ges. 
f. Ambnfabr., Berlin. Eng. Pat. 19,1 S6, Sept. 22, 1905. 

See Fr. Pat. 357,986 of 1905 ; this J.. 1906, 175.— T. F. B. 


United States Patent. 

Dyestuff; Yellow Anthracene . M. Kngel, Wiesdorf 

Assignor to Farbcnfabr, of Elberfeld Co., New York! 
U.S. Pat. 808,762, Jan, 2, 1906. 

8 kb Addition of Sept. 7, 1905, to Fr. Pat. 343,608 of 
1904 ; this J . 1906, 260.— T. F. B. 


1^EN( H Patents. 

Dyestuffs ; Manufacture of hlarl: sulphide . L 

Cassella and Co. Fr. Pat. 359,674. Jan. 30, 1905. 
TETRA-AMINO-DTPHENyi.-rARA-AZOFHENYPENE (obtained 
by tlie oxidation of p-phenylenediamine) or its reduction 
product, is heated with sulphur. The product obtained 
IS then heated with a concentrated solution of an alkali 
Aulplnde, which dissolves it, w-ith the formation of a 
peeiiish-blaek sulphide dyestuff. The same product 
is obtained by heating the original substance with a 
polysulphide containing much sulphur. — A. B. S. 


Dyestuffs ; Process of making azo , Fabr de Coul. 

d’Aniline et d’Extraits ci-dev. J, K. Geitfv Fr Pat* 
359,858, Feb. 4. 1905. ^ r. ^ hi,. 

See Eng. Pat. 2228 of 1905 ; this J., 1905, 964. T. F. B. 


Dianisidinc and dipheneiidine : Preparation of disvl- 

phomc acids of . Act.-Ges. f. Anilin fabr. Fr. 

Pat. 359,214. Nov. 7, 1905. 


Disulphonic acids of o-dianisidine and o-diphenetidme ' 
are prepared by treating these substances with fuming ; 
sulphuric acid, care bei^ taken to avoid an appreciable 
rise of temperature. Tlie new substances contain a ! 
sulphonio acid group in each nucleus in tlie p-position I 
t^o the alkoxyl group. Both are readily soluble in water i 
but tlie sodium salts are sparingly soluble and crystallise I 
well.— H. L. ; 

I 

I 

o-,I^droxyazo dyestuffs ; Production of T Fabr. de I 

Pwil Chim. ci-devant Handoz. Fr. Pat. 359 2^*? I 
Nov. 7, 1905, ’ I 

Djazotmed o-aminoplienol derivatives arejoombined with j 


; Sulphurised orgariic comjtounds ; Preparation of 

find thetr utilisation fur the prenluction of a red dyestuff 

The preparation and properties of phenylthio-glycol-o- 
carboxylic acid, tlnomdoxyl-o-carboxylic acid, thioindoxyl 
I and a red dyestuff having probably the formula. 

: ^>C : UflH4, are described (see this J., 

, 19(K> 367). Pbenyltbinglyool-o-carboxvlic acid is formed 
i ) by condensing thiosabcylic acief (^^H dHIl)(’0()lI 
(1:2) with chloroacetic „cid ; (2) by «*ombining 

diazotisod antbramlic acid with thiogly collie acid! 

^ substance of ‘ the formula 
J ^«H4(i^^DOH).N2.8.C’H2COOH, is obtained as the first 
reaction product, which gives off nitrogen when heated 
in neutral, acid, or alkaline solution, and is converted 
with good yield into phenyl-thioglycollic-o-carboxylic acid. 
A white crystalline jirodiict of excellent purity is, it ia 
, stated, directly obtained. The evolution of nitrogen 
takes place at a temperature of 20^-25" C. in the presence 
: of finely dnided copper. JMieiivlthiuplvPollico-carl.oxvlic 
acid IS almost insoluble in cold water, but easily soluble^ 
in aqueous alkalis, and crystallises well from dilute 
, alcohol; m. pt. 213' C. On heating with (or without) 

, the addition of condensing agents such as caustic alkalia 
; or acetic anhydride, it is converted into thioindoxyl- 
carbo.\yIic acid. This substance is only stable in cold, 

; neutral or alkaline solution. When heated, it losea 
carbon dioxide and is readily converted into tiiioindoxvl 
I especially in the presence of acids. By oxidising agents 
I tfiiomdoxylcarboxylic acid is converted into a red dyefitulT 
It 18 8paringl\ solnhle in cold water, but dissolves iii 
; aqueouylkaliH. On acidifying the solution, it is obtained 
I as a yellow ish-wl.ite crystaniiie product, whieh gradually 
I turns red on exposure to the air or to light. Thioindoxyl 
IS charactensecl by the great facility with which it is 
converted into a red dyestuff by contact with oxidising 
agents or the air. It is readily volatile in steam. Tho 
smell IS similar to that of naphthol. The now dyestuff 
dissolves in chloroform to a red solution, possessing 
a beautiful yellow ffuorescence, but is insolublo in the 
usual solvents. It is soluble in reducing agents such as 
sodium sulphide, hydrosnlphite (hyposulphite), 
forming a yellow solution from wliich the colouring 
matter is regenerated by oxidation. Fourteen examples 
are given to illustrate the various processes. H. L. 


JJyestuff ; Process for the preparation of a red mdphurised 

[Ihwtndigo Red\. Kail© nnd Co., Fr. I^at 

359,399, Nov. 13, 1905. 

The preparation of the red sulphurised dyestuff (see 
preceding abstract) by treating thioindoxyl er analogous 
combinations with oxidising agents or with a cuiSent 
of oir. 18 illustrated by four examples.— H. L. 
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^.--PREPARING, BLEACHING, DYEING, | 
PRINTING, AND FINISHING TEXTILES, | 

YARNS, AND FIBRES. 

{CorUinued from page 373.) 

Ucaching of Wool ; Proce.aa of . Thierry-Mieg and 

Co. Bull. Soc. Ind. Mulhouae, 1906, 76 , 47 — 49. I 

'he scouring with soap is replaced by treatment with 1 
odium carbonate, thus avoiding the formation of cal- 
areoiis soaps which are objectionable in printing. For 
luslin, the ojierations are:-~(I) Treatment for thirty 
linutes in water at 40®(.'., ‘2(K)0 grins, of sodium bicarbonate, 
r the equivalent of soda crystals, being added for six 
lieces ; (2) rinsing during tliirty minutes in water at 1 
0'^ ; (3) passing through a solution of sodium bisulphite 
f (r B. ; (4) steaming, under pressure, for three-quarters 
0 one minute ; (5) rinsing in cold water. A. Law and 
Binder, in a report to the Society, state that treatment 
,'ith sodium cartionate may perfectly replace soaping, i 
lit they find that a brie} treatment ^Mth bisulphite | 
nllowod by steaming never gives s<* pure a white as a | 
roloiiged imuiersion in bisulphite alone, oi the same i 
egree of concentration. For the rapid product ie>n of a | 
,'hite as a ground for printing, the proci hh, however, i.s | 
f interi'st.— B. N. 

Sulphide dyestu/fa ; Applicatiorts of . J. Ileilmann | 

and Co., and M. Battegay. Bull. Soc. Ind. Mulhouse. ' 
1966, 76 , 50—54. ! 

'he communication relates to the application of sulphide | 
lyestulfs in printing, and the fixing of these colours by ■ 
he aid of caustic soda and hydrosulphitc (hypo.siilplute-)- I 
lycerin. 'I’lie colour is dissolvecl by ini.ving and heating 
dth sodium liydrosulphite, made into n paste i^ith glycerin 
,nd caustic soda of 36® B. 1 o assist the fixing of the 
lyestufT on the fibre, kaolin, a saturated solution ot salt, 
,nd alkaline thickening, the latter consisting of caustic 
ocla of 38® B. aiul gum water is added, after cooling. (Jii 
ed and claret grounds, the dyestutT is also nii.xed with 
ydrosulphiic-forinaldehyde. To discliarge the colour. 
ydroHiilphite.glycenn, mixed with kaolin, saturated salt 
olutioii and allcaline thickening is used, or, in the ease 
f red and claret grounds, hydrosulphitc-formnldehyde 
nd gum water. The printed fabrics are steamed tor 
ive or six minutes in the Matlier-Plalt. In another 
eport, C. Fnvre states that with certain dyeatufis tlie 
iresencc of glycerin appears to he indispensable, and in 
;eneral gives purer tints, but does not otter any advantage 
>ver hydrosiilpliite-formaldehyde as far as tbe destructive 
tction on the copper rollers is concerned. In printing 
ritli two colours, say black and blue, it does not prevent 
he inconvenience (though the new jirocess lessens it) 

•f the roller which prints the lilue lieing attacked where 
t presses down on the black colour. — B. X. 

i 

[Hachargea and haif-diacfuirgea on U'ool with ^^mtaasium j 
aitlphUe, J. Heilmann and Co. and M. Battegay. I 
Bull. Soc. Ind. Mulhouse, BH)6, 76 , 55 — 57. | 

^iTASSiUM sulphite is used iu calico printing in order | 
o olitain half-discliarges, th(* latter being stxured by 
t passage through a 5lather-l’latt, or by a continuous 
teaming for half to three-quarters of na hour, under 
iressure, a clear white may he obtained. By using a 
nixture of dyestuffs, one of wbieli is discharged by 
lydrosulpbite- (hyposulphite-) formaldehyde, hut suftl- 
iiently resistant to potassium sulphite, and Viy printing 
vitli this latter, botli coloured ana wliite discharges may 
1 C obtained by over-printing with liydrosulphite-for- 
ualdehyde. In a further report, G. Michel confirms 
he results which have l)een obtained by the authors. 

-B. N. 

l>rying of printed pieces ; Note on (he . E. Boeringer. 

Bull. Soc. lud. Mulhouse, 1906, 76 , 17—37. 

Che author states that drying by steam plates is more 
economical as regards fuel than drying by hot air, but the 


best method is to pass the fabrics over drums heated by hot 
water, the hot water lieing heated by exhaust steam. 
Drying by means of plates or hot air combined with 
electrical driving of tbe machines, is not to be recom- 
mended, but, with electrical power at band, the driving 
of machines by its aid. and the drying of tlie pieces by hot 
water heated with steam may be used with advantage in 
new installations. Tbe economy resulting from this 
arrangement, however, is stated not to justify the trans- 
formation of an existing plant n.sing tlie older proi’ess. 

— B. N. 

English Patents. 

Wool ; Extraction of grease from and apparatus 

therefor. A. H. Bui-t, Mosman, H. Jackson and C. A. 
Fincii, 8vdncy, N.S.Mk Eng. Pat. 10,091, May 22, 
1905. 

8ee Fr. Pat. 354,667 of 1905 ; this J., 1905, 1107.— T.F.B. 

Textile fabrics; ApjHiratus for washing . H. H. 

and T. 8. .Shuttleworth, Edonfield, Lancaster. Eng. 
Pat. 12, .545, Juno 17, 1905. 

'rHE materia! is repeatedly squeezed or beaten between 
a revolving drum and a inirvcd surface or block arranged 
in an endless channel or trough, in which it travels round 
and lound. The drum is arranged within a easing or ho.x 
.something after the manner of n paddle-wheel, and as 
the material clears the block both it and the water mingled 
with it are thrown torcihly against tho casing, which is 
fitlod with tt grill or strainer. It i.s found that as the 
matenal as it is tlirown sidewise and upwards tangentially 
from tlie drum, tails more quickly than the water, and so 
tlie two separate by the centrifugal force, and follow 
divergent paths, the water being uppermost, Thus the grid 
or strainer can be arranged so that only the water strikes 
upon it, the material fulling back into the trough for a 
fresh passage under the wlieel, whilst the dirty w'ater 
passes out tliroiigli the strainer. — 1). B. 

Fabrics ; Method and means for winding in con- 

tinfu)ua Ucaching apparatus, applicable also to other 
purposes. M. Muntadag y Kovira, Barcelona, Spain. 
Eng. Pat. 6160, March 23, 1905. Under Int. Conv., 
March 23, 1904. 

See Addition of March 23, 1904, to Fr. Pat. 327.931 of 
1902 ; this J., 1904, 93.3.— T. F. B. 

Mordanting wod ; Process for . Nitritfahrik, 

G.m.h.H., Berlin. Eng. Pat. 14,480, July 13, 1906. 
Under Int. Conv., July 14, 1904. 

This invention relates to a process for mordanting wool 
by means of chromates, such as sodium or potassium 
bichromate, in the presence of a reducing agent, free 
formic acid being employed for this purpose. — B. N. 

Yarns ; Machines for gassing . R. E. Villain, 

Lille, France. Eng. Pat. 92, Jan. 1, 1906. Under Int. 
C'onv., Jail. 7, BH)5. 

The burners are so arranged tliat the flames are inverted, 
iu order that ash and the products of combustion may 
bo drawn away in a downward direction. For this 
purpose each burner is provided with an exhaust funnel 
connected to a longitudinal pip<s wliich communicates 
with a suction device. — D. B. 

Fabrics [Moreens] ; Finishing . H. K. Armitage, 

Clayton, Yorks. Eng. I*at. 6645, March 29, 1905. 

The object of the invention is to produce a fabric having 
the “ watered ” effect only in mrts, leaving tho other 
parts with tho ordinary finish. For this purpose a press 
sheet made with thickened parts is used, the pressed 
designs being produced only where the raised parts come 
in contact with the fabric. Aluminium slieets may be 
used for this purpose. — D. B. 

I'isauee, woven fabrics and pa^er ; Treatment of all hindi 
01 _ — fQf increasing thetr durability and rendering 
them vHUerproof. M. Pomortzeff, St. Petersburg. Eng. 
Pat. 16,518, July 28, 1905. 

SSB Fr. Pat. 856,497 of 1905 j thisj., 1906, 15.— T.F. B, 
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UsiTjcD States Patents. 

Filaments and films; Manufacture of from- viscose. 

C. N. Waite, Lansdowne, Pa., Assignor to S. W. Pettit, 
Philadelphia, Pa. U.S. Pat. 816,404, March 27, 1906. 

THEviseoBe products are initially subjected to a “setting” 
solution containing acid sodium sulphite and a dehydrat- 
ing agent such as animonium sulphate. — A. B. S. 

Retting process for textile fibres. A. Van Steenkiste, 
Brussels. U.S. Pat. 816,622, April 3, PHK>. 

See Eng. Pat. 244 of 1902 ; this J., 1003, 210.— T. F. B. 

PrhUing yarns': Apparatus for . A. Hofnmnn, 

Gothenburg, Sweden. U.S. Pat. 816,796, April 3. 
1906. 

See Eng. Pat. 24,387 of 1903 ; this J.. 1904, 59.— T. F. B. 


French Patents. 

Red shades f Thiuindigo lied] on animal or vegetable fibres ; 
Production of — . Kalle imd Co. Fr. Pat. 359,40t>, 
Nov. 13, 1905. 

The red sulplnirieed dyeBtufI described in Fr. Pats. 
359,398 and 359,399 (see page -124) is fixed on animal 
or vegetable fibres by nieaiia of the leuco solution. 
Bright bluish-red shades are produced which are very 
fast to water, acids, alkalis, washing, milling, soaping 
and light and remarkably fast to chlorine. 

Examplc.-~li'ho dyeatiitf in the form of a 20 per cent, 
paste is treated uith the necessary amount ol sodium 
sulphide, sodium carhonate and common salt, or of hydro- 
sulphite (hyposulphite) and caustic soda to form a yellowish 
solution, which only oxidises slowly on the surface. 
Cotton is introduced into the dyc-hath and dyed at 80*^ C., 
or at the ordinal y temperatiuc. After dyehig the goods 
are squeezed and hung out in order to reoxidise the leuco 
comjjjound. 

A^ool may be readily dyed in heavy shades from a 
weakly alkaline hydrosulphite vat, the leuco body possess- 
ing great affinity for the fibre. In general any method 
in use for dyeing indigo, such as the fermentation vat 
process, can be employed. For calico printing the 
following are two of tne recipes given . —Printing colour 
A.— 350 grnis. of British gum, 3:2 ; 500 grins, of caustic 
soda of 40" B. ; 150 grms of 20 per cent, dyestuff paste. 
Printing colour B.- 400 grms. of British giim, 3:2; 360 
grins, of caustic soda of 40° B, ; 70 grma of hydrosulphite 
NF ; 2(X) grms, of 20 jier cent, dyestulf paste. Colour A 
may ho printed on cloth prepared w ith glucose, hut this 
is stfitfjid to bo not essential. After printing, the goods 
are dried, steamed for two to four minutes, washed in 
running water to regenerate the dyestuff from the leuco 
body, soured, washed and dried. 

The claims embrace the processes described for dyeing 
and printing, and also, as new articles of manufacture, 
the dyed and printed tissues.— H. L. 

Copper cylinders ; Process for engraving ^ for use in 

printing erttonnes. «bc. The Calico Printers’ Asso- 
ciation, Ltd. Fr. Pat. 359,759, Uct. 24, 1905. Under 
Int. Conv,, Dec. 14, 1904. 

See Eng. Pat. 27,222 of 1904 ; this J., 1905, 1225.r-T.F.B. 

Printing on fabtics or paper; Apparatus for , 

Companliio Maiuifactora Flumineuso. Fr. Pat. 359.677, 
Nov. 21, 1905. 

Claim is made for a macliine for printing two bands of 
tissue simultaneously on one main backing roller. The 
two bands of fabric, each furnished with a backing doth, 
ore fed on to the main roller at one side, one undenieath 
the other ; the band paFses under son e of the printing 
rollers, wliich only print the upper layer of cloth, the latter 
then runs off on guide rollers and ino lower band passes 
on and is printed by other printing rollers,— A. B. S. ^ ’ 


VL— COLOURING WOOD, PAPER, 
LEATHER, &c. 

{Continued from page 373.) 

French Patent. 

Leather I Printing on . M. C. Lamb and J. D-TQ. 

Rennie. Fr. Pat. 300,391, Dec. 13, 1905. Under'Int. 
Conv., May 26, 1905. 

See Eng. Pat. 17,338 of 1906 ; this J., 1906, 17.— T. F. B. 


VIL—ACIDS, ALKALIS, AND SALTS, 
AND NON-METALLIC ELEMENTS. 

{Continued from page 374.) 

Chamber process [Aulphuric acid ] ; Position of the fan in 

the . (i. fecliliohs. Z. angew. Chem., 1906, 19, 

671—672. (See this 'J., 1905, 1301.) 

A REPLY to Niedenfiihr (this J., 1906, 120). — D. B, 

Chloric acid ; Preparation of pure and its application 

as an oxidising agent. V. Bernard. Ann. China» 
anal, appl., UK)6, 11, 81 — 82. 

Eight hundred grms. of pure barium chlorate are dis- 
solved in 17(X) c.c. of hot distilled water ; the solution is 
filtered into a capacious flask, and, wlien cold, treated with 
243 grms. of sulphuric acid of sp. gr. 1*847, diluted with 
sufficient water to make about 2 litres of liquid ; this is 
added to the barium chlorate solution in successive small 
quantities with thorough agitation, care being taken to 
obviate rise of temperature, as otherwise tlie acid formed 
will be oxidised to perchloric acid. After mixing, the 
barium sulphate is allowed to deposit, and the super- 
natant liquid is filtered through asbestos. About 1756 
c.c. of chloric acid of sp. gr. 1 • 1 1 at 20° C. are thus obtained, 
containing only a trace of free sulphuric acid. 

This acid is a valuable oxidising reagent, usefully 
icplacing nitric acid or potassium chlorate in many 
analytical proceMses, It is specially useful in the deter- 
mination of tin in brass and bronze by Uollard’s electro- 
lytic method, and for the oxidation of chromium salts in. 
Storer's process. — J. O. B. 

Phosphomolghdic acid ; Be.haviour of towards ether. 

A. Verda. Chem.-Zeit., 1906, 80, 329—330. 

When the ordinary phosphomolyhdic reagent (6 parts of 
phosphomolybdio acid, 7 parts of nitric acid, 100 parta 
of w'ater) is shaken with excess of ether, it is docolorised, the 
colour becoming concentrated in a small quantity of dense 
liquid which separates at the bottom of the vessel. This 
proved to be a solution of phosphomolybdic acid in ether, 
for on evaporation of the ether there remained pure 
phosphomolybdic acid as an amorphous yellow powder, 
more readily reducible than the ordinary phosphomolybdic 
acid. Pure water dissolves out the phosphomolybdic 
acid from the yellow liquid, hut water saturated with 
ether is without action oil it. Ether forms with solid 
phosphomolybdic acid this yellow liquid, which, however, 
does not mix with the excess of ether. Solutions of 
phosphomolybdates, acidified and treated with ether, 
can in this way bo made to yield pure phosphomolybdio 
acid.-J. T. D. 

Bleaching powder ; Constitution of . W. von Tiesen- 

holt. J. pr. Chem., 1906, 78, 801 — 326. 

The author maintains his view (this J., 1902, 913) that 
bleaching powder is the product of a reversible reaction 
betw een chlorine and lime ; that other metallic oxides 
do not yield similar bleaching compounds is due to the 
different characters of the oxides and the corresponding 
chlorides. The reverst^d reaction (evolution of chlorine 
from the bleaching compound) occurs only in presence 
of water, and is duo to the hypochlorous aoid formed 
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by hydrolysis of the hypochlorite ; the reaction of carbon 
dioxide upon bleachmg powder also depends on the 
liberation in the first place of hypochlorous acid, the 
carbon dioxide neutralising the calcium hydroxide 
simultaneously formed. The same reactions are under- 
gone by mixtures of calcium chloride and hypochlorite 
and of calcium chloride and lithium hypochlorite ; 
calcium chloride is peculiarly well adapted to show tliis 1 
reaction because of its special projierties in regard to 
water of crystallisation. While the existence in bleaching 
powder of the compound Cl.Ca.OCl is highly probable 
(though not proved), other complex compounds oi calcium 
chloriae and hypochlorite also exist in it. Chlorine 
monoxide reacts on lithium chloride and on calcium 
chloride, but only when water of crystallisation is present, 
and therefore, no doubt, by the formation in the first 
instance of hypochlorous acid. Hypochlorites, in the 
absence of water and in presence of free bases, are 
moderately stable compounds : mercuric hypochlorite 
can be obtained, for example, by the action of chlorine 
on mercuric oxide.— J. T. 1). i 

Cyanogen and hydrogen cyanide ; Synlhceis of from 

their clemcnis. T. Wailis. Annalcn. 1906, 845, 353 — 
362. 

The author finds that the stalements in text-books to 
the effect that cyanogen is formed by the interaction 
of carbon and nitrogen under the influence of the electric 
arc or electric spa^s. is incorrect ; any cyanogen pro- 
duced, owes its formation to decomposition of hydrogen 
cyanide, formed primarily from nitrogen and hydrogen 
or water vapour. For the detection of cyanogen in 
presence of hydrogen cyanide, the use of an aeidified 
(with mine acid) solution of silver nitrate is recommended. 
The hydrogen cyanide is absorbed, whilst the cyanogen 
passes tiirough almost completely. Any traces of cyanogen 
retained by the silver solution can be detected by filtering 
off the silver cyanide, separating silver from the filtrate 
by yellow ammonium sulphide, evaporating the solution, 
and testing the residue with a drop of sodium hydroxide 
solution tor thiocynnate. 

For quantitative purposes, the decomposition of 
cyanogen by alkali may be utilised. The mixture contain- 
ing cyanogen and hydrogen cyanide is passed tiirough 
staiidardised alkali : (('N )2 •+ 2K()H — KCN + KCNO-f H 2 (>. 
The total cyanide is then deterinined by titration vith , 
silver solution, and the cyanate* by boiling a separate 
portion with dilute aiilpliuric acid’ and estimating the 
ammonia produced. — A. .S. 

Svlphnric acid ; Electric conductivity of dilute solutions 
of . W. C. D. Whetham. XI.-l., page 432. 


Ammonia ; Process of producing [dwtro^iicallyl. 

J. A. Lyons and E. C. Brondwell, Chicago, IlL U.S. 
Pat. 81^928, April 3, 1906. 

The borate of an oleotropositive metal ” is fused and 
subjected to electrolysis, the anode being separated from 
the cathode by a jacket of resistive material. The boric 
anhydride produced is reduced to boron at the anode 
by the action of a reducing agent and “ an intense heat,'* 
the boron is converted into nitride by means of nitrogen 
introduced between the anode and the jacket, and the 
nitride is subjected to the action of steam at a sufficient 
tem|wrature to decompose it with formation of ammonia 
and boric anhydride. — A. S. 

French Patent. 

Pyrites ; Process of preparing for dcsvlphurisaiion. 

U. Wedge. Fr. Pat. 360,767, Nov. 6, 1905. 

See U.S. Pat. 804,690 of 1006 ; this J., 1905, 1802-~.T. F. B. 

VIII.— GLASS. POTTERY. AND ENAMELS. 

{Continued from page 374.) 

Encllsh Patent. 

Glass ; Apparatus for drawing , J, A. Chambers, 

Allegheny, Pa. Eng. Pat. 2879, Feb. 6, 1006. Under 
Int. Conv., Feb. 15, 1905. 

The plant described consists of a tank, at the end of 
which is an overflow, by which glass flows into pots 
made of refractory material and mounted upon a rotating 
table. The larger portion of the table is within the pot 
chamber, and the smaller portion within the drawing 
chamber. Glass is allowed to flow into one pot, and 
the table is rotated far enough to bring the second pot 
under the overflow, while the first is carried round, 
and the glass in it kept molten by the heat of the pot 
chamber. By rotating the table further, this pot is 
brought into the drawing chamber, while a third pot is 
brought under the overflow and filled. After drawing 
the article from the glass in the first pot, through an 
opening in the roof of the drawing chamber, the table 
is rotated further, so that the ^jecond pot of glass is brought 
into the drawing chamber, and a fourth pot brought 
below the tank overflow to he filled, and the first pot 
from which the glass has been drawn, passes back into 
the pot chamber, w'hero the hardened residue left in it 
is rcmolted before it is again filled with glass from the 
tank at the next rotation of the table. — W, C. H. 


Zinc and hydrochloric acid ; Piirificatwn of from 

arsenic. L. T. Thorne and E. H. Jeffers. X., page 430. 

English Patent. 

Sulphocyanides [Thiocyanates] ; Manufacture of . 

J. Tcherniac, London. Eng. Pat. 2708, Feb. 3, 1906. 
Crude coal-gas, previously purified from ammonia, but 
still containing sulphuretted hydrogen, is passed 
systematically through a mixture of slaked lime and 
sulphur with water, until the free sulphur has entered into 
coiiibinatiori. The filtered liquid contains calcium thio- 
cyanate. A sail capable of double decomposition with 
calcium thiocyanate may be added to this mixture of lime 
and sulphur previous to ihc desenbed treatment, in order to 
obtain another thiocyanate. Also, the lime used may 
be slaked with the washing water, or with a solution of 
the salt to be added, in the cas<» specified. Eng. Pat. 
22,710 of 1902 (this J., 1903, 212) is referred to.— E. S. 

United States Patents. 

Sulphuric acid ; Process of making . R. Knietsch, 

Ludwigshafen-on-Rhine, Germany, Assignor to General 
Chemical Co., New York. U.S. Pat. 816,918, April 3, 
1906. 

See Eng. Pat. 6829 oi 1901 ; this J., 1002, 344.— T. F. B. 


United States Patents. 

Quartz glass ; Process for the manufacture of from 

quartz sand, <Pr. J. Bredel, Hochst on the Maine, 
Germany. U.S. Pat. 816,707, April 3, 1906. 

See Fr. Pat. 343,846 of 1904 ; this J., 1904, 1028.— T. F. B. 

Quartz glass Manufacture of articles from . 

J. Bredel, Hochst on the Maine, Germany. U.S. Pat. 
816,708, April 3. 1906. 

See Fr. Pat. 344,170 of 1904 ; this J., 1904, 1090.— T. F. B. 

Plastic material ; Method of treating . A. A. Scott, 

Knoxville, Tcnn. U.S. Pat. 816,386, March 27, 1906. 
A STREAM of the plastic material is severed into blocks, 
which, in the green state, are placed in groups in one 
compartment of a kiln. Each group is surrounded by 
plates of combustible material or by a flash-wall of 
nreyiously-dried blocks, and is dried by the action of a 
norizontally moving current of heated gases at a moderate 
t^m^rature. The combustible material or flash- wall 
is then destroyed, another group of green blocks placed 
on the first and these dried, and finally all the bloo^ are 
fired at a high temperature. The waste heat from the 
firing of the blocks in one compartment serves for the 
drying of the green blocks in one of the other comport- 
ments.— A. 0. L 
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Platlie material ; Method of treating . A. A. Scott. 

M«rdr27: mT' 

These two jiatents differ from tho preceding only in the 
arrangement of the group of green blocks within the 
<5ompartments of tlie kiln for the pur}x>seH of drying. The 
OToupfi may either be set with vertical tlue-spaces between 
them, through which hot gasen rise and are then deflected 
horizontally through the groups of blocks, or else 
Hjoderately heated air is forced into the base of a mass of 
blocks and then distributes itself around and between 
them. — A. G. L. 

Fkench Patent. 

Tile.f, jmrrdahi, ceramic products and the like ■ 

Apparatus Jor burning or fixing the colours on jointed 

. L. W. Stanley. Fr. Pnt. 359,904. Nov. ‘28. 1905. 

•See Eng. Pat. 28,078 of 1904 ; this J., 190(i, 122.-^T. F. U. 


IX.-~BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued from page 375.) 

Cements / Decxmj^sition of in sea-water or uvifers 

contamtng cxdcmm sulphide. H. le Ghatelier. Bull, 
hoc. d Encourag., Revue de JMctall., 1900, 8, 74—77. 
The author finds that the mJdition to a cement of 2 per 
cent, of calciuiu st-earate does not retard the action of sea- 
it sensibly reduces the tensile 
wlw f .1 mixtures. The jiermeability to 

water of the set cement is but slightly nxiuced by the 
addition of calcium stearate. ^ 

The addition of barium carbonate (with tho view' of 
sidphato and preventing the 
formation of calcium sul})lio-aluminato) was also found to 
oi^rativc, e.xcopt with a slag.(‘ement, in 
retarding disintegration by sea-water ; probably the 
sulphate formed is not voluminous enough 
to reduce sensibly the porosity of the cement. .1. T. B. 

taltTm A'‘A?f "f"-"'®''''- I'la.vnard. Tonincl-Zeit.. 
1900, 80 , 440; Chem.-Zeit., 1900. 80 , Rep. 125. 

To test the hypothi^sis that cements containing an 
msuftcient amount of lime to form sulphaluminates are 
tne best for use in sea- water, slag cement was taken, 

r.‘I' ‘ proportioiiH of li.ne, Tbe results 

Showed that the sample jioorest in lime behaved the best 
being as good as l^ortland cement and far suiierior to’ 
hydraulic hme. An inifM.rtaiit point is to More the 
till ♦ immersing them in sea-water, a sufficient 

tnm to enable the lime to combine with silica. Though 
deeomiiosition may not be entirely precluded, the changes 
will not be accompanied by an increase in volume if the 
cement has been projierly com]»oundc<l.— C. S. 

English Patents. 

DusUeeg roads and lik-e mirfoees ; Process and apparatus 
far the nmnufaeture of mater, als for the eemstruction of 
- — . W. Iriiakley. llaixluy. and K. Bdl. Stokx'.on. 
irent. Eng. Pat. IP, 08(1, Supt. 2il, H)05. 

MATEniALS for the ooUHtructimi of dustless roads and like 

fiirnaoe slag 

iTtl, i»r or granular mineral material) 

Mith (ar. ..reoaoUi, or other suitable bituminous substance 
or solution, m a heated state, by the apnlication of beat 

irbrrr’’Th‘" P"*"”; *’y oi the ajiparatus 

dMoriM. Iho apparatus comprises a vessel, or 
saturator, provided with an air-tight remoiable cover at 

nmuntwi "“‘“rator is 

S.*‘‘ ° trmuuoiis and can be turned in anv required 

position, m one plane. Below’ the low’or end of the 

placed that heat from it also heats the saturator. A 
delivery pnie, provided with a regulating valve, leads 
^m the boUer into the saturator, through one of the 
ix-nnmons, and the other trunnion is connoted with an 


CLAYS, MORTARS, & CEMENTS. CMay 16 , l» 0 «. 


exhausting apparatus, provided with suitable safety* 
valves. The process is as follows : — Granulated material, 
previously heated to expel moisture from its pores, is 
charged into the saturator, while still hot, and the air- 
tight cover replaced. The saturator, heated by the tar 
boiler furuace, is thou exhausted, to remove air, «fec., 
from the gi’anulated material, and by opening the regu- 
lating valve on tho tar-delivery nipe, a certain amount of 
tar is driven into the saturator ny atmospheric pressure. 
Air, compressed or not. is then admitted to tho saturator, 
to force tlie tar into the pores of the granular material, 
and the saturator revolved to ensure the projier coating 
of the particles of the charge with tar. Any surplus tar 
is then poured off through' a valve on the cover of the 
saturator, ami the charge removed. — W. C. H. 

Solid forms, such as rods, tubes, discs ; Manufacture of 
-- — leith aid of silicon. A. G. Bloxam, London. From 
Gehr. Siemens und Co., Berlin. Eug. Pat. 20.384. 
T)cc. 18, 1995. 

A M.Ass containing silicon, associated with silicon carbide, 
prefcrnblj’, or will) carbon, or other suitable material, is 
mould(‘d, by aid of an agglutinant, if necessary, into the 
desired form, as, for instance, of rods, tubes or discs. 
1 hesc forms an; heated for a considerable time in an 
atmosphere ot nitrogen, whereby a uitrogenised com- 
pound is obtained which, in caae carbon or a carbonaceous 
sucli as coal tar, is used in the composition, 
consists inainlj' of the compound, C 2 iSioN, which firmly 
cements the silicon carbide present. * file rods or other 
forms thus produced arc stated to endure heating to a 
high temperature in contact with the air, witliout change; 
to be dense, conductors of electricity, and so hard os to be 
suitalile for application as a substitute for carborundum 
for grinding purposes. — E. S. 

Silicon monoxide [Pigment, d-r.] ; Manufacture of . 

IL N. Potter. Eng. Pat. 26,788, Dec. *22, 1906. XIIL4., 
page 434. 


United States Patents. 

Jtefractorg material for electric insulation and other 
pur/Hjses. 1). M. Steward, Chattanooga, Tenn. U.s. 
Pat. 810.270, March 27, 1906. 

The refractory material consists of a bisilicate of sodium 
and magnesium, produced by heating steatite and water- 
glass, or equivalent compounds, together.— A. G. L. 

licfractory material ; Process of producing new for 

the manufacture of insulators and other uses. D. M, 
Steward, Chattanooga, Texas. U.S. Pat. 816,271, 
Man'll 27, 1906. 

A MiXTrRE of magnesium silicate (steatite) and smlium 
silicate (water-glass) is converted into a complex bi- 
silicate, by heating it lor a determined ijeriod at a tern 
perature at w’hich reaction will take place.— A. G. L. 

Slag cement and method of making the same. J. A. Shinn, 
Pittsburg, Pa. U.S. Pat. 810,389, March 27, 1906. 
Seventy-five to 90 part.s of granulated slag, 10 to 20 
parts of hyilrated lime, and 3 to 15 parts of dehydrated 
iron oxide are mixed and ground dry so as to leave a 
residue of not more than lO per cent, on a 200-mesli 
sieve. — G. L. 

Slag ; Treatment of blast-furnace for production of 

material similar to trass, cf*c. H. CoUoseus, Berlin 
U.S. Pat. 817.168, April 10, 1906. 

See Eng. Pat. 13,886 of 1905 ; this J., 1905. 971.— T.F.B. 

Cements ; Manufacture, of acid-proof and impermeable . 

R. Liebold, Weimar, Germany. U.S. Pat. Reissue 
No. 12,470. April 3, 1906. 

See Addition of Oct. 6, 1905, to Fr. Pat. 345,421 of 1904 ■ 
this J., 1906. 267.— T. F. B. 

Cement-burning fumact, W. E. Snyder, Nazareth, Pa. 

U.S. Pat. 810,753, April 3, 1906. 

The furnace consists of a rotatory annular hearth fitted 
with a reverberatory hood, in which are a number of arc 
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electrodes, placed so that the arcs sweep across the entire 
extent of the hearth. Draught-compiling means are 
also provided which produce a current of air in opposition 
to the direction of movement of the hearth. A feed and 
discharge aperture is also provided in the hood, and a 
scrapr is placed above the hearth in the aprture. 

—A. 0. L. 

CemaU ; Apparatus for manufacturing . C. Kllis, 

Assignor to Combustion Ctilities Co., Now York. U.S. 
Pat. 817,163, Apil 10, IWO. 

Two rotatory kilns are placed side by side, with the 
uppr end o! one oppo.sibp the lower end of the other. 
A gas-producer is placed at the lower end of each kiln 
and a chimnej’^-slack at the upper end. By means of 
two pipi oonnectioUH a determined amount of waste 
gases from each stack is iiitroduc(‘d into the proilucer 
op})OHitc, together with a determined amount of air. 
Means are supplied for burning in each kiln the gas pro- 
duced in its producer. Kach stack is fitted wifh an air- 
heater, and each kiln with a healing-stove, and means are 
provided for conveying the air heafeil in each slack 
through a stove and tliencc to tJic opjiositc kiln to assist 
in burning the gas, as well as means for introducing 
regulated amounts of the products of eoinbustiou from 
the stoves into the pi})e connections. — A. (i. L. 

French P.atent.s. 

Bricks ; Process for covering inth a profectire coating 

to prevent cfftorcHcence and Unckening. M. I'erkiewicz. 
Fourth Addition of Nov. 7, 11105, to Fr. Pat. 3.30,055 
of Mar. 27, 1903 {this J„ 1903, 1088; 1904, 19 and 
602; 1905 , 30). 

The bricks are covered with a strong solution of glue 
free from starch-paste, »?!:<•, Disinfectants, such as acids, 
metallic salts, formalin and jihenol arc added to the glue. 

. —A. G. L. 

Dust on roads and the tike ; Composition which forms 
with water an emulsion for use in preventing or allaying 
the formation of — . Kay Bros., Ltd. Fr. Pat. 
360,039, Dec. 2, 1905. UnOer Int. Conv., .luly 11, 
1905. 

See Eng. Pat. 14,239 of 1905 ; this J., 1905, 1 1 lO.—T.F.B. 

Hoads and other surfaces ; Oleaginous morturv for water- 
ing . R. M. Hahn. Fr. Pat. 300,208, Dec. 7, 

1905, Under Int. Conv., June 2, 1905. 

See Eng. Pat. 11,020 of 1905 ; this J., 1905. 920.— T.F.B. 
Gertsjan Patents. 

Wood; Process for the manufacture of artificial . 

E. Holbmg. Ger. Pat. 105,582, Nov. 27, 1903. 

The process described in Ger. Pat. 128,728 of HKK) (see 
Eng. Pat. 13,136 of 1901 ; this J., HfOl, 991 and U.S. Pat. 
094,014 of 1902; this J., 1902, 479) is modified by aub- 
Btitiiting barium hydroxide or strontium hydroxide, or 
a mixture of the two, for a portion or the whole, of the 
alaked lime. — A, S. 

Wood; Process for fixing and improving the colour of 

impregnated or dyed . G. Hammesfuhr. Ger. Pat, 

166,388, June, 4, 1904. 

The wood after being dyed or impregnated is boiled with ! 
a. mixture of slaked hme, rape oil or other oils or animal j 
fats, and water. — A. S. | 


X.— METALLURGY. 

{CorUinued from page 370.) 

JF trromolj^enwm ,* Pure — E. Vigouroux. Comptes 
rend., 1906, 142, 889—891. 

Bt reducing a mixture of pure oxides of iron and molyb- 
denum by oluminium in deficit, or by direct fusion of a 
mixture of pure iron and molybdenum reduced by hydrogen 


from their oxides, the authors have produced a series of 
alloys oontaining up to 80 pw cent, of molybdenum. These 
have yielded the four definite compounds, FegMo, FejMoj, 
FeMo, and FeMo^ ; they are grey crystalline bodies, 
formed with considerable contraction of volume, non- 
magnetic, insoluble in hydrochloric but soluble in nitric 
acid. No compound was found containing less molyb- 
denum than FeoMo ; from alloys of lower molybdenum- 
i content hydrocfiloric acid dissolves out iron and loaves 
I the compound, Fc 2 ^b>. — J. T. D. 

I Zinc-box precipitates ; Production of high-grade gold Indlion 

i from . C. J. Morris. Inst, of Min. and Met,, 

! April 19, 1906. [Advance proof.] 

i The author descnla*s and com])ares the methods employed 
i and the costs of producing gtild bullion at the Myalls’ 
i United Mines five or six years ago and now. Formerly, 

; the zinc was scrubbed and the shmes and fine zinc shreds 
J wcr<* rubficd through a49-mesli sieve, that which remained 
i on the sieve being ref timed to the boxes, uliilst that 
j which jiussed through w’as roasted in an open pan for 
j five or six hours over a wood tire, with the addition of 
about 5 jx^r cent, of mire. The roast was removed from 
I the pan, mixed with about 50 per cent, of borax. 25 per 
cent, of sodium carbonaks and 12^ fST cent, of sand, 
and fused in plumbago pots in a wind furnace, yielding 
bullion about 500 fine. The slags assayed from 30 to 
70 oz., they were ground up with swwpings, &c.. in a 
Berdan nan, leaving tailings assaying from 15 to 20 oz. 
Much gold was left in the boxes, sometimes twice as much 
as was obtained in the clean-up. 

'rile ))rcHent method is to scrub all the zinc except the 
fine shretls whieh, together with the shmes, are placed 
111 an acid tank built of Oregon pine about 5 ft. deep 
and 4 ft. diam., provided with a four-armed revolving 
])ad<lle and having plugged holes at intervals for drawing 
off the wash, siid a locked cover. About 20 lb. of 
sulphuric acid are added from time to time os is found 
to ne required, and the mixture of slime and dilute acid 
IS left at rest all night. In the morning, all effervescence 
having ceased, about 12 times the bulk of water is added, 
while the slimes are agitated. After again resting, the 
wash water is drawn off into a sc'ttlcr and is found to 
contain only 1 to 2 clwt. of gold to the ton — most of 
which is recovered by prolonged settling. The washed 
slimes are removed, di ieil with about 6 per cent, of nitre, 
roasted, fluxed with per cent, of assay slag, 20 per 
cent, of nitre and 5 })(5r cent, of fused borax, and fused 
in Battorsea clay pots ; the bullion thus obtained is 
from 940 to 950 fine. The total cost of the operation 
by the former method yielding bullion 550 fine was 
£9 4 b., of the present method yielding bullion 930 fine is 
£5 18 h. ; the freight and bank charges will, of course, bo 
lessened in proportion to this difference of fineness. 
The value left in the zinc boxes is reduced by at least 
£250.-J. H. C. 

Nickel silicides. W. Guertlor and G. Tam man. Z. anorg. 

Chem., 1906, 49, 93—112. 

From a study of the alloys of nickel and silicon including 
the preparation of the melting-point diacram, and also 
micrographic examination, the existence of five compounds, 
NiaSi, NinSi, Ni^Sia, NiSi and NigBia, was proved. The 
compounas NigSi and NiBi separate directly from the melts 
on cooling, but the formation of the compound, NigSij, 
is due to a secondary reaction between primarily separatM 
crystals of silicon and the residual melt. The two other 
Tiomp^unds, NigSi and NiaBi®, are formed by secondary j 
reactions between different kinds of mixed crystals in 
presence of the liquid melt ; the first-named, NiaSi, from 
the two kinds of saturated mixed crystals containing 16*0 
and 26'6 atoms per cent, of silicon respectively, and the 
latter, NiaSig, from the series of mixed crystals containing 
firom 33 to 37*5 atoms per cent, of silicon. 

The alloys containing 5*10 and 15 atoms per cent, of 
silicon, respectively, can bo worked easily when cold, but 
not at a red heat. Alloys oontaining up to 22 atoms per 
cent, of silicon will withstand repeated blows, but as the 
poportion of silicon rises beyond 22 atoms per cent., the 
brittleness increases rapidly, and the alloy with 25 atoms 
per cent, of silicon breaks easily into thin plates. AUoya 
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containing from 60 to 75 atoms per cent, of silicon can 
be easily pulverised. The allovs containing up to about 
20 atoms per cent, of silicon show a different degree of 
hardness according to wliether tHiy are cooled slowly or 
quenched. Their behaviour in this resect is exactly 
the reverse of that of carbon steels, the haruness decreasing 
if the alloys are quenched. The alloy containing about 
16 atoms per cent, of silicon is the hardest when slowly 
cooled and the softest when quenched, but the difference 
in hardness according to the method of cooling is not so 
great with higher jjercentages of silicon. The softest 
alloys are those containing between 60 and 70 atoms per 
cent, of silicon. — A. S. 

AurijeroxLn Hn-fitove : yJ-wAwy nj . C'. (). Bannister. 

Inst, of Min. and Met., April 10, 1900. [Advance 
proof.] 

Five methods were employed, viz. : — (1) Scorification 
assa}*^ followed by cn|H*llation ; (2) crucible assay and 
cupcllation ; (3) solution in aqxut regia, precipitation of 
gold by ferrous suljihate, and cupcllation ; (4) concen- 
tration of the gold in part of the tin by ordinary crucible , 
assay, using anthracite, solution of the lin button in hydro- 
ohlorio af'id, and ciijiellation of the ’’csidiie; (5) collection ^ 
of the gold in the whole of the tin by fusion with potassium i 
cyanide followed by solution of the tin and cu]K‘llation. For : 
ores containing np to 26 oz. of gold to the ion eonvenii'iit ! 
quantities to be taken are;-.-(l) 5 grins., (2) 26 gi-ms., j 
(3) 26 to 60 grms., (4) 26 grins., (5) 10 grins. It was 
found that thi’i scoritication method (1) always gave low 
results, th(‘ crucible ns.Hay (2) gives excellent resuItM. the 
wet method (3) is tedious and gives good results as to the 
gold but loses the silver, methods (4) and (6) give low 
results and are unreliable for silver. — .1. H. 0. 

Tixi-drcfishig ; Ihc of the, impact .'<cr(en iv . ,T. II. 

Collins. Inst, of Min. and ]\Iet., April 19, 1906. 
[Ailvance proof.] 

At Wheal Kitty, in Cornwall, about two tons of tin-stuff 
per hour are crushed with old-fashioned Cornish stamps 
to pass a 20-uiesh screen of which 25’5 iK'r cent, remains 
on a 30-mesh, 40 fKT cent, jiasses 30-mesli aiul remains on 
60, Kbr) ys-r cent, jiasses (>0 and remains on SO. 21*6 jiasses 
80-moshnnd 2 percient. islineslime. The slime and most of 
the fine sand which passes through SO-mesh are removed 
for separate treatment by hydraulii! separators, and the 
remainder of the pulp is fed on to four Wildey tables. 
The “ heads ” and “ middlings ” from tlmse tables are 
removed for separate treatment, while the “ tails,” about 
U tons per hour, are passed over the screen, which is 
of tIO-mesh brass win* cloth, 3 ft. sipiare, inclined at an 
angle of 46'\ and operated by a ram whr'el giving 300 
taps i)er minute. The over-screen jiroduet. usually aM.says 
less ihaii (1*1 per cent, of tin oxide, tlint passing tlirougb 
containing from 0'3 to t)*6 per cent., >\liich is very easily i 
aiul cheaply recovered liy luiddling and finmirig. The I 
wear and tesr of the sf-reen is trilling, as is al,>o the pover 
required for operating tlie screen, — J. IJ. C. 

Zinc and Jnjdrorhlonc acid ; Purification of from 

ari^enic. B. T. 'I’liorne and K. H. deffers. Analyst, 
1906, 81, 101—103. 

The (’onditions under which arsciiio may be removed from 
zinc by means of sodium are described (see this J.. 1902, 
676). Coinmereial zinc is melted in a crueible at a tem- 
fieraturc just above its melting point, and is then treated 
with sodium, the latter being added in small pieces at a 
time, until 1 gi’m. pound of metal lias been intrinluced. 
The zuic is now' poured into a second heated crucible and 
back again once or twice ; the crucible with its lid on is 
then heated to dull redness, the lid is removed and the 
heating continued for one hour, care being taken that 
the tem]K'rature does not rise much. The crust which 
forms is now pierced and the molten metal poured into 
another heated crucible and skimmed if nei’essary. This 
crucible and its contents are next heated to bright red- 
ness, skimmed, cooled and the zinc granulated just before 
the solidifying point is reached. 

The authors have employed a copper-tin couple for 
removing arsenic from hydrochloric acid with complete 
success. Bedistilled hydrochloric acid is diluted to a 


r ifle gravity slightly under 1*1 and then poured on to* 
oou^e which is conveniently preps^d by dissolving 
cuprous chloride in excess of hyc&ochloric acid and adding 
a small quantity of granulated tin. The tin rapidly 
dissolves, at the same time reducing some copper in a 
spongy form. Zinc dust, or small pieces of zinc, are then 
added, when the remainder of the copjier, together with 
the tin, is thrown down in the form of a dark gray, 8]X)ngy 
couple, which is washed by decantation. About 3 grms. 
are used for each litre of the diluted acid. The mixtui’O 
is CTaduallv heated, a strong reaction taking place at about 
7(r C., ana kept at a boiling temperature for 15 niinutea. 
The acid is then distilled, a little of the couple and a small 
piece of copper gauze being jilaoed in the distillation 
flask. 

I'he couple should be gray in colour; if it is nearly black 
too much copjier is present. The residue in the distil- 
lation flask serves conveniently for the preparation of 
fresh copper-tin coiqile. — W. P. S. 

Magncitiiim ; Alloy.<t of U'ith cadmium, zinc, bismuth 

and antimony. G. (Inibe. Z. anorg. Chem., 1906, 49 , 
72—92. 

The author has invest igatwl the alloys of magnt>sium with 
cadniinm, zinc, bismuth and Hiitimony, ami has proved 
the existence of the compounds, Cd,M*g, Zn^Mg. Bi 2 Mg 8 
and Sb.,Mg;,. Xo evidence coubl be obtained of tke 
existence of the compounds, (VlMg^, (VlMg^o ZnMg 4 , 
mentioned by Bouiloiiaid (tliis 1992. 976 ; 199-t, 80S). 
The (‘oniponndh, MgCd, and .SbjjMg.^, decompose 

w'ater, and an? less resistant to the influence of moist air 
than either of thou* components. The coiuiiound, 
ZiioMg, on the other band, i.s less acted upon by moist air 
than either zim- or magnesium, resembling in this respect 
I the compound of nlumiuiuiii and magnesium, Al.^Mg,!. 

\ ' a 


AJnmininm-hronze industry ; Cause and preecntion of 

c.rplosions in the . M. M. Kichter. Chem.-Zeit., 

1906, 80. 324— 320, 

The author traced a number of exjilosions to electric 
sparks proceeding from excitation of the brushes in 
elevating, polishiiit; and similar mnebiues, by which sparks 
the ignition ol mixtmcH of abiinini'im dust and air was 
deterimnefl. lie reiornnieridH therefore that:— (1) Tin* 
brushes in inaebineiy employing them (Stcignnibhm. ^c.) 
Bhonhl be replaced by brnsIieN of alnininiuin w'in* ; und 
I (2) those in polishing miu'hbies should have their filires 
; soaked in ue.ak sulphunc and. should contain a few 
fibres of ehiHlic wire, and should Ix' hound with coyiper 
win* and elect ncallv eonnccted witli tlie metal work of tho 
ma\-liinery.- -,h T. l>. 

Kichl and antimony : Alloy h of . K. Lossew'. Z. 

anorg. Chem., ifiOO, 49 , 5K — 71. 

The m. pt. curve of antimony-nickel alloys has tw'o 
distinct iiiu.xima at 1168' V. and 1170^ C. respectively, 
corresponding to the compounds, XiSb and NisSbo, and 
three minima eorresjionding to eutectic mixtures. Start- 
ing from the solidifying point of antimony at 639“ (’., the 
curve descends to the lirst eutectic point at 611“ C. 
(between 2 and 3 ])er cent, of nickel) and then rises to the 
first maximum at 1168“ ('. (.32*83 per cent, of nickel). In 
tlie alloys, rontaining from 3 to 32-83 per cent, of nickel, 
tliree eoristitueiitH can he recognised micrognipliically, viz., 
the eutectic, yellow crystals of the comixiund, NiSb, and 
another compound, probably X^Sb^, forming a white 
! ring round the yellow' crystals. From 32*83 to 40 per 
I cent, of nickel a series of mixed crystals separates, and 
from 40 to 47*60 per cent, of nickel the alloys consist of 
the mixed crystals and a second eutectic. JiYom 47*60 to 
64*97 per cent, of nickel, rounded crystals of the compound, 
NijSb^ (m. pt. 1170° C.), separate from the eutectic, whilst 
from 64*97 to 67*0 the alloys consist of a second series of 
mixed crystals. From 67*0 onwards the alloys at the 
solidifying point consist of^an eutectic (m. pt. 1100® C.,. 
66 per cent, of nickel), together with mixed crystals of 
different composition, according to whether the alloy 
contains more or less than 06 per cent, of nickel. In 
these alloys a reaction between the two kinds of mixed 
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orystals takes place at 677° C.» with formation of the 
compound. Ni^Bh. The reaction is reversible; if a 
slowly-cooled alloy containing 66*2 per cent, of nickel 
and consisting almost entirely of the compound, NuSb. 
be heated at 700° C. and quenched in water, it is tnen 
found to consist of a mixttire of the two kinds of mixed 
crystals previously mentioned, whilst if it be allowed to 
cool in the air, it is found to consist mainly of the eutectic 
mixture of the two kinds of mixed orystafs, together with 
small quantities of the compound, Ni^Sb.— A. S. 

Queenslaiid ; Mineral ‘production of . Bd. of Trade J., 

April 19, 1906. 

The following statement shows the quantities of the 
different minerals, other than gold, precious stones and 
coal, produced in Queensland in 1905, and their respective 
values as compared with 1904 ; — 


Calcium carbide , — Calcium carbide is manufactured at 
Hafslund, Borregaard, Notodden and Meraker; the 
exports rose from 5268 tons in 1904 to nearly 9000 tons in 
1905. [T.H.] 

English Patints. 

Ores; Apparatus for treatina . W. A. Hendryx, 

Los Angeles, U.S.A. Eng. Pat. 1928, Jan. 31, 190$. 
See U.S. Pat. 785,214 of 1906 ; this J., 1906, 447— T.P.B. 

FUter presses for separating the heavier or coarser from 
the lighter or finer components found in the tailings of 
ores or other material, W. P. Thompson, London. 
From C. W. Morrill, Lead, U.S.A. Eng. Pat. 6970, 
March 21, 1905. 

See U.S. Pat. 798,200 of 1905 ; this J., 1905, 1004.— T.F.B. 



1904. 

1906. 

— 

Quantity. 

Value. 

Quantity. 

Value. 


Tons. 

£ 

Tons. 

£ 

Copper 

4.826 

256,866 

7.041 

485,093 

Lofit* tin 

2.893 

151.984 

2,307 

161,580 

Alluvial tin 

1.4H7 

112,264 

1,447 

125,789 


1.961 

28.839 

2,161 

29,075 

Mansani'iic 

780 

8,119 

1,361 

5,444 

Wolfram 

1.128 

118,074 

1,314 

92,740 

Molybdttiilte 

21 

2.678 

63 

8,46.3 

Bismuth 

4 

1.128 

9 

.3,048 

Bismuth and wolfram 

4 

869 

2ft 

1.960 

BcheeUt« 

8 

300 

5 

I 341 

Irons ton B 

4,763 

i.7or> 

4,066 

3,111 

IJinestone 

16.215 

9,304 

21,227 

14,564 

Antimony 


— 

23 

169 


02. 

1 

oz. 


Silver 

697.251 

64,962 

6.36,622 

81,681 

Total value 

— 

745,967 

— 

992.948 


The figures for coal and precious stones are not yet 
complete ; in 1901 those products were valued at £177,0(M). 
The gold yield last year amounted to 578,364 fine o/.., 
against 639,151 oz. in 1904, but the decrease will be 
lessonod when the return is completed by the addition of 
the full returns from metallurgical works. [T.R.] 

Norway ; Mining industry in . For. Off. Ann. 

Senes, No. 3555. 

Copper. — Tlio output of tbo Sulitjelmn mine rose in 
1905 to about 87, (XK) ton.s. A new smelting furnace, 
invented by tbo manager, is stated to roduco the exjKsnse 
of smelting to one-half or even one-third of the former 
cost. The system will also be used in tlie Alien copper 
works ill Fmmarken. The Bosmo mine in Nordland 
produced the same quantity as in former years, about 
25,000 tons of pyrites. The Roros copper worKS have been 
worked under somewhat more favouraiile conditions than 
of late ; about 30,000 tons were produced. Of other 
and more important copjHJi* mines, the Kjoli, Killingdal 
and Manclfield may be mentioiicKl, the last-named being 
expected to produce before long about 60,000 tons 
annually. It is stated that there are very extensive 
deposits at Rostvangeu that are at present not available 
on account of difficulties of transport. Tlie exportation 
of pyrites from Norway has increasesl considerably within 
the last year or two, and the Norwegian cellulose factories 
now also absorb a large amount. 

Silver. — The output of the Kongsberg silver mines 
(16,640 lb.) during the past financial year was rather less 
than in the preceding year, but the price of silver was 
higher. 

Iron. — Of iron ore, 44,000 tons were exported from the 
Fehn mines, 14,000 tons from Meld, and smaller amounts 
from other mines. If the Dunderlaud works prove to be 
remunerative, a large number of other mines containing 
similar ore may be expected to be opened up. In South 
Varanger, work on a large scale is to started before long. 

Mdvbdenite. — The Knaben molybdenite mine produced 
in 1^ about 29 tons of high-class ore. 


Deposits or tailings from ore crushing ; Method of and 
appnalus for separating, selecting, concentrating and 

securing precious matters from . J. Hutchinn, 

London. Eng. Pats. 0556b and 6556c, March 28, 
1905. 

The ore particles are first classified or assorted according 
to size by means of differently meshed sieves within a 
revolving screen or cylinder, and are then treated with 
water in a pan divided into compartments, the pan being 
at the sajiie time given a swinging or oscillating movement 
by means of which the concentrates are separated from 
light and valueless matter. The concentrates are then 
Rirther treated in a protective safe apparatus with locked 
cover by means of a magnetic separator, which separates 
iron pyrites, &.c., from the gold, leaving the latter in a 
^mrtially cleansed condition. Apparatus is also provided 
for forcing the fine float gold, by means of a copper wire 
brush, into a mercury trough for the purposes of amal- 
gamation. The protective safe apparatus forms the 
subject of the separate patent 6556c. — A. G. L. 

United States Patents. 

Lead sulphide ; Proc^.ss of smdting . A. G. Betts^ 

Troy, N.Y. U.S. Pat. 816,772, April 3, 1906. 

Lead sulphide is smelted with substances containing iron 
and sodium, whereby motallio lead and an iron-sodium 
matte are produced. The metallic lead is separated, 
together with some slag, and the sulphur is eliminated 
from the fused matte by an air-blast, the oxidised residue 
being subsequently Used for smelting lead ore. — A. S. 

Lead sulphide ; Smelting . A. G. Betts, Troy, N.Y. 

U.S. Pat. 816,773, April 3, 1906. 

Lead sulphide ore is smelted with compounds of iron 
and sodium, carbon, and basic compounds of iron or 
sodium, or both, to produce metallic lead, an iron-sodium 
matte, and a slag containing less than 2 per cent, of 
ferrous oxide. According to one claim, the charge ia 
first smelted so as to produce a slag oontaiaing more thwa 

oS 
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2 blit lesA than 5 per cent, of ferrous oxide, and this slag 
is then treated at a smelting temperature with sulphur 
compounds in order to form further quantities of iron- 
sodium matte and a slag containing loss than 2 pei cent, 
of ferrous oxide. — A. S. 

Oae-prodveing and conanming apparatna \Zinc-disHlling 
furnace]. C. Ellis, Assignor to Combustion Utilities 
Co., New York. U.S. Pat. 816,973, April 3, 1906. 

In an apparatus for reducing and distilling zinc or other 
metals, a gas-fired furnace, provided with nietal-distilling 
retorts of refractory material, is combined with a gas- 
producer supplying gas to the furnace. The heat of the 
waste products of comhustion from the furnace is trans- 
ferred to the entering gas and air by means of regenerative 
devices. A i)ortion of the produets of commistion is 
abstracted by a fan and delivered through a conduit to 
the producer. ]\leans for supplying air to this conduit 
and for regulating the proportion of air and of products 
of combustion are ))rovided. The furnace mav be fed 
with dry projluc*'!- gas, substantially free from iiydrogcn 
and steam. — R. lu. 

Furnace : Metallurgical . (J. 11, Benjamin. New 

York, N.V^ U.8. Pat. 817,099, April 3. 1906. 

The furnace consists of a number of reocjitacles together 
with “ regenerative ehanibers.” The receptacles have 
valved feed-inlets and outlets and are mounted end to 
end in such a manner that they can be rotated indejien- 
dontly. Means are providwl for heating the receptacles 
and also fines and valves.by means of which communication 
can be opened or closetl between one or more of the 
receptacles and the “ regenerative cliambers.” — A. 8. 

Cupola. A. Baillot, Haybes, France. U.8. Pat. 817,412, 
April 10, 1906. 

See Fr. Pat. 349,036 of 1904 ; this J., 1906, 624.— T.F.B. 

Ore separator. 0. Moore, London. U.8. Pat. 817,665, 
Aprd 10, 190ti. 

See Eng. Pat. 25,110 of 1904 ; this J., 1906, 319.— T.F.B. 
French Patents. 

Steel ; Process of making . V. Defays. Fr. Pat. 

360,033, Dec. 2. 1905. Under. Int. Conv., Doc. 12, 
1004. 

See Eng. Pat. 28,570 of 1004 ; this J., 1906, 125.— T.F.B. 

Furnaces with movable tiiyirea ; Prod sa for detaching 
the deposits which form at the jmnt of coniact of the 

combuatihlc vnth the walls of rotary . Fellner und 

Ziegler. Fr. Pat. 360,170, Dec. 7, 1906. Under Int. 
Conv., March 8, 1906. 

SbeU.S. Pat. 801,144 of 1905 ; this J., 1906, 1 113.— T.F.B. 

Metals ; Extraction of from minerals containing 

them. J. D. Wolf. Fr. Pat. 3(K),247, Dec. 8. 1006. 

See Eng. Pat, 17,407 of 1904 ; this J., 1905, 1309.— T. F, B. 

X1.->EL£CTR0-CHEMI6TRY AND 
ELBCTRO-MRTALLURGY. 

{Continued from page 381.) 

{A . )— ELECTRO-CHEMISTRY. 

Sulphuric acid ; Electric rx>nductivity of dilute solutions 

of . w. C. D. Whetham. Z. physik. Chem., 

1906, 56, 200—206. 

The electric conductivity of aqueous solutions of acids 
and alkalis increases with the dilution to a maximum 
and then rapidly falls again. Goodwin and Haskell 
(Phys. Review, 1904, 19, 369) have stated that this 
<deoroasc of conductivity is due to the contamination 
of tne water by traces of carbonic acid. The author, from 
experiments with sulphuric acid dissolved {m specially 


purified distilled water, with and without the addition 
of a trace of potassium chloride and of carbon dioxide 
respectively, find that whilst the presence of carbonic 
acid is probably one of the causes of the decrease in 
conductivity of extremely dilute solutions of acid, other 
causes as yet unknown must also come into play. — A. S. 

Electrolysis ; Analyticijl separation of metals by . 

A. Hollard. XXIII., page 445. 


English Patents. 

Catalytic combinations / Substances for effecting in 

electrolytic electricity rnctera. i\ 1). Bastian and G. 
Galvcrt, both of London. Eng. Pat. 6448, March 27, 
1905. 

A MIXTURE of platinum or platinum black and palladium 
or palladium black is uscfl as a catalytic agent for bringing 
about the re-formation of water from electrolytic gas 
in an electrolytic electricity meter. The mi.xture is 
))ainted on or othiTWise attached to a suitable medium, or 
it may be mixed with glass wool and enclosed in a porous 
container. — B. N. 

Accumulators or secondary batteries ; Plates for . 

F. J. (ierard and L. Fiedler, both of London. Eng. 
Pat. 6786, Mareli 30. 1906. 

Plates for aeciimulators are made by mixing lead oxide 
into the torm of a paste with the following solution : — 
360 jiarts of lecithin, 10 parts of lead acetate or nitrate, 
10 parts of mereury sulphate und 1000 parts by weight 
of (listilhsl water, the paste being afterwards forced into 
the interstices of grids or frames. — B. N. 

Electrode ; Storage battery . T. A. Edison, Orange, 

N.J., U.S.A. Eng. Pat. 1925, Jan. 25, 1906. Under 
Int. Conv., IMarch 30, 1905. 

The active mass of nickel hydroxide, used for electrodes 
of storage batteries with an alkaline electrolyte, is 
intimately mixed with conducting Hakes, scales, films or 
foil of metallic cobalt, or an alloy of cobalt and nickel. 

— B. N. 

Electrode mass for storage batteries and process of forming 
the same. T. A. Edison, Orange, N.J., U.S.A. Eng. 
Pat. 1927, Jan. 25, 1906. Under Int. Conv., March 30, 

1905. 

The active mass for storage batteries employing alkaline 
electrolytes is composed of relatively large particles of 
an electrolytically active material, such as nickel 
hydroxide, the particles being coated with scales, flakes or 
foil of conducting material, such as graphite, cobalU 
nickel, or cobalt-nickel alloy. The mass is first intimately 
associated with a sticky material, such as molasses, in 
order to thoroughly cover the surface of the active 
particles, and the conducting tiakes are then thoroughly 
mixed with the mass until the particles of the latter are 
practically entirely covered witn the flakes. The mass 
IS then compressed in the pockets or receptacles for 
containing it, so that the flakes present a network of con- 
duct>ors extending in all directions through the mass. The 
sticky material is finally dissolved out of the mass by 
water rendered slightly alkaline. — B. N. 

Ozonising apjtaratus ; Impts. in [Electrical] . G. E. 

Goifle, Pans. Eng. Pat. 22,103, Oct. 30, 1906. Under 
Int Conv., May 13, 1906. 

This invention relates to an apparatus for the production 
of ozone, and consists of an ozoniser connected in series 
with a “ capacity ” of known value, the ozoniser being 
unprovided with a dielectric and fed by currents of high 
frequency. — B. N. 

Peat and the tike ; Extracting moisture from — - 
[electrically], W. Simm. Eng. Pat 4792, March 8» 

1906. n., page 420. 
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Unitid States Patents, 

Refractory material for electric insulation and other 
purposes ; and process of producing same. D. M. 
Steward. U.S. Pats. 816,270 and 816,271, March 27, 
1906. IX., page 428. 

Electric furnace, A. 0. Betts, Troy, N.Y. U.S. Pat. 
816,564. April 3. 1906. 

The furnace consists of a funiace-chambor, the hearth 
[)f which contains a bath of a liquid conductor ; a channel, 
both ends of which lead into this chamber, and which 
also contains the liquid conductor ; and two electrorles, 
one connected with the liquid in the chamber, the other 
with the liqui<l in the channel. At a certain part of the 
channel, a magnetic field is created by an electro-magnet, 
nnd at the same part, a cross-channel, containing a (*on- 
(Inctor and intersecting the main channel, is provided. 
By causing an alternating current to pass throiigli the 
cross-channel and to alternate synchronously with the 
current in the mam channel, the liipiid r*ondnctor is made 
(,o circulate from the hearth through the channel and 
hack to the hearth again. — A. tl. L. 

Ammonia ; Process of producing \ elect rdytically], 

J. A. Lyons and E. C. Broadwell. U.S. Pat. 816,928, 
April 3, 1906. VTI., page 4*27. 

Fiiknch Patent. 


French Patent. 

Metals ; [Electrolytic] Process for separating N. V, 

Hybinette. Fr. Pat. 300,101, Deo. 5, 1906. 

See U.S. Pat. 805,909 of 1906 ; this J., 1906, 29.— T. F. B. 

XII.— FATTY OILS, FATS, WAXES, 

AND SOAPS. 

[Continued from page 383.) 

Moringa oleifera ; Seeds of . E. Drabble. Quart. 

J. Inst. Commercial Research in the Tropics, Liverpool 
Univ., 1906, 1, 66—67. 

This tree, indigenous to India, Arabia and Syria, has been 
introduced into several tropical comitries for the pimpose 
of obtaining the seed oil (Ben oil). It grows well in 
soil, and can resist drought. The decorticated seeds 
yield about 38 per emit, of a pale yellow or nearly colour- 
less oil, of which about 40 per cent, is solid fat. They 
coutam about 35 per cent, of proteids, which woidd 
render them of val ue for seed-cake after expression of the 
od (see Lcwkowitwi h, this J., 1904, 25). — C. A. M. 

liutgrospcrmnm Parkii ; Seeds of [Shea Butter 

seeds]. E. Drabble. Quart. J. Inst. Commercial 
Research in the Tropics, Liverpool Univ., 1906, 1, 67. 


Ozonising atmospheric air : Apparatus for . Ozonair, 

Ltd. Fr. Pat. 360.227, Dec. 8, 1905. Under Int. ; 
Conv., Aug. 11, 1905. j 

See Eng. Pat. 16,392 of 1905 ; this J.. 1905, 1115.— T.F.B. , 

(R.) -ELECTRO-METALLURGY. | 

English Patents. ' 

Furnaces ; Electric. . A. Reynolds, London. Eng. 1 

Pat. 7004, April 3, 1905. i 

The heating reHistance comprises a material, such as j 
carbon, which is eloctrically conducting at furnace tem()er- ' 
atures, and this is contained within a casing of I 
electrically insulating but thermally conducting material, 
such as *“ siloxicon, this substance l>eing chemically 
inert to the molten furnace charge, the furnace 
atmosphere and the resistive material at all furnace 
tomperaturos. In some cases it is advantageous to 
surround the siloxicon ” with an outor casing of 
magnesite or basic or neutral aluminium silicate, free from 
or low in alkali, the magnesite being used with basic, and 
the silicate with acid sTags. Different forms of furnaoes j 
are described in which the charge of the furnace is part i 
of the elociric circuit, the current passing from the | 
resistive material through a conducting button, forming j 
the bottom of tlie insmating casing, to the charge and | 
thence to the crucible, whi^ is attached to the other 1 
terminal ; and also forms of furnaces in w'hich the charge , 
does not act as part of the electric circuit, the current 
being passed through several heating roaistances con- 
nected in parallel, those being in electrical contact with a 
conducting ring or button in the base of the crucible and 
attached to the other terminal of the current. — B. N. 


Two different samples of these seeds were examined. One 
resembled the West African Shea butter seeds and yielded 
51 -.5 per cent, of fat, witli iodine value .59*9 and saponifi- 
cation value 179, whilst a specimen of the West African 
seeds gave 53*5 jier cent, of fat, wit h iodine value 56*9 and 
saponification value 183. The other seeds, sent under 
the name of “ Kariti nuts,” wore larger and paler in 
colour than the M'est African seeds, and yielded 34 per cent, 
of fat. with iodine value 65*8. and saponification value 
179. The fat could bo used for the same purposes as 
onlinary Shea butter. — C. A. M, 

Mucuva oil : Examination of . W. P. H. Van den 

Driossen Maroeuw. Pharm. Weekblad, 1990, 43 , 202 — 
209. Chom. Centr., 1906, t, 1176 — 1177. 

The seeds of the leguminous plant, Mucuna capitata, Dc., 
known ns ” kratok ” beans and in the Dutch Indies os 
“ Beiigoek,” yield to petroleum ether 2*08 }ier cent, of a 
yellow fattv oil yielding tlio follow ing numbers Oil from 
fresh seeds- Sp. gr., 0-865; solidifying point, 3-5® C. ; 
m. pt., 16° C. ; Zeiss butyro-rofractometor reading at 
25° C., 66-2 scale divisions; acid value, 6*72; siuionifioa- 
tion value, 178-22 ; iodine value, 103*95 ; Keichert- 
Meissl value, 0-77 ; m. pt. of mixed fatty acids (oleic (?), 
palmitic and stearic acids), 37° C. ; saponification value 
of fatty acids. 195-6 ; iodine value of fatty acids, 1 12*9 ; 
in. pt. of acetylated fatty acids, 24° C. ; acetyl-acid value 
of fatty acids, 145-7 ; acetyl -saponification value of fatty 
acids, 260*95. Oil from seeds two months old: 8p. gt., 
0*8700 ; acid value, 32*75 ; saponification value, 184*76 ; 
iodine value. 98*6 ; saponification value of fatty acids, 
187*7 ; iodine value of fatty acids, 107*53. — A. S. 

Wax of Rhaphia ruffia, H. Jumelle. L’Uniou Pharm., 
1900, 47 , 69-61. 


Copper ; Process for the dectrohjtic production of . 

J. A. W. Borohers and F. E. Gunther, Aachen, and P. R. 
IVanke, Eislehen, Germany. Eng. Pat. 19,638, Sept. 
28, 1905. Under Int. Conv., Oct. 4, 1904. 

See Ger. Pat. 160,046 of 1904 ; this J., 1906, 897.— T. F. B. 

United States Patent. 

Lead ores ; Process of smelting . W. Valentine and 

A. G. Betts, Troy, N.Y. U.S. Pat, 816,764, April 3, 
1906. 

Lead-sulphtdb ores with the accompan 3 ring gangue are 
fused so as to form a matte and a slag, and the lead is 
separated eleotrolytioally from the matte, by bringing the 
latter into contact with a cathode in an electrolyte of fused 
sodium chloride containing sodium sulphide.— A, 8. 


The leaves of Rhaphia ruffia, stripi>ed of their upper 
epidermis to furnish the commercial raffia fibre, also yield 
a wax. The segments of the 8tripi>ed leaves are dried, and 
then beaten in a fine cloth, by which means a white powder 
is obtained. This is sifted and thrown into boiling water, 
when the wax melts and is separated. This wax is dull, 
dry and but slightly greasy to the touch ; it is brittle 
with a dull, smooth fracture, and is readily reduced 
to powder in a mortar. It resembles oamauba 
wax in general appearance. It is only sparingly 
soluble in chloroform, ether, petroleum spirit, cold alcohol 
and most other solvents, out is readily dissolved m 
boiling alcohol, from which it precipitates on oooling ; the 
precipitate, thrown on a filter, forms an unctuous mass. 
Dooming granular and friable on drying. Its sp. gr. is 
0*960 ; m. pt., 82° C. The melted liquid gives a mownish 
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wax on cooling ; if melted several times it becomes deep 
chestnut-brown, and has a lustrous surface and a sharp 
fracture. It melts in the flame without burning. The 
immelted part remains hard, and the fused portion does 
not mould well in the fingers and is not sticky. — J. O. B. 

English Patbnt. 

Soap ; Process for converting insdluUc into soluble 

soda soap or potash soap. P. Krebitz, Munich, 
Germany. Eng. Pat. 4092 a, Feb. 27, 1905. 
iNSOLtTBLX soap, obtained as described in Eng. Pat. 4092 
of 1906 (this J., 1906, 188), is treated with potassium 
or sodium carbonate in excess (2 to 6 per cent.) of the 
theoretical amount, which is stated to prevent soap being 
mechanically carried down by the subsiding calcium 
carbonate. The conversion is promoted by the addition 
of salt. The process may be carried out either by adding 
the insoluble soap graaually to a boiling solution of 
sodium carbonate, or by pouring the hot carbonate 
solution over the soap and boiling the mixture. — C. A. M. 

French Patent. 

Cooling apparatus for soap or other material . A. E. 

Boardman. Fr. Pat. 360,163, Dec. 7, 1905. Under 
Int. Conv., Dec. 9, 1904. 

t-SE Eng. Pat. 24,023 of 1904 ; this J., 1906, 1074.— T.F.B. 


Xni.--P1GMENTS, PAINTS; RESINS. 
VARNISHES ; INDIA-RUBBER. Ete. 

{Continued from, page 384.) 

(A.)— PIGMENTS, PAINTS. 

English Patents. 

Paint L. A. Dreyfus, New' Brighton, U.S.A. Eng. Pat. 
6872, March 20, 1906. 

See U.S. Pat. 780,348 of 1906 ; this J., 1906, 606.— T. F. B. 

Cdours ; Method of manufacturing oil . M. Hcrisson, 

Paris. Eng. Pat. 9480, May 6, 1906. 

See Fr. Pat. 342,560 of 1904 ; this J., 1904, 989.— T. F. B. 

Silicon monoxide [Pigment tf-r,] ; Manufacture of — — . 
H, N. Pritter, New York. Eng. Pat. 26,788, Dec. 22, 
1906. Under Int. Conv., Dec. 30, HK)4. 

To effect a partial reduction of silica to silicon monoxide, 
a mixture of the former with the neci'ssary jnoportion of 
carbon is heatc<l electrically in a closed furnace of either 
the resistance or arc type, jwovisjon being made for 
wthdrawing the carbon morK)xide gas as it is formed. 
“ This bursting out of the carbon monoxide gas from the 
point of reaction carries the silicon monoxide with it, but 
whether in a solid, ]i(|uid or gaseous state the inventor is 
not able to state ; ” in any case, a large portion of it, at 
least, “ is carried out of the region of reaction.” Pro- 
vision is made for trapping the silicon monoxide, as it 
escapes, in collection enarabors. The silicon monoxide 
thus produced is an extremely fine powder, which can be 
uaed, alone or in combination, as a pigment ; or it may 
bo pressed into bricks, with or without addition of 
alumina, magnesia or the like, to form abrasion wheels. 
A vitreous form of the silicon monoxide also sometimes 
occurs, which is distinguished from crystalline silicon by 
being a non-conductor of electricity. — E. S. 

Paint ; An improved . H. N. Potter, New York. 

Eng. Pat. 1279, Jan. 17, 1906. Under Int. Cbnv., Jan. 
26, 1906. 

fiUlcoN monoxide, Sn powder, is mixed dry with another 
pi^ent, ground and ineorraatod with oil or other i^nt 
v^icle ; or the order in which the ingredients are mixed 
may be reversed (see preceding abstract). — C. S. 


United States Patent. 

Paint and mmish remover ; Non-inflammable . 

C. Ellis, Assignor to Chadeloid Chemical Co., New York. 
U.S. Pat. 817,141, April 3, 1906. 

The paint or varnish remover consists of a waxy body 
mixed with a non-infiammable volatile solvent, together 
with other volatile solvents of less vapour tension, so as 
to give a predominant evaporative tendency to the 
former solvent, the proportion of wax not to exceed 8 per 
cent. A mixture of 2 parts of wax, 16 parts of carbon 
tetrachloride, 10 parts of JTain alcohol ana 1 part of amyl 
acetate is specified. — J. F. B. 

(B.)-RESINS, VARNISHES. 

French Patent. 

Linoleum^ oilcloth and similar material ; Machine for 

printing designs on . H. C. Shaw. Fr. Pat. 

360.309, Dec, 11, 1906. Under Int. Conv., Dec. 12, 
1904. 

See Eng. Pat. 27,037 of 1904 ; this J„ 1905, 1180.— T. F.B. 


(U.)— INDIA-RUBBER, Etc. 

Puhher from, CastilJoa elasfica. Quart. J. Inst. Commercial 

Research m Tropics, Liverpool Univ., 1906, 1, 101 — 119. 

Cultivation of Castilloa. — The yield of latex is proportional 
to the size of r tree rather than to its age, and i*^ def»endent 
on the soundness of the roots. Rapicl growth is favoured 
by large surface of leaf. As to spacing, it is recommended 
to set out stakes in 16 — 20 ft. squares and plant a circle 
of eight or ton trees around each. The weaklings having 
been cut down, there will be three or four good trees 
in each group when, after about six years, they are ripe 
for tapping. A variety of insect }>est8 attack the trees, 
the most important Insing a borer, probably the long- 
horn beetle, and a small bark beetle. Both these are 
dealt with by means of carbon bisulphide or gasoline. 

Tap'fnng for latex. — The arrangement of cuts generally 
adopted, eit., one at the base, one 5 ft. above the ground, 
and one inUTmediate, is uneconomical ; four cuts, the 
highest being 6 ft, above the ground, are recommended. 
Thre(> methods of tapping arts in use, viz., (1) making 
crude cuts with the machete ; (2) making a ring of 

incisions with a chisel about 1 in. broad ; and 13) cutting 
out V-shafied pieces of bark, stretching about lialf-way 
round, with a sjiecia] tool. Cuts made right into the 
wood do not heal completely ; but, on the other band, 
the same applies to cuts which do not reach the cambium. 
A larger yield of latex is obtained from cuts right into 
the cambium than from cuts almost into it. In the 
author's opinion, the narrower the cuts, the better. The 
latex flows best during the rainy season, and in the early 
morning. (Hips for collecting latex should not bo conical, 
since these are difficult to wash out, and they are hotter 
fixed to the tree by jmshin^ in the sharp eflge than by 
means of pins ; those now in use contain about 00 c.o., 
and are, if anything, too small. The first flow of latex — 
about a cupful — is followed by a slow ooze of less watery 
latex, whicli ceases in 15 minutes or so, and is removed 
with a Bjxwm or wdth the fingers. 

Manipulation of latex. — The collected latex is freed 
from bark and mud by washing. On shaking uji latex 
with water and allowing to stand, solid impurities go to 
the bottom, the water is blackened, and the latex rises 
to the top. This separation is ^atly delayed by the 
presence of mud. Repeated washing renders the rubber 
whiter and less sticky, but adds nothing to its strength 
or elasticity, wliilst it introduces the risk (1) of the latex 
refusing to separate out, and (2) of premature coagulation 
of the rubber. 

Coagulation and drying of rubber, — A useful method 
of preparing rubber from latex is to run the latter upon 
sheets of blotting paper and allow it to dry. Each sheet 
of paper serves to coagulate ten or more sheets of rubber. 
The author suggests, as an improvement on this process, 
pressure between two porous tilea Coa^lation may 
also be effected by boiling the latex. The resulting 
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rubber is apt to be uneven and contain an excessive 
quantity of moisture. Or, again, chemicals, e.g., alcohol, 
flulphonaphthol, acids, Ac., may be added to the latex. 
Alcohol is an excellent, if costly, coagulant; sulpho- 
naphthol is certain in its action, but makes a weak rubber ; 
flulphurio acid, lime-juice, sodium carbonate, and calcium 
chloride are somewhat uncertain and tend to produce 
weak rubbers. The coagulated rubber should be dried 
by artificial heat until completely translucent. 

MiaceUaneoue obeermtions. — Latex can be prevented 
from coagulating for a long time by the addition of 
Ammonia, which imparts a yellow colour to it. The 
“ black water obtained in the wasliing process is 
rendered brownish-red by caustic soda ana deep black 
by ammonia, whilst acids gradually bring down a yellow 
precipitate. Sugar bleaches the “ black water.” 

The yield of rubber from good six-year-old CaAtiUoaa 
may be estimated at half-a-pound jwr tree annually. 
Young trees and young parts of old trees give rubbers 
containing notable proportions of resin. As compared 
with Castillon, Hevm yields latex less freely, but resjKmds 
better to repeated ta]»ping. Its latex is cleaner, but 
coagulates much more easily ; the globules are so fine 
that they cannot be coagulated by the blotting-paper 
method. Caatilloa rubl>er, in the author’s exjK'rience, 
has greater strength and elasticity than Hevut rubber. 

— W. A. C. 

India-rubber ; Aiudyaea of some different brands of . 

D. iSpence. Quart. ,J, Inst. Commercial Research in 

the Tropics, Liverpool Univ., 190d, 1, 75 — 77. 

The rubber was finely divided, dried over calcium chloride 
at 55“^' C. until constant in weight, and extracted siKioes- 
sively with acetone and chloroform, the latter extraction 
giving the amount of caoutchouc. The samples of 
commercial rubber had not been treated in any way. 



j Name. 

Origin j 

Plant. 

Moisture. 

Resin. 

Rubber. 

Residue. 

— 



- - 

per cent. 

per cent. 

per cent. 

per cent. 

1 

Para, hard cure 

H America 

llemi brazUicmis 

14-30 

2-73 

71 -DO 

11-71 


I’eylon para 

(’ey Ion 

do. 

0-53 

3-93 

90*38 

5-oa 

3 

(k)ld Coast, hard lump , . 

Gold Coast 

Funtumm rJastwa 

8-74 

19-72 

69-22 

2-87 

4 

Gold Const, soft lump . , 

(iold Coast 

almost certainly 

Firus efantiea 

10-1)0 

17-71 

67-40 

4-24 

6 

Pard rubber 

Gold Const 

Hevm brazUieims 

0-27 

2-31 

93-92 

3-.30 

0 

Gold Count. niHBers 

Gold Coast 

F elantiea 

H-HO 

1 4-12 

82-64 

4-78 

7 

Firm Vogcllii rubber .... 

Gold ('oast (Aburii 

\ Ficus Vouehi 

0-30 

3S-37 

63-70 

0-90 

S 

Rangoon 

j liurma and Annani 

Firm elantica 

0-5K 

0-81 

84-63 

8-16 

0 

Lagoa lump 

1 Lagos 

Fnutumm eimttca 

3-40 

lO'.'iO 

80-88 

6-89 

10 

Lagos root 

Congo root 

' Congo ' 

Landoluhia Tholloni 

3-00 

1 3-34 

73-35 

23-61 

11 

Congo 

do 

2-30 

1 7-02 

83-00 

7-74 

12 

a Sierra Leone niggers . . . 

j Sierra Leone 

Fvniunnii elastica 


1 5-54 

80-46 

0-06 

13 

b do. 

1 <io 

(probably) 

Landolphia 

2-9 

i 4-97 

66-. 50 

26-4 

U 

Pernambuco scrap 

^ Pernambuco 

Hancvrnia apeciosa j 

4-8 

1 4-36 

68-76 

32-31 


Itncoatiara, but exclusive of rubber from neighbouriitg 
countries sliipped from the ports of Amazonas and PorA 

[T.K.] 

French Patents. 

\Iiuhhcr substitute] Materinl ; New unattacked by 

acids, for covering metaltic and other casings. P. Lacol- 
longe. Fr. Pat. 300,287, Feb. 18, 1905. 

Stearin E pitch (90 to 80 per cent.) is melted together 
with ceresin or ozokerite (10 to '20 per cent.) at a tern- 
IMirature below UO" C., after which powdered picric acid 
{2 to 4 j>er cent, on the pitch) ia stirred into the moss. 
The temjierature is thou raised to 12$'^ C., with constant 
stirring, and the heating continued IdT some time ; the 
temperature should never rise heyon^ 180'^ C. during this 
time. The mass is then mixed wftli various powders or 
fibres and the heating continued nt from 130® to 140® 0., 
as in the vulcanisation of mixture obtained 

is moulded into sheets Anapes as desired, 

*~-A. G, li. 

Rubber, gutta-percha, balala, dhe ,* Ptnecss for treating the 
milks or lactiferous juices of — t— to permit their transport 
in a liquid condition. L. Mofipp. Fr. Pat. 30O,B24y 
Feb. 20. 1906. 

Sex Eng. Pat. 7694 of 1906 ; this J., 1906, 82,«-T. F. B. 


The resins from Nos. 1, 5 and 9 wore soft and glue-like 
or oily, whilst those from the other samples were more 
or l('Hs hard. — C A, M. 

Rubber ; Influence of duration of cold vulcanisation upon 

tensile strength and elasticity of Pard . R. Ditinar. 

Gnmrni-Zeit., 1006, 20, 678 — 679. 

Strips of Pari rubber, 5 cm. by 3 cm. by 7 mm., were 
carefully dried and vulcanised by immersion in a solution 
of sulphur chloride in 80 times its own weight of 
carbon bisulphide. The vulcanised strips were imme- 
diately washed with a weak solution of sodium carbonate, 
and then with warm water, and dried for two days in a 
desiccator over calcium chloride. The breaking strain 
and elongation of the test pieces were then determined 
across a section 3 cm. by 7 mm., a strip 1 cm. long lietween 
the clips of the machine being iisod. The variation of 
strengtli and elongation with the length of time during 
which the sample was immersed in the vulcanising liquor 
is shown by the following figures, which indicate a 
maximum of strength at five minutes’ cure, followed by 
a minimum at six minutes, and maxima of elongation at 
three and nine minutes’ cure, with a minimum at seven 
minutes;— 


Sample. 

1 

1 1 

Duration 
of cure. 

Breaking 

itraln. 

Elongation. 


mJn. 

kilos. 

cms. 

1 

! 1 

14 

8-6 

2 

1 2 

1 16 

8*0 

3 

1 3 

16*2 

1 8*0 

4 

1 4 

16-62 

6*6 

6 

6 

16*26 

6*0 

6 ! 

6 

12*0 

8*8 

7 i 

7 

16*0 1 

8*7 

H ! 

8 

1 16*25 

8*8 

0 1 

0 

1 16-6 

7*4 

10 

10 

1 18-6 

6*2 


The nnvulcanisod strip broke at 7 ‘6 kilos., and had an 
elongation of 2-2 cm. Even the strip cured only one 
minute was therefore much stronger and more elastic. 

-E. W. I.. 

Rubber exports from Mandos and Pard. Bd. of Trade J., 
April 19, 1906. 

The following are particulars of the exports of Beringa 
rubber from the Ports of Marnios and ParA during the 
years 19(H and 19(K5 ; — 



1904. 

1905. 

Seringa 

Rubber. 

j Quantity. | 

Value. 

Quantity. 

Value. 

Fine 

Medium 
Sernomby . . 
Caucho .... 

Kilos. 

14,972.000 

2.471.000 

7.430.000 

3.632.000 

£ 

6.645.000 
, 988,000 

1.910.000 
943.000 

Kilos. 

16,473,000 

2.766.000 

7.610.000 

4.726.000 

£ 

8.460,000 

1.269.000 

2.108.000 
1,867,000 

Total .... 

28,606.000 

10.486,000 

1 31,476,000 j 

1 3^234,(100 


The above figures are inclusive of rubber shipped from 
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Cl. XIV. -tanning. See. Cl, XV. 


XIV.— TANNING. LEATHER. GLUE. SIZE. 

{Coniirnttd from page 384.) 

Tavnin-contmuing suhstnnees ; Examination of some . 

J. Sack. Tii8j:>ectio van den Laiidboiiw in West Indie. 
Bull., No. 5, 1—8. Chein. Centr., 190«, 1. 1100—1107. 

Mangrove {Rhirophorn Mangle). Tlie older plants con- 
tain more tannm than the younger ones The dry 
substance of the bast contains u]» to ‘24'5 tier cent, of 
tannin. The ba.s( was finely ground, repeatedly extracted 
with cold water, and the filtered, deep red solution treated 
with lead aeidate till a white precipitate began to be 
formed. After again filtering, a further quantity of lead 
acetate was added, and the white precipitate thus 
obtained was suspended in alcohol and frc'ed from lead by 
means of hydrogen sulphide. The filtrate from the lead 
precipitate was evaporatisl with exclusion of air, and was 
found to contain the reddish-brown tannin, r24H2«tll2* 
easily soluble in water and alcohol, but insoluble in ether. 
On heating with sodium acetate and acetii! anhvdnde, the 
tannin yielded a mono acetate, Co4Ho.,On-^’:;^^,s^b m. pt. 
2i)5‘^ the tannin probably first forming the anhydiide. 
C24H24.OJJ, which thmi rencti'd with the acetic anhydride. 
On treatment wifli water containing hydrochloric acid, 
the tannin yielded a “ tannin-red.” according to the 
equation, ‘2C»4H2oO|jj' SHoO^- Manharhlak 

(Leeythi samara Aultl ) from iSurinam. The bast of this 
]>lant yii'lds only a few ])er c(*nf. of tannin, but contains 
also a white substance ]»oHseHsing the charnoteiH of a 
saponin, (kmnharhlak {liigavia maqnalis. P,C\) The 
bast contains 21 ]i('r cent, of matter soluble in water, 14 
per cent, of tannin, and also 8n]ionins. The bast of 
Krapfta {('arnpa guyaiieufits) contains 11 ])er I’cnt. of 
fioluble substanci's and r> per cent, of tannin The bast 
of Cassia fforida, ]'aht contains 54*8 per cent, of W'ater, .3'4 
per cent, of ash, fed ]ier emit, of matter soluble in watiu. 
and 2*5 ])er cent, of tannin. The dried husks contain 
10 fier cent, of tannin, and thi' seeds, 10*2 per cent, of 
water, jier cent, of ash and 44*7 per cent of oil. — A. fs. 

Kt^olish Patent. 

Tanning of hides and skins. ,T. BivhVe, P. Verronl and 
A. Bonvier, Lyons, Fiance. Kng. Pat. It),312, Aug. 10, 
19015. ' i 

See Fr. Pat. 350,020 of 1904 ; this J.. 1005, 102.3.— T. F. B. , 
IGNITED States Patent. 

Tanning leather ; Apparatus for . H. de Marncffe. 

Liege, Belgium. U.S. Pat. 810.070, April 3, 1900. ' 

See Fr. Pat. 339,428 of 1904 ; this J., 1905, 284.— T. F. B. ' 
Fkknch Patent. ' 

j 

Hides, leather, ifc. ; Process of treating , F. J. ' 

Oakes. Fr. Pats. 359,8.38 and 359,8311, Nov. 27, 1905. ' 
Under Int. Conv., Dec. 12. 1904 and March ,31, 190.5. ' 

See U.S. Pats. 798,293 and 798,294 of 1905 ; this J., 1905, ! 
1023.— T. F. B. * ^ 


XV.— MANURES, Etc. 

{Continued from page 384.) 

Phosphate exports from Christmas Island. Bd. of Trade 
J., April 20, 1900, 

The following particulars, taken from the Annual Report 
on Clmstraas Island for 1905, show the quantity of 
phosphates shipped from these Islands during the five last 
years 1901. 42,125 tons ; 1902, 61,179 tons ; 1908, 70,096 
tons ; 1904, 71|757 tons ; 1906, 97,952 tons. [T.R.j 


■MANURES, &c. Cl. XVI.— SUGAR, &r. [Msy 16 , leod. 


United States Patent. 

Nitrogen ; Process of preparing, growing and dis- 
tributing organisms which fix or gather atmospheric — — . 
G. H. Earp-Thomas, Wellington, New Zealand. U.S. 
Pat. 810,860, April 3, 1900. 

A NoDTTLE from tt leguminous plant is thoroughly cleansed 
and sti'rilised ; it is then fractured under aseptic con- 
ditions, and the bacteria thus obtained are mixed with 
sterilised water. A portion of the milky fluid is trans- 
ferred to a culture medium which is substantially free 
froui mtrogen, the culture is developed and rc-iuocuiated 
m distributing packages also containing a non-nitro- 
genoua medium. When the bacteria have developed, 
the packages are sealed up. A suitable medium for those 
bacteria I’onsists of 14 grm.s. of wood ashes, 20 grms. of 
shiedded agar, and 35 grms. of maltose in 2210 c.c. of 
water, — J. F. B. 

XVI.— SUGAR, STARCH, GUM, Etc. 

{Continued from page 385.) 

Pcetioots , Pete rin in at ion of sugar in Italian . 

K. \’iviuTH and I). Uali'ati. Bull. Assoc. Chiin. Suer. 
List., 1900, 23. 1010—1020. 

On many sides thi'ie i.s an inclination to adopt Pellet’s 
cold aqut'OUH digestion process for tlie (h'termination of 
sugar 111 beetroots in })refcrence to the alcoholic process. 
Pellet’s ])rocess eonsists m dige.sting the normal weight 
of rasped pulp with cold water and diluting to a total 
volume of 201*35 c.c. after the addition of 5 — 7 c.c. of 
basic lead acetate solution of 30' B., c\hausting tlie air. 
if necessary under vncmim, tiltering, and adding two or 
three drops of acetic aenl to the tiltrate. The authors 
: have examined this iirocess comparatively with the 
j alcoholic processes ami have obtained absolutely con- 
cordant results, even when tlie ratios of sugar to non-sugar 
I were very ditferent. They linil that the obj(‘etion urged 
I against aqueous digestion, viz., that optii^ally active 
I non-sugar components are ])resent m the tiltrate, is not 
j valid. These substances arc ehminati'd by the basic 
' lead acetate as efliciently as by alcoholic digestion. In 
I einjiloying the " ra])id ” processes of Le Docte and 
Kruger (see Pellet, this J,, 1890, 740) for Italian boot- 
' roots, tin* authors find a constant error of 0*20 — 0*36 per 
(•cut. of sugar too low'. Processes of this sort are based 
on the assumption that the average proportion of juioo 
in beetroots is constant ; but Italian beets in the fresh, 
state appear to contain a somewhat excessive proportioa 
of juice. In order to obtain a total volume of liquid 
of 109 e.c. in these jiiucesses with Italian beets, it is 
necessary to add 70’.32 e.e. of basic lead acetate solution 
to 20*048 grins, of }>nlp instead of 78*14 c.c. as prescribed 
by Kruger, — J. F. B. 

Sugar cane products ; Fermentation of . T. A. 

Browin', juii. J. Amer. Chem. Soc., 1900, 28 , 453 — 409. 
The juice of the green tops of the sugar cane contains 
invertase, which brings about a gradual inversion 
of the sucrose in the ('ane after it is cut, niiless 
the tops be removed at the same time. The sugar cane 
also contains oxydases and catalaw^s, sometimes called 
reductases. If an OKidisable substance, such as qninoL 
(hydroquiuoiie) be added to raw cane juice, a rapid 
darkening, due to the oxidation of the quinol by the 
enzyme, takes place with absorption of oxygen ; the 
oxidised product possesses antiseptic properties capable 
of preserving the juice for weeks. In tlie cane, the 
t«niiin8 play the same part as the quinol ; fresh juice 
from raw cane darkens rapidly, and the number of bacteria 
per c.c. either decreases or only increases slightly dunng 
the first few hours, whereas in the juice expressed from 
steamed canes the number of bacteria increases rapidly 
from the first. When a living cane is injured, the siiface 
of the wound gradually darkens owing to the above 
action, and the wound remains free from signs of fer- 
mentation ; but with frost-bitten or sterilised canes, 
the surface of the injury is soon attacked by moulds and 
bacteria. In the living cane the activity of the reductasea 
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events the diffusion of the toxic oxidation products, 
borated for protective purposes at the injured surface, 
m diffusing into the cane. The most oonimon fer- 
intation of raw cane juice in Louisiana is tiie vibcoub, 
icilaBinous or niannitic fermentation, produced by 
ucoiwstoc. This is an anaerobic fermentation, and the 
ce is rapidly bleached. The visrous product 
a gum called dextran possessing a specific rotatory 
wer [oId-SOLH®. The presence of this gum 
the juice of fermented, frost-bitten canes may cause 
ors in analysis, and, in the case of syrups, may 
impression that starch-syrup has lieeii added. Man- 
ol can generallv be isolated from tbe fermented jmees. 
her products of aiiar-robic fermentntions oceurniig m 
[i factories are sulphuretted hydrogen, hydrogen and 
‘thane ; serious explosions of these gases are not 
hnown. Among the aerobic fermentations winch the 
thor has experienc ed, that due to the eellulose-produeing 
mient, B, xylinuw, is mentioned. 'I he dried ee 1- 
L^mhranes produced by this haeterium consist essentially 
cellulose; they contain only 0-2 per cent, of nitrogen, 
d according to tlie author, do not contain chiiinc. 
le scums and deposits from most fermented juices 
ntain maiman. riiitino is a very imiiortant con- 
ituent of the scums which form every year on the surlace 
molasses left over in the “ hot room.” and which are 
odneed by a species of Vitwmycvs. These scums a so 
ntain about 27 per cent, of fat, whic'h closely resembles 
itter-fat in many of its characters. Imt which eoulains 
very Ingh proportion ot free acid, owing to lipolytic 
tion. 'Phli author has frc'queutly observed the presence 
Hcet vlni(‘thvIcarl)inol in fermented juicm‘h; tins apjs'ais 
, be formed ^whenever alcoholic fermentation is arre8tc‘d 
f oxidising or acid-{irodu<-ing bacteria. Molassc's and 
/W sugars are not exempt from fermentative attaeks, 
Inch, howevc'r, are confined to tlie siiiiace, iifierc 
ifticient hygroscopic moisture may be attracted to 
lute the h(|\ii,d to an extent which jicrmilh of the dcvelop- 
ent of organisms. — .T. F. Ji. 

ugar juicca ; Funk's firocfss \ Ktt^sclguhr] for deft'caling 

. Jirandt, 3’ldtze and Scliul/. Z. Ver. dciitsch. 

Zuckcrind., 190ti. 90- h3. 


ture amountB to 3-— 4 per cent, of the total ^lume, and 
that, at a temperature of 85® C., the oondeuBed liquids have 
been found to contain as much ae 2*5—5 grms. of sugar 
per litre, it will be understood that the loBses from this 
cause may be very considerable. The volatilisation oi 
the sugar probably occurs in the form of minute vesicles 
of juice carried in suspeiision in the vapours. When a 
10 per cent, solution of sugar was distilled in a tlasK. 
care being taken to trap the vapours, no sugar could be 
detected in the distillate.—,!. F. B. 

Buqut : Frizes for the. npj)lic^Mion of to imiustrud 

fiurposeM. Bd. of Tratle J., April 2fi, lOOfi. 

The Frencli Syndicate of Sugar Manufacturers has voted 
a prize of lOO.tKX) frs. (about 4000^.), with a view to 
stimulating research for new uieihodH of employing sugar 
for industrial purposes. The condi+ions of the compe- 
tition arc a^ follows:- - , , i i 

1. The new application of sugar must be made solely 
for imlustrial purposes, not for the manufacture of any 
form of food. . 

*2. The invention must give rise* to an uiereasea 
consumption in France of not lo.sa than 100, (KX) tons of 
refined sugar. 

'Phe prize will he awarded to the inventor as soon as 
the French omeial statistics prove that tbe now application 
of sugar has brought about an increased consumption of 
HMMXhO tons in twelve months. 

If it shoubl appear necessary to lower or abolish the 
sugar tax lu order to promote the success of the invention. 
tlu‘ Syndicate will use every endeavour to obtain a rebate 
on (he sugar used in the new industry. [i.H.] 

Suufir * Jiiductwn of German eicisr. dutg on . Bd. of 

Trade J., April 19, 190fi. 

RESi'Li'TioN has been passed by tlie Reichstag recom- 
mending the bitrodnctioii during tlie present Session of a 
Bill to reduce tlie exi iae duty on sugar from 14 to 10 marks 
j iKT 100 kilos, (from 7^. to f>.s. per cwt.). 

Should this measure be passed, the import duty on sugar 
; (which consists of the excise duty, the “ surtax ” of 4 marks 
! 40 i»tg. on raw' sugar and 4 marks 80 jifg. on refined sugar) 

, will bo correspondingly reduced. [T.R.J 


unk’s process for defecating sugar juiceH effects an 
lononiy in the Unie-consuinption by substituting for a 
ortion of the lime generally euiployeil, a smaller pro- 
ortion of kiesclguhi free from iron, which is ehcajicr. 1 he 
leselguhr is added to the crude juice, the temperature 
f which at the time of the addition must ho about WC. 

-1 cases ill which it has previously been necessary to use 
tier cent, of lime for defecation in tlie ordinary uiamier, it 
as been found that, with the use of 0-()5— 0*1 per c ent, 
f kiselguhr in the hot crude juice, I per cent, cjf lime 
dll suffice for the subsequent defecation. Saturation is 
arried out in the usual manner. No differences could be 
bserved in the ajijiearance and compo.sition of the juices 
nd subsequent products from tlie two processes. In 
ddition to an iiiiportaiit economy of lime, the kieselguhr 
rocess offers advantages in the filtering and prcsMiig, 1 
ho quantity of scums is less, and consoqiienlly the cjuantity 
f dinite washings is rcMluced ; there is a saving ol space, 
wing to the smaller iiumiter of filters required, and 
here is an economy of filter-cloths. Owing to t he smaller 
roportion of lime used, the time required for saturation 
c cui’tailed.— J. F. B. 

'ugar ^nnnnfncture ; (^nnnticcd sonro' of loss of sugar in 
— ^ . B. Pellet. Bull. Assoc, (’him. Suer. Dist., IIMMI, 
23, 991—994. 

author recorcis a source of loss cif sugar which 
akos place during its manufacture or refining. This loss 
5 akmdof “volatilisation” which occurs whenever the 
team rising from hot juice, massecuites, or from the 
lontrifugals escapes into the open air, the vapours from 
vhioh, when inlialed, are noticed to have a sweet tlavour. 

;t can he demonstrated by holding a clean tlask tilled 
vith cold water in the escaping vapour and by testiiig 
he liquid thus condensed, by the a-napUthol-sulphurio 
mid reaction. When it is considered that the free 
ivaporatio'' from the hot liquids in the course of manufao- 


Sugar mixtures : Analtfsis of . C. A. Browmo, jun. 

XXlIt., page 440. 

Umted States Patent. 

Crust alii si fig sugar, <i’r. ,* Method of . V. H. Schutze, 
Riga. Rus-sia. T.vS. Pat. 817,910, April 3, 19t}0. 

See F.ug. Pat. 3792 of 190,5 ; this J., 190,5, 808,- T. 1. B. 
French Patents. 

Grained sugar from syrups spun from the hrst-fet mas^- 

euites ; Process for making . W. Raabe. Fr. 

Pat. 359,714, Nov. 24, 1905. 

The syrups spun from the maHsecuites of the first jet are 
diluted with water t > a density ot OtP — 80® Rrix., so as to 
bring tliem to the same concentration ns the original 
Hvrup from which the first massecuito was boiled. The 
HVrup is then heated and filtered and treated with a 
quaiititv of lime equal to 0*04 — 0*1 l)er cent, calculated 
on the beetroot eiiuivalent of the syrup. The defecated 
liquor is then saturated in a continuous apparatus nith 
sulphur dioxide until its alkalinity is reduced to the same 
l>oiut as that of the sjTup from which the first raasseomte 
was boiled (i.c., 0-04-~0'07 per cent. ). The syrup is filtered 
and boiled to massociute in the usual maiuior. This 
second product is stated to be of a purity oiiual to that of 
the first product,— J. F. B. 

' Btarch [“ Amyloid ”] mhich gives liquefied pastes when 
heated vdth basic substances Preparation of — ♦ 

1 J. L. Wolff. Fr. Pat. 300,091, Dec. 5, 1905. 

^ Stabch, 25 kilos., is treated at the ordinary tomjierature 
for an hour and a half with 50 litres of a solution oou- 
taiuing 2 — 4 parts per 1000 of potassium bio^oma^, 

I and about 15 per cent, by weight of sulphuric acid. Tno 
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■tarcli ie then wanhed until the exoese of acid is removed^ 
and is dned at a temperature of about 30® C. If desired, 
the bichromate may be replaced by half its weight of 
permanganate. Starch thus treated mves a paste which, 
when heated in presence of traces of basic matter, c.g., 
with ordinary water, becomes Iluid and transparent. 
The liquefied pastes gradually gelatinise when cold, but 
are re^ily re-liquelied on heating. If the product of 
the oxidation be washed with distilled water instead of 
water containing traces of basic substances, and dried at 
30® (\, it may be converted into “ soluble starch ’ by 
heating in the dry state at 80® — 100® t\ for a few hours. 

— J. ¥. B. 

(.Jerman Patent. 

Sugar solutions ; Process for the purification of 

1. Schetke-Ratlav, geh. lloliechner. (ier. Pat. 100.306, 
Jan. 22, 1905. 

The sugar sedation is treated with a nudallic i»ulphato. 
for example, ferrous 8ul})hate, and then with a metal, 
such as zinc, in a fine state of division, the metal being of 
such a nature that it will cause the displacement of the 
iron from the sulphate in the form of hydroxide, with 
the evolution of hydrogen, whilst itself combining with 
the sulphuric acid. The metallic hydroxide thus pro- 
duced forms insol ubl(' compounds with the impurities 
present in the sugar solution, whilst the hydrogen exerts 
a bleaching effect.— A. S. 

XV11.-BREW1NG, WINES. SPIRITS, &c. 

{Continued from, page 387.) 

Malt-kilning ; Sotes on [German syeteml — H. 

Kropf. Woch. f. Bran., 1900. 23, 109—171. 

The chief conditions for an ideal kiln qrc : ]X‘rfcct 
independence as regards tem}>cr«ture and draught of 
the upjier and the lower hurdle-floors ; uniform tem- 
jierature and humidity of the air at all parts of the floor ; 
rapid removal of moisture from the green malt at a low 
temperature. The author has devised a two-floor kiln 
answering these requirements, in combination with a 
"Winter’s | withering floor in the uppermost part of 
the kiln. For the first six hours of the kilning, the air from 
the kiln proper is not jiassed to the vvitheiing floor, since 
it is too heavily laden with moisture. The withering 
18 done at this time with fresh air from the furnace room, 
which is slightly warm, supplemented, if necessary, 
by a small propoition of hot air trom the healing chamber. 
Afterwards, when the malt on the up|>er hurdle is m*arlv 
dry, the exhaust air from the kiln projnir is passed througL 
the withering hurdle, the supply of i-ooler air being also 
maintained in order to avoid a teinperalnre above 30® C. 
m the withering malt. In this way the green malt 
retains only 20 — 23 jier cent, of moisture after J2 hours’ 
withering and is then loaded on the upiier kilning hurdle. 
The independent regulation of the temperature on the 
upper hurdle of the kiln is effected by an arrangement 
of perforated pipc*s in the form of a net-work immediately 
below the hurdle. Those pipes can be made to supply 
either cool, fresh air from the furnace room or hot air 
from the heating chamber, as desired. Tlie curing process 
on the lower hurdle is effected generally with only a 
small draught, since after treatment on the upper hurdle 
the malt only retains 6 — 0 per cent, of moisture unless 
the evaporation has been nurposely retarded. 

For high-cured, pale malts, the withered malt is dried 
on the upjxjr floor at a temperature not exceeding 60® C., 
the evaporation being accelerated by a full supply of cool 
air through the perforated pii>cs. The rapid removal 
of the moisture at a low temperature, both on the withering 
floor and on the upper kilning floor, enables the malt to 
withstand a higher temperature on the curing floor without 
loss of paleness ; curing is finished at a temperature of 
80® — 88® C. for the last four hours. For dark, highly 
aromatic malts, the withered malt, containing 20^23 
' per cent, of moisture, is heated as soon as possible to a 
temperature of 67® — 70® 0. on the upper floor of the 
kilo, by dosing the oool air inlets and thereby curtailing 
the evaporation. Under these conditions sacchari- 


fication takes place, and can be regulated to any desired 
extent without affecting the mellowness of the endosperm. 
Afterwards, the cold air inlets are opened and the malt 
is dried off at a lower tempcratiu*e, finally being cured 
and aromatised on the lower floor at a temperature of 
100® C. By varying the temperature and rapidity of 
evaporation on the upper floor, r* modification of the 
malt which may be desired can be obtained with certainty. 

— J. F. B. 

Malts and leers; The nitrogenous constituerUs of . 

R. F. Evans. J. Inst. Brewing, 1906, 12, 209 — 223. 
The nitrogenous constituents of the wort are of the highest 
importance m determining the character and qualities 
of the beer, and although the nature of these is probably 
iiifliieneed most decisively by the nature of the barley 
and the process of maltmc, it is possible to control them 
to tt certain extent m the mashing process. Given a 
wfirt containing a certain proTiortion of nitrogenous 
matters uneoagulated by the boiling process, the brewer 
has to ascertain what proportion of these is removable 
by the yeajst during primary and secondary fermentation, 
and what proportion is incapable of removal. The 
removable nitrogenous matters oi yeast nutrients may 
be divided into readily available nutrients and those 
which are only made "available under starvation con- 
ditions when all the matters of the former class have 
I been removed. U’he brewer can control these relations 
by diluting the total nitrogen supply by the addition of 
I non-iiitrogenous extract in the form of pure sugar. In 
I this way, the author found that the percentage of the 
I total nitrogen present, removed by the yeast during 
primary fermentation, could be varied between 29 and 
42 per cent, iimhir thi' conditions chosen. The most 
favourable result was obtained A\heii the latio of available 
yeast niitneiit to h.rmenfahle extract was about 2:100. 
Further dilution tended to debilitate the yeast m con- 
sequence of the extra work entailed iqiou it. Moreover. 
wlu*n a vigorous secondary fermentation is required, 
it is desirable to leave some of the less readily available 
; nutrient for the yeast at that stage. The nitiogenous 
i matters remaining in the beer and incapable of serving 
I as yeast nutrients, either in primary or secondary fer- 
mentation. may he of two classes : (a) the permanently 
and entirely soluble matters, which are perfectly stable, 
ami which contnbuU^ to the flavour and “ head retain- 
ing qualities, l>eing valuable factors in the “ character ” 
of the beer, and (b) the unstable, “ high tyjxi ” albuminoids 
which are very near the coagulating point, ready to be 
deiMisited as a " haze ” when any change in the condition 
of the medium occurs. The unstable forms are cajiable 
of being measured to some extiuit by the addition of 
tannic acid to the beer previously neutralised by shaking 
it with chalk and determination of the nitrogen in the 
precipitate. Tlieir presence is probaldy connected with 
the origin of the barley, foreign barleys being .superior 
in this respect to English, and with faulty method!? 
of malting and storage of the malt. The actual 
quantity required to produce a “ haze ” is probably very 
small, about 0‘24 oz. per barrel, and it should not be 
impossible to find some natural means of eliminating 
such small quantities, other than by chilling and filtering. 

— J. F. B. 

Extracts [Brewers'] ; A study on . Part J. W. F. 

►Smith. J. Inst, l^rewing, 1906, 12, 229—261. 

It is well luiown that, the finer the grist the higher is the 
yield of extract obtained ; the only difficulty standing 
in the way of the utilisation of this advantage lies in the 
danger of “ set ” mashes, or clogging of the bod during 
the running off of the wort. For milling fine grists the 
author prefers smooth rolls of chilled cast iron, one of 
them being mounted on yielding bearings, set at distances 
ranging from 1/20—1/70 in. apart, the yield of extract 
being greater the closer the rolls. The different molts 
intended for the brew should be intimately mixed 
together, and then screened to separate the small corns, 
which should be ground separately in a smaller mill. 
A distinct advantage is gained by heating the malt to 
140® F. on the Min, 24 hours before milling. With fine 
grist, an efficient admixture of the grist and mashing 
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liquor is a prxmo ©Sientiol requiring speciiU care. An 
■external mixing machine is of great utility for this 
purpose, the speed of travel being carefully regulated. 
The slower the rate, consistent with proTOr mashing, the 
better are the subsequent effects. With regard to the 
important question of the dimensions of the mash tun, 
the factors of depth of goods, drainage and yield of 
•extract are closely allied, especially in relation to 
sparging. The ideal depth of goods in a 16-foot tun and 
at the finish of mashing with two barrels per quarter, is 
about 65 ins. wet dip. During the first qviarter of the 
time occupied in filling the coppers it is best to allow 
the depth of goods to sink about 4 ins., making up for 
tile contraction which occurs in the volume of the malt 
residues. The ratio of liquor to malt residues should 
be kept approximately constant, or a definite and regular 
rate should be adopted in the fall of the goods, violent 
■changes being avoided. Deep mash tuns are not suitable 
for fine grist mashes ; large, sliallow tuns give thinner 
deposits of impervious material, ihougli they require 
Ticrhaps rather larger quantities of sparging liquor. 
The maintenance of a uniform depth of goods minimises 
the danger of “ flooding ” when the rakes arc worked 
slowly at half-time ; m tlio author’s opinion half an 
hour’s rest after raking, is honeficial, and increases the 
uniformity of extraction. — J. F. B. 

Yeast ; Mechanism of the acclimaUsalion of towards j 

sulphurous add. E. Pozzi-Kscot. Bull. Assoc. Chim. 

Suer. Dist., 1U06. 28, 1021—1022. | 

The author expre*<ses his disagreement with the con- { 
elusions of CimiJ {this .7., 1006, 102) that the ucclimatisa- 
tion of yeast towards the presence of sulphurous acid 
in the media is due to an oxHlining action of the yeast. 
Oimers conclusions are stated to he hasctl on erroneous 
experimental results. The author maintains that the 
yeast defends itself against the toxicity of sulphurous 
acid by a reducing action.” — J. E. B. 

Fermenting vats; raraffining of . B. Franzl. 

Letters on Brewing (Hantke’s), 1006, 5, 223 — ^■L4. 

The author writes favourably coiicorning the use of 
paraffined fermenting vessels, in which the lieer never j 
acquired a wofnly taste, whilst the clarification was ; 
always satisfactory. The beer has had no effect whatever i 
•on the paraffin, although, in some cases, a single coating 
has been used for five years,— T. H. P. 

Alcohol BUI in the United States. Chem. and Drug., 
April 28, 1906. 

The Committee on Ways and Means, which sat at ! 
Washington on March 30, authorised a favourable report 
on the Free Alcohol Bill, which removes the internal 
revenue duty from denatured alcohol for use in the arts 
And sciences. The Bill has the approval of Commissioner 
Yerkes, and it is estimated that the annual loss in revenue 
will not exceed 600,000 dels., and may not be more than 
300,000 dols. It is said that the Bill will be of weat benefit 
to manufacturers, and will afford an enlarged maxket for 
farm-products from which alcohol is made. The sale 
of denatured alcohol as a beverage or for liquid medicinal 
purposes is forbidden by the measure, under penalty 
of a fine not to exceed 6,000 dols., or five years’ in^rison- 
inent,or both, in the discretion of the Court. [T. R.] 


moistening or washing green malt for distilling purposes, 
and particularly for the manufacture of artinoial yeast, 
with neutralised hypochlorite solution, before use. 


Yeast : Methfd for tJie production of dry 
and C. Reiser, Munich, Germany. Bi 


. H. Halm 

ng. Pat. 11,468, 


Enolish Patents. 

Malt ; Preparation of ly means of chloride of lime 

or other hypochlorite salts. J. Effront, Brussels, Eng. 
Pat. 1639, Jan. 22, 1906. 

The claims made are for: (1) A method of preparing 
malt by adding to the steeping water a neutraliw4 
aolution ofj a hypochlorite and maintaining the proportion 
of chlorine in the steeping water during the whole 
operation at 0*6 to 0*7 grm, per litre by subsequently 
adding neutralised hypochlorite solution. (2) A modifi- 
oation of (1), consisting in treating the malt with 
neutralised hyjKKjhlorite solution during the germination 
firocess. (3) A farther extension, which consists in 


and C. Reiser, Munich, Germany. Eng. Pat. 11,468, 
May 31, 1905. 

See Ft. Pat. 348,673 of 1904 ; this J., 1906, 609.— T. F. B. 

Brewers' worts; Apparatus for codling . 

Daniel and G. Thornlev, Burton on Trent. Eng. Pat. 
19,724, Sept. 29, 1905.' 

The refrigerator for brewers’ worts consists of a closed 
casing containing a large number of superposed horizontal 
tubes over the external surface of which the hot wort is 
caused to flow in a very thin layer. The cooling m^ium 
is passed througli the interior of the tubes, which are 
partially filled with metal cores, so as to leave only a very 
narrow annular space through which the cooling meffium 
circulates. By thus reducing the body of cooling Uquid 
presented to the heated surface a more efficient inter- 
change of heat between the two liquids is obtained. 

— J. F. B. 

Briquettes; Manufacture of . [Utilisation of dis- 

tillers’ refuse.] Baron Armstrong. Eng. Pat. 6784, 
March 39, 199.5. 11., page 420. 

United States Patent, 

Pasteurising apparatus [for beer], C. H. Loew, I^akewood, 
Ohio. U.S. Pat. 817,495, April 10, 1900. (See also 
U.S. Pat. 808,668 ; this J.. 1906, 131.) 

I The apparatus for pasteAirising beer in bottles comprises 
a pasteurising chamber containing perforated trays, on 
I which the bottles are pocked, a spraying meohaiiisrn 
i within the chamber connected with a water-supply, and 
j means for gradually heating the water without inter- 
rupting its flow until a predetermined temperature is 
I reached and for maintaining that temperature. The 
sprayed w'^uter, after passing over the bottles on the trays, 

I is colloctAd in a drip-tank at the bottom of the apparatus, 
from which it is puinfaid to the water-heating chamber, 
w'herc it is again heated to the desired temperature b 
means of a steam pipe controlled by a thermostat. Means 
are provided for again returning the heated w'ater from the 
heating-chamber to the spraying devices, also for gradually 
lowering the temperature of the water when the piooess of 
pasteurisation is completed. — J. F. B. 

French Patents. 

Beer in bottles ; Process and apparatus for pasteurising 
. C. H. Loew. Fr. Pat. 360,177, Dec. 7, 1906. 

ISbb U.8. Pats. 808,668 and 817,496 of 1906; this J., 
1906, 131, and preceding these. — T. F. B. 

Beer ; Product and process for the preservation of — — . 

H. Canonne. Fr. PaL 360,107, Feb. 13, 1906. 

A PEODUOT , which is stated to ensure the perfect stability 
and preservation of beer, is composed of 90 ports of 
calcium carbonate, and 10 parts of ferric oxide. The 
mixture is used in the proportion of 60 grms. per ton 
of barley malt. For use, 100 grms. of the substance 
are suspended in 10 litres of water, and are added to the 
mash-tun when the mashing of the grain is three-quarters 
finished. — J. F. B. 

Fermentable liquids, particularly wines and spirits 3 

Apparatus for heuUing or cooling 8oo. Qudia 

et Ferras. Fr. Pat. 360,267, Dec. 8, 1906. 

The apparatus consists of a vessel containing water 
beneath which is a hearth, the chimney frodi which rises 
through the vessel and is surrounded to a considerable 
height by the water to be heated. The wine or other 
liquid passes through a coil immersed in the water luid 
surrounding the chimney of the furnace. When it is 
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required to cool the wine in order to arrest fermentation, 
the fire is extingnished and cold water is allowed to 
circulate tJirongh the vessel. — ,T. F. B. 

XVIII.— FOODS ; SANITATION; WATER 
PURIFICATION. & DISINFECTANTS. 

(Continued fro)ti page 388.) 

(J.)— FOODS. 

Bread* Alcohol io - — . O. l^ohl. Z. angew. Cliein., 
Ift(K). 19, ()(iS- ()G9. 

Thk distillations w«.>re oiVcctcd in a l*ivpij\’s digester of 
fvboiit'‘8 litres eapaeity. ttie <‘ov<*r of wliu h a pipe was 
fitted ooinnnmiratmg ^^itll a l-iehig eomlenser. I'lie 
charge eonsi.sted of ‘2 litres ot vater arnl IHM) grins, 
of bread, divided into .sinall (Mibes. 'I'iie distillate, 
ineasuritig aliont .^00 e.e., liad a stiong o.lonr of 
new bread, an acid reaction, and reijinred hl.'i e,e. of 
N/l-potaHsium hydroxide solution for neutralisation. 
Tlie united distillates (ahout 2 litres) from four eliarge.s, 
representing 4419 gnus, of bread, were saturated with 
Rodiuiu chloride and redistilled in a tlask fitte<l with a 
Hernpel still-head, until ahout half the volume had conic 
over. This was again saturafcil with sodium cliloride, 
reduced to half its hulk liy redistillatioii, ami this operation 
re|>eatcd until the final distillate measiirerl 12tt c.e. The 
latter w’ns then saturated with eiil<‘ium chloride and 
distilled. 'I'hc distillate, measuriiig Tid c.e., had a sp. gi. 
of 0*9885, corresponding to (i-tUi gnus, of alcohol ui JOd c.e., 
so that Idd gnus, of bread eontiiiiied d*d7r>3 gnn. of 
aloohol.--D. II. 

Acidf< ' Deiectiou nf .vnuic — — \}ior%r acul in milk]. 

V. Fastellana. XXlTf., page 445. 

(B.)-^SANITA'J'TDN ; WATER IT'KIFlFATlDN. 
E8(.L»SH Pvtents. 


object of preventing precipitating sul^tanoeR being 
throw'll and packed against the front wall of the vessel. 

— C. A. M. 

(C . )— DISINFECT ANTS. 

(lonl-tar oiU : Process for preparing dermal ologimily 

active, high -hailing . which do not darken. Knoll 

und Co. (ler. Pal. 160,975, May 31, 1903. 

Heavy coal -tor oils, of b. pt. 30f>° C. and upwards, are 
washed with acid and alkali in the usual way, and then 
treated once or more with several per cent, of concentrated 
sulnhunc acid at an elevated temperature, with or without 
addition of an oxidising agent : the product is then 
thoroughly washed with alkali, and distilled, preferably 
in vacuo, in an apparatus in wbieh it does not come into 
contact with base metals : this latter precaution is 
necessary to prevent the oils darkening on keeping 

—r. F. B. 

XIX.~-PAPER, PASTEBOARD, Etc. 
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I l^wcdish “ Kraft " paper from Adansonia fihr< . C. 
i Beadle and H. 1*. iSt evens. Paper ami J^nlp. 1900, 

' 25. h»r,. 

' The Adansonia hhre. obtained from the hast of the 
] Baobab tree, next to the Japanese tihres, probably one 
I of the most suitable tor making unhleiiehed papers of 
; the strongest quality. I'iic bast is chopped, boiled with 
j dilute soda-lye umli'r a pressure ot 3 —4 atinosnlieres 
, for eight t<i ti’ii hours, and is heateii to a “ wet ' pulp 
hetween hliiiit knives ; it does not lend ilselt to hleaching. 
Since the price of the bast delivered in England amounts 
to about JO.v. per cwt., and as the loss during the 
working up of the ])ulp is nearly .50 per cent, and the 
process ot jmiiiiifacture is an e.xpeiisive one. this filirc 
can. under present conditions ot eollcetion and impor- 
tation, only he em]>loyed tor certain very special purposes, 

I r.g.. for the maniitaet me ot emery-papers, Arc. With 
! organiHod production, howi'ver, tliere is a prospect of 
I lower prices in the future.— J. F. B. 


Water; Apparatus for softening and purifying - 
T. 11. Wollastoii, Manchester. Eng, I'at. 1.5,872, 
Aug. 3, 1995. 

Tjik crude water is delivered into the compartments of 
a tipping hucket or water-wheel. Tliis hucket is mounted 
over a trough divided by a cToss-partition, a portion of j 
the contents of the hucket being discharged on one side | 
and the otlier portion on the other side ot the partition. i 
The iKisitinn ot the hucket relatively to the partition is 
capafjle ot accurate adjustment, so tliat tlie projiortions 
of the contents falling on the two sides of the partition 
can he varied according to the hardness of tin* water. 
The water delivered on one side of the partition passes 
into the mixing chamber and clarifying lank, whilst the 
water ilelivered on the other side falls on a tray eontairimg | 
slaked lime, and thence down a pi|H" to the ^/ottorn of a i 
chamber in which it is clariticd by upward flow, and from ' 
which it emerges at the top in the form ot clear lime water. 
Wi'hieh jiasses to the renirlion cliamber in exactly the same 
proportions ns the hnoket was adjusted to deliver. iSoluhlo 
reagents are supplied, if required, by displaeeincnt of a 
regulated volume from a reagent tank by means of a 
reciprocating body operated by the niovcment of the 
buoKOt. t’lariticatiori, removal of troth, and final hltnition 
of the softened water are effected in the usual maimei. 

- J. F. B. 

Liquids [irofrrj ; Purifying apparatus for . C. 

Selimidt, VTenna, Eng. Fat. 1158, Jan. 16, 1906. 

The dry reagents for the precipitation are supplied to 
the water in a hne state of division and m the right pro- 
jportion from% tank by means of a conveyor- worm W'bich 
rotates beneath in a ohamlier with an outlet opening 
reaijhing not quite to tho bottom. The w oriu-conveyor 
may be dnven by the water to be purified, and may have 
threads in the opposite direction at one end, with the 


Cellulose and paper industry of Siveden. For. Off. Ann. 

Ser. No. 3509. 

The past year shows n great advance in botli the prices 
of sulphite pulp and tlie amount manufaetured. Tho 
former, which in 118.t3 were down at 0/. Is. 9J. f.o.b., rose 
in 199.5 to 8/. 0.y. Hd. ami njiwards. 

A number «)t new mills an* in course of creel ion, but 
tho w'orkshop strike has probably kejit hark some_()t them. 
Tlie yirogresy made by the suljJute industry will fbe 
seen from the following figures 1891, 24,iK)9 tons: 
1890, 62,tK)9 tons; l!101. 149,999 tons; 1995, 27U,(RK.t 
tons. 

Sulphate eellulose sliows no I'orrespomling increase, 
hut as regards juices it followed jiretty nearly tJiose of 
sulphite. 

The pajier industry on the whole did well during 1995. 
'I'ho mills were kejit fully occujiied and there was Buine 
jinprovernent in juices, esjieeially as regaids sulphatt* 
cellulose and strong pajicr.s. The lietier prices obtained 
for the above-mentioned kinds of pajier are ascribed to 
an ttgreeinent. made several years ago between the 
local maniifaclurers to prevent undue rivalry with each 
other, while makers of other jiajicrs, esjioeially suljilnte 
bag papers, paja^r for newspapers, and jiacking pajx'r, 
are said to be still indulging in the keenest competition. 
The export of jiHjH*r generally is steadily increasing. 
Of tho amount that is exjxuted, the United Kingdom 
af, present takes the largest share. So many new factories 
ai'e either jilannod or actually being eroctal that a ver\ 
conaiderablo increase is expected soon in the production 
of sulpliite cellulose. Of this increase it is calculatod 
! that about 100,900 tons more pulp will be exported 
annually in a half-manufactured condition, while a certain 
amount will remain in the country to be worked! uj^ 
intn paj^r. ^ 

The following table shows the amount of paper 
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exported from Sweden to the United Kingdom during the 
last throe years : — 


Year. 

1 

1 

Printing Paper 
in AoIIb. 

Printing Paper 
[ not In Rolls. 

j 

1908 

1 Cw'ts. 1 

472.116 1 

Cwt*. 

742,101 

1904 

586,926 ! 

792,300 

1905 1 

! 558,996 , 

842,462 


The total value of paper exported to the United King- 1 
doni during 190.5 is estimated at over 1,000,000/., to 
which may ho added a eonsidorablo amount of pulp 
sent to the British niarkots. [T.R.] ! 

CcUvIo^e and paper induatrii of Norway For. Off. Ann I 
Ser. No. 3555. ’ i 


The following are the figures for the (ixports of wood- 
pulj), cellulose, from Norway : — 



Quantity. 

! 

i 

Value. 


Average for 
1901-04. 1 
Tons. 1 

. 

1904. 

190.5. 

1904 

1905. 

oo(l"pu.lp““" 

Tons 

Tons. 

1 

i ^ 

£ 

Dry 

19 526 

18,39.5 

21,086 

1 66,433 

90.678 

Wet 

CpHuIosc — 

320,645 

1 

335,917 

321,822 

678,322 

689.267 

Drv 

109.650 

118,497 

, 130,093 

851,233 

1.071,872 

Wet 

14.43H 

14,928 

15,203 

' 53.905 

63.828 

Packing paper 

32.573 

33,100 

33.458 

i 307.661 

317,522 


The figures quoted from tlie oflioial statistics include j 
Swedish pulp and ( ('llulosc re-exported ; the amount i 
of Sv^edish cellulose thus treated has im reased considerably | 
of re'-eut years from 12,774 tons in 1901 to nearly 2S,(MM) 
tons lu 1903, tjiougli a slight droji to 23,0(K) tons ocouiTcd 
in 1904. 

The demand for cellulose has increased of late years; 
bettor priees have been roslised in 1905 than for several 
years jiast, and many of the makers in the Dram men 
district are said to have disposed of their production 
over 190G and 1907. The stocks at the end of the 
year are very moderate and luioes keep tirni. It is, 
however, to be questioned wliether this improvement in 
the cellulose industry will last, as tliere is a tendency fo 
build new factories. Two large new factories are reported 
in N«irway, while old factories arc being extended. Of 
tho now production at least 40,000 tons are ex]K*eled 
on the market in 190<1, and the iuereasc by the close 
of 1907 or early in 1908 is estimated at 150,000 tons. 

Tho high ]ii‘ices of mechanical wood-pidp which, owing 
to scarcity of water power, ruled during the winter ot 
1904-05, }iroved of no stability. .-Vs soon as the spring 
flow enabled mills to work at full j»ower, prices declined 
rayiidly from 2/. I0.s, to 2/. f.o.b. ]jer ton moist ; during 
tho summer from H. 17^. to 2/. 7^. f.o.b. per ton moist, 
ivrapped in hessians, were the best jirices obtainable 
for ordinary brands. A recovery occurred in the autumn 
owing to heavy rains, thus nearly balancing tlie earlier 
reduced output. The year closed with ample stocks 
but few inquiries. Df late it has become more ami more 
usual to ship wood-pulj) from Norway unpacked, that 
is, in bales bound together with iron wire and protected 
by sticks, instead of in canvas or jute as formerly. This 
is stated to be due to difficulties in inducing the autho- 
rities to grant the same drawback on jute packing 
materials that is accorded in Sweden. [T.R.] 

English Patents. 

Paper or card ; Sizing . F. Dobler, Paris. Eng. 

Pat, 14,789, July 18. 1905. 

Seb Fr. Pat. 360,035 of 1904 ; this J., 1906. 984.— T.F.B. 

CcUvloBU ; UtiliacUion of Ulex Europeua for nianu- 

/aefuring artificial ailk, cdluloid, plastic makers, gun- 
cotton, and for any other uses. G. P. Hortoloup, Paris. 
Eng. Pat. 21,306, Oot. 23, 1906. Under Int. Conv., 
Oct. 24, 1904. 

Seb Fr. Pat, 347,363 of 1904 ; this J., 1906, 344.— T.F.B. | 


United States Patents. 

Pawrmaking ; Process of dissolving size for , B. 

Kniffler, Stoneham, Mass. U.S. Pat. 816,863, April 3^ 
1900. 

The process consists in heating a measured volume of 
rosin size, spraying the liquefied size into a measured 
volume of hot water to produce an emulsion, agitating 
the emulsion, and adding thereto a measured volume of 
cold water. — J. F. B. 

Papermaking ; Apparatus for dissolving size for . 

B. Kniffler, Stoneham, Mass. U. S. Pat. 816,864,. 
April 3, 1906 (see preceding abstract). 

The ap{>aratu8 consists of means for heating the size, 
and a receiver for the liquefied size ; th# receiver has a 
perforated discharging plate located at the upjjerendof the 
perforated tube of an emulsifying chamber. This emul- 
sifying chamljer consists of two" concentric tubes, the 
inner one being jierforat-ed and attached to the outer tubfr 
at both ends. The liquefied size is discharged through 
a perforaU‘d plate at the top of the inner tube, whilst jets 
of hot water are forced through the perforations in the 
walls of the inner tube, so as to strike tho jots of size at 
an angle, ami thereby disintegrate them, so as to form an 
emulsion. The emulsion is received in a tank, which is 
connected with anotlior tank in which the emulsion is 
mixed with cold water. — J. F. B. 

Pa per making ; Process for dissolving size for . 

B. Kniffler, Stoneham, Mass. U.S. Pat. 816,866, 
April 3, 1900. (See preceding abstracts.) 

A MKASiTREi) volume of rosin size is heated and is then 
subjected in the form of small jets or streams to the action 
of forcibly expelled jets or streams of hot wati‘*r, in pre- 
determined rclativ(‘ proptirtiuns, to disinWgrate tho 
j jets of size and ]>roduce an emulMion. This emulsion it 
I then added to a measured volume of eold water. 

I F. B. 

j Filaments and films ; Manufacture of from viscose, 

! C. N. Waite, Assignor to S. W. Pettit. U.S. Pat. 816,404, 

I Mar(‘h 27, 1900. V., page 426. 

Paper for lithographic prints : Process of producing 

L. W. Noves, Mechanicsville, N.V. U.S. Pat. 816,497, 
March 27, 1900. 

I The web of paper is first passed through a solution of size, 
fill up the pores, and to provide a homogeneous surface ; 

[ tlui excess of size is removed and the paper is then dried. 
An enamel-coating comjxjsition consisting essentially of 
casein is then spread on the web, which is finally dried by 
hot air, all the ojxu’atious Ijemg performed in one continuous 
process. — J. F. 13. 

French Patents. 

Paper and cardboard ; Apparatus for vnpregnating — 
on the machine in the course of manufacture. F. Dobler. 
Fr. Pat. 359,930, Feb. 7, 1905. 

In order to impregnate the moist web of paper after it 
leaves the press rolls, it is necessary to support it on 
moving bands. These bands, which also serve for applying 
the impregnating solution, consist of aprons made of a 
material possessing a smooth, impermeable surface, e.g., 
caoutchouc, in order to avoid frothing. The lower band 
dips underneath the surface of the impregnating solution 
and carries a thin layer of the liquid to the uiuler-side of 
the paper. The same solution is applied to the upper 
surface of the paper by spraying it over the surface of 
the upper band. Both bands with the paper between, 
them then pass between a pair of press-rolls and the 
impregnated pajior passes on to tho drying ovlinders. 

1-J. F.B. 

Papermaking materials ; Process for Ueathing — — y 
A. Gagedois. Fr. Pat. 800,168, Deo. 7, 1905. 

Fob the manufacture of white pulp from materiaU hitherto 
regarded as being incapable of l^ing fully bleached, 
materials or pulps are Doiled once or several times with 
a lime or soda lye in the ordinary maimer, and are washed 
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perfectly free from the reagent. The lye-boils are followed 
by hypochlorite treatment, onoe or several times, and the 
hypoonlorlte is thoroughly removed bjr washing. Bleaching 
proper is then conducted by agitating the materials for 
lour to six hours in a solution of alkali peroxide and 
silicate. This solution contains O-R — 3 kilos, of ]ieroxide 
and 10 — 30 kilos, of liquid silicate of 36“ B. per 100 
kilos, of material. During the protsoss the temperature is 
gradually raised to about 80“ C. in order to decompose 
the peroxide. The mati*rial is washed and is then agitated 
with a solution of soap containing caustic alkali, at a 
temperature of 40"' — 60'^' C. for one hour. The material is 
drained, treated again with hypochlorite, washed, and 
finally neutralised with thiosulphate solution. For the 
manufacture of white pajx^r from coloured rags, the rags 
are steeped iri^a very dilute solution of nitric acid for 
10 — 12 hours, jirior to trc'atment in the above manner. 

— J. F. B. 

Paper ; ProrpSf< of making impermeable. Mmc. N. L. 

Duryea n4e Smith. Fr. Pat. 3<K),276, Dec. 0, 1905. 

The pajier is first stfiCiKxl in a hot solution containing 

r tassium caseate, 26 parts ; soap, 12 parts ; gelatin, 
parts ; and water, 955 parts. It is then drained 
and passed into a second bath composed of calcium acetate, 
50 parts, and water, 950 jiarts. After soaking in this for 
a few minutes, the paper is dried, and is then coated with 
a solution of parafiin wax, 22 jiarts in pcdroleum heuKine 
928 parts, finally being dried and subjected to the action 
■of hot rollers.— J. F. B. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

{Coniinned from page 393.) 

Pinene and cam phi nc ; Aclion of mercuric acetate solution 

on . {Detectwn of camphenc in cssniiial ot/s.J 

L. Balbiano. Reale Aeead. del Lmcei, 1905 ; through 
J. Pharm. Cliim., 1(K)(I, 28, 397. 

Pinene. — When 25 grms. of pinene are agitated at intervals 
with a solution of 174*6 grms. of mereiiric aoelate in 
7(K) grms. of wat<*r, the pinene is o.xidised into 
hydroxy mentheiioiK* (2). 

Cnmphem. — With the same reagent, under similar 
conditions, caniphene forms an additive crystalline com- 
pound, C^oHT60{HgC2H302)2, insoluhle in water and in 
ether, ami therefore readily purified. When siisfiended 
in water and treated with a current of hydrogen siiljihide 
this body is deconiposed, liberating campliene. 

To detect caniphene in an essential oil, a solution of 
the same m an equal volume of benzene is agitated with a 
25 jit'r cent, aqueous solution of mercuric acetate, and 
set aside for 30 days. The crystalline compound thus 
formed is collected, purified, anc\ the ter)i<*ne regenerated 
with hydrogen sulphide. — J. (). B. 

Compounds with an ally! suit chain : Differentiation of 

from iHomcridcs with a prcypenyl eJunn, by means of 
mercuric acetate. L. Balbiano. Reale Aeead. dei 
Lincei, 1906, through J. Pharm. Chim., 190(>, 23, 
395—397. 

With comjK>unds having an allyl side chain, represented 
by the generic formula R.CH2.rH : CH^. such as methyl- , 
chavicof, safrol, niethyleugenol and apiol, saturated aqueous j 
aolutioii of mercuric acetafo forms mercury compounds 
having the constitution, R.(ijH.ii(OH)HgC,H3()2, from 
which the original body may be liberated by 
treatment with hydrogen sulphide. With the isomeric 
propenyl cotiijKiunds, such as anethol, isosafrol, 
isomethyleugenol, and isoapiol, of the general formula 
B.CH : CH.CHg, mercuric acetate acts as an oxidising 
agent, and the propenyl oomt>ounds fix two hydroxyl 
groups to the etliylene niiclous, giving comjxutn'ds with 
the formula R.t^JHOH.CHOH.OHa. Mercuric acetate 
‘affords, therefore, a ready means of distinguishing these 
iBomerides» far which, hitherto, almost the only dis- 
tinctive reaction has been that of nascent hypoiodous acid, 
as 6hown by J. Bougault (Comptes rend., 1900, 182 , 661). j 


Safrol is taken as a type of the compotmds with an allyl 
side chain. When 10 grms. are agitated with 100 grms. 
of a 20 per cent, aqueous solution of mercuric acetate, the 
safrol is slowly transformerl into a dense syrupy liquid ; 
after eight days, this is separated, washed with water, and 
dissolv^ in absolute alcohol. The addition of 10 or 
12 vols. of anhydrous ether precipitates a trace of a solid 
body, which is filtered off. On distilling off the solvent 
from the filtrate, the S3rrupy residue is found to have the 
constitution CH2O2: CgH3.CjHj^(0H)HgCnH30.2. On pass- 
ing hydrogen sulphide through this, safrol is 
regenerated. 

Anethol is typical of the connxiunds with a propenyl 
chain. Twenty grms. are melted and shaken with 
86 grms. of mercuric acetate dissolved in 344 grms. of 
water. Oxidation takes place almost immediately, with 
the formation of mercurous ac(*tate ; after 15 or 20 days 
the de|K)sit of this salt is mixed with metallic merciu’v 
and the supernatant aqueous-solulion acquires a yollowisn 
tint. 1’he mass is then extracted with ether, the ethereal 
solution is washed with sodium earbonate, and the ether 
distilled off. The u‘.sidue thus obtained i.s the glycol 
CHaO.CflH^.CHOH.OHOH.CHs.— J. 0. B. 

Vrotropinc {flexamethyleneieiramine) ; Decomposition of 

. R. Iscliidzu and T. Inouye. J. Pharm. Soo., 

Japan, lOOti, 1. Chem. (Vntr., 1906, 1, 1087 — 1088. 
The authors have investigaU*fl the decomposition of 
urotropine, (GHofeN*, esjiecially by acids, viz., boiling 
hydrochloric and acetic acid.s, dilute sulphuric, hydro- 
chloric, acetic, lactic, succinic and salicylic acids, and 
Japanese sake. In the decomposition by aciils, the chief 
proclucts are formaldtiliydc, carbon dioxide, ammonia and 
met hylaniine. The beginning of df^coni posit ion and the 
amounts of the different products formed, dejxjnd upon 
the quantity of acid, its concentration, the temperature 
and the duration of the action. With a moderate action 
of hydrochloric or acetic acid for a definite period, 2 mols. 
each of ammonia and methvlamine are formed from 
I mol. of urotropine. With increase of tern |x*rature, 
duration of action, and concentration of acid, the forma- 
tion of ammonia increases, -whilst that of methylamine 
diminishes. Under suitable conditions, however, the 
quantity of methylamine produced is so large that the 
reaction can be used practically for the pueparntion of 
that compound. On distilling iirotropiinc with dilute 
hydrochloric or sulpiliuric acid, formaldehyde is found in 
the distillate (95 piarls per 100 piarts of urotropine; 
theoretically. 128: 100), Urotropiine is more stable in 
alkaline than in neutral solutions ; even by simple boiling 
with water, tormaldeliyde is produced. A not incon- 
Hiderabh* quantity of formaldehyde is also produced in sake 
preservixl by addition of urofropune. — A. S. 

Phenyldimcthijl pyrazolone [Antipyrincl and its more. 

important derivatives ; J aomiro so- react ion of . 

F. iSpwling. XXIIl., pmgc 445. 

, Acids; Detection of some . V. Castellana. XXIII., 

j piage 445. 

I Englisj! Patent. 

! M-Alkylnmino-eihylhenzoatcs ; Manufacture of . 

A. Ziuimermann, jAjndon. From Gheni. Fab. vorm. 
E. Sobering, Berlin. Eng. Pat. 15,466, July 27, 1006. 

Alkvimmino-ethanoi. 8 or their salts are treated under 
suitable eoiiditious with a benzoylating agent, such aa 
benzoic anhydride or benzoyl chloride. The benzoylated 
product is isolatixl and purititsJ either in the form of the 
free base or of one ol its salts, v.g,, the hydrochloride 
or oxalate. These compKJunds ere utilised as local 
anaesthetics. — J. F. B. 

United States Patent. 

Magnesium perborate. 0. Liebkneoht, Frankfort on Maine, 
Germany, Assignor to The Roessler and Hasslaoher 
Chemical Co., New York. U.S. Pat. 810,926, April 3, 
1906. 

See Ger, Pat. 166,270 of 1904 ; following tliese.— >T.F.B. 
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S)ialkyU>arhiturie ac.ids ; Prooens of making . 

M. Conrad, Aachaffenburg, Germany. U.S. Pat. 
817.159, April 10. 1906. 

See Fr. Pat. 864,452 of 1905 ; this J., 1906, 1126.— T. F. B. 

Bf^nzoylalkylaminoethanals and proce8$ of making same. 
T. Emilewica, Assignor to Chem. Fabr. auf Actien, 
vorm. E. Schering. il^rlin. U.S. Pat. 817,164, April 10, 
1906. 

See Eng. Pat. 15,466 of 1906 ; preceding these. — T. F. B. 

Acetylene chloride ; Process of making , H. Procht, 

Neustaasfurt, Germany. U.S. Pat. 817,188, April 10, 
1906. 

See Fr. Pat. 366,776 of 1906 ; this J., 1906, 1266.— T.F.B. 


French Patents. 

Dialkylbnrbituric acids ; Process of jircyaring . 

Farbwerke vorm. Meistor, Lucius und Briining. Fr. 
Pat. 369,820. Feb. 3, 1906. 

See U.S. Pat. 790,116 of 1905 ; this J., 1906, 749.— T.F.B. 

DiaJkylmalonylvrcas ; Process of making . Farb- 

werke vorm. Meister, Lucius und Bruning. Fr. Pat. 
360,334. Dec. 11, 1906. Under Int. Conv., Jan. 9. 1905. 
See Eng. Pat. 26,276 of 1905 ; this J., 1906, 233. -T. F. B, 


German Patents. 


Morphine alkyl ethers; Process for preparing hronu 

alkylates of . J. D. Riedol, A.-O. Gcr. Pat. 

166,362, May 28, 1904. 

The alkyl others of morphine (e.g., codeine, &c.) arc con- 
verted into the<juaternary bases by means of alkyl bromides 
in the usual manner, or a quatert\ary morphine bromo- 
alkylate is converted into its alkyl others in the known 
way, or morphine is treated with 1 mol. of alkali and 
2 or more mols. of alkyl bromide ; each of these methods 
results in the formation of the bromoalkylatos of codeine 
or its homolognes, vhich are of medicinal value. (See 
also U.S. Pat. 78t).()l9 of 1905, and Ger. Pat. 158.620 
of 1903 ; this J., 1905, 209 und 750.)- T. F. B. 


Eserine ; Process of preparing a salt of which does 

not become colovred. E. Merck. U«er, Pat. 166,310, 
Feb. 24, 1905. 

A STTITABT.B soliitioii of esoriiie is treated with sulphurouH 
acid, and the resulting solution evaporated. The salt 
thus obtained differs from the sulphate and other salts 
of eserine in that its aqueous solutions do not turn red, 
but remain colourless.— T. F. B. 


€oaldar oils ; Process for preparing derm aidogi mil y 

active, high-boiling mhieh do not darken. Knoll 

und Co. Ger. Pat. 166,975. May 31, 1903. WHIG., 
page 440. 


Peptone preparation containing iron ihiocyaiuUe ; Process 

/or preparing . M. Baum. Ger. Pat. 166,361, 

Oct. 3, 1903. 


A peptone preparation containing iron thioi'^anate is 
obtained by treating iron thiocyanate, containing excess 
of ferric hydroxide, with an aqueous solution of albumin, 
and mixing the precipitate with pepsin-hydrocliloric 
acid (“ Pcpsinsal'/.siiure — J’. F. B. 

Tri-iminobarbituric Acids; Process for preparing . 

E. Merck. Ger. Pat 166,692, Feb. 11, 1904. 


TRi-iMlNOBARBimilo acids are obtained Viy condensing 
guanidine (or its homologues or derivatives) with malo- 
nitrile or its mono- or di-alkyl derivatives, in presence of 
alcoholates, alkali metals, or alkali amides, or even 
without condensing agents.— T. F. B. 


DiimindtarhUuric acids; Process for preparing . 

KMerck. Ger. Pat 166,448, Feb. 11, 1904. 

Malonttiule, or a mono- or dialkyl m^onitrile, is con- 
dented with urea or a suitable derivative thereof, with 


or without the assistance of a condensing agent; the 
product of the reaction is a 4.6-di-irainobarbituric acid, 
(Compare preceding abstract.) — T. F. B. 

Barbituric acid deriraiives ; Process for converting 
Fi^alkylaied diamino-oxy- and triamitutpyrimidines into 

the corresponding . E. Merck. Ger. Pat 166,093, 

Feb. 11, 1904. Addition to Ger. Pat 166,885, July 
12, 1903. 

Alkylbarbituric acids ore obtained bv heating with 
dilute acids the corresponding 6-alkyl-4.6-diamino*2- 
oxypyrimidines or -2.4.6-triRminopyrimidine8 (di- or tri- 
iminobarbiturie ocuds ; see two preceding abstracts), 
2 or 3 mols. of ammonia being eliminated. — T. F. B. 

C.C-Diatkyl-2-arylimino- and. ‘^-arylhydrazinobarhilurio 

acids ; Process for preparing . A. Einhorn. 

Ger. Pat 166,266, Dec. 11, 1904. 

Dialkylbarbituric acids are converted by condensation 
with aromatic amino-compounds or hydrazines, into 
dialkyl-2-aryliminobarl)ituric acids or dialkyl- 2-aryl- 
liyilraziuobarbituric acids respectively. These derivatives 
arc converted into diall^lbarbituric acids by heating 
with mineral acids. — T. F. B. 

4.6-Diamino-‘2.i5’dioxypyrimidines ; Process for preparing 

. E. Merck. 6eT. Pat 166.267, March 7, 1906. 

Addition to Ger. Pat 161,493, March 3, 1904. 
j 4'AMiNo-5.iHONiTRoso-2.0-DioxYPYRiMimNE8 (see Ger. 
j Pat. 161,493 ; this J., 1905, 1030) are reduced eleotro- 
lytically to 4.5-diamino-2.6-dioxypyriraidinc8 ; the latter 
are thus obtained in a much purer condition than when 
reduction has bwii clTected by means of metals. — T. F. B. 

Zinc perborate ; Process of preparing . Deutsche 

I Gold- und Silber-schcide Anstalt vorm. Roesslor. Ger. 
Pat 166,278, July 14, 1904. 

Zinc perborate is oldaiiicd either by the action of sodium 
peroxule or its hydrate, and boric acid or sodium perborate 
on a zinc salt, or from boric acid and zinc peroxide hydrate. 
For example, 287 parts of crystaUised zinc sulphate are 
dissolved in about 600 parts of water, 102 parts of boric 
I acid arc stirred in, and then 80 parts of 97 per cent. 

I sodium peroxide are added, the solution being kept cool, 
j and stirred for about half an liour. Tlie product is freed 
I from sodium sulphate by decantation with w'ater. It 
i is a white, amorphous pow^der, applicable to dermatology, 
j -T. F. B. 

I Magnesium perborate ; Process of preparing . 

I Deutsche Gold- und Silherschoide Anstalt vorm. 

I Roesslor. Ger. Pat. 105,279, (>ct. 30, HK)4. Addition 
; to Ger. Pat. 105.278 (hoc preceding abstract). 

I The processes for preparing zinc perborate, described in 
! the preceding abstract, are also applicable to the pre- 
1 naration of magnesium perborate, the magnesium salt 
i Being substituted for the zinc salt in each case. Mag- 
nesium perborate is a very stable, white, amorphous 
j substance, and is said to be of value in bleaching iirocesses 
I and also medicinally. — T. F. B. 

j Isovaleric acid benzyl ester ; Process of premring , 

I Farhenfahr. vorm. F. Bayer und Co. Ger. Pat. 106,807, 

! Aug. 16, 1904. 

i The benzyl ester of isovaleric acid is obtained in the 
usual manner from benzyl alcohol and a derivative of 
i isovaleric acid. It is said to possess sedative properties. 
An isomeride, jirepared from methylethylocetic acid, 

I has no definite pliysiological action.— T. F. B. 

j Tannin with formaldehyde and acid amides ; Process for 

preparing oondensalton products from . A. Vos- 

I winkel. Ger. Pat. 165,980, Nov. 22, 1904. Addition 

j to Ger. Pat. 160,273, Nov. 6, 1903 (this J., 1906, 1030). 

Tannin and formaldehyde are condensed with acid 
amides other than urea and the urethanes, by the method 
described in the principal patent The products have 
the Mneral formula 0 i 4 H&Og.C&.NH.O 0 .B, and are 
stated to be of medicinal value. — T. F. B. 
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XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[Continued ^rom page 393.) 

development ; The theory of alkaline with notes on 

the affinities of certain reducing agents. 8. E. Sheijpard. 
Chein. Sof. Trans., lOOU, 89, 530—550. 

At modoraUi concentrations, 1 mol. of hydroxylamine 
reduces 1 mol. of .silver salt, but, in the ease of great dilu- 
tions, 2 mols. The oxidation product in the hist case is 
nitrogen, and in the second, nitrous oxide : 1 mol. of 
hydrogen peroxide reduces 1 mol. of silver salt, probably 
according to the equation 21120^4- Ag 2 <) — 2 Ag-l-H 20 + 
202 + Hg, hydrogen being one ot the products of the 
reaction. The followmg table gives a summary of the 
results obtained : H is the reducing power, the 

numlxir of molecules of sdvpr bromide reduced by 1 mol. 
of the devekqHn-. K- velocity of development in N/TO 
solution at 20'’ C. T.C. - t-cmjK*raturc cocfticicnt 
{ = K + 10/K). F -energy, or concentration of bromide 
producing the same ndardation as N/KM) bromide with 


lerrouH oxalate : — 




i 

Developer 

; 

1 

T.C 

1 

Ferrous oxalate 

1 

0-0(5 1 

1-70 

i 0-01 N 

Hydroxylamine 

t 

o-;io.*i 

2-10 1 

0-0113 N 1 

HydroKcu peroxide . , ! 

1 

— 

— 1 

— 

Quluol ; 

2 

0-1 4(5 

2-MO j 

0-0052 N 

i»-Amlnophouol 

Met h y 1 ■ p-u ml nophe iiol 

1—2* 

1-2* 

1 

0-550 

0-51)0 

1-5 1 

i i 

0-0073 N 
0-034 N ' 


• According to concentration. 


The developing equivalence of alkali hydroxides is the | 
same as their ailliuty constants as bases, the effect depeml- | 
ing only on the concentration of the hydroxyl ions. The ; 
value of carbonates and other salts in development, | 
depends, therefore, solely on their liydrolysis and on tlic | 
formation of hydroxyl ions thereby. A < unoiH result ! 
was obtained with qmiiol, using N/20 alkali iiydroxide ; 
up to M/4() qinnol, the velocity of development is pro- 
portional to iho concentration of the qmno). but at N/40 
a maximum is reached, w'liich is mamtaineil up to a 
concentration of N/20, after which the velocity declines. 
With N/40 qmiiol, increase of alkali up to N/20 increases 
the velocity at a greater rate than the coiiceutratioii, but 
a maximum is attHuied at 1 mol. of quinol to 2 of alkali. 

In the case of p-aminopheiiol, the velocity of development 
was approximately proportional to the eoiu-cntratjoii 
of the alkali, and inversely to the volume when alkali 
and reducer were in equimoleculnr proportions. — T.F.lk 

Ujiited States Patent. 

Photography; Bediuing agent or composition for use 

in . H. E. Smith, London. U.8. Pat. 81(1,751, 

AprU 3, 1900. 

See Eng. Pat. 6270 of 1905 ; this J., 1905, 751.--T. F. B. 
Feei^ch Patent. 

Photographic images ; Process uf obtaining . G. N. 

Pifer. Fr. Pat. 359,708, Nov. 0, 1905. 

Bee U.S. Pat. 804,038 of 1905 ; this J,, 1905, 1255.~T.F.B. 

German Patent. 

Catechol ; Process for preparing alkali compounds of . 

{Photographic developers.] Farbwerke vorm. Meistor, 
Lucius und Briining. Get. Pat. 104,006, Aug. 19, 

1904. 

Alkali salts of catechol of the general composition, 
‘CeH 4 (OH)(OM).C 6 H 4 (OH) 2 , are obtained by treating 
catechol with a solution of the theoretical quantity of 
alkali hydroxide or of a salt with an alkaline reaction : 
the Bulpnites are most suitable, as they prevent oxidation 
of the catoohof. This affords a simple ^method of isolating 


catechol from impure, coloured solutions, and obtaining 
it in a form aiiitablo for photOCTapbic purposes, the new 
compounds being readily crystwlisable.-- T. F. B. 


XXIL— EXPLOSIVES. MATCHES. Ete. 

{Continued from page 393.) 

Explosion : Circumstances attending an which 

occurred at Nether Walstead, near Hayward's Heathy 
Sussex, on Oc4. 20, 1905. By Cajit. M. B. Lloyd, H.M. 
Inspector of Explosives. 

A quantitv of gelignite cartridges stored in a portable 
cop|>er magazine for use in blasting operations in the 
construction of a sewer, exploded in the vic-inity of a 
shed and killed the ganger who was standing in the 
doorw'ay of the shed. Near the doorway was a “ tire- 
devil,” and the cvirlencc indicates that the box bad been 
plaeoil over th<* lir<* by the ganger m order to thaw the 
cartridges which had frozen, owing to the cold w'eather 
prevailing at the time, suitable warming pans not having 
lieen supplied. The contractors are, it is considered, partly 
to blame for not liaviiig provided warming pans, for expe- 
rieiu’c has shown that even as early as August, nil roglycerin 
explosives are liable to freeze. Had sucli warming pans 
been provided th(“ accident could not have hapiieued. 
It is recommended that action should la* taken by the police 
to prevent the lasiio of eertili(;at('S to persons who are 
not in possession of ]>roj.M‘r warming pans. -- B. J. S. 

Xyloidxns. C. Haeussermnnn. Z. g('S kSchiess- u. Siireng- 
stoffwesen, 1900, 1, 39. Cliem. Ceulr., 1900, 1, 1190. 

Ten grins, of cotton-wool were treated with 2 kilos, 
of nitric acid (sp. gr. 1*473) at 10 — 12"(;. ; the honey-hke 
mass prodiici'd, w’as allowetl to stand for 24 hours at the 
ordinary tcnqMuuture, liltcred through gun-cotton, and 
poured mt-o water. The xyloidin winch scjiaratod, was 
washed free from acid ami dried. It formed a white 
powder, with a somewhat greenish tmgc, which decom- 
posed at 195'‘’ C. wMth a slight explosion, hut when ignited 
m the air, burned fairly rapidly hut quietly. It dissolved 
gradually in glacial acetic acid, hut only swelled m acetone 
and ethyl acetate. The product obtained by treating 
it witii sodium hydrosiilphidc or ammonium hydro- 
sulphide, dissolveil w4iilst moist almost completely in 
a 10 per cent. s»)lutiun of sodium hydroxide, but could 
be rcprecipitatcd from tlie solution by acids, salts and 
alcohol ; it also exhibited the other oliaraotoristic pro- 
perties of acid-cellulose (sec this J., 1899, 940). The 
product obtained by denitrating a xyloidin riehcr in 
nitrogen, prepared by precipitating with water a clear 
Bolutinn of gun-cottou m 40 times its weight of nitrio 
acid (sp. gr. 1*5) was also found to be acid-cellulose. 
Collodion-cotton and gun-cotton dissolve in nitrio acid 
of sp. gr. 1*473 at the ordinary temmuature, but only 
very slowly and not completely.— A. S. 

Japanese jmvdcr and explosives. A. Sapishnikow. Z* 
ges. Sohiess- u. Spreiigstotfwesen, 1900, 1, 69 — 70. 
Chem. Centr., 1900, 1, 1190. 

The Japanese smokeless powder for field-guns is stated 
to consist of a mixture of about 40 per cent, of a collodion- 
pyroxylin containing 11 per cent, of nitrogen, and 00 per 
cent, of an insoluble pyroxylin containing 13*4 per cent, 
of nitrogen. The powder for mountain-guns contains 
somewhat more of the collodion-pyroxylin. The rifle- 
powder is an analogous mixture. * ” Shimose ” ia 
identical with ordinary melinite. — A. 8. 

English Patent. 

Explosives ; Manufacture of nitroglycerine — - — . Deutsche 
Bprengstoff Act. Ges., Nobelsuof, (Germany. Eng. 
Pat. 14,958, July 20, 1905. Under Int. Conv., Dec. 
12, 1904. 

BsEFr Pat. 355,844 of 1906; this J., 1905, 1260.— T.F.B. 
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United States Patent. 

Exfiosivt compound. M. S. Talbot, A. A. Shuter, Durban 
{Administrator^ U.S. Pat. 816,830, April S. 1906. 

See Eng. Pat. 20,978 of 1903 ; this J., 1904, 1112.-~T.F.B. 


XXIIL— ANALYTICAL CHEMISTRY. 

[Continued from page 395.) 
APPAEATIJS, ETC. 

Calorimeter ; Alcohol , for coal V xting. W. M. 

IVallaco. Kngiiiooring, 1906, 81 527—528. 

1’he author sulkstitutos alooliol for watrr tho cx])anding 
li(iuid ill tho ("arpoiit<*r calorimotor, in which the coal 
is rmrned in oxygon in a small chamber Hurroiindod by 
water, the exjiansion of whicli is usc<l to imlicate the heat 
value of the coal. Tho advantage'^ of alcohol are: (l)it« 
uniform expansion, which makes it unnecessary to work 
always at the same tein]ierHture ; (2) its large coefficient 
of expansion ; (3) its low spt'cific heat. Time may be 
saved, therefore, by the use of a smaller (juantity of coal, 
it being found that only 0*6 grm. of Welsh coal gave a 
rise in the tulat of more than .30 ins. Instead of eorreeting 
for radiation by allowing tho apparatus to cool during 
a ]ieriod of time erpial to that of combustion, a more 
accurate method is recommended. The rate of radiation 
]K)r minute is taken before combustion, and with the 
oxygon flowing. During combustion the alcohol rises 
rapidly, but towards the end this changes suddenly to a 
slow crawl. The time is noted at this change, and one- 
minute readings are taken until the maximum is reached, 
and for 10 minutes afU'rwards, with the oxygon still tlowirig. 
The mean of the extreme rates of cooling is thim used 
to correct the temiK^rature after the rapid rise, and tho 
true maximum temjM^rature is determined by adding the 
highest rate of cooling successively to the subsequent 
readings. 

A tube is fixed to the apparatus for collecting tho 
gaseous products of combustion for measurement and 
analysis, and it is claimed that with this instrument a 
determination of calorific value, ash, water, carbon, and 
hydrogen, can bo mode in half an hour. — F. Sopn. 


INOPOAKIC^QVALITATI VE. 

AcidM ; Deiaction of $ome . {Boric acid in milk.} 

V. Castellana. Gaz. chim. ital., 1906, 36, 106—108. 
Most of tho reactions for the detection of boric acid de^iend 
upon the green coloration of tho llarno, but such reactions 
are not roUable in presence of copper or halogen compounds. 
The author recommends carrying out the tost in the follow- 
ing maimer A mixture of the substance under examina- 
tion, with excess of potassium-ethyl sulphate, is heated in a 
test-tube, and the vapour ignited. Organic substances, such 
us milk, are incinerated, the ash ignited with potassium 


nitrate, and then tested in tho manner described. Tho 
teat permits of the detection of 0*6 mgrm. of boric acid, 
it is stated. 

If formic, acetic, butyric, valeric, pelargonic, oxalic, 
benzoic, salicylic, or cinnamic acids, or their salts, or 
d-naplithol bo heated with potassium -ethyl sulphate, they 
can identified by tho charactoristio odour of the esters 
producid. By using potassium -methyl sulphate in place 
of potassium -ethyl sulfhate, aiithranilia acid can bo 
detected in a similar manner. — A. S. 


IXOPGAKIC- QUANTITATIVE. 

Elect rdysis ; Analytical svmration of mdala hi/ , 

A. llollard. Bull. Soc. d’Encourag., Revue do Motalb, 
1900, 3, 78~85. 

The problem of neparaling and successively depositing two 
metals by alteration of potential difTerence in the electro- 
lytic cell, is in hut few cases a directly soluble one ; in 
the case of many metals the polarisatioii-presaure is lower 
than that of hydrogen, and they can only be deposited 
ooncniTcntly with the liberation of hydrogen. Two 
methods mav allow' the attainment of the object : 1. The 
conversion oif one metal into a compound with complex ions, 
c.j/., arsenic into an arsenate, iron into a ferrooyanide, 
Ac. ; 2. 'fhe prevention of the evolution of gas at cathode 
and anode, t.g., aildition of a salt such as magnesium 
sulphate, w'hich forms complex ions containing hydrogen, 
ana thus raises the potential re<iuisitc to evolve hydrogen 
at the cathode ; also addition of sulphurous acid in the 
Hno«le cell, to absorb anodic oxvgen ; use of a cathode 
coated with tin, cadmium, or leat^. — J. T. 1). 

Chloric ncid ; Preparation of pure , and ?(a applied’ 

tion na an oxidising agent. V. Bernard. VII., page 
426. 

OliGANlC-^QlJALlTATl VE. 

Phcnyldimdhylpyrazolone [Antif^rine] and its more 
important derivatives ; J sonitroso-reaction of — — . 
F. 8}wrling. Z. Oesterr. Apoth.-Ver., 1906, 44 , 61—62. 
Chem. Ceiitr., 1006, 1, 1118. 

Accokdino to the German Pharmacopreia 2 c.c. of an 
aqueous solution (1:100) of antipyrino arc coloured green 
by two drops of fuming nitric acid, whilst after beating to 
boiling and orlding more nitric acid, a red coloration is 
produced. The author finds that sometimes instead of tho 
red colour with excess of hot nitric acid, a brownish tint is 
produced, owing to secondary reactions, and he therefore 
recommends the following test. 2 — 3 c.c. of the aqueous 
j solution (1:100) of antipyrine are treated with two drops of 
fuming nitric acid, and after tho green colour has appeared, 
about 6 c.c. of concentrated sulphuric acid are introduced 
so as to form a lower layer. A cherry-red colour forms 
at the zone of contact, and on agitation, speads 
throughout the whok of the liquid. The reaction is 
characteristic of antipyrine and its derivatives, with the 
exception of aminopyrine. The behaviour of different 
compounds in this test are shown in the following table. 


I 2 c.c. of a solution 

I of strength. 

J 


SalicvUc acid 

Quinine sulphate 

Quinine hydrochloride 

Cocafne hydrochloride 

Oodelne hydrochloride 

Phenol 

Besordnol 

Antipyrine 

Antipyrine salicylate 

Mlgranlne (antipyrine-caffeixie citrate) .... 
Pyraxnidone (dlmethylamlnoantipyrine) .... 
Tussol (antipyrine mandelate) 


1-500 

1:100 

1:200 

1:100 

1:100 

1:100 

1:100 

1:100 

1:200 

1:100 

1:100 

1:100 


Addition of fuming nitric 
acid causes 


Addition of concentrated 
sulphuric acid causes 


goldemyeiiow coloration. 


yellow coloration 
yellowish-brown coloration 
green coloration 


solution remains colourless, 
orange-yellow coloration, 
reddish-brown coloration.* 

chei^-red’ring.” 


violet roloratlon 
green coloration 


yellow coloiatlon. 
cheiry«red ring. 


* Turbidity, t Vigorous evolution of gas. 


-A. 6. 
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Pinene and camphene ; Action of mercuric acctale aclvtion 

on . [Detection of camphcne in eaaential ot7«.] 

L. Balbiano. XX., page 442. 


OPGA V/C— <? VA NT IT A T1 XE. 

Nitrotoluene ; Detection and determination of in 

nttrohenzene^ and of tolum^ in benzene. P. N. Raikow 
and F. E. Uerkowitsoli. Ohem.-Zeit. 1906, 80 , 206—296. 
When nitrotoluene is treated with powdered }X)tas«ftium 
hydroxide, a brown coloration is develo|x‘d. Nitrobenzene 
gives a Biinilar reaction, although decidedly weaker in 
intensity. Powdered sodiiun hydroxide does not react 
with nitrobenzene in the cold ; it, however, forms a 
yellowish-brown compound with nitrotolnenc. thus 
rendering it possible to detect with ease the presence of 
the latter in nitrobenycne The reaction between sodium 
hydroxide and nitrotoluene is intensified, when petroleum 
sjiirit is used as solvent, in which case it is ytossible to 
recognise 0*0026 mgrni. in 1 c.c. of the solution. In order 
to detect toluene in benzene, the latter is converted into 
the nitro comjiound and exainincd for nitr<»toluene by 
means of sodium hydroxide. Commercial benzene.s 
purified for use in analysis wore found to contain as much 
as 6 per cent, of toluene, which it was not jaissible to 
completely remove even by fractional rccry.stallisation. 
To obtain pure bimzcne it is recommended to subject the 
commercial article to jiartial nitration. Nitrobenzene | 
specially purified for analysis was always found to contain I 
nitrotoluene. For the quantitative determination of j 
nitrotoluene in nitrobenzene it is suggested to compare the j 
coloration yielded by sodium hydroxide with that developed 
by the latter in nitrobenzom* containing known quantities 
of nitrotoluene. — T>. B. 

Sugar niixtuiea : Annh/ftis of . V. A. Browne, jiin. 

J. Amer. Chem. *Soc,, 1900, 28 , 439 — 45.3, j 


The rupric-reducing power of any sugar would be constant I 
for all concentrations if the quantity of copper remaining [ 
in solntiori could be maintained constant. The variation j 
in the copper equivalent for every small increment in 
the W'eight of sugar is due to the reniov*al of copper from 
Bolution, and can, therefore, be calculated as a function ! 
of difToreiices determined experimentally, the tables being j 
coiistructeil from the expression so obtained, ('on- i 
setiuently. the ratio of the weights of two sugars which j 
reauce the same amount of cojiper Is a constant at all 
concentrations. Thus, if the ratio t»f the reducing power 
of any sugar to tliat of dextrose be ileterinined by any 
given method, c.g., Allihn's method, the results can be 
calculated from one set of tables, i.c,, the dextrose table. 


The dextrose equivalent of a mixture of reducing sugars 
is c*qual to the sum of the dextrose equivalents of the 
components. 

If o' — percentHge of component A w'ith a dextrose ratio 
of a, and if y =- percentage of component B with a dextrose 
ratio of h, then o.r -f 6y - R — percentage of total reducing 
Bugars as dextrose. Similarly, the ]jolariBation of a 
mixture of sugars is equal to tlie sum of the polarisations 
of the comjKinents. anti if all polarisations are determined 
on the Veiitzke scale, using 26*048 gnus, per 100 c.c. 
and a 200 mm. tube, the polariaatioii due to any com- 
ponent is equal to its uercentage multiplied by a polari- 
sation factor found by dividing the specific rotatory power 
of the sugar by that of sucrose (4-66*5^’). Then, if a' — 
polarisation factor of component A, and /3 — polansation 
factor of B, and if F— jiolansation (Ventzke) of the 
mixture, a'x + /3y ^ P. Hence 


a'b" 


and y 


H — ax 


Let^dose and dextroae . — Dextrose ratio of levulo»e = 
0‘916 ; polarisation factors, dextrose — 0*793, lovuloee at 
20'’ C. — — 1*366. The variations of the rotatory power of 
leviilose with eoneentration may be neglecietl, but 
corrected values muet be used for the polarisation factor 
when the temperature is above or below 2(P C, The 
dextrose ratio of invert sugar is 0*968, bo that the dextrose 
equivalent of inverted suoroso is almost exactly equal to 
the sucrose. 

.D.extroac and galactose* — Dextrose ratio of galactose* 


0*898; polarisation factor of galactose at 20° C. *1*2L 
This factor must be corrected for variations in temperature. 
Owing to the slisht difference between the rotatory powers- 
of dextrose ana galactose, the inherent error is rather 
high. 

Levuloae and galactose . — Temperature corrections ore 
necessary for the polarisation factors of both sugars. 

Lev^ulose and arahinose . — Dextrose ratio of arabinose 
— 1*032; uolarisation factor of arabinose at 20° C. * 
1*671. Only the levulose factor need bo corrected for 
temperature. 

Xylose and arabinose . — Dextrose ratio of xylose* 
0*983; polarisation factor of xylose *0*283. No tem- 
perature correction ncccBsary. 

Dextrose, le-intlose and sucrose . — The polarisation of the 
mixture is S 4-0*7931)— 1*366 L^Pgo'". Then if S* the 
percentage of sucrose according to Clergei, Loo'^ = 

« and 1> = R-0D.5 L. 


There are two sources of error which require correction : 

(а) Reducing action of sucrose . — This is proportional to 
the concentration of sucrose and to the amount of copper 
remaining unreduced. It is corrected as follows : — The 
amount of Hnerose in tlie 26 c.c. of solution taken for 
Allihn's method is divided by the mgrms. of dextrose 
equivalent found +49, and the quotient is subtracted 
from the dextrose equivalent. 

(б) The change in rotation of hwlose. in presence of 
acid. - This df]>cnds on the quantity of levulose present 
and on the i-oncentratioii of the acid m the sugar solution, 
the ('lergi't value for sucrose being too high when levulose 
is present. With 10 c.c. of fuming hydrochloric acid 
(sp. gr. 1*18) and 100 c.c. of sugar solution, the percentage 
of sucrose (Clerget) must he reduced by 0*036 for every 
1 per cent, of levulose found.- J. F. B. 


XXIV.-SCIENTIFIC & TECHNICAL NOTES. 

{Continued from page 395.) 

Metallic films produced by cathodic disintegration ; 
Dichroism, double refraction, and conductivity of — — . 
C. Maiirain. C'oinptcs rend., 1906, 142 , 870 — 872. 

Films were deposited on glass plates }>lac<‘d tangentially 
to a cylinder of which the circular cathode formed the 
end. These films showed dichroism and double refraction ; 
their electric conductivity varied with the direction, 
its maximum and minimum values coinciding respectively 
with the directions of the luminous vibrations most and 
least absorbed, these being also the directions of the 
pnncipal sections as determined from the double refraction 
Bismuth showed these properties most strongly of all the 
metals which were tried. Similar results W'ere obtained 
w'hen the glass plate was parallel to tlie cathode; and 
discharge* took place through a strong magnetic field, the 
lines ot force of wdiich were parallel to tiie cathode and 
the glass plate ; in this case the efiects were shown most 
strongly by nickel. — J. T. D. 

Osmosis and osmotic pressure ; Nature of the process 

of ^ with observations concerning dialysis. L. 

Kahlenberg. Trans. Wisconsin Acad. {Sciences, Arts 
and Letters, 1906, 15 , 209 — 272. 

The author first describes experiments in which layers 
of chloroform and ether were separated by a layer of 
water, and shows that in such a case water acts as a semi- 
permeable septum, allowing ether to jiass through to the 
chloroform, but being almost impermeable for the latter. 
The results obtained in these experiments and of many 
others with solid membranes show that whether osmosia 
will take place in a given case or not, depends upon the 
specific nature of the septum and of the liquids that 
bathe it ; and if osmosis does occur, these factors also- 
determine the direction of the main current and the 
magnitude of the pressure developed. The motive force 
in osmotic processes lies in the specihe attractions or 
affinities between the liquids used, and also between the 
latter and the septum employed. For example, if 
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rubber membrane be employed, the rubber must be 
capable of diseolving or absorbing one of the liquids 
bathing it, and, further, the other liquid must be capable 
of diBBolving, or have an affinity for, the liquid absorbed by 
the rubber. If a solution of cane sugar and pure wateV 
be separated by a rubber membrane, no change takes 
place. With a solution of sodium chloride and toluene, 
the rubW swells and absorbs toluene, but no osmosis 
takes place, the brine being incapable of extracting 
toluene from the swelled rubW. If the two liquids be 
alcohol and water however, osmosis takes place, the main 
current being from the alcohol to the water ; in this case 
the alcohol is taken up by the rubber and extracted from 
the latU^r by the water. It becomes possible, therefore, 
by considering the affinity between the two liquids and 
between these and tl»o septum or membrane, to predict I 
whetlier osmosis will take place and if it does, what the j 
direction of the main current will be. In osmotic processes j 
there is always a current in botii directions ; when a j 
septum is termed “ semi-permeable,” what is meant is ! 
that the main current is so much stronger than the other i 
that tbe latter becomes negligible. Vuli'anised <‘aoutchouc i 
acts as “ a scnii-permeable membrane mIicu it separates { 
pyridine solutions of silver nitrate, lithium chloride and I 
cane sugar from the pure solvent. To obtain accurate | 
moasureinents of osniotie pressure it is necossarv to well j 
stir the contents of the osmotic cell throughout the deter- j 
minatiou, and the author has devised an apjiaratus for I 
this purpose. Results obtained in this way show that i 
the gas laws do not hold in osmotic processes. The con- i 
elusions arrived at with resj^cct to osmosis apply also to 
dialysis and the ]3as8age of a substance througli a membrane I 
is quite independent of wlicther it is a crystalloid or a 
colloid. For examiile, if cane sugar and copper oleate 
bo dissolved together in pyridiiu* and the solution separated 
from pure pyridine by means of a vulcanised i^aoubdiouc 
membrane, tlie cojiper oleate (colloid) glasses through the 
septum and tlui cane sugar (crystalloid) remains behind. 
Also, if the copper oh’atc be replaced by camphor (a crys- 
talloid), this also passes tlirougli, leaving the cane sugar 
behind. Intlecd, in general, any substance which is 
soluble in both hydrocarbons (caoutchouc) and in pyridine 
may be separated from eane sugar by dialysis, when the 
pwidine solution of it and the sugar is separated from 
pure pyridine by a caoutclioue septum. Other analogous 
separations with dilferont solvents and membranes may 
also be effected. — A. S. 

0.9n2os/s’; Ganpoiifi — — , tit rough n colloidal membrane. 

J. Amar. Coinptes rend., MHIO, 142, M72 — S74. 

FxrKRJMENTs wuth a rubber tobacco poueb, thoroughly 
dried, showed that when it was exposed to dry earhon 
dioxide gas on the inside, the amount of gas absorbed in 
half an hour was inappreciable as the pressure was raised 
from the atmospheric jiressure to an exi’ess of 10 iniii. 
of ]>etrobcolumn, then rose rapidly till an excess of 
10 mm. was reached, and more slowly up to an excess of 
32 mm., the limit of the experiment. A similar membrane 
exposed on both surfaces to carbon dioxide at a pressure 
of 40 ninl. of {Kdrol-column above the atmosphere, then 
exposed to air, retained 30-0 mgrins. of carbon dioxide 
[area of membrane not given]. When the apparatus was 
arranged so that eitlier surface could be exposed to the 
gas, and the gas was introduced below the surface, the 
inner surface was iin|>ermeal>le, wliilo the outer surface 
absorbed in 45 minutes 1*2 — 1-4 mgrms. ; when the gas 
W’as introduced above the surface the inner surface 
ahsorbeii 1-6 — 2*5, the outer 4—0 nigrms. in 45 minutes. 
The nature of the surface thus plays a part in gaseous 
osmosis, which takes place aceoraing neither to the laws 
of Graham and Bunsen, nor the theories of Stefan and 
O. Meyer.— J. T. D. 


I Trade Report. 

Spanish Chemical Trade in 1906. 

Oa and Col. J., AprU 21, 1900. 

The following particulars are taken from a receiit return : 
Imports Alkali carbonates, 15,407,694 kilos., 172,600^. 
artificial colours, 680,324 kilos,, 217,720/. ; dye extracts, 

I 2,370,473 kilos., 99,800/. ; indigo and cochineal, 136,438 
[ kilos., 69,600/. ; raw petroleum, 28,512,121 kilos., 228,080/. ; 

oleaginous seeds, 39,530,321 kilos., 743,280/. ; sulphatea 
j of jiotasli and ammonia, 199,160,268 kilos., 1,693,320/. ; 
tar, pitch and asphalt, &c., 25,037,306 kilos., 78,880/. i 
wax, 2,301,764 kilos., 168,480/. Exiiorts Olive oih 
34,377,121 kilos., 1,375.080/. ; mercury. 1,341,290 kilos.. 
295,tH)0/. ; salt, 368,873,232 kilos., 143, 6(M)/. ; common 
soaj), 4,750,WH1 kilos., 98,840/. Except mercury, no 

increase is shown by these ex^xirts. Of the imports, 
8ul[)hateH of potash and ammonia have increased, and the 
chief falling-off occurs in dye extracts. 

Italian Trade in 1905. 

Oil and Col. J., April 28, 1900, 

The following are from the official statistics just issued : 
Imports : — Indigo, 535, 2(X) kilos,, 128,440t. ; mineral 
and coal-tar coioiirs, 4,509,900 kilos., 533,100/. ; gums 
and resins, 15,192,300 kilos., 187,800/. ; olive oil, 14,036,900 
kilos., 53.3,300/. ; cottonseed oil, 11,979,800 kilos., 311,480/.; 
heavy mineral oils, 31,494,300 kilos, 304,320/. ; petro- 
leum, 66,492, 6(K) kilos., 631,960/. ; oleaginous seeds, 
64.587,400 kilos., 830,840; copiier sulphati^ 30,683.700 
kilos., 038,240/. ; a notable increase is recorded in all 
oils except jietroleum, but coppcsr sulphate shows a 
rather heavy falling off. Exports : — Unmacerated sumao 
14,761,300 kilos., 88,620/. ; macerated sumac, 22,620,700 
kilos., 144,120/. ; matches, 3,364,900 kilos., 195,520/. ; 
olive oil, ,35,476,9(K) kilos, 1,571,280/. ; volatile oils and 
orange essence, 693,015 kilos., 475,040/. ; mercury^ 

I 242,700 kilos., 49,520/. ; common soap, 3,305,200 kilos., 

I 80,760/. ; raw and refined sulphur, 381,128,400 kilos., 

I 1,508,120/. The only items which have increased aro 
1 uumacerated sumac and matches. 

I United States : Tkadb of in 1905. 

Oil and Col. J., April. 28, UK)0. 

I A svMMAUV of the imports and ex^iorts of the United 
I States for the twelve months ending Deoemher, 1905, 

J compiled by the Department of Commerce and I.«abour 
I at Washington, supplies the following figures : — Inn>orts : 

! Alizarin and alizarin eolouis, 6,391,188 lb. ; argols or 
crude tartar, 27,801,725 lb. ; crude asphaltum or 
bitumen 80,798 tons ; coal tar colours and dyes, 
5,092,072 dols. ; cochineal, 83,410 lb. ; cutch and 

gambicr, ^Ve., 35,211,452 lb.; glue, 7,006,037 lb.; 
glycerin, 32,040,400 lb. ; grease, 325,867 dols. ; 

gum arable, 3,383,399 lb. ; crude camphor gum, 
1,724,499 lb. ; copal and kauri gum, 24,700,816 lb. ; 
indigo, 6,397,626 lb. ; bleaching powder, 104,919,402 lb. ; 
linseed, 231,039 bushels ; w'hale and ffsh oil, 856,727 ; 
other animal oil, 150,590 galls. ; mineral oil, 13,725,720 
I galls.; olive oil, 1,055,660 galls.; other fixed oils, 

I 5,221,248 dols. ; volatile or essential oils, 2,606,327 dols. ; 

I xmints and colours, 1,670,839 dols. ; perfumery, cosmetics, 
&c., 993,676 dols. ; crude phosphate, 50,021 tons ; other 
I fertilisers, 4,061,003 dols. ; plumbago, 15,608 tons ; 

I iiotassium chlorate, 42,510 lb. ; potassium chloride, 

! 214,207,004 lb. ; crude saltjjetre, 9, Of 1,534 lb. ; all other 
potash, 82,936,032 lb. ; shellac, 13,209,883 lb. ; fancy, 

I perfumed, and all toilet soap, 1,071,440 lb. ; all other soap, 

; 399,797 dols. ; caustic soda, 2,245,789 lb. ; sodium 
j nitrate, 321,231 tons ; “ sal soda,” 1,943,2301b. ; soda ash, 

I 13,807,749 lb. ; other salts of soda, 1 1 ,257,029 lb. ; s^ionges, 
j 612,315 dols. ; crude sulphur or brimstone, 83,201 tons ; 

I ground sumac, 14,537,740 lb. 

' Exports : Acids, 336,534 dols. ; acetate of lime, 
70,816,382 lb.; wood alcohol, 891,813 gals.; pot 
and pearl ashes, 723,932 lb. ; beeswax, 107,192 Id. ; 
candles, 7,864,960 lb. ; oopiier sulphate, 19,307,179 lb. j 
cottonseed, 23,769,104 lb. ; dyes and dyestuffs, 467,990 
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dols. ; flaxseed, 1,409.432 bushels ; glue, 3,121,881 lb. ; 
Mease and all eoa]» stoek, 3,998.383 dols. ; lampblack,' 
663,021 dols. ; matchcH, 62,385 dols, ; naphthas, including 
all lighter ])roducts, 28,419,930 galls. ; corn oil eake, 
42,454.947 lb. ; cottonseed oil cake, 1,214,667.922 lb. ; 
linseed oil%ake, 604,454,483 lb. ; com oil, 3,347,827 galls, ; 
cottonseed oil, 53,368.8,39 galls. ; fish oil, 800.879 galls. ; , 
illuminating oil, 881,450,388 galls. ; lard oil, 294,491 
galls. ; linseed oil, 215,r>67 galls. ; lubricating oil, 
113,730,205 galls. ; ciudo mineral oil, 126,186,187 galls. ; 
mineral oil residuum, 70,727,877 galls. ; ]H*ppermiiit 
oil, 54,039 lb. ; other essential oils, 326,881 dols. ; other 
vegetable oil, 188,945 dols. ; other animal oil, 232,823 
galls. ; whale oil, 10.224 ; “ oleooil.” 182,342,771 lb. ; paints 
and colours. 3.50tb486 <lols. ; imrafhn wax, 160,835.882 lb. ; 
perfumery and eosnielies, 499.413 dols. ; rosin, 2,258,126 
lb. ; toilet or fancy soap. 1,042,185 dols. ; all other soap, 
44,110,9491b,; Rjwrnjaeeti, 82,013 Jb, ; spirits ol turpentine, j 
15,614.323 galls. ; starch, 68.570.460 lb. ; tallow, 

81,702,816 lb. ; tar, 18,692 lb. ; tiirpeiitme mul ])itch, 
19,8t)9 brls. ; vaniish, 775,491 galls, ; wnshmg powder, 
6,308,547 lb. ; oxide ol zinc, 22,5tJ0.625 lb. 


New Books. 

Mines and Quarrier ; General Report and Statistics 
FOR 1904- Part IV. Colonial and Foreign Statietioa 
(Cd. 2911.] Wyman & Sons, Fetter Lane, E.C. Price 
Is. 9d. 

The present report, consisting of 488 feap. pages and 
index, contains statistics as to persons employed, output, 
and accidents at mines and quarries in tbo British Colonies 
and ill foreign countries, together with a summary of 
similar data with regard to the British Isles. 


Turpentine Industry of the TTnitkd States. 

Foreign Off. Mia. Ser..No, 647. [Cd, 2083.1 Price l^d. 
8vo pamphlet of 17 pages, containing a description of 
the methods of extracting turpentine in the United 
State.s. and an account of the present state of the industry 
and ex]»ort trade. 
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Official Notices. 


COMMUNICATIONS. 

Authors of ooiuraunications read before the Society, or 
any of its Local Sections, are requeated to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for ihree months of all such papers. 
Infringement of this Bve-law renders papers liable to be 1 
rejected by the Publication Coramitloe, or ordered to be 1 
abstracted for the Journal, in which case no reprints can 1 
be furui'ihed to the author. i 


DECENNIAL INDEX. 1890-1006. 

A Collective Index to the first fourteen volumes of the 
Journal (1882—1895). a volume of 560 pages, was pub- 
lished in 1899; a few copies of this are still left, price 
10s. A second vohihie, embracing the period 1896—1005, 

Is now in iireparation, and will he ready for printing in 
1006. It wiU contain both a subject matter and authors’ 
names portion, end will be a volume of about <000 pages. | 
uniform in size with the Journal. As the number of j 
copies to be printed will depend on the number of applica- 
tions from members, the Ireasurer is prepared to receive 
subscriptions at the rate of lOs. each copy. A form of 
spnlioation for this purpose will abortly ^ issued. 

Members are invited to call the attention of the Editor 
to any errors or omissions which they may have noticed 
in the Annual Indexes, 1896—1906, as soon as possible, 
in order that they may be put right in the Decennial 
Index. 


List of Members Elected. 

May 33rd, 1906. 

Busby, Fre<i. E.. Arnold Print Works, North Adams, 
JVIasH., U.S.A., Chemist. 

('hitteridci), (Jeorge. The Francis Frost Co., Ltd., Toronto, 
(.Iniiada, Chemist. 

Cowan, Geo. !).. Bridge House, Bridge Kott<i, Millwall, E., 
Manager, De-silverising Works. 

Drew, W. Newton, Ramoliffe, Eeolesfield, near Sheffield, 
Chemical Manufacturer. 

Furlong, John K., 182, Commercial Roa<i, Loudon, E., 
Research C’hemist. 

Girt-in, Thomas, H. L. Raphael’s Refinery, Thomas Street, 
Burdett Road, London, E., Bullion Refiner, 

Henning, C. I. B., P.O. Box 42, Santa Cruz, Cal, U.S.A., 
Chemist. 

Jardinc, Samuel, c/o Dallyn, ,lardine A Co., 23 Scott 
Street, Toronto, (.'anada. Chemical Merchant. 

Keymer, S. H.. 149, Pith Stret«t, Long Island City, N.Y., 
tbS.A., SnperinUmdent. 

Larson, Axel, 85, Gracechurch StrtHJt, London, E.C., 
Mining Engineer. 

Monier- Williams, G. W., The Lammas, fisher, Surrey 

Pafiazzoni, Charles F., Emporium, Pa., U.S.A., Chemist* 

Pavne, J. H., c/o Eastman Kodak Co., Kodak Park 
' Works, Rochester, N.Y., U.S.A., Cliemical Engineer. 

Reed, Wm,. Bridge House, Bridge Road, MiBwaU, E., 

1 I Foreman, De-silverising Works. 
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Roftfiter, E. C., 4, Park Road, West Smethwick, Birming- 
ham, Ciiemioal Engineer. 

Rowell. Herbert W., c/o Messni. Lookc, Lancaster & Co., 
Ltd., Bridge Road, Liniehouae. Ijondon, E., Ana* 
Ijrtical Chemist. 

Schmidt, J.. Cross Street, Burton -on-Trent, Works 
Manager. 

Schwerin, Lorenz R., c/o Casein Co. of America, Bain- 
hridgo, N.Y., U.S.A., Vice-President, Casein Co. 

Smith, E. A. Cappelen, o/o Baltimore Copper Smelting 
and Rolling Co., Baltimore, Md., U.S.A,, Metal- 
lurgical Engineer. 

Tanaka, S., No. 4, Uratakasliimacho Nichome, Yokohama. 
Japan,r Chief Chemical Engineer (Electric Wire 
Works). 

Wickens, A. M., 280, Berkeley Street, Toronto. Canada. 
Mechanical Engineer. 

Wilkinson, John E., 71. Lombard Street, Toronto, (.’anada, 
Cold and Silver Refiner, 

Wood, E. Escoit, Hurricane House, Brymho, near Wrox- 
liam, North Wales, Chemist and Metallurgist. 


Changes of Address. 

When notifying new addresses, members are requested 
to write them distinctly, and state whether they are 
temporary or permanent. Multiplication of addresses is 
also to be avoided as tending to create confusion. When 
sending subsorintions, the use of the form attached to 
the application lielps to the verification of addresses, on 
which the oafe delivery of the journal depends. 

Allen, R. L. ; (Journals) c/o Brunner Mond and Co.. Ltd,, 
and (coinnumicationH) Hillside, Sandbach, (’heshire. 
Aykroyd, H. E., l/o Apperley Bridge, Soaiteliffe. Queen’s 
Hoa<l, Ilkley, rta Ix^eds 

Baxter, John C., l/o Cliffe ; 143, Milton Road. Cravesend, 
Kent, 

Bement, A,, l/o Dearborn Street ; American Trust 
Building. Chicago, Ilk, IT.S.A. 

Bennett, Arnold; Montreal Steel Works, Ltd., Point (not 
Port) Saint Charles, Montreal, Canada. 

Brad burn, J. A., l/o East Cenesee Street ; .'>0,3, Willis 
Avenue, Syracuse, N.Y., U.S.A. 

Cofman-Nicorosti, ,T., l/o Bloomsbury ; 24, St, Gabriel’s 
Road, Crioklewood, N.W. 

Oowther, W. M. ; Journals to Chemical Works, Gomersal. 
near Leeds. 

Curphey, W. S., l/o T..enzic ; 7. Derby Crescent, Kelvin - 
side, Glasgow. 

Duckworth, Wm. H., l/o Sylvan Avenue ; Springfield 
Lodge, Sale, Cheshire 

Emery, A. L.. l/o San Francisco; Rooms 28-30. 1104 
Broadway, Oakland, Cak, t^.S.A. 

Etheridge. Arthur T., l/o Stanford -le-Hope ; 85, Hampton 
Road, Birchfield, near Birmingham. 

Harvey, H. C., l/o Brooklands ; Messrs. Fothorgill and 
Harvey, Ltd., 31, Cooper Street, Manchest/or. 
Hawkins, Henry, l/o Todmorden ; Moyohv Villa, Lans- 
dowii. Limerick, Ireland, 

Hodgson, T. R., l/o Canonbury Square ; 21, Framfield 
Road, Highbury, N. 

Ibliotson. E. C., I/O vSheffield ; Gysinge, Sweden, 

Iddings, R. P., l/o Wyman Street ; Arlington Mills, 
l^wrence, Majss., U.S.A. 

Knapp, 8. A., l/o Nevada ; Crocker Building, San 
JPmiioisco, Cak, U.S.A. 

Leuthardt-Thornton, P. ; all communications to 14, 
BteeWs Road, Hampstead, N.W. 

Luoas, A., l/o Cairo ; Survey Dept., Giza, Egypt. 
Moignot, l/o Hotel des Arcades ; 8, Rue Thierry 

Martera, Aloat. Belgium. 


Noake, Frank, l/o Dunatall Park ; 20, Craddock Street, 
Wolverhampton. 

Pickard, Glenn H., l/o Brooklyn ; c/o The Spencer 
Kellogg Co.. Buffalo. N.Y., U.S.A. 

Pinnock, H. T. ; Journals to Beacon House, Dudley Port-, 
Staffordshire. 

Prideaux, E. B. K., l/o Beckenham ; (Journals) Horiot 
Watt College, and (communications) 62. Queen 
Stret^l, Edinburgh, Research Chemist. 

Reid, Andrew, l/o Minard Road ; 37, Mount Stuart 

Street, Shawlands, Glasgow. 

Ridge, H. M. ; all communications c/o Central Zinc Co., 
l^td., Finsbury House, Bloinfield Street, London, E.C. 

SchupphauR, Dr. Robt. C., l/o Broadway ; 175, Pearl 
Street, New York City. U.S.A. 

Smith. Jas. F., l/o Halifa.v ; 131, Seamor Road, Scar- 
borough. 

Swindells, Seth, l/o Lawton ; The Laurels, Scholar Green. 
Stoke-on-Trent. 

Taylor. Jas. M.. l/o Sefton Park ; Tynevale, Groes Road, 
CreKHington, Liverpool. 

Taylor. Wm. H., l/o Upper Clapton ; 20, Baloaskio Road, 
Eltham Park, Kent. 

Unglaiih, Oscar, l/o Manchester ; 1808, Edgmont Avenue, 
Chester, l*a., U.S.A. 

Watt, H. E., I/O Birmingham ; retain Journals. 

Weldon, L. E., l/o Central Avenue ; 154, Egypt Road, 
New Basford, Nottingham. 

Wrainpeiineier. T. J., I/o New York ; San Francisco, Cak, 
U.S.A. 

YTiung, A. C., l/o Ladywell ; 17, Vicar’s Hill, licwisham, 
S.E. 

Change of Address Required. 

Healey. A. E. ; l/o Willesileii Junction, N.W. 


Member Omitted from List. 

100.5. White, Clarence B., c/o Herrmghonc Metal I.4ith 
(’o., 156, Fifth Avenue, New York I'ity, U.S.A., 
(Tiemist. 

Deaths. 

Bateson, Percy, Cuckoo Lane, (lateacre, Liverpool. 
May 12. 

Muir, Jas. P., 233, Camden Road, I^ondon, N. Jan. 15. 
Squire, Dr. Wm. Stevens, at Taormina. Sicily. May 13. 


Patent List. 

N.B. — In these lisU, [A.l meana *’ Application for Patent," and 
[C.S.3 " Complete Specincatlon Accepted. " 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the cate of AppUoa- 
tiona for Patents, the dates of Application, and (U) in the case of 
Complete Hpeciflcatlons Accepted, those ot the Official Jonmals 
in which acceptances of the Complete Speclfloations are advertised. 

Complete SpecifloationB thus advertised as accepted are open to 
Inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I.~-PLANT, APPARATUS, AND MACHINERY. 

[A.] 10,015. Wegelin and Geilenkirchen. Method of 
and apparatus for raising liquids.* April 30. 

„ 10,055. Collier. Centrifugal separators. April 30. 

„ 10,162. Petitpierre. Homogenising breaker to 

emulsify, jpulverise and homogenise liquids and 
semi-liquids, and break fatty or alnuminous 
cellules and nuclei.* May L 
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[A.] 10,261. Wright. See under III. 

M 10,31.1, R6ek. Sniokelegs furnace.* May 2. 

„ 10,814. Graham. Apparatus for condensing and 

purifying gases especially applicable to the manu- 
facture of sulphuric and other acids. May 8. | 

„ 10,852. Forsbach. Muffle furnaces.* May 9. I 

„ 10,948. Martini and Huneko. See under III. | 

[C.S.] 9011 (1906). Spooner (Aktiebolaget Separator), i 
Centrifugal separators for liquids. May 9. j 

„ 9417 (1903). Aktiebolaget Separator. Centrifugal | 

separators for liquids. May 9. 

„ 9649 (1905). Kestner. Process for laying smoke 

from funnels, chimneys, &c. May 9. 

„ 14,672 (1906). De I>aval. Profoss for obtaining a 

violent chemical reaction between materials. 
May 10. 

„ 16,371 (1906). Coveil. Distilling apparatus. 

May 10. 

,, 10,477 (1905). Sugg. Apparatus for compressing 

gases. May 10. 

,, 19,913 (1905). Ayres. Separating machines. 

May 9. 

„ 20,762(1905). Ostortag. Drying furnaces for coal, 

&c., with superposed shelves or hearths. May 10. 

„ 20,805 (1905). Trent. Agitating and mixing 

apparatus. May 10. 

,, 20,068 (1906). Girod. Apparatus for raising 

liquids by direct fluid pressure. May 9. 

„ 26.724 (1906). Lorrain (American Proces-s Co.). 

Continuous screw presses for drying and similar 
operations. May 10, 

„ 2419 (1906). Oitien. See under XVIlIif. 

„ 2765 (1900). Kuttkamp. Mixing machines. May 16. 

„ 4907 (1906). Thompson. See under XVIII/1. 

„ 5869 (mOO). Do Laval and Fagorstrom. Centri- 

fugal liquid separators. May 9. 


IL-FUEL, GAS, AND LIGHT. 

[A.] 10,024. Laurent. Manufacture of arc light carbons. 
April 30. 

„ 10,106. Forbes. Calcium carbide preparations. 

April 30. 

„ 10,168. Hartenstein. Manufacture of carbide.* 

May 1. 

„ 10,159. Hartenstein. Carbide and its production.* 

May 1, 

„ 10,160. Hartenstein. Production of carbide.* 

May 1. 

„ 10,367. Ruffert. Manufacture of incandescent 

bodies for use in connection with incandescent 
lighting. * May 3. 

„ 10,412. Koppers. Gas furnace installation.* 

May 3. 

„ 10,761. Tolson Cos producing apparatus used 

with gas engines. May 8. 

„ 10,835. Lynde. Production of gas from petrol 

and other hydrocarbons. May 9. 

„ 10,887. Tully. Manufacture of carburetted water 

gas. May 9. 

„ 11.004. Hersey. Gas washer scrubbers. May 10. 

„ 11,077. Fillunger. See under VII. 

,, 11,099. Browne. Manufacture of gas from coal, 

&c. May 11. 

„ 11,133. Burschell. Process of removing sulphide 

of hydrogen from gases. * May 12. 
fC.S.] 8891 (1906). Frenot. Filaments for electric incan- 
desoont lamps. May 9. 

,, 9688 (1906). Shedlook. Manufacture of coke. 

May 16. 


[C.S.] 9705 (1906). Cousen. VapoHsitag and carburettlnif 
apparatus. May 0. 

„ 11,966 (1906). Woodall end Duckham. Vertical 

retorts for the carbonisation of coal. May 16. 

„ 12,289 (1906), Woodall and Duckham. Vertical 

retort for the carbonisation of coal. May 16. 

., 13.914 (1905). Connell, Haldane and Thomson. 

See under XVII. 

„ 14,264 (1905). Griftln. Suction gas apparatus. 

May 10. 

„ 14,485 (1905). Copp^o. Regenerative coke ovens. 

May 10. 

„ 10,477 (1905). Sugg. See under I. 

„ 25,406 (1905). Schatz. *9ec under XXIII. 

„ 1977 (1900). Wilson. Treatment of gases for gas 

turbines. May 16. 

1II.-DKSTHUCTIVE DISTILLATION, TAR 
PRODUCTTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 10,248. Wynne and Scott. Process for purif3?ing 
petroleum oils. May 2. 

„ 10,201. Wright. Apparatus for distilling benzole 

or other liquids. May 2. 

„ 10,288. Goddard and Gush. Apparatus for dis- 

tilling the lighter grade oils. M^ay 2. 

„ 10,289. Goddard and Gush. DisHllation or treat- 

ment of heavy mineral oils. May 2. 

„ 10,290. Goddard and Gush. Distillation or treat- 

ment of heavy mineral oils. May 2. 

„ 10,948. Martini and Huneke. Production of goa 

for use in dealing wtli petroleum and other 
combustible liquids. IGer. Appl., May 16,. 
1905.]* May 10. 

[C.S.] 11,893 (1906), Macalpine, Simmance and Abady. 
Refining petroleum and mineral oils. May 9. 


IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 10,062. Johnson (Badisohe Anilin und Soda. 
Fabrik). Manufacture of new colouring matters. 
April 30. 

„ 10,079. Meister, Lucius und Bruning. Manufac- 

ture of products soluble in water, fats and oils 
from the salts which higher fatty acids and 
acids of the oleic series form with organic colour 
bases. [Ger. Appl., May 19, 1905.]* April 80. 

„ 10,323. Jolmsou (Badisohe Anilin und Soda 

Fabrik). Manumoture of salts of 1.2-diazo- 
iiaphtholsulpho acids.* May 2. 

„ 10,324. Johnson (Badische Anilin und Soda 

Fabrik). Menufacture of colouring matters of 
the anthracene series. May 2. 

„ 10,406. Imray (So(!. Chom. Ind. in Basle), Manu- 

facture of red vat dyeing dyestuffs.* May 3. 

„ 10,506. Jolmson (Badische Anilin und Soda 

Fabrik). Manufactui'e of colouring matters of 
the anthracene series.* May 4. 

„ 10,506. Schrottky. Substances suitable for use 

in the manufacture of indigo and for other 
purposes.* May 4. 

„ 10,806. Newton (Bayer und Co.). Manufacture of 

new derivatives of the anthracene series. May 9. 

„ 11,173. Jolmson (Kalle und Co.). Manufacture of 

derivatives of thionapthene. May 12. 

„ 11,174. Johnson (KaUe und Co.). Manufacture of 

o-carboxyphenylthioglycoUio acid. May 12. 

„ 11,176. Johnson (Kalle und Co.), Manufacture of 

sulphur containing red colouring matter from 
thioindoxyioarboxylio acid auct thioindoxyL 
May 12. 





SUPFliSaffiNT. 


tHAjr n, 1006. 


[A.] 11,190. Imray (Meiater, Lucius und Briining). 
Manufacture of new nitroaminonhenolsulphonio 
acids and dyestuffs therefrom. May 12. 

•[C.S.] OOfM (1905). liCpetit, Dollfiis and Ganscr. Pro- 
duction of logwood dyestuffs and extract for 
dyeing purposes. May 10. 

„ 9883 (1905). Imray (Mcister, Lucius und Briining). 

Manufacture of concentrated liquid dyestuffs or 
easily liquefiablo pastes from sulphurised dye- 
stuffs. May 16. 

„ 17,510 (1905). Bis. Sulphurised colouring matters 

obtainable from imlophenol. May 9. 

,, 6198 (1906). Lake ((1iem. Fabr. Clriesheim-Elek- 

tron). Manufacture of blue Bulphurised dye- 
stuffs. May 9. 

„ 8077 (1906). Johnson (Badische Anilin und Soda 

Fabrik). Manuiac.ture of derivatives of oert.ain 
polychloraiulinea. May 9. 

V.-PREFABING. BLEACHING, DYEING, 

PRINTING AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

,[A.] 10,189. Kracht. Manufacture of artificial threads 
composed of cellulose combined with copper ! 
salts. May 1. 

„ 10.250. Pickles and Pickles. Finishing fabrics. 

May 2. 

„ 10,442. I’iokles. Bowls or rollers used in machines 

for Bchreinering, calendering, emboHsing and the 
like. May 4. 

„ 10,609. Abel (Act,-(ies. f. Aiiilinfabr.). Production 

of grey tints on fur, feathers, and the like, j 
May 5. 

„ 10,693. Ransford (Cassella und Co,). Method of | 

dyeing animal fibres uith snlphidc colours. 
May 7. 

„ 10,901. BrimkoH, Apparatus for treating raw 

cotton, animal hair and like rnatenal. May 9. 

„ 11,154. ('Ulico Printers’ ABHOcintion, Lt<l., and 

Dydynski. ProccHs for producing (.lischargtj 
effects in llie }»rmting of textiles. May 12. 

’[C.S,] 9572(19(t5). L<*nnox and Dawson. See vri<l(r K\ll. 

,, 15,951 (1905). Mather and Platt. Ltd., and Sniitli, 

Apparatus for slcaiuing, ageing, and drying 
fabrics. May 9, 

,, 17,381 (1905), Friedrich. Apparatus for the 

manufacture of artificial threads. May Ul, 

„ 17,836 (1905). Tomhnson-Haaa, Ltd.* (Haas). 

Apparatus for drying and carhonising textile I 
piece goods. May 16. , 

„ 19,205 (1905). Sunderland, and Bradford Dyi'rs’ 

Association. Method for dyeing khaki on vege- 
table fibres. May 16. 

„ 130r> (1906). ('assella und Co. Printing sulphide , 

colours on textile fabrics. May 16. 

„ 3H>4 (1906). VVansleben and Wansleben, Machines ! 

for dyeing bobbins and tlie like. May 16. I 


VII. -ACIDS, ALKALIS, AND SALTS. i 

[A.] 10,219. Rink. See vnder XI. 

„ 10,581. Elworthy. Manufacture of carbonic acid, I 

liydrogon and nitrogen. May 5. ! 

„ 10,814. Graham. See vnder I. J 

„ 11,077. Fillunger. Method of obtaining ammonia i 

from gas liquor.* May 11, j 

[C.S.] 14.573 (1905). Howorth (Soc. Anon. Motallurgique I 
Proc. de Laval). See under X. j 

„ 16,931 (1905). Rasohen, Wai-eiiig, and United I 

Alkali Co. Treatment of arsenical sulphur ores j 
for the obtainmont of orBenious acid and of i 
stslphuric acid deprived of arsenic. May 9. i 


[C.S.] 1771 (1906). Poulenc. Production and puriffcation 
of hydrogen peroxide. May 1C. 

„ 3122 (1906). Chem. Fabr. Khonania, and Projahn. 

Process of obtaining sulphur from sulphuretted 
hydrogen or gaseous mixtures containing the 
same. May 16. 


VIII.— GLASS, POTTERY, AND ENAMELS. 

fA.] 11,008. Cowwer-Coles. Process for colouring 
pottery. May 11. 


IX. -BUILDING MATERIALS. CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 10,245. Dunn. Non-conducting material for 
covering boilers, steam pipes, &c. May 2. 

,, 10,691. Fawns and Davies. Process for the 

extraction of clay. May 7. 

„ 10,900. Ali-Cohen. Artificial marble and other 

stone. May 9. 

„ 11,037. Haskin. Curing or maturing and pre- 

serving wood. May 11. 

„ ll.t)86. Spit tier. Composition suitable for building 

purposes.* May 11. 

[C.S.J 9422 (1905). Preauliert and ThubA Product for 
tarring and asphalting roads. May 16. 

„ 9877 (1905). Queneau. See under X. 

„ 14.298 (1905). Propper and Banhsohmid. Artificial 

building stone blocks. May 1(5. 

,, 24,655 (1905). Kalinowsky. Process for disin- 

tegrating basic slag. May 9. 

„ 1611 (1906), Aeberli. Method of manufacturing 

macadam. May 9. 


X. -METALLITR(7Y. 

I A. 1 10 117. Symonds. Treatment of tin ores. April 30. 

,, 10,279. Metiialf. Metallic alloys. May 2. 

10.3(53. Tiubert. Treatment of zme and lead 
sulphide ores.* May 2. 

., 10.309. Riviere, Metallurgical digesters. [Belg 

Appl., May 2, 1905.]* May 2. 

„ 10.325». yavelsberg. Production of mattes of the 

heavy metals. May 2. 

„ 10,471. Maclvor and Fradd. Treatment of 

Hulpliule auriferous ores containing antimony 
and antimony ores containing gold. May 4. 

„ 10,536. Webb, Brettell and Adamson. Smelting, 

melting or heating metals, ores, &c. May 5. 

„ 10,1538. Hyatt, Aluminium and aluminium alloy.s. 

May 7. 

,, 11,069. Machlet, Case-hardening steel and iron 

articles.* May H. 

„ 11,191. Schmidt and Desgraz. Furnace for 

obtaining zinc from zinc ores.* May 12. 

[C.S.] 9007 (1005 I.Ake (Baker and Hearue). Treatment 
of ores. May 9. 

9877 (1905). Queneau. Manufacture of zinc 

retorts and other fireclay metallurgical vessels. 
May 16. 

„ 14,573. (11K)5). Howorth (Soc. Anon. Metall. Proc. 

de Laval). Extraction of zinc or zinc oxide from 
its ores. May 1(5, 

„ 14,574 (1905). De Laval. Process of extracting 

iron from its ores. May 9. 

„ 17,370 (1905). Leggo. Furnace for roasting, 

desulphurising, cliloridising, dehydrating or 

drying ores, &c. May 16. 

„ 21,160 (1905). Leggo. Furnace for roasting, 

desulphurising, cluoridising, dehydrating or 

drying ores, Ac. May 16. 
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8.] 22,130 (1906). Hadfield. Manufacture of magnetic 
materials. May 16. 

„ 26,170 (1906). Goldsohmid. Process for balling 

together pulverulent or dusty ores. May 10. 


XI.~-ELECTRO-CHEMISTRY, AND ELECTTRO- 
METALLURGY. 

10,160. Hartcnsteiu. Electric furnaces.* May 1. 

„ 10,101. Hartenstein. lining for electric or other 

furnaces. * May 1 . 

„ 10,219. Rink. Apparatus for the electrolytic 

decomposition ot alkali chloride solution by 
means of mercury cathodes.* May 1. 

„ 10,327. Orling. Electro-capillary apparatus. 

May 2. 

„ 10,390. Gin. Electric furnaces for the manufacture 

of steel. [Ger. Appl., May 3, 1905.]* May 3. 

„ 10,H02. Cowper-Coles. Electrolytic deposition of 

metals. May H. 

„ 11,102. British Thomson-Houston Co. (General 

Electric Co.). Insulating material and methods 
of making the same. May II. 

.S.] 12,221 (1906). Hepburn, and Mather and Platt, 
htd. Electrolytic apparatus. May 10. 


[1.— EATTY OIL«, FATS, WAXES, AND SOAPS 

A.] 10,041. Hill and Reid. Cleansing composition. 
April 30. 

,, 10,102. Petitpierre. See invh'r T, 

,, 10,919. Duckham. Apparatus for purifying oils 1 

containing water and such like extraneous I 
matter. May 10. 

,, 10,900. Field. Process for refining oils, fats, waxes 

or the like. May 10. 

I.S.] 10,400 (1906). Armstrong, Armstrong and Arm* 
strong. Manufacturc of soap and detergent 
compounds. May 10. 

III. — PIGMENTS, PAINTS ; RESINS, VARNISHES ; 

INDIA-RUBBER, Etc. 

(^).— Pigments, Paints. 

/.S.J 14,023 (1905). Serck. Inks for colour printing. 
May 10. 

(if.)— R esins, Varnishes. 

A.] 11,090. Elkeles and Klie. Manufacture of sub- 
stances suitable for varnishing, polisliing and 
other purposes from resins and the like.* May 11. 

XS,] 26,170 (1905). Bosch. Process for treating rosin 
and roam oils. May 10. 

(C.)— India-Rubber. 

A.] 10,704. Roland. Elastic substance similar to 
indiariibber and its method of manufacture.* 
May 7. 

IV. — TANNING, LEATHER, GLUE, SIZE, Etc. 

A.] 10,083. Sargent. Depilating process and appliances 
therefor. April 30. 

IS.] 9779 (1906). Harger, Treatment of bones, skins, 
&o. May 9. 

24,488 (1906). Oakes. Process of treating hides, i 
May 9. | 

24,984 (1905). Sadikoff. Purification of glue. 
May 9. 


XV.-MANURES, Etc. 

tC.S.] 10.733 a (1906). Hooton and Noble. Fertiliser. 
May 16. 

XVI. —SUGAR, STARCH. GUM, Etc. 

[A.1 10,216. Kantorowioz. Manufacture of starch 
[Ger. Appl., May 2, 1905.]* May 1. 

„ 10,278. Sohiiler. Centrifugal machines for clari- 

fying and washuig sugar and similar materials.* 
May 2. 

[C.S.] 21,072 (1905). Dorant. Process for refining 
8ug(ir. May 10. 

„ 7705 (HM)0). Drittlor. Starch and process of pro- 

ducing the same. May 9. 

XVIL— BREWING. WINES. SPIRITS. Etc. 

[A.] 10,452. Hunt. Means for maturing whiskey and 
other potable spirits requiring improvement by 
ageing. May 4. 

„ 10,.604. Limiaire. Apparatus for collecting yeast 

from fermenting beer. May 4. 

[C.S.] 9672 (190.5). Lennox and Dawson. Evaporator 
lor evaporating the licjuid in brewers’ wash, 
spent wash or pot ale, sewage, waste Or _ spent 
dyes or the like, and concentrating the solids 
in the hhiuc. May 10. 

10.435 (1906). Mislin and Lewin. Manufacture of 
fusel oils. May 10. 

„ 13,914 (1905). Connell, Haldane and Thomson. 

Treatment of pot ale or spent wash for the pro- 
duction of fuel therefrom. May 9. 

„ 18,058 (1905). Edwards (Pfaudler Co.). Process 

for fermentiug beer, ale anil other fermentable 
liquids. May 10. 

X VIII. -FOODS ; SANITATION, WATER 

PURIFICATION; & DISINFECTANTS. 

(.4.)— Foods. 

[A.] 10,130. Robinson and Backhouse. Process of 
manufaoturiiig flour or meal. May 1. 

„ 10,402. Sowerbutts and Sowerbutts. Method of 

preserving eggs. May 3. 

„ 10,707. Bath and Allard. Antiseptic compound 

for alimentary products. May 8. 

[C.S.] 13,948 (1905). Morel. IWuction of gluten in 
the dry state. May 9. 

„ 23,391 (1905). Lake (Nordyke and Marmon Co.). 

Treatment of flour or grain. May 9. 

20,777 (1905). Eyhert and Eybert. Method and 
apparatus for t’ eating flour Avith gases. May 16. 

(JS,)_S^>jitation ; Water PuRiFirATiON. 

[A. I 10,050. Candy. Treatment of water for washing, 
cleansing and laundry purposes. April 30. 

„ 10,080. Lambert. Process for purifying water. 

[Fr. Appl., May 3, 1905.]* April 30. 

„ 10,200. Declercq. W’ater purifying apparatus. 

[Fr. Appl., May 13, 1905.]* May 1. 

„ 10,612. Gamble. Apparatus for purifying and 

regulating liquids.* May 5. 

„ 10,900. Gardner and Gardner. Purifleation of sea 

water for use in connection with power plants. 
May 10. 

„ 11,006. Fox. Apparatus for softening and puri- 

fying water. May 11. 

I [C.S.] 12,782 (1906). Friedrich. Enriching water with air 
or oxygen. May 9. 
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,8.] 2419 (1906). Critien. Solution for preventing [C.S.] 10,436 (1906). Mislm and Lewin. Mai^faoture of 
corrosion and removing incrustation in boilerfl, lactic acid for technical purposes. May 9. 

&o. May 9. „ 17.162 (1905). Imray(Mei8ter, Lucius und Brlining). 

4907 (1906). Thompson. Composition for removing Manufacture of aminobenr.oio acid alkamme 

scale from steam boilers. May 9. esters and derivatives thereof. May 9. 

9r>72 (1905). Lennox and Dawson. <S’cc under 519 (11K)6). Nathan. Extraction of ethereal oils 

XVIT from the blooms of hops. May 9. 


XIX.— PAPER, PASTEBOARD. Etc. 

A.1 10,094. Miiller. Manufacture of luatrous threads, 
bands, strips and the like of viscose. [Ger. 
Appl., May 1, lOOfi.l* April 30. 

„ 1(),22H. .Johnson (Badis(die Anilin und Soda 

Fabnk). Manufacture of substances resembling 
celluloid.* May 1. 

„ 10,388. Woodward (Mistrellet). Manufacture of ■ 

non-in lUimrnable celluloid. May 3. 

„ 10,480. Soc. Anon. Mirabct. Sizing composition ; 

tor use 111 the manufacture of paper. [Span. | 
Appl, May 6, 1905.]* May 4, i 

„ 11,103. Fleury. Prc]mration of paper pulp. [Belg. 1 

Appl, Oct. 6, 1905.]* May 11. ' 


XX.— FINE CHEMICALS, AJ.KALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.J 10,407. Ellis (Chem. Fair, von Heydcm, A.-G.). 
Manufacture of canijihor from jsoborneol* 
May 3. 

„ 10,798. Wci/.imimi, and The Clayton Aniline Co, 

Manufacture of isobornyl and isohornyl esters. 
May 8. 

„ 10,999. Chem. Fabr. von Heydon A.-G. Manu- 

facture of isobornyl esters. [Ger. Appl, Sept. 4, 
1905.]* May 10, 

„ 11,197. Rousset. Manufacture of aminoalcohols 

and their derivatives. [Fr. Appl, May 13, 1905.J* 
May 12. 


XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 10.030. Ord. Photography. April 30. 

10,051. Steudel Self-toning silver chloride 
printing papers for use in photography. * April 30. 
„ 10,078. Bloxam (Neuc Photographische Gea.). 

Reproduction of pictures by aid of catalytic 
action.* April 30. 

10,284. Biiisson. Photographic developer. May 2. 
„ 11,033. Thornton. Photographic films and their 

manufacture. May 1 1. 

, 11.072 Ippers. Photography. [U.S. Appl, 

July 6, 1905.]* May 11. 

C.S.] 20,662 (1905). Powrie. Cdlour photography. 
May 16. 

22,735 (1905). Pifor. Photographic pictures and 
Hciisitivo plates therefor. May 16. 

NXII.- EXPLOSIVES, MATCHES, Eto. 

[A.] 10,424. Volpert. Manufacture of safety explo- 
sives.* May 3. 

[dS.l 15,565 (lfK)5). Cocking, and Kynoch, Ltd. Smoke- 
less powders. May 16. 

„ 15,566 (1905). Cocking, and Kynoch, Ltd. Smoko- 

less pow'ders. May 16, 

XXIll.—GENERAL ANALYTICAL CHEMISTRY. 

1(J.S.] 25,460 (1905). Schatz. Apparatus for use in 
analysing gas. May 16, 
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Offleial Noti«e. 


Bimingham Seetlon. 


annual general meeting. 


The Annnel Generivl Meeting wOl be held inMmoheeter, 
on Wedneedey, July lUh next and foUo^ daye. A 
programme and request form accompany tbe leeue. 

to aoooidonoo with the provieione of Rule 18 of the 
By-Law*, notice ie hereby given that thoee membei* 
whose fame, are printed in MiUct in the hat of Council 
(see Journal for April 80tl>, P- 8*1) wiU retire from their 
reepective office* at the fortbooming Annual MeetiM. 

Mr. Eustace Carey has been nominated to the office of 
President under Rule 8 ; Dr. E. Q. Love, Mr. A. Gordon 
Salamon. and Mr. Chaa. Wightman have been nomi- 
nated Vice-Presidents under Rule 8 ; and Dr. E. Divers, 
F.R.S., has been nominated a Vice-President under 


^ The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary membew 
of the Council. Forms for this purpose can be obtained, 
on application, from the General Secretary, or from the 
Hon. Local Secretaries. . x- v. n 

Extract from Rvle 18 “ No such nomination shall be 

valid unless it be signed by at least ten members of the 
Society who are not in arreor with their subscriptions, 
nor unless it bo received by the General Secretary, at the 
Society’s office, at least one month before the date of we 
Annual General Meeting, at which the election to which 
it refers takes place. Nor shall any such nomination be 
valid if the person nominated be ineligible for election 
under Rulw 12 or 16. No member shall sign more than 
one nomination form.” 


ALTERATION OF BY-LAWS. 

With a view to facilitate the voting of members residing 
abroad, notice is hereby given, in accordance with Rule 36 
of the By-laws, that the Council will propose to the 
forthcoming Annual General Meeting tlio amendment of 
the Societ^s By-laws as follows 

1. Rule 18. (tt) That the words “ At least two months 
before the date of each Annual General Meeting,” in Oie 
first and second linos thereof, be replaced by the words, 
“ In the second issue of the Society’s Journal for the 
month of April in each year.” 

(6) That the words ” date of that meeting,” in the fourth 
lino thereof, bo replaced by the words ‘‘ Annual Meetmg 
next ensuing.” 

(c) That the words ” At least one month before the date 
of;” in the sixth line from the end thereof, be replaced bjr 
the words ” not later than the last day of May prior to. 

(d) That the words “ to the election to take place at 
which it refers” in the fifth lino from the end thereof, be 
replaced by the words “at whicli the election to which 
the nomination refers is to take place.” 

2. Rule 19.-— That the words ” at least five days before 
the’eommonoement of the said meeting,” in the two last 
lines thereof, be replaced by the words, m we second 
issue of the Society's Journal for the month of May. 


Deaths. 

Bateson, Percy, Cuckoo T^ne, Gateacrc, Liverpool. 
May 12. 

Muir. Jas. P., 233, Camden Rood, Loudon, N. Jan. 16. 
Squire, Dr. Wm. Stevens, at Taormina^ Sicily. May 13. 


Meeting held at Birmingham on Tharedayt Match 26 ih, 
1906. 


prof. PRAKKLANP in THB CHAUl. 

A COMPARISON OF ENGLISH AND AMERICAN 
METHODS IN THE REFINING AND MANUFACTURE 
OF COPPER. 

BY FRANK PLATTBN. 

Thb visit of the Society of Chemical Industry to the 
United States in the autumn of 1904, afforded me a long 
wished for opportunity of seeing the metallurgioal 
works of that country. It is astonishing to contrast 
the willingness with which visitors are shown over those 
vast estaolishraents in America, with the secrecy observe 
in this country— it must be due, to some extent, to the 
knowledge that the high tariff wall shuts out all fear of 
competition from this country in their market, and there 
appears to be no immediate prospect of any alteration 
in these conditions. j. ^ \ a 

Tracing the course of the metal from ore to nnisuea 
ingot, copper occurs for the most part as sulphide— -is 
usually smelted in blast furnaces with or without [b 
preliminary calcining and the sulphide, teohnioally known 
as matte, is obtained, the gangue of the ore being got rid 
of in the form of slag. ^ 

A later form of blast furnaee treatment is known os 
pyritio smelting— in this method, by means of a lifted 
blast, the sulphur and iron prcsoiit in the ore are utilised 
hh fuel, and coke is almost, if not entirely, disixmsed with— 
tins iHocesH is a most important deyelqpmout, enabling 
ores ooourring in out of the way districts for reniov^ 
from a coalfield to ho treated on the spot, which would 
otherwise not l>e dealt with owing to the cost of carriage. 

The copper smelting industry some years ago borrowed 
from the steel trade the Bessemer idea, and now tho 
sulphide of copper, or matte, is blown in convertors 
nig copper, the sulphur being oonsuniod by tho hot air 
lilast- -bolittving very much like the silicon in cast iron 
under similar conditions. The convertor pig now contains 
about 99 per cent, copper, with generally some silver and 
gold, and is cost into anodes and sent to the electro 
depositing plants— this process separates the precious 
metals, and the electro deposited copper is then refined 
in reverberatory furnaces and cost into wire bars, cakes 

and ingots. . , . xu 

The 76-ioii copjMjr refinery furnace is no myth— 

1 have seen a refinery containing 10 such furnaces 
with the greater part of them in operation, and ooncedo 
all that has been said in their ^aiso -hut when one 
considers fully the trade conditions obtaining in tho 
two countries, it will he seen that, desirable os many 
American methods are, they are froijuently inapplicable 
in English works. 

The term ‘‘ reline,” as for as American practice is 
concemoti, is a misnomer— you will find on referring to 
any standard diotionory tho word moans ” to purify or 
separate from extraneous matter.” The copper oharg^ 
to American refineries being electro deposited is alieody 
as pure as it can be made, and all they have to do is to 
change the shape of the article from cathode plate to tim 
form required, and there we come to tho first point in the 
differing conditions. j _ 

Tho cathode plates are piled m tho furnace, tho 
closed, and tho fire urged, and, when all is mrttoo, 
practically a bath of pure copper is obtained containing at 
the worst a trace of sulphur taken up from the coal, and 
oxygen which is removed by the usual method toovrn oe 
poling, that is, plunging beneath the surface of the nuH^ 
, copper tho stem of a tree; the reducing gases from whwh 
remove the oxygen from the copper in lust tlie owjportion 
required. The conditions are ideal for handhng Iwge 
qiumtities. and I must say, in juBtioo to our Amenoan 
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ooufiint, that they have not boon slow to avail themselves 
of their oppo|:timity ; their ifvorks are magnificontly 
©quipped and run with machine-like precision, to see 
one of thoflo huge furnaces charged by means of a system 
of air lifts is a revelation, and their capacity has steadily 
grown until the present enormous tonnage is hy no means 
unconiruon, and attempts are shortly to he made to deal 
with charges of 100 tons. Whenn the development in 
size of copper relining furnaces will stop, it is hard to say, 
hut I incline to agree with several American metallur- 
gists, that the limit has boon reached ; the enormous 
weight of the charge and the corrosive action on the furnace 
walls at one stage in the refining process constitute 
important factors, also the length of time required 
to empty the furnace, duriiig which a particular state of 
oxidation tennecl “ pitch ” has to he maintained, must 
l>e taken into accoiint. 

You have no dotiht noticed in the Eiiglish market 
quotations for co])pcr, the word “ standard.^’ What an 
Amerioan refiner woidd make of 76 tons of this material 
in one of his funiac(?H cannot he imagined. Roughly, 
the composition and necessary treatment is as follows : — 
The copper percentage is fiti, tlie balance being chiefiy 
Hulphur, iron and arsenic. I 

In dealing with a 16-ton eliarge of this material, the I 
sulphur is the chief difliculty encountered ; on melting 
ilown, some of this eacafies hy oxidation, hut the melteil 
hath still eontiuns siitricient sulphur to keep the metal 
in a constant state of ebullition, <luc to the escape of 
sulphur dioxide from tJie gradual oxidation caused hy 
the atmospheric oxygen which is now’ allowed to play 
over the surface. Treating material with 1 per cent, 
sulphur, a fiercentage that is often exceeded in standard 
copper, this ebullition continues frequently for two or 
three hours, and at tl»e end of this period, sulplmr still 
remains to a aufiiciciit extent to require several hours of 
what is known ns rabbling — that is, agitation of the bath 
by means of an iron tool, a form of hand labour for which 
no mechanical substitute has yet been invented. When 
the last traces of sul]diur are removed, tlie method pro- 
ceeds on the same lines as in the States, with this great j 
difTercnco that the treatment of tliis small ijuantity lias i 
oceupiod 24 hours. ; 

It will be scon even from this short description, that j 
so long ns English refiiUTs havi’ to depend on standard | 
copper and (iiili burs, which are approximately of the ; 
same composition as standard, a daily charge of 16 Itins 
is ahoiit the maximum tliat can be dealt with. But 
even supposing the days of standard cojiper should pass 
and Chili bars cease io exist aiul Knghsli refiners find 
themselves in a jiosition to tlcul with electro-deposited 
copper in their furnaces, aiiotluT obstacle has to he 
encountered, am! this brings me to the second, and, 1 
fear, an insuperahlc difliculty, oii<’ which handicaps 
many of our iudustnes, and wliich no doubt you liaic 
noticed is periodically ventilated in the y)re8s. I refer 
to tlie lack of staiulurdisaiion in specifications which 
confi’onts many of the manufaeturers of this country. 

It is said that if a buyer requires a hx-omotive from, 
say, the Jbdtiwin works he has to take one of the stamlanl 
imttcTrtS or nothing. This is far from being the case 
with Englisli locomotive biuMcrs, 

1 believe tlu* tests and inspect ion governing this industry 
are of the most exacting description, but I can only speak 
ns regards the manufact ure of the firehr-x, winch, as you 
are aware, is matle of copper. It is difficult to see how 
copper refiners ni(5 ('ver to use largo modem furnaces 
in the face of tlie vanntiou in snecifications relating to 
the composition of copper. I will not now' go into tlie 
question of what quality of copper is best suited for 
firebox work, but will give as an instance the proportions 
of arseiiio that are commonly asked for. One engineer 
will require a percentage of 0*36 to ()•6^>, wliilo another 
limits it to ()‘16 per cent., while specifioations reading 
“ arsenic must not exc'cod 2 per cent.,,” ” arsenic must 
be present in the proiKirtion of 0-26 to 0*4 per cent,” are 
not unusual. I can offer no explanation of this diversity 
of opinion, but no doubt the ((uestions of ({uulity of water 
aiid nature of fuel are largely concerned. 

In iHldition to this dement, limits are in some 
cases placed on the presence of nickel, lead, bismuth 


and oxygen, and, as an extreme case, I may mention 
that “ beat selected copper,*’ “^irhioh qne of the purest 
forms of the metal, is ^sometimes loquired. 

When it is also borne in mind that the mechanical tests 
arc of even greater variation and the same complexity 
extends in, perhaps, a lesser degree to the manufacture 
of tubes, rods, &c., it will bo seen at once that large 
charges cannot be made, bearing in mind the high and 
fluctuating price of the metal which precludes makers 
from carrying heavier stocks than absolutely necessary. 

Until greater uniformity in this matter is obtained, 
anv considerable increase in the capacity of English 
refinery furnaces is out of the questfoii, and we must 
continue to look with envious eyes on those magntfloent 
inotalliirgieal appliances with their low labour costs and 
regret that English makers are debarred from availing 
themselves of f.lieir use. 

It is. perhaps, interesting to note that in no instance 
arc t hese colossal funiaees heated with producer or other 
gas. but the ■waste heat is invariably utilised by erecting 
water-tube boilers in the flues, and in the works of the 
Nichols Cliemical ('Io. the steam raised from this source 
is said to be equivalent to 76 tons of coal per day. 

To illustraUi further the advantages enjoyed by the 
American copper industry, I may mention eopper 
telephone wire, such as is supplied to the British 
Post Office. This wire is required hard-drawn to give 
a high tensile strength- • a course of treatment whieh 
naturally deprives the metal of some of its pliability ; 
this particular size, somewhere about 3/32 in. must have, 
a breaking strain of 32 per si|uare inch, and when it is 
remembered that the same wire in its soft or annealed 
slate breaks at about 14 tons, it will be seen that a largo 
amount of work has been put on the metal, Notwith- 
standing this, it has to si and a torsion test, that is, twisting 
thirty times in a length of 3 in. — sufficiently stringent 
tests ; hut 1 am glad to say his Majesty’s Post Office 
can readily obtain wire of this quality from English 
makei-s, although its preparation entails the exercise 
of the very greatest care on tlu^ jiart of the, manufacturer. 

The American Post Office autlionties some time ago 
imposed similar tests on the American makers, but great 
difficulty was experiencoil in complying with them. A 
very simple way was found of dealing with the matter, 
and in ri'sponse to reprosentationH from the manufaeturerfl 
the tests governing tensile strains, torsion, &c., were 
removed, the American Post Office being content with 
“ hard-drawn wire.” 

The electro- refining works (hiding witli eopper present 
no nov(4 features, complete descriptions of most of Uio 
plants having appeared m various journals ; it is curious, 
however, to note that at the works of the Nichols Chomical 
(’o., at. New York, the seiics process is cxclusivoly operated, 
I believe tins is tiie only important refinery working on 
this principle, tlie multiple system having preference 
elsewhere, and yet these are tne largest works of their 
kind proclueing one-fifth of the world’s output of eleetro- 
deposited copper. 

[ The low cost of producing the thin anede sheets necessary 
I for working the series process must have contributed 
i largely to the hucc<‘ss of the plant. It was at these works 
: tJmt we saw a Bessemer plant at work blowing copper 
! matte nji to bars of bfi per cent, jnirity. As far as I know, 

I this jmucss has made little, if any, headway in this country 
and yet for rapidity and uniformity in its work it is far 
I ahead of the older reverberatory method. I bolievo it 
j is urged against it tliat the loss of precious metals ia high, 
' but with the recent iinproveinenta in dust and fume- 
i catching apparatus it would seem that this sliould not 
! he a matter of serious imjiortanee. 

I Ah regards the metal works where the output of rolled 
eopper and brass reaches enormous totals, I was struck 
i with the great advantages which the American manufac- 
turer enjoyed, unlimited ajiaco — for thoae eatabli^- 
lUeiits arc never put down very near . to a great city 
where land is likely to bo at a premium— combination 
of interests, so that separate works can be ns far as posaible 
eoiieentraied on to the manufacture of one or, at any rate, 
a small number of articles, thus enabling specialists 
to be employed in every branch, and last, but not least, 

I huge timuer roservea, making it possible to use this aa 
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fuel in AimeAling furOAces where, fiN>m its long, dean, 
non-aulphurous name, a very high standard in the way 
of surfoc'e is obtained on all sneet metal 

The amount of dde^tion in Amerioan works ie sur- 
prising when one consiaers the multifarious duties usually 
connected with similar positions in this country, and I 
attribute much of the success of the works 1 visited to the 
way in which the American superintendent divests himself 
of all routine work and devotee his energies almost 
exclusively to the study of his processes and methods. 

At first eight it seemed to me that the chemical super- 
vision was inadequate— a group of eiglit works dealing 
with enormous outputs situated at considerable distances 
from each other boasted only one laboratory between 
them. I suppose it would he difficult to find a metal 
works in this country, with any desire to he up to date, 
that had not its laboratory, but here again the conditions 
of trade como in with marked effect. For instance, in 
American works practically the whole of the copper for 
brass making is of one uniform quality — pure electro 
deposited — in fact, one important works admits nothing 
that is under W per cent, conductivity, and a most 
careful system of electrical t-ests is maintained to ensure 
this condition being carried out. 

The most minute truces of arsenic and other iiiipiirities 
would lower the conductivity much below this figure ; it will 
therefore he seen how certain is the question of quality in 
these works. Tins will appeal to all who are accustomed 
to the copper used in P’nglish metal works. Jiest selected 
ingot is the name of the article, and a requisition for a 
arcel of such material may bring one of a dozen different 
rands containing a certain amount of various impurities, 
all of which are liable to exert considerable modifications 
whe!) alloyed with such metals as zinc, tin, aluminium, 
Ac., and in these days of oxa<;t roquiremeuta a groat deal 
of careful examination is necessary to deal successfully 
with such material. 

It is obvious tlien that the need of the chemist is on 
this account not so great in American metal works although, 
in my opinion, many of their prm^esscH would he more 
efficiently carried out under his supervision — especially 
when dealing with by-products, slags from cupolas, Ac. 

America must always, 1 feel, reign supreme in the 
copper industry for the very simple reason that the metal 
is there. I believe the latest figures show that more 
than half of the world’s production is mined in the States, 
w'hieh, in itself, is a factor of tlie greatest importance, 
hut when you add to this the I'estless energy and ability 
of the people and the thousand and one natural advantages 
of that great country, one is bound to realise the foeds 
of the situation. 

It is, tJierefore, apparent that America must remain the 
groat centre of progress and development, in this industry, 
and 1 can advise nothing better for anyone interested in the 
chemistry and metallurgy of copper than to pay a visit 
to these great establishment/s to which 1 have, I fear, 
ill this short paper done but scant justice. 


Discussion. 

Mr. A, H. Hiorns a8ke<l whether the. 7f>'ton refinery 
referred to was an ordinary reverberatory or not ? With 
regard to the abundance of copper ore in America ns 
compartMl with this country, was it not a fact that we have 
practically no ore in this country, that, no doubt, made a 
very considerable difference in the methods of working? 
Another point Mr, Flatten referred to whs the enormous 
time taken up in the removal of the last, traces of sulphur, 
amounting to several hours, entirely done by aimosplierio 
air. Were not certain oxidising agents added to the copper 
bath ? To him the method of standards which Mr. Flatten 
referred to was one of the great draw- backs in England. 
Engineers and others specified absolutely absurd standards, 
the reason being they did not know sufficiently of the 
subjeet. Ho thought few people absolutely knew the 
effect of arsenic, or bismuth, or lead, or antimony, tir 
phosphorus on ♦ opper, beoauso nobody attempted to 
make a complete investigation with the pure motal. 
It could never be known what effect an element had upon 
another element until that clement was need in its pure 


stat«i and pure samples of the other saUtanos ktl 
dueed One man would say, for instaaoe, whet 
enormous influence antimony had on copper, and wo 
be alarmed by the fact that there sboUla be added,! 
0*2 per cent, of antimony. If 0*2 per oant of sothm 
were present in pure copper, then oaiother 0>2 per o6nt 
arsenic added to it, it would actually Improve the om 
instead of diminishing its malleability. Fcants lih* u 
required publishing, as to the effects of the dhffsi 
impurities on copper; then all these absurd speoiflnad 
would not be put forward by engineers. 

Mr. Albx. E. Tuokbr asked if the author ever oi 
across what was practically a Wellman-Siever fotm 
a tipping furnace for copper. He very cordk 
supported nis views as to the necessity among engjnt 
in this country of standardisation of their speoifioatic 
He had had occasion to deal with the matter persona 
and. as Mr. Hiorns hod said, the amount of Ignora 
shown by the people in authority on these matters i 
often lamentaVilc, having regard to the very heavy sv 
at stake. This applied not only to copper for me^boxes, f 
hut. practically speaking, to a great deal of 
metallurgical work. It was noticeable in the case of si 
Virgin spelter was contracted for ; what virgin Spe] 
really was was still a disputable point. He suppoMC 
originally meant spelter which was made direwy £r 
the ore, hut at the present time there was plenty 
spelter made from by-products, and which could 
produced as pure as, and often very much purer th 
spelter made directly from the ore. This and simj 
want of uniformity m respect of trade terms and tl 
coriH^sponding cheinmal purity was a matter which mij 
properly be dealt witn by such a society as ours. K, say, ' 
Birmingham Section, as being immediately oonneotedw 
metallurgy, would deal with the subject, ne should exp 
the London Section would co-operate and bring it bef' 
the George Street engineers and others oonoemed. 
was certainly a matter of high importance, not a 
intrinsically, hut also in reference to the Continen 
and American practices, and he would suggest tl 
something of tlie sort he taken in hand with a view 
putting it on a proper working basis. 

Mr. W. Hosbnhain asked why English copper refiu 
could not use the pure electrolytic copwr that was useti 
America. Without having any special knowledge of 1 
copp<?r industry, it appeared to him that if so much ti 
was occupied by the elimination of sulphur, and 1 
capacity of the plant so greatly diminish^ thereby, \ 
removal of the sulphur by electrolytic means mignt 
preferable. 

Mr. J^lattkn, in reply, said he regretted that the 
liad been of a rather general natiu'e. He should nt 
been very glad to have given greater detail in regard 
the points he had touched upon had it been possil; 
Ho agrecil with Frof. FraiiKlaud that the grea 
abundance of copper in the States would be less lik< 
io ]ea<i to improvements in the refining of copper th 
in this country, where the metal was scarcer. He v 
referring chiefly to the low labour costs which obtain 
in the States ; they were able to deal with the metal 
mucli larger masses in their luige furnaces, at a figi 
which could nut he approached in this country, witii t 
small furnaces. The 75-ton furnaces were reverberate 
funiaces of the same typo os those in use in this countl 
They differed very slightly from tliose seen inallJBkigli 
works, except that the dimensions wore greater in evi 
particular. The depth of the metal-bath was alm( 
double what was customary in tliis country, but fix 
inspection of a great number of furnaces in the Stat 
he could say tliat practically tlieir design was the sail 
As to removing tlie impiuitios by moans of solid ffrun 
such fluxes were certainly used; nitrate of soda bei 
the most common, but its use was confined to the elii 
nation of arsenic and antimony. The liuit traces 
sulphur must bo removed by the process he had mi 
tfoned ; it was of the utmost importance that that ihoii 
be done, otherwise the metal, on lieing oast, expellad t 
sulphur in the form of gas, at the moment of mffiqifloatic 
causing porosity on the surface of the ingot. He oonld a 
agree mth the strictures which Mr. HiQHis|mmed<iqpon |i 
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English locomotive engineers in general The experience of the subject, Mid after hriefly passing in review the 
of neariy all these engineers was different, because the more ^neral and wellknown devices, with comments 

duality of the water and fuel varied in different parts of on their advantages and disadvantages, pass on to notice 

the country, and he believed many of the specifications some recent improvements which, 1 think, will he found 

presented to manufacturers were drawn up actually on to carry the subject a step further towards perfection, 

the working results on the respective railways. Mr. I omit all reference in this paper to the use of heat — 
Hiorns su^cted that the secrecy on the part, of the generally steam— -to remove temporary baldness. Not 

English refiners was owing to their plant being so very only does it leave the problem unsolved at the most 

primitive. He could only adhere to what he had said in the difficult point, vtz., the permanent hardness, but it only 

paper — it was imposHible to enlarge the furnaces to any partially removes the temporary hardness. Nothing 

considerable extent, and thus bring into play the latest short of vigorous boiling by live steam, thus driving off 

mechanical casting appliances, for the reasons he had the carbonic acid gas thoroughly, will effect the object 

stated. To eliK'idate tliat point, imagine an English desired, and boiling by live steam is far too costly, 

manufacturer getting an order for, say, 20 tens of loco- Exhaust steam is usually employed, and not only is this 

motive plates, to a certain specification, with the arsenic only partially efficient, but the grease from the steam 

or some other eleraeiit limited to a narrow margin. If | adds to the subsequent difficulty of treatment, 
he were using a 75-toii furnace, it would ho necessary for j Confining my attention, therefore, to the lime and soda 
him to make 75 tons of copper of tliat particular eompo- treatment ns the now generally recocnisod best method 

sitioii ; that might leave him with 55 tons of copper on of softening, I observe that the problem of constructing 

his ivands, and, at the present price of tlie rnetal, that a softener divides itself broadly into three stages: (1) a 

would be a sorioiis matter. He was inteiested in method of introducing the reagents (lime and soda) in 

wluit Mr. Hionis said with regard to impurities in j proper quantity, ami with regularity and certainty ; 
copper, especially as to tlie injurious cfTect of anti- [ f2) a reaction chamber in which the chemical reactions 
mony being mitigated by the presence of arsenic, may take place; and (3) some efficient method of 

and agreed with him that a study of tlic impurities clarifying the treated water. 

in eombinatioii was of gn^at. importance. A groat (1) The Mupply of Obviously a safe and sure 

deal of work liud been done on this subject by the late method is to intro<luce the chemicals in hulk into a 

Sir W. Roberts- Austen, and one of the most valuable measured quantity of the water to be treated, and mix 

results publislunl showed tliat the presence of arsenic in the whole up by some means. This was the method 

copper could mask the effect of bismuth, which was one adopted hy the late l)r. (3nrk in his early investigations 

of the most difficult, impurities with which the copjier into this subject, and for which he took out a patent in 

metallurgist luul to deni. He did not think tilting 1K4I, and which has come to be universally known ns 

furnaces had been used in tlie Stales for copper, but bo the Porter-Clark process. This is also the metlio<l 

had for some time thought tliat with our small furnaces, adopted in the “ Arclihiitt-lleeley ” process ami is 

where tlio mass of metal was so light that it was impos- thoroughly effective so far as it goes, hut the size of the 

aible to tap, us was ilone in the States, it was liighly likely tanks and space required to do this properly and without 

that exjKiriinents nuule on the lines of the tilting "furnace requiring the process to be repcateu too frequently is a 

might meet with very great success. Klectro*cop|)er was serious drawback, hence tlie resort to mechanical means 

not available for the JhhiglisU furuaceH because it com- | for introducing the chemicals continuously into a regu- 
manded a considerable premium over bar copper in late<l flow of the water to be softened, thus making tlie 

England, and the question of its use iii reiining turnaces I apparatus continuous instead i.f intermittent. A con- 
was entirely one of prices. | siderable saving of space is to be effected by a reliable 

device of this kind, as also in the first cost, and the cost 
for attention. Indeed, this matter of first cost so per- 
sistently <*onfroiitH the engineer that recourse is had by 
some makers to what arc, undoubtedly, only partially 
effective methods of treatment. Prominent amongst 
these must be mentioned the use of milk of lime instead 
of lime water. Not only is there a difficulty in mixing 
and keeping mixed the lime and the water to ensure 
a uniform mixture being passed over, but there is always 
a quantity of earthy matter with the lime which is con- 
stantly altering the mixture, and makes it impossible 
to be sure of its strength. Still, as before mentioned, 
this is a method in favour with some, engineers bceause 
it keeps the apparatus compact ami low in first cost, 
but it certainly is not n^liablc, nor should I think, from 
the standpoint of the clieniist, can it for a moment com- 
pare with the nietluKl of using a saturateii solution of 
lime water. It is also interesting to note hero that tlie 
idea of using saturated lime water — not milk of lime — 
originated with Dr. Clark ; at least it is mentioned in 
the ])ateiit before referred to. The well-known property 
of water to dissolve ami hold in solution lime to a fixed 
amount, is a most valuable one wlien dealing witli this 
problem. It is only iieeeHsaiy to ensure a steady flow 
of water through a innss of lime thoroughly stirred up 
and to ilisBolve out the maximum amount of lime witli 
certainty, when, after allowing tlic water time to settle 
out any particles of lime in mechanical suspension, the 
object is accomplished. 

The Keisert patent lime saturator consists of a conical 
vessel standinf^ with the point downwards (see Fig. 1). 
Hiaked lime is introduced into the bottom or pointed cud 
of the cone through the ifipo, A, and a rcgulaleil stream 
of the water to he softeneil is caused to flow through the 
mass hy carrying a pipe, B, to the bottom of the cone. 
The fiowing water will effectually stir up the lime, dissolving 
as it goes, and rising through the cone with continually 
reducing velocity, finally flowing over through pipe, C, 
as a clear stream of saturated lime water. The bottom or 
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THE MKCHANICR (IF WATER SOFTENING. 

BY JOHN J, KOYLK. 

The subject of water softening is receiving inerensed 
attention in this country ainoiigHt imlustnal concerns. 
Very rarely dot's water exist in a suffieiently pure state 
for mannfaeturing purposes, ami the imTeasiiig itiiii- , 
petition, particularly in the textile trades, is fori’iiig | 
attention to tliis subject of the purilicatimi of natural } 
waters. 

The subject of water softening is, first (if nil, a problem 
for the cliemist, and, secondly, for the engineer who has 
to provide sucli mechanical nieoiis us will enable the 
chemist to accomplish what lie knows to be necessary 
to bring about the desired result. It is essentially a case 
where the two departments of knowledge should come 
together if the host resiiJt is to be accomplished. It 
may also bo laiil down as axiomatic that the engineer 
who can effect wliat the chemist wants with the simplest, 
cheapest, and least liable to be deranged, yet efficient < 
apparatus is most likely to succeed commercially, ) 

I propose in this paper to deal with the subject of water 
softening from the standpoint of the meohauieian 
endeavouring to carry out wnat is settled as the ohemisiry j 
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pointed end of the cone acts a<i a perfect mixer, whilst the 
over widening upper parts acts as an efficient decanter. 

With rcgnrd to the soda, the required quantity is 
dissolved in water and introduced by some mechanical 
device, 8U(‘h as tipping buckets of various kinds, syphons, 
water wheels driven by the incoming water operating 
scoops or buckets, or in some cases by compound pumps 
with rams of different sizes which deliver the exact 
proportional quantities of both lime and soda. Ingenious 
as some of those devices are, they are liable to derange* 
ment and require constant attention to secure their good 
working, with the result of frequent failure, or only 
(pialified success. 

In the Reisert Softener — presently to bo more particu- 
larly described — the supply of the soda solution is offooted 
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in a moat simple manner without any moving meohanism 
at all, by taking advantage of the diflferenoe in spooifio 
gravity between a solution of soda and water. The soda 
solution is run into a cylindrioal vessel, A (see Fig. 2), 
standing alongside the reaction chamber, B, and from 
the bottom of the vessel a pipe, 0, rises to within, say, 
a few inches of the top, where it turns through the side 
of the vessel and discharges into the mixing pipe, I). 
It is found, that if a stream of water is allowed to flow 
gently on to the top of the soda solution, it will, without 
mixing with it, displace llie soda solution — piston 
fashion — through the pipe, C, before mentioned, until the 
last drop is passed over. In so doing, the “ head ” of 
water above the pipe will Iw a constantly increasing one, 
rising more ami more as the solution goes over, and by 
putting a gauge glass, E. or float to the upper [mri, one 
can see at mute when all the solution has gone over by 
the water lino suddmdy falling. Advantage is taken of 
this property as a moans of indicating to the attendant 
when the apparatus requires recharging. 

Having thus briefly touched u|)on the mechanical 
supply of the chemicals, I now pass on to notice — 

(2) The ren^Hon chamber whore the chemical reactions 
take place flue to the mixing of the lime and soda, 
and ine chief thing to be said about this, is that it 
should be of such ample dimensions as to allow the 
chemicals time to perform their functions. A rough but 
safe rule is to rnalcc it equal to the hourly duty of the 
plant ; it cannot with safety 1)6 made less, and in some 
cases 1 have known it might, with advantage, be made 
much larger. Another reason for this, is that the reaction 
chamber is also a pnpeipitating vessel for the carbonate 
of lime thrown dowff, a starchy looking liquid which is 
slow ill settling, hut which must bo separated by some 
means from the water before it can be used ancf which 
brings me to stage 3, %)iz. : — 

(3) Kfficirnt mearm of clarifying the treated imUir, — It is 
found in practiijc, that there is a great variation in the 
velocity with which these precipitates fall. They are all 
slow and greatly hamper the engineer at this stage. In 
the Arohhutt-Deeley process first mentioned, in whioh the 
reaction takes place in large tanks, recourse is had to 
mixing the newly treated water with the mud of the 
previous charge, and it is found that the resettling of the 
mud helps to carry down the finer particles from ttio now 
reaction, and so hastens the settlement of the treated 
water. In other cases, shelves or partitions are arranged 
upon which the precipitates can rest as in the Posrumauz 
apparatus, so shortening the time as much as possible, 
but whatever device may bo adopted to settle the precipi- 
tate, it is found that there is still a need for further treat- 
ment before the water can be said to be in a condition 
fit to use, and it is safe to sav that no water softener is 
complete without some kind of filter. A common method 
is a filter of wood wool, acting upwards. This speedily 
gets foul, end as there is no way of cleaning it, snort of 
t.aking it to pieces and washing it, it is a device peonliariy 
adapted to bring a softener into disfavour with the 
attendants, (kavel and sand filters with some device 
for cleansing them are the only kind that have given good 
results, and it is here that the excellence of me Reisert 
Automatic Filter appears, as it possesses the property 
of attending automatically to its own cleansing, and 
entirely removes all care and anxiety from the attendants 
on that score— no small relief, as those who have had 
practical acquaintance with water softeners can testily. 

Having thus reviewed the three essential stages of water 
softening, I will now describe the Reisert Softener, in which 
these essentials are carried out in a more perfect manner 
than heretofore, some of the points of which have been 
already touched upon. 

The annexed illustration. Fig. 3, is a dii^ramatio view, 
all details of staging. &;n., being omitted tor purposes of 
clearness. 

It consists of a crude water distributing tank, 0. E. A ; 
a lime saturator and decanter, B ; a soda vessel, P ; 
a reaction chamber, F ; and an automatic self*cteaasing 
filter, K- 

The distributing tank, C, B, A, la divided into three 
compartments. A is a lime slaking compartment in 
whira the lime is slaked and run in proper (quantity to 
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the bottom of the conical vcHsel, B, through the cock, 
R, and down pi|>e with fnnnol. C \h a nocla disBolving 
chamber in which the rcquinxl quantity of soila is din- 
solvod and run into the Koda vchhcI, 1), tlirougli cock, Q. 
The centre chamber. hJ, receivcH the criuic wat-cr at a rate 
correeponding to the hourly capacity of the plant. At 
the bottom of thin chamber arc three gauged openings, 

1, 3, of which the centre one (2), in by far the largest, 

and diflohorgeH a regular quantity of crude water into the 
mixing pip^> The next in size, (3). discharges a lesser 
q^uantity of water to the bottom of the conical vessel, B, 
throngh tlie pipe, O. lliis water, in flowing through the 
lime, keeps it i:ontinually stirred up, and rising tlirough 
the cone at a decreasing velocity drops the particles of 
Kme in meehanieal susfiension, ‘ and finally runs over I 
from the top of the cone into the mixing pipe, K, as a | 
stream of clear saturated lime water. The size of the 
gauged opening (No. 3) is regulated to pass such an amount 
of water as will dissolve the necessary quantity of lime 
And keep the solution up to saturation point for a run of 
12 hours (the usual limit of time). The gauged opening, 
(1), the smallest of these, discharges such n quantity of 
water into the top part of the soda vessel, T>, as would 
fiU the vessel, D, in 12 hours, but as this vessel (we assume) 
is already filled with a solution of soda, of the proper 
Htrength« the crude water lies on the top of the heavier 
solution and displaces it over by thi? central pipe into the 
mixing pipe, E. Thus we have three streams entering, 

E — a ciud© water stream, a lime water stream, and a 
soda stream'-the three combined representing a flow 
equal to the hourly duty of the plant. It will be admitte<l, 

I think, that nothing could be simpler or more certain of 
notion than three streams derived from a exunmon head 
of water, and which will vary, if they vary at all, in an 
equal ratio if the “ head ” varies, and stop altogether 
when the supply of wafer stops. The size of these gauged 
openings is settled by trial rxuis in erecting the ploiit, and 
once ascertained, no fmther attention is needeil unless 
the character of the crude water changes. 

Following the course of the arrows, the mixed water 
riiies through the reaction ohamber, F, when the ohemloAl 


reactions arc eompleted, the resulting precipitate falling 
on to the conical bottom, G, whence it is periodically 
fiushod off through the cook, H. Although a considerable 
quantity of the precipitate is disposed of in this manner, 
the finer particles - varying with the nature of the water — 
refuse to settle, and flow over with the water into the pipe, 
J, and are separated by the sand and gravel filter, K. 

The water descends through the filter and issues by 
pipe, S, through storage tank, L, by the pipe, M, ready 
for use. Attention is specially directed to the perfect 
action of this filter. It will be obvious that the head of 
water available for forcing the water through the filter 
w'ill be the difference between the water level in the pipe, 
J, and the level in the tank, b, and that as the resistance 
of the filter increases, owing l-o the deposit of carbonate 
of lime upon it. the height of the water in J. will increase 
until linally, the pipe would Iwcome full, and the reaction 
chamber itself would overflow were it not that, during 
this time, a i-oiresponding pipe, L, in communication with 
tlie space above the filter hetl has Ijeen rising in sympathy 
with it. It will be seen that the pipe, L, contains an inner 
pipe, and with a water lute, T, forms a syphon, so that as 
soon as the filter bed becomes so choked as to require a 
liead of water which will bring the water well above the 
top of J, the inner pipe in L, overflows, and acting as a 
powerful syphon, reverses the current tlirongh the filter 
bed. drawing hock the filtered water stored in, L, and so 
thoroughly cleanses the filter. An air pipe, U, breaks 
the syphon at the projior time, and the filtering action 
re-comniences. Exactly how often this cleansing takes 
place depends upon the water being treated. Obviously, 
in the ease of a wal-cr in which the pre<*ipitate seitles 
slowly, a larger quantity will ixnnc upon the filter and 
the re-flush will l>e more frequent, hut whatever the perio<i 
may be, it is important to note that it can only occur as 
often as necessary, and is entirely automatic in action — 
a great advantage and an indispensable one when plants 
work through the night, and when the attention given is 
of a very ordinary kind. The daily manipulation of the 
plant is quite simple. The proper quantity of lime 
(approximately settled from the analysis), and finally 
deeidcHl by tost, is run into. B, every 12 hours, and the 
spent lime is flushed off at, N. Similarly, the proper 
quantity and strength of soda is run into, 1), the ai«» 
placing water having previously been run off by tap, J*. 
This, and the oceasional opening of the mud outlet, H, is all 
the attention requisite, and it is quite within the compass 
of an ordinary labourer. The time taken should not be 
more than one hour tier day of 12 hours, so that tlie cost 
of aifciition is very low. The plant works well, and the 
water can be softened down to a determined point with 
regularity and certainty. 

On the subject of the cost of soft-ening by the system, 
the table on next page is compiled from the results of 
plants rt'cently erected. 

Water softening by lime and soda, whilst satisfactory 
for many dyeing and manufacturing purposes, brin||pi 
witli it eertain disadvantages wlien the softened water is 
used for boiler feeding, ins., the aecutnulation of sodium 
sulphate in the boiler, causing the latter to foam or 

prime ” badly, unless frequently blown off, and which 
also attacks the gunmetal fittings, eating away gauge 
cocks and valves in a serious manner. The first-named 
drawhaifk is most seriously felt in boilers of the locomotive 
or tubular type, and many attempts have been made 
to use some other substance than soda in its various 
compounds, notably barium carbonate. It will be seen at 
once that if this substance could be used instead of soda, 
the result would bo the formation of barium sulphate 
instead of sodium sulphate, whioh would be Mparated 
in the filtration, and thus an end would be made of the 
troubles of foaming, and the waste of the fittings. Such 
an apparatus Iihh lieen successfully designed, of whioh 
the following is a description. The annexed illustration. 
Fig. 4, is a diagrammatic view designed rather to show 
the principle upon whioh Meiuim. Keisert have proceeded 
than to burden this paper with unneoessair details. 

Following the lines of their lime and soda plant, they 
use the same system of lime supply, but instead of soda 
they 1 UI 6 a suitably prepared barium carbonate introduced 
in bulk into the reaction chamber, D, whore it lies in the 
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Hourly 
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of' plant 
in gallons 
per hour. 


galls. 

2 d ()0 

800 

.8500 

0000 

m 

lOOO 

1000 

6000 

4400 

2000 

4000 


Hardness of water 

Chemicals 
per 1000 

Totals 

chemicals 

degrees (larke. 

gallons 

per day of 



1 

per hour. 

12 fwjurs. 

Tempy. j 
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Total. 

1 i 

Lime. 

Soda. 

Lime. 

Soda. 

23*8'' 



lbs. 

lbs. 

lbs. 

lbs. 

21-0- 

44-8'' 

2*9 

8*4 

69*6 

81*6 

8*4“ 

9-8" 

18-2" 

1*2 

1*6 

4-5 

6*7 

14*7" 

11-2" 

26-9" 

1*8 

1*0 

60*0 

80*0 

U-O" 

19*6" 

33*6“ i 

2*4 

3*2 
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e-a" 
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1*4 

1*0 

3*7 

16*5 

2*7 

11-2“ 

2-1“ 

n-r 

1-3 

0*4 

6*0 

14*6” 

4.2“ 

lS-2'* 

1-6 

0-76 

19*2 
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ii-a 


2*1 

1*86 

161*2 

138*2 
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1*9 

1-06 
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1 0*8 

28*0 
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6-r 
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1*3 

1*0 

62*4 

48*0 


Cost Of 
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per lOOO 
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pCT hour. 


penoe 

2-00 

0>05 

1*17 

1-0 

0- 67 
0*86 
0*67 

1- 18 
0*76 
0-B7 
0>06 


Ayorage 

degrees 

Bortened 

water. 


i: 


ot «g. per 


— Average cost «)( attendance, reckoning a man at 25i. per week, engaged on a softener one hour per dayseBd. peT hour, 
per Week 


conical bottom, D'. The crude water ig enueed to Hireaib 
through this powder hy the pipe, C, so keeping it constantly 
stirred up, ajul floating about in the reaction chamber, 
D, the lime water meantime entering in a manner similar 
to the previously descrilied plant. It is found that the 
barium carbonate effectually attacks the (‘alcium and 
other sulphates, decomposing them and forming barium 
sulphate anti calcium carbonate, and that it is inhre 
active when ustnl along with the lime. The precipitate 
HO formed settles down in the reaction chamber, D, and 
mixes with the barium carbonate, and goes on accumu- 
lating, the water finally passing off through a sand ftltdr, H. 

How long this accumulation of precipitate or mud wijl 

f ;o on depends on the nature of the water being treatod, 
lut, obviously, tlic reaction chamber, 1), would get full in 
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time, and cocks are placed on the shell of the ohttillheri 
so that the attendant can ascertain occasionally how thl6 
accumulation is going on. The mixtuto of the taud ■'HtH 
the barium carbonate is not found to interfere in AhV 
way w'ith its action, and the (mantity added is regulated 
by the time that the plant wiU tun before the tnud mu6t 
be flushed off. This i 
hut the essential 
barium carbonate 
1 spent about the time tliat the plant hecomeri “ gorged,” 

I so to speak, with the mud, when the whole is flush^ 

I off, and tile plant is ro-oharged. The barium catbouate 
iieiim expensive, it is important that none of it be lout 
hy ffushing off too early or too frequently, And for a like 
reasou the filter, 11, is cleansed by allowing A quantity 
of imjKuinded clear w^ater to stream backwards through 
it into the reaction vessel, so that any barium oarboilAtO 
whi<‘h may have got lodged in the filter may find itfi way 
hiwdc into the reat^tion chamber. Using tho barlhth 
carbonate carefully in this way, the process compares 
favourably with the lime and soda treatment in cost of 
running. 

The first cost of the plant is about the same As for 
lime and soda, whilst the advantage of the absence h! 
soda salts in the boilers renders the system incOhiparahly 
superior for locomotives and boilers of a tubhlar typte. 


]>I.SCU8810N. 

The CHATitMAyr said there was lio doubt tliat in the 
subject of waU>r softening we were very milch behind. 
He was struck by the numner of plants under the Bdlien 
system said to be fixed abroad, and be doubted whether 
tue whole luimhor of plants of all typos erected In Bn^lAfid 
would equal that nuinhor. With regard to the haHthn 
earbunate system, he thought if it could bo rub As economi- 
cally us the soda process, there would be the oddiHonal 
advantage that this re-agent is most efficient fot removing 
iron from water. He understood Mr. Royle to »av thAt 
the sulphate of soda in feed water was rcS^nsihlA fot* the 
destruction of gun metal fitting^, whereas he (the ChAit- 
raanj thought it was due to the Alkalinity of the A*’at4fr 
itself. He thought, however, that the influence of evoh 
minute amounts of nitrogenous matters hod been too 
much overlooked. Jl© hs^^ cxporionco<l cases of rapid 
corrosion of gun- metal fittings traceable to slight sew^M 
contamination of the water. Even with the minuw 
amounts present in normal river waters, the amnionla 
carried over by the steam had a corrosive action, but where 
serious contamination of the water existed, the action was 
ver: 
an* 


TV pronounced. It was especially with alkaline Wat^r 
id uur’ 


luring priming that the mischief was done. 

Ihr. W. B. pEAfAwnt was Somewhat aistehiahed that the 
jtutet had afsmisBed with such Iwaiit attentibh the poiil- 
lines 6f the use of any chomicAls, other than Uthe lUld 
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BOfla oab, for the purpose of water Boftening. Where the 
water wan required for boiler feed purpoBen and where the 
bulk to l)e treated was not very great, there were very 
many argnmeTitB in favour of the \we of a mixture of oaustio 
poda and carbonate of soda in proportione suitable for 
the water \mdor treatment^ where the use of such a mixture 
was from the chemical nature of the water, possible. The 
great BimpUcity introduced by the use of a single solution 
%va8 more than enough to counterbalance the slightly 
inereivscd cost. Where the feed water could he warmer! by 
means of exhausf steam, it frequently happened that the 
cost under these ciroumBtHnees was actually not greater 
than where the lime-Rr>da process was uBod. Although the 
apparatus deserihed was very ingenious, it did not over* 
eome many of the diflieulties inherent in the use of lime, 
soda mixtures. The sohibility of lime varied tremendously 
W'ith the temperature, and it was not by anv means easy 
to rely upon getting a saturated solution. It woe stated 
that the presence of alkaline salts in the boiler had caused 
trouble with the gauge taps, gauge-glass fittings, and the 
blow-off cocks. This was certainly true where the 
process was not properly carried out, and where the anmimt 
of alkali used was excoasive and allowed to accumulate 
and concentrate in the boiler. The use of iron fittings 
practically overcame this. Sand-filterB were not an 
unmixed blessing. 'J’he fact that the majority of the 
makers of water-softening machines in the past liad 
worked on unscientific lines, had enabled the sand-filter 
makers to obtain a strong footing. The majority of the 
old type of water softening plants made use of an ascending 
current of water through which the sediment settled. 
This was obviously wrong in principle, and after a 
considerable amount of work, his firm had succeeded in 
making a separator in which the path of the liquid was 
practically hori/.ontal, and which resulted in an efficiency 
tar exceeding that of the vertical type. With reference 
to the case at Leicester, the Bpeakor thought that it would 
he interesting to have comjuetc analyses of the water; 
the case was so extraordinary that Lirther details were 
required to suhBtantiatc it. There were, undoubtedly, 
many very interesting points in the apparatus brought 
before their notice that evening, and apart from the 
inherent defects to which the process and tlie methods 
wore liable, it would probably give very fair results. 

Mr. Frank Soudder said that many of fho filters in 
connection with these plants were a source of trouble. 
In the filter shown upon the screen, the filterifig material 
was graded, and he should like to know whether^ after the 
telf-weansing of the filter took place, the material became 
mixed or settled down in layers. Water alone was not 
Bufficient to efficiently cleanse the filtering bed. Air 
was used to disturb the material and loose the deposit — 
the water then washing away the deposit. A good sand 
filter with such an arrangement used only about 7 per 
cent, of the water filtered for washing purposes, and he 
wished to know what quantity was required for the filter 
under discuHsion. 

Mr. Royle, in reply, said that it wae impossible, in the 
brief space of time allotted for a paper of this kind, to touch 
upon many points of great importance in connection 
with water softening, some of which had been opened up 
in the discussion. In reply to l>r. Bailey, as to 
the cause of the wastage of the boiler fittings, this 
was a matter for the chemist, end he was much 
interested in Dr. Bailey’s suggestion as to the cause of 
this waste. Replyin|; to Dr. Orinaiidy, he said it was 
undoubtedly economical to feed boilers with hot wator, 
but the difficulty was to so arrange the demand of the 
boilers that it kept pace so to speak with the softener. 
Boilers were intermittent in their doinand, whilst a 
softener is best when working at a uniform speed. Storage 
of the treated water was, in most oases, absolutely 
necessary, and this defeated the idea of economy, as if 
tlie water was stored it necessarily cooled down. He failed 
to see how iron cocks were going to bo satisfactory on 
high-pressure boilers. He would also say that the amount 
of flush water used in the Boisert plant was about 25 per 
cent, of the hourly duty. How often the filter flushed, 
varied with the nature of the precipitant, but it was a 
bad case if the flush water reached 5 per cent, of the 
duty of the plant — more oftfln It was nearer 2 per cent 
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PR. o. H, BAILEY IN THE CHAIR. 

THE BORING CAPABILITIES OF A WOOD-INSECT, 
WITH PARTICITIAR REFERENCE TO ITS 
PENETRATION OF SHEET LEAD. 

IIY WM. BEAMONT HART, F.I.C., F.O.S. 

In the year 1895 T was engaged by the Ottoman Govern- 
ment in the erection of plant for Hmokeless-powdci 
production, at Banithano, nine miles from C-onstantinoplcv 
on the Hea of Marmora. Timber was required early in 
the building operations, and it was necessary to contrad 
for it at once. The supply of timber, either native oi 
iraportod fron> the adjacent countries, is fairly plentiful, 
the chief varieties being; or white deal; 

Tchee-de-nr, or red deal ; Nv7n-/ie‘rnl.’agatch, or Austrian 
deal ; TcJiamm, or pine ; Mey-shey, or oak ; Ovl-gcn, 
or lieech, &c. Tckarnm and Nvtn^se-c/d-agateh were 
chosen, chiefly on account of their resinous nature and 
their greater length. At this time 1 had no knowledge 
of the boring power of insects, the timber being selected 
from considerations of strength, dimension and quality; 
only. 

When the plnmhers arrived from England, and the lead 
work was in fair progress, one of these men. who had beer 
out in South Africa on similar work, mentioned the 
trouble they had experienced there by leakage duo to 
holes in the lead, caused by the insect usually termed th€ 
wood-worm, though they nad never been able to oVitain 
a specimen. 

About a week after this conversation, one Monday 
morning about 11 a.m., my attention was called to the 
wo(Klen floor of one of the sulphuric acid chambers, where 
the sheet-lead had been laid down tenqwrarily for strap- 
cutting. I saw a small hole in the upper surface of the 
lead, and, by the aid of a pocket glass, noticed a distinct 
boring movement in and below the hole. On lifting up 
the lead I found an insect in the timber with its head just 
above the wood -flooring, its augers still moving and some 
slight quantity of fine dust on the floor. With a piece 
of wire I dislodged and secured the insect, and found the 
hole in the wood to be about ms. deep, passing, some- 
what obliquely, through the flooring board into one of the 
joists below — from which some wood borings were 
obtained — and there it ended. No trace of any other 
outlet could be seen, so that it seemed reasonable to 
conclude that the insect, as found, could not have entered 
into the wood from outside while the joist was in position, 
but had either been deposited as an egg in, or entered, 
in the larval stage, into the wood, and, after imohing 
maturity as a full-grown fly, had attempted to gain itH 
freedom by boring through the timber and started 
ojicrations on the lead. 
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The lead sheet was one^oi^hth of an inch in thickness, 
and the hole, as can be seen, in Fig. 1, is countersunk, the 
lower mning being 6*4 mm. diameter at its widest part 
and 5*2 mm. diameter at its narrowest part, whilst the 
upper opening is about 3*2 mm. diameter all round, 
timugh the openings are not concentric. The sides of 
the hole arc scored more or less deeply by indentations, 
in such a manner that the action and direction of the 
boring organ can easily be traced, being generally in the 
oppomte direction to that of the hands of a watch as the 
insect worked from the lower to the upper surface of the 
lead — though some boring marks are in the contrary 
direction — and are for the most part continuous; the 
whole result, when looke<l through from the lower to the 
upper surface, resembling the rifting of a gun-harrel. 

From near the mouth of the insect a pair of mandibles 
extends, as shown in Fig. 2, each consisting of three cutters 
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Front view of head showing niHiidibleg. 


of varying size, increasing in length but decreasing 
in width from the mouth outwards, each complete 
mandible being about 0*7 mm. in length, 0*65 mm. 
diameter aiUits widest pari nearest to the head and ending 
in the first or largest cutter. From this examination of 
the mandiiiles. the countersunk shape of the hole in the 
lead can romlily he understood, the attack being made 
initially at a point, and as the width of each mandible 
increases from its largest cutter, furthest from the hcarl 
to the smallest cutter nearest to the head, so the diameter 
of the hole mcreased as the boring operation proi^eeded 
from the lower to the upper surface of the lead sheet. 
It will also be comprohenaed that hod the insect com- 
leted its work of escape unobserved, the hole would have 
een cylindrical instead of countersunk. 

The length of time the insect had been actually occupied 
in boring the hole through the lead is not known, but the 
maximum time can be definitely stated. The lead sheet 
ha<l been laid down on the previous Saturday, so that 
48 hours was the outside limit, and, judging from the 
hole formed, probably in a further 12 or 16 hours’ time, 
the prisoner would have escaped. 

On investigating the entomology of the subject, as 
regards the penetration and boring of timber by injurious 
insects, I find the following have the power and habit of 
damaging pine and fir -.— 

Sirex gigas, or Giant Wood- wasp — the timber wasp of 
Germany ; Sirex ^uvenrus, or Steel-blue Wa^ ; iMphyrrts 
or Pine Sawfly ; Hylubua abietU, or Pine Weevil ; 
H^urguB pinepetda, or Pine Beetle ; Tomicua typo- 
grMjhuB^ or Bark-beetle of Germany ; Piaaodua notaiua. 

^e last mentioned has been found ravaging the 
Austrian pine, but, as far as 1 am aware, has not ^en seen 
in the British Isles. Tomicua typographua has repeatedly 
attacked the German pine forests, its ravages occurring to 
such an extent that its old popular name of “ the Turk ” 
was revived, a name referred to in old German liturgies. 
The bark-brotle calamity of Bohemia lasted from 1871 
to 1876. All the others have been found in our islands 
infesting pine and fir trees, to a greater or less degree, 
according to seasons. 

The insect found is undoubtedly the male Sirex gigaa 
fly of the Bub*group of SeatUiventri of the Hymenopkra or 
membranouB'iringM family of Maudibulata. Tlie female 
boros, by its ovipositor, into the bark of the healthy tree 
after felUng, or of the fallen tree lying in the vooa<~biit 


not generally that of the growing timber, and here 
deponts its eggs, the larvw from which then burrow into 
and feed on the solid trunk. Normally in about seven 
weeks, these then merge into the chrysalid stage, and 
finally, in about another month, transform info the oora|dete 
fiy. If the larva has not changed into the ohrysaUd 
before the autumn, the fly will not appear before the 
following summer or even until a much later period. 
They usually exhibit themselves singly or a few at a time, 
and sometimes over a period of several years from one 
trunk. ^ 

One curative device proposed was to strip off the outer 
bark, and so cause a vigorous flow of s^, which kills the 
larvtc. Theobald, in his “ Reports on i^ononifO^oology 
I to the Natural History Section of the British Museum 
1 (19f)8— -i),” points out the fact that many larvat of the 
Sirex gigaa and Sirex jurencua hatch out ^’ven^ldtor the 
wood has been well creosoted, and states tha1;^fir|#pe are 
no remedies against the Sirex flies. 

With regard to the perforation of lead bj^'teseots, 
Hartmann, in the “ Gesundsheit-Ingenieurr’’ for 1891 
(this J.. 1891, 683), drew attention to the daihage done 
to lead work, caused by the larvte of the i)fppd-worm. , 
Examining the leaks from a lead pipe, he traoeaHbo cause 
to a live wood-worm which was found witJ} its b^ad 
protrudijig through the wall of the pipe ; ^ jlhe iiibtor 
opening of the hole was 7 mm, by 4 mm., the^luiriaoe of 
wnich was scratched with fine indentures. 

In Kerl and Stohman’s “ Handbook df technical 
Chemistry ” mention is made of the fact tlSkt certain 
wood worms {Sirex gigaa) perforate sheet lead, the h<2es 
made showing rough surfaoes with fine ind^nttu^es. At 
the Muldener Hiitte, lioles up to 6*5 mm. diameter wore 
found in sheet lead which was fastened to )%£g(l‘Work. 
In this particular case, the insect is stated to bel^gto the 
Coleoptera family. 

Kcheurer-Kestner (Comptes rend., 58, page 618) mentions 
a case where cylindrical holes were immd ijti the lead 
lining of a beam of a new sulphuric acid cbiamber, and 
this in a few days after covering. In one hole the semi- 
developed body of an insect was found, partly in the lead 
and head first, the diameter of the liolo corresponding 
exactly to that of the body of the insect, so tnat the 
latter could not turn round in order to escape. 

From my observation, it is quite evident that tlie 
penetration of the load was oflfeoted by the ful^-, 
devolope<1 fly and not, as stated by other observers, by 
the insect in its earlier or worm stage. Though the 
worm can penetrate into and through the wood, the oapa- 
bility of boring tlirough lead is probably, therefore, only 
within the power of its final stage 

The insect in its last stage works its way from tne sap 
of the timber towards the bark, and it has been suwstea, 
in order to avoid such results above related, to plaoe the 
bark side of the timlier furthest away from the lead. 
This might be done when the presence of the insect is 
suspected, and may lie effectual, but I am afraid it would 
entail too much supervision and never be carried out 
systematically. Since the cause of the perforation was 
only observed and captured after the timber-work hod 
been erected, and before any published information on 
the subject had been seen, this was entirely out of tlie 
question. 

The main consideration, from an engineering point of 
view, now was, how to prevent damage to the mad plant, 
for it was very improbable that the insect found wodld 
l>e the only one present. Taking it for granted at the 
time that the insect worked from inside outwards in 
order to effect its escape, and not from outside inwards, 
the usual tar-coating generally adopted for the preserva- 
tion of the timber would lie no protection to the lead 
against the insect already in the timber. The lead floors 
and upstands of the chambers and also the lead cisterns 
were the chief anxiety. Praotioally in all other parts of 
the chambers the leait is never in uirect contact with the 
timber, except at the straps, so tliat the insect could fairly 
easilv escape, and even if perforation did happen, ft 
would only be in the gaseous part of the chamlieiis where 
repairs w<md be comparatively simple. I suggested t]M 
coating of the timber, wherever it would h^oovefed by 
the le^-— and before laying down the Isad— >wHh tbldt 
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mixtuw of g«B-tar and creosote oil, so as to fwm a thick 
risoid layer— a “ tangle foot fly-papor ” on a large scale 
— between the timber and the lean, which, being out of 
itontact witii the outer air, would remain elastic or only 
harden slowly. When the insect had bored through the 
wood, and before it could attack the load, its mandibles 
would be so entangled, tired' and eventually I’endered 
so useless by this composition, that, in my opinion, 
perforation would he prevented. 

fHhers suggested that a sheet of zinc might be placed 
Ijetweon the wood and tlie lead, but anytliing thinner, 
though harder than lead, I deemed untrustworthy for 
two reasons, nz. : — (1) If such an insect could uerforate ' 
sheet le^l of one-eighth of an inch (3*2 inm.) in tliickness, t 
it might also pierce zinc, and (2) injury might he <lottc to j 
the lead itself, when lajdng it down, by the sharp comers | 
and edg^s of the zinc ; this was a far more practical ; 
objection. i 

An insect, known as Zopheruf* meHranuti, bos recently ! 
been found that is stated to lie able to cut sheet zinc with | 
its mandibles. A pair of these remarkable little cn»aturcs I 
actually succeeded in biting their way out through the j 
zinc cover of a glass jar in less than 48 hours, j 

My prHposal of a tar layer between the wood and the 
lead was negatived, and reliance was placo<i solely on ' 
the usual tar-coiiting on the outside of the timber, an I 
nntniAtwofthy procedure as later events proved, though j 
every Va'w was taken by repeated coating, thinner at j 
first so as to soak well into the wood, and ending with 
thicker fitlishing coats, crude creosote oil and gas-tar ' 
from the gas works being used for the purpose. i 

When t|ie plant w^as complctcil, the chainber floors and | 
the cisterns wei*e flooded with water and some perforation 
was discovered in the first chamber floor, the same floor ! 
where insect liad first been found, and tliough these , 
later boles wore near one end of the chamber, they were ■ 
not restricted to the region of any particular joist. After 1 
running off the water, the positions of t.lie holes were ' 
found, repairs effected, and the obamberR sealed np, 
except, of course, for the eiitranoc from tlu' burners. 

Some interval of time elapsed between the completion 
of the plant and the coinmcnccmcnt of work with it, 
but when the chamber prcKcss had bc'cn in operation ’ 
for som<' time, further sliglit leakage was observed, and, 
as even by the iimst careless working of chambers — and 
normal working of chambers is difficult, to obtain by native 
workmen '-the lead floor is the last to be afleeted, it | 
soonied that insect life was not yet exhausted in the | 
timber of this same chamber. No other chamber was so ^ 
affected, but, as far as 1 reiiHUiibcr, one lead cisU^rn had ! 
one leakage. The chamber was emptied, cleaned, 1 
examined, the perforations marked out, soldered up, and | 
work again commenced. However, after some time, no ; 
further leakage was observed and the trouble ceased. 

In all probability the inwict life was confined to a few 
of the logs, thougli all the timber was examined for . 
soundness bofoits arrival on the works, and the repeated i 
trouble experienced confirms tlu^ ontoinologual state- | 
monts of their irregular habits of exhibition. ! 

My conclusions arc (1) that the insect works its way i 
from the inside of the timber outwards, and not, at least j 
in its final stage of life, from outside inwards, though i 
this may happen in earlier stages or later generations ; 
(2), that though outside tarring may prevent the 
deposition of the egg in or the entrance of the larva 
into the wood, it is of no value in preventing the 
exit of the full-grown boring fly from the wood, and 
possible damage to the lead by perforation, wherever the 
exit hole in the timber is covered by lead ; and (3), that 
even a thinner yet harder metal, such as sheet zme, 
may be unreliable as a preventive against penetration. 

Mj. j. K. Hardy, of the Manchester Museum, has been 
kind enough to give me some information as to the injury 
done to many varieties of timber by insect life in general, 
both in England and abroad : and in his opinion resinous 
woods are preferred, though harder woods such as hiokory 
and mahogiuiy are also affected. The thin sheet lead of 
tea l^ioxcs has repeaUidly been found to be pevforatetl, 
but the fact that sheet lead of one-eiglith of an meh in 
thickness eon- be pierced through was unknown to him. 

Considering the general use of timber, of all olosscs and 


from various oountries, in conjunction with lead for 
ckemioa] and other works purpoMS, it seems remarkable 
that such perforation as I have described has tarelv been 
observed at home. In “ Ormerod’s Annual Entomological 
Reports ” there is but one record of the perforation of 
lead pipe in this country, and that by the Sirex juwtncua* 
This was noted in 1880 at the Manor House, Newbury, 
Berkshire, the lead ^ipe being attached to wood >f raining. 
Perhaps our cold climate has much to do with iN but m 
view of the enormous amount of timber imported into 
this country, the possibility of damage from insect life 
should be realised and precautions taken by a strict 
examination of all timber used, in important work at 
least 

It may be added that the Sirex gigan has on attacking 
parasite, the Thnllaaa lunaiur, of the Ichneumon class, 
not a rare insect in Norway. 
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MR. T)^v^l> IVKRUY IN THE f'HAIR. 

THE 1)KTE( riON OF BEEF FA'J' IN LAUP. 

RY If. nrNLor. 

The delociion of beef fat in lard has been bold to bo 
an easy matter by some analysts, whereas recent Investi- 
gators have clearly shown that it is really a matter of 
considerable difficulty, and have tbuH lieofi* unable to 
l onfirni the statements made by older authorities ns to 
the distinctive forms of crystals yieldeil by pure and 
adulterated lards respectively. The more one examines 
this (juostion practically, the more one is ronvineed of 
the uncertainty of tlic ordinary methods of determining 
whether a sample of lard is genuine or not, and it is, 
therefore, of impoHance tliat an analyst should have 
substantial grounds on which to base the conclusions 
be has come to. With this ohject in view\ I have carried 
out ail investigation on puiv and genuine fats rendered 
by myself, the observations including the determination 
(d tiie constants employed generally In their analysis, 
as well as an examination of the structnro of the crystals 
obtained from solutions of the fats; and in the present 
paper I propose to give a deseriplion of the results 
obtained. 

The various fats were cut from the speciflod parts of 
the unirnal, and rendered at IKr C., the residual tissue 
being in all cases well nreysod, in order to remove any of 
the liardcr uortion of ilio fat which it might retain. 

The results of the examination of those lards, as #611 
as beef, mutton and ootton-seed “ stearines,” including 
the iodine value, ether washed deposit (Keating Stock’s 
method), are given in Tables A to E. 

’Ihe solidifying points W'ore determined by first lique- 
fying the fats at about fAT C. before potiring them into 
the tube in which the determination was made. The 
melting points were in all lioses determined by capillary- 
tulw methoil, the tubes being allowed to stand for 24 
hours after tilling. The Zeiss butvro-refractometer 
reading wa.« taken nt 4(1° C. for lard, and at 45° C. in tlie 
case 01 beef and mutton fats. 

On comparing the iodine values and refractive powers 
given in Tables A and B, it will be observed that the 
lattef rises and falls with the iodine value ; in fact, It 
would scorn ]>oasibIe to tell witliin a few units what tho 
iodine value of a sample of lard would be, from the deter- 
mination of its refractive power. This relationship is 
also shown in the case of b6ef and mutton fats. 

Although) generally speaking, the kmount of other 
washed deposit increases with the molting point, M sHpWh 
by Keating Stock (Analyst, 10 , ‘2), ttus Is ftbl itlwnys 
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Table A. 


Jjtird^ Beef and Motion Fain rtndfsroi tn LdboTatory. 


Purt of animal. 


Baolc 

Log 

Back 

♦*•***••• 
Head (cheek) 

Back 

Kidney bed , . 

a-::;;:;;: 

Kidney bed . . 
Kidney bed . . 
Leaf 


Beef tat (from kidney euct) . . 
Beef fat (from kidney auot) . . 
Matton fat (from Iddney mint) 
Beef fat (from kidney anet) . . 


Iodine value 

Keicis butyro- 
refractometer 

Sther washed 

SotldifyinB 

Mritlng 

(Wl|s). 

At 40" C. 

deposit. 

point. 

point. 

e7‘0 

50-7 

MgrniH. 

T. 

28-3 

"C. 

30 

68-4 

60*0 

21 

27-6— 27-0 


64-2 

40-7 

0 

26-7— 20-8 

SB 

64‘1 

60*0 

7 

24-»— 26-6 

37 

62*d 

40-4 

13 

26-(l— 20-7 


88-4 

490 

40 

28-0— 28*3 



88-1 

40-2 1 

40 

27-0—27*8 

48 

67-6 

48-6 ; 

20 

20-0-—80-0 


afi>0 

48-4 ; 

148 

30-6- - 82*7 


88-3 

i 48-3 

122 

88-3— 88-7 


r>:i*4 

4H-2 

100 

88-7—86.0 

80 

63*0 

1 48-1 1 

118 

80-fr— 31*8 

47 

45<2 

at. 45^ C, 

44-6 1 


83-8—36-0 

47 

42*6 

440 1 

— 

88-8— 86-5 

48 

87-8 

1 43-5 1 

— 

40-0—42-8 

61 

36‘0 

1 I 

— 

8B'2— 30-0 

48 


No. of 
aanqH*> 


,1, j, 

k 

8 

t 

n 

7 

11 

18 

14 

15 


the caeo, ns an examination of the figures in Table A. will 
show. Taking the 8 olidif 3 ring points in preference to the 
melting points (the determination of which, especially 
in the case of soft lard, leaves much to be desired) and 
comparing these with the amounts of ether washed 
(loposit, it will l»e observed that the latter does not always 
vary proportionately to the former. It is hardly necessary 
to point out that tins fact, as also the great variation in 
the amount of ether washetl deposit, has an important 
hearing on Keating Stock’s method of estimating beef 
(at in lard. 

When dealing with commercial lards, as shown by 
various observers, the iodine value alone generally fails 
to give any ifWication of the presence of hoof tat. as 
vegetable oils, such os cotton-seed, are ai^ldod in suIBcient 
Quantity to give a normal icxlinc value. Unfortunately, 
the detection of cotton-seed oil in lard by moans of colour 
teats, is rendered uncertain by the well-known fact that 
lanl from hogs fed on cotton cake gives the chanwteristic 
reaction with Halphon’s test. While several writers on 
the subject have pointed out the danger of basing con- 
clusions on a positive Halphen test, until quite recently 
no figures had Wen published, showing whether the iodine 
value of such lard is in any way abnormal. I have 
recently had the opportunity of testing this for Messrs. 
Tatlock and Thomson, who, in a recent paper read before 
this Society, showed the effect of cotton cake feeding on 
the milk of a cow. 

The pig selected for experiment received daily, for 
six weeks previous to killing, from I to IJ lb, decorticated 
cotton-seed meal with its other food. Portions of the fat 
were taken from the indicated parts of the animal, and, 
after rendering, the iodine value and refractive power 
wore determined and the Halphen test applied. The 
results are given in Table B : — 


It is somewhat interesting to note tliat the fat), taken 
from tlic external parts gave a stronger colour than,' that 
from the internal parts. I'he iodine values and refractive 
powers are, however, quite normal, and give no indication 
of cotton- seed oil as such having passed into the fat. 

(If the many modiftoations of Belfield’s test, tliSjt due 
to Keating Stock is, perhaps, the best known, as by this 
method, it is claimed that a quantitative determination 
of beef fat in laid can be made, and also that smaller 
quantities of the former can bo detected than by other 
methods. In tlio above rnetbo«l the standa^ mlktnrMi 
of lard and beef fat employed should, aeoording to Keatiing 
Stock, give a series of other washed deposits, tW.jiMnount 
increasing with the percentage of beef fat, WhU© thia 
is certainly the case with standards containing from 
15 per cent, and upwards of beef fat, I have found that, 
in some coses, the addition of smaller quantities of beef 
fat fails to intluonce the amount of other washed deposit, 
as the following example will show : Lard No. 4, Table A, 
of solidifying point was chosen as represonting a 

soft lard, and mutton fat No. 15, of solidifying pmut 
40® C. added in quantities of 10 and SiO per cent. The 
solidifying point-s end other washed deposits wew then 
determined m the mixtures thus preparod, witli the follow* 
ing results as shown in Table C : — 

Table C. 


! Btber 

1 washed deposit. 

BoHdffyiiiB point. 



‘•c. 

Pure lard No. 4 

7 

24,8^28*8 

With 10 per u«ut. of No. 15 

0 

26 0— JW*6 

With 20 per cent, of No. 16 

20 

26-3— no rise. 


Table B. 

Lard from Pig fed on OottovmBeed Merd. 


Part nf animal. 


Shoulder .. 

Lub 

Back 

Lea! 

Kidney bed 


Iodine value 
(WIJs). 

Zeiss butyro* 
refractometer 
at 40^ C. 

(Mton-seed oil, 
iKjr cent, by 
Haiphen's colour tast. 

07*8 

60*7 

10 

06*1 

60*8 


04*8 ! 

60*0 

10 

58-3 

40*0 

2 

68*3 

40*0 

e 


The result of the Halphen test is expressed in percentage 
of ootton’S^ oil, an edible oil being selected as a standara. 
It will bt, bf oourec, imdenrtood that these figures only 
give an indication of the relative intenwty of the colours, 
whib^ ilrith btth ekodjiHon, wsw Very distinct 


These results, os also many attempts to obtain bl^ 
crystals from mixtures containing smaller quantity m 
bM# fat, , suggested an examination of the *‘ steatw” 
obmned from lard and beef fct respectively, and ndpettlkHjr , 
that from hwd InrtL <|vHiiitities of ** it sa ifan ” Ite 
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fijitB (12. ia and 15, Table A.) were, therefore, prepared 
in the following manner : — 

An ethereal solution of the fat wae allowed to crystallise, 
and after decanting off the mother liquor, the crystalline 
deposit was thoroitghly washed by repeated agitation 
with ether, and collected on a filter, where it received a 
final washing with ether. After drying at 40” C. the 
iodine value and melting point of the superftisod crystals 
was determinetl. To find the relative solubility in ether, 
the following tests were mode ; — 

0*5 isj^m. of each of the “ stearines ” was treated in 
small stoppered bottles with 60 c.c. of ether of 0*7176 
sp. gr., previously cooled to 12” C., and after agitating 
tno iniaitures, the bottles, contninetl in an insulated box. 


tho iniaitures, the bottles, contninetl in an insulated box, 
were kept for three hours at a temperature of from 12” — 
13” C. The amount of dissolved “ stt'anne ” wns then 
determined by evaporation of the filtered liqui<l. Repeated 
erysitalHsntion from ether proved that the soluliilities 
obtained by this method were relatively correct. 

Ai^ffurther test was also made, using petroleum ether, 
81 ). gr. 0*^8. The results are stated in Table T), which 
also includes (jotton-seod “ stcariiie ” prepared from the 
commeNjial article and recrystallised several tiiiios from 
ether. r‘ 


As previously stated, the melting points iu above 
Table refer to the ci^stals iu the superfucNHj state, the 
so-called double melting point being observed in several 
cases and more especially in the ease of the suporfused 
crystals from lard. 

It will be observed that the melting point of the crystals 
obtained finally by this method of cr3rBtalli8atioti, is 
several degrees ^low that of pure tristearin which is given 
by Lewkowitsch at 71*6” C., and slightly above that of 
pure tripalmitin. 

The crystals obtained finally from lard in the fifth 
crystallisation were considerea free from unsaturat^ 
glycerides, as shown by the iodine value. I do not 
attempt to draw any conclusions from the melting points 
of these substances, as further investigation would he 


” — of these substances, as further investigation would he 
lien require<l to enable one to say whether certain glycerides 
ted are common to the three fats. 

ties Ooming now to the microscopical examination of the 
“ stcariiie,” which is certainly the most important part 
ler, in the testing of lard for genuineness, it will be observed 

ich in the first mace that, altnough the form of the crystals 

the from normal lard and beef fat respectively are quite 

om distinct, the “ stcarinc ” from a mixture of these fats, 

j in place of showing well-defined “ beef forms ” side by 

Tabls D. 


Lard, Beef, Mutton and Cotton-aced Oil “ Stearinea ” cryatalliacd from Ether Solution. 


Lanl stearine 

Boot stcsrlnw (recrystallised) 

Mutton steorine 

Beef stearins 

Cottoicseed stcarinc rocrystaUtsed several times 





Solubility test 


Iodine value. 

Melting point. 

Petroleum ether 




( sp . « r . 0*648). 




1 per cent. 

A 

0*70 

64 0 

16*60 

B 

8*20 

600 

] — 

C 

10*10 

69*6 

1 20*00 

B 

10*©0 

68 0 

1 22*40 

E 

1 

69 0 



That the beef “stcarinc” is more soluble in ether side with lard crystals, generally gives a form which is a 

than lard “ steariiio ” is clearly shown by these tests ; modification of the lard form. 

even after rccrystallisation, as in “ stcarinc ” 11, the “ Stoarine ” from such a mixture, when examined at a 

solubility was more than twice that of lard “ stearine.” maffiiification of, say, 30 diameters, often shows a number 
With petroleum ether, however, tlie differene in solubility ‘ plumose groups,” which at this low power may be 

was not so nmrlied. The high iodine values of these easily mistaken for typical beef crystals. If, however, 

“ stearinea ” is remarkable and shows tlio difficulty of » higher power be employed, say, 300 to 4(X) diameters, 

removing the last traces of the unsaturated glycerides ; these m-oups are seen to he composed of narrow plates 

in fact, many crystallisations were required in order with oblique terminals, and quite distinct from the fine 

to obtain crystals of fixed melting point. An example or needles given by a first crystallisation of beef fat. 

of this may be of some interest The subject is further complicated by the fact that some 

I.ard No. 11, Table A (the mixed fatty acids of which genuine lards give, on crystallisation, abnormal forms, 

contained 19*20 per cent, of stearic acid, as determined which at a low map^ih(^ation closely resemble the 

by Hehncr and Mitchell’s method), was chosen for experi- “ plumose grouping ” of beef “ stearine.’ 

ment, and 9 c.c. of the melted fat, dissolved in (10 c.c. of The following tests were mailc in order to ascertain 
ether, and the solution allowed to cool down slowly to what effect rccrystallisation liad on the form of the 

l.Y' C. Aflor the “ stcarinc ” hail crystallised out, the crystals from lard, beef and mutton fats. The methixl of 

mother Uqu jt was poured off, and the deposit washed rccrystallisation adopted was as follows 

and redisBolvcd in :10 c.c. of ether, 0*720 sp. gr., and l^Vom 0*1 to 0*16 grm. of the “ stcarines ” A, B and 0, 
treated as before. The melting point of the superfused Table D, was dissolved in 15 c.c. of other 0*7176 sp. gr., 

crystals from the 3rd, 4th and 5th crops was deterniiiied, and the solutions contained in stoppered tulxrs or “ test- 
ae also the iodine value of the latter. Tlic results are mixers " allowed to cool down very slowly to 13” C., the 

cmbodietl in Table E, which also includes the melting deposited crystals being examined after standing for 24 

points of the crystals obtained from beef and mutton I'onrs at this tomporature, after which the deposits were 

Ats Nos. 16 and 16, Table A, treated in a similar mannor. redissolved in 15 c.c. of other and treated as before. In 

TAI1I.E E. 



Beef “ stearine.” 

Lard “stearine.” 

Iodine 

Mutton “ stoarlno." 


1 1st m. pt. 

1 

2nd m. pt. 

1st m. pt. 1 2nd m. pt. 

value. 

2ud m. pt. 


"e. 

*C. 

•c. ! "C 

per cent. 

"C. 

1st crystatisatlon 

— 

— 

— 1 — 

— 1 

69*6 

2nd cryttallisatkm 

3rd crystallisatiou 

52*6 

69*0 

60*6 

60*6—53*0 65 

n 

— 

4th oryttalltoatitm 

ith trystalUsatlon 

— 

61*0 

51*6 66 j 

61*6—58*0 66 ! 

0*80 

66^6 

0Ui orystallisatloii 


66*6 

i 













<1^ w»y xtK5ry»taUis«.t4tai nr«« ooiitfaitt6«3( 

murwHL flf ** atearine ” remaiiwi ^ - 

In ttanmlwittg the c?ryrt$a% 

eth«r being allowed te ert^te wfter tJaciWst 
odyer gUatea, care beiig taltdn Aot ia damage ihe ckyatala 
hvtjrewittte. The wwexa employed varied from 80 to 400 


v/^ taken in each o^atal^tion, Cotmooencing with 
mtitton **»t©arine" the firat cryatalUaation gave the 
characteriatic curved tufta, the individual cryatala ahowing 
aharp points at a magnification of 400 diameters. Micro- 
photograph No. I showB these groups at 100 diameters. 

The “ stearine ” from the second crystallisation also 
gave the “ plumcae groups,” but the latter were less 
curved than in the first, orystallisation. while many of 
the separate crystals showed what may he dcHcribcd as 
-blunt ends or points. In the third crystallisation, 
Imwevor. a great change in tlie crystalline form was 
observed, the tine rods having given place to thin plates 
with, in many oases, oblique terminations as in lard 
crystals. Mieropbotograph No. 2 shows such crystals 
at a magnification of 880 diameters. « ^ ^ 

A fourth crystallisation was now made, the effect oi 
which was to further develop the lard form of crystals, 
which could l>c distinctly seen at UK) diameters and in 
many fields at as low a power as 30 diameters. Micro- 
photograph No. 3 shows such crystals at a magnification 
of 380 diameters. . 

In the caHt^ of beef ” stearine,” the forms observed in 
the first crystallisation closely resembled those of mutton 
” stearine,” as shown hy microphotograph No. 4. The 
second, and especially the third crystnllisation, showed a 
decided change from the “beef” to the ‘‘lard 
(mieropbotograph No. fi, x 380), while in the fourth the 
change was very marked. 

Here plates with chisel-shaped ends were clearly seen at 
KKI diameters, the plates heing in several fields well 
fonnod and arranged in the form of a star, as shown m 
microphotograph No, 6 . Although a large number o 
such groups vnas observed, the larger proportion had the 
“plumose” formation, the individual crystals in the 
latter resembling narrow lard plates nnd not the fine- 
pointed nobles obtaiiio*! from the first crystal hsation. 

This remarkable change which takes place in the lorin 
of the crystals from beef and rautlon fats after repeatwl 
crytstallisatioii from ether, can, no doubt, l e explaiiicU 
bv the greater solubility in ether of the particular 
gfyeoride or glycerides giving tl«5 “ beef form of crystal, 
and consequently the ultimate appearance of a less 
soluble one, wbich gives tlie fiat plates eharactonstic of 

'"'under the heading “ F.xaminatoii of Urd Cry^**" 
aeparnte<l from Ether” (” Analyat, 21, pace 3.«). 
Hehiier and Mitehell give the results obtniiusl hy the 
repeau^d orystaUisatien of the ” 6 ^ 11.0 from har 
lard. They found that the crystals ‘.''"r 

more ncedlo-Iike until finally they eon d 
tingnished from leef “ sleanne crystals, meaning by 
the* latter, one would suppose, the orystols f™" a 
eryatallisation of liecf •• stearine. After ">'“*'’’8,,'’^ 
the amount of stearic acid inerca^ with 
tioD, the authors state that ” the J 

crystals is solely due to the larger proporlion of 
stearic acid, thnjt can be obtained from a pure ard hy a 
single orvstttllisalion.” If that t« so, one would expect 
to obtain finally, ofter the repeated 
beef and mutton " stearines, the 

characteristic of a first crystallisation of beef fat, fins 
ceZnly has not been 

case of beef nnd mutton stearmes. whi c with lard 
" stearine ” I h&ve been tmable to confirm the statement 
m^fw Hehner and Mitcbell. Tbe “ stearine " from 
lards Kos. 11 and 12, Table A, was recrystolhsed five 
times by the method previously described, the qryatals 
from eaoh eron bemg examined under the 
WhUo the oryitais obtained J*"® 

narrower than those from a mgh orystallisation of 
uormat lard, they could not be deaotiW a» r<^, d* 


emiteyodwing OdKlO grm. of each ot 

(Amo S, Tabw D) dlaMjyed In 20 0 . 0 . of dthoc, fhpOi 

^^e oryatala from the flrA, aaajjfd 


liaationa, when examined I ^ 

large curved tufts, the individual cryM^Jn ^ 

resembling badly-formed beef orystals; but “ 

Hsation proceeded, the form was gr^weUy xno<^j^ 
erystalK becoming less curved 

magnifications oblique or ohiMl-ends, vfiUle tfioseoOTi^ 
finSly in the twelfth and thirteenth oryetalVsfttWWI^W 
unmistakably lard crjrstals. , i 

After having tried several methods ' 

using a» solvents ether, petroleum ether, f^l 
have been led to the following couolttwons, with WfWvO 
the detection of beef fat in lard, 

(1) That it is necessary to employ a much higherywer 

than 10() diameters when examining the cryst was 
suspected sample of lard, as the appearance of ^ 

groups at the above power alone, without regofwio W 
form of the individual crystals at 4 higher magmftoation* 
is no proof of the presence of lieef ” stearine. 

(2) That os the “ stearine obtained from beef lot ^ 
a single crystallisatioii is more soluble in etjiar than tlw 
“ stearine ” from a first crystallisation ofl^, it is 

to attempt to eliminate lard ‘‘ stearme from a muCtum 
of the two, by recrystivllisation, as rooonunenoea ny 

"^hat as the weight of ether washed deposit (Rcot^ 
Stock's method) from genuine lard vori^ OS has b«^ 
shown, from 5 to nearly m mgrms., it is dingorowto 
draw conclusions either quantitative or qualitative, woiji 

As for the more general question of the deUA^on of 
beef fat in lard by means of the micrcyCope^ tW) con; 
elusions to which I have come cannot WjM 

than hy quoting Hchner’s remarks on tbe lieUtoiU wWt 
(“ Analyst.” 1902. 27, 24). . 

“ When eotton-Hced or other vegetable oil W 
and the iodine value is high, the ‘ lioof form of cryewW 
may ho taken to afford evidence of the presence of beef or 

Mu the absence of vegetable oil, and with » lO'Uf 
value, the Jlelfield test can at most afford 
suspicion, but no trustworthy evidence of ooul^atiOu. 


New York Seetioa. 


ERRATA. 

EARTH ALKAU AND ALLIEp./FBRpXlDll^. ‘ 

by dk. r. von FOUKOaKA AKP KWililkT WllUfV.' 

(n»s J., Aprtf 16/A ifioe, , 

In oil cases whon^ the words ” specific giavity,*’ ojWmr, 
the word ” density ” should be resd. The authom 
to explain that hy the ** density,” or, perhaps bottWytlW 
“ apparent density ” of a powder, is mean the 
which an uncompressed body takes Ujp, with ite 
air spaces. Thus, to say that calcium pe|oxide 
cent-hof sp. gr. 2*378, has an appafwit density of 0^ 
implies ^at f c.c. of calcium p^xide, in powder 
Wemhs 0*600 grm, 

1 o.c. of Strontium peroxide (8fi oent-I^ 

IS) pe^Me ClWperowf ) *<S84,*wS|ta ♦‘fll 

grpHi. ' t 
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l.-mNT. AfrABATOi. AMD MAOBIMUT. 

{Cofttinued from pagfi 420.) 

Miph iett^crntures ; Determination of . H. v. 

Wartonberg. D. pliysikal. Gee. Ber., 1000. 07. Clieuj. 
1000. 80, «ep., 138. 

Nbanat h«8 propoMed inAkiiig use of chemical equilibrium 
mid the two heat 1aw« for the meaRuremciit of high 
t^pomttrroB. Ah an example of tlii« method the reaction 
ban been examined over the range 
HOOP — ^2800'* C., and the extent of diaBociation, i.r., the 
conpeUitration of liydrogen (x) in the Btenm, estimated at 
voriioua temporatureB. At the lower loinpcratureB x wa« 
determined by analysiH of the Bteam after pasBing through 
a glowing tube, the temjieratnre being measured by a 
theniK^eJectrio junction controlled by the melting point 
of gold. At bigher temperatures, since the redaction 
producU combine on cooling, the partial pressure of the 
hydrogen was measured directly in the heated furnace 
biaWng UBO of a platinum partition porous only to the 
hydrbgen. Iridium replaced platinum at the highest 
temperatures, and a Wanner pyrometer, which was com- 
pared with a thermo-electric junction, was used to 
meABure the temperature.— h\ Huun. 

Enolish Patknts. 

jfumAfit'it ; ItuptH. in . If. Tiurdon, London. 

From La Roc. Anon, dcs l‘roc. Maslin-I’licrye, Marseilles, 
f France. Kng. Fat. tl()6«, April 20, 1005. 

Im revereod-draught furnaces in which the air passes 
downwards through the bed of fuel, the removal of the 
aJ8hca in the condition of a molten slag is claimed. The 
slag is maintained in a licjuid condition until it reaches 
the tapping hole, by causing the hot prcwlncts of com- 
buetion to travel with it in the same direction. Further 
claim is made for enclosing the furnace and slag chamber 
in a thin refractory casing cooled <»n the outside, and for 
water- or air-cooled tubes to form bridges over which the 
^ag flows from the bottom of the bed of incandescent 
fuel.— W, H. C, 

Shli^cnis ; Process and apparatus for rcrotcriMg vclatile 
— . E. Delhotel, Paris. Eng. J*at. 11441 , May 4, 1 Utm. 

S*K Addition of May 4, 1905, to Fr. Fat. 344,848 of 1904 : 
this J., 1005, 1169.~T. F. B. 

llenting and rvajxyrahng liquids hy vnans of steam ; 

Apparatus for . D. B. Morison, Eartlepool. Eng, 

Fat. 10,817, May 24, ^ 

claim is for iinprovcments in evaporators such as arc 
described iii Eng. Fat. 13,775 <.f 11)00 (this J., 1901, (194). 
These improvoments consist in connecting the outlet 
and inlet of siioceasive coils by diagonal passages forinetl in 
the “ hoador,” in providing a separate outlet for the con- 
deiis^ water from each eoiUnto a passage in the “ header,” 
hoarlers ” on their supports in such a 
that the aeoum illation of scale has a less binding 
effect on the hinges.— W. H. C. 

T’nitbd States Patents. 

MetofU R. Ziesing, Cleveland, Ohio, U.H. Fat. 818,070, 
April 17, 1006. 



Tme retort, a, eoffsists of a retorUohamber, 6, to contain 
the inatenal to bp treated, and provided with iongi- 


tucBnal ridges, r,o, connected by a false bottom a« ehonii, 
The spaces between the ridges, c, serve as air or ventikting 
passages, and the ridges themselves strengthen the 
structure of the retort. — W. H. C. 

FiUtr-prtsa, M. Ekenberg, Btockholm, Sweden. U.B. 

Pat. 818.164, April 17, 1006. 

The claim is for a filter-plate for use in a filter- press, which 
also claimed, and composed of a number of very tbin mni 
fiexible sheets of metal disposed face to face ; there are 
means for pressing the sheets together with a pressure 
capable of regulation. There is also a valve- controUed inlet 
to the presH-chambor for the fluid mixture to be filtered. 
The material is compressed between the sides by a recipro- 
cating piston, acting at right angles to the laminated stoes, 
through the inlerstu'cs of which the fluid flows. — W, H. C. 

Dryer, C. A. Matcham, Allentown, Fa. U.S. Fat. Keissuo 
12,474, April 24, 1906. 

An incliniMl drying cylinder, mounted so that it can bo 
rotated by suitable mocbanisin, has a portion of its 
length, nearest the inlet end, enclosed in a chamber 
heated by the products of combustion from a furnace 
placed below. The hot gases from tho heating ohambor 
are conducted by a fiue to tho outlet end of the drier, 
pass through the latter over the material being dried, and 
escape, along with the vapours given off, into a stack, 
the lower part of which encloses the inlet end of the 
rotating cylinder. — W. H, C. 

Fkbnoh Fa tents. 

Furnace arranged to utilise special gases, and several 
applications thereof i. L. C. E. Faucheux. Fr. Fat. 
360,178. Fob. 15, 1905. 

'The furnace of M. Jkrrct (whii li is constructed of super- 
posed slabs, on whioli the coal dust to be burned is placed 
and is caused to descend from one slab to another at ©och 
charging operation) may, by suitable regulation of the 
air inlets, be so worked that the gases of combustion 
containing nothing but nitrogen, carbon dioxide, and 
about 0-5 per cent. q| oxygen, and may be kept 
steadily at any desired temperature. The patentee encloses 
a furnace of this type in a nou-cuaductiUg material such 
as kieselguhr, and utiHscs the hot gases, freed from dust 
and soot, directly as a source of neat. To ensure the 
absence of dust and soot, the gases, immediately after 
charging the furnace, and so long as they contain soot, ate 
passed into the cliiraney ; thereafter tjiey are passed, on 
their way to the point of application, through large dust- 
depositing chambers containing metallic gauze, broken 
coke, flints, &e. The hot pimined gases can then, owing 
to their frei'doin from oxygen, dust, &c., bo brought into 
direct contact with tiie substance to be heated. Their 
applii'atioii to the concentration of sulphuric acid, and tlie 
drying, distillation, torrefaction, &c,, of various substances, 
is described. — H. B. 

Soluble substances in grains, 'jmlp, die, ; Apparatsis 

for continuous extradion of by means of solvents, 

E. Bataille. Addition dated Nov. 28, 1606, to Fr. 
Pat. 319,204 of March 1, 3902 (this J., 1902, 1480). 

The additional claims include the use of a false bottom 
in the extraction vessel, so that solvents can be heated 
when required ; perforated buckets on tho elevator 
chain raising the material to the drying chamber, so 
tbat the solvent may drain off ; certain modifications 

and tho suppression of valves in the disfrii^Sig chamber 
and tho outlet conduit.— C, A, M. 

Bvaporation of liauidSt espeoiatty suth as are liaUe to 
froth cxecssivdy ; Arrangimient for prodstdng 

. Orov« and W. Haberlandi Fr. Fat.98it)«619) 

Dec. 2, 1906. 

Tax evaporatiim is footed from tihe surfoee of hollow 




di«oi« mounted on ftlMd^Rr^Oi^iOntal shaft, And rotated in 
A vessel formed ^ hallow disc and partially filled 
with the liquid. I^e i^niilpirdtoci are partly filled with some 
badly conductinc body AUoh as an on, and are rotated ho 
slowly that the oil remains in the lower halves of tho discB, 
which are partially Imipersed in the liquid to be evaporated. 
The lieating agent, e.ff., steam, is introduced into the 
u|^r halves of the discs, through the hollow shaft. 
When the shaft is rotated, a portion of tho liquid adheres 
to each disc, and it is only the liquid adhering to the 
upper half of each disc that hecomoH heated ; the lower 
parts of the discs being filled witli the badly conducting 
material, impart but little heat to the main body of 
tlm liquid, which docs not enter into ebullition, and 
consequently violent frotliing is avoided.— W. H. V. 

Liquids or wixtvrcM of liqvids ; Pror^^nn for rendering 

hntnogonc'us meehanimly . Deutsche Hoino- 

genisiermasch.-tJcH. First Addition dated Dec. 8, H)05, 
to Fr. Tat. .364,fl43, June 5. Jt’OS (this J., 11105, 11(;2). 

Bkfokb passing through the pulveriser, the liquids to he 
rotidcred homogeneous arc thoroughly mixed iu an agitator 
with vertical beaters, the mi.Kcr being surniundccl hy u 
jacket through which a heating or cooling medium can 
he circulated. The mixture is then passed through a 
system of crossed spiral tiila's to the pulveriser, which is 
also jacketed in onicr that the liquids may he heatofl or 
cooled during pulvcirisation hy circulating a heating or 
cooling agent tlirough the jacket.— W. K. C. 

Indieulor and regulator of temperature ; Thermo-electric 

. Soc. left Etahlisscmcnts I’ouicnc Freres. Fr. 

Pat. 800, 25H. Dec. 0, 1005. 

Tiiic tempiirature of a furnace is automatically regulated 
hy the action of a pyrometer which cauKcs a dcfieotioii of a 
galvanometer, such dclicction acting in conjunction with 
All auxiliary circuit, .serving as a relay, to alter tho position 
of the damper Lu the flue of the furnace. The temperature 
of the furnace can in this vay he maintained eoiistant 
within two dfsired limits. — K.\S. H. 

FilUfing or separating liquids front solid s or maUtr from 

impurities ; Apparaius for and for similar uses. 

The Clayton Aniline Co., Ltd. Fr. Pat. 300,533, Dec. 
10, 1005. Umlcr lot. Conv., ,lune 7, 1005. 

Skk Eng. Pat. 1 1,057 ot 1005 ; this J.. 1905, 1003.— 1\F.lk 

Drying’drum with ceiUral tube. L Boltri. Fr. Pat. 300,851, 
Dee. 'I'lo 10fl5. Under Int. C'Oiiv., Dec. 28, 1004, and 
Aug. 19, 1905. 

Thm apparatus consists ol a drum having au inner, co- 
axial, central tube, and mounted ou au axis so that, it can 
be rotated. A longitudinal slot, or opening^ is forme I 
on one side of the drum and can he closed hy a guu/.e 
plate. Tho apparatus is charge<l hy bringing the opening 
Vppermost and filling in the material to be dried. The 
gauiso plate is then placed over the opening and the drum 
IS turned through half a revolution, tho opening heing 
now underneath. Warm air, mtrodueed hy a pipe througli 
the upper part of one end of the drum, passes (lownwards 
through the contents and escapes through the gaic/.e at 
the bottom. The presence ot the central tube causes the 
heated air to he distributed evenly through the material, 
ahd very little “ dead space ” is formed.— W. H. C. 


U.-FUWL, GA3, AND LIGHT. 

{Continued front page 422.) 

Coal ; tSpontaneous ignilion of . V. B. Lewes. 

J. Gas Lighting, lOOfi, 94. 33-*-34. 

Is the spontaiieous ignition of eonl stored in hulk, ilie 
oxidation of the pyrites present only plays a very subsidiary 
part, tiue ekief Imitor being the surface comlensation of 
the oxygen in the pores of the coal, and tlie action of the 
oondeneed gas in efieetine the oxidation of the hydro- 
oAFbons preaent in the coah Whikt sufficient ventilation 
to prevent any ccuiAkiarAhk} morease of tempecatiue 


within the mass is ofiectivo in preventing ignition, it is 
prAotically impossihlo to maintain this condition iu large 
coal stores or in a cargo on board ship, where usually 
only enough air enters to lead to dangerous heating. 
Tho recent suggestion to thorougldy wet tho whole mass 
of coal is likewise impracticable, owing to f-be groat 
increase of weight brought about if sufficiout water is 
added to bo effective, and too small a quantity of water 
only accentuates the dan^r. 

The extinction of coal-fires which break out on board 
ship iH a matter of extreme difficulty, owing to the frequent 
impossibility of getting water to the exact seat of the fire, 
and to the formation of hydrogen and carbonic oxide by 
! the action of flie steam on the incandescent fuel, whieU 
j results in tho jiroduction of an explosive mixiuro in tljn 
j coal bunkers. In order to extinguish at an early stage any 
j fire w'hich may break out, the author recommends that small 
j cylindeiK of liquid carbon dioxide should be bMHed in 
different parts of the mass of coal during loading, ih(?*iralve 
of the cylinder being open, but tlio delivery tube'dosed 
with fusible alloy melting at 93' C. D the temperkWifO of 
1 the coal at any time rises above this point, the alloy fuses, 

: and the liquid carbon dioxide is volatilised, capsing great 
! local cooling, and tho cold heavy gas, which docs b6t supjmrt 
j coinbustioy remains for some considerable time iu contact 
with tho coal, ]>rcventing further combustion. — H. G, 0* 

I Furnace gases: Hydrocyanic acid in — — . K. fjl^urisob. 

I Ghom.-“Zeit.,‘ 1005, 30, 393—394. 

I , 

'Ihe author has found small quantities of prussic aoid in 
tlu' boiler house furaaf !0 gases of a factory, tho working 
comlitioiiH of wliich are dotailod. For its" detection, the 
! gascH pHHHing upwards were mot hy a 25 per cent. 

I solution of caustic soda, containing freshly precipitated 
* ferrous hydroxide, whicli was sprayed downwards; 16 
I litro.i ot solution were usial. dcHccrKling in 15 minut.i*8, 

I and then being pumped up again. After 4(XK) cb. m. of 
I the gases had passcil through in this manner, the solution 
was removed, hoikMl and ti'stcd for ferrocyanUle in the 
i usual way. A blue colour was olitaiiieil, and after long 
I standing, a precipitate of Frussiiui blue.— F. SoDK. 


; End LI, mi Patents. 

j Filtering liquids containing fine coal or other mineral or 

j lihe substances ; Apparatus for . C. (.Vaig, Dews- 

Inirv an<l W. and G. K. Oaig, Hacriston. Eng. Pat. 

I 9454, May .5, 1005. 

The ufqmratus consistH of a vertical (cylindrical tank with 
i a lim‘r of metal gau/.e or perforated plate, and several 
' vertical perforates tubes rising from the bottom of tho 
I tank. 'Pile liquid to be iiltered is fed into tho tank by a 
I rotating distributor, actuatc<l by tho liquid itself on the 
I priiinpln of the “ n'Hctiou wheel,” or by a eoriienldistri- 
biit.ing tabl(‘. 1’lu' liquid pns'His througli the perforations 
I and IS <lrii\Mi olf by suitable pifics, and the solids which 
I roiled 111 the tank are removed from luiic to time through 
I (»pi'mufj;H in the bottom. — \V. H. i\ 

Washing of coal and otfu r mtmrals ; Apparaius for 
the — — . J. vShaw, Pontefract. Eng, Pat. 13»018» 
Juno 23, 1905. 

, The apparatus consists of an inclined trough in which 
■ works an endless conveyor constructed of tranaverae slats 
I riveted to a pair of endless chains, and having crosff- 
j dams bolted tq tho slats at suitable intervals. Abova 
, the conveyor is fixed a series of inclined flaps liaving 
I their free ends rcstipg on the transverse slats, and forming 
I on the upper surface of f lie conveyor u series of receptoeUnt 
; Tho coal is fed on to the upper end of the conveyor, and 
is carried downwards by a current of water from a noKxJe. 
Tho heavier parlieJes (mineral impurities, &e.) collect in 
the reeeptaclcB formed by tho flaps, whence they arc 
I carried upwards, against tlie current of water, by 11^9 
I conveyor, and after lieiug further washed by water from 
' A second noKxle, are discharged at the upper end of the 
[ eonvoyor. The lighter portiolea oi cool by 
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iho water over the inclined and arc diacharged i 

from tne lower end of the conveyor on to a draining* 

H. C, 

Dvrncrs for liquid fvd ; hnptn. in . N. and H. 

Fraaer, Arbroath, N.B. Kiig. Pat. 23,351, Nov. 14, 

Tmb bumer^oinpriaoH a coiled vaporining pipe, which i» 
Nituated ,ovw* the bunier proper and receivea the fuel 
supply ; ft vapour chamber, which receivea the vapour from 
the pipo*^‘ftnd prevents “ l>ack-liring,” after the manner of 
the iiir vessel of a pump ; arul h nozzle which directs t)ie 
vft|totir from the chamber into a horizontal air-mixing 
tube, which tube admits the mixture of air ami vapour 
tangentially info an inverted conical vessel, opening 
beneath a domed, perforated plate. Tlu* mixture of air 
and vapour, on entering the conical vcaael, swirls in a 
circular and upward direction within it, becoming well 
mixed and evenly distributed under tlic domed plate, 
and ignites after passing up through the perforations m 
the latter.— H. B. 

; Mfthod whereby furnace and other may he 

cmnfdeiely and rajndJy freed from dud and other foreign 
inattern held in suspennion therein ; and appanUv « 
therefor. 1*. Kostnor, lullc. Eng. Put. 954H, May 5, 
HH)5. 

Thh gases enter the ap]iaratus by the pipe, (', and in the 
case of I'okI gases, steam, or in the case of hot gases, water 


A 



which is converted into steam, is injected through the 
nozzle, D. The mixture then passes through the “ draught 
producing, atomising fan,” A, and the pipe, F, to the 
condensing chamber, E, where it is rapidly cooled and the 
steam connonsod by cold water injected through the nozzle 
shown. The particles of dust are thoroughly wotted, 
and fall witli the eoiidciistHl wati^r, whilst the puritied gas 
passi's on througli a second fan, B, where further eondeusa* 
tion takes place, to the outlet, C3. — W. H. C. 

Oautt ; Separation of dust frwn - — . B. H. 'rijwaite, 
^ London. Eng. Pat. 23,378, Nov. 14, iy05. 

Tuk ulftim is for improvemeuts in the method of removing 


dust from gases described in Eng. Pat. 6837 of 1898, 
and tjomprises the use of two or more separate eleotro- 
statii'. dust- separating chambers, arranged in series and 
provided with by-pass valves ; and the combination of 
electrostatic and centrifugal dust separators. — W. H. C. 

Vaporisers for comhustibla liquids for use with explosion 
motors. L. and T. (iautreau, Paris. Eng. Pat. 996, 
Jan. 13, HKHl. Under Int. Conv., Jan. 14, 1906. 

The vaporiser, which is adapted for use with slightly 
volatile combustible liquids such as heavy petroleum, 
mineral oils, alcohol, &c., consists of a jacketeef tube, one 
end of which is connected to the suction port of the 
motor, whilst the other receives the mixture of air and 
combustible liquid, the hot waste gases from the motor flow- 
ing through the jacket of the tube and beating it sufficiently 
to vaporise the liquid. Within the main jacket the tube 
is surrounded by a smaller, independent jacket, having 
inlet and outlet ports communicating with the air; 
within one of these ports, when slarting the motor cold, 
a blowpipe burner or the like is lit, and is kept burning 
until tlie vaporiser is sufficiently hot to maintain the 
simply of vapour to the motor. The two jackets being 
imlependent, the operation of tlie starting burner docs 
not interfere with the circulation of the hot waste gases 
from the motor,— H. B. 

(las producers ; Improved apparatus for automatically 
sustmning the suction influence in suction — — . B. H. 
Thwaite, Ijondon. Eng. Pat. 7904, April 13, 1905. 

On a hollow base, which communicates on the one hand 
with the gas producer and on the other with the ^as 
engine, are erected several pipes, the upper ends of which 
enter a hollow chamber ; from the latter a circular bellows- 
like device is suspended, which remains extended to its 
full length when tlie gas engine is not sucking the gas, 
but is capable of being drawn up at its lower end when the 
bellow's contract' during the suction. At each suction- 
stroke of the engine the lower end of the bellows (which 
is suitably weij^itetl) is drawn up ; when the suction 
stroke ceases, the bellows again expand, and the suction 
is thus maintained in tlie producer during the intervals 
between the suction strokes of the engine. A non -return 
valve is provided in the pipe leading from the hollow 
base to the gas engine. — H. B. 

Gas producers : Impts. in . Maschinenfabrik und 

Muhlcnbauanstalt U, Luther A.-U., Brunswick, Cier- 
many, Kng. Pat. 1296, Jan. 17, 1906. Under Int. 
Ponv., Dec. 13, 1906. 

To render practicable the use of very wet fuel in a producer 
operating with an upper and a lower combustion zone, 
a hollow body, having apertures on all its free sides, is 
arranged within the producer so as to extend across the 
latter from wall to wall above the upper combustion 
zone. The upper sides of the body are roof •shaped, 
and so steeply inclined that fuel cannot remain sticking 
to them, but must slide down. Air enters the Inuly 
through inlets at each end, and gases from the combustion 
zone also enter it through the apertures in its sides, 
burning with the air within it and thus expelling the 
water from the downwardly moving fuel. The steam 
generated mav either be led downwards tlirough suitable 
ohanueU to the lower zone of combustion, or oe allowed 
to Moapej^ through a ehimn&y.<-H. B. 
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United 8tat®5 Patwnts. 

Fuel from pm / Process of producing — ■ — Uf meann of 
the dtetrxe current. J. B. Beesey, London. U.H. Pat. 
817,899, April 17, 190d. 

S®« Eng. Pat. 17,497 of 1904 ; thia J., 1905, 322. ---T. F. B. 

Burning pulverised fuel ami other substances ; Process of 

ami furnace for . A. M. Hohoyon, JohanncBburg, 

and A. Hot (ington, Boaton. Maas. tl.S. Pat«. 
817,989 and 817,990, April 17, 1900. 



tills chamber and condensed hydrocarbons are disoharged 
by their gravity into an external receptacle, whereby the 
volatile portion of the oil is retsombined with the fixed 
gases and the heavy hydrocarbons are withdrawn in 
liquid form. The heat of decomposition in the generating 
chamber is controlled by the supply of steam. The 
production of gas and witlidrawal of liquid ar® constant 
and continuouH. — R. L. 

Gas making apparatus. L. P. Lowe, San Francisco, 
(Al. V.H. Pat. 817.1147, April 10, 1906. 

Tun Hoparatua for generating gas consists of a caging 
divided into two cnanihors connected at the bottom 
hy a partition wall with a bottom opening. Arches 
arc built on the bottom of each chamber, ajid carry 
biosely-pilcd refractory material. Air and oil can be 
admitted at the top of the first chamber, another 
t'il inlet being provided at the bottom of one of the 
ehainberH. Steam is Kiipplicd at the lop of tJio second 
eliainher, which also cairieK a stack which may bo closed 
wit I) a lid. The gas outlet is at the top of the first chamber, 
whilst the eokt! is withdrawn from the bottom of both 
chambers through suitable ojienings. -™H. L, 

Gas; Ap])arntus for making . L. P. Lowe, San 

Francisco. Cal. U.S. Pat. 817,648, April 10, 1906. 

Jhiic apparatus for making gas comprises a casing iu which 
a partition wall extends from the bottom to a point near 
the top, ftirming two eonipartnuuits. Two arcltes divide 
these coinpartmeMts into four chamhers, which are filled 
with loosely piled refractory material. A Hue and an 
air- blast are “ si'lectivoly connected with the bottom of 
each lower clmmhcr.” An oil pipe di.scharges into the 
u]>]ter eliainbers ; a steam pipe and gas outlet pipes are 
provided at tlie top of each lower chamber. — R. L. 


A MivTCHi!; of ])o\v<l<'rotl fuel ami air is blown throiigii the 
pipe, I), into •the vm tieal comimsfioii chainher, li. The 
niixtur(‘ ImiiiH and ris(>s to the upper chmed end of B, and 
is then dofleetod downwards, any particles of Inirinng 
fuel being held in Huspension by the rush of tlui imoiiiing 
mixture, 'I’lie proiliicts of combustion eH«'a|K*, throiigb 
the passage, H, into tlu' heating chandler, M. The ashes 
are deposited in the ciia.mher. (\ and collect in the space, 
T, from which they are rmnoved by the elevator. \V, 
and are linaliy ilejiosited in tim space, X, along with any 
flue dust from the slides, M'. W. 11. ('. 

Gomhustitai ; Mdhod of - . O. Bender, 'I’reptow* 

Ciennany. U.S. J'at. S1K,221. Ajiril 17, BMKI. 

Skbj Fr. Bat. 351,210 of 1905 ; tins.!., I9t)5, 83S. - T. F. B. 

Gas; Ajtpnrntus for pioducing -- . J. S. Smith, 
Chieago, 111. IhS. I’at. 817,279, April 10, IllOti. 

In a gas-proflucing ap])anitus, an imperforate “ breaker- 
W'all ” is located within the gmierating ehamher, and its 
resisting-surface is mainlaiiied in a mntormly highly 
heated condition. Means ore provided to direct the 
gas-jiroflucing materials against the resisting-suifnee 
with forcible inipaid and at a decomposing heat whorehy 
tlie initial generation of gases takes place. Additional 
steam may he supjilu'd to the generating ehamb(*r in the 
path of discharge of the gases generated ami at a tem- 
perature ensuring decomposition. Heavy hyilrocarbons 
and other imvaporisiMl materialH are removed from the 
fixed gases in suitable ext i actors, and (lie gases, after 
drWng, delivered nndm' pressure inOi stationary or movable 
storage vi'hbcIh.' R. L. 

Gas ; MiCthad of producing . .1. 8. 8inith, Clm ago, 

111, XI. 8. Bat. 817.280, April JO, B»06. 

Fixbu giiH and lubricating oils ari' simultaneously pro- 
duced from crude petroleum by heating the latter, mixing 
it with an excess of steam, and passing it in the presence 
of air, into a generating i hamber, wherein it is discharged 
violently ana continuously against a resisting surface 
“at a self-sustaiiiod heat of decomposition.” The 
rtsulting gases, the ash of eombnation, and the excess of 
steam are conducted in a swiftly moving current out of 


1 Gas; Apparatus for manufacturing and deliwring ♦ 

I J.. B. I.owe, 8an Francisco, (lal. U.S. Bat. 817,049, 
I April JO, 1906. 

In combination with an ajiparatus for manufacturing 
gas. the gas is dclivereii to a compressor through a servico 
pi})(‘ which has a branch pipe supplying an engine by 
wliich the compressor is operated. Tho flow of gas to the 
engine can lie controlled by a valve, wliich is regulated 
by the prc'ssuri' m tho service pine leading to the com- 
pressor with which it is coimect/ea. — ^R. L. 

I Gas purifier. T.. 1‘. l.owe, 8im Francisco, Cal. U.S. Pat, 

I 817,650, Afiril 10, ,1906. 

I .\ IMIRIFMCK wdh inlet and outlet for the gas to ho purified 
I IS providi'd with a hciioh of trays or boxes to support tho 
purifying ma(c>rial while allowdiig free passage to the gas. 
Several rows of st-ationary bars exiomJ into the purifying 
material to disintegrate the same by their motion due to 
ehanges of torn|Kiraiuro. -R. L. 

(fl 

Gas ^^roducer. F. (1, Hobart, Beloit, Wis., Asflignor to 
Fairbanks, Morse and Co., Chicago, III. U.8. Pat. 
817,863, April 17, '906. 

An annular vaporising chamber is formed round a fuel 
i storage and feeding hopper at the top of the producer, a 
j space being left all round the hopper between it and Hie 
; inner eireiilar wall of the vaporiser, wdiich has ribs that 
I project into thi.s space. The cover of the vaporiser 
{ extends over the annular space and is attached to the 
I siflcH of the hopper. Valved poker-holes in that part 
of the cover which is above the annular space, and openmta 
into the vaporiser through which tho steam can pass to 
I the lower part of the protlueor, are providwi. - W. H. 0. 

Gas^ purifier. K C. , Jones, San Fnuiciseo, Col., and 8. T. 

1 Wellman, Cleveland, Ohio. U.S. Bat. 818, 8‘H, April 24, 
J9(m. 

Thk gas to be purified enters the apparatus, !, through 
the pipe, 2, and, after being mixed in tho conical chambor, 
4, with vapour introduced through the piiies, 7, and 6, 
is Injected along with the vapour into the tube, 6, Tho 
mixture passes down this piiie, its paBsoffo bfjittg impeded 
by the spiral baffles, 8, and the pimfied gns then passee 
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upwards, as shown by tlic arrows, to tho outlet. 3, Any ! 
condensed liquid Hows away through the pipe, 13, which I 
is sealed as shown.- W, Jl. C. 

Fkbnch Paticnth. 

Cofn pound fi for hrtidng ; Agntoiucratcxl (tnd prnccuf! 

for manufacturing them. A. Andrieu and V. Cliraud, 
Fr. Pat. abO.Sbl, March 13. IbOfi. 

CRo(;in(>UTE, an aabestos-like mineral, is soaked in i 
15 per cent, of its weight of milk of lime ami dried. It j 
is tlioii mixed with coal-dust and aggloinerat<al inthcr by i 
heat or hy pressure, aft^'r addition of f) per (‘(uit. of 
luaKnesiuiu chloride. The material is then impregnated j 
with heavy oil, petroleum residues, or tar and dried on a 
bed of powdered aluinnite and manganite. The dried i 
mixture when burnt is sairl to afford an easy means of j 
rapidly raising steam.-- W. H. C. | 

Briquettes made vdth an agghUinanl snlnhfe in traier ; I 

Process for rendering nnaltcrable in the air . i 

R. Rock. First Addition, dated Nov. IH, 1905, to I 
Fr. Pat. 32ri,7(iS, Oct. 27, 1902 (this J., 1903, 730), I 
The addition relates to a method of carrying out the I 
proi^ess described in the original patent, and consists { 
in heating the coal, before it- is briquetted, to a tern- ; 
perature sliglitly higher than that, to which tlie briquettes j 
are suhsequentW heated to carbonise the agglomerant. 
The object of the preliminary binding is to prevent the 
ovohition of gas during the carbonisation of the { 
agglomerant. V\'. 11. | 

(Jas-retort furnace. P. \'. I^nrsv. hr. Pat, 3110,070, ! 

Feb. II, JOOri. 

Tub retort setting is divided into a number of vertical j 
chambers, each ebaiuber containing only one vertical row 
of retorts. Each pair of eliainbers is heated hy means of 
a separate generator and recuperator, which are situated 
upon the same floor level as the retorts and occupy a 
vertical ooni))artment separating the one retort -chamber 
from the other. I'lio generator gases and secondary air 
from each generator and recnjwrator are distributed 
between the two eorn^spondiiig rotort-cbaiiibors, entering 
the latt/Or through orifices at the top, passing with down- 
ward com bust ion over one side of the retorts, and flowing • 
up the other side to outlets at tlio top. These arrange- 
monts are designed to ensure the uni^rm heating of all 


the retorts in the bench, and to obviate the obstruction 
of the gas orifices, which is sometimes caused iiy railing 
particles of refractory material, &o., when the orifices are 
situated below the retorts. — H. B. 

Qa» or steam ; Device, for introducing into the tnlenot 

gas retort fi. Hlottiner Chamotte- Fabrik A.-Cj vorm 
Didier. Fr. Pat. 360.032, Dec. 2, 1906 



3’inc channels for the introduction of steam or gas info 
the intenor of the retort are in th«» form of tubular 
conduits made of refractory material fit led removably 
into the retort ; as, for example, in the cross-sectional 
illustration given, wherein tho tubular conduits D, 
provided w'ith outlets, E, for the steam or gas (the over- 
hanging prejoetions, IJ, serving to keep the coal from 
blocking the outlets) are keyed into the retort in such a 
manner that they may easily be withdrawn if necessary. 

-11. B. 

Gas producer with downward, combustion. I^. A. David. 

Fr. Tbit. 360,068, Dec. 4, 1906. 

The producer, wliie.h rests in a watcr-seabHl ash-pan, is 
surrounded by a deep bell, suspended over it from above 
Wliilst the producer is in operation, the ai” supply Hows 
up the annular space between the bell and the producer, 
taking up the heat radiated from the oxteiiur of the latter, 
and enters the combustion chamber at the top. By 
lowering the bell until it rests upon vbe top of the com- 
bustion chamber, the latter can be closed, and by raising 
it until its lowi^r edge is above the top of the prixlucer, 
tresli fuel may Tie charged in. Tlie upper portion of tho 
bell may Tie toriiiod as a reservoir for liijuid, which may be 
allowed to drop into the fuel in tho combustion chamber ; 
or the heat may vaporise tb(5 liquid m tlie reservoir, the. 
vapours being directed downwards into the incandescent 
fuel. The producer has two superposed, horizontal, 
circular grates, which can be rotated in opposite directions. 

— H. B. 

Gases : Process and apjxnatiis for the [centrifugal \ 
ptnificadon of — — . A. Ehenbans. Fr. Rat. 360,341, 
T)ec. 12, 1906. Under Tnt. Conv., Dec. 13, 1904. 

Thk gns to be purified and the washing liquid aio caused to 
pass ill the same direction from the centre to tho periphery 
of a centrifugal puritier, eoniprisiiij: a series of coneentric 
annular spaces in which the liquid is whirled and splashed 
about on its way to tho perijihery, being thus brouglit 
into intimate conlaet w'ltb the gas. The apjjaratus 
described coiisistB of two horizontal discos, bolted together 
at a suitable distance apart, on the opposed surfaces 
of which »r(5 attached several eoncentric- annular par- 
titions or baffles, those depending from the upper <lisc 
alternating with those rising from the lower disc, and none 
of them extending across the whole way to the opjiosilo 
disc. The discs, which are provideii centrally with inlets 
for the gas and liquid, arc rotated at high sjxied within a 
easing which has gas and water outlets at its peripliery. 
As all tho annular partitions incline outwards towards 
tho periphery, the liquid is both whirled round and 
projected violently from the free edge of each partition 
against the inner side of the next, and! so on in a zig /ag 
course to tho periphery, being thoroughly broken up and 
brought into intimate contact with the gas Various 
modified forms of the discs and partitions are dehc-nla^d 

-H B. 
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Ga9t8 or vapours and liquids [washing gases] ; Apparatus 

for obtaining reciprocal action betwatn W. Feld 

Ft. Pat. 360.873, Deo. 12, 1905. 



Ihk appanitUH consiHts uf h nurjihcr of HoperpoMod Imisiiih. 
or iray«, ]{, which cotilain the li<|ui<l and whicii are ])ro- 
vided witli overflow pipcH, />, and wifli inverted truncated 
eonea, (\ whose lower cd^ea dip below the nina ot the 
haaiiiH, B, the w'hole being enclosed m tlie eaaing. A. A 
nuiubor of eoiicentiic liil»ea, r, which terndiiab' abov(> in 
the HupcrjKjaed disca, K, are atl ached to ainl rotated by 
lh{< oontral shaft, lb an<l canai^ the lupiid e-ontainod in 
M. to rise between the tubes, r, and to bt) diaperaed, by 
centrifugal force from iJie discs, 1C, in the form of spray 
wliicli falla back into the basins, 11. Tlu^ gaa enters the 
apparatus at F, and following tin* path indieated by the 
arrows, jiasaes through the falling aiiniy of liquid in each 
ehatnber, and rises to the top, whore it ia eoiupelled by the 
partition, H, to pass through the gan/,e filters, (b It is 
here deprived of any spray which it may have earned 
forward, and finally escajica from the ajiparatus through I 

-W. IJ. C. 

Illumination hy pdrolviim, hcuzino and alcohol ; (Join pound 
of r.lwAnimh giving greater hrilliancg to — K. S. 
Alathon. Fr. J’at. ;ir)9,79S, x\ov. 27, 1905. 

A MIXTUKK of about 05 parts of tUHgueaiuni sulphate, lour 
parts of spermaceti, and one part od' parafiin wax, all in 
powder, is “dissolved ” in the petroleum or alcoliol in order 
to give greater brilliancy to the light obtained. —W.H.C. 

Mantles ; Process of treatment of fabrics or threads for 
the uuinufacturc of incandescence — A. I. van 
V^rieslund. Fr. J»at. .'169,945, Nov. 29, 1905. 

Into fabric or the thread is treated wholly, or at parts, 
with acids or alkaline solutions sufficiently strong to pro- 
duce a contraction of the material, for the piurpose, e,g., 
of rendering the knitted stocking narrower when tue 
meshes are too wide, or for streiigtheiiing the thread when 
the latter is too ihui, or for atrongtheniiig the head or iiro-* 
ducing local constriotioiis, &c. — H. B. 


IIL--DfiSTRUCTIV£ DISTILLATION, 
TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from jsige 428.) 

Petroleum ; Notes on the chemical examination of . 

K. Charitschkow. Wostnik shirow, 1906, 7, 14 ; 
Chom. Zeit, 190(5, 80, Kep. 142. 

Tiik examination of stored petroleum from Groany by 
the Dohnstodt-Oeislor (anilitro) reaction revealed the 
prosonco of sulphuric esters. The amount varied inversely 
with the quantity of acid used in the acid-refining process, 
being equivalent to 0'()0227 gnu. of sulphur trioxido per 
litre with 0*5 per cent, of acid, but only 0*()0067 grm. 
when 2 per eont. of acid had been used. Tlieso compounds 
j are nudesirablo, since they lead to the charring of the 
wick when tlie oil is burned in lamps, but how they 
originate and in what form is still undetermined. Sulphur 
also reduces the illuminating power of the oil, even when 
pn^sent in but small amount. A simple motliod of 
determining the sulphur content is by distilling the oil 
from metallic potassium, any sulphur present combining 
with the metal. Idio author considors that the sulphur 
content should be taken into account when judging the 
purity of IlusHian lamp oil, and bo approves Weber’s 
suggestion that tlie percentage of misaturated hydro- 
carbons should also be doterminod. — C. S. 

Paraffins T ransparent and milky . H. Mittler 

and R. Lichtnnstern. Chem. Rev. Fott- u. Harz-Ind., 
1906, 18, 104-105. 

i “ Mii.KiNESs ” in jiaraffins is attributed by the authors, 

■ not to diflerenoes in the melting points of the different 
constituents as asserted by Noustadtl (this J., 1906, 171), 
)»ut to the jiresenoe of paraffin oil. I'hus a sample of 
milky paraffin was found by Holdo’s method to contain 
only 94 to 96 per cent, of solid paraffin, the residue, 
isolated by extraction with alcohol -ether, consisting 
of paraffin oil. This cornel usion was confirmed by 
experiments with paraffins of high and low melting points, 
which wore rendered “ spotted ” or “ milky ” by the 
addition of 0*5 to 3 per cent, of paraffin oil. Tlie addition 
of 0*2 to 0*3 per cent, liad little, if any, effect. Evidence 
against Neusta<l(J’s view was tliat transparent paraffins 
of the most divorgoiit melting points [c.y.,r)T and 42® C. 
could be niix««l m equal proportions without any appre- 
ciable eff ect on the transparency, although, in some cases, a 
bluish “ cast ” was produced. — C. A. M. 

Petroleum production of California. For. Off. Aim. Series, 
No. 3564. 

AocjoKiiiNO to the ligines prepared by the California 
Petroleuiu Miners’ AsBociatioii, the production of oil in 
California m 1905 was 35,671,000 galls., as against 
28,476,026 galls, in 1904. 24,337,828 gulls, in 1903; and 
13,973,500 galls, in 1902. 'i'he Kem River district 

continues to be the largest jiroiJuoer, and is credited with 
14,000,(KK) galls, in 1905, followed by Coalinga with 

H,8()9,(.K)0 galls., ami tSanta Maria and Bompoo with 

5,300,(MK) galks. There lias been a large increase in the 

number of wells, and sufficient drilling operations arc pro- 
ceeding to iiisuio a further increase of production for 
19(}6. Tlie greatest activity in drilling is not^cd in the 
vicinity of 8anta Maria and Lompoc, where 42 now wells 
are being drilled. The total number of producing wells 
is 2,116; wells being drilled, 123; ana new derricks, 
52. 

The heavy slirinkage in the consumption of coal must 
not bo taken ua an indication that the fuel demands of 
California have boon loss than in 1994. This deficiency 
has been more tlian made good by the output of fuel 
oil, wliioh has increased by over 7,000,900 barrels as 
compared with 1904. The amount of crude oil exported 
during the year is estimated at 8(K),000 barrels, the bulk 
of which was sent to China and Japan by a lino of tank 
steamers recently cstablislicd by the Siandanl Oil Com- 
pany, which sail under the British liag The railroads 
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of the (Stat<‘ arc believed to be eontnimiiig about 15,000,000 
barreli annually, luid the low price at which it is being 
nrodueed for trauBporiation and maiiufacturinp purpoHCB 
JUiB proved of inefttiinablo advantage to all linea of eoin- 
inorce. The Standard Oil (-ompany’n pipe lino from 
Jtakensfield to Poitil l^iflimond is jiraetieally a failure. 
I'he gravity of (California oil in Huch that pumping, 
heating and dihitiou mdlieient to make it flow freely 
have not been foinal pra<’tieal. 'J'he company is. therefore, 
re«orting to water transport ation, and ia erecting a plant, 
for building steel barges. 

The Union Oil Company of ('alifornia lias dcvelojicd 
a plan to extend its husiness by entering the markets of 
the Atlantic seahoard and Europe with crude and refined 

J Hitroleum oils, 'rransportatioii facilities were the great ! 
Irawhack, but the difticulty has been solved by a eon- 1 
cession to run a {>i})e line across the Istbmiia of Panama, | 
which has heen gi anted to the rompany. Shipments of [ 
the necessary jiipo luue already ruiumeiieed from th(‘ 
EaHt/C'rn States, and it is expected that the line will hi* ' 
eouipJeti'd hy duly 1. llMtb. 'J'he compuuy has recenlly 
purchased six additional sleami'is which will be* ust*d in ! 
tbe transportation of oil, and the rethiery on the Hay of | 
San Eiuncisco is bt*iiig uicatly enlarged to supply the I 
increasing demands. I 

The six tank steamers owned by the company and I 
plying in i’aeilie waters have a joint carrying lapaeity^ j 
of b,(ld(hb0() galls. It IS ariangcd tlint live of these shall I 
carry oil direct fiom Santa ihiiiiara and other lields in I 
SoutlieiM ('aJitornia to Pamima whence tbe eaigot's will i 
bf' puinpcal across the Islhnnis into the* holds of two tank j 
Bteamers for convey an cai to JSIew' \ork and other Atlantic j 
ports. R. ( j 

Enoi.isii Patents. i 

C.'c*A*c, aiin/wnia, illvi/nmUhig far, hcnzol and other 

product,^ : J^iocesa and apptrafvs for tin prodneiiov of 

fjg tin distillation of coal, ligniit , turf and other 

carbonaceous inatvriais. d. (4. Aarts, Dongen, "Holland. 
Eug. Pat. S1H7, Ajuil 17, Hk»5. 

SbeEi’. iVit. 3n:j,pd8>f H)05 ; tbisd., urn, ihph.—t. e, n. 

Ma-gnesium ,wfphat( ohfnined iv the ktuiivn method of j 
pradneing acetic avid by ttuans of niagne'tiinu acetate , 

Process of separating and working -up . d. R. 

Garrowav. Eng. Pat. ti7b8, March JM, 1905. Vll,. 
page 477. 

Pnitko States Patents. 

Gas furnace or coke-oven. Jl. Ko]ipers, Essen on the 
Ruhr, (bumuiiy. ILS. I’ut. Hl8,0dd, A])nl 17, i 

See Er. Pat. o1 11)05 j tlu.s d., 1905, 884.— T. F. B. 

Coke oven. H. Koppers, Esstm on the Ruhr, (jJcrmaiiy. 
U.S. Jbit. 8l8.2(i<), April 17, llKMk 

See Eng. Pat. iK.tiHtJof 1904 ; thisd.. 1904, 1021,— T. F. B. 
EitENni Patents. 

Vokc-ot'tns ; Inijiis. in regenerative . E, Goppee. 

Er. Pat. 359.888, Nov. 28. 1905. Under Int. Uonv., duly j 
3, 1905. 

T\V(» regemrator eliainhi'rs. eommon to the whole batlery 
of ovc'ns, eominnnicate at cuther eudwntha vaHo chain her. 
The hot gases from the ovens enter one of thesc.i valve 
chambers, pass through and heat one of the legeiu'rators 
and then to the second valve chamber, by w'hich they are 
delivered to the place -where they are utilised. At the 
same time air enters th(' second valve ohamher, jiasscs 
through the other regciieralor, becomes heated and eutere 
the first valve eharnwr. It then passes to a comluit by 
which it is distributed to tlu; ovens. At appropriate 
intervals tlu' valves are reversed, but, as tbe air alw'ays 
enters through the sivme valve chamber, the direction in 
wliieli the gases and air pass through the oven flues roniaiim 
thp same.- W. H. C. 

oirUmetU or pi.<ite for disinfecting ‘imrjioses ;■ Prim ss 

of wuking . \Peal /ur.] J. KesaJer and Uo. 

Er. Pat. 360,174, Uae. 7, XVIUG., page m. 


IV.— COLOURIMG HATTBRB AKO 
DYESTUFFS. 

(Continued from page 424.) 

Cniohjtic substances ; Influence of on the substitution 

of aromatic rings. K. Holdermann. Ber., 1906, 39, 
1250—1258. 

ANTHRAyujNONB and its derivatives on snlphonation 
yield /l-suljihonic acids almost exclusively, unless mercury 
IS present, when the n-derivatives only are obt.aiiu'd (sias 
lljinsky, Ber., 1903, 4104; R. Schmidl, Ber., 1904. 60). 
The author sulphonated and nitrated various ben/XTie, 
naphthalene, and anthroquinone derivatives to see 
whc‘tlu'r tins imporJant technical method for the [irenara- 
lion of a-anthraquinonesulphonie, acids was «*apuh]e of 
geiK'ral apjilieation. He finds that the eatalyiic noHon 
of mercury is confined to the Hiilphonation, and in a lee-ier 
degree to the nitration of ant hraquinoiie derivatives. With 
other suhstaneos the course of the reaction is not atrocted 
by the presence of mercury or its salts, except in the case 
ot aniline anil Huli>luiric acid, where an addition of a small 
quantity of inorcuric sulphate at ISO" ( !. caused “ charring ” 
and a violent ohullition of sulphurous acid. The effect 

01 the mereiiry salt in this case is to giwitly further the 
oxidising action of tlie acid and to juevent suliilionaiion, 
jiisl as in the well-known ti'clmieal ])ieparation of plithalie 
aiid by oxiilisiiig napldhalcne with fuming sulphune 
acid. h. L. 

Teiramethyldiaminobevzophcnone ; N d ro-Ierivattres of 

‘ A. Khegl. Ber., P.H)6. 89, 1266—1275. 

'I'liE author shows that the mono and dinitro-denvativcs 
ot Michler's ketone obtained by Nathanson and Muller 
(see Ber., 1889, 1883), and (h'imaux (see Bull. Soc. (him., 
1898, 609), icspectively, are 3-nitro- and 3.3'-dmitro- 
4.4''-tetrajnef liyjdiaimnobenzophenone. 'Phe orientution 
of the nifio Looiip is thus determini'd by tbe carbonyl 
group. As nitration is carried out in tlu; })ieKence of a 
large quantity of concentrated sulpliuric acid, Grinianx 
bail wrongly assumed that tbe nilro groujis entered tile 
ring in the ineta position to tbe amino groups, in accordance 
with Noelting and Uollin’s rule (sec Ber.. 1884, 201). 
Ily reducing the above moiiomtrotetrnmethjddiamino- 
ben/.oplicnone with slntinous chloride and hydrochloric 
acid in the c*old. 3 annno-4.4''-totranietliyldiaminohen7.o- 
phcnoiie, m. pt. 139" ('..was obtained. The acetyl rom- 
i pound, rn. })t. 153'5' ir>4“5'M on reduction with zinc and 

hydroi'lilorie acid in the cold yielded 3-aciitajniiio-4.4'-totra- 
iiK’thyldipbiMivharbiiiol, m. pt. 145*5 — 146" U, These 
1 siibstiinees were shown to be quite distinct from the 
! eorresponihiig A/?-suhstituted products, -whieli were 
j prcjiarcd for comparison. Thus 2-ai'ctamino-4.4'-tetrn- 
luethyldiaminoheir/ophenone obtained by oxidising 

2 - acetamino - 4.4' - tetrainctbyMiaminodipberiylmethaiie 

with cbloraiiil melts at 162" On saponificaf ion it yields 
2 amiiio-4.4'-telnimethyldiaminolienzophenone, m. pt. 
2()5*5'^ U.. and on reduction 2-acetHmino-4.4'-tctTaDiethyl- 
dijihcnylcaibinol, m. jit. 165 169'^ U. 11. L. 

Gall acetophenone : Condensutoni dciirulires of 

H. Rnpe and L. Veit. Zeils. f. Earbeii-lnd., 1966, 6, 
161 105. 

(JuNOENyATioN lierivativcK of gallHcctopbciione have been 
previously prepaixal and described by Ivcoiitjeff and one of 
tbe authors (this J., 1899, 36). The research hi^ been 
eontmueil by the present autliors with the object of 
delermiiung tbe ebromophoric induonce of certain groups 
in their molecules on compounds ol the same class. To 
this eiul the following compounds were prepared: — 

I 0 -, m-, and p - JSitrobenzylidene ■ gaHacelophavnus, 

U 6 H 2 ( 0 H) 3 .(H>,(T 1 ; UH.UuH 4 .N()o, crystallising respia*- 
tively ill greenish yellow, pale yellow, and goluen-yenow 
needles, ot m. pts. 212", 94 ’ and 138'’ (h obtained ny The 
action of dry hyilrochlorie licid gay on mixtures of each of 
the thrw iiitrohenzaldehydeH and galloeetophenone 
I in alcohoiio solution. Meta- aiui ptra-rhitrobenzal-di- 
gaUacctophenxjncSf [C'QHjj(OH)3.GO.CHa]a : OH,C6H4.IilOa, 
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formed by oondenaing m- and p-nitrobenzaldebydes with 
triacetyl-gallaoetophonone and hydrolysing the resulting, 
profluots, orystalliae respeotivoly in yellow and pale yellow 
noodles, melting with decornposition at 220® — 23(r and 
212° C. Attempts to prepare, from gallacott)phoivone and 
protocateohuic aldehyde, a compound of the formula 
C,H,(OH),.aO.CH : (5H.f!,Ha(OH)„ roaerabling in con- 
stitution Moolurin, 0,H,(OH)3,OO.CeHa(OH)„ were 
unanccosaful, but its methylene derivat-ive: 

(HO)3CaH*.CO.CH : CH.CaH, : 

was obtained by condensing, in alcoholic solution by 
means of dry hydrochloric acid, triacetylgallacetophenono 
(2 parts) and piperonal (1 part) and hydrolysing the 
resulting compound by pouring the solution upon a 
mixture of ico and wat-er, collecting the crystalline mass 
which separates and boiling it with alcohol. The 
product, methiflenc. - 3.4 * dioxyheMzylidf'jut - gdUacfto- 
'phcnotic, is insoluble in water, but readily soluble in 
alcohol, toluene and benzene, from the last of which it 
crystallises in golden-yellow needles (m. pt. 208° C.). Con- 
centrated sulphuric acid dissolves it with a deep red colour. 
Its dyeing powder is remarkable, 1 per cent, of it sufficing 
to dye alumina-mordanted cotton an intense orange, 
or iron- mordanted cotton black (or reddish-brown? see 
below), or chrome- mord an l ed wool brownish-orange. It 
also dyes from a slightly acid bath unmordanted wool in a 
pale yellow colour. A^tor repeatedly crystallising it from 
alcohol, the dyeing power becomes reduced, presumably 
owing to the separation from the methylene-compound 
of the free dihydroxy compound formed by its dewmi- 
poaition, with which it is admixed. As, however, the 
m. pt. of the principal product remains unaltered after 
this treatment, it would soom that the quantity of the 
dihydroxy compound thus formed is very minute. Tlie 
behaviour in dyeing of these compounds, in <;om|»arison 
with that of gallacotopheuone, is shown in the lollowiug 
table ; — 


|“>C.Ha((!Ha).CHa.C„IIa((:JI,).<|«- 

I On treatment with hydrochloric acid and sodium nitrite, 
I these bases are converted into isonitroso compounds, 
which yield dyestuffs with alkaline /3-naphtliol. o-Tmuidine 
yields tlie compound, 

(I) 

j) 0 

, SiiuM! o-fliihatituted bases yield compounds oontaining 
I <mly three grmips united to the bmizene rings, whilst 
j p-substituiod baKtis yield compounds containing four such 
grouiMj, it follows that groups in the ortho position hinder 
the introduotioii of the OllgOJl group into tlio benzono 
iiuolous. — A. S. 

; Bcnzykiic4midcH. K. OrlolT. J. russ. phys.-ehem. Oes,, 
IDOO, 37, 1272 -1277. Chom. Centr., 1906, 1, 1416. 

A MiXTUttK of J mol. of tartaric acid and 2 mols. of formal- 
, dehydo in 3r)— p) per cent. Molution, is heated in a closed 
: flask and then, after cooling, 2 mois. of aniline are gradually 
udtled, cooling the nuxture l>y water if necossary. The 
' rea<*tion product is dissolveil in hot 70 per cent, acetic acid, 
j the solution concontrated. tlie residue dissolved in water 
1 and alkali, alkali carbonate or ammonia added. A white 
j precipitate is produced which gradually turns yellow, 
j After drying at ItHP C., the product, bonzyleiie-iraide, 

; has the formula; 

NH - 




n. 


It is soluble in liot acetic acid, insoluble in alcohol and 
ctlior. W itli nitrous acid it yields aa isonitroso compound, 
whu'li forms dyestutfs with alkaline /3-naphthol, and can 
thus be used for the preparation of dyestuffs on the fibre. 


On cotton 
mordanted with 


On wool 
mordanted with 


Iron j Chrome 

(a per cent of dyestuff). I (« p^r cent, of dyestuff). 


Chrome 

(1 per cent, of dyestuff). 


OallacetoptiiMionc ('* Alizarin Yellow P A S F ) . . . 

o- Nltroben zal -Ballaee U iphcaon e 

in- „ M 

., 

S Nltrohf'nf.al-dlgatlacctopln;no!H( 

ctt»ylene*8.4-dioxybcnjuil-t£alla('e1 opheuonc 


(irey 

Hark olive 
(jlreyirth'blaok 
black 

(ireytsh-ldack 

lleddiHli-brown 


Pale olive 
Depp oranRC 
Dull oransre 
Ycllowish-Breon 
Yellow 

Bright (jraiigc 


Ycllowiah-Ollve 
J)all otivc 
Dull olive 
Oltve 

Deep yellowish-brown 


— E. B. 


Arninr^ ; 1 ntroduction of thr and groups into 

i nrimary ananatic - a»d thr preparation of iminr 
ntwoi, E. Orloff. J. russ. pliys.-clicm. (les., llMMl, 87, 
. 125.')— 1269. Chein, Centr., IVHMI, 1, 1413—1410. 


Thk imiuo base, 

from sodium formanilide and formalin (this J., 1965, 32ft), 
is soluble in glacial acetic acid, and on heating tio 14t)° (J. 
is converted, without melting, into the brown conuxniiul, 


1:120 ^'*^2 
The imino base from /3-tormouaplit halide yields an 
analogous product on heating to 14')" Simi!*r imine 
basea were prepared from p-amsidine, p-nitra liline and 
naphthionic acid ; they arc suitable for the jireparation 
of azo dyestuffs oti the fibre. The iimne base from 
diaminodiphenylrnctharie lias the constitution, 

CH2- ^ 




2'^/t 


•OKo. 


and is slightly soluble in mineral acids. p-Tolndino yiehls 
a mixture of tho compounds. 


Eor teclmica! purpose.s, it is nf)t necessary to isolate tho 
imme base, tho acetic aidd solution being used directly 
for the production of the isoiiil roso compound. Benzylene- 
imide can also bo ohlaineil by first preparing anhydro- 
formaldehyde-aniline from formalin and aniline,* and 
lieatiug tliiH with a mixture of aqueous tartaric acid and 
glmdttl acetic, acid. 55 grms. of tho hose are obtained 
from 35 grms. of 35 per cent, formalin and 37 grtns. of 
aniline. The tartaric acid may be replaced by citric 
a<‘id. Imide bases were also prejpareii in an analogous 
manner from o-anisidino and o- and p-toluidine. The base 
from o-anisidine can hr; used for the production of dyestuffs 
on the fibre. — A. N. 

Thionine and Azoxinc. di/rstnfjfi ; Constitution of — ' — . 
A. Hantzscli. Ber., 1906, 89, l?165— 1366. 

Thk author admits that Kohrmann’s recent publication (see 
Bcr., 1900, 914 ; this J., 190ft, •123) contains experimental 
evidence in support of his thionium and oxoniumformultio 
for dyestuffs of tho Methylene and Meklola Blue typo. 
The present .short notice is intended to close the discussion. 

-H. L. 

Methylene Azure, F. Kelirmann. Ber., 1906, 89, 
1403—1408. 

(A) 10 grms. of Methylene Blue chloride were dissolved by 
warming in I litre of water, tfie solution coOlod, treated 
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■willi ]() c.c. of Ji 40 pn- cont. Bolufion of cjiuBtio Hoda, and 
aJlo^vcd to stand for 24 hours. After passing a current 
of air through for half an hour, a further r> c.c. of caustic 
soda solution were added, and the whole allowed to stand 
for H lurther 12 hours, with occasional agitation. The 
solution ■^^nK then made faintly acid with acetic acid, 
diluted to lA litres, heated to 40" — HO" V., and after 
filtering, if nccc.‘»sfiry. repeatedly c^traeted with chloroform 
to leniovc Mi'lliylcuc Violet. The rcsidunl aqiieouH 
solution wuH nuuh' strongly alkahiie w’lth caufitic soda, 
and the Methylene Azure nnse extracted with chloroform. 
From tlic chloroform solution, tlie acetate of the colour 
base was olitamod by shaking out twice with 50 e.<-. of 
water containing a few drops of glacial acetic acid. The 
liltered soUilion ot the ncetale was treateil with the 
necessary quantity of concentrated hydrochloric acid, 
and after standing lor 21 liours. Methylene Azure chloiido 
was obtained in Lrowmsh glisl cuing needles with a faint 
greenish lustre. 

(R) About 1 grni. ol Methylene Azure iodide obtained 
by Bcintlisen's method (Aiimden, IHSh, 230, 170) by the 
oxidniion ot Methylene IJlue with silver oxide, was 
extracted several limes with hot water, the solution cooled, 
made strongly alkaline willi caustic soda, and extracted 
witli chlorofoim. From the chloroform solution. Methylene 
Azure aoelato was obtained ns described above, and 
from this the chloride was separated by licHiment with 
liydrochloric acid and sodium chloi ide. 'J’he product was 
similar to but not identical with that described under 
fA), being somewhat more soluble, and giving a more 
bluish-green solution in coucenlralcd suli>huric acid, 

By comjiaiison with synthetically prepared products, 
the author iilcntilicd compound (A) as uiisymmetrical 
iliinethylthionium clikuide, 

and compound (B) as trimethylthioiiium chloride, 

(nii.cij3)(’«h/ 

\s(ar 

Whether the Mctliylene Azuie obtained consists chiefly 
of triirn»tliyltlnoiiine or of dniietliylthioninc <lo])ciidH upon 
the method of preparation and piiritication. ]f, for 
example, a mixture of the chlorides of the two compounds 
mentioned be repeatedly cryslalliscd, the liiial product 
consists of almost pure dimothylthioiune chloride, the 
more soluble triniet hyl compouiul reniaimiig in the mother 
liquors. — A. 8. 


English Patents, 

DyeMufjA; Mannfarivre of new raw materials and of new 
azo — — ifurefrom. (1. A'uth, Neuilly sur Heine, H. 
Hold and H. Ruegg, Pans. Eng. Pat. 14,(11 H, July 1.5, 
]lK)r>. tinder Int. Ponv., July 1(1, lh04. 

HkkEi-. Pat. 344, S44 of PH)4 ; this J., 11)04, 1210.— T. F. B. 


Indigo paste ; Manvjacivre of ~ - . J. Y. Johnson, 
London. From Badische Aiiilin nnd Hoda Fabrik, 
Ludwigshafen on Ilhine, Oermanv. Eng. l^at. 1954, 
Jan. 25. IDOb. 

Tndjoo pastes for tlie fermentation vat, e.g., those prepared 
according to Eng. Pat. 3108 of 1904 (this J., 1905, 24) 
have the disadvantage that, when used tor dyeing, there 
is a ccitaiii delay while the indigo is being reduced. It 
is now fouml that if a reduced form of indigo, for inslance 
indigo-white, be employed instead ot indigo, stable pastes 
are obtained whicb yield at once a vat suitable for dyeing. 
For rxamplo ; lOOO parts of a 50 per cent, indigo-white 
prtst-cake are mixed with 450 parts of bran, 200 parts of 
wheat flour, 200 parts of quicklime, and 1550 parts of 
water to form a bomogeneoiis paste. It is stated that the 
juroportion of quicklime should never he Jess than about 
25 per cent, of the amount of fermentable substances 
present in tlie paste. — A. H. 


Dyestuff Manufacture of a red vat dyetny [Thio^ 

Indigo Hed^. 0. Imray, London. From the Society 
of Chemical Industry, Basle, Switzerland. Eng. Pat. 
4(187, Feb. 20, 1906. 

A iiKii vat dypstutr having the constitution of indigo in 
which tlie immo groups have been replaced by sulphur, 
can he obtained from salicylthioacetic acid, COGH.C(<H 4 
HfTI^.COOH- •(!) by heating it cither alone or in presence 
of a condensing agent such as acetic anhydride, nnd then 
treating the product in alkaline solution with an oxidising 
agent (air, sodium hypochlorite, potassium permanganate) ; 
or (2) by heating it in presence of a suitable solvent 
capable of yielding oxygen, c.j/., a nitro derivative of an 
aromatic Ivydiocarbon. 

Examples . — (1) Ten parts of salicylthioacetic acid are 
mixed with 60 parts of acetic anliydride and boiled under 
a reflux condenser for about five hours. 'J’lic acetic 
anhydride is distilled off. the residue dissolved in dilute 
oaustic Hoda lye, and the dyestuff precipitated by heating 
with an aqueous solution of 10 parts of potaHsium per- 
maiiganate. To purify the dyestuff from co- precipitated 
manganese dioxi<fc. it is dissolved by addition of 5 parts 
of sodium hydroHulphite (hyjiosu) phite). the solution is 
filtered, and the dyestuff re-prccipitated by a current of 
air. (2) 'j'en parts of salicyltliioai ctic acid are boiled 
for about live hours with 50 parts of nitrobenzene under a 
reflux condenser, the mixture is cooled, and the dyestuff 
W'hich bus separated in llio form of lustrouH, hrownisli- 
red crystals, is collected, washed free from adhering 
nitrobenzene by alcohol, and drii'd. (See also this J., 
1906, 3(>7 also Kallc nnd ('o., Fr. l*ats. 359,398, 
.359,399 and 369,400 of 1905 ; this J., 1906, 424, 426.) 

- A.H 

TTnitko Htateh Fatknt.s. 

Dye and process of making sartic ; Blue, \ Anthracene 

dyestuff], (h Bally, Mannheim and H. Wolff, Assignors 
to Badische Anihn iind Hoda Fabnk, J.udwigshafen on 
Rhine, Germany. U.H. Pat. 818.336, April 17, 1906. 
Hkj£ Seventh Adilition to Fr. Pal. 349,531 of 1904, 
following these. 

Phcnylglycin salts ; Broress of making . W. Behaghcl 

ami K. Schumann, Assignors to Badi.sche Anihii imd 
Soda Fahrtk, Ludwigshafen on Rhine, (Germany. T\S 
Pat. 818,341, April 17, 1906. 

See Eng. Pat. 5504 of 1905 ; this J., 1905, 541.- T. F. B. 

Dyestuff and process of making same ; Anthracene . 

O. Bally and M. H. Islor, Mannheim, Assignor to 
Badischo Anilin und Hoda Fabrik, Ludwdgshafcn on 
Rhine, Germany. U.H. i*at. 818,992, April 24, 1906. 

See Hixth Addition of June 22, 1905, to Fr. Pat. 349,531 
of 1904 J this J., 1906, 14.- T. F. B. 

Dye. and process of making same ; Euiphnr ~ \8ulphide 
dyestuff]. A. Schmidt, Assignor to Farbwerkc vonn. 
Meister, Lucius und Bnining, HOchst on the Maine, 
Germany. U.S. Pat. 818,980, April 24, 1906. 

See Eng. Pat. 14,543 of 1906 ; this J., 1900, 260.— T. F. B. 

Dye and process of making same; Yellow - ■ — \Azo 
dyestuff]. F. Scholl, Assignor to Farbwerkc vonn. 
IKieister, Lucius und Briiniug, HOchst on the Maine, 
Germany, U.S. Ihit. 818,981, April 24, 1906. 

See Get. Pat. 158,1 48 of 1904 ; ihisJ., 1905, 542.— T. F. B. 

Fkench Patents. 

Indigo ; Process of making dyestuffs from rhlorinated . 

Farhwerke vonn. Meister, Lucius iiud Jiriining, Fr. 
>*at. 360,477, Feb. 24, 1905. 

See Eng. Pal. 3182 of 1905 ; this J., 1905, 964.— 1\ F. B. 

Dyestuff suitable for tlw preparation of lakes ; Process 
for making an azo . Farbwerkc vorm. Meister, 
Lucius und Briining. Fr. Pat. 360,665, March 4, 1905. 

See Ger. Pat. 163,644 of 1904 ; this J., 11K)6, 210.-- T.F.B. 



M»y 81. IWW.l 


471 


Cl. IV.-COiOURINCI MATTB:R8 4 c DYESTUFBB. 


Indigo White ; Process for obtaining preparations of 

suitable for the vat, and especially the fermeiUalion vat. 
Farbwerke vorm. Moister, Lucius und Briining. Fr. 
Pat. 360,668. March 6, 1906. 

Sbk Eng. Pat. 4647 of 1906 ; this J., 1906, 174.— T. F, B. 


either at tiie ordinary prCBsuro, or at increased pressure 
According to the extent of the clilorination, the product 
dyes roodor and brighter shades. The dichlorinated 
product is said to givo very similar dyeings to the product 
obtained synthetically from m-chloronitrobon7.alueh;^ie. 

— T. F. B, 


Vat dyestuff ; Production of a new . Farbwerke 

vorm. Meister, Lucius und Bruning. Fr. Pat. 360,202, 
Dec. 9, 1906. Under Int. Conv., Jan. 30, 1906. 

.4 NBW dyestuff which can be applied from a vat in the 
same way as indigo is obtained by heating with alkali 
the glycin formed by the action of chloracetic acid on 
dranthranilic acid. 

Example. — 31*6 kilos, of sodium dianthranilate are 
dissolved in water and 26 kilos, of sodiuni chloracetato 
added ; the solution is heated under a, reflux condenser 
until the yellowish-brown product which sejiarates, no 
longer increases in quantity. This is filtered off, washed 
with water and dissolved in sodium carbonate solution | 
to obtain a neutral solution of the sodiiim salt of the j 
glycin. It is finally evaporated to dryness. Twenty ! 
kilos, of this salt are introduced into a mixture of 20 kilos. : 
of caustic soda and 20 kilos, of caustic potash heated to ! 
260° C. The mass is heated for a short time at 270^' — i 
280° C. I'he cold melt is dissolved in water and the ! 
dyestuff separated as green fiocka by jiaasing in air. i 

—A. B. 8. 

Dyestuffs ; Process for making yellow to orange-yellow i 

sulphide . Act.-Ges. f. Anilinfabr. Pat. | 

360,780, March 10. 1906. 

Seb Eng. Pat. 27,091 of 1904 ; this J., 1905, 1167.— T.B\B. ' 


Dyestuffs of the anthracene series ; Production of new . | 

Jhidische Anilin und Soda Fabrik. Seventh Addition, 
dated Nov. 9, 1905, to Fr. Pat. 349,531 of Dec. 21, 
1904. Under Int. (>onv., Oct. 9, 1}K)5. 

By treating tl\e dyestuffs produced hy the action of alkalis 
on the benzantlmonequinolincs and benzanthronos with | 
halogens, new dyestuffs arc obtained which differ slightly j 
in shade from the original dyestuffs, and, as a rule, are 
more easily reduced in the dye- vat. 

Example . — One kilo, of cyananthrene is suspended in 
10 kilos, of nitrobenzene at 60° — 70° C., and a current of 
dry chlorine is passed in until a sample, precipitated 
with alcohol, gives with an alkaline solution of hydro- 
sulphite (hyposulphite) a vat of a ^eenish-hlue colour. 
The dveHtidf is then pn^cipiiated with alcohol, filtered, 
washec^ with alcohol and dried. A. B. S. 

Indigo white ; Production of dry, stable alkali salts of , 

Badische Anilin und Soda Fabrik. B'r. Pat. 360,447, 
Dec. 9, 1906. Under liit. Conv., Got. 7, 1906. 

Skk Eng. Pat. 23,122 of 1906 ; this J., 1906, 66.— T. F. B. 

German Patents. 


hikes {from azo dyestuffs ] ; Process of prejinring red 

colour . Meister, Lucius und Briining. Ger. Pat. 

166,823, Aug. 20, 1904. XIII/I., page 486. Lx' 

Dyestuffs : Process of preparing new Hue mordant oxazine 
— . Farbwerke vorm. Meister, Lucius und Briining, 
<Jer. Pat. 166,079, Oct. 7, 1904. 

Gaij.ocyaninkh are condensed with on© of the amino- 
benzoic acids in presence of a suitable solvent, at a high 
temperature ; the n^sulting oxazine dyestuffs are soluble 
in water, and bluer in shadtj than the original gallo- 
cyanineH. They are spplicable directly to dyeing and 
printing, and produce fast lakes with chromium mordants 
on animal or vegetable fibres.— 'P. B. 

a-ft Nitrornethoxyanthraquirumfs : Process of preparing 

. Farbwerke vorm. Meister, Lucius und Briining. 

Ger. Pttt. 167,099. Nov. 8, 1904. 

'J’he two dinitroanthraquinones («-/3- and e-a'-) obtained 
hy nitrating anthraqiiiiione, and separated hy fractional 
crystallisation, behave differently when heated with 
alkali methylate ; the a-a'-derivative is converted into 
the dimethoxyauthraquinone, whilst, if equal mols. of 
the methylate and dinitroantliraquinone are used, the 
latter is converted into a-/3-nitromothoxyanthraquinone. 
It differs from the flf-/3-dinitro-compoiind in being easily 
Holuhle in concentrated sulphuric acid ; it can also be 
readily crystallised. -~T. B. 

Dyestuffs ; Process of premring mordant-dyeing 

o-hydroxymonoazo . Farnwerke vorm. Meister 

Lucius und Briining. Ger. Pat. 167,333, Feb. 6, 1906* 
3 ’he diazo derivative of o-uminophenol is combined with 
chromotrope acid in strong caustic alkali solution. The 
dyestuff dyes wool from acid baths in Fuohsin red shades, 
and gives fast blue shades on clirome-mordanted fibr 1 1 

-T F. B. 

Diaminodinaphthazines ; Process of preparing . 

Farbwerke vorm. Meister, Lucius und Briining. Gor. 
Pat. 166,363. Feb. 8, 1906. 

DiNATHTTiAziNE is nitrated with 2 mols. of nitric arid in 
concentrated sulphuric acid solution, and the resulting 
diniiro-compound reduced in the usual manner to diamino- 
dinaphthazine ; this differs from the known amiuoazines 
in that it gives no hyilroxy-dcrivatives h^ heating under 
pressure with hydrochloric acid. By diazotisation and 
combining with the usual components, azo dyestuffs are 
obtained giving dyeings on cotton which are fast to 
washing.— T. F. B. 


Dyestuffs of the cyanine series ; Process of preparing 

sensitising , Farbwerke vorm. Meister, Luoius 

und Briining. Ger. Pat. 167,770, May 20, 1903. 
Addition to Ger. Pat. 167,169. March 14, 1903. 

Instead of using toluquiuoline or toluquinaldine for the 
prejiaratioii of cyanine dyestuffs as described in the 
jirincipal patent (see Eng. Pat. 9598 of 1903 ; this J., 
1904, 384), methoxy- or ethoxy-quinoline or -quindaldiiio 
is employed. p-Toluquinaldino-p-methoxyqumoline- 
oyanine ethyl iodide and n-raethoxyquinaldme-p-tolu- 
quinolinecjyaniue ethyl iodide are specially mentioned. 
These now dyestuffs are stated to pro<luoe photographic 
emulsious possessing high red-sensitiveness ; the sensitive 
hand is very oven, with no break in the green ; the plates 
olitainod are said to be stable and free from tendency to 
fog.-T. F. B. 

Chloroindigo ; Process of preparing . Farbwerke 

vorm. Meister, Luoius und Bruning. Gor, Pat. 167,830, 
March 5, 1904. 

Dry indigo or one of its salts is sus^ided in an indifferent 
solvent (e.g,, carbon tetraohloriae) and treated with 
chlorine in presence of some chlorine-carrier {e.g., iodine), 


Dyestuffs susceptible to chroming ; Process of preparing 

azo . L. Cassella und Co. Ger. Pat, 167,640, 

Oct. 22, 1903. 

o-Amino-o-nitho-p-acetamino?henol is diazotised and 
combined with aniiiionaphtholsulphonic acids or dihydroxy- 
iiaphthaienesulnlionic acids. The 2.3.6-, 2.8.6-, and 
1.8.4-arainonapntholmonosulphonic acids, 1. 8.2.4- and 
1.8.3.6-aminonaphtholdisulphonio acids, 1.8.4-dihydrory- 
naphthalcnem on OBul phonic acid and 1.8.3.6-dihydroxy- 
naphtiialeiiedisulphonie acid are specially mentioned. 
The dyestuffs dye wool In blue shades, converted to green 
by chroming ; the dyeings arc fast to washing and Ught, 

— 'r. F. B. 

Phenylylycin ; Process of preparing . A. Wohl 

and O. Blank. Ger. Pat. 167,698, Nov. 25. 1903. 

A halt of ehloracetic acid is troaU'id with excess of aniline 
in presence of a <]|uantity of an alkaline-earth which is 
sparingly Holublo iq water {e.g., calcium or magnesium 
carbonate).— T. F. B. 

Dyestuff ; Process for prcfjaring a disazo . Kalle 

und Co., A.-G. Ger. Pat. 166,980, Aug. 11, 1904. 

The intermediate product obtained from tetrazotised 
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nitroben/.hlino and salicylic acid in combined with 1.2- I 
liaphtholsiil phonic acid. Tlve dyestuff ]!rodnccs red- i 
brown sliaJee on wool from sulplninc acid holiitions, I 
the* shades ladiig converted iiito fast. orang{'-hrown 
dyeings on subsequent chroming. Other nnphthol- 
sulphonio acids only form icd d3^ostufTs hv this method. I 

T. F. B. I 

p-Mono (iwl p’tHchlon^dnilinn ufm \A}ithrac('tu‘ dtjCHtuffs] ; ! 
Proci MH oj pn pan tig . B. Wedekind und {^>. ' 
Ger. Pat. 1(17,743, Aug. Ih. ll!()4. 

Anthrakufin is Ruspendi'd in boiling, dilute sul))liuric | 
acid (h. pt. 140"’ (',) and chlorine is passed into the inivture. i 
According to tiie amount oi clilorinc aildi'd, the /»-nuMio- 
or p-dicnloroanthrarntin is obtanietl. Both an^ con- 
verted into ])ure blue dyestuths by condensation \\ith | 
aromatic amines. - "P. E. B. 

ItyeMuffs ; Procrsn of 'preparing hroirti .^idpfudr . 

K. Oehler. Ger. Pat. 1(17, 420, (tct.. 21. P.HM. See 

U.R. Pat. K01,,59S of I'.MF) ; tbis ,J., l‘ME), 1107. 

Bestpkh m-jihenylcnediamiiic, o( her diamino- unddinitro- 
compounds of the bcrc/.cnc hcrics ma^'^ be h(>atcd \ulli 
mothylenedircsorcinol and sodium sulphide to foim 
brown sulphide dyostullH. '1'. B. 


V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILE?, 
YARNS, AND FIBRES. 

{(Jo nil nurd /row page 42(5.) 

Atiimal tcatdv fihivs ; J^hvnoincna arcmiipani/ing 'hi 
dyeing of • — . P. (^elnio and W, Sui<la. Alomitsh 
(ihem., 1900, 27, 225 -23.5. 

In a previous communication ft bis J., 11)05. 020) the j 
authors, in reterring to the action of cold solutions of ' 
ammonia and hydi*ochlonc and sulphuric acids on wool, I 
gave absorption -values, wbicli lisd lieeii orroneomsly 
stated, and should have been cxprcsseil in the following 
proportions : (1 ) N ll;5:20H('l;24H2SG4/2 and (2) 

NHa: 20HCl:211l2H(.)4/2, sothattbe basic charai ter of wool 
is shown to be even greater than was previously supposed. 
In order to determine the changes which ac<ioiiipau,y 
the hydrolysis ot wool in the process of dyeing, a senes 
of experimenhs was made, in whicli the wool was hoiled 
for one hour, 21 and (iO hours respectively, with 
distiUed w'ater, dilute hydroi’hloric acid, dilute ammonia 
and dilute soilimn carhonatc, solution. Each specimen 
wa« then washed with cold distilhsl water until tlie 
washings were free from the reagents eirijiloj^ed, ami. 
aftoi* drying, titrated with N/10 solutions of sulphuric 
a<!id, hydrochloric acid and ammonia, using methyl 
orange as indicator. The results giviai in the following 
table show that in the early stages ol the treatment the 
acid character of wool is increased without, however, 
changing its Imsic nature: 


Proportlim t)f 


Untreated w^ool 

Wool treaU'd with II oO fur 1 hour 

H(n „ 



.. .. .. Na..(X),, .. 


NHn 


By jirolouging (lie treatment the increase in aeid 
eharacter is gradually ]essciie<l (except in the case in which 
the wool was treat ed with Hoilium oaihonale), and from 
this result it is infeired that the liydroljtic di.^integrat ion 
does not proceed uniformly throughout the entire operation, 
but IS more energetii- in its action at the oomnienoornerit 
of til© treatment. The experiment in which water alone 
was used, show s tluit a considerable proportion of the wool- 
substance goes into solution, and t^t this decomposition 


1114 • 

lHaK04 I 

]7-y 

20- 4 1 

S-l 

9-H 

:mi 

3*S 

H.4 

IM 1 

U-4 

y-u ! 


is accompanied by an increase in the acid character of 
the woof. The action of dilute hydrochloric acid is 
similar to tlint of water, w’hilst the elTect of ammonia 
is to dissolve a much larger amount of the wool- substance. 
tSodium carbonate also occasions a considerable diminution 
in the weight of the wool, and changes the proportion of 
acid and basic propert ies in t lu' early part of the treatment. 
Speciinons of untreated wixil and of wool treated with 
water, ammonia and sodium carbonate were dyed with 
Crystal Violet and (Tystal roncoau in a neutral bath, 
washed witli hot water and soaped at 70"' 0. The dyeings 
were the same in each case, the onlv difference being that 
with Grystal Violet the untreated wool was faster to 
soaping than tlie treated sjiCicimeMs, The colours obtained 
w'ltli Crystal Violet on wool treated with hydrochlorie 
aeiti were weaker and more iinstabb* to soaping than 
those produced with nntreuted wool. Although wool 
boiled w'itli tbiuto acid is luon' intensely dyed by (Jrystal 
Bonceau in a neutral batli. us stabibt y to soaping is greatly 
reduced. Fnrlber ex|H'riments on tbe Iriuitment of wool 
with alcoholic sulphuric acid have shown that tlie fibre 
acquires considerable afiinity tor the acid, combining 
therewith so intimately that it cannot bo removed by 
washing w'ith cold water. It is, however, liberat-ed by 
treatment with hot ammonium carbonate solution. 
Tbis result points to the presem-e of a fairly stable salt in 
the wool. Wool, which has been treated with the above- 
named reagent.s, give.s with dia/onium comjioimds, 
.stronger colours than when dye<l thercwitli without 
previous treatment. A similar effect was produced with 
Millon’s H'ageiit. — 1). B. 

lii/droMulphitca ; Receni irork on . A. G. Green. 

,1. Soc. Dyers and Col.. 11H)(i, 22, D— 11. 

Til li author diBcnsscH rc<‘ent work on the byilrosulphitos. 
In HlOO, Bemthsen and Ba/.lcn (Ibis J., 11)00, 241) obtained 
(be salt, Na2S204.2H2G, in a tolerably pure form by 
Hjitnnitiiig the solution of the crude compound with 
common salt. In 11)02, the anhydrous salt, NaoS2G4, wivs 
obtained by treating the hydrated salt with* boiling strong 
alcoliol (hoc Fr. Bat. 34l,7lH of 11)04; this ,T., 11)04, 1)(M)). 
It is a tine white friable jiowdor, niucb more st able than tlie 
hydrated salt, and is sold under tlie nam<‘ of “ Hydro- 
sulphite B.A.S.E.” By acting on sodium bydrosulphite 
solution with formaline, Baumann, "riicsmar and Frossard 
(this .1., 11)04, 05H) ohtanied a product having tlic empirical 
formula, Na2S.2(-)4.2( ’H2G.41l2( ), which they nanual sodium 
hydrosulpliite-formaldehyde ; it is sold umh*r the names 
“ Hydros 11 Iphit-e N.P’ ” and “ H yraldite SnbsequetiUy 
it w'as discovered tliai this product is not a single c‘om- 
jioiind, but is a mixture in molceiilar projioi'tioiis of Hodium 
hisulphitc-formaldeliyde, NaHN( )3.(Ti2(), and a new 
compound, NaHS(>.2.CH2G. named liy Baumann, Thesmar 
and Erossard (tins ,1., 1V>04, 1211) sodium bihydro- 

sulpbilc-tormahlehydc, but ic-chrislcuod by Bernthson 
(this ,1., 11)05, 329) sodium sulphoxyiate-lorinaldehyde. 
Sudnim siiljihoxylate-toniialdcliydc, m tlie pure state, 
tonus large colourless ciystals contuiiniig 2 inols. ot water ; 
it is sold under the nanu* “ Kongalite C ” [also as “ Hydro- 
sulphite N.F extra ” or “ eonc.” or “ extra cone.,” and 
” Hyraldito C and has double the reducing power of 
” Hydrosulphite N.P’” or '’"Hyraldite A.” The discovery 
of this compound led to further controversy us to the 
constitution of sodium liydrosulphile (see Baumann, 
Thesmar and Frossard, this J., 1904, 1211 ; Brud’hommo, 
this .1., 1905, Hi) ; Bernthsen, Bazlon, and Reinking, 
Dchnel and Lahhard, this J., 1905, 329, 330). The general 
conclusions to he drawn appear to bo that sodium liydro- 
Hulphit© is an anhydride salt doiixcd from equal molecules 
of sulphurous and sulplioxylic acids : - 
.. ..S.ONa 
'^"'-BO.ONa. 

This salt is stable in aqueous solution, hut wlion treated 
with torimildehydc, it leacl-s according to tin* equation : — 

,-8.UNa + 2(-HoO _ 

''"-80.(JNa + He() " 

IU).dfjjO.»S.( )Na (sodium sulphoxylatc-formaldehydo) 
and 

HO.CHgO.SO.ONa (sodium bisulphite-formaldehyde) 
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a-Naphthylamine Claret ; Discharging — L. Baumann 
and O. Theimar. Z. Farbon-Ind., lSK)fi, 6 , 121—125. 
Tub <liacharjj© printinp-mixtnre, containing aa nctivo 
ingredients sodium sulpiioxylato-formaldobyde, ferric 
citrate, sodium nitrite, and glycerin, })articuliirH of which 
have recently hetui published (this J., HMMi, U71), has been 
Buoeossfully einnloyed for some months at tlm print works 
of K. Ziindel, in Moscow. Altliough its cost is a little 
liigher than that of the thickened solution of sodium 
sulphoxylato-formaldehyde (composed of 40 per cent, 
of “ liyraldite A which, as H. Werner points out 
(Z. Farben-lud., 190(3, 94), discharges dyeings of Naph- 
thylaniine Claret when printed and steamcfl a(. a relatively 
higli tcm|HU'ature, in Simon and Weckerlin’s apparatuH 
(this J., 1905, 1220), its use olTers important advantages 
in jiraetice. Thus, in the first place, deejier shades ot 
elundi are diwlmrged by it umler or<lmarv conditions ot 
steaming than can be discluirged by means of the simple 
“ Hyraldito ” mixture with tlui aid of superluaited steam. 
At the lower temperature oi steaming, again, there is 
little or none of the snbliniation of azo dyestnif from the 
interior to the surface ot the fibre whii-h oeeurs at higher 
temperatures. The ground colour sleamed in the ordinary 
manner is thus faster to rubbing than that whudi bns been 
exposed in this operation to a higher temperatm-e. 
Further, the “ whiles " obtained at the lower temperature 
with tlie mixture of ferric citrate, &c., are miirh purer 
than those produced by the unasHistod “ liyraldite” at 
a temperature of - 125“ ('. This is due to the fact 
that at the higher temperatures, sodium sulplioxvlatc- 
formaldehydo (or “ liydrosulphite tormaldeliyde '’) is 
decomposed into thioaldehydi*, sodium stilplnde, sulphur 
and other substances, some of whudi remain on the fibre 
after W’asbing and soajiing and discolour the “ whites.” 
'riie change which the reducing agent undergoes at the 
ordinary temperature of steaming is pure one of oxidation 
of sulplioxylate formaldehyde into sodium bisulpliite- 
formaldeliyde, without the formation of secondary 
products. Fifially, under the inlliience ot superheated 
steam, some of tlu' basic dyestuffs employed m the pro- 
duetioii of coloured discharges are destroyed by ovi'r- 
red notion. 

The apparatus used by the authors in efTecting discharges 
on (^laret-dyed grouiulH, is an ordinary Mather IMatt 
ager. It has no 8])ecial internal heating arrangenumts. 
Steam is admitted to it under a. jjressure of 2 kilos I’lie 
temjieraturc within the ajiifaratus is 102“ -lO.T ('., and 
the duration ot the operation is lhre(> to three and a half 
minutes. Small chambers are recommended in ])reforimee 
to those of larger size. 

The treatment of the tissues with dilute acid, which follows 
the steaming and washing operations, has for its object 
the removal from tlie tissues not only of traces of iron 
left in them, hut also that of small (juaiitities of reil net, ion- 
compounds, resulting from the decomposition of the azo 
tlyestulT, namely, a-uaphthylainiiie and a-annno-/^- 
naplithol, which are not as a rule completely removed 
by washing and soaping alone. If iiiiperfectly removed, 
they become oxidised and soil the ” whites ” during the 
storage of the tissues. 

Temperatures of ]20‘' --125’ C. would thus appear to 
be not only not essential, but positively harmful, in steam- 
ing tissues dyed in a-^Japhtbylainine (Claret for tho pro- 
duction of discharges by nioatis of printing-mixtures 
containing sodium sulphoxylate-formuldeliydo. liie authors 
consider, however, that Simon and Weekerlin’s apparatus 
may l>o serviceable in giving temijeratures of 110“ — 1 15" (\ 
for the steaming of this style, but tliink that the latter 
timiperaturo cannot safely be exceeded. -K. 13. 

Enousii Pathnts. 

Threads ; Manufa-clurc of artificial . U. Linkmeyer, 

llorford, Germany. Kng. rat. 474(1, March 7, 1905. 

Under Int. Conv., April (5, 1904. 

A LARGE proportion of the ammoiua employed can be 
recovered irom the solutions of oclluiosc-oupniinraonium 
without causing proeipitation of the cellulose ; this is 
best oflectod by agitating the solution in vacuo, at a 


temperature not below 45” F., the ammonia being c'on- 
lintially withdrawn from tho apparatus. A thick liquid 
is thus obtained, which is stated to he easily filtcrwl, and 
to solidify readily in contact w'itli .suitable precipitants. 

- -T. F. 13. 

lion/ .s'cnnrimj warhiors. T. A, Jones, Melbourne, 
Australia. Fng. J’at. 17,02(», Aug. 22, 1905. 
Hakk.s, composed of bais, e (si'O Figs.), and teeth, d, 
(Figs. 2. .‘3 and 4), having at their ends supjKirting rollers, 
/. running on rails, g, are conveyed by means of endless 
ehaiiis. h, through a scouring tank, a, provided with 
a fiilse bottom, h. From the middle ol each rake projects 
a shank, n, surmounted by an anti-frietion device, 
Miuli as a roller, o, coming into contact with a 
rail, /A so disposed as to keep the rake inclined 
torvvards ns it is carried through the tank. At 
inteiwals, devices, siieli as proji'ctions, q, from, or recesses, 
i\ 111 the rails, g, oi discH, s, inounteil on the latter, are 
anangcfl in the path of the rollers, o, to cause the rakes to 
h(' tilted up or dow'ii. After arriving at the exit-end of 
the apparatus, the rakes return above the tank to tho 
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cniraiuio-ond, tlio rollons, /, running: upon an ujipor 
rail, (/^, ami ilio rakoM lianj^in^ Irooly dowiuvanlH, 'I'ho 
tank wlit'U in uho ik fillod with a Holution of a HUitalilo 
oleansin^: a|,^ont, o.f/., aoap, the Hcourinf' ac tion of winoli 
upon tin* loose wool is assisted by the aj^itaticm produced 
by the tilting motion given to the ralces by winch the 
wool is propelled through the tank. — K. B. 

Dyeing^ Hcmiring and other treatment of textile matenalet 

by liquids; Jmpts. in and in apparatus therejor. 

U., J. and Obermaier, J./ainbreeht, (Jerniany. Kng. 
Bat. 17,508, Aug, .*10, HM)5, Under Int. Conv., Aug. 
;i0, 1004. 

Sbb Fr. Bat. 345,045 of IIMM ; this J., 1005. 87.- T. F. B. 

JJiacharging dt/ed rnateruda and yastes therefor. J. Y. 
Johnson. T'rom Badisehe Anilin und Soda Fabnk, 
Ludwtgshafen-on-Uhine, (icMniany. Eng. Bat. 15,.524, 
July 28, 1005. 

Neutral or slightly alkaline pastes for discharging in 
pattern dyeings of Naphthylainine Bordeaux, Baia- 
nitraniline Red, Chlovaiusidine Orangi*, (Vrthohitro- 
toluidiue Yellow, Diaiiisidine Black, (3uysoidine Bistre 
and analogous compounds on textile materials, are pre- 
pared from sodium hydrosulpliite (hyposulphite-)-for- 
maldehyde or sodium sulphoxylate-fonnaldehyde, along 
with a metal, metallio oxide or metallic salt, which either 
IB itself a reducing agent or is capable of acting as a carrier 
of “the reducing power” (the salts of iron, e.g,, “non 
chloride ” and ” iron sulphate ” being preferred), a 
nitrite, Turkoy-rod oil, an alkali citrate and a neutral 
tliiokeniug, e.g., starch and gum tragaoanth paste. 
Th6 diacliarges are effected bv steaming for a few minutes 
the tissues printed with those pastes, then washing, 
SQuringi and soaping. Colour discharges are obtained 


by adding suitable dyostuffs, in some instancies along 
with mordants, to the white discharge mixtures. 
As the hitter are neutral or only slightly alkaline, 
they may he employed in discharging clyeings on textile 
materials composed of animal fibres. (See this J„ lW)e, 
371, also page 473.)- -E. B. 

Fibre ; ProdncUon of brown shades on the urith or 

without white or coloured discharge effects. J. Y. 
Johnson, lAindon. From Badisehe Anilin und Soda 
Fabrik, Ludwigshafon-on- Rhine, Germany. Eng. Bat. 
17,241. Aug. 25, 1U05. 

See Fr. Bat. 357,472 of 1905 ; this J., 1909, 120.— T. F. B. 

Ketone sidphaxylates ; Manufacture of . Farbwerko 

vorm. Meislcr, Luoiiis und Briining, Hoeiibst on Maine, 
j Germany. Eng. Bat, 4073, Feb. 19, 1900. Under liit. 

! Uonv., Sept. 30, 1905. 

j Kktoni5-si'li*ii()XYLATKS are produced by subjecting to 
I the a<*tion of rc'dm ing agents compounds or mixtures of 
' nceloue or iiiethyleth 5 >'Tketoiie with sulphurous acid, 

1 biHulpbites or liydrosulpbites (hyposulphites). For 
j example, 200 parls of zinc dust, stirred into a paste with 
i a little water, are introduced into a solution of 130 parts 
I of acetone in 520 parts of sodium bisulphite at 20" B. 

! and 500 parts ol water. The mixture is lieated at 50® 6(B 

I C. as long as an increase in its reducing powder is observed 
i to take place. It is then cooled, filtered and evaporated 
j in a vacuum. The reaction is accelerated by the prosence 
I of a zinc salt, e.g., zinc chloride. The kelone-sulphoxylatcs 
' obtained by this method ditl’er, it is staled, from formalde- 
I hyde-sulphoxylates in being less stable than the latter, 

' being capable, tor instanci*, ot reducing indigo-sulphonio 
I a<-id 111 the cold. They also act more powerfully than 
i form aldehyde compounds in the disidiarge of dyeings 
of Naphtliylamine ('larot and similar dyestuffs.— E. B. 

Textile fabrics; Manufacture of pastes for disehirging 
I dyed • . J. Y. Johnson, London. Eroin Badisehe 

.‘Vnihn und Soda Fabrik, Ludwigshafen-on* Rhine, 

I Germany. Eng. Bat. 20,381, i)ee. 18, 1905. 
j DiscHARdK printing-mixtures, stated to be of e.xoellent 
j stability, are prepared from bydrosulpl'ites (hyposulphites) 

I free from water of crystallisation, a sugar or a concen- 
; trated solution of a sugar, e.g., the uncrystallisable or 
1 difficultly crystallisahle syrups obtained in the manu- 
i facture of sugar, and thickening agents ; a mixture is 
I ma<l(*, for example, of 2 parts of British gum, 2 parts ot 
j watiT, 3 parts of ” sodium liydrosulphite B.A.S.F. ” m 
powilor, and 3 ]>arts ot sugar syrup. 3'ho tissues printed 
j with this are steamed for a few minutes and then washed 
, as usual.- E. B. 

Uritei) States Batert. 

Bleaching composition, A. li. Nienstadt, Newark, N.J., 
Assignor to (J. W. Kuchler, New Rochelle, N.Y. U.S. 
Bat. 817,207, April 10, 1900. 

Claim is made for a powtler consisting of 1 part of sodium 
IRTOxide mixed with 4 parts of anhydrous sodium 
carbonate — A. B. S. 

Fkerch Batknts. 

Bilk ; Manufacture of artificial . H. E. A. Vittenot. 

First Addition, dated Feb. 3, 1905, to Fr. J’at. 350,383, 
Hoe. 8, J904 (this J., 1905, 92 J). 

The opacity of the threads formed from gun-oottou and 
acetone is said to bo due to the presence of moisture which 
gives rise to a mixed hydrate of nitrocellulose and acetone 
If cellulose be considered to have a ketunic group (CO), 
the equation can be written thus : 

(CH3)2C()4-(OC) : CftH,o-n(N 02)«04 + H20 
=^(CH3)2C(()H).0.C(UH) : C6lJio-n(N02)n04. 

To obtain a clear thread this liydrato must he dissociated, 
and sulphur dioxide gas is employed for the purpose. 

—A. B. S. 

Bcouring machine ; Inclined . 0. Malard. Fr. Pat. 

I 360,183, Oct. 7, 1905. Under Int. Conv., April 13, 1905. 
1 The invention relates to a scouring machine in which the 
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usual horizontal trough is replaced by one at an angle 
of about 45 degrees. The -wool is fed into a vertical portion 
attached to the \ippcr end of this trough atid slides by its 
own weight down the inclined bed, passing finally between 
a pair of squeezing rollers at the lower end. The trough 
is furnished with a perforated false bottom, which is 
divided into several divisions so that the scouring liquids 
from different jrortionB of the trough are collected 
separately afU^r passing through the wool, 'i'hese various 
portions of liquid are run into tanks and forced by pumps 
through tubes ending in spray pipes which are placed 
along the upper surface of the tank. There is an auto- 
matio arrangement for using the various portions of liquid 
again in a continuous manner on the accumulator system, 
the portions saturated with grease, &,c., being run off. 

~ A. Jk S. 

Silk ; lioUing off, bleac.hiiig and dyeing of . Sot;. 

Schmid Fri^res. First Addition, dated .Jan. 21, 11M)5, 
to Fr. Pat. 345,173 of July 27, 1904. 

For piece goods the machine consists of a closed tank, 
the upper portion of which is fitted with vertical rollers 
on wliich the jiieees pass to and fro. The lower portion 
contains the soap bath, and is fitted with a steam coil for 
heating the solution, and also with a perforated coil for 
injecting air, which causes the soap to froth so that the 
foam fills the upper portion of tlio tank in which the 
pieces are moving. From this tank the pieces pass into 
a smaller similar one and then into another tank which 
contains a cone wiilj sides inclined at about 2b degrees to the 
horizontal. The pieces pass over this eono and an 
inclined roller, and arc so changed from a vertical 
to a horizontal position in -winch they pass through 
a number of washing tanks. For yarn, an endless chain 
which carries the yarn sticks is fitted in the soaping tank 
and has an arrangement for rotating the hanks during 
tlieir passage. ""A. Jk S. 

Silk ; Process and apparatus for degumwing, bleaching 

and dyeing . Soc. iSelimitl Fr^res. Secoml 

Addition, dated Feb. 3, 1905, to Fr. J'at. 345,173 of 
July 27, 1904 (this J., 1905, 24) 

The jirocess is essentially to carry out in one operation 
that descrihod in the principal patent (foe. ft/,). The 
hanks are passed over two or more horizontal rows 
iff reels, being placed on the upper set of rollers, and 
removed from the lowest sot. An arrangement is 
provided so that when the bottom sot is enqffied, the 
next higher one moves down and the empty sot rises to 
the top and is ready for recharging. — A. Jk 8. 

Yarns in the form of cops or on bobbins ; Dyeing — — . 
H. L’Huillier. First Addition, dated Nov. 22, 1905, 
to Fr. Pat. 350,081, Jan. 24, 1905 (this J., 1905, 888). 
To prevent the movement of the bobbins during the 
circulation of the dye liquor, a plate is placed over them 
with holes into which pass the closed ends of the bobbin 
tubes. Close to each hole is placed a flexible plate which 
prosHOs down on the particular bobbin and keeps it in place. 
The bobbins can also bo kept in place by means of a small 
conical cap which fits over the end of the bobbin tube 
and is kept pressed against the bobbin by means of a 
screw. Instead of a screw the conical caps can bo hold in 
place by a plate passing over all tlie bobbins.' - A. B. S. 

Hydro sulphites ; Process of making . Farbwerke 

vorm. Moistor, Lucius und Briining. Fr. Pat. 300,020, 
Uoo. 4, 1905. Under Int. Conv., Doc. 28, 1904. 

Hjuk Eng. Pat. 26,173 of 1906 ; this J., 1900, 177.— T. F. B. 

Aldehyde-hydrosulphites [‘hyposulphites] ; Preparation of 

. Chem. iFabr. von Hoyden, Akt.-ges. Fr. Pat. 

300,300, Dec. 11, 1905. 

To obtain aldobyde-hydrosiilphites free from aldehyde- 
bisulphites, sulphurous acid is run into a mixture of the 
aldehyde and zinc or iron powder in a quantity just suffi- 
cient to convert the zinc or iron into the hydrosulphite 
compound. 

Example. -'-Into a well-agitated mixture of 66 kilos, 
of zino dust and 80 kilos, of a 40 per cent, solution 


of formaidohyde, enough sulphurous acid is added to 
convert the zinc into the hyarosulphite oora^uud (this 
requires about 63 kilos, of sulphur dioxide). The reaction 
is as under : 

CHgO + Zn + SO2 + H3O - ()H.CH,.OSOZn(OH). 

The difficultly soluble zinc salt is ready for use, or it may 
l>e filtered, washed and dried in vacuo. By double 
decomposition with sodium carbonate, the sodium salt of 
formaldohyde-hydrosulphite (HO.CHg.OSONu) can lie 
obtained. This is easily soluble in wafer, and the solution 
can bo separated from tlie zinc carbonate by filtration. 

■ This solution can he evaporated in vojcuo either until it 
I crystallises or to a dry powder. The products have 
j more than twice the indigo-reducing power of the usual 
I double compound of formaldehyde- bisulphite. — A. Jk S. 


German Patent. 


j Fibrous suhstnnees {textiles, leather, paper, J-c.);' Process 

j for waterproofing . (.'hem. Fabr. Florshoim, Dr. H. 

Noordlinger. Ger. Pat. 1()0,350, May 12, lQgi4. ' 

The material fo be waterproofed is impregnated with an 
aijiieouH emulsion of ammonium salts of insoluble fatty 
or resin acids with fats, waxes, solid liydrocarbons, 
paraffin wax, ceresin, &c., and oils, and is afterwards 
I lined, preferably by the aid of lieat, in order to decompose 
1 the ammonium salts, and finally calendered or iroTied. 


—A. 8. 


VI.— COLOURING WOOD, PAPER, 

: LEATHER, &e. 

{(^yntinued from page 426.) 

English Patent. 

Printing processes [for wood, <£?c.] ; Impts. in . 

I W. E. Evans, l.ondon. From W. Goodwin, Oweri 
I Sound, Gntario, (Canada. Eng. Pat. 0921, April 1, 1906, 

I WiTH the object of printing upon surfaces of wood, textile 
I fabrics, metal ware, &,c.. coloured patterns, in imitation of 
1 the graining of oak, mahogany and other woods, fiat 
; blocks or juinting cylinders composed of, or having 
i Hurfnees, e.g„ tlini sheets or veneers, composed of these 
j woods, arc levelled and smoothed and then brushed with 
1 a stiff brush, sueh as a steel wire brush, to remove the softer 
parts of the wood anil leave in the surfaces thus prepared, 
pits or recesses for the reception of the printing mixtures 
I of ivory black, Vandyke brown, “ japan,” boiled linseed 
I oil, &c., to bo applied. Before use the blocks and cylinders 
j are coated with oil to harden tliem. The printing is 
accomplished in tlie usual manner. — E. B. 

1 

! VIL— ACIDS, ALKALIS. AND SALTS, AND 
NON-METALLIC ELEMENTS. 

{Continued from page 427.) 

Anmumia; Oxidation of to oxygen compounds of 

nitrogen. (3. Schmidt and R. Booker. Ber. 1900 
89, 1360—1370. 

Three series of experiments were made:— (I) Air or 
oxygon was passed through a N/lO solution of ammonia 
I heated to 70" — 90° C., and then through a combustion 
; tube filled with platinised asbestos and heated in a furnaoe 
just to redness. The reaiffion products were absorbed 
in two vessels containing caustic soda solution (1:4). 
Four litres of air or oxygen were passed through in each 
experiment (one to two hours). (2) The second absorp- 
tion flask contained an acid solution of permanganate 
instead of caustic soda solution. (3) Inst^ead of platinised 
asbestos a platinum spiral was employed, heated just to 
redness by means of an electric current of 3J amperes 
and 86 volts. After each experiment the ammonia taken 
up was determined by titration of the residual 'Solution, 
the amount of ammonia oxidised by reducing a portion 
>f the alisorbing solution and titrating the ammonia 
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prodiK^ed, and tb«' nitriiv by titrating another p<>rtion of 
the abaortnng liquid with jicnuangaiiate. Tho roaulta 
are t^hosvn in the following tabl<i •. — 


f^KniKM I. 




(a) With 

oxygen. 



j 



Nitrous acid, 

N/10 

N/K) 


N/10 

calculated 

Ammonia 

ATnnioidft 

Ammonia 

Permanganate 

from 

used. 

after 

oxidised 

used. 

IK'rnuuiKanate 


reduftioii 



used . 



(i4-fi2 

2:i-72 

87-82 

41-46 

:iM>o 

76-77 

M9-72 

62-26 

au-ao 

‘J5-74 

77-5:1 

47-22 1 

61-72 

41 -on 

UO-.M 

(|;m7 

68-22 

72-66 



(b) Willi ah'. 






Nitrous acid. 

N/H) 

N/in 


N / 1 6 

<-al<'ulnted 

AHimotila 

Ammonia 

Ammonia 

rernmncuiiate 

from 

u-if’d 

after 

oxidiHisl 

used . 

Itcnnangaiiiile 


reduction 



UHCd. 

5.S-40 

ilf»-s;i 

74-611 

60-42 

74-69 

.'SMfl 

4U-7a 

70-77 

6:1-62 

76-20 

11 -oa 

7-:iH 

66-1)1 

11-7H 

76- 1 1 

74-74 

67- 1 1 

76-42 

0:i-:t2 

81-76 


T 

Skkikh JI. 






Nitrons acid. 

N/in 

N/IO 


N/16 

ca!<-ulutcd 

Aimiutnin 

.'\mmoiilu 

Ammonia 

I'i'i miiui'umitc 

from 

iiNi'd. 

after 

oxidised. 

used 

IK-rmaiiwaiiate 


reduction 



nst-d 

i:i-07 

i 10-1 ;j 

76-62 

8-79 

4:i-:t6 

2*2-0« 

1 18-45 

81-66 

:i4-04 

64-66 

H;5-72 

2«-:io 

84-16 

66-26 

122- 10* 

4D-04 


66-{>4 

66-22 

62-28 

l«-4l 

1 12-56 

76-68 

:i6-84 

14;i-18* 

• In tlicsi* cxpcviint'iitfl llic uxUlatioii prrxluctH 

contuinoti nitric 

oxide. 






HKR1E.S III. 



1 



1 Nitrons acid. 

N/10 

1 N/10^ 


N/16 

j calculated 

Aiiinioida 

: Auuiioilia 

Ammonia 

Pcrniaiiuaimtc 

1 from 

used 

1 otter 

oxidised 

used. 

j ]iermiinfmntttc 


1 reduction 



used 

fi2-.62 

42-8(1 

81-61 

6()-12 

‘ 76-46 

77-i:i 

(11-08 

76-21) 

62-22 

75-46 


Oh rainitm thr temperatini' ( 1 U* rolls and ainprri's). the jiifld of 
oxidation productn wan redured /unit «1 «1 and 70*’J» to pt-r 

<mi 

About HO — 00 per nuit. of the iotal oxidation piodurlH 
eoiiHint of introgon trioxulc, 'riu' author (’oiududoK tliat, 
under the jin'HOiit {ouditionis, the prolilable production 
of nitric a<’i<i from ainihonia a<-(oidmg to dHtwahl’a 
procPSH (Eng. Eat. OOH of 1<I0‘2 ; thin J,. 1002, r)4H ; also 
Addition to Fr. I'«t. 317,544 of 1002; tliis J.. 1003, 03) 
i« not poHsible. For the manufacture of nitrouB acid 
from ammonia, according to Bayci uiul (Vj.’h proccaa 
(Fr. Eat. 335,220 of 1003 ; this d , 1004. 1H(»). however, 
the condiliona are different, anfl there appoatB to be no 
ronHon wliy, if a cheap supply of ammonia {e.g., in the 
form of gas-hquor) Iw available, the technical manu- 
facture of nitriti-s on thcBC lines should not he successful. 

- A. S. 

Cofxpfr nitrida ; Preparation and projerties of , 

A. dunt/. and H. Basaett, jun. Hull. Hoc. Chim. 
1000 , 36 , 201 - 207 . 

A coKPonsD (''ontaining about 03 per cent of copper 
niitHlo, CuoN, i« obtained by heating amorjibous yellow 
ouproiw oxide for two houn in a current of dry nininonia 


caa at a temperature of 240” — 205° C. The product 
has a dark green colour and always contains some metallic 
copper. When treated with ooiu'entmted sulphurio or 
hydrochloric aei<i the whole of the nitrogen of the com- 
pound is conveilod into ammonia. It is rapidly oxidised 
by eoncentrate<| nitric acid, about onc-balf the nitrogen 
Iming transformed into ammonia. Eopper nitride com- 

f iletoly docomyjoses at a temperature of fKXE 0., or a little 
ligher. Alkalis attack the nitride bnt slowly even at a 
i boiling terujicrature, a little ammonia and cuprous oxide 
being fornie<l — W P. H. 

PofaHftiuw ehro-ninte and potasnium hichrormte ; Arhon 

of mdphar on . K. liriickncr. Monatsh. dliem., 

190(1. 27. lim— 204. 

WniCN potassium chromal-c is he.'ited w ith excess of sulphur , 
out of contact W'lth air, the protlucts arc chromium 
sulphide (in couihiiuition W'lth potassium sulphide), 
potassium sulphate and some (thromic oxide. On very 
strong heating, with ac<‘ess of air, only jiotassium sulphate 
and chroniic oxide are obtained. (Miromic oxide, and not 
the sulyihide, likewise results w'hen potassium hiehromato 
is Huhstituted for potassium chromaU*. It is probahle 
that potassium .sulphide and thiosulphate are the first 
1 products, the chromic anhydride being converted partly 
into chroiiiM- oxide and partly into tlie sulphide. The 
thiosulphate is then decomposed by luMvt into polysiilphide 
and sulphate. Oxidation effects the final cliangc' to oxide 
and sulphate only. 

I (.’hromic anhydride and sulphur burn on heating 
together to yield chiefly chroinie oxide whieli is not 
alfectcil by snljihur at any temperature. Ohromium 
sulphate or chrome alum, when heated with sulphur, art' 
reduced t(» chromium Hul])hi(le (this J., EMUS, 204). 

— F. Sol>N. 

I Amorphoiift pern pital ions. J. J*nr(ia} eo- precApitatiim of 
fnvnli nt Ixi.si .s tn the joretpifahon of ala mint inn and 
ehromiion Uifd ro.i'ide.s. 1). Strdmholm. Arkiv fdr 
Kemi, EMF), 2, Heft 11.. .No. 9, 1 — 13. (’liein. (Jentr., 
1900. 1. 1221-1222. 

Solution of alumiuium or chromium chloride was mixed 
w'ith one of ealciuiu, iiiaguesium. or liarium chloride 
and with .solution of ammonium chloride and ammonia 
of dift'eriMit eoneeiitrations, and the mixtures analysed 
after varying periods ot tiiiU'. The composition of 
the precipitate w'as calculated from that of the 
solution. The results obtained show that the violet 
chroniiutn hydroxide carries down much moz’o magne- 
sium than the green nioditicatum does. When mag- 
iiesiuiti sulphate is used instead of magnesium chloride, 
the green chromium hydroxide lorries down still less 
inagiie.siurn, but the amount earned dowm by aluminium 
hy<bo,\i(le remains the same. Tn none of the eases 
examined was a ehemical eompound of tor- and bi-valont 
metul-liydroxide formed, the eoqireeipitation of the bi- 
valent metal ladiig line in all eases to adsorption. — A. H. 

Amurphoue preeipiiatioHn. 11. Banic Halts of bivalent 
mvtnl o.rvieH. 1). Htrbmholni. Arkiv for Kemi, 
19911, 2, Heft 11.. No. HI, 1-13. (Jhem. (kmtr., 199(1, 
1 , 1222 . 

Solutions of salts of heavy metals (lead, copper, zinc, 
nickel) w'ore InNited with mixtures of solutions of sodium 
hydroxid<‘, carbonate, and bicarbonate, and after a iH)n- 
ditioii of equilibrium bad heon attained, the solutions 
were analysed. In solutions oontaining largo quantities 
of tiarhonate, some of the copper, nickel, and zinc always 
reniaiued dissolved, Kvidem'e was obtained of the 
existence of two basic carbonates of lead, 6Eb(J,3(X)g, 
and 3l’h(J,2F( > 2 . a basic zinc carbonate, 5Zn0,2C02, 
and a lia-sic nickel carbonate, 3NiO,F()2. With stronger 
acids than carbonic acid, the following amorphous basic 
salts xvc.re found to he formed : 4(.hxO,S()4, 4t'ut),N2t*5, 
iZnO.SOg, tiNiO.HOg and Ot^oO.HOg.— A. S, 

PkosphoTtiH : Artiov of hydrogen peroxide on — T. 

Weyl. Her., ito, 39 . ISOT—EJU. 

By thb action of boiling water, caustic Soda sdution, or 
hydrogen peroxide on yellow phosphorus^ iamorphoua 
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phosphorus or 8ohfmok*s phosphorus (this J., 1002, 868 ; 
1003, 404, 1225; J904, 17) hydrogen phosphide and 
phosphorous and phosphoric acids are produced. The 
action of hydrogen peroxide solution is greater on amor- 
phous phosphorus or Schenok’s phosphorus than on 
yellow phosphorus. The last-named is not attacked 
perceptibly even by 30 per cent, hydrogen peroxide 
solution, until the mixture is heated to 60"' C. The 
unattacked yellow phosphorus is converted, ^st, into a 
honey-like mass, and, later, into a horny substance, 
which Boar(‘ely fumes in the air, but wlicji once ignited by a I 
llame, burns like ordinary phosphorus. With amorphous , 
phosphorus or »Sohenck’s phosphorus the action is so i 
vigorous as to he dangerous, if hydrogen peroxide solution ; 
of a strength greater than 8 per cent, bo used, much heat | 
being evolved. The reaetion •with ainorplunm pliosphorus ' 
and Schenck’s phosphorus is not due to the presence of i 
yellow phosphorus, as even with carefully punlied juoducts , 
the evolution of hy<li’ogcn phosphide is just as vigorous. , 
The author considers that the primary product of the : 
reaction is phosphorous acid, which is aft<*,rwards decom- 
posed into hydrogen phosphide and pliosplioric acid, a 
portion also being oxidised to phosphoric acid by the I 
hydrogen peroxide, I 

3H2()a-f21‘-2l»(OH). ; 4P(l)H)3 - I‘I1., + :U*(){()H)a. I 

For the removal of yellow phosphorus from amorphous [ 
phosjihoruH or Sehenck’s phosphonis, the follow'iiig . 

procesH jiroved very satisfactory: Ahont 1(1 gnus, ot 
the jihosplioriiH to bo puritied arc finely ground under 
water aii<I boiled for about, two hours wit.h 2(10 c.e. of a 
10 per <*ent. solution of smlium earhoiiate, uiidc.r a reflux ' 
condenser. A. tS. j 

^/Ur<)U.s ; OxuIafioH. of hi/ hi/iboyvii pi ro.riih . ^ 

JHi nninution of nitrate in jinusvnn of ‘nitrite. M. IbiHch, i 
XXlll., jiHge 4UU. I 

. Kj^OLISH ! 

Snliihiif'ic Arid; Purification of - ■ . V. ('. Dnflicld, I 
K. W. WiighI, and The riiitcd Alkali ('o.. Ltd., all ot ' 
Liverpool. Eng, J‘at. 70 Ki. April i:i, lOOf). 

Ahsknic is removi'd fioin sulphuric acid ni the foim of ' 
arsenious chloride, by treating the acid with hydrochloru- ! 
ac’d or a chloride, and blow'ing air through it. If flu' 
arsenic is in the arsenic stale, a reducing agent, ' 
such as sulphur dioxide, must also he added. A. (f. L. i 

iniulphurir arid; Trvabmnt of ar,si'niral for the ! 

sr/Mtration of artumr, and thv obtainmnd of arsinionK ! 
chloride.. J iiaschcii, A, E. Warciiig, J, H. Shores, and ' 
Hi<5 Ihiited Alkali (V*,, Ltd., Livcrtiool. Eng. Eat. 
10,020. Aug. 21, 1005. | 

AusKNTCAii Hiilpluirie acid is subjected to tin* action ot 
liydfocliloric acid, prelerahly the dry gas, at a temperature ] 
of about 10(L (I. LSiilphuric acid ohtaincit from arsenical j 
Bulpliur ores may bo thus treated, being pas-sed, for 
instance, as it leaves the (Jlover tow'i'r (cooled, if neiie.ssary, 
to the re<[iiired temperature), into a sintahlv^ jiaeked 
tower, whore it is brought, into ('oiitael with tlie hydro- 
chloric acid gas, 'Phe arsiMiioiis chloride is s(‘paVa,le<l 
from the snljdiniic acid, jii (he receptacle at llu* bottom of I 
the tower, as an oily liquid. E, S. i 

I 

Arnvnicntu acid ; Trcntnwnf of arHcnioun chloride for the ! 
nhtainment of J. JKasehen, A. E. Wareing, and i 

The United Alkali Co., LUl.. Liverpool. Eng. Eat. 10,9.30, i 
Aug. 21, ltK)5. 

AnXKmoTTS ehloriile, obtained, for instance, from arsenical 1 
sulphuric acid (see preceding abstract), is run inU> water * 
containing an alkali, alkaliiu'-earth, or earlioniito thereof, 
a minimum jirojiortion of water tieiiig usetl. The 
arsenious acid jirceipitates, and after separation from the 
liquid, may be sublimed, where caleiuni carbonate has 
been used as the reagent. When the reagent is sodium 
carbonate, so much should be dissolved in the water as 
may give a saturated solution of sodium chloride after 
precipitation of the arsenious acid — IS. 


ArMKiouB acid ; Treatment of ar»ewi(m» chloride for ike 

ohtmnment of . J. Rosehen, J. T. Conroy, A. K. 

Wareing, and The United Alkali Ocx, Ltd., Liverpool. 
Eng. Pat. 17,887, Sept. 4, 1906. 

Tn the process for obtaining arsenious acid from arsenious 
chloride, described in Eng. Eat. 16,930 of 1906 (sec pre- 
ceding abstract) oxides or carbonates of tho heavy metals, 
such as zme oxide or carbonate, manganese- mncl, or iron 
oxide, may be used in deemn posing the arsenious chloride 
in presence of a minimnrn proportion of water, instead of 
the reagents there descrilicd. Eng. Pat. 16,931 of 1906 is 
also referred to. — E. 8. 

Hydrochloric acid ; Manufacture of . I, Tj, Roberts, 

Lockport, U.S.A. Eng. I’at. 24.733, Nov. 29, 1906. 
Ske U.S. Eat. 807,640 of UH>5 ; tliis.j.. 1906, 218.-~T.E.Ji. 

M ayne-'an m Hulphnie obtained in the known method of 
producing acetic arid by ineanu of inagnemum uciate. : 
Prorcsfien of separating and uorking up - J. R. 
Uarroway, (llasgow. Eng. Eat. 6798, Marcli 31, 1905. 
Evnoi.ioNKors acid, before or after distillation, according 
to whether a “ brown ’* or “ grey ” salt is required, is 
neutralised witli magnesinni oxide or carbonate. To the 
coiicentratcfl solution in a still, sulphuric acid of almut 
126' 'J'. IS run in, and tlie distillation is procecHled vrith 
Ur. hetore distilling otT the acetic acid, a portion of tho 
magnesium suljihate may be c rystallisetl out of the 
solution, and removed by filter- pressing or otlierwise. 
3'he iTUile inagnesinm Hiilphiite left in the still is heattKl 
in a suitable furnace, to ehar the tar, ami th«3 rosklue is 
worked up as Epsom salts.— E. S. 

United .S’j'ates Patents. 

(Jauktie alkali ; \ Elect rofytic] Apparatus for and process of 

producing . 11. S. Elaekmore. U.S. Pals. 899,085 

and 869,688, Jan. 2. 1966. XL4., page 483. 

('an Stic tdkali : \ E(ietrulytic'\ Ibricess of viahing . 

H, S. Hiinkmoie. U.S. Eat. 869,089, Jan. 2, 1906. 
XI. L. page 483. 

Cnuhiic alkalis and zme sulphide ; Process of manufae^ 
taring - (J. EauHon, Mrnssels. Assignor to H. W, llo 

Stnekle. J)ieir/e, (Germany. U.S. Eat. 818,192, April 17, 
1966. 

See Er. Eat. .35.3,486 of 1965 ; this J., 1905, 1015.— T, F. B. 

.Muniinate of eoda ; Manufacturing . S, S. Emery, 

Wood bury. N..I., Assignor to Tho Eastern Dynamite 
Vo.. Wilmington, Del. U.S. Eat. 818,754, April 24, 1906. 
A MiVTCHE oi bauvite, soiiium sulphate, and carbonaceous 
matter is <'aleineil in an air-hlust, the air supplied being in 
I'xi'csH, in order to pi(»diiee an alumiiiate of sinla free from 
irnpnriti<*M.- E. S. 

Khkncii 1*atknth. 

Hydrochloric arid ; Manufacture of . J. L. Roberts. 

Fr. I*nt. 360,829, J)ec. 2, 1905. 

See U.S. Put. 807. ( 40 (4 1965 ; this .L, 1906, 21H.~-T.F.B, 

Hydrochloiic add; Maniifartufe of hy means of 

magnesium rhloiide. ,T. J, T. SehlocHing. Fr. Eat. 360,350, 
Dee. 12. 1105. 

Ska wateu- or the mother liquors of salt marshes, as 
ohtaineii hy atmospherir exposure, are troataci with 
a <]uantity of caleiuni ehloride equivalent to tho 
inagneHium sulphate pres^mt, which is thus transfomiad 
into niagtiesiiun ehloride with separation of calcium 
sulphate. The clean'd lupior is further evajiorated by 
exposure, ami is then <-oneentriited until it boils at a 
tem|Nmiture of 130 (\, and Hidlicient magnesium sulphati^ 
to trariHforin the potassium chloride into sulphate is 
added. The cooled liquor is iimn hllered from the potas- 
sium sulpliate and the sodium salts. <Sre,. wldeh separate, 
and is again heated with adilition of magnesia, to trans- 
form the magnesium chloride solution into" an oxychloride, 
which [ireeipitates. Tliis iirotluct is spread on suf«rpos^ 
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rangea of acid-roBistiiig baiB in separate cominunicating 
compartments of a furnace, preferably heated by gas, 
boated gases arc BuccosaivtJly led tlxrough 
the shelves and the different compartments. When the 
dehydration is complete, decomposition of the remaining 
magnesium chloride ceases ; fresh portions of the oxy- 
chloride are then charged into the second compartment, 
and the direction of the gases is reversed, so tliat the dried 
charge m the first compartment is heated with access of 
Hteam, completing the decomposition. The tines of the 
furnace are arranged so as to avoid overheating any 
portion. Ihe effluent acid gas is condensed in a coke 
tower in the usual way. - E. S. 

P}ioaphata.H \Bi^viagnvfiiuv)-hydr<mni ph/tsphnlc] ; Jl/anw- 

JnUureof hi-hasic hy woans of mttvral phosphates. 

d. J. 1. Noliloesing. Er. Pat. 300,357, iJec. 12, 1906. 
PoWDEKKD native phoHpluites are treated with magnesium 
sulphate (or the mother liquors of salt marshes rich in 
that salt) and hydrochloric acid, in adiusled proportions. 
When solution of t.lie ore is effeetc.!, as well as precipitation. 
paHtal or entire, of tlic culcinrn as sul})hate, the solution 
IS filtered and neutralised, not. by milk of lime, as in t.he 
ordinary process, hut hy milk of magnesia, which gives 
a precipitate of hihusic magnesium yiliospliate, whilst 
the solution (-on tains maguesium chloride, practically free 
from calcium. When it is ilcsired that tlu^ precipilated 
phosphate shall contain calcium as well as magnesium, 
this is efTecled by reducing the yiroportion of magnesium 
sulphate added to the hydrochlorii- acid solution in the 
lirst Rtogo of file process. Tlie solution of magm^snuu 
chloride finally obtained, is concentrated hy spout aueous 
evaporation on large plane surfaces, such as thos<< of 
HHlino marshes, until the sodium chloride is dciiosited. 
Ine solution of magnesium chloride, coiitaimug also 
potaHsium chlorKh», may then he further treated, as 
described in the preceding abstract, to obtain hvdro«;hloric 
acid and magnesia, available in treating fresh iiortions 
of native phosphates.— E. S. ' 

Bulphunc acid; Process and apparatus for the mauu- 

factnre and purification of . p (’ellfirniM i,v 

Pat. 3(111,634, Dec. 12 , 1906 ; ^ «'«iaijus. hi. 

Thk gases issuing from the lead cliaiubcr are drawm into 
the lower and central part of a closed lead tower, the 
sides of wdueh an^ packed with a thick mass of coke 
the eeiitral space being occupied by a hollow i(?volviiiu 
shaft carrying curviMi arms, witliiu which shaft i.s a pev- 
forateil pipe conveying steam. A condensing agent is 
supplied to the coke, whilst the admitted gases, air. and 
steam are violently agitati^l, and dashed against the coke 
penpheiy. Such a tower may he int«'rpose<l between 
tlie pyrites burner and (he lead chamber (to purify the 
gases admitlcd), and also at the exit of eai h Vhanibcr • 
or it may repla.e the ordinary (hiv-Lussac, tower iii 
which case con<*cntrated snljilmric acid is rained <]owii 
from above, so as to mmston the coke against wliiih tlie 
incoming gases arc dashed by (he centrifugal motion 
imparled hy tlie revolving wings. Anotlier form of 
tower, consti ncted ol stone, has two inner walls or cyiinderH 
Hurrounding the central space in which wings are rotated, 
as in the former case. 'Pho inner A\alls are perforated 
and the animlar spa«o hetw«*en tliem is to.nied into a 
senes oi superposed i ompart ments hy a number of bori- 
/oiital sbelves, also pm-foral(‘d. The condensing agiait is 
showered from above, and triekh's through the e<nn- 
partmeiits. The vertical iron rod carrying the veniilating 
wings 18 enclosed in a stoneware tube. ^J'he escape of 
gases from each intermediate tower, is from its side near 
the top to the next ehainhor. 3'hi! same apparatus may 
be used for juinfying and condensing hydroehlorie aeiil 
gas, oecnrnng in the manufacture of sodium sulphate • 
or genera ly in the like treatment of other gases, such as 
sulpJinr dioxide.- E. 8. > 

iSodtinu diouidc and other c^m/siunds inlcndcd fur the. 
preparation of oxygen; Preservation of 7 nij hires of 
— again st alUraiion due to atmospheric moisture.. 

( le. (ihn. de Phonographes, Cimmuitogruphes ot App. 

' de Precision, Fr. Pat. 369,912, Nov. *>9, 1905. 

^ ax - ^ii^'^ifioiiod are coated with parafliii- 


Alumina ; Process for eMracting from bauxite. 

G. Muih. Fr. Pat. 360,080, Dec. 5, 1906. 

Dauxits is boiled with a soda lye of 27 per cent., strength 
in such proportion that for each molecule of alumina 
(AlgOg) in the bauxite, D7 molecule of soda [NugO] are 
used in the lyo added. The solution obtained, after 
decantation, is agitated, to throw down the greater part 
of the aluminium hydroxide, and from the filtrate, the 
remainder is jirecipitated by riiilk of lime, and recovered 
by known means, the lye being thus obtained for ro-nse, 

— E. S. 

Air ; Process for the liquefaction of , and for obtaining 

oxygen. It, Mewes. hT. I'at. 300,427, Nov. 27, 1905. 
Under Int. ('nriv., Nov. 27, 1904. 

(k)MrKKSSEP and cooled air is conducted under any 
dc'^^ired pressure into a tube, curved upon itself at ifs 
further end, and having holes ojmning into a pipe onelosing 
the tube, except as to its ciirverl end, whieh latter delivers 
a current or blast of the cold and coin^ires.sed air in a 
direction contrary to that in which it arrived, into an 
enclosing cvlinder in which a vaounm is maintained hy a 
jnunp. 3’liis air flows, with more or less nifiidity. over 
the surface of the lupiiil air, alre,ii(jy formeil irv thc^ 
cylinder, 1<» whicli it thus lulds continuously, wliilst the 
unliqnelii'd portion pusses through (hi' pump back to the 
atmosphere. Provision is made lor tapping off the 
liquid air from the cylinder from time to tunc, 'rive 
ap))aratnH is arrunged for tlie siqiaration of oNygi'ii by 
already known means. (See also Er. I’at. 3r)S,23() of 1906 ; 
tins ,)!, 1900, 180.) - K. S. 


I VIII.— GLASS, POTTERY, AND ENAMELS. 

I {(Continued from page 428.) 

I EnoLIHII J’A’J'KNTS. 

substitutes. J. (!arl, Loudon. Kng. Pat, OHIO. 

March 31, 1906. 

'Phe glass snbstit nles di'scnbed consist ot fabric or gauze 
lilled with gelatiiunis hiibstanccs and snbsc([nent!y treatial 
' with ])otaKSium biclironiatc. 'I'hc tubnc or wire gauze 
I Ls stcepeil m an aqncons solid ion ot chloride of hmc. or 
ainmoiiuiin <h!oii<lc and amnioimim snlpliulc, ami dried. 
, The gau/(* is tlu'ii immcrsi>(| m a heated solution of 
I Hotlinni silicuti', idnmina, and gelatin, paitly cooled, and 
i then immersed in a solution oi albumin ami water. 3'lie 
gauze thus prepared is said, liy the subseipient treatment, 
i to be rendered lin*- and watcr-proot, and suitable for use 
! as a glass snlrslitntc. The dried, ])repared gauze is 
I steepeil in foriiialni. and then in a solution of potassium 
i biehioinalc. and after five inmntes’ iminerHion. is ilricd 
I in a dark looin and tlien (“Xposed to daylight 3’hc 
I yellow stains of the bicliroinali' are removiMl by washing 
W'lth a solution of alum ami vvitli water. — W. U. 

i 

' (U ramir irair ; \Phet to- plated ]. S. Heller ami 

Hiiufiignrl 1, ot 'I'cpldz, Austria, and Por/ellant’alnik 
Ph. Ilohcntlial ami Go., A. (». Kiliale Kronacli, Kronach, 
Germany. Eng. Pat. 10,833, May 24, 1906. 

One part f)f cmiincl gold tombac (‘‘ an alloy consisting of 
cop))er, zinc and a small amount of gold ’') is mixcMl with 
\ 2 parts of enamel and I part of calcined borax, ground in 
j oil of lavender, applied to the olijeid- and burnt at 
j 8(Mr Af(<‘r cooling, the coating is ground so as to 
' render tin* metallic surface visible, after wlucli tlie object 
1 is plai-erl m an olectro-jilating bath in wdiich the original 
j metalli<! coating is remforcisl by a further depobil. Tlie 
I object 18 then gi’ouiul and polished.- A. G. L. 

PnameUing iron or steel goods ; Process for . U. E. 

Wagner, lialle-on-thc-Saale, and H. L. Uermsdorf, 
(’hemnitz, Germany. Eng. Pat. 17,292, Aug. 20, P,K)6. 

See Fr. Pat. 4^.60,720 of 1906 ; this J., 1900. 21.— T. F. B. 
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IX—BUILDIIIG MATERIALS, CLAYS, 
MORTARS, AMD CEMENTS. 

(Conftnved /rom jjayt 4L’9.) 

English Patents. 

^ i^roccAA for (he prdtPitvarij 
K ^ ^ ike production of . 

18 loon”' C^rmany. Eng. Pat. 8286, April 

18, 1006. Under Int Conv., April 10, 1904. ^ 

^EE Fr. Pat. il64,790 of 1906 ; this J., 1906, 1110.-- T. F. B 

AVag ; Treaimeni of , and apparatus therefor. T. W. 

^ Hidloy, Middlegbrougli. Eng. Pat. 0249, May 2, 1906 

invention ia to produce annealed broken 
nia(fa^am pavement Tlie Blag ia cast 
in nioulds of a pyramidal form, attached to an cndleas 
Y ? conveyor. When the moulds are 

u WL f ^ conveyor, 

\^hich delivers the cast blocks to a crane. The crane is 

annealing kilns, and 

tZLr^l through openings in 

the tops. 1 he kina are similar to those usually employed 
or annealing slag bi.cka, except for the opening in the 
p and for the fact that the lloor is sloped downwards 
owards a delivery door. After the proee^ of annealing, 
the blocks are withdrawn from the kilns, broken, and, 
WinJet still hot, are mixed, if required, with tar.— W. 0. H. 

Wood : Preservation of . A. A. V. Poulsen, Lemvig, 

Denmark. Eng. Pat. 1326, Jan. 17, 190(1. 

This process for the “ presi^rvation ’* of wood consists in 
loosely npnlying to its surface, or driving into it plates, 
jnecos or nails (perforated or otherwise) of a metal, wluch 
under the action of atmosphorio or other moisture, will be 
transformed into a soluble metallic! salt, which will soak 
into the wood.’ and preserve it against decay, dry rot, 
insects, cVc. 1 he proiiess is applicable to wood structures 
111 situ, and to those subject to alternate moist and dry 
conditions. W. C. H. ^ 

United States Patent. 

hoods or other places; Compound which forms an 

i^mdsion with water to he applied to the surfaces of . 

j^jj( ^t^rdcastle, Stockport. I'.S. Pat. 819,912, April 2*1* 

See Eng. Pat. 14,239 ot 1906 ; this J., 1906, 1110.— T.F.B. 

Fkench Patents. 

Binding materials; Process of making hydraulic . 

M. Keiche. Fr. i^at, 360,618, Feb. 28, 1906. 

See Eng. Pat. 4194 of 1906 ; this J., 1906, 316.— T. F. B. 

Alumed sulphaies of Uwe ; jyaw«/nr///re of at an 

accelerated rale. E. A. E. 'J’aU*. Fr. Pat. 360 036 
Dec. 2, 1906. 

(WiUM snlpbute, whilst being “ alumed," is mixed with 
sulphate of sodium, potassium, or zme, &e., and the 
mixtiiro IS fiiniacetl at a tcnipeiatiire of Iroin 8(H)” to 
l‘Jk (j. All already alumed plaster may receive an 
addition of one or other of the salts mentioned, followed by 
(ho necessary heating. - K. S. 

Buildinu material; Bror.ees for the munufarture of 

agglmmrated . A A. Queval. Fr. Pat. 3(io.44« 

Dec, 9, 1905. ’ 

1 HE essential feature of the inveutioii consists in using as 
Innding material a mixture containing an insuluhle 
sulphate and an oxychloride. The binding matorial is 
formed by mixing together a solid composition and a 
liquid corapoBition, which react to form simultaneously 
an insoluble sulphate, jwtferably lead sulphate, and an 
oxyculonde of zinc, magnesium or aluminium. The 
bim^g matenol is then added to the substances to be 
uggloniorated (soil, gravel, powderetl slroiie waste, sawdust, 
8lAgj &c.), and the mixture moulded into the desired form. 

—A. S. 


X.->METALLimGY. 

{Continued from page 432.) 

Blush furnace ; Balarwe- sheet of the . J. W. Richards. 

Electrochem, and Metall. Ind., 1906, 4 , 120—132. 

A FURNACE at Herrang is run on ore briquettes, using 
charcoal as fuel and limestone as flux. The analyses ot 
ore, flux and fuel are; — 


FeO . 

sio., . 

MiiO . 
AljOa 
(’a() . 
MttO . 
PbOj 

8 

Cu . . . 


Oro. 

1 Limestone. | 




86-03 

0-18 

3-00 


6-60 

3-14 

0-03 


0-7« 

0-32 

2-2.3 

63-74 

0-07 

0-17 

l)-0()0 

0-006 

0-010 

0-001 

0-007 

(^Os 42-42 


Charcoal. 



The 

0-007 


pig-iron contains phosphorus, 0-012; sulphur, 
manganese. 0-026; silicon, 0-60; carbon, 2-70; 
iron, 96-6.66 per cent. The charge is, ore, 1190 lb., flux 
90 lb., fuel 630 Ih. ; and the fuel eonsumption is 682 lb. 
per KKM) ]1>. of pig-iron. The furnace gases (dry) contain 
nitrogen, 57-3 ; carbon monoxide, 23-1 ; carbon dioxide, 
14-8 ; hydrogen. 4-3 ; methane, 0-6 per cent. Assuming 
the blast to be dry, and tlu! lluo-dustto be negligible, there 
are required : (1) A balance sheet of materials entering 

and leaving tlie furnace jsjr KKK) Ih. of pig-iron ; (2) the 
pert'cntages of the iron, manganese, silicon, sulphur and 
phosphorus enU-Ting the furimco which go into tho pic. 
iron. ^ ® 

The balanciv-slmet is shown below, ’j’liore are given, 
111 (bo first pbici*, the amounts of the various constituents 

1“ !»>.), and 

file (682 lb.) charged jjt'r 10(K) lb. of pig-iron, together 

with the amninit. nf nir 1,. il.,. .. 


j ladow : 

- 


1 (’harges. 

j l‘lg Iron. 

(Ire- 



Fc;,0:, 1314-0 

Fc 020-1 

l'\!() 

60-6 

F(! 46-2 

SiOj 

84-2 

Sj 6-0 

MriO 

0-6 

Mu 0-25 

A let) 3 

lt-6 



CaO 

.34-1 



MrO 

14-8 



P 2 O 6 

0-002 

P 0-04 

s 

0-153 

8 0-07 

Cu 

0-11 

Cu 0-11 

Ltnmtone - 


FcaOa 

0-2 



1 SiUi, 

3-6 

_ . 

j AlgOa 

0-4 


(aO 

62-2 


1 MgO 

0-2 

^ P 0-003 

1 Pat^c 

0-007 


i ^ 

0-001 


CO 2 

40-1 

~ 

Vhiircoal 



0 

647-7 

C 27-0 

N 

0-6 


0 

24-1 


Feat) 8 

2-2 



KiOa 

T-3 


CaO 

6-1 


MttO 

0-7 



PaOo 

0-046 

P 0-020 

8 

0-116 



KaO 

3*4 


HaO 

06-8 

— 

Blast— 



0 

667-7 

. „ 

1 N 1860-1 1 

— 

4744-6~* 

1000-0 


1 

1 


Slag. 


FK) 1-a 

HiOa SU-0 
MnO 0-3 
AlaOa 11-fi 
" tO 34-0 
14-8 


C'a;.. 

A! BO 


Ca8 0-10 


FsO 

810 u 

AlgO J 

OaO 

MkO 

Cius 


u-z 

3-6 

0-4 

oa-2 

0-2 

0-00 


Uascii. 


O 304-& 

O j:t-2 

O 8-0 

O 0-1 


0-03 

0-06 


FhO 

810 a 

OaO 

MbO 

OaB 

K,() 


2-0 

1-3 

6-9 

0-7 

0-25 

3-4 


O 0-00 

O 0-00 

CO a 40-1 


C 620-7 

N 0-6 

O 24-1 

O 0-2 


0-06 

0-U3 


HuO 05-8 


O 667-7 
N 1850-1 


220-8 


8623-8 


Ptydron . — Tlio ferric oxide of the ore yields 920*4 lb, 
01 u:on, so that 46*2 lb. are wanted to make up the 966-6 lb. 
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it contains ; this i» wtsumed to come fi'om the ferrous 
oxide of the ore. of which it takes fi9'4 Jl). The 
remainder of tho iron in the ore, and all that in the flux 
and fuel, are, therefore, assumed as goin^ into the slag 
as ferrous oxide. Tho d lb. of silicon in the pig take 
14'd lb. of silica from the ore ; tho rest, with tho silii'a 
of lliix ami fuel, goes to the slag. Tho inanganoso in the 
pig comes from the ore, and the re.st of the manganese of the 
on* goes to the slag ns manganese protoxide. The same 
applies to the sulphur, the surplus of which forms enlcnim 
sulphide with 0*14 lb. of the lime in the ore, and sends 
the equivalent oxygon into tlu^ gases. The phosphorus 
from every source is barely cnougli to fnrniKb that con- 
tained in the pig-iron. so the whole is assumed us going 
there; the copper also goes to the pig-iron, though not 
mentioned in the aiiiilyKis, The earbon in the pig-iron 
comes from the fuel. 

Flux and /nvl. — All tin* ( oiistituents of thesi* not already 
accounted for go dire< I into the slag (tho milplnir as 
(laleiuin sulplude, and tin* equivalent oxygen to the 
gases) except the. earlion, winch goes into the ga.ses. 

JiliiM . — 'Pile total carbon in the gases is r)34*()9 Ib. 
(13*119 from the tlnx, r)2()*7<) from the fuel). 'I’he earhoii 
jicr ndvmv [UK) galls., bearing same relation to eb. m. that 
lb. diH'S to kilo. ) IS, from analysis of the gases l)*‘20730 lb. ; 
lienee gas js'r 1(I(J() lb. of pig-iron is 2r)7o*(i voIh. 
This eoritains 1473*9 voIa. of nitrogen, weighing jKr»9*b lb. 
Of this, tlie fuel siqjplies 0*3 lb., leaving to bo supplied 
from the blast 1 839*1 lb., and eipiivalent oxygen 337*7 lb. 

The total iron in tlie charge is 9(»9*2 lb., and (luit m 
the pig-irou 990*9 Ih., or 99*7 per eetil. 'Die <*orres. 
|K>nding tigiires are for manganese, 7*4, 0*23, 3*4 per 
cent. ; silicon, 41*0, 0*(), 14*4 per cent. ; sulplinr, 0*270, 
0*07, 23*9 per cent. ; jiliosphoriis, 0*003, 0*12, RK) iht 
cent, (the excess of phosphorus in tlie pig arising eitlier 
from analytical errors or from segregation). J. T. i>. 

Blast 'furmev ohstnKtiouA , V sc of oxyqcu in rcnntviuy 

. ('. de Sell war/. Iron and Steel liisl., May, 

IIMKI. [Advance proof. | 

W HKN a laplioie eiosed up wnth iron is to he opt'iied, the 
iron is first lieiited with an <»xyhydtdgen llame siipjilied 
from a properly constriicled i)urner,” the HU]»pJy of 
liydrogeii is then turned otf and oxygen alone is sufiplied 
under a pressiin* cipial to 30 atmosplieres, whereby tin* 
iron is very soon pi<’rc<'<l. I’he eleetrii' cnrrenl may he 
enqiloyed for the initial heating ,1. Jl. (', 

iStcci icsi-picccs ; ]{< Intion bdtcccn iyin of fracture and 

micro- Hi met arc of . ('. (). jjanister. Jion and 

(Steel Tnst., May, 190ti. [.Advance proof.] 

Thk author linds that there is a distinct relation hetwei n 
the nature of fracture and the niiero-comjJOHition of steel, 
and tliat valuable comlusioiis may ho drawn from tiu' 
exuiuination of the friietun'd siirtacc. Rujefraetures are 
obtained with honiogeneoiis, minutely crystalline,* or 
granular steel free from flaws of slag and mangnnese sul- 
phide, Laminated fractures always contain slag linos or 
mmutrO “ gliost linos” consisting of manganese silicate, 
usually aeeompanied hy luanganeHe sulpimh*, ruTiiiiiig iii 
parallel straiglit lines in the samo direction as tho ianiiiia- 
tioiiH. St(*elN giving vory irrognlar tract un*s are generally 
interior in quality and made u]) of iricgiilar juitehes of 
|(earli1e ami tV'rrile, mostly aeeoiii pnjn(*d by slag-lim-.s or 
‘ghost linos” running in Tarioiis dneetioiis, aSd some- 
times curved " gliost liiu's ” an* formed by segregations of 
earbon. sulphur, and pliospliorus a<-compnnied or not by 
eonsidcrablo qmviitities of siliemi ami inaiiganese. (hystal- 
line fractuies show a distinct rehit ioristn]) between the 
ei/e of the crystals and the micro structure ot the 
Kteel, and when slag and manganese sulplude paRdies are 
present in these, they are arrangeil in the ferrite bands 
arouml tho jiearlite, (Jbliqiie traetnres are trequcMitly 
varieties of laminated fraeturer, ami wheni iamiiiat ion's 
are entirely absi'iit there are often imlu-atioim that rupture 
occurs in tin* direction in wliich the feiriti- band.s an* best 
devehqietl, Altliough laminated tract, arcs are always 
associated with slag lines or ” ghosts,” yet eoaisely 
(.•rystalline steels containing ” ghosts ” do not always 
give laminated fractures. The prev aiericti of manganese 
sulphide and manganese silicate in commercial steels 


fully justifies their being classed us important constituents. 
Stereoscopic photographs (25) are given in illustration 
of the several kinds of fracture. — J. H. C* 

Ktcel shuts ; Brittleness and Ui stars in thin . K. F. 

Law. lien and Ftccl Inst., May, 1906. [Advance 
proof. I 

Thk author’s ex| erirnents show* that (1) oxidised steel 
gives lii-e to hlisteied sheets, and that this defect is more 
liable to or cut* with Lessemer than with opon-hcarth 
steel ; (2) steel high in sulphur and phosphorus w’ill eauso 
brittlonesN m sheets, especially if the sheets are rolled 
from large ami slowly-cooled ingots, in which the inaxitniim 
of segregation hrs taken ])lace. — J. R. C. * 

Fffil ; Kffvd of copper iv — l'\ H. AViglmm. Iron 

sml 8tc<*l Inst., May, 1906. [Advance proof.] 

In tlie first series of trials rrpr'ii-hcartli stcr*! was melted 
ami I oiiri'd u] on cold ingots of c(>|iper contained in a 
sr‘|iaralc hullc. Jn otlicr cases the copper with a little 
aluTuininm was added to tlie steel as it ran into moulds. 
‘Die author timls ; (1) (’opper is very ditfieult to alloy 

wiili steel so as to obtain a homogeneous mass containing 
over 2 per cent., even witli the addition of aluminium. 
(2) Ster'l alloyed with copjier in tlie pure form with the 
addition of aluminium m not so pcrfcetly mixed as it is 
win'll the copper is added to the charge of steel in the 
furnace, ami more copper could safely he ciri))loy«'d 
ju'ovided it was in tlie metal be/on* tlu* Jattc'r was completely 
converted into steeh (3) In steel containing l)’3 per 
cr'iit. or more of carbon it is not of pnmtioal value to use 
more than t)*(* per cent, of copper (4) Steel w'itli 
0*23 j>r*r emit, of top])er and alloys u}) to ()*23 per cent. 
<*f copper with high carl on (say, 0*70 pei ii'iir.) give, 
with or wilhoiit a high ])ercentage of manganese, a good 
quality of wire. In conclusion, it may b" consi(l(M*r*d 
a.s proved that copper to tin* (‘.xtent of 0*23 per ec*nt. is 
no disad vantage* in the maniifact nrt* ot thc^ i)c*st classes 
of ht(‘C'l wire*, -d. K. (^ 

Feno mot yliden tents ; J^’/operties of part ~ . L. 

A'lgouroiix. (’oinptes rend., 1909. 142, 928 930. 

Koh the method of pre])aratioii, sei* tins J.. 1909, 429. 
3'ln* following alloys an* dc'scrdied : 'Phe alloy, 
F«*oMo, can be s<‘paiuled by im'ans of dilute hydrocliloi ic 
acid Iroiii alloys coiit aiiiiiiL’’ less tliau 49 ])or cent, ot 
molyhdcnuiii. It- is a grc'y im*ialtic non-magnetle sub- 
stance (d sp. gr, 8*9 It IS hcIcmI on l»y ihloiine slowly 
at ordinarv tenija ratures and \('ry rayiidly above 230' (J. 
Jt i.s not attac kc'd l>y hydrodiioric ami liydrochloric acids 
or by tlilulc Hulpluirie acid, liut is completely dissolved 
by hot ecuicc'iitrated sulphuric acid or by nitric acid. 
Tlie alloy, FcjjMog^ obtained by tlu* treatment of 
alloys eoiitainiiig betwecai 10 and 34 pi'r cent, of molyb- 
denum with 30 ]S‘r cent, hydrochloric acid. It is 
non-magiu'tic, ha.s a sp. gr. 9*19, and has similar jiropertios 
to the cniujumiul Fe.,Mo. 3310 alloy, Kc'Mo, extracted 
fioiu alloys containing 34 93 percent, of molyluienurn, 

after treat mciil w'it h still st longer acid or with hot soliitioim 
of cuprous chloride lu hvdioehlorie and, has a sp. gr. 
9*01. It bccoiues im*nml(*scent in chlorine at 283'" 
and IK completely ilissolvcd by iodine aoluthms, liot 
concentratf'd hulpluiru* acid, nitric acid, or wdicn fused 
with potash. 33ie alloy, FeMo^, has a sp. gr. 9*41. 
It. is t*\tractcrl by treating alloys coutainmg 94— 77 per 
ei'ut. of molybdemmi with hot solutions of ciiprou»i*lilonde 
in concentrated hydrochloric acid. Jt liecomes incan- 
descent in <*hlorine at- 3<)3 (\ himI in oxygen at 330" (’. 
Snipliiir is without action, ami iodine only attackB it 
slow'ly. Ai uls have tlie same action as on the other 
alloys. — K F. A. 

Gold ; New sol tent for - - . J. Moir. Chem. Soc. 

J'roc., 190(), 103, 

Thk author has fonml that ^old-leaf dissolves fairly 
readily wlien floated on an acid solution of twdiiuiry 
thiocarbamide. 3'he action becomes rapid when a suitable 
oxidising agent is added. For example, when a solution 
of thiociupbamicle is ai-iditiod and treated with a little 
ferric chloride, potaaaium dichromate, or hydrogen 
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peroxide, the mixture dUiolyeR golddeaf after leiie than 
a minute’s shaking. Tiie solution is not precipitated 
either by ferrous sulphate or by Bt-annous chloride (except 
after long standing), whence it follows that the gold is 
present in solution as |mrt of a complex ion. The gold 
oompouud is identical with a compound wliich the author 
has obtained by boiling a mixture of sodium aurichloride 
and thiocarbamide solutions. 

Thorium silicide and a thorium-aluminium alloy. O. 

Hdnigschmid. Monatsh. Chem., 190d, 27 , 205—212. 
Thorium ailicide is best obtained in quantity by the 
reduction of a mixture of potassium-thorium fluoride 
and potassium fluosilicate with aluminium in the electric 
furnace. A regulus of aluminium containing the crystal- 
line silicide reraams in the crucible, and the crystals are 
obtained free from aluminium arul excess of silicon by 
boiling with caustic potash and then with dilute hydro- 
chloric acid. It resembles graphite in appearance, | 
crystallising in quadratic larncll.-c of gr. 7*UH. Its | 
composition corresponds to the formula ThSij,. Cliemically I 
it behaves very like a metal, being unafTecte-rby hydrogen, ' 
but combining with oxygen ami the halogens on heatmg, I 
and dissolving in acids. It is also formed hy the direct 
union of thorium and silicon in presence ol' Hluminium ; 
at r.. Hiid hy the reduction of thorium oxule hy j 

silicon in the electric furnace. 

A crystalline alloy of tliorinm and aluminium results 
wlieu the two metals are heated together at about lO'dO'’ C. 
in a vacuum, the same compound being also produced 
hy the reduction of thorium oxide or potassium-thorium 
fluoride by aluminium. Tin* alloy crystallisc.s from the 
alnminium regulus in hexagonaf needles. It has the 
colour ami appearance of aluiriiniuni. but is not attacked 
by aqueous solutions of the alkalis. Analysis shows it 
to liave the formula ThAl 3 . — F. Solus. 

Phifinum : Husmau . (diem, and Drug., May 5, 100(1. 

AffuRoiNa -to tile oflicial “ (’oniinercial and Imliistria) 
(iR/ctte.” the Ministry of Traile and Industry proposes 
shortly to summon a special conference to consider the 
(|uestioiis of (1) the prohibition of the export of raw 
platinum, (2) tlic imposition of an export-duty, and 
(.3) the constructioTi of (.tovernmont works for refining 
plntinnm. [T.R.] 

English Patents. i 

Refractory ; Preliminary ireatmenl of , L. V. { 

Atkinson, Carshaltou, Surrey. Eng, Pat. 2H,992, I 
Dec. 30, 1004. | 

The invention deals with refractory ores containing iron, 
copper, silver and gold. It consists in roasting tlio l 
crushed and concentrated ore at a tcmfieraturo below j 
redness in an atmosphere of steam, so as to convert the I 
iron, but not the copper, into the form of sulphate. The 
iron sulphate formed is then leached out Ity hot water, 
after which copper is recovered either by electrolysis 
or by treatment with sulphuric acid, gold and silver being 
extracted as usual, — A. D. L. 

ArAfnic ; Collection of in the (rrntment of refractory 

ores. L. V. Atkinson, Carshalton, Surrey. Eng. Pat. 
28,1)92 a, Dec. 30, 1904. 

A PIPE sloping upwards ami communicating with several 
openings in the roof of the furnace carries tlie arsenical 
fume into a condenser in which the oiscnic is deposited 
on loose blankets supported on wire beds, (lose to the 
furnace the pipe is provided witli a down -take, con- 
sisting of a pipe of greater diameter than the up-take, 
or of a wide hopper. The lower end of this <lown-taKo 
fits over a sump placed above a lire-grate. In this 
sump are colloetcd any particles of ore, &c., mechanically 
earned up by the fume, wliilst any arsenic deposited 
witli tile impurities is again volatilised by the hei^t from 
the fire below the sump. —A. G. L. 

[Gold, silver and copper] Ores ; Treating . W. A 

Hendryx, Los Angeles, Cal. Eng. Pat. 1916, J.an. .'U. 
1006 . 

Th* ore is finrfc put through a cliomieol preparatory 


treatment, which consists in the formation of a chemical 
ore-pulp solution in the ore grinding machinery, which 
solution prepares the ore for amalgamation and for 
electrolytic action ; as much as possible of the metals 
is next recovered by amalgamation and electrolytic 
action, after which the ore is allowed to settle and classify, 
the solution being used over again, after removal of any 
compounds which would interfere with the solvent action 
of the cyanide. The ore-pulp is then further treated with 
ovanide solution or other chemicals, whilst at the same 
time moving continuously in a very thin conical-shaped 
stream in direct contact with the atmosphere, an electric 
current being also passed through the liquid from suitably- 
placed electrodes. — A. G. L. 

Brazing noVds. K. Seliaap, Denver, U.S.A. Eng. 
Pat. 8307, April IS, 19(15. Tbidcr Iiit. Coav., April 18, 
19U4 

See U.S. Pats. 777,546 and 777,547 of 1904; this J,, 
1905, 93.— T. F. B. 

TP'f factory sahstance for lining crucihlfs for alumina- 
thermic proceMHt's. H. (hilflsdimidt. Essen on the Ruhr, 
Germany. Eng. Pat. 9610, May 0, ltMJ5. 

See Fr. Pat. ,3.54,597 of 1905 ; this.b, 1905, 1114. -T. F. B. 

Copper nickel matie ; Process of refining . N. V. 

Hybinette, Westfield, U.S. A. Eng, Pat. 24,486, Nov. 
27, 1905. 

Skk l\S. Pal. 805..5.55 of 1905 ; this J., 1906, 20.-T. F. B. 

7Anc and other metals Process of refining . J, 

Callinnnn and R. Ronminn, Berlin. Fna;. Pat. 3262, 
Feb. 10, 1906. Under Int. (kmv., March 20, 1905. 

'I’he zinc to he refined, or zinc waste, &£>., is run in the 
molten condition into an inclined pipe filled with frag- 
ments of refractory material or i>f coal. The up}>er end 
of this pipe is kept at a temperature not much above the 
melting-point of zinc ; the lower end is above the boiling 
point of zinc, and eommuniontes either with a receiving 
vessel for the impurities, or else with a retort also kept 
at a temperature above the boiling point of zinc. Tne 
metal is run into the pipe at such a rate that it distils off 
during its passage down tlie piia', leaving the impurities, 
winch flow eitlier into the receiving vessel or into the 
retort, in which the last of the zinc distils off, whilst 
(he impurities are tapped off from an opening near the 
bottom of the retort. —.4. G. L. 

Uniteu States Patents. 

Ores of the precious metals ; Process of treating , 

A. C. Atwater, Manchester, Iowa. U.S. Pat. 817,411, 
April 10, 1906. 

Ores containing precious metals and selenium are mixed 
with a suitable proportion of a carbonaceous material 
(say from 1 to 10 fK*r cent.), heated to a temperature 
I sufficient to volatilise the selenium, and then allowed to 
cool, the licating and cooling operations being carried 
out with exclusion of air. — A. S. 

Ores; Process and furnace for reducing . H. F. 

Brown, Uhicapo, 111. U.S. Pats. 817,414 and 817,415, 
April 10, 1906. 

The furnace consists essentially of a down-draught stack 
connected at the bottom to a reverberatory tore-hearth. 
The stack lias an oisj-teed inlet at the top and thou in 
turn a preliminary heating chamber, enlarged upper and 
lower combustion chambers with a narrow paaOttge 
between them, and a heat-concentrating chamber of 
smaller crosa-section than the lower com bubtioa chamber. 
The flnely-divided mixture of ore ami elag-making 
impurities is fed into the preliminary heating cluimbei, 
and descends to tlio condnistion chamber, into which by 
inean.s of a burner projecting into the chaml>er at an 
angle to the centre ttiereof,'' a whirling reducing atmos- 
phere is directed. The reduced ore and slag and the 
gaseous products pass through tlio heat-concentrating 
chamber mto the reverlieratory fore-hearth, in which a 
molten protecting layer, c.p., ot slag, is maintained above 
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the molten metal, and separation of the metal and slaff 
takes place V)y j^ravity. The gases from the fore-liearth 
are led through a regenerative chamber and thence to 
the receptacle in which the ore is storerl, in order to 
dehydrate the ore. Air is also passed through the 
regenerator and thence to the bnmer, and to the space 
above the fore-hearth, where it mingles M'ith and furthers 
tho combustion of the reducinst gases frouj the stack. 

— A. 8. 

Metallic comf.ovnds ; Mavyjaeture of . 8. Pnrfitt, 

Cardiff. T^.S. Pat. HIS, 044. April 17, 19011. 

See Eng. Tat. 2012 of 1903 ; this J.. 1904, 22.— T. F. B. 

Fiiknch Patents. 

Cojijjcr-ahtimnivm alloyn. A. C. Incagnoli. Fr. Pat. 
3(U).2r3(l. Feh. 17, 190.^). 

(1) CorrEU, 100‘00: nhininmun, fi‘16 : silver, 0*40; 
tin, 0‘20, (2) Copper. PiO-ilO; aluminium. IMO; 

silver, 0‘20r> ; iron (mallealjlch 0-H()9. (3) Copper, 

100*00; alunnnium. 11*111; .silver, 0*270; iron (mal- 
leable), 0*255.—,]. H. ('. 

Alv7nit)iiiin nllcnff; ; Prorotis for imprniiytj the qvn/Uj/ 

of hy hcatina to ri (ln< .is tnnprnnq. ( '. Claesscn. 

First Addition, dated Nov, 17, 1905. to Fr. l^it. 358,028 
of 8ept. 25, 1905 (tins J.. 1900, 185). 

The heating to redness and tempering are cfTectcd uithin 
the range of temperatuie limited on the one hand hy a 
tem]jeraturo 10" below the solidifying point of the alloy, 
and on the other band, by a tcm])cialure, charai'tenstw 
for each alloy, indicated by a break in the cooling curve ; 
this lower temperature may he overstepped bv about 
30«^ C.— A. S. 

Alvminiujn : ]*rnccsM for xohlcriyg or hrnzivg . 

A. Proisy. 1^'r. Pat. 300.707, March 8, 1905. 

The solder is prepared hy mixing together 700 gnus, of 
zinc and 300 grins, of Hluniinium which have been fused 
separately, and then adding about 50 grins, of tallow, 
the mixture being heated and agitated until a homo- 
geneous mass is obtained, uliicli is cast into lods. 
The proportyioMs of zinc and Hlnminium may be varied, 
and the melted solder is aho preferably mixed witli about 
one-tenth of its weight of silver-brazing. The pieces of 
aluminium to be joined are cleaned, coated with a solution 
of copaiba balsam, and tlien soldered in the usual manner. 

—A. 8. 

Furnaces; Arrangcmerits for the controlling the tew- 

veratvre of fusion . L. Pilla. Fr. Pat, 300,094, 

Pec. 5, 1905. 

The temperature of the fusion bath or orueible is deter- 
mined and controlled by a current of water which, after 
becoming heated by circulating within a belt which 
surrounofl the furnace, flows into a collector furnished 
with a thermometer. — J. H. C. 

Furnace for metallic concnitmtions. International Metal 
Co., Ltd. Fr. Pat. 3(M).328, Dec. Jl. 1905. Under 
Int. Conv., Dec. 14, 1904. 

The furnace is especially designed to volatilise and collect 
the metallic fumes arising from the heating of inixtureH 
of ores of zinc or lead, crude or cab ined, with comhustihles. 
The mixture is introduced hy a sule door into a t rough - 
ftUaped furnace having an opening in the bottom, the 
size of which can be regulated ns n^quired, and which is 
kept cool by curi’cnts of water or air. The fumes as 
formed are drawn otT hy an aspirator and collected in 
chamlxirs. — J. H. C. 

Oundjarrels and ofhsr metallic objects ; Composition for 

cleaning . Sapoiiia-Werke F. Boehni, Fr. Pat. 

360,500. Pec. 15, 1905. 

The composition claimed consists of an intimate mixture 
of a saturated alcoliolic solution of caustic soda, with a 
semidiquid hydrocarbon, as, for example, a mixture of 
solid and liquid paraffins. — A. S. 


XL— BLECTRO-CHEHIBTRT AND 

electro-metallurgy. 

{Continued from page 438.) 

(A.)— ELECTRO-CHEMISTRY. 

Eleetrolgsis with alternating currents. J. Electrolysis 
of alX'ali chlorides. A. (Joppadoro, Gaz. chim. ital., 
i 1906, 35. 604—628. 

1 In electrolysis with alternating currents, tho reactions 
j are, according to the author, nu)i*e complex than is usually 
I supposed, for example, in th<? eleetroylsis of potassium 
chloride solution, immediately after the current has been 
starte<l, potassium, chlorine, hydroxyl, and hypochloroua 
ions are present in the solution, and the formation of 
chlorate ions becomes possible. In the author’s experi- 
ments, nn alternating current of 42 periods per second 
I wa.s used, with platiiiiini electrodes. With 8N solutions 
I of potassium chloride and sodium chloride at temperatures 
j between 15‘’ and SO"* C., no appreciable decomposition 
j is produced with current densities below 50 amjKires 
i per sq. dcni. : with higher current-Htrongths, a tolerably 
I considerable quantity of hypochlorite is foriiu'd. 'Jlie 
! gas produced eonsi.sts of hydrogen ; after a turn*, some 
oxygen is evolved, whilst chlorine is formed in traces 
, nt tlrst, hut later, not at all. In certahi eases after the 
current has been passing for some tune, tlie formation 
I of chlorate is observed. The platinum electrodes are 
i attacked and partly dissolvecl. In jiotussiuin ehlorido 
■ solutions, a dejiosit of platinum black and potassium 
i platino-cliloride is formed, and in sodium chloride solutions, 

; one of pure platinum black. If the current density ho 
1 not too high, the electrodes become platinised, and if tho 
I coating he perfect, the evolution of gas ceases, and also tho 
I amount of hypochlorite no longer increases. The platinum 
j black dfM'umposos hyjiochlunti* with formation of chloride 
! and oxygen. When tlie (dectrodes become platinised, 
i the IM). sinks appreciably owing to diminution ot the 
I polarisation. 

j Witli graphite eleetrodes, it is necessarv' to use a curreiit- 
1 density of over 1000 amperes per sq. dcm. in order to 
obtain an appreciatilc production of hypochlorite. Graphite 
electrodes are also attacked. — A. 8. 

I 

I Encjmsh Patent-s. 

Electrodes for electrolytic apjsjratus \ Hypochlorites, dfC.]. 
F. W, How'orth, London. From the heirs of the late 
C. Kellner, Vienna, Austna. Eng. Pat. 24,538, Nov. 27, 
1905. 

The electrodes described are designed for use in the 
manufacture of substances, e.g., hyjiochlorites, produced 
by the interaction of the cathode and anode products, 
and which miisti be protected from further oxidation or 
reductioiL To this end tho electrodes are mode in the 
form . , or t I , the last being designed to 

I bridge over the low division walls of the electrolytic cell. The 
I upper part ot each electrode acts as cathode, the lower 
I RS anode. The electrolyte is circulated above the cathode 
i in a direction parallel to the electrodes, the eatliode 
' thus preventing the further oxidation at tho anode of the 
j product of the reaction, which is formed in the layer of 
I liquid between the two electrodes. The electrodes may 
j bo made solid or in lattice form. — A. G. L. 

I Ceramic ware; [Electroplated ]. S. Heller, 

I C. Baumgartl and Porzellanfabr. Ph. Rosenthal and Co., 

i A.-G., Filialo Kroimch. Eng. Pat. 10,833, May 24, 

1905. VIII., page 478. 

United States Patents. 

Batteries ; Process of treating alkaline storage — — , 
T. A. Edison, Llewellyn Park, N.J., Assignor to Edison 
Storage Battery Co., Most Orange, N.J. U.S. Pat. 
817,102, April 10, 1906. 

This invention relates to a process of treating, prior to 
flbipmeni, an alkaline storage battery, tho negative mass 
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of which contains, when charged, finely-divided iron and 
metallic mercury. The negative mass is completely 
dischar^jftd by means of a “ reversing-current,*’ so as to 
fully oxidise the mass and prevent atmospheric oxidation. 

— B.N. 

Furnace : Electric . J. F. Hammond, Brewster, 

N.Y. U.S. Pat. 817,7(57, April 17, 1900. 

The furnace oomprisea a muffle wound on the inside with 
a beat-generating wire, e.gr., of platinum, and contained 
in a casing, which is provided on the outside with grooves, 
and rows of separators registering with the grooves. A 
resistance wire, for instance, of nickel, is disposed in the 
grooves between the separators, and is so bent that the 
bend of one convolution lies within the bend of another. 
The heat-generating wire and the resistance wire are 
connected together and one wire is connected with a 
device for varying the resistance, consisting of a rotary 
shoe which travels along the bonds of the resistance wire, 
Of)utacting with one bend before breaking contact with 
another. The whole is enclosed in an outer casing.— A. 8. 

Caustic alkali ; [Electrolytic] Apjioratus far and frocosn 

of producing . H. S. lllaclcmorc. Mount Vernon, 

N.Y. U.S. Pats. 800,085 and 809,088, Jan. 2, 1900. 

The electrolytic vessel, 1, contains a liquid- metal cathode, 



23, such as molten lead, and into this dips the anode- 
cliamlwr, 14, containing a molten alkali salt, such as sodium 
chloride, the electrolyte being separated from the lead 
cathode by a diaphragm, 22, of granulated magnetite. The 
latter is prevented from dropping out of the anode-chamber 
by the wiro-gau7.e disc, 21. The load-sodium alloy 
collecting below the diaphragm is displaced from contact 
with the electrolyte and rises to the surface of the lead 
around the anode-chamber, the level of the metal in the 
anode-chamber being lower than the surfaire of the load 
in the space surrounding the chamber. Molten caustic 
soda is injected in a number of tine streams into tlie 
molten alloy by means of perforations, 30, in the annular 

K , 29, thus producing sodium oxide, the oxidation 
g facilitated by a loose'layer, (50, of granulated material, 
such os magnetite. The sodium oxide is drawn off through 
the inverted siphon, 34, into the vessel, 35. The oxide 
may be run off from this vessel, or forced by means of a 
steam injector, 42, through the pipe, 41, into a vomcl, 
43, thus forming caustic mkali, which is run off through 
40, or through the pipe with siphon bend higher up to 
supply the hydroxide necessary to oxidise the sodium in 
the alloy in 1. When mercury is used aa the cathode, 
an aqueous solution of the salt is used as the electrolyte, 
and water is placed on the surface of the cathode around 
the anode-chamber. Carbon electrodes also dip into 
this liquid to assist in the solution of the sodium* Water 
or dilute caustic soda solution is injected in place of the 
molten salt through the pipe, 29.— B. N. 


Oauatie alkali t [Electrolyiic] Process of making . 

H. S. Blackmore, Mount Vernon, N.Y, U.S, Pat, 
809,089, Jan. 2, 1906. 

A UQtTXp metal, such as mercury, is automatioally supplied 
as required to an elootrolytio cell containing a saturated 
solution of an alkali salt, the alkali metal being liberated 
in contart with the mercury. The amalgam of decreased 
density accumulates on the surface of the cathode and 
passes by gravity into a separate oxidising vessel ; caustic 
alkali is formed in the latter by electrolysis, and the 
mercury, depleted of the alkali metal, passes out, by 
gravity, from the oxidising vessel. The electrolytic and 
oxidising vessels are separated by an intermediate vessel 
in which the amalgam is covered with a non-conducting 
liquid, such as carbon tetrachloride, so tliat metallic 
connection is broken l)Otween the metal in the two cells. 
By providing means for heating the apparatus, molten 
lead may be used as the liquid- niotal cathode in conjunc- 
tion with a molten electrolyte, such as sodium chloride. 

— B. N. 

French Patents. 

Eleclric furnace udlh two electrodes and automatic deflection 
of the arc. C. Limb. Fr. Pat. 359,854, Feb. 4, 1905. 
The are is maintained at the ends of two vertical and 
parallel electrodes by the oc^tion of an electric current 
traversing a conductor passing round the furnace. The 
principle is identical with that of the Jamin arc lamp, 
and is hero applied to the electric furnace as utilised for 
various elcotro-tliermal processes. — R, S. H. 

Furnace for baking \ carbon-] electrodes. 0. Cuaii. Fr. 

Pat. 300,329, Feb. 20, 1905. 

Carbon olootrodes formed from retort carbon mixed 
with tar. &c., are packed in a chamber lietween iron 
pipes, which communicate with the hearth of the furnace ; 
through these pipes the hot gases ascend. The volatile 
matters whicli emanate from the heated electrodes are 
burnt at the top of the furnace by an auxiliary admission 
of air, after wliiuli the products of combustion, on their 
wav to the chimney, pass down through the iron pipee 
auil thus also communicate their heat to the eleotrodtos. 
To prevent burning, the electrodes are covered with sand. 

— R. S. H. 

Carbons ; Process and apparatus for graphitising 

by incandescence. C. Cuau. Fr. Pat. 3(50,301, Feb. 21, 
lk)5. 

The bar of amorphous carbon which is to be graphitised, 
is clamped at each end between hollow, water-cooled, 
metallic bodies, which serve as contact pieces for the 
electric leads. It is surrounded by bricks of refractory 
materia), and the whole is placed in a chamber fuU of 
sand. A current of electricity is then passed through the 
bar, of sufficient intensity to raise it to the required 
temperature. — H. B. 

Carbon for electric resistances ; Process of preparing , 

Electric and Ordnance Accessories Co., Ltd., and 
E O. Rivers. Fr. Pat. 360,284, Dee. 9, 1905. 
Powdered carbon is mixed with an alkali silicate solution 
which acts as an agglomorant. The mass is hardened by 
being exposed to a liigh temperature. In cases where a 
still harrfor material is required, the mass, after heating, 
is immersed in a dilute acid solution. The products so 
obtained are suitable for use as resistances for electric 
radiators, for which purpose the paste can be spread upon 
refractory supports before heating. It is claimed wat 
the product is of greater uniformity and higher specifio 
resistance than the more usual types of carbon resistance. 

-R. S. H. 

Charge of uniform composition in electric fusion or heating 

processes ; Production of a , F, A. Kjellin. Fr. 

Pat. 369,998, Dec. 2, 1905. Under Int. Oonv., Amr. 
14, 1905. 

An alternating current traversing a conductor tends to 
concentrate itself near the surface, and in considering 
the heating effect of the current the temperature is higher 
on the surface than in the inside of the conductor. Inoon- 
venienoe is caused in such oases where uniformity in the 
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heating is necessary. It is claimed that the distribution 
of temperature can be made much more uniform by 
employing alternating current of low fiequen^ in place of 
that of ^ — 50 periods usually adopted. The number 
of periods per second should not exceed a value obtained 
by dividing double the specific resistance of the con- 
ductor (measured in ohms per m. of 1 sq. mm. cross 
section) by the cross section of the conductor (measured 
in sq.m.). — R. S. H. 

(R.)— ELECTRO-METALLURGY. 

Copjter depositinn ; Action of offpinic cdloidn upon electro- 

li/tic [ HrilUarU deposit m |. E. Miillcr and J*. Balint je. 

Z. Elektrochein., IhOO, 12, 317 - 321. 

The authors have invcsticated the effect of the addition 
of small quantities ot ef^llouiHl solutions to the ordinary 
acid copper sulj)hate solutions used in electrolytic 
deposition. Gelafin, egg Hlhumni, gum and starch were 
employed. Only in the two first instances was the 
character of the deposit materially alterc<l. With gelatin 
the copper deposit with a current (haisity of 0-n033 ampere 
per sq. cm. exhibits niimerous verlical bright bands or 
stripes, just as though molten metal had flowed down the 
plate, solidifying on its way. Tf the current density he 
increased, the hands become wider, ami with 0*035 ampi^re 
per sq. cm., provided the quantity of gelatin present he 
riot too great, brilliant, (|uite lioinogeneous deposits of 
high reflecting power are obtained. 

The above values for the current refer to the ordinary 
temperature of tlie room ; incn'ase of temperature has 
the same effect as a lowering of tlu' current density, so 
that in warm solutioiiH it is necessary to use a liigher 
current density to obtain hrigid and e\eii deposits. 

The concentration of the sulphuric acid between N/l 
and N/l(ld has little influcms' piovided hydrogen he not 
evolved on the cathode surface, 

Egg albumin has n li'ss marked inlluencc upon the 
deposit, the first effect being to produce a surface covered 
with innumerable small bright ncdules. 

To insuic the satisfactory production of bright deposits 
it is in all cases essential to employ clear, well filtered 
solutions. The authors explain tlic observed phenomena 
by supposing that the bright deposit is formed by causing 
the metal to retain its amorphous condition and }irc\enting 
it from becoming crystalline. The mutual iirotcctive 
effect of colloids upon one aiiotlier, which has been noticed 
m otlier investigations, is probably the cliicf factor. 
Evidence in support of this hypothesis is adduced, ns also 
in favour of the action ot electrical endosmosis in trans- 
ferring tlie colloidal mixture of the metal and organic 
substance to the cathode. Of some interest is the fact 
that only in acid solutions do the colloids give rise to 
bright deposits. Tlie weight of copper deposited is greater 
than that obtained uiuler normal 'conditions, owing to 
tlie presence of some {>*2 per cent, of the organic substance. 
The possible applications of the results are mentioned. 

— H. S. H. 

Chroniiuni ; Elect roh^tic prod iicfi<m of meUdJic . 

O. Dony-Hciiault and W. Gittens. Z. Elektrochein.. 
UM>0. 12. 32V»*- 3.30. 

With reference to the }iul)lications of Garveth, Mott and 
Curry (this ltit)5, ()2.5 and 890) the authors mention 
experiments upon tlic electrolysis of chrome alum soliitions. 
which lead them to consider that tlie conditions most 
suitable for the metal deposition are not necessarily tlie 
best for the pivlirmnury treatment of the electrolyte for 
the purpose of improving it for the subsequent deposition 
of the medal. — H. S. H. 

Enolish Patent. 

Cordite ; Protection of steel guns from the (roshe effects 

of , and similnr gmes. G, C. J. Topp, Isle of Wight. 

Eng. Pot. PJ.b,35, June 10. UH>r>. 

The prtieess consists in filling the gun with a suitable 
liquid, and electroplating the rifling with silver or other 
metal. It is olaimed that erosion is thereby preventwl, 
the plating alone being removed by the gases, and this cau 
he renewed as often as necessary. — B. J. S. 


United States Patents, 

Furrtuce ,* Electric . G. 0. Wingren, Pasadena, 

Cal. U.S. Pat. 817,212, April 19, 1906. 

The furnace has a metallic air-tight casing, consisting of 
an outer body of heavy imperforate material with a 
removable cover secured to it, the cover being provided 
with a dome extending upwards. Electrodes are secured 
to, but insulated, from the hodv, and binding posts, 
which are fastened to the electrtKies, project througn the 
caaitig. Resistance material surrounds a smelting crnoiblo 
placed between the elei'trodes, and the rcsistanec material 
and electrodes are in turn enveloped by lieat-insulatiiig 
material. An oliservution tube is connected to the 
crucible, and. extending upwards tbroiigb the heat- 
insulating material, terminates near the dome, a portion 
of the top of the latter being trans})arcnt. The dome is 
connected by a pipe to one of a number of ports in a valve- 
casing, a second and third pipe connecting the top and 
bottom of an air-pump, respectively, with two other ports 
in the valve-casing. Both thchc lattiT pipes are provided 
with clack-valves, the valve in tlu' pipe connected to the 
top of the pump opening towards the latter and the other 
valve away from the ]mmp. The piston of the juunp has 
a check-valve opening in a downward direction. A valve- 
stopper in the valvc-casing is ])rovidod with two 
channelH, one being adapted to conned oil her of the 
pipes leading to tlie pump witli the pipe Icailing to the 
dome, w'hilst the secoml channel simiillancouhly connects 
the other pipe from the pump with tlie outside air 
tlirough ports in the valve-casing, 'khc ])ump thus serves 
to exhaust the nir from tlic cniciblc, or. alter revolving 
tlie valve stopper, to put presKure upon the material in 
the eriK ihle. ik N. 

NickePj.lnting ; \ Electrolytic] A //jiurotns for — • ,T. W. 
Aylsworth, East (.)range, N.,!., As“ignor to Edison 
Storage Balterv Go.. West thange, N.J. G.S. Pat. 
817,152, April id, 1996. 

This invention relates to an apparatus for nickel-plating 
a continuous strip, and comprises a tank eontnining an 
electrolytie hath wdth a supporting beam carrying an 
upper and lower set of i oilers, the latter being adapt-ed to 
receive the strip alternately around tlie rollers ol each sot. 
Means ar«‘ providetl for raising and lowering the supporting 
beam, and for driving one or more rollers of the upper 
set, so as to move the strip through the bath, by moans 
of a driving motor, tlie latter being ('onnei'tod by 
adjustable frietional conned ions with a support mg pulley 
mounted on the beam. A “ take-up reel ’ is ojoiratod 
by the motor. TiiHulatiiig bars for guiding the strip 
are earried by a series of hangers immersed m the bath. 
An “ occludiug-chamber,” carried by the beam and 
normally partially suhniergeU in the solution, and a 
cleaning tank in which the strip may he huhmergetl are 
provided. The strip passes over an “ idler,” supported 
by -a bracket on the beam, and removable lirnshes make 
contact with the strip on each side of the “ idler.” The 
strip IS dried by passing it over two rollers, wdiieh are 
eoiinected to the source of current, and by adjusting the 
rollers with respect to each other, the length of the heated 
section between the rollers may be regulated. — B, N. 

Magnetic separation ; Process of . F. T. SnydiT, 

Gak Bark, Ilk, Assignor to Intemational Separator (.’o., 
Chicago, 111. U.S. Bat. 817,399, April 10. 1900. 

A DIFFERENTIAL reciprocating movement is im partied to 
the ore within the inlluencc of a magnet, which is 
periodically energised and de-energised, the reciprocating 
movement being no adjusted that the more permeable 
particles are attractC'd by the magnet and thus retardetl, 
while the mass of ore is moving in one direction, but 
allowed to travel witli the ore, wliile the latter is moving 
in the opposite direction. In this manner tlie magnetic 
particles are given a ” net ” mo\'ement in one direction 
and the non-magnetic particles a ” net ” movement in the 
opposite direction. — A. S 
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Iron and Us attoys ? {Ehcfriccd] Process of manufacturing 

. M. Ruthenburff, Lookport, N.Y. U.S. Pat. 

818,918, April 24, 1906. 

Thh ore in a conimiiuitecl condition is fritted into coherent 

f )orous lumps by tl>e action of an electric current, the 
umps are collected in a confined heated atmosphere and 
subjected to the action of a do-oxidising gas until they are 
reduced without being melted, and the reduced lumps 
are finally melted l)y passing an oloctric current through 
them. —A. 8. 

Golif and other valuahle metafs ; Process of redaiming 

xvaste from water and othn liquids. C. E. Holland, 

Assignor to Tlie Holland Metal Heeovery Co., Now York. 
U.S. I'at. 81H.174. April IT. IfiDfi. 

The water or ollu'r liquid is led continuously into an<I 
through a “ runaway ” or tank, wherein it m subjected 
to electrolysis in the jin'scnce of a body capabh' of forming 
a coaguluni, 'I'lic coagulum and precipitate produceil 
by the electrolysis are removed, evaporated, the lionid 
separated by decantation or filtration, and the gold or 
other medal extracted from tlie residue hy a siiitahlo 
process. — A. S. 

Fkkm'h T’ateni’s. 

N/rc/ tni.cn : Kleetnr . Soo. Eleetro-Metall. 

Fraui/aise. Er. Pal, 3fiik(t72, Feb. 11, 19i)."). 

An elei’tric oscillating furnace, siieb as that of IJiroult 
(this J., ltHt2, 12117). is modified and eonstrueted on a 
larger scale to serve as a ‘'mixer’' for steel, and thus 
ensuri' imitormity in the production of large masses. 
The a)q)Hratus is intended to reieive molten steel troni 
other fiiriuues and maintain its temperature by sufiieient 
expenditure of elect n<' energy to compensate tor the 
theniud looses dui' io radiation, &c. In order to obviate 
the possibility ol oxidation )>y ingress ot air, the fiirna<-e 
is made as gas-liglit as possible, and is connected to a 
gas prodiieey which maintains a slight positive pressure 
within the fiinuice. The earlion ehsdrodes are supplied 
with water-cooled collars which make a gas-tight joint 
with the cover. For a mixer of KM) tons capacity tin* 
following diniensioiiH are given: surface of niollen 
metal, 2fi s({, m. ; depth of molten metal, I m. Two 
electrodes, tor single phase t'urrciil. each Pox Pri cms. cross 
section and o m. long. Such a furnace, supplied with 
25(MI h,p.. is stated to he eapahie ot reheating 50 tons ot 
riiolten nuTal per hour through "»()' C. K. 8. H. 

Copper ; Extraction of - * from its ores [Electrofi/ticallf/]. 
(j1. K. M. Sweeting. Fr, Pat. 3ti0,071, Feb. 11, llH)r>. 

The powdered suliihides are sprearl in a thin layer upon 
the sole of a roverheratory turnaee moderately heated 
with coke, and in the presence ot a quantity of air suffi- 
cient to supply 4 mols. of oxygen for each’ molecule of 
metal ; tlu’ ore thus roasted is thrown into water eontained 
in tanks of masonry whereby the copper is obtained in 
the state of sulphate solution, wlneh is then evaporated 
until it reaches a proper density and finally submitKal to 
electrolysis. -“J. H. C. 

Copper from its minerals ; Electro-metallurgical process 

for till’ extraction of . Ji. Juinau. Fr. J*at. 359,913. 

Nov. 29, 1905. 

The minerals are extracted witli a solution of ammonia, 
preferably containing anunoniuin salts. The solution 
thus obtained is electrolysed directly, or the ammonia 
is recovered and the precipitated co|n)er redissolved in acid 
and the solution submitted to electrolysis. The use of 
cuprous salts is preferred on account of the higher current 
yield, as also for the depolarising action of such solutions at 
the anode. The preparation ot the cuprous salts can be 
effected by reducing the solutions with sulphurous acid. 
Finally, the ammonia is recovered by treating the residual 
liquors with lime. A subsidiary claim is made for an 
improvement in the diaphragms used in such a process. 
A porous material, e.g., asbestos, is impregnated with 
gelatinous silica by immersion in a mixture of sulphuric 
acid and sedium sUioate.-^R. S. H, 


Alloys ; Production of in the dcctric furnace, M, 

Marohadier. Fr. Pat. 300,187, Nov. 11, 1905. 



into tw'o compartments. (' and 1), liy a refractory wall. U, 
I reaelimg nearly to the bottom of the hearth. The current 
I jirtHHCH directly through tlu* furnace from one electrode, 
I E, to the other, F. but hy regulating the potential in each 
half of tlie furnace, the relative exj.wi(liture of energy 
eau ho varied coiiHuferahly. and tlms the proportions of 
earh metal required to form the alloy can be ailjusted. 

— K. 8. H. 


XII.— FATTY OILS, FATS, WAXES, 

AND SOAPS. 

(Continued from page 434.) # 

Enzyme action ; Studies on . lipase. M. Nidoux. 

Hoy. Soc. iToc.. lODfi, 77 B.. 454, 

T'hk following general reHults have been obtained in 
Htudying the hydrolysis ot fats hy castor oil seeds. 
(Uonipare H. E. AnuHtrong. this J., 1905, 1242). It is 
jiossihle by me<'hanical means to separate the cytoplasm 
of the seed from tlie alenrone groins and all other cellular 
elements ; the eytoplasin alone can hydrolyse fats, acting 
as an enzyme and following the laws of enzyme action ; 
its activity is considerable. The author holds that this 
active substance, which is destroyed by water so soon as 
it is no longer proteeted by fats, is not an enzyme, and he 
terms it lipaseidiue.— -E. F. A. 

Walnut oil ; Detection of foreign oils in . P, Balavoine. 

XX III., page 499. 

Enoli.sh Patents. 

Fats and the like; Apparatus for the rtcowry of — — , 

0. Kremer ami Ges. fiir AbuSsserklarung 
Berlin. Eng. Pat. 23,670. Nov. 17, 1905. 

Claim is made for a combination of a number of the fat 
collectors described in Eng. Pat. 14,401 o( 1903 (this J., 
1903, 1095), fed by a common pipe and contained in a 
common vessel open to each of them, so that there is 
a nniform current upwards and downwards, and a ooiise* 
quent uniform separation of fat and solid matter. All 
the lower edges of the walls of the fat collectors and the 
edges of the overflow channels may be made in a zigzag 
or serrated shape, so that any slight deflection of the 
partitions, &c.,by the force of the water may not interfere 
with the even distribution of the liquid.— C. A. M 
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/S'oo^ sdvtions ; Process and appanrtus for coding . 

F. Jiirpenfl, Sanperhnu«en, Germany. Eng. Pat. 
18,000, Sept. 15, 1005. 

Very rapirl cooling of tlie soap may be eflfectocl by exposing 
tlie bot solution to the action of a vacuum, whilst the 
walls of the vessel are meanwhile scraped with knives 
or scrapers. In the apparatus claimed for this process, 
the hot soap is introduced into a conical v(‘8sel surrounded 
by a cooling jacket, and having a central cooling tube, 
round which revolves a spiral providc<l on the outside 
and insidi‘ w'ith scraiiers which remove the solidifying 
soap from tlie wall of the cylinder and the surface of the 
imur cooling tube rcsTiectively. The agitation may ho 
effected more thorouglily V)y making the cooling tube 
revolve in the opposite direction to the spiral. Nozzles 
are provi«led at tlie top for the exhaustion of air from 
the apparatus. — ('. A. M. 

Tnitko Statkk Patrtsts. 

Vdcrgaif for .^rovring vovL S. Wohle. London. 
V.S. Pat. 818,048, April 24, 1000. 

See Eng. Pat. 12,032 of 1U04 ; this J.. 1005, 071.- T. F. B. 

Wadtivg ponders mniainxng alkali peroxides : Vessd for 
parking and stoixng -- - . J. von Konigswarter, 
Hanover, (!<*rmany. I’.S. Pat. 818,005, April 24, lOOG. 

See Eng. Pat. 10,800 of 1005 ; this J.. 1000, 32.— T. F. B. 
French Patents. 

Clive oil; Apiaratas for noshing Ig decantation. 

V, Cocp Fr. i’al. 300,733, Hec. 21, 1005. 

The apparatus claimed compnses a battery of conical 
decantation vessels contained in a chamlier heated inside 
by a steam coil or otherwise, and ted by a single pipe 
which conveys the impure oil and the water for washing 
it. The separated liquids pass from the bottom of the 
vessels into funnels with three-way cocks cominuni<ating 
with separate pipes mteiuled for the water, the crassty 
and the pure oil respectively. — G. A. M. 

JSoap. ointment or paste for disinft cling purposes ; 

of making . \Peat tar.\ J. Kessler and C’o. 

Fr. Pat. 3fl0, 174, Dec. 7, 1005. XVUlG., page 403. 

(jIerman Patent. 

Pcsin soaps : Process for the removal of the resin colouring 

matter from . H. Schladitz. tier. Pat. 1G7,240, 

June 12, 1004. 

The process consists in adding before, during or after 
saponificHtion of the i-esin, a solution of eonimon salt, of 
such concentration that it will, together with the dissolved 
impurities, form a separate layer above the resin soap. 
For example, 100 parts of resin are saponified by 70—80 
parts of a caustic soda lye of 25‘^ B., in presence of 15 parts 
of common salt. Sufheient cold water is then adde<l, 
with constant agitation, to form a salt solution of .3"^^ — 5'* B. 
Un allowing to settle, the salt solution, containing tlie 
resin colouring matter and other impurities, forms a 
separate layer above the resin soap, and can be removed. 

—A. S. 

Xm.-PIGHENTS. PAINTS; RESINS. | 

VARNISHES; INDIA-RUBRER. Ete. 

(Continved from page 435.) 

(/l.)~-PIGMENTS, PAINTS. I 

Kermes mineral. Gabriel de la Puerta. Rev. Real. ! 

Acad, de Ciencias de Madrid, 11105, 8, 2G9. Chera.- 
Zeit., 1900, 80, Rep., 130—140. i 

A SAMPLE of Kermea mineral prepared from stibnite 
with sodium carbonate by Cluzol’s method was found 
bo contain, besides antimony sulphide, 20 per cent, of a 
mixture of sodium pyroanti]nQnia.te and amorphous 
antimony trioxide in about equal proportions. It also 


VARNISHES; INBU-RUBBER, &c. [May 31 , im* 


yielded 12*3 per cent, of water, indicating the presence of 
the sulphide as Bb2S8.3H20. 

The following modified method is recommended for 
the preparation of a well coloured product : — 10 grms. of 
finely powdered antimony sulphide, 60 grms. of crystal- 
lised sodium carbonate, and 1 grm. of st^iiim hydroxide, 
are boiled with 2 litres of water for about half an hour, 
until half the liquid is evaporated, the mass being kept well 
stirred. After allowing the filtrate t-o stand for 24 hours, 
the precipitated Kermes is filten'd off, washed free from 
alkali, ami then dried at 25“^ — 3(b' 0., and powdered. 

I Yield, about 5 grms. On acidifying the mother liquor a 
j precipitate of “ golden antimony sulphide ” ( 81 ) 2 ^ 6 ) la 
j obtained. — F. Soon. 

I Fkenoh Patents. 

; Pxgment. vith txnc hose, and process of maniifacixiring 
I same. 1). Lance and ('. L. de Joannis. Fr. Pat. 

; 3G0.215. Feb. IG. 1905. 

j The pigment consists of a mixture of zinc wliite and 
I bydrat<*d oxide of zinc, or of zinc carbonate and hydrated 
oxide, or of all three, and it is claimed that the properties 
of such a pigment, prepared as described, approximate 
to those of white lead, particularly as regards covering 
power and rapidity of drying. To prepare the pigment, 
ordinary (dry process) zinc wliite is subjected to a pre- 
liminary wet grinding in a tube-mill, m order to round 
off the edges of the angular particles, and is then mixed 
with a quantity of zme hydroxide, prepared by a pre- 
cipitation process m the cold or at a temperaturB of 
Stb — Wb C\ The jiroportious of the two f oiiipounds used 
are indicated by t wo general formula* : (1) 2ZnO + 

Zn(<)H )2 ; (2) GZnO -f Zn(()H )«, of which the first is a 
type of the composition of enamel pigments, the second 
being that of pigments suitable for matt surface paints. 
When tlie paint is required lor use ns a second coat for 
enaiiielling, and covering-power is not of primary import- 
ance, zme carbonate may be substituted tor a part or the 
wliole of the zinc oxide. The superior drying properties 
of the pigment are conferrt'd upon it by the hydrated 
oxide, which acts in a similar manner to hydroxide of 
lead, in partially saponifying the oil UKC‘d as medium 
and so causing it to dry more rapidly. — E. VV. L. 

Zinc ; Treatment of complex ores of . Industrial 

preparation of zinc sulphite, and its application to 
forming a lithojHxne \paint\ hmnng barium sulphite as 
its base. 1.,. Brunet. Fr, Vat. 3G0.517. Feb. 28, 1905. 

Zinc* pyritic ores are so himaced and the vapours treated 
with steam, us to yield zme sulphite as a main product. 
To a solution of the zinc sulphite, solution of barium 
sulphifle or hydroxide is added, to obtain as a precipitate 
a mixture ot barium sulphite with zinc sulphide or with 
zinc oxide, whicli precipitate is applicable ns a litbopoiie. 

— E. 8. 

Lakes {from azo dyestuffs] ; Procxiss of making red . 

Farbwerke vorm. Meister, Lucius und Briining. Fr. 
l*at. 300,824, March 13, 11K)5. 

SEEOer. Vat. 101,424 of 1904 ; this J., 1905, 1244.— T.F.B. 

German Patents. 

Lake.s [from azo dyestuffs ] ; Process of prejiaring red 

colour . Farbwerke vorm. Meister, Lucius und 

Briining. Ger. Vat. 105,823, Aug. 20, 1904. 

Lakes of a bright yellowish-red colour, and very fast to 
light, are obtained in the usual manner from the azo 
dyestuff prepared by combining ^-naplitholdisulphonic 
acid H with diazotised dichloroanilinesuiphonio acid, 
obtained either by nitrating o-diehlorobenzenemono- 
sulphonic acid and then reducing, or by sulphonatiiig 
3.4-dichloroaniline. — T. F. B. 

Painty vehicle ; Process for the manufacture of a . 

Norddeutsohe WollkU^mmcrei u. Kammgarnspinnerei. 
Ger. Pat. 166,663, Dec. 1, 1904. 

Colophony is saponified with a suitable metallic oxide, 
eipeciolly zinc oxide, or a mixture of zinc oxide and 
magnesia, then mixed with neutral wool-fat containing 
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a small quantity of the magnesia soaps of the woohfat 
acids, and the mixture dissolved in a suitable solvent, 
heavy coal>tar oil. The product is stated to be of 
use as a substitute for boiled linseed oil, being more 
resistant than the latter to the action of saponifying 
agents. — A. S. 

(j9.)-RESINS, VARNISHES. 

Turpentine oil : Pinem fractions of French and American 1 

li. Ahlstrdm and O. Aschan. to., 1000, 39, I 

1441—1440. ! 

French and American turpentine oils were carefully i 
fnicdionated, and determinations of density and specific ! 
rotation carried ont on a large number of fractions boiling ‘ 
betAveon 103^ and 17r/’ C. ; tlie rotation of tiie hydro- 1 
chloride from each fraction whs also meaMurtuL The i 
authors conclude that the piiiene in these oils is mixed ' 
not only with pseudopinerie, but with another or several i 
other terpenc.s, which have a rotation opposite in sign | 
to the contained pinone. Ry mixing inactive fractions j 
of American and French oils, hoiling at — lod® C, a , 

lievo-rotatory hydrr>chlori<le was prepared. The oxidation 
of different fractions hy a 1 [ler cent, solution of potassium 
permanganate gavi^ varying amounts of nopinic acid, i»ut 
little light was obtained in tins way regarding the identity 
of the new ter^iencs. The authors suggest that cynieno 
or limoriene may be present and are continuing the work. 

— C. E. F. I 

Terpenes in Finnish crude turpentine. (). Aseban. Ber., 
i‘Hm, 89, 1447— 


Rubber tree ; New , For. Off. Ann. Set., No. 8558, 

A NEW kind of rubber tree, previoualy unknown in that 
part of Venezuela, has been discovert in the extensive 
forests of the Oaura district, situated from 160 to 200 
miles to the west and south-west of Ciudad Bolivar, 
•Sample lots of the rubber produced from this tree have 
been sent to London, New York and Hamburg, and have 
realised from 3s. to 3s. Cd. per lb. This price is remunera- 
tive, as good facilities forJItansport by water exist. 
Unfortunately, as yet no ofmnent system of tapping the 
trees has been discovered, as by the method of tapping 
applied to the india-rubber trees in the Hio Negro district 
the milk docs not exude freely. The consequence is that 
the collectors fell tlie trees to be able to tap them all 
along the trunk, following in tliis respect the system 
they employ for collecting balata. This, of course, 
will bring alxnit the eventual exhaustion of the forests, 
whicli, in the case of the balata tree, is already beginning 
to be felt. [T.R.] 

liNOLisH Patent. 

Caoutchoue. giUta-pcrcha and balata : Process for the 

direct uiUisation of the. lactiferous juices of . L. P. T. 

Morisse, Paris. Eng. Pat. 7705, April 11, 1905. 

See Fr. Pat. 300,325 of 190.5 ; following these. — T. F. B. 

French Patents. 

Caoutchoue, gutta-percha and balata laiices ; Direct 

employment of for manufacture of rubber articles. 

L. MorisHC. Fr. Pat. 300.325, Feb. 20, 1905. 


The crude turpentines from tir and pine trees {Finns j 
sglvestris and Pinus aides) were distilled with steam and j 
the turpentine oil so obtained fractionated. The turjam- | 
tine oil from Pinus iibies, as grown in Finland, contains ; 
/■pinene and ]Mohal)ly /-limoncnc. hut is free from sylves- | 
treno. The oil from Pinus sghcslris ('ontains d-piiieue i 
and ^/-sylvestrciie. ' P. R. F. | 

United {States Patent. j 

Wood ; Process of tteating for the production of jmmr \ 

pulp, ter penes and re.nuous substances. (J. P. Uraigliill i 
and Cl. A. Kerr, Assignors to N. U. Mansoii, juu. U.S. j 
Pat. 817,!Hi0, April 17, 190(i. XIX., page 494. | 

(U.)-INDIA-HUBBER. &c. i 

Huhher ; Relation between specific gravity and sulphur ! 

content of mdeonised Paru . H. Ditmar. (lummi- 1 

Zeit., 1900, 20 , 733. ! 

The rubber nso<l was a tecliriical washed and dried ParA. | 
i Oiitaining 0*27 per cent. <if resins and 0-27 per cent, of j 
ash; lO-grm. samples were masticated with milk i 
of sulphur in proportions varying from 5 to 75 per < ent. | 
of the weight of rubber, and cured, in glass moulds, by 
tieating in an autoclave for 50 minutes at 145'" C\ and i 
4 to 5 atmospheres pressure of steam. The specitic gravity j 
at 10° C\ of the vulcanised samples, detenu iiied by means | 
of a pyknometer, varied from 0*834 with 5 per cent, to 
1-130 with 75 per cent, of sulphur, but not ninformly with 
the sulphur content ; it attained the value unity with a 
percentage of sulphur betw’eeii 30 and 35. — K. VV. L, 

India-rubber ; Effect of heavy magnesia as a filling 

material upon . R- Ditmar. Gummi-ZeiU, 1900, 

20 . 700. 

Paha rubber was mixed with 10 [ler cent, of sulphur and 
rising percentages of lieavy magnesia (magnesium oxide), 
ami vulcanised for 45 minutes at 145° V. under a pressure 
of 4—5 atmosphoR’s, The specimens were then tested 
mechanically. The breaking strain reaches a maximum 
at 30 per cent, of magpesia, and is throughout much 
greater than that of the same rub tier similarly vulcanised 
without magnesia. The elasticity reaches a maximum at 
25 per cent, of magnesia, and up to that point is con- 
siderably lower than that of the “ blank.” With more 
than 35 per cent, the mixing refuses to work coherently 
on the rollers.— W. A. C. 


The latex is poured on or into moulds, and is there 
coagulated by means of a suitable agent, as, for example, 
the following solution : — Beech-w'ood creosote, 2*5 grma. ; 
guaiacol, 0*5 grin. ; and ahtohol, 5(t grms. To this 
solution an amount, varying with the nature of the latex 
to be treatetl. of a solution of commercial sulphuric acid 
(25 grms. per litre), is added. ( )ne Imndred anci fifty grms. 
of tlie mixed solutions are sufticiiiiit to coagulate, steriUiie 
and vulcanise a litre of latex, the vulcanisation being 
effected by the sulpliiiric acitl. Balata and gutta laticos 
need not be vulcanised. — E. W. L. 

Rubber substitute, commonly called L{/noxync*\' New 
apfdication of the — . A. K. Bretnacher. Fr. Pat. 
390, OIK), I>ee. 5, 1905. Under Int. Conv., Jan, 12, 1905. 
(’i.AiiM is made for the use of ” Lynoxyne," prepared by 
beating oxidised linseed oil to as high a temperature as 
possible without decomposition— for the manufacture 
of articles m which its great elasticity under compression 
is of service, namely, cuslnons and buffers of various kinds. 
To utilise tlie substitute for this purpose, the mass, cither 
hot or cold, is encased in various materials such as cloth, 
leatlier or rubber. — E. W. L. 


XIV.— TANNING, LEATHER, GLUE, SIZE. 

{Continued from page 436.) 

Hieles ; Ihpilalion of hy the ” sweating ” process. 

Palmer. Bull. 8oc. chim. Belg., 1906, 19 , 280 — 281. 

! The “sweating” method for the depilation of hides 
1 consists of a superficial putrefaction, produced either 
by piling the hides in heaps wliich are covered with 
materials such as spent tan, straw, stable manure, A;c., 
or else by placing them, previously moistened with water, 
in galleries in which a temperature of 22° — 27° C, is 
maintained. In America the “ sweating ” is oonduoted 
at a temperature of 15° — 21° C., by injecting a mixture of 
steam and atomised cold water into the chambers. The 
author’s studies showed that ordinary methods of steri- 
lisation cannot be applied to operations of tliis kind, 
and he had recourse to potassium xonthate, which has 
the advantage of restricting the development of the 
ordinary putrefactive bacilli, whilst favouring that of 
I the bacteria which bring about the loosening of the hair. 
These baoteria are found in the form of rods and cocci. 
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alwavH united in colonies and which are strongly stained 
by Methylene Blue. They show relation^ips with 
Ji. mbtilin and B. nmyldmcicr. 

nie author eonelndes that the depilati<jn can be effected 
quite as well at a tetnperature of 17" (\ as at 27' T., and 
there i« less risk of damaging the hide at the lower tem- 
perature. The prejudicial action of darkness is Ic-mr to 
tic feared when depilntioq is conducted at a moderate 
teinperatun\ PotHH8ium.^antha1c does not act as an 
antiseptic but contributes^ the formation of a medium 
favourable to the tlevclopment of certain useful haeteria. 
The putrefactive bacteria are distinetly harmful. A 
mieroHco]>ic examination is of great utility in lollowing 
the course of depilntion. -J. F. If. 

Fuknch Patents. 

jA'a/hcr ; Nt fr ailifirinl — — . A. Nylvestre. Fr. Pat. 
lUiO.l.VJ. l)c‘c. 7. PiOo. ‘ 

Felt is imjiregnated witli a mixture of certain gums and 
resins hy immersing i(. at ordinary IcmperatiircH, in a. 
yireparation such as tliose desenhed below, sulqccting 
the wet mass to pressure, and, after allowing it to dry, 
passing it tiu'ough wnnii calenders. As examples iif the 
mixtiirea of gums ami resins employed, the following are 
gi^ eii : - 

No. 1. No. 2. 


Alcohol 

199 

Alcohol 

.. 1.50 


19 


. . 30 

Beir/ou) 

40 

Bcu'/oiii 

. , 40 

Saiidarac 

.... 17 

( (omme nou\ clli‘ . . 

.. 17 

Ruhlicr 

.... 2 

Bublu-r 

. . 2 

Emseed oil . . , . 

19 

Ih'iizuic 

. . 20 



J.iiisccd oil 

.. 10 


It is elaimed that llu' product oIiIiuimmI by this process 
is impermealile, supple ami unhreakahle. • E. \V. b. 

Lifithc)' ; AriijtciaJ - - H. Karle. First Addition, 
dated Nov. 17. UUF), to Fr. Pal. ,'f42,t)-2, April ‘io, 
1904 (this J., IlKM, 941.) 

A Hi'i.rTloN of halata gum in heti/ene or otlier solvent is 
employed us a himling material tor the lihrous layers 
desenhctl in I lie original s|ieeijieation. 'I'he halata gum 
may he partially rejdiuaal by other gums am) eaoutc'hom , 
The tri'ated sheets uk- then slightly tanned, ealemlere<l. 
dried, coloured and ilresserl. (Jelatiu may also he used 
as a binding inutenal. - - \V. ]'. S. 

(i ELM AN 1 ’aTENT. 

FihrovM mhKtnncvs \ leather, jiaper, tf’C.] ; Ptoci ss 

fot irate r proofing — — . ('hem. Fahr. FIdrsheim, l)r. 
H. Noenllinger. (tei. Pal. lUtl.lfoO, May 12, 1904. 
V., page 47.7, 

XV.— MANURES. Etc. 

{Pontinued from, page 430.) 

Calcium and magnesium salts ; Influence of on 

certain haepriat actions. N. Machida. Ifnll. Imp. 
('entr. Agne. Expenm. Stn., Japan, 1907, 1 , 1 — 12. 

The experiments show that the putrefaction of urine and 
peptone is retarded by calcium salts, but facilitated by 
thoac of nittgnestuni, whilst nitrification is favoured by 
magnesium earbonafe to a gr^at^r extent than by ealcium 
carbonate. Ortain puti'efactive bacteria, such as B. 
fnore.scen s liq., Proteus imlgaris and B. inycoiJes are able 
to assimilate tricaleium phosphate, tliiis indicating tlie 
poRsibility of rendering insoluble phoaphates in the soil 
available for plant food. — C. 8. 

Lime factor for the tobacco pfernt ; On the . G. 

Daikuhara. Bull. Imp. Ccritr. Agrie. Experim. Stn., 
Japan, 1907, 1, 17—22. 

Xhk original soil rontained almost identical quantiticR 
of lime and magnesia, and comparative trials were made 


with abided lime to increivse the lime factor to 2:1 and 4:1. 
The latter, which oorreaponda approximately with the 
mean ratio in the aali of various kimla of tobacco, gave 
the best results, the budding, flowering and topping 
being accelerated by twelve, nine and three days respec- 
tively. The size of the plant was increased, and the 
weight by about 43 per cent. With added fertilisers 
the highest yield was furnished by a mixture of ammonium 
sulphate, superphosphate and potassium carbonate. — C. S. 

I Magnesia ; Application of in the form of magnesium 

1 sidphate for the needs of the rice plant. G. Eaikuharn. 
Bull. Imp. Oentr. Agrie. Ex])erim. Stn. Japan, 1905. 

I. 23—29. 

, To ascertain how* much magnesium sulphate can safely 
he luiiplovcil, ns a source of magnesia, in place of magnesite 
I (which IS scarce in Japan), rice was grown in pots ot sand 
I treated with a iiiuform ratio of nitrogen: phosphoruH 
pentoxide. The rcsultR showed that in preHcnce of lime 
as carbonate (he best ratio CaOiMgO, w'hen magnesium 
aulphate is used, is 3t>:l in place of 1:1 with magnesium 
I I'Hihonate. 'I’liis applies, however, only to sandy soils. 

! Sodium nitrate is found inferior to aMiinonium sulphate, 

' ill the ratio of 40. 10(t, as a source of nitrogen for the rice 
jilant. — »S. 

I Magni.da: Jmpronmint of a soil rt lad rely deficient 
tn — - . J'. Nakamura. Bull. Imp. Contr. Agrie. 

Fkxjicnin. Stn. Jii|mn, 1907, 1. 30 34. 

; Tn a light soil containing lime and magiu'sia in the ratio 
170.11. tin* lime being to a large extent ni the torn) of 
silicate, the most fa\ouruhlc cflect on hailcy "as obtamcil 
))y adding magiicsnim sulphali* to nnshfy the ratio to 
: 7:1. the rclatm* value of tin* siilpliate to the carbonate 
' (magne.site) being tound to he about 23:1 00 ui tins instance. 

S. 

FUENfH J A TENTS, 

Phospha/i s [lit-magnesium-hydrogen phosphnii \ \ Manu- 
I fachnt of laba,<ac by means of natural phosphates. 

J. ,1. T. SchloesiiigL Fr, Fat. 390.377, Jtec. 12, 1907. 
VJb. page 47S. 

Manure ; Manufaciure of drif hy means of organic 

waste matt* rs. (k (iuntlicr. Ei. Fat. 390,479, l)ec. 
14, 1907. l iider Int. Coiiv,, Dec. 2H, 1904, 

Waste organic niatcrinls, especially woollen rags, waste 
' hair, born, teatliers, or leather, <ti.. are subjected for a 
I few mmutes. or long<*r, aeeoriliug to circinnstances. to 
the action ot a liigbly heated vapour or gus, or a mixture 
of Hueh. The [iroeess may he eornluctcd in any suitabh? 
ajiparatus, and superheated steam may he used as the 
desiccating agent. 'ITie jiroduct obtained is stated to be 
' brittle and easily friable, aud is applicable as a manure. 

- E. S. 

' Peat ; Industrial treatment of to increase its contents 

of mtrogm, in view of its application as a manure. 

' E. V. H. Ba/in. Fr. Fat. 390,484, Dec. J4, 1905. 

' The object of the invention is to prodin*e hy the aid of 
I blocks of peat, a mtriere, or nitrate-producing ground. 

I On a paved or cemented space, having a slight elevation 
on one side, to jiermit of drainage tow’-ards a determined 
i point, blocks of peat, cut to a convenient size, are stacked 
; in piles, Riirniounted hy perforated troughs from which a 
‘ liquid eontimiously flow's on to the peat. The drainage 
, passes int o a cementetl cistern from which it is contin uoiisly 
I pumped back to the troughs. The cistern is supplied 
! with urine or ammoniacal liquids, such as may carry 
j nitrate-producing bacteria, w'hich are also preferably 
I supplied to the liquid hy the addition of leguminous 
! plants. Directions are given for removal of the enriched 
i heaps of peat, and their preparation for manurial appli* 

I cation, and for their replacement by fresh heaps without 
I disturbing the continuity of the process, — E. S. 
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XVL-SUGAR. STARCH. GUM. Etc. 

{CoiUinued from page 438.) 

Bedrnnta ; Simpfi/ied filtration hi the annlyttift of . 

Nyssenfl. Bull. Soc. chim. Belg., 1906, 10, 285. 

In order to avoid large quantitieH of glass funnels and 
reneivers in the deteriiiinatiou of sugar in beetroot pulps, 
when the number of samples is very large, the author 
employs small cups of enamelled iron, ])erforated at the 
bottom. A folded filter-paper is hound round the outside 
of the bottom of each of the cups, which are then floated in 
the clarified extract of heet-pulp prepared accor<ling to the 
Le Docte method, m the special capsules or cans generally 
employed. As the solution filters upwards into the cups, 
tliese sink, and a sufficient quantity of clear liquid can be 
siphoned off for polariHutmri in a very short time. — ,J. F. B. 


Starch; Acid pruiicrfics of . K. Demoussv. Fompfes | 
rend., 19(K). 142. 933 935. ' | 

Kite starch, dcmmeraliHc<l by dilute hydrochloric acid ! 
and washed till free from cldornh', has the properties of a } 
weak acid coin])arahle willi carhonic acid anil resemhles ■ 
in this respect the other carholiydrates (see Ford and j 
(Inthrie; tliis J., J99<). ‘J2H). Jt forms compounds with : 
the metallie hydroxides, ammonia and the alkali j 
carhonates, wliieh are dissoiMuleil by water and it is also I 
cHiiulile of absorbing small quantities of neutral salts, v.g., i 
I'hloridcs of sodium and potassium, polHssium sulphate, 
copper acelati'. A’c. — F. F. A, 

s , A'vw method for the quantitative determination 
of - . A. dolles. XX III., page 509. 

Fn(;mhh Batknt. | 

Inulin : Procen,^ for the cjmipfete crtraction of , from | 

thi fnhcrclef< contain) nq if. I Be Veci his, Jlome.^Hnd ! 
A. Sam. S. (Iiorgio di Xogaro, Italy. Fug. Bat. 5323, i 
March 5, 190(5. ’ ' ‘ | 

The tuhorcles are cut into small slices and thoroughly i 
extracted u itli water at a temperature of from 80' to 85 ('. j 
in a diffusion apparatus. The extract is (lieu heated to j 
a temperature of 95 (\ to eoagulate the albuminoids, , 

filtered, and evajiorated under reilueed pri'ssure at 95 ('. , 
Tlie tinek syni]! obtained is filtered while still hot | 
through aiiima! charcoal, and the tiltrate allowed toemd, i 
when the greater part of tlie inulin separates out. After ; 
removing the diqiositcd inulm, the iiiotherduiuor is again i 
filtered through amiiiHl charcoal, evaporated to a pulp, I 
cooled and at the same time stirred, and finally subjected | 
to centrifugal actum. A further quantity '>t inulin is 
thus obtained ; as it has a slight brown i“o|our it ! 

diH.solv(‘d in a sulisequent supply of the thick syrup befori' j 
filtration. — \V. B. S. j 


p’RENf'H Patent. 


Saccharine juices ; 
Bortemont. 


Process of carbonating . K J. 

Fr. Bat. 360.743. March 9, 1905. 


B. 


The carbonating is effected in a series of closed vessels 
in which the treatment with the gas is continuous in all 
exi-epi the last. The juice enters the first vessel of the 
series and passes out, after treatment with carbon 
dioxide, from the bottom through a wide pipe oiitermg 
the second vessel at the upper level of the liquid, and so on 
through the series until the last vessel is reached. The 
iuico is admitted to the last vessel intermittently in 
fletormined quantities by means of screw valves in the 
bottom The correct degree of carbonating is then 
established in this vessel, the rate of previous treatment 
having been sueh that this degree is reached in a very short 
soaoe of time. The juice is then discharged and a further 
uWtity is admitted. In each vessel an oscillatmg 
agitator is provided in order to effect a complete admixture 
between gas and liquid. — J. F. B. 


Gbbman Patent. 

Oum ; Process for the preparation of a sohihle vegetable 

. Oerson und Bachse. Ger. Pat. 167,276, Fob. 14, 

1903. 

•Starch and substances containing starch are macerated 
with a 1 per cent, solution of caustic soda, and then 
treated w’itn an easily decomposable oxidising agent nntil 
the product, after nmitralising witli acid and W'ashingfree 
from soluble salts, is sohihlo in boiling water and cold 
alkali solutions,'— A. S. 


XVII.-BREWING, WINES, SPIRITS, Etc. 

{Continued from page 440.) 

liatleif ; Impendence of the e.rtracf yield on the proton 

content of . Slockmeier and Wolfs, flayer. 

Briuierj., 1906, \o. 13 ; Z. ges. Brauw., 19tMl, 20, 252 
- 254. 

The nuthors liave determined the extract contents of a 
large number of barleys ot the current season. Tim 
harievH were ground first in a Seek’s “ fine grist ” mill 
and were (hen finely powdi'red in a l)reef’s mill ; 26 grms. 
of the meal were tben treated exactly in tWC manner 
preserihed by (Iraf (tliiH J,, 1906, 201) for the determination 
of the extract. In a talile are given the values obtained 
for protein, extract, grading, weight per hectolitre and 
weight per 10(10 corns for oadi of tlie 34 samples. The 
results showed, on tlie whole, that tlie extract contents 
dimmish as tlie protein contents increase. T'he following 
summary of avi'rage results from tbe various groups, 
arningeil according to the protein cont ents, illustrates this 
relat ion : — 


Protfin roiiteiits i 
(dry hurley) | 

vS Hill pies, 

Mean ! 

pniteiii Cl 111 tents 1 
(dry ImrJey), , 

Moon 

extract ooutnnts 
(dry barley). 

per rent | 


I>er cent , 

per cent. 

10— n 1 

5 

JU«60 

7K.8 

11—12 1 


H-70 ; 

77-0 

12-13 1 

.S 

12-.51 I 

77-1 

t.'l -H 1 

t 

13-40 ■ 

77-1 

14-l.'» 

i * 

14-21 ! 

70-3 

uhuvi* 15 

1 1 

15- IH ; 

75-4 

.. u^ 

1 1 

10-44 ! 

73-s 

!7 

' 1 

I 17-95 j 

76-7 


I 


F. B. 

Hydrogen peroxide; The diastaiie catalysis of . 

H. van Laer. Bull. )Soc. chim. Belg,, 1906, 19 , 337 — 

361. 

It is generally agreed that the indirect dinstntic dccom* 
])OHition of hydrogen peroxide m presence of readily 
oxidiaahle reagents, such ns giiaiaciim, or AViirster’s 
“ telra-lmse.” is a distinct phenomenon from the direct 
dia.static catalysis of the peroxide which is brought about 
bv a very large number of organic tissues. The latter 
pbenomenon is generally attributed to the action of a 
specific enyyme. the catalase of Loew or reductase of 
Poxzi-Escot, wheroAis the former is regardcrl as a property 
of the peroxydases. The author has studied the Catalytic 
properties of barley, malt, liops, voast (including living 
yeast and “Dauerhefe”) and tbe juice of potatoes. 
These all show great variations in their catalytic powers. 
For malls prepared from the same barley, the catalytic 
power decreases us the temperature of cunng is increased. 
A “ Dauerhefe ” prepared in 1901 was stiU. very active 
towards hydrogen peroxide in 1905, although its 
fermentative power was completely lost. Kilned malt, 
the seeds of hops and living and dead yeaet, appear only 
to contain one catalytic enzyme which is insoluble (tbe 
a-catala»e of Loew), whilst the juice of potatoes and some 
barley contain also a certain quantity of a soluble 
catalase (/S-catalase), w'hich, however, is partly held liack 
by filtration. The temperature at wliich the catalytic 
enzymes are destroyed by heating in the moist condition 
varies according to their origin. Certain of them, c.g., in 
malt, are very much weakened even at 30*^ C,, others, 
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€.j 7 ., in “ Dauerhefe ” only h^gin to be destroyed at 
40'’ — 50® C. In all cases tlie catalases are characterised 
by a relatively low temperature of destruction, whereas 
the peroxydases are exceptionally resistant to high 
temjKTaiures. On the other hand, both malt and 
Dauerhefe,” may be heated at lOS'' C. for several hours 
in the dry state without losing the whole of their catalytic 
power. 

With concentrated solutions of hydrogen p(‘roxide, the 
catalysis, rapid at first, soon slackens owing to the 
destruction of tlu^ cHtalnse. With dilute solutions on the 
other hand, the slackening of the reaction is due to tlie 
disappearance of the peroxide, and in such cases the 
intensity of thf-s reaction increases as the concentration 
is increased. As a result ot these two opposite tendencies 
there is in each case an optimum concentration of 
hydrogen peroxide at which the catalysis is most intense, 
and wdiich vanes with the dillerent preparations. When 
the velocity constant of the reaction reaches the maximum 
point, the phenomenon follows lor a short time the 
logarithmic law of inonomolccular reactions. In all i-ases 
there is a destruction of the catalase, more or less rapid 
according to the concentration of the peroxide, but the 
variable value of the catalase thereby introfluced may be 
substituted by a mean value whicli may be assumed to be 
constant during the Avhole reaction. If tins menu value 
be considered, it is observed that the diastatie eatalyais 
of hydrogen peroxide follows the law of mass action. “ 

— J. F. B. 

Bacillus lards aeragt nes ; Action of on dextrose and 

mannitol, production of 2:‘SAtHti/l( m-fth/col and acrtifl- 
victh id rxi rhino/. A. Harden and 0. 8. Walpole. Hoy, 
8oc. 1906, 77 B., 300— 405. 

B. laclis ru rogenvs was gioAvn anat'rolneally in a medium 
containing 1 per cent, of Witte peptone and 2 per cent, 
of }iure di'xtrose in the presence of chalk. Lactic, needc, 
tuicciiiKi and formic aiids were produced along with 
ethyl alcohol, carbon dioxide and hyorogen, but only about 
twO'tbirds of tlie carbon of the dextrose were thus 
accounted for. An optn ally-aetive coloiirlcsH liquid, 
of h, pt. IHI -^IS.'L (\, was extracted from the neutral 
liquid containing the products of fermentation. This 
W'as proved to he largely :2:3-butylene-glycol. The dis- 
tillate from the culture fluid contained small quantities of 
acetylmethyloHi'binol, Mannitol yieldeil similar fermen- 
tation products, the deficit of carliou being only one- 
half of that found for dextrose. Tlie culture fluid was 
found to cotitHin butylenc-glycol and aeetylmethyl- 
carhinol. The folloiving table (selected from the author’s 
results) shows that />'. lactis at^roycncs produces more 
alcohol than B. coli communis and that tho new jiroducts 
are formed at the expense of that part of tlie molecule 
which in the B. coli fermentation yields acetic and lactic 
acids: — 


Dextnwr. Manultol. 



I B lactis 

B foil 

B lactis 

B coll 



aerogeues. 

communis. 

aerogenes. 

communis. 

Alcohol 

; 17-1 


32-5 

28-1 

Acetic acid 

) 5-1 

18-84 

2*6 

9-r> 

Lactic acid 

1 5-6 

»l-9 

8*fl 

]8-e 

Succinic acid . . . 

1 1>*4 

6-2 

H-2 

8-0 

Fomiic acid .... 

1 

(l-U 

1 -6 

3-0 

Carbon dioxide . . 

88'U j 

18-09 

36-5 

28*4 



■ 

"1_ 

tl Y. A. 

Bacteria ; Voge 

s and Proakauer's reaction for certain . 

A. Harden. 

Roy. Soc. Froc., 1906, 77 B., 424 — 425. 


CJBRT.^JN bacteria growm in a medium containing sugar 
^ive a beautiful eoBin*re<l fluorescent colour wlien potash 
IS added to the culture fluid and the tube allowed to stand 
for 24 hours. The author has show'ii (see preceding 
abstract) that B. lactis aerogenes grown on dextrose forms 
Rcctylinethylearbinol and 2.3-butylene-glyeol, neither of 
Fhieh substances produces the characteristic fluorescent 
coloration with potash alone, but, when peptone water k 
also added, acetylmethylcarbiool gives the reaction after 


24 hours, the coloration being produced at the open end 
of the tube. Diacetyl yielck the coloration in a few 
minutes. Voges and Proskauer’s reaction is thus due to 
the formation of acetyl methylcarbinol, oxidation of this 
in presence of potash and air to diacetyl, which then 
reacts w'ith some constituent of the peptone water. 

— E. F. A. 

Yeast juice : Alcoholic ferment of . A. Harden and 

W, J. Young. Roy. Soc. Proc., 1900, 77 B., 405—420. 
The total fermentation produced by yeast juice acting 
on excess of dextrose is doubled by the addition of an 
equal volume of the boiled juice and a further increase is 
pro<luced when a greater volume is added, tlie sugar con- 
centration being kept constant. The constituent of tho 
boiled an<l filtered juice to wliich tins effect is due is 
removed when the liquid is dialysed in a parchment tube, 
an inactive residue beitqj left. By filtering the juice 
tlirough a Martin gelatin filter it is possible to divide 
the yeast juice into an inactive residue and a dialysate 
which, although itself inert, is capable of rendering this 
residue active. 

A comparisun of the rates of ev’oliition of carbon 
dioxide from (1) a solution of dextrose in yeast juice, 
and (2) a suiiilar solution to which boiled and filtered 
yeast juice has been added, provtsd that two phenomena 
are concerned in the production of the incrcasea fermenta- 
tion : — 

{a) An initial rA]tid evolution of carbon dioxide is 
produced, which diminishes to a nearly constant rate, 
and wdiich is usually approximately cijual to that given 
by an equal volume of the same yeast juieo and dextrose, 
t<i w'liicli no loldition has been made. 

(6) Tlu' fermentation rate dirninisbes more slowly, so 
that flu* fermeiitatiou continues for a longer period. The 
greatiu' proportion of tlie total inerease is due to this 
secoml jmenoineuon. 

Ill the initial })eriod the extra amount of carbon dioxide 
produce*! is directly proiiortionaJ to the volume of lioiled 
3uice added. A similar well-marked initial rajiid evolu- 
tion of carbon dioxide w'hs produced on the addition of 
soluble phosphates to yeast juice. The products of 
fermentation in the yjresence of phospliates are quite 
uormul. the ratio of alcohol to carbon dioxide being 
1*13. VV'heii the fcrmentetl liquid is boiled and filtered, 
almost the whole of the phosphorus present is found in tlie 
filtrate, but it is nearly all in a form which is not prccipi- 
taUnl by ninimmiacal magnesium citrate mixture. It 
possibly exists in combination witli dextrose, probably in 
the form of a phosplione ester. 

The question as to whether the entire phenomenon of 
the fermentation of dextrose by yeast juice depends on 
the presence of phosphates has not yet been definitely 
decided. — E. F. A, 

Asporogenic budding funai occurring in and around 

hrcu'<ric,H, JI. H. Will. Z. gcs. Brauw'., 1900, 29, 

241—243. 

In a previous paper (this ,7., 1903, 814) it was shown that 
most of the asporogenic budding fungi collected in the 
brewery were entirely suppressed during the primary 
fermentation by the culture yeast. On the other hand, 
most of these fungi were capable of developing in clarified 
beer with free nccoss of air. The author has further 
investigated the inlluoneo of other races of culture yeasts 
and of tho “ wild ” yeasts, S. turbidana and IS. vaUdus. 
The power of resistance of the budding fungi was found 
to vary somewhat according to the species of yeast con- 
cerned 111 the fermentation, but in all cases the power 
of resistance was only slight. The behaviour of the 
fungi in clarified beer depends on the proportion of alcohol 
and on the relative access of air. Nearly all the fungi 
grew well in small quantities of beer, be., where the 
exposed surface bore a high proportion to the total volume 
hut only a few develoix'd in lieer kept in full bottles 
plugged with cotton wool, whilst only two showed any 
signs of growth in full bottles tightly corked. Hence 
it is concluded that, with good bottling, infection by these 
budding fungi is ot little practical moment, es|>eoially 
since, when they do develop, they appear to have no 
effect on tho fiavoiu- of the beer. — 3. F, B. 
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Saccharomycu apinilatus Morphdogitd and pKyaio. 

logical inwstigaiions on certain rarsft of . A. 

Rohling. Inaug. Erlangen; Z. ces. Brauw.. 

1906, 29 , 267. 

Thb races of apiculatus yeasts form spores on gypsum 
blocks which can bo caused to germinate, preferably in 
a medium composed of horse-dung extract and dextrose. 
Tliese yeasts are true saccharomycetos. The production 
of alcohol can be stimulated to n considerable extent by 
passing oxygen into the cultures ; at the same time there 
is a vigorous multiplication of cells. The apiculatus 
yeasts are very sensitive to the influence of chemical 
agents, f,g,, sulphurous acid and alcohol. If apiculatus 
yeasts and m ine yeasts are present togetlior in a fermenting 
liquid, initially in about equal proportions, or if the 
apiculatus yeasts are present in large uuinhcrs, the course 
of fermentation is retarded and the product is strongly 
flavoured by the unpleasant bouquet developed. But 
if the wine yeasts predominate from the heginning, the 
apiculatus yeasts are suppressed, and the fermentation 
proceeds rapidly without the development of unpleasant 
boiuiuet and with the production of relatively large 
quantities of volatile acids. — J. F. B. 

[Beer Iforf*] Extract iahlvs : The official Austrian 

E. Jalowetz. Allg. Z. Bierbrau. u. Malzfab., BKJO, 
113; Woch. f. Bran., lUOti, 28, 210. 

In Austria the extract of beer worts for excise purposes 
is determined by n normal saiicharometcr winch was 
introduced m 1888. The instrument is based on officially 
sanctioned cane sugar tables constructed for a teiuperaturc I 
of ITNVlT'r) t’. These tables show sugar values which | 
are O-IO — 0*12 per cent, higher than those of Balling’s [ 
tallies for the same densities, Un the other hand they 
agree well with the liighly accurate, official (lerman 
tables, the average ditTcrenee being only 0*017 per cent. 
Although the Austrian tables are exact, the use of the 
saecharometer eanuiit be regarded as satisfactory, and it 
sliould be replacetl by the more accurate }>yknoinoter. 
The author found difterences between the sairharomet/er 
values and the fiykriometer values amounting to as 
much as 0*22 per cent, of extract in w'orts ranging from 
8*9 to J2*2 piT cent. He also draws attention to the 
anomaly of using Bailing’s tables in the determination 
of extract m malts and the noriual tables in the deter- 
mination of extract in brewery worts. — J. F. B. 

Fluorine in alimentary products [and nine, beer, rOr.J ; 

Optical method for the detection, of . J. Villc and 

E. Derrien. XXIII., page 499. 

English Patents. 

Kilns for drying hops or the like ; Jmpts. in . H. W. 

Joyce, Hereford. Eng. Pat. 9204, May 2, 1906. 

An air-heating shaft, relatively narrow' with respect to 
the area of the kiln, underneath which it is placed, has j 
a furnace, preferably of the kind described in Eng. Pat. | 
10.988 of 1902, situated near the bottom. The products I 
jf combustion from the furnace pass through a zig-zag ; 
or spiral flue placed within the shaft, to an outlet on the i 
outside of the kiln. Cold air enters the bottom of the ! 
shaft, becomes heated by contact with the fine, and rises i 
through the floor of the kiln, even distribution being ■ 
attained by placing a deflecting plate over the top of the , 
shaft. A second current of air, heated by passing through i 
the hollow fire-bars, passes through a vertical pip© within 
the shaft, and is delivered above the maUwials ui the kiln. 

The furnace may also heat a boiler having oirculating 
pipes leading to a coil in the upper part of the shall, 
the radiation from the coil assisting the heating of the 
air.-W. H. C. e e 

Kon-inloxicMing drinks; Compounds for making . j 

J. H. Brodrick, Dudley, Worcester. Eng. J*at. 16,079, I 
July 21, 1906. ! 

The process is an improvement on Eng. Pat. 26,140 of , 
1898 (this J., 1890, 1147). One bushel of malt is steeped 
in 9 galls, of water at a temperature of 180^' F, and allowed j 
to cool to about i5tp F. The malt is then dried, its starch 


having been thus converted into glucose. The hops 
used m making the beverage are also boiled and dried. 
The malt and oops thus treated ore substituted for the 
roasted malt and hops described in the previous patent 
and with the other ingredient© are compressetf into 
tablets which are used for making the hevoroge, — W. P. 8. 

United States Patent. 

Drying apparatus for malt. E. Ellermann, Berlin, 
Germany. U.S. Pat. 817,098, April 10, 1906. 

The apparatus comprises a hollow rotatable shaft on 
which is fixed a worm conveyor surrounded by a per- 
forated cylinder concentric with the shaft. A number 
of concentric heating coils are arranged without the 
cylinder and the whole apjiaratus is encTosod in an outer 
cuHiiig. The mult or other material to be dried is fed to 
the inner cylinder at one end, is carried along by the 
conveyor and returned again through the annular space 
helween the coils and the outer casing, — W. H. C. 

Fkengh Patent. 

j and fermented liquids; Sulphitation of by 

known quantttiis of sulphurous acid. J. Labordc, 
j Fr. Pat. 300,838, Dec. 11, 1905. 

j A(’<*oki)In« to this invention a known quantity of wine 
in 0 cask is treated with r known quantity of liquid 
Hulphiir dioxide, winch is contained m a cartridge or 
metallic bottle. The cartridge is insorteKl in a perforated 
cylindrical caHing which carries a punch attached to a 
piston at the bottom. The case containing the cartridge 
IS dropped with some force into the cask of wine. The 
shock of the jiistoii striking tlie bottom forces the punch 
through the l(*ad cap of the cartridge ; the sulphur dioxide 
1 ‘Hcapea in tin* gHseous form and is distributed through the 
jicrtorations m the casing. — J. F. B. 

I XVra.— FOODS; SANITATION; WATES 

PURIFICATION, & DISINFECTANTS. 

[Continued from page. 440.) 

(A.)-FO()DS. 

I Cocoa ; Lkterminahon of jiU in . Tschaplowitz. 

J XXllI., }»age 500. 

I Fluorine in alimentary products [and wine, beer, <fcc.] ,i 

j Optical method for the detection of . J. Ville and 

' E. l>errien. XXJII., page 499. 

Enuush Patents. 

I Bread making; Yead stimulant or nutrient for use in 
— L. Fink, Berlin. Eng. Pat. 27,081, Dec. % 
1906. ' 

A yeast stimulant is made of a mixture of 20—26 parts 
of calcium citrate, 60—70 parts of calcium hydrogen 
phosphate and 6—20 parts of potassium hydrogen 
tartrate; 10^ — 16 parts of the above mixture are mixed 
wnth 36 40 parts of sugar. For bread-making, one part 
oi yeast is mixed with water at a temperature of 6(r C., 
and 1*6 parts of the above mixture are added. After 
a short time the liquid is mixed with the usual proportions 
of flour and water. Fermentation is stated to ^ com- 
plete in 10 — 20 minutes.— J. F. B. 

Alimentary product from Iceland lichen [Cetraria i^ndicaY 

Process of producing an . B. Hansteen, Aas! 

Xorway. Eng. Pat. 5195, March 3, 1906. Under 
Int. C’onv., March 7, 1906. 

The lichen is first washed and cleaned by means of hot 
water, and then boiled for at least 20 minutes with a 
16 per cent, solution of alkali carbonates, the mixture 
Wing stirred continuously. After the alkali solution 
has been filtered off, the material is ropeate^y boiled 
and washed with water until the washings are oolouiless. 
salt is added and the product ptessed and iterilieed. 

-W.P.S. 
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Frhncti Patents, 

Ccrcaf/f ? Treatment of IBJmchiyxg] . Nonlykc and 

Maruion (^o. Fr. Pat. 1359,771, Fob. 1, 1905. 

The cereals are subjeoU'd to llie action of the gas rcaulting 
from the passage of anmioiiia gas over metallic oxides, 
Bueli as cop}»er oxide. ~W. P. K. 

Flour \inf<'rior]\ l^rnresfi of rendering moye smtalde 

for baking pnipoiicfi. K. F. C. Merelle. Fr. Pal. 
3«(M4-2, Fed). 14. 1905. VV. P. S. 

Flotr wbi<‘b luis dctenorattsl on account of fermentation, 
Ac., may be nuidcred lit tor bread-making bv lu'ating it 
to a temperature ot trom 90 to 80 (*. in a elosi'd vessel, 
BO that there shall be no loss of moi.sture. This treat lufuit 
is stated to alter the eompositiou of tlie gluten of the 
flour, the gdiadin la-ing (on\crted into glutenin. -W.I’.S. 

Blood and fluid e.itraetu of (iu^mw ; /bori'‘:> for 

dcsicrfitniq . J. )’. llatmalviu'. Fi. Pat 390,800, 
Nov, 17, 1905. I ruler Int. Conv., Xov. 18, 1904. 

See Eng. Pat. 25,077 of 190 1 ; this J., 190.5, 1319. — I’.F.H. 

Fieh vrJrnrl fret finm oil : Mnnujaei uxe of . P. 

Jlagen. Fr. J’at. 359,952. No\. 30, 190.5. 

Fish, preferably hei-rings. are cleune<i. washed and ground. 
The mass is then boilerl with water in tl’.c jiroportuui of 
1:100 and tlu' extiact strainetl to remove hoIuI niattciH. 
The turbid solution is now heated with the addition of 
beef or mull on iai, 5 per <‘ciit. ot the latter being adih'd 
for luu'h I p<‘t ci'iit ot tish oil in the solution, (hi eoolnig, 
tlie animal fat s(«parates out, eari’yiiig with it all the hsh 
oil. Aft(‘r removing the iattylayei, tlie aqueous extraet is 
evaporated to a jiaste in the usual manner. — W'. P. S. 

Milk and milk produets. Process foi tht d( siecation of 

, («. A. Kammermnnn. Fr. J’at. 390.3.58. i)«'e. 

1 2, 1905. 

n'lfE milk, or a mixtiiie of the latter with sugar, eone<>, 
wieoa and the hke. is partially evaporated m open xessels 
<ir umiiT reduc'd piessuie at a temperature below JOO' 
The eondeiised pioduet is then dried on rotating 
eyljiidej'.s heated tc» a temperature below 100 ('., and i.s 
finally powdered,— \V. P. S. 

Geioian Patent. 


8eynag& ; Apparateaa for the nvtomeUie destruction or 

bacterial treatment of , nyid for the 'fyurif cation of 

effluent, or residual liqyiids. V. Bordigoni, Paris. 
Eng. Pat. 24,332, Nov. 24, 1905. 

The apparatus consists of a tank divided into four 
elianiheTH ; two of the latter are closed and the other 
two onen to the air. The sew ago is delivered into the 
first elosetl <*hamber, wbicb is divided into throe com- 
partments. Two of these are comparatively small, ami 
serve for the mteriiiittent reception of tlie sewuige, whilst 
the third compartment extciuls under the other two. and 
ia separated from the same by perforated partitions. 
After passing through these compartments tlie sew'age 
passes into the bottom of the second chamber, which is 
lifted with balUc-plates. and thence into the lii-at open 
ehamber, entering at the top. This charnher is divided 
into (vv<» compartments separated by a partition per- 
forated at the liottom ; tlie second of tlicsc compartments 
is partly filled with blocks of limivstoiic. 'fbi' sewage 
linally passes mto the last chamber, wbicli contains a 
M'lies ol small tanks placed one above the other, each 
tank being tilled with oxidising materials and divided into 
parallel compartments. tipiimg Inicket discliarces the 
sewage alternately into the compart ments. After traversing 
these layers the iujnul fiow.s into a recejitaele, where it 
is treated with a mixture of permanganate, calcium 
chloride, and bisulphite, before being discliarged. (See 
also Fug. Fat. II, 900 of 1904; tins , I., 1904, S33.) 

— W. F. S. 

Fniteu States Fatentm, 

Siirage; .i ppayatus for ti < tding . M. van B Smith, 
New York. F.S. Jhit. 817,999, April 17, 1909. 

An endh'ss haml. eom})osi‘d of se^iarate Hheet.s of wire- 
cloth. the inesli of the outer layer being so tine as to 
pr<*v(‘nt watiu under normal lomlitions passing llirongh 
It. »s mounted ni two hmi/onin! “ rims,’' A number ot 
rollers are ])la<'ed in contact with tlie nude;* siirfacM* of tlie 
ujiper part of the hand so as to draw the water tlirongh 
tin* hand and ilischarge tlie same. Means aia* proviih'd tor 
cleansing the liand a< its lower part from the solul portions 
of the sewage, a jet, of water nmlcj' high pressure serving 
this purpose.- W. F. S. 

Ihsidling apparatus \jor u'>iter\ L. Kleit/., Glueago, III. 
Assignoi to E. i\’agner, La Fayette, Tml. U.S. Pat* 
818,831. April 24, 1999. 


Product, for baking },vrposty, consisting of albumin and 

casein; Pronss for the pnpaiation of a . Gehr. 

Schredclseker. tier. I’at. 199.849, Jan. 29, 1995. 

The process claimed is an improvement on that described 
in tier. Fat. 193,159. and consists in adding lupnd yolk of 
egg to skimmed or separated milk, either shortly before 
the addition ot rennet, or after coagulation of the casein. 
It is stated that tlic baking aiul other properties of the 
product aie improved.— A, S. 


3’he I'iaim is for a boiler or still, tlie vaponr-jiipe of wliieh 
is eonneeted by bends and a sliding joint to the ujiper end 
of a veitieal eoiidenser-lnhe. The latter is surrounded 
by a condenH(‘r-eahmg through which the cooling w'atcr 
flows and from W'hieh the still is h'd by a pijic having a 
coujihng joint so that the still may he disconneeted when 
required. 'I'lie still is siijiported by a separable hrai'ket 
atiaelicd to the outer side of the condenser-easing, 

-\V. H. C. 

German Patents. 


SANITATION ; WATER I’FKIFK 'ATION. 
Enomsh Patents, 

Smoke and fumes from ref use-dest raging furyiaces and 

the like ; Coytsuyn [Aion of the . H. Fairbrother, 

London. From the Decario Manufacturuig (.’o., *S. 
Minneapolis, U.S. A. Eng. Pat., 18,915, Sept. 19, 1905. 

The smoke from the destruetor furnace passes through 
openings into a gas-consuming chamber, ami thenco 
dowm R hue, provided with a water-tank at its bottom, 
into a secondary furnace. The latter consists of two 
separate lires, the upper one having a down-draught. 
Alter passing this furnace the fumes are led upwards and 
over a partition, then downwards over the surface of 
water contained in tanks, a stream ot water falling into 
‘the tirst tank forming a sheet through which the tumes 
must pass. The washed gases finally enter the ohimney- 
shaft.— W. P. 


IFoF'r ; Apparatus for the chcynicnl, mechanical and 

biological purification of . F. W. Diinkelberg. 

Ger. I’at. 105 414, Aug. 9, 1994. 

The apparatus consists ossontially of two concentric 
cyimders witli a filtering layer between. The outer 
cylinder has at the top a flange or rim projecting inwardly 
and forming a distnhuting channel for the water. To the 
inner surface of this outer cylinder is affixed a series of 
metal lubes having fine perforations and filled with 
siifierposed short tlrain pipe's of earthonwai‘e or the like, 
the upponnost pipes projecting into the distributing 
channel. The water deposits its coarser suspended 
particles in the distributing channel and then flow's 
tlirough earthenware pipes and perforations in the metal 
tubes to the filtering layer, and, finally, through narrow 
slits into the inner collecting cylinder. The clayey 
impurities and dissolved salts are stated to be retained to a 
largo extent by the earthenware pipes, whilst organic 
impurities are destroyed by bacterial notion during the 
passage through the filtering layer. — A. 
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Settling-tank especially for drain-water, P. Heyor. 
Ger. Pat. 165,406, Dec. 11. 1904. 


chamlwr may con«ittt of a bundle of tube* heated 
externally. — J. F. B. 



'L’he tank if» provided with a partition, h, dividing it into 
two compartments, A rind li, in wliich the water flows in 
opposite direetioiiH, ns shown by tiie an-ow's. Tlie wall, 
d. of the tank, opposite the tnrnim? j)oint. p, of the current 
of water, lian only a slight inclination and the eioss-He<-tion 
of the tank at this part is increased, in order to retard the 
flow of the water. Tn this way the speeilically lighter 
impurities rise to the surface in the eonipartment. A, 
and are drawn off, whilst the lieavier particles collect on 
the bottom of the tank. — A. S. 

{f\ )— DTSINFKCTANTS. 

Soffiutn phi nylpropiolaie ; Jiitritricidrtl propcrtu i^ of 

Y, Kozai. Bull. Imp. t’entr. Agnc. Experim. Stn., 
Japan. 1905, 1, 09—7*2. 

A ] PEH (’ENT. solution of sodium phenylpropiolatc has a 
strong bacteiiaidal elleot in three hoiiis, except in the caMc 
of sporogeiiic bacteria, which will continue to develop 
aft(n‘ exposure to a 9 per cent, soliition tor 24 horns 
(5 per cent, in the case of W(c. V^ery little effect 

is produced by more dilute solutions, such as tVlf) per cent 
The action is due to the plienyl group and triple bond, 
and is intensified by substituting an aldehyde group for 
the carboxyl group, the development of various bacteria 
being retarded by a ()‘04 per cent, solution of phonyl- 
propiolio aldehyde.— (?. 8. 

Ekouhh Patent. 

aS'isc from resin and other malcruds \for paper-making^ 
and bye-produris [disinfectant]; Apparatus for the 

vmmtfaciure of . A. ihgUind. Eng. Pat, 14,402, 

July 12, 190.5. See next page. 

United States Patent, 

Disinfecling compound. J. W. England, Assignor to 
Smith, Kline and French ('o., Philadelphia, Pa. U.S. 
Pat, 817,160, April 10, HK)6. 

A C’OMJiiNATioN of tiiercuric iodide and lithium iodide is 
claimed. The compound is soluble in water, alcohol and 
ether, without decomposition. — VV. P. S. 

French Patents. 

Organic substance s ; Oxidation of by jHtrtial com- 

bustion. J. Walter. Fr. I*at. .360,78.5, Oct. II, 1905. 
Under Int. Conv., Oct. 27. 1904. 

Fob the partial conibustion of gaseous organic siibstanecs. 
chiefly for the manufacture ot formaldehyde, the gases 
or vapours are intimately mixed with air and steam before 
bein^ introduced into the heating chamber. Means are 
provided for maintaining constant temperatures in the 
heating ohamlier, the temperature depending on the 
composition and velocity ot the current ol gases, tlie 
quantity of steam used and the sectional area of the 
chamber. The steam acts as a diluent, preventing 
explosions, absorbing the excess of heat of combustion 
and facilitating condensation of the product. In (^e^tajn 
cases suitable catalytic agents may Ixj used. The heating 


Soap, ointment or paste for disinfecting purposes ; 

Process of making [Peat tar], J. Kessler and Co., 

Fr. Pat. 360,174, Dec. 7, 1905. 

Tar, oljtained by the distillation of peat, is added to the 
soap, ointment, ^o. — W. P. S. 

X1X.-PAPER, PASTEBOARD, Etc. 

{Continued from page 442.) 

Sulphite wood pulp waste liquors; Contribution to the 

I chemistry of . H. Krause. Chem. Ind., 1006, 

I 29 , 217-227. 

By the Mit3cherli(‘h process the wood is boiled for a long 
time at a temperature of 116' — 120' C. hy means of 
closed steam coils, whereas in the Ritter- Kellner process 
it is boiled for a much shorter lime at a ternjieratui'e of 
13tr — 13.5' U. by means of direet steam. The principal 
organic constituent of the waste lyes is tlie ealcium salt 
of lignin-sulphoiiu' acid, hut, corresponding to tlio higher 
tcmperatuie of diuchtion, the Kitt(T- Kellner liquor has 
H darker colour and contains more furfural and generally 
more sugars than the Mitsiherlieh liquor. Fehling’s 
solution IS not Huitahle for the detection of sugars in fJie 
liquors, since the lignin derivatives exert a reducing 
I action even in tlie cold. Nylaiider’s hisinuth solution, 

I how'cver. is not reduced by the lignin bodies, and can be 
[ enqiloyed for the detection of the sugars. The separation 
! of th(' sugars is best etTecteil hy evaporating the liquor 
I in ))resenee of barium carbonate to a pasty consistency, 
j mixing the product with sand, and extracting the sugar 
I hy exhaustion three to six times in succession with hot 
i 90 per cent, alcohol. The author's observations showed 
j that 111 both processes of digestion the lupiors from W'ockI 
boileil 111 the autumn contained about double as much 
sugar as those obtained in the spring. The w'aste liquors 
contain free furfural, pentosans and pentoses ; the 
lignin constituents of the liquors yiehl no furfural on 
(listiUation with hydrochloric acid. In addition to the 
IHnitosans ami ]>eiitosps. the Uijiiors contain hexosanfl 
and hexoses. Amongst the sugars present, tlie author 
has nlentifled xylose, mannose, galactose, levuloso and 
traces ol dextrose, 'riio following table shows the results 
of analyses made of two liipiors obtained in the autumn 
by the two processes : — 




Mitscherlich. 

Rltter-Kellner. 



per eent. 

per eent. 

Furfural 


(>•01 

0*02 

Pentosans 


0-41> 

0-2D 

Hexosans 


()-21 

0-49 

Total sugars 


1-48 

1 1-47 

Pentoses 


0-47 

0*41 

Mannose 


0-48 

0>48 

Levulose 


0-28 

0-25 

(Jalaetose 


0*01 

0*01 

Dextrose 



trace 


I The author has also investigated to a certain extent 
' the lignin derivatives of the liquor, (hi the addition of 
hleaehing powder to the liquor acidifled with hydro- 
I chloric acid, a (“hloro derivative was obtained, which 
i after punfication by alcohol and ether, showed a com- 
I position corresponding with the formula, ('jflHgoClSOig. 

I This and other derivatives of ligniii-sulphoiiic acid have 
I the peculiarity of being soluble in alcohol only when 
acidifled, wdiereas the presence of acid decreases their 
; solubility in W'ater. 1'he author found that on boiling 
I the liquors with dilute caustic potash, the greater portion 
j of the combined sulphur was split off, without apparently 
! any profound docorapositioii. — J. F. B. 

Enoush Patents, 

Paper; Coating and drying — . 8, Stephan, London. 
From P. V. Kolier, iWis. Eng. Pat. 7700, April 12, 
1905. 

The paper is wound off the reel and is coated on a drum. 
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the axle of -which ie hollow and non-rotatory, and com- 
municatoB with a vacuum chamber on the one hand, 
end with a perforated part of the wall of the coating-drum 
on the other hand. The coated paper then paNSOs to a 
drying apparatua couHisting of a gtack of guide rolls 
bet-woen which hot air in cirivulatod. The drying arrange- 
ment is »o ronstriicted that the toUh touch the paper on 
the uricoaled side only. After paHsing round the drying 
apparatuR Roveral times, the weh of paper reacheg the 
centre of the gtaok Bufliciently dry to bo reversed by a 
reversing guide-roll, and it then passes with its uncoated 
side uppermost to a second coating machine, and thence 
to a second drying-stack, after whicli it is stretched and 
reeled in the usual way. — J. F. B. 

Paper ; Manufacture of - — . U. Binns, South Windham, 
Conn,, U.8.A. Eng. Pat. 12,413, June 15, 1905. 
Under Int. Conv., June 18, 1904. 

She U.S. Pat. 785,704 of 1905 ; this J., 1905, 511.--^T.F.B. 

>S’tze from resin and other materials \for 'iHiper-makinq'\ 
and ht/e-prodvc4s [disinfeciant] ; Apparatus far the 

manufacture of . A. Bigland, Liverpool. Eng. 

Pat. 14,402, July 12, 1905. 

The resin, or a mixture of resin, fats and oils, is mixed 
with a suitable quantity of alkali or alkali carbonato 
and boiled in a closed vessel. The latter is provided with 
stirrers and a tube leading from the top, through which 
the gases (chiefly carbon dioxide) and volatile products 
generated are drawn off by the action of a vat uum pum}». 
The gases, &e., are passed through condensers, and a 
chamber where the liquid portion is scparatisl. 'I’he 
gases arc then pumped into the bottom of a vessel <‘oii- j 
taining water, by which a quantity of volatile oils is 
separated. Means arc provided lor collecting the gases ' 
for further use. As soon as the saponification is finished, ] 
or nearly so, the mass is withdrawn from the bottom of ! 
the vessel and pumped into a second dosed vessel where I 
the boiling is <‘ontinucd until no more gases and volatile 
matters are evolveil, the iipjier part of tlio vessel being 
provided with a pipe leading to the condenser, &c., for 
the collection of these products. The liquid portion 
separated from the gases may be used for disinfeeting 
or other purposes. — W. Jk S. 

United States Patents. 

Wood : Process of treating for the production of 

paper pulp, terpenes and resinous subdances. Q. P. 
Craighill and G. A. Kerr. Assignors to N. C. Manson, 
jun., Lynchburg, Va. U.S. Pat. 817,900, April 17, 
1900. 

Wood is “ chemically treated at a moderate temperature 
to fix the volatile acids and oils, and to expel the terpenes ; 
the solution containing the resinous subslaneoa, acids, 
&c., is then withdrawn and worked up, and the residue 
is treated first w'lth caustic soda, then with sodium car- 
bonate, and is finally bleached with sodium hypochlorite | 
to form paper pulp.— T. F. B. 

Paper pulp; Manufacture of . IVL le Normant des I 

Varannes and A. K. do Vanis, 8t. Vincent de Bhiiizat, | 
France. U.S. Pat. 818.200, Ajiril 17, 1900. 1 

See Eng. Pat. 505 of 1905 ; this J., 1900, 195. — T. F. B. I 

Gehman Patents. 

VegetahU materials of all kinds, e.g., strair, wood, d'C. ; 

Process for working up for paper-making. 

W'orschen-Weissenfelser Braunkolileii A.-G. Ger. Pat. 
100,411, Feb. 18, 1904, 

Claim is made for the application to the purpose men- 
tioned in the title of the “ sodium or potassium eompoiinds 
of creosote (Kreosotnatroii oder Kali), or similar sub- 
stances obtained in the treatment or distillation of tars 
of different origin with caustic soda or caustic potash 
solution. It is claimed that these substances are superior 
to the reagents usually employed, as they dissolve the 
encrusting substances of the vegetable materials without 
attaoking the cellulose ; and also that owing to the 


presence of phenols, the ill odour produced by organic 
sulphur compounds is suppressed. The reagents can be 
employed either directly, or preferably after dilution 
w’ith water and separation of the so-called “ neutral 
creosotes,” which interfere with the subsequent bleaching 
procoMS. — A. S. 

Fibrous substances [textiles, Uathcr, paper. J’C.] ; Process 

for wafer proofing . Chem. Fabr, Fldrsheim, Pr. 

H. Noerdlinger. Ger. Pat. 166,350, May 12, 1904. 
V., page 475. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

(Continued from page 443) 

Morphine. VII. Conversion of thebanic into codeinone 
and codeine. L. Ivnorr and H. Horlein. Ber., 1906, 89, 
1409—1414. 

CoDEiNONK, which is obtained by the oxidation of cofHne 
hy chromic acid or permanganate, is related to thebaine 
in th»^ same way as morphine is to codeine, thebaline lieing 
the inethylio ether of the cnolic form of codeinone. One 
of tho methoxyl groups of thebaino is very easil}'^ hydro- 
lysed witli the production of codeinone as the ketonic 
form. The codeinone can tiieii be converted into codeine 
by reduction. This hydrolysis takes place when thebaine 
is boiled for a short time wdth dilute sul])luirje neid or even 
on standing in the cold. Godeiuone is the primary product 
of tho hydrolysis, the conversion being analogous to the 
hydrolysis of alkyl-vinyl etheis of the alqihatu', senes, 
whicli arc split up into akohols and aldeliydes or ketones. 
The mam juoducts of the acid hydrolysis of thehainc, viz., 
theheniiie and moriihothebainc, are secondary jiroducts. 

— J. F. B. 

Ufldrovycodeme ; The sjlitting of hy complete 

viethglation. L. Knorr and W. Schneider. Ber., 1900, 
89, 1414-1420. 

Codeine yiehls two oxidation products, codeinone (see 
preceding abstract) and hydroxycodeVne. Whilst the 
former snows a close relationship to thebaiue, the latter 
presents a complete analogy to codeine in its reactions. 
Like codeine, liydroxycodeiue is very stable towards 
boiling acetic anhydride, with which it yields a diacetyl 
derivative. On complete methylation by Hofmann’s 
method it behaves like codeine. The methyliodide of 
liydroxycodeiue, on hoilmg with caustic soda solution, 
yields a raethiiie base, hydroxymethylmorphimeth\ne, 
which is split up on boiling with acetic anhydride. The 
nitrogenous product of the decomposition is ethanol- 
divieliiylamine, whilst the non -nitrogenous product is 
meihyldiacetyl-trihydroxyphemnihrene. Tho trihydroxy- 
pheiiarithrene, from which this is derived, bears the same 
relation to morphol as liydroxycodeiue does to codeine, 
i.e., one of its hydroxyls is the same as w'as attached during 
the oxidation of codeine to hydroxycodeino. Codeinone, 
when split up by boiling with acetic anhydride, yields 
3-methoxy-4,6'diacctyldLhydroxyphenaiithrene which con- 
tains, in addition to the two hydroxyls of morphol, the 
alcoholic hydroxyl of codeine. The identification of the 
trihydroxyplionanthreno from hydroxyoodcine will lead 
to the orientation of the hydroxyl group of codeine which 
is still uudotermiiied. — J. F. B. 

Essential oils ; Influence of the season of distilling and 

hybridation on the composition of same . A. Biroken- 

stock. Monit. Sciont., 1906, 20 , 352—356. 

The differences between French and Algerian oil of rue 
have been attributed to different botanical origin of the 
plants ; such, however, is not the case : the uiffereuces 
arise entirely from the different seasons in whicli the oils 
are distilled, French rue being distilled in autumn and 
Algerian in spring and early summer. Algerian rue 
distilled in sprmg gave an oil of sp. gr. 0*8446 ; optical 
rotation, ~ 4° ; freezing point, - 1 UC. ; whilst when it was 
distilled in autumn tlie oil nad a sp. gr. of 0*837 ; optical 
rotation, -f O'" 40' ; and freezing point, -f 9*7® C., thus 
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resemblinjjc the French nil fairly closely. French oil of 
rosemary is generally only consi^ewd pure when the head 
fraction (10 per cent.) ie dextro-rotatory. It ia ahown, 
however, that when rosemary is distilled at the becinninir 
of the season (April-^une), the first 10 per cent, of the 
oil distiUing oyer ie always Iwvo-rotatory ; it is considered 
highly probable that the oils contain the same amount of 
pmene at whatever season they are distilled : in spring 
it is /.pinene which is more abundant in the oil, whilst in 
autumn d-pinene preponderates, Spanish rosemary 
distilled m spring gave a dextro-rotatory oil, the rotatory 
power of which was considerably greater than that of the 
oil produced in autumn ; the Spanish oil was charac- 
tensed by its containing more terpenes than the French 
oil: the first fractions (20 per cent.) consisted almost, 
entmely of pmene. Some specimens of lavender oil 
obtained from tlie French and Italian Alps, showed a 
sp, gr. of 0*878 to 0*8829, optical rotation, - 8*^ to -fi*^* 
they contained about 50 per cent, of Minalool and 20—3(1 
jier cent, of linalyl acetate. A scries of hybrid plants was 
traced, linking the aspic and lavender, and essential oils 
were obtained from these, a series being obiained passing j 
from the true oil of aspic (sp. gr., 0*92 and -f lo*^) to ' 
the true oil of lavender (sp. gr., 0*89, an- T 30' • I 
esters, 45 per cent.) : the characteristics of these oils are 1 
given ill a senes of tables, sliowiiig the gradual incroase 
ol esters from 2 to 3 per cent, in the oil.s of aspic to 40 — 45 i 
per cent, in the pure lavender oils. It is pointed out that 
pure oils of aspic may sliow an optical rotation of - 1’ 10' I 
the first 10 per cent, of llie distillate being dextro- i 
rotatory.— T, F. Ji. j 

0((o of roiic. I.oiidon Essence (^o.’s Keport, Mart^h ! 

190(1, 9. 

An otto of rose, distilled in a sfiecial maimer in Bulgaria, I 
w-ns found to contain a Inrgi' amount of plienylethvl I 
alcohol. Its characteristics were; Np. gr. (30'/ 1.5'''), 
0*884; optical rotation, — 2'; congealing point, 18v5‘^(’. ; 

111 . pt., 19'^ (\ f content of stearoptene (m. pt. 33*5 (\), 

9 per cent.; ester value, 81 *0; alcoliol value, 230*4; 
iodine value, 157*2. The otto appears in no wav inferior 
to those free from plienylotliyl alcoliol.— T. F. ih 

Luialoe oil. London Essence Co.’s Keport March 

1900, 7, 

Skvbual samples of linaloc oil of authentic origin w'cre 
lound to be dextro-rotatory. Two typical samples gave 
the following figures :—Sp. gr., 0*8825, 0*8775; optical 
rotation, +4'’ 30', +3‘ 10'; acid value, 0*9, 1*4; ester 
value, 11*6, 9*8; refractive index, 1*4041, 1*4008. The 
determination of linalool in one of the samples bv acetyl- 
ation gave a result equivalent to 08*5 per cent.— T. F. B. 

Cardamine oik Ftnst. Apoth.-Zeit., 1905, 832. London 
Essence Co.’s Report. 

The essential oil distilled from Cardavnne atnara consists 
almost entirely of one of the sulphur compounds 
characteristic of this typo of plant. It yields a crystalline 
thiocyanate of m. pt. 134"— 136" C. The sulphur content 
of the oil agrees with the formula. C^HjoNjiS, suggesting 
that the comnound is a secondary butyl thiocyanate. 
The fresh herb contains about 0*35 per cent, of oil. 

-T. F. B. 

Co^iha oil ; African . Kline and Fenwick. Amor, 

J. Kharm. ; London Esseiico Co.’s Keport. March 

1906, 5. r , , 

The specific gravity of African copaiba varies between 
0*991 and 0*999, and the oil content between 43 and 45 
per cent. The sp, gr, of the oil is 0*928, and tlie optical 
rotation 4- 6® 45', a figure considerably lower than that 
usually given. — T. F. B. 

Phenacetin ; Adulteration of with parnchloro-acet- 

anilide. C. Mannieh. Bor. Pharm., 1906, 57. 

having tlie abnormal m. pt. 

119 “7-120 C, and containing 6*89 per cent, of chlorine, 
was found to be adulterated with 18 per cent, of para- 
chloro-acetonilide. The impurity was Wated by tireat- 


ment with ether, and recrystallising the extracted matter 
several times from boiling water. The product thus 
C., bad formula, 

and gave a bluish- violet colour when boiled 
with strong sulphuric acid.— J. 0. B. 

Parc earths ; History of the disemtry of . C R. 

Boolim. Chem. Ind., 1906, 29, 172—176 ; 189—197. 
The author gives a detailed bibliography of the literature 
relating to the discovery of rare eaVths from the detection 
of an unknown earth metal in scheclite (Schwerstein) from 
Bastnas by Cronstedt in 1751 and its isolation, and naming 
as cerium by Berzelius and Hismger in 1804. The 
bibliography is divided into the following sections:— 
History of cerito elements ; history of ytterite elements : 
history of thorium ; history of zirconium.— A. S. 

MorjMyie ; Chxractaristic colour reaction of . 

lb Radulescu. XXIIT., page 499. 

Ellujl fihjox}iMe : Characteristic reaction of . Action 

nf mnmonm on the ether and its derivatives. L J 
Siiuoii and G. (Jhavaimo. XXIll., page 499, 

Mefhtjl alcohol in formaldehyde solyitions ; Determination 

of . 0. Blank and H. Finkcnlieiner. XXIII., 

page 5U0. 

Acetone ; Determination nf . A. Jolles. XXIIL, 

page 500. 

Butyl chloride ; Exemption from duty of in Holland. 

Bd. of Trade J., May 10, 1905. 

A l)uTrn Royal Decree, dated April 9. 1906, exempts 
from import duty, subject to certain conditions, butyl 
chloride for use in the manufacture of artificial musk. 
Application for exemption must be made to the Minister 
j of Finance by the manufacturer desiring to use the 
j .substance in his factory. [T.R.] 

Enulish Patents. 

Hypnotic compounds. E. C, Clemmensen and A. H. C, 
Heitmann, Detroit, U.S.A. Etig. Pat. 7840, April 12. 

1 905. 

See U.S. Pat. 814,093 of 1906 ; this J , 1906, 392.— T.F.B, 

Oxalates and oxalic acid ; Process of making . F A. 

Feidkamp, South Orange, U.S.A. Eng. Pat. 22,226. 
Oct. 31, 1905. ' ' 

See U.S. Pat. 802,980 of 1905 ; this J., 1905, 1254.— T.F.B. 

Borned eaters and iaoborneol esters ; Production of . 

7 ’ Eondon. From Badisohe Aniliu imd 

Soda Fabrik, Ludwigshafen on Rhine, Germany. Enir 
Pat, 6606, March 19, 1906. ^ 

I*iNENE hvdrochloride is stated to be converted into a 
mixture of borneol ester and iaoborneol ester, containing 
no chlorine comDounds, by boiling, under a reflux condenser, 
with a zinc salt of an organic acid in presence of an 
organic acid. The following proportions may be used ; — 
10() parts of pineiip hydroohloride, 56 parts of zinc formate 
and 300 parts of 90 per cent, acetic acid. After boiling 
for three or four hours, the mixture is allowed to stand 
some time and the acetic acid is distilled off in vacuo. 
The residue is washed with water and distilled, the mixture 
of esters distilling over between 102" and 105" C. (12 mm.). 

— T. F. B. 

French Patent.s. 

Ethyl alcohol from acetylene ; Preparation of — — . 

M. J. A. Jouas, M. L. Desmonts, L. P. I. Doglatigny, and 
L. A. Dubose. Fr. Pat. 360,180, Feb. 15, 1905. 

Acetyienk gas is passed into a solution of a normal 
merciwic salt, causing the precipitation of mercury 
acetylide. On boiling this liquid, the aootylide decom- 
poses, liberating aldehyde and re-forming the mereurio 
salt. The aldehyde can bo reduced to alcohol by sodium 
amalgam.— F. Shdn. 
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Acelit acid jrtm acetylene ; Preparation of . M. J, A. 

JouaH, M. Ti. Depmont.p, L. P. I. Deglatigny, and L. A. 
BuboHc. Fr. Pat. 3(10/249, F«b. 17. 1905. 

Aldehyde, prepared by the method deacribed in the 
previous patent (Fr, Pat. 300.1^10 of 1905), is oxidioed j 
directly, or by catalytic agents, to acetic acid. — F. Shdn j 

I 

French Patents. | 

<i-j^‘Suhstitutnl (jlycidic csterf^ and ketones ; Synthetical j 

preparation of . G. Darzens. Fr. Pat. 300,513, > 

Feb. 25, 1905. I 

‘a-/5»Su'BBTiTrTKr) glycidic esteiB are produced by the j 
condetiHalion of aldebyden or ketones wOh an ester of an I 
acid containing a halogen or ncctyl group in the o-position, , 
under the inlhicnce of an alkali ethylate or of sodium 
amide. The reaction takes place according to the 
equation : 

K. ( Kh R' + R."('HX.(3)()('2 Hs- 
R.rR'— C:R'^( 3 )( iGoH. + HX. 

The o-/3-glycidic esters sn produced arc Kaponificil and the 
free acids arc said to be decomposed by beating with tbe 
production of ketones of the type R, R.'( 'H.(! 
and evolution of carbon dioxide. ( ertnin of these Kctoncc 
are utilisable for the production of ])crfumefl. - .1. F. R. 

('hlnroform ; 7*rf)re.'^s for preserring — , ftotn <nr and 

light and trintindlif indicahng deeatn position. J. 1*. 
Rrcteuvv. Second Addition, <lated Nov, IH, 1995. to 
Fr. Pat. :ir)3.H.5S. dune 39, 1995 (tbisj.. 1995, 19H3 and 
1254). 

The “ indicator ” may he interposed hetween the 
chloroform and tlie stojjipcr of the vessel containing it, or 
fixed to the stopper or even itself form the stopper. 
Cinnamic acid and inosite-iuono- methyl other are added 
to tbe list of preservative agents. — W. P. S. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

{Continued from page 444.) 

Dcvciopment leith diamiruipheiud in acid solution and in 
alkaline solution in presence of alkalis or their suhsiitntes. 
A. and L. Lumiere and A. Scyewetz. Bull. Soe. Franc;. 
Phot., 199(1, 22, 79. Phot. J.. 190(1, 46, 198. 

An atuieouM solution of amidol (dianiinopiienol dihydro- 
ehloricle) Requires eonsiderable developing powers when 
Huftieient sulphite is added to saturate the hydroeliloriir 
acid, notwithstanding the presence of free sulphur dioxide. 
The reducing power of the developer is much increased 
by adding just siifticient sulphite to coiiijilctely convert 
the sulphur dioxide into bisulphite : the nie-rease is still 
greater if sufficient alkali hydroxide orcarhouate is added 
to form the normal sulphite. The addition of further 
quantities of sulpliitc. even to saturation, does not 
produce an alkaline ilevcloper ; when more than 9 parts of 
sulphite are used to one of amidol, the letlucing power does 
not increase; in fact, above 20 parts to one, it decreases. 
The sulpliitc in the normal dcvcloiier may he m great 
part replaced by alkali, without diminut ion of the reducing 
power. 31 k* reducing power of the “ normal ” developer 
may be considerably increased l)y adding alkalis or their 
substitutes, particularly anuiionia, lithium carbonate and 
acetone. Tbe acidity of amidol developers appears to be 
in no way connected with their reducing }iovveis. — 3'. F. B. 

J)(t elopers ; Action of alkalis in organic . A. and L. 

Lumiihv and A. Sevow^etz. Bull. Hoc. Fraiiv- IMiot., 
1909, 22, 32. Phot. J., 1999, 46, 199. 

The three caustie alkalis (lithia, soda and potash) may be 
used, in equimolecular weights, with the same reducing 
agent, to produce dovelojjers having the same reducing 
power, but alkali carbonates and other substitutes for 
alkalib (c.g., acf«ton© or trioxymethylene) must be used in 


inueh greater quantity (see Sheppard, this J., HKlfl, 444). 
The same reducing effect can ue obtained with eoui- 
molecular weights of the various reducing agents, but 
only by adding variable quantities of an alKali. The 
following list gives the reducing agents arranged according 
to the quantity of alkali hydroxide required, metoquinono 
taking tlie least Metoqninone, motol-quinol, p-amino- 
phcnol, ;)-phenylonediamine, hydramine, pjrrogallol, 
quinol. catechol, 'mefol, eikonogen, edinol, adurol, glycin. 
With alkali carbonates, on the other hand, the order is 
somewhat different, being as follows; ; — Metoqninone, 
metol-quinol, metol, pyrogallol, eikonogen, adurol, edinol, 
quinol, catechol, glycin. Incomplete solution was 
obtained with p-arainophcnol and hydramine, and 
p-plieiiylcnediamiiic is not included in the list, since it 
most probably combines with the hydrohronuc acid 
hherateil before the latter decomposes the sodium 
carbonate, uiul tlie bydrohronmlc thus formed is not 
decomposed by alknli oarbemah*, but only by alkali 
hydroxide.— T. F. B. 

Gelatin: The "'tanning" of during dcrtlopjnenf, 

fspicinlly u'ith “ pgro" \ pyrogallol]. A. and L. Lumiere. 
Pnt. J. 'Phot., 1999, B3, 285— 2s9. 

It is generally considered tlnd py»‘oj:al]ol tlevcloper" alone 
i possess the projierty of rendering gelatin insoluble during 
(h'vclopment. Wben gelatin or ii negative dcvcl(*ped by 
another developer is immersed in a pyrogallol developer, 
no “tanning’' oe(‘urs after an bonr, but after several 
days, with access of air, both biM'oine insoluble. Aoueous 
sorutioiis of jjyrogallo! and other flevelopers hav'e no 
tanning action on gelatin after a month's immersion, even 
w'lth access of air. hut soliitHms containing alkali car- 
bonate and sulpliitc, when air is present, all produce more 
or less tanning : in absence of air no tanning occurs, 
(^mnone is the cause of tins tanning action, a 9*5 jier cent, 
solution rendering iiclatin insoluble, even with evclusiou 
ot air. It thus ap^iears to be tbe pioperiy of tbe pyro- 
gallol developer of rajndly absorbing ox> gen, w hich favours 
tbe tanning of gelatin. It is probable that the oxidation 
products formed during development with other reducing 
agents than pyrogallol are deeomposetl by the sulphite 
1 pre.sent, and berice cause no tanning under the ordinary 
i contlitions. — T. F. B. 


English Patent. 

Gelatin emulsion papers ; Manufacture of sensitised . 

L. Robicsek, Vienna. Eng. Pat. 7993, April 11, 1996. 

Bee Fr. Pat. 353,349 of 1995 ; this J.. 1905, 1031.— T. F. B. 


1 French Patent. 

I Photographs in colours; Production of and poly- 

j chronic screens for use therein, C. L. A. Braaseur. 
j First Addition, dated Oct. 24, 1905, to Fr. Pat. 349,742, 

I Dec. 30. 1904. 

! A SHEET of glas.s, to wliich a layer of sodium silicate Ima 
! been applied, is coated with a very thin film of bichrornatod 
j gelatin, dried, and coated with a layer of coUotlion 
contanimg a .nolvent common to the nitrocellulose and to 
the gelatin {e.g., glacial acetic acid), in such a quantity as 
to firuiiy cement the t wo layers together. 33ie whole is 
now ex[iOHed to light, W'ashed with water, and a sensitive 
collodion layer, containing the necessaiy colouring matter, 
is applied to it. 33ie plate is then exposed beneath a 
negative, fixed (or devclo|)ed and fixed), and again coated 
with further sensitive collodion layers and treated as 
before to supply the otlver colours. (See Eng. Pat. 21,210 
! of 1904; this.)., 1905, 1190.)— T. F. B. 


German Patent. 

Dyestuffs of the cyanine series ; Process of prepuHng 

sensitising . Meister, Lucius und Bruning, Ger. 

Pat. 167,770, May 20, 1903. IV., page 471. 
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{Continiied from page 445.) 

Bursting of M.LE. Report on the to the 

Minister of Defence, Victoria. By C. W. Hake and 
T. B. Lyle. 

A NtTMBiB of rifles having burst whilst being fired, the 
authors wore requested by the Minister of Defence to 
enquire into the cirourn stances, and if possible to ascortain 
tho cause of the accidents. Previous to this, the New 
South Wales Military Board and a Victoria Military 
Board hod held enquiries, and although, on the whole, 
their reports were of a negative character, a certain 
amount of suspicion had been thrown on the desim of the 
M.L.E. rifle. The accidents hod been ascribed hy them 
to the presence of flaws in the cartridge oases, on tho 
strength of the base of which, they supposed, depended the 
direction which the force of explosion would aotualljr 
take. It is shown, however, that the so-called “ flaws, 
were effects which might be produced in any cartridge 
case on firing, especially with excessive pressure. 

In the reports of the evidence taken by these Boards, 
it is shown that one of the rifles still contained a bullet, 
although a bull’s eye had been registered on the target 
at which aim had been taken. Examination showed that 
this extra bullet in some instances hod still remained in the 
cartridge case, that it had never engaged the rifling of the 
gun, and that its base hod been deformed by fusion. 
Moreover, there were distinct marks where the bullet 
had been stabbed. Those facts suggested to the authors 
the possibility of there having been two bullets in the 
original cartridge. Calculations showed that such an 
occurrence would resiilt in excessive pressure witliin the 
explosion chamber, and a burst might be expected, 
although the foremost bullet might be ejected. 

In order to test the “ two-bullet ” theory, cartridges 
were made with an additional bullet inside the brass case, 
both upright and reversed. The latter, on firing, burst 
the rifle, whilst the former severely strained the bolt 
action. In tho burst rifle, the effects were identical with 
those produced by the accident. A quantity of the 
ammunition which caused the accident wjuj accordingly 
procured, and on examining it, over 100 double-bulloted 
<’artridg<is were found. The original cause was finally 
traced to an automatic machine by means of which the 
cartridge had been “ bulleted.” 

It is pointed out that the error would have been avoided 
had some system of weighing the filled cartridges been 
Uhed, and also by a more accurate system of gauging, 
since the faulty cartridges were all found to bo too high to 
gauge. — B. J. S. 

Citrous acid ; Oxidation of by hvdrogen peroxide. 

DeterminxUion of nitrate in pre»cnce of nitrite. [Deter- 
minaiion of nitrogen in nitrocellulose. \ M. Busch. 
XXIII., page m. 

Beat-test papers ; Supply of . Home Office Circular, 

^ May 14, 1906. 

This circular, which is issued by the Explosives Depart- 
inent, states that, in consequence of certain applications 
tliat have been mode for the supply by Dr. Dupre of heat- 
tost papers, it has been decided that these papers will be 
auppfied to any firm desiring to obtain the same, at a 
pi-iuj of 10s, 6d. per thousand. It is necessary that heat- 
test papers should be kept for on© month Iwfore being 
issued for use. and it is, therefore, desirable that require- 
ments, if any, should be notified one month before the 
papers are required. In accordance with the heat-tost 
memorandum, the papers should be kept in the dark, 
and will remain good for six months or more, but should 
be tested from time to time in the manner described. 

EjroLisH Fatbnts. 

Smokeless ponders ; Impts. in . A, T. Cocking and 

Kynoch, Ltd., Birmingham. Eng. Pat. 15,564, July 20, 
1905. 

Thb object of the invention is to produce a propellant 


having good ballistics, which on combustion produces a 
solid re^due which will act as a lubricant ana neutralise 
the acid pr^uota of oombustlon. The explosive is made 
by incorporating nitroglycerin (30—40 parts) and nitro- 
cellulose (50—00 parts) with 2*5 parts of vaseline, and 2*5 
parts of olive oil, tne latter being used to lower the tempera- 
ture of explosion. 

A carbonate of an alkali or alkaline-earth metal, or a 
salt which on combustion will produce a carbonate, is 
also introduced. In practice, it has been found best to 
use a mixture of a barium salt, sufficient to give 2*8 parts 
of barium carbonate, and a potassium salt sufficient to 
give 0*55 part of potassium carbonate ; thus, 0*9 part of 
potassium tartrate may be used together with 4*0 parts of 
barium tartrate. The explosive is finally manutaotured 
in the form described in Eng. Pat. 12,892 of 1905 (this 
J., 1900, 337).— B. J. S. 

Steel guns i Protection of from the erosive effects of 

cordite and similar gases. G. C. J. Topp, Eng. Pat. 
12,635, June 19, 1905. XIB., page 484. 

United States Patent. 

Explosives ; Process for compleidy exploding High . 

H. von Dahraen, Vienna. U.S. Pat. 818,939, April 24, 
1906. 

The invention consists in the use of a mixture of lead 
peroxide, sulphur, carbon and potassium nitrate as an 
exploder for high explosives, such as picric acid and gun- 
cotton. 

The exploder is either mixed with tho high explosive 
or enclosed in a tube and inserted into it, firing being 
effected by means of a gunpowder fuse. — B. J. S. 

Fkbnch Patents. 

Explosives; Process for the production of new military 

ard mining . Dmamite Nobel Soo. Anon. Fr. 

Pat. 360,787, Oct. 17, 1905. Under Int. Oonv., Nov. 9, 
1904. 

DicvANDiA.wrDiNB, guanidine nitrate, nitroguanidine and 
nitrosoguauidine may be used as cooling agents in pro- 
liellants, and result in lower temperatures of explosion 
without loss of ballistics. Thus 25 parts of nitroguamdine 
may be incorporated with 45 parts of nitroglycerin (or 
nitrobenzene) and 30 parts of nitrocellulose. These 
compounds may also be mixed with picric acid, and thus 
give powerful explosives which are not sensitive to shook. 
The following mixture is given : 30 — 80 parts of nitro- 
giianidine, 0 — 20 parts of potassium nitrate, 20 parts of 
picric acid, 0—40 parts of ammonium nitrate, 0—10 parts 
of dinitrotoluftuo. Manganese dioxide, aluminium and 
nitronaphthalene may also be introduced, and the mixture 
may be protected from moisture by adding resin or shellac. 

To prepare nitroguanidine, dioyandiamide is converted 
by dilute sulphuric acid into dioyandiaraidine, and the 
resulting solution, after precipitation with barium car- 
bonate and ffitration, is boiled for a long time and 
evaporated. The guanidine carbonate thus obtained is 
nitrated with a mixture of fuming nitric and fuming 
sulphuric acids, — B. J. 8. 

Explosives ; Method and apparatus for measuring the 

velocity of detonation of , H. Mettegang. Fr. Pat. 

359,805, Nov. 27, 1905. 

In order to measure the velocity of detonation of an 
explosive such as dynamite, a modification of Siemens* 
^paratus for measuring small intervals of time is used. 
The apparatus consists of a series of induction coils, 
Bi, B*, B*, with one secondary terminal of each, ooimeoted 
to a revolving drum, F, coated with lampblack. The 
other secondary terminals are oonnectod with a series 
of bright metallio points, E^, E*, E®, which are placed 
close to tho surface of the drum. The positive le^s of 
the primary of each coil are made to cross the charge of 
explosive, A, the velocity of detonation of which is required, 
and may be connected through a resistance of electric 
lamps, D, to a main circuit. At the moment the cinrrent 
in the jwimary is interrupted, a stream of sparks is set 

a 
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up in tho iwcondary, which impinge on the black surface 
of the drum. By this means the time required for the 
explosive to bum, from the point at which one primary 
wire crosses it to the next, is recorded on the drum. 

-B. J. S. 

Explosives ; Manufacture of ammonium nitrate — — . 

Q. Reschke. Fr. Pat. 300,349, Dec. 12, 1905. 
Ammonium nitrate can be utilised for fire-damp explosives 
by mixing it with a quantity of carbonaceous matter 
greater by I per cent, than the amount required to give 
carbon monoxide and hydrogen as products of explosion. 
If requirc'd, a nitro-body, except nitroglycerin, may also 
be added, in quantity greater by 3 per cent, than the 
amount necessary to give carbon monoxide and hydrogen. 
Suitable mixtures are as follows: — (1) Turmeric, 40*8 
per cent. ; ammonium nitrate, 69*2 per cent. (2) Sugar, 
35 per cent ; ammonium nitrate, 65 per cent. (3) 
Dinitrobenzene, 1 per cent. ; fennel flour (farine de 
fenouil), 30 per cent. ; ammonium nitrate, 69 per cent. 
(4) Dinitrobenzene, 1 per cent. ; naphthalene, 12 per 
cent. ; ammonium nitrate, 87 per cent. 

The process of grinding should be carrieil further than 
with ordinary ammonium nitrate explosives. By varying 
the proportion of carbonaceous matter, explosives of any 
reqmreo degree of power can be obtained, which are 
cheap and not deliquescent. — B. J. S. 


XXIIL— AMALTTICAL 0HBM18TBT. 

{Continued from page 446.) 

INORGANIC— Q UA NT IT A TI VE. 

Zinc ,* Titration of — with potassium ferrotyanide. 
E. Murmann. Z. anal. Chem., 1906, 46, 174—181. 

The author has investigated the magnitude of tho errors 
which occur in titrating zinc with potassium ferrooyanide, 
using a uranium salt as indicator. He finds that the 
presence of large quantities of salts, in particular am- 
monium chloride, only slowly increases the amount of 
ferrocy^ide required by a given quantity of zinc solution. 
Increasing qiiantities of hydrochloric acid similarly 
increase tho ferrocyanide necessary, but the acid cannot 
be used in larger quantities than 20 c.c. to KK>— 150 c.c. 
of liquid. To avoid the presonce of nitric acid it is advis- 
able to use uranyl chloride instead of uranyl nitrate as 
indicator. Zinc salts and potassium ferrocyanide can be 
titrated directly, using the uranium salt indicator in the 
solution instead of the more lengthy drop test method. 
The solution is maintamed almost boiling, excess of 
ferrocyanide is first added, giving a brown coloration 
and the solution is then titrateil back till this changes to 
blue grey, tlie transformation being quite sharp. Molyb- 
denum and tungsten salts were fomid to be unsuited for 
use as indicators. — E. F. A. 

Cadmium ; Determination of , in a volatile or organic 

salt. H. Baubigny. Comptos rend., 1900, 142, 959 — 
901. 

If the solution to be treated contain a chloride or bromide, 
the author’s method (this J., 1906, 394) is no longer 
applicable, because the sulphide obstinately retains 
traces of chloride or bromide, which are volatili^d during 
the incineration of the filter. In such cases, after thorough 
washing, the sulphide is rinsed off the filter, allowed to 
settle out, and the washings (almost free from sulphide, and 
practically free therefore from contained halide) decanted 
through the filter, which can then be incinerated 
without loss. The sulphide is next added, and the 
conversion into sulphate proceeded with. 

In the case of organic salts there is no difficulty. To 
the solution an excess of sulphuric acid is added. If 
the organic acid be insoluble, it is precipitated and filtered 
off ; if soluble, its presence in solution does not interfere 
with the carrying out of the process as described. — J. T. D. 

Nickd ; Quantitative determination of small quantities 

of in organic substances. H. W. Armit and A. 

Harden. Roy. Soc. Troc., 1906, 77B, 420—423. 

The method may bo divided into throe stages— (1) 
incineration, (2) separating and (3) estimating: 

Ashing. — The substance is evaporated to dryness in a 

E oroelain crucible over a water-bath, further dried by 
eating in a hot air oven or with a Bunsen flame, burned 
over a Fletcher burner and incinerated in the blow-pipe 
flame. The ash is evaporated to dryness on the water- 
bath with 10 c.c. of pure hydrochloric acid, tliis process 
being repeated, and is then extracted with water con- 
taining a small amount of hydrochloric acid. 

Separation. — Tho iron and the phosphates are first 
removed by precipitation with excess of ammonia and 
filtration, ana the process is repeated three times, the 
precipitate being redissolved each time. The method of 
procedure varies somewhat according to tho tissues 
investigated. Tho united filtrates ore evaporated, the 
residue dissolved again in dilute hydro<fiilorio acid and 
saturated hot with sulphuretted hydrogen. The filtrate 
from the precipitated sulphides is evaporated to clr 5 me 88 , 
redissolved in water and the nickel precipitated with 
pure sodium hydroxide. The nickel oxide is washed, 
dissolved in hydrochloric acid and the solution made up 
to a definite volume. 

Estimation. — The best results were obtained using 
a-dimethvlglyoxime, which forms a scarlet red compound 
with nickel in presence of ammonia, as a ooloriraetrio 
indicator. To a few o.o. of the nickel solution 0*5 c.c. of 
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ammonia and 0*5 c.c. of dimethylglyoxime are added, 
and after development of the colour the whole is diluted 
to 30 C.C. and compared with standards. The method 
ha« the advantages over the ammonium sulphide method 
that small traces of iron do not interfere with the final 
colour, smaller quantities of nickel con be accurately 
estimated and it is easier to work in a bad light with the 
pink than with the brown coloration — E. F.A. 

Nitrous acid ; Oxidation of hy hydrogen peroxide. 

Determinaiion of nitrate in presence of nitrite. \T)cter- 
mination of nitrogen in nitrocellulose.] M. Busch. 
Ber., 1906, 89, 

Nitrous acid in ncid solution is oxidised quantitatively 
and almost insttuitaneously to nitric acid by hydrogen 
jicroxido at fi0 ‘ — Kf C. The nitric acid may be determined 
gravimet rically as nitroinnitrate (sec this J., 1 905, 291, 458, 
638). For the determination of nitrite by tins method, 
n quantity of the substance containing 0*1 — 0*2 grin, of 
nitrite is dissolved in about 60 c.c. of water, 20 c.c. of a 
3 })cr cent, neutral solution of hydrogen peroxide are added, 
and the mixture heated to 70° C. ; 20 c.c. of pure 2 per cent, 
sulphuric acid are then introduced at the l>ottom of the 
containing vessel, by means of a dropping funnel, the 
liquid is ueated nearly to boiling, and the nitric acid 
precipitated by 12 c.c. of nitron acetate solution. 

For the determination of nitric acid in presence of 
nitrous acid, the latter is determined iu a portion of the 
solution by titration with permanganate. In another 
portion the nitrous acid is oxidised by hydrogen peroxide, 
and tlie total nitric acid is then determined as nitron- 
nitraU*. 

The author also gives a preliminary note on a new 
siiethod for the determination of nitrogen m nitrocellulose. 
By boiling nitrocellulose with caustic alkali solution in 
presence of bydrofjen peroxide, the whole of the nitrogen 
18 obtained in the form of nitrite and nitrate. On acidity* 
ing the solution, the nitrous acid is oxiilised by the hydro- 
gen peroxide, and the total nitjo^en in the form of nitric 
acid can be determined by precipitation as nitron nitrate. 

~A. 8. 


OliOANJC^-QUALlTATI VE. 

Walnut oil ; DeteeXion of foreign oils in . P. Bala- 

voine. Schweiz. Woch. (3iem. uiid Pharm. 1900, 44 , 
224—226. 

The author has carried out some tests with the method 
•of Bellier (Ann, Chim. anal, appl., 1905, 52), based on 
the insolubility of the solid fatty acids in 70 per cent, 
alcohol, for the detection of admixture of other oils with 
walnut oil. One c.c. of the oil tn ho tested is treated in a 
test-tube with 5 c.c. of alcoholic solution of potassium 
hydroxide (16 grms. in 100 c.c, of 92 per cent, alcohol) ; 
a similar tube is prepared with the same quantity of 
walnut oil of known purify ; the two tubes are heated, 
side by side, on the water-bath, without boiling, until the 
•oil bos dissolved ; they are then corked and heated at 
70° C., for 30 minutes. Exactly enough 25 per c«nt. 
acetic acid, is then added to neutralise the amount of 
potassium hydroxide present. The tubes are then 
recorkod, and placed in a bath at 26° C. until their contents 
have reached that temperature. They are then removed 
to another bath at 17^—19° C. and frequently agitated, 
the time at immersion being noted. Under these con- 
ditions pure walnut oil rfWj[uires a markedly longer cooling 
before showing a precipitate of fatty acids than an impure 
sample. Poppyseed oil approaches nearest to walnut oil 
in the solubility of its fatty acids, but an addition of 10 
per cent, of this oil to wahiut oil will hasten the formation 
of the precipitate by thrw to four minutes. An admixture 
of 6 per cent, of olive oil causes a precipitate six minutes 
before one forms in the standard with pure oil ; 6 per 
cent of sesam^ oil, nine minutes sooner; 5 per 
cent, of cottonseed oil, 16 minutes ; 6 per cent, of araoliis 
oil, nine minutes sooner. It is found that walnut oil 
which has been kept for some time produces the precipitate 
eooner than that freshly prepared.— J. 0. B. 


I Fluorine in alimentary products [and leine, heer, rfrc.] ; 

I Optical method for the detection of . J. Ville and 

I E. Derrien. Bull Soo. Chim., 1906, 35, 239—246. 

j The method is based on the fact that fluorides when adddi 
I to methsDmoglobin alter the spectrum of the latter and 
j cause a separate absorption band to appear in the orange 
part of the spectrum. The methiemoglobin solution usw 
! is prepared by treating defibrinised blood with four times 
I its volume oJ 0-1 per cent, potassium oxalate solution, 

I filtering the mixture and acldiug a trace of potassium 
; forricyanide to the filtrate. The reagent thus obtained 
■ is adaed to the solution to be tested in the proportion of 
' 1 c.c. to 26 c.c. and the solution then examined speotro- 
' scopically ; the solution under examination must be 
j clear, colourless and deprived previously of any con- 
Htituenta which would precipitate the blood-reagent. In 
the case of wine, UK) c.c. of the latter are evaporated until 
: all tlie alcohol has been I'enioved, water is added to make 
i up the original volume, the solution is treated with 2 grms. 

> of freshly precipitated manganese dioxide and filtered ; 

I 60 c.c. of the filtrate are then mixed with 5 c.c. of egg- 
I albumin dissolved in tviice its volume of I per cent, 

} potassium oxalate solution, the mixture is heated to 
1 iioiling, cooled and filtered ; 26 c.c. of the filtrate are now 
1 treated with 1 c.c. of the blood -reagent, and examined 
j with the spectroscope. In testing beer it is sufficient 
to deprive the beverage of its alcohol and carbon dioxide, 

1 and tnen to add the reagent, whilst milk simply requires 
; curdling and filtering before addmg the reagent. To 
, detce-t fluorides m butter a portion of the sample is 
i mixed with a little water and heated, the aqueous portion 
j filtered, and the filtrate titjaied with the reagent. In 
1 the case of meat, the solution, obtained on macerating 
the sample u ith water, is boiled, filtered, and the filtrate 
used for the test. It is stated that the method will 
detect the presence of 0*6H grm. of sodium fluoride per 
litre of wine, &c. — \V. i\ S. 


Morphine ; Choracteristic colour reaction of . I). 

Kadulesou. Bui. Soc. de Sciinte din Bucuresoi, 14 , 
602—605. Chem. Centr., 1906, 1, 1378. 

If to a solution containing morphine a fragment of 
sodium nitrite and some acid bo added, and then before the 
evolution of gas has ceased, the liquid be made alkaline 
with a concentrated solution of potassium hydroxide, a 
coloration varying from pink to deep ruby red, according 
to the quantity of morphine present, is produced. The 
coloured substance is not extracted by ether, chloroform, 
carbon bisulphide or benzene. The coloration disappears 
on acidifying the solution, but reappears if alkali be added 
to the acid liquid, provided the latter has not been allowed 
to stand for too long a time. It is stated that one j^art 
of morphine in 300,000 can be detected by this reaction, 

—A. 8. 


Ethyl glyoxylate ; OharacteriiAic reaction of . Action 

of ammonia on the ether and its derivatives. L. J. Simon 
and 0. Uhavanne. Comptes rend., 1906, 142 , 930 — 033. 

Ethyl glyoxylate treated with aqueous ammonia forms 
a precipitate which, at first white, passes through yellow, 
orange and red tints, becoming finally a bluish-block. 
At the same time the ammoniaool fluid assumes a dark 
red hue. The change takes place slowly in cold solutions, 
rapidly on heating, and is also brought about by ammonium 
carbonate, sulphate or chloride, provided alkali be also 
added. The precipitate forms a dull black substance, 
C 4 H 0 U 4 N 3 , which dyes cotton and silk a dirty blue violet, 
the colour being fast to soap, but not to light. The esters 
of other closely related acids do not give the coloration, 
which thus allows of a delicate tost for ethyl glyoxylate. 
It is not, however, shown by the salts of glyoxylio acid 
or by other derivatives not containing the ester group, 
whilst ammonia converts derivatives (Stained from the 
aldehydio portion of the molecule, into amides which 
show no such coloration. The coloration resembles iu 
some ways the murexide test for urio acid — E. F. A. ^ 
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Pento«es ; New method for ih-e qnarUitatire determination of 

. A. JolleB. Z. anal. Clifrn., 46 , 190 — 204. 

lUlE method ia baRcd on the estimation of the furfural 
formed on diatilling rentores, by means of bisulphite, the 
excess of bisulphite beinp determined with iodine. The 
adverse iniluenee of excess of acid and salts on the titrations 
rendered a moditicntion of 'rollon’s hydrochloric acid 
distillation method necessary. The pentose is heated 
with hydrochloric acid in a flask through which steam is 
driven throughout the operation, care being taken to keep 
at least 100 c.c. of liquid in the flask. The distillate is 
measured and an aliquot portion neutralised with caustic 
soda and left for two hours with an excess of bisnlpliite 
which is suseqnently titrated back with iodine solution. 
The presence of any large excess of acid or of inorganic 
salts renders the titration inaccurate.— E. F. A. 

Cocoa ; Ihtermination of fat in . Tschaplowitz. 

Z. anal. Chem., 19()0, 46 , 2.31 — ‘JJlfi. 

In extraefing fat from cocoa with ether, the difliculty is 
often experienced that the othei- only ^icrcolatcH tlirougii 
the mass very slowly and but partially attacks ami 
extracts the unbroken oil colls. The author carries out 
tlic extraction in a boiling flask, of about 80 c.c. content, 
with a long neck, which is graduated from 7H to 77 c.c. 
Enough cocoa to vield from 1 2 grins, of oil is weighed 

into the flask and boiled for a few minutes with 10 — 15 c.c. 
of alcohol, whereby it becomes finely divided. About os 
mm:h etlu'r is added and the boiling repeated, after which 
the flask is filled up with ether, W'cll shaken and stood 
aside. When the solid matter has subsided, ."iOe.c. of the 
clear liquid are removed with a pipette and evaporated 
to dryness. The oil is rcdissolved in a little ether, filtered 
through cotton wool and weighed after drying, — E, F. A. 

Methyl alcohol in formaldehyde Koluiionx ; Determination \ 

of , (■). Blank ami H. Finkeiilieincr. Her,, 1900, 

89 , 132(1—1327. 

The commercial 40 per cent, solutions of formaldehyde 
generally contain 12 — IK per <*ont. of methyl alcohol, which 
nrovonts them from becoming turbid m cold weather. 
The methyl alcohol is determined in an indirect manner 
by combustion by chromic acid. One grm. of the formal- 
dehyde is weiglied out and is then added to a mixture 
of 60 c.c. of a 2.N -solution of chromic acid and 20 c.c. of 
pure concentrated sulphuric acid. After standing for 
about 12 hours, or a shorter time if heat be emiiloyed, 
the liquid is diluted to 1 litre and Tk) c.c. are titrated with 
N/10 thiosulphate after the addition of a crystal of 
potassium iodide. The total quantity of oxygen 
consumed being thus determined and the percentage of 
formaldehyde being kiiow-n, the quantity of methyl 
alcohol can be calculated. — J. F. B. 

Acetone, ; Determination of . A. JoUes. Ber., 1900, 

89. 1300—1307. 

The solution of acetone is treated with three or four times 
the necessary quantity of a standardised solution of 
sodium bisulphite, ami the excess of bisulphite is titrated 
back with iodine afUu- 30 hours’ standing. The reaction 
is based on the combination of 1 mol. of acetone with 
1 mol. of bisulphite w'lth the production of tho sodium salt 
of the corresponding sulphonic acid (compure similar 
method for furfural, this J., 190(1, 201). The reaction 
proceeds more slowly than in the case of aldehydes and 
the duration of contact cannot be curtailed ; it is, there- 
fore, advisable to conduct a blank cxjMjriment with the 
bisulphite solution under the same conditions, in order 
to corroct any alterations in its value. — J. F. B. 

XXIV.— SCIENTIFIC & TECHNICAL NOTES. 

{Continued from page 447.) 

Oarhon suboxides. Berthelot. Comptes rend., 1906, 
142 , 683—637, 

The analogy between carbon monoxide and methylene 
is pointed out and on this supposition carbon monoxide 


should form polymerides analogous to compounds of 
the acetylene series. This series of suboxides should by 
pyrogenetio reactions give rise to new series of com- 
pounds containing less oxygen. In conformity with thia 
supposition the following suboxides of carbon are already 
known to exist (con^re following abstract). 

The suboxide, ChOs, corresponding to an anhydride of 
tartaric acid was first discovered by Brodie and subse- 
I quently investigated by Berthelot. On heating, this 
forms a compound, CgO^, corresponding to an anhydride 
of dihydroxyphthaiio acid, which, in turn, when exposed 
to heat, forms other suboxides richer in carbon. Lastly, 
the existence of a compound, corresponding to glycollio 
anhydride, was indicated by the author in 1891. 

— E. F. A. 

Carbon suboxide. /. O. Diels and B. Wolf. 

Ber.. 1906, 89 . 689—097. 

Ethyl malonate, wdien heated with phosphorus pentoxide,. 
is decomposed into ethylene, carbon dioxide, and a new 
ga.s, — carbon suboxide. This is most conveniently pre- 
pared by slowly distilling ethyl malonate in a vacuum of 
12 mm. over a large excess of jihosphorus pentoxide 
heated to about 309 t\ Any unattai'ked ester is retained 
in a well-cfioled wide test-tube through wdiich the pro- 
ducts of the reaction pass to a specially constructed piece 
of apparatus cooled in liquid air m wliich ethylene, carbon 
dioxide, ami the new product are condensed. Its contents 
are Bubsequeiitly allowed to boil away at onliriary tein- 
peratures. when the carbon suboxide. now’ a colourless 
liquid, remains behind. ITie greatest care must ho taken 
to exclude all traces of moi.sture. 

Carbon suboxide is a colourless, refractive, inohile liquid 
having a pungent acrolein or mustard -oil like smell. 
The vajjour has an iiTitatmg effect on the eyes, nose, &c. 
It boils at + T C. and burns wTth a smoky blue flame. It 
has tho composition ( V-^2’ monomolecular ami piobahly 
has the formula (.)C;(.’:C(.) ; w'hcn exploded with 2 vuls. of 
oxygen, it produces 3 vols. of carbon dioxide. 

(’arbon suboxide behaves as an anhydride of malouic 
acid ami has the properties of an unsaturatod substance. 
Both ill constitution and properties it resembles tho 
nickel totracarbonyi described by Mond, Langor, and 
Quincke (this J., 1890, 808). It dissolves in water, 
forming malonic acid. Mixed with aniline in ethereal 
solution, the formation of maloiianiUde takes place even 
below 0 C. An ethereal solution of ammonia converts 
it almost instantaneously into malonamide. It reacts 
with anhydrous gaseous hydrogen chloride to form 
malonyl chloride. 

When kept for a day of two at 16" C. the liquid at first 
colours yellow, then yellow flakes arc formed and finally 
the whole is converted into a dark red solid, W’hioh, 
when pow'dered, is almost black and contains about 
62 per cent, of carbon. This dissolves in cold water with 
a remarkable intense cosine- red coloration. Tlie decom- 
osition takes place much more rapidly at 37" U,, a hard 
lackish-red product, containing about 76 per cent, of 
carbon, being obtained. This is only partially soluble 
in wat-er and gives a dark brow’n solution. At 1(X>" C. 
the decomposition is instantaneous. The first product 
is probably idouticai with the compound C4O3, and tho 
latter with the compound ('gOj, described by Berthelct 
(see jirecedmg abstract). — E. F. A. 


Prizes. 

The Council of the Society of Dyers and Colourists 
announce that funds have been placed at their disposal 
for distribution, 111 tho form of pnzes for the solution of 
technical problems. 

List of Problems anp Pruks, 

1. — IMze of £20 for a full investigation of the average 
degree of tendering brought about in cotton yam of 
various qualities by — 

(а) Cross dyeing with acid colours ; and 

(б) Dyeing Aniline Black, 

with the object of fixing standards for the trade. 
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2. — Prize of £10 for a practical method of so treating 
or preparing cotton yam as to cause it to resist direct 
dyeing cotton colours. (The object desired is the pro- 
duotion of a pattern or mixed effect in the piece dyeing 
of all cotton goods.) 

3. — Prize of £10 for a practical method of dyeing full 
shades of basic colours on cotton, fast to rubbing. 

4. — Prize of £10 for a practical method of causing kemps, 
when present in yarn or piece goods, to take the dyestuff 
equally with the accompanying wool. 

5. — Prize of £20 for a full investigation of the mordant- 
ing properties of vanous tannin materials, more especially 

(o) As to the relative affinity for cotton of the tannins 
of galls, myrabolams, sumach, divi-divi, &c. 

(6) As to the relative fastness of the colour lakes 
produced with these tannins and basic colours, in con- 
junction with antimony, tin, and iron. 

(c) As to the best method of determining by volu- 
metric analysis, or other means, their relative mor- 
danting power. 

(i.- -Prize of £20 for a cheap and practicable method of 
producing a good black on Tussur sifk. 

7 . — Prize of £50 for a practical method of so treating 
with some rion-deliquescent substance, cotton piece 
goods dved logwood black and heavily filled, as to render 
them mildew proof in tropical climutcH without impairing 
either colour or finish. 

Competitors may obtain further details relating to this 
prize on ajtphcatioii to the bon. secretary of the Society. 
Bides governing the award of (he prizes and general 
vanditi(}ns to be fvl filled hg competilors. 

(1 ) The prizes are open to all, irrespective of nationality. 

(2) Papers will be accepted in Pnghsh, French, or 
Cerinan. 

(3) All papers, Ac,, sent in for competition must be 
delivered tree to the Honorary Secretary ot the Society, 
on or before December .‘Hst, 1905. 

(4) A Committee of three or five adjudicators will he 
appointed liy the Council for each problem. Iso person 
directly or indirectly connected with the preparation of 
any paper sent in for competition shall accept office as 
an" adjudicator for that problem. The names of the 
Committees of Adjudication will he published in the 
Journal of the Society immediately after appointment. 

(5) The donors of any particular prize shall have the 
right of appointing one member of the Committee of 
Adjudication for tliat. prize, such appointment to he 
subject to the approval of the Council, In cases in which 
the donors exercise this right, the number of members 
appointed by the Council under Rule 4 will be reduced 
to two or four respectively. 

(6) All papers, patterns, drawings, &c., sent in for 
comiJOtition should he enclosed iii a sealed envelope 
bearing outside the number of the problem, and the 
motto of the competitor. Tliis envelope will not be 
opened until the adjudication is to bo made. The paper 


must also be accompanied bv a second sealed envelope 
bearing the same motto ana containing the name and 
address of the competitor. 

(7) Every competitor by submitting his work, thereby 
agrees to leave himself entirely in the hands of the Com- 
niittee of Adjudication, whose decision must be accepted 
as final. 

(8) If a question is not completely solved, a competitor 
may he awarded a portion of the prize offered, and if 
several competitors have at the same time solved the 
same problem satisfactorily, the prize may be divided 
amongst them in equal or imequal parts, according to 
the resiiective value of the work submitted, at the sole 
discretion of the Adjudicating Committee. 

(9) No work already published, may be entered for 
competition, and no work sent in for competition may 
he published until after adjudication. The depositing 
of the work with the Society secures for the jaiuthor 
priority of discovery from the date at which it was 
deposited. 

(10) Every competitor has the right to take out a 
patent for his process or invention, but the Society reserves 
to Hsolf the prior right, after the adjudication has been 
made, of publiHhiiig, either in whole or in part, any of 
the work submitted. As the pabuit law of most countries 
requires that the invention should not have been published 
previously to the date of application, comjjotitors who 

I desire to patent their inventions should do so befoip 
j December 31st, lW)b, the Society declining all responsi- 
bility in this matter. In cases where an inventor has 
! been awarded n prize by the Society before it is patented, 
i he may request tliat tlie publication of his paper be 
I adjourned for any period not exceeding six months. 

I (11) The Society will endeavour, as far as possible, 

1 to return unsuccessful jiapers to the competitors, but 
they accept no responsibility under this head. 

The Hon. Secretary of the Society will he glad to com- 
municate witli anyone desiring to include further problems 
in the above list. 

Eknest T. Holpsw’ohtu, Uun. iie<‘ 
lU, Merton Road, Bradford. 


Trade Report. 

StVlTZKRUAND ; IMPORT TeADE OF . 

For. Off. Ann. i:>erus. No. 8572. 

The subjoined table shows the particulars of certain 
imports during the years 1904-05 : — 


Artlclua. 


Iron and Ironwaro 

Leather and leatlasr goods 

Mineral produce 

Copper and brass gooJs 

Aluminium, zinc, tin, nickel and lead goods . . 

Druggists* sundries and chemicals 

Colouring materials 

Oils, soaps and fate 

Manure, rags and fodder 

Paper and pajier goods 

Pottery and china goods 

Alimentary products i Gails. 


1904. 

1905. 

Quantity. j Value. 

1 Quantity. 

1 Value. 

£ 

j 

1 ^ 


318,000 

4,700 

3,028,800 

9,000 

10,700 

94.400 
12,800 
20,800 

187,300 

16.400 
60,340 

1,066,850 

29,777,100 


2,612,800 

1,164,000 

3,607,500 

730.900 
497,500 

1.428.200 
292,600 
546,100 
632,200 

477.900 
274.000 

11,994,800 

1.454.200 


849,100 

6,100 

8.170,4tM) 

8.800 

10,600 

103,900 

13.600 
20.900 

148,800 

20,700 

60.600 
1,070,400 

49,284,400 


3.171.400 
1,401,000 
8,607,700 

784,400 

602,600 

1,676,600 

822,100 

586,000 

587,900 

550,200 

308,800 

12,266,400 

2.407.400 


Total 
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Japakkse Chemical Trade ih 1905. 

Chem, and Drug., May 5, 1906. 

The following atatenient of tho imports and exports of 
the more important chemicals into and from Japan 
during January, 1006, in comparison with the corres- 
ponding month of the previous year, is compiled from 
tho monthly summary of the Imperial Customs at Yoko- 
hama and Kohe : — 


Yokohama. 


Kobe. 


Indlao, (Irj' . . . . 
Ali*arin dyes . . 
Aniline dyes . , . 

Ptiosphorus 

Potash, ehlorate 
iSoda, caustic . . . 


kin 


1906. 

1905. 1900 

21,781 

38,180 1 84.539 

500 

1 i — 

78,664 

68,790 ; 156,.323 

— 

1 69,10.3 

— 

— ! .309,420 


— 548.880 


0.3, B03 

101,628 

64,806 

671>.1H6 

1,167,722 


Exportfi. 


Y okohama. 


Menthol 

Pepprxnint oil 

Antimony 

Sulphur 

Vegetable wax 
(^amphor oil . 

Corja oil 

Kish oil 

Agar-agar . , , , 
Camphor 


kin 


I, 3,767 

II, 768 


16.431 


17.820 I 
]4.2U,3 1 6, 

■- I 107, 

— 32. 

— ' 876. 

— 

— 822. 
17,006 77. 

— 266. 


976 
,422 
990 
,286 
020 
365 ! 

34 ; 
786 I 
684 i 
729 , 


17, 

16.3, 

621 

.318. 

169. 

212 . 

237, 

123, 

193, 


.671 

.992 

286 

,292 

.692 

344 

816 

806 

,894 

686 


fKin — 1«3 lb. avoir.] 

Brazil ; Export Trade or 

Bd. of Trade J., May 3, 1906. 

The following particulars of tho export trade of Brazil 
durmg tho years 1904 and 1905 are taken from the 
Brazilian lie view ” of the 27th March 


following heads I. The Chemical Equation. II. AppU- 
cations of Thermochemistry. Ill, Use of the Thermo- 
^emical Pata. IV. The Thermochemistry of High 
Tem^ratures and Thermophyaics of Elements and Alloys. 
V. Thermophysics of Chemical Compounds. VI. Artificial 
Furnace Gas. VII. Chimney Draft and Forced Draft. 
VIII. Conduction and Radiation of Heat. IX. Appendix 
with a Series of Problems. 

On the Analysis and Valuation or Oxide op Iron 
AND Limb for I^urposes op Gas Purifioation, with 
Notes on the Determination of Sulphuretted 


Pamphlet of 8vo size, containing 32 pages of subject 
matter, and treating of the following points in connection 
with the above subject : — I. Oxide of Iron as a purifying 
agent, and its valuation as a raw material and in a ajicnt 
condition. IL Analysis of oxide of iron supplied for the 
puriioses of Gas Purilication. III. Spent Oxide. IV. Estima- 
tion of “ Blue ” in Spent Oxide, v. Analysis of Raw and 
Spent Dme. VT. Analysis of Spent Lime. VTL Estimation of 
Sulphuretted Hydrogen and Carbonic Acid in Gas Liquor. 

Annual Statement of the Trade or the United 
Kingdom 3vith Foreign Countries and Britlsh 
Possessions, 1005. Volume 1. Wyman and Sons, 
Fetter Lane, E.C. [Cd. 2928.] Price 7b. 8d. 

Foap. volume of 945 pages, consisting of an introduction, 
summary statements of British, Foreign and Colonial 
exports and imports ; abstract tables relating to Briti.sh 
and colonial trade; detailed statement of imports («) 
free of duty, (6) subject to duty ; detailed statement of 
exports (a) manufactured or produced in tho United 
Kingdom, (b) foreign and colonial merchandise ; coin and 
bullion, imports from and exports to each country. 

Austria-Hungary.— New Customs TABiFfr (Interim 
Statement). [Cd. 2917.] Price Is. 3d. 

This return contains a translation of the new Customs 
tariff of Austria- Hungary as modified by commercial 
treaties with Germany, Russia, Italy, Belgium and 
Switzerland. This tariff came into force on the Ist of Marcli 
laat, but it is reported that the Austro-Hungarian Govern- 
ment contemplate negotiations with countries other than 
those specified, and in that case it is possible that the 
tariff may bo still further modified as a result of such 


Article*. 


Rubber 

Ride* and akin* 

Sold, bar 

Sugar 

Raugaufte 

Para nutj 

Doruauba wax 

Clottonaeed 

Mionazite sand 

Flour manioc or cassava 

itones. precious 

Plassava 

icrap metal 

Castor seed 



Quantity. 

Valuu. 



1904. 

1905. 

1904, 

1905. 





t 

. . Kilo* 

31,863,491 

36.392,611 

11.219,303 

14,416,771 


36.847,320 

20,066,406 

2.382,266 

1,851, .>84 

.. Grm. 

3,871,426 

3,878,698 

418,309 

420,128 

. . Kilo*. 

4,861,460 

37,746,610 

93,488 

405,964 

. . Ton* 

208,260 

224,377 

306.799 

832,827 

. . Hoot. 

92,580 

198.226 

107,311 

232,200 

.. Kilo*. 

1,995.640 

1,896,767 

204,227 

207,818 


26,600,688 

87,493,736 

89,044 

[106,468 

• • >. 

4.860.800 

4,487,290 

108,826 

100,038 

• . .. 

3,980,076 

6,276,140 

45,024 

77,869 

. , — 1 

— 

— 

C6,968 

71,«16 

. . Kilo*. I 

1,469,818 

1,287,943 

43,642 

a/.676 


.3.166..344 

3,926.796 

18 796 

29,644 


7,208,886 

2.646.776 

24.98V 

24.077 


New Books. 


iIetalluruical Cai/tulations. By Joseph 
l*h.D., Professor of Metallurgy 
Lehigh University, &o. Parti. Introduction, CHiemi 
and Thermal Principles. I^roblems in Combustii 
McGraw Publishing Co., Now York. 1906. Pri 
2 dola. net. E. and F. N. Spon, London. 


VO volume, containing 201 pages of subject matter and 
he alphabetical index. The text is subdivided under the 


negotiations. In view, however, of the tariff being 
already in force, the Board of Trade have thought it 
desirable to issue the present interim return for the 
immediate information of those interested. 

The advantage of all concessions which Austria-Hungary 
may accord to other countries, as well as the concessions 
already made to Germany, Russia, Italy, Belgium, and 
Switzerland, u^ill be extended to the United Kingdom in 
virtue of the most- favoured-nation clause of the Treaty 
between the United Kingdom and Austria-Hungary of 
6th December, 1876. 
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Changes of Address. 

When notifying lU’W addresses, inenilaMS aie iiMpiealid 
t/o writ<‘ them diKtimtl}, and stat'i' wliethei they aie 
ti'inporary <ii‘ peimaninit Multiplieat ion of addiesses is 
also to Ik* avoided as lending to eieatri* eotdiision. When > 
semlinp suhsenptutiis. Ha* list* (d tla* fotin attaehi'd to 
the ajiplieatmn helps to the verjliealion ol addressi's. on : 
winch the safe delivery of tla* Joninal de[iends. i 

Adamson, G. P. ; ilmirnals to i /o 'I'lie llaUei and .Ydanison 
(’lieinn*al Go.. Fastoii, Pa., G.S.A. , 

Karnes, E. A. ; Journals to Sunda,h*ii, Aaseiiljoiden, , 
Norway. 

Giiitis. Marvin, 1/" Giddorma Stiei t ; ‘jr>U<). Imion Street, 
San Franeiseo, Gal., U S,A. i 

Deartmin, F. ; Jonnials to i /o 'I'la* Lavers Mamdaetmine j 
I'll,, Ltsl., Woolwieli, N.S.W., Australia, 1 

IhcU. W. 1)., l/o WY'st George Stieet ; Messts Hu^h Kuiid 1 
and Sons, ‘J9, St. Vini'ent Street, Glahj!:ow. j 

Doolittle. O. S., l/o Battery i'laec *, e/o Semet SoUay Go., 
UK), WYlliain Street, New York (7ty. U.S.A. j 

Fahrig, Dr. EriiHt ; all eoinmunieat ions to 3042, Old ^ ork 
Road, Philadeliihm, Pa., U.S.A., ('oiiHulting Chemical 
Engineer. 

Grimwood, R. ; all eoininunicationa to OO, W oodland 
Rise, Highgate, N. 

HaaB, Herbert, ]/(> Sail FraneiHco ; 1535, Santa (!lara 

Avenue, Alametla. ('al., C.S.A. 

Hildebrand, CharlcB C., l/o Ridgway ; CoBtello, Pa., U.S.A* 


Hook, ;\| thill. II , l/o (o)ld Rock, Out. ; Box 25, Green* 
wood, P> G , Canada. 

Iluid, Ikatram, l/o San FianeiBco; 121, West Goqrge 
Street, Gla.Kgo\v, 

Jaekson, Dr. D. II., l/o Groftdown Koad ; 73, Parliament 
Hill, lIanipKl(*.ad, N.W. 

Kiikpatnek. Plot. S. K . I o Kan le Street ; School of Mining, 
Kingston, <>n(., ( aiuula, I’lofessor of Metallurgy, 

Knapp, S. A , l/o San Kianeiscf) ; 1213 Myrtle Street, 
Caklund, t 'al , USA. 

MariioH, F (Jiant, l/o Fimburg ; 14, S<‘lby Street, 

'I'oiouto, Ganada. 

Mai\, Di. I'l , l/o I. ndon ; Kneker.strasse 17, Hohwein* 
furlh a/iM,, Ka\ana. 

Mooiu-y, (!. A, Dit SI ('alherine Stiecl ; 310, St. Paul 
Stre<*t, Monli<;d, Ganada. 

Putin r, Glia.s. I')., I'o I'airniount Street, U.S. Dejilirtineiit 
nl Agneullun-, Kim itu ot Glieinislry, W'^ashington, 
D.G, U.S.A. 

pMK'toi, W. W, l/o Pol (land Road; RMJ, Rye Hill, 

Neweust h* (HI 'I'n lie 

Roiisi*, WYn.. l/o King Fdnuid Street, 2.>, Alliert Street, 
.Mexandi la, I )u ni bartonslnre. 


Deaths. 

Royle, TYiom., of 329, Ujitoii Lane, E. ; at St. Bartbolo* 
mew’H Hospital. June 1. 

Tennant, Sir (Jharlen, Kart., at Bixmdoakft, West 
Surrey. Juno 4. 
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Patent List. 

accompanlea aji Application, an 
Kmlfir ?»^,8lvcn are (i) in the case of AppUca- 

Vi® Application, and (ii) in the case of 

In which acceptances of the Complete Spuciflcatioua arc advertised. 

ViV? advertised as accepted are open to 
immediately, and to opposition 
wicnm two montlis of the said dates. 


I.— PLANT, APPARATUS, AND MACIIINEHV. 

[A.] 11,325. Pickering (Dixon). Nec under XVI. 

M 11,434. Morison. Couduiiaing apparains. May 10. 
t, 11,475. Guillaunio. Hafllo plates for column ntillH. 

[iV. AppL, May 20, 100.5.]* May 10. 

„ 11,617. Henderson mid Simon, TAfl. Sefiaration of 

du»t and other irnpuntiea from air and ganoH. 
May 17. 

tt 11,021. ?IUivenB and Hnglies. Filt/or Tiresses. 
May 18. ^ 

tf 11,724. Boult (Manvers and Philli|)H), Apparatus 
for croatmg and maintaining a vacuum.* Mav 19. 
>» 11,093. Schcifj<». Separation of ailinixtures fnun 

gaaoH and vapours.* May 22. 

,♦ i^‘‘‘«mmg gast'B. [U.S. Afipl., June 

10, 1905. I* May 26. 

12,223. Iladdau (Aktiebolaget Separat-or). (Vntri- 
fugal machmea.* May 25. 

[C.S.] 9962 (1906). Aridrewa. Purnacoa. May 23. 

„ 10,600(1906). Hargreaves. (Vme.entrating solutions 

and ontaming and convoying salts. May 23. 

(1905). (Jibb()n.s, Masters and Bm^ddicker. 
Funia<!e8, inufUos and kilns. May 23. 

M 15,119 (1905). MaeciuisUn. Separatum of solid 
particles from each other. May 2.3. 

,, 19^96 (1905). Evans ((les. f. Troc-kenverfahren). 

Process for drying by means of rays of light. 
May 30. ® 

M 20,381 (1906). Thcryc. Systems of concentration. 
May 23. 

„ 2,1,4^ (1906). Porges and Neumann. Separation of 

solid bodies from liquids by cooling ana apparatus 
therefor. May 30. 

„ 4824 (1900). Boa.s, lUKlriguos-Ely and Gauthier. 

Vessels for eontaining gas und<?r pressure, 
May 30. 

n.-~FUEL, GAS. AND LIGHT. 

tA.J 11,279. Bourdos, HoUistjhild and Sutcliffe. Fila- 
ments of incandesetmt elcdrio lamps. May 14, 

,j» 11,311. Lynde. Production of gas from petrol and 

other hydrocarbons. May 16. 

„ 11,409. British Thomson-11 ousUm Co. (General 

Electric Go.). Nec uru/rr VII. 

„ 11,672. Laycock. Ineandescent gas mantles. 

May 17. ^ 

»> 11,639. Bloxam (Lux). Metallu? iricandeseenec 

nlaincnts for electric glow lamiis. May 18. 

M 11,660. Jones. Coke ovens.* May 18. 

„ 11,797. Schdndeling. Process and device for 

cleaning coal. May 21. 

„ 11,810. Lee. Metallic filaments for electric incan- 

descent lamps. May 21, 

II 11,926. Allison (Amer. Chomioal Eduction Ck>.). 
Process of distilling coals aiid other hydro- 
•arbonacoouM substimotis,* May 22. 


[A.] 11,926. Allison (Amer. ChemiopJ Eduction Co ). 
Apparatus for distUling coals and other hfdro. 
carbonaceous substances.* May 22. 

4 ^naman, and Veroin. Elektricitats 

A.-G. Manufaoture of incandescing bodies for 
a electric incandescent lamps. May^2. 

f M 12,065. Cruyt. Apparatus for use in the combustion 
B of hydrocarbons. [Bolg. Appk, June 3. 1906.1* 

May 23. 

> ,1 12,127. Griinewald. Carburotting process and 

‘ apiiaratus.* May 24. 

I, 12,128. Griinewald. Carburotting apparatus.* 

May 24. 

*’ t^srhurotting apparatus.* 

,, 12,132. Guttinann. <SVe under Vlf. 

„ 12,225. Hodcau, and Brarly and Martin, Ltd. See 

under XXlll. 

„ 12,270. Mason’s Gas Power Co., and Bentley. 

Suction gas producers. May 25. 

[C.S.J 9864 (190.5). Hirsch. Manufacture of ineandescing 
bodies for ineandoscont ligliting. May 23. 

„ 10,075 {1905). Radelifle. See under VII. 

„ 10,616 (1905). Flornmg. Generating and utilising 

hydrocarbon vapours for heating and lighting 
purposes. May 30. 

,, 10,733 (1905). Jlooton and Noble. Producing or 

onnehing coal gas. May 23. 

„ 10,954 (1905). Woodall and Du(3kliam. Carbonisa- 

tion of ('.oul in vertical or inclined n*tort«. May 30. 

„ 12,176 (1905). Kdrtmg. Gas retort settings and 

regeut'rator furnaises. May 23. 

•• ‘26,108 (1905). Harry. Mantles for ineandescent gas 

burners. May 23. 

„ 3(K)6 (1906). Winand. Productiim . of a working 

mediuui for internal combustion motors. May 23. 

„ 4230 (HKIO). Holmes, Holmes and Cameron. 

Appaiatus for extrotding tar from illuminating 
gas. May 30. 

„ 886(5 (1906). Pago (Doliorty). Ga.s calorimokTS. 

May ,30. 

III.—DESTRUGITVE DLSTILLATION, TAR 
PRODU(H\S, PETRDl.EUM, AND 
MINERAL WAXEIS. 

[A.J 11,311. l.,yndo. Sec under II. 

[C.N.J 4‘230 (1906). Holmca, Holmes and Cameron. Sec 
under II. 

„ 4427 (1906). Coiilson. Process for solidifying tar 

May 30. ‘ ° 

„ 8757 (1900). Pagi^s and Camus. Manufacture of 

acetone. May 30. 

IV. (COLOURING MATTERS AND DYESTUFF8. 

[A.] 11 479. Johnson (Kallo imd (ki.). Mamifacture of 
leuco coiniiound of thio-indigo-red. May 16. 

„ 11,480. Johnson (Kallo und Co.). Manufacture of 

a condensation product from thioindoxyl 
derivatives with isatin,] and its employment in 
dyeing and printing. May 16. 

u 1 1,769. Meister, Lucius und Briming. Manufacture 
of an azo dyestuff and of colour lakes therefrom. 
[Ger. Appk, July 1‘2, 1906. J* May 19. 

„ 11,760. Imray (Soc. Chem. Ind. in Basle). Manu- 

facture of red, violet and blue vat dyeing 
dyestuffs.* May 19. ^ ® 

„ Johnson (Badische Anilin und Soda Fabrik). 

Production of indoxylio oompounda. May 25. 

[C.S.] 1Q >^00^(19 06). Newton (Bayer und Co.}, See under 
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[O.H.] 20.359 (1905). (hooper (Bayer und Co.). Mana- 
faoturc of a dyestuff of the authraquinono series 
ami of intermediate products for use tl»ereln. 
May 23, 

„ 22,41» .,(1905). 8ach«. Manufacture of amino- 

phenols. May 23. 

M 22,519 (1905). Johnson (Badischo Anilin und Soda 
Fabrik). Manufacture of oolourinii? matters 
containing ha1og(m. May 30. 

„ 22.697 (1905). Abel (Act.-Qes. f. Anilinfabr.). 

Manufacture of disulphonic acids of dianisidine j 
and diphcnetidine. May 30. I 

V.— PHEPARINCJ, BLEACHING, DYEINfi, i 

PRINTING AND FINISHIN(J TEXTILES, YARNS, i 
AND FIBRES. 

[A.] 11,254. Hansdorf. Apparatus for treatiug fabrics , 
with liquids.* May 14. 

„ 11,285. MoUer-Holtkamp. Stic utider XJV. 1 

„ 11.480. .lohuBon (Kallc und Co.). See under IV, 

,, 11,669. Tagliani. Protr-SH for dyeing indigo resist ; 

articles in the continuous vat. May 18. 

„ 11,758. Iinray (Meister, Lucius und Briiiiing). ' 

Machines for dyeing or printing in shaded colours I 
or prints. May 19. 

„ 11,836. VVagsiafT. Maeliines for washing fibres. 

May 21. 

,, 11.876. Ai«‘l (Act -Ges. f. Anilinfabr.). Dyeing 

furs, hairs, featliors, or the like, and a luatenal 
therefor. May 21. 

„ 12,017. Hinitli. Apparatus for carlnmising veg<*- 

lable mattiu m animal fibres, rags, and tlie like. 
May 23. 

„ 12,080. Weiss. Process and eomjiosition for dry 

eleaitiiig fabrics.* May 23. 

„ 12,117. Wilkinson. Apjiaratus for bleaching or 

dyeing lianks, cops, an<l otlier fibrous materials.* 
May 24. 

[C.H.] 22,940 (liK)5). Maim. Glossing and gassing 
niaehmo for silk and otlior fine tlu'cads. May 2.3. 

VI.--COL()UUTNG WOOD, LEATHER, PAPER, Kt(’. 

[C.iS.] 11,049 (1906), Lamb and Rennie. Printing on 
leather. May 30. 


[A.] 12,132. Guttmann. Utilining waste nitrate of uoda 
and the preparation of an improved fuel. May 24. 

„ 12.209. Potter. Treatment of silicon monoxide. 

[U.8, Appl, June 14, 1905.]* May 26, 

„ 12,246. Jaubert, Preparation of oxygen by 

decomposition of oxygenated salts. [i!V. Appl., 
May 29, 1905. J* May 25, 

„ 12,262. Jaubort. Manufacture of oxygen bri- 

quettes. [Fr. Appl., May 29, 1905.]* May 25. 

O.S.] 10.075 (1905), Radeliffo. Treatment of oortaia 
profliicl/H of ammoiuQcal liquor. May 23. 

„ 11,347 (1905). Thompson (Goldschmidt and Polz- 

iuiuH'/.) Sec under XTllA. 

„ 26,728 (1905), Pawlikowski. Production of endo- 

thermic chemical compounds. May 30. 

„ 1764 (1906). Noordlinger and Noerdlingor. 

l^covery of evanogen from waste waters, solu- 
tions, &c., and rendering the liquids innocuous. 
May 30. 

„ 3121 (UHKl). Winand. Production of oxygen for 

inU'riial combimtion engines. May 30. 

„ 5428 (1906). Ray, Manufacture of common salt. 

May 23. 


V1II.-GLASS. POTTERY, AND ENAMELS. 

[A.j 12,159. SlmglufT. Glass furnaces. [U.S. Appl., 
June 29. 1905.]* May 24. 

1(\S.J 15,630 (1905), Bredel. Production of a molten 
mass of rock quartz at a relatively low tempera- 
ture. May 30. 

IX.— BUILDING MATERIALS, CLAYH, MORTARS, 
AND CEMENTS. 

I A.] 11,301. Jones. Heat insulating material. May 15. 

[(*.S. 1 10.902 (1905). Smith and Atherton. Asphalt 
coinpoHitiou for road making, &o. May 30. 

„ 5955 (1906). Klee. Manufacture of artificial stone 

plates. May 23. 


X. M GTALLUROY. 

[A.J 11,486. Flet<*,her and Digby. Manufacture of a 
metaliie alloy. May 16. 


VII.— AU1D.S, ALKAL18, AND SAL'LS. i 

[A.J 11,371. Teliermac. Process for separating alkali j 
cyanides from their solutions in water.* Alay 15. | 
„ 11,409. British Thomson- Houston (jo. (General j 

Electric Go.), Manufacture of tungsUm compounds i 
and the production of lamp filaments there- 
from. May 16. 

„ 11,505. Iniray (Meister, Lucius und Briining). 

Process for dehydrating sodium hydrosulphite I 
containing water of crystallisation. May 17. I 
„ 11,767. Consortium f. Eloctrochem. lud. Production j 

of calcium hydride. [Gor. Appl, May 19, 1005.]* l 
May 19, | 

„ 11,770. Fairwoathor (Chem. Fabr. in Billwarder j 

vorm. Hell und Bthamer), Method of dccom- | 
posing chrome iron ore to form ohrouiates. | 
May 10. i 

„ 11,800. Hill. Revolving black ash furnaces. | 

May 21. | 

„ 11,820. Benton. Kilns for burning lime. May 21. I 

„ 11,902. Lt^slie. Manufacture and recovery of 

carbonic acid. May 22. 

„ 11,979. Von Foregger. Apparatus for generating 

oxygon gaa. [U.S. Appl, Feb. 8, 1906.]* 
May 22. 

„ 11,981. Brindley. Generation of oxygen gas. [U.S. 

Appl, April 14, 1906.]* Alay 22. 


11,586. Pemi. Metallic alloy. May 18. 

11,608. Swain. Method of coating iron or steel 
with tin. May 19. 

11,709. Prescott. Method of coating cast iron or 
steel with uon-eorrosive metals. May 19. 

11.770. Fairweather (Chem. Fabr. in Billwarder). 
Sec under VII. 

11,974. lladfield. Manufacture of magnetic 
materia). May 22. 

12,130. Griinowakl Case-hardening iron or steel* 
May 24. 

12,185. Cowper-Coles. Manufacture of silver alloys. 
May 25. 

12,266. Cowper-Colos. Production of metals with 
special physical properties. May 26. 

[C.S.J 10,869 (1905). Alaelvor and Fradd. Treatment of 
nickel on^s or oxidised nickel mattes. May 23. 

„ 24,002 (1905). Walker. Means for neutralising 

noxious fumes or gases in blasting operations. 
May 23. 

XI.— ELEGTRO-CHKMIHTHY AND ELECTRO- 
METALLURGY. 

[A.] 11,498. Truukhahu. Process of obtuning electro* 
lytic metailio dejxiHiU.* May 16. 

„ 11,675. Brindley. Effecting fusion of materials by 

eleotrlolty.* May 18. 
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[A,] 11,805. CJowper-Colen. Anodes. May 21. 

„ 11.960. Hess. Insulating material. May 22. 

„ 11,998. Whitehead and Marino. Agglutinant for 

oonHOlidaling active accumulator material. 

May 23. 

,♦ 12,205. Mollenbiaiok and Dielmann. Carbon cleo- 

trodes. May 26. 

,, 12,329. Hochling and Rodenhauser. Electric 

fumacoH.* May 26. 

[C.S.] 7133 (1905). FellowK, and Pickup and Tice. 
Electric regenerative battery. May 23. 

I, 11,654 (1905), SchanHchieff. Accumulator platt‘K. 
May 30. 

,, 4579 (1906). Ozonair, Titd., and Joseph. Apparatus 

for ozonising air. May 23. i 

,, 9164 (1906). iVtcrsHon. Electric furnaccN for i 

treating gascH. J\lay 23. I 

i 

XII. — FATTY OILS, FA'L’S, WAXES, AND SOAP, j 

[A.] 11,022. IvcHon and Wilson. Apparatus for press- i 
mg and varying the temperature of soap, fat. I 
or lik*' HubstaiKies. May 18. | 

„ 11.877. I^anza. Filtering Hi)parat us for »‘\liactmg | 

Hteariue from fatty acids in Huljilioieic uciil ' 
solution.* May 21. 

,, 11,1)8.3. Melz and Clarkson. Process of bleaching j 

oils and fats.* May 22. | 

XIII. — PKiMENTS, PAINTS; RESINS. VARNISHES; ' 

INDIA-RUBBER, Etc. 

I 

(/!.)— Pm MBNTs, Paints. ; 


XVII.-BKEWING, WINES, SHHITS, Era 

[A.^ 12,227. Takamine. Diastatio subAtanou and 
metht^d of producing the same. ♦ May 25. 

[C.S.j 10,783 (1906). Hvdo. Process of brewing and 
appliances employed therewith. ‘May 30. 

XVIIL— FOODS ; SANITATION, WATER 
PURIFICATION ; AND DISINFECTANTS. 

(A.) — Foodh. 

k‘.S.J 14,794 (1905). Haaman and Diamant. System of 
sterilisation. May 30. 

( H .) Sanitation ; Water Pitrification. 

[A.\ 1 1,848. Schmidt. Process of [mnfying water. TGcr. 
Appl., May 21, 1905. ]♦ May 21. 

,, 11,980. Brindley and von Foregger. Regenerating 

and purifying vitiated air. [U-S. Aiipl., March 
9. 1906 J* May 22. 

(( S. 1 16,204 (190.5). Aslatt. Proci'ss for promoting com- 
bustion of towns’ refus(^ m ilestruetor furnaces 
May .30 

„ 1764 (1906). Nocrdlinger and Nocrdlingcr. NVt 

under Vll. 

(C.)" Disinfectants. 

|A.J 11,445. ItoHcnbcrg. 'rreatmciit of materials for 
rciuh'iing them aseptic. May 16, 

„ 11,555. Cronwaltl. Sterilisation of corks, Kicr. 

Ap}>l., May 18. 1905. J* May 17. 

„ 12,299. Ix'hmann. Disinfecting process.* Mav 26. 

XTX.—PAPER, PASTFBOARl), Ft(\ 


[A. I 11,230. Griffiths. Pigments. May M. | 

„ 11,759. Meister. Lucius und Briining. *S'(c undef j 

IV. I 

I.US. ) 11, ,347 (1905), Thompson ((htldscliniidt and Polz- i 
imusz). Manufacture of white lead and mixtures 
of the same with t>\ule of lead. May 30. 

„ 19,100 (1905). Newton (Bayer und (a>.). Maim- | 

facturc' of colouring matter lakes. Mav 30. I 

j 

(C. )— Indja-Ruddeu. 

[C.S.j 25,846 (HK)5). IJc Laski and Tlir opp. Mamifucture , 
of rubber cloth. May 30. j 


XIV,— TANNING, LEATHER, (iLUE, SIZE, Ktc. | 

[A.J 11.285. Miillcr-Holtkaiup. Manufai-ture of clear i 
neutral size suitable for all Kiiuls of yarn.* i 
May 14. ‘ ' 

[C.S.j 10.227 (1905). t'aliccj PriiitciH’ Association, and j 
Warr, Treatment of sm'iim or lilood albumen. ! 
May 23. 

„ /OlO (1906). Jjohh. IhoccsH and com position hu’ I 
treating leather. May 30. | 


XV,— MANURES, Etc. 

[A.] 11,215. Alii boil. Apparatus for the manutaeture of 
artificial manures. May 14, 


XVL— SUGAR, STARCH, GUM, Etc. 

[A.j 11,325. l»ickering (Dixon). Cemtinuous ei-ntrifiigal 
Kcparator for treating sugar and otlier materials 
May 15. 

„ 12,291. JoWHon. Manufacture of starch hydro- 

lytic products. May 26. 

[C.S.] 8661 (1905). Thomas and Howe. Method of clari- 
fying juices in the manufacture of sugar. May 23. 


[A J 11,6.12. t oale. Manufacture of artificial cork.* 
May 1 8. 

[C.S.J 1,377 (190(1). Armengaud. Manufacture of paper by 
the web nmchiiv*. May 30. 

,, 58.51 (1906). Erfurt. Direct utilmatioii of the waste 

water of a pajicr maidime. May .30. 

XX.— FINE CHFMK’ALS. ALKALOIDS. 
ESSENTIAL OILS, AND EXTRACTS. 

|A.l 11, .574, Johnson (Verein. Ciiinmfabr. Zimmer und 
Co.). .Manufa(‘ture of horacic acid esters. May 17. 

„ 11,72.5. Fntzsehc und Co. Manufacti ire of neutral 

<ixyclmiolm salts. [Gcr. Ajiiil., June 2, 1905. j* 
May 19. 

[(J.S.J 11,219 (I1K)5). Ellis (Merck). Manufacture of 
dialkylharliituric acids. May 30. 

,, 15,118 (1905). Nicolaidi, Mamifa<'ture of an 

olUcinal )>repai'ation of phosplionc acid. May 23. 

XXI.-PHUTOGRAPHIC MATKRIALS AND 
IHtOCESSES. 

[A.J 11,304. Schrcilier. Inipts. in the carbon process by 
enhancing the ket'i>ing properties of the tissue. 
May 15. 

C.S. ] 16,999 (1905). Smith. Photographic film. May 30. 

«, 27,088 (1905). Dischner. Production of photo- 

graphs. May 23. 

XXIl.-EXPLOSIVES, MATCHES. Etc. 

[A.J 11,938. Seip, and Curtis's and Harvey, Ltd. 
Smokeless propellant pow^dors. May 22. 

„ 12,131. Muir and Poor. Igniting convpositionH for 

match heads and the like. May 24. 


XXUL— GENERAL ANALYTICAL CHEMISTRY, 

[A.] 12,226. Sodeau, and Brady and Martin, Ltd 
Apnatatus for gaa anaiyaia, • May 26. 
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Offldal Notice. 

ANNUAL GENERAL MEETINO. 

The Ammal General Meeting will be held in Manobeeter, 
on Wedneaday» July llih next and following days. A 
fttogramme end request form accompanied the May Slat 
isiue of the Journal. 

In accordance with the provisions of Rule 18 of the 
BvoLaws, notice is hereby given that those members 
whose names are printed in ttalvcs in the list of Council 
{see Journal for April 30th, p. 341) will retire from their 
respective offices at the forthcoming Annual Meeting. 

Mr. Eustace Carey has been nominated to the office of { 
President under Rule 8 ; Dr. E. G. Love, Mr. A. Gordon ! 
Salomon, and Mr. Chas. Wightman have been nomi- 
nated Vice-Presidents under Rule 8 ; and Dr. E. Divers, 
P.R.S., has been nominated a Vice-President under 
Rule 11. 

bt The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Dr. F. J. Sraale, Mr. Thos. Tyrer, Sir Thos. Wardle. 
and Mr. R. C. Woodcock have been nominated, under 
Rule 18, to fill four vacancies among the Ordiivary Members 
of Council. No ballot will bo required. The member’s 
ticket accompanies this issue of the Journal. 

ALTERATION OF BY-LAWS. 

With a view to facilitate the voting of members residing 
abroad, notice is hereby given, in accordance with Rule 36 
of the By-laws, that the Council will propose to the | 
forthcoming Annual General Meeting the amendment of { 
the Societies By-laws as follows : — i 

1. Rule 18. (a) That the words ** At least two months I 
before the date of each Annual General Meeting,” in the j 
first and second lines thereof, be replaced by the words, 

In the second issue of the Society’s Journal for the 1 
month of April in each year.” 

(6) That toe words ” date of that meeting,” in the fourth j 
fine thereof,*^ replaced by the words ” Annual Meeting 
next ensuing.” | 

(c) That tne words ” At least one month before the date ! 
of ; ” in the sixth line from the end thereof, be replaced by i 
the words ” not later than the last day of Mav prior 

(d) That the words “ to the election to take place at 
which it refers” in the fifth line from the end thereof, be 
replaced by the words ** at whicli tlie election to which 
the nomination refers is to take place.” 

2. Rule 19. — That the words at least five days before 
the commencement of the said meeting,” in the two last 
lines thereof, be replaced by the words, ” in the second 
issue of the Society's Journal for the month of May.” 

Deaths. 

Royle, Thos., of 329, Upton Lane, E. ; at St. Bartholo- 
mew’s Hospital. June 1. 

Tennant, Sir Charles, Bart, at Broadoaks, West Byfleet, 
Surrey. June 4. 


Birmingham Section. 

Muting held cU Birmingham on Thursday, February IbtK 
1900. 

PROP. PEANKLAND, F.R.S., IN THJB OHAIB. 

THE MICROSTRUCTURE OF BRASS. 

BY 0. F. HUP80X, A.E.C.8. 

‘{Lecturer in Metallurgy in the University of Birmingham.) 

^ The object of this paper is to give an explication of the 
microscopic strtjcture of the copper- zinc alloys with more 
than 60 per cent, of oo^r, in the light of a reoently- 

f ublished research on ”The Constitution of the Oopper- 
ino Alloys,” by B. S. Shepherd (Journal of Physical 
Ohemistry, June, 19()4). In 1904, Mr. D. Riokette and 
the author projected and commenced a research on this 
jubject on lines similar to those adopted by j^pherd, and 
although much of ^ pieopofed research was abandoned ' 


on Shepherd^s paper coming to our notice, the micto- 
structUre of the brasses has been carefully examined and 
our results compared with those of Shepherd. Shepherd 
gives a complete equilibrium curve for the whole aeries 
of nopper-ssinc alloys. This curve agrees in the main with 
that published by Roberts-Austen in the 4th Report of 
the Alloys i^searoh Committee in 1897. Sbnpherd, 
however, considers there is no evidence in support of the 
view held by many workers tlxat copper and zinc eomUne 
to form defmito chemical oompounas, and states that the 
six solid phases indicated by tne equilibrium curve are all 
solid solutions of copper and zinc. 

Referring to Shepherd’s curve {Fig. 1), it is seen that 



for the range of composition of the alloys to be considered 
we have oiuy to deal with throe of these phases, winch are 
distinguished as a, and y, and whose limits of concen- 
tration vary with the temperature as indicated. It will 
also be seen that the alloys composed of one or two of 
these three phases may be divitied into six groups, as 
follows ; — 

I. Alloys containing 71—100 per cent, coppsr, oon- 
( sisting entirely of a at all temperatures, 
i IT. Alloys containing 04 — 71 iier cent coppar. oon- 
I sisting of only a at 400° C. and below, but composed df 
] a and /? at some higher temperature. 

I III. Alloys containing 03—04 per cent, ooppw 

j consisting of mixed a and /3 at all temperatures, 
j IV. Afloys containing 63*5 — 03 per Cent. ooppar» 

! consisting of mixed a and j3 at low temperatures, and only 
I (3 at some higher tomi»erature. 

' V. Alloys containing 61— 63*6 per cent, copper, 

I consisting ontindy of ^ at all temperatures. 

I VI. Alloys containing 40 — 61 per cent, copper, 

consisting oi mixed (3 and y at low temperatures, and only 
I j3 at higher temperatures. 

The microstructure of each of those groups will now he 
considered ; — 

I. Brass containing 71 per cent, copper or more, 
independently of the rate of cooling, consists of only one 
constituent, a, a solid solution of zinc in copper. The 
raicrostructuro varies, however, according to the treat- 
ment the alloy has received. The ordinary oast metal, 
t.c., moderately quickly cooled, has a well marked 
: dendritic structure (Fig. *2), due to the non-homogeneoos 
! nature of the crystals ; the solid which first soliomes ill 
I richer in copper than the still molten alloy, and the cooling 
I is too rapid to allow diffusion to give complete uniformity. 

I Annealing the cast metal allows diffusion to take pla^ 
so that ^ crystals become quite homogeneous, and the 
structure is the usual polygonal one associated with a 
material consisting only of one homogeneous c^natituent 
(of. pure metals) (Fig. 3). When the cast metal is rolled 
the original orystallme structure is broken down knd 
becomes more or less finely ^anular. AnneaUng the 
brass causes a regrowth of the crystals, with oom^eta 
uniformity of composition as in the case of the imwomd 
material after amMing, but with tide difference that the 
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mfcrjoritv of the crystalii show jwonounced twinning (Fig. 4). 
The twinning of the crystals of « is (characteristic of that 
constituent when annealed after straining ; indeed, a 
«|)ecimen of cast brass that has been merely strongly 
giipjied in the vicce will show abimdant twinning oh 
annealing. 

On cooling alloys of the second group {(>4 — 71 per cent, 
copper), crystals of n first separate until tiic t«niii>erature 
and comfKwition reach H (of Hhepherd’s ('urve) when the 
atill molten portion solidiHcs and splits uj) into a mixture 
of a and (Figs. 5 and (i). During very shjw (•oohng 
tlie ^ iH redissolved by the (( first formed and th<* brasa 
consists entirely of a. The structure of the cast alloy, 
although rosenioling the cast, structure of brass of the first 
CTOup, usually shows the presence of a small amount of (i 
(Figs. 7 and 8). The annealed structure is also similar, pro- 
vided the annealing tem]x*ralure is not alKWo the Imebol)^. 
Annealing above this jMiint leads to the separation of /3, 
winch is not reabsorb^! unless the cooling is verv slow. 
This fact, as Shepherd points out. may have some W'aring 
ujxm the question of the burning of brass : annealing 
shcjuld be conducted at a tem[Hirature well below the line 

The alloys of (iroup TIT, (03— d4 yier cent. copi>er) 
consist of a mixture of a and /I. however cooled or 
annealed, and the structure resembles th(»He of alloys in 
the next grou]). 

Alloys containing between 53-5 and 03 per (Muit. copper, 
on first solidifying, consist entirely ot /3, which, on 
cmiling, cjhanges in composition, the excess of copper 
giviiig rise to a separation of a (Fig. 0). I'he cast alloy 
consists of a mixture of n and /3(Fig. lO), and on annenhng 
at temjx'raturcs above the line b,!),. the n is rcdissolved 
in the (5. If (he alloy be now quickly cooled, it will be 
seen to consist only of (5 (cf. Fig. lil). 

The alloys of Group V., containing 51 — 53-5 per cent, 
coiqxir, consist, however cooled, only of /I. /3 differs 

from a in showing no dendrit ic structure in the cast state 
and no twinning on annealing (Figs. 11 and 111). 
Shepherd describes it as lx‘ing ot a more reddish colour 
than a with high ixirccntagi^s 'of zme, and attributes the 
return of the red colour in brasses to this fact. 

Group VI. — With less than 51 jicr cent, copper the 
third constituent y first makes its ayipoaranoe. It is 
white and exceedingly brittle and separati's as an envelope j 
to the ^ crystals (Fig. 14) (also in the form of sceondarv j 
crystals in the /3 crystals), with the result that alloys with ' 
more than 411 per cent, zinc are very fragiU'. 

All the H|HiciinenH from which these photographs were 
taken were etched by gently rubbing on iiarchment 
moistened with diluUi ammonia. 

The letters, V and (), after tin-numbers, representing the 
magnifications, indicate vertical and oblique illumination 
respectively. 

Dl.SCUSHlON. 

Mr. H. Silvester asked if it was jwssible to detect 
accurately by means of the microscope whether the metal 
had been burnt or not. 

Mr. R 08 KNHAIN said it w'as jiointed out some years ago 
by Prof. Ewing and himself that the existence of twdu 
crystals in cast metals of the cop]>er tyiic -i.f ., metals 
consisting of copiier or a solid solution of zinc or tin or 
any other Hubstance in cojipcr, never showed twin crystals 
in the oast state, but that they develoiied them as the j 
immediate effect of a strain. Tlie twin crystals were not, 
therefore, at any rate not entirely, the ‘product of the 
annealing, as one would have gatluired from Mr. Hudson’s 
remarks, but were already formed mechanically from the 
deformation. It was probable that they were formed 
to a still greater extent, and probably still more clearly 
defined after annealing, but it was really the strain that 
set up twinning. Probably if Mr. Hudson had examined 
the strained metal before annealing, he would have foimd 
the twinning in it already. 

Mr. A. T. Ci>CKiKo asked if Mr. Hudson^had considered 
the influence of time and temperature in the annealing 
upon the structures. In the course of several hundreds 
of micro-photographs of brass in varying conditions, taken 
during the last year, he had preparw^Ja very complete 


diagram, showing the cycle of changes in the structure of the 
metal as it passed from the cast state to the r^led state, 
and then through the varying crystalline structures 
induced by the progressive annealing, until the metal was 
bri^iught back again to the melted state ; a very striking 
point in the series was the complete change in appearance 
not only in the regularity of the structure, but also of the 
individual crystals, by a very slight alteration in the time 
of annealing, and also by a slight alteration in the tem|)era- 
tore enii»loyed. Varying the time in periods of five 
minutes and the tom}ierature in 10‘\ and, taking the 
mechanical tests of a strip of metal at each period ana each 
temiKwature. a very striking record was obtained. It 
showed a uniformity of lietter work at 15 minutes* duration 
at each alteration of tcmj>erature of the annoaUng through- 
out the whole system. At that time, the size of file crystal 
was correct, and there was a uniformity in the crystala 
which was not apparent- at other times. Thou the twin- 
ning of the crystals was seeii to perfection. As the teiniiiera- 
turc was increased lieyond the jieriod which gave the best 
tests, the iniiformity decreased until a tomjierature of 
about 8.50^ was n^ached, wh^n the spots, so vCTy well 
illustrated on on(‘ of the diagrams referred to as showing 
the twinning of the crystals, were produced. A gradual 
increase in the temperature lieyond that point caused 
I the spots to gradiially develop into the dtmdritic form of 
structun*, which marks the original or cost structure, and 
so ('oiujiletes the cycle, commencing and terminating with 
the ordinary cast structure. A great deal in the appear- 
ance de^ieiuied upon the way in which the light struck the 
plate of crystals under the niicroNco}ie. and so much 
depended upon the way in which the niet-al had lieen 
etched. The best method of etching the surface for high 
I p)wer work was to use a solution of ammonia m hydrogen 
peroxide solution ; the photographs then came out like 
engravings, if carefully takiui ; that was the only way in 
which consistent photographs of the same object‘coul(l Iw 
obtained. He was inclined to think that some of the 
crystals which Mr. Hudson referred to and described as 
due to “ twinning ” were rather clue t<^ th(i “ slipping ” 

I of one large crystal, which broke by a slight strain upon 
I it. If more work were done upon that individual crystal, 
it would probably lie found to l>e a mass of very tiny 
layers, a few of which etched out from the others. 
Probably Mr. Hudson would have observed that same fact 
for himself. Ho had never gone so far as Mr. Hucison to 
recognise in these photographs the actual individual 
eutectics, so much variation was due to the way in which 
the lights met the surface, and to the action of various 
etching solutions. Had Mr. Hudson found that difficulty 
and examined the same structure etched by different 
soluti^ms ? 

Prof. Turner wrote, “ No doubt the more we know 
of the internal structure and physical properties of the 
zinc-copper series, the more regular and uniform would 
be the material which was produced. This is particularly 
BO in respect of sheet brass, and other similar material 
which has to l>e frequently annealed during its preparation, 

I The work of Shejiherd appears to Ix' the most important, 
i and the most revolutionary, which has appearetl for a 
nuinlier of years, though numerous observers have worked 
on brass. Among tliese, Charpv calls for siieoial recog- 
nition. It shoulil be mentioneci that, in preparing these 
alloys, the purest obtainable electrolytic copper and 
distilled zinc were employed, and every care taken to 
ensure that the alloys were really os represented. It is 
interesting to find that in so far as the two series of 
researches hod covered the same ground, the ob»ervations 
of Mr. Hudson supported and confirmed the suggestions 
of Shepherd. 

“ This work would entail a revision of our conceptions 
of the constitution of brass. It would not, of course, in 
any way invalidate the foots observed by Laurie and 
others ; but instead of explaining, these results as being 
due to definite compounds which are formed with certain 
profxirtions of the constituent metals, we shall have to 
explaitt the changes in melting point, in electro-motive 
force, and in other physical woperties as being due to 
the appearance or the prepotidetance of one or other of 
the semd solutions of hinc in copper, or of copper in uno, 
which have been described by Shepherd,'* 
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Mr. L. AbcjKbtjtt asked how the atirfaoes were prepared. 
He presumed all the slides were etched. How were they 
etclm ? There was not a really satisfactory way of 
etching these alloys of copper. He generally used for 
copper and its alloys dilute ammonia containing a few 
drops of peroxide of hydrogen, but the results were not 
satisfactory. One speaker referred to the importance of 
the time as well as the temperature in annealing. Tiiat 
was a matter of great importance. Had Mr. Hudson 
ever found, after aimealing, it made any difference whether 
the specimen was quenched in cold water or allowed to 
cool naturally ? He asked that question, because he made 
an oljservation lately which led him to think it did make 
a difference in the structure of the metal. He had 
heated small pieces of copper in a mufflo and gradually 
increased the temix^rature with the object of ascertaining 
the effect it had on the growth of the crystals. The 
iece of copper had Ixien lumted to a temperature of about 
100^’, just over the melting point. As soon as it was 
brought out of the mufflo it ro-calcsoed quite vividly. 
No doubt the copper had melted in the akin of oxide 
without changing its shape,* and immediately soliditled 
on removing from the mufffe. The structure showed 
quite clearly that was the case, and that some of the 
oxide dissolved in the copjxT. He had obtamed a 
beautiful sjiecimen, accidentally, in that way. 

Mr. Huuson said that burnt brass was characterised 
by a coarse crystalline structure, and frequently by the 
presenct; of small holes like hubbies of gas. With regard 
to the twinning referred to by Mr. Rosenhsin, the effect 
of straining cost brass was made evident under the micro- 
Bcopr* by many scries of parallel linos which he took to 
1)6 slip hands ; although the twinning was developed by 
the straining, it was made evident by aimealing. Also, 
when very severely strained, the crystals were distorted 
and broken up, and. on aimealing, recrvstallisation took 
place with very obvious twiimiug. In reply to the question i 
fls to the relative importance of time and temperature I 
in giving the best results in annealing brass, he could not 
STXjak from much }x?r8onal ox|x>rioncc, but he should say 
that, provided the tem}K‘rature was not high enough to 
produce burning, a short annealing at a high U‘mperature 
should give similar results to a longer annealing at a 
lower temperature. He had never noticed more than one 
constituent in brass containing over 70 per cent, of 
copper. The method of etching adopted, which was 
that of gently rubbing the s}K)cimen on parchment 
moistened with a diluted solution of ammonia, gave very 
good results, although the colours of the constituents of 
tlio etched sections as seen under the microscope might 
not always the true ones. Thus the constituent ji 
under these conditions apixiarod greenish-yellow in colour, 
although on a freshly filed surface it had a distinctly 
reddish tinge. 


Canadian Section. 

Mtcting hehl al Toronto on Thvrsday, May KkA, 1906. 


an urgent nec^ty. The relation between the number 
of heat units in a gas and the temperature of tl^ffame 
I produced when burned seemed to offer a solifibn of 
the problem. 

At the outset it was recognised that both the flame 
temperature and the oaloriffc power w’ere dependent, 
fundamentally, on the composition of the gas, c.g„ an 
increase in the percentage of carbon dioxide or nitrogen 
would decrease both. It was also recognised that the 
temperature of the flame varied very materially, depend* 
iiig upon the relative point in the flame. 

The apparatus used for finding flame temperatures 
consisted essentially in a Le Chatelier thermo-junction, 
previously calibrated for the melting points of pur© tin, 
lead, zinc and aluminium, which was placed in an iron 
sheath, and thus exposed to the flame. The two wires 
leading from it wore attached to a galvanometer reading 
directly in degrees centigrade. 

The gas was burned in a small asbestos house (to pre- 
vent draughts upon the flame) having a hole in the 
at the proper height to admit the thermocouple. 
Calorific power was measured by an ordinary Junker’s 
calorimeter; from whatever source, the gas was drawn off 
and branched, one part going to the calorimeter and the 
other to the burner. 

For the establishment of a relation it w'as found advis* 
able to obtain a gas whose calorific power could be varied 
at will. For that purpose a gasolene gas was made by 
using a water blast, passing the air through a calcium 
chloride tower, then through a small reservoir of gasolene, 
and finally to the burners, after passing a tower filled 
'vith cotton w'ool, to prevent any possibility of the flame 
striking back to the gasolene. 

Galvanometer readings and calorimetric determinations 
wore made every three minutes and plotted, the result 
being 08 shown in Fig. 1, 



fIG I. 


It will be noted that there isj^a lag of about 18 minutea 
of the flame temperature behind the calorific power, due 
to the presence of the iron tube. This lag was also 
verified by several successive experiments. In order 
to overcome this a thick paste was made of powdered 
silica, fireclay and soluble glass, and placed alround'fthe 
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A RECORDING CALORIMETER FOR GAS. 
THE RELATION OF FLAME TEMPERATURE TO 
CALORIFIC POWER. 

Br J. WATSON BAIK, fi.A.SC. AND J. W. BATTEN. 

Thi work which gave the experimental data of this 
paper was first suggested by the need of a recording 
oaiori meter in the larger gas works. Undoubtedly befmre 
require the maintenance of a minimum 
salorifio value rather than a minimum candle power as 
It jw^nt; hence a method of automatically and con- 
itantty registering the calorific power may soon become 


U0 













— 


— — 















!fL-i 














3^ 


*“1 


















110 









OASC 

Ltii 






— •••*■ — 

































3 














aa 
















„„ I 



; 

















junction. This was then rapidly calcined and used in the 
euocooding trials. 

The first curve obtained (Fig. 2), hero submitted, shows 
a relation between the two, but the reverse of what one 
would oxjiect; the calorific power falls while the tempera- 
ture rises. It is evident that this is possible if the thermo- 
junction is placed at first within the inner cone and then 
tlie flame shortened. In that case the calorific value 
would decrease while the galvanometer would show an 
increasing temperature. 

For various reasons, the chief being that coal gas is 
the one most used in practice, the gasolene gas was 
replaced by it, and diluted by carbon dioxide obtained 
from a cylinder, to which a reducing valve was attached, 
^ bring it in contact with the coal gas at low pressure. 
The peculiarity noted above is clearly shown in Fig, 3. 

The position of the thermo- junction was then raised 
to a point higher than the top of the flame at any time, 
and hig. 4 produced, which shows a fairly good confor- 
mation of the one curve with the other. 

The next curve (Fig. 6) shows a similar conformation 
m general, though the relative falling oflf and increase 
m both varies widely at different times. 

Curve 6 was made using a smaller burner, and indicates 
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a maximum variation of flame temperature from oaloriEo 
power of about 2 per oent,, an error which might quite 
readily be made in reading the calorimeter. ■' 

It will be noted in Fig. 5 that at A the fall of flame- 
temperature is much less comparatively than that of 
caloriflo power, while nt B, the reverse is the case. 

Evidently for a calorific value slightly less than that 
shown at B, we would have a position where both de- 
crease at equal rates. 

The net conclusion then is that there is undoubtedly a 
direct relation of flame-temperature to calorific value. 
It is impossible to keep the pyrometer always in the same 
relative position, but for a given burner, with a given 
amount of air supply, and for a gas varying in calorific 
ower between oeriain fairly wide limits, a position may 
0 found for the pyrometer, such that the relation between 
flame-temperature and calorific value will be a simple 
one. 

In any particular case the whole apparatus would 
require ijefore use calibration against a calorimeter. 
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NOTES ON THE (lUTZETT TEST FOR ARSENIC. 

BY J. A. OOOIJE AND F. M. PERiaN, PII.D. 

Having been engaged for some months past in testing 
the electrolytic and other methods for arsenic analysis, 
we undertook a long series of experiments in order to 
ascertain whether it might bo possible to render the flutzeit 
test absolutely quantitative, and to see whether it might be 
possible to prepare standards which were quite per- 
manent or at least as permanent as the standard mirrors 
ornployed in the Mai*8h- Berzelius method. 

The chief objection to the Gutzeit method is the 
difficulty, or one should say the impossibility, of preparing 
standards w'hich are permanent. Recently T. F, 
Harvey* suggested paintuig standards to match the stain 
produced by given quantities of arsenic and using the 
scries thus prepared as a standard. We have not hoard 
whether the idea has been adopted hy other authorities 
and we have not tried it ourselves. There seems no 
obvious objection to this method, except the difficulty 
in first matching the tints, and it would be of interest 
if some firm would place such a standard on the market, 
as it is only by continued trials by different observers that 
the applicability of such a method can bo proved. 

Before trying to obtain permanent standards, we tested 
various methods for evolving hydrogen from zino and 
other metals in order to see which would be the most 
sensitive. Our first endeavour was to obtain materials 
which were free from arsenic or were, at any rate, readily 
freed from it, so that a blank could be easily obtained. 
In the first place, we tried magnesium, which being a 
metal manufactured by the electrolysis of its fused 
chloride, should bo free from arsenic, aud on trial we found 
this to ^ the case. Now magnesium is a metal which is 
acted UTwn with ^eat vigour by acids, and therefore it is 
rather difficult to keep the reaction within bounds. Even 
with N/1 sulphuric or hydrochloric acid tho evolution of 
the gas is extremely violent, and is onlv modified to a 
slight extent by placing the fiask in which the reaction is 
taking place in a basm of cold water. Owing to this 
fact, magnesium is not a very satisfactory metal to use in 
acid solutions. It then ooourred to us to use ammonium 
salts as masnesium reacts readily with solutions of these 
salts aooorolng to the equation, 

Mg +2NH4‘ +2NHa +H,. 

* Chemist and Druggist, 1901, 168. 


Although magnesium reacts witli all ammonium 
salts, therefore the equation has been expressed ionioally 
— the best results were obtained by emplo^rit^ i»he chloride. 
That is to say, we found that from the all-important point 
of sensitiveness better results were obtained with ammoniuni 
chloride than with other salts of ammonium. Even 
with ammonium salts, unless oare is taken, the reaction 
becomes much too vigorous, but there is no difficulty in 
keeping it in bounds by placing the apparatus in cold water 
when a steady aud constant evolution of hydrogen takes 
place. 

In our first experiments we used for generating the gas 
a Sohroetter carbon dioxide apparatus, and with this 
we got excellent results. The wash tube whioh ha carbon 
dioxide determinations oontains oonoentrated sulphurio 
acid, contained in our experiments a solution of ouprous 
chloride (acid or ammonlaoal) or a solution of leadaoetate, 
to keep back traces of phosphine or hydrogen sulphide. 

In oarr 3 ring out the experiment, the ammonium ohloride 
(about 6grms.) was first placed in the apparatus and then 
about 1 — 2 grnis. of magnesium turnings, wire or ribbon 
added, with magnesium powder the reaction is inclined 
to be too vigorous. The side stopper was then put in 
aud about 10 c.c. of water run on to tho mixture. The 
apparatus was gently shaken and then placed in a basin 
of cold water. As soon as an oven evolution of gas was 
obtained — about one to two bubbles to the second — a 
piece of filter paper, previously soaked in a strong alooholio 
solution of mernurio chloride and dried, was fixed over the 
outlet tube, and hold in position with a rubber band, or 
by placmg a glass tube slightly wider than tho outlet tube 
over it. If at the end of 30 minutes a blank was obtained, 
then tho required amount of arsenic was added. Working 
in this way there is no difficulty in showing tho presence 
of 0*002 mgrm. of arsonious oxide, in fact, 0*001 
mgrm. gives a marked stain. The evolution of the 
hydrogen gas sliould bo cheeked at the oommeuoeraent of 
tho oxperiiuont, because it is difficult to control it should 
the action once get too vigorous. 

Thero is one (ejection to tho Schroetter apparatus, it 
is rather too small. Wo originally employed it because 
we did not wish to design a new apparatus whioh no one 
would buy, and because it is to be obtained in every 
laboratory. We now, however, use the apparatus depicted 
in Fig. 1, which, if not to bo obtained in every laboratoiy, 
at any rate is readily made up from materials present uL 
every laboratory. 



Fig, h 


It consists of a oouical fiask of Jena glass, having 
capacity of 250 o.o. and fitted with a dropping funnel for 
adffing the solutions, also with a tube connected with a 
U-tuM containing a 10 per cent, solution of acid ouproua 
chloride. The paper is held in porition on the U-tube 
by moans of a i^ass tube slightly wider than the tl-tube 
itself. The cuprous ohloride is to retain any sulphuretted 
hydrogen aud some other gas whioh also^ when magneeium 
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ii used, causes a stain on the mercuric chloride paper, j 
At first we thought that this gas was acetylene (we, there- 
fore, then used ammoniacal cuprous chloride) produced 
from a trace of carbon in the magnesium, and on putting 
a little calcium carbide into the apparatus and running in 
water we found that the paper was likewise stained. 
In order to make certain, however, whether this gas was 
due to acetylene, pure acetylene was prepared by acting 
upon copper ocetyiide with hydrochloric acid, and it was 
then found that the pure gas, so obtained, had no action 
upon mercuric chloride. We found, further, that the 
compound obtained by passing pure acetylene into a 
solution of mercuric chloride is white. Furthermore, 
there is no stain produced when the gas is pasKe<l through 
an acid solution of cuprous chloride. But if cuprous 
cliloride is not employtal, and if the evolution of gas I 
becomes too vigorous —when magnesium and ammonium 
chloride is used— -it is impossible to obtain a blank, 
because a black or yellowish black stain is invariably 
obtained. The odour of the gas in these circumstances 
is similar to that produced when dilute sulphuric acid 
acts upon iron. 

It ought at this place to bo mentioned that wo did not 
find it possible to completely arrest phosphine with 
cuprous chloride. On the other hand, Dowzard* states 
that phosphoretted hydi’ogen is completely absorbed by 
cuprous chloride, although further on in the same paper 
he says, “ if phosphites or hypophosnhites are present, 
the sample should be treated with bromine before 
examination,” the bromine, of course, oxidising to 
phosphates, which are not reduced under the conditions 
of the experiment. If the cuprous chloride solution is 
concentrated, it does indeed prevent the phosphine 
passing forward, but it also prevents the arsenic hydride. 
Knowing that phosphine forms compounds with kaiinio 
chloride, aluminium chloride and antimony pentachloride, 
we tried passing the gas through solutions of stannic 
chloride in hydrochloric acid, but tlie phosphine passed 
through as before. Bure liquid stannic chloride appears 
to stop it, but, owing to the unpleasant character of this 
liquid, it is obviously out of the question to enqiloy it. 

A tube parked with anhydrous aluminium chloride also ‘ 
failed to hold back tlic pbospliine. Tberefure, when 
readily reducible, phosphorous compounds such as hypo- 
phosphites or ])hosphites are being dealt with, the only 
thing to lie done is to oxidise the solution with a httfe 
bromine. 'Phrs also oxidues arseuites to arsenates, and 
then the arscuiic (letermiiiation should he earned on for 
about 15 minutes longer. t)r else, if the gas is to be 
generated with zinc and acid, the arsenate may be reduccnl 
by the addition of stannous chloride as recoininen<led by 
Hill and Collin s.f I 

It is a point worthy of note that the yellow <*olour pro- 
duced by the arsenic hydride on the mercuric cliloride 
paper is turned black by the addition of ammonia; m 
fact, when the yellow stain is so slight as to be hardly 
distinguishable, the addition of ammonia will cause quite 
a marked black stain. This points to the reduction of 
the mercuric salt to the mercurous condition, J,ohmannt 
gives the formula of the yellow compound as A8(HgCl)3, 
from which one would get the equation ; 

AsHa -bSHgClg ^ Ag(HgCl)3 +3HCI. 

We hoped at one time to he able to use this as a method 
for determining the quantities of arsenic, but owing to 
the difficulty of judging between different intensities of 
black stains we had to give it up. The black stain also 
is fugitive like the yellow one. The only advantage 
which it has over the yellow stain is that it eiiahles one 
to work at night ; because it is often impossible to see 
slight yellow stains by artifunal light, but there is no 
difficulty in recognising a block one. 

It has already been stated that tliere is no difficulty in 
distinguishing 'rnW »n#trm. of arsonious oxide when 
magnesium and ammonium chloride is used. Barallel 
experiments with zinc and sulphuric or hydrochloric acid 
show that zinc and acid is slightly more sensitive than mag- 
nesium with ammonium salts, because with zinc and acids 

• Cham, 800 ., 1001, 7] 6 . 

t €hem. and Drug., Sept., 1006. 

t Dharm. Zelt. IftOl, 740—^66. 


GDIOTT TEST FOR ARSENIC 


It is possible to estimate ragrm. with a mercuric 
bromide paper. Chapman and Law*** find that there is 
considerable difference in the sensitiveness of zinc, but that 
if the zinc is insensitive the addition of small quanrities 
of a pure cadmium, lead, or tin salt increases the sensi- 
tivoness. Experiments were, therefore, carried out to see 
whether the sensitiveness of the magnesium would be 
increased by means of the addition of cadmium salts. We 
found, however, that the addition of cadmium salts 
decreased the sensibility. In one exjieriraent, for example, 
with magnesium and ammonium chloride, to which cad- 
mium cliloride had been added, we failed to obtain a stain 
with 0*()()2 mgrin. of arsonious oxide, hut the stain was 
distinct with 0*(M)5. It has already been pointed out that 
we can detect ()*0(H mgrm. with pure magnesium and 
ammonium cliloride. 

With acid and zinc, 1 c.c. of a 10 per cent, solution of 
copfSir sulphate decreased the sensitiveness considerably, 
the same quantity of a 10 per cent, solution of iron was 
much less marked, nickel had almost the same effect as 
copper, and cadmium did not improve the sensibility. 
It is, therefore, advisable to have all foreign metals absent. 

Chapman and Caw measured the potential upon a 
pofxintiometer of the cells, zinc-sulphuric acid and zinc- 
cod mium-sulphuric acid against a hydrogen normal 
electrode ani found tlio following numbers: — 


Solution. i Metal Totcntlal. 


Sulphuric acid 


Zinc 

Zinr-i-radnilnm 
CiO gnuiR ('dSO*) 
Zinc 

Zinc + cadmium 
(510 grms. CdSO,) 


1«398 

1-410 

l-40:i 

1-;172 


It occurred to us tliat it would be interesting to 
measure the potential of the inagnesiiim cell in a similar 
manner. The magnesium elect.ro<]c consisted of a 
carefully cleaned ingot of the metal 1-5 cm. diameter and 
7 cm. long. The volume of the solution in each case was 
150 C.C., and to obtain the Mg/(!d electrode 5 c.c. of a 
10 per cent, solution of cadmium sulphate was added. 
The potential of the hydrogen electrode was l-0b5. The 
following numbers were obtained : — 


Solution 


Metal. 


Potential. 


N/l 
A'/l 
AVI 
A71 
A /I 
A/I 


NH4CI 

NH4CI 

HC’I 

nci 

HsSO* 

HaSO* 


M« 

Mu + CM 
MU 

Mu + Cd 
Mu 

Mg + Cd 


1-R&4 
1-60 4 
1-932 
1-004 
1-99S 
1-670 


If the potential of the electrode alone determines the 
reducing power of the metal, then it would follow from 
the immliers obtained tliat magnesium is a much more 
powerful reducing apnt than ziiic and that the addition 
of cadmium shoultf render it less active. It will be 
noticed from the experiments of Chapman and Law that 
in one ca^io they find that the addition of cadmium (when 
small quantities arc added) increases the potential. But 
that in the other case (where large quantities are added) 
a decrease in potential is produced. Yet they find that 
when the zinc is insensitive it becomes more sensitive 
on the addition of cadmium. It should be pointed out 
that with luagiiesiiim the evolution of gas was exceedingly 
rapid, and this may jierhaps to some extent account for 
riie very high numbers obtained in our experiment®. 
But still the lowering of potential on the addition of the 
cadmium salt is very great, especially in the case of the 
Bulphurio acid solution ; but even here the numbers 
obtained from the cadmium and magnesium are higher 
than with the zinc electrode alone. 

When reducing with the electric current, if the sub- 
stance to be reduced is a difficultly reducible one, endeavour 
is always made to work with an electrode which 
wUl allow of as high a super- tension (over potential) 


Atuayst^ 1606. 


3vm Mi iflOQ.] 


aoODE & PERKIN— NOTES ON GUT35EIT TEST EOR ARSENIC. 


tm 


4is I>CN»»ible. For example, Tofel* found that with lead 
■eileotrodes he could reduce uric acid, but that Ive failed 
when other electrodes were employed. Similarly Hackford 
and Sandt claim that by using lead electrodes thev 
obtain a more thorough r^uction of arsenic comxiounds 
than by using platinum electrodes. Our own experiments 
confirm this contention. We did not determine the 
potential or drop in potential produced by tho aildition 
of other metals We nope, however, to study the matter 
in detail at a future date. We might menti(»n, however, 
that Chapman and Law, loc. cit,, found that platinum, 
cobalt, copper and iron all caused a drop in |.K)tcntial. 
Now aU these metals retard reduction ; therefore, mag- 
nesium, with its high potential, should he a much more 
|)owerful reducing agent than zinc. The potential of 
the electrode alone does not seem to lx^ the only fact^>r 
which determines the reduction. Before the matter can 
be thoroughly understood probably a great deal more 
•experimental work will be necessary. 

Too much weight must not be placed on the potential 
numbtirs obtained, which it must oc remembered are not 
sui>er-ton8ion numbers, but the solution tension of the 
jTictals. 


Probably the explanation of the lowering of the 
potential of the magnesium on the addition of cadmium 
salts, is to bo found in the lichaviour of niagnesinm with 
solutions of oadnnum salts. When mamesium is added 
to a Solution of cadmium sulphate or chloride, a vigorous 
evolution of hydrogen ensues and metallic cadmium is 
thrown out. Probably the cause of this evolution of 
hydrogen is due to the tendency of magnesium salts to 
hydrolyse. The first reaction will be the replacement 
of the ('admium anti ft>rmation of a magnesium salt, 
the magnesium salt will then be hydrolysed and a basic 
salt bf^ produced. Tliis is, we think, proved by the 
following exaiiijile. If powdeR>d magnesium is added 
to a neutral solution of raagnesiuni chloride or siilphaU' a 
vi'ry vignrous reaction ensues, hydrogen is evolved and a 
basic salt H<'t)arat('S out : — 

^ Am 

Mg + MgS 04 - )S()4 + Hg. 

\()H 


Tlie reaction between eadniiuin salts and rnagnesium 
.can thus be represented : 

ia) Mg 4- CdS( >4 = Cd -h MgSO^. 

{h) Mg -1- MgSt >4 4-2H()H rr Mg2R04(OH)2 -f 

Expcrimeiils were also made with aluniiniuin both 
in alkaline and acid solution, tlie strength of the solution 
in each case l>emg 4N. It was found, however, that 
when the n-duction was carried out with aluiniriium 
that even witli mgnii. of arsenious oxide no stain was 
obtained, tlierctore no furliier experiments were carried 
out witli this metal. 

Not having succeeded in obtaining stains which were 
wrmanent on keeping, we turned our attention to the 
formation of the stain itself. It occurred to us that it 
might Ixi THjHSible to employ some other substance than 
mercuric chloride. Silver api^eara to be out of the ques- 
tion for reasons given by August Gotthelf:{: ; also because, 
as Dr. Tilden pointed out when discussing the paper of 
Chapman and Law, loc. cit., silver nitrate is re<fuced by 
molecular hydrogen. 

Pap(?r soaked m hydrogen aurichloridc was tried and 
intense pink or purple stains were obtained. We found, 
however, that it was practically impossible to obtain a 
blank. Also, the paper soaked m the gold solution very 
soon became purple on keeping, the more fact of drying 
it in the steam oven was often sufficient to turn the paper 
a purple colour. But we found that by preparing a J per 
cent, solution of hydrogen auri chloride In absolute alcohol, 
soaking the paper in this solution, pressing it between 
dry filter pa]^r to take out the excess of solution and 
drying in the steam oven for from five to 10 minutes, 
that the paper was much more permanent. If this paper 


• Ber., S4, 258. 
t Chem. 800., 8fi> i068. 
t Analyst, 1901. 181. 


I wa« employed at once it was possible to obtain a blanlc^ 
I but after keeping for a few hours it woe no longer reliable, 
j The stains obtained, after washing with hydroehlorio 
I acid, are quite permanent, but the method, unfortu* 
i nately, is much too unreliable to be of any use. Platinum 
j salts "are not reduced with relatively largo quantities of 
' arsenic. Vanadium salts are not reduced, although acid 
I solutions of vanadium give a magnificent blue on reduction 
, with sulphur dioxide. 

We then tried pafier soaked in a strong alcoholic 
, solution of mercuric bromide. In this cose, although 
the stain produced is not permanent, it is more intense 
I than wlien mercuric (‘hloriae is employed and, therefore, 

I the test is more delicate. After tho stain has been 
I obtained the papcir is ])laced on a watch glass and 
, moistened with a few drojis of concentrated hydrocldorio 
i acid, as reciJin mended by Birtl* for mercuric chloride 
papers. The watch glass is then warmed for a minute, 

I and the acid poured off. The paper is then washed with 
' a little water and slippt‘d off the glass on to a clean piece 
j of white paper, where it is allowed to dry. Caro must 
he taken not to add too much ewid or to heat too long, 
or else this stain will become fainter and can be made to 
I disappear completely. But by careful treatment wi^ 
hydrocihloric acid, stains become visible which could be 
! hardly seen without it. By using the mercuric bromide 
pa|XT ingrm. of arsenious oxide is quite roatlily recog- 
nised. The papers used for soaking the mercuric salt were 
smooth English filter papers. The diameter of the paper 
in contact with the gas was 14 — 16 mm. The stain may 
I be obtained in a more concentrated manner by placing 
; a rubber stopper in the apparatus and fixing in a glass 
' lube of 6 mm. internal diameter, as shown in Fig. 2. 
When dealing with very small quantities of arsenic, it 
IS advisable to modify tho apparatus in this manner. 
In fact we jirefcr this form of the apparatus rather 
than that shown in Eig. 1. 



Fio. 2. 


When experimenting on tho permanency of the stain, 
we prepared little discs of plaster of Paris soaked in the 
mercuric salt, but although they showed the stain very 
well, we were unable to wash ‘them with hydroehlorio 
acid and it was a difficult matter to fix them on to the 
apparatus ; we, therefore, came back to tho paper discs. 

For smoothness of working we prefer to use magnesium 
and ammonium chloride, liecause when once started the 
apparatus will go on gently evolving hydrogen for about 
two hours without further attention. With ainc and 
acids the reaction is sometimes rather intermittent. 
It is interesting to note the different appearance of the 
zinc in different exiierimcnts. Sometimes the whole 
solution becomes milky from the evolved gas. When 
this happens the action is generally the reverse of amooth 
and tho gas comes off intermittently. At other times 
the individual pieces of zinc become of a Sfiongy appear- 
ance from the hydrogen clinging on to them ; when this 
is the case the reaction goes on smoothly and very little 
attention is required. 

The time element is also of importance. Most observers 
* J. Soc. Chem. Ind., 1908. Htl. 
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8eem t^) consider that half-an-hour is sufficiently long for 
each determination. We find that it requires 45 minutes 
to dnve out all the arsenic when 0-002 mgrm. is used, 
and therefore consider it better to take one hour to each 
determination and with arsenates U hours. If the 
arsenic is not all got rid of in the Gutz.eit aT)paratu8 
when zinc and acid is used, it must foUow that it is also 
not got nd of in the Marsh apparatus. This fact would 
not necessarily matter if all the tests were invariahly 
earned out in the same time, lieeause it is probahle 
that ttttt ingrm. A^O^, for example, would always give 
the same mkmsity of mirror in, say, 30 minutes and, there- 
fore, the estimations would be correct, as the comparison 
in each case would be the same. The same line of reason- 
mg applies to the electrolytic method. With reference 
to nie electrolytif! method, wo have found the apparatus 
of Hackford and Sand, or a modification of this, to give 
very satisfactory results for arsenitos. 

Now as to the reliability of the Guizeit test. It is not 

S ossible to pre])are ts-rmanent standards, therefore, all 
eterminations must l>e done in parallel. The apparatus 
required is 8im]ilc, tliere is no reason why one should not 
start four or live gomg at one time; one the actual 
determination and the oth(;rs standard quantities. We 
found exactly the same quantities of arsenic in cominereial 
samples of borax and cream of tartar, which had Wn 
examined on the Marsh apjuiratus, from an outside 
source. With reference to the different methods of 
detecting arsenic, tlio Marsh - Berzelius apparatus 
requires a lot of experience, but in tlie hands of an e\i)eri- 
enced manipulator may b(' said to bt^ practicallv infallible. 
Ihe same remarks aiiplv to the elect-roly tic method when 
a lead cathode is used, although this is not quite so delu-atc 
as the MarBh-Bia’zeliuH ajiparalus. The Giit-zeit test 
requires care and exiK*iiencc and then leaves little to 1 m; 
desired. In all the methods the samples to be tested 
shouiu lx; as free as }>OKHible from foreign substanei-s 
esjiecially metallic impurities. For general testing pur- 
jioses we flunk the Gutzeit has ttecided advantages 
over the Marsh- Berzelius. But for cases of poisoning, 
of course, tlie Marsh-Berzelius is the aiiparatus which 
would bti employed. 

In conclusion, we may state that ox|KM'imentH are being 
made with the electrolytic apparatus and its ajiplications 
to the Gutzeit methofl of testing— so far tin; results have 
been vc-ry satisfactory. 


Discussiox. 

The Chairman said he hoped the discussion would 
trend in the direction of showing the value of this process 
as compared with tlie Marsh-Berzehus, its quantitative 
value and the accuracy and speed with which the deter- 
mmatioim could be conducted, more particularly m 
reference to the conmlications^wliicli it a]qieared to limi 
would be introduced hy subsidiary reactions in respect of 
the material introduced to lie tested, and the condition, 
acid or otheruise, in which that material was. 

Pr. Divkrb said he had hoeii much interesteil by the 
senes of unsolved problems in inorganic (ihemistry coii- 
tmned m the first part of tlic paper. Gertaiiily organic 
chemistry was now much easier to ilevelop Gum moruamc 
chemistry. ® 

Mr. A. a C'hai‘man said the ])aper appeared to resolve 
Itself m the first place into a plea for the Gutzeit test, 
and 111 the second place into a criticism of some results 
obtained by Mr. Ixiw and himself and set out in a paper, 
deahtig with the reduemg action of hydrogen, recoiitly 
communicaUxi to the Society of Buhlio Analysts. The 
Gutzeit test suffered from many serious disadvantages. 
In the hrst place, as the authors had pointed out, it was 
impossible to prepare standards which were in any way 
permanent. In the second place the stains were 
senously affected by light and also by certain vapours 
which were freuueutly present in the laboratory 
atmosphere. In the third place-and this was perhaiw 
one of tlie most imporl^t objection8--it was not, 
sirioUy swaking, dia^ostio of araenio and did not yield 
mulU which were ^aracteristio and deffnite. In the 
Marsh test an arsenic mirror was obtained from which 


arseniouB oxide crystals could bo prepared, and could bo 
used for confirmatory purposes. In work which was so 
important as the estimation of traces of arsenic in food 
products, it seemed to him that that should be a »ine> 
qva^non in any process employed, and in that respect tho 
Gutzeit test laboured under a grave disadvantage. There 
w-as also the fact that hydrogen phosphide, hydrogen 
sulphide, and apparently some hydrocarlions which the 
authors liad not been able to idontiiPy, also produced stains 
which were not easily distinguishable from those pro- 
duced by arsenic. A final further objection was that it 
was impossible to assess tlie stains produced by artificial 
light. Bearing all these points in mind, it seemed to him 
tliat the time was far distant w'hen the Gutzeit method 
could, save in a limited degree, replace the Marsh- 
Berzelius method for the estimation of traces of arsenic. 
Turning to the question of the relationship between the 
reducing efficiency of hydrogen and the source from which 
it w'as obtained, it seemed to him the authors’ experiments 
in every way confirmed ihe conclusions he (tlio speaker) 
and Mr. Law had put forward. In the first place, if it 
were a fact that the potential of hydrogen obtained from 
magnesium was much higher than of that obtained from 
zinc or cadmium, it was only what might have been 
expected from Mr. Law’s and liis own results, that the 
addition of cadmium salts would reduce the potential and 
diminisli the reducing activity, and that ajipeared to be 
the case. But ho would go a good deal beyond that. 
As a matter of fact, lire authors had not measured the 
potential of the hydrogen obtained in these exfx?riments. 
They had merely measured the solution-tension of the 
magnesium in ammonium chloride solution, and, judging 
from the rate at wdiich the gas canio oil in the experiments 
shown, the difference between the solution tension of the 
metal and the potential of the hydrogen must bo v^ery 
great indeed. In fact, the one magnitude only 
approached the otlier wIkmi tlie rate of liydrogen evolution 
WHS very small, as lu the case of pure zinc or pure 
cadmium ; so that the numbers [uit on tlio Ijoard n^ally 
bad little or no meaning as a criticism of their results. 
There really was no a 'priori reason for supposing that 
the introduction of cadmium into the flask in the 
magnesium expcriuient should either diminish or increase 
the reducing activity of the evolved hydrogen ; or, which 
came to the same thing, that it should dimmish or 
iner»-ase its potential. As a matter of fact they had no 
knowledge whatever of the potential of the hydrogori 
from magnesium dissolving in ammouinm chonde, but 
tliey had certain other information which lead them to 
suppose that maguesiinn, zinc and Ccidmium all stood 
somewdiere near together with regard to hydrogen- 
potential. and that being so — it certainly was so with 
zinc and cadmium — whether cadmium increased the 
reducing activity of a sample of zinc or of magnesium 
would depend, in the first place, on the purity or impurity 
of the z.iiu; and magnesium m question ; and in the 
hceond place -^and thili was more important— on the way 
in which the cadmium was deposited on the surface. 
Oil neither of those points had the authors given any 
inforiiiation nt all. That being so, there was no reason 
why they should anticipate any particular result from 
the introduction of cadmium into the evolution flasks. 
One thing was pretty certain, and was supported by an. 
iinmenso number of his ow’ti experiments (because he had. 
used cadmium in every Marsh experiment which he had 
made for many months), and this w'as that the ixitential 
of the hydrogen given off in the case of zinc depended 
very largely on w^iether one obtained a imiforra eoatiug- 
of cadmium over the metal to be treated or whether it 
was deposited in an uneven and spongy form. In the 
experiments doscribod, ho tlioiight the cadmium must 
have been deposited very unevenly. It was in fact a very 
difficult matter to obtain a uniform coating of cadmium 
over magnesium, but that really was one of the most 
important points in determining whether cadmium 
would produce an effect or not. The authors said that 
ho and Mr. Law had recommended the use of cadmium 
for sensitising pure zinc, but that was what they had 
carefully refrained from doing. Tliey only gave tho 
results of their experiments, living chemists to draw 
their own conclusions. They made no recommendation 
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•imply because there were some cases in which cadmium 
did not produce increased sensitiveness for reasons not yet 
ascertained, and they did not desire to mislead anybody 
working on this very intricate subject. As stated, 
however, in the paper he had referred to, the potential of 
hydrogen was one factor in reducing efficiency and an 
extremely important one, but they recognised that there 
must be other factors. They had also made experiments 
with aluminium, which went to confirm those of Dr. 
Perkin. Using it in the Marsh tost they observed the 
formation of a white deposit in the combustion tube 
which they could not explain. Aluminium was apparently 
quite unfitted for use in the Marsh- Berzelius test. With 
regard to the quantities whicli had lieon mentioned, he 
thought the time had now come when wliat they had to do 
was to take os a minimum, say, 1 /5(X) mgrm. and endeavour 
to find that with absolute certainty. It was far more 
important to work with certainty to l/5(.M>th, which 
was surely as far as anyone could desire to go, than to 
sometimes be able to detect 1/20(X) mgrtn. He had 
recently been making experiments on the eleetrolyti<t 
method, using pure tin cathodes, and had got results 
which were rather encouraging. Reduction took place 
much more readily than with platinum, and tin w-as for 
several reasons not. quite so difficult to work with as lead. 

Mr. T. Tyreb said the Clutzeit test was oven now by no 
means jK^rfect. Ho had made exporiments with the 
stains, and it was interesting to hear that the bromide tost 
was, on the w'holo, more precise as to colour. 'J'here was 
no douht that tlio slam ot arseniuretted hydrogen upon 
mercuric chloride paper was mercurous, which turned 
black on the addition ot ammonia, but it was luxiossary 
to take various precautions and adopt suggestions which 
had been made by Messrs. Hill and Collins, Kirkby, 
Charles Tyror anil Bird, all with tlie definite object of 
absorbing interfering agents, and wlieii these suggestions 
were combined, one was enabled to make comparisoiia 
about which no douht could exist. While tho Htaiii of 
mercuric chloride was affected by light and age, it was 
undoubtedly blackened (and to that extent it was con- 
firmatory) by araiuonitt ; but the phosphorettod hydrogen 
slain, wliich could scarcely he seen even with known 
quantities of arsenic, w'as less affected, and tlie sulphuretted 
hydrogen stain was aliglitly affected ; under these circum- 
stances what was to lio done ? It was a question of 
comparison, with colours which were in tliemselves 
delicate and requiring considerable judgment to differ- 
ontiate. He regretted that Dr. Perkin was not able to give 
a working illustration with magnesium, but the reactions 
exhibited were certainly surprising, and showed that there 
were certain points against which nrecaution ought to bo 
taken. He had tried ammonium chloride with magnesium, 
but tho rate of evolution of hydrogen depended not only 
on tho state of division, but also on the concentration of 
tho ammonium chloride solution. If this method were 
adopted for tho evolution of the hydrogen, then the 
precautions w'ould have to be mereased. But tho reaction 
was certainly worth considering, and working out to 
definite conclusions. From the appearance of tho 
magnesium with magnesium chloride and suluhate, it 
was clear the reactions w ere scarcely so simple as oescribod 
by the authors. Of course, in using ammonium chloride, 
provision must be made for absorbing the ammonia 
vapours evolved so copiously, 

Mr. C. A. Hill said the use of stannous chloride had a 
distinct advantage, as it reduced arsenates to arsenites, 
and, therefore, made tho tost more completely comparative, 
and also because it made tho evolution of gas steady and 
regular. It was usual to compare the stains obtained in 
any test with the stain obtained from a solution containing 
a known amount of arsonite. The presence of stannous 
chloride also reduced tho time necessary for the operation. 
In his experiments, this time varied according to the 
condition in which the arsenic was present to start with, 
but he could oonfim Dr, Perkin that in some oases it was 
necessary to run for an hour. The question of the fading 
of the standards was not so important as might appear, 
owing to tlie ease with which fresh standards were prepared. 
They usuaUy prepared them two or three times a week. 
He congratulated Dr. Perkin on the use of bromide; 


he had found it at least four times as delicate as the 
mercuric chloride. 

Mr. Julian L. Baker asked how tho authors would deal 
with a solution of organio compounds containing arsenic,, 
such as an ordinary molt extract or sugar solution. The 
varying proportion of acid to be introduced into the 
ammonium chloride solution and magnesium would 
materially affect tho rapidity of the flow of gas, and, 
consequently, tho resulting stain ; this would not be 
comparable with tho four or five standards whioh were 
simultaneously being made. 

Dr. L. T. Thorne said the difficulties in the way of the 
Gutzeit test were very great as a quantitative tost. There 
was one other point vmich occurred to him during the 
reading of the paper, and that was the need for the further 
manipulation of the stain by means of hydrochloric acid, 
or otherwise, to get it more fully shown up, and that 
the manipulation required very great care or it might 
affect the result. Dr. Perkin himself mentioned tliat if 
the hydroolilorio acid was used too strong, or the heat 
was too much, tho stain was reduced ; so that his own 
feeling was that tho Gutzeit tost could not conmaro for 
accuracy, delicacy and reliability with the Marsh- Berzelius « 
test as now carried out. With regard to the additiou of 
cadmium to zinc to increase its activity, he should like 
to confirm tho results given in Messrs. Chapman and Law’s 
recent paper (Analyst, 190(1, 3). He had been in the habit 
of using electrolytic zinc for a long time past and had very 
good results without any admixture, but a short time ago a 
new batch of electrolytic zinc came in, the sensitiveness 
of which was very much reduced. The electrolytic zinc 
was always punliod by the sodium process and then gave 
very good results, but in the batch referred to, tho 
sensitiveness, even after treatment with sodium, was not 
quite satisfactory. Tlie effect of cadmium was tried. 
About 2 per cent, of cadmium metal was alloyed with the 
zinc, with the result that the sensitiveness was much 
increased, but at the same time traces of arsenic showed 
up, probably from tho cadmium not being quite pure. 
The cadmiuimsod zinc was therefore submitted to the 
sodium process, and reacted even more readily to thia 
sodium treatment tliau the zinc itself, and a cadmium- 
zinc was obtained which was perfectly free from arsenic, 
and which showed great sensitiveness and reliability. 
That was an uiteresting point, not only as coutirmii^ 
(fiiapman and Law’s results, but also as showing that in 
an alloy, which was a very intimate mixture, the effect 
seemed almost more definite than where by using a 
cadmium salt in the Marsli apparatus only a deposit of 
cadmium was obtained on tho surface of tne zinc. 

Ml-. E. Grant Hooper said his experience had shown 
that there was a distinctly useful application of the 
Gutzeit test in a direction that had not been quite pro- 
seated to the meeting. It was not so much, in determina- 
tions of actual quantities of arsonio that the Gutzeit 
test was, in his opimon, most useful, but rather where 
it was required to show whether or not a minimum, 
quantity was present m the substance under examination ; 
and with reference to that he was rather surprised that 
no reference had been made to tho work of the Pharma- 
oopceiA Special (Jommittee, which had, under the direction 
of Professor Dunstan, to his mind, considerably improved 
the Gutzeit test in tho way of systematising the procedure. 
In connection with one point whioh had been referred to 
by Dr. Perkin, tho question of time ; those familiar with 
this later pharmaoopceia practice would remember that 
it was proposed the test should run for two hours, and 
that he thought was a distinct advantage. With refer- 
ence to the fading effect, to whioh referoaoe had been 
made as one of tho difficulties connected with the test, 
he would suggest that in the application of the method, 
in the particular direction to which he had alluded, 
there was no difficulty in setting three experiments 
going at the same time — one a blank, one with ^ 
standard minimum you were searching for, and one with 
the substance under examination. H. the Gutzeit test 
were used in that wav and under those conditions, systema- 
tised, as it had been m report to which he had mened, 
then thq Gutzeit test had distinct advantages and would 
be useful to many who had not the opportunity, and 
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probably were not inclined to devote the time nocesaary 
tor an electrolytic determination. ’ 

Dr. F. B. PownTR Raid the (Bitzeit teat had bwn in more 
or lean general nse for a ntimbor of yearR, and ho recalled 
part-u ularly a very lengthy invfcHtigation of the subject by 
the late Prof. Flueckigerof Straflburg, which was puldiRhed 
in the A rch ir d nr Pharmacia in 1881). That investigation 
was principally confined to the sensitiveness of the test, 
and the conditions under which it could be most uHcfullv 
carried out. Comparisons were instituted, esjK*cially 
between the (lut/.eit ami the Marsh- Berzeli us test, anil 
the author came to the conclusion that the former should 
be given the preference for the basting of medicinal 
ehomicals. That gave an impulse at the time to the use 
of the test which was very marked, and which led to its 
general introduction for that ajKM-ific jmrposo. It was of 
interest- to observe the consideration given to it in the 
new Uniied Stafas Vharmacopada, only n'cently i.sBucd, 
where two or three pages were devoted to the conditions 
for obtaining accurate results, eRjx*cially with regard to 
the presence of hydrogen phosphide, hydrogen suiphiilo, 
&c. He was not ipiite prepared to agree'with the ojnnions 
expressed by some of the preceding 8fH‘akcrs, which 
were somewhat depn.*ciatory of the test, lK*causc he 
thought it fulfilled a very important and useful purptjse, 
especially for the detection of arsenic in medicinal cheriii- 
icals, which required to be so frequently tested for tins 
impurity. 

Mr. H. D. Law wrote : — “ 'The potential of hyilrogen 
-aet free from metallic surfaces unijucstionably plays a 
very inqiortant part in reduction processes. This has 
been amply demonstrated by Tafcl in the ca.se of refrac- 
tory organic substances and later by Sand and Hackford, 
•(hapman and Law for the oxides Of arsenic. It is not 
the only force influencing these reactions, for m many 
oases catalysis lx‘comcs the determining factor. In the 
reduction of arsenious oxide this latt-er may be left out 
of consideration, for its action is only a sulxirdinate mie. 
The Hcsemingly anomalous behaviour of cadmium surfaces 
observed by the authors m^cds, tiiiurforc. careful con- 
sideration, and certainly a more detailed study than has 
been given. The work set fortli in the ])rescnt paper 
in no way disproves the theory enunciated by (’hapman 
and Law; on the contrary, most of the exaiiqthss conlirm 
the view already given. 'The measurement of tlu* ])otential 
of magnesium is inti'n'sting, but throws no light on tin* 
nature of the hydrogen liberated from the metal. The 
tigurf's jgiven represent the solution tension of magnesium, 
which is considcmhly higher than the ])otential of tlu^ 
hydrtigcn set fret*, as may be inferred from the very 
energetic reaction taking place. The solution tension of 
a metal can approach the jiotential of the hydrogen 
formed in the metallic surface only wlien a very nuxlerate 
action is taking place. On the addition of a salt of cadmium, 
this latter metal becomes (kqK)Bite‘d m the magnesium 
and partially covers it. The solution tension is then 
lowered somewhat and the sui>er-te‘nsion of the hydrogen 
ia increased. Consequently, tlic reaction is less energetic, 
and the figures given are nearer the actual {Kitential 
of the hydrogen. The figures given by (.hapman ami 
Law also do not represent the true iKitential of the, 
hydrogen, but the, ajiproxiination is very close, for the 
action was only slight. Tlu* authors have found that the 
addition of cadmium chloride to the (iiitzeit apparatus 
in no way increases the sensitiveness of the magnesium 
used — on the contrary, a brisk reaction takes place 
with a solution of cadmium <*hloride without any addition 
of ammonium chloride. This is undoubtedly due to the 
formation of magnesium chloriile. The magnesium 
chloride is hydrolysed by water setting free hydrochloric 
acid, which "in turn attacks the magnesium to form 
hydrogen. This hydrogen prevents the formation of 
metallic cadmium in a compac t mass round the magnesium, 
but causes the deposited metal to break away. The action 
of cadmium sulphate on magnesium is, however, very 
slight, and in this case the cadmium completely covers 
the surface of the magnesium. If now ammonium chloride 
ia added, hardly any action takes place at all. due chiefly 
to the increased auper-tension of the hydrogen, ^ut also 
to the diminwhed solution tension of the metal. It will, 
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however, reduce arsenious oxide to the hydride. The 
solution of this [iroblem is still very incomplete and until 
more work is done it ia ijuite impossible to predict results. 
The action of salts of iron, nickm and copper clearly show 
the influence of super- tension on the sensitiveness of the 
source of the hydrogen, confirming the experiments 
already published by Chapman and Law. The authors 
have Hiic<;mled in considerably improving the Gutzeit 
method of estimating arsenic. In their hancls, this method 
has be<5ome equal in sensitiveness to that of Marsh-Ber- 
zoliuH, and no more difficult to manijiulate. The gimtest 
ilisadvantagc to its use is the impossibility of preserving 
the standards. When this difficulty has been overcome 
there is no reason why this methoti should not be adopted 
j in preference to the one now generally used for accurate 
determinations of arsenic.” 

i)r. PxKaiN, in reply, sidd the discussion showed rather 
a teTuleney to lake sides, as if it were the Marsh- Berzelius 
V. the Gutzeit. They had not taken any side, they ap- 
proached the subject with an absolutely open mind 
and did so by accident. As a matter of fact, they were 
working with various ek'd roly tic methods, and it so 
happened that someone wanted to carry out the Gutzeit 
methtid. The results obtained were not very (!om}iarablo, 
and. therefore, the matteir was taken up and investigated 
simply to get more knowledge of the subject. Speaking, 
generally, they thought tliat for a method of general 
applicability to discover whether a given substance con- 
tained arsenic m which a minimum was allowed, or a 
given quantity of arsenic, the Gutzeit test was preferable . 
to the Marsh- Berzelius. Their own jiraetioe in making 
an estimation was to run three in parallel — one a blank, 
j one with a given quantity, and the other the substance 
t<j be teste*(l. ami if necessary they could put another 
I one with another quantify if tliey wished to know exactly 
I the amount. tStams, if kept in the dark, would last for 
I two or three days quite well. Mr. Bird gave the time 
j for the te'.st as half-ari-hour, and possibly with a boiling 
j solution that might be siifiicient, but under ordinary 
I conditions it was not. It did not inatteT wJien one was 
! always doing somotlimg else, if the appaiatus was running 
I for one hour or more, though ho did not consider two 
I hours was iiecessary. The hydrochloric acid treatment 
I of the pajier was taken from Mr. Bird, who first suggeftted 
j it. They certainly did not go ijiute so far as he did in 
I actually getting arsenu' frfuii it but they found the stain 
I iiiueh more permanent, and it was easier to determine 
j till' exaiU amount if they treated it first of all vnth hydro- 
j cliloru- Hi id. 

I With reference to Mr. Bukei's (piestion, it would be 
necessary to neutralise with ammonia if the substances 
were to lx* tested in an aiiparatus containing an ammonium 
salt. They had chiefly exjxTimentod with inorganic 
substances ixmtaming arsenii'. Glyceniie did not inter- 
fere, but jirobably it would be mxiessary to get rid of 
mucilaginous substances before applying the test. 


I THE SEPARATION OF BRUCINE AND 
I STRYCHNINE-INFLUENCE OF NITROUS 

I ACID IN OXIDATION BY NITRIC ACID. 

' BY WILUAM roi.EBROOK KEYNOLDS, B.SC., A.R.C.S., AND 
j ROBERT SUTCLIFFE. 

1 When nitric acid, under suitable conditions, acts on a 
I mixture of strychnine and brucine, the brucine is decom- 
I posed into non- basic, strongly coloured constituents, and 
j the strychnine remains almost unacted upon, and hence 
I the amount of each present can lx> determined. The 
i method is more a<!C urate, and oecupies much less time, 

I than older methods, such as the ferrocyanide process, 
i and has rapidly replaced them. 

I The first proposal to use nitric acid for the separation 
of brucine from strychnine, came from Keller (Zeits. 

1 Osterr. Apoth. Ver,, 1893, 642). His method consisted 
i in adding, to the solution of 0*2— ^)*4 grm. of the mixed 
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«lkabid8 !n 10 per cent. HgSO*, I c.c. of nitric acid of 
ep. gr. I ‘42. allowing the reaction to proceed for from 
one to one and a h^f hoars, then makinj^ the solution 
alkaline with ammonia and shaking out with a weighed 
quantity of a mixture of chloroform and ether, of wich 
a weighed quantity was then distilled. 

This process was examined by Stocder in 1899 (Ned. 
Tydschr. Pharm., 11, 1 — 5) who improved the process by 
aubstituting chloroform for the mixture of c^oroform 
and ether, and caustic soda for ammonia, and adding 
1*5 c.c. of a mixtui-o of equal volumes of water and nitric acid 
of sp. gr. 1*42 instead of 1 c.c. of nitric acid sp. gr. 1*42. 

CJordin (Arch. Pharm., 1902, 240 , 041—4) again 
altered the projxirtions. He dissolved 0*2 — 0*4 grm. of 
the mixed alkaloids in 15 c.c. of 3 jier cent, sulphuric acid, 
to which was added 3 c.c. of a mixture of equal volumes 
of water and nitric acid of sp. gr. 1-42. and allowed only 
10 minutes to elapse Ixdore arresting the reaction. This 
latter method has been adoptt'd in the 1905 edition of 
the United States Pbarniacopceia. 

Thus there is no general agreement about the precise 
and all-imj>ortani details of procedure, and we have, 
therefore, examined the various modifications that have 
been projiosed and certain further ones that the enquiry 
ttuggesteil. Two reactions jiroceed simultaneously at 
first — a rapid oxidation of the linicine, and a very niuch 
slower oxidation of the strychnine — and the reaction 
should obviously be stopped as soon as the former is 
complete. 

We have endeavoured to ascertain, therefore: 1. The 
rate of oxidation of brucine by diluto nitric acid. 2. The 
rate of oxidation of strychnine by tht* same, 3. The 
influence of temperature, varying the tune and the oon- 
<’entration of the nitric acid. 

We have operated upon the following materials : — Pure 
brucine (dehydrated), of m. pt. 178"' C. ; pure strychnine, 
of m. pt. 269^ mixtures of the two m known proportions, 
as well as on the, total alkaloid obtained in the assay of 
mix vomicn and its galenical pnqiarations. The 
strychnine has l>een recovered by distilling fifi the chkiri’i- 
form from a small fared flask, adding a few c.c. of alcohol 
when it wa.s almost removed, and, while rotating the flask 
m an inclined position on the water- bath, passing a gentle 
stream of air into it. The alkaloid was left as a crystalline 
cleposit over a large area of tin* flask, wdiicir rapidly 
assumed constant weight, and there was no decrepitafion. 
The residue was finallv dissolved in a little dilute acid and 
tested for brucine with strong nitric acid. 

The folio wmg table summarises a selection of tyjncal 
exiHjriinents : — 


Experiment# 1--7 with pure brucine prove th«t when 
the concentration of nitric acid is as high as 7 per cent., 
the decomposition of the brucine is complex in 10 
minutes, and the 90 minutes allowed by Keller is not only 
unnecessary, but results in the loss of a few per cent, 
of strychnine (partly compensated for in his original 
method by impurity introduced by using ammemia). 
If the concentration, as in exiierimohts 1, 6, 25 and 26, 
is under 7 per cent., the rate of oxidation falls off rapidly 
and a longer time elapses before decomposition w 
complete. 

From experiments 8 —26 with strychnine and mixtures 
of stryclmine and brucine, the rate of oxidation of the 
former can be approximately determined. In experiment 
17 with 9*0 per cent of nitnc acid 0-tK)8 grm. of strychnine 
apparently disappeared in three hours, and if wo add 
0*003 grm., which is the average residue obtained when 
using 0-15 grm. of brucine, this would mean that 0*011 grm. 
of strychnine had been oxidised in three hours, or 2*5 per 
cent, per hour at 18° C. Himilarly with Gordin’s 8*3 per 
cent, acid, experiment 18 proves that the oxidation is 
at the rate of 2 |)er cent, per hour at 18® C. Howard 
(Analyst, 1905, 80 , 262) with 9*0 per cent, of nitric acid 
found in one experiment that 9*9 per cent disappeared 
in 3^ hours, or 2*70 per cent, per hour at 21® C, and 
ill another 19*3 per cent, disappeared in 17 hours, or 
1*14 per cent, jier lioiir at 21° C. 

These results prove that the loss of strychnine by 
oxidation with dilute nitric acid in 10 minutes is 
negligible at temperatures up to 25° C., even when the 
concentration is as high as 15 |)er cent., but if the time is 
increased to one hour or more it, becomes appreciable, 
especially m summer time. To overcome this defect 
111 Keller's process, How’ard has pro|)Osed to carry out the 
treatment for U hours in ii'c cold water ; but since the 
reaction is complete in 10 minutes at the ordinary tem- 
perature, it is obviously more convenient to omry it out 
under these conditions. 

Infuenxe. of (eniperatnre. — Exp<>riments 15, 10 and 21 
were earned out to ascertain tlio rate of inorease of 
oxidation of strychnine w^ith nse of temperature, and 
prove that it is considerable. With Keller\ 9 per cent, 
acid it liRH risen from 2*5 ])er cent, per hour at 18® C. to 
6*2 per ceiii. per hour at 30° C'. 

Thi (iHsap of mix vomica prffMiratioHa. — The mixed 
alkaloids obtained by the process below were separated 
by oxidation with nitric acid of varying concentration. 
In the caMcs that we have c.xaminod the strychnine hiM 
torined from 33 to 54 per cent, of tlio total alkaloids, 
Ah an example, 10 c.c. of a trial Huid extract gave 


No. 

Brucine 
taken, arm. 

.Str> ehninc 
takfii. Brin * 

Proportion of 
! dilute add as 
, recommended l>y 

Nitric Acid. 
Bcrm*. per 
JOO c.c. 

Time m 
miiiB. 

i Terap.t 

1 

0*15 


j Stoeder 

6*5 

10 



2 

0*16 

— 

1 .Stocder 

6*6 

60 



3 

0*15 

— 

i Keller 

0*0 

90 



4 

0*15 

— 

1 Keller 

W*U 

10 



5 

0*15 

— 

(lordin 

8*3 

30 


6 

0*15 

— 

1 — 

5*0 

10 



7 

0*16 

— 

! — 

7*0 

10 



8 

' — 

— . 

1 — 

0*2 

60 



0 

— 

0*16 

— 

7*0 

10 


10 

' — 

0*16 

1 Gordin 

8*5 

10 



11 

— 

U*15 

, Gordin 

8*5 

10 

— 

12 

— 

0*15 

Gordin 

8*5 

10 



13 

— 

0*16 

* (iordin 

8*3 

00 



14 

— 

0*16 

I Keller , 

9*0 

90 



16 

— 

0*15 

i Gordin 

8*5 

10 

80" 

16 

— 

0*16 

Keller 

9*0 

90 

80" 

17 

0*16 

0*15 

1 Keller 

9*0 

180 

18" 

18 

0*15 

0*16 

Gordin 

8*.3 

180 1 

18" 

19 

0*15 

0*15 

1 (jordln 

8*.3 

10 


20 

0*16 

0*15 

Gordin 

8*3 

10 



21 

0*15 

0*15 

1 Gordin 

8*3 

10 

30“ 

22 

0*2 

0*1 

1 < rordin 

8*3 

10 


23 

0*16 

0*16 

1 Keller 

9*0 

90 


24 

0*16 

0*16 

1 

16*0 

10 



25 

0*16 

0*16 

...» 

5*0 

10 


26 

0*16 

0*15 

1 

6*0 

10 

— 


ItCBiduc 
in (irm 


llemarki. 


0*014 

0*001 

0*002 

o.oo:» 

0 * 00.1 

0*005 

0*005 

0*151 

0*150 

0*140 

0*150 

0*151 

0*146 

0*146 

0*146 

0*156 

0*142 

0*144 

0*151 

0*151 

0*146 

0*100 

0*147 

0*151 

0*166 

0*108 


I residue ineludod bruetne. 


realdue Included bruolne. 


residue included braciue. 


. - ojasoive u*i~-o*5 arm. ot strychnine in the lu— -15 c*c. of dilute sulphuric acid, as in the above methods, t he mlxtnm 
s55pend(S*fa*U. sulphate crystallises out on cooling. The nitric acid was always added to the sdution wltK the ^sSS 

t The experiments were all carried out st temperatures between 14'' and 20“ C., except thoee specially menWpned. 
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0*343 grm. of total alkaloid. This, treated by Gordin’s 
prooess, gave 0*141 grm. of strychnine, after 10 minutes 
which therefore formed 41*2 })or cent, of the total alkaloid. 
Ten 0.0. of the same fluid extract treated for 1^ hours 
by Keller’s process gave 0*138 grm. of strychnine or 40*25 
per cent, of the total alkaloid. 

Extraction of tht alkaloids . — Wo found the most con- 
venient method of obtaining the mixed alkaloids was to 
use 10 c.c. of the fluid extract, 50 c.c. of the tincture, or 
3 grms. of the extract, in the former oases removing the 
alcohol by evaporation, and treating the residue with 
just sufficient cold water to form a syrupy, cloudy fluid. 
This is transferred to a small separator, ana the vessel rinsed 
out with a few drops of water, 2 — 3 volumes of chloro- 
form and about 1 grm. of powdered sodium carbonate 
added and the mixture thoroughly agitated. (If a 
solution of sodium carbonate is added, or it the extractive 
is mixed with too much water, resinous matter is thrown 
out in a form that causes bad emulsions.) The chloro- 
form IS separated and the residue extracted twice with 
more chloroform ; the chloroform is mixed and rinsed 
with a few c.c. of water, most of it is distilled oil and 
shaken into dilute Hulplmnc acid in three successive 
stages ; the alkaloids arc again shaken into chlorotorni 
after making the solution alkaline, the chloroform is 
rinsed and distilled olT and the mixed alkaloids wciglicd. 

If the amount of strychnine only is retjuired, the alkuloids 
may be shaken from the first coiicoiitratcd chloroform 
solution into a known volume of 3 per cent, sulphuric 
acid and the nitric ai‘id at once added. For tliis purj)o»e 
w e prefer to use a total of 33 c.c. and add 3 c.(% of iiitric 
acid of sp. gr. 1*42. 'The quantity of dilute acid iii 
Keller’s and Stoeder’s methods (10 c.c.) is too small to 
effect this operation completely. 

We wish to direct attiiutiou to the following points, 
which do not ajipcar to have boon sufficiently emphasised, 
but which are essential it accurate results are to bo 
obtained : — 

Part of the product of the action of nitric acid on 
brucine is of a very lechle acid or phenolic character, 
and the nature ami amount oi the alkali which is used 
to render the solution alkaline, previous to shaking it 
up with chloroform, has to be chosen accordingly. It 
is necessary to employ an excess of caustic soda or potash 
as was done by ISiooder and Gordin, If sodium carbonate 
is used, much of tlio decomposition products puss mto 
the chloroform — thus in one ox{)eriiuont 0*3 grm. of brucine, j 
after complete oxidation by nitric acid, yielded 0*170 grm, 
to chloroform, in prc/senco of a slight excess of sodium 
carbonate, and m another case 0-2 grm. of brucine yielded 
0*091 grm., in a third, with a large oxcoss of sodium 
carbonate, 0*3 grrn. yielded 0*073 grm. to chloroform. 

With excess of amniouia the error is smaller, as the 
following^ results show— -O*! 5 grm. of brucine, after oxidation 
yielded in one experiment 0*055 grm., in another 0*045 
grm. to chloroform, using a slight excess of ammonia. 
When a large excess of ammonia was used, 0*2 grm. of bru- 
cine gave in one experiment 0*014 grm. ami in another 0*015 
grm. These residues were always coloured, and almost | 
entirely soluble iii dilute soda solution, liemg free from 
brucine. 

When excess of caustic soda is employed to make the 
liquor alkaline, the oxLnIation products are almost entirely 
retained by the aqueous solution, the mean of six expcri- 
tnonts with 0*16 grm. of brueine being 0*003 grm. absorbed 
by chloroform. 

When solutions containing brucine are treated with 
dilute nitric acid, we have frequently observed that no j 
reaction occurred, and the solution has sometimes j 
remained colourless for an hour. This result we have 
found depended on the presomai or ahsoiico of nitrous ! 
acid in the sample of nitric acid emxiloyed. Wo found 
that dilute nitric acid free from nitrous acid had no 
oxidising action on brucine. This wo liiid lias already 
been shown by l‘ichard (Comptes rend,, 189(1, 590), 
whoso results, liowevor, appear to have escaped other 
writers. 

Pichard found that mixtures of brucine and potassium 
nitrate remained colourless when treated with dilute 
hydrochloric acid^ whereas when potassium nitrite was 
used instead o| the nitrate the usual red colouration was 


observed, and he proposed the reaction as a tost for 
the detection of small quantities of nitrites. Neverthe- 
less, it is very doubtful wo think, if pure nitrous acid acts 
on brucine, for the oxidation does not proceed unless 
nitric acid is present also. 

Solutions of nitrous acid at temperatures above 0“ C., 
decompose according to the equation, 3HN02*»HN08*f 
H20*f2N0. Piohard’s reacting materials, therefore, 
contained nitric acid. We have tried the action of 
dilute sulphuric acid on brucine, mixed with several 
times its weight of sodium nitrite, in flasks kept at 
different temperatures. At 0° C. the solution only 
slowly assumes a pale orange colour, and the brucine 
is hardly acted upon, whilst at 2(f C. the decom- 
position is only slow, t.e., 0*16 grm. of brucine and 
1*1 grm. of Bodium nitrite, dissolved in 30 c.c. of 6 per 
cent sulphuric acid, after 30 minutes yielded 0*142 grm. 
of brucine, and a repetition, in which 60 c.c. of dilut© 
sulphuric acid was used, gave the same result. On the 
other hand, the addition of very minute quantities of 
nitrites to dilute nitric acid, are sufficient to bring about 
the oxidation of the brucine ; thus 0*5 c.c. of a 1 in 1,{X)0 
solution of sodium nitrite, was sufficient to at once start 
an ex}>erimeut which was remaining colourless, and the 
bruemo w'tis completely oxidised iu lO minutes. 

Exjierimeiits were made with more concentrated nitric 
acid, to aHcertaiii if this would refuse to react with 
brucine, if it had the nitrous acid removed from it. 
PreJiminarv treatment with small quantities of urea 
enabled us to ohtam an acid containing 20 per cent, 
HNO3, that had no action on briuMiu*, but with more 
concentrated acid the reaction tK>i>k place more or less 
readily, the decomposition being men'ly retarded for a 
few seconds. 

Silborrad (this J., 1900, 156) has recently diawn atten- 
tion to the difficulty experienced in freeing strong solutions 
of nitric acid from traces of nitrous acid, and we thought 
that there might be minute traces present, that even urea 
would not act upon. This appears to l>e the. case, for w© 
And that by treating nitric acid with minute quantities of 
barium or sodium jieroxide, we can obtain a solution 
containing 50 grins. HNOs per 1(X) c.c., which does not 
act on brucine after standing some liours. We could not, 
however, obtain acid of sp. gr. 142 that would not react.* 
The commercial x>ure acid of sp. gr. 1 ‘42 has always in our 
experience etfecUid the oxidation of brucine, when added 
to solutions containing it, the reaction commencing at 
the instant of contact. Other oxidismg agents such as 
chromic acid, potassium permanganate and ammonium 
persulphate were not effective. 

Urea reacts most effectively when the mixture is heated, 
the peroxide on the other hand acts best at the ordinary 
temperature. Volumetric estimation with potassium 
permanganate, as employed by Sillaiirad, is not a 
suffieiently delicate method for detecting such minute 
» quantities as are left after urea treatment, and brucine 
is a more delicate test. Wo may say that the acid 
purifled iu tins way contains traces of some substance — 
presumably hydrogen peroxide — that reduces perman- 
ganate. 

The intense orange red colour, observed when nitric 
acid acts on morphine, has been generally employed as a 
qualitative test for the latter. It, however, forms a 
colourless solution m our sj^eeiolly purified 50 per cent, 
acid. Doubtless nitrous acid plays a part in many other 
oxidations with nitric acid.f We do not attempt to 
explain the phenomenon, but it recalls the behaviour of 
the trace of water vapour, necessary to bring about 
the curubiiiation of some gases, such as hydrogen and 
oxygen, by the electric spark. 

Conclusion . — Wo find that both Stoeder’s and Gordin’s 
oouditiuns lead to slightly more accurate results than 
Keller’s original process. Of the two, Gordin’s should have 
the preference, as it is more expeditious. In any ease, 
the short nitric acid process is capable of accurate results, 
if the following pciinta ore attended to : — 

1. For an amount of total alkaloid up to 0*4 grm., 
the reacting solution should contain at least 7 per cent. 

of HN Q3. 

* Compare Berthelot, Comptes rend., IBOS, 127. 143*100, 
t rids Bay, J. 0. S., 1005, 171. 
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2. Tho reaction should he stopped after 10 minutes, 
when the brucine is entirelv oxidised. 

8. The temperature should not exceed 26® C. 

4. Excess of caustic soda or potash should bo used to 
liberate the strychnine, never sodium carbonate or 
ammonia. 

6. The nitric acid should be added in the form of acud 
of sp. ftr. 1-42, and not more dilute acid, otherwise it may be 
necessary to add a trace of a nitrite, to start the 
reaction. 

Discussion. 

Mr. Whiffen said it was novel to learn that the presence 
of nitrites or nitrous acid in nitric acid was necessary for 
the decomposition. He reduced the temperature at which 
the action took place to as low as —20° C., and found that 
at that tem|>eraturo practically no decomposition took 
place. Ho did not consider that it was in any way due 
to the presence or absence of nitrous acid, that at such a 
low temperature decomposition was not eifecti^d. The 
acid was 60 j»er cent. (1*420) acid. Passing on to the 
question of time occupied, the authors mentioned that 
with 9 per cent. soluti(»n an hour and a half was said to be 
necessary. The process recommended by the New 
United StaU‘s Phaiumcopncia was about 9 ]mv cent, 
acid of sp. gr. 1*420, and the time Hiipulated was 10 minutes 
at t-ho temix?raturo appanuitly of the laboratory, not 
reducing it to any particularly low temperature. He would 
remind Mr. Reynolds, that in that solution there was 
nearly 3 per cent, of sulpliuric acid present, and that the 
sulphuric acid had a ootiHiderable effect. If the nitric 
acid they recommended wore used without the sulphuric 
Acid being present, the decomposition was much more 
slow, in fact, tho sulphuric acid jilayed an important part 
in the decom|X)aition. The observation respectintr tho 
necessity for the use of caustic alkali such as soda, ho fully 
endorsed. If these exiXTimeiita wore carried out with 
ammonia, they were not very reliable unless the resulting 
atrychnino was determined by standard sulphuric acid; 
then there was not much harm done: otherwise if any 
attempt were mode to weigh the resulting alkaloid it was 
essential that caustic alkali should be used — preferably 
soda. He was not quite clear whether the 9 per cent, 
nitric actid Referred to was used without the addition of 
milphuric acid or in (‘onnection with it. If sulphuric acid 
wore present, it might account for the 1^ hours said to be 
necessary for the decomposition. 

Mr. Care thought that aulficient emphasis had not been 
laid upon the necessity of ensuring that tho nitric acid used 
contained nitrous ociu. As a matter of fact, Mr. Ke37nold3 
was led to this enquiry hy coming across some nitric acid 
which was free enougn from nitrous acid not to oxidise 
the brucine when the test was carried out in tho ordinary 
way and at the ordinary temperature. 

Mr. Reynolds, in reply to Mr. Whitfen, said in every 
ease the reaction was carried out in the presence of sulphuric 
acid — either 3 per cent, as recommended by Gordin 
or 10 per cent, as recommended by Keller. The time recom- 
mended by Keller in his original process was 1^ hours, 
but as they stated it was altogether unnecessary, the 
reaction being complete at the end of 10 minutes. The 
conditions, as laid down in the United Stat<‘8 Pharma- 
oopaija, were taken from Gordin’s paper. 


ABSORPTION OF GALLIC ACID BY ORGANIC 
COLLOIDS. ♦ 

BY W. P. DRBAPKR, F.I.C., AND A. WILSON, B.8C. 

f In a previous communication (Proo.' Chem. Soc., 22* 
70) we have indicated the general reactions which take 
place when gallic acid is absorbed by certain organic 
colloids (see also this Journal, 1905, 233). We now 
give in detail the results obtained. These seem to throw 


I further light on the nature of dyeing and tanning opera- 
I tions generally. 

] The amount of gallic acid absorbed on tho formation of 
I a tannic acid gelatin coagulum was first determined^ 

1 A solution of “ coUin ” prepared by the method reoom- 
I mended by Parker and Payne (tliia J., lfK)4, 649) was 
I taken as a typical example of on organic colloid which is 
I not coagulated by heat alone. The copper sulphate 
I method of estimating this acid described by one of ui 
' (Chem. News, 90—111) was used, precipitation being 
brought about in the presence of calcium carbonate, 
i the tannic and gallic acids being separated by the lead 
j method. 

1 The addition of gallic acid to a solution of “collin’* 
J is without visible efTc^ct even after several hours’ standing, 
j Tannic acid causes an immediate precipitation, in the 
presence or absence of gallic acid. The tarmic acid used 
in these exrieriments was the purest obtainable. It 
1 rontained a slight amount of gallic acid which was allowed 
I for. Tannic acid (25 gims. per litre) and gallic acid 
^ (12*6 grnis. jier litre); were* after mixing in the required 
I proportions, made up to 9() c.c. with water. Thirty c.c. of 
I collin was then added to the mixture in each caiw. Collin 
I is more sensitive than an ordinary solution of gelatin, 
j It was, therefore, chosen for these exiienments, but reaulta 
i of a similar order were obtained with gelatine. 

! After standing 10 minutes, the precipitated colloid WM 
I filtered off, and the gallic acid remaining estimated in 
j 60 c.c. of the filtrate, the copper sulphate solution being 
' of a strength of 15 grms. per litre. In scries I., the 
I quantities taken were : — 

i Thirty c.c. of gallic acid 4- 30 c.c. “ Collin *'+ tannioaoid 
j solution, and water to make up Id 120 c.c. The following 
I table shows the amounts of gallic acid carried down by 
j increasing quantities of tamiic acid : — 




Oalllo acid carried down. 


Volume of 



No. of 

tauulo acid 



Ex'pt. 

solution used. 

as c.c. CuSOi 

percentage of 
amount present. 


c.c. 


per cent. 

1 1 

! 2 

3*2 

7*7 

1 - 

i 5 

4-8 

11‘6 

3 

7'5 

3 7*2 

42 

' 4 

1 10 

21*2 

68>8 

5 

i 15 

80*2 

71*9 

1 6 

! 20 1 

a3'2 

B8>0 

1 ' 

.so 

39-5 

96*2 







I (8ee curve No. 1.) 

I In the Bticond series of experiments, the gallic acid was 
I added after the precipitation of the tannic acid by collin ; 
the object being to aeternune, if possible, the manner in 
which gallic acid was removed from solution. The tannic 
acid solution was made up to 60 c.c. by addition of water, 
and the collin and gallic acid solutions were then added. 

After standing 10 minutes, the mixture was filtered, and 
the amount of gallic acid remaining in the filtrate was 


No. 1 
No. 8, 


No, 6 


Addition of reagents (N/1 solution). 


No. 1, 



No. 4. 


• Taken as read. 
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oMtimated ft8 Ixifore. It wa« observed that the addition 
of gallie acid entirely altered the character of the precipi- 
tated colloid, for, 'WnilBt the “ tannin oollin ” precit»itaio 
or eoacfidum was so finely divided as to give the apjK^ararice 
of inilkiiU'Hs to the liquid, the addition of gallic a<-id tt> the 
milky licpiid causi’d the swilid to separate in flocks, 
leaving the sujKjrnatant solution clear. 


Expt. 

No. 


Tannic acid 
solution. 


Amount of Rallle acid absorbed. 


CuSO. I percentaK*^ of 

* amount present. 


one. Thp ex^ieriment was repeated in the absence of 
gallic acid, and the same reaction was noticed. It i» 
not clear whether the “ tannin-colliu ” compound is 
slightly soluble in excess of acid or alkali, and insoluble 
in a neutral solution ; or whether the tannin-collin com- 
pound is broken down in presence of excess of either of 
these reagents. The disturbing influence of a third 
substance of the nature of a salt was next investigated. 
The first salt taken was ammoniuui chloride, the jiro- 
portions present la'ing os before. 

The following rc'Hults were obtained : — 


1 

C e. 

2 

7-2 

per cent. 

17-3 

2 

5 

12 -H 

30 -rt 

3 

7-5 

21-0 

50*4 

4 

10 

24-8 

no 

5 

15 

34-2 

80 

6 

SO 

40-1 

07-3 


(See curve No. 2.) 

Thew‘, figures indicati^ that the gallic acid is absorljed 
by the precipitated colloid rather than carried tlown by 
it at the time of precipitation, or at least, that the one action 
takes place as readily as the other, and to the same 
extent. 

It was then thought desirable to detorniino the infliience 
of a third substance, of the nature of an acid, on the 
absorption power tJiat the tannin-colloid body exerted over 
gallic acid. With this object in view a senes of estimations 
was carried out in presence of varying quantities of 
normal acetic acid. 

The results observed are inilicated in the following 
table 


No. of 
Expt. 

Volume of 
normal 
ammonium 
cliloridtt 
solution 

1 

c c. 

2 

5 

3 

7-5 

4 

10 

6 

20 

B 

30 

7 

50 


Amount of gallic acid absorbed. 


as c.c. CuSO^ 


22-2 

22-5 

24-8 

28-8 

:52-:i 


percentage on 
amount present. 


per cent. 
6.A-2 
.A,S*8 
55*0 
60-0 
77-3 
87-0 
97-0 


(yee curve No. o.) 

These exijeriments were then extended fo other salts. 
Normal sodiinn chloride was snlistituted for aniiuomuDa 
chloride, with the following result : — 


Expt 

No. 


No. of 
Expt 


Acetic acid 
used. 


Amoimt of gallic acid absorbed. 


In c.c. CuS (.)4 


Volume of | 
jsodiuin chloride 
solution. 


Amount of gallic acid absorbed. 


I as c.c. Cu 8()4 


percentage on 
amount present. 


10 

21) 

30 

60 


13*2 

8*8 

7-2 

6«1 

0*0 


percentage on 

1 1 

c.c 

25-2 

per cent. 
BM 

amount prenent. 

2 ' 

5 

26-8 

B6 


3 

10 

33>H 

82 

1 

4 

20 

37-4 

90*7 

per cent. ■ 

32 

5 1 

30 

37-9 

91-7 

6 1 

50 ; 

38*6 

93*2 

21 

17-3 

12-2 ' 
2-0 


(See 

ciirvi' No. 0.) 

-■ — 


(See curve No. ,3.) 

In toother set of exjieriinents normal hydrwhloric acid 
book the place of acetic acid with the following results : — 


Expt. 

No. 


Hydrochloric 
acid used 


: Amount of gallic add alxiorbed. 
in c.c. CuJSO 


percentage of 
amount present. 


10 i 

17-2 

15 

9 -B 

20 ; 

4*8 

26 ' 

1-2 


per cent, 
42-7 
23-3 
11 *.6 
2-0 


(See curve No. 4.) 

It will be seen tliat the presence of a strong and inflii- 
*nces tlie reaction considerably, 25 c.c. of normal hydro- 
?hlorio acid being sutticient ‘tfi altogether prevent the 
ibsorption of gallic acid. In order to determine whether 
iny of the acid had been absorbed by the tannin-collin 
precipitate, the amount of hydrochloric acid present in 
JO o.e, of the filtrate was estimated by titrating with 
lormal sodium hydroxide. The result obtained proved 
ihat none of the hydrochloric acid had been absorWd. 

There is, therefore, no evidence that the stronger acid 
'eplaoes the weaker one in the ooagulum. When esti- 
nating the hydrochloric acid in the filtrate, it was noticed 
)hat h m^oipitate formed at the point of neutralisation, 
vhioh dissolved upon the addition of excess of sodium 
Hydroxide mdioating that the original action is a reveraihle 


These figures sliow that the iiifiuence of a salt on the 
reaction la exactly opposite to that exerteil by an acid, 
the aniount of gallic acid carrietl down increasing with the 
addition of the salt in solution. 

In order to detfwmine the extent of the absorption 
{lower of colloids in the solid state in the absence of tannic 
acid some experiments were carried out with thin loaf 
gelatin ; — 

ErperimuU 1,-30 c.c. of gallic acid and 1-8 grms. of 
gelatin were added to 90 c.c. of water ; the mixture was 
allowed to stand 2^ hours, and then filtered. The result 
indicated an absoiption of 7 per cent, of the gallic acid, in 
solution. 

ExmnmciU 11 , — The same quantities wire again taken 
and Uie mixtimi allowed to stand 24 hours. In this cose 
there was yiraotically no absorption, but much of the 
gelatin had gone into solution. 

Experiment III, —In this exiieriment 50 c.c. ammonium 
chloride (normal) were adiled to prevent the gelatin from 
di.HHolving. The quantities taken were 1-8 grms. of 
gelatin, 40 c.c. of water, GO <*.c. of ammonium chloride 
solution and 30 c.c, of gallic acid solution. After standing 
two hours the solution was examined, and showed an absorp- 
tion of 21*4 per cent, of gallic acid originally present ui 
the solutions. 

Experiment /K.— In this case alcohol was substituted 
for. ammonium chloride solution, the quantities being : 
30 c.c. of gallic adid, 30 c.c. of alcohol, ttO o.c. of water and 
1*8 grms. of gelatin. After standing two hours an absorp- 
tion of 6*8 per cent, was noted. 

Experiment F.— 1-8 grms. of gelatin, 30 c.c. of gallic acid, 
3 c.c. of tannic acid water to make up 120 c.c. Allowed to- 
stand two hours ; 10-2 wr cent, of gallic acid absorbed. 

It will be observed tliat these results approximate to- 
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those obtained when a soluble colloid (oollin) was pre- 
cipitated by tannic acid. 

The presence of a salt distinctly increases the absorption, 
whilst the addition of alcohol rednces it. The presence 
of a small quantity of tannic acid also seems to increase 
the absorption, but the slightly higher value in this case 
may be due to the tannic acid preventing the solution 
of a corresponding proportion of the gelatin. 

Albumin aa a precipitating age7it . — With a view to 
finding whether this absorption property of gelatin was 
sharerf with other colloids, experiments were carried out 
with albumin, using a standard solution of 60 grms. of 
purest egg albumin per litre throughout the series. 

Albumin behaves like coUin in that a precipitate is at 
once produced with tannic acid, whilst a mixture of 
albumin and gallic acid solutions remains quite clear after 
several’ hours’ standing. 

Series L — A mixture of tannic and gallic acids was 
treated with albumin, tbe precipitate filtered off, and 
the free gallic acid estimated in 60 c.c. of the filtrate. 
The process was exactly the same as that adopted in 
the collin series, 30 c.c. of gallic acid hemg used and made 
up to 00 c.c. after adding the tannic acid ; 30 c.c. of 
allmmin solution was then added. The following results 
were obtained : — 


j Oallic add curried down. 

^ I Volume of 
No. of I tannic acid 

Kxpt. j aoiiitioi) used. perceutaijp of 

I as c.c. C’li.SO^ ; amount present. 



c.c. ; 


iMT cent. 

1 

- 

29 ’2 

70 

2 

5 

81*2 

75*7 

8 

I 

86-4 

88*8 

4 

20 

Kroe tannic add 
lin^ent 

— 


It is clear from the above table tliat the “tannin-albumin” 
compound absorbs gallic acid just rh freely as the iannin- 
collin compound, and, therefore, there would be no 
advantage in using albumin as a precipitant in the valua- 
tion of tannins oi which gallic acid was a constituent in 
the place of gelatin or “ collin.” 

Series 11.-- *In these experiments the tannic acid was 
omitted, the precipitation of the albumin being brought 
about by ht'at. Experiment I . — 30 c.c. of gallic acid, 30 c.c. 
of albumin ami 60 c.c. of water were used. The mixture 
was heated to 93'^ C., barium sulphate wa.s added to aid 
separation and the whole filtered. Gallic acid absorbed — 
68 per cent. 

Experiment II . — The same quantities were again 
taken, but this time the solution was heated to 100^ (\ 
Gallic acid absorbed = 90 per cent. 

These results show that tlie presence of tannic acid is 
not necessary for the absorption of gallic acid, the 
condition required being contact with an msolublo colloid. 

The influence of salts on tlie absorption power of albu- 
min IS the same as was observed in the case of gelatin. 
The influence of ammonium chloride is shown in the 
following example ; — A mixture of 30 c.c. of gallic acid, 
10 c.i-. of tannic acid, and 60 c.c. of N/lO ammonium 
chloride was treated with 30 c.c. albumin and filtered. 
Analysis of the filtrate showed that the whole of tlie 
gallic acid had been absorbed. 

The effect of the precipitation of albumin by alcohol in 
the prem nex o) gallic acid, 'J’he quantities taken were : — 
30 c.c. of gallic acid and 30 c.c. of albumin with varying 
amounts of alcohol : the solution was made up to 160 c.c, 
with water. 

Three experiments were carried out in which the 
amounts of alcohol used were 30 c.c., 60 c.c., and 90 c.c. 
respectively. In each cose practically the whole of the 
gallic acid remained in solution. The fact that no 
absorption takes place in the presence of alcoliol is of 
interest. 

In the fifth series the precipitation of albumin by 
alcohol and timnic acid was studied. The quantities 
taken were as in the last expehment. The tannio acid, 
alcohol and water were mixed together, and the albumin 
added last. The results obtained were 


Expt. 


Volume of 
Alcohol used. 


Peroentsffs of 
tannic add absorbed. 


I 

I 



I 

I 


c.c. 

1 per cent. 

00 


70 

! 20 

50 

, 60 

0 

, 00 


I The amount of tannic acid precipitated decreasing 
I with the increased addition of that reagent. The bearing 
I of these figures on the dyeing and tannin actions is noticed 
i later. The action of alcohol is specific ; it reduces the 
ahsorption of tannio and gallic acids by the precipitated 
I nlinitnin. 

I 'Phe effect of .he prcHcncc of gallic acid on the precipita^ 
lion of the. “ taymin-albumin ” compound. 

! To a solution containing 16 c.c. of albumm, and 40 c.c, 

: of water, 15 c.c. of tannio acid were added, 
j The solution became cloudy, but no actual prooipifcato 
fell ; on the further addition of 10 c.c. of gallic acid an almost 
j complete separation of the albumin compound took place. 

This point would seem to be of interest in connection 
I with the tanning of leatlier, indicating the probable 
1 action of gallic acid in the presence of tannic acid. It 
j is even possible that with tannic acid of absolute purity,. 

: no precipitation would take place witii such substances 
as albumin. An acid of such piiritv has never been 
j prepared. It was, tlierefore, impossible to investigate 
! tins point. 

It is interesting to not<^ also that when the proportion 
I of water present is reduceil, the following results were 
I obtained : — 

' 1. 15 c.c. of albumen, 40 c.c. of water and 15 c.c. of 

j tannic acid (see above). 

2. 15 c.c. of albunun, 20 c.c. of water and 15 o.o. of 
I tannic acid. 

j There was more prempitaie than in 1, but the addition 
I of 10 c.c. of gallic acid greatly increased it. 
j 3. 15 c.c. of albumin, 10 (‘.c. of water and 15 c.c. of 
' tannic acid. 

There was more coagulation than in 2, but the addition 
j of the gallic acid solution still increased it. 

I 4. 15 c.c. of albumin and 15 c.c. of tannic acid. 

' A bulky precipitate was obtained wliich was not visibly 
' increased by the addition of galUc aoUI. 

I Further consideration will be given to tliis matter, 

I The nature of the tannin albumin coagulum. — The follow- 
I ing figures show the proportion of tannio acid absorbed 
I by a precipitated tannic acid albumin coagulum. The 
J nmount of albumin taken was 1*2 grins, and the total 
I volume of the solution being 120 e.c. in each case. 


Expt. No. 


Tsnulc acid used. 


Tanulc acid absorbed. 


1 


a 

4 

.-s 

0 

7 


urms. 

u-a7r> 

0- fi 
O’ 7 5 
1’25 

1- 7& 
2*5 
a*5 


grms. 

0*875 

0*45 

0<40 

0*00 

1*0 

1*27 

1*45 


I The amount of tannic acid in Experiment 1. was jiwt 
i sufficient to precipitate the albumen present. Theie 
j figures indicate that the tannic acid is absorl)ed by the 
; coagulum. There is no evidence of chemical action so 
: far as these figures go. 

In view of the above results it was considered important 
; to tost the action of different reagents (salts, acids, oloohob 
I &c.) on the power of absorption exerted by silk over 
I tannio and gallic acids. At present it is only proposed 
! to submit the figures obtained when alcohol was the reag'ent 
used. 

Thirty c.c. of tannio acid were used with varying 
amounts of alcohol made up with winters* 120 cm. In 
each case 1-8 grms. of boiled-off silk were left in oemtoot 
with the solution lor 2^ hours, and the liquid was then 
examined for tannio ooid. 
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[lime 15, 1000. 


ENipt. j Alcohol uB®d. 1 Tannic acid absorbed. 


c,c. per cent. 

1 1 0 15 

? 70 4-6 

« on 1-2 

It i« inloret^tinfr not<^ that wilh this rnlkad (lihroin) 
practicRlly tlip aame U'HuH wa« obtained as witli |jelatin 
and albumin renpeetivelv. Tlie presence of alcohol 

diminishea the amount of tannio acid absorbed bv the 
fibre. 

This reaction seems parallel to the extraetion of the 
colour from silk dyed with Night Blue by tn^atment 
with alcohol. Knecht claims that he iias isolated 
the Night Ulue amino arid com|>ound from dyed 
silk, and states that the existence of this compound 
indicates that a chemical combination has taken place 
l>etween silk and dye, and that this compound is Holuble 
in alcohol or l»t'nzene. Sf) fur as our ex ja'riments go we 
find no indication that such an action takes ]>laet‘ in the 
cases under review, hut rather tliat the altered solubility 
of the two acids a<'eountH for the reduced absorption by 
the organic colloids in presence of alcohol. 

We hope to study this subject in greattT detail. 

Absfirpfion of tannic and gallic acid hy hide jMtwder or 
leather, — Working on the lines adopted in the foregoing 
experiments, we found that the presence of alcohol prevents 
the absorption of tannic and gallic acids by hide powdiT. 

Two examples illustrate this 

Experiment I. — 1*8 grins, of hide jx>wder, 90e.c. of water, 
and 30 c.o, of tannic acid were allowed to stand t wo hours, 
filtered and examined; 7‘2 jK'r cent, of the added tannic 
acid was absorbed. 

Exeter intent II. — 1*8 gnus, of hide ysjwder, 00 e.c. of 
alcohol, 30 e.c. of tannic acid were used. After standing 
two hours this also was filtered and examined, when it was 
found that only 10 i>er cent, of tannic acid had b<*<'n 
ahsorKnl. 

Ho far as this goes, it mdieat<*s that the iirocess of 
tanning is of the same nature as that of dyeing, and that 
both processes are similor in their effect to tht^ absorjv 
tion of these acids by gelatin or albumin. 

The concluHions drawn from these exixTiments are as 
follows : — 

1. That the tannin-gelatin coaguliim readily absorbs 
gallic acid is confirmed. 

2. The removal of the gallic acid is iudeiiendent of the 
actual precipitating process of the tannin coagulum. 

3. The degree (if absorption of gallic acid js greatly 
influenced by the presence of other substances : 

(а) Holutions of salts tend to increase the absorption 
factor. 

(б) Acid solutions reduce the proixirtion of gallic acid 
absorbed. 

(c) Alcohol in sunicient quantity altogether prevents 
the absorption of both tannic and gallic atiids. 

(4) Absorption takes place with solid gelatin, but at a 
reduced rate. 

The effect of adding salt- solutions, and alcohol, is the 
aame as when a dissolved gelatin (collin) is used. 

5. Albumin behaves like gelatin when used as a 
precipitant for tannins. 

6. Albumin precipitated by heat absorlis gallic acid as 
readily as when the pn!cipittttion is brougllit alxiut by 
tannic acid from atuieous solutions. 

TliC presence of alcohol givatly modifies the rt*action. 

7. Acids and salts influence the rate of absorption as in 
the case of gelatin. The prc'scnce of gallic acid influences 
the precipitation of the tannic acid albumin coagulum. ' 

8. Pure silk fibre (fibroin) seems to possess the jirojierties 
of these other colloids in its Ixdiaviour towards tannic and 
galhc acids. 

9. Hide powder behaves like other colloids in the above 
respects. 

These results seem to throw light on the solution state 
of these substances. It is shown that coagulation may 
take place by stages. A tannic-ocid-olbumin complex, 
which is still in the pseudo-solution or hydrosol state, may 
be coagulated by the addition of gallic acid. The 


coagulum consists of the three reagents involved in the 
reaction. It is assn mod that in this special case the 
j addition of tannio acid iimreases the degree of aggregation 
of the solute, and. by degrading its solution state, brings 
it witliin the range the action of the gallic acid, causing 
actual desolution with separation of a coagulum. When 
this substance which causes dosolution is in a state of 
pseudo solution it may lie carried down in large quantities. 

One of us (Dreaper, this J., 1905, 233) recently advanced 
the hypothesis that the desolution effects obtained m 
dyeing seem to indicate that “ within certain limits of 
concentratirjTi, and wlien once an equilibrium has been 
established, and when the action is a reversible one, the 
aggregates in any pseudo solution system are of equal 
size, this state btung brought about by molec^ar 
migration.” Thesis results seem to confirm this view, 
which has already received the general support of Linden 
and Picton (Trans. Chem. Hoc., 1905, 19,33). With very 
concentrated solutions of gallic acid and albumin, where 
it is asHiinied the state of aggregation is eorrespondingly 
great., coagulation may even take place in the ansence of 
tannic acicl. Tim exact conditions of this reaction are 
Ix ing observed. 

The influence of the ratio of solution/solute in these 
ex]ierinientii mdicHtes the close relationship existing 
Ix'iween them even in these abnormal easi's of jiseudo- 
solution. 

The influence of the presence of alcohol on the formation 
of a tannic acid coagulum indicates that the action is of 
the same order in the case of both tannic and gallic acids. 
(Wgulatioii JH indiu'tid under suitable conditions of 
Holiition by Isdh acids deiiendmg on the state of aggrega- 
tion of the colloid. As this merc^ascs, the action of these 
acids is correspondingly increased, until a Tximt is reached 
when even gallic acid is able to coagulate' t he colloid either 
m the presence or absence of tnnmc acid. In the latte'r 
case, under conditions which would otherwise Iw outside 
the coagulating limit. The normal state of equilibrium 
may also be disturbed by the prosenixi of a soluble salt 
or by the prewmoe of another ri actiiig colloid. In the 
presence of alcohol in which the tannic and gallic acids 
are moi'C soluble if the reactions involved are due to 
absorption, the results obtained would be of the order 
indicated. In the preaiuice of aeids (hydrochloric acid) 
the reduced action is partly due to the gidatin and taimic 
acid, both Iming present m the soluble state as wcdl ns m 
the coagulum. 

In any case an equilibrium is established which may or 
may not lead to actual coagulation. The results dejxmd 
on the relative jirojxirtions of the sulistanccs present and 
the ratio of solution to solute. 

Further work will lie undertaken to determino the 
reactions, if any, with inorganic colloids and also the 
further study of this subject generally. 
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SCIiKIBLER’S APPARATrS FOR THE DETE1^ 
MINATION OF CARBONIC ACID IN CARBON- 
ATEH; AN IMPROVED CONSTRUC'llON AND 
USE FOR ACCURATE ANALYSIS. 

ny S. H. COLLINS. 

The estimation of the carbonic acid in those carbonates 
which arc readily decomposed by hydrochlorio acid is 
one of the commonest determinations that fall to the lot 
of the analyst. The relative simplicity end rapidity of 
gasometrio methods causes the analyst to prefer such 
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methods over others, Soheibler’s method being one of the 
best known modes of obtaining and measuring the gas. 

As has been point-ed out by oiher writers, some forms 
of Soheibler’s apparatus are itiRoourate. For example, 
Mr. A. D. Hall, in the Journal of the Chemical Sociesty^ 
1902, Trans. 81, writes, “ With small proportions of calcium 
carbonate, 0*5 ner cent, and below, Sohoibler’s appuatus 
becomes unworkable, for all the gas produced remains in 
the reacting acid,” and A. Amos, m the ‘^‘Joum^ of 
Agricultural Science,” 1906, 322, writes “ The volumetric 
method of Soheiblor also cannot be used for soil containing 
only 0‘5 per cent, of lime because ali the carbon dioxide 
remains in solution in the decomposing acid.” But I 
find that O'Ol per cent, of carbon dioxide is well within the 
limits of the apparatus I use, and indeed 0*001 per cent, 
could be measurefl, if there were any use in doing so. 

The errors in Soliei bier’s method are duo to several 
causes ; — 

(1) Tem'perature,~Jn gas analysis having any preten- 
sions to accuracy, the effect of temperature is moat 
important. In Schoihler’s method, the gas given off on 
adding acid to a carbonate is only a fraction of the total 
gas dealt with, there always being a comparatively lar^e 
amount of air present ; the effect of temperature is m 
consequence multiplied. F<»r example, it tlio carbon 
dioxide evolved be 16 e.c. and the air in the apparatus be 
150 O.C., then the error due to temperature is 10 times 
08 ntuch in Scheiblor as in other gas analysis. The 
measurement of totnporature must, therefore, lio very 
exact, for which purpose a water-(?«>olmg arrangement 
is absolutely essential. 

As a compromise of all the c<jn8id(iratiotiH in this ]»a[)er, 

I think that for ordinary work a decomposing flask of 
160 c.o. will prove to be tlu) liest size. If in such a flask 
the volume occupied by substance, acid, &o., be 14 c.c., 
then there will be 130 c.o. of air in the flask, on which a 
variation of 0*4° 0. will liaiise a variation of 0*2 ’ c.c., iMpial 
to an error of,l per cent, on 20 c.c. of lairbon dioxide. 
Owing to the heat of combination of reacting substances, 
change of temperature of room, presence of ojierator, &o., 

I find in practice that 2 litres of water are necessary to 
obtain a sufficient uniformity ot tenqieratiire. The loss 
surface exposed by the water-cooler to the air of the room 
the bettor ; also much can bo gained by making all parts 
of the apparatus (iontribul-e to this constaufjy of temjiera- 
turo. At once the simplest and most oflioiont means of 
obtaining those ends is to bodily sink the apparatus under 
water, and the improvement 1 propose in construction 
is principally obtained by that means. 

The suggestion has been made by many other workers 
that the size of the decomposing vessel might lie dimmislied 
but this solution of the difficulty only increases other 
errors, which I now propose 1o deal with. 

(2) Soluhdity of the caruon dioxide in the wntcr ami acid 
nmi to decompose the cxirbomte. — The amount of carbon 
dioxide dissolved m the acid liquors can ho cahmlated 
from the known laws of gases. At 16" C. water dissolves 
its own volume of gas measured at the partial pressure 
which it is exerting on Iho aci<l or water, the volume of 
gas dissolved being : — 

, .. , volume of carbon dioxide 

volume ol water x , ^ . t 

volume of total gas 

Let- 

/==:the capacity of the decomposing flask in c.c. 

« = the volume of acid used in c.c. 

gf = the volumo of gas measured in the burette in c.c. 

«=^the number of c.c. of gas dissolved by 1 0 . 0 . of 
water. 

v*the true volume of gas in c.c. ^ 

Then the amount of gas dissolved is , — and 

/ + g— a 

Further let — 

Btsthe height of the barometer in millimetors. 

/as the temperature in degrees centigrade. 

* In « few special oases the volume occupied by the solid to 
be tested must be lubtraoted from the denominator, but, ai a 
rule, this coneottoo Is nssdleis. 


aqueous tension in millimeters. 
tc=»the weight of substanoe taken in grras. 

Then — 

" U )X(B— T) X 0-1864 

— = the per cent, of (X)j In 

760(1 + (It) X 
tlie substance. 

The expressions 760(1 +^/), T and 8 being all functions 
of / are given together in Table I, 

Tablk L 


For cahuilating 




l 

760 (1+at) 

X 

8 

12 

793 

10 

Ml 

J3 

796 

11 

1*07 

U 

799 

12 

1*04 

l.'i 

802 

13 

1*00 

Ifi 

805 

14 

0*98 

17 

807 

li 

0-96 

18 

810 

15 

0*93 

19 

813 

16 

0-91 

20 

816 

17 

0*89 

21 

; 818 

18 

I 0-87 

22 

821 

20 

1 0-84 

23 

824 

21 

0-81 

24 

827 

22 

0-78 

1 26 

830 

24 

0-75 

1 26 

1 832 

25 

0-72 

i 27 

835 

27 

0-70 

1 2« 

1 838 

28 

0>68 

29 

811 

30 

0-66 

.30 

1 844 

32 

0*64 

31 

1 847 

33 

0-62 

i 32 

: 849 

35 

0*60 

33 

1 852 

37 

0-58 

34 

' 865 

40 

0*56 

1 36 

1 857 

42 

0-54 

' 36 

; 860 

44 

0*62 

37 

' 863 

47 

0'50 

38 

866 

60 

0*49 

39 

868 

62 

0*48 

40 

1 871 

65 

0*47 


iSorae objections might bo taken to this formula. 

The solubility of carbon-dioxide in hydroohlorio add 
might be less than that in water. The acid used, how- 
ever, cannot oonveniontly be stronger than one part of 
strong acid to three of water, and cannot be much weaker 
than 1 to 10 ; the experiments have somewhat exceeded 
this range and give no indication of any error due to this 
cause, and, as will lie shown later, the much more serious 
effect of calcium clilorido, though easy to show under 
experimental ooiiditions, is too small to be of any practical 
consequence in actual work. 

It might 1)0 argued that the formula would be only 
true if all the gas were given off before any passed into the 
burette, and tlmt the true formula) would be 

Kxperimonfe show that this modified formula Is wrong, 
for example : — 


Kxpt. 





i 


1 linns of carbon dioxide 



/ 


1 

^ found 


B 

< 

a 

ff 

1 








i " 



toksa. 




1 


1 oorreot 

Inoorreot 







formula. 

formola. 


761 

1 ”1 

lam 

85 

25 

26>46 

0-0596 

0-0654 ! 

0-05M 

757 

j 29‘0 


40 1 

26>52 1 

0-0540 

0-0563 

0-0548 

740 

14>4 

14.5 1 

! 

>6 

23>90 

0-0541 

0-0604 

0<0648 


All the other experiments confirm the formula, 
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Under certain limited conditions, the above formula 
can be aimplified. Fpr oaLampl© : if, o, ia 1©*» than one- 
tenth of, / ; ( 7 , less than one-nfth of, /, and, /, between 13 
and lO^f'., then the error of the formula 

in IcKB than 1 per cent. 

Withm the above liimiatjouH, if, / 215 c.c., and « 15 

O.C., then is 7 per cent., whieh is the correction advocated 

bv Prof. Warnngton.* With a flask of that size, in the 
ttosence of any water-cooler, an error of 10 per cent, due 
to change of temfierature must be of frequent occurrence. 

The second improvement I suggest is in the method of 
working out the result. As the (jalculations involved in 
the above formula are lengthy, I include Table II., and 
have pre}>arod a slide rule of fair range, which I trust will 

render the working simple. The fraction *** 

rarely more than one-tenth, hem;© an error of 10 jicr cent, 
in measuring that fraction will only make an error of 1 per 
cent, in the final result. 


(3) The above equation can only be correct if the acid 
OO 2 Mwl air in the flask have reached equilibrium, which 
can only be achieved by violent shaking. Soheibler 
recognised this fact by providing a fair length of rubber 
tube and a gutta tube tor holding the acid. Much of the 
trouble recorded with this instrument is due to neglect 
of the necessity for violent shaking. 

The improvement I suggest under this head is to 
substitute a tube of transparent celluloid for the gutt^ 
tube, or, if glass be essential, the device shown in 
Fig. 1. 

(4) The disturbing influence of various /wiZfs.-Sub- 
stanoes such as calcium chloride may be present in varymg 
amounts, and such sulwtances will reduce the solubility 
of the carbonic acid in the water used. A simple moans 
of correcting for this decrease in solubility is to deduct a 
<‘criam amount from the amount of acid actually used, 
and t<) (ialeulaic ilie result as if loss acid bwl been used 
than was actually the <*aHC, The amount to l)e deducted 
will de[)cnd upon the salt, ns given in Table III., which is 
calculated from data given in Coniey’s “ Dictionary of 
Holubilities.” 




iSlidc Hide Kxumple. 

Example (o) 14' C., ram., «^10 c.c., then 1 c.c. gas measunsd= 1'92 mgrms. C02^4-3(i ragrms. 

^*^Example (^3) t^2if C.. B^782 mm., 20 c.o., 1 c.c. of gas measured =^2*05 mgrms., COg = 4-04 mgrms. CaCOs. 


See Chem. ^ 26a. 
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In order to tent whether these worked true in 

prnotioe, the following experimcnte were ]>erformed : — 


Seheibler’B <mginal apparatuM a flexiblo gas bag wa 
supplied in a separate oottle. HuoU an arrangement onl; 


Oarbun diuxidc, tfrirw. 


Kxpt. 

li 

' t 

i 

1 

1 « 

i 

1/ 

found 

; uncorrected. 

found 1 

1 correotttd. j 

taken. 

ipriiM. 

, CaOli 

0. 1 

767 

18*0 

145 

66 

! 24-«2 

o•oe2C 

i 0-0650 i 

0-064.3 

10 

P. I 

738 

14*4 

146 

46 

1 24-U2 

0-0583 1 

0-0648 

0-0543 

6 


The correction is therefore approximate. 

The above conditions are very severe ; I do not know 
of any actual case that co\ild arise in practice similar to it. 

The following are actual oases that have occurred : — 

Crude phosjjhate, unoorrectod, ‘iOdUi per cent. ; cor* 
reoted, 20*92 i)er cent, carlmn dioxide. 

Gypsum, uneorrocted, 1*78 per cent. ; corrected, 1*77 
per cent, carbon dioxide. 

Burnt lime, uncorreoted, 1*03 [)er cent. ; corrected, 
1*02 per cent, carbon dioxide. 

In actual practice the correction is not worth the 
trouble of making, it is too insignificant. 

The effect of unknown amounts of oalnium chlorides and 
other salts heui therefore been exaggerated by former 
writers, but in those ran^ cases, if there are any at all, 
where a correction is needed, Table HI. may l)e used. 

'J’ablk 111. 


Kor 1 unii. (if 


dedu(*t c.c. add. 


Aniinentuii) chloride j 1 

PotasBltmi chloride I 1 

(luni [ 1 

Huxar 1 

f'nlcium chloride 2 

Hodiurn cMorldc 2 

PotaBniuni nitrate 2 

Sodium nitrate 2 

Potassium aulphato » 

Sodium sulphate n 


(5) A subject. (;omnionly refern'd to in connection with 
Kchoibler’s iiistruiiient, is the error due to absorption of 
carbon dioxide by tiie water in the burette. In 



GiamTubi For Acid 


Fi6.I. 


introduced much larger errors than it removed ; th 
alteration in volume duo to change of temperature i 
large, whilst the loss of gaa by absorption is small Wher 
the deconumsing vessel is small the risk of absorption ma; 
Ixj important, but, for ri'asons given below, the instrumon 
shown in Fig. 2 [lormits no measurable loss. 



FiO 2. 

Above the decomposing flask is placed a small bulb tc 
prevent acid 8i>lashing up into the rubber tubes. Thii 
bulb, together with the rubtxjr connecting tube, holdi nbouf 
15 c.o. If 15 c.o. of gas pass into the burette, tto carbon 
dioxide iiasses into the burette at all; the error bj 
absorption is nil. If 30 c.c. fif gas pass into the burette, 
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only 15 c.c. of this has come from the flask and that 
15 c.c. is not pure carbon dioxide, but gas derived from 
a mixture of 3<) c.c. of carbon dioxide and 140 c.c. of air. 

30 

There is only 15 x c.c. carbon dioxide in the burette 

diluted to 30 c.c. with air, that is, 8-8 per cent. Gas of 
Biioh conocntratiim would need 3-4 c.c. of water to be 
saturated iMjfore 0*3 c.c. had been absorbed ; hence an 
error of 1 per cent, is utterly iinjx^ssible. 

(0) Alteration of vUnnie by bending the rubber eon- 
nectionji.-^ 'Fhe rul)bcr connections should be of thic.k- 
walled, narrow bore rubber tube ; thin tube is apt to 
“ kink ” and decrease the volume one to two-Umths of a 
c.c. Ho long as the riiblHU' 8toj)|X!r does not exceed 
3 cm. diameter no change of volume will occur from the 
bidging of the riiblx*r stopjK'r. 

(7) Occluded yaa . — Many liiiely-divided substances have 
the power (»f occluding gases on the surface ; such 
occluded gas might interferes with the estimation of com- 
bined carbon dioxid(‘. Tn the ease of soils the amount 
of gua given off by (li'creasing the pressure or increasing 
the temperature is ofUm greater than the amount of gas 
given off by adding acid. In the modification of Scheibler 
that I recommend the, i^'iniw'rature is kept very constant, 
and the pressure only vanes temporarily and to a small 
('xtent. Errors under this head are therefore unlikely, 
but I have tried several experiments to settle, the 
miestion. I have placed stiveral soils in tlu^ decomposing 
flask, and used water instea<l of acsid in the, celluloid tube. 
In no case have 1 observi'd any alteration of volume 
greatm- than O-l c.c. 

In the extH*riment.s Indow I Jiave used sand (26 grms.) 
and a heavy loam soil (10 ^nis.) with much humus, both 
previously extracted with bydrochlorio acid, washed and 
ail' dried ; to which have Isien added, in the case of the 
sand, a measured amount of a standard solution of 
MiKlium carbonatt;, and in the case of the soil, a weighed 
amount, of calcium carbonate. 


The tubes are held in plaoe by an ebonite collar at the 
top of the cylinder and a piece of brass wire gauze l-iiioh 
mesh placed inside the jar (not shown). 

A tMt occupies 10 minutes time. 

Table IV. contains some additional experiments, 
which serve to show that the principle here worked out 
applies over a long range. 

Table V. is useful in showing at a glance the degree of 
accuracy necessary in the vanous measurements needed. 
It will bo seen that, so long as the decomposing flasks arc 
IHcked, no exact measurement is necessary. 

Where a direct reading instrument is required Table VI. 
may be used. By weighing 0*2 grm. of limestone, 2 grms. of 
burnt lime or 20 grins, of soil, and using the amount of acid 
indicated in Table VI., each e.c. of gas measured repre- 
sents 1 |X}r cent., 0*1 per cent., or 0*01 per cent, of carbon 
dioxide respectively. 

This table is less accurate than Table II., but 
an error of 2 jier cent, will be prac.ticolly impossible. 
The difference between 10-0 iier cent, and 10*2 per cent, and 
so on is often of little consequemio, and is usually less than 
errors of sampling. By weighing 0*46 grm. or 4-5 grms. 
direct reading in per cent, of calcium carbonate can be 
obtained by Table VI. 

My thanks are duo to Mr. It. G. Hatton and Mr. H. K. 
Cullen for the drawings. 

Table IV. 


Additional Expcrimcnls. 



J 

766 

16 

> 110 

¥ 

765 

13 

1 110 

E 

765 

13 

, 140 


765 

13 

; 140 

1) 

765 

13 

140 


76.5 

13-6 

1 140 

1 

766 

16 

140 



grm. 

CO. 

a 0 

found, j 

taken. 

10 1-0 

0*002 

0*003 

57 3*7 

0*012 

0*010 

20 6-6 

0*014 

0*016 

76 20*0 

0*070 

0*074 

36 31'8 

0*076 

0*074 

48 47-3 

0*119 

0*119 

48 47*9 

1 

0*118 

0*119 


griiw. of carbon dJuxhlc. ; j>cr cent ol carbon thoxlile. 


Kxpt. 


B. 

t 

1 

/ 

a 

a 

found 

tak(‘ii 

found 

taken 

K ! 

SrikJ 

766 

16*2 ' 

140 

20 

' M5 1 

0*0024 

' 0-0(:27 

O'OlO 

O-Oll 

Q i 

1 

Soil 1 

760 

16*4 

160 

20 

1*00 1 

0*0021 

0*0026 

0*021 

1 0*026 


As anticipated, no errors occur from occluded gas. 

Dcacri'plion of the The carbonate is 

weighed and placed in flask, /. the acid in tube, a. ta}>8 
1 and 2 oiiened, the flask connected up with the rublsT 
juunged under the water in eooler, c, and kept 
tliere by means of the hotik, h, engaging with a projcistion 
on the collar. Tap 2 is closed and air blown through the 
tube, 5, so as to stir up tlu^ water in the glass cylinder, c, 
and obtain uniform tomiKuature. Tap 2 is ojioned and 
till* ruhbor bulb, z, gently squeezed till the water in the- 
buri'ttc, f/, stands at, zero, tap I lieing closed with the other 
hand. ()n letting go the bulb, z, the level in tube 1 sinks 
to the b(dtom, when the flask, /, is removed from the 
wati'r, the acid spdled, the flask shaken violently, returned 
to the wabir, (he level ailjusbul hy Hijiieezing the hull), z, 
shutting tap 2, ami the voluuu’s of gas, g, measured. 
The jiroeesK of stirring, shaking and adjusting level should 
Is' continued till a constant rearling has Ihxui olitained. 
The temperature of the water i.s taken hy a thi'niiometiT, 
graduated to 4(b' C. m fifths of a degree ; the gas 
burettt^ IS graduabnl 0 to 60 c.c. in ttmths of a I’.c. 
If the U'uqKirature should vary one or tw(» fifths of a 
degree during the process of f,lie exiierimeut, correction 
can cosily he nimle, since a rise ot one mark on the 
thermometer means that one mark on the, burette must 
be subtracted ; for 136 c.c. of air expand 0*1 c.c. for a 
rise of 0-2® C. With 14 c.c. of acid the amount of air left 
in a 160 c.c. flask would lie 136 c.c. ; the amount of acid 
nseii would never vary from this figure sufticiently to make 
any appreciable error in the correction used. 

it is important to see that reservoir, r, is half full of 
water, and that the bulb, is half full of air before 
levellitig. 

* Thi* instxun^nt. lilde rule, (fee., can be obtained from 

Menus. Brady and Martin, MeacasUe-upon'Tynu. 



7'able VI. 

fHrect Heodiny fur Technical Par puses. 

Amounts, in c.c. of acid to In; used, in a ITHi c.c. flask, 
so that- 1 c.c. of gas corresponds to 2 mgrms. of carbon 
dioxide or 4*6 mgrms. of calcium carhonate : 



nim. 

mm. 

mm. 

mm. 

mm. 

mm. 

Bar. 

730 

740 

760 

760 

770 

780 

Th(*r. 
12“ C 

10 

17 

16 

1.3 

n 

0 

14*' C 

21 

19 

17 

16 

13 j 

11 

16* 0 \ 

23 

21 

1 19 

17 

16 

1.3 

18* C 

26 

23 

21 

19 

17 

16 

20“ f! 

27 

26 

2.3 

21 

19 

17 

22" 0 I 

29 

27 

26 

28 

21 i 

19 


mm. 

790 


7 

0 

11 

IB 

16 

17 
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In order to tent whether these worked true in 

prnotioe, the following experimcnte were ]>erformed : — 


Seheibler’B <mginal apparatuM a flexiblo gas bag wa 
supplied in a separate oottle. HuoU an arrangement onl; 


Oarbun diuxidc, tfrirw. 


Kxpt. 

li 

' t 

i 

1 

1 « 

i 

1/ 

found 

; uncorrected. 

found 1 

1 correotttd. j 

taken. 

ipriiM. 

, CaOli 

0. 1 

767 

18*0 

145 

66 

! 24-«2 

o•oe2C 

i 0-0650 i 

0-064.3 

10 

P. I 

738 

14*4 

146 

46 

1 24-U2 

0-0583 1 

0-0648 

0-0543 

6 


The correction is therefore approximate. 

The above conditions are very severe ; I do not know 
of any actual case that co\ild arise in practice similar to it. 

The following are actual oases that have occurred : — 

Crude phosjjhate, unoorrectod, ‘iOdUi per cent. ; cor* 
reoted, 20*92 i)er cent, carlmn dioxide. 

Gypsum, uneorrocted, 1*78 per cent. ; corrected, 1*77 
per cent, carbon dioxide. 

Burnt lime, uncorreoted, 1*03 [)er cent. ; corrected, 
1*02 per cent, carbon dioxide. 

In actual practice the correction is not worth the 
trouble of making, it is too insignificant. 

The effect of unknown amounts of oalnium chlorides and 
other salts heui therefore been exaggerated by former 
writers, but in those ran^ cases, if there are any at all, 
where a correction is needed, Table HI. may l)e used. 

'J’ablk 111. 


Kor 1 unii. (if 


dedu(*t c.c. add. 


Aniinentuii) chloride j 1 

PotasBltmi chloride I 1 

(luni [ 1 

Huxar 1 

f'nlcium chloride 2 

Hodiurn cMorldc 2 

PotaBniuni nitrate 2 

Sodium nitrate 2 

Potassium aulphato » 

Sodium sulphate n 


(5) A subject. (;omnionly refern'd to in connection with 
Kchoibler’s iiistruiiient, is the error due to absorption of 
carbon dioxide by tiie water in the burette. In 
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introduced much larger errors than it removed ; th 
alteration in volume duo to change of temperature i 
large, whilst the loss of gaa by absorption is small Wher 
the deconumsing vessel is small the risk of absorption ma; 
Ixj important, but, for ri'asons given below, the instrumon 
shown in Fig. 2 [lormits no measurable loss. 



FiO 2. 

Above the decomposing flask is placed a small bulb tc 
prevent acid 8i>lashing up into the rubber tubes. Thii 
bulb, together with the rubtxjr connecting tube, holdi nbouf 
15 c.o. If 15 c.o. of gas pass into the burette, tto carbon 
dioxide iiasses into the burette at all; the error bj 
absorption is nil. If 30 c.c. fif gas pass into the burette, 
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which tho air is conducted away for une by the pipe, m. 
The tubes, a and ft, are filled with water or other liquid, 
and ft, oommunicatcfl by a branch with the reservoir, 
d, and has two valvtw, e, /, which prevent the water and 
air from pasHing down the pipe, 6. The water is made to 
flow dowm the tulje, a, in the direction of the arrow by 
the prt^llcr, h, and draws along witli it the air whioli is 
injected through tho pij>c, y, by the blower, », The 
mixture of water and air sciparates after entering the 
reservoir, g; the water ]>aH8eH up the pipt\ ft, to be 
used over again, any oxcokr passing to th<i lank, d, 
and the air collects in, g, and is compressed by the 
weight of the li<inid columns in a and ft, Shouhl too 
much air collect in the reservoir, g, the excess can escape 
througli tho small pipe, /, into the pipe, ft. In modified 
forms of the apparatus, rotary blowers or turbines are 
lisod to move the litpiid and to inject the air, and they 
may he placed m^ar the bottom of the “ upward ” pipe. 

- W. 11. 

Vacuum wins and like ('mporators. A. J. lloult, London. 
From Milwaukee Kvaporator Co., Milwaukee, U.S A. 
Eng. Pat. 14,379, July 12, 190,'>. 

SicbIT.S. Pat. 794.H31 of ItKlH ; this J., 1905, K80.— T. F. B 

JUmporcUingf dinAilling, rmicenirating and like pumtoses ; 
Method of and apptiratiis for treating liquids and semi- 

liquids for with continuous re -utilisation of the 

heat emjiloyed. E. 3’heiHetJ. Munich, (Germany. Eng. 
Pat. 19,385, Sept. 25, 1005. 

IBkb Fr. Pat. 356,752 of 1905 ; this J., 1906, ft.—T. F. 11. 

Filters ; Jmpts. in . A. J. Boult, London. From 

E. Goldman and Co., (Iiicago. Eng. Pat. 18,833. 
Sept. 18, 1905. 

claim is for improvements in the filters described in 
Eng. Pat. 8084 of 1905 (this J., 1905, 1064), and (consists 
in replacing the cloths on the distributor- and I’ollector- 
plates by jwrforated metal screens. - W. H. C, 

Furnaces ; Irnjits. in (he construction of regenerative — • . 
J. H. Brown, >lottinglmni. Eng. Pat. 20,318, Oet. 7, 
1905. 

Thb control of the distribution of the waste gases to the 
regenerative flues, formed in tho division walls of the 
furnace, is effected by damper tiles placed over the inlet 
porta to the hues and adjusted by an iron bar, mtroduceil 
through doors in the furnace front. By similar means 
the gases coming from the regenerative flues are separated 
into two curroiiis ; one of which passes directly to the 
main fine, while the other passes hrst beneath the ash- 
pan and causes the evaporation of tho water contained 
therein, Tho socondary air is distributed evenly over 
the air-hoating flue hy baffle-walls. —W. H. 

Raising liquids hy direct fluid pres.mre ; Apparatus 

for . F. Girod, Berlin. Eng. Pat. 20,668, Dee, 

21, 1905. 

The liquid enters the pressure rhamlior, a, from tho store 
tank, a, through the tube, ft, w'liicli is provided with a 
valve, c, driving out tho air through tlie tube, ft, into the 
delivery pipe, g. As soon as the level of f lic liquid covers 
the end of the tube, h, the escape of the air is stopped, 
end then the pressure exerted by the column of liquul 
in g, eoraprosses the remainder of the air in «, and ^Wlcn 
a sufficient degree of (lompression is reached, tho air inlet 
valve, /, at the ton of tho tube, c, is opened. This valve 
consists of a oup-snaped valve, i, contained in a casing, ft’, 
and is shown oi>on in the figure ; when closed, it occu- 
pies tho iiosition indicaU'd by the dotted lines. The 
air from the comprossor enters the valve by the pipe^ 
o, passes into the annular passage, », and, when the valva 
is open, througli the narrow onfice^ w, and tho pipe, r, 
iqto tho ehambor, «, and causes the inlet valve, r, to close. 
Tho liquid is forced up the delivery pipe, g^ into the over- 
head tank, p, and when a, is empty of liquid, the oom- 
pressed air escapes also through p, the valve, /, cloites, | 
c, opens, and the whole process is repeated. A modifi- 



cation of the air inlet valve is claimed, in wnich the 
ojH'fiing is effected hy means of combination of a lever 
and d'aphragni.- -W. H. C. 

IInitbd States Patkists. 

Fupc rs of volatile solvents; Apparatus for reemering 

the . E. Bouchaud-Praeeiq, Paris. U.S. Pat. 

896,866, Dec. 12, 1905. 

1'he a|>{>aratus described is intended for recovering the 
vapours or volatile solvouts. usetl for example in the 
manufaeturo of smokeless powder, artificial silk, &c. 
It consists of a frame, a, ]»rovided with openings, from 



wliich the material to be treated passes, mounted in a 
vaporising chamlHir, ft, which is open to the atmosphere. 
Tho ohambor has a false bottom, c, through whioli the 
air, charged with vapoiu^, descends into a drain, d, and 
passes to the air-purifying chamber, /, passing, on its 
way, through drying material contained in a vessel, p, 
provided with a cleaning- plug for the removal of saturated 
material. The chamber, /, contains pumioe-stone 
saturated with fixing agents, hy which tho volatile vapours 
are removed from the air, so that on leaving the top of 
this chamber the air may be returned to the vaporising 
chamber to take up a fresh amount of vapour* The 
arrows show the circulation in the apparatus* The 
chambers are so arranged relatively to each other that 
the pressure of tho oolumn of fluid in the ooiiDecting 
passage is greater at the vaporising chamber end than at 
the other end, “ wliereby the fluid will be automatioally 
and naturally propelled through tho system by the iortm 
of gravity.*^ 
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Tha olaims also include an arrangement to prevent 
the loss of air, charged with vapours, over the edge of the 
vaporising chamber. This oonsistis of an apron, or 
curtain, of flexible transparent material, which ia hung, 
by means of elastic fastenings, from a frame, round tlie 
upper edges of the vaporising chamber, so as to extend 
upwards above the edge of the chamber, to prevent the 
escape of air laden witn vapours over the cage, and, at, 
the same time, owing to its flexibility, to allow’ of its 
lieing depressed easily at any point, wliere it is necessary 
to gain access to the chamber for any slight re^ir, &c. 

Fnrnace, ; R^verheralory . M. Cummings, Boston, 

Mass. U.S. Pat. 819,043, May 1. 1906. 

Thb bridge-wall of the furnace is made hollow and the 
air-space so formed c.ommmiicates below with the asii-pit 
and, at the ends of tlie bridge- wall, witii passages formed 
in the side walls of the furnace. Air passes from the 
ash-pit up through the hollow bridge-wall into the passages 
ill the siefe walls of the furnace and from the latter, which 
extend above the level of the top of the bridge-wall, the 
air is delivered into the funiace-chaniber tlirough ports 
placed sliglitly to the rear of the bridge- wall. — W. H. C, 

Furnaces ; Ajiplicfdinn of heat in niiUotlurgmU and 
_ — . B. E. Eldred, Brooklyn, Mass,, Assignor 
to Combustion Utiiitios <'o., New York. U.S. Pat. 
819,046, May 1, 1906. 

A MIXTURE of air with products of combustion is 
passwl through the ignited fuel on the grate of the furnace 
and the resulting “ tardily-burning “ gas is delivered 
into the heating-chamber above the material being 
iioated, the combustion being completed by radiation 
from the furnace walls. The materials treated are passed 
continuously through the heating chamber.— W. H. 0. 
Furnaces ; Means for CAjntrollvig gas velocity in rever- 
beratory — r . B. E. Eldrod, Bronxville, N. Y., Assignor 
to Combustion Utilities Co., New York. U.S. Pat, 
8J9,046, May 1. 190(i. 

T«l claim is for a reverberatory furnace with a long 
iiearth-chamber. through which the materials to be 
t reated arc moved mschatucally. A number of separate 


flre-boxes deliver the heating gases iiito the hearth- 
chamber, through port* spaced sucoeesively along Ite 
length. The oroas-seotional area of the ohamber h 
suonessivoly increaoed after each inlet by raiaing the 
roof-wall, and horizontal baffle-plates or “septa” are 
placed above each inlet. The fire-boxes are separately 
fed with a mixture of air and waste gas drawn Rom the 
I stock for the purpose. — W. H. C. 

Separating residues from liquids ; Apnaraius for , 

L. P. Lowe, San Francisco, Cnl. TT.S. Pat, 810.664, 
May 1, 1906. 

I A TANK containing the liquid has two series of partition 
walls, extending upwards and downwards respectively, 
and varying in height or depth according to their distance 
from the inlet and outlet. Scrapers, which move 
transversely or parallel with the partitions, remove the 
rosidues from the top of the liquid. — R. L. 

Kmporating liquids ; Method of . A. P. Geer, 

New London, Conn. U.8. Pat. 819,697, May 1, 1906. 
Thk liquid is strongly heated just below the level of the 
surface and less strongly at a lower level, in order that the 
liquid near tlie surface may be evaporated, and that the 
portion below may be concentrated. The concentrated 
liquid is drawn oil from below, and the volume of liquid 
in the apparatus is maintained constant by feeding in 
fresh liquid near the surface in sufficient quantity to 
conijRjnsate both for that withdrawn, and for the water 
evaporated. — W. H. C. 

Oases : Process and avpexratus for separating mixed — * — . 

C. Clamond. Paris. IT.S. Pat. 820,283, May 8, 1906. 
Kkb Fr. Pat. 346,195 of 1904 t this J., 1906, 78.— T. F. B. 

11.— FUEL, GAS, and LIGHT. 

{Continued from page 467.) 

Powdered coal firing for steam boilers. G. C, MoFarlane. 
Eng. and Mining J., 1W)6, 81, IK)1 — 902. 
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Fia. I ahowB the general arrangement of a fuel mill and 
boiler room where powdered coal ie employed. The coal 
la first crushed by toothed rolls and then passes through 
a large rotary dryer heated by the chimney gases from the 
boilers, or, in the case of small plants, through a small 
hand-fired dryer. The dried coal is crushed to the size 
of granulated sugar in a suitable mill, and then further 
ground in a tul>e-mill until 95 per cent, will pass a 100- 
mesh sieire. The apparatus for burning tlio powdered 
coal is shown in Fig. 2. The coal-dust is fed into the 
blast-pipe by a 4-in. screw conveyor, and air is supplied 
by a Eufialo blower. The blast- pipe consists of a lO-in. 
rivetted sheet-iron pipe, which, at a distance of a few 
feet from the boiler, branches into two 7-in. pipes cap|)ed 
with nozzles having orifices 20 in, wide by 11 in. deep. 
A fire-brick retort or combustion chamber, from 5 to 
8 ft. long, is arranged in front of the boiler. About 
146 ob. ft. of air are required to bum 1 lb. of coal, and the 
chimney gases contain from 1 to i)er cent, of free 
oxygen. Xt is stated that when coal is burnt in the form 
of dust, I lb. less is required per tup. hour, than when it is 
burnt in the usual manner. The following comparison 
of the cost of hand firing and powdered coal firing is 
given:— 

Hand firing. 


Daily expense. Dole. 

05 tons of coal at 2.4 dols, . . . . . . 150.(K) 

I.abour . . . . . . . . . . . . 13.00 

109.00 

Yearly expense, 320-day run . . . . 54,272.00 

Powdered coal firing. 

Daily expense. Dols. 

58 tons of coal at 2.4 dols. . . . . . . 139.20 

I^ibour . . . . . . . . . . . . 8.32 

147.52 

Yearly expense .. .. .. .. .. 47,200.40 

Amortisation . . . . . . . . . . 2,500.00 

Interest, 0 per cent, on 15,5<K> dols. .. 930.(K) 

Repairs, oil, & 0 . . . . . . . . • 800.00 


51,430.40 
A. S 

Coal-gas and atr ;• Explosions of . B. Hopkinson. 

Roy. Soc„ Proc., 1900, A. Tl. 387—413. 

Thb author has studied the phenomena occurring in a 
mixture of coal-gas and air, contained in a closed vessel 
and ignited at one point by an electric spark. Tlie 
experiments were directed prinopally to settling the 
question of “ after-burning,” which has long been a matter 
of controversy in the theory of the gas-engine. 'Fho 
apparatuiusod consisted of a cylindrical vessel of a capacity 
of 6*2 ob. ^ ; the gaseous mixture was ignited in the 
centre ; tli^niperatures and rate of variation of temjx^ra- 
ture wore ascertained by observing the variation of 
elootrioal resistance of fine platinum wires immersed in 
tlie gas at ^fierent points ; and the pressures wore 
observed simultaneously. The gaseous niixturos, which 
consisted of 9 vols. of air to 1 vol. of coal-gas, and 12 vols. 
of air to 1 vol. of coal-gas, were i^ted at atmospheric 
pressure. From the resmte obiaineu, the author concludes 
that, even in the weakest mixtures, combustion, when 
once initiated at any point, is almost instantaneously 
complete. The specific heat of the products of com- 
biption he finds to he very much greater at high tempera- 
tures than at low, the average value of v (ratio of specific 
heats) being 1-25 between 1200^ and 19(X>° C. This 
difference in specific heat is sufficient to account for the 
so-called ” suppression of heat,*’ wluoh has been supposed 
to be due to ilm attainment of maxinnim pressure before 
the combustion of the gas was complete. No evidence 
of after-burmng was obtained. An increase in specific 
heat has been observed in the case of carbon dioxide, 


which has been examined up to about 800° C. The author 
considers that in gas-engine practice, although the con- 
ditions prevailing are somewhat different from those in the 
apparatus em})loyed, the workins fluid may be redded 
simply as a mixt.nre of carbon aioxide, steam ana inert 
as, in chemical equilibrium, to which the heat of com- 
usiion, less a small percentage of loss, is added at the 
l>egiiming of the stroke. — H. JB. 

Hydrocarhona and oxygen ; JnUraclion of wdl-dried 

mixtures of . W. A. Bono and G. W. Andrew. 

Chom. Soe. Trans., 1900, 89 , 662—669. 

Two similar tulles (lOiitaining respectively, thoroughly 
dried, and undried, equimolecular mixtures of a hy^o- 
carbon (acetylene, ethylene, ethane) and oxygen, were 
heated under similar conditions for the same length of 
time, comparative experiments being also mivde with 
electrolytic gas, dried and undriod, in order to ensure that 
the degree of dryness attained was such as would practi- 
cally iiiliihit the combustion of hydrogen. It was found 
that the exclusion of moisture had little, if any, influence 
on the rate of oxidation of the hydrocarbons.— -A. S. 

Hydrocarbons ; Explosive, cmnlmslion of . W. A. 

Bone and J. Drugman. Choin. Son. Trans., 1906, 
89 , 660—682. 

Thk authors have made a systomatio study of the explo- 
sive comhustion of a nuinhor of different gaseous hydro- 
carbons, inciutling memhers of the saturated series, 
Cnllan+g. up to butane, oloHnos such as ethylene, propy- 
lene and the butylenes, and triniethyleno and acetylene. 
The term “ explosive combustion ” is used to denote 
the propagation of a flame through a corabustiblo mixture 
under ordinary conditions. In the case of mixtures 
containing sufficient oxygen to completely convert the 
hydrocarbon into carbon monoxide and hydrogen, there 
is a oonsiderahlo difference between the behaviour of an 
unsaturated and a saturated hydrocarbon.' The mixtures 
containing an olefine, or acetylene, or trimethyleno, 
decompose chiefly into carbon monoxide and hydrogen, 
according te the empirical equation : 

OnHaU-fJOg-nCO-fnHg; 

there is no separation of carbon, and very little, if any, 
formation of steam. With the mixtures containing a 
paraffin, on the other hand, there is always a considerable 
separation of carbon, and formation of steam, whilst the 

f gaseous products contain, besides carbon monoxide and 
lydrogen, between 8 and ID per cent, of methane, and 
appreciable quantities of unsaturated hydrocarbons and 
oariion dioxide. If the proportion of oxygen in the 
mixtures containing an olefine or trimethylene, l)e 
diminished, then on combustion, much water, as well 
as carbon is produced, the amount of water increasing 
as the supply of oxygen is reduced. When ooetylono is 
burnt in tue presence of a deficient supply of oxygen, 
however, no appreciable quantity of water is produced ; 
pari of the acetylene is burnt to oarlmn monoxide and 
hydirogeii, and the remainder is decomposed into carbon 
and hydrogen, together with a small quantity of methane. 
Comparative experiments showed that mixtures of 
paraffin hydrocarbons and oxygen, and mixtures of 
corresponding olefines or acetylene with hydrogen and 
oxygen in proportions necessary to yield mixtures of the 
same ultimate composition os the paraffin mixtures, 
gave entirely different results on explosive combustion. 
As stated above, there is a considerable separation of 
i carbon and formation of steam with the mixtures containing 
a paraffin, whereas with the mixtures containing an 
olefine or acetylene and hydrogen, no carbon separates 
and very little steam is formed. 

The authors have succeeded in detecting the presence of 
aldehydes among the products of the explosive combustion 
of hydrocarbons, ana also, in minute quantities, in the 
interoonal gases obtained by means of a Smitheli’s flame- 
separator, m which either ethane or ethylene was being 
burnt, and among the products of an oxygen flame burn- 
ing in an atmosphere of ethylene or of coal-gas. 

The results of the present investigation are stated to 
show conclusively that the theory of the poreferential 
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combustion of carbon must be discarded. There appears 
to be no essential difference between the mechanism of 
oombustion below and above the ignition point, the 
first step in each cose being the formation of an oxy- 
genated^* molecule from the molecules of hydrocarbon 
and oxygen (see Chera. Soc. Trans.. 1902, 81 , 636 ; 1903, 
88 , 1074 ; 1904, 85 , 693, 1637 ; 1906, 87 , 1232 ; this 
1901. 696; 1904, 601, 629; 1906, 792, 1006). Taking 
into consideration the results obtained in the previous 
paper (see preceding abstract), the authors consider that 
m the combustion of hydrocarbons, oxygon acts directly, 
rather than through the intervention of steam, as sug- 
gested by H. E. Armstrong (this J., 1905, 473). The 
explosive combustion of a typical olefine — propylene - 
may bo represented as follows; — 

(1) (2 

0H8.CH:CH2'^ CH3.0H:CH(011) -> CHgtOHa-l-CHaO 

^ ■ (R) (4) CO + Hg 

CHatOHlOH) -► CH(Oll):0H(OH) 

2CTrg()-2CO-t-^H2 

If the supply of oxygen bo limited, the process might 
go as far as stage (3), and then the hydroxy compound, 
CIlrt:CH(OH), would break down into acetylene and 
water, or carbon, hydrogen and water. In the case of 
the paraffins, the decomposition may proceed according 
to the following scheme : — 

CH8.CH2.CH3->CH3.CH2.CH2{011)->CH3.CH2.CH(0H)2 

CHa.CHa.CHO+HflO 
the aldehyde then being decomposed with production of 
carbon monoxide and a lower paraffin, which latter is, 
in turn, decomposed in a similar manner ; or, the primary 
oxidation product, OnH2n + lOH may decompose into 
steam and an olefine, the latter being then burnt in its 
own |>ecnliar, way. The end result would be the same 
in both cases.— A. S. 

Enulish Patents, 

Gas for illuminating, ImUing or pjwcr purpfucs ; Manu- 
facture. of . H. S. Elworthy, St. Albans, and 
E. H. Williamson, London. Eng. l^at. 7713, April 11, 
1006. 

In the manufacture of gas rich in methane, according to 
the processes describod in Eng. Pats. 12,4<n of 1902, 
and 14,333 of 1904 (this J.. 1003, 900 ; 1906, KKHi), the 
gtvseous mixture, eitlicr before or after treatment with 
metallic niiikol, is mixed with a considerable oxoohb of 
iiydrogon or methane. The gas produced may he iwsscd 
through retorts wherein coal is undergoing distillation, 
or may he mixed in any desired proportion with coal gjis 
or other combustible gas. — H. B, 

Oas producer. T. W. S. Hutchins, Blackpool. Eng. Pat. 

11.667, June 3, 1905. 

Thb producer, which is designed to Ij© used as a suction 
apparatus with bituminous fuel, has a rectangular com- 
hustiou chamber divided, up to a suitable height, into 
two chambers by moans of a vertical mid-feather of 
refractory material. On the top of the latter rests an 
iron pipe, seiving as vaporiser, which extends through 
the shell of the pro<lucor, wat-er being admitted along with 
air at one end, whilst the other comraiuiioatos with a 
valve, by means of which the mixture of air and steam 
may he admitted alternately to the lower regions of the 
two chambers. The gases thus pass up on on© side of 
the mid-feather and descend on the other to the outlet 
at the hose. The direction of the gases is reversed 
periodically by moans of an automatic device, cousisting 
of a two-ohamhorod tilting tank, into which water flows 
continuously, the oscillations of the tank, as the chambers 
alternately fill with water, effecting the simultaneous 
reversal of the inlet and outlet valves. — H. B. 

Qae from carbonaceous materials ; Manufacture of . 

G. Wilton, London. Eng. Pat. 26,275, Dec, 6, 1906. 
Thx gOB entering the hydraulic main, is caused to pass 


directly through a current of cooled gas-liquor kept 
constantly flowing through the main, for the purpose 
of increasing the cooling effect and the deposition of the 
tar. — H. B. 

Qas analysis : Apparatus for use in . G. A. Hartung. 

Eng. Pat. 17,708, Sept. 1, 1906. XXIII., page 661. 

FUamentfi for cluctrie incandescent lamps. K. L. Frenot, 
Paris. Eng. Pat. 8891, April 27, 1906. Under Int 
(’onv., May 7, 1904. 

See Fr. Pat. 344,769 of 1904 ; this J., 1904, 1206.— T.F.B. 

I neande.Hcence lamp with filament of metallic tungsten ; 
Electric — — . W. 1’. Thompson, London. Prom 
Heutsch© Oasgliihlicht Akt.-Ges. (Aiiergos.), Berlin. 
Kug. J*at. 18,814, Sept. 18, 1906. 

See Pr. Pat. 367,868 of 1906 ; this J., 1906, 1 16.— T. F. B. 

United States Patents. 

Fuel : Apparatus and process for the combustion of pul- 

vcrulent A. Moore, Portland, (k)lo. U.S. rat. 

820,23.6 and 820.230, May 8, 1906. 

The pulverulent fuel is supplied to the combustion- 
chamber through a tube, which is surrounded by an 
annular jacket. The annular space is divided by par- 
titions into a numl)er of passages tliroiigh each of which 
a separately controlled supply of air or other fluid supporter 
of combustion is admitted under pressure. By varying 
the ratios of the pressures under which the air is supplied 
through the different air passages, the jet or current of 
pulverulent fuel may be direcUxl towards any desired 
point in the combuHtiou-ohamher. — W. H. 0. 

Gas-producer. E. N. Trump, Syracuse, N.Y. TJ.8. Pat. 

81 3, 6(H). Feb. 27, 1906. 

The producer, which is of the blast type, has a stationary 
base-plate, separated from the lower end of the com- 
bustion cliarnher by an interval sufficient to admit of the 
rotation, in a horizontal plane, of a radial scraper, or 
ash -deflector, which slowly sweeps over the surface oi the 
base plate, expelling the ash at its clroumfereuoe, and« 
on account of the suhsideuec of the fuel in the track of 
the scraper, causing a continual disturbance of the 
whole bed of fuel. In this way clinkering is prevented. 
The outer end of the scraper is supported by a ring which 
surrounds the lower end of the producer and is caused to 
rotate slowly by an electric motor. To ensure the uniform 
distribution of the fresh fuel, the feed hopper is provided 
at its lower end with a liorizontal plate, semrated from 
the hopper by an interval sufficient to admit ot the rotation 
of a series of rotating arms, which sweep the fuel over 
the edge of the plate. — H. B. 

Gas generating machine. 0. V. Monroe, Assignor to 
General Patent Promoting Co., Portland, Oreg. U.S. 
Pat. 819,074, May 1, 1906. 

Tub gas generator consists of a tank divided into three 
compartments. The upper compartment serves as a 
storage reservoir, the lower compartment as an air- 
chamuer, and the intermediate compartment as a car- 
burettor. The bottom of the carburettor lias a central 
aperture over which a hood in the form of a truncated 
cone is secured. The air-inlet pipe passes through the 
opening in the upper part of the hood. A suitable valve 
controls the admission of air through this pipe, A gas 
outlet is provided on the carburettor, which is connected 
with the storage reservoir by a vent pipe and by a feed 
pi}i«. The reservoir end of this latter pipe is covowd with 
a screen and protected by a dam in front of it. A vapm- 
isor within the carburetting chamber consists of a disc 
with a central aperture over which a conical hood is fitted 
covering the air inlet An inverted oonioal member 
within this hood holds a guide-rod in position which leads 
into the air inlet pipe. Channels are formed by partitions 
depending from the disc and bafite-plates are provided 
in these channels. An annular float surrounds the diso 
at its periphery, which is adjustably secured to thediio^ 
The diso is covered by a roof fitted on the conical hood. 
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On« jirodvncr. C. H. Morgan, Woroe«t«r, Mass. U.S. 

Pat. 819,075, May 1, 1900. 

Thb chamber of a gaH producer has a cover and a tuyAre 
depending from the cover, a rotating hIcovc being fitted 
round the tuyere and moving concentrically with the 
axis of the cliamber by means of an internal gear and 
pinion. The fuel ia admitted through an opemiig in the 
cover, eccentric! to the axis, and the top of the fuel is 
levelled by a scraping blade fixed tangentially to the 
sleeve and* projecting beneath the opening in the cover. 

R. L. 

Hydrocarbon and ctnnhnMiUc gas ; Process of making 

. H. H. Rlackftiore, Mount Vernon, N.Y. T.S. 

Pat. 819.50«, May 1, 1900. 

UYDROCAUBowa are produced by exposing a gaseous 
mixture of ketones and steam to the action of neat. Thus, 
methane is formed by the treatment of acetone or 
dimethyl-ketone. A combustible gas is produced by 
exposing a mixture of a ketone and suj>crhcatod steam to 
the action of incandescent carbon. — R. L. 

Gas: Mellunl of manufacturing . L. J*. J.<ow<‘, San 

FrancistiO, Cal. U.S. l>at. 819,tU)l, May 1, 190b. 

The process consists in burning oil and passing the lugldy 
heated products of combustion successively through two 
ohamlwrs filled with loosely-piled refractory material, 
thus highly heating tlie same, then shutting off the air 
and fuel, and passing, in the opposite direction, steam 
through botli chambers and hydrocarbonaccous material 
through the second chamber to make gas. The gas- 
making steam and hydrocarbons are then shut off, and 
air is admitted to bum off the coke deposited from the 
hydrocarbons. The gas resulting therefrom is used again 
in heating the refractory material. Or else, the gas 
produced m the coking operation may be used for iioatmg, 
and the gas mode in burning off the coke may be added to 
the gas produced from the oil. - R. L. 

Oas-making apparatus. L. P. Lowe, San Francisco, Cal. 

U.S. Pat. 819,(1(12, May 1, 1900. 

In this gas-making apparatus a gas generating chamber, 
fumisbed with loiisely- filled refractory material, is <*om- 
bined witli a coking and combustion ohambor at the 
goe-outlet end, the outlet pipe loading from the top of 
the combustion chamber. Means arc provided to admit 
oil and air to the combustion chamber and to admit 
steam and oil to the generating chamber, and to close 
each of these inlets independently, as well as a flue and 
auxiliary flue on the end of the generating chamber 
opposite the gas outlet. C'arbonacoous material can 
be charged into the lower portion of the combustion 
ohaniVicr through a door independent of the oil inlet, 
the combustion chamber having a transverse wall, against 
which the flames of the burning oil impinge. (See pre- 
ceding abstract.)- K. L. 

Coking and making gas; MPhod of — — . L. P. Lowe, 
San Francisco, (]lttl. U.S. Pat. 819,()(53, May J, 190(5, 
Thb method of simultaneously coking and making gas 
oonsiste in charging hydrocarbonaccous material into a 
coking chamber, then admitting oil and air into this 
chamber, and liurning the oil above the hydrocarbon, 
whilst at the same time a body of refractory material 
is heated and the carbonaceous material partly coked. 
The air supply is then shut off, but the admission of oil 
continued, and the vapours of the oil, together with the 
vapours produced from the hydrocarbons, ore passed 
through the refractory material to make gas.— R. L. 

Qat ; Apparatus for generating . L. P. Lowe, San 

Francisco, Cal. U.S. Pat. 819,(50(5, May 1, 190(5. 

A WALL extending from the top to a point near the bottom 
divides the gas generator centrally. An upper and a 
lower pile of regenerative material are placed on each 
side ot this wail. The generator is furnished with a 
huid'iuel inlet at each aiae above the lower pile, a gas 
outlet and flmd-fuel inlet below all the regenerative 
material, a steam inlet at each side above the upper pile, 
« hue for the firoduots of combustion at each side oi the 


top, and an air-blast conduit for conducting air to the 
top at each side, the flues and conduits being controlled 
by suitable valves. — R. L. 

Furnace \0as producer], F. W. Burger, Assizor to 
Fort Wayne Foundry and Machine Co., Fort Wayne, 
Ind. U.S. Pat. 819.849, May 8, 1906. 

The “ fire-pot ” of a gas-prmlucing furnace is surrounded 
by a chamber into which moisture is introduced through a 
pipe, and which is connected by another pipe to the ash- 
pit, Air is introduced beneath the grate W a pijxi or 
“ air-duct ” terminating in the ash-pit. — W. H. C. 

Cas- purifying apparatus. A. M. (low, Edgewood Park, 
Pu., Assignor to U. Westmgliouse, Pittsburg, Pa. 
TT.a. Pat. 81.^1,812, March 20, 190(5. 

Within a horizontal casing, the bottom of which is open 
and rests in a w'atcr tank, there extends a rotatable shaft 
carrying, at right angles to its axis, a number of dirt- 
eollectiiig devices, wdiich rotate w’itli the shaft, and 
alternate with serii's of stationary, radially- fixed vanes. 
Each diit-collc<!tor is built up of a number of blades, 
bent over along one edge, A stream of water, and the 
gas to be cleansed, are admittoil at one end of the casing ; 
the water is broken up into spray by the first revolving 
dirt-collector ; the solid particles of dirt, becoming wet, 
are caught by the bent- over edges of the blades and 
imjielled centrifiigally to the |K!riphery, finding their 
way to tlie water tank below ; whilst the gas, on iiassing 
from the first oolloctor, is guided by the stationary vanes 
in the proper direction against the second dirt-oolleotor, 
and so on,— H. B. 

Oaa-washcr, L. 1\ Lowe, San Francisco, Cal. U.S. Pat. 
819,660, May 1, 1906. 

The gas-waslier proper, 4, is provided with a water-inlet 
pilK*. and has a conical lower portion. It is ronnoi'teci 



at the bottom to a water-outlet pipe, 7, wliioh has the 
form of an inverted siphon. In the rising limb of tlie 
water-outlet pipe is a pipe, 10, which can be moved up 
and down, and the position of which is so adjusted that 
the discharge of the water can take place only at a point 
above the level of the bottom of the gas-supply pipe, 2. 

—A. 8. 

Oas ; Machine for cleaning {from tar and solid 

mfittcr]. C. O. Nordensson, Soane, Sweden, Assigner 
to J, A. Laird, St Louis, Mo. U.S. Pat. 820,247, 
May 8, 1906. 

A HOLLOW shaft, 1, having radial perforations. 9, and 
beater- blades, 3, is mounted in the journals, 2, and can be 
rotated by the pulley, 8. The blades are surrounded by 
a conical perforated casing, 6, and by an outer casing, d. 
The hollow shaft has an inlet pipe, 7, and the outer oa«ng, 
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6, liM a sealed drain pipe, 10. Tl\e gas entt^rs through 
the pipe, 14, into the interior of the jwrforatod ooiting and 
escapes through the pipe, 15, at the other end.^ — W. 11. 0. 


the interior and exterior of the pipes, and omriee the 
impurities off to the bottom of the casing. Two tiers o! 
pipes may be arranged within the casing, the pipes in 
the lower tier, through which the gases foit pass, being 
irrigated with water, for the removal of the dust, &o., 
whilst the ujmer pi^s, serving merely to retain the water- 
spray carried off from the lower tier, are not Mgated, 
but iiS,ve perforated walls through which the intercepted 
water may pass off. — H. B. 


in.-DESTRUCnVB DISTILLATION, 
TAR PRODUCTS. PETROLEUM, 
AND MINERAL WAXES. 

(Continued from page 468.) 


Carbide ; Manufacture of — -, oIao of euperJwatiyig 
compound for ufte therein^ and of a lining for the electric 
furnace. H. L. Hartenstein, Assignor to Electro 
Chemical and Development Co. U.S. Pats. 81‘).21S - 
819,223, May 1, 1906. XIri., page 644. 

FrBNOH PATliNT-S. 

Cas for ligluing, heating and power purpoAcs ; Manu^ 

fakurc and composition of . H. S. El worthy. 

W. Pat. 360,902, March 17, 1905. 

Sub Eng. Pat. 7713 of 1905; preceding tliese. — T. F. B. 

Gas from hsavy oils, for operating motors ,* Produc^er 

for production of permanetU . J. E. M. Briest. 

Fr. Pat. 360,541, f)ec. 16, 1005. 

Tub exhaust outlets from tlie cylinders of an explosion 
motor are connected to a common exhaust pi^ie, in the 
walls of whiq)i are oast or bored a series of channels. 
Into the latter the oil is fed, encountering a current of 
air which is drawn in siinultanoously, {lermanent gas 
being produced from the mixture as it passes through the 
hot channels on its way to the cylinders. On starting 
the motor, the exhaust pipe may be lieated beforehand by 
means of a burner, or the engine may first be driven by 
petrol until the channels in the exhaust pipe have heeomo 
hot enough. - H. B. 

CarburcUing apparatus for the production of [atr-] gas 
for lighting or heating. L. Robert. Fr. Pat. 36(),(»77, 
Dec. 19, 1906. 

Air is driven by a meter-drum, the rotation of which is 
caused by a falling weight, into a floating- bell gas holder, 
and passes thence through rig-/<ag passages in a car- 
buretting box containing volatile bydrocarbon. In order 
that the production of gas may not cease during the 
periodical winding up of the small drum, on which is 
wound the cord of the falling weight, a loose pinion wheel 
and spring catch device is provided, enabling the meter- 
drum to remain stationary during the re- winding, the 
floating bell maintaining the supply of air in the mean- 
while.~.H. B. 

Oases ; Ap^ratus for the [automatic] analysis of . 

“ Monopol ” Betriebs-kontroll-Apporate, K. Stein- 
book. First Addition, dated Nov. 28, 1906, to Fr. 
Pat. 869,362, Nov. 2, 1906 (this J., 19(H1, 394). Under 
Int, Conv., April 12, 1906. 

Imfroybments in the constructional details of the 
apparatus referred to in the principal patent are here 
described. — H. B. 

Purifier for [blast furnace] gases. E. Woisse and C. 

Kiesselbach. Fr. Pat. 360,720, Dec. 20, 1906. 
Within a vertical casing, upwards through which the gasoi 
flow, is arrang^ a number of vertical pipes, each contain- 
ing a helical blade, forming a helical passage for the gases 
throughout the length of the pipe. Thomases, on flowing 
upwards through each pipe, are thus ^ven a whirling 
motion* the pamoles of dust, &c., being impelled centri- 
IngaUy agai^t the perforate walls ot the jpipe, where 
thny tnect with oanente of water, whieh tricklei down 


Pftrdeum industry of Texas. For. Off. Ann. Series, 
No. 3586. 

The petroleum industry of Texas has beten of growing 
imjiortanco during the lost few years. Texas produo^ 
30,404,263 barrels of 42 galls, each of crude petroleum In 
1905 — the greatest yield of oil ever credited to a single 
•State in a year. Texas was second in 190'! with 22,241,413 
barrels. All but 695.306 barrels of the output came l^xn 
the Gulf coast districts in the south-eastern part of the 
State. The production of the Corsicana and Clay Coiuity 
fields, 417,266 barrels, represents the total light oil output 
in Texas. All of the Corsicana product and d 6,160 barrels 
of the Clay (bunty oil wont to the rofineries. Oil testing 
28” B. is found at Powell and at Batson, one of the south- 
east Texas districts. Most of the south-east Texas oil, 
however, tested 20^‘ to 24^* B. 

The groat increase in south-east Texas ^oduotiotl 
resulted from the unprecedented output at Humble, the 
Harris County district, whore a 7000-baTrel gusher, 
brought in on January 7, started development on a big 
scale. Several wells have yielded nearly 1,000,000 barrels 
each. During the 12 months of 1905 the Humble field 
reduced 18,006,428 barrels of oil, excluding 76,000 
arrels of inferior product, making a total gross output 
of 18,141,428 barrels for the year. Batson, which pro- 
duced 10,904,737 barrels in 1904, dropped to 3,790,628 
barrels in 1905. >Sour J-akc mad© 3,369.012 in 1906, and 
Spindle T’op, now five years old as an oil field, produced 

I, <HK),378 barrels. 

Hail consignuienlH of south-east Texas oil in 1905, 
rejiresenting consumption as fuel by railroads, power 
plants and other industries in Texas, amounted to 
7,881.650 barrels, as against 7,067,673 barrels in 1904. 

Shipments of crude oil from Port Arthur and Sabina 
in 1905 amounted to 0,595,706 barrels, against 10,031,460 
barrels in 1904. The south-east Texas refineries inoreaaed 
their runs very largely, handling 7,tX)0,()00 liarrels. 

[T.R.] 

Enoush Patent. 

Wood tars and resin oils ; Distillation and oxidation of 
- —. H. Noordlinger, Floorsheim on the Maine* 
Germany. Eng. Pat. 859 Ua, Sept. 16, 1905. 

Tub process described in Ger. Pat. 166,360 of 1903 (this 

J. , 1906, 307) for the oxidation of beech- wood tar, is 
applied to the oxidation of all kinds of wood tars and 
resm oils to form alkali-soluble products. — T. F. B. 

United States Patent. 

Ammonia from gas ; Process of recAjvering . E. J. 

Duff, lAvcrpool. U.S. l^at. 820,039, May 8, 1906. 
See Fr. Pat. 362,180 of 1906 ; this J., 1906. 884.— T. F. B. 

French Patent. 

Ammonia derived from the carbonisation of coal ; U niform 
process for the recovery of — ■. W. Feld. Fr. Pat 
860,628, Deo. 16, 1906. Under Int. Conv,, Doc. 16, 
1904. 

In order to recover ammonia from the gases in a 
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wid more concentrated form, the tar and water arc 
•ucceMLvely condensed out at a temperature exceeding 
40® 0., whereby they are eliminated without retaining 
an appreciable quantity of ammonia, and the gases are 
then scrubbed with appropriate quantities of water, at 
about 20® C., or with solutions of salts, such as ma^esium 
chloride, at 40® — 60® C. Preferably the hot crude gases 
are first treated, nt 100° — 2(X)° C., with a spray of hot tar, 
and are then washed with a more liquid substance, such 
as tar oil, to remove the last traces of tarry mist. The 
gases, having a temperature which may be between 40° 
and 160“ P., are next treated with a spray of hot water 
containing a little milk of lime. This eondenses tlie 
water mist, without retaining an appreciable quaiitity of 
ammonia, any non-volatile ammonium salts being de- 
composed by the lime. The gases are tlien scrubbed 
directly with the salt solution, or. if they are to be scrubbed 
with pure water, they are first cooler! to about ?0° (\ 

— H. B. 

IV.- COLOURING MATTERS AND 
DYESTUFFS. 


Mdh/lem Azure; Chemicil nature of , A 

Bomthsen. Ber., 1906. 89, 1804—1809. 

Ths author confirms the recently publiahed work of 
Kehrmann (see Ber. 89. 1403 ; this J., 1906, 469), who 
showed that “ Methylene Azure ” is a mixture of dimethyl- 
and trimethyl-thionine. Methylene Azure was first 
obtained by Bernthseu (see Aiinalen, 280. 169) by heating 
Methylene Blue base with alkalis. A better yield may be 
obtained by oxidising Methylene Blue with potassium 
bichromate and dilute sulphuric acid. -H. L. 

l.i-^w/Am^Mtnonc. K. Lagodzinskl. Ber,. 1906, 89 
1717—1718. 

Tnio author claims priority with regard to the discovery 
of the above compound (compare Dienel, this J., 
1906, 309). He found shortly after the discovery of 
rt-anthrol by Schmidt (this J.. 1904, 182) that the latter 
lormod red azo dyestuffs with benzene-diazonium com- 
pounds. from which 1.4-aminoanthrol was obtained by 
reduction in alkaline or acid solution, and which, in its 
turn, was converted into 1.4-anthraquinone by oxidation 
with ferric chloride. — D. B. 


{Continued from page 472.) 

Nitrophenols ; Constitution and colour of ~ — . G. v. 

Georgievics. Ber., 11K)6, 89, 1.536— 1538. 

Aguious solutions of picric acid, when heated, become 
darker. On cooling, the original colour reappears 
Alcoholic solutions behave similarly, although the change 
is not so marked. The author concludes that picric acid 
is capable of existing in two modifications. Two dye- 
baths wore prepared with equal (ruantitios of wool, picric 
acid, water and sulphuric acid. In one case, dyeing was 
done in the cold. The other dyebath was heated in the 
usual way. Both were then allowed to stand for a few 
days, until the exhaust liquors were found to ho equal 
in strength, and the wool was then examined in a Wolff’s 
colorimeter. The wool which hiul been dyed cold was of 
a much lighter shade than that which hud been first dyed 
at the boil. On boiling with water for some time, it 
beoame just as dark as the otlior sample. A portion of 
the picric acid, it is said, must have been taken up in a 
less deeply coloured modification, which is converted into 
the darker form by boiling with water. — H. L. 

Aniline' fwlphonic acids; Acylation of 0. 

Soliroeter. Ber., 1996, 89, 1669 —1670. 

Th* authors prepared aciotylnaphthionie acid, acetyl - 
1.6-naphthylaraineBulphoni(! acid, benzonesulphosul- 
phanilic acid ((’,}Hft802.NH.CgH5.S03H) and Inm/ene- 
sulphonanhthionic acid (C^H^SOo. NH.r^QHg. S()3H1:4). 
These suDstances do not in general com bine with dia/o 
compounds, to form true azo bodies, but yield coloured, 
well crystallised diazonium salts with diazotised nitr- 
anilrnos, benzidine, and a-naphthylaniino. J)iazot»se<l 
p-nitranilinc, however, behaves oxiicptionally, and may bo 
combined with benzeuesuljihosuipnanilic and benzene- 
sulphonaphth ionic acids to form true azo compounds which 
dye wool in yellow and orange shades respectively. The 
chlorides of the above acylarnino-sulphonic acids can 
be prepared by triturating the sodium salts with 
phoapliorus pentoehloride ; they are stable, well 
eharacterisod substances. By condensing benzenesulpho- 
sulphanilic acid chloride and benzenesulphonaphthiarne 
acid chloride with cellulose, and then coupling them on 
the fibre with p-nitrophenyldiazoniurn acetate, the authors 
endeavoured to produce cellulose esters of the correspond- 
ing azo dyestuffs. Thus cotton was treated for some time 
under a reflux condenser with a boiling chloroform solution 
of bonzenesulphoeulphanilio acid chloride, m. pt. 177® C, 
containing a little pyridine. After being thorouglily 
washed first vrith chloroform, then with water, the oottou 
was found to contain 2*77 per cent, of sidphur. It was 
dyed yellow after development with diazotised p-nitrani- 
Ime. Similarly meroerisw cotton treated with a chloro- 
form solution of benzenesulphonaphthionio acid chloride, 
m. pt.. 171® C.. and developed with dlazotieed p-nitraniline 
irae brown.— H. L. 


a-Naphthofluvnml. tl. Woker. Bor., 1900. 

1653. 

tt-NAFHTHOFLAVANONK, 

was obtained by lioihiig the chalkono. 


(HO)CioHfl.CO.OH:OH.CeH3 

in alcoholic solution with hydrochloric acid. It crystal- 
lises from alcohol in colourless needles, exhibiting a blulsli- 
violet fluorescence and melting at 126° C, When treated 
with amyl nitrite and hydrocdiloric acid, it is converted 
into the isonitroso derivative, which forms yellow leaflets 
melting at 173° — 174*’ G., and yields a-naphthofiavunol, 


O . C.C,H5 
"^-0().C(OH) 


when boiled with a mixture of acetic and dilute sulphuric 
acids. The latter compound crystallises from alcohol in 
green leaflots, which molt at 21l)° C. The sodium salt is 
coloured intensely yellow and is only sparingly soluble 
in water; the acetyl derivative crystallises m lustrous 
laminto, meltinir at 194“ 195° C. The authors have 

effected a second synthesie of a-naphthflavone from the 
above fiavanono by replacing a hythrogen atom m 
a-position by bromine, and treating the product in alcoholic 
solution with potassium hydroxide. — D. B. 


Thio Indigo Red; a new synthetic dyestuff, E. Knecht. 

J. Hoc. Dyers and Colourists, 1996, 22, 156— 169. 
The author describes the preparation and method of using 
Thio Indigo Red (see this J., 1996, 367 ; also Fr. Fats. 
359,398, 369,399 and 359,499 ; this J., 1900, 424, 426). 
This new dyestuff is more readily affected by reducing 
agents than indigo, hut it and itsleuco compound are more 
resistant to oxidising agents than Indigo and Indigo 
White. Cotton “ bottomed ” with Thio Indigo Red, and 
then treated in an Indigo vat containing a slight excess of 
hydroBulphitc, is dyed an almost pure shade of indigo, 
practically all the red being “ stripped.” By ” bottom- 
ing ” first in the hydrosulphite vat with Tliio Indigo Red. 
and then ” topping ” in the zinc vat with indigo, the author 
states that he obtained very promising effects. For 
instance, cotton ” bottomed ” with only a liglit shade of 
the new dyestuff, and thou treated in an ordinary zinc 
indigo vat along with a piece of untreated white cotton, 
was dyed a blue of about (apparently) double the intensity 
of that shown by the plain cotton. 

If cotton dyed a fairly heavy shade with Thio Indigo 
Red lie immersed in uouoeutrated nitric acid, the blue 
shade changes to a yellow shade of red, whilst the cotton 
is at the same time mercerised.— A. S» 


DyeMuffa ; Fluorescence of . J. Form4nek. Z 

Farben-Ind., 1906, 6, 142—146 ; 164—169, 

Tki author considers that, in most oases, fluorescence is 
shown in aqueous, aloohoUo or amyl aloohol solution. 
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only by those dyestuffs whioh can be derived from the 
type; 



where R represents oxygeiu sulphur or nitrogen, and R' 
carbon or nitrogen, whilst AA are auxochrome groups in 
the para position to the fundamental element or atomic 
noup. If the auxochrome groups are amino groura, the 
nydrogen atoms of those may be replaced by allkyl or 
benjjyf radicals witliout the fluorescence being destroyed. 
The benzene rings may be replaced by naphthalene 
or phenanthrene nuclei. The fluoros<;ence is influenced 
by the nature of atoms or atomic groups connected directly 
to the benzene rings, and also by the solvent used.— A. S. 

Indigo ; Java . For. Off. Ann. Series, No. 3580. 

Thh planting of indigo has still further diminished ; in 
fact, many of the lands on which indigo has hitherto been 
cultivated have now been turned intfj stigar plantations. 
Japan and Russia, the two largest oonsumors of Java i 
indigo, have not taken anything like the quantities j 
which they did in j)revioua years. There is still a con- 
siderable quantity used locally for the native dyeing I 
industry, but the, future is not looked forward tr» hopefully | 
Exports for the post throe years were : — 1003, 1,297.274 lb. ; 
1004, 1.070,001 lb. : 1005, 540.452 lb. [T. R. 1 

Dyewood trade of Havre. For. Off. Ann. Ser., No. .3580. ’ 

The imiKirtations of dye woods in 1005 showed a further 
decrease from 1004 in logwood and yellow woods. The 
logwood import amounted to 33,143 tons, against 45,515 
tons in llKH and an average of 49,703 tons in the five years 
1900 — 04. Of yellow woods only 2900 tons were 
imi>orted, against 7640 tons in 1004 and an average of 
8645 ions in the five years 1000 —04, and of red woods 
1101 tons were imported, against only 419 tons in 1904, ; 
and an average of 965 tons in the previous five years. 
Of the logwood 24,008 tons came from Haiti, 966 tons : 
from Han Domingo and 4,890 tons from Jamaica. The 
amount of quebracho wood imported was 10,044 tons, 
against 22,075 tons in 1004 and an average of 18,460 tons 
in the five years 1900 — 04. 


Dytttvff and proeets of making sams ; ArUhraeene — — . 
0. Bally and M. H. Iiler, Mannheim, Aieigiioni to 
Badiaohe Anilin und Soda Fabrik, Ludwigsbafen on 
1 Rhine, Germany. U.8. Pat. 820,379, May 8, 190®. 
See Sixth Addition, of June 22, 1905, to Fr. Pat. 849,631 
of 1004 ; tills ItlOe, 14.— T. F. B. 

French Patents. 

from sulphide dyestuffs ; Process for producing 

fast . L. Cassella und Co. Fr. Pat. 360,826, 

March 13, 1906. Xllld., page 646. 

V.-PREPARINO, BLEACHING, DYEING, 
PRINTING, AND FINISHING TBXTILB8, 
YARNS. AND FIBRES. 

{Continued from page 476.) 

Cotton : Insects udiich attack . in Egypt. G. C. 

Dudgeon. Bull. Imp. Inst., 1906, 4 , 48 — ‘62. 

'Fiie most destructive insect pest in 3‘Igypt is the boU 
worm. Earias insulana, wliieh has reduced the yield of 
many plantations by as much as 76 per cent. It also 
foods on varieties of Hibiscus and on “ volunteer cotton.’* 
The elimination of the post clearly lies in the dwtruotion 
of all Hibiscus and “ volunteer cotton ” at a time when 
the cotton stalks have been uprooted and dried. The 
cotton worm docs much harm, to cotton and “ borsoem,” 
in many districts. J^revont.ntivo measures against tbii 
worm consist in preparing the soil as long as possible before 
sowing, in order to starve out the worms, and the removal 
and destruction of all leaves on which eggs have been 
laid. Other insects which do much damage are the out 
worm, Agrotis ypsilon, the asal fly, Aphis sorghi, and the 
Egyptian cotton staincr, Oxucarenus hyalinipennis^ but 
the fatter <)oos not seem to attack healthy cotton plants. 
JiO( 5 U 8 ts have also caused considerable damage during tlio 
last two years. — W. P. H. 

Fibres from Madrfu. Bull. Imp. Inst., 1906, 4 , 23 — 29. 
The chemical and physical properties, &c., of six samplos 
of Agave and Furen^a fibres received from Madras were 
as follows: — 


Moisture, per cent 

Asli, per cent 

Loss on hydrolysis <«), ptr cent 
„ .. |i»). per cent 

Loss on acid purifleation, per cent. 
Loss on mcrctsrisinK, per rent , 
Gain on iiitruiion, per cent. . . 

Cellulose, i»«r cent 

Length of staple, foot 

Comparative strength 

Vnluo per ton, London 


No. 1. ' 

No. 2. 

No. i3. 

Agave Vera Crtu\Agave Vera Crtu, 
from ! frtJiu 

Sisa, Hcnipf 

from 

Chickmagaiur j 

Madras. 

Madras. 

1 U-1 

9-1 

9-3 

2-6 1 

3-4 

1-f, 

1 i 

19-.'> 

13-6 

I i 

21-<J 

10-9 

! 5-7 1 

4-5 

2-9 

1 12-id 1 

12-7 

10-H 

39-1 1 

3H.() 

33-1 

71-4 ; 

72-f> 

7r>-7 

3—4 1 

3*76— 4-5 

3-75— 4*25 

1 55-3 

rt2-7 

87*6 

1 £28 

£22 

£30 


No 4 

No. 6. 

No. 6. 

Ulsal Hemp 

Agave Wightii 

Mauritius Hemp 

from 

from 

from 

Bangalore. 

Madras. 

Bangalore. 

9-3 

9-0 

9.3 

1-2 

2-6 

2*1 

11-4 

16‘3 

17-1 

in-0 

I 18-7 


2-1 


«-l 

H-4 

1 lO-O 

12-0 

41-2 

1 14-2 

Z8‘0 

7'’-6 

' 75-2 

70*8 

4-5— •» 

1 2— 2-6 

3-6— 4’26 

100 

, 87-9 

81-0 

£32 

1 £23 

£24 


English Patent. 

Colouring matters obtairuMc from indophemd \Eulphide 

dyestuffs] ; Sulphurised . V. His, Basle, Hwitzer- 

l^d. Eng. Pat. 17.546, Aug. 30, 1906. 

See Fr. Pat. 357,587 of 1905 ; this J., 1906, 176.— T. F. B. 


Dniteu States Patents. 

Dye ; Red sulphur — — and process of making same 
[Thio-indigo red], P. Friodlaeuder, Vienna, Assignor 
to Kalle und C3o., Akt.-Ges., Biebrioh, Germany. XT.S. 
Pat. 819,348, May 1, 1906. 

See Fr, Pat. 359,398 of 1906 ; this J., 1900, 424.— T. F. B. 


The colour and apjiearaiieo of the samples were : — No, I, 
dirty white, badly cleaned ; No. 2, brownish, badly 
eloaned ; No. 3, pale straw, w«ll cleaned ; No. 4, pale 
straw, clean but rathei- coarse ; No. 5. pale straw, fairly 
clean ; No. 6, pale greenish-brown, impertecHy^r^paren, 


ParanitranUinc Red lake for calico printing ; Preparation 

of P. P. Wioktoroff and N. W, Philip^ff. Z* 

Farben-Ind., 1900, 6 , 182 -184. 

'A bright Paranit^aniline Red lake is obtained by precipl* 
tating the dyestuff on a substratum of starch aocordutg 
to the following recipe: — 1*6 kilos, of fldiaphthol are 
disBdved in 2*9 kilos, of caustic soda of ^ B., 15 kilos, 
of castor oil soap, and 10 kilos, of boding water. 
solution is cooleaio O'’ 0., and then poured into a mixturo 
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of 19 kilov. of wheat-sUroh with 16 kilos, of water. The 
diaxo solution contains 3 kilos, of p-nitraniline, 1*8 kilos, 
of nitrite, 0*2 kilos of hydrochloric acid of 20® B., 10 kilos, 
of water, 30 kilos, of ice, and 10 kilos, of acetic acid of 
6® B. liie acetic acid is added to decompose the soap, 
and precipitate the fatty acid. This solution is filtered 
and allowed to run slowly into the /1-naphthol sohition 
with cood stirring. The yield of dry lake is 25‘H kilos., 
and the cost is stated to be low in comparison with that 
of competing products on the market. The printing colonr 
oonsiots of 0 kilos, of this lake, 1 kilo, of gum tragacanth 
solution lt9, 4 kilos, of blood albumin 2:3, 2 kilos, of 
olive oil and turpentine mixed in equal }>ro]K)rt ions, 
and 600 grms. of torinaldehyde-ammonia, jirepared from 
3 kilos, of 40 per cei\t. forniaUlcliyde and 2 kilos, of 26 
per cent, ammonia. A short steaming is sufliciont to fix 
this colour, as forrnaldehy<le is sot frci^ and rapidly 
coagulaU'S the albumin. After “ (dilonng ” the shade is 
stated to ho equal to that of Paranitranilino Red pro«lueed 
on the fibre, hut the rolonr is very loose to l ubhing. 'I'ho 
authors recommend the lake prepared h.h above in 
particular for prejiaring a red discharge colonr on an 
Indigo Blue ground. — H. h. 

Paranitraniiine ; JieA . H. l^omeran/.. Z. Jb'arhen- 

Jnd., 1906, 6, 184-186. 

The author states that the essential point in producing 
a bright Paranitraniline Rod on (sloth is that both eom- 
pononts, in particular the sodium /3-naphthoIato. are 
m solution at the moment- of combination. In actual 
practice, the goods are generally padded with a solution 
containing /S-naphthol (20 — 26 grms. per litro), rather 
more than one equivalent of caustic soda, and a quantity 
of soap. They are then dried in the hot fine, which l(*avoB 
in them a certain amount of moisture. An excess of 
alkali is necessary, because sodium /iJ-iiaphtholate is 
dissociated in dilute aqueous solution, but a large cxcew 
is detrimental, according to the author, because caustic 
soda salt* out sodium /3-naphtholate, and thus tends 
to throw it out of solution at the moment of combination. 
The benofioial action of a soap is stated to be due to the 
solubility of /3-naphthol in soap. Thus, 60 grms. of fatty 
ooid neutralised with caustic lye and diluted to a hire, 
will dissolve 26 grms. of /3-naphthol at 7<P — HO" C. Un 
cooling, only about one-fifth to onc-sixth of the 
/3-naplithol crystallises out. The author states that a 
pad(ling solution made up in this way, to which just 
sufficient caustic soda has been added, t-o prevent the 
^-naphthol crystallising out on cooling, yields the best, 
results. Cloth prepared in this way is least affected by 
steaming. On tlic other hand, more than the above 
quantity of fatty aeid is deterious to the shade. Castor 
pil soap is particularly suitable. — 11. L. 


diluting the first bath with 10 times its volume of water, 
rinsed, soured, rinsed again, and finally soaped and 
finished as usual. — T. F. B. 

Dyeing fabric; ApjKiratus for . E, A. F. Zillesseu, 

Passaic, U.S.A. Eng. Pat. 2220, Jan, 20, 1906. 

8b» U.S. Pais. 813.478 and 813,479 of 1906; this J., 
1906, 372.— T. F. B. 

Waterproofing cortt'position. J. A. Shopherd, Pollok* 
shieTds, Glasgow. Eng. Pat. 17,057, Aug. 23, 1906. 

A WATEiiPBooFiNiJ compositiou for fabrics is prepared 
liy mixing together jelly soap, 30 parts ; gum tragasol, 
32 parts : wax, 7 parts ; and water, 37 parte. The 
composition w “ set in the fahrie. by passing the latter 
through a bath containing aluminium sulphate. — T. F. B. 

United States Patent. 

Silk ; PrttceHH of charging — . G. Gianoli, Milan, 
Italy. U.S. Pat. 819,751, May 8, 1906. 

See Fng. Pat. 26,728 of 1904 ; this J., 1906, 129. -T. F. B. 

French Patents. 

tiiLk ; VroccHS for the manufacture of artificial . 

P. Germain. Fr. Pat. 300,396, Feb. 22, 1905. 

A HOMOOENEOUS paste is prepared by dissolving nitro- 
cellulose, celluloid and naphthalene in acetone, aiKi adding 
to the solution powdered barium sulphate. The paste 
is then spun into threads which are at once immersed 
in dilute sulphuric acid. This removes the acetone 
which may bo recovered for further use. The excess of acid 
remaining in the threads i.s neutralised by treatment 
with barium hydroxide solution. Other means, such as 
heating, &.c., may be employed for the removal of the 
acetone. Tlie threads are not donitrated,* and they may 
bo rodisBolvod when desired. — W. P. 8. 

Jlydroaulpkitee [H yposul-phites] ; Hendering aqueous 

solutiona of at<ible. 8oc. Anon. Plaques et Papiers 

Photograpliiques A. Lumi^sro ot sob Fils, hr. Pat. 
360,980, March 21, 1905. VII., page 637. 

Discharging on coloured grounds ; Method of . 

Badische Anilin uud Soda Fabrik. First Addition, 
dated Got. 21, 1906, to Fr. Pat. 356,117, Juno 9, 1906. 
See Eiig. Pat. 16,624 of 1906 ; this J., 1906, 474.''-T. F B. 


Azo-dyestuffs ; Production of -- — in> the fibre, and Hit 
infi/uence of fats in the process. E. J ustm-Muller. 
Sixth Intemat. Congr, of Appl. Chem. Z. angew. 
Chom,, 1906, 19, 852. | 

The intensity of the colour depends greatly on whether j 
the fabric, soaked in the iiaphthol-solutioii, is dried or not 
before combination with the diazo solution. The depth i 
of tint dopeiiclB firstly, on the {wnetratiou of tbo fibre by 
the /3-nttphthol derivative, and secondly, on the colloidal 
condition of the dyestuff. The impregnation of the 
fibre with soluble fata greatly favours the conversion of 
the dyestuff into the colloidal stiil-c. — J. T. 1). 

EifGLiaH Patents. 

Dyeing and printing Aniline Black ; Metliod of . 

W. Epstein, Fronkfirft a/Main, Germany (fonuorly of 
Shipley, Yorks.). Eng. Pat. 17,316, Aug. 26, 1906. 

The fabric is impregnated or printed with a solution of a 
suitable oxidisuig agent, and is then exposed to the vapour 
of aniline or one ot its bomologues, alone, or diluted with 
a suitable gas. Cotton may be imjpregnated or printed 
with a solution of 2*2 lb. of potassium biohromaio and 
12 lb. of ferric sulphate in 20 galls, of water, and exposed 
in a obamber heated to about 130® F., to the action of 
aniline vapour ; it is then passed through a bath made by 
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English Patents. 

Dyeing hairs ; Means for and proceaa of . C. D. 

Abel, London. From Act.-Ge8. f. Anilinfabr., Berlin. 
Eng. Pat. 14,212, July 10, 1906. 

Hairs are dyed fast shades by treatment with an alka- 
Ime solution of a sulphonic acid of p-phenylene(haimne, 
p-toiuylenediamme, o- or p-aminophonol, jf>-aminodipbenyl- 
amino, &c., with or without an oxidising agent. Fast 
reddish-brown shades may be produced by dyemg the hair 
with a solution of 4 parts of p-aminodipheuylamino- 
sulphonic acid, 2 parts ot calcined sodium carbonate, and 
4 parts of a 25 i)or cent, solution of sodium hydrogen 
I sulphite in 100 parts of water, to which is added 50 parts 
of 3 pet cent, hydrogen peroxide solution. — ^T. F. B. 
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NUrogen ; Oxides of , and ike chamber process 

\ 9 %ilpkuric acid], G. Lunge and K. Berl, Z. angew. 
Chom., 1906, 19 , 807 -819, 867—869. and 881—894. 
Th» authors summarise their results ns follows : — 

1. Liquid nitrogen peroxide, as well as the gaseous 
mixtures of NOj and N2O4 which it furnishes, gives 
accurate analytical results, when absorbed by concentrated 
sulphuric acid in an appropriate apparatus, even wlien 
diluted with considerable volumes of oxygen, nitrogen, or 
air, the ratio of nitrogen to oxygen being exactly that 
required on the hypothesis of the formation from the 
peroxide of equimolerular quantities of a nitroso-derivative 
(ONO.SO3H) and a nilro-derivative (NO.^.OH). (Sec 
Rttschig, this J., 190r), thi3.) 2. Sodium hydroxide also 
gives accurate results when it absorbs nitrogen peroxide, 
whether as liquid or gas, alone or diluted with an inert, 
gas such as nitrogen, both as to the amount absorbed 
and the proportions of nitrate and nitrite formed. If, 
however, the gaseoun peroxide be diluted with oxygen or 
air, some of tlio nitrite is, at the moment of formation, 
oxidised to nitrate ; suuli mixtures thoreforo cannot be 
analysed by absorption in sodium hydroxide. The 
sensitiveness of sodium nitrite to oxidation at the moment 
of its production probably has an important hearing on 
the question of the production of nitric aedd or nitrates 
from nitrous gases. 3. Gaseous mixtures of nitric oxide 
and nitric oxide are also absorbed completely by 
sulphuric acid, provided the molecular ratio of the former 
to the latter is not greater than unity ; no doubt, the 
peroxide is first converted into nitrosylsulphuric acid 
and nitric acid, but the latter as formed, is instantaneously 
reduced by tjio nitric oxide to nitrosylsiilpburic acid, 
HO that an cqui molecular mixture of nitric oxide and 
nitrogen peroxide behaves as though it were nitrogen 
trioxido. Any excess of nitric oxide beyond this 
proportion will escape unabsorbod. 4. The mixtures 
considered in 3 are not quantitatively absorbed by 
dilute solutions of sodium hydroxide ; the peroxide gives 
nitrate and nitrite, but the nitno oxide cannot reduce 
the nitrate to nitrite sufficiently quickly and .so e8cap<*s ; 
thus there is a loss of nitrogen compound, and too high 
H ratio of nitrate to nitrite. In tins respect (and no 
doubt in others), an equimolecular mixture of nitric 
oxide and nitrogen peroxide (NG + MO^) is not equivalent 
to nitrogen trioxide (M2G8). 6. Not only is there 

no loss during the absorption of nitrogen peroxide l>y 
Hulphuric acid, but the speed of absorption, oven in 
80 per cent, acid, is very great. Kasebig’s s|)eeulation8 
based on the contrary propositions thus fall to the ground. 
6. Rubber corks and conneotions must not be used where 
they will come into contact with nitrous gases. 7. When 
nitric oxide and excess of air are shaken with much water 
nitric acid is formed, no doubt through atmospheric 
oxidation of the first-formed nitrous acid. 8. Gaseous 
nitric oxide, mixed with excess of air, is oxidised directly 
to peroxide, ».e., without passing through the intermediate 
stage of trioxide at all. The authors cannot discover, 
either in Roschig’s observations or their own, the 
angle in the reaction -curve which, according to 
him, shows the completion of the rapid conversion 
into nitrogen trioxide and the lioginuiiig of the 
slow formation of nitrogen peroxide. 9. This argu- 
ment for the existence of nitro{?en trioxide having failed, 
and there being no other ohemioal argument in favour of 
its existence, and no physical one for temperatures 
above 60“ C., there can be no justification for assuming 
the existence of nitrogen trioxide in any theory of the 
chamber process. 10. Chamber or^ystals are not nitro- 
Bulphonio acid, but nitrosylsulphuric acid ; the nitrosyl 
formula must also bo used for their solution in sulphuric 
acid. 11. Kaschig's theory of the chamber process 
caimot be maintuned: it ignores the existence of nitro< 
syisulphuric acid ; it demands as intermediary an imaginary 
substance, nitroBOSulphooio acid, the assmnptioQ of which 


in no way simpUfies our conceptions ; it would involve the 
formatiim in the chamber of nitrous oxide, hydroxylainine 
and ammonia, none of which occurs ; and it postulidies the 
continual formation and reaction of nitrous acid, which 
also is not present, 13. Nitrosyleulphurio acid acts as 
carrier of o^gon. 14. Traut/.’ blue eornpound, SO^NB^ 
(called by Rasehignitrosisulphonio acid) is formed, though 
momentarily, in the reaction of nitrogen peroxide or 
nitrous acid on sulphurous acid, and in the reduction of 
nitrosylBulphurio acid. It is roadUy converted into 
nitrosylsulphuric acid, either by free oxygen or by nitro^n 
peroxide. The nitrosylHulphuric acia is tlm either 
hydrolysed into sulphuric achl and nitrous acid (which 
instantaneously resolves itself into nitric oxide, nitrogen 
peroxide, and water), or reacts, as in the Glover tew«r, 
witli sulphurous atud, forming sulphuric and niti^i- 
sulplioiiic acids. 16. The following are the reactions 
occurring in the chamber: — 

1. .SOg 4- NO.^ + HaO ~ ( >:N{()H)SOaH 

2a. 2L()N(OH)S03 H] + 0 -= H2O + 2(0|N.808H). 

2(0N0.80aH) 

26. 2[( )N(()H )S() 3 H J + NC >2 - NO + HaO + 2(0N0.8t)aH) 

за. 2(ON( i.SOsH) + HaO - 2HO^iOH)2 + NO + NOj 

зб. 2(ON0.803H) + S02 + 2H«0- 

H2804+2L0N(0H)S0aH3. 


3c. 0N(0H)803H = N0 + H 2 S 04 

4- 2N0 + 02=N204. 


T. D. 


Nitric oxide ; Fortnaiion of fU high temperatures, 

W. Nornst. Z. anorg. Chern., 1906, 49 , 213 — 228, 

The formation of nitric oxide from the air by the agency 
of electric sparks or tlie arc is known to be purely a heat 
phenomenon, and the author has experimentally 
investigated the reaction, N2 4-Oo — 2NO, at high tem- 
peratures, ascertaining the equilibrium concentration of 
the nitric oxide. Air was passed at known rates and in 
known quantities through electrically heated tubes of 
platinum or iridium, the temperature of which was 
measured by the thermo-electric junction or photo- 
metrically. It then passed on through concentrated 
sulphuric acid, from which the nitric oxide was afterwords 
liberated by mercury, and measured. The results obtained 
agreed well with those calculated. Equilibrium was 
found to be more rapidly establisliod os the temporatupe 
increased. The following table illustrates how the 
equilibrium concentration (x) of nitric oxide, in volume 
per cent., vanes with the temperature : — 


Temp. “C. 

1227 O' 10 

1627 0*46 

2027 1-S43 

2427 2-44 

2827 4-39 


When oxyhydrogen gas is exploded with air it has been 
shown by Bunsen mid by Finckh (tliis J., 1906, 693) that 
mtrio oxide is formed and that the amount varies with the 
pressure, i.e., the time of reaction. The reason for this 
is now macle clear, and by reforrinj^ to the above table, 
the maximum amount of nitric cxide obtainable at the 
explosion temperature, about 2400^ C., may be found.. 


Nitric oxide ; Decomposition velocity of . K. Jellinok. 

Z. anorg. Chom., 1906, 49 , 229—276. (Compare 
previous abstract.) 

The reversible reaction 2N0^N2 4‘02 is found by 
author to be bimoiecular in either direction, betwewi the 
temperatures 65(f and 1760" C. Nitrio oxide deoompoaea 
at a measurable rate even at 670“, the dependence of the 
decomposition constant k on tem|X5rature being exprossed 
at high temperatures by the equation log 
The time required for the completion of half the deooia- 
postion of the gas at atmospheric pressure ia oeleulated 
as 7*36 xl0» minutes at 90Cr (absolute)^ and «a 2*26x10-* 
minutes at 3100“ ab6.| about a bilhoa times less. Aad» 
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starting with air, a still more marked variation is observed 
in the times necessary for the formation of one-half the 
potidble quantity of nitric oxide. When oxyhydrogen gas is 
exploded with air. the actual heating time has been 
oafoutated from the above equation, assuming the tem- 

S erature. and is of the order 10** seconds. In the 
eoomposition of nitric oxide platinum proves to have 
a oatamio action, decreasing with rise of temperature, 
and iridium also acts os a catalyst. — F. Soon. 

Chromic acid ; ConatitiUion of . W. Mancliot. Her., 

1900, 89 , 1352 -1350. 

Whkn chromic acid oxidises ferrous, titanous, or uranyl 
salts in presence of potassium iodide, throe equivalents of 
oxygen are liberated for each atom of iron (Ac.), of which 
one goes to the iron (two to the uranium), while the rest 
liberate iodine. Chromic acid and anhydride, therefore, 
must have tlio constitutions, 

(OH),Or<9 ftud 0:Cr<9. 

respectively. This accords with the old observation of 
Wmtxien, confirmed by the author, that on heating 
potassium bichromate with sulphuric acid, ozone is 
evolved. IVobahly the first stage, in oxidations by 
chromic acid, is the attachment of the chromic acid 
molecule to the oxidisable substance. ~ J. T. 1). 

Barium carbonate ; Dinsociaiion of . A. Finkolstem. I 

Her., 1900, 89 , 15H5 -151)2. 

By passing air over barium carbonate boated in an elccfric 
furnace, and measuring the percentage of carbon dioxide 
in the issuing air, the relation between temperature and 
dissociation -pressure was studied. 

The first step is the formation of a basic carbonate, 
probably BaOjBadOg, which melts at a lower temperature 
than the normal carbonate, and which, by coating the 
yet ‘ undecomposed carbonate, somewhat interferes with 
the progress of the reaction. The fused basic t^arbonat-e 
seems to dissolve both the oxide and the normal carbonate. 
Complete dissociation of the basic carbonate at the 
atmospheric pressure occurs about 1450® C. The basic 
carbonate is formed from its constituents with absorption 
of heat. The specific heat of barium carbonate appears 
to vary with the temperature in the same fasliion as that 
of carbon dioxide. Incidentally, it was found that 
barium carbonate obstinately retains traces of moisture, 
which can only be completely removed by heating to 
1000“ C, in a stream of dry carbon dioxide,— J. T. D. 

jiVixfium Hid'phate.H ; .4 rid — — . ,T. D’Ans. Bor., 1900, 
89 , 1534 16,35. 

If a solution containing sodium sulpliate and sulphuric 
acid in equiraolecular proportions lie evaporated, needle- 
like crystals separate, which, after washing first w'lth 
dilute sulphuric acid and alcohol, then with alcohol and 
ether, have the composition expressed by NagH(8()4)2. 

To obtain the hydrate, Na3H(iSO^)2.H^O, a solution 
oemtaining 16*5 per cent, of sulphurio acid and 35 })or 
cent, of sodium sulphate is heated to 30® C/., and tiie two 
substances, in the proportions in which they exist in 
NajH(S04)2 are graaually added, till, on cooling (and if 
necessary seeding with a crystal), the salt separates. It 
forms brilliant rhombic prisms. — J. T. I). 

Fincher's salt \Pf4assium cobalfinitrile] nud its dvcrmi- 
position by hejjl. 1’. C. Hay. (3icm. 8oc. Trans., 1900, 
89 , 651-550. 

PreparcUion. —On addiiij^ different quantities of a strong 
solution of potassium mtrite, acidinod with acetic acid, 
to a fairly oonoentrated solution of cobalt chloride, the 
salt, Coij(N()B)g.OKN02.3H20, is generally formed, but 
it invariably carries down with it traces of an oxide of 
cobalt, the figures for this met&l being always too high, 
and those for potassium too low. In one or two cases 
results were obtained which appear to support Sodtler's 
statement (Amer. J. Soienoo, 1870 (ii], 49 , 192) that the 
degroe of hydration of the product depends upon the ooii- 
oentratioD of the solutions employed. Rosenheim and 
Koppel (Z. anorg. (Jhom., 1898, 17. 36) state that by 


passing a current of nitrogen trioxide into a eolation of 
potassium nitrite holding cobalt carbonate in suspension, 
a pure anhydrous salt is obtained. The author finds, 
however, by this method also, a trihydratod salt is 
obtained, and that it is contaminated with appreoiablo 
quantities of an oxide of cobalt. 

Decomposition. — The author is unable to confirm 
Erdmann's statement (J. prakt. Chem., 1866, . 401) 
that potassium oobaltinitrite evolves nitrous acid on 
heating. When heated without access of air, the salt 
liegina to give off nitric oxide below 200® C., whilst at 
210® — 215® C., decomposition proceeds smoothly according 
to the equation : 

Co2(NO2)s0KNO2.3H2O = 

CogOa + 6NO + 3KNO3 + 3KNO2 + 3H2O. 

If the salt be heated in an air-bath, the potassium nitrite 
is converted into nitrate, the nitrio oxide acting os an 
oxygen-carrier. 

Analysis. — A weighed quantity of the salt is heated 
in an air-bath for two hours at 215° — 220° C., and the 
residue repeatedly washed by decantation with boiling 
water and collected on a filter. T'lio cobalt is then dot^r- 
rained by Rose’s method, the analysis being carried out 
without the use of reagents. I’lie potassium in the solution 
is determined as sulphatc.—A. S. 

Cupric oxide ; Colloidal . C. Baal and W. Ix)uzo. 

Ber., 1906, 89, 1545—1549. 

By tlie same process as for the corresponding silver and 
mercuric compounds (this J., 1902, 994) the authors have 

{ irepared blue-violet sohitions of colloidal cupric 
lydroxido. On dialysis, traces of copi^er compound 
! always pass through, for reasons not yet discovered. 
The Bolutiou in the dialysor gradually changes colour to 
dark brown, possibly through dehydration. Tlio 
('olloidal solution is extremely stable and yields on 
evaporation to rlryness, a solid residue which after an 
indefinite lapse of time is still soluble in water, regenerating 
the original solution.— «I. T. D. 

Uranium ores; TreatmerU of Vanadiferotis M. Gin. 

Sixth Intornat. Congr. of Appl. Chom., Rome. Z. angew. 
Chem., 19(K). 19 , 896. 

Thib ore is fused with potassium hiKulphato, the acid 
vanadic sulphate converted into divanadyl sulphate, and 
the solution treated with a mixture of ammonia and 
ammonium carbonate, which forms an insoluble hypo- 
vanadate and a soluble ammonium uranium carbonate. 

A socoikI method depends on the property of ferric 
chloride of roaotmg on vanadu! anliydnde to form 
vanadium triohlondo, whicli boils at. 126® C., and can be 
distilled off and received in water, forming pure vanadic 
acid.— J. T. D. 

Uranyl acelaie ; Action of liybt on . A. Bach. Ber.. 

1906, 89 , 1672—1673. 

I’he author had shown formerly that on passing carbon 
dioxide through a solution of uranyl acetate, exposed 
to diroot sunlight, reduction of the salt to a mixture 
of uranouB and uranic hydroxides takes place. Euler 
showed aiihsequently that carbon dioxide is merely 
active in removing" from the solution oxygen which 
hindered the reaction and that tlio reduction takes 
place also in sunlight alone. The author now finds that 
III his former experiments a elmuce Equilibrium hail 
exist>ed lietwixju the reducing Hi;tion of the light and tbe 
oxidising influence of the oxygon, thus confirming Euler’s 
view. He shows that with constant iUumination, uranyl 
acetate concentration, and diameter of the tube employed, 
the time required until a perceptible cloud is formed 
(marking tlie beginning of the reaction) is inversely 
proportional to the height of the liquid column. Wheu 
the relation between the liquid surface exposed to the 
air and the height of the hquid has reached a certain 
value, reaction no longer takes place. If the illumuiatian, 
diameter, and height of the liquid column are kept oon> 
staut, the rate of change is inversely proportional to the 
conoeutration of the uranyl acetate. Hot saturated 
si^utions become clouded almost at once when exposed 
to light. Rreparations obtained by the fractional 
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»diiotioa of oraiiyl ooeUto Motions In uaiiligkt^ re-oiidi^ 
ion of tiw prooipitatM exposed to the ^ end 

iindliitlon of theee in eoetio acid, show a nmilar behaviour 
owardi light, and there are no grotmdB for assuming the 
treeence of a photo-oatalyeator In uranyl acetate. 

— “E. E. A* 

^itrogm t^Propertiaa of liquid . H. Erdmann. Bor., 

1906, 89, 1207—1211. 

ly passing nitrogen from a cylinder throuch a cooling 
^orm into a cylindrical cooper vessel cooled oy liquid air, 
he gas can be liquefied in largo quantities at any pressure 
►etween 0*7 and 2*6 atmospheres, and then, after filtration 
hrough an ordinary paper, forms a perfectly colourless 
aobile liquid. Not only ice, but absolute alcohol, sinks 
a this liquid, so that llamsay and Drugman’s figure for 
bs density (0*7914) is probably nearer the truth than 
)ewar’s (0*860). Liquid nitrogen forms an excellent 
ooUng agent, its lower temperature rendering it more 
ffioient than liquid air. It is a good solvent fw liquids 
if low boiling point ; is miscible in all proportions with 
[quid oxygen or liquid ozone ; and seems well adapted 
M a solvent for determining the molecular weights of such 
ubstancos. Liquid nitrogen is inert towards most 
ubstances, and oven metals like calcium and magnesium 
lo not readily combine with it ; but a mixtiue of calcium 
irillings and liquid nitrogen, if ignited by “thermite” 
amition-mixture, continues to burn, and forms calcium 
litride. The author is investigating the molecular 
eeight of liquid nitrogen, to ascertain the suitability of 
he gas as a material for standard thermometers. 

— J. T. D. 

^ho8j)liorn9 ; ConsUtutni producing electrical coiuf-uc- 

tivUif in air which hus passed over . K. 

Schwiok, F. Milu* and H. Bauthien. Ber., 1906, 89, 
1606—1621. 

["hi nuthors find that the phenomenon of ionisation of 
be air in the vicinity of white phosphorus is not directly 
lonnocted with the lumincsoonco ot the phosphorus, for 
nauy other substances showing similar luminescence 
iroduoe no effect in discharging a charged electroscope, 
t is not due to ozone, but to phosphorus trioxide, tor 
ireviously prepared pure phosphorus trioxide, mixed in 
ninute proportion with air, produces the same effect as 
lir which has passed over white phosphorus. The authors 
lave determined the vapour pressure of the trioxido 
it temperatures from 22^’ to 9P C., the rate of its oxidation, 
ts molecular weight at 80" C. (at which temperature they 
bund the figure 218, so that no molecular dissociation had 
loourred), the electric conductivity (it is a good insulator), 
ind the dielectric constant. From none of the results 
lave they been able to got a clue to the cause of the 
on-sing action of the trioxido upon air.— J. T. D. 

Phosphorus ; Method of ddecling minute quantities of 

white . R. Sohenck and E. Scharff. Bor., 1906, 

89, 1622—1628. (See preceding abstract.) 

The discharge of an electroscope by air which has remained 
n the vicinity of whit-e phosphorus forms an exceedingly 
lelioat-e test tor the latter, and the authors have devised 
b convenient and compact form of electroscope for the 
ippUoation of the tost. The substance to be tested is 
[>laoed in a U -tube connected with the cylindrical vessel 
iurrounding the electroscope rod, and, after a short time, 
the air in the appeEratus is lilown by a small hand-bellows 
through into the cylinder. So small a quantity of phos- 
phorus in the |J-tube as 0*064 mgrm. inoreases quite 
lensibly the rate of discharge. The method will be of use 
for detecting small quantities of white phosphorus in 
photphoruB sulphide or red phosphorus, as also for detecting 
(rapours of phosphorus trloxide in the air of rooms in match 
faotories, T. P. 

PhosiAorus sulphides i, Existence of R. Boulouoh. 

(^omptes rend., 1906, 148, 1046—1047. 

Thb author doubts the existence of Giran’s eutectic of the 
Dompooition, PJS (this J., 1906, 264), finding that the only 
Sttte^o pefint ol mixtures oontamug more phosphorus 
than the i^ph&de^ occurs at —7^ 0., and hat the 
composition oonesponding to These mixtures 


possMs in a high degree the power of rema i ni n g ae supsvf 
cooled liquids, and unless they are seeded the 
sesqmsulphide, BoSg, they may be cooled far below timic 
real freezing-point without solidifying. Moreover^ the 
freezing-point curve of mixtures of the sesquisulphide 
(43'd per cent of sulphur) and phosphorus presents a 
sudden inflexion at 36 per cent, of sulphur (which mixture 
freezes exactly at the freezing-point of phosphorus), and 
deoUnes muon less steeply as the percent^ of sulphur 
decreases further ; and the eutectic point is at the inter- 
seotion of this line with the lino falling from pure phos- 
phorus 08 sulphur increases, at — T’C., not, at the inter- 
section of the latter with the continuation of the first 



Ammonium tri^iodate as fundamental standard svbstanos 
in volumetric analysis, £. Riegler. XXIIL, page56L 

Iron z the rusting of . Q. T. Moody. X., page 539. 

Nitrogen; Assimilation of elementary by azotoiboioUr 

and radiobaoter. J. Stoklasa. XV., page 548. 

Enqush Patents. 

Arsenical sulphur ores ; Treatment of for the obtain* 

ment of arsenious acid and of sulphuric acid denrtuttf 
of arsenic, J. Raschen, A. E. Wareiug, ana The 
United Alkali Co., Ltd., Liverpool. Eng. Pat, 16,931, 
Aug. 21, 1905. 

The gaseous products from the burning of arsenical 
sulphur ores are passed into a Glover tower, down which 
sulnhurio acid flows. The sulphuric acid, thus charged 
with arsenious oxide, is subjected, at a temperature of 
about 1(X)“ C., to the action of dry hydroohlono acid ^ae, 
preferably in a suitably packed tower. The arsenious 
chloride formed is witharawn, as on oily liquid, from the 
sulphurio acid thus treated, and is brought into contact 
with an alkali, alkali carbonate, earth carbonate, or the 
like, in the presence of a small proportion of water, to 
precipitate arsenious acid, which, if necessary, may be 
purified by sublimation. (See also Eng. Pats. 16,929, 
16,930, and 17,887 of 1906, this J., 1906, 477 ; and 17,886 
of 1905, following abstract.)— E. S. 

Sulphuric acid ; Treatment of gases obtained from arsenical 

, and other gases containing arsenious chloridt, 

and the obtainment of arsenious acid therefrom, 
J. Kasohen, A. E. Wareing, and The United Alkali Co., 
Ltd., Liverpool. Eng. Pat. 17,886, Sept. 4, 1906. 

The gases evolved on the treatment of arsenical sulphuric 
acid with hydrochloric acid, and blowing air through 
(ns described in Eng. Pat. 7916, of 1906 ; this J,, 19(m, 
477), are passed into a minimum quantity of water 
containing an alkali, or alkaline earth, or carbooAte 
thereof; or certain oxides or carbonates of the heavy 
metals, such as zinc oxide or carbonate, manganese-mud, 
or iron hydroxide. The arsenic in the gaaes Is stated to 
be precipitated “in the form of arsenious aoid.” The 
process may be applied generally to the treatment of 
gases oontaining arsenious chloride. (Gompare Eng; 
Pats. 16,929, 16,930 and 17,887 of 1906, this J., 1906, 
477.)— E. S. 

Ammonia; Production of [from the otr]. H. 0. 

Woltereok, London. Eng. Pat. 8368, April 19, 1906. 

Cakbonaoeous material (other than peat) is heated, 
preferably in upright retorts, to a temperature not exoeodi 
ing 500‘^ 0., and air and steam are passed through the 
mass, the production of combustible gases being, as far 
as is possible, prevented. The heating may, at ^ 
commencement, be otfeotod by the incipient combustion 
of the lower porrion of the charge, and afterwards, in 
some oases, water in the form of spray may be introduced 
for the production of the steam required. It is ttated 
that the ammonia formed, owes its origiu, partly or 
wholly, to the nitrogen of the air admitted. The efflmettt 
gases are sOrubbeC pOMed through an alkali tonwr« 
or Its equivalent, to liberate all ammonia,” and then 
through sulphuric acid absorption tainm, (Oompaxa 
Vt, Pit. 845^ of 1904{ m$X 1604, 
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Corromte liquids ; Apparatua for spreading or distributing 
— ~ apeoiaUy applicable to the manufacture of copper 
sulphate arm the. Uke. H. E. Dolphin, Chester. 
Eng. I»at. 9230, May 2, 1906. 

A TOWKR, charged with, for instance, copper shot to he 
dissolved, having near its bottom an outlet f)ipe for flow 
of the solution into a receptacle, and reocivijig a jet of 
air or steam, is sprayed at the top with dilute sulphuric 
acid, delivered from a siphon into a shallow cup or saucer, 
over the edge of which the liquid splnslies in an unibrcUa- 
shaped shower, with sucli force as to be further sprayed, 
on contact with the shot, over the entire suiface. The 
saucer may be replaced by a disc or plate, or by an inclined 
aiirfaoe attached to one side of the inside of the tower, 
from which the gushes of liquor from the siphon may be 
splashed over the charge. — E. 


then mixed with caustic alkali or alkali oarbonate. 
The alkaline mixture, with or without addition of ferrous 
hydroxide or carbonate, is subjeoted to the action of sul- 
phuretted gases containing cyanogen compounds. By 
this treatment the insoluble cyanogen compounds are 
converted into ferrooyanide, the completion of the reaction 
being indicated by the disap|)carance of tlie fixed alkalinity 
of tne mixture, which now contains ammonia com- 
pounds with ferrooyanidcH and ferrous sulphide. The 
ammonia is recovered from the product in a suitable 
still, and tiie solution of alkali forrocyanides, after separa- 
tion of insoluble matters, is purified when necessary, 
and distilled with sulphuric acid, as first described, to 
! obtain hydrocyanic acid. The insoluble residues from 
I the filtration residue, together with the insoluble dis- 
j tillaiion residue, are again used in the described cycle 
I of operations. — E. 8. 


Sulphur dioxide ajul Glauber salts ; Manufacture of jmre ! 

. W. Garrowtty, Glasgow’. Eng. l*at. 1 1,986, j 

Junes, 1906. I 

SoniTJM bisulphite solution, formed by acting iipon sodium j 
carbonate with sulpUiirouM acid, and solution of nitre 
cake (sodium bisulphate) arc separately admitted to a 
closed mixing vessel, supjiliod with a steam heating coil, 
from which vessel the sulphur dioxide set free is con- 
ducted through a tower and a pair ot small vessels into j 
a large vessel in wliich the gas is absorbed by water. 
(Reference is directed to Eng. Pats 2784 of 1880 and 
1393 of 1888.)— E. 8. | 

Catalytic apparatus. [Manufacture of nitric oxide from j 
ammonia.] H. H. Lake, London. Erom Nordyke and i 
Marmon Co., Indianapolis, U.8.A. Eng. Pat. 1204, ' 
Jan. 16. 1906 

In the figure showm, 4, is a helical coil, of small diameter 
relatively to its length, of a metal of the platinum group. 



which is heated, at first to a temperature slightly below 
visible redness. Ammonia gas is admitted through tlie 
tube, 1, controlled by the cock, 3, and air enters by the 
tube, 2, the mixture passing through the helix and entering 
the receiver, 6, for the nitric oxide formed. The reaction is 
stated to be endothermic or exothermic, according to 
whether the air or the ammonia is admitted in excess, 
so that the temperature may be regulated without external 
heating after passing the initial stage of the process. 
The process may bo conducted under pressure. The 
apparatus is generally applicable in catalytic processes. 

— E. S. 

Cyanogen compounds; Process for the recovery of 

from crude gases and from hye-producta in the . 
manufacture of cyanides. W. E. Sims and H. Bowes, 
Manchester. Eng. Pat. 2929, Feb. 7, 1906. 
in the manufacture of cyanides from a ferroovanide 
solution and sulphuric acid, the hydrocyanic ooid dis- 
tilled oflf is collected and neutralised in the usual way, 
and the insoluble compounds remaining in the still are 
removed, &eed from excess of ooid and soluble salts, and 


United States Patents, 

Nitric ac.id ; Procx.sa of concentrating diluted . 0. 

Baither, Griesheim, Assignor to Chem. Fabr. Griesheim- 
Elcktron,. Frankfort a/Mtiin, (Irennany. U.8. Pat. 
819,262, May 1, 1906. 

See Fr. Pat. 358,373 of 1906 ; this J., 1906. 218.— T.F.B. 

Chlorine ; Manufacture of . A. Clomin, Mannheim, 

Germany. U.S. I’at. 819,410, May 1, 1906. 

See Fr. Pat. 364,109 of 1905 ; this J., 1906, 1067.— T.F.B. 
Feenc’H Patents. 

Endothermic compounds [e.g.y oxygen comj>ounds of 

nitrogen} ; Process and apparatus for producing , 

B. l^awlikowski. Fr. Pst. 361,119, Dec. 20, 1906. 



The invention is described with reference to effecting 
the combustion of nitrogen in the oxygen of the air, and 
to compensate for the ahsorption of heat that ensues, the 
I temperature is raised in the ojxu’Rting cylinder by the 
I sudden compression of the contained air, by the movement 
of a piston, k. The compression takes" place at intervals, 
the movements of the piston inducing, in succession, 
aspiration through the valve, e, of air already heated by 
passage through the heat exchanger, W. When the 
piston amves at or near its highest point, either a com- 
bustible is introduced through the valve, /♦ and is ignited 
to increase the heat, or electric sparks ore passed through. 
As the piston makes its downward movement, work is 
done by the expansion of the compressed air, and on 
the return, the gases are forced through the valve, o, 
through the heat exchanger, whence the air carrying the 
nitric oxide formed, is passed to an absorber. The 
inner surfaces of the cylinder, not coming into contact 
with the piston, may be lined with a oarbormulum 
mixture, or with spm^ platinum, frc., intended to act 
oatalyticaUy in aid of the reaotion.-^E. £L 
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Sydrowvlphiies [B^atdpKUet] ; JUn^rinn 
MhiiUone of — ^ ^^xbU, 800. Aaon» FUqu^i et Famen 
PhotograpniqueA A. Lumi^re at sas FiU. Fr. rat. 
mm March 21, 1905. 

AgtraoTTS solutiona of alkali hydrosulphites, say, of 
■3 per cant, strength, are rendered, comparatively, stable 
in air, by addition of certain proportions of tribasic 
«odium phosphate, acetaldehyde, trloxymethylene in 
presence of sodium sulphite, bonzaldehyde, or hexa- 
methylenetetramine. The presence of sodium phosphate 
does not interfere with the reducing properties of the 
hydrosulpliite at ordinary temperatures ; but the other 
flubstanoes named allow reduction to take place only 
near lOiy’ C. Or, the anhydrous sodium hydrosulphite of 
the Bodische Anilin und Soda Fabrik may be mixed 
with tribasic sodium plvosphate, or with trioxy- 
methylene and sodium sulphite, to form a powder, which, 
when dissolved in water, gives a stable solution. (Hefer- 
once is made to Fr. Pat. 338,385, of 1903.) — E. S. 

• 

Sulphite liquors Preparation of strong and appara- 

tus therefor. (J. TiirL Fr. Pat. 301,071, Dec. 9, 1905. 
SuLPHUK dioxide cos is delivered under pressure, near 
to the bottom of tlio lower, and larger, compartment of 
a tank, containing a dilute solution of sodium carbonate, 
•or water in which milk of lime is diffused, through a series 
•of nozzles so curved as to cause the gas to issue with 
rotary motion, in the form of very minute bubbles. 
The excess of the gas passes from the upper portion of 
the compartment, by a tube loading outside the tank, 
and curved downwards into the upper compartment, 
on the floor of which it forms a horizontal perforated 
■extension, through which the gas issues into water, or 
into a solution corresponding to that in the lower com- 
partment of the tank. An aperture, ordinarily kept 
plugged, is provided Jii the floor of the upper compart- 
ment, through which, when desired, the liquor contained 
therein may discharged into the lower compartment. 

— E. 8. 


beinf 42 tana in axoosa of the export in 1904» 
It WM ehippM M loUowB tone to EotUnfilein, 

1010 tons to Liverpool, 1000 tons to New York, 630 tana 
to Havre and 405 tons to Boston. Of the total, (Wman 
steamers carried 2S50 tons, British 2415 tons, Fieneh 
630 tons and Austro-Hungarian 500 tons. [T.E.] 


Unitbd Statm Patbitts. 

Glass ; Apparatus for the manufacture of theets of 
F. L. 0. Wadsworth, Morgantown, W. Va„ Assignor 
to Pressed Prism Plate Gloss Co., New York. U.S. 
Pot. 818,209, AprU 17, 1906. 

The apparatus consists of a combination of a rollii^ 
mechanism and a frame which receives tlve glass as w 
passes from the rolling mechanism and by which the sheet 
is held vertically, means whereby a wire mesh may be 
supported in the* frame in position to be embedded in the 
gloss sheets, and vertical pressure- plates adapted to press 
tue glass, — A. G. L. 

Glass sheets ; Apparatus for tJ^e manufacture of — — 
F. L. O. Wadsworth, Morgantown, W. Vo., Assizor 
to Pressed Prism Plate Glass Co., New York. U.S. Pat. 
818,210. AprU 17, 1906. 

Thb apparatus consists of a sheet-forming roll, a table, 
a stories of figured dies elevated above the path of the roll, 
and mechanism by wliich the dies are moved successively 
against the sheet as the roll posses. — A. G. L. 


I IX.— BUILDING MATERIALS, CLAYS, 

MORTARS, AND CEMENTS. 

(Continued from page 479.) 

Enoltsh Patent. 


VUL- GLASS, POTTERY, AND ENAMELS. 

(Continued from page 478.) 

Silicaic-meUs and aiUcate.-glasscs. C. Doelter. 0th Ini. 
Cong. appl. Cbom. Z. angew. Chem., 1906, 29, 806 — 807. 
Silicates may be divided into two groups entirely 
different from each other, but which may be coniieiited 
by a series of intermediate bodies. The first group 
comprises silkmtcs with a sharply defined melting-point, 
small viscosity, high power of crystallising, and great 
rapidity of crystallisation ; the}" are but little dissociatoil, 
and do not show sujwrsaturation or supercooling. To 
this group belong the calcium- and magnesium — iron — 
manganese silicates, as well as those of the forniulie, 
CaMgSijOa, OaFeSigOa, Na2CH8i20a. They do not form 
glasses. To the second group belong those silicates 
which yield glasses. They possess properties opposite to 
those of the first group, the most marked being the 
indefinite melting point, a viscous state corresponding 
to an interval of temperature of KKf C. and more separ- 
ating the liquid from the solid state ; the solidifying point 
is always below the melting point ; and proctioairy no 
heat is absorbed during solidification. To this ^roiip 
belong most of the soclium, potassiuni and alununium 
eilioates. The silicates of the first group are sharply 
differentiated from alloys, by the fact that in those 
oircumstances where the latter would form eutectic 
mixtures so closely mixed os to seem definite chemical 
•compounds, the former show exactly the opposite ten- 
dency, different sUicates separating out as far apart as 
possible. The members of the second group do not show 
this peculiarity, which may be seen in many rooks. 

--A. G. L. 

Emery ; Naxos . For. Off, Aim. Sor., Na 3592. 

Tab export of Naxos emery stone from the Government 
depot at Syra was again ver^ satisfactory last year, 
Amountiiig to a total of 6395 metric tons, valued at 


Marble and stone ; Manufacture of artificial — . T. 
M. Thom, Chesliunt, Herts. Eng. Pat. 8804, AprU 26, 
1906. 

Thls invention relates to the production of artificial 
marble or stone, by submitting blocks or slabs of lime to 
the action of carbon dioxide in a closed vessel, in a special 
way. The vessel containing the slabs to be carbonated is 
exhausted by a pump, and carbon dioxide is then admitted, 
until the vacuum is largely reduced. As the gas is 
absorbed by the slabs and the pressure in the vCisel 
consequently decreases, a further quantity of gas is 
admitted until the pressure rises again to iU originsl 
amount, and the process is continued untU the pressure 
remains constant, that is, until the slabs cease to absorb 
further quantities of gas. — W. C. H. 

United States Patents. 

Clays cotUaining gypsum ; Treating . K. Sakurai, 

San Francisco, Col. U.S. Pat. 818,124, April 17, 1906. 
The clay is heated to a temperature of about 20(P C., 
so as to dehydrate the gypsum and render It “ dosd^ 
burnt,” without changing the clay, and is then mixed 
with a suitable binder, moulded whilat pasty, and dried. 

—A, G. L. 

Clay ; Process of treading . E. S, Powers, Merohaiit> 

ville, N.J. U.S. Pat. 818,287, April 17, 1906. 

Clay and sand are mixed with a ‘'liquid solution df 
silica,” or similar inorganic substance ; the mixture Is 
moulded, exposed to the atmosphere and then heated, 
whereby a crust of crystallised silica is formed on the 
surface, which prevents shrinkage of the materioL — ^A. G. L, 

Bricks : Composition for the construction of — E« B. 
Stowell, Portland, Ind. U.8. Pat 819,467, May U 
1906. 

Tbi composition is composed of amorphous oerbocun^vM^t 
and PorUand ceinent.~.-A. G. U 
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OffMfU-hUns ; Proetat of operating H. L. Doherty, 

Madison, Wis. U.S. Pat. 818,018, April 17, 1906. 
Pbom 6 to 25 per cent, of the finished cement clinker is 
mixed with the raw materials, and again passed through 
the rotatory kiln. — A. G. L. 

ComhuBtion fin cement kilns ] ; Process of c/inducting . 

H. L. Dohertv, Assignor to Combustion Utilities Co., 
New York. t.S. Pat. 819,127, May 1, 1906. 

A FiiAUB of producer gas opposite in direction to tliat of 
the cement raw material is produced in a rotatory kiln, 
and powdered coal and air is projected into this dame at a 
point close to the clinkering zone so as to give an intense 
local heating effect. — A. Q. L. 


irons gave the lowest tensile results, through the weakening 
action of the graphite platea Pearlite was found to 
strengthen the grey irons. Annealing weakens grey irons- 
and strengthens white irons. The s^ength of the heat- 
treated white irons is largely influenced by the condition of 
the free carbon, and by the amount of combined oarbcm 
resent as pearlite ; when the annealing carbon is finely 
iyided the iron is strongest. Hilicon appears to affect 
the strength of the iron only indirectly, through its action 
on the carbon ; and the temperature of casting acorns also 
to be without direct influence, — J. T. D, 

1 ron and mild Med : Deformation and fradure of . W. 

Rosenhain. Iron and Steel Inst., May, 190^ Keporta 
of Carnegie Kesearoh Scholars. [Advance proof.] 


K.-~METALLURGY. 

{Continued from peuge 482.) 

Cost iron ; Volume and tempernivra rJtanges during 

coaling of . T. Turner. Iron and Steel Inst., 

May, 1906. 

A T'SHApbi) bar was cast, the head of which was kept 
rigidly fixed by the sand of the mould and by a steel pin 
clamped to the iron box containing the mould. In the 
other end was inserted a wire nail, round the head of which 
the bar solidified, and the point of which was connected 
with a lever multiplying index, in order to record altera- 
tions in the length of the bar. A thermo-electric pyro- 
meter, inserted at the middle of the bar, allowed of temper- 
ature-readings being made. From the shrinkage readings 
and the time and also from temperature-readings and time, 
curves were constructed. These curs'es group them- 
selves into four classes : — 1. Those showing no arrest in 
the shrinkage, illustrated by copper, aluminium, antimony, 
lead, tin, zinc, and zinc-aluminium alloys. 2. Those 
showing one retardation of shrinkage, which may amount 
to actual expansion ; illustrated by winto iron and by 
high carbon steel, also by zinc-oopper alloys. 3. Those 
showing two such arrests, illustrated by non -phosphoric 
grey iron ; and 4. Those showing throe such arrests, 
nlustrated by very grey pho8phori<‘ irons. In this class, 
the tliird arrest is by far the most considerable, while the 
second is small relatively to cither of the other two. 

The cooling curves show arrests, which may amount 
even to rises of temperature, corrcspoiuliiig to the arrests 
or expansions in the shrinkage curves. 

The examination of four characteristic irons — 1. Pure 
white cast iron (“ American washed iron 2. non- 
phosphoric grey iron (No. 3 hwiiiatite pig), 3. Phosphoric 
grey iron (No. 1 Northampton), 4. f’losc-grained foundry 
iron, from a brokeii-up casting, gave results as follows : — 
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2. 1 

1 

3. 1 
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Carbon, combined . . . 

2-73 

1 

U.tt6 

1 

0-16 

0-79 

graphitic . . . 

— 

2*53 

2-60 

2-73 

Silicon 

0*01 

3-47 

3-98 

1-41 

Sulphur 

tr. 

0-03 

0-03 

0-07 

Phosphorus 

0-01 

0-04 

1-25 

0-90 

Manganese 

tr. 

rlmost 

0-66 

0-60 ' 

0-43 

First arrest 

absent 

1186*0. 

1060* G. 

1096" 0, 

Second „ 

absent 

absent 

900“ C. 

906" 0. 

nilrd 

666*0. 

696“ 0. 

730* C. 

696* 0. 


The third expansion becomes more marked, and occurs 
at a higher temperature, as the silicon increases. The 
author considers it probable that the cause of this expan- 
sion is the separation of temper-carbon. He recommends 
teats on the lines of tlie experiments in the paper as a 
means of cheeking and coutrolliiig mixtures in the foundry. 

— J. T. D. 

Cast iron ; Influence of the condition of the carbon on the 

strength of , as cast^ and heat-treated, W. H. 

Hatffeld. Iron and Steel Inst., May, 1900. Reports 
of Coniegie Research Scholars. [Advance proof.] 

Tax highest tensile tests were given by low-siUcou irons 
it) whieu the (wmbinecl carbon ^as at a maximum. Grey 


The author confirms his view that deformation occurs 
only by slip and twinning, and shows that the material 
between adjacent “ slip-bands ” undergoes no distortion. 
Ho explaina Osmond's observations on the behaviour 
of slip-bnnfls under powerful oblique illumination, by 
supposing that the surfaces exposed by slip are not 
perfectly smooth, but rough enough to scatter light. 
Experiments of Osmond and Fr6mont, and of Steady 
on isolated crystals of iron liavo no bearing on metallic 
masses cotnpostHl of crystalline aggregates, where the 
stresses are practically uniform over the small area of a 
single crystal. The partial plasticity following over- 
strain is probably due to formation of a layer of mobile 
molecules on surfaces of slip ; tins layer is again absorbed 
into the crystalline system surrounding it, when recovery 
takes place. The mobile molecules only retain perman- 
ently an amorphous ” condition, as Beilby’s theory 
requires, if deformation has been extremely se/ere. The 
author applies his method of obtaining transverse sections 
of surfaces by tlie aid of electro-deposits of copper to the 
study of fractures. He finds that m tensile fractures the 
break runs through ferrite anil pearlite almost alike, 
because of the previous weakening of tlic* pearlite by the 
gradual extension ; but in sliock fractures, the ferrite 
is fissured and the pearlite as a rule iinaflccted. This 
detailed study of fractures gives a mode of locating causes 
of weakness and strength in a given mierostructure, and 
may allow of tracing the causes of fract ures occurring in 
actual w'ork. — J. T. 1). 

Iron and steel ; Hardness of constituents of . H. C. 

Boynton. Iron and Steel Inst., May, 190H. Reporta 
of Carnegie Research Scholars. [Advance proof.] 

The author has applieil Jaggar’s mioro-solerometer, in 
which the hardness of minerals is measurtHi by the numljor 
of revolutions required for a tetrahednil diamond point 
rotating at constant speed anri with constant pressiu-e, to 
clrill to a constant depth, to determine the liardness of the 
constituents of iron and steel. The summarised resulta 
are as follows : — 


Constituent, i Present In 

I 


Relative 

hardness. 


Ferrite, 


Pearlite . . 

Sorbite . . , 
Troostitft . 
Martensite 
Austenite . 
Cementite 


Electrolytic iron 

„ „ (quenched) 

Average of all unhardoned samples 
Commercial wrought irons 
Scries of U’13 to l'o2 per cent, carbon 

„ „ to 0-80 

0*48 to 0*68 per cent, carbon steel 

Steel, 0*68 per cent, carbon 
,, 0-20 — 1*62 per cent, carbon 

White oast-iroti, 8-24 „ „ 


Vb— 8-6 
1-8— 10-8 
3 * 8 — 4*2 
6 . 2 — 53-6 
88*2 

38-0— aai-0. 
103-4 
372-8 


-J. T. D. 


Manganese ; Prdiminary note on the influence of 

on iron. J. 0. Arnold and F. K. Knowles. Iron and 
Steel Inst., May, 1906. [Advance proof.} 

The author* have succeeded in preparing a sories of 
nearly pure iron-manganese alloys. Swedish bar iron 
of 99*8 per cent, purity was melted in a special “ one-cross ” 
oruciblo made of the following mixture 
Stourbridge fire-clay, 45 ; unbumt > Derby clay, 21 1 
unbumt Stanningtoa fire-clay, 21 $ iinb^t ConiiAh 




HmH, tm/i 


ix. 


ohinft dAT, 10 { and coke duat low in sulphur, 3 per cent. 
The cruoible mixtut© must be trodden fw fire instead of 
the usual three hours. The manganese, obtained by 
Qoldsohmidt’s “thermite” process, was melted separately 
in a special oruciW© made of the following mixture ; — 
OystaUine magnesia, fused in an electric furnace, 16 lb. ; 
unbumt Stourbridge fire-olav, 12 or. ; and water con- 
taining I2i per cent, bv volume of “ fluid siUoate of 
«oda,’° 650 c.o. The melting crucible was fitted closely 
into a protective ordinarv plumbago crucible. After 
mixing the molten metals, naif a minute was allowed for 
transfusion, and the alloys were then cast into 2-inch 
aquare ingots weighing about 35 lb. each. It is of 
importance that the two metals be made fluid at almost 
the same moment. The total period of molting is about 
5jr hours, and the manganese should Ih) charged into 
its crucible about 4^ hours after the iron. If the iron is 
melted before the manganese is ready, it begins to oxidise ; 
such iron, containing about 0-2 per cent, of oxygen, is so 
red-short that it cannot be forged. It is proposed to 
investigate the chemical, thermal, microscopical, 
mechanical, electric and magnetic characteristics or the 
alloys in their normal, quenched and annealed conditions. 
In the preliminary work it has been observed that remark- 
able liquation lakes place in the manganese -iron alloys. 
This is clearly shown by the following table ; — 



Percentage of manganese 

in rolled bars. 

Ingot No. j 

One cud. 

Middle. 

j Other end. 

077 

S-07 

.3-48 

8-42 

044 

10-60 

l.S-85 

11-06 

006 

20*63 

28*24 

36-14 


—A. S. 


Ferromanganese ; Preparation of Mrhon-free . 

E. 0. LI. Roberts and E. A. Wraight. Iron and Steel 
Inst., May, 1906. Reports of Carnegie Research 
Scholars. [Advance proof.] 

Of the methods proposed for eliminating carbon from 
ferromanganese — replacement by silicon or aluminium, 
•cementation, reaction f)f oxide on the carbide Mnj^C — the 
authors find that the last is the only hopeful one. By 
fusing with manganese peroxide they have reduced the 
oarbon in a ferromanganese from (v72 io 2*70 per cent., 
and see no reason wliy on the large scale this should not 
be carried further. For success, however, the basic 
Hining must l)o as low in silica as possible (not above 
10 per cent.), the slag must be as high in manganous oxide 
as IS consistent with fluidity, and the temperature should 
be above 1600" C.—J. T. D. 

-Steda ; Quaternary . L. Guillet. Iron and Steel 

Inst., May, 1^0. Reports of Carnegie Research 
Scholars. [Advance proof ] 

The structures met with in normal hypo-euteotoid 
•quaternary steels are : Pearlite and ferrite, pearlite and 
•carbide, pearlite and graphite, ferrite and graphite, 
martensite, martensite and carbide, martensite and 
graphite, sorbite and carbide, y-iron, y-iron and carbide, 
y-iron and grapliite. More complex structures sometimes 
occur. The only simple structures are martensite and 
v-iron. Martensitic structure corresponds with: very 
high tensile strength and elastic limit, medium or sometimes 
very low elongation, great hardness and great difficulty 
in working or forging. y-Iron structure corresponds with : 
fairly-high tensile stren^h, low elastic limit, good elonga- 
tion and resistance to snook in most oases, ease in forging, 
but dil5oulty in machining. 

The characters of steels of complex structure are as 
follows : — 1. All graphitic steels are unserviceable — 
brittle, impossible to roll or hammer. 2. Steels containing 
carbide have the characters of the other oonsritnent, but 
•jaooentnated ; in particular the brittleness is increased. 
8. PeatUtio steels have characters depending chiefly on 
the amounts of dements other than carbon praaent, and 
mdt on the quantity of pead&to ahme ; the tensile 


strength and elastio limit are addom very high, but nothing 
can be predicted as to brittlimeas or elongation. 

Quenching usually transforms pearlite into martensite* 
save in steels containing a fairly high percentage of 
aluminium. It leaves martensite unohan^, or tends 
to form from it y-iron. It transforms sorbite into 
martensite, but does not transform y-iron, save in certain 
steels on the boundary lino of martensliio steels, The 
effect of quenching carbide steels varies with the nature 
of the carbide ; chromium carbide steels need a tern* 
perature of 1200' C. for solution, tungsten or molybdenum 
carbide steels 850'^ C. ; vanadium carbide steels are not 
altered by quenching. 

Annealing os a rule does not alter structure. Pearlite 
bc'comes finer, martensite-needles better defined, y-iron 
polyhedra and carbide grains larger. But y-iron stedi 
hollering on martensitic steels are transformed with 
formation of martensite. 

Cooling and hammering do not usually affect structure, 
save in certain nickel steeb bordering on martonsitic steels. 
In any transformations, the effects are similar to those 
obtaining in the ease of normal steels : A y-iron sted 
becoming martensitic, for example, gains in tensile 
strength and elastic limit, and acquires lower elongation 
and resistance to sho(;k. 

There is but a limited field for the commercial employ- 
ment of these steels. All steels having a structure i^ch 
contains either martensite or graphite should be rejected 
— graphite, because of the brittleness it produces, mar- 
tensite because of the difficulty of working or forging. 
Carbide steels containing y-iron are of no interest ; when 
pearlitiu or sorbitic they may be of use for tool steels and 
lor bearings. y-Iron steels which are not too readily 
affected by sucK urof'esses as quenching, annealing and 
cooling, can only lie obtained by using nigh percentages 
of nickel, manganese, or both, and are thus costly ; more- 
over their elastic limit is low, and they are difficult to 
work, so that they are of limited availability. There 
remain only the pearl itio steels, and these should not 
contain much carbide ; the most promising of these are 
the nickel-vanadium and nickel-tungsten steels, and 
possibly the chromium-vanadium steels.— J. T, D. 

Wire {steel) ; He^jt treatment of , pariicidatiy of win 

for ropes. J. T. Brunton, Iron and Steel Inst., 

May, 1906. Reports of Carnegie Research Scholars. 

[Advance proof.] 

Stkbl wires, Swedish and British, were compared, 
raw and annealed, as to their mechanical properties and 
specific gravity, after successive drawings. Asides the 
maximum stress, tension, and elongation, tlie number of 
bendings over pulleys requisite to break tlie wire, under 
conditions similar to those demanded of a rope in actual 
work, was determined. 

The most useful work was done by those wires when the 
specific gravity was increased by drawing to between 
7*885 and 7*910 ; at these points the Swedwh steel, with 
0*75 per cent, of carbon showed a maximum stress of 
00 — 90, and the British steel, with 0*83 per cent, of carbon* 
a maximum stress of 101 — 110 tons per square inch. By 
this method of testing, the best condition for work in 
the case of any given steel can be determined. The 
annealiixg of the rod before the final annealing does not in 
any way produce bettor material, and is unnecessary. By 
cold drawing, the specific gravity of the steel was increased 
from 7*768 to 7*998, but could not be further inoreaeed. 
Annealing reduced both the carbon and phosphorus in the 
wire ; the phosphorus was not found m the scale* and 
hence must have gone off in some volatile form — the 
carbon no doubt is removed as carbon monoxide.-^-iJ.T.B. 

Iron ; The, rusting of ». G, T. Moody, Ohem, Soc# 

Trans., 1906, 89, 720—730. 

Dttnstan, Jowett and Qoulding (this J. 1903, 746 ; 1906* 
1235) have stated that the rusting of iron depends mainly 
on the direct interaotion of iron, water and oxygen* and 
that the |Murt played by carbonic acid in the piroo^ hi 
mercity subsidiary. The author shows that if etfeoiive 
pveoantioiiis be taken to exclude oarbmiSO aold* no iiitMt- 
aotioo takes piaos between oxygsti ood leonintiiefOBeiiiiM 


540 


Cl, 




of water, b-nt as soon fM» air cxmtainin^ its normal quantity 
of carbon dioxide ootnes in contact with the iron, vigorous 
rusting results. In one experiment a piece of iron in 
contact with water, and subjected to the action of a 
current of air freed from carbon dioxide, remained bright 
and unacted upon for five weeks. 

To determine the influence of carbonic acid on the 
absorption of atmospheric oxygen by iron, 10 grms. 
of clean iron wire were left in contact, on the one hand, 
with ordinary air and distilled water which had been 
exposed to the air, and, on the other, with air which 
had been treated with soda-lirno for 24 hours, and water 
distilled from barium hydroxide solution. The following 
results were obtained ; — 



PcrcentaRe of total oxyircii in lOO c.c. 
of air absorbed by 10 Rrnw. of Iron. 


Ordinary air and 
distilled water. 

1 Air and water 
almoMt entirely freed 
from carbonic acid. 

After 6 hours* exposure 

6-7 

none 

» 24 

29-1 

nunc 

.. 72 

61-.3 

0*9 

.. 188 

04*3 

3*8 


Analyses of samples of rust from the luipaiiited interiors 
of iron flushing tanks in constant use gave results at 
variance with Dimstan, Jowett and Coulding's view 
that the formation of liydrogon peroxide is a necessary 
part of the process of rusting (compare Divers, this J., 
1905, 1235) a considerable proportion of the iron being 
present in the ferrous state. In six samples of rust, from 
61*12 to 08*89 per cent, of the total iron was present 
as ferric oxide, from 23*18 to 36*57 per cent, as ferrous 
oxide, and from 7*93 to 12*31 per cent, os ferrous carbonate. 
The first stage in tlie atmospheric corrosion of iron is 
probably the formation of ferrous carbonate, which 
gradually becomes basic iu character through loss of 
carbonic acid. As showing the ease wdth which iron is 
dissolved by carbonic acief, it is stated that if distilled 
water which has been shaken with air be left in contact 
with a piece of bright iron, and tested after 40 seconds 
with potassium ferricyanido, a blue coloration is imme- 
diately produced. Iron dissolves to a clear liquid in a 
saturated solution of carbonic acid ; on boiling, a green 
precipitate of ferrous carbonate is produced. It is 
stated that, in jirosencc of air, a definite weight of car- 
bonic acid will exert a greater corrosive influence on iron 
than will an equivalent quantity of hydrochloric acid 
or sulphuric acid. 

The inhibiting ofTect of certain substanoes on the rusting 
of iron, cannot oe due to the fact that they are capable of 
decomposing hydrogen peroxide as suggested by Uuiistan. 
since some compounds, such as potassium iodide, which 
destroy hydrog(?n peroxide, do not prevent, but Hi*tually 
accelerate, rusting. The formation of hy<lrate<l ferric 
oxide. Fe 202 { 0 H) 2 . by the action of hydrogen peroxide 
on iron, as observed by Dunstan, was probably due to 
the use of hydrogen peroxide containing some free acid. 
If a j)ieoe of bright iron be placed in distilled hydrogen 
peroxide (free from acid), diluted to 20- volume strength 
with distilled water, the surface of the metal becomes 
covered with bubbles of gas and a steady evolution of 
oxygen takes place, but no brown oxide of iron is formed, 
not does the metal alter in weight.— -A. S. 

Braeaes Special — — . L. Quillet. Comptes rend., 
1900, 142 . 1047—1049. 

Brossbs containing between 56 and 63 per cent, of 
copper can be forged hot ; all those contaiiiing more 
than 60 per cent, of copper can be forged cold. Those 
containing more than 0» per cent, of copper contain 
but one sijution (Bhepherda a), while those between 65 
and 63 per cent, contain idso a sdution /3 ; this latter is 
then oharaoteriatio of tboae braasea which can bo forged 

When anothj^ metal i» added to the copper and ainc, 
it aHen the mi^haaioal {Hroperties, alwayi m aueh a way 
tbai a ehvypile hsaaa (eontalning euiljr copper and tine) ] 


cam be found which resembles in mechanical properties 
the alloy in ouostion. The percentage Of copper or zinc 
in this simple nross is called by the author the ** Imaginary ' ^ 
percenWe in the alloy ; and for every metal there exista 
a “ coefficient of equivalence,^’ t, representing the per- 
centage of zinc for which 1 per cent, of the metal wll 
in this sense form a substitute. Thus if an alloy contain A 
per cent- of copper, B per cent, of zinc, and q per cent, of 
the third metal, and if A' and B' lie the ‘‘imaginary 
percentages of copper and zinc, then 


B' -(B + /{/).- 


100 


and A' 


100 A 


A + B + tq 100 + < 7 (^- 1 )* 

BO that A' and B' can bo calculated if / bo known. It 
will bo seen that the imaginary percentage of copper is 
greater or loss than the real percentage according as f is 
less or greater than 1. The author has determined t for 
several metals as follows : — 


Aluminium 

6*0 1 Lead 

.... 10* 

Silicon ........ 


0*9 

Tm 

. . . . 2*0 j Cadmium .... 

!... 1*0 

MangancHo 

0*5 



The resemblance of the alloy in mechanical qualitiea 
to the simple brass having the corresponding imaginary 
constitution holds in the case of each element only up t<o a 
certain limiting percentage— so long, in fact, os the new 
element enters into the solutions which would exist were 
it not present. As soon as its quantity is such that a 
new constituent appears m the metal, the mechanical 
qualities of the alloy at once dcUiriorate. — J. T. 1). 


liusstan metal prod\tclion. Eng. and Mm. J., May 6 
1906. ■ 

The output of gold in Russia during 1905 was 30,365*7 kilos, 
valued at 20,179,232 dole., as compared with 37,700 kilos, 
valued at 25,075,358 dels, in 1904. The decrease of 
24 wr cent, is accounkid for by the disturbed liondition 
of the Empire during the past year. 

TIjc outout of silver in 1905 Was 3902*7 kilos, valued at 
76,722 dols., as compared with 6379 kilos, worth 
100.300 dols. in 1904. 

The production of mercury in 1905 amounted to 317,80()- 
kilos, equivalent to 9347 American flasks, as compared 
with 331,793 kilos. (9759 flasks) in 1904. 

The platinum obtained in Russia during the last two 
years came from the following districts : — 



1 1904. 

1 1906. 

Tcherdinsk 

kilos. 

kilos. 

153*0 

125*4 

Perm 

1107*1 

1221*0 

South Verkhotoorsk 

3638*5 

3530*0 

North .. 

South Ekakrinburs 

207*3 

811*6 

6*0 

40*4 

Total Kusaia 

5012*1 j 

5241*3 


The 1906 output was equivalent to 168,508 troy oz., M 
compared with 161,131 trov oz. in the preceding year. 

[T.R.] 

Gold Mining »n Fornwaa. For. Off. Misc. Ser., No. 649. 

The ^old output of the- Formosan quartz mines, for the 
past five years, compared with that of the gold mines, is 
shown in the following table : — 


Year. 

Quantity. 

Quarts mining. 

Placer mining. 

Total. 


OB. 

oz. 

€)•. 

1901 

18,786 

15,409 

84,144 

1902 

27,898 

20,424 

48,817 

1903 

29,005 

9,289 

88,844 

1904 

48,842 

5,120 

68,408 

1904* 

82.780 

8,447 

00,177 










The ^Parmofla mmee aiw three in number, namely, the 
^ujita Company’s mine at JCyufun, the Tanaka mine at 
iCinkwaseki and the Kimuia mine at Botatiko ; the 
irea, in square miles, ocounied by each of tJie mines is as 
bllows :-^Fujita 4, Tanaka 3 and Kimnra 1. The 
?’ujita mines are several hundred feet above sea-level, 
^bout 2,700 tons of ore are treated on an average per 
nonth, from which 2,160 oz. of alloy, 70 per cent, 
{old and 30 per cent, silver, aro obtained. In other 
vords, the gold varies from 1^ to 2 in 100,000, although 
n 1900, when it is true only 3 tons a day were tlressod, 
he average was 5 in 100,000. The refining processes 
>mployed are amalgamation with mercury and the cyanide 
)roces8. No stamps are used as the ore is of such a 
ilayey nature as to render them unnecessary. The 
nachinery is driven by a steam engine of 70 horse-power 
ind a Pelton water wheel of 160 horse- power. Water 
s generally abundant, the Kelung district being one of 
he most rainy places in the world, with a rainfall of 150 
nches, while coal is abundant and cheap. 

The Tanaka mines are situated at Kinkwaseki to the 
sastw'ard of the Fujita company’s property ; one lies on 
he seaward side of Kinkwaseki Mountain and the other 
m the Botanko side. These mines are connected with 
he mills by a double set of overhead conveyors, the 
onger one exceeding 7,200 feet in length. The treating 
)roces8 is conducted in five separate buildings, which 
lave been erected from time to time to cope with the 
ncrcased output, which at present is slightly over 2,000 
iz. per month. More than three-fourths of this total 
8 obtained from the amalgamation process, anil contains 
16 to 90 per cent, of gold, while the remainder, being 
he tailings treated with cyanide, yield 45 per cent, of 
(old and over 50 per cent, of silver. The slimes are not 
reated yet, hut it is estimated that about HOO oz. could 
>e obtained from them. 'I’lie amount of ore dressed has 
ncreasod consii-lerably of lat»^ and is at present about 
1,500 tons per month, the proportion of gold now' 
leing 6 in 100,000 whereas a few years ago it was as 
ligh as 2 in Owing to the hard nature of the 

>re, stamps are used here, their number being 10 of 800 lb. 
iaeh in one mill and 60 of fiOO lb. each in another, while 
n addition there are two Huntington mills. The working 
•xponses of the mine and mills are said to he about 
t,500i. a month, and the figures regarding some of the 
locoBsary articles imported aro as follows : Potassium 
■yanide, 2,000 to 3,tKK) lb. a month, costing per 

b. delivered at the mines ; mercury costing 9^. a flask, 
ibout four llivsks full a month are lost in treating the 
;old ; while the monthly consumption of zinc is 825 Ih. 

To the south of the other two mines, in the angle formed 
»y them, lies the Botanko mine, which, though far the 
rnalleHt of the throe, is said to contain the richest ore, 
Vt present the refining plant is nothing like large enough 
o oope with the amount of ore extracted. Of a monthly 
otal of 1,800 tons extracted, 1,()(K) tons are dressed in 
he mill gelding 1,100 oz. of alloy, of which 90 per cent. 
8 gold. The tauings arc not treated yet but are deposited 
lolow the mill. A few months ago an exceptionally 
i^eavy fall of rain caused the retaining walls to break 
lown and about 40,0(M)^. wortli of these tailings were 
wept away. 

Tne new plant will consist of four crushers of 8 horso- 
)Ower and eight of 2 horse-power, 12 Huntington mills, 
light batteries of 5 stamps (8(K) lb. weight) with a pro- 
)ortionate amount of amalgamated copper plates, settlors, 
^ilfley concentrators, apitzkasten, storage tanks, leading 
rats (which will number 13, 6 feet in depth and 30 feet 
n diameter), gold solution tanks and zinc boxes. [T.ll.] 

Parting apparatus ; New form of jiaiinum . A. 

Jarman. XXIII., page 6fil. 

PiaiMtt \arUi‘ friction] m^al ; Rapid method for the 
analyHa of — H, Yookey. XXXU., page 662. 

Bkciusb PiTinm. 

)rea eoniuining nixkd ; Treatimni of , R, W, E* 

Kftclvot and H. Fradd, London. Eng. Pat. 6266« 
Match 24, 1906. 

area containing am^o, anHmony or both 


are **dead*’ roasted in a sndtahle fnmaee, groimd 
and mBrad with from 25 to 50 per cent, of a sodium 
sulphide and not more than 5 per cent, of carbon. The 
mixture is maintained at a strong red heat In a muMe, 
thus producing a matte which is subsequently oonvseted 
by slow roasting to sulphates which are finally sepajpated 
by known wet methods.—- J. H. C. 

Orea : Treatment of . H. H. Lake, London. From 

1). Baker and W. W. Heame, Wayne, Po,, U.S.A. Eng. 
Pat. 9007, April 28. 1906. 

See U.S. Pat. 788,813 of 1906 ; this J.. 1906, 024.— T.F. B. 


Kilns ; Calcining . J. Prosser and P. Uptons 

Jarrow. Eng. Pat. 14,671, July 14, 1906, 

The kilns arranged in continuous rows, and having a 
series of ore and fuel bins on each side, are built of square 
or rectangular form, with hopper bottoms supported 
clear of tlie ground, and provided with shoots closed 
by sliding doors operated by racks and pinions, whereby 
the calcined mineral may ho discharged into oars or 
trucks running on straight tracks beneath the kilns. 

-J. H. a 

Iron ; Process of extracting from its orea. C. G. P. 

do Laval, Stockholm. Eng. Pat. 14,574, July 14, 
1905. 

See Fr. Pat. 356,098 of 1905 ; this J., 1906, 131L— T.F.B. 

Furnaces [for heating iron and sled] ; Impta. in — 

A. Allen, Kotherham, Yorks. Eng. Pat, 15,024, July 
21. 1905. 

In reverberatory fumaoes in which a portion of the waste 
gases is caijsed to return along a flue from the rear to the 
front end of the hearth, the opening into the return flue 
passes vertically upwards and has its rear wall built 
continuous with the plain end wall of the furnace above 
the entrance to the ciiimney fine. The object is to obtain 
a continuous circulation of a portion of the gases. 

— W. H. C. 

Roasting and desvlphurxsing fvrnacea ; Mechanical 

H. Howard, Brookline, U.8.A. Eng. Pat. 21,762. Oct. 
26, 1905. 

See Fr. Pat. 358,977 of 1906 ; this J., 1900, 321.— T. F^B. 

Slag ; Process for disintegrating basic . T. Kali> 

nowsky, Biebrich-on-Rhiue, Germany. Eng. Pat. 24,656. 
Nov. 28, 1905. Under Int. Conv., Jan. 28, 1^5, 

See Fr. Pat. 360,806 of 1906 ; following these.— T. F. B. 

Metal : Manufacture of a material for cleaning and pro- 

teciing especially suitable for deaning gun harrda 

and protecting them from rust. J. Y, Johnson, Loudon. 
From Sapoiiia-Werke Ferd. Boehm, Ofienbach-on* 
Maine, Germany. Eng. Pat. 26,976, Deo. 18, 1906. 
See Fr. Pat. 360,600 of 1906 ; this J , 1906,482.— T. F. B. 


United States Patents. 


Smdting and refining process . E. C. PoUatd. 

Seattle, Wash. U.S. Pat. 813,824, Feb. 27, 1906. 

UoprERores containing sulphur ere melted in presence of a 
suitable flux into a matte, which is subsequently besse* 
merised. During this process, a stream of silioioui slag 
is made to pass over the molten yuatte so as to absorb 
the i>roduct8 of the blast, the sti|l fltiid slag is then brought 
into contact with silicious matepiA and Ferrous sulphide,, 
whereby any copper present is induced to suhsi^^ithide 
in a potion of the stream, which portion is then returned 
for use with a fresh portion of mmten matte.— J. JEL 0. 


Patterna ; Process for 
Daxnhorst, A. Kemper Vni 
U.S. Pat. 816.297. March 13, 1906. 


If to — — . F. 

tke, all of Bexlicu 


A FOWDBB, such as calcium oubide or lime, oapahk of 
generating a gas or steam in eontaet with water ^ the 
moulding-sandf is mixed with an euhydrom Mqnid, saoh aa 
pet»«deiun. and the muEture is iprayM on to thoifaHetn 




a. 


CJ^UrliOi* 


M2 


The spray adheres better than the dry powderi and gives 
a smoother easting. — B. N. 

Ort-roaaier. J. W. Boileau, Assignor to L. C. Sherwood, 
Detroit, ^ch. U.S. Pat. a§0,088, May 8, 1906. 

A ^TABY tapering retort is mounted horizontally in a 
oylindriool casing, having a combustion chamber at one 
end, below the small end of the retort ; the poducts of 
opmbustion pass through the annular space between the 
easing and the retort. Two rectangular gas-generators are 
arranged at opposite sides of the oombusfion chamber, 
one wall of each generator being constituted by a wall of 
the combustion chamber. The gas produced in the 
generators passes through pipes into a conduit extending 
oentrallv through the retort, and having openings through 
which the gas is discharged into the interior of the retort, 
for the purpose of chemically treating ’* . the material 
being roasted. — A. S. 

BfMtUing orc8 ; Furnace for and process of . E. 

KiveroU, Ixjs Angeles, Cal. U.S. Pats. 820,133 and 
820,134, May 8, 1906. 



Tk» ore is fed into the upper end of the inclined shoot, 
18, down which it travels by gravity imtil it reaches the 
lower and less inclined part, where its movement is 
arrested. At the lower end, the shoot oommuuioates 
with the closed combustion chamlxir, 4, into which fuel 
and air under pressure arc introduc-ed through the burner, 
12. The hot blast passes upwards through the body of 
ore, and the gases escape into the stack, 3 ; a supple- 
mentary blast of air is introduced through the pipe, 18. 
The fused or© flows into the well. 2, where separation of 
the metal and slag takes place. — A. S. 

Ore roasting furnace. I. SnnfUippo, Costoltermini, Italv. 
U.S. Pat. 820,138, May 8, 1906. 

Sm Fr. Pat. 334,444 of 1903 ; this J., 1904. 67.~T, F. B. 

Cupola. W. S. Anderson, Cincinnati, Ohio. U.S. Pat. 
820,167, May 8, 1906. 

Thi patent relates to a cujjola heated by means of liquid 
^el. The fuel-supply pipe passes round the cupola and 
is povided with communicating “ piiie-spurs ’’ which 
project inwards, and are emliedaed m the wall of the 
cupola, in order to derive boat therefrom and so preheat 
the fuel. The fuel passes from this heating pipe to bumer- 
noxsdes which discharge into the cuxiola. — A. 8. 

Cupola. J. H. Koons, Delphoa, Ohio. U.S. Pat. 820,210, 
May 8, 1906. 

Tbqb patent relates to a heating apparatus for a cupola. 
A low-pressure air- pipe, 7 (see Fig.), posses through the top 
of the cupola ond hos upper and lower branch pipes, 11, 
and, 8, respectively, with connecting ppes, 12. From the 
unper branch pipes, low-pressure pipes, 13, pass through 
oU-tanks, 14, to the tuydre- boxes at the lower portion of the 
cupola. A hi^h-pressure oir-pipe, 1, posses through the 
low-pressure jnpe, and has bronoh pipes, 10. from which 
vertical pipes, 15, rise and ommeot with high-pressure pipes, 
15, which olio pMs through the oil-tanka to the tuyW 
boxeia Air-^ldy pipes, 17, oonteoUed by valves, 18, 



lead from the high-pressure ]>ipee into the upper portions 
of the oil- tanks. Tiie oil in the tanks is heated by means 
of steam- pipes, and mdeixmdent supplies of oil and of 
heated air under high ana low pressure respeotivelv pass 
to the burners. — A. 8. 


Fricnch Patents. 

Ores : Apfxiraius for the concenirrUion of . P. H. L. 

Combres. Fr. Pat. 360,401, Aug. 12, 1905. 

The invention relates to a jigging arrangement suitable 
for prospectors or small mines, and consisting of a pecu- 
liarly constructed sieve working in water, contained in 
a partitioned trough, and so sub j)onded os to secure both 
vertical and horizontal motions, whereby concentration 
of the heavier material is obtained, the waste being 
discharged at intervals as desired. —J. H. C. 

Ores ; ConcerUraiion of poor with calcareous matrix. 

J. do Coppet. First Addition, dated Oct. 21, 1905. 
to Fr. Pat. 358,089, Oct. 0, 1905 (this J., 1900, 270). 
The lime is dissolved from a mixture of lime and finely 
pulverised metallio oxide, suspendod in Avator, by means 
of dilute acid, used in such proportion that an alkaline 
reaction is constantly shown by moans of a small quantity 
of an alcoholic solution of phenol phthalein which is added 
at the outset J. H. C. 


Ztnc ; iurnaces or apparatus suitable for the manu--' 

fact are of . J. Armstrong. Fr. Pat, 361.023. 

Sept. 16, 1905. 

See Eng. Pat. 20,543 of 1904 ; this J., 1906, lllS.—T.F.B. 


MMs and alloys ; Process and apparatus for the refining 


xnn comprises a closed crucible heated by n 

furnace wliioh is mounted on trunnions so that it can be 
tilted. The crucible communicates by means of flexible 
tubing with two or more vacuum chambers and a suction 
pump, and the furnace is connected to a blower, also bv 
means of flexible tubmg. The metal or alloy to be refined 
IS heated in meuo in the closed crucible, and is kept 
agitated by the oscillation of the furnace. For the pii- 
pose of making alloys the crucible may be divided Into 
compartments by partitions extending upwards to about 
one-third of the ii^ht of the crucible, lie oomponents 
« the ttUov are melted In separate oomportments and are 
then mixed by tUting the furnace. The Obver of the Ofuotbte 
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may have (1) a movld attached to it, which on tilting the 
fumooe beoomea filled trith the molten metal, and (2) 
may also be provided with valved receptacles containing 
substances (decnddising or desulphurising agents) which 
it is desired to add to the molten metal. — A. 8. 

Autodaws ’; Employment of in metallurgy for the 

treatment of winero/s and the separation of metals. 
L, BiviAre. Fr. Pat. 360,602, Nov. 18, 1905. Under 
Int. Oonv., May 2, 1905. 

The powdered minerals are treated in an autoclave under 
pressure of steam greater than that of the atmosphere, 
with caustic alkali, alkali carbonate or alkali sulphide. 
The solutions thus obtained are afterwords similarly 
treated with lime whereby the dissolved metallic oxides 
or salts are separated and the alkaline solutions are 
regenerated. — J. H. 0. 

Slags from the Thomas process [Basic slag] ; Pvlverisa- 

tion of . T. Kalinowski. Fr. Pat. 360,806, Nov. 

27, 1905. Under Int. Conv., Jan. 28, 1905. 

The molten slag, while at a white lieat, is received in a 
closed receptacle, provided with a safety valve, and is 
showered with water, the steam thus produced under 
high pressure effecting the desired pulverisation. — E. 8. 

Minerals ; Treatment of for (he extraction of metals 

or metallic oxides. M. A. Eybert and C. P. Eybert. 
Fr. Pat. 360,620, Dec. 16, 1905. 

Alkali sulphides or jmlysnlphides are added to the finely 
crushed minerals in suitable proportions together with 
carbon. The mixture is heated in a crucible or a rever- 
beratory or other furnace to a temperature which may 
vary from 600° up to UXXP C., according to the nature 
of the mineral, whereby the metals are separated, whilst 
certain oxides are volatilised. Part of the sulphur em- 
ployed may be siibsequeritly recovered by heating the 
residues with carbon, sodium carbonate arid chalk. 

-J. H. C. 

Ores ; Process for agglomerating friable or ptdvendent . 

J. E. Goldschmid. Fr. Pat. 360,576, Dec. 18, 1905. 

The “ fines ” are placed in a revolving furnace and 
treated with jets of flame resulting from a mixture of 
gas and compressed air ; a temperature of at least 
1000° C. is thus obtained in a striotly limited zone of the 
furnace, whereby the ore is effectually agglomerated. 

— J. H. C. 

XI.~ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

{Continued from page 486.) 

{^.)-ELECTRO-CHEMlSTRy. 

Colloidal solutions ; Electrical preparation of . 

T. Rvedberg. Ber., 1906, 89, 1705--1714. 

By passing the discliarge from a powerful induction coil 
between metallic electrodes in a suitable liquid, the 
disintegrated metal is obtained in the form of a colloidal 
solution. Normal propyl and isobutyl alcohols, 
anhydrous acetone and paraldehyde have so far proved 
the most suitable liquids for the purpose. Ether- 
alcobol gives very unstable solutions, but their stability 
can be greatly increased by either adding a few drops of 
a slightly dissociated electrolyte with heavy positive ion, 
such as monocldorobenzene, or working at a low tem- 
perature { — 84° 0,). A list of the colours of colloidal 
solutions of many metals and some metalloids, thus 
obtained, as well as experimental details, are given in the 
paper.— J. T. D. 

Enouaa Patents. 

Pumaces ; Jmpts. in ehetrie . T, Parker, London. 

Eng. Pat 6721, March 18, 1906. 

A cggfioxBtB <4 «ny diMirad shape is mounted or laid within 
a teating or reeeptaclo of rofraotoyy non^oonduoting 


material, and around the inside of the reoeptadle k 
embedded a oondnotor, or the latter may be plaoed ii 
suitable grooves, so that the exposed surfiMe Of the oon 
duotor is in contact with the crucible. The terminals 01 
the conductor are connected to iron rii^, which enoixoh 
the receptacle near its lower end. The receptacle ii 
plaoed vithin a fire-clay base, the rings on the outsidf 
of the receptacle making contact wmh correspondini 
rings on the inside of the base, the latter rings being 
attached to the source of current. The base has i 
projecting seat for partially supporting the receptacle 
thus preventing the whole of the weight of the latter fron 
falling upon the inclined contact rings. An sir space h 
provided between the outer and inuer surfaces of th< 
receptacle and base. — B. N. 

Nitrogen-oxygen wmpouwls ; Process of producing — - 
by mealts of dectriexty. Wesideutsche Thomasphosphat 
werke, Berlin. Eng. Pat, 8721, April 25, 1905. Unde 
Int. Conv., April 7, 1906. 

See Fr. Pat. 363,648 of 1906 ; this J., 1906, 1013.— T.F.B 

Ozonising apparatus ; Jmpts. in [Electrical] H. J 

WcBsels do Frise, Paris. Eng. Pat. 8836, April 26 
1906. Under Int. Conv., April 26, 1904, 

The object of this invention is to diminish or oomplstalj 
suppress the decomposition of ozone in the apparatus ii 
which it is formed. The elements of a suitable shapi 
forming one of the electrodes are alternately Superposec 
with the elements forming the other electrode, and ( 
central suction tube is provided at intervals with suitabk 
openings so that the air is drawn out of the apparatui 
at different levels, thus avoiding the passage of th< 
ozonised air through several elcotrio discharges. I 
second form is described in which the air enters througl 
slots between the elements of one electrode, and passe 
in a zig-zag manner to corresponding slots between 
elements of the second electrode, the latter slots being ii 
oonnootion with a vacuous reservoir. — B. N. 

United States Patents, 

Furnace ; Vacuum electric . H. N. Potter, Nei 

Rochelle, N.Y., Assignor to G. Westinghouse, Piltoburg 
Pa. U,8. Pat. 814,726, March 18, 1^. 

A TUBE, 1, of graphite or carbon, constitutes the core a 
the furnace, and the material to be treated is j^aoei 
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arotmd it. At the ends of the cor© are arranged terminal 
blocks, 2 and 3, of graphite or other conducting refractory 
material, and these make contact with metallic terminals, 
4 and 5. The core may be in the form of a rod with 
rounded ends fitting into corresponding depressions in 
2 and .3, the surfaces being ground so as to make good 
contact ; or, if in the form of a tube, the core may have 
solid rounded end portions, with suitable vent holes in 
the tube or in the solid end portions. The contacts, 4 
and 5, are water- jacketed, and copper plates, 13, 14, are 
attached by the screws, 12, and also by soldering to the 
contacts. The upper terminal portion is supported 
by screws, 17, the latter passing tlirough the extension. 
18, and resting on brackets, 19, attached to the furnace 
body, 10. This prevents the atmospheric pressure on 
14 from bending the heated core when the furnace is 
exhauste<1, A cylindrical metal tube, 15, with thin 
walls, slips over the furnace body, 10, and a rubber band 
20, prevents entrance of air. The terminal, 4, may thus 
be adapteii to cores of differont lengths. The furnace 
lK)dy consists of a tube, 10, with double walls having an 
annular water-jacket, 21, provided with inlet, 22, and 
outlet, 23, and the funia<‘e body rests on an insulating 
ring, 60, of asbestos or mica, a ruViber band, 27, making 
an air-tight joint. A tube, 25, connected to the vacuum 
pump, is screwed into tlie block, 4, tb(^ bore of the tube 
being the same as the opening, 24. At the bottom of the 
block, 4, a groove or channel is cut to connect the tube. 
24, with the interior of the furnace, or, in the case of a 
tubular core, the block, 2. may bo perforated. The water- 
jackets, 0 and 21, may be connected in series, but the 
jacket, 7, is supplied from a separate source, in order to 
avoid electrolysis. — B. N. 

Liquids; Appanifvs for trailing { elect rical.hj\. 

L. Dion, New York, Assignor to the Americus Electro- 
Hermatic Co., Now York. Pat. 819,209, May 1, 

IftOO. 

A VKS811L or reservoir is constructed with an enlarged 
globular portion and a lower contracted portion, a group 
of positive and negative electrodes being arranged within 
the latter. The electrodes are constructed m “ prismoidal 
form angularly bent transversely of their axes,” and arc 
arranged in vertical rows forming vertical and horizontal 
portions, the ^ longitudinal section of each being 
rectangular, and the cross-section in the form of an 
equilateral triangle. One end of each electrode is con- 
nected to a base plate, means being provided for supplying 
a current of cIcctruMiy to the electrodes. Means are also 
provided for. supplying a liquid through tlio bottom of the 
vessel, and between the electrodes, — H. N. 

** Super-hexiUng coinjwund'* {for uhc in the inanufaciure 
of mrhide], 11. L, Hartenstein, Chicago, 111., Assignor 
to Electro Chemical and Development Co., Pierre, South 
Dakota. U.S, Pat. 819,218, May 1, 1906. 

A MIXTURE is made of the following substances in a pulver- 
ised or granulated comlition : calcium carbide, oarbuu 
such as bituminous coal, sulwtances producing oxygen 
such as manganese dioxide and potassium chlorate, "and 
a metallic elemout such as aluminium. (See U.S. Pat. 
819,222, below.)— B. N. 

Carbide ; Manufacture of — — [electrically]. H. I^. 
Hartenstein, Chicago. III., Assignor to Electro Chemical 
and Development Co.. Pierre, (South Dakota, U.S. 
Pat. 819,219, May 1. 1906. 

Tub material containing lime is mixed with a small 
quantity of carlion, and fused, the molten maos being then 
run into a heated mould coated with powdered carlmn, 
the latter completing the conversion of any inetallio 
{larticles into carbide. — B. N. 

Carbide ; Method of producing [electrically]. H. L. 

Hartenstein, Chicago, 111., Aawgnor to Electro Cliemical 
and Development Do., Pierre, South Dakota. U.S. 
Pat.. 819,220, May 1, 1906. 

UMM and carbon, eontaining elemente to reduce the mass 
to a molten condition, ate first fused, and the molten maes 
run off into thin sheets so as to chill K. 


Carbide ; Process »n produetum of - — . H. L. 
Hartonatein, Chicago, Til, Assignor to Electro Chemioal 
and Development Co., Pierre, South Dakota. U.S. 
Pat. 819,221, May 1, 1906. 

The molten mass of carbide isTallowed to flow directly 
from the furnace into a heated mould, the internal surface 
of which has Ix'im coated with a material impervious to 
water, such os tar mixed with powdered coke. The car- 
bide is tliiis uniformly coated with a protective layer, and 
superficially impregnated with tiio tar whilst in a fluid 
and incandescent state. — B. N. 

Carbide ; Manufacture of [electrically]. H. L. 

Hartenstein, Chicago, III, Assignor to Electro Chemical 
and Development Co., Pierre, South Dakota. U.S. 
Pal. 819,222, May 1, 1906. 

Pr’LVKUisED liniCNtone, in the presence of oarbonacebus 
material, such as yiowdered coke, is calcined, the mass 
being agitated during the operation in order to intimately 
mix the substanoea. The mass is then superheated to 
ineandcHcenoe by the addition to the calcined heated mass 
of a snjier-heating mixture or flux, such os is described in 
U.S. Pat. 819,218 (see abstract abovel, m order to drive 
off any phosphorus in the heated mass. The latter is 
finally fused whilst still in a highly-heated comlition. 

~-B. N. 

Lining for electric or other furnaces and method of prejuiring 
the same. H. L. Hartenstein, Chicago, Dl, Assignor to 
Electro Chemical and Devidopment Co., Pierre, 8outh 
Dakota. U.S. Pat. 819,223, May 1, 1900. 

Cream of lime and powdered coke are mixed together, 
and asljestos, together with a powdered hydrocarbon, is 
then added. The mass is formed into non-cornbustible 
bricks, blocks or slabs, which are finally pressed and dried. 

—B. N. 

Furnace ; Electric . H. L. Hartenstein, Chicago, 111,, 

Assignor to Electro Chemical and Development Co., 
Pierre, South Dakota. U.S. Pat. 819,224, May 1, 1900. 

Thir invention relates to an electric furnace comprising 
an upper hopjs^r or casing, carrying a smoke-stack and a 
pair oT electrodes, and a lower member or fiiniaoc chamber 
located btuieath the casing. The furnace elunriber may 
be moved laterally by a truck, a pressure device elevating 
the chamber against the upper casing. The electrodes 
I project into, but out of contact with, th(5 furnace chamber, 

I each elcctrtide lH*ing provided with a Bup)K>rt which passes 
I through a slot m the hopper or cosing. The support 
; passes loosely through a ” slide-guide ” which is arranged 
to move along the rfot, and a flexible cover is connected 
with the ” sliilc-guidi* ” for closing the slot in whatever 
]»o8ition the support is adjusted. Mechanism is provided 
Avithin the upper casing for tilting and a<l justing the 
electrodes in a longitudinal, lateral or rotary direction, 
and also a means for adjusting the extent of projection of 
the electrodes into the furnace oliambor m order to 
facilitate the removal of the latter. — B. N. 

Carbon [for derArical purposes] ; Apmratus for producing 

. T. P. Sharts, ^adsboro, Vt., Assignor to C. J. 

Howe. Jamaica, Vt., W. C. Davis and J. H. Ckile. Iteada- 
boro, Vt. U.a Pat. 819,606, May 1, 1906. 

This invention relates to an apparatus for producing 
charcoal carbon for electrical purt^es, and comprises a 
combustion chamber having a lateral outlet opening 
dueotly into the atmosphere lor the 08 ca|H% of some of the 
products of combustion. A burner is moimted in one 
wall of the furnace for blowing a jet of hydrocarbon oil, 
such as petroleum, and air into the chamber, and a movable 
wall, with a plastic sealing material for holding it in 
position, is fixed opposite the burner. The sealing 
material ensiiros the closing of aU crevices, and permits of 
the ooiloction of the carbonaceous products of the com- 
bustion in a hard hotnogeneoiis moss upon the innav 
face of the wall. The latter may be set Mok from the 
burner from time to time, In order to thicken the coUection 
of oirbon on the well in imooeasive N. 
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may have (1) a movld attached to it, which on tilting the 
fumooe beoomea filled trith the molten metal, and (2) 
may also be provided with valved receptacles containing 
substances (decnddising or desulphurising agents) which 
it is desired to add to the molten metal. — A. 8. 

Autodaws ’; Employment of in metallurgy for the 

treatment of winero/s and the separation of metals. 
L, BiviAre. Fr. Pat. 360,602, Nov. 18, 1905. Under 
Int. Oonv., May 2, 1905. 

The powdered minerals are treated in an autoclave under 
pressure of steam greater than that of the atmosphere, 
with caustic alkali, alkali carbonate or alkali sulphide. 
The solutions thus obtained are afterwords similarly 
treated with lime whereby the dissolved metallic oxides 
or salts are separated and the alkaline solutions are 
regenerated. — J. H. 0. 

Slags from the Thomas process [Basic slag] ; Pvlverisa- 

tion of . T. Kalinowski. Fr. Pat. 360,806, Nov. 

27, 1905. Under Int. Conv., Jan. 28, 1905. 

The molten slag, while at a white lieat, is received in a 
closed receptacle, provided with a safety valve, and is 
showered with water, the steam thus produced under 
high pressure effecting the desired pulverisation. — E. 8. 

Minerals ; Treatment of for (he extraction of metals 

or metallic oxides. M. A. Eybert and C. P. Eybert. 
Fr. Pat. 360,620, Dec. 16, 1905. 

Alkali sulphides or jmlysnlphides are added to the finely 
crushed minerals in suitable proportions together with 
carbon. The mixture is heated in a crucible or a rever- 
beratory or other furnace to a temperature which may 
vary from 600° up to UXXP C., according to the nature 
of the mineral, whereby the metals are separated, whilst 
certain oxides are volatilised. Part of the sulphur em- 
ployed may be siibsequeritly recovered by heating the 
residues with carbon, sodium carbonate arid chalk. 

-J. H. C. 

Ores ; Process for agglomerating friable or ptdvendent . 

J. E. Goldschmid. Fr. Pat. 360,576, Dec. 18, 1905. 

The “ fines ” are placed in a revolving furnace and 
treated with jets of flame resulting from a mixture of 
gas and compressed air ; a temperature of at least 
1000° C. is thus obtained in a striotly limited zone of the 
furnace, whereby the ore is effectually agglomerated. 

— J. H. C. 

XI.~ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

{Continued from page 486.) 

{^.)-ELECTRO-CHEMlSTRy. 

Colloidal solutions ; Electrical preparation of . 

T. Rvedberg. Ber., 1906, 89, 1705--1714. 

By passing the discliarge from a powerful induction coil 
between metallic electrodes in a suitable liquid, the 
disintegrated metal is obtained in the form of a colloidal 
solution. Normal propyl and isobutyl alcohols, 
anhydrous acetone and paraldehyde have so far proved 
the most suitable liquids for the purpose. Ether- 
alcobol gives very unstable solutions, but their stability 
can be greatly increased by either adding a few drops of 
a slightly dissociated electrolyte with heavy positive ion, 
such as monocldorobenzene, or working at a low tem- 
perature { — 84° 0,). A list of the colours of colloidal 
solutions of many metals and some metalloids, thus 
obtained, as well as experimental details, are given in the 
paper.— J. T. D. 

Enouaa Patents. 

Pumaces ; Jmpts. in ehetrie . T, Parker, London. 

Eng. Pat 6721, March 18, 1906. 

A cggfioxBtB <4 «ny diMirad shape is mounted or laid within 
a teating or reeeptaclo of rofraotoyy non^oonduoting 


material, and around the inside of the reoeptadle k 
embedded a oondnotor, or the latter may be plaoed ii 
suitable grooves, so that the exposed surfiMe Of the oon 
duotor is in contact with the crucible. The terminals 01 
the conductor are connected to iron rii^, which enoixoh 
the receptacle near its lower end. The receptacle ii 
plaoed vithin a fire-clay base, the rings on the outsidf 
of the receptacle making contact wmh correspondini 
rings on the inside of the base, the latter rings being 
attached to the source of current. The base has i 
projecting seat for partially supporting the receptacle 
thus preventing the whole of the weight of the latter fron 
falling upon the inclined contact rings. An sir space h 
provided between the outer and inuer surfaces of th< 
receptacle and base. — B. N. 

Nitrogen-oxygen wmpouwls ; Process of producing — - 
by mealts of dectriexty. Wesideutsche Thomasphosphat 
werke, Berlin. Eng. Pat, 8721, April 25, 1905. Unde 
Int. Conv., April 7, 1906. 

See Fr. Pat. 363,648 of 1906 ; this J., 1906, 1013.— T.F.B 

Ozonising apparatus ; Jmpts. in [Electrical] H. J 

WcBsels do Frise, Paris. Eng. Pat. 8836, April 26 
1906. Under Int. Conv., April 26, 1904, 

The object of this invention is to diminish or oomplstalj 
suppress the decomposition of ozone in the apparatus ii 
which it is formed. The elements of a suitable shapi 
forming one of the electrodes are alternately Superposec 
with the elements forming the other electrode, and ( 
central suction tube is provided at intervals with suitabk 
openings so that the air is drawn out of the apparatui 
at different levels, thus avoiding the passage of th< 
ozonised air through several elcotrio discharges. I 
second form is described in which the air enters througl 
slots between the elements of one electrode, and passe 
in a zig-zag manner to corresponding slots between 
elements of the second electrode, the latter slots being ii 
oonnootion with a vacuous reservoir. — B. N. 

United States Patents, 

Furnace ; Vacuum electric . H. N. Potter, Nei 

Rochelle, N.Y., Assignor to G. Westinghouse, Piltoburg 
Pa. U,8. Pat. 814,726, March 18, 1^. 

A TUBE, 1, of graphite or carbon, constitutes the core a 
the furnace, and the material to be treated is j^aoei 
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Enoush Patent. 

Fumadts; Electric . Soo. Anon. Eleotrometallurgique 

{Proc6d6B P. Girod), tJgino, Switzerland. Eng. Pat. 
26,174, Dec. 4, 1906. Under Int. Oonr.. Jan. 4, 1905. 
See Fr. Pat. 360,524 of 1905 ; this J., 1905, 739.— T. F. B. 

Unitbi> States Patent. 

Matte ; Treating molten . W. E. Kooh, Piltaburg, 

Pa. U.S. Pat. 808.S49. Jan. 2. 1900. 

The Btream of molten matte is passerl between electrodes, 
preferably of grapbitised carbon, gases being siiniil* 
taneously forced through it, whereby the iron and copper 
present are separated from each other and diverted by 
means of a “ 8pliiter.*’™J. H. C. 

French Patents. 

Furnace r^Ehctric . P. (»irod. Fourth Addition, 

dated Nov. 28, 1905, to Fr. Pat, 329,822, Feb. 28, 1903 
(this J., 1903, 1054 ; 1904, 740 and 1179). 

To insure uniform heating in the annular layer of 
resistance material surrounding the crucible, the con- 
ducting] material leading the current to it from tlie 



terminals of the furnace has a special disposition. This 
is made clear in the figure, showing a plan of the furnace. | 
The annular layer of resistance material, c, surroimding 
the crucible, a, is of uniform section, the connection to 
the electrodes, d, being made by similar material, 
arranged so that its cross-section gradually decreases 
from the electrodes to the annular layer. The oross- 
seotion also diminislies from the base to the top of the 
crucible which further assists in obtaining uniformity of 
heating. 

The modification described is specially suitable for 
heating small crucibles containing metals or other electri- 
cally conducting materials.-— K. S. H. 

Ores and metale ; Treatment of in the dedric induc- 

tion furnace. P. Gredt. Vr. Pat. 360,404, Aug. 31, 

1906. 

Molten pig iron or other crude metal is heated in an 
induction furnace with slags containing oxide of iron, 
intimate admixture of the two being brought about by 
the pulsations due to the current. These pulsations are 
stronger the lower the periodioity of the alternating 
current. It is further advantagMUS to provide the 
ind notion furnace with side chambers in whioh the 
reaotions can more readily take piaoe.->R. fi. H. 


XIL--FATTY OILS, FATS, WAXfiS, 

AND SOAPS. 

{Continued from page 486.) 

English Patent. 

Oil and. fatty matter a from aubatancea ; Extraction of — — 
E. Ridgill, Sheffield. Eng. Pat. 16,231, July 26, 1905. 
The substances to be extracted arc packed in a vessel 
provided with a central vertical ))erforated pipe and a 
perforated coil through whioh steam can be blown. 
The solvent is passed through the material into another 
vessel provided with steam pipes. To recover the solvent, 
stoam is passed into both the vessels, which are (connected 
to concentric coils cooled by water. The steam distillate 
is collected in a well, where the solvent separates out. 

— F. Shdn, 

United States Patent. 

Candle mate.riala ; Froceaa for manufacture of . 

J. Glatz, Brooklyn. U.S. Pat. 819.046, May 1, 1906. 
Fats or fatty acids are treated with ammonia under a 
resBuro of iO — 60 atmospheres for a period of 2 — 20 
ours at temperatures ranging between 150° and 260° C. 

-~J. F. B. 


X1II.~-PI6MENTS, PAINTS; RESINS, 
VARNISHES ; INDIA-RUBBER, Ete. 

{Continued from page 487.) 

(/l.)-PIGMENTS, PAINTS. 

English Patents. 

ArUiimmial aubatancea uaed for painting and other pur- 

poaea ; Proevsaea for the prefxiration of ana the 

producta thereof. E. Chatillon, Brioudo, France. Eng. 
Pat. 9017, April 28, 1906. 

See Fr. Pal. 353.565 of 1905 ; this J., 1905, 1023.— T.F.B. 

Antimony ; Process for the preparation of products of 

for jxiinting ami other piirpoaea, E. Chatillon, 

Brioude, France. Eng. Pat. 9017a, April 28, 1905. 

See Fr. Pat. 353,605 of 1906 ; this J., 1906, 1023.— T.F.B. 

United States Patent. 

Lake [from azo dyestuff] and proceaa of making same ; 

Violet colour . R, Kirohhotf, Gross- Lichtorfolde, 

and L. Kerkovius, Friodonau, Assignors to Aot.-Ges. 
i Anilinfabr., Berlin. U.S. Pat. 820,062, May 8, 1906. 
See Eng. Pat. 16,170 of 1905 ; this J., 1906, 326.— T.F.B. 

French Patents. 

Lakes from sulphide dyeatuffa ; Process for producing 

fast . L. Caasella und Co. Fr. Pat. 300,826. 

March 13, 1905. 

Sulphide dyostutfs may be employed, in the form of 
their sulphite compounds, for the production of lakes 
in the usual way, by precipitation with a metallic salt. 
For example, 40 kilos, of a 25 per cent, paste of the 
dyestuff is dissolved in 600 litres of a 1 per cent, solution 
of sodium sulphite, 100 kilos, of barium sulphate (or other 
vehicle) and 6 kilos, of calcined sodium carbonate are 
then added, and the dyestuff is precipitated by adding 
a solution of 20 kilos, of barium onloride. — T. F. B 

Silicon monoxide [pigment] ; Production of H. N. 

Potter. Fr. Pat. 360,875, Deo. 1905. Under Int. 
Conv., Deo. 30, 1904. 

Sii Eng. Pat. ^788 of 1905| thii J., 1906, 434— T.F.B. 
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(J5.HEBSINS. VARNISHES. 

Pine evUivation and turpentine production in Franect 
Rueeia, Greece and the united States. 

The issue of the “ Board of Trade Journal ” for May 24, 
1906, contains an article of the above title, prepared from 
reports received from H.M. representatives in the countries 
named. The Journal in cmestion can be procured from 
Messrs. Wyman and Sons, Fetter lane, E.C., price Id. 

Enoush Patent. 

Wood tars and resin oils ; Distillation and oxidation of 

. H. Noerdlinger. Eng. Pat. 8590a, Sept. 15, 

1905. HI., page 529. 

(C)~INDIA RUBBER, &c. 

Rubbers from Sierra Leone. Bull. Imp. Inst., 1900, 4, 
» 29--31. 

The three varieties of rubber examined bad been collected 
in the Panguma district of the Protectorate and are known 
to the natives as Jenje, Gbogboi and Njawa respectively. 
The vine yielding Jenje rubber is closely related to 
Landolphia owariensia, though its identity could not be 
definitely ascertained from the specimens received. 
Gbof?boi rubber is derived from the tree Funtumia 
elastica, the West African rubber tree, the existence of 
which in Sierra Leone is a point of considerable 
importance. The plant yielding Njawa rubber is 
described as a vine, known os Sagba, but its identity is 
uncertain. The rubbers gave the following results on 
nnalysis, the figures expressing percentages on the dry 
material ; — 



Jenje 

Obogboi j 

Njawa 


Rubber. 

Rubber. 

1 

Rubber. 

Caoutchouc 

88>6 

82-0 

78*8 

Resin 

0-0 

4*4 

22*1 

Albuminoid matter 

2-1 

2*5 

8*0 

Vegetable impurity 

8*8 

11*1 

1*1 

Ash 

2*04 

2*40 

0*42 

Moisture in original sample 

8-2 

2*1 

8*6 

EiasUcity 

good 

good 

poor 


— W. P. S. 


Carbon dioxide ; Diffusion of th rough caoutchouc. 

Gninmach, Woch. f. Brau., 1900, 28, 220—227. 
The author has studied the rate of diffusion of carhon 
dioxide through membranes of caoutchouc, ranging from 
(>•16 to 2*4 mm. in thickness. He found that the rate of 
diffusion decreased considerably in the course of sovoral 
days. For instancic, a plate of caoutchouc 44 sq. cm. 
in area and 0*0 mm. in thioknoss, which passed on the first 
day 0*021 c.c. of carbon dioxide per hour, passotl only 
0*003 o.c, per hour on the seventh day. With membranes 
of different thicknesses the rate of diffusion does not 
decrease in proportion to the increase of tiro thickness. The 
ouality of the rubber, whether grey or red vulcanised, 
aoes not appear to have any appreciable influence. The 
diffusion of carbon dioxide through rubber tubes and 
joints, when small quantities of the gas have to be 
determined, is not negligible. Apparatus used for the 
study of the respiration of grain should have glass con- 
nections, The flasks in which the grain is stored for the 
subsequent determination of the carbon dioxide produced 
by respiration should not be closed by rubber corks, but 
tnould be sealed by fusion. --J, F. B. 

United States Patents. 

Vulcanistd material ,and process for making same. 
F. Ephraim, San Francisco. U.S. Pat. 819,629, May 1, 
1906. 

Plants ooiitaii)m|( rubber or similar gum are crushed 
and pulverised without separating the fibrous portions 
of the plants ; a vuleanising substance is mixed with the 
powdered plant and the m&tore is then vuleanised. 

*-J. P. B. 


WhaM>one or rubber substitutes ? Process for prodmii^ 

. W. Polatsik, Aiiignor to J. L. Bloom. 

Pat. 820,816, May 8, 1906. XIV., page 648. 


XIV.-^TANNIN6, LEATHER, GLUE, B1Z& 

{Continued from page 488.) 

Barbatimao bark ; F!oies on . J. Paessler. CoUe*' 

gium, 1906, 135—140; 142—145. 

The Barbatimao tree grows in Brazil and other parte of 
South America. The oldest trees attain a height of from 
18 to 30 ft. with a diameter of from 8 to 12 ins. The bark 
is rich in tannin, yielding about 27 per cent, of tannin- 
substances and only 4 per cent, of soluble non-tannins. 
It has about the same tanning strength as valonia (28 per 
cent, of tannin) and a much higher one than quebracho 
(19 cent, of tannin). The leaves end fruit are also 
rich in tannin, the former containing about 7 per cent, 
of tannin and 8 i^er cent, of non-tannina. 

Calf skins tanned with this bark show a viery bright 
colour, are soft and smooth- grained and take £it anth 
ease. A very bright and even colour is also produced 
on sole leather, and the tanned material hae a nhe greto 
and is firm and pliable.— H. Bn. 

Eutannin. H. Thoms. Sixth Int. Cong. nppl. Ghem. 

Z. angow. Chem., 1906, 19, 804. 

The author has examined a preparation brought on the 
marlcet, in admixture with milk sugar, under the namo 
of “ eutannin.” The purified substance molts at alN>ut 
234"^ 0. with decomposition ; it is readily soluUe in 
alcohol and in hot water, sparingly soluble in ether and, 
cold water, it crystallises in small needles, reddens litmus 
and is dextro-rotatory. The manufacturers claim tl»t 
“ eutannin,” when heated with water at 100® 0. in closed 
vessel'^, is resolved almost quantitatively into taniuo acid* 
The author, however, fails to confirm this statement and 
finds that “ eutannin,’* merely converted 

into its hydrate, C2cH2i02o. on heating with water. He 
also finds that ** eutannin^’ is hydroly^ by caustic soda 
with the production mainly of gallic* acid, together wlttl 
dextrose and other bodies. Judging from the behaviour 
of the body, the author does not think that the dextrose 
is present in “ eutannin ” in the form of a gluooside. 
He suggests that, the “ eutannin ” molecule is formed by 
the condensation of three gallic acid residues wi^ one 
another, one of them being also condensed with the 
anhvdnde of hexahydroxyhexahydrobenzenecarboxyllc 
acid. On treatment with water the anhydride is 
hydrated, and when the eutannin is hydrelysed by sodium 
hydroxide solution it is split up into 3 mols. of gallic acid, 
1 mol. of hexahydroxyhexahydrobenzene and carbon 
dioxide. The hyJro-aromatic product then undorgoei 
isomerisation into dextrose. According to the author* 
“ eutannin ” is identical with the chebulio acid obtainM 
from myrobolans. — J. F. B. 

Tanning effect of various tanning materials ; Comparative 

tests of the , V. Bogh. Collegium, 1906, 128*- 

132; 134—136. 

This work is an extension of that of Youl and Qriffithi 
who investigated the tanning effect given by single tanning 
materials, whereas the author deals with mixtures as weH 
as with single materials. 

An unmtered quebracho-wood infusion was found 
to have a much liigher " wsight-dving ’* property than 
that of one which had been filtered. Tne order in which 
various individual tanning materials may be arranged 
as regards weight-giving capacity is as follows, atamng 
with the best : — Quebracho, biren bark {Betukt oflkl), OM 
bark and finally pine bark (Pictin exce/ao). — H. Bb» 

Sole leather ; Adtdtcration of American - — » J, Gordon 
Parker, A. Turnbull and Committee, Manohe«t<ur» 
Liverpool and District Tanners’ Federation Year Bobki 
1906,24—27* 

A SEBUM of onalyMs was made with the obieet of aeM 
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tuning tho cause of deterioration in the wearing and 
water-resisting properties of American sole leather. The 
18 samples talien represent the mneral run of American 
imported leather, and not speciaUy selected cases. After 
tnaKing allowance for natural saccharine matter which is 
present to a small and varying extent in all tanning 
materials, it was found that the leathers contained from 
3*21 — 30*10 per cent, of weighting matters, consisting 
of magnesium sulphate, glucose, and in one case of sodium 
sulphate. 

The best specimen of leather contained 3*21 per cent, of 
crude glucose only, whilst the worst contained 21*90 per 
cent, of crude glucose, 2*99 per cent of magnesium 
aulphatti, 4*42 jier cent, of sodium sulphate, and 0*70 per 
cent, of Sodium chloride. 

The average total weighting matter amounted to 10*16 
per cent, consisting of 2*0.3 per cent, of magnesium 
sulphate, and 7*84 |;x‘r (jcni. of crude glucose. I’ho amount 
of soluble matter washed out by coTil water ranged from 
18*42 per cent, to 33*20 per cent. — H. Br. 

Leather ; W ater^rcaiding qualities of modern sole . 

J. Gordon Parker. Manchester, Liverpool and District 
Tanners’ Federation Year Book, 1906, 62. 

A HtTMBBR of samples of sole leather, of various qualities, 
were aubiected to the pressure of a column of water 
12 ins. high and 2 ins. in diamel-er, and the time not4‘d 
when the water penetrated through the leather, damping 
it evenly throughout. Aiu)ther test was that of hanging 
strips of leatlier of equal lengths with one end dipping into 
water, and noting how much of the leather alxive tW water 
was made damp at the end of 12 hours. It was ff>und in 
these experiments, that leather produced by the old 
method or oak bark tanning, wherein longer time was given 
than at present, was far more water-resisting than that 
tanned by more rapid methods. — H. Br. 

Blackwattle bark trade of Natal. Board of Tr. J., Mav 24, 
1906. ; 

Thm quantity of blackwattle bark exported in 1905 was 
17,513 tons, of a declared value of 102,666/., as against 
16,819 tons of a declared value of 92,911/ for the year 
1904. At the Imginning of the year 1906, the mallet 
bark competition practically upset the European markets. 
About tons of this article, which is derived from I 

the eucali/ptuft occidentalism a tree growing in the virgin j 
forests of Western Australia, were imported into t 
Hamburg the chief centre of the European markets, | 
for tanning material in gonoral and wattle barkinparticu- [ 
lar. As the Natal wattle industry is dependent upon 
the Hamburg market to the extent of about four- tilths 
of the export, it is not surprising that, in consequence of the 
mallet bark competition, prices for Natal blackwattle 
bark recoded. [T.K.j 

Falonia ; Determination of extraneous matter in . 

A. TurnbiUl. XXIII., page 563. 

English Patents. 

Ilidst ; Process of treating . F. J. Oakes, New Y^ork, 

Eng. Pat. 24,488, Nov. 27, 1905. Under Int. Conv., 
Dec. 12. 1904. 

U.S. Pat. 798,293 of 1906; this J„ 1905, 1023.— T. F. B. 

Oluc : Process hr the purification of . W. Sadikoff, 

8t. PetersDurg. Eng. l^at. 24,084, Dec. 1, 1906. 

Fr. Pat. 366,849 of 1905 ; this J., 1900, 83.— T. F. B, 
Unitbi) States Patent. 

WhaUhone or rMer substitutes; Process for producing 

, W. Polatmk, Assignor to J. L. Bloom, Chicago, 

n. U.S. Pat. 820,315. May 8, 1906. 

AiriHAL waste ** (100 parte) is immersed for about 48 
bottit in a bath oomposea of ^ parte of water and 4 parte 
cii acetate of lime, in order to remove fattv mattws. 

It k then treated for a furtlker 48 houn^ a Wh of 80 


parte of water, 2 parte of strontium chloride, and 1 part 
of iron sulphate, and is afterwards stretched over boanis, 
and dried whilst under compression. — A. 8* 

French Patent. 

Keratin [Aorw, hair, <f>c.] ; Treatment of . [peniering 

sdvhlt.] J. Hofmeier. Fr. Pat. 360,895, Deo. 23, 1006. 
One hundred kilos, of horn scraps, hair, Ac., are treated 
for 10 days at the ordinary temiierature with 200 kilos, 
of 15 per cent, hydrochloric acid. The acid is then drawn 
off, and the residue, after washing with water, treated with 
100 kilos, of 6 per cent, sodium hydroxide solution. At 
the end of 24 hours, an a(j[ueou8 solution of 2 kilos, of 
potassium jiermanganate is a^dod, and the mixture 
allowed to stand for a further 12 hours. The residue is 
then washed and subjected to a pressure of 400 atmospheres. 
All alternative method is to pass carbon dioxide into the 
alkali solution, decant and evaporate the solution. The 
product is finally clarified by means of hydrogen peroxide 
or permanganate, and may be used in place of casein 
for a variety of purposes. — W. P. S. 


XV.— MANURES, Etc. 

{Continued from page 488.) 

Beetroots ; Manuring of . A. Kaiisek. Z. f. Zuok- 

erind. Bohmen, 1906, 80, 339 — 351. 

A GREAT atlvantago is to bo derived by manuring the 
growing bi‘et crop in the field during the vegetative 
period by the suitable application of stable drainings and 
similar liquid sewage. The liquid should be brought 
to the fields in large tanks aiuf tlistribuied in a special 
manner by sprinkling evenly between the rows of oeets, 
but not on the plants themselves. This is done by 
a small iron tank mounted on a pair ot wheels and 
provided with a valve, a main pipe and throe distri- 
buting pipes, each of which can be adjusted to give three 
different ajxjcds of discharge. The tank holds about 
100 galls,, and when drawn by an ox it can cover about 6 
acres of beetroots in a day’s work, allowing for 66 re- 
fllUngs at 5 minutes each, ^fhe drainings from an average 
dung heap contain 0*2 per cent-, of soluble nitro^n, 
0*46 per cent, of pitash, and 0*08 per cent, of chlonno ; 
according to requirf*mentB, the Inpiid may be fortified 
by nitrate or by potash, ^oper measures must be taken 
to collect all the drainage of the farm in underground 
pits, solid faecal matters can be lu^uefied bv the addition 
of quicklime and dilute sulphuric acid. Manuring with 
liquid sewage of this kind is equivalent to the application 
of nitrate ; the beets absorb the whole of the fertilising 
matters rapiiUy, and yu>ld an immediate return in the form 
of improved quality and quantity. The utilisation of 
these liquids is very important for European agriculture, 
since the available mineral supplies of nitrates are rapidly 
becoming exhausted. — J. F. B. 

Nitrogen ; Assimilation of elementary by azoiobacter 

and radiobacter. J. Stoklasa. 6th Int. Cong. Apph 
Chom. ; Z. angew. Chein., 1906, 19, 803. 

Azotfibacter chroococcum has a greater power of assimi- 
lating atmospheric nitrogen than any species yet studied. 
The culture media may contain either mannitol or dextrose. 
In the latter case, it is always necessary to odd a little 
chalk. The author is unable to confirm Boijerinok’s 
statements that radiobacter has any appreciable power 
of assimilating atmospheric nitrogen," and that azotwacter 
in co-operation with radiobacter has a greater assimilatiag 
power then in pure cultures ; in fact, the fixation 
of nitrogen was less in the mixed cultures. Radidbatster 
is a powerful denitrating organism ; it reduced 70 — 79 per 
cent, of the total nitro^n offered to it in the form of 
nitric acid to the state of free nitrogen, nitrous acid being 
an intermediate stage, and it fixed 10—18 per cent, of tbe 
totid nitrogen (as nitrio acid) in the form of organio 
bodies, ohiefiy nueleo-proteids. The authm^ has studied 
the quantities of carbon dioxide evolved by taspiratioa 
of atotebacter during the aaeimilatory prooess. The 








mateft ititeyiii>to of 4Nw|iirtild<m took lAaoe botweoa the 
4th adod lOtn days. The average quantity of oarbon 
dioxide produced by I grm. of oae^ootor dry substance 
in 24 hours was 1*27 grms., which is a higher proportion 
than with any of the other species ; B. Hartkbi ^ve only 
0*6 OTm. of carbon dioxide per grm., and Olostridium 
gdannoBum only 0*48 grm. under the same conditions. 
AtoldbwAiT, when grown in mannitol or dextrose media, 
produces alcohol, lactic, acetic, butyric and formic acids, 
the gaseous products being oarbon dioxide and hydrogen; 
a large portion of the latter gas is oxidised in the nascent 
state. The process of assimilation of elementary nitrogen 
by azotobactur appears to be related to the respiratory 
process, and, in all probability, to the production of 
hydrogen by the bacterium. — X F. B. 


, German Patents. 

Manure from peat and the like : Process for the manu- 
facture of a . H. S. Gordes, jun. Ger. Pat. 

165,976, Jan. 17, 1902. 

Humus substanoos, such as peat and the like, are treated 
with alkali according to known nieihods, then mixed in 
tlie moist condition witli alkali silicates or phosphates, or 
both, and the mixture dried and ground. — A. S. 

Humus suh stances : Process for rendering soluble. 

H. 8. Gerdos, jun. Ger. Pat. 165,228, Feb. 12, 1904. 

■Thb humus substemoBS without addition of organic 
nitrogenous matter, are treated m the moist condition 
with alkalis or alkali carbonates or with secondary alkali 
phosphates, espt'oially disodium phosphate. The moss 
18 formed into heaps, after mixing, if desired, with silicates 
-or phosphates, or both, and the heaps are turned over 
Jievoral times and allowed to remain until putrefaction 
takes place. The material is finally dried and ground. 


XVL~SUGAR» STARCH, GUM, Etc. 

Maple sugar Musiri^ ; Tl^ . U.S.A. Dept, of 

Agric., Bull. 59 ; through Bull. Imp. Inst., 1906, 4 , 
52—55. 

The demand for maple sugar, as an article of luxury, is 
4Baid to be increasing every year, but the competition of 
cane and beet sugar, bad seasons, attacks on the trees 
by the maple worm, and destniotioii of the forests by 
lumbermen, have caused a great sliriiikage in the producing 
urea. Considerable adulteration with glucose is also said 
to have boon tx'rpetrated by the mixers. The output in 
the year 1900 was 11,928,770 lbs., almost one-third less 
than in the year 1850. The sugar maple {Acer sacA^haruvi) 
and the black maple {A. saccharum nigruvi) furnish the best 
eugar ; a similar saccharine sap is yielded by three other 
American maples of leas importance, the red, silver and 
Oregon s^oies {A. rubrum, A. saccharinum and A. 
macrophyllum). ~W. P. 8. 

Bugar-heet ; The enzymes of the . J. Stoklasa. 6th 

Int. Congr. appl. Chem. Chera.-Zoit., 1906, 80, 422. 

The author hae isolated from the lieetroot enzymes 
characterised as oxydases, Invertaso and glycolytic 
enzymes. The glycolytic enzymes are to be regarded 
M respiration enzymes and they are secreted by the 
living protoplasm both in the normal and in the anaerobic 
respiration of the beetroot. They set up alcoholic 
fermentation in dextrose solutions, lu presence of 
ealioylio acid as an antiseptic ; the fermentation frequently 
starts immediately and reaches its maximum intensity 
in 6 — 8 hours. The products of fermentation consist of 
considerable quantities of alcohol and oarbon dioxide 
together with smaller quantities of laotio and acetio acids. 
After 24 hours an evolution of hydrogen is observed, even 
with free aooess of air. The breakdown of the carbo- 
hydrates mbably takes place with the poduct^on of laotio 
add, aleohol and oarbon dioxide, but in presenoe of air, 
aootio acid is always produced. T{ie formation of formic 
add haa also been ow«rred ; this odd is prdiably the 
•otiroe af the hydrogen, which is evolved together with 


carbon dioxide. The hydrogen, which is the end produ^ ol 
the breakdown of the osebohydrates is, to a large extent, 
oxidised in the nascent condition with formation of water* 
It is noasible that this nascent hydrogen in the ohloro* 
phyll- beari^ eells days a part in the assimilation of oarbon 
dioxide with production of formaldehyde and water. 
The enzymes of a glycolytic character present in the sugar- 
beet are enumerated os follows : — Lootolose (Buchner's 
lactacidasc), which splits up the hexoses iuto laotio acid ; 
alcoholase, which brings about alcoholic fermentation; 
acetolos© (Buchner’s gluoacetase) which causes the forma- 
tion of acetic acid, and forrailos© which produces formic 
acid.-J. F. B. 


Dextrose and levulose ; Influence of dilution and the 

presence of other sugars on the osazone test for . H, 

C. Sherman and U. H. Williams. J. Amer, Chem. Soo., 
1906. 28. 629—032. 

It is shown that in pure dextrose solutions, when tested 
at constant volume with lixed amounts of phenyl- 
hydrazine hydrochloride and sodium acetate, the time 
required for the precipitation of the osazone varies with the 
quantity of dextrose present, and is nearly constant for 
any given dilution. Pure levulose solutions exhibit 
similar variations with concentration, but always yield 
a precipitate of osazone in about one-tliird the time required 
by the same amount of dextrose. From invert sugar 
solutions the osazone peoipitates almost as rapidly as 
from levulose solutions of the same concentration. The 
presence of 1 per cent, of sucrose considerably shortens 
the time required for the precipitation of osazone from 
dilute (about 0-1 per cent.) dextrose solutions, but its 
oflfect 18 scarcely noticeable in levulose solutions. The 
precipitation is affected only slightly by the presenoe of 
raffinose. Maltose retards the pieoipitation of the osazone 
from dextrose solutions, and interferes less seriously in 
the case of levulose solutions ; lactose influenoes the test 
in a similar manner to maltose, but to a greater degree. 
In ©very test., the same quantities of reagents were 
employed, viz., 0*4 grm. of phenyl hydrazine, 0*6 grnL of 
sodium acetate and 4 o.c. of water, the only variable 
factor being the amount of sugar or sugars present. 

-W. P. 8, 

Rhodeitol, E. Votooek and J. Bulir. Z. f. ZuCkerind. 

Bohmen, 1906, 88, 332—339. 

The methyl -pentose “rhodeose” is obtained from the 
glucosido oonvolvulin, or by the less expensive method of 
digesting jalap resin with warm bar 3 rta water and hydrolys- 
ing the extract by sulphuric acid. Rhodeose is reduced very 
slowly by sodium amalgam in acid liquids, but the 
redu('.tiou may be accelerated by maintaining an alkaline 
reaction not exceeding 0*6 nor cent, of caustic soda. The 
product, rhodeitol, or 3 rBtaUise 8 from alcohol in white 
plates with a silky lustre melting at 153’6^ C. In aqueous 
solution it has a specific rotatory power of L«li)= — I '45® j 
or in a 10 per cent, borax solution, falD=“ — 4m®. Its solu- 
bility in 96 pr cent, alcohol at 18*5® C. is 0’39l grm. per 
100 c.c. When oxidised by bromine in presence of 
sodium carbonate or by nitric acid, rhodeitol yields rhodeo- 
kotose, no aldose sugar being formed. Rhodeitol is not 
oxidised by the sorbose bacterium (compare Bertrand, this 
J., 1905, 144) ; consequently, since this bacterium oxidises 
only those polyhydric alcohols of a certain stereochemical 
type, it is concluded that the oouffguration of rhodeose 
may be represented by the formula, 

CHO.HCOH.OHCH.(GHOH)2.0H8 
or its image. Rhodeose is the optical antipodes of fuoose; 
when a nUxture of the two sugars is reduced by sodium 
^algam, an inactive alcohol, r-rhodeitol (=Bf-fuoitol)( 
is produced whiph melts at 108® 0 ., and is therefore a 
true racemic compound. — J. P. B. 

TrMlou ; DeUrmination of in trehah. P. Harang* 

J. Phaxm. Chim., 1906, 88, 471-478. 

The biooheodoal method for the determination of tmhalosB 
by means of the ferment trehalaae obtained from eol* 
tavoftions of AttpergMui nigar (thia J., 1906, 68) has been 
ap^ied to the oetermination ox that hexose ih its mrigiaal 




660 


cx. xvTL^msmma. vmn spnim ^ 


80 tiK)e« trebala, the ooooona of iMrinua nidifimna (a 
ipeoioB of beetle). Thi^ authentio samplee gave 
leepeotively 30*48, 27*16 and 28*48 per cent, of trehwoee 
oalonlated on the dry material, a larj^r amount than that 
found by other investigators employing different methods. 

— J. 0. B. 

Beairoota ; Manuring of . A. Kausek. 

XV., page 548. 


United States Patent. 

Sugar machine, 0. B. Barth, loveland. Col. U.S. Pat, 
810,260, Jan. 16, 1906. 


6 


The apparatus consists of a cylindrical drum placed in 
a verticol position, and having an inner pt^rforated 
cylindrioal wall at a short distance from the outer solid 
wall. The annular jacket thus formed aroimd the inner 
perforated cylinder is divided by a horizontal partition 
mto upper ^d lower compartments. At the centre of 
the dnim there is a revolving, hollow, perforated drum, 
11 (see Pig.), which carries on its outer surface a spiral 
wing, 12, wWoh scrapes the inner perforated wall of the 
containing drum. The sugar is fed into the annular space 
between the two perforated walls, and is carried down- 
wards by the spiral wing. The central perforated drum 
is also divided horizontally into two compartments. 
Steam is fed into the upper compartment of this drum 
through the pip^, 21, and “ blue water ” is fed into the lower 
compartment trough the pipe, 9. The outermost jacket 
of tne drum is connected in both compartments with 
TMUpm pipes, 6. The syrup is sucked into the jacketed 
apace under the t^tion of the vacuum, whilst the purified 
sugar is discharged at the bottom^thioagh a valve plate, 
1$.-— J. F*'B. 



xvu.--BiiBwmo, wooB, St. 

{Continued from page 491.) 

Hydrogen peroxide in vudt awtlyaia; The diaatatio cata^ 

lyaia of . H. von Loer. J. Inst. Brewing, 1^, 

fa, 313—338. 

In order to determine the catalytic power of malt, 3 gnns. 
of the very finely around sample are placed in an &len« 
meyer flask fitted with a lateral tube. The flask is 
clamped in an inclined position with the meal in the upper 
part of the bottom, and 25 c.o. of a solution oontainmg 
3*4 per cent, of hydrogen peroxide are introduced in such 
a manner that contact with the malt is avoided. The 
flask is then closed, the side-tube is connected with a 
Hempel burette, and the zero is adjusted. The time is 
noted, the contents of the flask are mixed by agitation for 
10 seconds, and the volume of gas liberated in five minutes 
is noted. This volume is taken as a measure of the catalytic 
power of the malt, Tlio hydrogen peroxide solution 
must be free from acid, and should be freshly prepared 
every day, being standardised by permanganate. The 
fineness of grinding and the temperature have a great 
influence on the results ; the apparatus containing the 
reagents should be warmed to C. in a water- bath 
before mixing. The catalytic activity of barley differs 
from that of malt in the fact that the volumes of oxygen 
evolved in the periods after the first five minutes, decrease 
far more rapidly in the case of molt than in that of barley, 
».s., the malt catalase is more rapidly destroyed by the 
hydrogi'n ^roxide than barley-catalase. The catalytic 
activity of barley increases during germination and decreases 
during the kilning of the malt. During kilning it under- 
goes two sudden falls, one during the drying of the green 
malt, in the first 24 hours, and another during the final 
curing. There is a continued production of catalase 
during the first 24 hours of kilning, but the net result is 
a loss during that stage. The catalytic activity of an 
infusion follows the same variations as that of the grain^ 
except in the cose of raw barley and kilned molt, which 
only yield a small proportion of their catalase to an 
infusion. Catalytic activity gcnorally runs parallel to 
diastatic activity ; certain divergencies, however, occur, 
some of which are referable to the fact that diastatic 
activity Is determined in infusions and catalytic activity 
in the powdered grain ; thus steeliness would lower the 
diastatic activity of an infusion owing to imprfect 
extraction of the diastase present. In very olcf maltl 
the catalytic activity may have disappeared whilst a 
certain amount of diastatic activity is retained ; the 
two are not identical. Catalytic activities, as determined 
in the above manner, may be divided into : J^w, 1 — 38 ; 
medium, 39 — 72 ; and high, above 72. If the rotatory- 
powers of the standard wort be classified as : Low, 
[a]D below 116'’, and hijjh, [a]© above 120'’, the malts 
can l»e classifitid according to the indications of their 
catahd-ic activities and the rotatory powers. Generally, 
in normal coses, a high catalytic activity oorresponds 
with a low rotatory tiower of the wort and with highly 
attenuated beers. When the results of both deter- 
minations are reconcilable, the conclusion as to the 
probable attenuation of the beer is confirmed. When 
the results are contradictory, it is host to trust to that 
for the catalytic activity, except in those oases whore 
the rotatory power is too high in comparison with the 
catalytic activity. A high catalytic activity and a high 
specific rotatory power would indicate inferior modification 
of the malt, since the diastase would be present in large 
quantities, but not readily available in an ordinary infusion. 
A low catalytic activity ooourring with a low specifio 
rotatory power would indicate a large percentage of ready 
formed sugars or great friability of the malt.— J. F. B. 

Yeaata ; Top- fermentation and hoUom-ftrmentation .-r-. 

Studies on variation and heredity. E. 0. Hansen. 

Cent. Bakt. (Abth. 2). 1906, 16; Wooh. i Bran. 

1906,28,220—221. 

The question of the change of type from bottom* 
fermentation to top-fermentation yeast and vke-wraa 
ha# frequently been raised, and various isifiated oaaee 
have he&a recorded, but without any satisCaotecy 
exmaoation. The author hae made eocpeiinieati with 





9k bottttm-^nnentatiflsi yoatt* 8aeehiromife>$9 iuthi4ai^$ 
(B, dUp9oim» /r»)t by a tfaoa of yanMt in % thin 
layer n beer wort and storing tne oultnres at a temperature 
of 0*5*^ C. for three to five months. At the ena of that 
time sowings were made from the product, with the 
result that both the first and all the subsequent sub- 
•oultures were found to have a pronounoed top-fermentation 
character. This circumstance was explained in the 
followhog experiments. It was found on analysis that 
the ori^nal yeast could be split up into two portions, 
one consisting wholly of cells of nottom-fermentation 
type, and the other wholly of cells of top-fermentation 
ty^. When the cells of both types were treated separately 
at a low temperature, as described above, the bottom - 
fermentation cells did not multiply at 0*6° C., whereas 
the top-fermentation cells showed a considerable repro- 
duction at that temperature. In sub-cultivations of the 
treated cells, it was found that the type had been pre- 
served absolutely unchanged both in the treated cells 
themselves and in their descendants. Thus in the original 
experiment, the action of the low temperature had not 
really brought about a change of type, but had only 
caused a selective multiplication of the t^-fermentation 
cells originally present. The wine yeast S. Johannisbtrg 
//., generally regarded as a bottom-fermentation yeast, 
gave similar resiuis. In the same way, on analysis, the 
top-fermentation yeast, 8. validua {8. Paatorianua 
was found to contain 3 per cent, of cells with a bottom- 
fermentation character. These cells were separated and 
treated under various conditions favouranle to top- 
fermentation for a period extending over two years, 
but neither the original cells nor their descendants could 
be induced to show any variation in typo. — J. F. B. 


Yeaate ; The aah contenta oj certain . G. Heinzel- 

mann. Jahrb. Ver. Spiritus-Fah. Peutsch.. 6, 21 — 22 ; 
Woch. f. Brau., 190fi, 28, 223. 

The author has obtained the following results from the 
analysis of the tw'o varieties of distillery yeast, race II. 
and race XII., cultivated in wort from the same brewing ; 


Uace XII. 


Water 

Dry substance 

AhIi (on the dry substance) 

Nitrogenous matter, as albumin (on the 

dry subatauoe) 

Non-nltrogeuous matter (on the dry sub- 

stauce) 

Comp<)9ltlon of the ash — 

Phosphoric acid 

Lime 

Magnesia 


per cent. 

per cent. 

70-7 

73*7 

23-3 

26*3 

9-UO 

8*18 

43*34 

50*28 

41*59 < 

46*76 

64*41 

62*72 

0*96 

0*60 

4*86 

4*79 


by produobig Urge eiurf eoae of oontxot between the 
the yeext, and oauiet the growth ol «a laoNMed 
quantity of well-nourished, active yeast. <4) Tlie amount 
of o:tygen absorbed by a nutritive solution » far in excess 
of that necessary for the fermentation. (5) By diminUb* 
ing the aeration or the oxygen content of the liquid, the 
inoreaee in the amount of yeast produced by agiiatien 
ol the solution cau be annulled. The fermentation is 
then efieoted in a shorter time and without any oon* 
siderable amount of extract being given up to the yeast* 
(6) The carbon^ dioxide produced during termentanon is 
capable of diminishing, to a slight extent, the budding 
power of the yeast, but it has no influence on the fermenta- 
tive activity of the cells, provided the latter are sulQciently 
well supplied with food. (7) If the shaking be continued 
beyond a certain limited time, the fermentative and 
buddiug powers cease, and the yeast dies. 

The paper is accompanied by a chronological list of 
publications on the subject.— T. H. P. 

Alcoholic fermenicUion toUhotU eeUa ; Action of ptroxydaH 

on . A. Bach. Ber., 1900, 89, 1664—1668. 

ScroAH solutions were submitted to the simultaneous 
action of zymase, peroxydase and hydrogen peroxide to 
ascertain whether under these conditions an oxidation of 
the carbohydrate or any of its degredatiou products takes 
place. It was found that the hydrogen peroxide is 
quantitatively converted into oxygen by the catalase 
in the yoast ; further that active peroxydase markedly 
retards tjie alcoholic fermentation, whereas peroxy- 
dase solution w'hioh has been rendered inactive by 
boiling, as also hydroma peroxide in the absence of 
peroxydase, are without any action on the fermentation. 
The presence of peroxydase and hydrogen peroxide has 
no etToct on the acidity of the fermented liquid. The 
retarding action of peroxydase as measured by the pro- 
duction of carbon dioxide during fermentation varies 
with different preparations, but is always very marked ; 
in some expenments the reduction in the amount of 
carbon dioxide produced is of the same order as the 
decrease in the power of the zymase to liberate oxygen 
from hydrogen peroxide, but when more active peroxy- 
dase preparations are used, the yeast zymase is much 
more affected than the catalase. Bearing in mind that 
yeast is one of the few organisms which do not contain 
a peroxydase, the retarding action of peroxydase on the 
phenomenon of alcoholic fermentation without cells is 
of particular interest, and it would appear that the 
splitting up of sugar into carbon dioxide and alcohol and 
the presence of a peroxydase, are incompatible.— E. F. A. 

Alcoholic fermentation without cells Fate of yeaat 

catcUaae. in . A, Bach. Ber., 1906, 89, 1669 — 

1070. 


Analyses are also given of a “ Lufthefe ” (yenst pro}ja- 
gated by aeration) and of tlie yeast crop obtained from 
a vat fermented with it. The “ Lufthefe ” showed a 
very high alhumiu-content, 00*20 per eent. on the dry 
substaueo, ))Ut in spite of this its fermentative power, 
as indicated by the volume of carbon dioxide evolved 
imder standard conditions, was very much lower than that 
of the skimmed yeast-crop wdiich contained only 50*20 
per cent, of albumin. — J. F. B. 

Yeaat t Relation a of oxijgen, and of movem ent of the 
nutrient aolution to the increase and fermenting power 

of . L. Nathan and W. Fuchs. Z. ges. Brauw., 

1900, 29, 220—234, 243—252, 282—289, 299—304, 
812—320. 

The authors give a critical account of previous publica- 
tions dealing with the influence of oxygon on the growth 
of, and fermentation by, yeast. From the results of 
their own experiments, which are very comprehensive in 
character, the following conclusions are drawn: (1) 
As was found by Buchner, an abundant supply of oxygen 
exerts no appreciable favourable influence on tlie fermenta- 
1ive[acti vity of yeast, but only stimulates the budding of the 
oells. (2) In a nutrient solution free from oxygen, a 
small amount of the latter endows the yeast with fresh 
fermentative power, but does not cause budding. (8] 
Begular motion of the liquid accelerates the fermentatloa 


PAKALt-Bi. experiments wore carried out in which z;pnaBe, 
prepared by the acetone method, was allowed eitlier to 
ferment a sugar solution or to undergo autolysis, and the 
activity of the catalase remaining in each solution was 
tested from time to time. It was found that the amount 
slowly diminishod as autolysis proceeded, whilst daring 
the sugar fermentation the process of decomposition was 
much more rapid. Dilution of the zymase increased the 
rate of destruction of the catalase in either case. 
No definite relationship could be established between the 
amount of catalase in the yoast and its fermentative 
activity. — E. F. A. 

Catalase; Influence of peroxydase on the action of — — , 
A. Bach. Ber., 1906, 89, 1670—1672. 

Altuo utiu in sugar solutions, during fermentation with 
zymase, the activity of yeast catalase falls ofl more 
rapidly in presence of active peroxydase than in that of 
the boiled enzyme, it is shown that at 30* C. vegetable 
(yeast) catalase is not harmed by prolonged contact with 
active peroxydase. In the case, however, ol animal 
catalase from ox liver an increase in the activity was at 
first observed on adding active peroxydase, though alter 
48 hours' contact there was no differenee hi the aotivil^ 
of the catalase preparations to which fresh and boilea 
peroxydase solutions had been added res^Uvely. Ko 
explanation is at present offered for the difference 
observed in the case of sugar solutionB.-— E. F. A« 
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F^rmerUtUion indwitrtes^ The preeent position of the 

British . J. Jm Baker. Pnarm. J., 1906, 76, 439 — 

442; 466—467; 406—498. 

ThB author donoribee the fermentation processes of the 
bear, spirit and cider industries of this country, discussing 
more particularly the question of pure yeast cultivated 
from a single cell in relation to tnese industries. The 
processes of isolating single cells from mixtures of yeast 
and of cultivating ine isolated colonies in the Hnnsen- 
Kilhle aseptic propagating apparatus are descriVied in 
detail. This process nas oeen successfully carried out 
in practical brewing by the author for a considerable time. 
He finds that the stock of single-cell yeast tends to become 
contaminated in brewery work after three to five 
suooessive runs. This difficulty is surmounted by taking 
regularly fresh cultures from the Hansen apparatus, 
propagating these cultures in a small tun of 259 galls, 
capacity and fortifying the slightly contaminated stock 
of pitching yeast with the contents of this tun. In 
this way the predominance of the pure culture 
yeast is assured. The pure yeast system has been 
^plied chiefly for the fermentation of mild ale worts. 
"Die obstacle which has stood in the way of the general 
adoption of pure-culiure yeast for the preparation of 
top- fermentation boors in this country nas lieen the 
difficulty of obtaining natural conditioning by secondary 
fermentation. This, nowever, docs not apply to running 
ales destined for quick consumption. In the author’s 
opinion there is no sharply-defined lino betweeii primary 
and secondary fermentation requiring the activity of two 
different types of yeast ; the process is more probably 
a continuous one. With single-cell yeast, after the violent 
primary fermentation ends, the residual yeast becomes 
for the most part quiescent. During the resting |>criod 
the hydrolytic ouzymea in the yeast cell undergo some 
modification and become active, since it has been 
observed that the fermentative energy, as measured by 
the evolution of carbon dioxide and the loss of gravity, 1 
becomes once more apparent. This recurrence of activity 
is more marked m sotno races of yeast than in othera. { 
In the whisky industry, practically nothing has been 
done in the way of applying pure single-cell yeast for the 
fermentation of the worts, although the system is fully 
established in Continental distilleries, lu view of the 
intimate dependence of the quality of the spirit on the 
volatile by-products of fi^nnentaiion, attention to the { 
selection of the most suitable races of yeast for the 
production of the more valuable amongst these by-products 
ought to yield profitable results. At present moat pot- 
still distillers ootoin their yeast from a neighbouring 
brewery. 

Lastly, the author refers to the successful use on the 
Continent of pure cultures of fine- vintage wine yeasts for 
the fermentation of cider musts. — J. F. If. i 

Hops ; Extraction of hy solvUions of various mineral 

salts, J. Heron. J. Inst. Brewing, 1906, 12, 300 — 301. 
Iw these experiments 10 gnus, of hops wore digested at the 
boiling temperature with 900 e.c. of solutions of the 
various salts containing 21 grains per gallon for one hour. 
The liquids were then made up to 1(K')5 o.c. and filtered, 
and the extracts were examined. Tlio following results 
are recorded : — 


Analysis ot 


8alt. 

Extract 
per cent. 

Colour In 
fin, cell 


colour. 

1 



CuCiil UlilLlt 

Red. 

Yellow 

Flavour. 

Sodium oWorido . . 

18 

7-2 

1-2 

6-0 

Pleasant] 

Rank 

Calcium chloride . . 

17 

6*7 

1*2 

4-5 

Sodium sulphate . . 

16 

6-8 

Iv'l 

6-6 

Potassium snJphate 

16 

— 

i — 

— 

t Harsh 

Maguesiura sulphate 

16 

6-2 

V2 

5*0 

Pleasant 

Calcium sulphate.. 
Sodium carooriate 

17 

6-5 

, 1*6 

6-0 

i^auseoua 

1ft 

10*0 

! 1-0 

ft-O 

Potassium carbonate 

18 

11*6 

2-6 

9-0 

** 

Calcium varbonato 

18 

11*2 

2-8 

8'4 ; 

1 Pleasant 

BlstUled water . , , 

20 

. 4*7 

M 

3‘6 j 





— J. 

FTiT 


Tintometer 7 The use of Lovibond^s — . J. L. Baker 
and H. F. £. Hulton. J. Inst. Brewing, 1900, 12, 
302—304. 

Thx authors have observed that when Lovibond’e 
tintometer is employed for the determination of the 
colour of worts, the results are liable to vary according 
to the position of the instrument and the manner in 
whioh the light falls upon it. When the readings ore taken 
with the opal glass reflector directly facing a window 
(north light), the results are very much lower than when 
the illumination is from behind or from the side. The 
readings with a back or side illumination correspond 
well with those taken with a front illumination when the 
top light is out off by covering over the space between 
the coll and the reflector. The above discrepancies, so 
noticeable in the case of malt worts, are not observed when 
the liquid in the cell is a mild or pale ale. The authora 
have observed that, in the case of malt worts with a front 
light, the readings are about half a degree higher when 
the malt extract is on the left-hand side of the standard 
field than when it is on the right-hand side. Caramels 
and black malt extracts are very difficult to match with 
the “ 62 ” scries glasses. When a liquid cannot be 
matched with a sin^o glass, it is desirable that one of the 
oompoimd glasses should bo as neat as possible to the 
intensity required. — J. F. B. 

Beer I Nitrogenous stihstances in . O. Miskovsky, 

Z. ges. Brauw., 1906, 29. 309—312. 

The author describes the methods ho adopts to determine 
the various nitrogen compounds in beer and gives the 
following results obtained : — 


1 


100 grms. of 

1 

1 Ulro I 

dry matter 

1 

of t)eor 1 

of beer 

1 

contaius. j 

contain. 


grma.’ 

grms. 

Total mtropun i 

o*ao« 

0-833 

Albuminoid nitrogen (according to j 



RUmpler) j 

ua88 

0-600 

Albuminoid mtrogen (according to | 



Stutter) 1 

0'U2 

0-80H 

Ammonia-nitrogen 1 

O'OlO 

0-027 

Nitrogen coagulated by magnesia . . . ! 

0-046 

0-122 

Amide-nitrogen i 

0-015 

0-041 

Amlno-acld nitrogen (according to | 



Ktanek) 

0-036 

0-097 

Xanthine-nitrogen 

0-013 

0-086 

Ohollne-nttrogpii 

0-000 

0-024 

Betaine-nitrogen 

0-004 

0-011 

Arglniuc-nltrogen 

I 0-002 

0-006 

Hlstldlnc-mtrogen 

O-UOl 

0-003 

Lyslne-nltrugen 

— 

— 

Albumins (according to RUmpler) . . 

M76 

3-185 

„ „ Stutter) 

0-700 

1-804 

Choline 

0-078 

0-211 

Betaine 

0-03.3 

0-089 

Arginine, about 

0-005 

0-015 

Histidine, about 

0-002 

0-006 

Lysine 




— T.““H. P. 


Beers : Darkening of pale . Bloisch and K.^ 

Runok. Z, ges. Brauw., ltK)6, 29, 277 — 282. 

One of the fundamental factors to whioh the darkening of 
pale beers is due is the presence of a large amount of 
calcium carbonate in the brewing water. Calcium 
sulphate, on the other hand, favours the formation of a 
pleasant greenish-yellow colour in the beer. Alkali 
carbonates also cause darkening, but these compounds 
seldom occur in browing waters. The darkening of pale 
beers may hence be obviated by the use of j^ypsum, by 
thoroughly boiling the brewing and sparge liquors, and 
also by employing a thin mash. Badly coloured and, 
especially, old hops should bo avoided. The darkening is 
strongly" aided by ai^rating the wort and maintaining it 
at a high temperature, particularly in presence of oaloium 
carbonate. Long stantog of the wort and pumping, 
especially with centrifugal or capsule pumps, also increase 
the colour owing to the aeration they effect. The employ- 
ment of deep coppers is also detrimental Iron coppers 




hKT$t in genera), no influence on the oolour of the beer, 
nor, in all probability, have oop|^ onee, and no difierenoe 
in this respect can w obaerved between fire and steam 
heating— T. H. P. 

Brandy firmented hy b«er-yeaat and caakdees ; Improve’^ 

ment of the ftawfir of . G. Heinzelmann. 

Jahrb. ver. Spirit. Fabr. Deuteoh., 6, 22; Woch. f. 
Brau., 1906, 28, 227. 

Tbs brandy obtained had an alooholio strength of 47 per 
cent., a turbid appearance and a sharp, irritating flavour, 
and was not suitable for drinking purposes. Rltration 
through charcoal or distillation from al^i did not bring 
about the desired improvement in quality. On the other 
hand, when the brandy was treated with oxidising ac^nts, 
sucih as hydrogen peroxide and subsequently distilled with 
alkali, the flavour was much improved. — J. F. B. 

Cloudy beer ; Bacteriological inveatigaiion of . M. 

Ogawa. Eiaec Saikingaku Jiho, 1904, 1, No. 2 ; Z. 

ges. Brauw., 1906, 29, 308. 

The author has examined 27 bottles of beer of six different 
kinds on the appearance of turbiditv. Along with yeast, 
he found j^uerally very common bacteria, such as the 
potato bacillus, hay bacillus, brown potato bacillus, &c. 
In only 7*4 per cent, of the beers investigated was a 
thread fungus found as the cause of the turbidity. — T. H. P 

DieliUery vxiahca ; Analyaia of jermenied . H. 

Hanow. Z. Sjiiritusind., 1906, 29, 180 — 181. 

The analysis of a fermented wash should include a micro- 
scopic examination, and determinations of the attenuation, 
ociciitv, presence or absence of diastase, alcoholic contents 
and the presence of fcrmoiitablo carbohydrates (see also 
this J., 1904, 263). The author tabulates the results of 
the analysis of 18 samples of fermented washes (potato) 
and discusses their bearing as regards the detection of the 
causes of defects. If the density of the filtered w'ash 
exceeds 1° Balling, the attenuation may be regarded as 
poor. The process of examination cousists in removing 
the alcohol by evaporation, neutralising any excessive 
acidity, adding diastase if the original wash was defective 
in tliis respect, and fermenting under favourable conditions 
with pure veost. Poor attenuations due to bad fermenta- 
tions will be accompanied by high acidities (above (bS^") ; 
the excessive acidity niav also cause a destruction of the 
diastase. Diastase may be absent even from well attenu- 
ated washes, but it is generally present in such cases. 
Under the conditions described above, even well attenu- 
ated washes will yield a further quantity of about (b3 
jw cent, of alcohol. If a larger quantity be obtained, 
the original attenuation w’ill have been poor and the fault 
will be traced either to bad fermentation, indicated by 
high acidity, or to insufficiency of diastaae in the original 
wash. If a further yield of alcohol cannot be obtained, 
and if the original attenuation was poor, the cause may be 
attributed to the presence of unfermentable matters in 
the potatoes or to the formation of such substances by 
over-steaming. 

Vinasses should not contain more than 0*1 per cent, of 
alcohol ; their acidity ranges from 0'6® to 0*9®, and their 
solid extract from 5*0 to 5*6 per cent. A high acidity 
indicates souring of the vinasses after cooling, owing to 
bacterial action. Sour or imperfectly feriuonted or 
iistilled vinasses cause diseases in cattle. It is recom- 
mended" that vinassfis for fodder should be boiled under 
pressure after distillation. — J. F. B. 

Sugar-beat ; The enzymes of the . J. Stoklasa, XVJ., 

page 549. 

Carbon dioxide ; Diffusion of through caoutchouc, 

Grunmoch. XIlIG., page 647. 

Engush Patent. 

Laetw acid ; Method for manufacturing for technical 

•^rpoaee. E. A. Mislin, Prague, and L. Lewin, Vienna. 
hag. Pat. 10,436, May 18, 1905. 

)Ba Ft. Pat. 355.620 of 1906 ; this J., 1906, 1248.— T. F. B. 


FBavon Fatsitt. 

Amylaceous materials; Treatment and fermentation of 
— by mutedinae and other ferments. E. DdearaoM. 
Ft. Pat. 301,030, August 10. 1906. 

The grain is sterilised and steeped by heating with water 
and a little acid for an hour at the boUing^mpemtuie, 
agitation being effected by the injection of ffitered air. The 
mixture is then boiled under a prirasure of 8—4 atmospheres 
in a convertor for a short time until the starch is rendered 
soluble. The mash is then pumped through a sterilised 
refrigerator, and when it is sufficiently oexfi, it paises 
into the saccharifying vessel where it is treated in the nsail 
aseptic manner with the mucedinae ferment. The saoohari* 
fying vessel is capable of holding several charges from 
convertor which are admitted in succession. This vessel 
only rcqiiires sterilising when it is first started ; It is never 
emptied completely, the residue from one charge serviim 
to mociilato the next. The development of the veost u 
effected in a similar manner in another vessel under 
aseptic conditions, and when violent fermentation hsa 
begun, the mash is discharged into wooden tuns where 
fermentation is completed under ordinary conditions. 

— J. F. B, 

German Patent. 

Crains, e.g., of maize, which have not been subjected to a 
preliminary treatment ; Process for the rapid steaming 

of for use in the spirit and pressed yeast industries* 

H. A. Hubner. Ger. Pat. 166,628, M&y 19, 1904. 

The ^ains are oliarged as rapidly os possible into a steamer 
containing boiling water, and provided with two steam* 
pipes ; the steamer is then hormotioally closed, *ud a 
strong current of steam is introduced through the lower 
steam -pipe in order to raise the pressure directly to 2 — 8 
atmospheres, after which the steaming is completed by 
gradually further raising the pressure to four atmospheres. 
According to another claim, steam under pressure is 
introduced at first, and then, after some time, the upper 
steam-pipe is closed, and the steam wliioh has collected in 
the upper part of the steamer is allowed to escape, the lower 
steam-pipe bt'ing kept open throughout the prooosa. 

-A.S. 

XVIIL— FOODS ; SANITATION; WATBB 
PURIFICATION, & DISINFECTANTS. 

(Continued from page 493). 

(.4.)— FOODS. 

Oliadin ; Optical rotation and density of alcoholic solutions 

of . W. E. Mathewson. J. Araer. Ohem. 8oc., 

1906, 28, 624—628. 

The results given show that the specific rotation of gliadin 
in 70 per cent, to 75 per cent, alcohol is practically inde* 
pendent of the gliadm ooncentration, but with 70 pee 
cent, to 80 per cent, alcohol it decreases with the increase 
of the alcohol concentration. Increase of temperature 
^tween the limits 20® — 46® C. produces a slight morease 
in the specific rotation ; a sampm of gliadin had a specifio 
lasvo-rotation at 20® C. of 91 *3® which at 46® G rose to 
93*6®, The change in specifio gravity of gliadin solutionf 
for such differences as would be met with in flour analysis 
is not large, and determinations of gliadin in flour from 
the density of the alcoholic extract, as recommended 
by Fleurent (this J., 1901, 941), cannot be made with 
any approach to accuracy.— W. P. 8. 

. English Patents. 

duien in tlte dry state; Process and apparatus for the 
production of — — . L, A. Morel, Meaux, jnrance. 
Eng. Pat. 13,948, July 6, 1906. Under Int Oonv., 
July 6, 1904. 

See Ft. Pat. 344,631 of 1904 ; this J., 1904» 1232.— T. F, B. 

w 0 . 
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Wlour or grain ; TreatmeiU of — — md apparatui therefor, 
H. H. l4tke, London^ Prom Nordvke and Marmon Co., 
IxMlianapolk^ Ind., U.S.A. Eng. Pat. 29,391. Nov. 14. 
1905. 

Sek Fr. Pat. 359,771 of 1906 ; this J., 1906. 492.— T.P.B. 

Alimenta^, medicinal or like mibaiancea ; Production of 

protective or preeervalive coatings or casings for . 

E. Donard and H. Lablx';, Paris. Eng. Pat. 1474, 
Jan. 19, 1906. Under Int. Conv., Jan. 26, 1905. 

See addition of Jan. 25, 1906, to Fr. Pat. 320,027 of 
1902 ; this J.. 1905, 863.— T.F.B. 

Separators ; Centrifugal liquid . G. de Laval, 

and E. E. F. Fagerstrom, Stockholm, Sweden. Eng. 
Pat. 6859, March 10, 1900. 



The claim is for the introduction of a horizontal plat^e, e, 
disposed below the conical diviHion plate, h, but not extend- 
ing as far os the latter, for the purpose of preventing 
the milk which is fed down the central pipe, a, and flows 
out of the openings, d, under the cone h, into the drum 
e, from mixmg with the cream which tends to c(dlect 
under the ydate, c. I'liU-s. /, passing tlirough both tlu* 
i)lates, e, and 6, aiv provided to allow the cream to ppss 
irom beneath the plate e, to the upper pnrt (.f the drum 
c, where it flows away through the cream outlet.- -\V. H. C. 


French Patents. 

Vegetables ; Preservation oj . L. Fontaine. Fr. Pat. 

300,860, March 15, 1905. 

The vegetables, such as j>eas, Iwans, &c., are immersed 
for from five to ten minutes in boiling water containing 
from ^ to 3 thousandths of their weight of sodium 
aluminate. The latU»r forms a stable green lake with the 
chlorophyll contained in the vegetables. — W. P. 8. 

Milb cream^ and analogous substances ; Process of treat- 
ing . A. T. Pfeifif. Fr. Pat. 360,654, Dec. 19. 1905. 

The fat of milk, it is stated, consists jmrtly of large, soft 
globules and partly of smaller, waxy globules, the latter 
tending to reduce the quality of the butter obtained from 
the milk or cream. In order to soften the waxy globules 
and i-emovo dissolved gases from the milk or cream, with 
a view to obtaining an improved quality of butter, the 
liquid is alternately heated to near its Iwiling point and 
then cooled, wM© kept in continuous movement, in a 
onmmt of purified air. The liquid is preferably treated 
ih thin layers, to expedite the heating and cooling, and thus 
obviate deterioration in the flavour owing to prolonged 
treatment, — H. B. 


MUh ; Process for ihs prsssrvmUonof — , for • short time, 
P, Breteau, Fr. Pat, 360,679, Doc. 19, 1906. 

The fresh milk is placed in suitable reoeptaoles and a 
slow current of an inert gas, such as carbon moxide, passed 
through it. The supply of gas is then out off, and the 
milk subjected to as low a pressure as possible. After 
repeating these operations a second time, the milk is 
heated to a temperature of about 40° C., under reduced 
pressure. Carbon dioxide is then again admitted, the 
receptacles are hermetically closed and cooled. Milk 
preserved in this manner will, it is claimed, remain fresh 
lor al)out 16 days. — W. P. S. 

Milk powder and milk products. G. A. Kammermaxm. 
Fr. Pat. 300,764, Dec. 21, 1905. 

MiI/K, either alone or mixed with cocoa, sugar, coffee, 
&c.. is evaporated at a temperature below 100° C- The 
condensed product obtained is then further dried on hot 
rollers heated to a temT)erature below 100° C., the rollers 
being so worked that when they have made a half revolu- 
tion, the film of dry milk is removed by a scraper. — W.P.S. 

Wheat ; Process for cleaning . W. R. Reid. Fr. 

Pat. 360,669, Dec. 19, 1906. 

The OTains are intimately mixed with finely powdered 
slaked lime or other substance before being subjected 
to the action of a winnowing machine, the object being to 
destroy sticky substances which cause dirt, &c., to adhere 
tenaciously to the grains. About 1 part by volume of 
lime to 400 parts of grain is a suitable quantity to employ. 

— W. P. S.‘ 

Eggs and egg-containing substances; Process of drying 

. J. H. Hatmaker. Fr. Pat. 361,117, Doc. 26, 

1905. Under Int. Conv., Jan. 2. 1905. 

See Eng. Pat. 28 of 1905 ; this J., 1906, 1319.— T.F.B. 

Albuminoid rich in nitrogen and phosphmis ; Extraction of 

an , from the marc of grajjes. G. E. Jaoquemin. 

Fr. Pat. 361,126, Doc. 28, 1905. 

The waste substance, such os the marc, stones, &c., of 
gratjes, is ground, dried, freed from oil, and then macerated 
with soft water for some rlays. The liquid portion is 
decanted, heated to a temperature of 50° C., and allowed 
to settle. The precipitate formed is collected and dried 
under reduced pressure. The residue left after the 
maceration is iiressed, mixed vdth its own weight of sand 
and 2 yier cent, of its weight of sodium carbonate, and then 
treated with boiling water acidulated with hydrochloric 
acid. Sufficient acid must be used to make tlio solution 
feebly acid m reaction. The solutii^n is concentrated, 
treated with lime water and .sodium acetate until practi- 
cally neutral, and the precipitate whicli forms collected, 
dissolved in water and purified by recrystallisation. 
The precipitate is finally dissolved iii water and added 
to the filtrate from the first prt>ci|htate. The resulting 
turbid liquid is dialysed and the residue mixed with the 
first precipitate. — W. P. S. 


(B.)~SANITATION; WATER PURIFICATION. 

Air which extinguishes flame ; Analysis of a sample oj 
. B. Blount. Analyst, 1906, 81, 144—146. 

The air in a large cold storage was found to be incapable 
of supporting combustion as it contained only 17‘6 per 
cent, ot oxygen by volume. At one part of the room was 
the shaft ot a disused well up which passed a strong current 
of air, evidently coming from some neighbouring tunnels 
where compressed air was in use. The escaping air from 
these tunnels passed through ground containing pyrites, 
which removed some oxygen, before finding a vent im the 
well-shaft. Ordinary air when kept in oontaot with the 
mud obtained from the bottom of the shaft was comj^striy 
nf 4fji W^. P* S, 






thMi two ndnntw vhmi us«d M » 1 par otnt aolutioiv It 
hM UUJa toxie effaot fkt tha dilutiana manteiad. Tatn^ 


ENQtisa Patbkt. 

Imoke ismUng from amohe funmda, eKimn^t and the 
Uhe Improved proceea for Umna — — . P. Kestoer, 
Lille, Frainoe. Eng. Pat. 964^ May 6, 1909. 

Vatbb or steam acoordinx to the temperature, is injected 
nto the smoke gases which are then passed through a 
nixmg fan. As the smoke cools, the steam condenses on 
he solid particles of soot, &o., and causes them to become 
teavier, so that they are said to bo deposited almost 
mmediately after leaving the funnel, — W. H. C. 

UiOTJU) States Patents. 

Ur for respiration ptirpoaca ; Apparatus for re-oxugenating 

exhaled . M. BambOTger, F. Bock and F. Wanz, 

Vienna. U.S. Pat. 819,704, May 1, 1906. 

IBE Eng. Pat. 9185 of 1905 ; this J., 1905, 1027.— T. F. B. 

Sewage or the like ; Screen for . F. Brunotte, Ham* 

burg, Germany. U.S. Pat. 819,720, May 8, 1906. 

;eb Eng. Pat. 11,2^1 of 1905 ; this J., 1905, 1250.— T. F. B. 

French Patent. 

Voters Process and apparatus for introducing reagents 

for the purification of . J, Overhoff. Fr. Pat, 

360,397, Fob. 22. 1905. 

The water to be purified flows from a reservoir, pieced 
lome height above the other parts of the apparatus, 
hrough a pipe into the lower part of a vessel containing 
nilk of lime. This vessel is closed and has the shape of an 
nverted cone. The water is thus saturated with calcium 
lydroxide, and arrives at the top or wider part of the 
vessel as a clear solution, which is conducted downwards 
hrough a pipe to the bottom of a cylindrical vessel, 
rhere it receives the addition of dilute sodium carbonate 
lolution. The latter is contained in a separate narrow 
•ylinder, from which it is forced into the main cylinder 
)y the pressure of water derived from the reservoir, 
^hen required, the milk of lime may bo renewed in the 
lonical vessel by cutting off the water supply and opening 
i tap at the bottom of the vessel. Part of the ooutents 
low out, reducing the pressure in the vessel. The tap 
s then closed and a fresh supply of milk of lira© drawn 
n at the top of the vessel through a tapjped pipe from a 
jmo tank. Similar means are provided lor re- filling the 
(odiurn carbonate cylinder. The supply of sodium 
carbonate solution is regulated by a tap on the pipe 
•onveying it to the main cylinder. The treated and 
settled water passes from the top of the main cylinder into 
I. collecting tank. — W, P. S. 

{C.)-DISINFECTANTS. 

Disinfecting action ; Rdaliona between chemical constUtUion 

and . H. Beohhold and P. Elirlich. Z. phjrsiol. 

Chem., 1906, 47, 173—199. Chem. Centr., 1906, 1, 
1444—1445. 

The experiments were confined to phenol and its deriva* 
bivas and allied substances, and the disinfecting action was 
studied chiefly on diphtheria bacilli, but also on other 
pathogenic bacteria (B. coli, pyocyanaeus, typhi. Strep* 
bocooci and Staphylococci). It was founu that the 
introduction of halogens (chlorine and bromine) into the 
phenol molecule, increases the disinfecting effect of the 
latter ; 1 mol. of monobromopbenoi has the same effect on 
dUphtheria bacilli as 500 mols. of phenol. The disinfecting 
power is also increased by the introduction of alkyl groups 
mto phenol or its halogen derivatives, and also by the union 
of two phenol residues, either directly or by a connecting 
^up such as CH^, OHOH, CHOCIL, CHOCgHj. The union 
of two phenol residues by a CO or pouo, or the intro* 
duotion of a COOH group into the pnenol molecule has 
an injurious effect on the disinfeoting power. The 
following new disinfectants are described : — Tetrabromo-o* 
oreaol j^vents the development of diphtheria bacilli 
at a dilution of l'.200,000* kills the organisms in less 


ohloro- and tetrabromo^dipoenoi also destroy (Upfatheiia 
baoilU in less than two minutes in 1 per oent solutiom 
and prevent their develonment at a dilution of 1:640,000. 
Hexabromodihydroxydipnenyloarbino] is praoticaUy ncm* 
poisonous: in 1 per cent solution it destroys diphtheria 
bacilli in from two to more than 10 minutes, and pievenis 
development of the bacilli at a dilution of 1:200,000. 
It has little effect on water bacteria. — A. 8. 

Diainfectanls ; Influence of organic matter on the efSoam 

of certain . M. W. BJyth. Analyst, 1906, 

160—155. 

The eimriments here recorded have partionlar regard ta 
the innuenoe which even small qimntities of organio 
matter have on the comparative germicidal values of 
disinfectants of the phenol class. The di^feotants 
dealt with are phenol, cresols, “ Izal,” “ Oyllin,'* lesoroinol 
and pyrogallol. From the results given, it is seen that 
the higher phenols suffer a great loss of efficacy when 
mixed with fat, albumin or f»oes and urine, but that the 
influence is much less in the case of phenol itself. The 
germicidal value of a disinfectant, acting on a “ naked ” 
organism gives little, if any, indication of its value in the 
presence of organic matter. In some experiments with 
worms of equal weight, it was found that the time taken to 
kill them by moans of 6 per oent. solutions was : — Phenol, 
half a minute ; cresols (ortho, meta and para), three- 
quarters of a minute ; resorcinol, 3 minutes ; pj^gallol, 
5 minutes ; “ Izal *’ and “ Cyllin ” over 10 minutes. The 
poisonous nature of phenol, resorcinol and pyrogallol 
seoras to bo docreased as hydroxyl groups are introduoed, 
and is directly proportional to the mrmioidal value. 
Taking phenol, cresols, “ Izol ” and “ C§rUin,” the germi- 
cidal value appears to be in inverse proportion to the 
poisonous nature ; but phenol and cresols, whioh lose but 
little germicidal value when mixed with milk, are highly 
toxic, whilst “ Izal and ** Cyllin ’* which lose about ^ 
per cent, of their germicidal value when mixed with milk, 
are hut little toxic. The supposition that a poisonous 
albumin- phenol is formed, the act of union killing the 
organism, is supported by the fact that, although resorcinol 
gives a copious precipitate with albumin, it suffers but 
little loss of germicidal value. It appears impossible in the 
phenol class to combine a low toxic value with a high 
germicidal value in the presence of much organic matter. 

— w. F. a 

French Patent. 

Disinfection, <fcc. ; Process and apparatus for — , and 
for the production of formaldehyae [from burnt sugar], 
E. Rouquier. Fr. Pat. 300,476, Feb. 24, 1906, 

SuQAR or other carbohydrate is heated in a metallic dish 
above which is placed a dome-shaped cover oontainUig 
several horizontw sheets of wide- meshed copper gaute, 
fitted one above the other to a contra! rod. The gases 
produced by the combustion of the sugar pass thtough 
the metallic sheets, which have a catalytic action, and 
are then allowed to enter the room, &o., to be disinfected, 
or are passed through water to form an antiseptio solution. 
Formaldehyde may be separated from the latter. Several 
forms of apparatus oonstructed on the above principle 
are desoribed. — W. P. S. 

XIX.— PAPER, PASTSBOiOU}, Bto. 

{Continued from page 494.) 

Paper and pulp mill eluents. J. H. Vogel. Papier-Zeft., 
1906, 81, 1278—1280, 1314—1316 and 1865. 

The author expresses the opinion that the effluents Irom 
paper mills ma^ as a rule be quite suitably disohiurffed 
mto a river oi moderate size, provided the suspendsd 
matters be previously removed. The organic mattens 
dissolved in these effluents ore derived from the washing 
of rags or straw and similar pulps ; they ore considerably 
diluted by the purer waters ^m the paper machine am 
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are favourably influenced from a hygienic Mint of view 
the retidues of bleaching mat^aU they contain. 
Tne effluente are not highl^r putrescible, but the dinoharm 
of any considerable quantity of fibrous matter into the 
streams is injurious to fishes and vegetation. The 
t effluents from sulphite wood-pulp mills, on the other 
hand, are very objectionable, and no satisfactory 
process exists for their purification. These liquors 
contain, in addition to the sulphur derivatives, con- 
siderable quantities of suffars which afford nutriment for 
the growth of a fungus, S^mrotUus ncUans, in the streams. 
Holer has shown that it is tlio fermentable hexose sugars, 
principally, which give rise to this growth. Numerous 
attempts have InH'n made to treat the liquors by the 
same process as is oni ployed for the bacterial purification 
of sewage, hut the sulphur oompoimds have such an 
inhibitive action on the bacteria that no purification is 
effected in the IkmIs. The author thinks, however, that 
if the liquors wore first treated for tiie precipitation of 
sulphites, and were then subjected to putrefaction in a 
septic tank with the addition of sewage, something might 
be effected by this process. Some mills dilute their 
liquorii and run the effluent continuously day and night 
into the stream ; but Hofer considers that less harm is 
done by discharging the whole of the liquors at once, 
intermittently, provided the stream is a large one, sinoo 
the fungus growths are tluTeby nourished for a shorter 
time. The so-called continuous settling arrangements 
do not remove the suspended matters so efficiently as 
sedimentation in tanks ; in these, after 12 — 15 hours, 
the liquors only contain 10 — 12 mgrms. of suspended 
matter per litre. In soda-pulp mills, only the more dilute 
washings, containing 10 per cent, of the total wastes, 
have to be discharged. In small streams these liquors 
give rise to the accumulation of algte. They should, 
nowovor, be quite amenable to treatment on the bacterial 
system ^ter a preliminary putrefaction in a septic tank, 
which would also serve for the removal of the fibrous 
matters by sediment/ation.— d. F. B. 

United States Patent. 

Strau^oard ; Process of imhing . P. Prins, 

Minneapolis, Minn. U.S. Pat. 819,505, May 1, 1906. 

Straw is chopped into slinrt lengths and placed in a closed 
boiler with quicklime in the proiiortion of 0*06 lb. per lb. of 
straw. Steam under a pressure of about five atmospheres 
is then introduced and the mixture of straw and lime is 
kept in agitation for alx)ut 3^ hours. The pulp is then 
ground up into a homogeneous mass and is beaUm, 
filtered and made into sheets in the usual way. — ,T. F. B. 

French Patents. 

Sidfhite liquors ; Preparation of strong and apparatus 

therefor. G. Tiirk. Fr. Pat, 361.071, Dec. 9, 1905. 
VII„ page 637. 

Paper pulp ; Process and apparatus for preparing . 

P, Couper. Fr. Pat. 301,005, Dec. 20, 1906. Under 
Int. Conv., Feb. 10, 1905. 

See Eng. Pat. 2774 of 1905 ; this J., 1905, 1251.— T. F. B. 

Silk ; Process for the manufacture of artificial . P. 

Germain. Fr. Pat. 300,396, Feb. 22, 1905. V,, page 632. 

CeUtdoid ; Non-inflammaMe . H. Lagueau, E J. 

Nebel and M. E. Vignes. Fr. Pat. 300,912, March 18, 
1906. 

Four ports of a supersaturated solution of magnesium 
sulphate are treated with 2*6 parts of arayl acetate, 
containing 1 part of camphor, and 1 part of nitrocellulose 
is added. The nitrocellulose dissolves and the solution 
floats on the top of the aqueous layer. Tlie whole is then 
thoroughly inooirporated together and the celluloid is 
produced in sheets under the action of heated rolls. A 
large number of other salts, capable of resisting heat and 
eirtremely soluble in water, can be employed inst^ of 
the magnesium sulphate. The celluloid obtained is 
stated to be transparent and non-inflammable.— J. F, B. 


XX.— FINS OHEiaOALS, AIJKALOIDS* 
ESSENTIAL OILS, AND EXTRACTS. 

{CorUimied from page 496.) 

Cocaine hydrochloride ; Decomposition of on keeping, 

P. Broteau. J. Pharm. Chim., 1906, 28, 474—476. 

A SPECIMEN of cocaine hydrochloride 16 voars old was 
found to have decomposed into methyl Mnzoato, free 
benzoic acid, and ©ogonine hydrochloride. This deoom* 
position is attributed to the presence of a trace of water 
in the lamellar form of crystals characterising the salt 
in the earlier years of its commercial production. The 
granular crystalline hydrochloride of the present day 
is perfectly anhydrous ; but it should be carefully pre- 
served from contact with any trace of moisture to obviate 
decomposition. — J. 0. B. 

Aconite root ; V ariahility in potency of . Chevalier 

and Bardet. Bull. gen. de Therap. (Paris), 1905, 
160, 713. Pharm. J., 1900, 76, 471. 

The amount of total alkaloids in aconite root is generally 
from 0*2 to 0-5 per cent., hut Chevalier found in a sample 
from North America, 0’378 per cent, of crystalline aconitine 
and 0*5K3 per cent, of an amorphous base having the 
m. pt. 204*5° C. and the optical rotation of japaooni- 
tine. An extract made from this root by the method 
of the Codex wouM contain 60 mgrins. of alkaloids in 
1 grrn. instead of the usual 25 mgrms. The morphological 
characters of the root agreed in every particular with 
those given in the official (Codex) description. Bardet 
states that aconite root from the Zinal Valley is much 
more toxic than that from the Vosges. — A. S. 

Lichen substances. W. Zopf. Aimalen, 1906, 846, 
82—127. 

The author gives ilesoriptions of the principal constituents 
of the following varieties of lichens. Phuojlaca chryso- 
leuca (8ra.) Zopf. ; Rhizoplaca opaca (Ach.) Zopf, ; 
Lecanora siUphurea (Hoffm.) Aoh. ; Biatora Lightfeotii 
(Sm.) /. cemmutata (Ach.) ; Biatora granulosa (Ehrh.) 
Mass. ; Blastenia Jungermanniae (Vahl) ; Cladina rangi- 
ferina (L.) Wainio ; Cladina destricta (Nyl.) ; Cl^ina 
ailvaiica (L.) Hoffm. ; Cladina sihalica (L.) Hoffm. var. 
spmnosa Florke ; llaeniaicnnma Iciplaiemum (Ach.); 
Haeniatomina porphyrium (Pers.) ; Haemaiomma coc~ 
cincum (Dicks); Parmelia MougeoUi Schaerer; Lepraria 
eandclnris Schaer. A note on rhizooarpinio acid is given, 
and a full description of diploschistesio acid. — F. Shdn. 

Terpenes and essential oils, ISth communication. Pinenc 
scries. U. Wallach. Annalen, 1906, 846, 220—247. 
PiNOCARVEOL, CioH^gOH, IS obtained by treating pinyl- 
amiuo with sodium nitrite and excess or acetic acid. It 
is a colourless liquid, boiling at 100° — 102° C. at 12 miu. ; 

sp. gr. 0*980 at 18° C. ; 1*4988 ; M, 45*62. This 

value of M (the molecular refraction) agrees with that 
calculated for an alcohol with one ethylene Unkiny. On 
oxidation Muth chromic acid, pinocarveol yields a certain 
amount of pinocarvone, CioHjiO, which is not the ketone 
corresponding to nitrosopinenc. When purified through 
the semicarbazide (ra. pt. 204° C.), pinocarvone boils at 
95° C. at 12 mm., and has the sp. gr. 0*984 at 20° C. : 

OOP 

n ==.1*6050; and M, 45*21. Both pinocarveol and 

pinocarvone give pinio acid on oxidation with perman- 
ganate. In the transformation of pinylamine into pinocar- 
veol, the double bond moves from the ring to the side- 
chain. There is every reason to believe that an optically 
active pinocarveol is present in the essential oil of 
Eucalyptus globulus (this J., 1905, 1029). The ketone 
corresponding to nitrosopihene* is carvopinone, CiqHuO, 
which is obtained in small quantities by treating nitro- 
s^inene with oxalic acid, Carvopinone boils at 94°— 
96^0. at 12 mm. and from it sm^ glistening prisms 
of a somioarbaeone are obtained, which do not melt 
below 800 ^ C. Reduction with sodium and alcohol 
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im pinoomphone Cjo^i^O. When tieeted with 
ydioiylemino, owTopinone cives e eubitenoe strongly 
Bsembling nitrfMo{iinoiie. It nitroeopinene be reduced 
rith sdno end gleoial acetic add* pinylamine and a 
Artorated ketone, pinocamphone are produced. !l^o* 
axnphone boils at 87^ 0. at 12 mm. and gives a semi< 
arbazone, m. pt. 208** C., and dibrompinooamphone, 
!ioHi^Br20, m. pt. 118°~H0® C. It is very stable 
dwaros acida Gli^inio acid oxidation produces a'pinonic 
cid, and an isomeride of camphoric acid, m. pt. ISO** — 
87° 0. The constants of pinylamine have been again 
etermined ; sp. 0*9400 at 20° C., 0*9440 at 15° C. ; 

^ » 1-S086 ! = 1-5062 ; M. 47-63, 47-64. Tho 

alne of M corresponds to one ethylene bond. Oxidation 
f pinylamine by permanganate in the cold produces 
arvopinone and an acid OqHi^O^. If pinene is treated 
dth nitrous acid and reduced with zinc and acetic acid, 
minotorebenthcne, CjoHi^N, is produced The base from 

-pinene has the ap. gr., 0*9325 at 19° C. ; « 1*4960 ; 

ID » — 1®37'. The base from Z-pineno has the sp. gr. 0*9320 
t 20° 0.; n^ =1*4957 ; and an* — 1°65'. On oxida- 

ion with chromic acid, cuminio aldehyde and cuminio 
oid are produced. It appears that the amino-group is 
ttached to the side chain in aminoterebenthene and that 
he base is the derivative of a methene-terpene, probably 
Lopinene.— F. Shdn. 

'^erpenea and essential oils, l^th communication. Cydo- 
luixanone aeries. 0. Wallaoh. Annalen, 1906, 846, 
249—265. 

paper includes the following. Comparative beha- 
'^iour of 1.2-, 1.3-, and 1.4-cyclomethylhexanones. Con- 
titution of the isoximes of 1.3-oyclomethylhexanone. 
soximes from trimethylcyolohexanone. Isomerism 
mongst the bases derivable from 1.3-methylcyolohexanone. 

— F. Shdn. 

^erpenes and essential oils, 80th communication. Iso- 
carvozime, ranfoline and isomerism of oximes. 
0. Walloch. Annalen, 1906, 846, 206—285. 


of the first smd last fraotioiui obtained on dlstUIntioit 
are as follows : — 


i 

First 

Last 

Bsaldue 


10 per cent. 

5 per oeut. | 

(6 per eeak) 

Spedfle gravity .. 

0*88« 

0*606 


Eefractive Index . 

l*47»a 

1*4007 

1*616S 


The oil should not be confounded with that obtained 
from Erucalyptus citriodora, which latter consists almost 
entirely of oitronellal. (See also this J,, 1906, 689, 749.) 


Rosemary oil. E. J. Parry and C. T. Bennett Obem. 
and Drug., 1906, 6^ 071. 

The authors have examined oils distilled from authentio 
specimens of rosemary herbs from Spain and Franoe, 
and the results show that contrary to the opinion gener** 
ally held, genuine oils may be l»vo-rotatory, or if dextaro- 
rotatory, may yield l»vo-rotatory fractions on distillation. 
In France the oil is usually distilled from plants ooUeoted 
after the flowering period (February and Maroh) and 
dried for about eight days in the sun, but in Spain distil- 
lation is carried on throughout the year and with both 
fresh and dried herbs. The fresh herb yields from 0*4 to 
0*76 per cent, of oil, whilst tho dried herb yields about 
1 per cent, of oil of finer quality. The results obtained 
with three typical samples of oil are shown in the follow* 
ing table : — 


i 

1 (Spanltliy. 

2 (rnjuoh). 

S (Frenoh). 

Source ef oil 

leaves alone 

stalks (nearly 

1 

1 

Specific gravity 

0*917 

80%)+ leaves 
0*807 

0*014 

Optical rotation 

-I-6* 80' 

—8* 80' 

— 8» 

Esters, as bomyl acetate 

3.2% 1 

8*0% 

8*6% 

Total bomeol 

Optica] rotation of first 
10% on distillation at 

10'7% 

i 

10*0% 

18*6% 

100 mm 

—1 1 

—12* W 

—10* 


?His paper deals with isocarvoxime and its bromine 
tddition products, also its reduction to carvoline. If the 
mine group in carvoline bo replaced by chlorine and the 
esulting compound oxidised, p- acetyl -ohloro-toluene is 
)roduoed. — F. Shdn. 


Eucalyptus staigeriana, F. v. M., and its essential oil ; 

The lemon- scented ironbark . R. T. Baker and 

H. G, Smith. Pharm. J., 1906, 76, 571—572. 

Eucalyptus staigeriana is a small tree found in Queens- 
and, the leaves of which yield, on distillation, 2*5 per 
ent. of a mobile oil having a light lemon-yellow colour, 
kud a very aromatic odour, quite different from that 
»f ordinary eucalyptus oil. The oil has the sp. gr, 0*8708 
.t 16° C., optical rotation [a]D = — 43*1° ; refractive 
adex at 16° C., 1*4871 ; it is not soluble iu six volumes 
if 80 per cent alcohol by weight, and a slight turbidity 
emoins even with eight volumes. The principal oon- 
tituents ore os follows; Z-limonene, 60*00; geraniol, 
2*72 : geranyl acetate, 8*32 ; and oitral, 16*()0 per cent. 
?he oil is interesting as being the first eucalyptus oil 
X which Z-limonene has been found. — A. S. 


iaokhousia cUriodora s OH of . J, 0. Umnev and 

C. T. Bennett. Chem. and Drug., 1906, 68, 738. 

'hi oil of Sackhousia cUriodora now being placed on the 
market in quantity, has the following oharaoters *. Sp. ot., 
^895— 0*8 w ; refractive index, 1*4889 ; aldehydes 
principally oitral), 94<— 96 per cent., as determined by 
baorption with sodium bisulphite. The oil is eith^ 
ptlewy inactive or slightly Invo-rotatory ; it is soluble 
X 8 volumes of 70 m cent, aloonol, and distils 
Imoft entbely between 91^ and 280° C. The oharaoteie 


The oils were fractionally distilled at 100 mm. pressure, 
and eight fractions, each 10 per cent, of the original 
quantity, collected. With sample No. 1, the first tinea 
fractions were l«5vo-rotatory and the others dextro- 
rotatory, whilst with Nos. 2 and 3 all the fractions wore 
Icevo-rotatory. Tho Irovo-rotatory constituent (Z-pin^e) 
is present in larger quantity when the stalks are usim 
with the leaves for the preparation of the oil ; the leaves 
alone yield an oil with a finer odour and oontaining more 
bomeol tliaa when both loaves and stslks ore em^og^, 

BoTTieol and hornyl acetate from pinene hydroefdoridk, 
J. Houben. Ber., 1906, 89, 1700—1702. 

The author claims priority over Hesse in the formation 
of bomeol from pinene hydrochloride by the action of 
free oxygen on mnone-rnagnesium hydrochloride (this 
J,, 1906, 390). Bomyl acetate oan be obtained by 
treating pinene-ma^etium hydrochloride, after oxidation, 
with acetic anhydride. — F. Shdn. 


Ntroi and its preparation from UnalodL. 0. Zaiteohel. 
:^r., 1900, 89, 1780—1792. 


The work of the author and previous observers on tiie 
action of acetic anhydride or other acid reagents on 
linalool shows that linalool suffers isomerio change in to 
nerol as well as into geraniol and terpineoL Gmwniol 
and nerol are moat probably spaoe isomerid^ the follow^ 
ing being their respeotive formulw : — 


CH8.aCH^CHt.CaO(C(Hil| 

Goranioh 

CH»,a0B«,Q£^.0H3Gm]yi 

H.dGH«,OH 

NesuL 
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These formulie are oonBrined by the fact that tet^n 
hydrate is more rapidly formed from nerol than from 
geraniol. It follows, also, that citral 6 is the aldehvde 
of nerol, and citral a the aldehyde of geraniol. Linalool 
(Barbier*s licarhodol) was heated to C. with acetic 
anhydride. The product on saponification yielded 
geraniol and nerol. The game products were obtained by 
uning, instead of acetic anhydride, formic acid or acetic 
acid with sulphuric acid, or dilute mineral acids. Citral 
was reduced with sodium amalgam in alcohol, the solution 
being kept slightly acid, nerol and geraniol being thus 
formed. If nerol is oxidised with chromic acid some 
citral is obtained. Geraniol, linalool and nerol are all 
more or less converted into torpin hydrate on prolonged 
shaking, the relative velocity being 1 ( geraniol ):6( linalool): 
9( nerol). —F. Shdn. 

Nerol ; Identity of artificifd and natural . H. v. 

Sodeti and W. Treff. Bor., 1906, 39, 179‘2™-1793. 
(See this J., 1906, 334.) 

NmoL was prepared by the action of acetic anliydride 
and sodium acetate on linalool. This was purified from 
geraniol bv the method used to oVdain pure nerol from 
oil of petftgrain (for cit.). The properties and deriva- 
tives or the artificial nerol agreed in every respect with 
those found for the nerol isolated from petitgrain oil. 

— F Shdn. 

or alkylphenpl emnphomeihan*' and methylene. 
A. Haller and E. Bauer, Comptes rend,, 1906, 142, 
071—976 

C:C(CBHa)« 

Dxphbntlcamphomethylenb “ * was 

prepared by heating camphor with sodium amide in 
ether and then adding benzophenono. On fractionating, 
a yellow liquid passes over at 260® C. at 16 mm., whi<di 
BOiidifies on cooling. After crystallising from ether and 

r stroleum spirit, fine octahedra are obtained, melting at 
13*6° C. and with LalD= +287^. This substance can be 
alao prepared from diphct»ylcamphocarbinol. The carbinol 
if formed by the interaction of the organo-magnesium 
compound of monohromcamphor and beiizophchone in 
ether. After standing, fine white crystals are deposited, 
melting at 122*5® C, and with [«jD=+62® 49'. The 
etherem mother-liquor yields diphenylcainphomethyleno 
on fractionation. If the carbinol be dehydrated by heating 
with formic or pyruvic acids, the chief product is an 
isomeric alcohol melting at 2(X)® C. This 

stttetance forms a potassium salt soluble in water but 
intoluble in alkalis. A sinsll quantity of the methylene 
compound is produced by the dehydration. Sodium 
amafgam reduces the methylene compound to diphenyl- 
eam^omethane melting at 106® — 107® C. — F. Shdn. 

EeUrification of alcohols and phenols. 1. J. Houben. 
Ber.. 1906, 89, 1736—1763. 

Thb alcohol or phenol, dissolved in ether, is treated 
with on organo-magnesium compound, when a replace- 
ment of the hydrogen of the hydroxyl takes place : — 
B.OH + K* Mgl ** B. OMgl + B*H. On treating the magne- 
Bium compound with acetic anhydride, or even acetyl 
ohloride, the aeetic ester is formed : — 

B.0MgX + (CHsCOlgO « B.0.C0CH, + CHj.COOMgX. 
Good results were not always obtained when iodine or 
bromine magnesium compounds were employed. But the 
chlorine magnesium oom^xiunds generally gave satis- 
faetcry resufta. The acetates of isobutyl aJoohol, iso- 
amyl alcohol, geranioU linalool, terpineol and thymol were 
p^pared ; also the propionates of linalool and terpineol. 
Tetplnvl acetate (b, pt. 116®— 118® C. at 13 mm.) is a liquid 
ai mobUe as water, with on odour resembling that of 
IHien. linalyl propionate is a colourless liquid boiling at 
108®-.Ur C. at 12 mm., and 116®— 119* at 16 mm. Terpinyl 
propionate boils at 119® — 121® C. at 11*6 mm. C»«-terpm 
can bo made by tihis method to yield terpin diacetate, 
boiling at 140® — 141® 0. at 10 mm. On distillation at 
ordinary pressure, torpin diaoetate yields terpinyl 
acetate, and unsaturatea hvdrooarbons containing some 
dipentene. Polyvalent, solid and difficultly soluble 
aloolmle can be esterified by thja meUiod — oelluloeo and 
starch fear example. — F. 


FhenyUstim ytllh e&pptr as teOnAysoft, 1 Gddbenc. Bar.» 

1908, 88, 1091^1902. 

Phenylanthranilio acid Oe]^(COOH)(NH.CflH 4 ) can 
be readily prepared by the interaction of anthranilic 
acid, bromoDonzene and potassium carbonate in the 
presence of a small amount of copper. Benzanilide,. 
CgHftCO.NH.CflHs, and sahoylanilido, 

CeH4(OH)CO.NH.C8H5, 

can also be formed by the same reaction. — F. Skon. 

Dispiacemeni of the acetyl by the methyl group hy meant of 
diazonvethanc. J. Herzig and J. Tiohatschek. Ber., 
11K>6. 89, 1667—1669. 

Diazomethans has no action on acetanilide or phenaoetin. 
On the other hand p- and w-occtoxybenzoic acid are con- 
verted into p- and m-methoxybenzoio acid respectively 
(see J. Herzig and J. Tichatsohek, Ber., 1906, 268). 
Thus it appears likely that in diazumethane we have a 
reagent to distinguish between the aoetylamino and 
ooeioxy group. The reaction is, however, not generally 
applicable to ortho-substituted hydroxyl bodies. Salicylic 
acid itself, when treated with diazomothane, yidda 
principally gaiilthcria oil. Similarly, acetosalioylic acid 
(aspirin) yields salicylic acid acetyl ether methyl ester, 
Salol, on the other hand, yields saloi methyl ether 
quantitatively, whilst acetylsdol remains unohon^d. 

Ketones ; New method of formation of . H. Haehn. 

Ber., 1006, 89, 1702—1704. 

By heating monooarboxylic acids of the fatty series to at , 
high temperature with calcium carbide, ketones are pro- 
duced, water and carbon dioxide being separated. 

2B.COOH « B.C0.B + OOj + H^O. 

The water reacts with the calcium carbide to form 
acetylene and calcium oxide or hydroxide. ’ To carry out. 
the reaction, a combustion tube is filled with calcium 
carbide in pieces of the size of a pea, and is heated in a 
combustion fumaoe. The acid is allowed to fiow slowly 
into one end of the tube and the ketone is ooUeoted in m 
receiver connected to the other end. If the crude ketone 
have an acid reaction, either the distillation is being carried 
on too rapidly, or the carbide lias not been heated to a 
sufficiently high temperature. Formic acid yielded by 
this process, water and carbon monoxide. Acetic aoiil 
jielded a mixture of acetone and a primary aloohol 
(probably methyl aloohol) having a constant boiling 
point of 62® C. FVom 60 grms. of propionic acid, 28 grms. 
of crude diethylketone were obtained (theoretical yield, 
28 grms.). The yield of dipropylketone from butyric acid 
was 30 per cent, of the theoretical. Benzoic acid yielded 
benzophenone, the yield being improved by working in a 
vacuum of about 20" nun. — A. 8, 

Antimony tartrate and its ethyl ester. J. Bougault. 

J. Pbarm. Chim., 1906, 28, 465—469. 

Further experiments show that even when antimony 
oxide is allowed to react with excess of aqueous tartaric- 
acid in the cold, and the compound formed is precipitated 
with acetone, the product still has the composition, 
C^HgOjSb, as previonsly recorded (this J., 1008, 

3z5). when thus prepared and dried in the air, it retains 
1 raol. of acetone, which, however, is given up at 100® C. 
This anhydride, CiHgOaSb, is ther^oro the oonstuit 
product of the reaction, and the acid, C 4 H^ 07 , of P. Guntz. 
is non-existent. By treating the anhydride, in the cold, 
with a solution of tartaric acid in 96 per cent, alcohol, 
esterification ^adually takes place and the ester formed,, 
being loss soluhle, is gradually aeposited, the crystallisation 
not commencing for eight or ten days, and continuing for 
several months. These crystals, in the form of very fine 
needles, often aggregated xo spherules, dried* at 100® CX, 
have tlie formula, C 4 HsQ 4 Sb.C 2 Hg. This ester is 
insoluble in all orctoary neutral solvents. It is slowly 
duwooiated on contact with water. It is disBolted by 
neutral potassium tartrate solution, potassium etl^l 
titrate and tartar emetio being fonn^ probably by we 
dissociation of the ester. — X O. B. 
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UoMtiU 4and; Bett mUMi, of Utwting , to oStoin 

ihoriwn und cerium. OaroHL SHx^ Xntemat. Ooi^. 
of AppL Chern,, Rome. Z. aagew. Chem., 1006, fO, 
805. 

Tbi wmd is fused with sodium peroxide, or wi^ a mixture 
of sodium and potassium ohloratea The fused mass is 
treated with sul^murio acid, and the solution thus obtained 
heated with ammonia, which precipitates oerio and 
thorium compounds. These are treated with oxalic acid, 
and separated by salioylio acid or sodium thiosulphate. 
This method requires lefts oxalic acid than the ordinary 
methods. The author proposes to use crude ceric salts, 
as energetio oxidisers, for bleaching wool, and also in 
purifying acetylene.^. T. D. 

Colloidal gold eclutions ; Formation of with essential 

oils. L. Vanino and F. Hartl. Ber., 1906, 89, 
1696—1700. 

Colloidal sohitions of gold can be formed by the addition 
of gold cliloride solution to water containing small 
quantities of the following substances: — Turpentine oil. 
pinene, rosemary oil (used formerly in the production of 
‘potable gold”), potassium carbonate with formalde> 
hyde, pinene, turpentine oil, or alcohol. The formation 
of the colloidal solution is accelerated by adding to the 
gold chloride solution a few drops of a gold solution already 
in the colloidal state. — F. Shdjs. 

Actinium ; New product from . 0. Hahn. Ber., 

1906, 89, 1605—1607. 

From thorium, itself inactive, is obtaiiied radiothorium, 
which emits a-raya, and this is followed in turn by 
thonum X, the characteristic emanation, and the ‘‘ active 
efflorescence.” Actinium shows close analogy to thorium, 
save in the first step ; and the author has now produced 
from actinium “ radioactinium,” by adding thiosulphate to 
a strongly acid actinium solution, when the precipitated 
sulphur carries down with it a substance which emits 
a-rays, though but little jS-rays or emanation. The 
intensity of 4 the o-radiation increases to a maximum in 
about three weeks, then falls to half value in 2K) days. 
The /3-radjation and the emanation follow a similar 
course. — J. T. H. 

Essential oils i Sicilian and C(Ucdtrian . Schiminers 

Report, April, 1906. 

Thx statistics show that last year’s export, as compared 
with that of the nrevious year, has suffered a falling off 
amounting to 137,869 kilos., value 1,048,880 lire, or 
about 14 per cent This reduction in the export is not, 
however, m any way due to a decline in the demand 
from abroad, but must be attributed to the fact that 
with the comparatively feeble crops of the winter season j 
1904 — 1906, smaller quantities of oil were available for I 
the export than in the preceding year. It has probably | 
never happened before that the market has passed over 
from one season into another with stocks of all kinds of 
essences completely cleared out, as was the case in the 
autumn of lw5. [T.E.] 

Cinnamon oU. Sohimmel’s Report, April, 1906. 

Tks price of fine Ceylon cinnamon- chips is practically 
tuiohanged. The figures of the export in 1^5 again 
show a considerable mcrease, the total being 2,285,395 lb. 
(of which the United Kingdom took 368,146 lb.), as 
against: 2.136,220 lb. in lS04; 2,160,362 lb. in 1903; 
and 1,763,679 lb. in 1902. 

CUroneUa oil. Schimmel’s Report, April, 1906. 

Thb shipments in 1905 from Colombo and Galle were 
1,282,471 lb., of which the United Kingdom took 898,700 
lb. : the shipments in 1904 were 1,183,063 lb.; in 1903, 
1,027^486 lb. ; and in 1902, 14^4,760 lb. 

On the other hand, the January shipmentB, of a total 
of only 19,618 lb., show a great xaliing off, as compared 
with a monthly average export of alwut 100,000 lb.; 
this appears to explain the lack of available goods and the 
hi^h price of the sapie. In Ceylom the distilling came 
to on end ihjrDeoember, and as all the labourers are | 


employed on ^ rioe-fislds in January, the work on 
citronella grass^fields cessed for the tme beinK. 8lohkS 
are alrea<i^ cleared out, and oil for early ddltvery Is sU 
contracted for, so that only later deliveries come under 
consideration. It is therefore possible that the position 
may become more acute, and that tlie adjustment Mween 
supply and demand will only take place when stoolm hawe 
agam accumulated in the prinfcipal consuming countries. 

Under these ciroumstanoes it is for the present out of 
the question that prices will go back, much 1^ than the 
values formerly considered normal will again be reached. 

[T-M 

Alkaloids : Precipitation and determinat4&n of “*> ediA 
potassium bismuth iodide. I). Jonesou. XXIIl., 
page 663. 

Bnoijsh Patbkts. 

Carbon tetrachloride and sulphur chloride ; Manuhckwo 

of . £. Haworth and H. Baker, Runoom, Ismos.. 

Eng. Pat. 9404, May 4, 1905. 

In the manufacture of carbon tetrachloride and sulphur 
chloride by passing chlorine gas, even containing consider- 
able quantities of air, through carbon bisulphide, the 
residual gases are passed through liquid sulphur diohlorlde 
containing antimony chloride, or through a mixture of 
these two substances with sulphur monoohloride.. 
Chlorine mixed with air or other inert impurity can be 
pas^ into a mixture of sulphxir monoobloride end 
antimony chloride till more or less sulphur diofatodde 
is formed. This is treated with carbon bisulphide and 
the mixture fm>cttonally distilled to obtain carbon totro^ 
chloride and sulphur monochloride.— F. Shdn. 

Dialkyhnalonic acids ; Manufacture of diamidcc of — . 
C. D. Abel, London. From Act.-Ges. 1 AniiiBMbr., 
Berlin. Eng. Pat., 19.352, Sept. 25, 1005. 

See Fr. Pat. 358,086 of 1906 ; this J., 1906, 197.-~T. F. B. 

UsmoDiD Staxids pAiwam. 

Carbon chlorides ; Process of medcing . F. J. Mooh^ 

alske, Brooklyn. Assignors to F. Darlington, Great. 
Barrington, Mass. U.S. Pat. 808,100, Deo. 26, 1906. 

OxYOHLORiDBH of carbon (ohloro-carbonic acid or perohloro- 
methyl formate) are produced by heating a suitable 
mixture of quicklime, calcium ohloride and carbon in SA 
electric furnace in absence of air. The best propoftioiia 
are those corresponding to the oquation, 2 CaO<f 2 CaCtt 9 . 
+ 10C=4CaC2+200C52. The carbon oxyoliloH^ pro- 
duced is passed through a series of towen oontahihigw 
substance such as coke, bone charcoal or pumice, Wkmk,. 
by the action of surface-contact, decomposes tbs 
oxychloride into carbon tetrachloride and oarb^ dloxlds,. 
thus; 2COCl2n=CX34*f COg. The tetrachloride is con- 
densed in a worm cooled by water, whilst the oorlKm 
dioxide is drawn off and compressed J. F. B. 

Alkamine esters of p«amtno6eRzotc acid. A. Einholti*. 
Munich, Germany. Assignor to Fofbw. vorm. MeHrter, 
Lucius und Brfining, Hoeohst a/Main, Germany. 0.8. 
Pat. 812,654, Feb. 13, 1906. 

P'Nitrobenzoylchloroxthanol, obtained by the action 
of p-nitrobenzoyl chloride on ethylene-ohlorhydrln- is 
heated for several hours at 100® — 120® C. with diethyl- 
amine. Ten parts of the p-nitrobenzoyl-diethylammo-^ 
ethanol so obtained are digested at a moderate temperotturs- 
with 13 parts of tin and 25 parts of concentrated hydro- 
chloric acid. The product, p-aminobenzoyl-dietiiylainitko- 
othanol, is one of t^ class of alkamine esters of p-oniino- 
benzoio acid now claimed. These esters, in the form Idt 
their hydrochlorides, are employed as local anoestbctlot' 
which are stated to have no irritating action.— J, F, B. 

Carhon acids and ketones ; Process of moMng — — . H.. 
S. Blackmore, Mount Vernon* N.Y, U.S. I^t, 8I7»69(h 
April 10, 1906. 

Caxxob dioxide is mixed with a hydrooarbon snoh os- 
methane, and the mixture is heated to a temporature poor 
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that at which diasooiation of oarboii dioxida takes place. 
At tikis temperature the hydrooarbou is oxidised by the 
oxygen of the carbon dioxide with the produotion, m the 
case of methane, of a mixture of acetic acid and acetone. 
The relative proportions of the products depend on the 
proMrtions ox the reacting gases and on the temperature 
emmoyed. The use of an excess of methane and a very 
high temperature favour the production of acetone. 
The reaction between the mixedf gases takes place in a 
closed cylinder in which the desireu temperature is main* 
tained by the presence of diaphragms of platinum gauze 
heated by electricity. The products of the reaction are 
drawp away and condensed as fast as they are formed. 
The temperature must not exceed the dissociation temi>era* 
ture of toe products. — <T. F. B. 

FormaUt ; Ftocesi of making . J. Weise, F. Rieche 

and A. Barth, Assignors to R. Koepp und Ox, Oestrich 
on Rhine, Germany. U.S. Pats. 820,169, 820,373 and 
820,374, May 8, 1906. 

So Fr. Pat. 342,108 of 1904 ; this J., 1904, 911.— T. F. B. 
French Patents. 

JMalonyUp-phenetidine ^ Proceae of making dialkylated 

(Urivaiive* of . Act.-Ges. f. Anilinfaur. Fr. Pat. 

360,864, March 16. 1905. 

So Eng. Pat. 4564 of 1906 ; this J., 1906, 1188.— T. F. B. 

Theobromine barium ; Process of making an easily soluhle 

do^ible salt of . Aci.-Gos. f. AnUinfabr. Fr. Pat. 

360, 904, March 17, 1906. 

So Eng. Pat. 4969 of 1905 ; this J., 1905, 1188.— T. F. B. 

Dimethyl- and trimethylxanthine ; Process of making 

double salts of . Aot.-Ges. f. Aniliiifabr. Fr. Pat. 

860,909, March 18, 1905. 

So Eng. Pat. 4968 of 1906 ; this J.. 1905, 1254.— T. F. B. 


XXL— raOTOGRAPHIO MATBRIALS AND 
PROCESSES. 

(Continued from page 485.) 

English Patent. 

Development of j^tographic plateau films and the like. 

W. F. C. Kelly, Fulham. Eng. Pat. 3164, Feb. 16, 1905. 
The invention relates to the use of a single tablet contain- 
ing all the materials neoessarv for developing photographic 
plates : the following example is given for a tablet suitable 
for developing a quarber<plate : — Metol, 2 grains ; quinol, 
4 grams ; potassium metasulphite, 0*6 to 1 grain ; borax, 
10 to 20 grains, and sufficient colloid and glycerin or 
glucose to mould the tablet,— T. F. B. 


French Patents. 


Illuminating compositions for photography in artificial 
lighL Soc, Anon, des Plaques et Papiers Photogra- 
pniques A. Lumi^re et ses Fils. Fr. Pat. 360,688, 
March 2, 1905. 

Compositions for producing artificial illumination for 
photographic purposes are obtained by mixing magnesium, 
with or without olumimum, with the chromate of a metal 
which has two degrees of oxidation, e.g., iron, aluminium, 
copper, manganese. The following mixtures may be 
ui^ J— Magnesium, 2—3 parts; manganese chromate, 
1 part ; magnesium, 2 parte ; copper chromate, 1 part. 
Buoh mixtures are stateef to pr^uoe a highly actinic ^me 
on ignition, and to evolve very little smoke.— T. F. B. 


JtewrodueHon of modds, pictures^ writing, Ac, ;• Proeesi 

fw the multiple . Keue Photographische Gee. 

iV. Pat. 860,826, March 18, 1906. 


The design, &c., which it is desired to reproduce is drawn 
upon paper with a substance which reeists, wholly or 
partially, the action of the liquid or gas which is to be used 


for making the copies. Such liquids and gases are, for 
example, ammonia, halogens, ondes of ni&ogen, aoeHo 
^d, ^oohol, Ac. As an example of the process, the desi^ 
is drawn on paper with dextrin, a layer of asphaltnm 
varnish is appli^, and the paper is washed with water, 
which removes part of the dextrin, leaving a‘ “ negative 
pattern.’* The paper which is to receive the reproduction 
18 then prepared with a substance which is coloured or 
chang^ in colour by the reacting liquid ; using ammonia 
for this purpose, the paper may be prepared with tur- 
meric, a manganese salt or a mercury salt. If the pattern 
be made by simply drawing the design with aspnaltum 
varnish, and the receiving ^per be coated with alkaline 
phenolphthalein, and acetic acid used for the treatment, 
a red design on a white ground is produced. Numerous 
other examples of the process are given in the speoifioa- 
tion.-T. F. B. ® 


Phytographic pictures : Process for decomposing into 

grained images. Klimsoh ot Cie. Fr. Pat. 300.697. 
J>3C. 20, 1906. 

It is claimed that photographic positives, produced by 
printing from a negative on to a biohromated gelatin or 
albumin surface, are converted into grained positives by 
evaporating on the surface of the positive a solution of 
resin, oil, fat, &c. It is stated that the resin is separated 
into minute globules or points, exactly corresponding in 
size and arrangement to tne details of tlie positive. 

— T. F. B. 


xxn.— EXPLOSIVES. HATCHES. Bte. 

(Continued from page 498.) 

Nitroglyt4irini Freezing and mdting of . Kast 

Sixth Internat. Congr. of Appl. Chem. Z. ongew 
Chem., 1906, 19, 860. 

Nitroglycerin has two melting-points, 2^*8 and 13°*6 0. 
The less stable modification mwts at the lower tempera- 
ture. Both forms are monotropio, — .J. T. D. 

Nitroglycerin : Production of of low freezing- 

point. Will. Z. angew. Chem., 1906, 19, 899 — 900. 
When glycerin is heated for 7—8 hours to 290®— 296® C., 
and any water produced is removed, it is converted to 
the extent of 25 — 46 per cent, into diglycerin, a small 
amount (4 — 6 per cent.) of tri- or polyglycerins being also 
produced. By fractional distillation under reduced 
pressure, the diglyoorin can bo isolatfid os a colourless, 
veiy viscous, sweet- tasting liquid, boiling at 246® — 2^ C, 
under 8 mm. pressure. It can be nitrated exactly like 
glycerin, and gives a nitro-product almost identical in 
explosive properties with trinitroglycerin, save that it is 
somewhat less sensitive to shook. If about 26 per cent, 
of this substance be mixed with nitroglycerin, (or if a 
mixture of glycerin with 26 per cent, of diglyoerin be 
nitrated), an explosive is obtained with all the properties 
of nitroglycerin, but remaining fluid at - 16® or - 20® C 

T. D. 

Exdosives; Addition of charcoal to . L. Mommi. 

Sixth Intemat. Congr, of Appl. Chem. Z. anaew. 
Chem., 1906, 19, 860. * 

The usual explosives give carbon dioxide and water 
vapour. If charcoal be added, the gases formed are carbon 
monoxide, hydrogen, and nitrogen. The temperature is 
considerably lowered by this, and the corrosion of the gun 
materially lessened. — J. T. I). ® 


Smakdess powder } Mesidue from explosion of y and 

its influence on the rusting of guns. G. van Pittius. 
Sixth Intemat. Congr. of AppL Chem. Z. 

Oiem., 1906, 19, 848— 8«X 


angew. 


None of the substanoes contained in the residue from eillmr 
nitn^yoerin powder or xOtrooeUiOoee powder is in itself 
injunous to tosjeun ; but they may become so in presence 
of moisture. The gun should tfamfore, be wa£ibd out 






M toon u pogill}l« after tue^ and where that ie not poeeible* 
h grttuiy oleaning-rod idionld be put through it to keep 
moiitnre from the hygroscopic reudne. — J. T. D. 

Pho 0 ^rui i Method of detecting minute gmntitiee of 
whUe . R. Sohenok and E. Boharff. VU., page 535/ 

XXIIL— ANALYTICAL CHEMISTRY. 

{Continued from page 500.) 


APPARATUS, ETC. 


Parting apparatus ; ^ New form of nlat 
Jarman. Inst, of Min. and Metall., 

ooo 

-ooo 

r^.OOO 


inum . A. 

May 17, 1006. 


The new form, designed by Livorsidgo. is much less 0x4)011. 
Mve in platinum and simpler in construction than the 
usual form described in Percy’s “ Metallurgy of Silver 
wd Gold.” The mode of construction is oovious from 
the plan (Fig. 1) and the photograph (Fig. 2). Fig. 1 shows 
the apparatus in plan of l^rds scale, each hole being g in. 
In diameter. It is made of platinum 0*008 in. thick, 
and the joints may either be gold-soldered or riveted as 
indicated on the plan. A glass beaker is used as the 
boiler, and the legs of the stand are 2 mm. longer than 
the thimbles, which are thus suspended, by their turned- 
out Ups, with 2 mm. of acid between them and the bottom 
of the beaker, so that free circulation of the acid can 
occur. The cost is about £9 13s. 6d. for a 9-cup tray 
with thimbles. 

The pin apparatus, shown in Fig. 3, is in most respects 
preferable to a tray and thimble apparatus ; the acid 




has freer access to the comets, and the progress of the 
oiX)ration can be watched. The apparatus shown, which 
is made of gold, has the disadvanUge that the oomets 
have to be removed on to a tile for annealinj^, as they 
might stick to the frame if it were heated with them; 
but that could be obviated by making the frame of 
platinum. — J. T. D. 

English Patent. 

Oas-aiuilysis ; Apparatua for uae in . 0. A. Hartung, 

Berlin. Eng. Pat. 17,708, Sept. 1, 1905, Under Iht. 

Conv., Sept. 2, 1904. 

Tn this improved apparatus for gas-analysis, the gas is 
drawn from a pipe branched from, and returning to, the 
main current. Trie gas is drawn off by a hydraulio pump 
and then forced through a vessel containu^ absorbwts, 
and the reduction in volume read off or recorded. The 
absorption vessel is then opened automatically to the 


ana laiimg is mamtamed by a constant How of water and 
an intermittent siphon. The cylinder of the gas-pump 
i.s connected with a hydraulio valve so that constant 
volumes of gas are pumped into tlie absorption vesseh 
The size and position of tne siphon can be adjusted. By 
means of a three-way cook the apparatus can be 000- 
iiected simultanoously to a burette or to a registering 
device. — F. Bhpn. 

INOROANIC-^QUA NT IT A TI VE. 

Ammonimn tri-iodate aa fundamental standard substance 
in volumetric analyaia, E. Riegler. Sixth Intemat. 
Congr. of Appl. Chem. Z. angew. Chem., 1W0, 19, 
845—846. 

AMMONiintf (tri-iodate is a weU-orystalliaed, anhydrous, 
non-hygroBcopio substance, stable Wh as solid and hi 
solution, and of well ascertained composition* It is 
prepared by dissolving 100 grms. of pure iodic acid hi 
200 5.0. of hot water, filtering if not perfectly clear, 
adding either 10 grms. of pure ammonium cUoride or 
3 grms. of ammonia (NHj) in the form of strong ammonia 
solution, and allowing to stand for 24 hours. The 
separated tri-iodate is pure, but inay be re-orystallised 
if desired, by dissolving in four times its weight of hoi!Ung 
water and allowing to cool. Its use in standardising 
sodium thiosulphate solution, or for otW purposes where 
a definite quantity of free iodine is required, is obvious 
from the equation, (NHijBUilOsjg + lfiiU+lOEClM 
16KCl-f NHACl+9^0+9Ia. One molecule sets free 

nine moleotiles of iodine, so that 3*025 ipcms. per litre 
forms a deoinormal solution. To standardise thiosulT 
phate solution, about 1 grm. of potassium iodi^ Is 
dissolved in 40 o.c. of water, and 1 c.o. of oono^traM 
hydroohloric add Snd 10 c.o. of the tri-ipdats ^ution 
added t the thiosulphate is then run in and the tit^tido 
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finished with starch aa tiaual. The solution can also bc 
used directly, without acid, according to equation : — 
3 +6N<ii,S,0, 

» 3NBtS«0, -t- SNtIO, + NftI + 3NH4IO, + 3H,0 ; 
in this case 27*234 gnus, per litre forms a decinormal 
solution. 

The same solution is, it will be seen, olkalimetrically 
equivalent to a decinormal solution of iodic acid, and 
can be used to standardise alkali hydroxide solutions ; 
the best indicators are luteol (0*2 grm. in 100 c.c. of 
alcohol), Congo Red (0*1 nm. in W c.c. of water and 10 c.c. 
of alcohol). Alizarin Rea (0*1 grm. in 100 0.0. of water). 
Alkalimetric titrations can also be done by adding a 
known volume of the alkali solution to a known volume, 
more than equivalent, of the tri-iodate, and ascertaining 
the amount of the latter not neutralised which remains, 
by titration with thiosulphate solution. 

Ammonium tri«iodate decomposes hydrazine sulphate 
according to the equation : — 

2 |(NH,)H,(IO,)j,I- +BNjH 4H,SO, 

= (NH,),SO« + SHjSO* + OHI + 18H,0 + BN, ; 
and measurement of the nitrogen evolved affords a 
method of ascertaining tlio strength of a tri-iodate snlutioa 

— J. T. D. 

Iron: Detection and determin/Uion of minute quantities 

of . A. Mouneyrat. Comptes rend., 1VK)6, 142, 

1049—1061. 

To 60 c.c. of the extremely dilute solution of iron salt, 
3 c.c. of ammonia solution free from iron (62 grms. of 
NH3 per litre) are added and hydrogen sulphide is passed 

3 


moistened with nitric a4nd» boiled with water for five 
minutes and the oxides of antimony and tin oclleoted on 
a filter. After washing with hot water, the filter eod 
its contents are dried, imited, and weighed, the weight 
giving the antimony and tin oxides present. The filtrate 
IS diluted to 250 c.c., of which 60 o.c. are treated with 
10 o.c. of ammonia (1:1) and 6 o.c. of glacial acetic acid, 
boiled and the lead titrated with standardised ammonium 
molybdate solution, using tanain solution as indicator. 
The remaining 200 c.c. of the filtrate are neutralised with 
sodium carbonate until a ;^oipitate forms, 1 or 2 0.0. 
of ammonia are added, ana if a blue coloration appears, 
denoting the presence of ooj^r, the solution is tinrated 
with a standardised potassium cyanide solution until 
the blue colour disappears. The lead carbonate and 
hydroxide present do not interfere with the titration. 
In a seconct weighed portion of the sample the antimony 
is determinc‘d, tlie method described by Walters and 
Apfolder (this J., 1903, 927) being employed for this 
puiq>o8o. — W. P. S. 

l^iOEGANlC—QUANTlTATI VE. 

Copper oxide layer, 6 cm, long, irt ultimate organic 

analysis ; Use of . J. Marek. J. prakt. Chem., 

1906, 78, 359—373. 

The principle of this method of combustion is the use 
of a roll of copper gauze 6 cm. long and 2 mm. smaller in 
diameter tlian the conjhustion tube. This gauze is so 
tightly packed round with asbestos in the tube that all 
the gases are compelled to pass through the copper oxide 
and not merely over it. The copper oxide being kept out 

s 



through for 10—12 minutes. A dark-green solution is 
formed, apparently containing the iron in a colloidal 
condition ; and the amount of iron present can be deter- 
mined colori metrically by eommrison with solutions of 
known atreogth. Mineral acids and many inorganic 
salts destroy the green colour ; but many organic sub- 
stances — glycerol, cane-sugar, dextrose, mannitol, lactic 
acid, tartonc acid, or citric acid, and especially albumin — 
increase the stability of the colloidal state and the sensi- 
tiveness of the reaction. Iron can be detected by this 
method in a solution containing 1/800, (XK). — J. T. IJ>. 

Odd ; Determinnlion of snutU quantities of , cotoru 

metrically. K. N. Maxaon. Z. anorg. Chem,, 11K>0, 
4fi, 172—177. 

Ths intensity of the colour of red colloidal gold solution 
is proportional to it« concentration, and sm^l quantities 
of the metal may be estimated oolorimetancaUy in this 
manner. The solution of gold, as chloride, is eva}>orated 
on the water- bath if necessary to get rid of acid, and an 
aqueous solution of acetylene, obtained by dissolving the 
washed gas in water, added. After development of the 
r^d colour, the solution is shaken and then compared 
with a stemdard. The colour meter recommended con- 
sists of vertical tubes in a dark box illuminated ^rom 
below by means of a mirror. The bulk of solution must 
be kept small if very little gold is present, or the 
colour may not appear. Traces of electrolytes cause 
ooa^lation of the gold, but this may be prevented by 
addmg a few drops of ether. The stanaards remain 
unchanged for weeks, if free from electrolytes, and the 
method is a rapid one.— F. Sodn. 

Babbitt [aniu friction] metal ; BaM method for the 

analysts of . H. Yockey. J, Amer. Chem. Soc., 

1906, 28, 646—648. 

AnopT 1 grm. of the fllinra or borings are evaporated 
with 20 0.0, of nitric acid (1:2} to dryness on tlie water- 
bath, and the residue Uien heated ior one hour at a 
temperature of 120° C. for one bpur. The residue is 


of contact with the glass greatly increases the life of the 
tube. Complete combustion is obtained with a moderate 
current of oxygen (30—35 c.c. per min.). The portion 
of the tube containing the copper oxide is Mrrapped round 
with asbestos and a tube of sheet iron slipped over. The 
combustion tube is of Jena glass, 20 mm. diameter, drawn 
off at on© end and bent slightly downwards. The narrow 
end is completely filled with silver shavings, a device 
which obviates warming the tube at tli© end of the com- 
bustion ; 3 — 4 cm. behmd the silver is the copper oxide 
gauze. If nitrogen, halogens and sulphur are absent, 
a tube 30 cm. long will suffioe. If these elements are 
present, a layer 8 — 10 cm. long of lead peroxide is placed 
in the tube between plugs of silver shavings. 1, 2, 3, 4 
and 5 are perforated pates which serve as suppori«. 
The portion of the tube containing the peroxide ean be 
made to passthrough an air-bath heated to 180° — 200° C., 
the temperature being kept constant before, during and 
after the combustion. The portion of the tube where the 
substance is burned, lies in a trough of iron wire gauze. 
The copper oxide is heated by a Teclu or Bunsen burner 
3 era. in width, no furnace being necessary. Uniform 
heating is obtained by means of iron plates covered with 
asbestos, Tlie substance is placed in a porcelain boat 
inside a tube of hard glass. The oxygen is passed into 
the tube through the vertical arm of a T 'tube. A tMok 
iron wire passes through the horizontal arm, and by its 
use the boat can bo moved or uncovered to burn off any 
residue of carbon. Accurate and concordant results were 
obtained for sugar, benzoic acid, antipyrine, quinine 
sulphate, &c., the actual combustion lasting from 
10-1-40 mins. For hi^y volatile liquids, such as ether, 
the following arrangement was used : The vessel A has 
a oa|>acity of about 80 0.0. B is a thick iron wire ending 
in a plate, d; / is a roll of thick iron wire gauze 1 cm. long. 
The tube T, which is introduced into the stopper of the 
combustion tube, is pocked with silver shavings. The 
sealed bulb containing the substance is placed inside and 
oxygen passed through c and A to T. The tap C is then 
turned to the position shown in the figure ania the bulb 


XHMu M UOM 


Cl. NOTES, m 



Kg. 2. 


laroken. After half to one hour the tap Ib turned to the 
left through a right angle and oxygen led through for 
another hdf hour, followed by air. To remove all traces 
of the substance the vcbbcI is slightly warmed. — F. Shun. 

Hydrogen, carbon and gidphur in organic compounds ; 

Electrical method for the sim'ultaneous determination of 

. H. Morse and C. W. Gray. Anmr. Chem. J., 

190C, 86, 461—458. 

This paper is a continuation of work by Morse and Tajrlor 
<thi8 J., 1906, 763), making the method of electrical heating 
applicable to a determination of sulphur along with carbon 
and hydrogen. The modifications necessary for this are 
as follows : — A platinum boat contaimng a weighed 
amount of dry lead peroxide is introduced near tho end 
where the gases enter tho. absorption apparatus. A 
“ graphited porcelain tube containing asbestos mixed 
with lead peroxide is placed between the combustion tube 
and the absorption apparatus ; this completes the 
absorption of any oxides of nitrogen and is kept heated 
electrically at 175” C. The load peroxide in tho boat is 
partially converted into lead nitrate and load sulphate. 
After the combustion is finished, tho boat and its contents 
are jdacod in a hard glass tube and igiiitod in a current 
•of nitrogen, which decomposes the lead peroxide and 
nitrate, yielding lead oxide. The weight of sulphate present 
can ho calculated after weighing the lead oxide obtained 
by heating a weighed quantity of load peroxide. — C. E. F. 

Valonia : Determination of extraneous matter in — — . 

A. Turnbull. Manohoster, Liverpool and District 

Tanners Federation Year Book, 1900, 107—108. 

The following is a quick method of estimating the “ dirt,” 
mainly consisting of limestone and sand contaminated 
with iron, which is often present in valonia beard, and 
which is dissolved by acid tan-liquors with disastrous 
results to the leather, especially when much iron is present. 

A quantity of valonia is added to a oaloium chlorWe 
4 iolution (sp. gr. about 1*4) in a pear-shaped separating 
funnel, fitted with a wide-bore stopcock. After careful 
shaking, the mixture is allowed to settle ; the dirt sinks 
wid Is run into a basin and washed, ignited and weighed, 
Tho ash is treated overnight with N/i hydrochloric acid, 
filtered and titrated back with N/1 sodium carbonate. 
The amount of hydroohlorio acid neutralised by mineral 
dirt is oaloulated to oalcium carbonate. The iolution is 
made up to a definite volume with distiUed water and iron 
oftimi^ in an aliquot part.— H. Bb. 


AiMMi I PmipiMion ddtrrmnMtimk of — isif 

jwtosstfnm MMt* D. Joneiou. )D. pbexm 

g^Ber., 1906, 180; Ohem.-Zeit, 1906, 8^ IOC 
Thoms has shown that potassium bismuth iodide oan b 
used for the determination as well as the pree^tatkH 
of alkaloidB. Two grms. ol quinine were dissolved h 
M c.c. of 10 per cent, sulphimo acid, and prMipitatw 
with potassium bismuth iodide. The p^imtate wa 
fllterea off with suction and well washed with 5 per oeof 
sulphuric acid. The moist precipitate and filter wer 
transferred to a wide- mouthed stoppered cylinder, 200 o.c 
in capacity, and mixed with 20 grms. of sodium corbonat 
crystals which had been triturated with 40 o.c. of 10 pe 
cent, sodium hydroxide. The alkaline liquid was shakei 
with 60 c.c. of ether, 25 c.c. of which were drawn off am 
evaporated in a tar^ vessel. From 1 ^m. of quinim 
0*9406 grm, was recovered in this way. The same prooss 
can be used for caffeine, but the alkaline liquid must b 
shaken out with chloroform. Prom 1 grm. of substance 
0*9646 grm. was recovered. Antipyrine was determine! 
in tho same way as caffeine, but the preoipitate require* 
an hour’s sliaking with 20 grms. of somum carbonate am 
60 C.C. of 10 per cent, sodium hydroxide; 1 grm. c 
antipyrine left oehind 0*9273 grm. of residua.; — F. Bhdst. 


XXIV.-8CIEIIT1FI0 ft TBCmnCAL NOTBk 

{Contimud from page 601.) 

Light ; Hydrolytic action of . G. Ciamioian, Sixt 

Inteniat. Cougr. of AppL Chem. Z. angew. Chem 
1906, 19. 860. 

In aqueous solution, under the infiuenoe of light, aoeton 
is converted into methane and acetic acid, methyl-ethyl 
ketone into ethane and acetic acid. Menthone ^ves tb 
decilic acid which Wallaoh obtained from menthonoximi 
and at the same time an aldehyde isomeric if not ideutioe 
with citronellal. Should the reverse reactions be pre 
ducible by liglit, the matter will have considerable intew* 
for vegetable physiology.— J. T. D. 

Hydrate formation ; Relation between and temperatw 

coefficient of conductivity in aqueous solutions. H. ( 
Jones. Amor. Chem. J., 1906, 86, 445—460. 

The electrical conductivity of a solution increases with ri« 
of temperature. Tho increase is due to a diminution i 
viscosity and to the decrease in the number of watc 
molecules wliioh are attached to the ions. A review c 
work already published by the author and his co-workei 
on tho hydrates which are present in aqueous solution 
leadK to these conclusions. The temperature ooeflioieni 
of conductivity of aqueous solutions are greater the strong 
is the hydrate- forming power of the elootrol^, and tb 
cooffioients arc of approximately the same order of ittagnl 
tude for substances with tho same hydrating power. Tin 
calcium bromide or chloride have greater temperatuj 
coefficients than iKitossium bromide or chloride. 

The temperatuj’e coefficient of conductivity for an 
given substance iiu-reases with the dilution, and th 
increase is greatest for those substances with large hydra 
ing power. — C. E. F. 

If {ifer ; ArUi-catalytic actions of . G. Bredig and 

I Fraenkel. Ber.. 1906, 89, 1756—1700. 

j It has been previously pointed out (Z. Elektroohsm, 190 
i 11, 526) that the decomposition of diaxoooetio ester h 
j water: N 2 :HC.C 0 gCgE 5 + H2Oe»H0.HjC.CO2CaH5-f-N 
I affords a ready means of measuring tho catalyti 
I effect of hydrogen ions, the reaction being greatly ao(m« 
! rated by the presence of small quantities of free acid* Tt 
authors, in studying the catalysis in alcoholic solution! 
have found that the presence of traces of water in tl 
alcohol has a strong retarding influence on the deoomp( 
sition. The velocity of the reaction: N2:H0.C0|C2 Hb‘ 
C 2 H 50 H=C 8 H 5 . 0 .H 8 C.C 08 CaH 5 + No, under the oat^yt 
influence ol 9*0U909-molar picric acid at 26° 0. was date 
mined (1) in absolute alcohol (prated by Winkler 
method ; this J., 1906, 1263), and (2) in absolute alooh 
to whieh 0*18 per cent, by weight of wat«r ws« adde* 
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n 11,776 (1905). dlark. Apparatus for promoting 
the absorption of soluble substsnoes by liquids, 
appUoable for use in purifying illuminating and 
other gases. June 7. 

„ 12,216 (1906). Zylberlast Apparatus for cooling 

liquids. June 13. 

12,371a (1906). Fitts and Akins. Apparatus for 
washing and separating granular or pulyerulent 
materid. June 20. 

„ 14,700 (1006). Gasquot Apparatus for washing 

and cleaning casks, yats, carboys, Ac. June 20. 

M 17,933 (1905). Soddy. Method of producing 

vacua. June 20. 

„ 18,130 (1905). Jurgens. Vacuum evaporating 

apparatus. June 7. 

,, 20,866 (1006). Trent. Centrifugal filters. June 13. 

„ 20,941 (1905). Constans. Machines for lixiviation 

processes. June 7. 

„ 24,737 (1906). Faller, Boiling apparatus for 

liquids containing or depositing solid substances. 
June 13. 

„ 26,454 (1906). Schmidt. Smoke consuming fur- 

naces. June 20. 

„ 26,652 (1905). Grove. Apparatus for evaporating 

liquids. June 13. 

„ 2901 (1906). Boult (Goldman and Co.). Filters. 

Juno 20. 

„ 2992 (1906). Boult (Goldman and Co.). Filters. 

June 20. 

„ 6349 (1906). Soddy. Production of vacua. June 20. 

„ 8183 (1906). Simmanoe. Tubular apparatus for 

effecting the transference of heat between fluids. 
June 13. 


n.-FUEL, GAS, AND LIGHT. 

[A.] 12,461. Thoms, Carburetting apparatus. * May 29. 

„ 12,465. Hartenstein. Manufacttu*e of carbide.^ 

May 29. 

„ 12,467. Wilkie and Hutchins. Producer gas 

generators. May 29. 

„ 12,572. Von Mehren. Agglomeration of coal 

without pitch or tar. May 30, 

„ 12,946. Roessler, and The Air Light Co., Ltd. 

Compressing plant specially suited for gas. 

June 2. 

„ 13,181. Thorpe and Dougan. Incandescence gas 

mantles. June 7. 

„ 13,698. Newton. Gas producers. June 13. 

„ 13,616. MoEwen and Astbury. Revivification of 

oxide of iron used in purifying coal and other 
gases. June 14. 

„ 13,681. Wheatley (Frowein und Wiesoher). In- 

candescence mantles. June 14. 

„ 13,682. Wheatley (Frowein und Wiescher). In- 

candescence mantles. June 14. 

„ 13,701. Saurer. Carburetting apparatua * June 14. 

„ 13,703. Biokerton, Robson, and National Gas 

Engine Co., Ltd. Gas producing plant of the 
suction type. June 14. 

„ 13,764. Bfiohel. Method of manufacturing bri- 

quettes. June 16. 

M 13,776. Paxmaq. Suction gas producing plants. 
June 16. 

„ 13,787. Wiltem Gas washers.* June 15. 

„ 13,861. Sabatier. Preparation of pure methane or 

of a gaseous mixture rich in methane. [Fr. 
Apfd., June 17, 1905.]* June 16. 

:X8.1 11,725 (1906). Ooskar and Burn. Buetion gas 
producer plants, June 7* 


taS.] 11,776 (1906), auk, Su under t 

„ 11,859 (1906). Marriott and Daroh. Agglutinants 

for artificial fuel ami the like. June^ 

M 12,663 (1905). Wilson. Gas producers, June 7. 

„ 15,065 (1906). Arundel and Higginson. Apparatus 

for supplying a uniform mix^ of gas ^ air, 
especially for use with yarn or thread geTsing 
machines. June 13. 

„ 21,369 (1906). Harding. Production of a oo<m« 

bustible gaseous mixture. June 18. 

„ 24,418 (1906). Jaubert. Purification of aoe^deUe 

gas. June 20. 

„ 1331 (1908). Goehtz. Gas producers. June 18. 

„ 1841 (1906). Sohatx. See under XXUI. 

„ 2440 ( 1906). Hugershoff. Carburetting apparatus. 

June 20. 

„ 2907 (1906). Wilton. Purification of gases pro- 

duced in the destructive distillation of coal, Ac, 
June 20. 

„ 12,210(1906). Potter. Geansingof gaseSL June 20, 

III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A] 13,229. Rouxeville. Process for treating hydro- 
carbons.* June 8. 

„ 12.840. Martini. Method of and automatic electrode 

for oxidising cold crude petroleum or any of ft# 
distillates from cyclic series CnHgu to the hi^ar 
paraffin hydrocarbons ranging mom hexane to 
ootodeoyltniophane and sp. grs. 0*688 to 0*928, 
for explosion in internal combustion engines. 
June 16. 

[C.S.] 16,182 (1906) Soo. Anon, dos Combustibles In- 
dustriels. Oxidation and distillation of tar, 
naphtha and like hydrocarbons. June 13, 


IV.-COLOURING MATTERS AND DYESTUFFS. 

[A.] 12,418. Imray (Meister, Lucius und Brfiniog). 
Manufacture of tu-ohloraoetanilides. May 28. 

„ 12,421. Soo. Chem. Ind. in Basle. Manufaioture of 

nitroalphylaoidylamidonaphtholsulphonio adds, 
nitroalphylamidoaoidylamidonaphtholsulphonio 
acids, amidoalphylaoidylamidonapbtholsulphonio 
acids, or amidoalphylamidoaoidylamidona^thol- 
sul phonic acids, and of azo dyestuffs therefrom. 
[Fr. Appl, May 29, 1905.]* May 28. 

„ 12,518. Johnson (Badisohe Anilin und Soda Fab- 

rik). Manufacture of compounds of the anthfUn 
cene series.* May 29. 

„ 18,054, 13,055 and 13,066. Dreyfus, and The 

Gay ton Aniline Co., Ltd. See under XX. 

„ 13,067. Johnson (Badische Anilin und Soda Fab- 

rik). Manufacture of compounds of the anthra* 
cene series and of ooiourirg matters tberefirom.* 
June 5. 

„ 13,772. Abel (Act.-Ge8. f. AnUinfabr.), Manufao* 

ture of a new p-aminodiphenylaminesalphoiiio 
acid. June 16. 

[GS.] 17,382 (1906). Imray (Meister, Lucius und Briin- 
ing). Manufacture of green acid mordant dye« 
stuffs. June 20. 

22,021 (1905). Abel (Act..<]h»a f. Anilinfhbr.). 
Manufacture of colouring matters of the 
phen3rlmetbane series. June 7. 

M 6189 (1900^. Lake (Chem; Fabr. Grieshdm-Elhk- 
tron). Manufacture of azo odouHng matter, 
June 7. 

„ 7288 <1906]L Dreyfus, and Gayton AniUile Co, 

Haanfaotnre of eulphurio aoiai of the^aroatatie 
•itlei. June 90, 
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tc.s.] 10,079 (1906). Meifter, Lticlud imd Brunmg. 
Manufacture of produote soluble In water, fats 
and oils, from the salts which higher fatty acids 
and acids of the oleic series form with organic 
colour bases. June 7. 

10,323 (1906). Johnson (Badisohe Anilin und Soda 
Fabrik). Manufacture of salts of 1.2«diazo> 
naphtholsulphonio acids. Juno 20. 

„ 10,605 (1906). Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of colouring matters of 
the anthracene series. June 13. 

V,— PREPARING, BLEACHING, DYEING, 
PRINTING AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

fA.] 12,433. Dc Montlord. Flax treating apparatus. 
[U.S. Appl, May 29. 1906.]* May 28. 

,, 12,617. Johnson (Badische Anilin und Soda Fab- 

rik). Removal of colouring matter from dyed or 
oolourfsd material.* May 29. 

„ 12j673. Ellis. Winch drums for use in dyeing cloth 

goods. May 30. 

,, 12,596. Gaebele. Manufacture of vegetable hair 

from the fibres of the cocoanut.* May 30. 

„ 12,718. Minok, end Bremer Bauinwollwerke. 

Obtaining fibres from cotton seed hulls and other 
similar waste products.* May 31. 

12,842. Friedrich. Method of washing and drying 
artificial threads.* June 1. 

„ 13,334. Soc. Anon, dc Blanchiraent Teinturc. 

Fabric printing machines. [Fr. Appl., March 31, 
1906].* Juno 9. 

,, 13,420. Sorret. Manufacture of artificial water- 

proof silk. June 11. 

„ 13,695. Ellis (CJhem. Fabr. von Heyden). Manu- 
facture of ketone sulphoxylates and ketone 

hydrosulphitea.* Jime 14. 

13,762. Puohert and Puchert. Wool-fibre cleaning 
apparatus.* Juno 15. 

„ 13,788. Ellis (Chera. Fabr. von Heyden). Manu- 
facture of formaldehyde hydroaulphites and 

sulphoxylates.* June 16. 
tC.8.] 11,294 (1906). Hosselmann. See under IX. 

„ 15,065 (1905). Arundel and Higginson. See under 

14,103 (1905). Brown and Young. Impregnating or 
coating materials with a liquid or semi-liquid 
substance. June 13. 

10,583 (HK)5). Peessarer. Preparation of threads, 
films and laminse from viscose. Juno 20. 

,, 18,168 (1906). Hulme. Apparatus for printing 

calicoes and other woven fabrics. June 20. 

„ 20,220 (1905). Hanitzsch. See under XIX. 

1296 (1906). Bottomley. Manufacture of boraoio 
acid wool. Juno 7.' 

„ 3833 (1906). Haines and Whit-Gould. Washing 

apparatus. June 13. 

8313 (1906). Frankenberg. Manufacture of water- 
proof materials. June 20. 

,, 10,094 (1006). Muller. Manufacture of lustrous 

bands, threads, strips and the like of viscose. 
June 7. 


Vn.— ACIDS, ALKALIS, AND SALTS. 

|[A.] 12,401. Hausser. Production of oxides of nitrogen 
by means of explosion engines. [Ger. Appl., 
May 81, 1005.]* May 28. 

,, 12,538. Gaillard. Apparatus for concentrating 

sulphuric acid.* May 29. 

12,618. Johnson (Chem. Fabr. Griesheim-Elektron). 
Manufacture of ofaromio aoid. May 80. 


[A.] 12,834. Jaubert. Oxygen generators. [Fr. Ap^» 
June 5, 1905.]* June 1. 

„ 13,012. Masson. Recovery of antimony and arsenio 

from ores, concentrates, tailings and slimes.* 
June 6. 

„ 13,480. Elworthy. Manufacture of hydrogen and 

of mixtures containing the same. [Pr. Appl., 
June 17, 1906.]* June 12. 

„ 13,679. Serpek. Production of compounds of 

aluminium and nitrogen.* June 13. 

„ 13,615. McEwen and Astbury. See under IL 

„ 13,828. Wolffenstein. Manufacture of hydrogen 

peroxide.* June 16. 

[C.S.] 6611 (1905). Too. Manufacture of white salt 
from rock salt. June 13. 

„ 21,280 (1905). Ellis (Merck). Manufacture of a 

now lithium salt. J\mo 13. 

,, 22,080 (1905). Cellarius. Manufacture of sul- 

phuric acid. Juno 30. 

„ 23,841 (1905). Gaillard. Concentration of sul- 

phuric acid. June 7. 

„ 9793 (1900). Davis. Manufacture of alkaline 

prussiatos. June 13. 

Vm. -GLASS. PO'XTERY, AND ENAMELS. 

[A.] 12,431. Fourcault. Apparatus for drawing glass, 
[Appl. in Denmark, June 8, 1906.]* May 28. 

„ 12,603. Fourcault. Apparatus for drawing glass. 

[Appl. in Denmark, June 8, 1905.]* May 30. 

„ 12,816. Fourcault. Apparatus for drawing glass. 

[Appl. in Denmark, June 8, 1905.]* June 1. 

„ 13,296. Beckett and Eaton. Glazing and enamel- 

ling clay ware. June 9. 

„ 13,472. Meakin, Ltd., and Jackson. Kilns for 

firing or drying ceramic and similar wares. 
June 12. 

[C.S.] 22,335 (1906). Bundy. Production of marbled 
effects on glass, porcelain, &c. June 7. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS 
AND CEMENTS. 

[A.] 12,353. Bougleux. Manufacture of cement* 
Mav 28. 

„ 12,621. Schumacher. Method of increasing the 

binding ]x>wor of silicates of lime. May 30. 

„ 13,007. Bale. Materials for laying and absorbing 

dust. June 5. 

„ 13,232. South, Payne and Payne. Cement* 

Juno 8. 

„ 13,267. Atkinson. Production of cement. June 8. 

„ 13,355. Suski. Binding agent. June 9. 

„ 13,856. Reodo. Compounds for treating wood for 

preventing and arresting dry rot June 16. 

[C.S.] 11,294 (1905). Hassolmann. Impregnation of 
wood and textile or fibrous substances to prevent 
putrefaction, rot and fungus. June 7. 

„ 11,696 (1905). Carr and Unwin. Manufacture of 

firebricks. June 13. 

„ 15,582 (1906). Hoffmeiiter, Hundt, Eider and 

Wiuther. Artificial stone and the like. June 13, 

„ 23,695 (1905). Melville, Floor and wall covering 

material. June 20. 

„ 1458 (1900). Surmann. Manufacture of briquettes, 

blocks, artificial stone and the like. June 13. 

„ 3477 (1906). Bfiskeo, Production of artificial 

marble. June 13. 

X.— METALLURGY. 

[A.] 12,396. Wallin. 8te under XL 

„ 12,699. Oouber. Soklerii]^ aluminium and ita 

alloys aikd solder tharelor. May 80. 

H 13,012l Maaaon. 8ei mndnr VtL 










CA^] 18,127« Omrpep-OolM. See under XL 

„ 13,166. Birrainghanj. Alloys.* June 7. 

„ 18,169. fbo. Eldotrom6tail. Fran^aise. Manu* 

laotura of decarbtirised oas^ iron. [Fr. Appl, 
Aug. 6, 1995.]* Juno 7. 

„ 13,400. Jenkins. Soldering paste.* June 11. 

„ 13,400. Mills. Manufacture of steel. Juno 12. 

„ 13,541. Aspinall. Fumaoes for smelting metals. 

June 13. 

„ 13,655. Cowper-Coles, Process for coating and 

allojring one metal with another. June 14. 

„ 13,645. Nowton Bros., and Newton. Magnetic 

separation, June 16. 

C. S.] 13,811 (1005). Davies and Clark. Welding iron and 

stetd with each other or with other metals and 
fluxes therefor. June 13. 

„ 15,809 (1906). Taylor and Mudford. Treatment of 

steel. June 7. 

„ 17,260 (1905). Windhausen. Concentrating or 

separating ores and metals. Juno 13. 

„ 17,370a (UK)5). Leggo. Rabble shafts and arms 

for furnaces for roasting, desulphurising, dehy- 
drating or drying ores and other substances. 
June 7. 

„ 26,076 (1906). Bab6 and Louvrier. Metallurgical 

furnaces. June 20. 

„ 404 (1906). Delporte. Refining iron in a Siemens- 

Martin furnace. June 13. 

XL— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 10,802a. Cowper-Coles. Electrolytic deposition of 
metals. June 12. 

„ 12,395.* Wallin. Method of obtaining metals from 

ores or for heating substances in electric furnaces, 
and electric furnaces for use < herewith. * May 28. 

„ 13,023. De Hemptinne. Process for oxidising 

liquids with aid of electric discharges. June 6. 

„ 13,127. Cowper-Coles. Electrolytic refining of 

copper. Juno 6. 

„ 13,699. Cowper-Coles. Electro -deposition of iron. 

Juno 14. 

D. 8.] 10,120 (1905). Schiele. Electroplating of metals. 

June 20. 

„ 12,253 (1905). Kelley. Electric accumulator 

plates. June 20. 

„ 16,570 (1906). Hartung. Storage batteries. June?. 

„ 19,036 (1905). British Thomson - Houston Co. 

(General Electric Co.). Insulating material. 
June 20. 

„ 26,876 (1905). Boult (Stebbins). Secondary bat- 

teries. June 7. 

JT.— FATTY OILS, FATS, WAXES, AND SOAPS. 

[A.] 11,950a. Zonca. Devices for separating oil from 
its emulsions.* June 1. 

M 12,404. Buatois. Liquid detergent for toilet 
purposes. * May 28. 

„ 12,767. MacDonald. Means for mixing liquids, 

especially “ ley ” with cotton oil. June 1, 

„ 12,894. Esuman-Gwira. Machine for extracting 

oil from nuts. June 2. 

„ 13,233. Premier Oil Extracting Mills, Ltd., and 

Caley. Apparatus for extracting oil from seeds, 
Ac., by means of solvents. June 8. 

3.S,] 25,425 (1905). Burley and Burley. Manufacture 
of soap. June 13. 

p, 8132 (1906). Pryor (Chem. Fabr. von Heyden 
A.-G,). Manufacture of iodine fata. June 7. 

pp 4481 (1006k l^aaaa and Gamna. Extraction of 
olein and stealing from fatty acids. June 13. 


XI1L---PIQMENX8* PAXNS^B ; BESIKS, VABKISHSISt 

INDU-BUBBEB, Etc. 

(A.)— PwiiiirTS, Pahtts. 

[A.] 13,301. Adam. Carbon recovery jAant for the 
manufacture of lamp black and the like. June 9. 

(J?.)— Rusins, Vaenibhsw. 

[A.] 12,886. Groppler. Method of obtaining copal* 
June 2. 

[C.8.] 20,888 (1905). Godfrey, and Linoleum Memufao- 
turing Co. Manufacture of linoleum. June 20. 

„ 2344 (1906). Holtkott. Rolling or preaaing inlaid 

linoleum. June 7. 

„ 2430 (1906). Marks (Holtkbtt). Manipulation of 

granular linoleum mass and the like. June 7. 

„ 3788 (1900). Baringer. Process for rendering 

copal, manila, sandaraoh, Ac., insoluble iu 
June 20. 

(C. ) — India-Rubbbu. 

[A.] 12,525. Boult (Kdnoman). Recovery of rubber 
from rubber waste.* May 29. 

„ 12,526. Boult (Koneman). Recovery of rubber 

from rubber waste.* May 

„ 12,527. Boult (Koneman). Treatment of rubber 

and rubber waste.* May 29. 

„ 13,2fK). Spencer and Romock. Treatment of india* 

rubber. June 8. 

„ 13,493. Hopkinson and Midgley. Vulcanisation 

of rubber goods.* June 12. 

„ 13,513. Carr. Substitute for india-rubber or gutta> 

percho. June 13. 

XIV.-TANNING, LEATHER, GLUE, SIZE, Era 

[A.] 13,621. Carter. Tan pits or apparatus for taonlng. 
leather. Juno 14. 

[C.S.] 17,536 (1905). Forster. Machinery for use in tho 
manufacture of leather. June 20. 

„ 4670 (1906). Sadikoff. Manufacture of glue* 

June 7. 


XV.— MANURES, Etc. 

[C.S.] 6429 (1906). Chisolm. Fertilisors, June 7. 

XVI.-SUGAR. STARCH, GUM, Etc. 

[A.] 12,950. Wagner. Process of manufacturing 
anhydrous grape-sugar from com and Analogous 
farinaceous materials.* June 2. 

13,217. Barbet. JSee under XVII. 

[C.S.] 11,838 (1005). Wetter (Weinrioh). Process for 
purifying massecuite, syrups, or impure sugar 
solutions. J uno 7. 

XVn.— BREWING, WINES, SPIRITS, Etc. 

[A.] 12,838. Bergo and Kainscop. Process of manu- 
facturing beer. [Fr. Appl., June 6, 1905].* 
June 1. 

„ 12,898. International Malt Machine Co. Malting, 

apparatus.* June 2. 

„ 13,217. Barbet. Process of sulphurising sac- 

charine juices in fermentation and desulpnurisil^ 
such juices. [Fr. Appl., Oct. 27, 1906.]* JunofT 

„ 13,441. Connell, Haldane and Thomson. tTraat- 

mont and utilisation of pot ale ’* or spent 
wash,’’ June 12. 

H 13,563. Nilsson and Jonson. Immvlng tho 

quality of wine and the like. {Bwed* Appt* 
June 16, 1905.]* June 18. 
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[A.] 18,029. Bellman. Brewing beer end ttoul 
June 14. 

„ 13,838. Lean (MUhlenbauanst. u. Maeohinenfabr. 

Torm. Qebr. Seek). Broceea for obtaining a 
high return of extract from malt.* June 10. 

[C.S.] 20,086 (1905). Chew, and West and Co. Appara- 
tus for cooling and carbonating beer and the 
like. June 20. 

XVra.— POODS ; SANITATION. WATER 

PURIFICATION ; & DISINFECTANTS. 

(d.)— F oods. 

[A.] 12,398. Janitzky, Hamilton and Cummings. 
Preservation of animal substances.* May 28. 

„ 12,424. Von Tury. Production of an egg substi- 

tute.* May 28. 

„ 12,783. Hatmakor. Drying milk and proteid 

containing liquids. June 1. 

„ 12,910. Miiller. Manufacture of artidoial butter.* 

June 2. 

•, 13,169. H^ritte. Method of preserving organic 

substanoea June 7. 

„ 13.178. Fringe. Process and apparatus for manu- 

facturing vinegar. [Qer. Appl., June 7, 1906.]* 
June 7. 

13.744. Wenstr5m. Method and apparatus for 
producing aerated beverages.* June 16. 

£C.S.] 14.073 (1905). Lehmann. Preservation of food. 
Jtme 7. 

„ 16,667 (1905). Weil. Manufacture of baking 

powder. June 7. 

„ 21,086 (1905). Trettau. Process and apparatus for 

improving grain. June 13. 

(B.)— Samitation ; Watxb Pxikifioation. 

{A.] 12,910. Tice. Septic tanks.* June 2. 

„ 13,264. Travis. Purification of sewage or other 

liquids. June 8. 

[C.S.] 9678 (1905). Adams. Bacterial sewage purifi- 
cation plant. June 13. j 

„ 10,177 (1906). Clark (Amor. Water Purifying Co,). 

Distilling water by the multiple effect system 
and apparatus therefor. June 7. 

,. 6008 (1900). Kromer, and Ges. f. Abwelsser- 

kl&rung. Separation of solid matters from 
sewage, June 20. 

XIX.— PAPER, PASTEBOARD, Etc, 

[A.] 12,849. Dickson and James. Manufacture of 
celluloid. June 1. 

f, 12,920. Cochran. Production of cellulose.* June 2. 


[A.] 12,986. Mestrallet ManufaetttBe of non-inflam- 
mable celluloid. June 2. 

[GLS.] 20.220 (1905). Hanitzsoh. Devices for soraying 
fluid on the surface of paper, fabrics, or m Uke. 
June 20. 

XX.— FINE CHEMICALS. ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

[A.] 12,630. Ellis (Chem. Fabr. von Heyden A.-G.) 
Manufacture of isobomyl esters.* May 31. 

„ 13,054. Dreyfus, and The Cla^n Aniline Co., Ltd. 

Manufacture of aromatic smphinic acids. June 6. 

„ 13,055. Dreyfus, and The Clayton Aniline Co.. Ltd. 

Separation of sulphinio acids from solutions, 
and obtaining them in the form of stable com- 
pounds. June 6. 

„ 13.060. Drejdus. and The Clayton Aniline Co.. Ltd. 

Manufacture of sul phonic chlorides, bromides, 
and amides. June 5. 

„ 13,188. De Laire. Manufacture of products by 

condensing phenol alcohols with other organic 
compounds.* June 7. 

„ 13,401. Newton (Bayer imd Co.). Production of 

new pharmaceutical compounds. June 11. 

[C.S.] 21,280 (1906). Ellis (Merck). See under VIL 

22,094 (1905). Lidholm. Manufacture of com- 
pounds of acetylene and chlorine. June 13. 

„ 25,571 (1905). Newton (Bayer und Co.). Manu- 

facture of new pharmaceutical preparations. 
June 7. 

„ 10,999 (1906). Chem. Fabr. von Heyden A.-Q. 

Manufacture of isobomyl esters. June 22. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 13,561. Burnett. Manufacture of iso- or ortho- 
chromatic plates. June 13. 

[C.S.] 17,007 (1905). Manly. Photographic printing. 
June 7. 

„ 24,875 (1905). Krebs. Flash lights for photo- 

graphic purposes. June 13. 

XXII.— EXPLOSIVES. MATCHES, Bro. 

[A.] 12,716. Kesohke. Manufacture of safety explo- 
sives.* May 31. 

[C.S.] 16,514 (1905). Macnab, and Ammonal Explosives, 
Ltd. Explosives. June 7. 


XXIIL-OENERAL ANALYTICAL CHEMISTRY. 

[C,S.] 1841 (1906). Schaiz. Automatic apparatus for 
analysing gas. June 13. 
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Offlelal Notice. 

ANNUAL OmEBAL UEETINQ. 

The Aniraal General Meeting will be held in Manchester, 
on Wednesday, July 11th next and following days. A 
programme and request form accompanied the May 31 at 
issue of the Journal, and the member’s ticket accom- 
panied the June 15th number. 

In accordance with the provisions of Rule 18 of the 
Bv-Laws, notice is hereby ^iven that those members 
whose names are printed in %ialic9 in the list of Council 
(see Journal for April 80th, p. 341) will retire from their 
reyeotive offices at the forthcoming Annual Meeting. 

Mr. Eustace Carey has been nominated to the office of 
President under Rule 8 ; Dr. E. G. Love, Mr. A. Gordon 
Salamon, and Mr. Chas. Wightman have been nomi- 
nated Vice-Presidents under Rule 8 ; and Dr. E. Divers, 
F.R.S., has been nominated a Vice-President under 
Rule 11. 

The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Dr. F. J. Smalo, Mr. Thos. Tyrer, Sir Thos. Wardle, 
and Mr. R. C. Woodcock have been nominated, under 
Rule 18, to fill four vacancies among the Ordinary Members 
of Council. No ballot will be required. 


ALTERATION OF BY-LAWS. 

With a view to facilitate the voting of membert residing 
abroad, notice is hereby given, in accordance with Rule 30 
of the By-laws, that the Council will propose to the 
forthcoming Annual General Meeting the amendment oi 
the Society’s By-laws as follows : — 

1. Rule 18. {a) That the words ** At least two montha 
before the date of each Annual General Meeting,’* in the 
first and second lines thereof, be replaced by the words, 
“ In the second issue of the Society’s Journal for the 
month of April in each year.” 

(6) That tne words “ (fate of that meeting,” in the fourtl] 
line thereof, be replaced by the words *‘ Annual Meet^ 
next ensuing.” 

(c) That the words ” At least one month before the dati 
of : ” in the sixth line from the end thereof, be replaced bi 
the words ” not later than tJie last day of Mav prior to.^ 

(d) That the words *‘to the election to take place » 
which it refers” in the fifth line from the end thereof, b< 
replaced by the words “ at which the election to whioli 
the nomination refers is to take place.” 

2. Rule 10. — That the words ” at least five days befon 
the commencement of the said meeting,” in the two losl 
lines thereof, bo replaced by the words, ” in the seoonc 
issue of tlie Society’s Journal for the month of May.** 


STATEMENT OF REVENUE AND EXPENDITURE FOR THE YEAR 1905. 
(Made up to the 12th May, 1900.) 


EXPENDITURE. 


Annual Subscriptions : — 

2 Subscriptions for 1906 received 

in lOO.S 

124 Subscriptions for 1006 received 
in 1004 {Uu 8«. short paid) 
8848 Subscriptions for 1005 received 
in 1006 (letit 6«. sliort paid) 
69 Subscriptions for 1005 received 


Entrance Fees (406 at 1/. Is.) 4 

Life Composition Fee (1 at 20f.) .... 

“ CollecUvo ” Index and “ Decennial ” Index 
Subscriptions 


Investments — Interest from — 
Gas Light and Coke Com- 
pany « 8 p»*r cent. Con- 
solidated Stock C 

Great Eastern Railway 4 
per cent. Irredeemable 
Guaranteed Stock ... 15 

Great Northern Railwaj' 

8 per cent. Debenture 

Stock 8 

Great Western Railway 
6 per cent. Guaranteed 
Preference Stock .... 12 

Metropolitan 8 per cent. 
Consolidated Stock . , 44 


£ 

t. 

d. £ t. d. 








Journal Expenses : — 







Fubllshlng 




2 

10 

0 

Editorial ; — 

£ 

9. 

d. 




Editor’s Salary 

600 

0 

0 

154 

12 

0 

Editor’s Expenses . . 

62 

1 

6 




Abstractors 

668 

17 

7 

4803 

0 

0 

Sub-Editor’s Salary . 

160 

0 

0 




Indexing Journal . . . 

160 

10 

6 

7.8 

16 

0 

Foreign Journals . . . 

18 

16 

0 


— 

— 6084 6 0 

Sundry Journals . . . 

12 

0 

0 




Insurance of Stock . . . . 







French Patents and 




426 

6 

0 

Specifications 

59 

0 

4 

20 

0 

0 

U.8.A. Patents and 





Midland Railway Zj per 
cent. Perpetual Prefer- 
ence Stock 1606 0 0 

North British Railway 8 
per cent Consolidated 

Lien Stock 1084 18 4 

New South Wales 8 per 

cent. 19.85 Stock 486 4 8 

New ilealand 3 per c(*nt. 

1046 Stock 1000 0 0 

Nottingham Joint Station 
8 per cent. Stock .... 200 0 0 

South Eastern Railway 
4i per cent. Preference 

Stock 673 0 0 

Southwark and Vauxhall 
Water Company’s 8 per 
cent, Debenture Stock 1000 0 0 
Deposit account at Bank 


4476 0 2 127 11 8 


Sectional Expenses 658 

Annual Meeting Expenses 202 

Secretary’s Salary 800 


Printing Sundries 

Stationery 

Library (Binding Books) 

Clerical Assistance 

Honorarium to Treasurer's Assistant 


Office Expenses (Including Rent, Light- 
ing, Ac.) 209 1 7 

Auditors’ Fee 10 10 0 

Sundry Charges 18 10 8 

Bank Ctiarges 5 4 11 

288 6 

Treasurer’s Petty Cash and Postage .... 22 0 6 

Secretary’s Petty Cash and Postage.. 82 7 11 

104 8 

Decennial Index (1806— -lOOS) and 

Insurance of Manuscript 01 1 

Investment : — 

Great Western Railway 6 per cent. 

Preference Stock. 060/ 1006 8 6 

Balance of Revenue over Expenditure 423 17 


Journal- 
Advertisements . 
Sales ......... 


237 1 7 
401 7 10 728 
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TBEASUEER’S ACCOUNT. LOTT * MATTHBWB-YBAST AS A BY-PRODUCT. 


Dr. 


THE TREASURER— IN ACCOUNT WITH THE SOCIETY OF CHEMICAL INDUSTRY 

FOR THE YEAR 1906. 


Cr. 


£ «. d. 

To Ca«h on DenosIt (lit. January, l^S) looO 0 0 
Balance at Bank (iBt January, 1906) . . 15S 13 7 

1168 18 7 

Zmb Cash due to Secretary {l»t Janu- 
ary*. 1906) » ' 


Annual SuBerrlptlons 

70 Sub*cription» for the year 1004 . . 
3843 SubBcriptionH for the year 1906 
(IfMa 6i. short paid) 

202 Subeerlptloni 


1166 8 4 


4803 


for the year 1906 

'{les 9 *4». short paid) 262 6 

2 Subscriptions for the year 1907. . 2 10 

Excess Payments and Sundry 
Balances on Account of Years 
1904, 1006 and 1907 6 8 


4117 

Entrance Fees (406 at 1/ 1*.) 

Life Composition Fees (1 nt 20/.) 

“ Collective Index ’’ Sul)scriptjon» 

“ Decennial Index ” Subscriptions. . . . 

£ t. d. 

Interest from Investments ; — 

Oas Lisht and Coke 
Company’s 3 pur cent. 
Consolidated Stock . . 

Great Eastern Eallway 4 
per csent. Irredeemable 
Guaranteed Stock . . 

Great Northern Railway 
8 per cent. Debenture 

Stock 

Great Western Hallway 
6 per cent. Guaran- 
teed Preference Stock 
Metropolitan 3 iier cent. 

(JousoUdated Stock . . 

Midland Railway 2* per 
d Pre* 


426 6 0 

20 0 0 


£ s. d. 

By Journal Expenses:— ^ 

PubUshing 2108 16 - 


£ «. d. 


Insurant of Stock 0 0 

Editorial*— £ •• d. 

Editor’s Salary ..600 0 0 
Editor’s Expenses. . 68 1 11 

Sub-Editor’s Salary 150 0 0 

Abstractors 618 0 1 

Indexing Journal . 160 19 0 
Foreign Journals . 13 16 0 

Sundry Journals .. 12 9 0 


■ 1608 5 0 


French and U.S.A. Patent 

Specifications 60 10 


- 3678 11 10 


Section.il Expenses : — 

Birmingham and Midland Section 26 7 8 

('anadlan Section sr> 0 0 

Liverpool Section 43 7 0 

I.ondon Section 78 16 2 

Manchester Section 89 17 4 

Newcastle-on-Tync Section .... 44 16 6 

New England (U.S.A.) Section . 80 0 0 

New York (U.S.A.) Section .... 194 4 2 

Nottingham Section 29 5 9 

Scottish Section 36 1 11 

Svdnev, New South Wales, Section 17 3 

Vorlahlre Section 48 18 1 


cent. Perpetual 


North British Rallwav 8 
per cent. Consolidated 

Lien Sbiok 

New South Wales 8 per 
cent. 1935 Stock .... 

New Zealand 3 per cent. 

1046 Stock 

Nottingham Joint Sta- 
tion 8 per cent. De- 
benture Stock 200 

South Eastern Railway 
4i per C4?nt. Prefer- 
ence Stock 673 

Southwark and Vaux- 
hall Water Company's 
8 per cent. Debenture 

Stock 1000 

Deposit Account at Bank 


0 0 28 15 5 


28 10 
24 .3 


£14774 7 2 

Journal :— ——— — 

Sales 5S7 0 0 

£7770 19 11 


600 

0 

0 

17 

2 

0 

Expenses connected with Annual 

1609 

0 

0 

67 

6 

10 

Moisting 

Beoretary’H Salary (see alsc Sub-Editor) 
Assistant 

800 

0 

0 

22 

18 

0 

Printing Sundries 

Stationery 

(600 

0 

0) 

59 

7 

6 

Clerical Assistniiee 

Honorarium to Treasurer's Assistant 

(650 

4476 

0 

9 

Oj 

2 

127 

11 

8 

Office Expenses : — 

Rent, Ac 

1696 

0 

0 

40 

6 

8 

Gas and Electric Light 

(’leaning. Attendance, Ac 

Furniture, Repairs, Ac 

1084 

13 

4 

80 

18 

4 

Sundries 

Fire Insurance 

Sundry Requisites 

486 

4 

8 

13 

16 

6 

Auditors’ Fee 

1000 

0 

0 

28 

10 

0 

Bank Charges 

Investment * — 


300 0 0 

150 0 0 

104 8 6 

45 9 10 

17 3 6 

62 10 0 


658 0 4 
202 1 0 

450 0 0 


163 15 
13 19 
18 6 
9 14 
17 0 

0 15 
12 11 


660/. Great Western Railway 6 per 

cent. Preference Stock 

" Decennial ” Index (1896 — 1906) 

l»ald on account 

*• Decennial " Index, Insurance of 
Manuscript 

Treasurer’s Petty Cosh and Postage 
Secretary's Potty Cash and Postage 


10 10 0 
5 4 11 


80 0 0 
6 10 


226 10 10 


16 14 11 


22 0 6 
82 7 11 


Cash on Deposit (81st December, 1905) 750 0 0 

Balance at Bank (3l8t December. 1906) 861 1 

Cash In Secretary’s hands 8 9 9 


91 I 
104 8 


1119 11 8 

£7770 19 11 


th? rXUnfiTivSnfeiite\rvc'boS"^^^^^^ and tl.e Hank Balance, have been enrUfted to o. by the 


England. C 
Bankers. 

23, St. Switliin’s Lane, London, L.L. 
2nd May. 1900. 


(Signed) MI ALL, WILKINS, 


RANDALL & Co., 

Chartered Accountants. 


Birmingham and Nottingham 
Sections. 


Mef4ing hdd at Burton-on-Tre.nt on Thursday, April 20/A 
1900. 

J. M. C. PATON IN THE CHAIK 

YEAST AS A BY-PRODUCT, 

BY 7BANK B. LOTT AND C. Q. MATTHEWS. 

(Ahstraet.) 

Only in recent years has brewery yeast been regarded 
M -ftTftiUble for purposes other then pitching or 


continuing yeast either in breweries, or distilleries at home 
and abroad.* Now, however, there are not a few industrial 
uses to whicli this valuable substance— yeast— is put. 

A large and increasing quantity of pressed yeast is 
now being used for the preparation of patent foodstuffs. 

Nearly twenty years ago Mr. Cornelius O’Sullivan 
pointed out the nutritive value of yeast extract. In 
1895 Wahl and Henius, of Chicago, patented a process for 
making “ Bouillon Stock ” from yeast, which has been a 
commercial success in America. In 1897 Goodfellow took 
out an English patent a few months before Mr. C. 
O’Sullivan lumself patented what he had uroduoed many 
years before, and both these articles have been before the 
public and consumed in quantity. 

Another similar preparation called Vejos was largely 
advertised os superior to the majority of meat extraote. 


Me SO, 

omra-THE wxatxov of nitroqsn. m 

In G«rmsay a similar preparation named Sitogen was 
produced, and probably not a few others of the same type. 
More recently the “ Marmite ” Company prepared, and 

Mixed with gypsum or lime, yeast has also been used 
in the preparation of fertilisers, some of which have been 
patents. Among these may be mentioned “ Flasmita," 


Farm manure. Guano. 

M. and L. yeast 

Protorex. Trlterfex, preparation. Yeast. 

Moisture 

Organic matter 

Containing N = NH, 

A ah ) phosphates 

^ “ 1 other salts 

75 1C 

17 52 

10 17*0 

11 o 28)j,o 

7 r ** 6 1 ^" 

84 1 20 10*2 50 

23 1 24 82*5 40 

4*0 1 8*0 4*7 4*6 


100 100 

100 1 100 100*0 100 

1 

are now manufacturing from yeast the food extract sold 
under that name. 

A comparison of the compositions of some of the 
patented preparations is shown in the following table : — 

Meat Extracti and ] 

“ Protorex,” and ” Trifertex.” The authors have also 
prepared a yeast manure ” M. and L. Yeast Preparation,*’ 
imtl the general composition of such fertilisers is ulustrati^ 
in the above table. 

Veast Preparations. 


Soup from 

beof and Liebig’s 

bones. extract. 

KemmerIch’B 

BoatII. extract. Vejos. Sitogen. Marmite. 

Water 

NitroRciious iiubatancea 

Carbohydratea, fats, d’c 

Mineral matter (phosphates, &c.) . . . 

94*1 17*7 

1*6 34*9 

3*7 24*7 

0‘fl 22*7 

29*1 10*6 24*1 29-0 28*8 

27*7 85-4 .36*9 48*8 80*4 

26*7 26-9 22-.S 6-9 9*4 

17*5 22*1 17*7 21-8 26*4 

Nitrogenous substances 

Carbohydrates, fats, dc 

Mineral matter tphosphatca. dc.) , . . 

j 100-0 j 100*0 j 100*0 j 100*0 j 100*0 j 100*0 j 100*0 

The above Calculated to lf'afrr-/rec Substance. 

27*1 42*4 89*1 42*4 47*3 01*7 5M 

02-7 j 30*0 80*2 81*1 29*8 8*3 18*2 

10*2 1 27*0 24*7 20-6 23*4 80*0 85*T 


100-0 j 100*0 

100*0 j 100*0 1 100*0 100*0 100-0 

An interesting comparison may be instituted between 
the compoHition of yeast and that of fungi, taking the 
mushroom Ayaricus campcstrit) as a type of the fatter 
in an edible form. 

In the following table the composition is returned in 
terms of dry substance : — 

Mushroom and yeast. 

London Section. 

Meeting held at Burlington House on Monday, May 21<sf, 
1900. 

Yeast 

Mushroom and 

Agar, oompestrii Ldwe 

analysis. 

Nitrogenous matter 46*1 47*0 

Extractive matter, carbohydrates 

(including cellulose) fat 48*7 40*0 

Mineral matter 6*2 7*0 

100*0 100*0 

MR. A. 0. HALAMON IN THE OHAIE, 

THE ELECTRO-CHEMJCAL PROBLEM OP THE 
FIXATION OF NITROGEN. 

PROF. PHIUPPE A. OUYE. 

English science has contributed largely to the solution 
of the electro-chemical problem of nitrogen. Without 
going back as far as Cavendish’s memorable experiment# 

on the transformation of nitrogen into nitrous vapours, 

1 ressed yoast has also been employed for the prepara- we will restrict ourselves to modem researches ; ft will 

tion of cattle foods by admixture with (a) dried grains, be enough for me to mention the name of Sir W^iam 

(6) dried grains and spent hops, (c) malt culms, ground Crookes, whose experiments of 1893 and whose suggestive 

cereals, &,c. The composition of two such articles, address os President of the British Association in 1898 

compared with that of other well-known cattle foods, are still present in your minds. Furthermore, there are 
is shown in the next table : — the experiments of Lord Rayleigh (1897) on the com* 

Ordinary and patent cattle foods {in round figures). 


Myer'i 

Linseed cake. Hay. Dried grains. patent food. Sustene. 

Hoifttore 

Fat and oil 

8taroh and digestible cartiohy^ates . . 

Woody fibre 

Nitrogenous matters 

Mineral matter 

11 15 10 10 14 

10 2 0 1 0 

86 89 40 41 17 

9 18 20 13 S7 

28 18 20 29 28 

7 IS 4 0 8 


100 100 100 100 100 
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GUYE-THE FIXATION OF NITROGEN. 


CJtme SO. 1006. 


bii 0 tion of nitrogen. And laatly, this problem has been 
recently treated in a particularly competent way before 
Bcientino circles by Prof. Silvanus Thompson and Iwjfore 
the general public opinion of your country by my friend. 
Sir William Ramsay. 

I have followed very closely the development of the 
large Swiss electro-chemical enterprises which utilmo 
hyaro-olectri<; power. Moreover, for some years past, in 
connection with the “ Socic'itc d’ Etudes Electrochiniiquea 
it Gene^ve,” I too liave been co-operating m researches on 
the fixation of nitrogen on a semi -industrial scale. Under 
these oirtMimstances. I hope to bo able to Bccurc your 
attention to special points which have stimulated the 
study of this interesting problem in the electro-chemical 
circles of our country. 

Before entering on my sulijcct, T have to ask your 
indulgence in frequently bringing before you numerical 
tables and data. It is, however, the only way of 
emphasising the fundamental points of this important 
question. 

I.— Impoutanck of the Problem. 

The part played by nitrogenous bodies in eemiomical 
problems has been so frequently discussed during recent 
years, that it is unnecessary for me to dosenhe it at 
length. Certain figures, taken from recent statistics, will 
suffice as a of the most important economical 

data which dominate its whole study. 

The two principal sources of nitrogenous matter of 
which use is made by civilised nations are nitrate of 
soda from Chili, anil ammonium sulphate. 

In 1906, the entire consumption of Chili nitrate 
waa 1,607,000 tons : while that of 1896 was 1,000.000 tons. 
Of these 1,607,000 tons, wo can reckon about 30(h000 tons 
as having been utilised in chemical industry (HO,(K)0 to 

100.000 tons in the United States and the rest in Europe). 

The two pnncipal chemical uses in Europe are; (1) 

the manufacture of nitrites ; and (2) the manufacture 
of pure nitric acid for explosives, colours, c'tc. 

The use of nitrate of soda as manure is represented 
by the balance, approximately 1,207,(KK> tons for 1905 ; 
tliis consumption is rapidly increasing, especially since 
a commencement has been made in the direction of 
applying nitrogenous manures to the culture of corn 
in the IJnited Stat/Cs. Recent calculations by M. Vergara, 
which have taken into consideration the increase in the 
consumption of the last few years, indicate the year 1923 
as the datt' when the Chili beds will be exhausted. 

This date will be still nearer if we accept the statement 
made by Sir William Crookes, who estiinatcs that the 
quantity of nitrate necessary to meet the yearly increasing 
needs oi the “ wheat eaters ” will be more than 12,000,000 
tons after 30 years or so. 

Although not quite so considerable, the consumption 
of ammonium sulphate is by no means less important ; 
it is impossible, however, to obtain statistics for this 
product as definite as for nitrate, on which duty is paid 
at the Chili ports of embarkation and on arrival at 
European and American ports ; nevertheless, those most 
oompetent to form an opinion, compute that the entire 
prc^ctioii of ammonium sulphate in 1905 reached at 
kaet 600,000 tons (others, however, reckon it as high as 

600.000 tons). This quantity is distributed approximately 
in the following proportions • — 

220.000 to 250,000 in Great Britain. 

100.000 to 120,000 in Germany.(i) 

70.000 to 80, (KX) in other European countries. 

50.000 to 00,000 in Amorica.(*) 

The larger part is utilised for agriculture, chemical 
industry using only 10 to 15 per cent, of the total amount 
pr^uced. llie European consumption would not exceed 

360.000 ton8.(») 

A largo fraction of this product, namely that manu- 
factured in Great Britain, is exported outside Europe, 
particularly to the East. 

This sulphate of ammonia is derived exclusively from 
gas and coke works. Three years ago it was estimated 
that the recuperation of ammonia was only practised in 
about half of the entire number of coke ovens. Since 
then, there has been a tendency for it to become more 


general. It will be enough to add that only 10 to 16 per 
cent, at most of the nitrogen contained m the coal is 
obtained In the form of ammonia. 

At the present rate the production of sulphate of 
ammonia is, however, insufficient to meet the increasing 
needs for nitrogen which we may expect in the future. 

As regards the commercial value of the nitrogen con- 
tained in Chili saltpetre and ammonium sulphate, com- 
pared with that of the nitrogen in nitric acid, it may bo 
expressed in the following figures wliioh are based on the 
market of Great Britain for 1905 : — 


Product. 


Value. 


Value of 
1 kilo. N. 


Chili nitrate, containing 

per cent. N 

Sulphate of ammonia, con- 
taining 21 ‘2 percent N. 
Nitric, acid, containing 22*2 
per cent. N 


10s. 4 perewt. 
£12 lOs. per ton 
£2 per 100 kilos.* 


Is. 8d,=r£r. 1.65 
l«.2i(f.»=fr. 1.46 
l*.71d.=xfr. 2.25 


• Correaponding to 60 fr. i)er 100 kilos of arid of 100 per 
cent. HNOg, a price realised in a great number of factories. Tliis 
price is a little lower in (Germany. 


The nitrogen contained in nitrio acid has a higher 
value than that contained in snlnhate of ammonia. This 
can easily he understood, seeing tliat tho exnenses incurred 
in industrial operations for transforming the nitrate into 
nitric acid must be covered. As to the difference between 
the nitrogen of the nitrate and lhat of ammonia, it may 
be explained by the fact that- for the same weight of 
nitrogen, manures containing nitrate give for most agricul- 
tural purposes, and especially for cereals, slightly superior 
results to those obtained witli ammonium sulphate 
manures. A few years ago a superiority of 10 l/o 20 per 
cent, was attributed U> the nitrogen of the nitrate over that 
of the ammonia salt. Tho difference in price is now 
slightly leas. 

Having aketched the general position, if atill remains 
for us to examine how far electro-ehomical industry will 
contribute to equaliae the insufficiency of nitrogenous 
bodies which is to be expected in the near future. 

The electro-chemical proceasea which have been pro- 
posed for fixing atmospheric nitrogen are at the present 
moment very numerous. Moat of tliem have as yet only 
been studied very summarily ; several Reviews have 
publiahed detailed on this subject, of which 

tho following may be more especially alluded to ; — 
Electrochemiache Zeitachrift, 1905 ; Revue gdm'Talo de 
ohimie pure et appliqui^e (1006) ; Monitcur do Qiieaneville,. 
19(M). We will confine our attention to methods which 
have received industrial ajiplicatiou, in order to be able to 
throw light on the principal economical factors on which 
final success depends. The number of these methods at 
tho present day is two : tlio first produces calcium cyan- 
amide (“ Kalkstickstoff ” or “ chaux azotee ’*), the other 
nitric acid and nitrates. 


II. — Calcium Cyan amide. 

General considerations . — In tho course of their researches 
on the cyanides, Urs. Frank and Caro observed that 
barium carbide, BaCj, heated to a high temperature,, 
combines nearly quantitatively with nitrogen to form 
barium cyanide,(*) 

IjaCj -H Ng - Ba(CN)2. 

When they tried to apply this reaction to calcium 
carbide, they were surprised to find that the quantity 
of cyanide formed was mucli less than the theoretical 
amount. Further study revealed the fact that the reaction 
U different from that wliich occurs in the case of barium 
carbide and that in the case of calcium carbide, it is. 
represented by the equation 

CaCJo + N 2 ~ CaCNj + C. 

The carbide gives off half of its carbon and changes, noi 
into cyanide, but into calcium cyanamide. This body 
can be considered as a derivative of ammonia (cyan* 
amide) : — 

NHj NHa-CN Ca«N— ON 

ammonia cyanamide calcium cyanamide. 
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When oyuiamide is heated with water under preaiure, 
ammonia is set free oooording to the reaction : — 

OaCNg + SHjO « CaCO* + 2NH3. 

When distributed on the ground the same reaction goes on 
more or less slowly, and it is therefore easily understood 
that oyanamido has given very interesting results when 
used directly as a fortilisor. 

Theoretically, the mixture of calcium oyanamido and 
carbon produced by the reaction given above should 
contain about 30 per cent, of nitrogen. As a matter of 
fact the content of nitrogen in the raw calcium oyanamido 
is less than this amount, either on account of impurities 
in the calcium carbide or of the changes which it undergoes 
during the process of transformation. According to the 
communications of Dr. Frank, the content of nitrogen 
varies from 14 to 20 per cent. The product of recent 
manufacture is stated to contain about 20 per cent.(®) 
From this it will bo seen that tliis amount approaches that 
of sulphate of ammonia. 

The economical future of calcium cyanamide is clearly 
dependent on its cost price. According to the manner of 
manufacture this cost price itself depends— 

1. On the cost price of calcium carbide ; 

2. On the cost price of nitrogen ; 

3. On the cost of transforming tlie carbide into cyana- 
mide. 

Let us examine these three points 8eparatoIy.(®) 

Calcium, carbide . — In If)02, Vogel estimated the cost 
price of carbide j>er ton, without packing, as l>eing about 
■250 frs. (£10). This price has since then remarkably 
diminished. This statement can be justified in the 
following manner : — 

Cost price of calcium carbide (without packing) : 


frs. 

1000 kilos, lime, at 15 frs. per ton 16 

700 kilos, coke (rotort-ooke), at 25 frs. per ton . . 17.60 

20 kilos, electrodes, at 35 frs. per 100 kilos. . . 7 

39.50 

‘Electric power (1 kilowatt-year) at 50 frs. gives 

2.1 tons 23.80 

Small expenses:— wages (8 frs.) ; moohanioal power 
for accessory work(^) (transport, grinding) 

(30 frs.) 38 

‘General expenses 22 

Cost price at the factory 123.30 


or £4 18s. 8d. 

To this sum of 123.30 frs. must be added the deprecia- 
■tion of the plant and interest on capital, both extremely 
•changeable elements ; certain factories have had serious 
technical difficulties when commencing to work, while 
in others, the price of the hydro-electric installations 
much exceeded what had been foreseen. It is difficult 
to give a priori a general estimate. On the other hand, 
it is clear that capital actually invested in these under- 
takings (if we take into account the reductions of the 
•original nominal capital of the companies) is at the present 
moment (in the larger works) about 200,000 frs. per 
1000 kilowatts, which corresponds approximately to 
100 frs. per ton-year on the finished product, of which 
'25 frs. ropresonts working expenses. 

Taking into account a depreciation of 8 per cent, on 
the plant (75 frs.) and an interest of 6 per cent, on the 
ijotal capital invested (100 frs.) we have to odd to the 


above sum of frs, 123.30 

For depreciation frs. 6 

For interest on the capital frs. 6 

— frs. 11 

The net price is therefore frs. 134.30 


or £5 6«. 5^. 

This price of 134.30 frs. per ton carbide seems to 
me to be at the present day tlie minimum realised cost 
price, esTOcially if we take into consideration the many 
industrioj risks which are practically unavoidable. Accord- 
ing to information which 1 have received, the eptimate 
has only been realised in Europe in a single works excep- 
tionally well placed In every respect. Only works m 
.Norway can perhaps realise slightly letter conditions. 


It is exceeded to a very large extent on the other hand 
in the majority of works. 

Giving full consideration to the average conditions in 
Europe, it will be wise to consider the cost price as about 
from 140 — 150 frs. in the beat situated works, rising to 
180 or 185 frs. (185 fra. «£7 6s. l\d,) in those plaora in 
less favourable oirounistanuos or whose annual production 
I is not so groat. (8) 

Cost pr%ce of nitrogen . — It is still difficult to give an 
exact valuation of the cost price of atmospheric nitrogen 
obtained by the liquefaction and distillation of air. The 
caloulations published on this subject are all based on 
installations of considerable size and greatly exceeding 
those which cue might expect for a long time to come 
in the industrial manufacture of calcium oyanamide. In 
these large installations the cost price would be only a 
few tenths of a penny per cubic metre or kilogramme of 
nitrogen. For the relatively restricted production which 
wo are discussing now, it would be wise to estimate the 
nitrogen at at least 10 centimes, or Id., per kllo.(8) 

Coat price of cjilcium cyanamide . — No precise informa- 
tion has yet been published on this subject. It is possible, 
however, to make a first estimate which ought not to bo 
far from facts, based on the following coiisiaerations - 

The raw material being calcium carbide, the first thing 
t-o take into account is the extreme limits of the price of 
this product, mz., 140 fra. per ton for large scale factories 
and 185 frs. per ton for the average European factories. 
We need not discuss works at vmich the price wot^ 
exceed 185 frs. 

The cost price of a ton of calcium oyanamide containing 
20 per cent. N — carbide at : — 



140 Frs. 

186 Frs. 


tb 111. Od. 

£7 6t. 7id. 

1 ton carbide, containing 80 per 



cent. OaCf (*> 

140 

185 

200 klloR. nitrogen 

20 

20 

Manufacture, pulverisation of 



carbide, cliarge and dlscliargo 



of retorts, heating retorts.. 

20 

20 

Necessary repairs of mills. 



retorts, liquefying machines 

25 

25 

Oenoral expenses 

10 

10 

Packing 

20 

20 

Transport (t) 

20 

20 

Depreciation and Interest on 



capital Invested 

15 

15 

Cost price per ton 

270 

815 


£10 lii. Od. 

£12 Ilf. 2(4. 

The price of 1 kilo, nitrogen 



amounts to 

frs. 1*85 

1*67 


li. 2d. 

, is. aid. 


(*) By the addition of certain salts, such as oalolum chloride 
only 800 kilos, carbide would be consumed; but the value of 
these salts would have to be added, from which we can oaloviate 
the average cost of 1 ton. 

(t) The transport expenses arc calculated for factories worklnc 
on a small scale. For factories working on a large scale, we 
would have to take Into account that area supplied would 
be much larger and the expenses of carriage would he propor- 
tionately higher. 

At first sight, the price of a kilogramme of nitrogon 
amounts approximately to the same as that of ammoniaoal 
nitrogen or that of nitrate nitrogen. 

But in order to make an exact comparison we must 
also take into account the coefficient of the agrioulturul 
utilisation. 

According to the different experiments the value is 
not yet determined with weat accuracy ; it seems to 
depend on tlie nature of ^e body and on the manner 
of utilising the calcium cyanamide as manure. 
figures given are between 0‘64 and 0*05, Chill nitrftte 
being taken as unity. Adopting, for instance, the average 
0*86, it will be seen lliat the kilogramme of nitrogen, with 
carbide at 185 frs, per ton, is already more expansive 
than the nitrogen of ammonium sulphate ; in this ooae, 
the manufacture of calcium oyanamide appears to he 
industrially possible only with carbide at 140 frs. per ton* 
At this price it is evident that the carbide worlM hate 
every interest in using for this purpose only the exoeM 
thev are unable to sell for the proauotion of aoetylene, 
carbide intended for lighting porposss giving th^ * 
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hiffher profit ; At the present time, this product is Uken 
on the Average at 200 frs. pr ton (Mrithout packing). It 
realises even higher prices m France and Italy. 

in.— K i-bctro-chemicaj. Nitric Acid. 

General conaidcrrtitons.— The second way of fixing 
atmospheric nitrogen has, as its starting point, an obscrya. 
tion of Priestley, confirmed and amplified by CaveiuiiBti 
(1784), who found that nitrogen and oxygen combine 
slowly under the action of electric discharges to form 
oxides of nitrogen, which then change, hy more or less 
complex chemical processes, into nitric acid, nitrous acid, 
or nitrates and nitrites. The fundamental reaction is 
therefore, according to the happy expression of hir W illiam 
Crookes, a real “combustion’' of nitrogen in oxygon. 
But we may add, in order to be precise, that this com- 
bustion is slow and lazy,” since it goes on only hh long 
as the electrical energy continues to act and since it also 
stops as soon as the content of nitrogen oxides in the gas 
has attained a certain limiting value. 

For about 10 years attemiit-s have been made to devise 
A process of manufacture of nitric acid on this basis. 1 
do not intend to describe in detail the various methods 
which have been suggcBled, but will suminarise the general 
conclusions which may be drawn from these researches. 

I should state, however, that the first attempt of this 
kind made in Switzerland, was duo to Aloys Aaville in 
1893, who proposed to me shortly afterward to s^idy 
this problem in collaboration with him and Prof. C. Fug. 

^Yhe principal results of this collaboration have been 
condensed in patents taken out in 1895 and 1896 in vhich 
we formulated for the first time a principle whicli appears 
to us fundamental ; it is that the yield in notably ^ncreaned 
when the electrodes are placed in a narrow part of the 
chamber, in which the reaction takes place, %n order to 
submit the whole of the gas to the acHon of the electric energy 
and to draw off as rapidly ns possible the gases which 
have been subjected to this action. 

The results of this work were taken np in 1890 by the 
“Soci<St6 d’Etudos Eloctrochimiques,” in (leiieva, and 
tests have been carried out continually since that time on a 
moderately large scale. Other experimentn in the same 
direction have been made by the Atmosplienc I^roducts 
Co., at Niagara Falls (Bradley-Lovejoy method), the 
“ Groupe d’lnitiative,” in Freiburg. Switzerland (method of 
Kowalski), and the Hydro-elektrisk KvsclstofaktieselBkab, 
in Norw^ay (method o! Eyde and Birkeland). 

Recently we have heard about projected plants which 
will be worked by Pauling in Austria, and by the 
“Badisch© Anilin und SodaFabrik” in Germany. 

Independently of these developments, which have a 
more or less industrial character, very interesting aboro- 
torv researches have been made by Crookes (1897), Lord 
Ravleiffh (1897), McOougal and Howies (19(K»), Muthmanii 
(lefe). vonlopcl (1903), Nernrt (1904), and 

Scheuer (1906). * r * 

At the beginning of these resoarches contradictory 
results were often announced. It appeared as though 
the effects produced would be difTorent, according to 
whether the arc is produced by alternating or direct 
current, or whether the arc is elongated or shortened. 
8ome have recommended oiirronts of small intensity, 
others currents of large intensity. The presence of water 
vapour in the air has sometimes been claimed to prove 
favourable, sometimes unfavourable. Even the form of the 
electrodes appeared to play a more or less important role, 
To sum up, the combustion of nitrogen at the temperature 
of the electric arc appeared to be subject to very peculiar, 
capricious, and mysterious laws, and seemeii to depend 
on new and strange factors. ^ u 

All the factors mentioned above are now known to be 
secondary and accessory. The detailed study of the 
problem has proved that the phenomenon is stnotly 
governed by the fundamental laws of chemical dynamics. 

This method of looking at the problem has not only 
the advantage of simplicity, but it also furnishes valuable 
indications of the possibilities which may be realised, 
and so far there exists good agreement between theory 
and experimental results. The following discussion is 
baasd nnon thl# point of view 


Chsmioal Phbnombna Dub to an Abo in Aib. 

The chemical phenomena which occur when an eleoteio 
are passes through atmospheric air, may auitebly 
discussed under three different headings: First, the 
initial reaction ; second, the influence of temperature ; 
third, the reverse reaction. 

Initial reaction.— At the high temperature of the electric 
arc in air, the molecules of nitrogen and oxygen dissociate 
into their atoms, which is followed by the combination 
of these atoms to form nitric oxide. The reactions are, 
therefore, 


No===2N and Oo-2() 


then 


2N-f20 = 2N0 

Like most chemical reactions, this reaction is incomplete. 
That means that for a given ternporaturo and for given 
initial conditions of pressure, composition, &c., the 
reaction stops when the content of nitric oxide reaches 
a certain value. 

The underlying reason of the stoppage of the reaction 
is its reversibility. The stoppage will take place ^hen 
the above reaction— the combination of the N and O 
atoms to nitric oxide— and the reverse reaction— tho 
dissociation of the nitric oxide into N and O atoms— 
hold each other in equilibrium; i.e., when m the same 
time the same number of NO molecules are formed by 
one reaction as are dissociated by the opposite reaction. 
The reversibility is expressed by the equation— 
iNg + i02 

It is difficult to measure the content of the nitric oxide 
gas in the state of equilibrium, since in the presence of 
an excess of oxygen (which is always tho case in these 
experiments) the nitric oxide changes rapidly into per- 
oxide at temperatures below 5tX)‘’ or 600^ C. 

NO + OxrNOgliO) 

The results of analysis arc, therefore, generally given 
in the form of NOg. But this does not modify the pre- 
ceding conclusions. 

Effect of /fwperaiure.— Tho reaction proceeds the 
further the higher the temperature, other things being 
equal. The following figures were found by Nerast and 
controlled by calculation on the basis of the law of mass 
action : — 


Absolut© 

Temp. 1 

Ter cent, by volume 
ol NO, observed. 

Per cent, by volume 
of NO, calculated. 

• C. 

per cent. 

per cent. 

1811 

0*37 

0-37 

2033 

0-64 

0-67 

2196 

0-97 

0*98 

3200 

6*0 

4*4 


The time in wnicn me niiiiv -.v., 

the time in which the condition of equilibrium is reached 
at a certain tempe^rature, is tho shorter the higher the 
temperature. We give soine figures of the same author 
indicating the time during which the reaction is half 
ooinpleted ; «.c., the time in which half tho above limiting 
values are reached. It is lOO'O" at 1640° and 3*6 at 

^^It follows that a double advantage is derived for tho 
combustion of nitrogen from the use of os hi^h a tempera- 
ture as possible. First, the content of nitric oxide is 
inoroaseti, and, second, tho transformation occurs more 

i Jtrue that these advantages arc partly compensated 
by tho fact that considerably more heat energy will be 
required at an elevated temperature, since the electno 
are has to furnish the calories, raising to the desired 
temperature not only the nitrogen and oxygen 'smich 
coinDine, but also the excess of the two gases which do 
not combine. A careful calculation shows, however, 
that the larger expenditure of energy roq^^ at tho 
higher temperature represents an expense which is more 
than oounterbalanoed by the better efficiency obtained 
thereby. The use of a high temperature is therefore 
an advantage. 

Prof. F. Haber(l») gives the following figures t 
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1 kilowatt-yoar (of 365 dari of 24 houn each) can 
theoretioall^ 3aeld the following maximum amount* 
of nitrio aold by combustion of atmospheric nitrogen : 

1860 kilos. HNO, at 4200“ C. 

819 kilos. HNOj at 3200“ C. 

A decrease of the temperature by 1000® C. reaulta, there- 
fore, in this cose in a reduction of the efficiency by more 
then 60 per cent. 

Reverse reaction . — The formation of nitrio oxide at 
the hi^h temperature is followed by the dissociation of 
the oxide into nitrogen and oxygen during the period of 
cooling. 

This is a necessary consequence of the laws of chemical 
dynamics applied to reversible reactions. If, for instance, 
the fimdamental reaction 

is carried out at a temperature of 3200®, whereby the 
limit of formation of nitrio oxide in volume is 6 per cent. 
(Nemst’s figure), and if the gas mixture is then cooled 
very slowdy to 2200® and eciuilibrium is again established 
at this temperature, the volume of the NO will be reduced 
to 1 per cent. Diming the slow reduction of the tempera- 
ture by 1000®, therefore, 80 per cent, of the NO which 
was produced before at 3200® is lost. This is tbe phenome- 
non of the reverse reaction. 

We have already seen that by raising the toraperatiire 
ef{uilibrium establishes itself with greater spoe<l at higher 
than at lower temperatures. In the same w'ay, when the 
temperature is diminished, the reverse reaction proceeds 
more rapidly at higher temperatures than at lower 
temperatures. This is also a consequence of the general 
phenomenon of reversibility. 

It follows that the most dangerous temperatures — 
those in which the reverse reaction during cooling will 
undo what has been jx^rformed before — are higher tem- 
peroturea, near the temperature of the primary reaction. 
From this results the necessity of cooling the gas mixture 
as suddenly tt8,}K»ssible from the temperature of the arc, 
in order to brin^ it in the shortest iiossible time to tem- 
peratures at which the velocity of tlio reverse reaction is 
practically zero. In the case of combustion of nitrogen 
this condition i« realised more easily, for the reason that 
below 600® NO combines gradually with the excess of 
oxygen to form nitrous vapours which escape the reverse 
reaction. 

In practice, the tendency has been to obtain this result 
first by rapidly sweeping the gases out of the region of 
action of the arc, while more recently use has been made 
of electrical or mechanical devices by which the arcs 
were successively lighted and interrupted several thousand 
times per second, or the arc has been forced to play in 
different regions of the space. In all these oases the gas 
mixture which has been brought instantaneously by the arc 
to a very high temperature is also cooled instantaneously 
in the mass of surrounding cold air, and the effects of 
the reverse reaction arc, if not suppressed, at least con- 
siderably diminished. 

To sum up, the fundamental considerations which 
govern the combustion of atmospheric nitrogen are the 
following : First, it is necessary to work at a high tem- 
perature in order to increase the efficiency and the velocity 
of the reaction ; second, to cool the gas mstantaneously 
in order to avoid tbe reverse reaction. 

It is at once evident that it is rather difficult to realise 
simultaneously these two conditions in practice. Accord- 
ing to whether the cxjierimenters have satisfied more or 
less one or the other condition, the results have apparently 
been contradictory. This explains the very peculiar 
rosnlts to which we referred above. 

The gases obtained in this way contain some 1 or 2 per 
cent, by volume of nitric oxide when they pass out of 
the arc chamber, and must then be treat<M in order to 
transform the nitrio oxide gas into nitric acid or into 
nitrates and nitrites. These operations are more of 
chemical than of electro-chemical interest, and it will 
be sufficient to indicate their principle, although the 
practical operation involves certain difficulties. It is, 
mdeed, necessa^ to handle a considerable dead weight 
of inert* or indimrent gases. By cooling the nitric oiude 
gas, NO is transformed into N9O3 and Ns04 as soon as 


the temperature fallg below 600® ov 600®, Proper reaction* 
with water, or with alkaline solutions (caustm soda, lime 
water, &o.), give either dilate nitric acid or nitrates or 
a mixture of nitrates and nitrites. 

We may finafiy call attention to a characteristic feature 
common to all the methods which have been studied. 

Whatever may be the method which is adopted, whether 
with direct current or with alternating current, or with 
rapid electric oscillations in air in motion, or whether the 
electric discliarges are displaced in space, the arc, in order 
to be li|5hl(Kl, requires a higher voltage than that which 
is Buffioient to maintain it m a state of stability after it 
has once been established. It is, therefore, necessary 
to install between the source of olcctrioal energy and the 
arc chamber either a considerable resistance with direct 
current or one or several induction coils with alternating 
currents or oscillatory discharges. From a practical 
point of view, this means that in the arc only a 
traction of the nominal capacity of the dynamo can 
be utilised. With alternating currents, for example, 
there will always be a considerable phase difference, 
measured by a power factor which has often a rather 
unfavourable value. Estimates of installations must take 
this point into acoomit, since it amounts to an increase 
in the cost of dynamos, and, therefore, in the cost of 
electrical tuiergy. 

The extended and expensive researches of recent years 
have, therefore, very greatly simplified the understanding 
of this problem which formerly was so mysterious. It 
may be interesting to state what has been accomplished 
ill practice. 

In respect of the cost, the sources of informati<m 
arc much less mimermis than in those which concern 
calcium carbide and, consequently, cyanamide. The 
problem of the fixation of nitrogen as nitric acid presents 
many different features. Nevertheless, several impor- 
tant publications relative to experiments carried out in 
Norway, on a very considerable scale, furnish very 
mterostiug information as regards fixing the cost price 
of olectro-ohemicttl nitric nitrogen. 

This cost price appears to depend in the first place 
upon factors easy enough to determine. In reality it 
is simply a question of provoking a partial oxidation of 
the atmospheric nitrogen by submitting the air to the 
action of electric energy and thou combining the oxide« 
of nitrogen thus formed witli water and oxygen in order 
to obtain them in the form of nitric acid ; oy neutralisa- 
tion with lime we could got, if wanted, calcium nitrate ; 
in Norway, they use an excess of limo and produce a 
basic calcium nitrate containing about 76 per cent. 
(N03)2Ca (12 to 14 per cent. N), with about 2 per cent. 
CeO in excess. 

It is rare to find a chemical process so simple ; the only 
exjienses to be considered are, on the one hand, electrio 
power and, on the other hand, current manufacturing 
expenses. Finally — an occurrence practically unique in 
the industrial world--the cost of the raw material is zero, 
if it is simply a question of preparing nitric acid, and U 
almost negligible when nitrate of calcium is product. 

Let us examine these different elements one by one. 

Electric energy , — Tao most favourable results as yet 
published indicate a production of 900 kilos. HNO4 
per kilowatt-year, measured at the arcs (Eyde and Birk- 
land). (All the jfields are calculated as nitrio acid of 
100 per cent. HNOj.) Prof. Haber has calculated a 
theoretical yield of 1800 kilns, per kilowatt-year. Accord* 
iug to Prof. Witt the (juontity of nitrio acid obtained at 
Notoden during last summer amounted to between 
6(K) and 600 kilos, per kilowatt-year. In one oj£ their 
patents the Badischo Anilin und Soda Fabrik mentiona 
that they obtained 660 kilos. 

At the ** Sooi^t6 d’Etudes Electrochimiques ” at Geneva, 
with extremely simple and cheap apparatus, we have 
obtained a yield of about 400 kilos.' of nitrio acid. 

It seems then that wo may take a proiluotion of 600 
kilos. HNO3 per kilowatt-year as being a fair average. 
This production may be greater or less according to tno 
degree of simplicity of the apparatus employed. Withottt 
doubt, the yield will be oertaimy inoreoMd m the future ; 
in reality we are only in the introductory stages of 
industry. 
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Recovery of the oxides of nitrogen. — ^l^he prooess of 
recovery which ha« been, up to the proftont, adopted by 
different exporiinenters is based on the absorption of 
these oxides by water. Prof. Witt states tliat* approxi- 
mately 95 per cent, of the nitrogen oxides thus formed 
at Notoden are recovered. 

In reality the recovery is not so simple as it might appear 
at first sight ; for the chemical mechanism of the fixation 
of nitrogen oxides by the elemonts of water is extremely 
complex. 

At Notoden, the products of throe furnaces, each 
700 h.p. (500 kilowatts), are conducted into a system 
of two parallel scries of hvo granite towers, each of which 
has a capacity of 40 cb. m. ; iti each of the series the last 
tower is filled with milk of lime in order to retain the poorer 
^ases. The capacity of the systxjm is thus 400 cb. m. ; 
Its power of absorption amonids to 3*3 kilos, of HNO3 
per cubic metre in 24 hours. This corresponds approxi- 
mately to the ca])acity of production in lead chambers 
(2 to 4* kiloH, per 3 m. of chamber, acid of density l-S to 1*0), 
which is equal to fiinn 2 to 4 kilos, per cubic metre. 

As the result of the rosearchcH made by the " SociiHo 
d’Etudes Electrochimiques,” it is more advantageous 
t-o employ sulphuric acid as absorber ; Iho power of 
al>8orption of this latter being in reality much greater 
than that of w’ator. On the other liand, iho motliods 
of absorption by water are capable of considerable 
improvement. 

The *‘SooU*t6” is now engaged in studying certain newly 
patented processes by wliich either dilute nitric acid of 
50 ner cent. HNO 3 is directly produced, or fuming nitric 
acid containing 90 per cent. HNO3. 

The plant built in Norway, which represent nearly 
0*3 cb, m. capacity per kilowatt, seem to be somewhat 
expensive, especially if we take in consideration all the 
accessories tney demand (tubulated cooling system, 
extensive canalisations for both gases and liquids, venti- 
lators, pumps, &c.). No actual figures have as yet been 
ublished as to the cost of that plant ; but their principal 
imensions being given, it is not difficult to estimate 
approximately the cost ; it must reach to between 300 
to 400 frs. for each kilowatt used in the furnaces. The 
sum necessary to keep all this material in repair ought 
to be a considerable fraction of the current expenses. 

By the recuperation by means of sulpbunc acid, I 
estimate the capital invested at 200 frs. per kilowatt. 

Having established these points, we find that the cost 
price of a ton of nitric acid is represented by the following 
figures : — 


frs. 

Electric energy at 50 frs. per kilowatt-year for a 

production of 600 kilos, per year 100 

Repairs 40 

Wages and general exxienses 10 

Depreciation and interest on capital at 6 per cent, 55(^*) 

In francs 205 

In £ Sterling £8 3s. 5d. 


To this price of 206 frs. we must add the expenses of 
packing and transiiort ; these will be entirely different 
aO^BOrdm to the form in which tlio product is delivered. 

) allows us to distinguish the two following princi- 
pll iiltemativeB : — 

1 . When the nitric acid is transformed into calcium 
nitrate ; in this case there are approximately the follow- 
ing additional expenses : — 

frs. 

liime, 0‘45 ton at 15 frs. the ton and handling 


Ihoreof 15 

Packing (air-tight drums) 28 

Transport (the same figure as for cyanamidc) .... 20 

63 

Expenses of production 205 

Price per ton HNO3 delivered as nitrate of cal- 
cium 208 

£10 Hs. 5d. 

Cost price of nitrogen per kilogramme in the 

same form 1.25 

or Is. 

V, 


2. When the nitric acid is delivered direct as acid (in 
particular as concentrated nitric acid). In this case it 
would be enough to add to the above-mentioned sum 

of frs. 206 

The expenses of packing and transport . . frs. 60 

Price per ton HNO3 delivered as nitric acid, . frs. 265 

or £12 2s. 

Price per kilogramme nitrogen frs. 1.16 

or IIK 

We have already mentioned that the actual value of 
nitrogen per kilogramme is the following ; — 

1.65 frs. in Chili nitrate = Is. 3d. 

2.26 frs. in chemical nitric acid = 1,9. 7|d. 

On comparing those figures we may conclude that 
eloctro-chemical nitric acid can compote successfully with 
the last two products. Besides that, the price of electro- 
ehcmical nitric nitrogen per kilogramme is practically 
the same as that of the nitrogen contained in calcium 
cyanamide prepared from the excess in the manufacture 
of carbide (1.35 frs.), il we do not take into consideration 
an agricultural coefficient of the cyanamide. 

IV. — FtJTTJRB PBOSrKCTS. 

If we attempt to compare the characteristic features 
of the two i>rincipal methods of electro-chemical fixation 
of nitrogen, which ocoujiy at the present moment the 
attention of manufacturers and economists alike, wo 
observe in the first place that the yield per unit of electric 
energy is superior in the cyanamide process. 

Yidd in nitrogen per hilowaiUyear. — With one kilowatt- 
year electric power, we obtain 2 tons carbide = 400 kilos, 
fixed nitrogen.(^*) With the same power we obtain 
0*6 tons HNiJj =111 kilos, fixed nitrogen. 

Nevertheless, tlie cost price j^or kilogramme of fixed 
nitrogen is no higher in the electro-chemical nitric 
acid prooess (without taking into account an agricultural 
coefficient for cyanamide) : — < 

Coat price per kilogramme fxed nitrogen. — By the 
cyanamide process, carbide at 140 frs. a ton = 1.35 frs. ; 
carbide at 185 frs. a ton = 1.58 frs. By the electro- 
chemical nitric acid process, as basic nitrate of calcium 
= 1.21 frs. ; as nitric acid** 1.16 frs. 

Profit per kilowatt installed. 

(The capital invested for one kilowatt installed is almost 
the same for the two processes, that is 200 to 300 frs,, or 
£8 to £12). 

With cyanamide. — Nitrogen sold at the price of that 
of ammonium sulphate; 400 X (1.46 — 1.35) = 40 frs. = 
£1 12s. 

With nitric acid. — (a) Nitrogen sold at the price of 
that of Cliili nitrate: 111 x (1.65 — 1.20) = 38.85 frs. = 
£1 11s. IK 

(b) Nitrogen sold at the price of that of nitric acid ; 
inx(2.26— 1.20) = 116.66frs.=£4 12s. 6^d.(iA) 

The lower price of nitrogen in nitric acid is due to the 
fact that the yield, although smaller in the last-named 
process, is greatly compensated for by the extreme 
simplicity of the operations and also inasmuch as it is 
unnecessary to take the price of raw materials into 
account. 

If w'c consider the matter, it is really impossible to 
imagine more simple operations than tne oxidation of 
atmo8])heric nitrogen and the subsequent absorption of 
the oxides of nitrogen formed. 

Nitric nitrogen offers in itself several important eoo- 
nomical advantages which it is interesting to examine 
briefly. 

To bomn with : as regards agricultural needs it is 
evident that calcium nitrate, closely related as it is to 
sodium nitrate, has before it almost unlimited prospects 
which are daily increasing. It is already well known 
that all nitrates of alkalis or of lime arc as good manures 
as the nitrate of soda. 

In the second place, eleotrn-chomioal nitric nitrogen 
has before it an extremely brilliant opening, tlirough its 
sale in the form of nitric acid, which represents in Europe 
alone a market of about 2()0,000 tons. It looks as if 
it w^ere an economical error in this new industry to supply, 
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in the fint plaoe» nitrate of oalolunii a« is done in Norway, 
instead of nitiic acid. The nitric acid leaves a greater 
znarghi for profit as has already been shown. Onr princi- 
pal efforts ought, therefore, to be concentrated on the 
manufacture and sale of this acid, wliich would make it 
possible for the factories to pay off rapidly the capital 
invested on the Initial plants, at the same time perfecting 
the technique of the processes. It is all the more to the 
interest of this industry to follow this branch, since the 
uses of nitric acid are continually increasing and others 
are to be expected as soon as its price lias sunk lower. 

To continue, as regards the future of the two industries, 
we think that the development ought not to be considered 
as that of two rivals in tlie usual sense of the word. 

The principal aim in the development of the nitric 
industry should bo that of the production of nitric acid, 
at the same time with a view to increasing the yield. 
It will have consequently V)efore it a very large future, 
in the manufacture of nitrate. 

On the other hand, the cyanamide industry is destined, 
at first, to be linked vith the carbide industry ; consider- 
ing the actual cost price of calcium carbide, it will scarcely 
be possible to develop this industry anywhere but in the 
neighbourhood of carbide W'orks, possessing favourable 
economical conditions ; and even then it w'ould only 
employ the excess of carbide not absorbed for lighting 
purposes. We have already observed that the sale of 
carbide for Ughting is much more remunerative. If all 
the circumstances are not especially favourable, the build- 
ing of large carbide factories, destined exclusively for the 
manufacture of cyanamide, seems to bo more or less 
hazardous ; especially if we take into consideration the 
diminution in price of nitric nitrogen, which can be con- 
sidered practically certain to take place in the more or less 
near future. Other considerations, which will be examined 
a little later, give further W'eight to this argument. 
Although limited in this way, I consider that the field 
for activity still remains very large. 

Finally, I rfhould like to add that it is all the more in 
the interest of these two growing industries not to con- 
sider themselves as rivals, for they can benefit by working 
hand-in-hand with a view to a better utilisation of the 
atmospheric elements— nitrogen and oxygen — as I have 
already suggested in my lecture before the Society Hd- 
r^lique des Sciences Naturelles. In the cyanamide in- 
dustry, the atmospheric oxygen is actually lost ; wliereas 
it might be employed with advantage in the manufacture 
of electro -chemical nitric acid, in which the addition of 
this gas to the atmosphere constitutes a favourable factor 
in increasing the yield per unit of electric energy. 

Captivating as the prospects are which are open to these 
two young industries, it may bo well to glance at several 
exterior factors liable to promote or retard their develop- 
ment. 

We have just indicated the importance of liquid air in 
this respect ; it is certain that every progress realised 
in this branch ought to be considered as a factor favourable 
to the rapid extonsiou of the processes of electro-chemical 
fixation of nitrogen. 

A question not less important concerns the production 
of electric energy, which is indispensable to the extension 
of these processes. It is certain that the first nitrogen 
works will make use of this energy at a low price, furnisned 
os it will bo by largo hydro-electric stations ; however, 
we must not aoceive ourselves and certainly not forget 
that this source of energy is more limited than is generally 
realised. The hydraulic forces still available, and at the 
same time favourably situated, reach in Europe a power 
of several himdred thousand kilowatts — at most one 
million. Although it is true that they constitute a reserve 
auffioient to fix a quantity of nitrogen corresponding to a 
very large part of the present European consumption of 
nitrates and ammoniaoid salts, still they would not l>e 
sufficient to meet the larger consumption which we may 
consider as a certainty in the near future. 

Our attention is therefore attracted to the problem of 
the economical production of energy by means of motors, 
employing in some form or other (vapours, poor gases, 
&o.) coal power. The progress made in tliis branch 
during the last 20 years has l)oen so considerable that 
we jtnay contemplate its future with confidence. 


In this respect, the Important industrial reeearohes of 
Dr. L. Mond, seem to me to have indicated the funda- 
mental principles by means of which electric energy will 
certainly be furnished in the future to the electro-chemical 
industry in countries wliich do not possess hydraulic 
power. These methods, based on the recuperation of 
I nitrogen, are doubly interesting in connection with the 
j subject which is occupying our attention. It is, there- 
' fore, indispensable that we should pause hero for a few 
i moments, less in order to fix the details with which 
I you arc already acquainted, tlian to emphasise the 
I immense future which awaits these processes : and here 
! let me express ray thanks to Dr. Mond and to Mr. Emile 
I Mond, Managing Director of the Power Gas Corporation, 

I to whom I am indebted for several of the following par- 
! ticulars. 

I Dr. Mond's system consists in producing gas from 
I gas-producers under conditions which permit the recovery 
I in the form of ammonia of the gi'oator part of the nitrogen 
i contained in the fuel and in utilismg afterwards this gaa 
1 in gas engines, wliich, in their turn, drive dynamOB.(l*) 

1 In the case of especially powerful producers, moist air 
j is passed through the incanciescent coal (up to 2 tons of 
; water per ton of coal). This operation ought to be oon- 
I ducted at not too high a temperature. After the gases 
I have been scrubbed in appropriate apparatus, nom 
60 to 70 per cent, of the nitrogen contained in the coal 
I is extracted as ammonia ; tliis represents on the average 
j 40 kilos, of ammonium siilphate per ton of coal 
! Tlie system is applicable even to combustibles of very 
inferior quality. (1®) The calorific power of the fuel 
being approximately 6786 cal, the heating power of the 
gas would be 77 })er cent, of that of the coal. 

From the economical point of view, these most remark- 
able results may be interpreted by one or other of the 
following possibilities:— 

(а) Either tlie combustible gas is reckoned at the 
ordinary price of general production ; in which case the 
cost TOico of sulphate of ammonia amounts to £4 per 
ton (Journal of Gas Lighting, 1903). 

(б) Or we may deduct the profit arising from the sale of 
amraomura sulphate from the cost price of the motive 
power generated by gas engines ; a fact which is distinctly 
in favour of the gas engine. 

If we ftin>ly the preceding data to the average con- 
ditions ill Euroiie for the production of electric energy 
in power stations producing several thousand h.p. by gas 
engines, and if we reckon at £14 per electric h.p. the cost 
of the outfit, the price per electric h.p.-year would amount 
to about £3 with fuel at KM. a ton. 

The industrial Mond-gas plants which have been built 
in England realise conditions very similar to those which 
we have just indicated. The price per h.p. (electric) is, 
I understand, approximately £2 16^. a year, with fuel at 
7s. a ton. 

If we apply t his last figure to the cost price of electro- 
chemical nitric acid, as we have already estimat^ it, the 
latter would amount to 326 frs. (£13) a ton ; in which 
the fixed nitrogen would be 1.68 frs. = la. 2d, the kilo. 
This is about the price of the Chill saltpetre nitrogen; 
it leaves, on the other hand, a very interesting 
for the production of nitric acid. 

If we take into consideration the enormous advantages 
which the chemical industry will gain in manufootiSig 
those products in the neighbourhood of centres of con- 
sumption, we shall be able to appreciate without dififioulty 
the very great interest attaching to the development of 
these methods. 

^eir importance is still further enhanced by the pos- 
sibility of producing arnmoniacal salts in enormous 
quantities if we remember that the world’s consumption 
of coal is now not far from one million million tons a 
year.(y) 

It is scarcely necessary to add that this production 
of ammonia will furnish the electro-chemical nitric acid 
industry with facilities for producing ammonium nitrate 
at a low price. This latter, among all the nitrogenous 
bodies destined for agriculture, is the one which is best 
adapted to long distance transport, thuiks to its high 
pwoentage of nitrogen. At the same time it is f£e 
nitrogenous fertiliser por exceUenee, 
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The following table shows the percentage of nitrogen 
contained in the various nitrogenous bodies under con- 
sideration : — 

Nitrogen 
per cent. 


Soclinm nitrate 16*5 

Aminonhim sulphate 21*2 

Guano 10—15 

Galcium cyanamide 14 — 20 

Calcium nitrate 17*1 

Basic calcium nitrate (Norway) 13 — 14 

Nitric acid HN ()3 22-2 

Nitric acid of 95 per cent 21*1 

Ammonium nitrate 35*0 


Such are, gentlemen, the difTcrent proKpoctH of the 
near future, presented hy the proldem of the fixation of 
nitrogen. To what degree and how soon will tli(‘y ho 
realised ? That is a question diflienlt to answer. Although 
the value of the numerous figures whicdi I have given is 
rather comparative than absolute, it remains an indis- 
putable fact that at the present day this branch is really 
and ellectively open to industrial methods, wdiieh will 
shortly assure the civilised world of a supply of nitrogen 
which it will no longer be able to extract from the 
exhausted reserves in ('hili. 

The principal part of the nitrogen will he derived from 
the atmo8;phere : electro-chemistry now being in a con- 
dition to fix this precious element. On the other liand, 
we can foresee that coal also, which has already proved 
of such importance in our economical development, will 
not lag behind in this conquest, to which, birtlierniore, 
contributions w’Ul certainly be made by rational methods 
of liquefying air and so separating its elements. Final 
success is, in a word, dependent on the expansion and 
development of the most modem discoveries of science 
and of applied eliemistry. It is on this final success 
that the future of the civilised world depends, and I 
think, gontlemen, that these considerations are suflicioritly 
important to attract and hold the attention of your 
Society. 

I should like to add my cordial thanks to the Society 
for having given me the opportunity of bringing before 
them a problem which has occupied my attention for the 
last 10 years. 

{*) M. Frank (Ztschft. ftlr angew. Chem., 190ft, p. 836) recently 
Indicated that agricultural needs in Germany absorb 200,000 
tons yearly. Prof. Witt gives only 90,000 tons In his report 
on the Paris Exhibition of 1900. 

(•) 40,000 tons according to a recent publication (Klectro- 
chemloai and Metall. Industry, 1906, p. 121]. 

(•) Those estimate comprise only the consumption of ammonium 
sulphate. In order to obtain the total consuiuptlun of ammonium 
we must add to these figures the ammonlacal liquors used in the 
soda factories, which employ the Solvay process. According 
to Mr. Ernest Solvay (Congress of Berlin, 1906), the entire pio- 
dnotion In 1902 of soda by the ammonia process reached 1,610,000 
tons. Tills figure ought to be still fairly exact, os shown by a 
communlcatlou for which I am obliged to Mr. Armand ftolvay. 
On the other hand, Mr Mchreib states that the minimum loss 
of ammonia is 0*76 kilos, per loo kilos, of soda, from which we 
can deduce an average loss of 1 kilo. In this case the ammonia 
oonsumed by the Solvay Soda Works would be 16,100 tons, which 
corresponds to about 77,000 tons of ammonium sulphate. 

(*) This process was patented by Headman and Parker, and 
is in operation at the works of the Scottish Cyanide Company. 
At Leven, Fifeshire. 

(•) This high percentage nf nitrogen is obtained only with 
calcium carbide of good quality. 

(•) In giving the following figures, 1 have endeavoured to make 
an estimate which shall not err on the optimistic side. I have 
preferred to place a somewhat high price on the power and on 
the raw materials, and to make the conditions as far ns possible 
comparattvo. If any of my figures require correction in a more 
favourable sense, 1 shall be the first to express satisfaction. 

(’) In this case the price is restricted to factories working 
on a large scale ; it reaches a much higher figure for smaller 
initallatloni. 

(•) The chief improvements introduced since 1902 into the 
manufacture of calcium carbide may be summarised as follows : — 

The quantity of raw matenaJs employed (lime and coke) has 
somewhat diminished ; per ton of carbide, 1100 kilos, of lime 
and 760 kilos, of coke were then deemed sufflclent: the most 
Important reduction relates to the electrodes. By more rational 
construction of the furnaces, a saving of 10 to 20 kilos, has been 
effected in Ume and carbon, at least in maklDg fused carbide : 


some works have succeeded In makine a saving of evep more 
than 20 kilos. On the other hand, the manufadwe of electrodes 
has been centralised more and more In special worln, and tiiey 
are now sold to carbide manufacturers at a price on delivery of 
36 to 40 frc.. instead of the 60 or 60 usual some years ago. 

lu the early days of the manufacture of fused carbide (earbure 
eoul^) (the inanuiacture of cakes is being given up), only 8*6 
kilos, of 80 per cent, carbide was produced by 24 electric kJlowatt- 
hoiirs. However, by careful supervision, by improvements in 
furnaces, and especially by the use of greater electric power (600, 
1000 and 2000 kilowatts), the yield has been increased to 6 l^os. 
per 24 kllow'att- hours, or 2*1 tons per kilowatt-year; it is said 
that some works obtain even more. 

The cost of electric energy must bo taken at a very low figure, 
for the roamifacturH of carbide has stopped except in works very 
favourably situated m this respect. Several worlu In central 
Europe reckon that their electric power costs not mwe than 
60 per kilowatt- year. 

(•) It is necessary to note that a carbide factory of 6000 kilowatts 
power, able to turn out 10,000 tons carbide a year, and disposing 
of, for instance. 20 per cent, of its production to transform ft into 
calcium cyanamide, namely, 2000 tons, would consume only 
400 tons of nitrogen — In other words, a little more than a ton 
a day However, in accordance with the calculations published 
the nitrogen could not bo obtained at a price of a few centimes 
the kilo, unless the daily production reached 40 to 60 tons. 

(»®) Some authors have assumed that nitrogen peroxide is 
directly formed But this assumption is untenable In view of 
the expcTiments of Bichardson, who found that the gas NO* 
dissociates completely into NO and iOg at a temperature between 
600* and 600“ c , which is much below the temperature of the 
electric arc. 

(^*) F. Haber, Thcrmodynamlk tochnlscher Gasreaktionen 
(MUuchen. 1906), page 261. 

(»*) This is calculated on a capital of 200 frs. per kilowatt, 
instead of from 300 — 400 frs., to make allowance for the improve- 
ments resulting from the rational recovery by means of sulphuric 
acid. 

(*•) Or 280 kilos, if the percentage of nitrogen is only 14 per 
cent. 

(>*) This figure is certainly too high ; If the production of 
electro-chemical nitric acid is realised on a large scale, the price 
of this product will become lower. 

(*•) The consumption of gas is 66 cb. ft. per B.H.P. hour, i.e . , 
about 71 cb. ft. per electric h.p. hour. 

(>•) Thus with coal of 02-69 per cent. C and 10 42 per cent, 
ash, it was possible to convert Into gas 67*38 ]>er cent, of V, 
whereas 6-31 per cent, remained In the ash. The gas so obtained 
contained (in volume) : — CO. 11 per cent. ; Hf, 29 per cent. ; 
CHj, 2 per cent. ; COa, 16 per cent. ; Nj, 42 per cent. One ton 
of the fuel produced 39'59 cb. m. of this gas, saturated with water 
at 15® c. ; Its calorific power was 1317*8 cal. per cb. m. 

(*’) The recovery of the nitrogen, applied to only one-tenth 
of this consumption, witldn the limits of the Mond's process, 
would give about one mlllluu tons nitrogen per annum, i.e., four 
times about the actual consumption of nitrogenous bodies. 


Discussion. 


Tho Chairman read a telegram from Dr. Frank, 
of Chariot ten burg, regretting his inability to be present. 
He was glad to add, however, that his colleague, Dr. Caro, 
had sjieeiaUy come to attend the meeting. He also read 
letters from Lord Rayleigh, P.R.S., and Dr. Ludwig 
Mond, F.R.S., expressing regret at their inability to be 
present. 

He felt sure that the discussion would be free from bias 
towards any particular process or patent. They were 
there to discuss, in its broadest nossiblo aspects, a question 
of enormous importance, namely, whether or not it was 
practicable from an industrial point of view to supply 
nitric acid in a form which could bo obtained from tho 
atmosphere, instead of being dependent on Chilian nitrate 
as they were to-day. Amongst other jioints raised, the 
question of the transport of nitric acid ap|Teared to demand 
consideration, and ho would like to Wr the views of 
technologists as to whether or no there were difficulties 
attending the transport upon such a scale and over great 
distances of nitric acid of such strength as 1-6 sp. gr. 
He did not suggest it could not be done. There were 
questions in connection with transhipment, &c., which 
should ho discussed. With regard to the cyanamide, 
tho author had treated that as a by-product, resulting 
from the surplus production of carbide, and he had takS 
the price of the latter without packing at something over 
£5 a ton. Those might be the conmtions obtaining to- 
day, but many of them would have read of proposition® 
to which practical effect, he understood, was about to be 
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ven to produce oarbide at a very much lower price, 
id if that proved to be correct, he would eugRest that the 
atement tkat cyanamide would come out at about the 
.me price as nitrate of soda would require serious modifl- 
ition. He should also like to hear what such authorities 
i Br. Voolcker and Dr. Dyer had to say with respect 
• the stability of cyanamide possessed of a definite 
anurial value at the place where it was used : such 
ability had, he understood, been questioned. The prices 
>on which the author had based his nitric acid compari* 
ins appeared to be taken upon the present price of 
trate of soda, and one would like to know whether, in 
ew of the suggested competition, in respect of ‘200, OW 
•ns per annum to commence with, those interested in 
trate would be content to remain passive, or whether 
lere was a possibility of a reduction in price, and to 
hat extent it could go. What was the margin of reduc- 
m possible in that connection ? Even if this process 
ily effected a serious reduction in nitrate, it must react 
vourably to the whole community. They w'ould like 
I learn more about the wear and tear of the furnaces 
hioh had been described, and how long they had been at 
ork on a sufficient scale to make a fair «istiiuate in this 
rection possible. 

After Dr. Divrrh, os President of the Society, had 
^pressed a welcome to the distinguished visitors. 

Sir William. Ramsay said he wished to make a slight 
irrection ; it was not Cavendish who first discovered 
le union of nitrogen and oxygen by the spark, but 
riestley, as Cavendish himself acknowledged. It was 
ue that neither of those experimenters knew what they 
ere doing. They were dealing with “ plilopistioated ’’ 
id “ depblogisticatod air ” ; still, the credit was due 
I Priestley for tlie original discovery, though groat progress 
as made by Cavendisli, in his remarkable researches. The 
hairman suggqptod that, supposing this new scheme came 
to force, and calcium carbide could be made at a very 
w figure in Norway, whether that would not throw so 
uch on the market that it could not all bo taken up for 
i^hting purposes, and that a ^eat deal would be available 
•r the production of cyanamide, or that possibly it would 
3 so. But there was a counter consideration. 

Calcium carbide gave a very cheap light, and from 
le country-house point of view, illumination by its use 
as by far the simplest method if one excluded the oil 
mp. Now, if the price of calcium carbide wore reduced, 
le consumption would go up enormously, because what 
ilitatod against its use at present was its high price, 
riciura carbide at its prewnt price when interjireteo into 
jurofl would represent coal gas at about 8«. or 10s. 
?r thousand, and that was rather a deterrent for the 
•oprietors of small country houses. He believed, how- 
'er, that if calcium carbide were made cheaper, a great 
crease in consumption would take place, and that again 
ould militate against its use in any large proportion 
r manufacturing calcium cyanamide. 

Dr. N. Caro said the Chairman had correctly pointed 
it that the question whether the processes for the 
nation of atmospheric nitrogen became valuable, would 
spend upon whether these processes were economical, 
e believed it to be of importance, therefore, to correct 
►me of the statements of the author, on the wound of 
’aotical experience. He would not criticise the figures 
ven for the process of obtaining nitric acid from atmo- 
iherio nitrogen, as he had hod no practical experience of 
le process, but he would point out that in these figures, 
le not inconsiderable cost of concentrating the dilute 
)id seemed to have been omitted. On the other hand, 
) could furnish some information as to the cost of manu* 
cture of the product, obtained from calcium carbide 
id nitrogen, called ** Kalkstiokstoff ** (crude calcium 
ranamide). The cost of manufacture of carbide given 
irresponded in general to that obtaining in practice, 
2 ., a yield of 2*1 tons of carbide per kilowatt-year, 

> a cost of 140 francs per ton, with electric energy at 160 
anos per kUowatt-year. This cost was not, nowever, 
le actual first cost of the carbide, bnt represented also a 
[ttain profit for the carbide manufacturer, so that it 


would be possible to count on carbide at this price, even 
if it were boi^ht from a carbide factory, and not sp^ally 
manufactured in the calcium cyanamide works. The 
statement of the lecturer that one ton of carbide was 
required to obtain one ton of crude calcium cyanamide 
was not correct, only 800 kilos, of 80 per cent, carbide 
being necessary, t.c., one ton of carbide would yield liWS 
tone of crude calcium cyanamide containing 20 per cent, 
of nitrogen. The statement that the nitrogen used in 
the process cost 10 centimes per kilo, also m^ed correc- 
tion. The nitrogen was isolated from the air either by 
chemically fixing the oxygen, or by mechanical means, ap., 
by Linde’s process. The cost of the latter process varied 
according as electric power or coal was iisea. Linde him- 
self stated that oxygen obtained by his process, even when 
a tolerably dear fuel was used {25 francs per ton), cost 
about 6 — 7 centimes per cb. m. Since for each cb. m. 
of oxygen about 4 ob. m. of nitrogen would be obtained, 
the price of 10 centimes per kilo, for nitrogen, given by 
the lecturer, was much too high. The other estimated 
general expenses were also much too high. These varied 
according to local conditions, but practical working had 
shown tnat the cost per kilo, of nitrogen oombir^ in 
calcium cyanamide was considerably less than the 1*35 
francs given by the author ; indeed, the manufacture 
of crude calcium cyanamide would still be remunerative 
if the price of nitrate-nitrogen fell to I franc, per kilo. 
For nitrate, on the other hand, the position of affairs waa 
very different ; the very accurate, exhaustive investi- 
gations of Sempors and Michels (Z. Borg.-Hiitten-u. 
Saline wesen, 1904, 359) had shown that the price of Chili 
saltpetre could not fall below 20 francs per 100 kilos., free 
at London, that is, the Chili saltpetre industry is capable 
of existence only with a price of 1.35 francs per kilo, of 
nitrogen. This fact would furnish an answer to Sir W, 
Ramsey, who inquired as to the prospects of the calcium 
cyanamide manufacture if the price of Chili saltpetre fell 
below its present value (1.65 francs per kilo, of nitrogen). 
Calcium cyanamide was a substance which could not only 
be used directly in agriculture, for which purpose it was 
eminently suitable, as it contained a high percentage 
(20 per cent.) of nitrogen, which was not r^uoed on 
keeping, and gave in practice results at least equal to 
those obtained with sodium nitrate and ammonium 
sulphate, but which could also serve as raw material for 
the preparation of numerous other nitrogenous com- 
pounds, in which the price of 1 kilo, of nitrogen was much 
nigher than in calcium cyanamide. The crude calcium 
cyanamide, consisting of a mixture of calcium cyanamide 
and carbon, was suitable for the hardening of iron. The 
separated carbon was of a graphitic character, and the 
calcium cyanamide belonged to that class of carbon- 
nitrogen compounds capable of yielding carbon (in the 
form of graphite) to iron. A mixture of crude calcium 
cyanamide and a flux has been prepared under the name 
“ Ferrodur,” and has proved excellent for hardening iron. 
Pure cyanamide and its polymerisation product, dioyan- 
diamide, obtained from calcium cyanamiao, form the raw 
materials for the preparation of a large number of im- 
portant substances. From cyanamide, urea and guanidine 
are prepared. Dicyandiamide may be used as an addition 
to explosives ; it does not reduce the shattering effect of 
the explosive, as large Quantities of gas are evolved in its 
decomposition, but it aiminishes the temperature of the 
products of explosion. According to the most recent 
investigations of Professor Soalliaxr.oni, dicyandiamide 
should also lie the most active product for agricultural 
purposes, as calcium cyanamide, when applied as a 
manure, is first oonvertm into dicyandiamide. If that 
observation were confirmed, dicyandiamide would repre- 
sent a fertiliser non flua ultra, since, owing to its con- 
taining 66 per cent of nitrogen, the expenses of freight 
and transport would be reduced to a minimum. A 
further application of cyanamide rested on the fact that 
its alkali salts served as good condensing scents in the 
preparation of indigo from phonylglyoin. Calcinm 
cyanamide was also largely used for the t^hnioal manu- 
facture of cyanides. In the fused state calcium cyanamide 
reacted with carbon, with the formation of C 3 rattide, imd 
this jnrooeiis was now used on the large scale for the manu- 
facture of potassium cyanide. By the action of steam 
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on calcium cyanamide the whole of the nitrogen wa« 
converted into ammonia. Since ammonia was converted 
into nitric acid under the influence of catalytic agents, 
and the oxygen neoossary for the reaction was available 
after the separation of the nitrogen from the air in the 
manufacture of calcium cyanamide, this latter compound 
might also be looked upon as an intermediate product 
in the manufacture of nitric acid from atmospheric 
nitrogen by a method which would ])robably l>e more 
economical than the direct combustion of nitrogen in 
oxygen. In the preparation of (salcium cyanamide, and of 
ammonia and nitric acid llierefrom, the power-consuming 
reaction was that concerned in the manufacture of carbide. 
Theoretically 1400 — 1500 kilos, of nitrogen could be fixed 
in the form of calciujii cyanamide per kilowatt year ; 
actually, 2*5— 2'(i tons of calcium cyanamide were ])ro- 
■ducod, that is, 500 -520 kilos, of nitrogen fixed. Accord- 
ing to the figures of Haber ami Muthinann and Hofer, 
only 380 kilos, of nitrogen per kilowatt-year could be fixed 
by the direct combustion of nitrogen in oxygon, and 
actually only 140 kilos, of nitrogen were so fixed in prac- 
tice. The calcium cyanamide process had thus attained, 
in practical working, a yield of nitrogen fixed, considiirably 
higher than that theoretically possible by the direct 
process. In conclusion, the speaker claimed that the 
process devised by Prof. Frank and himself for the fixation 
of atmospheric nitrogen by carbides, together with its 
numerous extensions, rojiresented a gnethod of utilising, 
in the future, atmospheric nitrogen botli for agricultural 
purposes and for chemical industry. 

Dr. J. A. VoBLOKEtt said that the subject from its 
agricultural bearings was most interesting. All the 
attempts which ban been nia<hp to supply nitrogen for 
the farmer’s use resolved themselves in a question, as to 
the Chairman had said, of economy in production, and 
when all was said and done, and although great hopes 
had been raised bv Sir William Crookes, jieople were apt 
to be led on a little too far in their conclusions. He did 
not think that even if nitrogen could be supplied frw from 
the atmosphere a solution would be found for the many 
diflScultios attending farming at the present time. Htill, 
^it would certainly form an advance, and an important 
advance, though its ultimate success had to be considered 
purely from the economical point of vieu'. The present 
aubject resolved itself into a consideration of whether 
oither of the two materials mentioned in the paper they 
had listened to could bo produced at a cost less than that 
of other materials which the farmer was in tlie habit of 
using at the present time. Naturally, too, there came 
the question of the practical utility of the two materials 
for agricultural use, and having had some expenonoe 
with one of them, he might be allowed to brioHy mention 
what this had been. So far, experiments with calcium 
oyanamide had not borne out the expectations held forth. 
There were difficulties undoubtedly with respect to its 
keeping. Ho had had to do with calcium cyanamide 
which had been produced in Germany, and after keeping it 
and testing it in the second year, ho found that it had lost a 
oonaiderable amount of its ammonia. Moreover, ex|^eri- 
ments in the field with cyanamide in comparison with 
aulphato of ammonia had led, at the best, to what must be 
called uncertain results. Both at Hotharastoad and at 
Wobium cyanamide had been tried, and although it was 
not considered desirable, before making further trials, to 
publish the actual figures obtained, he must say that 
the results were not favourable to the cyanamide. He 
had not as yet had the opportunity of trying nitrate of 
lime, but so far as he might be allowed to draw a com- 
parison between this and cyanamide, his own inclination 
would bo very much in favour of the calcium nitrate, 
and still more, of the basic calcium nitrate as made in 
the improved way w'hioh Dr. Messel had suggested. It 
aoemed to him on general grounds that the nitrate of 
lime was the roote natural form in which the material 
could be utilised by the plant and be handled by the 
farmer, and there was, to his mind, no reason why it 
should not act as well as nitrate of soda, the value of which 
was universally recognised. Further, the presence of 
lime, especially for land in which lime was wanting, 
would prove an additional benefit. He rather looked m 


that direction, than in that of cyanamide, for any reallv 
practical application of this new discovery, but it wl 
resolved itself, as he had said, into a ouestion of the 
price at which the calcium nitrate couln be produced. 
He could not form any idea as to how far the figures set 
out represented the real state of affairs, and he should 
have liked more definite information on these points, 
for it was flicre that the difficulty would bo found. If 
the estimates for production, repairs, general expenses, 
and the other items of packing and transport were really 
correct, well and good ; but if they were not, the farmer 
would undoubtedly still keep on using nitrate of soda 
as bofori'. 

I>r. TtEimAitn Dyer said the matter, in this stage, 
was esHentially a problem of chemical engineering. It 
w’as no longer a question of chemistry. They knew all 
about the application of nitrogen vvhen they had it, 
and wbal they wanted to know now was, what the pros- 
jicets were of getting it economically in cither of these 
ways. He thought the calcium nitrate was more likely 
to be useful to the farmer, hut they required to know 
whether these early developments were going to be 
practically developed, and they w’ould need a good deal 
of exiierience before that could be decided. 

Mr. BiNOiiAM said the author had correctly stated that 
the whole ijuestion of the cost of the manufacture of 
nitrate of lime was based on the cost of the carbide, 
and he thought these figure-s of the manufacture of carbide 
were entirely illusory. It was quite true Dr. Caro had 
considerably improved the a.spect of the subject, but 
from his statements it apjieared that he employed a 
very poor carbide, 08 per <‘ent,, wduch at present could 
not possibly be sold for use in acetylene lighting. So 
that the suggestion made by Sir William Karnsay that 
the surplus production could be used for making nitrate 
of lime, to a great extent fell to the ground. Ho 
must point out tliat there was only one carbide factory 
in Norway and Sweden which could obtain lime at 15 frs. 
per ton. At most places it cost nearly double that 
figure, chiefly owing to the fact that to get good 
acetylene carbide the raw material had to be imported 
from foreign countries. The point he wished to make 
was this ; the author hod very correctly stated that 
there were some carbide factories which could make 
tt kilos, of carbide per kilowatt-day, but there was an 
enormous difference between this amount and 2-1 tons 
per year. If you divided the latter figure by 6 kilos., 
that meant a working year of 350 days. He did not 
know of a single carbide factory able to work 350 days 
consecutively night and day, and in his oniuion, it was 
very risky to count upon such a basis. There might be 
factories in existence, he believed there was one, which 
did succeed in working 350 days. There were waterfalls, 
like one which was now being harnessed in Norway, 
riving about 100,000 horse power, and if they could 
harness two or three thousand they could, as a rule, 
reckon on getting power all the year round, especially 
if the plant were duplicated. But if that were done, 
the figure of 6 frs. for depreciation was absolutely out of 
the question. Kven without duplicating the plant, 
assuming all went well, the figure of 6 frs, for depreciation* 
was, in nis opinion, much too low-. Still it was fair if 
you took a poor carbide of 80 per cent. ; and if it was 
possible, which he believed it was, to use a carbide which 
was not suitable for lighting purposes, containing a high 
jwconlage of phosphorus, you might produce carbide at 
id a ton, and he Iwlioved that was the figure originally 
calculated l>y Dr. Frank ; at any rate, it was the figure 
contained in some pa^wrs sent from him. At the same 
time, no doubt, the fact that the extra cost of carbide 
was to a great extent neutralised, as Dr. Caro had pointed 
out, by the much higher yield of nitrate of lime ootained 
from a ton of carbide than was shown in the figureii, 
therefore it really seemed possible tliat the end figures 
might actually be obtained in practice. 

Mr. R. J. Friswrix said a very important remark fell 
from the author when he oidlea attention to the fact, 
that if power were raised by Mond gas os it stood at 
present, they would have the cost per kOo. of nitrogen 
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fixation coming out at about 16 penco. That was the 
price which he calculated in his tame as being the price 
per kUo, of nitrogen from Chilian nitrate at about £10 6a. Brf. 
a ton* Of course, it was a moot point whether that price 
was one capable of much reduction. When he was 
engaged in the manufacture of nitric acid, he devoted 
some attention to that point, and found that with the 
priooB at which the nitrate was now being introduced into 
Europe, tlmre were large numbers of beds of Chilian nitrate 
which were said to be not worth working. It was really 
only a few of the deposits which paid to work at present 
prices. So that unless that price was artificial, there did 
not seem any very great margin for reduction. Owing 
to the enormous troubles which appfiared to accompany 
the production of electricity in mountainous countries by 
means of water power, they were driven to look to its 
production by means of producor-gaa. There was still 
a great deal to be done in reducing the price of power 
generated in that way. Professor (iuyo correctly stated 
that at present it costs about 60^. per horse power per 
year, but there was no doubt that when improved methods 
of scrubbing prodiu^er-gas were introduced, so as to get 
bettor results in gas engines, that price (‘,ould be consider- 
ably reduced. If that were so, then tliey would have an 
opportunity of reducing the cost of the oxidised nitrogen. 
But after all, that was a comparatively small matter 
compared with another point. .\11 the author’s 
calculations were based on the production of fiOO kilos, 
per kilowatt-year of nitric acid. If, theoretically, it was 
possible to produce 800 kilos. j>er kilowatt-year, that 
meant that at jjiesent they were only producing five- 
eighths of the possible amount. Evidently there was 
great room for improvement in the yield of the nitric 
acid. Taking that in conjunction with a higher power 
from engines driven by producer gas, it appeared to him 
that the possibility of the production of nitric acid by such 
means was extremely hoi^oful. 

Mr, W. F. Il|EiD said he would like to look at the matter 
from the general point of view, namely, the great advances 
which had been made in industrial chemistry through 
either of these processes. They had now in their hands 
Buoh means of fixing the nitrogen of the air that it was 
only a question of cost, and in this they were getting so 
close to the natural sources of nitrogen, that, it became a 
question of fractions of a family only. This question of 
the fixation of nitrogen had always been a fascinating one 
for chemists, The very first {iractical fixation uas uy a 
French chemist in 1777. Instructions were issued m 
that year for the nmnagemont of the “ nitri^res ” for the 
proiluctum of saltpetre in France, when the sufiply was 
cut off through our British Navy. They then formed 
these nitre plantations, and used their sewage to make 
aaltfietre for the preparation of gunpowder. That was a 
practical utilisation of their sewage which was the beginning 
of the fixation of nitrogen, and also of the bacterial treat- 
ment of sewage on a large scale. He did not think Dr. 
Caro, although ho had given one or two of the applications 
of calcium eyanamide, had fully done justice to Ihe develop- 
ments which were possible with that extremely interesting 
product He heard Dr. Frank’s paper at Rome, and he 
mentioned guanidine, and some other substances which 
rfiould be produced in a very simple way from the calcium 
eyanamide. Also with regard to the production of 
nitric acid, the o.xygen which was a waste product in 
distilling liquid air could bo used for producing nitric acid 
cheaply. This process of Dr. Frank could produce 
nitrate of lime, ammonia, or calcium eyanamide. These 
were all products which could be used industrially on a 
large scale, besides other substances which were useful 
as raw products for fine chemicals. All were interested 
in the cheap production of nitric acid from a national 
point of view, for, not having the means of producing it 
m our own country at present, w© were entirely dependent 
on foreignors for the supply of the chief material for our 
national defence, and it was only by the introduction of 
each process^ as this in our midst, on the industrial 
scale, that we should be rendered independent in our 
national defence should be we attacked. 

Mr. OeoAtt GVTTUA 17 V said, with regard to the electric 
production of nitric acid iiom the air, the author had 


made the cheapest mmible oalonlations* eleotrio 

power at 60 frs. per kilowatt-year was perhaps possihle 
in Switzerland or Norway, but if those who produced 
electric power there would calculate very carefully, they 
would find that after some years when their repairs 
increased and dilapidations were coming on, when the 
atmospheric and other occurrences would multiply, which 
Mr. Bingham had mentioned, 50 fra, per kilowatt-year 
was an im|K)8sibility. Another item which was quite 
impossible in his opinion, having himself managed works 
m Switzerland, uas 10 frs. lor wages and general 
exj^enses per ton of nitric acid. The mere handling of a 
ton of nitric acid coat more than 10 frs. ; he did not 
consider even the question of packing, because he took it 
they must find some means of utilising the nitric acid on 
the 8j>ot. 

Then there was the cost of 205 frs. per thousand kilos, 
of mono hydrate, but in what form was that obtainedT 
Not at all as 1‘500 acid. There was no means at present 
kmmn of producing nitric acid by electricity in a concen* 
tration of 1*500 ap. gr. All that was possible with evei^ 
treatment known to the industry of the engineer was acid 
between 50 and 00 jier cent. Then there was the cost 
of £10‘2 for a ton of mono hydrate, in a form in 
which it could not be sold at £2 per hundred kilos, as 
stated, which was the price in England, or at a cost oi 
£14 per ton, as it was in similar places as those where 
the electric nitric acid was supposed to be mad© ; but it 
was in a form in which it was worth a groat deal less than 
£14 ; in a form in which it could not be sold at all in most 
cases, because there were no moans of consuming 60 per 
cent, acid to such an extent. Thus, in all those calcula- 
tions which were brought forward by all these lectureri 
and writers, every one n^ made the same great mistake. 
Turniiw to ihe question of eyanamide, he fully believed 
that Dr. Frank and his assistants were approaching 
the subject in a scientific manner, and that in 
spite of all the enormous initial difficulties, thej 
were getting wonderfully well on the way to pro< 
ducing something of extraordinary value. He had nc 
wish to say that in these initial stages in which thej 
were — for they had only erected one works of a larg< 
character, comparatively recently — they hod sucoeodec 
in producing their product in the cheapest possibU 
manner. He believed that, like everybody else, they would 
after years of experience, succeed in making improvementi 
which would enable them to supply what was reauired, 
No doubt the calcium carbide industry, which had already 
achieved such good results, would continue to improve 
The eyanamide process was cajiable of great develop 
nient in many ways, apfili cable to so many industries 
that there was no question that it was on© of the mo«i 
important inorganic compounds which had been brough* 
to their notice for some time. It was only fair to giv< 
Dr. Frank and his collaborators time to show what the] 
could do. He could not go into the question of cost 
because the figures wore only known to Dr. Frank am 
his colleagues, but speaking from what ho saw on, th^ 
subject, it was not yot such as might induce agriculturalist 
to take the product in place of some form of nitrate o 
soda. This brought him to the laet point. All thi 
figures were given as in England, but, on the other hand 
they wore compared w'ith the cost price as in Switzerlam 
or Norway, winch was quite right. Still, nitrate of sodi 
cost the same, probably a little more, in Norway than U 
England, and therefore you could compare it, althougl 
you could not compare nitric acid. Nitrate of soda a 
a matter of fact hod not always been lOd. id. a hundred 
weight ; ho hod known it a groat deal less, in fact, no 
long ago it was only 8«., and it had dropped within a fe^ 
days nearly !*»., so that the whole calculation would b 
thrown out. Be that as it may, he should be confront 
with the objection that with the increased oonsumptioi 
of nitrate of soda for agricultural purposes, it wawi likmy b 
go higher, and the deposits of nitrate of soda being m 
Prof, Guy© said, on the point of exhaustion, tho^ wpuk 
find it going higher still. But tbose who said that 
forgot that in Chili an enormous quantity of niirate o 
spaa was thrown away every day. They were reall; 
working In the manner best characterised by the Germw 
mining expression “ Baubbau,” robbii^ the groundi" 
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they only took out the best parts of the deposits, and 
those that could not be worked were thrown back into 
the trenches. Was it not more likely, with these millions 
of tons of inferior caliche lying about, that one day a 
ohemist would find means of extracting them profitably ? 
Was it not within practical bounds to ship that waste 
caliche to other countries and bum it in a mixture with 
some organic combustible lying about in millions of tons, 
like peat, thereby utilising both in a manner liest calcu- 
lated to give the best results ? Could they not in this 
way obtain by-products os valuable as were obtained 
by coking coal, or might nf)t Dr. Mond make use of that 
and proouce a gas which would surpass oven his own ? 
Much as electricity had done, much as they had reduced 
the cost of electrical bleach and other jiroflucts, he did 
not think yet that electricity was capable of playing 
that rfile in the prcKluctum of manure, which some thought 
or that chemical ])roducts like calcium evanamide <u>uld 
supersede in a hurry those natural resources like those in 
Chili, which were certainly well worth a study. 

Mr. H. i)K Mosknthal said he would only refer to two 
points, one of which had been mentioned by Mr. CJuttmann, 
namely, that the acid protluced was only fiO per cent., 
which would have either to be concentrated, or treated 
in some way. The other point was in answer to a question 
the Chairman asked. Strong nitric acid was transport<‘d 
in Germany by rail in tanks. 

Prof. H. K. Armstrong said, no doubt these two 
processes were of great interest, and marked an inifiortaut 
step forward in the possibilily of dealing with atmospheric 
nitrogen and making various now' conifiouiids, but he 
could not help thinking a great deal of care needed to be 
exercised before coming to anJI definite conclusion with 
regard to the use of this new material for nianurial jnir- 
poses. Dr. Voelokcr had already called attention to the 
tact that the results obtained in this country had not 
been altogether satisfactory, and even suDjinsing they 
had been during a year or two, they would nave to await 
the result during a series of years. They had to learn 
whether a soil would bear the continued alkaline treatment 
which it would be subjected to if this were used. Tlu'V 
knew already it would not hear continued treatment with 
sulphate of ammonia ; they knew that sodium nitrate 
was a very suiwrior manurial material on account of its 
inertness in many respects, and that it was very favour- 
ably contrasted with ammonia salts, and this material 
might suffer from a like objection. But one could not 
help feeling that the problem was a much bigger one than 
that. Not only might a great deal be done in the direi'- 
tion Mr. Reid had said, and if they could be as thrifty as 
the French were, and go back to the old treatment, 
and save a groat deal of the nitrogen now thrown away, 
it would be of great importance ; but there had also been 
dlacovered, within recent years, methods of fixing nitrogen 
in the soil by the agency of bacteria. No doubt that 
subject was in its earliest stages of investigation, but 
there was no reason to suppose that in the future they 
might not discover in the humble bacterium a means of 
carrying on the necessary manufacture within the soil 
itself locally all over the world. That was the solution, 
he took it, to which the agriculturalist looked forward, 
and that would seem to be tlic natural solution from that 
point of view. When the supply of Chili saltpetre was 
exhausted as a means of making nitric acid, this process 
would have an enormous value, but he could not help 
thinking that this discussion had a more or less aeadeniio 
value. In this country it had an altruistic as well as an 
economic side. Ho thought they ought not to allow 
coal to be used for purposes of this kintf ; the supply was 
so short that it ought only to be manufactured in 
countries where water power was available, and the 
discussion ought to be adjourned to Canadian and 
South African districts. In this country he did not 
himself think they should allow even Mond gas to bo 
used for such a purpose. 

Prof. Guye wrote as follows in reply 

“ J’ai M tr6s virement int4r©ss6 par lea di verses obser- 
vations pr6sent6es k la suite de l’expos6 qui je vieos de 


faire du probl^me electro-ohimique de I’azote. Ne 
pouvant, sans abuser de votre temps, revenir sur les 
diverses observations, jo me permets do renvoyer k la 
publication detaill^e de men manuscril qui comprendra 
quelques notes justificatives a I’appui des chifi^ que 
j’ai donm^. Je tiens seulement k faire remarquer que 
le prix de revient du carbure do calcium tel que je I’ai 
«itami correspond tr^'S semblement k oelui des Iwnnes 
fabriqiies de I’Europe Centrale, avec des variantes dans 
1 ’importance relative des divers faoteurs, mais sans 
cliangenient appreciable dsns le resultat final. Eu oe 
qui concerno les gisemonts du Cliili, los renseignements 
qui m’ont 6t<^ foiirnios oonfirment I’opinion qui a 6t<^ 
emise ce soir d’api^s laq nolle les frais d’extraotion sont 
aujourd’liui plus clevis qu’ autre fois et ne permettent pas 
d’entrevoir la possibilite d’une baisse appreciable dans 
le prix de vetite de ce produit. 

“ En ierminant, je tiens encore k insister sur le caractkre 
comparatif des calouls que j’ai presenter's, lea resultats 
absoluH pouvant auivant les circonstancos etre plus on 
moins lurgement modifies. Mon but a 6t6 surtout de 
poser line question, et non de la r^soudre.” 

(Translation.) 

“ T have lieen much interested by the various observations 
made at the close of the account of the electro-chemical 
problem of nitrogen wliich I have just given. As I 
cannot venture to occupy any more of your time, I will 
only refer to the details w'hicn will appear in print, and 
which will justify the figures which I have given. I 
will only remark that the cost price of calcium carbide 
which 1 have mentioned is practically that of well -placed 
and successful works in Central Europe, which vary 
among themselves as to the relative importance of certain 
factors, but yet which show close agreement in their 
final estimate. As to the Chili deposits, data with which 
I liave been furnisbed, confirm the views which have been 
stated to-night, namely, that the cost of extraction is 
now higher than formerly, and that no drop in the price 
of Chili nitrate is likely to occur. 

In conclusion, I must again insist on the purely com- 
parative nature of the figures I Imve given ; for circum- 
stances must necessarily modify all absolute figures. 
My object has been rather to state questions for diseuasion 
than to answer tliem. 
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DE. RUSSBLL W'. MOORB IN THE CHAIR. 

NOTES ON THE OXIDATION OF LINSEED OIL. 

BY A. H. SABO. 

* 

It has long been known that linseed oil dries by ooni- 
bining w ith oxygen, and that in so doing it gains in weight. 
At least one comptitent authority says that in drying it 
gives off water and carbon dioxide ; but, as this latter 
assertion seems inooinpatible with the gain in weight 
which all observers have recorded, the fmlowing experi- 
ment has been made to test the truth of the assertion. 

Six weighed glass tiasks, of about 600 c.c. capacity each, 
were fitted witn rubber stoppers, through each of which 
passed two glass tubes, one reaching near the bottom of 
the fiask and the other about an inch below the stopper. 
These tubes were bent, above the fiasks, at right angles, 
so that they could be joined with bits of rub^ tumng, 
so that a current of pure air could be drawA ^ough the 
whole. To remove moisture and carbon dioxide, the air 
was first passed through jars filled with calcium chloride 
and lumps of caustic potash ; and on leaving the apparatus 
it was again passed through a calcium chloride tube aind 
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iOtbustio potash. One of the flasks was then flUed with 
pure raw linseed oil, from which it was poured into the 
second flasks and so on until each flask had been wetted 
with the same oil. The flasks were drained, weighed, and 
then set up. in series and connected as indioatedT; then a 
slow current of air was drawn through the apparatus 
by a fllter-pump. It was anticipated that in about 
ten days the oil film would be dry, and then the flasks 
would be again weighed, also the drying lul>e, and the 
■carbonic acid estimated. Considerable care was taken 
to make the joints tight, although, as the whole a}>paratus 
was open to the air at one end, leakage was not exjiected. 

The oil did not, however, uniformly wet the inside 
of the flasks, but the film at first formed broke up and 
atliered into drops, and a little |X>ol of oil formed at the 
ottom of the flask. The flasks were new and clean. 
Afrer a day or two the oil in the first flask began to bleach 
and in due course dried, as was shown bv the formation 
of a film of linoxyn, and then dried still further, as indi- 
cated by the shrivelling and wrinkling; of this film ; and 
all this time, which was about ten days, the oil in the 
other flasks was not acted on. Then the oil in the second 
flask began to bleach, and dried ; then the oil in the third 
flask ; and, after more than two months, the oil in the 
aixth flask was finished. ICvidently something was done 
to the air in passing through a flask containing a 
few hundred mgrins. of oil which prevented it from 
oxidising any more oil. This seems remarkable, and 
worthy of record. Possibly it was the removal of ozone ; 
if this should be shown to be true it would account for 
the fact that oil dries more rapidly out of doors than 
within, and this is true whether it is in the sun or not. 
These flasks were not in direct sunlight, but were in a well- 
lighted room, and directly under a skj'-light. 

When the calcium chloride and the potash were 
examined, it was found that they had gained in weight 
far more than was possible to account for except by 
leakage ; but this is not remarkable, as everyone knows 
who has tried •to make joints tight for a long time; so 
the original purpose was defeated. 

When the flasks were re- weighed it was found that in no 
two of them was there uniform percentage increase of 
weight of oil ; and the extremes, which were in adjacent 
flasks, differed so much that one had gained two and a 
half times as much, as the other, the figures being 10*1 
and 25*5 ixjr cent. Yet it was the same oil that was put 
in all these flasks ; and the amount which remained in 
the several flasks was about the same, being about 300 
mgrras. 

After this, the stoppers wore removed from the flasks, 
which were then hung up, mouth downwards, for several 
months, and occasionally weighed ; no imi>ortant changes 
•develo^ied. They were then cleaned and re-weighed, and 
the original weights wore thus verified. 

An attempt was made to repeat this experiment with 
greater care, liut after a time leakage developed and the 
experiment was abandoned ; but as far as it went it 
agreed with the one il escribed. 

In connection with this it may be well to refer to the 
work of Cir. Keppelor, in his studies on the Hargreaves 
aulphate process, as reporteil in “ Ohemischo Industrie ” 
for 1905, No. 5, page 173, whore he says : Oxygon, 

tinder the influence of certain treatment or of some sub- 
■fltances, loses its property of readily effecting oxidation, 
and heating the oxygen reduces its oxidising power.” 

It will be romemberod that ozone is destroyed by heat 
•or by contact with rubber, or other oxidisable matter. 

Dr. P. C. MoXiiUiNKy said with regard to the atmos- 
pheric oxidation of linseed oil, he had himself found that 
the same sample of linseed oil would at different times, 
and under conditions that wore apparently the same, 
absorb very different percentages of oxygen, or at least 
that the increase of weight on drying was very different. 


Obituary. 

SIR CHARLES TENNANT, BART. 

Sir diaries Tennant of the Glen, Feeblwhire, was 
the grandson of Charles Tennant, the ** Wabster 
Charlie ” of Robert Bums. Charles Tennant gave 
up weaving for bleaching, and removed nltiiuately 
to Glasgow. There in 1787, the fathor-in-law of 
James Watt, inventor of the steam-engine, had 
begun to bleach linen by the aid of ” Eau de Javelle ” 
obtained from Paris.* Charles Tennant with his 
partner Knox, improved on this by jiroducing a more 
portable form of bleaching agent — viz., “ chloride of 
lime ” or “ bleaching ]Kiwder. With this invention 
commenced the history of the 8t. KoUox firm, which 
became one of the largest in the world. John Tennant 
succeeded his father. Charles Tennant. Sir Charles, 
the second son of John Tennant, was born in 1823. 
Following his school education, he received a busmess 
training as an apprentice in Liverpool, and then 
return^ to Glasgow, where ho at once made his 
mark, vanning success and fortune by the exercise 
of business qualities of the highest order. In 1878, 
he took over the management of the 8t. Rollox works, 
of which there were branches at Hepbum-on-Tj^e 
and Manchester, and salt works at Haverton Hill, 
Durham. 

The Steel Company of Scotland was orijjinally 
formed in 1872, with Sir Charles Tennant os ohamman, 
for the manufaotuie of malleable iron, and also steel 
(hy the Siemens-Martin process), from the purple 
ore forming the residue of the pyrites supplied oy the 
Tharsis Conifiany, after burning in the kilns and 
extraction of com>er and sulphur. Though the 
malleable iron sclieme failed, tlie Steel Company 
did not, and mild steel was produced for ship- 
building and engineering purmises. Sir Charles, 
whose energy had overcome all difficulties in this 
direction, hdd tlie chairmanship of this Steel Company 
till 1894, and became thereafter honorary president. 
He was the first chairman of the Tharsis Copper 
Company, and was a prominent figure among the alkali 
manufacturers of the United Kingdom who purchared 
the copper pyrites mines in the south of Spain, which 
had failed in the hands of the French companies. 
The enormous concern, which was the outcome of 
this purchase, was worked up under his able direction. 
His own firm, Chas. Tennant, Sons, and C/Ompony, of 
St. Rollox, was the principal one of the 40 engaged in 
the production of Leblanc soda, which entered in^ 
combination as the United Alkali Co., Limited, in 
November, 1890, Sir Charles being elected the honorary 
president. Among the other posts which ho occumed 
at one time or other, were the vice-chairmanship of the 
North British Railway, the chairmanship of Nobel’s 
Explosives (Company, and the chairmanship of the 
Umon Bank of Scotland. Sir Charles Tennant was 
an original member of the Society of Chemical 
Industry. 

He received a baronetcy in 1886. He sat in the 
House of Commons from 1879 to 1880. 

Sfr Charles died rather suddenly on June 4, at bis 
residence, Broadoaks, Byfleet, at the age of 82 years. 


ERRATA. 

This J., 1906, 623, ool, 1, 1. 23 from top, for **h< 
established” reod “he introduced.” Col. 2,1, 2 from top, 
for “about this time” read “In the earlier years 
between 1880 and 1890.” 
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L— PLANT, APPARATUS & MACHINERY. 

{Continued from page 526.) 

Knoush Patents. 

fUmieik<dly sealed doors of cylinders and chtmhers used 
for creosoting^ vacuum pans, ami hrick~Jairdcning 
ciMmhers for high pressure audthe like purposes ; lands. 

tn . A. li. C. Dariks, Netherton, Staffs. 

Pat. 7732, April 12, ITO. 




Furnaces : Jmpts. in . J. D. F. Andrewei, London. 

Eng. Pat. 9962, May U, 1906. . 

The fuel is introduced into a “ fuel-ohaml)er *’ which 
has no grate and is heated by the combustion taking 
place in an adjacent “ combustion-chambor,” The 
gases given off in the “ fuel-chamber,” and the residual 
coke are passed through an opening or nort into the 
“ combustion-chamber whore they are ournt by air 
admitted either entirely through the grate of the latter 



The claim is for improvements in the method of making 1 
the joint between tlio door. A, and the chamber, B, m j 
apparatus in which the door is closed and secured by ! 
“screw applied radiating arms,” K, engaging with slots i 
or staples, 6®, in the cud of tlie chamber. The dished | 
wrought iron door. A, has a heavy cast marginal ring, 

C, which fits into a rebate, l>*, formed m the ring. : 

riveted to the end of the chamber. The face of the door j 
ring has a recess, C®, filled wdth soft metal which is forced j 
ou to a chisel-edged projection, 6®, formed on the face of ] 
the rebated surface of the chamber ring, b^, by the radial 
arms, K. The latt-er are actuated by a screw, F^, and a 
capstan- wheel, N, working on ball-bearings on the shaft, F, 
situated axially with regard to the chamber, and carried 
in a socket, E, mounted so as to pass through the end 
of the door, A. The ends, Aj®, of the radial arms are 
curved or of a cam shape, and act directly on the outer 
sidej, it*, of the heavy rim riveted to the dished door, 
A.— W. H, C.v 


or partially through the grate and partially throughr 
the ” fuel-chamVxT.” — W. H. C. 

Furnacest muffles and kilns ; Jmjits. in the construction 

of . W. P. Gibbons, Lower Gomal, R. Masters, 

Dudley, and O. A. Baoddicker, Harborne. Eng. Pat. 
13,614, July 3, 1905. 

The furnace or muflBe is built above a gas-producer, 
and the secondary air is pre-lieated by passing through the 
hollow arch of the gas-producer, and through passages in 
the side walls of the latter. The g^es and air are mixed 
and burnt in an arched combustion chamber situated 
over the producer and below the furnace or muffle, and 
the products of- combustion are conducted thro^h 
Hues constructed in the floor and side-walls of the latter 
to two flues above the furnace arch. From these flues 
the gases may pass either directly to the chimney or 
stack, or to the interior of the muffle and then to thfr 
cldmney. — W. H. C. 





Cl. GAB 4 IAG19T. 


Cherniy adion Iteiwem maierialg ; Procfiaaea for obUtitiing 

a i*ialeni , and apparatua therefor. C. G. P. d© 

Laval, Stockholm. Eng. Pat. 14,572, July 14, 1906. 
Under Int. Conv., July 19, 1904. 

Sbe Fr. Pat, 366,096 of 1906 ; thie J., 1906, 131L— T.F.B. 

Sc'^ration of solid >mrtidts from each other ; In^a. 

in the . A. P. S. Macquisten, Glasgow. Eng. 

Pat. 16,119, July 22, 1905. 

The invention relates to improvements in the method of 
separating solid particles from each other, described in 
Etig. Pet. 26,204 of 1904 (this J., 1906, 112), and consists 
in the addition of a small proportion of oil or soap to 
the liquifl or pulp. The proportion suggested is 1 part 
of oil to 6000 or 10,000 parts of liquid or pulp. The 
particles to be separated are imme»*Hoa in the liquid, end 
HFi* brought gently up to or through the surface. The 
plivsical condition of the particles, or the surface tension 
of the liquid is alUired, or both oflocts are obtained. 
Further, smell amounts of acid and of a salt or salts may 
he added.— W. H. 0. 

Seotiraling nMchines ; Impt-h. in — . W, 8. Ayres, 
lia/loton, Pa,, U.8.A. Eng. Pat. 19,913, Oct. 3, 
1905. 

The claim is for a separating floor, wliich consists of an 
endless band on which the materials (coal, ores, minerals, 
&c.) to be separated are fed from a shoot with an adjust- 
able spout. The band is inclined transversely to the 
direction of movement of the mineralH lieing treated, 
and may also bo inclined in the direction of the flow, 
'riie direction of movement of the matoriHls is controlled 
by guide-bars arranged across the endless belt, which in 
a modification of the apparatus may bo made up of a 
number of narrow endless bands placed parallel — W. H. 0. 

Thying furnaces fat cord and similar nuUeriala tvith 
several- shdr<s *or hearths superposed one edror'e the 
other. V. Ostertag, Winterthur, Switzerland. Eng. 
Pat. 20,762, Oct. 13, 1906. 

See Fr. Pat. 368,036 of 1906 ; this J., 1900, 170.— T. F. B. 

Agitating and miring apparatus. T.. C. Trent, Van 
Trent, Cal., U.S.A. Eng. Put. 20,866. Oct. 14, 1906. 

See U.S. Pat, 806,214 of 1906 ; this J., 1906, 8. -T. F. B. 

Herew presses for drging and similar operaiions : Con- 
tinuous , J. G. Lorraiii, London. From American 

Process Co., Now York, U.vS.A. Eng. Pat. 26,724, 
Dec. 21, 1905. 

The apparatus consists of a burizontal casing in the shape 
of the frustum of a cone, into the larger end of which, the 
material to be prt'ssed is fed from a hopjwr by a “ star- 
wheel.” It is moved along and compressed by the 
blades (»f a sert^w. mounted on a hollow perforated 
shaft, which extends axially through the casing. Steam 
eon be introduced into the front end of this shaft to 
moisten the contents of the press, and the expressed 
liquid escapes through the perforations in the rear end 
of the hollow shaft, which has a partition in the middle, 
and through a small perforated cone, whicli tapers in 
the reverse direction and is clamped round the shaft I 
just before the outlet end of the casing. The compressed 1 
material is delivered through the annular space between ^ 
the two cones, and is cut off by knives jield by the clamps I 
which fasten the smaller cone. The sliaft is carried on ! 
suitable bearings at each end of the casing ; it is rotated 
by a worm-gear at the inlet end, and has a small central 
steam pijie leading to the rear end, to blow out the draining 
portion and the small cone if they become blocked. 

- W. H. C. 

UtirTMi) States Patents. 

8epar(din.g nielala and other substances from liquids; | 

Apparalus for . L. Dion, Assignor to the Amerious 

Eleotro-Hertnatio Co., New York. U.S. Pat. 820,483, 
Hay 16, 1906. 

A BUMEEa of horizontal cylindrical filter cages are 
ocroitged ia vertical rows and covered with filterulg 1 
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material, over which, in each ease, works a rotary brush, 
with bristles extending inward and aetuat^ by means 
of cams and rods. — C. S. 

Filter; Rotary — . F. A. Evans, Redwood Falls, 
Minn. U.S. Pat. 820,660, May 16, 1906. 

The filtering chamber, which is annular, is fitted with 
a scraper mounted obliquely, and adjustable both lon^- 
tudinally and angularly, working over the open parts of 
the filter, for removing the solid materials from wbioh 
the liquid has been drained. — C. S. 

Drying kiln. J. F. Hamahan, Buffalo, N.Y. U.S. Pat. 
820,866, May 16, 1906. 

The drying chamber is provided with an air inlet, extend- 
ing the whole way along the bottom, and fitted with a 
damper ; also with an air outlet extending all the way 
along the top, and fitted with a regulator. The heat is 
supplied by means of a scries of pipes, supported by cross- 
bars, at a suffieiiuit height above the bottom of the 
chamW to permit the air entering at the liottom to pass 
to the oppositt' side of the kiln, before coming entirely 
under the influence of the heat radiat(;d from the p^s. 

Furnace for heating comminuted material. H. K. Kriobel, 
Philadelphia, Pa. U.S. Pat. 820.931, May 15, 1906. 

A NUMBER of oommimicating hearths are mounted one 
above another, so as to overlap and form a tortuous flue. 
The furnace is almost entirely surroimded by an air 
cliarnber, communicating with a series of horizontal 
pijies partially embedded in the hearths. Underneath 
the bottom hearth means are provided for heating the 
same, to initially start the furnace, and also charging doors 
with air ports are placed opposite the several hearths* 

— C. S. 

Furtutce for burning comminute material. H. K. Kriebol, 
Philadelphia, Pa. U.S. Pat. 820,932, May 16, 1906* 
(See preceding abstract.) 

In place of the air chamber and pipes, the furnace is 
jprovided with a boiler and water-jacket, together with 
faleral oomimmicating means for procuring a oiroulation 
of water across the furnace. — C. 8. 

Liquid purifier. C. Tuokfield, East Molosey. U.S. Pat. 
821,207, May 22, 1906. 

Seb Eug. Pat. 16,689 of 1904 ; this J., 1906, 982.-~T. F. B. 

IL-FUEL, GAS, AND LIGHT. 

(Continued from page 629.) 

Enoush Patents. 

Coke ; Manufacture, of and apparatus therefor* 

J. J. SUcdhxik, Little Bentley, Essex. Eng. Pat. 
9688, May 6, 1906. 

Small coal or slack of a uou-uoking oharaoter is intimately 
mixed with alxmt 10 iier cent, of liquid hydrocarbons, 
such as gas-tar, and the mixture is heated so as to render 
the tar more fluid, and to cause it to outer the pores of 
the coal. The mixture is then placed in coking chambers 
heated externally, hot air and steam being also introduced 
internally, whereby a hard coke is obtained. volatile 
matter produced at the same time may be oondonsed. 

-~A. G. L* 

Distillery refuse known as **j)ot ale” or spent wash; 

Treolmenl of for the production of fuel. J. T. 

Connell, F. F. Haldane, and J, Thomson. Eng. Pat. 
13.914. July 6. 1906. XVII., page 004. 

Retorts for the carbonisalion of coal ; Vertical ■ — 

H. W. Woodall, Wimbornc, and A. M. 1). Duokham, 
Upper Parkstone, Dorset. Eng. Pat. 11,966, June 7, 
1906. 

Vertical retorts are provided externally with longi- 
tudinal ribs projeoting so far as to abut against the retort 
setting, or against the oorrespondiog nbs of adfaoent 
retorts in the same setting.— H. B. 


m 




Ol. k LKSttT. 


Cfaa retort eettinge and reqentraior fntna/tce for th^ same, 
E. K6rting, Eng. Pat. 12,176, Juno 10, 1906. 

'Che netting, which in adapted for nne with horizontal 
retorta of 8 ra. ««■ more in length, ia divided into two 
retort-heating compartments by a partition at right 
angles to the axis of the retorts. A transverse wall 
depends into the generator (which is situated beneath the 
retorts) to a point somewhat below the surface of the 
fuel, and thus divides the upper regions of the generator 
and fuel bed into two portions. The gas from the front 
portion passes up into the front retort- heating com- i 
partment, whilst the gas from the rear jwrtion passes j 
into the rear compartment, mingling in cai h case 
with secondary air supplies which have been preheated 
in the lower jHirtions of the setting. By this means 
the uniform heating of lengthy retorts is assured. — 11. B. 

Retorts for the carbonisation of coal- ; Vertical , 

H. W. Woodall, Wimbome, and A. M. 1). Duckham. 
Upiier Parkstono, Dorset. Eng. Pat. 12,289, Juno 13, 
1906. 

To prevent the cracking of the top section of a vortical 
retort which is fed by a meohanicrol feeding ilovicc (such 
as that described in Eng. Pat. 16,497 of lOO.*! ; this J., 
1904, 744), the cast iron cover of the retort is provided 
with an upright flange, forming a tank in which water 
is oirculatcd, thus keeping the feeding device cool. The 
cover has a depending flange, the lower edge of which 
rests upon sand contained in an annular trou^ surround- 
ing the top of the retort. The sand licadons the vibration 
and forms a gas-tight joint between the cover and the 
trough.— H. B. 

Coal gas ; Method of and means for 'producing or enrich- 

ing . K. Hooton and J. Noble, Ashion-undor- 

Lyno, Eng. Pat. 10,733, May 23, 1905. 

CoTTON-SBBU shells ot husks, either compressed or not, 
are introduoed along with coal, coal slack, or coal breeze 
into gas retorts, and carbonised in the usual manner. 

— H. B. 

Gas apparatus ; Ruction . 8. Griftin, Bath. Eng. 

Pat. 14,264, July 11, 1906. 

Fok the automatic supply of fuel to a suction gas-producer 
in accordance with the varying demand of the (connected 
gas-engine, a mechanical stoker is so connected to any 
suitable part of the engine or pr<jducer as to l»c actuated 
interniittcntl^Y by the nressure of the exhaust gases, or 
the suction in the proauecr. For example, a rotatable 
feeding drum or worm, situaU'd at the base of the fuel 
hopper, is caused to rotate gradually by means of a 
ratcnet-wheel and pawl arrangement, which is operated 
by a spring- controlled piston moving in a cylinder which 
communicates with the exhaust pipe of the gas engine. 
At each discharge of the exhaust gases, the iiressure 
drives the piston up the cylinder, causing a proportionate 
slight rotation of the feeding drum or worm, and a corre- 
sponding delivery of fuel into the producer. — H, B. 

Oases for gas turbines ; Treat metU of . L. Wilson, 

Greenock. Eng. Pat, 1077, Jan. 20, 1906, 

AS, or oil, and air are com})reH8ed separately and admitk^d 
through pipes, provided with non -return valves, ink» a 
water-jaoketed combustion chamber wherein the mixture 
is ignited electrically, the hot gaseous products rushing 
at nigh velocity through a series of water-cooled exit 
pi{)e8, and impinging upon the blade devices of a turlune. 
The combustion ohamaer may also contain waier-tulK's. 
the object of the waU'r'C(.Kjlmg devices being to (ujol 
the gases to a safe working temiKiraturc. 'Phe various 
W'ater-jaokets and tula's communicak' with a skaiii 
drum, the sti^am produced being utilised. The electric 
ignition of the gases is timed by means of an adjustable 
contact-maker attached to the tapering sliauk of one of 
the non-return valves of the inlet pipes. — H. B. 

/ ntcrnal oomhuslion motors ; Method of producing a 

working mediunt for P. Winand, Cologne. Eng. 

Pat. 3006, Feb. 7, 1906, Under Int. Oonv., Feb. S» 
1906. 

Fob the jirodiiethin ul a Working littid for internal ooia<‘ 
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bastion motors operating with exclusion of air (ag., Ui 
submarine vessels), the combustion of volatile hydro- 
carbon is effected with nitrogen peroxide or some other 
substance richer in oxygen than air. In order to dilute the 
explosive mixture to a suitable degree, a portion of the 
gaseous products of combustion is cooled, and added to 
the succeeding charge, — H. B. 

Incandescing bodies [ManUcs] for incandescent lighting; 

Manufacture of . E. Hirsch, Berlin. Eng. Pat. 

9864, May 10, 1906. 

Mantles, which have lieen manufactured and burned 
off in the usual way, arc dipped into a 5 per cent, solution 
of zirconium nitrate, dried, and then ooUudionised as 
usual. Mantles so treated, if crushed whilst in a stiffened 
condition, do not fall to pieces on burning off the collodion. 

— H. B. 

Unitbd States Patents. 

[Cidcium carbide], Cidcimn oxide ; Process of reducing 
— T. L. Willsoti, Assignor to Union Carbide t'o. 
U.S. Pat. 820,031, May 8, BKHl. XlA., page 694. 

Oas ; Process of produchnj . B. E. Kldred, New 

York, Assignor to Combustion Utilities Co., Now' York. 
IT.S. Pat., 820,486, May 15, 1906. 

Claim is made for a process of passing the waste gases 
from a blast furnace through a deep bod of hot fuel, whicli 
may be treated alternately with a current of air. 'Die 
product from the blast furnace gases is purified by cooling 
and washing, before delivery to a gas engine. — C. A. M. 

Oases ; Method of treating and utilising , F. W. 

Sclmiewind, Everett, Mass., Assignor to The Uni k‘d 
Coke and Gas Co., (3iarleaton, W. Va., U.8.A. U,8, 
Pat. 820,526, May 15. 1906. 

The richer gases that are produced first in carbonising 
oarbonaceouB fuels in rot-orts, are drawn off separately, 
and used for illuminating or other purposes. 'The poorer 
gases subsequently produced are collected in sejiarate 
receptacles, and treated so as to separate their more 
oondonsHble illuminants, by condensing and washing 
. them t-o remove tarry and other impurities, or extracting 
these illuminants with oil from which they are afterwards 
separated by distillation. The residual gases from which 
the more condensable illuminants have been removed, 
may lie used for heating the retorts in which the gases 
are generated. — U A. M. 

[Gifl Oas ; Apparatus for making - — . L. P. Lowe, 
San Francisco, Cal. U.S. Pat. 821,594, May 22, 19()6. 
The apparatus described consists of a suitably -lined 
casing, divided into two compartments by a vertical 
wail, which extends from the bottom to near the top of 
the casing ; the two compartments communicate with 
each other over the U)p of this wall, and are packed with 
regenerative material. An oil -supply pipe discharges 
direct into the chamber common lo both compartments 
above the wall, and there are steam and air inlets to the 
bottom of each compartment. There is an outlet for 
the products of combustion from the bottom of each 
compartment, and means for controlling independently 
the inlets and outlets, and a conduit to carry off the 
manufaeturc'd gas from the bottom of each compartment. 
The coiiduitH communicak' with a common washer, and 
j means arc provided for controlling the passage of thti 
! gas through either conduit. — W, C. H. 

Oas ; Process of making — F. Daniiert, Assignor to 
J. A. Hutmacher, Berlin. U.N. Pat. 821,928, May 29, 
1906. 

See Eng. Pat. 19,996 of 1906 ; this J., 1906, 114.— T. F. B. 

Gas ; Apparatus for purifying — . A* Ebenhans, 

Btittensoheid, Germany, U.8« Fat. 820,772, May 15, 
1906. 

Fr. Pat 360,361 ol 1905 ; this J., 1906, 406.— F. B. 
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Cfeneraior far gas, mpwra^ or liquida from do.'icd vtaada. 
K. Desouches. First Addition, d»t^ March 21, 19()5, 
to Fr. Pat. 843,390, May 24, 1904 (tliis J., 1904, 1021). 

Tiers addition to the principal patent relates to a form 
of the apparatus, which consists of a series of primary 
p;cnorators, communicating with one another and with 
the carburetter ; a convenient number of these generators 
is arranged inside a common envelope, through which 
passes a heating agent, preferably fluid, so that the 
liquefaction, distulation, or dissociation of the products 
to be converted into gases or fluids is effected by the 
heat of the gages escaping from the motor, whicli pass 
through the envelope. The generators or reservoirs may 
be of rectangular or elongated ovoid form, and may be 
cloned by screw stoppers, arranged inside the common 
onvcloiHJ. to allow of filling them from the outside. There 
is also an auxiliary generator, with a separate heating 
arrangement, as, for instance, a burner, to produce a quick 
distillation to start the motor ; this may be used alone, or 
in con junction with the main generating appanitus. 
The claims also include the use of lattice work or metallic 
wob to increase the transmission of lioat and the rapidity 
of distillation or gasification. — W. H. 

Qentrutor for yua, mixmra, ft.uida, or liquids — -. K. 

Dosouches. Fr. Pat. 3fltb982, March 21, 1900. 

A SBRTES of generating chambers, each supplied with a 
manhole and cover, and all communicating by means of 
valved tubes, is placed within a common envelope. The 
space between this envelope and the generators can be 
heated to any required decree by the circulation of waste 
gases, or by other coiivoiiient means. At the beginning 
of the series is an auxiliary generator containing the 
substances to be treated, which can bo heated externally 
in any convenient nianner and to any required degree, 
so as to distil, vaporise or disso<5iato the said substances ; 
tlie products are aspirated ” through the apparatus at 
any desired rate. — J. 11. C. 

Producer for the. tre/itment of all kiwis of combuatiblea. 

V. S(^‘pulchrc. Fr. Pat. 361,127, March 25, 1906. 
The producer is constructed like a blast- furnace, with 
tuyOres at the lower portions, so as to develop such an 
intense heat that the iion-oombustible matters of the 
fuel iKJCome fused, and are allowed to flow out in the form 
of slag or matte. If the fuel is rich in pyrites, a matte 
tamtaiiiing sulphide of iron is obtained. An appropriate 
flux may be added. The fuel is charged into the pro- 
ducer througli a double eup-and-coiie device, and falls 
first into a cylindrical casing, open at the bottom, which 
depends a certain distance into the coinhustion chamber ; 
wliilst in this casing, the fuel undergoes a preliminary 
distillation, the volatile products being either led down 
to the incandescoiit zone of the fuel, or treated separately 
for the utilisation of by-products. The fuel in the casing 
gradually subsides into the main combustion chamber, 
os the fuel in the latter is consumed. The casing is 
suspended from the cover of the producer, and its height 
can l>e varied, a water-seal preventing ingress of the 
producer gases at the top. — H. B. 

Oaa-generutor with antomatir. outlet for aahes. A. von 
Keri»piy. Fr. Pat. 360,966, Dec. 27, 1906. 

The bottom of the general or consists of u sort of rotating 
basin which delivers the ashes against and over an inclined 
plat© fixed at one point on its circumference. — J. H. 

Oases of a gaseous mixture ; Proceaa for aeparaling 

the . F. Capron. Fr. Pat. 362,166, Jan. 4, 1906. 

Under Ini. Conv., Jan. 22, 1906. 

Tub gaseous mixture is led through a chamber oontaining 
porous partitions or enolosures^ whereby a partial separa- 
tion of the gases in oeoordanoe with the laws of diffusion 
Is effooted. The process is repeated with the fraotions 
obtained, until the desired degree of purity is arrived at. 

— H. 


SiUphur aini eyantdes from spent (mdkp die. ; Prooe 
and ap^paraitus for the extraction o/ — J. J. ] 
B4olgneul. Second Addition, dated Nov, 26, 19C 
to Ft. Pat. 346,071, July 23, 1904; (See this X. 19(3 
1216; 1906, 1067.) 

In addition to the solvents for sulphur mentioned in t 
prinoipal patent and first addition, any of t]h4> hydx 
carbons obtained by the distillation of tar oil may 
used ; and for the removal of tarry matters from tl 
sulphur solutions, any porous substanoe oontainii 
oaroon may be employed. — H. B. 

Incandescent f laments [Vacuum arc lamp]; Process 

Manufartnre of . A. Frankfurther and H. Kul 

mann. First Addition, dated Nov. 13, 1906, to I 
Pat. 366,999, Ang. 17, 1906 (this J., 1906, 12). 
Inoandbsoencb filaments made of pure graphite, 
described in the prinoipal patent, are here USM in tl 
construction of vacuum arc-lamps operating with eith 
direct or alternating currents. In both kinds of lam 
the electromagnetic arrangements are designed to wit 
draw the graphite eleetroncH from each other to a |H 
determined, invariable distance, since no combustion 
the carbons occurs and no automatic regulation of t 
distance between the carbons is necessary. — H. B. 


in.— DESTHUOTIVE OISTILLATIOM, 
TAR PRODUCTS, PSTROUtUM, 
AND MINERAL WAXES. 

[Continued from page 530.) 

Coal tars. E. Bomstein. Bt>r., 1906, 89, 123B — 124 

In a previous commimicatiou (this J., 1903, 83) reforon 
was made to the presence of catechol in tor Uquo 
obtained by decomposing German coals at the lowe 
possible teinperatiire. In the course of the same invesi 
gation tars were obtained differing oonsiderablv fro 
ordinary gas-tar and resembling the Jameson ooke-ov< 
tars described by Watson Smith (this J., 1888, 49f 
One specimen, however, obtained from Weatphalii 
coal of the Altendorf pit behaved differently. Whi 
distilled at 600^^ C., this coal furnished a tar, which wi 
free from paraffin and naphthalene, and had a sp. gr. 
1*03. The fraction distilling above 360® C. gave i 
oil, which on cooling, deposited fine, greenlsh-yello 
crystals, consisting of a mixture of mewylantluaoeii 
and “cradicne,” C« 4 Hjb. A similar frootion wi 
oDtained from tars producea by decomposing Westphalli 
coal from two acljaitent pits, Baaker Mulde and Hambur 
and it would therefore appear that these types of ooi 
which yield a high iiercentago of coke, lumish tai 
poor in hydrogen, containing no solid paraffins, hi 
yielding solid aromatic hydrocarbons of high boUii 
point. — D. B. ' 

Petroleum industry of lioumania. For. Off. Ann. Sferie 
1906, No. 3618. [T. R.] 

Thh ]X)troleum industry of Roumania is steadily devebf 
ing. The total production of crude oil in 1906 was aboi 
601,700 tons, or double the production of four years ag 
The total export was 214,348 tons as against 160,442 toi 
in 1904, and 126,227 tons in HK)3. France took 66 per oen 
of the ox^Hjrt of 1905, comprising 11,790 tons of orud 
79,766 tons of refined oil, and 27,369 tons of benrin 
Germany took 17 per cent., the United Kingdom 10 p 
cent, (entirely refined petroleum), and Austria-Hungai 
9 per cent, of the total. Tlic late disturbancjes in tl 
Baku petroleum fields did not appreoiaUy benefit t) 
Roumanian industry. 

EnOUSK PATBNTfl. » 

Ooke ovens; Megenerative . E. Copp4e» BnUM»l 

Eng. Pat. 14,485, July 13, 1906. 

Sjmb Fr. Pat. 869,868 of 1906 ; this J., 1906, 468.>-X.PJ 
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Ammoniacal liquor obtained by washing iUutninaiing and 

heating gases ; TreatmerU of certain products of 

J. RAdcUife, £Uand, Yorks. Eng. r»t. 10,076, May 
13. 1906. 

Tkki “ aptmi liquor” remaining from the recovery of 
ammonia from gas4iquor, Ac., is neutraliHcd, or rentiered 
slightly acid, preferably by hydrochloric or sulphurouB 
acid, and is fed at a fixed rate into a receptacle which al«o 
receives in like manner solution of a copper salt, regulated 
flo M to precipitate as copper thiocyanate the thiocyanate 
compoundB present, the process being made continuous. 
The copyior salt may bo in the cuprous or the cupric 
state, but in the latter case, sulphurous acid must Is*. 
present, or be added, in suflicicnt proportion to effect its 
roducstion. The foul gases remaining after absorption 
of the ammonia distilled from the gas-liquor, may be 
burnt, and the sulphur dioxide formed, be absorlK'ii 
in any usual way, and utilised in neutralising 
the sfHmt liquor. The copjier thiocyanatt' pn*- 
cipitatod may be withdrawn as sludge from time 
to time, separated by filter- pressing, and then 
treated with alkalis to recover cuprous oxi<l<‘, and 
obtain marketable compounds of cyanogen. Should 
the ” spent liquor ” thus freed from thiocyanate contain 
any copper (added in excess), this may be |irccipitated 
by lime or an alkali, or removed by passing the 
effluent through a channel containing iron, ocforc it is 
discharged in an innocuous state. It is stated that 
” spent liquor,” after undergoing the described treat- 
ment, has a beneficial ofTect when added in the bact^'rial 
treatment of sewage. — E. H. 

Petroleum and mineral Otis : Refining . T. Macalpine, 

J. F. Sinimanee, and j. Abady, London. Eng. I'at. 
11,893, June 0, 1906. 

The oil is neutralised by agitating it with about 5 per 
cent, by weight of a solution m water of sodium carbonate 
(1 lb. or sodium carbonate to 10 of water), for half an hour, 
and the oil is then distilled and agitated with about 6 
iwr cent, of sulphuric acid of sp. gr, about 1 *72 for about 
naif an hour at 40'^ V., to throw down the tarry sub- 
stances. After settling for four to five hours, and 
running off from the sediment, the oil is transferred 
a still fitted with an inverted condensir. and is 
treated with about 5 per cent, of finely-ground mangunese 
dioxide or other suitable oxidising agent, together with 

10 per cent, of sulphiirh' atud of sp. gr. not excwdmg i‘2. 
The mixture is quickly heated to about 110” C., and main- 
tained thereat until the remaining impurities arc oxidised ; 
after settling and separation from the sediment, the 

011 is refined and distilled in the usual way. — (\ ,S. 

Unite n Stat«.s Patent, 

Distilling coals and other hydrocarbonaceous substances ; 

Apjmratus for . H. Wurte, Newark, N.J.’ 

Assignor to Amori('an (Uiemical Eduction Co. U.S. 
Pat. 821,323, May 22, 1900. 

In the apparatus described the. coals or other hydro- 
carhonaceous substances to be distilled are jilaeed upon 
Himcod and ” staggered ” trays, arranged in a casing in a 
comimrtmciit, which casing l an be moved into the com- 
partment during distillation, and inovetl out of it for the 
diooharge of the coke and for reijlmrging with fresli coal. 
Heat is supi^ied from one or more fire-chambers, which 
are separated from tlm compartment' by a partition or 
partitions. The heat passes through fliies the com- 
partment, and takes a xig-Aag eoursj over the substance 
to be heated, and under ami arouml the ends of the trays, 
the other end of the comnartinent being eonm‘cted with'an 
exhaust pipe ; openings leading to the heat-flues are also 
arranged in the walls of the ooropartmont. By means of 
the exhaust, heated products of combustion are drawn from 
the fire«ohambers, through the flues and openings, over 
and around the trays, together with the products of 
distillatiiUm ; moans are provided for contniUing the ! 
inflow ox the products of combustion to the oomriartment, i 
within which la a valve chamber or chambers with valves ! 
for ooatroHing the temiierattire in the oompartment. \ 
The ptoduots of combustion and distillatiou are also t 


drawn by the exhaust out of the compartment. Fuel 
magazines, with water-sealed tops, are arranged above 
the fire ohambers. — W. C. H. 

Obbman Patent. 

Saturator for the manufacture of ammonium sulphate. 
Berlin- Anhaltischo Maschinenbau A.-Q. Ger. Pat, 
166,308, March 26, 1903. 

A SMALL saturation-chamber is constructed in the upfior 
part of the bell immersed in the liquid contained in the 
main saturation-vessel. In the bottom of the small 
saturation chamber is an opening, and communication 
with the interior of the bell can bo opened or closed at 
will by means of an indented plate or inverted pan, which 
is arranged over the opening, and can be raised or lowore<l. 
Fresh atiid is introduced, when required, into the small 
saturation-rhamber, and then, by raising the indented 
plate, flows into the main saturation -vessel. According 
to one claim the indented |»late is fixed k> the lower 
portion of the ammonia gas-supply pipe, which slides 
telest^opically in the upper part of the pqK*. — A. 8. 

IV.—OOLOURING MATTERS AND 
DYESTUFFS. 

{Cotitinved from page 531.) 

Benzidine and^ aniline; iUanbtnation of {diazoliseA] . 

IHphenylhidiazoami nobenzene and diphenyldisazoamino- 
benzene. L. Vignon. Bull. Soc. Ohiin., 1906, 
313—316, 

The combination of aniline with a tetrazobonzidinc salt 
on the one hand, and of benzidine with a diazol)enzene 
salt on the Other, gives rise to the same eomiwund. 
a yellowish-red substance, of m. pt. 180” C.. which is 
dcH'ornposed by acids into aniline and p.jc^-dihydroxy- 
diphenyl ; from this fart and from its elementary analysis, 
it is established as dipheuylbidiazoaniinolienzcme, 
CnH5NH.N2('6H4.('oH4.Ng.NHCoH6. The isomeric di- 
phenyldisazonminohcnzene. NH 2 ('bH 4 .N 2 .( oH4.C0H4.Njj. 
C0H4.NH2, was obtained by heating 6 grins, of the diazo 
compound with 50 grms. of aniline and 2*6 grms. of 
aniline hydroehiorido for 48 hours at 60" — 60” C. It is 
a yellowish-red compound, of m. pt. 168*' — 169' C. 

- T. F. B. 

Alizarin ; Action of ammonia on K. Scholl and 

M. Parthev. Ber., 1906, 89 , 1201—1206. 

The compound obtained by Peruer by the action of 
ammonia on alizarin is shown to U' l-hydroxy-2-ammo- 
anthraquinoneimide. It is formed by heating alizarin 
with ammonia for five hours at 140'^ C. Its composition is 
represented by the formula C\4H«ONH(()H){NH2). It is 
insoluble in ammonia, dissolves in alkalis and aiuds, and 
yields an acetyl derivative, thus exhibiting the properties 
of an aminophenol. When boiled with water, alkalis, or 
acids, ammonia is given off ; by substituting oxygen for 
the imino group, l-hydroxy-z-aminoanthraquinone is 
obtained; whilst by treating with ethyl nitrite, 1 -hydroxy - 
aiithraquinonr is formed. It is further shown, that the 
altzarinimide obtained by Liobc-rraann and Trosi hke by 
heating alizarin with ammonia is identical with l-hyilroxy- 
2'aminoanthraipiinoneimide. — 1). B. 

Enuush Patents. 

I^gufood dyestuffs and extract for dyeing purposes ; Pro- 
duction of . Leiietit, Dollfus and Gansor. Milan, 

Italy. Eng. Pat. 9604, May 6, 1906. Under Int. 
Conv., June 4, 1904. 

See Ft. Pat. 851,018 of 1906 ; this J., 1906, 800.— T. F. B. 

Dyestuffs ; Manufacture of concentrated liquid dyestuffs 
or easily liquifiable pastes from sulphurised 

. 0. Imray, London. From Farbwerk© vcH’m. 

Meister^ Lucius und Pruning, Hoeohst a/Main, Get* 
many. Bng. Pat. 0883, May 10, 1905. 

SuLFKxnE dyestuffs, isolated from their salts, and 



JmttBd, a. Vi-PREPAaiNO, BlilAOmKG, Ac.. ¥i3miAS, yarns, a kbres. 


proforably in the form of moUt preM-oakes, arc converted 
into fluid form by addition of certain quantities of 
crystallised sodium sulphide ; the quantity varies accord- 
ing to the nature of the dyestufli, and when it is increased 
beyond certain limits, the dyestuffs no longer remain 
fluid, but become solidiflod again. 1347 parts of a press- 
cake, containing about 60 per cent, of dry substance 
(obtained by melting trinitroaminodiphenylarnine with 
alkali polysulphido, blowing air through the solution of 
the fused mass, and pressing the product) are stirred with 
950 to 1000 parts of cryswliseu sodium sulphide ; the 
mass becomes fluid, having a viscosity number of 118 — 120 
( water 82). Such solutions are convenient for transport, 
being concentrated, and for immediate use in the dye- 
house. It is advisable not to use too highly oxidised 
dyestuffs for the process, in order tc» increase the fluidity 
of the product, and to reduce the amount of sulphide 
necessary. — T. F. B. 

Dyestufi of the anthraquifione series [AfUhraeene dyestuff] ; 

Manufadure of a new , and of inlsrmediale products 

for use therein. H. E. Newton, London. From 
Farbenfabr. vortn. F. Bayer und Co., Elberfeld, Cer- 
many. Eng. Pat. 20,359* Oct. 9, 1905. 

S»x Fr. Pat. 358.271 of 1905 ; this J., 1900, 260.- T. F. B. 

Aminophenols ; Manufacture of . F. Sachs, Berlin. 

Eng. Pat. 22,412, Nov. 2. 1905. 

Ske Fr. Pflt. 359,064 of 1905 ; tliis J., 1906, 309.— T. F. B. 

Dyestuffs ; Manufacture of blue sulphurised [Sulphide] 
— — . H. W. Lake. Ixindon. From Cheno Fahrik 
Clriesheim-Electron, Frankfort-on-thc-Maiue, Germany. 
Eng. Pat. 0198, March 14, ](K)C. 

By oxidising p-aminophenol and mono-alkyl derivatives 
of o-(ihloranvImc, new stable indophcnolM are obtained, 
which yield diphenylainme derivatives by induction. Tlie 
latter are converted into sulphide dyestuffs when heated 
with alkali jxily sulphides. They differ from the dyestuffs 
described in Eng. Pat. 7919 of 1901 (see Fr. Pat. 309,898 ; 
this J., 1902, 42), in that they do not contain chlorine in 
tlie molecule, dye cotton redder sliades, and are faster 
when washed. — D. R. 


United States Patents. 

Dye; Green -blue sulphur {Sulphide dyestuff] and 

process of making same. P. Julius and E. Miinch, 
Assignors to Badische Anilin und Soda Fabrik, Ludwigs- 
hafmi on Rhine, ticnuany. U.S. Pat. 820,501, May 
15, 1906. 

See Fr. Pat. 357,600 of 1905 ; this J.. 1906, 175.— T. F. B. 

Indigo ccAouring matter ; Process of making . 

H, 8. A. Holt, Assignor to Badische Anilin und Soda 
Fabrik, Ludwigslmfen on Hlilne, Germany U.S. Pat. 
820,869, May 16, 1906, 

See Eng. Pat. 12,854 of 1906 ; this J„ 1906, 886.— T. F. B, 

Indigo colouring matters ; Reduction of . R. 

Wirnmor, Assignor to Badische Anilin und Soda Fabrik, 
Ludwigshafon on Rhine, Germany. U.B. Pat. 820,900, 
May 15, 1906. 

See Fr. Pat. 348,360 of 1904 ; this J., 1906, 496.— T. F. B. 

Dye and process of making same ; Rhodamine 

[Pyrone dyestuff]. H. A. Bemthsen, Mannheim, 
Assignor to Badische Anilin und Soda Fabrik, Ludwigs- 
hafen on Rhine, Germany, U.S. Pat, 821,452, May 
22, 1906. 

See Fr. Pat. 347,546 of 1904 j this J., 1906, 320.— -T, F. B. 

Dye and process of making samt ; Blue sulfur — -* 
[Jlidphide dvestuff], (I Hie, Baste, Switeerlaad, U.S. 
Pnt, 821,378. May 22, 1906. 

See Fr. Pat. 357,587 of 1906 ; this J., 1906, 175.— F. B. 


FiubKch Patents* 

Inks : Colouring maUer for , and its manufacture* 

P. Fireman. First Addition, dated l)eo, 12, 1906, to 
Pr. Pat. 857,912, Sept. 21. 1906. 

See U.S. Pat, 802,928 of 1906 ; tliia J., 1906, 1180,— T.F*B. 

Tanning and colouring materials : Automatic eiiractor 

for . L. F. Jury. First Addition, dated Dec. 19* 

1906, to Fr. Pat. 358.783. Oct. 7, 1905. XIV., page 698. 

I 

! German Patents. 

j 

j Hydroxyanthraquinom methyl ethers ; Process of pre* 

I paring . Farbenfabr. vorm. F. Bayer und (M, 

i Ger, Pat. 166,748, Jan. 17, 1904. Adifition to Ger, 

I Pat. 156,762, Bopt. 8, 1903 (see this J., 1906, 069). 

j ^-HYDRoxYANTHRAyiTiNONB methyl ether is obtained by 
I heating anthraquinone./j.inonosulphouio acid with methyl 
I alcohol and alkali hydroxide. The product is said to be 
j of value for the preparation of dyestuffs. — T. F. B. 

i 

m-Diarylsulphodiamuies ; Process for nitrating , 

AcL-Ges. f. Aiiilinfttbr. Ger. Pat, 166,600, Dec. 9, 
1904. 

w-Diahylsulphudiamidbs are nitrated by warming 
with dilute, aqueous nitric acid, with or without addition 
of a solvent. The uitro groups enter the p-positions 
to the arylsulphamino groups, providing Iwtli these are 
free. 3'ho initial material is obtained by the action of 
2 Inols. of arylsulpboohloride on 1 mol. ot the m-diamino 
in presence of sodium carbonate, (Compare Eng. Pat 
27.497 of 1904; this J., IIKIS, 1297.)— T. F. B. 

V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

(Continued from page 532.) 

Indigo rat; The fermentation . H. Wendolstadt 

and A. Binz. Ber., 1900, 89, 1627—1631 
Indiqo can be reduced with zinc dust or otlier ohemioel 
reagents in the smallest utensils, but in the fermentation 
process of reduction a quantity of at least 12 litres of 
liquid is necessary to ensure success. The authors find 
that in siuall quantities of liquid, with a large air surface, 
the micro-organisms obtain oxygen from the air instead 
of reducing the indigo. When air is excluded 
^tisfoctory reduction is obtained even in test tubes. 
This effect of atmospheric oxygen is not due to a re- 
oxidation of the indigo white, sinoc it is often found 
advantageous in practice to obtain a “head,” which 
shelters the liquiif below it from the air. The indigo 
maker has already been in the habit of protecting his 
vats from the air, nominally with the object of restricting 
the loss of lieat. The authors have isolated from the 
indigo plant a number of bpcilli and a red and a white 
yeast.. Only with the white yeast could sterilised indigo 
extracts be fermented, and it is suggested that the rational 
oinployineut of pure cultures may be of advantoffe in 
this industry. — E. F, A. 

Tin; Absorption of , by the wool-fibre in tapestry 

carpet yarn printing. D, Paterson. J. Boo. Ihierfi 
and Col.. 1906, 22, 188—189. ^ 

It is known that when stannous chloride is employed as 
a mordant in worsted yarn printing, the wool-fibre becomes 
harsh and tendered, and contracts to such an extent as 
to interfere very considerably with the regularity and 
symmetry of the design. Oxalic acid possesseii^ the 
property of preventing this corrosive action, and from 
a series of experiments on the absorption of tin by the 
flbw during the steaming process, it is shown that this 
soid in no way affects tfo absorptive power of the fibre 
for tin,— D. B. 


a86 Cl. V.-PREPABING, BLBACHINO, *a. T«CnLK8, YARNS, li WBBES. tJ«p» «>. i*0». 


Tin ; DUtction of , in woollen goode, B. Paterson. 

XXm., page 610. 


Enolish Patents. 

Threade ; Apparatus for the manufacture of artificiaL . 

E. W. Pnedrioh, Blaton, Belgium. Eng. Pat, 17,381, 
Aug. 28, 1005. Under Int. Oonv., Sept. 7, 1004. 

Pr. Pat. 367,172 of 1905 ; this J., 1906, 70.— T. V. B. 

JUlectrotytic apjHiratun [for bleaching liquor]. (1. (J. 

Hepburn and Mather and Platt, Ltd. Kng. Pat. 
12,221, ,Tune 13, HK)5. XIvl„ page 693. 

Vegetable- fibred ; Dyeing khaki on . A. E. Sunder- 

land and Broflfora Byers’ Association, Lt*!., Bradford. 
Eng. Pat. 19,205, Sept. 22. 1905. 

Usi is made of the solubility of metallio oxides in alkaline 
solutions in the presence of certain organic compounds, 
such as glycerin, glucose or the like. By adding these 
substances to solutions of salts of iron, chromium, copper, 
manganese or nickel, and then caustic alkali, the prewn- 
pita^ hydroxide is redissolved on a further addition of 
alkali. By impregnatijig vegetable fibres with these 
solutions, and slo\vly drying, the metallic oxide is fixed 
upon the fibre, and the excess of alkali can be removed 
by washing.— D, B. 

lacing boNiine and the like. ; Machincfi for . (’. and j 

R, Wanslebon, Crefeld, (Jermany. Eng. Pat. 3194, , 
Feb. 9, 1906. Under tnt. Conv., March 1, 11M)5, 


lootion or finger, which is capable of holding the loose 
rollers between any contiguous pair when the chains are 
straight, and release them when bent. — B. B. 

Textile piece goods ; Apparatus for drying and carbonising 

. Tomlinson-Hoas, Ltd., Manchester. From F. 

Haas, Lonnep, Germany. Eng. Pat. 17,836, Sept. 4, 
1905. 

j The apparatus (daimed oomprises a series of drying cham> 
beta and intermediate heating compartments Imlowing 
one upon the other alternately, so arranged that the cl(»th 
passes over suitable guide rollers in a horizontal direction, 
I and the heated air in a direction contrary to the passage 
I of the fabric, and from one side of the chamber to the 
I other in a line with the weft threads of the material. 

I Altliough the air passes through both sets of compart- 
' ments, the fabric traverses the drying chambers only, 
j wliich arrangement f>ermits a better treatment of tlie 

f oods by enabling a projjer regulation of the teinixjrature. 
n the carbonising chamber into which the material is 
I led after dr 3 nng, the fabric is arranged in vertical windings, 
j This chamber is excluded from the air circulating through 
j the drying and heating compartments, and is provided 
with smtemle pijies. — B. B. 

Unttho Htatbs Patents. 

Mercerising ; Apparatus lor . VV. Mather, J. Hiibner, 

and W. J. pDpe. Manchester. U.S. Pat. 821,812, May 
29, 1906. 

See Eng. Pat. 2993 of 1905 ; this 1905, 1225.— I’.F.B. 


The goods to be dyed are secured to an endless band ! 

¥ roviaed with hollow members to receive the spindles. 

1ns band is causetl to travel through a dye- bath having 
at the bottom a suction-chamber with |)erforated top, 
and then over a second cliamber located at the clelivery 
end of the batli, whereby the dye-liquor can be drawn 
through the goods travelling tlirougli the batli, and air 
sucked throu^, and superfiuous liquor out of the goods 
immediately after leaving tlie dye- bath. -1). B. 

Kvaporaior for evaporating the liquid in brewers' wash^ 
spent wash or pot ale from distilleries^ sewage, waste or i 
sw.nt dyes, and the like, the emporator being also apfilic- I 
able as a smoke wisher, A. B, Lennox and P. Dawson. ' 
Kng. Pat. 9672. May 6, 1906. XVIII/i., page 605. | 

Scrum or Mood albumin for rmnmercial purposes ; Treat- l 

menl of , [Deedorising], 'J’he Calico Printers’ I 

A*sooiation, Manchester and W. Warr, Htalybridge, , 
Lancs. Eng. Pat. 10,227, May 16, 1905. ! 

To 1 gall., of serum or a solution of I lb. of blood albumin, 
is added 0*5 oz. of sodium hydrosulphite (hyposulphite) 
dissolved in a small quantity of water. After stirring j 
the mixture, about 3 oz. of 40 per cent, acetic acid are ' 
added, and the whole allowed to stand for at least 24 hours 
to bleach the albumin. For trans|H)ri the excess of acid 
may be neutralised, and the solution ovajiorated to dry- 
ness at a temperature below 100" F.— -VV. P. S. 

TtjAilt ^tes ; Priiding sulphide cdours on . L. 

Gassella und Go., Frankfort on Maine, Germany. Eng. 
Pat. 1800, Jan. 17, 1906. Under Int. Conv., ,July 15, 
1906. 

In order to prevent the corrosion of metal rollers, the 
•ulpKide colours are printed together with a mixture 
of stxlium hydrosulphite (liyposuiphite) and glycerin. 

-D. B, 

! 

Fabrics ; ApmnUus for steaming^ ageing and drying 1 

, Matner and Platt, Ltd., and D. P. Smith, | 

Mancibester. Eng. Pat. 15,951, Aug. 4, 1905. , 

IN8TBA0 of attaching forked hooks to the endless chains I 
at intervals apart as prescribed in Eng. Pat. 20,117 of | 
1892, H is Qow.diraoted to prorida each link with a 


Dycing : Apparatus for . H. L’Huillier, Paris. U.S. 

Pat. 820,064, May 15, 1906. 

See Pr. Pat 350,981 of 1906 ; this J.. 1905, 988.— T.F.B. 


Discharging paste and process of making same. K. 
Heinking, Assignor to Badische Anilin und Soda Fabrik, 
Ludwigsnafen on Rhine, (Jermany. U.S. Pat. 820,889, 
May 16, 1906. 

See Addition of Sept. 17, 1904, to Fr. Pat. 297,370 id 
1900 ; this J., 1905, 130.— T. F. B. 


Waterproof fabric. L. A. Bond, x4ssignor to Rubhertex 
Cloth ami Paiier (k)., T^igansport, Ind., U.S. Pat. 
820,694, May 16, 1906. 

See Fr. Pat. 358,619 of 1905 ; this J.. HK)6, 313— T.F.B. 


French Patent. 

Discharging by means of hydro stUphites ; Process of 

Badische Anilin und Soda Fabrik. Fourth Addition, 
dated 1>5C. 22, 1906, to Fr. Pat. 297,370, Feb. 19, 1900. 
Under Int. Omv., Nov. 18, 1906. 

See Eng. Pat. 26,381 of 1906 ; this J., 1906, 474.- T.F.B. 


German Patent. 

Litho'^ne ; Use of for obtaining a pure, permanent, 

white, discharge. Farbwerke vorm. Meister, Lucius, 
und Briining. Ger. Pat. 166,717, July 1, 1904. 

The claim is for the use of lithopone (a mixture of zinc 
sulphide and barium sulphate) as an addition to hydro- 
sulphite (hyposulphite) ciisohargeH mixtures fur the pur- 
pose of obtaining a pure and permanent white discharge 
on dyed wiwllen ana half-woollen fabrics. Lithopone is 
stated to Ixj more active than the zinc -white hitherto em- 
ployed for the purpose of preventing the re-oxidation of 
tho*^ leuco compounds produced by the discharge of 
triphenylmethane dyestuffs. Also,* printed fabrics on 
which discharges have been produced by lithopone can 
be subsequently treated in acid baths Without injury. 

—A. F. 
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Va->~ACm ALKALIS, AND SALTS, AND 
NON-MBTALLIC ELEMENTS. 

{Coniinued from page fi37.) 

Calcium sulphate ; Solubility of in solutions of ammo- j 

nium shdphate. J. M. Boll and W. G. Taber. J. of ' 
PhvBloal Ohem., 1»0«, 10, 119-^122. Ghem. Gentr., , 
1900. 1, 1089. I 

Sui.uvAN (this J., 1906, 018) ha« recently nhown that the 
Rolubility of calcium HulphaUj in ammonium sulphate | 
solution at 26"* C. first decreaseH, and subsequently increases j 
again as the concentration of the ammonium sulphate { 
becomes greater. No formation of a double salt was | 
observed. In order to ascertain whether the double salt, I 
Ca804,(NH4 12804, HjO, described by previous investigators ' 
is stable only at temperatures above 26° C., the authors | 
determined the solubility of calcium sulphate j 
in ammonium sul})hat(; solutions at 60° G. At 1 
this temiK^rature the solubility curve consists 
of three distinct parts. The solid phases corresponding 
to the two extreme portions of the curve consist 
of the pure salts, calcium sulphate and ammonium sul* 
phato, whilst that corresponding to the middle portion is 
a double salt. The composition of the double salt was 
ascertained by Bancroft’s method (J. of Physical Ghem., 

6, 178), which is os follows ; — If to a saturated solution, 
varying quantities of the two components be added, the 
comi>osition of the solutions remains constant only if the two 
components are added in the same proportions in whiith 
they are present in tlu' solid phase. In this way the 
comiHiHition of the double salt was found to lie : 
GaS()4,(NH4)2H04.21l2().-~A. S. 

• 

Tin : Sulphides, selcnides, and tellurides of . H. 

^(Uabon. Ciomptes rend., 190(1, 142, 1147 — 1149. 

As sulphur is added gradually to tin, the solidifying 
point rises rajiidly up to 6 jicr cent, of sulphur, then more j 
gradually up to’ the cioni position corresponding to 8n8 
(880° C.). Beyond that, tlie solidifying point falls, but 
the investigation cannot be carried farther than aUuit 
26 per cent, of sulnhur, as sulphur is then lost rapidly 
by volatilisation wnen the mixture is heated. 

Mixtures of selenium with tin, and of tellurium with 
tin, show nreciselv similar phenomena. When the pro- 
portion 01 metalloid exciH'ds that in the compound, 
SnR, the solidifying yniint steadily falls in the case of 
selenium, and in tliat of tellurium falls to a eutectic ! 
minimum (388° (^) at about 86 per cent, of Udlurium, and 1 
then rises regularly to the melting point of t/cdlurium. [ 
The existence of higher selenides or tellurides than SnR i 
i.-* not marked on the curves of solidifying point. — J.T.l). 

Nitrogen ; Apjaratus em^oytd for the utilisation of 

(Uuwspheric . A. Neuhurger. Z, angew, (’hem.. 

UKMl, 19. 977-986. [ 

1 

j 

Nitrate of soda combination. Eng. and Mining »!., .Time j 
2. 190(1. fT. R.] I 

At a leering of the producers and promoters at Iquique, | 
Chili, WMaroh 31, some concessions were made on Imth I 
sides. It was then agreed that should 9(1 per cent, of 1 
the producers concur by April 3, in forming a new com- 
bination on an estimated iiroducing capacity of 3,800, (XK) 
tons per year for all of the 147 manuWturing plants, a new 
agroement would be entered into. At the meeting of 
April 3 it was found that 99^ per cent, wore ready to 
concur. 

The prospect of having 3,800,000 tons of nitrate thrown 
on the market during the next twelve months, while 
them is no prospect that mom than 2,000,OOQ tons will 


be oonBamed during the same period, together with the 
fear that the Chilian Government would mgislate against 
those not entering the combination, was more than the 
manufaoturers were willing to risk. 

The term of the new combination is for three years, 
dating from April 1, 190(1, on a basis of a twsslble pro- 
ducing capacity of all the “ ofleinos ” of 3,800,0()0 tons 
yearly, each ” oficina ” to submit to a pro rata reduction 
in its producing capacity to conform to the consumption 
of the previous year. The production for the next 12 
montlis will probably lie cut. down to 2,000,000 tons. 


Sulphur Industry ; Sicilian . For. Off. Ann. Series, 

190(1. No. 3696. [T. R.] 

Tub shipments of suljihur from Sicily lost year amounted 
to 470,341 tons as comyiarod with 608,980 tons in 1904. 
The total stock existing in Sicily on Deo. ,31, 1^6, was 
4(12,846 tons. 

3’hc Sicilian sulphur industry is passing through a 
crisis. The producers have become convinced that the 
American production is seriously threatening them, and 
most of them agree that an obligatory State -imposed 
association becomes absolutely necessary for the salvation 
of the industry. This association woul^ limit the output 
and guarantee a fair price. 


Enomsh Patents, 

Salt ; Manufacture of common . 0. R. Ray, Manistee, 

Mich., U.S.A. Eng. Pat. 6428, March 6, 1906. 

Tub iiivontion relates to apparatus for supplying anti- 
incrustation solutions to the ordinary vacuum apparatus 
for the manufacture of crommoii salt from brine. A 
relatively small reservoir, containing the solution to bo 
applied in preventing incrustation on the brine-circu- 
lating tubes of the vacuum apparatus, is divided into two 
compartments, in order to supply solution, of different 
strength if desired, to two pans working in a double effect. 
Into each compartment, the inlet end of a pipe dips 
below tlie surface of the solution, and is then extended 
horizontally, its outlet end being conne<.’ted to the brine- 
supply pipe, BO that the two liquids may mingle before 
entering the pan, aliove the top of the nrine-olroulating 
tubes, and preferably at a point between the top of the 
tubes and the surface of the brine. The partial vacuum 
in the pan draws in the solution, which may be caused to 
fiow in at a rate modified by adjusting valves, and by 
elevating or depressing the reservoir above or below the 
level of the outlet into the brine pan. There is a pipe 
for the passage of water iiit.o the reservoir, in which, 
preferably, the anti-incrustation solution is made. — E. S, 


Svlutwns j Brine] ; Means and apfdiances for cxincerU rating 
and obtaining and coneeytwff salts. J. Hargreaves, 
Widnos, Lancs. Eng. Pat. l(),6(fo, May 20, 1906. 

The tank, 1, is divided into eompartments by the parti- 
tion, 10, so as to form a space, 12, for coUeotiou of the 
precipitated salt. The submerged tubes, 2, are heated 
ny exhaust steam from an engine, for example, passed 
from the inlet tube, 3, to the outlet tube, 4. The sloping 
covering plates, 14, directing the current of heated brine 
through tne channels, 16, protect the tubing from becoming 
clogged with salt. Film-exposing surfaces, consisting m 
cords, 6, passing over pullovs, 6, secured on rotating shafts, 
7, dip into the liqui(f, and carry it upwards for exposure 
to currents of air drawn over the surface of the brine 
through the inlet, 8, and outlet, 9. Brine is continuously 
fed by tlie pump, 18, having a stoam-jockot, 2(}, through 
a pipe extending above the liquid, and provided with 
nozzles, 17, through which the brine issues as spray upon 
the saline crust as it forms : the salt as it falls upon the 
surface is swept by the currents in the liquid, shown by 
the arrows, into the compartment, 12, whence it is driven 
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bauxite, or other natural material of similar composition 
oontaininjg alumiijia or its hydrate, with artificial or natural 
metal oxides or their hydrates. — W. C. H. 


United States Patint. 

Cyanogen compounds ; Production of C. Bosch. 

Assignor to Badisolio Anilin uiid Soda Fabrik, Lud- 
wigshafen-on-Khine, Germany. U.S. Pat. S21,457, 
May 22, 1906, 

Sbk Fr. Pat. 347,373 of 1904 ; this J., 1905, 333.— T.F.H. 


Fhenou Patents. 

Sulphur and cyanides from spent oxklc^ if c ,• Process 

and apparatus for the extraction of . J. J, M. 

B^'citrneul. Second Addition, dated Nov. 25, 1905, to 
Fr. Pat. 345,071, July 23, 1904. II., page 583. 


Gas-fired furnace for calcining alumina ami similar 
products. K. Hrossi'. Fr. Fat. 361,268, Dec 30. 
1905. 

The furnace comprises a series of <!alcining chambers, 
each of which has three superposed liearths. A track 
extends alongside tlie whole length of the furnace, on 
which track, wagons containing the alumina to be cal- 
cined, travel. The alumina fallH from the wagons into 
vertical conduits at the side of the hearths of each cal- 
cining chamber, and is spread on tiie hearths by means 
of mechanical rakes. (Jas from a pro<luoor at one end of 
the furnace, is <lelivercd to two independent supply pipes 
extending the whole lengtli of tlie furnace, from which 
the gas passes to burners luruiHiied with mi,\ing chambers, 
and projecting into the calcining ehamlwrs. The air is 
preheated by being drawn througli tlie chambers whore 
tlie calcination has been complete.!, and then passes to 
a conduit below the furnace, whence it is delivered to 
t)ic burners as required. — A. S. I 


Gbkman Patents, 

Muffle furnace for the production of sulphUc and hydro- 
chloric acid. K. Geliler, Anilin und Auilinfarbeiifabrik. 
Or. Pat. 105,099, May 10, 1904. 

Tub furnace communicates, on the one hand, througii 
tipenings in the bottom, with o channel running under- 
noath the whole length of the furnace, for the purpose 
of removing the sulphate, and on the other liand, tlirough 
opcniiigH in the roof, with an auxiliary condensing plant. 
Botli sets of oi^enings can be closed. When the hot 
Kiilphate is hoiug removed from the furnace, the aeid 
vapours are drawn through tlie auxiliary condensing 
plant . — \. S. 


Alkali compmnd that cun bt easily converted into alkali 
hydroxide or alkali carbonate ; Process for the electro- 
lytic manufacture of - and of chlorine. J. Wuiider. 
Ger. Pat. 165.487, Hept. 14, HKM. Xl.-t., ^age 594. 


Magnesium carbonate ; Process for the production of 

mkiluminous normal . O. Brill. Ger. Pat 164 882 

April 4, 1905. 



Evaporator for salt solntums 
and the ,* Vaouum — — 
unth scffaraU Keating and 
evaporating chamhert. F. 
Juergens. Gor. Pat. 166,220, 
Kept. 29. 1908 

Thb evaporator is shown in 
section in the figure. It has 
separate evaporating and boat* 
ing chambers communioatb^ 
only by a circulation tube, K. 
The evaporating chamber, A, 
is provided at the bottom with 
a Tail-tube, F, and the heating 
ehambor has vertical heating 
tubes, L. The bottom, E, of 
the evaporating ehambor forma 
the cover of tlio heating chain* 
^r, and it is claimed that 
incrustations on the bottom of 
thi' evafHirating chamber and 
in the fall-tul^ are in this 
way prevented.— A. 8. 

Sodium nitrate free from 
percldoraie ; Process for the 

numufactare of . K. Egor, 

Ger. Pat. 166,310, May 19, 
1904. ’ 

The crude Chile saltpetre is 
treated, w’ith agitation, with 
a quantity of cold water 
exactly sutticiont to dissolve 
the sodium nitrate, in order to obtain a solution of thia 
salt free from impurities. In carrying out the procoas, 
the ground material is mixed with a small quantity of 
cold water (at 10’- 15'’ (k), and then further quantities 
of cold water are added gradually, with continuous Stirring, 
until the mixture contains (l(X)~,3r/) kilos, of water for 
eacli 100 kilos, of crude nitre (a -: percentage of '‘potaaaium 
nitrate” jlms “potassium perchlorate’^). On the first 
addition of water the temperature falls lielow 0° C,, and 
then gradually rises again, so that a solution of sodium 
nitrate saturated at a relatively low temperature is 
obtained, and neither potassium nitrate nor potABsium 
chlorate is dissolved.— A. *S. 


VIII.— GLASS, POTTERY, AND ENAMELS. 

{Continued from page 537.) 

Unjteu States Patents. 

Sheet-glass ; Apparatus for the tmmufaclure of 

W. B, Keighley, Vineland, N.J. U.R. Pat 820 205 
May 8, 1906. ox 

The glass-making furnace or tank is provided with an 
adjustable block for varying the area of the discharge, 
outlet, the block liaving a wedge- bearing on the tank. 
Means are provided for projecting a fluid under pressure 
on to the under side of the sheet of glass to support it 
before it reaches a mechanical conveyor ; an electrically, 
heated severing device, capable of being moved to and 
from the sheet of glass, is also provided, as well as means 
for nrojeettag heating and cooling fluids alternately on 
to the glass, and means for projecting across the whole 
Hurfac-c of tin? sheet a spray of fluid at a uniform tom* 
peraturc lower than that of the sheet.— A. G. L. 


Basic magnesium carbonate obtained by precipitating a 
solution of a magnosium salt with alkali carbonate, is 
heated in a current of carbon dioxide, preferably to 
100'^ — 220® C. If dry carbon dioxide be employed, an 
anhydrous product is obtained. — A. 8. 


Glass sheets ; Apparatus for drawing — . J, 0. 

Lubbers, Allegheny, Aa.Viguor to Window Olasi Machine 
Co., Pittsburg. U.R. Pat. 821,724, May 29, 1906. 
Sbk Eng. Pat. 22,066 of 1904 ; this J., 1906, 29.— T. F. B. 


mass ; Process and apparatus for dramng sheet . 

I. W. Colburn, E. Washburn. «id C. W. Irwin, Franklin. 
Fa. U.8. Pats. 821,786 and 821,786, May 29, 1906. 
Sis Bog. Pli 18,788 of 1906 ; thiaX, 1906, 1806.^T.F.B. 


Saturator for the manufacture of ammonium sulphate. 
Berlin* Anhaltisohe Masoliinenbau A..G. Gcc. Pat 
166,308. March 25, 1908, lU., pngs 5S4. 


590 


Cl. IX.— building MATKKIAL8. 


FwiifCH Fatxht. 

€fUtiie-hou«c pot furnace*^ treated by gas. K Derval. 
Fir«t Addition, dated Deo. 23, lOOfi, to Fr. Pat. 300,350, 
DW). 18, 1900. 

The pot fumaceB with a central column, dCBoribed in the 
original patent, are, according to this addition, divided 
into two or more parts, by means of a transverse wall or 
partition, through which air can circulate, in ordCT to 
allow of the continuous working of the furnace, and to 
facilitate the founding in the same furnace, and in the ' 
same “ journey,” of glasses of different compositions. 
By this arrangement, while the founding is proceeding ' 
in ix)t» in one part, pots in another part of the furnace* i 
may l)o kept cool enough to be worked. — W. C. H. 

IX.— BUILDING MATEBIALS, CLAYS, 
MORTARS, AND CEMENTS. j 

(Continued from page 638.) 

Puzzunlanae ; Methods for the determination ttf the 

hydraulic, value of . E. Man/.ella. Gn/,. chiiu. ' 

ital., 1000, 86, 113—123. 

VxoAT in 1820 (Ann. (3iim. Phys., 1820, 107) staU'd that ' 
the hydraulic power of a puzzuolana corresponds to tht^ , 
(Quantity of lime which it is capable of absorbing from , 
lime-water in a given j^'riod of time. The author has i 
examined the modifications of this method proptised by , 
Oiorgis and Alvisi (Gaz. ohim. itol., 80, [1], 00). He : 
finds that the use of lime dissolved in a solution of si^ar , 
instead of in pure water offers no advantage. The , 
absorptive power of a puzzuolana for brae in aqueous : 
solution increases considerably as the time of contact is I 
prolonged. It is true, as Giorgis and Alvisi found, that 
clay and “ ve(j;otablo soil ” absorb some lime when placed | 
in contact with liTne-wat/<’>r, but- the amount alworbed | 
does not increase as the time of contai't is prolonged, so i 
that these substaiuics can reatlily distinguished from 
true puKZUolanas. In carrying out Vicat’s ti^st, the time 
of contact of the puzzuolana with the lime-water should 
b© prolonged to more than 12 days, and the mixture 
should be continually agitated.— A. S. 

Concrete ; Notes on . li. W. ]A?onard. J. Canadian ! 

Min. Inst., 1906, 8, 102—110. i 

The specification common in Canada for Portland cement j 
used in making concrete requires that 96 ix^r cent, shall | 
pass through a lOO-mesh sieve, and that the neat cement j 
shall bear a tensile strain per sq. in. at three days of 
300 lb ; seven days, 460 lb. ; twenty -eight days, 0(K) lb. j 
The initial sot should take place in one or two hours, and 
the final set in five to eight hours. The soundness is | 
iitsted by a boiling pat tost. The specification of the j 
Canadian Society of (.'ivil Engineers, Jan., 1903, is more | 
lenient than the above, and does not include a boiling I 
test. The amoimt of magnesia is generally speoiflod to ; 
1)0 less than 3 per cent. | 

For sand, it has been found that pit sands (rounded, 
and made up of different sized grains) arc Ix^tter than i 
crushed granite or quartz (sharp) ; that a little clay is | 
proliably not detrimental ; that (coarse sand or crushed J 
atone ^ives a higher tensile strength than fine sand, and 
that pit sand or crushed limestone gives better results 
when subjected to abrasion than dot's sharp granite 
sand. 

The atone is generally specified to bo broken so as to 
pass a two-inch ring, ana screened, but a mixture of | 
gravel and sand pumped up together is now often list'd, ; 
and gives good results. 

The author praises reinforced concrete work, and gives 
some examples to show that it may he made watertight, 
even against considerable heads of water (up t<i 16 ft.). 

—A. G, L. 

Enoustt Patents. 

Tarring or asphalting roads ; Product for , and ' 

process for manufacturing the same. L. Pri^aubtirt 
and 0. A. Thub^, Nant^, France. Eng. Pat. 9422, ; 
May 4, 1905. Under Int. Conv., May 6, 1904. 

Heb Fr. ¥>at 342,89Boi 1904 ; thia 1904. 1029.— T. F. B. | 


CLAXS, M0BTAK8, & CEMENTS. t Jwia 1904. 


Slates : Manufacture or ornameniation of . S. 

Kellett, Ilkl^, F. W. Eiohardson, Bradford, and 
Biittermere Green Slate Co., Keswick, Cumberland. 
Eng. Pat. 16,763. Aug. 1, 1906. 

The slates are dipped in solutions of salts of metolB 
having coloured oxides, and are then dried, and heated 
at temperatures up to a bright red or yellow heat, with 
or without access of air. By this treatment slates may 
be coloured in any way desired.™ A. G. L. 

United States Patents. 

Hoofing, paving, A^c. ; Composition for . K. J, 

Yetter, Denver, (bio. U.S. Pat. 819,833, May 8, 1000. 
GiLsoNiTK, lime sludge, and asphaltuin or an equivalent 
are combined in suitable proportions with an oil or flux, 
either incorporateil in the asphaltum, or added as a 
separate ingredient. — A. G. L. 

Roofing, paving, rf?c. ; Composition for . E. J. 

Yetter, Denver, Colo. U.S. Pat. 820,102, May 8, 1900. 
Ei.ateritk, lime sludge, and asphaltum or an equivalent 
are mixed with a suitable oil or flux, either incorporated 
in the asphaltum, or added as a separate ingredient. 

—A. G. L. 

Roofing, paving, dec. ; Composition for . E. J. Yetter, 

Denver, Colo. U.S. Pat. 820,103, May 8, 1906. 

Elateritb, gilaonite, lime sludge or calcium oarbonat©, 
and asphaltuin are mixed with a suitable oil or flux, either 
incorporated in the asiihaltuin, or addwl as a separate 
ingredient. — A. G. 

Emerif ; Process for the manufacture of artificial . 

A. Gacon, Montval, France. U.S. Pat. 820,869, May 
15, 1900. 

See Eng. Pat. 23.492 of 1904 ; this J., 1905, 92.— T. F. B. 

Building material : Composition . Z. *B. Taylor, 

Orbisonia, Pa. U.S. Pat. 821,660, May 22, 19 <Kj. 

The artificial stone is (soinposcxl of 00 parts of crushwl 
slag, containing 34 parts of silica ; 12 parts of alumina j 
50 parts of lime, and 4 parts of magnesia ; to these 20 
parts of cement and 20 parts of clay, or clay and sand, are 
added, together with sufficient water to make the mass 
plastic for moulding, a suitable colouring material being 
also added.— W. C. H. 

Cement clinker ; Process of burning — — . H. L. Doherty, 
xMadison, Wis. U.S. Pat. 820,484, May 16, 1900. ‘ 
The cement is burned in a rotatory kiln, into the lower end 
of whi<*h is injected a mixture of powdered coal with 
sufficient air for it<a complete combustion. The air is 
diluted with products of combustion, the quantity of 
which is varied from time to time, whereby a periodical 
shifting of the clinkering zone in the kiln is effected, 
and the formation of kiln incrustations is avoided. The 
introduction of air from extraneous sources is iirevented. 

—A. G. L. 

French Patents. 

Tiles and stone ; Proc4>ss of manufacturing artificial. . 

E. Vttjdft. Fr. Pat. 361.208. Dec. 19, 1905. 

A mixture of 00 to 90 i)cr cent, of cement or other 
hydraulic binding agent, 30 to 10 of asbestos or other 
mineral fibre, and 5 to 2 of sU'atite, is made with water, 
moulded under a pressure sufficient to expel all surplus 
water, and, if necessary, subjected to a second moulding 
under pressure. The addition of steatite is designed 
prevent the subsequent absorption of moisture from the 
air by reason of the greasy nature of the material. 

—A. G. L. 

Roads ; Duat-frcc and absolutely firm , K. Schrtioll 

von Elsenwerth. Fr. Pat. 360,941, Dec. 26, 1906. 

The formation of dust may l>o pi-evented by watering 
roads already constructed with a 2 to 10 jicr cent, solution 
of alkali silieato, preferably sodium silicate, in water, 
whilst for roods to be made, sodium silioaf4) is added to 
the water used in their ooiistruotioB,— A. G. 





a. ALL^iteair, 
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{Continued from page S43.) 

Blatd furnace dag 8, O. Boudouard. Rev. g<iiL Chim., 
1906, 137 } Chom..Zeit., 1906, 80, Rep. 160. 

Thb author notes that in the production of a ton of cent 
iron, in general about 1200 kilos, of slag are produced at 
the same time. This makes an annual production of 
60 million tons of slag from iron furnaces alone. If other j 
metallurgioal operations he taken into account, there i 
is a yoany production of 101) million tons of slag. Blast : 
furnace slags are now used for rood-making and paving ; , 
also for mortar, non-conducting media (slag wool), cement, j 
bricks, &o. Slag cement is cheaper than Portland 
cement. Slags may l>e divided into two classes : — 

1, SUicate slogs, commercially the most important ; 2, 
non-siliooto slags, consisting o/ acids other than silicic acid 
(boric, hydrofluoric, phos^ioric, hydrochloric, sidphuric, j 
titanic, and vonadic acids) and more or less basic oxides. 
The importance of the knowledge of the fusibility, melting- 
point, and viscosity of slags, and its Iwaring on the pro- | 
duction of a given motal is discussed. Some slags possess j 
considerable viscosity over a large range of tcit»j>erature, ^ 
and it might be thought, therefore, that the determination i 
of the molting point was of little practical value. The ! 
author points out, however, that as the fusibility of a I 
slag is inversely proportional to the amount of lieat ! 
required to fuse it, and this in turn dopeuds upon the | 
specific heat and melting rwint of the slag, the- melting ; 
point is one of tlie chief factors in determining tlie ; 
fusibility. (See also this J., 1905, 675.) — F. Shun. j 

Nickel ores; Chlorinating treatment of - — . F. N. | 
Rutherford. J. Canadian Min. Inst., 190.5, 8, 336- ■ 
342. 

Thk author has made a number of experiments on clilorina- 
ting roasting applied to low-grade nickel ores after roasting 
for sulphur. Different mixtures of the roasted ore with raw 
ore atui salt, and with ferrous sulphate and salt, were i 
made, h\ii all gave poor results, especially the ores with very j 
low percentages of nickel. The best result was obtamed I 
by heating a mixture of KX) grins, of roasted ore, 15 of 
salt, 6 of manganese dioxide, and 10 of sulphuric acid 
to 4lKf C. for 30 muiutes, and leaching with boiling water, 
59 per cent, of tlie nickel in the ore being recovered. 
Nickel chloride is very easily decomjposod and rendered 
insoluble by lieatmg in the presence of silicates, especially 
if air bo admitted.-— A. G. L. 

Cobalt-nickel ores ; Solubility of , in ammonia, G. S. 

Hanes. J. Canadian Min. Inst., 1906, 8, 358—362. 

Thb author has made a number of experiments with 
Malxac’s ammonia process for the extraction of nickel, 
cobalt, and copper from arsenical and sulphide ores. The 

f roeess consists in treating the ore, crushed to pass a 
20-me8h screen, with ammonia solution (one part of 
ammonia solution of sp. gr. 0*880 to two parts of water), 
and blowing air through the mixture. Oxidation fnhes 
place, and the hydroxides of the metals nroduceti are 
dissolved by the ammonia. Nickel is acteu upon before 
cobalt, and a rough separation may be made in this way. 
The air, after leaving the lixiviating apparatus, is passed 
through washing towers to recover the ammonia. From 
the solution the metals are conveniently obtained by 
eiectrolysis. Proceeding in this way, from a pyrrhotite 
ore, containing 5*20 per cent, of nickel, 10 hours’ blowing 
yielded 40*0 per cent, of the nickel, and 20 hours' 87*o 
per OMit. An arsenide ore containing 27*9 per cent, of 
cobale ind nickel yielded practically the whole after 10 
hours' blowing, A copper*niokel matte containing 
39*75 per cent of iron, 9*9 per cent, of copper, and 21*1 
per cent, of nickel also yielded the whole of its copper 
and nickel after 10 hours. (For action of ammonia solution 
on metallio nickel and cobalt, see Hodgkinson and Baillars, 
this J., 1895, 160.)— A. G. 1. 

Antimony and tin ,* AUoys of . F. E. Gallagher. 

J. of Phyiicttl Ohem., 1906, 10, 93—98. Chem. Centr., 
1900, 1, 1090—1091. 

B»lK 0 ait 0 (5S. anorg. Chejn. 85, 113) has that 


antimony and tin form two oompoonds# Sb 4 Sne ^ 
Sb. 8 n 4 , and SbOn, whilst Van Bijlert (Z. physik. Ohem., 
8. 843) consideiw the alloy corresponding to the last* 
mentioned formula to be a solid solution. The author 
has made a detailed mioroscopio examination of the 
alloys, and constructed their cooling ouryea. He finds 
that antimony and tin do not jform any ohemioat 
compound, but give solid solutions, of which a-, jS-, 
y- and <% crystals arc distinguished. Transformatioii 
points at 430° and 243° C. were observed, just as by 
Reinders, and also at 319° (^, insteail of the 310^' C. given 
by that nutlior. The cause of this discrepancy is stiitod 
to he that tlie nature of the solid alloy varies considerably 
according to the rate of cooling, and that under some 
circumstances unstable systems are formed. For example, 
the /S-crystals are unstable below 313° C., but undergo 
transformation only very slowly.— A. fi. 

Sulphide ores ; Economic^ IrcatmeiU of . Eor white 

le4xd]. C. B. Jockes. XIll/1., page 596- 

Mines and quarries : Cenvral report and si-atifiics for 
1905. Part /. District statistics, [(VI, 2974.] Price 
7 d. [T. R.] 

This return, which forms the first part of the (leneral 
Report on Mines and (Quarries for 1906, contains statistics of 
the number of persons employed, of the output of minerals, 
and of accidents at mines and tniarries in the United 
Kingdom, arranged according to tno inspection districts. 
The total output of the unclcr-mentionou minerals in the 
United Kingdom in 1905 as compared with 1904 was as 
follows : — 


(5oaI 

(Jlays and ■hale 

Iron <iro 

(iimestono (other than chalk) . 

Igneous rocks 

Sandstone 

Chalk 


1904. 1 

1905. 

Tons. 1 

Tom. 

2»2.428.!272 

236.128,980 

1A,948.U1A 

15,134,754 

13,774,282 

14,590,731 

12.043,185 

12,501.780 

6,988,821 ’ 

6,056,900 

5.30«,303 

5.639.560 

4,438,728 

4.585,684 


EnOLTSH PAtENTS. 

Zinc retorts and other fireclay metallurgical otssdt ,* 
Manufacture of . A. L. J. (^uenean, South Bethle- 

hem, Pa., U.H.A. Eng. Pat. 9877, May 10, 1005. 
Under Int. (>onv., May 21, 1004. 

Skk Fr. Pat. 354,319 of 1905 ; this J., 1905, 1071.— T. F. B. 

Zinc or oxide, oj zinc ; Process of extracting — — from Us 
ores. F. W. Howorth, Ixmdon. From Soo. Anon. 
MetalUirgique P*rt>c. de T.Aval, Frankfort on Maine, 
Germany, Eng, Pat. 14,573, July 14, 1905. 

Sbe Fr. Pat. 356,097 ol 1905 ; this J., 1905. 1311.— T. F. B. 

Furnace for roasting, desulphurising, chloridising 

[cMorinatmg], dehydrating or drying ores and other 
substances. A. V. T>eggo, Ballarat, Australia. Eng. 
Pat. 17,370, Aug. 28, 11H>5. 

Sbk Fr. Pat. 367,601 of 1905 ; this J., 1906, 126. --T. F. B, 

Furnaces for roasting, desulphurising, ckloridisinsf 

{chlorinating], dehydrating or drying ores, dec. A. V. 
I^go, Ballarat, Australia. Eng. Pat. 21,160, Oct. 18, 

The furnace consists of two or more series of super- 
imposed roasting ohainl>ers communicating with each 
other, and furnished with rabble-shafts carrying arms 
whereby the material under treatment is conveyed from 
one chamber to another. The material is fed into the 
furnace from a ho|:q>er, by means of fluted rollers, whleb 
can be driven at varying speeds. Solids liquid, or gaseons 
fuel may be uied. Specially oonetructed fire-boxes nr 
combusuon obambers are proytded in certain cases at thii 
disohai^ ends of the roaaldag tbatshaKSw—J. H* C. 
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Magnetic ‘tnaicrials [AUops] ; Manujactnre of 

R. A. Hadfield, Sheffield. Eng' Pat. 22>130, Oct. 30, 
1905. Under Int. Cnnv., June 8, 1905. 

A MAOKETio material having low hysteresiH and eddy 
current »« produced by alloying iron with silicon and a 
substauce other than silicon, such as aluminium, to the 
extent of 0*35 pt^^r cent, up to 8 per cent, of the iron, the 
amount of this element (aluminium) amounting to from 
25 to 75 per cent, of the silicon. The alloy so formed is 
heated to between 900'’ and llOO*^ C., allowed to cool, 
re-heated t<) between 700'’ (\ and 850'^ (\, and then left to i 
cfH>l slowly. — J. H. r. 

OrcA ; Procentt jot the balling together of jyulverulent or 

dumtv • J- E. (joldschmid, Frankfort on Maine, 

Uennanv. Eng. Pat. 2(i.l70, Bee. 15, 1905. Under 
Int. Conv., Jan. 12, 1905. 

Sbb Fr. Pat. 300,570 of 1905 ; this J.. lOOti, 643.-- T F. B. 


then passed througli a series of thin films of the solution, 
while mixed with air imder pressure. In the solution the 
base metal compounds are precipitated by an '^alkaline 
hydrate solution containing ammonia.** The apparatus 
consists of a closed chamber, having an inlet and outlet 
for the gases, and an inlet for compressed air. In the 
chamber is a series of vertical endless aprons, mounted on 
rollers, and extending downwards into the solvent liquid 
contained in the chamber. Between the aprons are 
vertical partitions rGa<diing from the bottom nearly to the 
top of the chamber, and having openings to i>ermit of the 
passage of liquid. The chamber bos a false bottom of 
filtering material, and the space below has an outlet for 
the filtered solution. After leaving the chamber, the 
gases and air pass throujjh a closed box fitted with baffle- 
plates, and provided with an automatic outlet valve, 
which opens periodically to allow the gases and air to 
escape. (See also proiseiUng abstracts.) — A. S. 


Unttbd States Patents. I 

M eial. ‘hear in g nuUe rial H ; Proc^ ^ot of treating . U W. I 

Merrill, Lcjad., S.l). U-S. Pat. 820,430, May 15, 1906. j 
Matkiualh containing jiriM-iouK metals, ami especially ' 
such matenalH as also contain reducing agents, are 
crushed, and treated with a cyanogen- bearing solution in 
a closed vessel, “ and the solution is removed from the 
interstitial spaces of the material.” The material is then 
subjected to the action of an oxidising agent (air) under 
a pressure greater than that of the atmosphere, and 
afterwards again treated with a cyanogen- bearing material, j 

- A. K. j 

Preciotu meUde ; Ptoerss of and ap^mratua for extracting I 

from their ores. S. T. Muffly, Assignor to Phua- I 

delpliia Cyanide Process Co., Philadelphia, Pa. U.S. I 
Pate. 820.810 and 820,811. May 15, 1906. j 

Ores containing gold and silver are (!ru8he<l, and then ! 
delivered into a mnitrahsing <;hamber containing an | 


Iron; Procean of manufucluring direct from ita 

oxide. J. N. Whitman, Philadelphia, Pa.. Assignor to 
M. T. Reynolds, Albany, N.Y. U.S. Pat. 820,898, 
May 15, 1906. 

The pulverised ore. after suitable mechanical treatment, 
is heated under oxidising conditions to eliminate the more 
volatile impurities, and then heated with a “ reagent ” 
to remove the reumining impurities. The purifie<l ore 
is next subjected to heal and agitation “ under de-oxidising 
and carburising conditions produced by the introduction 
frf free carbon, to ]>artially de-oxidise, carburise, partially 
reduce, and agglomerate the ore into coherent masses, 
and the product is tlien subjected to a higher temperature 
under reducing conditions to effect complete reduction. 

—A. S. 

\Iron\ Ore a ; Proceaa of. and apparatua for anielting . 

J. A. Potter, San Francisco, Ual. U.S. Pats. 821,189 
and 821,190, May 22, 1906. 


alkaline solution for the jmrpose of neutialising any acid 
salts present. The. ore is now carried by a eonveyor 
through a valved conduit into a closed casing containing 
a stamp mortar, in which it is pulverised m an alkaline 
cyanide solution under a pressure of heated air greater 
than that of the atmosphere. The pulverised ore is 
conveyed efuitinnously through a series of lixiviators 
containing tiyanide, solution under air pressure, and the 
solution anJ tailings are finally collected in separate 
receptacles. The air, Iwfore being discharged, is led 
through on absorbing chamber provided with a series of 
partitions forming a tortuous passage, and fed with a 
‘‘ eom|K)und alkaline cyanide and alkaline hydrate solu- 
tion,’* whereby the hydrocyanic acid gas is absorbed, 
and vafKuirs of base metals are condensed ; the. absorbing 
liquid is suhscipienily used for treating further quantities 
of ore, (Hee also following abstracts.) — A. H. 

Lixivialor. 8. T. Muffly. Assignor to Philadelphia Cyanide 
Process Co., Philadelphia, Pa. U.S. Pat. 820,812, 
May 15, 1906. 

The lixivialor consists of a horizontal receptacle or drum, 
having inlet and outlet pi|>es entering it, on opposite 
sides, at angles other than V)0", and also pipes for 
supply of compressed air and of solvent liquid. Inside 
the drum is a revolving device, provided with buckets, 
which carry the material under treatment, e.g., ore-pulp, 
from the inlet to the outlet pipe. The air-supply pijHj 
extends through the up}X)r portion of the drum, and has a 
longitudinal slot, whereby the air is caused to exert a 
direct downward pressure upon the liquid contained in 
the drum. (Hee preceding abstract.) — A. 8. 

Condensing or dia solving gaaea and vapours ; Process of^ 

and ap^ratua for . S. T. Muffly, Assignor to 

Philadelphia Cyanide Process Co., Philadelphia, Pa. 
U.8. Pats. 820,813 and 820,884, May 15, IWO. 

The patents relate to a process of, and apparatus for 
reooyering ** gases and base or other metailio elements 
carried thereby in volatilised or finely-divided fonii,’* 
The gases, under pressure, ate exposed to a solution of 
* a double oy^hide of potassium aqd bromine,** and are 


! The apparatus consists of a smelting chamber with an 
! open hearth, surmounted by a dome of refractory material. 

I A conduit acting as a burner for fluid fuel, discharges over 
the hearth, and a vertical tubular retort, open at the 
bottom, extends upwards from the dome. The ore is 
ground with limestone and tarry hydrocarbonaeeous 
material, and the mixture is fed from a hopper into the 
upper end of the retort. The mass is forced through the 
retort by means of a plunger, and the hydrocarbonaeeous 
material is gasified, charred, and coked by means of the 
hot gases from the smelting chamber. The hardened 
mass issuings from the lower end of the retort falls on to 
the hearth of the smelting chamber, and is smelted, the 
molten iron and slag being drawn off at suitable intervals. 

—A. N. 

Pteel ; Manufacture of . J. W. Hpencer, Neweastlo. 

on-'lyne. U.8. Pat. 822,082, May 29, 1906. 

See Eng. Pat. 15,032 of 1903 ; this J., 1904, 604.— T. F. B. 

Coyper alloy. G. Chaudoir. jun., Viomia. U.S. Pat. 
820,954, May 22, 1906. 

See Fr. Pat. 335,838 of 1903 ; this J., 1904, 325.— T. F. B. 

Copper and other valuta ; Process of recovering from 

certain ores. T. J. Lovett, Cliicogo, 111. U.8. Pat. 

821,616, May 22. 19(Hk 

The patent relates to a combined dry and wet process 
of conoeqtrating and collecting the non- magnetic sulphide 
and contained values ’* in low-grade chaleopyrito ores 
containing a considerable percentage of magnetic iron. 
The ore is coarsely crushed, and treated in a magnetic 
separator, whereby the iron and the sulpliides are roughly 
separated. The magnetic material is then ground with 
water, and again treated in a magnetic separator to recover 
adhering particles of sulpliides, — A. S, 

Slag ; Apparatus for mdmrising blast-furnace . H. 

CoUoseus, Berlin. U.S. Pat. 821,609, May 29. 1900. 

See Vt. Pat 850,379 of 1905 ; tiiis J., 1900, 28.—T. P. B. 
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: I^foeestjor di89alving snlid fiuxta in fluid . 

F. C, W. Timm, Hamburg, Gfcrmai.y. TJ.S. Pat. 
822»087, May 20, 1906. 

Sis Ft. Pat, 366,262 of 1906 ; this J., 1006, 1308.—T.F.B. 

Delinning ; Method of . K. Goldschmidt and J. 

Weber, Aasignora to Th. Goldschmidt, Essen on the 
Ruhr, Germany. U.S. Pat. 822,116, May 29, 1906. 

Sli Fr. Pat. 366,228 of 1906 ; this J., 1906, 1311.— T. F. B. 
French Patents. 

Bronzo-nickd. Soc. Anon, du Brnuzo-ruckel. 

Fr. Pat. 360.910. March 18, 1906. 

“ Bkonzo-nickel ” is an alloy formed by molting together 
H) parts of nickel, 66 of copper or of bronze, 26 of zinc, 

6 of antimony, and phosphorns, borax, and magnesium to 
facilitate the mixing. The melting-point of the alloy 
formed is given as 140CP C. ; it is said to resist the action 
of moisture, sea- water, and dilute acid.— A. G. L. 

Furnacii, reverhenUory or bluH ; Proc^an for carrying out 

chemical and metallurgical operation a in a (Fyrmce. 

for casting MeA, puddling, or reducing zinc, rf’C.] hy 
introducing mixturen of qom and air at two or more 
IHtinia. Schmidt and Besgraz. Fr. Pat. 361,189, 
Dec. ,30, 1905. Under Int. Conv., June 5, 1906. I 

Mixtures of gas and air, varying in composition according j 
to the iiature of the operation to be carried out, are intro- j 
duoed into the furnace at two or more points. Thus. I 
in a Bessemer convertor for steel, during certain stages of ' 
the blow, an oxidising mixture may be blown in from a ' 
lower tuyere and a reducing mixture from an upper ' 
tuyere, whilst towards the end of the blow the reverse I 
procedure may be adopted.— A. G. L. I 

HUicon con\biiwA with calcium or its compnuwh : Thermic I 
process based on the action of — J. Goldschmidt 
Fr. Pat. 361,197, Dec. 30, HK16. 

The invention consists in replacing the aluminium in 
thermite by a mixture of silicon and calcium. Thus, a 
mixture of 20 per cent, of calcium, 10 of silicon, and 
70 of ferric oxide or magnetic iron oxide, will give a very 
li(]uid slag of calcium silicate and a large amount of 
metallic iron, considerable boat being evolved. Metallic 
aluminium or magnesium may be mixed with the calcium- 
ailicoii mixture, and other oxides, e.g., of chromium, 
may be substituted for the ferric oxide, if it is desired to 
obtain different alloys, or (from the slag) different opaque 
or transparent products. Neither calcium nor silicon can 
\m usefully employed alone.— A. G. L. 

German Patent. 

Cyanogen or amrmmUim (xm pounds ; Process for in- 
creasing the yield of in blast-furnace work, (J. 

Reiningor. Gor. Pat. 167,033, Sept. 10, HK)4. 

The process consists in introducing an alkaline earth 
carbide into that part of the furnace where the tem- 
perature is about Boo* —1000° C.— A. S. 

XI.— ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

{Continued from pjge 646.) 

(.4.)— ELECTRO-CHEMISTRY. 

Ammonium sulphate ; Conductivity of in mixtures 

of sulphuric acid and water. G. Boirard. Comptes 
rend., 1906, 142 , 1082—1084. 

When ammonium sulphate is dissolved, c.g., in the pro- 
pCHtion of 1 per cent., in solutions of sulphuric acid of 
different strengths, the conductivity of the acid solution 
may be increased or diminished, according to the con- 
centration of the acid. The author found that with 
containing UK)— 96 per cent, of sulphuric acid, 
the addition of J per cent, of ammomum sulphate increases 
the oottduetivity ; with acids containing 96--D8 per 
cent, of sulphurie acid the oonductivity is decreased. 


whilst with solutions containing 1*8— 0 per cent, of 
sulphuric acid the conductivity is again increased. The 
effect of increasing the conoontratiou of the ammonium 
sulphate vanes according to the oonooutration of the 
sulphuric acid. With liquids containing over 3 per cent, 
of sulphuric acid an increase in the proportion of am- 
monium sulphate causes an increased difference in the 
conductivities. With acids of about 2 per cent, strength 
a high ooncoutratiou of the ammonium sulphate may 
cause an increase of conductivity, whilst low proportions 
may cause a decrease. In other words, the point of change 
from solutions of less conductivity to solutions of greater 
conductivity than the solvent, which point lies at 1*8 per 
cent, of sulphuric acid when 1 per cent, of ammonium 
Hulpliato is added, can bo raised by varying the proportion 
of ammonium sulphate. With rise of temperature in 
solutions containing 96 — 26 per cent, of acid, the ratio 
of the conductivities of solvent and product approaches 
unity. With acids of lower strength, increase of tem- 
j pernture has tlic opposite effect. It is noted tliat a very 
I large number of substances other than ammonium sulphate 
j have a similar effect on the conductivity of sul]Hiuric 
I acid solutions. — J. F. B. 

Fleetro-chcnUcfU analysis ; A simjde form of rotating 
dectrode for . F. M. Perkin. XXIII., page 609. 

Enulish Patents. 

Electrolytic apparatus. G. G. Hepburn, Whitefield, and 
Mather and Platt, Ltd., Manchester, Lancs. Eng. 
Pat. 12,221, June 1.3, 1906. 

'I’he electrolytic ajipiiratus descriliied is designed for the 
use of bleachers in making hypoclilorite, and is an adapta- 
tion of the “ holl-jar “ method on a small scale, and for 
intermittent working. The apparatus r-onsist-s of a 
number of cells connected t-o a nydraiilie main for filling 
and emptying by means of suitable valves and stop- 
cocks. Eacli cell may consist of two or more compart- 
ments, in each of which is placed an inverted vessel or 
“ boll-jar,” and each of which may he separaUdy emptied 
or placed out of action by moans of a siphon. Provision 
is also made for sweeping out of each cell the residual 
chlorine left after electrolysis has been stopped. — A. G. L. 

Furnaces ; Electric — - , for treating gases by means of 
dectro-magnctirally or dectrn-dynamic^ly actuated electric 
arcs. A. .J. Petersson, Sweden. Eng. Pat. 9164, April 18, 
1006. Under Int. (Jonv., April 18, 1906. 

i This invention relates to an electric funvai'o for treating 
gases, by means of electric arcs struck between a centriu 
I electrode and another electrode surrounding it, the arcs 
I being maxle to rotate around the latter by the action of a 
I magnetic field. The coil and iron core for producing 
I tlie inagnotic field are placed a^iuularly around the 
I reaction chamber. The ivinding of tlie coil may consist 
I of a thick ribbon-sliaped conductor wound spirally round 
j the reaction chamber, the conductor being supnlied with 
continuous current ” of great volume,” or with alternating 
j current from a transformer. The primary winding of the 
j latter is connected in series with the arcs, or the innermost 
turn of the coil may act as the outer annular electrode, 
j Whore alternating current is used for creating the inag- 
i netic field, the outer annular eloctroilo may have the 
' shape of an ojieri ring. Modifications are (lesoriboil in 
which the coil surrounding the chamber, and also the 
pole surfaces of the ring-shaped iron c.oro, have such a 
I shape that the strength of the magnetic field, within the 
space enclosed by the outer annular electrode, decroasqs 
uniformly or approximately uniformly towards the centre. 

— B. N. 

Ozonising atniospherk air: Apparatus for — ~ fs/erfri- 
cally]. Ozonair, Ltd. and E. L Joseph, both of Ixmdon. 
Eng. Pat. 4679, Feb. 24, 1900. 

This invention relates to a portable self-contaiacd appai^a- 
tus for ozonising air, and consists of a box divided into' 
two compartments, one of which has Its opposite ends 
onen but fitted with wire screens above and I^low. The 
electrode structure consists of an op«n» square, vertical 
of flexible non-conducting material forming the 
dieleottio, this being eovereil on it« outer and inner 
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surfAc«8 with sheets oi ^ire g&uze. The electrodes are 
mounted in the omr compartment bo as to leave air 
passages through the middle of the structure, and also 
between the electrodes and the sides of the compartment. 
The structure is sectired in position in the box by means 
of a spider frame, made in two parts, which is inserted 
and expanded within the electrode structure, and the 
frame also supports at its centre an electric motor, the 
latter driving a fan which revolves between one of the 
wire screens and the corresponding end of the electrode 
structure. The closed compartment contains a step-up 
transformer, and upon the cover of this the two switches 
and connections arc mounted for controlling the supply I 
of current to tlic fan motor and, througli the transformer, 
to the cU'ctrodes.— 11. N. 

IInitku vStatrs Patents. 

Furnnev ; Electric . J. E. Hewes, IMattshiirg, N.Y.* I 
Assignor to H. lloone, Baltimore, Md. l^.S. Pat. 
820,574, May 15. 1900. 

Thk hearth of the furnace consists of a series of trough- 
like plates, abutting against eacli other, and forming a 
rectilinear trough. On ouch side of the hearth are guides 
with two endless travelling chains or conveyers, travelling 
over and resting on them, and serving to move the hearth 
in a longitudinal direction under the electrodes, whereby 
the smelted materials are conveyed away from the elec- 
trodes. Stationary means are provided for feeding the | 
materials to be smelted to the electrodes. One electrode I 
is horizontal, and in line witli the hearth and the second 
eloiitrode, whi<'h is placed vortical, the latter being at a ; 
higher elevation so as to leave a space below it. A hood j 
surrounds the eloctrixies and the hearth, and a depending ; 
shield tits down into the hearth an<l around the horizontal 
electrode, in order to close- the hearth, yet iMiriiuttiug ! 
the latter to Is? moved forward.— H. N. 

Oonduriom : Oont f>osition of rn/Uhr for dfctric • ' 

W. (1. Clark, New York, Assignor to Parker-Clark ! 
Electric (-o., Jersey City, N.J. C.S. Pat. 821,917, I 
May 22, IWm. j 

This inveutiou relates to a substance whicli is a eondnet-or 
of electricity when cold, and which consists of a dense, 
non-poroiiH and non-crystallinc combination of carbon 
and silicon less hard than carborundum. It is produced 
by decomposing gaseous <'ompoimds of carbon, in the 
presence of volatile com pounds of silicon, at « tem- 
perature below’ the fusing point of carborundum.- B, N. 

Vontnet' mihstnnccn uned for cufnli/tic nclion ; Trading 

\dcrirolytimUffX 1. Kitsec, J^hibidelphia, Pa., Assignor 
to C. h. Hamilton mid F. Hamilton. U.iS. Put. : 


contact massec. such as platinuni, by making tho latter 
port of the ancaie in an electrolytic apparatus, and sub* 
jecting the mass to the action of the electric current; 
the contact poison is oxidised, and diseolved out of tho 
moss.— B. N. 

[Galcivm tarhide,]. Calcium oxide ; Proces# of reducing 

. T. L. Willson, Now York, Assignor to IJnion 

Carbide Co., Va. U.8. Pat. 820,031, May 8, 1006. 

An electric arc is established between suitable poles, one 
<»f which is the end of a depending carbon electrode. 
Tho arc is surrounded by a charge of calcium oxide and 
carbon in proportions suitable to form calcium carbide ; 
the reduced carbide is accumulated into a mass, and used 
OH one electrode, the arc being maintained by gradually 
moving the carbon electrode ; unreduced portions of the 
(Jiarge arc kept in contact w'ith tlie are and tho electrode, 
HO as to retain the heat of the arc, exclude air, and yet 
|H?rmit the escape of tho gases produced bv tho reaction. 

“ ~ A. G. L. 

Turpfniinc ; \Electric(d\ 2*roersf< of treating xoood, for the 
cxtracHon of -- F. T. Hnvdor. U.H. Pat. 821,264, 
May 22, 1906. XIllR, page 597. 

Fhenoh Patent. 

IncandcHCAinl fUamtnis { Vacuuxn arc lampa) ; Process of 

manufacture, of . A. Franfurther and H. Kiihl- 

inann. First Addition, dat(?d Nov. 13, 1905, to 
Fr. Pat. 356,999, Aug. 17, 1905. II., page 583. 

German Patents. 

Alkfdi mmfHPUnd that mn be e^inily converted ivlo alkali 
hydroxide or alkfdi carbonate ; Process for the elertrO’ 

l^ic nuinufaciure of , and of chlorine. J. Wundor. 

Ger. Pat. 165,487, Sept. 14, 1904. 

Mixtures of an alkali chloride and silica, free from 
sulphate-H, are electrolysed at about the melting tem})cra- 
tun? of the alkali chloride. The decomposition may be 
rejiresonted by the equation : — 

6Naa + 3Si()g = NB 28 i + 2 Na 2 Si 03 + 601 

at the cathode at the anode 
and it is elftimed tliat the? whole of t he chlorine is obtained 
in the free state. A mixture of ftve parts of sodium 
chloridt? and two parts of silica is recommended. — A. S. 

(l>.)~KLE(rrHU.MKTALLUKGY. 


821,042, May 22, 1906. 

OoNTAcT poisons, " such as arsenic, arc extracted from 


Funcd elect rolxjte « ; Factory ^ca/c experimentM with . 

E. A. Ashcroft. Eleclrochem. lud., 1906, 4 , 178 — 180. 
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Tk* author uses o«lU provided with means for magneti- 
cally rotating the fused bath during electrolysis. For 
the recovery of itino fropi aino sulphide* the ore is suspended 
in an electrolyte of fused zinc chloride, and by working 
at 450° (y., the su^hide is resolved into its elements, 
sulphur distilling on, or being oxidised at the surface of 
the vat, and molten zinc depositing on the cathode at 
the bottom of the cell. 

The plant as arranged for producing metallic zinc, and 
Bu^hurio acid, is illustrated in the figure. 

So far as zinc is concerned, the process is not very 
promising, as most ores contain too much gangue and other 
impurities to be employed directly. With lead sulphide, 
clootrolysed in a medium of fused zinc chloride or fused 
load chloride, good results are obtained. 

The reactions of ferrous chloride with lead are of some 
importance, as offering a method for eliminating iron 
in the mixed sulphide process. Below 450° C., iron appears 
to decompose lead chloride : PbCl 2 4- Fe FeCIg + Pb, biit 
at abtmt fi00° C. the reaction is reversed, the iron is 
reduced, and alloys with the molten leofl. 

To overcome the difficulty of access to the conlcnU. 
in the cell illustrated above, a modified form has been 
devised, open at the top. When this is used for the 
electrolyses of fused chlorides with recovery of chlorine, 
the gas is drawn off through a tubular anode. — R. 8. H. 

Electrolysis of fused zinc cMoride in cells heated, exicrwdly. 

J. L. F. Vogel. Farailay Soc. Trans., May 15, 1906. 

fAdvanoe proof.] 

In 1898, in conjunction with 0. J. Stcinhart, a series of 
experiments was commenced with a view to preparing 
anhydrous zinc chloride, bv dissolving oxide of zinc 
in hydrochloric acid, and sultiHequently eUictrulysing the 
fused salt in cells heated externally, a process suggcstcil 
by the late F. Maxwell I./yte. At rirst, great difficulties 
were encountered in producing anhydrous zinc 
chloride, the complete dehydration of the salt proving 
to be very essential for the efficiency of the electrolysis. 
Finally, tliis was successfully accomplished by evaporation 
under a 3 >artial vacuum. In a small siiale experiment, 
carried out in 1898 with 10 amperes at 3‘3 volts a current 
efficiency of 93 per cent, was attain<‘d. fn more recent 
experiments with a cell of fire-proof stoneware, taking 
600 amperes at 4 to 5 volts., the current efficiency worked 
out at 91-5 jier cent, over a jicriod of lOJ days. The 
Uunperatiire of the cell was kepi as near 5(K>'' ( 3 . as possible. 
The author ^Kunts out the advantages of external heating, 
especially in the economy of electric energy, and considers 
that the field is still o^mui for the commercial production 
of zinc and chlorine by such a pnx^ess. — K. S. Tl. 


Unitbd States Patent. 

(Jufyper ; [EleHrulylic] liemvery of from solutions 

containing it, B. Coniba, Turin, Italy, Assignor to K. 
Casper, Ivondon. U.8. Pat. 820,555, ‘May 15, UM)6. 
See Eng. Pat. 20,657 of 1902 ; this J., 1903, 1130. -~T. F. B. 

Fuench Patent. 

Eodiuin ; Electrical conductor of me^aUic — - . A. (1. 
Betts. Fr. Pat. 361,102, lX*c. 19, 1905. 

The conductor consists of meUillic sodium i>rotw’U*d from 
the air by a cosing of copjier or other metal. On account 
of the high coefficient of expansion of Hinlium, the 
oondvictors are best inailo in sections, several inethtafs of 
joining these together being descrilnjd. Since the sjiecifio 
gravity of cojiper is nine times that of sodium, whilst 
its electrical conductivity is only three times as high, 
it is claimed that a aodium conductor will carry as much 
current as a copper one three times its weight, — A. G. L. 


xn.— FATTY OnUB, FATS, WAXB^ 

AKD SOAPS. 

Lipolytic enzymes in higher fungi, J. iSellner. 

f. Ohom., 1906, 27 , 295---304. 

From the results obtained with nine representative speeiwi 
the author concludes that the fata in the higher fimgi 
contain a large proportion of free fatty acids. Th«*» 
can be detected even in the fats of the freeb fiihgi, attd 
their amount increases on drying and keeping the fungi* 
As much as 80 per cent, of the faU may oe nydrolyw, 
but complete hydrolysis has not yet been observed. In 
many oases it is possible to effect the hydrolysis of othw 
fats by means of the powdered fungus. This was notably 
the case with I/y coper don gcmmatuni, Boletus degnns, 
Oalerrheus vellcreus, and T/epiota prooera, whilst Oan- 
tharellus cibarius, Pdyporus conffue.ns, and Hydnwn 
repandum were almost without action upon rape oil. 
The hydrolysis is promoted by gentle heat (40° to 45° C.), 
and is checked by heating the fungus powder to IKF 0.» 
or by the addition of mercuric chloride. No enzyme 
could be isolated from the fungi. —C. A. M. 

Sendee berry {Sorbusaucuparia] ; Seeds and oil of ihc — — . 
L. van Itallio and C. H. Nieuwland. Arch, Pharm,, 
1906, 244 , 164. 

The seeds of Sorbus aucuparia contain 21*9 per cent, of 
a fatty oil which can be extracted with petroleum ether* 
The seeds, freed from oil, gave the following results on 
analysis ; — Water, 9*2 ; nitrogen, 6*44 ; albumin (nitrogen 
X 6*25), 34-0 ; cellulose, 13*2 ; ash, 5*21 ; carbohydrate 
(calculated as glucose), 24*2 per cent. The oil is a sweet- 
iastiug, mobile, slightly yellowish liquid, which rapidly 
dries on exposure. It poBsesaes the following oonstants 
Sp. gr. at 15° C., 0*9317 ; refractive index at 16° C., 1 *4753 ; 
acid value, 2*35; saponification value, 208*0; iodine 
value, 128*6 ; iodine value of the fatty acids, 187*5 ; acid 
value of the fatty acids, 230*2. Ton grms. of the seeds, 
freed from oil, gave 7*29 mgrins, of hydroojjraidc acid. 

Camels^ butter ; Arudytical indues of . J. Vamvakas* 

Ann. chim. anal., 1905, 10. 360. Z. Untcrsuch. Kahr,- 
u. Genussm., 1906, 11, 630. 

A MPBCiMBN of camels’^ butter from Tripoli was of firm 
consistency, and bad a light grey colour and a oharao- 
teristio odour. The fat gave the following results : — j 
M. pt., 38° C. ; m. pt. of fatty acids, iT C, ; volatile 
fatty acids, 8*6 per cent. ; insoluble fatty acids, 88*29 per 
cent. ; saponification value, 208*0 ; iodine value, 65*1 S 
and refractometcr reading, 20. — C. A. M. 

Elaidin and Elaidic Ac\d. Gawalowski. Pharm. Post., 

1905, 88, 97—98. Z. Untersuoh. Nahr.* u. Genussm,, 

1906. 11. 622—623. 

A COMMERCIAL Hpccimon of oleic acid, which melted at 
30*7° C. and contained 4 per cent, of unsaponiilable 
matter, yielded on treatment with mercury and nitcio 
otnd, an elaidic acid which consisted of a mixture of a 
orystallino and a liquid product. The oily portion was 
nearly colourless anu had a not unpleasant odour. The 
solid portion gave the following analytical values ; — 
bp. gr., 0*930 ; m.pt., 38° C. ; soliaifioatlon point, 23*0° C., 
and unsaponifiahle matter, 0*3 per cent. It yielded a 
hard white soap. The liquid portion molted at 16*6° G,, and 
solidified at 14*9° (^ It had a sp. gr. of 0*936, and con- 
tained 16*2 per cent, of imsaponifirilde matter. It solidified 
after standme for some days at 15° C. In the author’s 
opinion two distinct acids, stoaro-olaidic and oleo-eloidio 
aoids, arc formed in the elaidin reaction.— C. A. M. 

Eats ; Action of iron and manganese salts in producing 

rancidity of . P. F. Dalezki. Rusai Wratsoli., 

1904, 8, 76‘i Z. Untersuoh. Nahr,- u. Genussm., 1906* 
11, 625—626. 

Kxphbimbkts were made with butter fat, oaoao butter, and 
almond oil, freed from proteids and other impufitiea. 
Breoautions wore taken to eindude any baoteorial aotion^ 
air, light, and heat being the only factors in addition to 
the iron or maiiganose stearate. These salts were utHAiiy 
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iriHolublo in cold almond oil, and in the fats Ht their melting 
pointn. In the cxporimente the admixture wa« made 
on the water* bath. It waa found that both Halts imsreagod 
the oxidation proccHs, the intluenco of manganese being j 
l^eater than that of iron. The salts that had dissolveu 
in the fats had a greater uxidisinj^ effect than the un- 
dissolved salts. Tne action was judged to be purely j 
catalytic, the salts acting as conveyors of the atmospheric 
oxygen. Tlie process of oxidation appeared to follow | 
a somewhat different course with manganese than with i 
iron. It proceeded more slowly at first, whilst Imat , 
accelerated the oxidation. When kept at the ordinary j 
temperature witli the admission of light and air. the fats i 
lieeame rancid, the iodine value decreasing, and the acid, I 
saponification, and Roicliert-Mcissl values increasing. 1 
In the case of cows’ huttcr, however, the last value | 
remained almost constant. -(\ A. M. I 

Oocort-wMf ftU in Imtf.vr ; Thv “ si/cf r-m/Mc ” mcthotl for 

th£ dciertion of . F. Jean. XVIUvl., page fi()4. | 

CholesU rol ; Hnlogrn rhrmifive/i of . J. Mautluier. j 

XXIV., page 01 1. j 

iSoftp in Turkey, Oil, Paiiil and Drug Heporter, 
May 21. 1000. IT.R.] | 

AoroHniNu to tlic new' regulations, whicli arc based upon | 
a report received from the faculty of the Imperial Oollege j 
of Medicine, the maxinium percentage of solids (salt, i 
soda and earthy matters) allowed in soap is 2 per cent.. ! 
and of water 4 per cent. Soaps in which these percentages 1 
are exceeded are regarde<l as adulterated, ami the manu- , 
factunirs are liable to jirosecution. The manufacture of 
soaps containing sodium silicate is forbidden. Mer- 
chants selling wares coming within tlio above probihitioii 
are liable to prosecution for the sale of an adulterated 
article. Considerable trouble has been caused of late 
years to importers of soap into Turkey on account of the 1 
rigid roquirenionts in regard to the chemical analysis of j 
the goods before they are liberated from tlie customs, j 
Three consignmentH of w'cli-knowm brands of Ifnghsh i 
soap wore lield for a long period, on the ground that the j 
proportion of caustic sixla exceeded 0*5 per cent., and 
that talc was present. 

Turkey produces most of the (common grades of soap 
required for ordinary ciinsumption, but there is a con- 
siderable importation of the finer qualities, cliieffy from 
Great Britain and France, and to some extent also from i 
Italy and Germany. Those iniportations at Smyrna ; 
reatm an annual figure of about J1I5 tons. There is a | 
large exportation from this section of cheap grades of 
soap made from olive oil, in which American jiurchasers j 
are taking a steadily increasing share. An important | 
market for this exportation has just been closed by the I 
recent decree of the Bulgarian Clovernment sliutting out > 
the soaps of this region on the ground limt they are j 
iiiaiiufaeturod from materials of foreign origin. 

The reason for the small imports of soaj) into Arabia is ' 
that the natives use a ^l^ong alkali suhstitutc called j 
“ hootum." This is derived from an evergreen shrub ; 
^wing plentifully on the desert, and <'alled “shngar” I 
oy the Arabs. It is burned and the residual ash is incor- , 
porated with black mud into lumps, 1'J)c pr<*vailinif use 
of this alkali exnlains why only .'bKot Ih. <,f soap were J 
imported into Acleii last year, neirly all of il from France, j 

¥i$h <nl indnMrp ; Japanufie . Oil, Paint an<l Drug j 

Heporter, May 14, DMHl. [T. H.] j 

Aftxr boiling, the fish are put into wooden pressi s about 
8 fti square and 21 ft, deep, the sides and bottom of which 
arc composed of slats having a small opening l)etween them. 
The cover is put on, and jwssure is exerted by means of 
levers or stones put on toji of the cover, the oil and w'liter 
prt'ssed from the fish running into a tank, where the 
water, going to .the bottom, is fii'st drawn off, and the 
oil afterward put into cans, soldered up, and is then ivady 
for shipment, 

The fish, after being pressed, is in the ahajie of a hard 
sodden mass, which is removed from the press, broken i 
into small pieces, and spruad out on mats in the sun and 
dried* When dry it is packed in straw mats, and shipped. ^ 


It is estimated that not moue than 60 i>or cent, of the oil is 
extracted from the fish, while in drying the monnrei more 
tkim half of the phosphates, the most valuable part, ore lost. 

'^e oil is nearly all exiwrtcd to Holland and England, but 
the manure is all used in Japan, and the amount annually 
produced is not suffieient to supply the demand. 

Olive oil. U.IS. Customs Decisions. [T. R,] 

The following decisions on olive oil have been issued by 
the Treasury Department ; — 

(1) Mere presence or absence of free fatty acids in olive 
oil docs not determine whether or not such oil is tit for use 
as an ari.icle of human food. Hancidily may exist in 
such oil iK'fore the formation of free fatty acids, and such 
acids may exist long before the oil becomes raneitl. 

(2) Obvc oil in condition to be filt<Metl, and blended with 
cottonseed oil, and when so blciuU'd tit to bo used as an 
article of human food, is dutiable the rate of 40 cents 
|)er gall., under the provisions of paragraph 40 t)f the 
tarifb 

Knolish Patents. 

Jiones, Hkitiit, «f-f. ,* Treaino'tii of vnnouM mihuUinces mch 

as for ohfoitnng useful pioducts [(Jnasi, glue, and 

manure] therefrom, J. Harger. Eng. Pat. 0770, 
May 0, lOOfi. XIV., ])age 607. 

Smp and detergent ({impounds ; Manufacture of . 

H. J, Armstrong, M. K. Armstrong, both of Ashton on 
RibHe, and H. H. Armstrong, Penwortham. Eng. Pat. 
16.400, Aug. 12, 1005. 

Claim is made for tlu' jncoriioratiou wuth the sr;ap of carbon 
tetrachloride, e*itlMT by itself, or together with hydroearlmn 
solvents. The carbon tetraehloride may bo mixed with 
fatty ae.ids before saponificalion with alkali, or it mav be 
incorporated with the still fluid soap-mass obtained from 
fixed oils, whilst volatilisation may bei provent<‘d by 
carrying out the process in covered vessels,* Detergent 
pr<‘}»aratioiiM are obtained by |)ulv(‘rising a s«>ap con- 
taining carbon tctraclilonde with a suitable quantity 
of sodium carbonate.— C. A. M. 

FiiBNru Patent. 

Soup ; Manufurture of a dry from colo phony and 

soda [for /Mi/Kr^sizing], M. Douxarni. Fr. Pat. 
861, 1.5-1. Dee. 20, 1005. 

( Colophon V (100 parts) is melted and treated, little by 
little, with sodium carlionatc (20 to 2.5 jiarts), and the 
mixture, which contains a slight excess of alkali, heated 
and stirred until nearly sohd. — C. A. M. 

C HUMAN Patent. 

Aldehydes, ulcAthols, and \ futty] acids ; Process {tf producing 
— - . (!hcm Fahr. Florshcim. Dr. D. Nocrdlinger. 
Ger. Pat. 107,187, Juii. 16, 1004. XX., page 008. 


XIII.— PIGMENTS, PAINTS; RESINS. 
VABNISHES : INDIA-RUBBER. Eto. 

{(Continued from page 647.) 

(.4.)— PIGMENTS, PAINTS. 

Sulphide ores ; Kconomiotd trcMment of \for white 

lead], C. H. Jatikes. J. (Canadian Min. Inst., 1005, 
8, 244—268. 

The author proiioses to apply Kingsley’s white lead process 
(Eng. Pat. 23,000; this J.l ltK>6, 681) to the enormous 
sulphide deposits of Canada which cannot profitably be 
worked in the ordinary way on account of thew remotenewi 
from smelting works. Briefly, the method consists in 
acting on the concentrated galena with 30 per cent, nitric 
acid containing some nitrous acid, at a temperature of 
fW C„ lead nitrate, sulphur, and nitric oxide being 
fonned. The last is oxidised by wr to nitrogen peroxide, 
which, in presence of air an<f water, again yields nitric 





a* bizb. 


am 


«oid odntelniBff nitrcmi ftttd U ui^ The 

floltttdoA of loftd vitmU i. run off iroro tk^ mjkm ^ 
gURgue, freed from Iron hy eddinil e little beeio toad 
oMTOuete (white toid), and mn preoiplta-ted by * m^ure 
of oeuatlo aode end aodium oerbonete, white iM end 
•odium nltrete beiim formed. From the letter^ the nitno 
eoid is recovered by acting on it with sulphurio ecid 
formed from the sulphur liberated in the first stage of 
the process, the nitric acid being distilled off, and con- 
densed in pipes which serve to heat the mixture of ore 
and acid to the proper temperature. Apart from losses 
in working, the whole of the nitric acid used is thus 
recovered. — A. Q. L. 

(.B.)-RESINS, VARNISHES. 

EiraLiBH Patent. 

Hoein and ro$in oils ; Prouea for treating • K. 

Bosch, Stuttgart, Germany. Eng. Pat. 20,176, Dec. 15, 
1906. 

See Fr. Pat. 357,391 of 1905 ; this J., 1900, 82.— T. F. B. 
United States Patent. 

Turpentine ; \ElcctricaT\ Process of treating wood for the 

extraction of . F. T. Snyder, Oak Park, 111. U.S. 

Pat. 821,204, May 22, 1900. 

The wood is enclosed in a vessel, having air-tight sides 
and top, and the vessel is inserted in a furnace, also 
provided with air-tight sides and top, through an opening 
m the bottom of the furnace. Heat is developed electri- 
cally in t^ interior of the latter, sufficient to produce 
destructive distillation of the wood, and the vapours, 
containing turpentine, are drawn off through the bottom 
of the vessel, and collected. The vessel, containing the 
remaining charcoal, is removed through the bottom of 
the furnace, the vessel being maintained in an upright 
position so as to •prevent the escape of the heated vapours 
and consequent admission of air. Another vessel 
containing wood for treatment is placed in the furnace, 
the heat of the latter being thus maintained, and the 
charcoal is removed in a heated condition without damage 
by the external air ; the charcoal is subsequently cooled 
apart from the furnace and out of contact with air. — B. N. 

(C.)— INDIA-RUBBER, Etc. 

JBcdaJta; Reactions of R. Ditmar. Gummi- 

Zeit., 1900, 20 , 844. 

When the pure hydrocarbon of balata is subjected to 
prolonged treatment with chlorine in chloroform solution, 
and the resulting product reprecipitated several times 
from benasene solution, a white, miorocrystalline 
body is obtained which answers to the forniula CjoHigCl*. 
It is soluble with difficulty in benzene, and is not attacked 
by concentrated nitric acid. By dissolving balata hydro- 
carbon in fuming nitric acid, precipitating with water, 
and reprecipitating the product several times with ether 
from acetone solution, a yellow amorphous body of an acid 
nature is obtained, which contains 53*17 per cent, of carbon, 
6*46 per cent, of hydrogen, and 8*69 per cent, of nitrogen. 
<See also Caspari, this J., 1906, 1274.)- W. A. C. 

dndia-rxMtr ; Influence of li^ht ^nagneaia as a filling 

material upon . R. Ditmar. Gummi-Zeit., 1906, 

80 , 816. 

Five experimental mixings of Para rubber with 10 per cent, 
of sulphur and rising percentages of light magnesia were 
vulcanised and tested as before (this J., 1906, 487). 
IBoth strength and elasticity are greatly enhanced by 25 per 
cent, of light magnesia, the former more than 10 times 
and the latter about times, as compared with a blank 
experiment. The increase, up to 26 per cent, of admixture, 
if quite steady.— -W. A, C. 

Rulher ; Methods of colouring . E. W. Dewto. J. Soc. 

Dyers and Col., 1906, 28, 184-187. 

Tss fc^owing methods are considered in detail : (1) The 
incorporation of coloured pigments with the rubbeexnass 


during the ordinary process of mixing, either d^ or in 
the presence of solvents, (2) the staimng of v uTc ani e e d 
rubber goods subsequent to curing, by means of soli)^ 
oolourt, and (8) the admixture of colours, soluble in toe 
ordinary solvents of rubber, with rubber solutions intend^ 
for use m the preparation of dipped or spread goods.— D, B. 

JSlHtnite ; Analysis of . R. Thai. XXIII., page 610. 

United States Patent. 

Rubber ; Dissolving and regenerating . P. Alexander, 

Charlottenburg, Germany. U.S. Pat 841,894, May 22, 
1906. 

See Eng. Pat. 14,681 of 1906 ; this J., 1906, 1244.— T. F. B, 


XIV.— TANNING, LEATHER, GLUE, SIZE. 

{Continued from page 648.) 

Quebracho industry of Argentina, For. Off. Ann. Ser,, 
1906, No. 3605. [T.R.] 

Abundance of quebracho woo<l is to be found in the 
forests of the Charo district of Argentina, and also in some 
parts of the North and West Provinces. The following 
are the figures for the export of quebracho in its various 
forms for the last two years; — 




1904. 

1905. 



Quantity. 

Value. 

Quantity. 

Value. 

Quebracho — 



Pol.gold. 


l)ol. gold. 

Sleepers . . 

Number 

4,047 

8.245 

21,885 

17,458 

Logs .... 

Tons . 

49,070 

490, 702 

100,981 

1,069,810 

Boards . . 

Number 

. — 

_ 

23,042 

236,420 

Posts . . . 

Tons . 


— 

2,442 

1.821 

Extract . 

921 

18,426 

0,220 

124,505 

Total . 

— 

— 

512,488 

— 

2,048,006 


Tanning materials ; Dutydree importation of — — , lete 
Qerrmny. Board of Trade J., May 31, 1906. [T.B,] 
The Bundesrath has authorised the duty-free importation, 
under the conditions governing “ improvement ” trade, 
of quebracho and other tanning woods, and of tanniun 
materials generally, destined either to bo out up in small 
pieces, and re-exported, or for use in the manutacture of 
tanning or colouring extracts for exportation. 

Enoush Patent. 

BoncSi skins, Ac. ; Treatment of various substances suth 

aa , for obtaining useful products [Qreass, ofus, 

and manure] therefrom. J. Harger, Market Har- 
borough. Eng. Pat. 9779, May 9, 1906. 

The apparatus employed consists of a horizontal rotating 
cylinder constructed of perforated metal plates or gauze, 
mounted upon a central shaft, and surrounded by a fixed 
cylinder provided with a steam-jacket. The material, 
such as bones or skins, is placed in the inner cylinder, « 
manhole being provided for the purpose, and the space 
between the two cylinders is about one-third filled with 
benzene. 8team is then turned into the steam-jacket 
until the benzene boils, the inner cylinder being slowly 
rotated. The benzene vapours pass out of the cylinder, 
and are condensed in a separate apparatus, fresh (man- 
tities of the solvent being introduced as required. When 
the bones have beep freed from crease, the solvent con- 
taining the oil is run off, and au the benzene removed 
by the introduction of a current of steam. Manhotos in 
the outer cylinder are now opened, and air is allowed to 
pass through the cylinders, the inner one being rotated 
SO that all meat, ko., is rubbed off, and laUing through 
the gauxe, is removed by brushes affixed to the outer pi^ 
of the inner cylinder. The bones are then subjeetea to 
the action of steam and water , to remove g^timms 
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•ubstanoea, and ara afterward* dried by redncinff 'the 
preesure in the cylinders. The inner cylinder is nnetty 
rotated rapidly nntU the bones are sufficiently disintegrated 
to pass through the gauze and a perforated plate fixed in , 
the manhole of the outer cylinder. — W. F. S. 

United fiiTATBs Patent. 


Tations of other investigators* that ammoo^ under suit- 
able conditions is as#ffi^ioua as nitrate*, and that eM- 
fication is not necessary. The general oonoluibn drawn 
by the authors is that small changes in the reaction of 
the manure have often a much greater infiuenoe on the 
yield than might be presumed, and that the e^cts 
differ with different crops.— A. S. 


Leathtr ; Oil dressing for . H. Schowalter, Laden- 

burg, Germany. U.8. Pat. 821, ‘200, May 22, 1000. 

See Fr. Pat. 307,527 of 1905 ; this J., 1900, 130.— T.F.B. 
French Patent. 

Tanning and colouring materials ; Automntir extractor 

for . L. F. Jury. First Addition, dnted Dec. 19, 

1905, to Fr. Pat. 358.783, (>a. 7, 1905. 

In this additiorj, tin* ball-floats which are provided in the 
original specifleatum (this J., 1905, 327), for the auto- 
matic control of the admission of liquors into the various 
-tanks, are replaced hy shafts can-ying cams, whicli are 
placed in positioas so that they opcm at the rigid, momont, 
sluice valves situatcMl oitlier in the diffuser or lu the lupior 
reservoirs, — J. F. B 


German Patent. 

Gelatin ; Process of hurdniing objects of , so that they 

retain their shape. H. Kumpt‘1. Ger. Pat. 107.318, 
Oct. 10, 1904. 

Gbeatin ohjccts can l>e permanently hardened by the 
action of formaldehydi', acrolefii, and elirommm Com- 
pounds, dissolved in "alcohol, acetone, or ether. — T. F. B, 


XV.— MANURES. Eto. 

{Coniinmd from page 649.) 

Overdimed soil ; Regeneration of . S. Maki and S. 

Tanaka. Bull. Coll. Agnc., Tokyo, 1900, 7, 01 — 05. 

It has been shown previously, that in order to obtain the 
best yield of plants, a certain ratio of available Umo to 
magnesia is nooessary. In the case of cereals, the pro- 
portion of magnesia should be equal to that of lime, if 
the former bo present as magnesite, which is similar to 
the lime comjKiunds ^iresent in most soils in its behaviour 
to solvents. The authors have examined the action of 
magnesium sulphate, which is much more readily avail- 
able than magnesite, in restoring the efficacy of over- 
limed soils. It was found that on both sandy and loamy 
■oils, 14 parts of crystallised magnesium sulphate liave 
the same effect as 100 parts of magnesite. — A. 8. 

Manure ; Influence of the. remiion of upon the 

yield, K. Aso and K. Bahadur. Bull. Coll. Agric., 
Tokyo, 1906, 7, 39—40. 

Wagner has shown that a mixture of superphosphate 
with ammonium sulphate, which latter is physiologically 
acid, does not give good results unless some calcium car- 
bonate is applied toAounberact the evil effect of the acid 
reaction on the roow of the plants. The authors have 
compared the effects of the (neutral) disodium phosphate 
with the (acid) moiiosodiiiin phosphate, and with calcium 
BUperphosphate in presence of ammonium sulphate 
(physiologically acid) and of sodium nitrate (jihysiologi- 
oally alkaline). Experiments with peas and barley 
showed that the comuination of several acid manures or 
of Boveral alkaline manures does not lead to good results, 
but that a mixture of acid and alkaline salts acts bene- 
ficially on the yield. The best resul;^ with sand cultures 
of barley and peas were obtained with a mixture of 
■odium nitrate and monosodium phosphate, whilst in 
the case of paddy-rice, a mixture of ammonium sulphate 
and disodium phosphate proved the most satisfactory. 
In experiments with soil cultures of onions, ammonium 
aulpbate, in the presence of disodium phosphate and 
potassium carbonate, yielded a far better result than 
sodium nitrate, and the results also confirmed the obter- 


Calcium cyanamide ; Efficacy of , [as teftiliser'] under 

different conditions. K. Inamura. Bull. CoU. Agric., 
Tokyo, 1906, 7, 53—55. 

Calchtm cyanamide is an alkaline manure since, on 
decomposition in the*^Hoil, it yields calcium carbonate 
and ammonia, the latter in turn being soon transformed 
into ammonium carbonate. As ammonium sulphate, 
though of neutral reaction, is physiologically acid, it 
appeared probable that the most suitable conditionsjfor 
obtaining satisfactory results would bo different with the 
two compounds, ami accordingly the efficacy of mixtures 
of calcium cyanamide with the acid double superphosphate 
and the neutral disodium phosphate respectively, was 
determined. The best results were obtamed with the 
superphosphate mixtures, whereas in the case of am- 
monium sulphate, the neutral dlHudium phosphate 
mixtures are superior to those containing douole super- 
phosphate (see preceding abstract). — A. S. 

Calcium cyanamide ; Manurial value, of , K. Aso. 

Bail. (kfll. Agric., T.ikyo, 1906, 7, 47—52. 
Comparative experiments on rice {“ upland ” and 
“paddy*'), sesamum, and hemp with calcium cyanamide 
(19*2 per cent, of nitrogen), Cliili saltpetre, and amniomuin 
sulphate, showed that in general the cyanamide gave 
rather better results than equivalent quantities of the 
sodium nitrate and ammonium sulphate. The only 
unsatisfactory result with cyanamide was in the case of 
paddy rice on a soil rich in liumus, and of a similar charac- 
ter to moor soils, which have been shown by Tackc and 
Feilitzen not to yield such satisfactory results with calcium 
cyanamide as other soils do. — A. S. 

Potassiuju com^unds ; Manurial value of different 

for barley am rice. K. Aso. Bull. Coll. Agric., Tokyo, 
1906, 7, 67—72. 

The author has compared the manurial effect of four 
potassium eomi^ounds — the oarbonat<s sulphate, chloride, 
and silicate — in three consecutive years on barley and 
paddy nee. Potassium chloride was found to accelerate 
the flowering process and increase the grain production, 
giving the highest quotient of yield, in the case of barley ; 
but with rice it caused a decrease in the yield. In several 
cases with rice plants, potassium silicate proved to be 
the most efficacious of the four compounds. Potassium 
sulphate' favoured the production of straw rather than of 
gram. Potassium carbonate was inferior to sulphate in 
all cases, when applied together with disodium phosphate, 
a physiologically alkaline manure. — A. S. 

Silica ; Function of in the nutrition of cereals. A. D, 

Hall and C. G. T. Morison. Roy. 8oc. Proo., 1906, 
77B., 465—477. 

Experiments extending over a seri^ of years show that 
whilst silica is not an essential constituent of plant food, 
it may play a definite part in the nutrition of cereal plants, 
such as barley, which contain normally a consiaorable 
proportion of silica in their ash. A free supply of soluble 
silica (sodium silicate) causes an increased and earlier 
formation of grain, aud thus acts in a similar manner 
to phosphoric acid. The effect of the silica is not a direct 
one, but is due to an increased assimilation of phosphorio 
acid by the plant. Apparently, the silica within the ]^ant 
does liot cause a more oompfote utilisation of the phos- 
phoric acid that has already been assimilated, or promote 
the migration of food materials from the straw to the 
grain, but it gives the plant suoh a stimulus that more 
vigorous development and an increased assimilation of 
the phosphoric acid contained in the soil are possible. 
The result* of water cultures of barley, and direct experi- 
ments on the effect of sodium silicate on the oonatltuenta 
of the soil show that the silicate has no chemioal action 
on tha toil ptboBph«tas.-F-A. 8 , 







Miitroot* } ^ 4oia^ for potaoh in the oeh 

ef J. Vvhetx, XVht below. 

Superphotphatee ; Determination of the eoivhle and total 

vhoephoric acid in . K. Rohm. Ohem-Zeit., 

190e, 80, 642—543. 

A COMTAKISON of the digegtion and agitation niethodg of 
determin^ the soluble phosphoric acid shows the latter 
to give higher and more constant results, especially when 
the agitator is run at a speed of 32 — 40 revolutions per 
minute, the differences in that case being only 0*04 — 0*08 
per cent, of phosphorus pentoxide. In the determination 
of the total acid, the three methods generally used for 
dissociation (namely, nitrohydrochloric acid, nitric acid, 
or nitric and sulphuric acids) gave very concordant 
results, whereas results obtained with hydrochloric acid 
(tried for comparison) came out too low and irregular. 
Where no stirring apparatus is available, it is essential 
that the precipitate should be left for 24 hours to subside, 
before filtering, owing to the irregularity in the results 
otherwise obtained. — C. S. 

English Patents. 

Bones, skins, <ke. ; Treatment of various suhstanns such 

as , for obtaining useful products [0 reuse, glue, and 

ifnanurt] therefrom. J. Harger. Eng. Pat. 9779, 
May 9, 1906. XIV., page 697. 

Fertiliser ; Jlfanw/«r/wrc of a . R. Hooton and J. 

NoVdo, both of Ashton- under-Lyne. Eng. Pat. 10,733a, 

May 23, 1905. 

CJlaim is made for the use of the residue left in the retort 
on carbonising cottonseed husks or the like, either by 
itself or with the addition of substances containing phos- 
phates. A substance such as oil or resinous waste may 
oe mixed with the husks prior to carbonisation to render 
the residue cohesive. — C. A. M. 

United States Patent. 

Manure from peat : Process of producing . C. H. J. 

von Haeften, The Hague, Holland. U.6. Pat. 821,555, 
May 22, 1906. 

See Eng. Pat. 10,023 of 1906 ; this J., 1906, 327.— T. F. B. 


XVL--SUGAR, STARCH. GUM. Etc. 

{Continued from page 650.) 

Beetroots ; Bubetitulion of soda for potash in the ash 

of . J. Urban. Z. Zuokerind. Bohmen., 1906, 

80, 897—402. 

The author has examined some beetroot plants grown 
in a sandy-humus soil manured only with Chili saltpetre. 
T^ose beets showed an abnormally large development 
of the green organs, the weight of which was double 
that of the root, whereas in normal beets the ratio is 
reversed. The colour of the foliage of these abnormal 
beets was exceptionally dark green. The author concludes 
that the composition of the ash, both of the roots and the 
green portions., is liable to change according to the soil, 
n^tilisation, and other conditions. In the case of the 
abnormally developed beets the plants had taken up a 
very high proportion of sodium salts, the quantity of 
which considerably exceeded that of the potash ; at the 
same time the quantity of total alkali was approximately 
the same as in normal beets. But although tno soda can 
thus rej^aoe an equal amount of potash in the composition 
>of the plant, it was established that the former alkali is 
not eqiuvalent to the latter so far as the sugar- producing 
valu^ is oonoemed. The author shows that the most 
favourable oi;mditlon for sugar-production exists when 
the ratio of (1^0) to nitrogen is about 1:1. The 
peeuijiat Characters noted in the abnormal beets men- 
tlcned above, sxe attributed to a jpreaV preponderance of 
i^tt^gsn ever potash, the ratio of to N being 1:8*1. 

-4. F. JB. 


Suanf beet; Otmeth of — , in Oemanii during 1806^ 
Hodnmg. Zeit, Ver. deut. Zuokerind., 1906, 446-^ 
FoLiowlNo the dry weather of 1904, the year 1908 was 
characterised by low temperature and much rain. The 
cold, dry April weather was most unfavourable for the 
sprouting of the beet, which requires at this stage moisture 
and a free supply of warm air ; factors which can, to some 
extent, be supplied in bad years by ensuring a loose, moist 
soil. On the whole, tlie roots were free miring the year 
from any very serious animal or vegetable pests ; those 
observed are mentioned in detail in the pa^r. In Bast 
(Germany, there was a marked growth of the beetroots 
above the surface of the soil due to the dryness and hard- 
ness of the ground a short depth below the surface, which 
prevented the roots from piercing downwards, so that 
growth forced them out of tlie ground. Owing to the 
prevalence of disease among cattle fed on the green leaves 
of the beet, those leaves wore examined for poisonous fungi 
without siieh Iwing found. The disease, infiammation of 
the bowels, is prol)ahly duo to the fact that a lack of 
sunshine prevailing, the soluble and deleterious potassium 
oxalate of the unripe leaves has not been converted into 
the insoluble and harmless calcium oxalates Which occurs 
in the ripening process. The paper concludes with a 
series of mechanical analyses of sods from sugar beet 
farms. — E. F. A. 


Sugar beet ; Influence of cnviromitent on f/kf composition 

of . H. Wiley. U.S. Dept, of Agriculture, Bureau 

of Chemistry, Biillotin No, 96, 1905. 

This is a summary of work extending over the five seasons 
1900 — 1904. During this period, a number of experimental 
stations have collaborated to collect data bearing on the 
influence of environment on the sugar content of the beet, 
in order to determine the average potency of such factors 
as latitude, temperature, rainmll, &c. 

Preliminary reports have been issued each year. The 
same seed — of the Klein wanzlebener variety — was 
furnished to each station. Determinations have been 
made of the yield per acre, percentage of sugar in the 
beet, and purity ooemoient ; also of the mean temperature, 
rainfall, number of clear days, and sunshine. The results 
are given in tabular form, and also plotted graphically. 
In spite of many minor modifying circumatanoos, it has 
been possible to determine with considerable acoqraoy the 
effect of the major features of environment on the com- 
position of the beet. 

As a whole, the observations show that latitude, or,, 
in other words, temperature, is the most potent element 
of the environment in the production of a beet rich in 
sugar. ** As the temperature rises, the proportion of sugsr 
falls.” There appears to be but little rmation between 
the percentage of sunshine and the amount of sugar, 
but the curve for the length of day, which of course is 
only a function of the latitude, shows a very close oorxe- 
Btmndenoe to that for the sugar content, an increase in 
tne hours of daylight corresponding to a larger yield. 
The influence of tins last factor, however, is somewhat 
mo<lified by the influence of altitude, which affects very 
materially the sugar without altering the length of day. 
It is diffioult to trace accurately the influence of altitude, 
but the observations indicate tlie tendency of the high 
altitude to compensate for low latitude, and so increase' 
the sugar. 

In considering the apparent relationship shown between 
the total rainfall and the sugar, it must be remembered that 
the distribution of the rainfall over the year is quite as 
important a factor as tlie total fall. The results mdioate 
that the total fall is really greater than the crop would 
require, if it could be distnbuted evenly and at the proper 
times. The rainfall in reality only moidentally affects 
the amount of sugar in the beet, its great function being 
related to the magnitude of the crop. 

It is an interesting fact that “ a small yield, or small 
sized beets tends to increase abnormally tne percentage 
of tugar in the beet.” This, the author states, is due to the 
fact that the beet has acquired, as the result of hm 
continued selection, a <habit of producing whio^ it 
exenfises even under the most adiwe cirouiiietanoes., 
The Storage room in the small beet being less than in the 
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lardie, it beootticit more fully charged with the abnonitii 
Amount of auger produced. 

For thia reeaon, e defioionoy in the rainfall, auoh an to 
oeuee a small crop of understied beets, has inoidentally 
a tendency to increase the percentage of sugar, whereas 
an abundant and well-distnbuted rainfall, by •uppl 3 ring 
the conditions to grow a beet of abnormal size, wiil have 
the op^site effect of diminishing the percentage of stmar 
in the beet. The same relations govern any direct ef^t 
that soil may have on the sugar. An excess of plant food 
will tend to produce an overgrowth and diminish the sugar 
content and ^Hce fvrm. 

The total changes induced by the rainfall may deter- 
mine whether or no favourable economic results will be 
obtained ; special interest, therefore, attaches to the 
experiment on irrigated lands, inasmuch as the control by 
irrigation of the distribution of water renders the produc- 
tion of a crop practically certain. 

Lastly, the experiments bring out in a most convincing 
manner, that the purity of the juice increases as the pro- 
portion of sugar rises. — E. F. A. 

^ugar ; Storage of heel , A. Verraehren. Z. Ver. 

deut. Zuckerind., 190C, 513—517. 

Tbb author has examined from time to time three specimens 
of sugar stored for a year under proper conditions. Of 
the specinions, No. 1 was a very dark coloured sugar 
already a year old. whilst Nos. 2 and 3 were low-grade 
sugars containing a good deal of calcium salts, and with an 
acid reaction towards phenolphthaleln. After a year, all 
the sugars had kept excellently : In No. 1, the quotient of 
purity remained unaltered, and the sample retained its 
alkalinity towards phenolphthaleln. The cupric -reducing 
power had increased considerably unless the solution tested 
was precipitated previously with lead acetate ; this 
increase is attributed to the dark colouring matter of the 
sugar. In No. 2, there was a fall of 0-46 in the quotient of 
purity, but practically no difference otherwise in spite of the 
fact that the sugar hod an acid reaction when stored ; the 
acidity hod only sUghtlv increased, whilst the alkalinity 
to rosolic acid, though decreasing, was maintained almost 
to the end. The third sample behaved in a similar 
manner.— E. F. A. 

Lime in tulphUed sugar products; Determination [Soap 
of , j, GroMrt. Bull, Assoc. Chim. Suer. 

Dist,, 1906, 88, 1100—1102. 

The determination of lime in the filtered juices from the 
carbonating process is frequently made by the soap test as 
employed for the determination of hardness in water. 
In testing sulpldtod juices in this manner, it often appears 
M if the quantity of calcium salts in solution had risen to 
Mmost double ^ the value found before sulphitation. 
Control determinations of the lime as calcium oxalate, 
ahow that this apparent increase is really an error, 
due to the action of the constituents of the sulphited 
iuioe on the soap solution. The alkali sulphites 
in the juice are dissociated on heating, so that a 
juice which is distinctly alkaline to litmus when 
hot, may be acid when cold, and therefore capable of 
dwomposinp soap. Normal results can be obtained by 
adding acetic acid to the sulphited juice until it is slightly 
acid to litmus, and then adding dilute ammonia imtu the 
reaction is slightly alkaline. 

It is remarked that under normal conditions the 
soap test always yields rather lower values for lime than 
the real values determined os calcium oxalate, and that the 
result reouire correction by a coefficient which can be 
establisbed in each particular factory J. F. B. 
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€ane»motasses ; De^iUorisation 
for analysts. H, Pellet and U. Fribourg. 

Chim. Suer. Dist., 1906, 28. 1128—1139. 

Thi autoors have subjected the process of decolorising 
sugar solutions and cone molasaei by means of calcium 
by^hlortte to on exhaustive oritioai study. They find 
wt it is prsferahle to employ normal lead acetate for 
defsimtion to conjunction ^th the solution of bleaching 
rwgmto when used either eepara^ 
«f together, have no tofloenoa on ^ direct polarieation 


of the liquid, even in the eat of mil* mil ttoh to Ksductog 
tugars. The hypoohlodte when need atone, aensibly 
increases the Issvo-rotation of the solution after toversion 
for the Clerget test. This action, however, is gradually 
neutralised by the addition of normal lead aviate, so 
that when the reagents are used to approximately equal 
proportions, the polarisation of the inverted acid solution 
IB the same as that of a similar solution without reagents. 

In another series of experiments, the authors show that 
sodium hyposulphite (hydrosulphite) has no useful 
decolorising effect on solutions of molaues for anal 3 rsis. 

— J. F. B. 

Molasses ; Jietovery of sugar from . Utilisation of 

the ** Schleudersalz^' [Strontium hydroxide] for toashing 
tfie saccharate. K. Andrlik. Z. Zuckerind. Bdhmen.. 
1906, 80, 402—406. 

“ SoHLBtTDSBSALZ ” IB the Strontium hydroxide which 
cryatalliscB out when the insoluble strontium “ bisao- 
charato ” is decomposed by treatment in the cold, with the 
production of the soluble “ monosaooharate.** The 
utilisation of a hot solution of this strontia, either for the 
treatment of fresh molasses, or for washing the crude 
precipitate of strontium “ bisaocharate,*’ is rendered 
very difficult by the fact that the filtration of its solutions 
is extraordinarily slow. This difficulty has been supposed 
to be due to the presence of viscous substances, but the 
author considers that it is caused by the very fine slimy 
precipitate which is suspended in the solutions, and which 
clogs the filters. The precipitate is composed mainly of 
strontium ** bisaccharate,” strontium carbonate, and 
calcium carbonate. When the “ Schleudorsalz ” is 
dissolved, sucrose and raffinose are present, both in the 
filtrate and in the precipitate, but mainly in the latter. 
The simplest way of clarifying solutioiis of “ Sohleu- 
dersalz ” is by decantation, for which purpose a pair of 
settling tanks should be provided above the *^biaac- 
charate ” filters. One part of salt dissolved in 6 — 6 
parts of hot water yields a sediment in a quarter of an hour 
which occupies about one-tenth of the total volume. 
The clear liquid, containing 16 — 16 per cent, of 
Sr(OH )2 + boy., can then ne used with perfectly 
satisfactory results for washing the crude precipitate of 
strontium “ bisacoharate,” whilst the sediment can be 
^ded to the washed “ bisacoharate,” and treated with it 
in the cold chamber. — J. F. B. 


Raffinose ; Hydrolysis of by citric acid. J. Pieraerts. 

Bull. Assoc. Chim. Suer. Dist., 1906, 28, 1143 — 1146. 

The regulated hydrolysis of raffinose by acids yields a 
mixture of hevulose and melibiose, the specific rotatory 
power of the products being, according to several observers, 
[a]p® = — 53*5'’. The complete hydrolysis of 

raffinose requires a much more profound attack, and cannot 
be effected by acids in a quantitative manner owing to 
the destruction of the lievulose, and the formation of 
reversion products. The author has studied the hydro- 
lysis of raffinose by citric acid under the following con- 
ditions 60 o.c. of a 5 per cent, solution of raffinose 
and 10 c.o. of a 20 per cent, solution of oitxio acid were 
heated under a reflux condenser in a round-bottom^ 
fiask of 260 o.c. capacity. The specific rotatory power 
decreased as the time of ebullition was prolonged, from 
50° after seven minutes to 43*2° after three hours, at ^ 
end of which time the liquid had become yellow owing to the 
decomposition products of the Issvulose. It was obser?^ 
however, that there is a period of ebullition, lasttog from 
10 to 30 minutes, dun^ which the specific rotatory 
power of the solution remains praotioally constant between 
63*8° and 63*0°, corresponding to a quantitative resolution 
into Issvulose and melibiose. Longer heating with acid of 
the above concentration, or shorter heati^ with morO 
concentrated acid oaus^ a partial hydrmysis of the 
melibiose, tocreastog with the tuM. The latitude afforded 
under the conditions described above is more si^' 
oient for analytical purposes, and no destruotton of the 
toivulose was perceptible until lom efter tiie meUbtoea 
stags of hydrolysis had been rsaohed.^, F. 
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ElVaLUH PATXITTi. 

Sugar! Method ofdarifging juice* tn the manufacture 

Off . R. J. llioinM and W. F. S. Howe, Moasman, 

Queensland. Eng. Pat. 8661, April 22, 1906. 

Sbb Fr. Pat. 363,668 of 1906 ; this J., 1906, 1024.— T.F.B. 

Sugar ; Proeeee of refining , K. Dorant, Grodzisk, 

Russia. Eng. Pat. 21,072, Oct. 17. 1906. , 

SxB Ft. Pat, 368,669 of 1906 ; this J., 1906. 276— T. F. B. I 


Starch ; Proceee for producing an improved . F. 

Drittler, Rutherford, N.J., U.S.A. Eng. Pat. 7706, 
March 30, 1906. 

Onb hundred parts of dry oorn-starch are treated with 
about 80 parts by weight of a liquid hydrocarbon, and 
thoroughly mixed. By the term “ hydrocarbon ’* the 
patentee includes paraffins, olefines, compounds of the 
benzene scries, and some of their substitution products, 
and, by preference, employs carbon tetrachloride or a 
mixture of the same with crude paraffin oil. From 40 
to 60 parts by weight of sodium hydroxide solution 
(30° B.) are then added to the starchy mixture when a 
voluminous dry powder is obtained. From this the 
hydrocarbon may be removed by evaporation, and the 
alkali may be neutraHsed by the addition of a suitable 
quantity of acetic, tartaric, citric, or other organic acid. 
The resulting product, either alkaline or neutral, retains 
the unbroken epidermis of the original starch grains, 
and is capable of swelling in cold water.— W. P. S. 

Unitbd States Patent. 

Jlfas««5ut/€ or eprup ; Proceae of purifying . M. 

Weinrich, Yonkers, N.Y. U.S. Pat. 822,171. May 29, 
1906. 

See Addition of June 9, 1906, to Fr. Pat. 328,882 of 1902 ; 
this J.. 1906, 1182,— T. F. B. 

XVn.-BREWING, WINES, SPIRITS, Ete. 

{CorUinued from page 663.) 


Barley ; Different diaatatic capacities of mall from large- 

corned and amall-corned varieties of . G. Ellrodt. 

Woch. f. Brau., 1906, 28, 243—244. 

Since the number of embryos in a given weight of a 
sraall-oorned barley is very much ^ater than in the 
same weight of a large*oorned barley, and since the 
diastase is secreted by the embryo, it follows that small* 
corned malts are far richer in aiastase than large ones, 
and that the former are more suitable for distilleries, where 
malt is used mainly for conversion purposes, whilst the 
latter are more suitable for breweries, where the extract 
of the malt is the chief factor. Haymann has expert* 
mented with two types of barley containing approxi- 
mately the same percentage of nitrogen, ^e large* 
oomed barley had a weight per 1000 corns of 44-9 grms., 
and a germinative power of 96 per cent., whilst the small* 
oomed barley had a weight per 1000 corns of 29’6 grms., 
and a germinative power of only 87 per cent. Both 
barleys were stuped and germinated under identical 
conditions, and the diastatio powers were determined at 
different stages of the growth with the following results 


Diastatio units per 100 grms. 

Afs of green malt. ■ ~ 

Xaffe-oomed barley. SmaU*oocned barley. 
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Tidiiag tha fdae at tfaie lauacotiiied biewliig baHsar Aft . 
16 marks per 100 kHos. and that of the nmnihoatmA 
distillery barley aft 12 marks, it to oalonlafted fthaft 
unit (4 diastase costs double as much in the la^»oonied 
malt as in the smaU-oonted malt, and, consequent^, tke 
choice of the latter for distillery purposes to justmed i& 
spite of its lower germinative capacity J. F. B. 

Malt ; Steriliaation of . J. E, Brauer. C3iem.*Zeift., 

1906, 80 , 629—630. 

The author recommends “ baoUlol,” a product prepared 
by dissolving tar^oil in soap solution, and oontamifag 
about 52 per cent, of oresoto, as a disinfectant for malft, 
and states it to be capable of killing all fungi and bacteria 
without either interfering with the growth of the grain a^ 
activity of the diastase, or im])ortmg any taste or odour 
to tht' mash. After preUminary steeping of the malft 
for three hours with water, and subsequent washiim, 
the grain is soaked for three hours with a * to 1 per cent, 
solution of “ baoillol ” in water whereby ^ micro-organ* 
isms are destroyed. “ Baoillol " is also applicable for 
sterilising the malt room, which is best effected by allowing 
the concentrated solution to evaporate in shallow pans. 

— E.F.A. 

Diaatatic aaccharificalion ; New researches on — . - 
L. Maquenne and E. Roux. Comptos. rend., 1908, 
142, 1069—1005. 

Starch pastes of different origins were saccharified by 
malt at a temperature of 60° C., and the proportions af 
nifidtose produced were determined at intervals during 
four days, the results being oaloulated^^r cent, of the 
original weight of dry starch taken. The conditiCns of 
alkalinity of the media were varied in a definite manner, 
being either “ normal,” ».e., the natural alkalinity of the 
starim and malt extract, ” optimum ” i.e., with the 
addition of acid to the extent indicated in this J., 1906, 
192, or “ neutral ” to methyl orange. The “ optimum V 
condition of alkalinity, recognised in the dextrmification 
of the starch paste, is abo found to be the most favourable 
for the production of maltose. Saccharification does not 
really stop at any intermediate stage, but proceeds to 
the end if sufficient time be allowed. Tlie reaction can, 
however, be divided into two very distinct phases, the 
first of which takes place with extreme rapidity, and 
corresponds to the conversion of 70 — 86 per cent, of the 
starch into maltose, whibt the second phase, in which 
the remaining 15 nor coni, of the original starch is 
saccharified, prooeeas very slowly, and may extend oyer 
several days. This is regarded as evidence of the existence 
in crude starch of two constituents unequally sensitive 
to the action of amylase, one of the components, * 4 }., pure 
amylose, being very readily saooharified, whilst the other, 
i.e., amylopeotin, is saccharified with great difficulty, but 
is nevertheless a true maltosane, oistinguished from 
amylose by its insolubility in alkalis. The adffition of 
sm^ quantities 0 ! acid to malt extract lowers the pow<H 
of resistance of the amylase to heat (temperature 66° C.) 
to an extent corresponding with the degree of neutral- 
isation of the natural alkaline reaction by the acid. 
Hence the falling off of the saccharification when the 
medium is fully neutralised W acid is due to the rapid 
destruction of the amylase, llie influence of the addition 
of acid to a malt extract, intensifying at first, and sub- 
sequently destructive, suggests to the authors that 
amylase exists in the form of an unstable salt or oompous^ 
with the basic mineral or nitrogenous constituents, f.s,, 
as a partially dissociated zymogen, more stable than tbs 
free amylase itself. The acid function reoogntoed la 
starch is probably sufficiently monounoed to lil^ate the 
amylase from the zymogen, u^e extreme instabUitv of 
free amylase would account for the fact that a sugfkft 
alkalinity, equal to about two-thirds of the natwal 
alkaUnity, most be retained If the maximum intensity of 
saoohsxifioation to desired. Owing probaUy to ftke 
amphoteric nature of the amitto*a<^s produced by fthe 
IHoteolyftio en^me, the xoaotioa of the medium team la 
re«adjusft itsea by a speotos of auto-mgolaftiea davtok 
sa o nni MM i o aft i am If the iaiftial alkalhiity to rmy 
as toi ftim oaoe of xtoe stanh pastes, Mm alladltiity deofMMMft 
ia fthoooom oiiaDnharifteafton ; oatMotherauid»1fftht , 
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initial alkalinity be i«daoed to the ** optimum,*^ orneutraU 
iaed altogether by the addition of acid, it will be found 
to have moreaeed at the end of the eaooharifioation. 

-J. F. B. 


Myeoderma ; Influenct of on tlu reproductive and 

fermentcUive properties of yeast, I. A Kossowioi. 
Woch. f. Brau., 1900, 28, 262-.263. 

In experimenU made with a view of testing the existence of 
Wildier’s “ bios,” the author made the observation that 
* infection by mould fungi favoured the development of 
very minute quantities of yeast cells in mineral nutrient 
mema under conditions in which similar or even larger 
quantities of pure yeast failed to develop. Mycodermsa 
mso have a similar effect. Moulds and mycodermie, 
even when they have no fermentative power, are capable 
of assimilating ammonium salts, and they excrete large 
quantities of invertase ; they thereby assist the yeast 
in artificial media oomposed of cane sugar and saline 
nutrients. Mixtures of yeast and mycoderrna can pro- 
duce fermentation more readily than either in the pure 
state- It was found that a small quantity of yeast, 
which in the pure state showed a very small reproductive 
development, anti produced no visible fermentation, 
multiplied a thousand times more strongly when mixed 
with a few cells of mycoderrna, and set up a vigorous fer- 
mentation under the same conditions. 

Lindner remarks, in connection with the above observa- 
tion, that in the pressed yeast (“ Lufthefe ”) industry, 
the practical man knows that the highest yield of yeast is 
obtained when there is a slight infection by mycoderrna. 
It has always been assumed that such yeast is of inferior 
quality, but possibly this is not really the case. Perhaps 
tne two organisms work together more vigorously than 
otherwise, owing to the fact that the mycoderrna is able to 
assimilate the more or less j^isonous metabolic excretion 
products of the yeast.— J F. 13. 

Myeoderma yeast ; New variety of as a cause of sake 

disease. T. Takahashi. Bull. Coll. Agric., Tokyo, lOOft, 
7, 101—104. 

Thi author has recently examined a ** turned ” 8ak6, 



which proved to be infected with a new myeoderma 
yeast, which the author has named Myc-oderma saprogenes 
sahf. The sakd contained 8*1 per cent, of alcohol by 
vol., 0*86 per cent, of free acid, and 1*6 percent, of extrac- 
tive matters. Pasteurised sak^ containing 17 per cont. of 
alcohol by volume was attacked when inoculat^ with this 
myeoderma yeast ; after 10 days at 20®— 28® C.. the 
amount of alcohol was reduced to 9*87 per cent. M yea- 
derma saprogenes sak4, as obtained by Lindner’s droplet 
method, forms elliptical filamental or sausage-shaped cells, 
rarely globular (see figure). Two or three fat globules are 
Itequentiy seen in the large cells. The yeast assimilates 
dextrose, levulose, stioroee, maltoee, and galactose ; fer- 
ments dextrose and galactose very feebly, but not levulose, 
aooroae, and maltose ; and does not aseimnate nitrates or 
ni^tes. It rapidly oxidises akohol to oarbon dioxide and 
water, with torntation of only a trace of orgaoio acids. 
The growth of the yeaet on kofi-«xtf«et^agar, kojl«extraot* 


gelatin, wort*agar, bouiUon-agar, wort-gelatin^ and aak4- 
agar is described. The yeast develQ{M best at 26® C. It is 
distinguished from other varieties of myeoderma by its 
inability to ferment levulose, sucrose, a^ maltose, and 
also by the growth of stab-cultures on sak4-agar. Also it 
differs from Myeoderma cereviaim vini, in that it develops 
readily on Mayer and N&mli’s solution containing 9 per 
cent, of alcohol, whilst Hayduok’s solution oontainmg 
2 per cent, or 4 TOr cent of acetic acid is unfavourable 
for its growth. The yeast is destroyed by exposure to 
a temperature of 70® C., or on exposure to 66® C., for 
five minutes. Its resistance to alcohol is considerably 
diminished by long artificial culture. — A* S. 

Emidsin ; A^ecretion of by yeast. L. Guignard. 

Bull, des Scieti. pharmacol., 1906, 18, 76 ; Wooh. f. 

Brau., 1906, 28, 262. 

The fresli juice of elderberries contains no emulsin, and is 
entirely without action on amygdalin. But after the juice 
has started fermenting, the presence of hydrocyanic acid 
can be detected after 48 hours, and the reaction increases 
in intensity w'ith the time. The author has isolated from 
the fermenting juice a species of yeast which appears to 
be t9. Pastorianus, and which, like bakers’ yeast, possesses 
the property of splitting up amygdalin. The yeast cells, 
therefore, secrete emulsin or a similar enzyme during the 
process of fermentation. — J. F. B. 

Sarcina [m brewery yeast]. N. H. Claussen. Z. ges. 

Brauw., KK>0, 29, 330—342. 

The sarcina of Bettges and Heller (this ,T., 1906, 227) agrees 
in properties w'ith the author’s Pediococcus damnosus 
(this J., 1904, 332). Like the latter, the above sarcina 
is also resistant to the action of acid ammonium fluoride, 
as is shown by the experiments of Bettges and Heller, 
although those authors arrive at the opposite conclusion. 
In some cases pediococcus forms apparently die when 
cultivated on gelatin plates, but this is* due to lack of 
space preventing the organisms from developing. That 
tnese micro-organisms require room for their dev^opment 
is showm by the fact tha^ the largest colonies always form 
in the body of the gelatin, where the concentration of 
cells is least,— T. H. Iv 

Milk and 6eer ; The. ropy fermentation of . F. C. 

Harisson. Bev. gen. du lait, 1906, 6, 146 ; Woch. f. 

Brau.. 1906, 28, 262. 

The author has studied a numl>er of species of bacteria 
from ropy milk, and a species, B. lactis aerogenes, from 
ropy beer. These bacteria were isolated from a dairy in 
which ropy fermentation had become established. The 
author divides the bacteria into four classes : those 
previously studied by other authors and those isolated 
for the first time by himself, all from ropy milk ; tjiose 
belonging to the group of B. lactis aerogenest and lastly, 
two coccus forms which were isolated from milk, and 
from the gullet of a dog. The nature of the ropy substance 
developed in the milk is not perfectly understom, but it is 
intimately connected with the b^y-substanoe of the 
organisms themselves, which imssess a more or less 
strongly developed capsule. Tliis substance is precipi- 
tated by acetic or hvdrochlorio acid. Alkalis aiasolve 
the rony masses ; tne ropiness of the liquid is not 
diminished by heating for ^ minutes at 100® C. The 
ropiness is developed just as much under a£robic con- 
ditions as in absence of air ; oxygen has no influence on 
its formation. As a general rule the ropiness is pro- 
portional to the degree of development of the baot^ia, 
so long as the reaction of the medium does not become 
acid. — J. F. B. 

Champagne wines ; Biological studies on . F. A, 

Oordier. Bull, des Scien. Pharmacol., 1900, 18 , 77 ; 

Wooh. f. Brau.. 1906, 28 , 262. 

The wines of the Champagne and northern dUtriots of 
France are generally fermented by onl^ a single speotei 
of yeast, whi^t those of the sontfa^ districts are always 
fermented by several species. In the Champagne wim 
there is a eamdne of lievnlose remaining after w niiinarT 
f^mientation* Thie sugar is then lenneiited oidy witn 
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greftt tatiA forms an obstaole to the rftpid olariA- 

cafclon of the wine ; also makes the wine particularly 
liable to ropy fermentation. In order to effect the 
rapid fermentation of the lievuloee, the author has oulti< 
Tated the typical yeast of the Champagne district for a 
prolonged period on solid artificial media containing no 
other sugar than levulose. — J. F. B. 

Sachaia amvedena : the wine^bouguet jungua. P. 
Lindner. Wooh. f. Brau., 1006, 28, 268—200. 

Bachaia auavcdena was discovered V)y the author 18 vears 
ago on the walls of the fermentation room of a distillery. 
It OTOWH either in yeast-like forms or in mvcelial threads 
with hyphac like "the mould fungi, and it produces a 
pleasant odour of fruity ethers. The fungus, when grown 
■on wort-gelatin, gradually assimilat/es the whole of the 
culture medium, and forms a tough film of greenish colour. 
In presence of air a considerable accumulation of fat 
•globules is observed. One of the moat striking properties 
of this fungus is its very high attenuating power in beer 
wort. It is far stronger in this respect than the ordinary 
•culture yeasts, and is equal to Schizzoaacch. Pombe and 
>tKioaporu8. It ferments dextrin, dextrose, levulose, 
cone sugar, and maltose strongly, galactose, milk sugar, 
-and /3-methylglucoaide moderatelv, and mannose and 
xaffinoso slightly. If air Ik; excluded from a wort which 
has already been fermented by Sachaia, a further develop- 
ment of the fungus takes place, but the cells RHSuiue quite 
a different morphological form and manner of gro>»"th. 
The fungus produces an appreciable quantity of acid in 
the course of fermentation. In hopped wort of 
Balling, it prod\ii*ed (cO per cent, of alcohol by volume, 
and the prodw’t had the flavour of porUT. The most 
favourable temperature for its development lies between 
20'^ and 26“ (\ ; very little growth takes place above 
50° C. In de-alcuholised beer the fungus produced a 
further quantity bf 3*2 jier cent, of alcohol oy volume, 
AVibiral has invented a non-alcoholic drink by developing 
the fungus m apple juice or in a mixture of apple juice 
and wort soureu ny the lactic acid ferment. The CTowth 
is stopped as soon as the fungus film has been formed 
and alcoholic fermentation has commenced. The liquid 
is filtered, and saturaU^d with carbon dioxide ; the product 
somewhat resembles Moselle wine. — J. F. B. 

Vinegar factory ; Annual report of Gcrnuin experimental 

. F. liothcnbach. Woch. f. Bran., 1906, 23, 

260—261. 

Thi report for 1906 deals with the introduction of pure 
•cultures of bacteria in the experimental ocetifiers. In 
the ordinary acetifiers the vinegar comes out with an 
acidity of i4*7 — 14*5 per cent. The vinegar from the 
acetifiers working with pure cultures is not so strong. 
J5. xylinum can be detected in nearly all the acetifiers, 
although no visible formation of slime is observed either 
in the acetifiers or in the vinegar. The presencci of 
enzymes in the acetifying bacteria could nf»t be ascer- 
‘tainad with certainty by the guaioeum and hydrogen 
peroxide test, sinoe the bacteria yielded a blue coloration 
•even after boiling. A wine- vinegar bacterium which 
yields on the large scale a vinegar of 8*0 — 8*6 per cent, 
•strength has been isolated ; this has even been acclimatised 
“to an acidity of 11*2 per cent. Hennebcrg has obtained 
•several species of bacteria from wine-vinegars which will 
acetify wine-vinegar worts up to 9 per cent, acidity, and 
are therefore useful in practice ; they are being prepared 
and sold in the form of pure cultures. According to 
Henneberg, a temperature of 48“ — 60° C. maintained for 
.a few minutes is sufficient to pasteurise “ lager vinegar ” 
effectively. The observation of Buchner and Meisen- 
helmer that vinegar fermentation is due to the activity 
•of enzymes secreted by the bacteria is confirmed. The 
tendency of some vinegars to frothing is attributed to 
-a defiomney of carbon dioxide in their composition. 
Oarbon dioxldo i* one of the fermentation products of 
the quick vinmr process. A vinegar of moderate 
acidity diiiolvea at the ordinary temperature; 
•deleouve enameUed iron vessels are not suitaUe for the 
storage of vinegar.*^. F. B. 


Beelroda i Industrial yidd of okohU from — r*. D. 
Sidersky, Boll Assoc. Chim. Suer. List, 1006, 28, 
1090—1092. 

As the result of a prolonged period of very careful control 
of the weights and composition of the beetroots taken 
into work in the distillery, it was established that In the 
season 1906-6, 10,403 tons of beets were employed, and 
6961 hectolitres of absolute alcohol, meosur^ in the 
phlegms, were obtained : a yield of 66*81 litres per ton 
of beets. The beets were treated by diffusion, and the 
above weight represents cleaned beets ready for treat- 
ment; the loss of sugar in the diffusion amounted to 
0*33 per cent. From the above data it is oaloulated 
that the yield aniouutod to .69*2*2 litres of absolute dcohol 
per 100 kilos, of sugar entering the factory, or 60*10 litres 
per 100 kilos, sent into the fermentation system. The 
I author suggests that in beet- juice distilleries, the develop* 
merit of the yra.st takes place without any appreciable 
expenditure of the saccharine constituents of the juice. 

*— xJ. F. B* 

Knoush Patents. 

Kilns or oaafa for drying hops, imlt, and the like ; Im^a. 

in . The Electric and Ordnance Accessories Co., 

LUl, Birmingham, K. Hancock, Ltmdon, and R. F. 
Hall. Eng. Pat. 15,091, Aug. 1, 1906. 
j The air for drying the hops is passed through a tubular 
j heater jilaced within tlic^ kiln, but at such a distance below 
! the perforated drying floor that the materials are not 
! directly influenced by the tubular lioatcr. The latter 
j iH heated by steam from an exU^rnal source of supply, 

I and fans may be used to forci*. the air through the heater, 
j — W. H. C. 

' Ethereal oils from blooms of hops ; Extraction of — • — . 

! L. Nathan, Znrk'li, Switzerland. Eng Pat. 619, Jau. 8, 

1 1906. Under Int. Conv.. Jan. 19, 1905. 

The essential oils of the hop blooms ar^*> extracted by a 
current of h(^eted carbon dioxide, the gas being subse- 
I (jnently cooled to obtain the oils. The dried hops are 
: added to the wort before boiling, and the oils extracted 
^ can be advantageously added aft'^r the boiling. — F. Shpn. 

i Peer, ale, and other liquids ; Proecaa and apparatua for 

; fermenting . A. E. Edwards, J^ondon. From The 

I Pfaudler Co., Rochester, N.Y., U.S.A. Eng. Pat. 

I 18,658, Sept. 16, 1905. 

j The fermentation vessel consists of a closed iron tank, 
1 enamelled internally. The pitched wort is introduced 
1 into the tank up to a certain level, and is then stirred and 
I aerated intermitt^tmtlv every three or four hours by the 
j passage of a relatively strong current of air introduced 
! near the bottom of the tank. The air is cooled, sterUised, 
I and filtered by pumping it through a system of cooling 
' pipes, then through towers containing gravel and a 
I sterilising solution, e.g., permanganate, and finally throu|;k 
i eotton-wool. When fermentation has sot in, a whm 
i foam forms on the top of the wort; the air current is 
then connected with a very fine distributing nozzle, and 
aeration of the wort is continued steadily for six to eight 
liours. Am fermentation proceeds, after aeration ia 
finished, the gas escaping from the pipe in the head of 
the tank gradually becomes richer in carbon dioxide, and 
when a test shows that this gas is approximately free 
from air, it is diverted by means of a 3-wey cook into a 
pijx) leading to the compressor. Fermentation is oon- 
tinned for five to six days, the maximum temperature 
being limited to 11° C. by means of an attemperator. 
When the gravity has fallen to 1 per cent, above the 
i desired final gravity, holes ui tue upper part of the tank 
j just above tne level of the liquid are oiiened, and a 
current of sterilised air is admitted to the top of the 
tank by way of the gas-esoape pipe. The whole of the 
carbon dioxide is thus expelled, and the last stages of 
fermentation are conduoUm in the presence of a gentle 
stream of pure air. After the beer is well broken**' its 
temperature is lowered to about 4° C, and it is dmwn oft 
through a racking device situated in the bottom of 
tank into a ohip*cask : the residue of yeast is than reinOv«<l 
The total duration of fermentation in the tank ia gevut 
to eight days.--J. F. B. 
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Fusd oils ; Manufacture of . E. A. Mislin, Prague, 

and L. Lcwin, Vienna. Eng. Pat. 10,435, May 18, 
1906. 

S*B Fr. Fat. 364,807 of 1906 ; this J., 1906, 1121.— T. F. B. 


DUtilling apparcUuB \Alcohol, ; Impe. in . 

J. H. Coveil, Montague, Caiw Colony. Eng. Pat. 
15,371, July 26, 1906. 



The still head, a, has a horizontal cooling coil, gr, for 
the purpose of causing the condensation of the higher 
boiling portions of the vapour coining from the still, 
Baffle plates, i, h. the latter being perforated as shown at. 

are arranged above the coil to assist in the conden- 
sation, and the condensed liquid is directed by the cone, 
ib, on to the drip-plate, c, c^, from which it flows by the 
pipes, d, into tho chamber, formed by the cone, 6, and 
the plate, /. I’he heavier liquids collect iu, c, and when 
tho gauge glass, I, sliow's that sufficient liquid has accu- 
mulated, it is drawn off through the tap, m. The un- 
ooudensed vapours pass on by the “ swan neck,” a*, to 
the condenser. — W. H. C. 

Fvaporator for evaporating the liquid in brewers* wash^ 
spent wash or pot ale from distilleries, sewage, waste or 
smnt dyes, and the like, the evaporator being also npjliC’ 
<me as a smoke washer. A. B. Lennox and P. Dawson. 
Eng. Pat. 9572, my 6. 1906, XVIIIB., page 606. 

Distillery refuse known as j)ot ale ” or spent wash ; 

Treatment of , for the production of fuel. J T. 

Connell, F. F. Haldane, and J. Thomson, all of Edin- 
burgh. Eng. Pat. 13,914, July 6, 1906. 

The sptuit wash, after being evaporated to a syrupy or 
viscuous condition, is forced hy suitable means into a 
boiler furnace already containing a bright hot coal fire. 
The syrup may also he mixed with powdered coal, cinders, 
peat, or the like, and pressed into cakes or briquettes for 
use as fuel in ordinary grates. — W. P, S. 

UKtTBD States Patent. 

Distillery “ slop ” ; Desiccated , and process of making 

same. G. F. Ahlers. U.S. Pat. 821,826, May 22, 1906. 
XVIIIA., next column. 

Oebman Patent. 

Wood spirit ; Continuous process for the preparation of 

pure, eoneenirated J. Farkaa. Get. Pat. 166,360, 

Aug. 11, 1904. 

GBTms wood spirit is distilled, and the vapours are first 
pissed through lime water, then tlurough a warn, concen- 


trated alkali solution (16^ — 20^ B«), afterwaaeda washed 
with stearic or other fatty acid, and finally wirii alkali 
to remove any entrained fatty acid. This treatment has 
the effect of removing all the aldehydio resins, higher 
alcohols, ketones, &;o., which formerly had to be eli^nated 
in a separate process. — T. F. B. 

XVra.— FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

{Continued from page 666.) 

(A.)— FOODS. 

Cocoa-nut fat in butter ; The “ silver -vedue ” method for 

the detection of . F. Jean. Ann. Chim. anal. 

appl., 1900, 11, 121—124. Chem. Centr., 1906, 1, 
1716. 

The author states that whilst Wijsman and Reijst’s 
method (this J., 1906, 324) may be useful for confirming 
the presence of cocoa-nut fat in butter, results obtained 
by it indicating the absence of cocoa-nut fat arc of no 
value. In 12 ca.ses, in which the presence of cocoa-nut 
fat was shoM’n hy Muntz and Coinlon’s method (this J., 
1904, 704), Wijsman and Heijst’s method failed to detect 
it, and the untrustworthinesa of th(» process was further 
confirmed by tests with mixtures prepared artificially. 

—A. 8. 

Fats: Action of iron and manganese salts in producing 
rancidity of . P. F. Dalezki, XIT., page 695. 

Camels* butter ; Analytical values of . J. Vamvakas. 

XII., page 596. 

Milk and beer : 7'he ropy fermentation of . F. C. 

Hurisson. X\TI., page 602. 

English Patents. 

Liquids \Milk, ; Method of treating , by means 

of hydrogen peroxide. F, Z. Franz^n, {Stockholm. 
Eng. Pat. 9703, May 8, 1905. Under Int. Conv., June 
23, 1004. 

See Fr. Pat. 366,4.57 of 1905 ; this J., 1906, 1184.— W.P.S. 

Flour : Method of and apparatus for treating with 

gnaes. M. A. and C. P. Eybert, I.ivron, France. Eng. 
Pat. 26,777, Doc. 22, 1905.‘ Under Int. Conv., July 18, 
1905. 

See Addition of July 18, 1905, to Fr. Pat. 353,179 of 
1905 ; this J., 1906, 1319.— T. F. B. 

United States Patent. 

Distillery “ slop ” .• Desiccated , and process of mahing^ 

same. G. F. Ahlers, Covington, Ky. U.S. Pat. 
821,326, May 22. 1906. 

A DRY fodder is prepared from distillery slop by separating 
the latter into solid and liquid portions. The solid 
portions are dried to a granular and absorbent condition, 
whilst the liquid portions are concentrated to a syrup, 
which is then incorporated with the absorbent granular 
portion, and the wnole is dried. The product may be 
mixed with starchy materials to form a properly balanced 
foodstuff.— J. F. B, 

(B.)-SANITATION ; WATER PURIFICATION. 

Water gas and other gases in factories 7 Memorandum W# 

to the use of . Home Office Memorandum (Form 

827), May, 1906. [T.R.] 

This memorandum contains a short summary of the 
accidents which have occurred through carbon monoxide 
poisoning during the last seven years, with a list of the 
causes to which they were traced. An acoount of the 
symptoms of this poisoning, and pEeventiye measures 
to be adopted are mysii, and a notloe, intended to serve 
as a modM of one to be posted up near the place wIumW' 
danger exists, is appended. 
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Bdousk PxKum. 

JEvaporcOor for evaparatina the liquid »» hrewers^ waeh, 
epeni waeh or ale from dialilUries, Hwage^ ioasU 
or e'pemt dyee^ and the like, the evaporator being aleo 
applicable as a moke meher. A. B. I^nnox, Newcastle- 
on-Tyne, and P. Dawson, Glasgow. Eng. Pat. 9572, 
May 6, 1906. 

The evaiporator, which mav consist of several compart- 
ments of moroasing area, is ntted either within the furnace 
flue or other source of heat, or connected with the flue, 
or within a casing fitted over and adapted to constitute 

{ >art of the flue between the furnace or other source of 
jeat and the chimney or outlet. The evaporator consists 
of a series of open-ended iron pipes or square casings 
fixed approximately smoke-tight into suitable orifices in 
a plate or plates adapted to cover the orifice from the flue, 
so that the hot gases travelling towards the chimney, 
liass through the pipes or casings. The liquid to be 
evaporated is sprayed into the interior of the outer casing, 
above the upixjr end of the evaporator, and passes down 
through the tubes, the remaining liquid l>eing collected, 
and re-delivered through the sprays. Means for cleaning 
the evaporator tubes are provided, and a fan may be 
employed when the natural draught is not sufficiently 
atrong. When the apparatus is used as a smoko washer, 
the smoke from the furnace is subjected to the scrubbing 
action of pure liquid.— -T. H. P. 

Ammoniacal liquor obtained by waahing illuminating and 

healing gaeaa ; Treatment of certain producla of . 

J. Radcliffe. Eng. Pat. 10,075, May 13, 1905. JII., 
page 584, 

French Patent. 

Waltr and other liquids: Apparatus for the purification 

of . p. G. Griffith. Fr. Pat. 360,970, Deo. 27, 

1905. Under Int. Conv., Dec. 31, 1904. 

The invention delates to an apparatus by moans of which 
water or other liquhl is heated to a temperature of from 
05® to 85“ C. for a period of not more than 25 seconds, 
and then rapidly cooled, in order to destroy any patho- 
genic organisms present. The wattjr to be treated is 
received m a tank, provided with a ball-tap, and from 
this flows down a pipe to a space at the bottom of a 
^lindrical vessel fitted with a large number of tubes. 
T^he number of the lattor is such that the space between 
the tubes and the walls of the cylinder is about equal to 
the capacity qf the tubes. The tubes project through 
the top and bottom covers of the cylinder so that the 
water delivered by the above mentioned pipe passes 
upwards through them, and is then led into the lower part 
of a heating apparatus. This consists of four con- 
centric cylinders connected with one another, the inner- 
most one being heated bv a flame placed under it. A 
small chamber placed at the top of the innermost heating 
cylinder is provided with a valve, regulated by a capsule 
containing a liquid of constant boihng point, which allows 
the water to escape only when heated to the desired 
temperature. The heated water is then conducted to the 
space in the tubular apparatus outside the tubes, where it is 
cooled by the water flowing through the tubes. Corru- 
gated metallic sheets may be placed in this space to 
accelerate the cooling. A second valve is provided 
at the top of the heating chamber to allow of the escape 
of air. The water leaves the cooling cylinder through a 
pipe at the bottom, which pipe extends upwards so as to 
keep the cylinder full of water. (See also Eng. Pat. 
17,984 of 1904 ; this J., 1905, 811.)— W. P. S. 

(C.)-DISINFECrANTS. 

Phenol [ae a disinfectant] ; Efficacy of , compared 

with other poisons, Th. Bokomy. Chem.-Z6it., 1906, 
80, 554—566. 

The author has compared quantitatively the effects of 
certain organic poisons on simple organisms such as yeast. 
The first tour items in the following table are his residts, 
the others being eoUeoted for comparison 



Weight In gnns. requited to 
IdU 10 grms. oi yeast. 

Phenol 

0-06 — 0-X 

0*08 —0*04 

0*85 -—0*6 

Formaldehyde 

o-Hvdroxybensaldehyde ...... 

Conuer sulnhate 

0*2 -0-4 

0*001— 0-0085 
0-005—0*01 

O-Ol —0*08 

0-06 —0*1 

0-06 —0*1 

0-02 —0*05 

0-015— 0*0S 

0-6 — l-O 

Merourlo chloride 

Silver nitrate 

Lead acetate 

Caustic soda 

Potaulum permanganate 

Chlorine 

Tannic acid 


Substances, such as acetaldehyde, which act as a 
poison to moulds when present in sufficient quantity, 
may in more dilute solutions act as a food, assisting their 
growth.— F. SoDN. 

Disinfectants from naphthols. H. Schneider. Z. Hyg., 
1906, 52, 634—638. Chom. Centr., 1906, 1, 1680. 

The naphthols can be dissolved in alkali carbonate solu- 
tions, and the author states that such solutions contain 
the naphthol in the free state, not combined with the 
alkali, and have a considerably greater disinfecting power 
than solutions of alkali naphtholates. Dry mixtures of 
naphthol and anhydrous sodium carbonate can be kept 
for any length of time without undergoing alteration. 
The moat effective mixture is one containing equimolecular 
proportions of naphthol and carbonate ; with such a 
mixture, a 1 per cent, solution of the naphthol is the 
strongest obtainable. By increasing the proportion of 
sodium carbonate, more naphthol can be atssolvod, but 
the disinfecting power of the dissolved naphthol is reduced. 
The solutions exert a disinfecting action on vegetative 
forms of anthrax, more than twice as great as that of 
“ Lyaol.'* Staphylococci and typhus bacilli are destroyed 
in a very short time by 0*5 ana 1 per cent, solutions of 
)3-naphthol and alkali carbonate. a-Naphthol has a 
similar action, but is not so useful in practice as 
/3-naphtbol, owing to its dearer price and its inferior 
keeping qualities. — A. S. 


English Patents. 

Gaseous mixture [Sulphur dioxide, the.] hr extinguishing 
fire, killing insects, d?c, ;3 Apparatus for the production 

and distribution of a . R. Marot, Paris. Eng. 

Pat. 9636, May 6, 1905. 

The claims relate to improvements in the apparatus 
described in Eng. Pat. 14,372 of 1904 (this J., 1904, 879). 
The improvements consist mainly in arrangements for 
the rapid production of a large (|[uaatity of sulphur 
dioxide, liquid sulphurous acid being employed. The 
vaporised acid is mixed with a regulated supply of air, 
the cold produced by the vaporisation of the acid being 
used to cool the water-jacket of the motor. The mixture 
of gases then recei/cs the addition of a further quantity 
of heated sulphur dioxide before being led into the cumber 
where it is subjected to the electric discharge (see original 
specification). A fan is provided to draw the mixture 
from the electric chamber, and to discharge it wherever 
required. When the motor is only used for re-aspiratW 
the mixture of gases from the place where it is requir^ 
an arrangement is provided, by means of which the water- 

I 'acket of the motor is separately cooled. Besides being 
leated by the oombustion gases of the motor, the Wting 
chamber is also supplied with a source of heat from a 
series of Bunsen burners. — W. P. S. 

Vegetation : Materials for the destruction or retarding of 

. [Weed-kiUcr.] A. Blockie, Tunbridge Wells. 

Eng. Pat. 10,460, May 18, 1906. 

The claims of this patent are for the use of solutions of 
boric acid and soluble borates, or mixtures of ths same as 
weed-kifiers. Other substances may be added to the 
solutions.— W. P. a 

‘ P* 
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X1X.^PAFER, PASTEBOARD. Ete. 

{Contintied from f>age fi66.) 

VeUidose acetates ; Studies on . H. Oat. Z. ancew, 

Chem,. 1906, 19, 993—1000. 

Thi thr^ prooesaes for preparing soluble acetates of cellu- 
lose which have been investigated by the author, e»*„ 
Ooas and Sevan’s process by the action of zinc acetate 
and acetyl chloride, Lederers process by the action of 
acetic anhydride and sulphuric acid on hydrooellulose, 
and Bayer’s process by the action of the same reagents on 
normal cellulose, all yield the same product, triacetyl- 
cellulose C<|H705(CjH80)8. At the same time, the author 
18 inclined to doubt whether a triacetate of normal oellu- 
lose really exists, and to regard these produoU as the 
triacetates of a series of hydrooelluloses of var 3 nng degrees 
of degradation, the position of any member in the series 
being determined by the relative viscosity of its solution, 
and the elasticity of its films. The author estimates that 
the relation of such a hydrocellulose to the normal cellu- 
lose may be expressed by the fixation by hydrolysis of 
1 mol. of water on to 6 mols. of cellulose. The incipient 
hydrolysis of the cellulose which appears to bo a condition 
neoe^ry for the esterification, may be effected either 
simult^eously, as in Bayer’s process, or in a separate 
preliminary operation, as in Loderer’s process. The 
author contends tliat the cellulose acetate obtained 
by Cross and Bevan’s process is not a tetraoetate 
M asserted by the discoverers, but a triacetate 
identical with the other products. The error which 
is thus stated to exist in the latter authors’ work 
is attributed to the fact that the saponification of these 
esters by boilinjg aqueous- alcoholic potash is accompanied 
by ^e production of acids at the expense of the cellulose 
r^idue, and that the results of saponification are too 
high. The author prefers to effect the hydrolysis by means 
of equal volumes of sulphuric acid and water, acting in the 
cold for about 48 hours, and to distil off the acetic acid in 
a current of steam for 4—6 hours. The production of 
lUl these triacetates is preceded by the produolion of 
which can be isolated by stopping the reaction 
wmlst still incomplete. The analogy between the acetate 
a«d nitrates of cellulose is complete ; in both cases the 
highest limit of esterification corresponds with the substi- 
tution of throe hydroxyl groups m each Q unit, the 
products not being esters of normal cellulose but of 
modified, hydrolysed, or oxidised derivatives of cellulose 

— J. F. B. 

English Patent. 

Polychloranilines ; New derivatives of certain 

y Substitutes for camvhor in manufacture of celluloid]. 

adische Anilin una Soda Fabrik. Eng. Pat. 8077 
April 3, 1906. XX., page 608. * 

United States Patent. 

Poper Watermarking of . W. K. Trotmon, Wood 

Green. U.S. Pat. 821,206, May 22, 1906. 

Sii Eng. Pat. 13,184 of 1906 ; this J., 1905, 1320.— T. F. B. 
Fuench Patents. 

OeUuXost preparations I Amniratua for boiling impure 
liquids^ espeeiaUy those wh*oh^ during the heating^ deposit 
sedimoni or sclxd matter any kind, and in particular 
. H. Keatner. Fr. Pat. 861,248, Deo. 4, 1905. 

The liquid to be evaporated is heated in a number of tubes 
set at a slight angle to the vertical. The upper ends of 
these tubes open out into a wide vessel, and the lower ends 
communicate by means of a wide bent pipe with a 
horicontal cylindrical vessel, which is joinoa by another 
wide vertical pipe to the upper vessel. The liquid rises 
through the heating tubes, carrying with it ihe solids 
separating out, which are buoyed up by bubbles of steam. 
On emermng into the upper vessel, these bubbles break, 
and the l^uid plus suspended matter falls through the 
wide vertical pipe into the lower cylinder, where the 


•uspendfid matter oolleote, the liquid again oironlating 
upwards through the heating tubes, being fur^^ 
concentrated. — ^A. G, L. 

Soapj Mmufatiun of a ity ,jrtm tohphmu and 

•oda [for paper mnn;]. M. Iteuxami. Fr. Pat. 
361,164, D«o. §9, 1906. iku.. page 696. 


XX.— FINE OHBHICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

{Continued from page 660.) 

Aconitine and aconine from Aeonitum napellus. H. 
Schulze. Arch. Pharm., 1906, 244, 136 169, 

The author gives a complete historical survey of previous 
investigations of aconitine and aconine. The author 
used aconitine obtained from Aeonitum napellus, and after 

crystallising from methyl alcohol the m.pt. was 19T 

198® C. Analyses of the base and its derivatives point 
to tho jormnla or (^H„NO„. TheW 

was hydrolysed by heating under ^7 atmospheres pres- 
sure in an autoclave, when there was an 85 ner cent, yield 
of ^onine Acomne hy^oohloride, 
or C2aH4iN09,Ha,2H80, melted at 176^-176® C. fhe 
hydrobromido, B.HBr.lAHjO (taking B, as alkaloid 
base) melted at 225® C. Aconine contains one N- 
methyl group and four methoxyl groups. Although 
a tertiary base, it does not react with methyl iodide 
sulphate. The free hydroxyl groups are 
alcoholic in character, not phenolic. By treating aconine 
with acetyl chloride, tetra-aoetylaoonine, or 

C„H„NO., m,pt. 231»-232» C., U AteSed.“Tho 
author finds that tetra-aoetylpikraconitine ( = triaoetvl- 
aconitine) m.pt. 207° — 208® C., gives an amorphous gold 
salt of normal constitution. If aconitine be heated with 
methyl alcohol in a sealed tube to 120®— 130® C., a 
methoxyl group takes the place of the acetyl group. The 
hydrobromide of the new base, Ci 8 H 47 NOio,HBr, 3 H.O, 
“® i* “J hydiwlloride, kaCl.SHjo, 

melts at 190 C. On heating this base with water for 24 
houro to 160°— 160® C., it decomposes into benzoic acid, 
methyl alcohol, and aconine. The author considers that 
the acetyl and benzoyl groups in aconitine ere in neigh- 
bourly positions. Aconitine is stable to permanganate 
m acid solution. By oxidation with chromic acid a small 
quantity of a base was obtained, together with a larger 
prop^ion of a substance possessing acid ai^ basic proper- 
tie^ The hydr^Woride of the base, 
or C34H84N08,HC1,3H80, melted at ^3° C. It is oxidised 
by permanganate in acid solution.— F. Shdn. 

Acon^ine and aconine from Aeonitum napellus. H. 
Schulze. Arch. Pharm., 1906, 244, 166—196. 

In this paj^r the y thor gives the experimental details 
re»ulte recorded m a previous paper (see previous 
a^ract). The analytical figures and the melting wint of 
the acomtme obtamed by the author from the r^ts of 
AconUum MpeUus v^th those obtamed by Freund 
and Beck (this J., 1904, 1042). A crystallographic examina- 
tion of oconitme was made. From his resuHs the author 
concludes that the aconitine obtained by Dunstan from 
English aconite root is identical with the German orvstal- 
Ime aoonitme. This is opposed to the view reiintly 
expressed by Dunstan (this J., 1906, 1262).— F. Shdn. 

0 / into nseudo^ephedrine. 

E. Schmidt. Arch. Pharm., 1906, 244, 239—240. 
Ephbdrine can bo converted into pseudo-ephediine by 
heatiy 26 per wnt hydrochloric acid on the water- 
bath for 12 boura The transformation is not complete, 
but good yields of peeudo-ephedrine are obtainable. The 
psoudo-ephednne thus produced, is chemically, optioaUy. 
and crystaUyraphicaUy identical with the natui^ bei^! 
Whilst ephednne is Invo-rotatory, pseudo-et^edrine is 
strongly dextro-rotatory. Both substanoes on 
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Jftut s Prttenet p/ on itiermu iHUnt, mupbiie in — — 
Sohimm^'s Reporti 'hUy, 1906, 04^96. 

000 osKfl. of musk, when nibmltted to prolonged clistilla> 
ticm with steam, gave M per cent, ot strong smelting 
brown oil on shakins out the aqueous distillates with ether, 
and evajporating we solvent. The chief constituent of 
this oil is a ketone. This was isolated by saponifying 
the oil, washing with water, in order to remove fatty aoi(» 
and fats, and then subjecting it to fractional distillation 
under 2 mm. pressure, when the ketone distilled at 
142® — 148^ C. It forms a viscous colourless oil with an 
intense and pure musk odour. Under 762 mm. pressure it 
boils at 827®-~330® C. ; ap. gr. at 16® C. 0-9268 ; aD«—10® 
26 * 

6 ; *« — 1.47900 ; soluble in alcohol in all proportions. 

It jnves analytical figures agreeing with the formula 
CisSqgO or forms crystallino compounds 

With nydroxylamine and with semioarbazide ; the semi- 
carbazone, purified by reorystallisation from alcohol, has 
the m. pt. 133® — 134® C. The fine white prisms of the 
semicarbazone are absolutely odourless, but develop the 

S owerful odour of muskone when a trace is heated with 
ilute sulphuric acid. Muskone is considered to be the 
sole odorous principle of value in musk, other odorous 
bodies present being unpleasant. ~J. 0. B. 

Oils of Galician fennel and Laurus mobilia leaves i 

EesetUial . Schimmol’s Report, May, 1906, 

36-39; 43. 

In addition to the previously recorded constituents of 
fennel oil, camphene and a-phellandrene have been 
detected, together with traces of basic constituents in 
the first portion of the distillate. A small quantity of 
aldehydes was also found. Cymene, stated by Tardy 
to occur, was not present in the oil examined. 

LinalOol and eugenol mothvl ether are added to the 
number of the constituents of oil of sweet bay leaves. 

. — J. 0. B. 

Aluminium phendLaU, A. N. Cook. J. Amer. Chem. 
Soo., 1906, 28, 608—617. 

Thi best method of preparing aluminium phenolate is to 
heat from 100 to 600 grms. of phenol in a fiask attached 
to a refiux condenser, and to add the aluminium gradually 
in the form of strips. An analysis showed that the 
phenolate contains 9-3 per cent, of aluminium, a 
quantity somewhat larger than that calculated for 
the formula Al{OC 8 H 5 ) 8 , and probably due to the 
high temperature resolving some of the aluminium 
phenolate into aluminium oxide and phenyl ether. 
Aluminium phenolate is a translucent, brittle solid, which 
keeps fairly well in closed vessels. It melts at 266® C., 
has a sp. gr. of 1*23, and is soluble in chloroform, carbon 
bisulphide, aniline, carbon tetrachloride, and acetone and in 
methyl, ethyl, and amyl alcohols, if these be entirely 
free from water. It is also soluble in hot benzene, 
toluene, and xylene. Water decomposes aluminium 
phenolate with the evolution of heat, various hydrates 
oeing formed according to the temperature of the 
•oluuon ; bromine decomposes it, tribromophonol 
and tribromophenol bromide being formed. When 
treated with nitric acid, aluminium phenolate yields 
orthonitrophenol, 1.2.4-dinitrophenol, ana picric acid, the 
quantities of each produced depending on the ooncen* 
tration, the temperature, and the tune employed in 
the reaction. Aluminium phenolate dissolves m an* 
hydrous alcohol without evolution of heat. On adding 
a little water, a bulky precipitate of aluminium aloo* 
hoiate, AltOCUHf)!, is thrown down, the alcohol radical 
simply taUng the ^aoe of the phenyl. A similar reaction 
takes place in the case of ether, liydrochlorio, sulphuric, 
and hydrofluoric odds decompose the compound, phenol 
being liberated and the corresponding aluminium salts 
formed. Acetic add attacks it but slowly, and the 
weaker organic adds have no action on it Bv distilling 
aluminiuiu phenolate, a small quantity of benzene, 
phead, a varying amount of phenyl ether, and some 
higharboili^BubMaiioisafe obtained. (See also Gladstone 
and Tribe, CUm. Soo. Trans., 1881, 9.)»W. P.S. 


Msrmry oeyopoftsde. £. Eddermami. Axdt PlianiL» 
1906, 241 , 133—186. 

Thi author considers that the formula CK.Hg.O.Hg.CKr 
well represents the constitution of solid mercury oxy» 
cyanide. In solution, a molecule of water is taken up, 
and a hydroxyoyanide, Hg(OH)CN is formed, which 
dissociates into hydroxyl-ion and the complex ion, HgCE. 
Mercury oxyoyamde can be readily prepared by a method 
suggested by Prussia (Gazz. chim. ital., 1898, », IL, 1161. 
126 grms. of mercuric acetate and 106 grmi. of merourio 
^amde are dissolved in about a litre of boiling water. 
On lading N/l-oaustio soda solution till the Hqnid is 
alkaline to phenolphthalela, a ci^talline precipitate of 
mercury oxyoyanide is formed.—F. Shpn. 

Bismuth chloride t New organic do%Me salts of — 
L. Vanino and F. Hartl. Arch. Phann. 1906, 244 , 
216—220. 

Bismutu chloride is dissolved in alcohol, acetone, or ether, 
and the solution made clear by the addition of a little 
hydrochloric acid. This solution is heated, and a hot 
concentrated solution containing a molecular proportion 
of a base is then added. The double salts are imme- 
diately precipitated. Diphenylamine bismuth chhridet 
(C-HjljNH, BiCL, forms well-defined monoclinio oryitals. 
P’Nitrosodiphenylamine bismuth chloride, 

BiCl^, comes down as dark crystals. %Nhros^mi^* 
aniltw^Z-bismuth chloride, 2CelL.NO.N(CH,)j, is 

a microc^stalline powder. Mihude ammionia bismuth 
chloride, (Ci^ CH.NH)-, SBiOls* » obtained as a yellowish- 
brown precipitate. Methylamine hydrochloride bismuth 
chloride, SCEUNHgHCl, forms long hexagonal 

needles. RheunuUine bismuth chlorideT^^'Bf^ffi^, 
2BiCla» Borins small matted needles. Quina^nSnsmsa 
muth chloride, 2CeH6NH.CO.O.C8oHMNgO, SBiOf, is 
obtained as a yellow precipitate. Piperazine bismuth 
chloride, 2 C 4 HjoNg, SBiClg, forms small quadratio crystals. 

— F. Shdi. 

Phosphorus s Bologna . L. Vanino. J. nr. CShem.. 

1906, 78, 446-448. 

Pbosphobxscxnt calcium sulphide or zinc sulphide, laid 
on black paper which covers a photographic plate, affects 
the plate ; but if it be contained in a celluloid case it is 
without action. Since a radio-active lead preparation 
affects the plate almost equally whetW Isud dire^y 
on the black paper or contained in the celluloid case, 
it appears that celluloid is transparent to the or y-radia- 
tion, and the action of the pnosphorescent sulphide is 
not due to the omission of toose rays, but powibly to 
minute quantities of hydrogen sulphide, which penmate 
the black paper. 

The author finds that in preparing phosphorescent 
calcium sulphide, the presence of calcium fluoride in the 
mixture enables a good phosphorescent preparation to 
be obtained at a much lower temperature tnan without it. 
He also finds that a mixture which on heating only 
produces a small proportion of the sulphide, or a ^xture 
of the sulphide with a considerable proportion of inert 
substance, may show a very strong phosphorosenoe. 

-J. T. D, 

Oil of mustard: Determination of aUyl isothiocyanate 

in essential . Schhnmel’s Report. XXIII.. 

page 610. 

Chloroform 2 Determination of dleohd *i» M. 

Nicloux. XXm., page 611. 

English Patintb. 

Amin^tnwM acid alkamine esters and derivatives thereof j- 

Manufacture of . 0. Imray, London. From 

Farbwerke vorm. Meiiter, Lnoius, ond iftrfiniiig, 
Hoechst-am-Main, Germany. Eng. Pat 17,162, Ang. 
24, 1906. 

Thi new aminobenzotc acid alkamine eetars ate stated to bo 
valuable local anmthetios. Hie esters are prodoosd hy 
reducing nitrobensoio acid alkamine estera, by redubW ago 
and asoxybenzoio acid alkamine esters, by msatii^ aillftlso* 
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benzoic acid e«ten with alkaminea, by treatins amino* 
benzoic acids with alkamines according to the wdbknown 
methods for the manufacture of esters, or by heating 
aminobenzoio acid esters of halogen substituted alcohols 
■vrith ammonia, or primary and secondary amines. 

— F. Shdn. 

PolycUoranxlineB i New derivatives of certain . 

ISvhstitutes for camphor in mannfacture of celluloid]. 
3. y. Johnson, London. From the Badische Anilin 
und Soda Fabrik, Ludwigshafen-on-Rhine, Germany. 
Eng. Pat. 8077, April 3, 1900. 

This invention relates to the manufacture of a new 
class of alkyl-acyl derivatives of polychloranilines 
containing three or more atoms of chlorine, two of which 
are in the ortho jwsitions to the amino group. These 
new derivatives can ho obtained by the action of an acid 
chloride or acid anhydride on the corresponding alkyl 
derivatives. Or, tlie alkali salts of the acyl compounds 
can be treated with a halogen alkyl compound. The 
new compounds of this class can l>e used as substitutes 
for camphor in the production of substances like celluloid. 
The methods of preparation of the following derivatives 
are describc^d in this patent ; fl-mothyl-aeetyl-trichlor- 
anilide, m.pt. 89® — 90® C. ; <j-mono-ethyl-acetyl-trichlor- 
anilide, m.pt. 50® — 51® C. ; i»-ethyl-henzoyl-trichloranilido, 
m.pt. 127® — 128° 0. ; a«-ethyl-acotyl-tetrachloranilide, 
N(C 2 H 5 )(C 2 H 30 ):Cl:a:Cl:Cl=l: 2 : 3 : 4 : 6 , m.pt. 73®— 74° C. ; 
os-metnyl-ocetyl-tctrachloranilidc, m.pt. 9(1° — 97° C. ; 
s-benzyl-ocotyl-tetrachloranilide, m.pt. 97° C. ; benzyl- 
benzoyl -tetrachloranilide, m.pt. 134“ C. ; s-bcnzyl-acetyl- 
triohloronilide, m.pt. (11® C. — F. Shun. 

Phosphoric acid : Manufacture of an officinal preparation 

of . j. Nioolaldi, Paris. Eng. Pat. 15,118, July 

22, 1905. 

A PEHPAKATiON, Stated to be solid and quit© stable, and 
containing free phosphoric acid, is obtained by mixing 
phosphoric acid with milk sugar, adding sufficient gum 
arable to give the mixture the necessary consistency, 
adding a further quantity of phosphoric acid, macerating 
the mixture for a few hours, granulating, and finally 
drying the product at 46° — 50° C. The most suitable 
proportions are given as 100 c.c. of phosphoric acid, 
87*6° B., for each kilo, of milk sugar. — T. F. B. 

United States Patents. 

Alkaminc ester \of alkylaminobenzoic acids], F. Stolz and 
B. Reuter, Assignors to Farbwerke vorni. Meister, 
Luouia und Briining, Hdehst on the Maine, Germany. 
U.S. Pat. 820,830, May 15, 1906. 

See Eng.* Fat. 17,162 of 1906 ; preceding these.— T.F.B. 

Benzoylsuccinylperoxide g,n4 process of making same, 
A. C. Houghton, Syracuse, N.Y. U.S. Pat. 821,291, 
May 22, 1906, 

BENZOYifiUOCJiNYL peroxide is a monobasic compound, 
obtained by the action of benzoic pcracid on succinic 
anhydride ; it is a colourless, crystalline substance, 
possessing on aromatic odour and powerful germicidal 
properties. It is soluble in alcohol, iienzone and chloro- 
iorm, and insoluble in petroleum spirit ; its m.pt. is 96°C. 
It is slowly decomposed by water into benzoic i>eraoid 
and succinic acid. — T. F. B. 

Dicdkylbarhiluric adds j Process of making . W. 

Traube, Berlin. U.S. Pat, 822,165, May 29, 1906. 
See Eng. Pat. 14,161 of 1906 ; this J., 1905, 1188.— T. F. B. 

Gebman Patents. 

Anhydrides of monobasic organic acids'; Process of 

vreparing . Verein f, Chem. Industrie. Ger. 

Pat. 167,304, June 26, 1902. Addition to Ger, Pat. 
161,882, March 30. 1902 (this J., 1906, 1323). 

The mixture of alkali salt and alkaline earth salt is treated 
with a mixture of sulphur dioxide and chlorine, instead 
of with sulphuryl chloride. In presence of traces of 
moisture^ a small quantity of organic add is liberated. 


»v; ,, ar . - , TT'*a a “'‘ , , '''7 ; 

which acts as “ contact material for the formation of 
Bulphuryl chloride ; the apparatus is cooled externally 
daring the process, and the anhydride fimdly isolated by 
distillation, (See also Ger. Pat. 163,103 ; this J., 190& 
392).— T. F. B. 

Bamoglobin preparation of the colour of arterial Uoodi 

Process for producing a stable^ palatable . Kalle 

und Co., A.-G. Ger. Pat. 167,081, Oct. 16, 1903. 

A ctjbkbnt of sterilised air at the ordinary temperature is 
blown through an ethereal solution of hicmoglobin, 
obtained by extracting defibrinated blood with ether. 

— T. F. B. 

Aldehydes, alcohols, and \f^y] acids ; Process of producing 

. Chom. Fabr. Florshoim, Dr. H. Noerdlinger. 

Ger. Pat. 167.137, Jan. 10, 1904. 

The liquid products obtained by passing air, oxygen, or 
ozonised air through oils or fats are treated by any known 
method for the isolation of the acids, alcohols, and aide 
hydes which they contain : the aldehydes and alcohols 
are said to include, amongst others, those of the Cp aeries, 
hitherto only obtained with difficulty. The products are 
stated to be applicable to medicine, perfumery, &c. 

— T. F. B. 

Hydroxy-derivatives of the. benzene series and their substitu- 
tion products ; Process for preparing . Soc, 

Chira. des Usinea du Rhone, St. Gilliard, P. Monnet, et 
Cartier. Ger. Pat. 167,211, Jan. 30, 1904. 

Hydeoxy-compounds of the benzene series are easily 
obtained by heating an aqueous solution of the corre- 
sponding diazonium salt and copper sulphate ; the diazo- 
nium compound may be slowly ^ded to a boiling aqueous 
solution of copper sulphate, the temperature being 
maintained by direct heat, or by passing a current of 
steam through the solution. — T. F. B. 

p-Dialkylaminohenzhydralamines ; Process for preparing 

. E. Merck. Ger. Pat. 167,463, Fob. 20, 1904. 

Addition to Ger. Pat. 167,462, ,Jan. 9, 1904, 

P-Dialkylaminobenzhydbalamines are produced by 
the action of potassium phthalimide on the halogen acid 
esters of ?)-dialkylammodiphonyIcarbinol8, the phtholic 
acid radical being subsequentlv eliminated, preferably in 
ammoniacal solution. The yield is stated to be considerably 
higher than when ammonia is used in place of phthalimide. 

— T. F. B. 

Copaiba balsam ; Process for preparing neutral prepara- 
tions from . Knoll und Co. Ger. Pat. 107,170, 

May 1904. 

Copaiba balsam, or tlie resinous saponifiable product from 
which the illurinio acid has been extracted, is converted 
into a neutral substance, insoluble in alkali, by esterifi- 
cation or by acidylation, e.g., with acetic anhydride, 
benzoyl chloride, &c. The product is said to possess 
no irritant properties, and not to bo decomposed in the 
digestive tract. — T. F. B. 

Aminaguanidine ; Process of preparing from nitro- 

guanidine. C. F. Boohringer und Soehne. Ger, Pat. 
167,637, Aug. 17, 1904. 

Aminoouanidinb may be obtained by the electrolytic 
reduction of nitroguanidine in a neutral suspension, using 
a tin cathode ; other cathodes may be employed, pro- 
vided that tin powder or a tin salt be present. — T.F.B. 

Cyanamidc and urea s Process for prewring addyl 

derivatives of . Farbenfabr. vorm. F. Bayer und 

Co. Ger. Pat. 167,138, Dec. 0, 1904. 

By the action of cyano- or halogenated acetic esters on 
cyanamide, cyano-aoetyloyanamide, CN.OHg.CO.NH.CN, 
is produced ; in the case of most monoalkylcyanamide 
derivatives, however, an aoidylurea derivative is formed, 
e g.t with methylcyanamide, the following reactions take 
place — 

NC.CH*COOH-hNaNH.CHj - 
NaCH9.00.N:q0H)NH.CTi - 
NO.CH,.CO.NH.CO.NH.CH,. P, B. 


iwmWK lMl Ot. ;MA1^ Ot., Xm*-BXFLOSIVE8, &o. 
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PROCESSES. 

{CoTUinued from page 560.) 

EkOWSH PATlJfT. 

Photographic pictures ; Impts. in . in the process of 

making them, and in sensitive jdaies therefor. G. N. 
Plfer, Oeveland, II.S.A. Eng. Pat. 22,736, Nor. 6, 
1005. 

8ib U.S. Patfl. 804.038 and 804,039 of 1905 ; this J.. 1905, 
1256.— T. F. B. 

United States Patents. 

Photographs in natural colours : Process for tfte production 

of . ,T. Szczepanik, Vienna. U.S. Pat. 821,200, 

May 22, 1900. 

See Eng. Pat. 10,812 of 1902 ; this J., 1902, 1097.— T. F. B. 

Photographic sensitive emidsions ; Base or support for | 

. J. Findlay, Ilford. Assignor to Bromar, Ltd., I 

London. U.S. Pat. 822,107, May 29, 1900. 

See Eng. Pat. 6948 of 1004 ; this J., 1905, 512.— T. F. B. | 

French Patents. 

Lidding compositions for photograph}/ in artificial light ; 

Preparation of . Soc. Anon, des Plaques et | 

Papiers Photoprraphiqnes A. Lumi^re et ses fils. First ' 
Addition, dated March 21, 1905, to Fr. Pat. 360,688. j 
March 2, 1906. i 

The uro of antimony chromate (1 part) mixed with ! 
magnesium powder (2 to 3 parts) is especially claimed in 
this addition. It is further specified that two or more 
of the chromates named in the principal jmtent (see this 
J., 1900, 600) may be added to magnesium, or to a mixture 
of magnesium and aluminium. -T. F. B. 

Lighting compositions for photograph// in artificial light : 

Preparation of . Soc, Anon, des Plaques ct 

Papiers Photogra]:)hiqueR, A. Lumi^.re et ses fils. Second 
Addition, dated March 22, 1905, to Fr. Pat. 300,588, 
March 2, 1905. 

Oxides of copj^er, iron, cobalt, iSrc,, obtained by heating 
the nitrates or other netUral ftnlts of acids possessing an 
oxidising action, may re])laoe the chromates in the princi- 
pal patent (this J.. 1900, 660) to form lighting compositions 
which bum rapidly, giving flashes of great actinic power, 
but making slightly more noise and smoke than those 
prepared with chromates. The proportions used are one 
part of magnesium and one to two parts of the metal 
oxide.-T. F. B. 

xxn. -EXPLOSIVES, MATCHES, Etc. 

{Continued from page 601.) 

Explosion of nitroglycerin in waste acid ; Circumstances 

attending an , which occurred at the chemical 

wo/rlcs of Messrs. F. IV. Berh and Co,, Ltd., at Abbey 
MiUSp^ Etratfordhy-Bow. in the County of Essex, on 
Jan. 16,, 1906. By Capt. J. H. Thompson, H.M. Chief 
Inspector of Explosives. 

A QVANTITY of waste acid from the manufacture of 
nitroglycerin had been sent from the factory of the 
Explosive and Chemical Products Co. for denitration, 
ana the plug of one of the drums was being loosened by 
hammering, when a violent explosion oeoun^, killing a 
workman. The cause of the explosion is traced to the 
pteienoe of . a filpi of nitroglycerin on the surface of the 
acid, separation having probablv occurred during transit. 

acid had not been allowed to stand in afti^-separ- 
i^tprs, but to ^vent separatian of the dissolved 
i^troglycerm. per pent of water had been addi^, a 
pre^ntion whioli has been looked on by many as snfRcient, 
Sinae the behaidour of waste acid under varjdng oonditlont 
0^ is not definitriy known, expedineats weee carried 


out for H.M. Inspector at Waltham Abbey and Afdeer, 
which indicate that even after long standing in 
separators a oodsiderable quantity of nitrog^erin 
remains in solution, which Is apt to separate on lowerinc 
the temperature. The addition of water serves to keei 
the nitroglycerin in solution, but as much as 6 per cent 
of water ^ould be added to prevent separation on cooling 
For safety, however, nitroglycerin waste acid should noi 
be transported until it has first been denitrated by thi 
action of heat. — B. J. S. 

Enqlibh Patents, 

Smokeless powders ; Impts. in . A. T. Cocking 

Kvnooh, Ltd., Birmingham. Eng. Pat. 15,566, Jiuy ^ 
1905. 

Claim is made for the use of olive oil as an ingceiUeni 
of propellants to lower the temperature of oombusti^ 
together with vaseline, if necessary, to diminish the rat< 
of burning. Thus, in the manufacture of cordite, thi 
usual 5 per cent, of vaseline is replaced by a mixture o; 
3*75 per cent, of vaseline and 2»5 per cent, of olive oU 
It is stated that the resulting powder possesses greai 
stability.— B. J. S. 

Smokeless powders ; Impts. in . A. T. Cocking anc 

Kynoch, Ltd., Birmingham. Eng. Pat. 16,666, Juh 
29, 1905. 

An alkali carbonate or alkaline-eatth carbonate is intro 
duoed into a piopellant in order to neutralise the acid pro 
ducts of combuHtion, and lubricate tbe gun-barrel. In thi 
case of potassium and sodium carbonates, excessive Bmok< 
is produced, whilst with barium, strontium, and oalriun 
carbonates, the lubricating ofiect is not so good. By usinj 
a mixture so that the residue on explosion contains 
per oont. of barium carbonate and 0’6r> per cent, of potas 
slum carbonate, it is possible to combine the usefn 
properties of both carbonates. Thi.s is best aooomplithec 
by incorporating into the powder 4 ])er cent, of Wiun 
tartrate and 0*9 |:wr cent, of potassium tartrate in a verj 
fine state of division.— B. J. 8. 

Noxious or poisonous fumes, or gases, in blasting opsm 
lions ; Means for neutralising the — — in mines aw 
the like. H. Walker, Knights, Transvaal. Eng. Pat 
24,002, Nov. 21. 1905. 

Ten pounds of potassium permanganate, 1 drm. of potas 
siura chlorate, if used in the form of fine crystals, or 2 dms 
if used in the form of powder, and ^ to 1 drm. of ammonim] 
chloride, are intimately mixed, and made up into cart 
ridges. These cartridges are placed in the blasting 
holes together with the dynamite, &c., one ^-Ib. oarteidgi 
of the mixture being used for every five j^-lb. dynamitt 
cartridges. The function of the potassium cMorate is t 
act as detonator to the permanganate in the mixture. 

—A. G. L. 

United States Patent, 

Blasting-powder. B. Eberle, Passaic, N.J. U.S. Pal 
820,864, May 16, 1000. 

This invention relates to a blasting compound oonaistioi 
of 4 lb. of saltpetre, 1^ lb. of potassium chlorate, U « 
of sugar, 3 oz. of phosphorus, f lb. of sulphur, and | Ih 
of “ manure.'*— B. N. 

XXm.-ANALYTICAL CHEMISTRY. 

{Continued from page 563.) 
APPARATUS, ETC, 

Electrochemical anafym;; A smpU form of 

electrode for . F. M Perkin. Fiirmy ^ 

Trans,, June 12, 1906. [Advance prool] 

Two oonoentrio coils of platinum-iridiam wire of 1 mn 
thickness serve as electrodes, the eentril oathoie hsfai 
rotated.. Kiokel wire cathodes have also been used wra 
some success.— R. S. H, 
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fto, itOff. 


Elf<3U8R PaTBKT. 

w; A'^rntus for use in analysing E. Schatr. 

Frankfort on Maine. Germany. Eng. Pat. 25,460, 
Deo. 7. 1005. Under Int. Conv., Dec. 7, 1004. 

It Fr. Pat. 369,352 of 1006 ; this J., 1906. 394.-~T. F. B. 

INOUQANIC— QUALITATIVE. 

ekel ; Dctertion of . Neiv rtn*'tion, C. Ecicliard. 

Cniem.-Zeit.. lOOfi, 80, 656—557. 

[K substance is m’xed with dry methylamino hydro- 
loride or a few drops of its concentrated solutioni and 
! mixture heaU^d carefully in a small porcelain ca])sule 
til white fumes are evolved. A deep blue colour slowly 
velops which disappears on cooling, and appears aga)ii 
reheating as long as any methylnmine remains. UoTialt 
der eimilar circumstances gives a dark-blue colour, 
t this does not disappear immediately on cooling, a 
baviour which is characteristic of nickel. The reaction is 
tremely delicate,— F. Sodn. 

a Detection of — — , in ivf^ollcn goods, T). Paterson. 

J. Soc. Dyers and Uol., 1006, 22, 1 HO— 100. 

;b method consists in examining the strongly heated ' 

1 of the woollen thread or fabric for any appearance of a I 
iraoteristie indigo-blue iridescence or metallic reHex. ' 
has been possible to detect by this test the pres-nce 
tin in a small thread of olive-ctdoured carpet yarn I 
ighing only O-Ol grm., and containing about 0*(KX)16 i 
n. of tin. — D. B. I 

I 

INORGA NIC—QUASTITA TI VE. \ 

ecipUates suspended in ligidds : Pyknomdric difer- ! 

niTUZtfon of weight and volume of H. (Jillot and I 

\. Grosjean. Bull. Assoc. Chim. Suer. Dist.. lUOO, 
S8, 1148—1160. 

L methods for the pyknomctric determination of the 
,ume or weight of precipitates HusjHjnded in any liiiuid, 
[uire, 08 o necessary condition, that there should be no 
sotivc accumulation or absorption of any of the dis- 
ved substances, or solvent, on the surface of the prccini- 
e. The present method is baaed on the fact that if 
3ve condition he fullilled, an intirriaU^ proportionality 
sts between the weight of the precif)itate and the tlitTer- 
le between the density of the mixed system and that 
the clear filtrate. 

Thus ; p«(D— d')V X where p-the weight of the 
(cipitate, l)==the density of the mixture (liquid and 
idpitatel, d'=sthe density of the clear filtrate. V-the 
al volume, 'and k — n constant which has to he deter- 
aed for any given precipitate. The value of 

(D-d') V 

ndependent of the concentration, but decreases as the 
isity of the precipitate increases. When tlie density 
the precipitate i« not known, its volume is calculated 
m the expression 

it' 

ere v*the volume of the precipitate and P = the total 
ight of the mixture. On tc‘sting the method for the 
ermination of the values of k, it was found that accurate 
ults were obtained for lead sulphate, barium sulphate, 
)rio hydroxide (when precipitated in presence of a 
lute proportion of sugar), and aluminium hydroxide, 
t in the case of calcium oxalate, the metho<l gave very 
oneous results, owing to a considerable adsorption of 
1 dissolved salts bv the precipitate. The authors 
re drawn a curve illustrating the connection between 
I values of k and the densities of the precipitates ; 
y hope to extend the method to the determination of the 
nme of the precipitates formed in saccharino solutions 
various defecating agents. — J. F. B. 

lint iUrations: Bark rcocfibas ” in . J. H. 

Davies and E. F. Pwman. Chem. 1906, 9S, 226. 
thet titration solutions oontamtng , iodine by thlo> 


sulphate or arsenious aoid» using staroh as ind^oa^or, 
I the end-point of the reaction is frequently nmeerUin 
I owing to the reappearance of the blue colour on standing 
for a short time. This “ back reaction ” is most mark^ 
j when the iodine has been set free by copper sulphate or 
I potassium bichromate, and is duo to the comparative 
i slowness (and incompleteness) of the liberation of iodine 
j from dilute solutions of potassium iodide by these sub- 
I stances. If the concentration of the iodide solution be 
I increased, the reaction becomes nearly instantaneous, 
and the “ back reaction” is avoided. Suitable quantities 
[ of pota.s8ium iodide are 1 grm. in 10 c.c. of water for 26 c.c. 
pf^/19 solution of potassium bichromate, and 2 grms, 
in 20 c.c. of water for 1 grm. of copper sulphate crystals 
in 50 c.c. of ivater. — A. S. 

OJiOAMC^QVANTITA TI VE. 

Ebonite ; A nahjsU of . R. Thai. Chem.-Zeit., 1906. 

30. 499—501. 

The ash and total sulphur are determined in the usual 
manner. 

Jicstn and Huhstitutc are determincid together. One grm. of 
cl^nite 18 boiled under a reHux condenser for four hours, 
with 100 c.c. of 8 ])er cent, alcoholic caustic soda. The 
residue is thoroughly washed with hot wator, and weighed 
on a tared filter after drying at 100^— lO.V" C. Blanks are 
necessary to ascertain the extracting effect of the alcoholic 
caustic soda on the filter and on the free sulphur in the 
ebonite, and the amount of soda retained by the ebonite. 

Ebonite cannot lie dried for more than two hours with- 
out gaining weight by oxidation. Good surgical ebonite 
should not contain more than (1*6 jtkt cent, of ash, and 
the fact that samples exceeding this limit fail to yield 
clear solutions m nitric acid, aftords a useful Tireliminarv 
test.— W. A. 0. 

Saccharose and rafjlnaae in presence of invert sugar and 

dextrose ; Determination of . H. PelJet. Bull. 

Assoc. Chiin. .Suer. Dist., 1906, 28, 1140—1141. 

The reducing sugars of molasses may he comjjosod of 
varying jiroportions of dextrose and levulose, sometimes 
one being in excess and sometimes the other. Fogelberg 
has proposed a method for the determination of the 
saccharose and raftinose, which is rjuito indowndent of 
the relative iiroportions of dextroae and levulose in the 
reducing sugars, since all these sugars are eliminated by 
the destructive action of alkali. For this purpose he 
employs barium hydroxide at the rate of 12 grms. for 
half to twice the normal weight of molasses. The materials 
are mixed with 120—1,30 c.c. of water, and the whole is 
heated on the waOir-bath at the boiling temperature for 
10 — 16 minutes, whereby the reducing sugars are entirely 
destroyed. The liquid is then cooled, neutralised with 
acetic acid, decolorised with a little hypochlorite, and 
diluted to 200 c.c. The saccharose and raffinose are then 
determined by polarisation before and after inversion. 
G’rzyhowski has modified this method by precipitating 
the baryta by mercuric sulphate and the excess of mercury 
by a tin salt. I'he author points out that be proposed a 
similar method for the destruction of the reducing sugars 
by means of potash (sec this J,. 1898, 187).— ,J. F. B. 

Oil of mustard : Determination of aUyl isothiocyanatc in 

essential . Schimmel’s Report, May, 1906, 45 46. 

The official process of the Ph.G. IV. for the determination 
of allvl isothiocyanate in mustard oil gives results which 
are about 8 jier cent, too low, so that no essential oil of 
mustard can meet the German official requirements. More 
accurate results are obtained by the following method •— 
About 6 grms. of a 2 per cent, by weight sSution of the 
oil in alcohol are treated with 60 c.c. of N/10 silver nitrate 
solution and 10 c.c. of solution of ammonia (sp. gr. 0*960) 
in a 100 c.c. flask. The mixture is allowed to stand 
m toe dark, after closing the flask, for 24 hours. The 
flMk is then immersed in a water-bath at 80^ C. for 30 
minutes, with frequent agitation, and lubseqiieRtly cooled to 
the normal toitiperatnre. After adjusting the volume of the 
solution to 100 C.O. by toe addition M dIttiUed water, 
50 C.O. are filtered off. and , Im 
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^th N/10 aimnonium thiocyanate lolution, after adding 
6 o.e, of nitric acid, ip. gr. M53, employing iron alum 
M indicator. 

When aa>the number of o.c. of N/10 silver nitrate 
solution used up, and tsthe weight o! alcoholic solution 

of mustard oil taken,® the percentage of allyl 
isothiocyanate present. 

Natural mustard oil should give about 04 per cent, 
by this method, the synthetic 6i! about 08 per cent 

— J. O. B. 

Chloroform ; Determination of alcohol in . M. 

Nioloux. Bull. 8oc. Chim., 1006, 85, 330—335. 

c.c. of the chloroform under examination are agitated 
with 20 c.c. of water, and the alcohol determined in the 
aoueous extract by titration with jKJtassium bichromate 
solution (19 grms. per litre) in presence of sulphuric acid, 
the end point of the reaction being detected by the change 
of colour of the solution from blue-green to yellowish- 
green.— T. F. B. 

XXIV.— SCfENTIFIC & TECHNICAL NOTES. 

{Continued from page 564.) 

Platinum black : Some catalytic actions of . 0. Loew 

and K. Aso. Bull. Coll. Agric., Tokyo, 1906, 7, 1 — 6. 

Expbriments with a very active preparation of platinum 
black, obtametl by treatment of platinum chloride with 
formaldehyde in j)re8t‘noe of a considerable quantity of 
alkali (see this J.. 1890, 550), showed that platinum black 
is capable of ofTocting the transformation of labile com- 
pounds, of maleic acid into fumaric acid. The 

reducing action of platinum block upon nitrates in the 
presiuice of dextrose (this J., 1890, 634) is found to take 
place also wi^h dilute free nitric acid. A solution of 2 
grins, of dextrose in ICK) c.c. of water was treated with 
2 o.c. of dilute nitric acid (0*08 grm. of HNO3) 1^ grms. 
of platinum black, and heated on the water-bath for 
three hours. On distillation with magnesia, 0*012 grm. of 
ammonia was obtained. In another trial 0*049 grm. of 
ammonia was obtained from 2 c.c. of nitric acid of sp. gr. 
1*3, 10 c.c. of water, 5 grms. of dextrose, and 10 grms. 
of platinum black. Chlorates, perchlorates, and iodates 
are also reduced by platinum black in presence of dex- 
trose, chlorides and i^ides resj^ectively, being produced. 
It has been shown previously that platinum black, moist- 
ened with pure caustic potash solution forms traces of 
nitrons acid and ammonia from the nitrogen of the air 
(see this J., 1890, 979). After similar experiments with 
distilled water in place of caustic potash solution, traces 
of ammonia and of nitric acid (probably by oxidation of 
nitrous acid) were detected. — A. 8. 

Hexameihyleihane, a new octane. L. Henry. Coraptes rend., 
1906, 142, 1075—1070. 

Hixambthylbthank, (CH 3)3 C.C(CHs) 3, is obtained as 
a by-product in the preparation of pinocolio alcohol by 
the action of acetaldehyde on tertiary butyl magnesium 
bromide. It is evidently formed without the intervention 
of the acetaldehyde, merely by the reaction of the butyl 
bromide with its own magnesium compound. It is a 
well crystallised body, with a sharp and very penetrating 
odour. It evaporates rapidly on exjiosure to the air, its 
vapour tension at 14® C. oeing equal to 20 mm, of 
mercury. It melts at 103® — 104® C., and boils at 106® — 
107® C under a pressure of 766 inm. 

Cholett€rol ; Halogen derivatives of . J. Mauthner. 

Monatsh. Chom., 1906, 27, 305—314, 

It was shown by Suida and the author (Monatsh. Cbem., 
1804, 374) that cholesterol and oholestene yielded crystal- 
line chlorine derivatives on treatment with alcoholic 
hydrochloric acid, but the nature of the cholesterol com- 
pound was not determined awiiu to it« composition being 
variable, and the readiness with which it decomposer 
The author has now {ouod that the hydrochloric acid 
combines wiin the double bond, forming addition com- 
pounds from cholesterol itseB!, cfaoleitCryl ohMde^ and 




oholestene. ChlorehoUtUmiol (cholesteMi hydroohloridejk 
OtrHisOiO, oiystalUses in fine silky needles, melUng at 
IW®— 166 ® C., with the evolution of gat. It ii lairiy 
soluble in ohlorofoim, ether, benzene, and oarbott 
bisi^hide; less soluble in alcohol. fi’Dichhrch^tkm, 
C27E4iCl2» crystallises from the mother liquor after 
separation of the ohlorcholastanol, being formed by the 
replacement of the hydroxyl group in the ohlorom>lea- 
tanol by chlorine. It melts at 117® C., and is readily solu- 
ble in ether, benzene, chloroform, and carbon bisulphide, 
and with more difficulty in alcohol. It is slowly attacked 
by cold Bulphurio acid, but is not acted upon by fuming 
nitric acid. Chlorcholestan (cholesteryl chloride) is obtain^ 
in fiat prismatic crystals by the action of gaseous hydro- 
chloric acid on a solution of oholestene In ohloroiorm. 
It begins to melt at about 80® C,, and is completely fused 
at 9r C., becoming crystalline again on codling. Its 
solubility in ordinary solvents is similar to that of )3- 
dichlorcholestan. It molts to a colourless oil in boiling 
alcohol. — C. A. M. 


Trade Report. 

South African Customs Union Convention. [Od. 2977*] 

The Chistoras Union Convention provisionally ameed to 
by the representatives of the Routh African &istoms 
at a Conference held at Pietermaritzburg in March, 1006, 
was presented to both Houses of Parliament last week, 
and has been publishetl by the Stationery Office. The 
following is an abstract : — 

Class I . — Special Hates, 


||«i^ 


Acetic acid per Imp. gall. 

Lard. Including compound lard, cotto- 
lf*ne, nuttoee, and other elmllar eub- 
Btance* for uio a» food per lb. 

Milk, condensed, desiccated, or pre- 
served milk or cream — 

(a) Full cream per 100 lb 

ib) Skimmed or separated .per lb. 

Oils, mineral, illuminating and burn- 
ing per Imp. gall. 

Soap, soap powders and 'extracts 

per 100 Ibi. 


Turmeric per lb. 

Splflts— 

(a) Perfumed .... per Imp. gall. 

[b) Liqueurs, cordials and mixed 

spirits, exceeding 8 per cent, of 
proof spirit per Imp. gall. 

( 0 ) Other sorts, exceeding 8 per 
cent, of proof spirit, 

per Imp. proof gall. 

Not*. — N o allowance will be made for 
underproof In excess of 15 per 
cent. 

Note. — M edicinal and toilet prepara- 
tions and essences (liquid), and 
syrups and tinctures containing 
over 8 per cent of proof spirit to 
be classed as spirits under item 
( 5 ), 

Blasting compounds per 1b. 

Candles per 100 lb. 

Cement per 400 lb. 

Gunpowder and other explosives for 
firearms per lb. 


£ s. d. 

£ t. 4. 

0 8 8 

0 0 8 

0 0 u 

0 0 Oi 

0 5 t 

010 

0 0 e 

— 

0 0 1 

— 

0 4 0 

0 0 7 

(or 25 per 

(or 8 per 

cent, ad 

cent, ad 

valorem 

valorem aa 

whichever 

the oMe 

shall be the 
greater) 

0 0 Si 

may be) 

0 0 04 

1 2 • 

- 

1 0 0 

- 

0 10 0 


0 0 Si 

0 0 01 

0 5 0 

0 0 10 

0 18 

0 0 8 

0 0 5 

vatarm 

Snereent, 
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m 


TRADE ld«mT. 




Ol^8 1L-— 25 jter ctnL ad valorem, 

Beveca^eB :— 

(o) Waters, aerated, mineral, and table, 

(b) Fruit juices, cordials, and svrupa not elsewhere 
enumerated. 

(e) All other kinds not exceeding 8 per cent, of proof 
spirit. ^ 


Class III. — 25 per cent, ad valorem. 

Extracts and essences of all kinds for food, flavouring, 
or perfumery not elsewhere enumerated, including concen- 
trated soup. 

Oils, essential or perfumed, including eucalyptus. 


^ Class IV. — 3 per rcn/. ad valorem. 

Ammonia, anhydrous, carbonate, chloride (sal ammoniac) 
and nitrate, in bulk. 

Assay apparatus and assay mabor. 

Bar 3 rtes and pumice in bulk. 

Calcium carbonate, caustic, chloride, chlorate, bisul- 
phate (in bulk). 

Carbonic-acid gas. 

Collodion, cotton, and glycerin, and kieselguhr in bulk 
for manufacturing pur})oses. 

Confectioners’ requisites — viz., glucose, moulding- 

starch, gelatin, and unswootened desiccated oocoanut m 

bulk. 

Crucibles. 

Cyanide of potassium ond sodium, sulphooyanide of 
potassium, sodium, and calcium. 

Disinfectants in bulk (provided they are of a standard 
approved by the various Governments of the Union). 

Glue in bulk. 

India-rubber, manufactured. 

Magnesium sulphate in bulk. 

Potassium and sodium carbonate, bicarbonate, caustic 
and silicate, chlorate?, chloride, biohroinate, permanganate, 
red and yellow prussiate (in bulk). 

Kesin in bulk. 

Sheep-dip, sheep-dipping powders, materials suitable 
only for dip and dipping- tanks. 

Substances for destroying pests or diseases in stock, 
such as copper sulphate, arsenic, arsenious acid, arseniate 
of soda (in bulk). 


Class V.--Frc€. 

Included in this are : Alum, borax, bromine, litharge, 
manganese dioxide, mercury (all in bulk), dye nuts, 
gambier, myrabolans, sumach, valonia, and dyestuffs 
rot leather ; guano and other substances, animat, mineral, 
or vegetable, artificial or natural, suitable for use as 
fertilisers or manures ; nitrates in bulk (except nitrate of 
ammonium) for manufacturing purposes or for fertilisers ; 
palm oil, palm-kernel oil, cotton-seed oil (in bulk) ; 
chloride of platinum, sulphur (in bulk), sulphurous 
imhydride, paraffin wax and stearin, and stearin grease 
lor use in the manufacture of candles or explosives. 


Artiotos. 


tJ&lt. 


Osneral 

Tariff. 


Milk sugar 

Alcohol 

Musk. arUfloial 

Gum tragacanth 

Phosphorus, red and yellow . , , . 

Pyrogallic acid 

Tanide acid 

Potash, chlorate or cyanide of, and 

cyanide of soda 

Glycerin 

Chloroform 

Saccharin and other similar 

sweetening agents 

Acetanilide 

Antlpyrlne 

Morphine, hyd, and sulphate . . . 
Cocaine, hyd. and sulphate .... 

Guaiacol carbonate 

All other drugs, chemicals and 
medicines (not otherwise pro- 
vided for) 

Cltronella oil 

Lavender oil 

Bergamot oU 

Cod-liver oil 

Castor oil 

Castor oil In tins, casks or lars 

Vaseline 

Paraffin wax (below 60* C. m.pt.) 

All other kinds 

Inks, writing 

Filter paper 

Photonaplilc paper — 

Albuminoid and sensitised . 
Bromide and platinum paper 
All other kinds 


Photographic dry plates 

Philosoplucal, chemiral and other 
scientific instruments, mlcro- 
scoptMi (and parts thereof), 
balances. measuring-scales 
and tapes, thermometers and 

barometers 

Sealing-wax 

Celluloid, manufactures of — 

Combs 

All other kinds 

Photographic films 

Manures, (bran, oil-cake, bone- 
meal. guano, superphosphate 
of lime, Ae.) 


100 kin 
litre 
kin 

100 Idn 
lOcTkln 


100 idn 


100 kUi 
klu 


loo’kla 


ad val. 
100 kin 


ad val, 
100 km 


loo’kin 


ad val. 

100 kin with 
packages 
ad val. 


Yen Ben 

8 

80 

0 

66 

16 

50 

16 

80 

Free 

184 

00 

14 

80 


Free 

6 

60 

22 

00 

60 

00 

0 

60 

0 

80 

8 

00 

26 

00 

08 

60 


20% 

32 

80 

120 

00 

120 

00 


80% 

20% 

2 

00 

2 

96 

Free 

1 

30 

10 

00 

10 

70 

65 

90 

112 

00 

80 

40 

18 

20 


20 % 

20 % 


67 60 

40% 


Free 


The following articles, among others, are admitted nnder 
conventional tariffs which exist with Great Britain, 
Germany, and France : — 


Articles. 

Unit. 

General 

Tariff. 

Conven- 

tional 

Tariff. 

Con- 

tracting 

States. 

Acid salicylic 


Yen Sen 

Yen Sen 


100 kin 

11 80 

10 % ad val. 

Germany 

G.B.AG. 

Saltpetre 

„ 

1 88 

0 490 

Potassium bromide . 

„ 

18 80 

per kin 

0 093 

per kin 

0 206 

Germany 

Bismuth subnitrate . . 

kin 

86 90 


Quinine, sulph. or hyd. 

2 OS 

8%adeaf. 

10%a<2eaf. 


Filter paper 

Caoutchouc, manufac- 

100 kin 

19 70 


turee of 

Aniline dves 


' 40% 

12 80 


O.B. 

0. AF. 

Alizarin dyes — 



Dry 


27 80 


Germany 

In liquid or paste 


9 50 

per ’idn 

0 070 

Soaps, toilet 


24 70 

France 


K.B.— KinnOOO gnns.»l*82S lb. avoir. Yen»100 S«n»2s. 


Japanisx Tabxff; New . 

Chem. and Drug., June 2, 1906, 

Tha Mowing is an excerpt from the new Japanese 
Import Tariff, whtoh oomes into force on October lat 
next:-— 


Eoyftun Valoatioit Tajoff. 

Bd. of Trade J., June *1, 1900, 

*** The Egyptian “ Journal Offioiel ” for May 19, contains 
the foUowmg revUed yaluation Tariff for use in fitimnlng 
import duties on oertaio oUs, colours, Ac,, which came 
into operation on 22 


iMPi inwo^i 


NSW 8p@«& 




TAlWtt«A per 

ituo. (iwtr* 


CottoQ-ieed oU, ** prime winter yellow ** 

M reAned end " eummer yellow 

Uateed oil, rew 

„ „ boiled 

JUno white (llret qiudity), inoluding " Vieille 

BContegne ** 

2ine wUte (eecond quality), includins “ Nouvelle 

Montague " 

Red lead 

Cochineal 

Coooanut oil. raw or refined 


VllUeinea.t 

22 

20 

21 

22 

20 


ad val. 
10 

ad val. 


* Duty is levied on these valuations at the rate of 6 per cent, 
t 1000 znilllemeB»£E 1 b>i;. Os. Od. 


if rtthttulMtamd nttif CaffowMoim mmI 
to the United Kingdom via Bocdeenx* The MncMittl 
exported wee 8,165 tone, an inoreeoe Of il,M0 tone npOtt 
16^ Of thie amount t^615 tone were purohaaed bp tha, 
United Kingdom. 

Sfaipmente of poroelain from Bordeaux in 1906 ehowed a 
decline of 8,51e owta. compared with 190t, the total 
exportation being 84,785 cwte., of which 67,598 owta 
were aent to the Unit^ Kingdom, a falling off from 1904 
of 5,280 owta. Pottery ana faience had alao deoUned, 
the total exported under thia head in 1905 being 6,961 
cwts. In tne exportation of glasa (chiefly bottlea), 
there was an increase for 1905 of 38,828 cwts., the total 
amounting to 202,174 cwts., of which 53,134 owta. were 
taken by the United Kingdom. 


Bordeaux ; Trade of in 1906. 

For. Off. Ann. SeritSt No. 3616. 

The amount of pure olive oil exported from Bordeaux 
in 1005 was 29,979 cwts., an increase of 2,507 cwts., 
9,794 cwts. being sent to the United Kingdom against 
9,486 cwts. of 1904. Ground nut or “ Arachide ” oil 
ehowed an increase as compared with 1904 of 1 1,366 cwts., 
the total exported being 38,126 cwts., of which 15,606 
•cwts. were sent to the United Kingdom, an increase from 
1004 of 2,731 cwts. Oils other than pure olive and ground 
nut oil, were exi>orted to the total of 12,633 cwts., being a 
email increase upon 1904. Hardly any of these found 
their way to the United Kingdom. 

Exports of raw sugar in 1905 amounted to 29,225 cwts., 
or more than double the trade in 1904 ; of reflned sugar 
to 80,170 cwts., a decrease of 9,415 cwts. Exports to the 
United Kingdom showed an increase compared with 1904 
of 5,025 cwte. of raw sugar and a falling*off of 2,867 cwts. 
of refined. The entire amount exported to the United 
Kingdom in 1905 was : — Raw sugar, 8,233 cwts. ; reflned, 
10,367 cwts. 

The following table shows the most important chemical 
products exported in 1904 — 06 : — 


New Books. 


The Elements of Chemical Enginbibiko. By J. 
Geossmann, M.A., Ph.D., F.1.0. With a Preface 
by Sir William Ramsay, K.C.B., F.R.S. Chaa. OrifBa 
and Company, Ltd., Exeter Street, Strand, LondoHu 
1906. Price 3 b. 6d. 

8vo. volume containing 148 pages of subject matter, and 
the alphabetical index. There are 50 Uluatrations. The 
general treatment of the subject may be gathered from 
the sub'divisions of the text, whicn are ae foUowai— 
I. The Beaker and its technical ei^uiyalenta. II. Distilling 
flasks ; Liebig oondensers ; Fractionating. tubm and thek 
technical equivalents. 111. The Air-Bath and its technical 
equivalents. IV. The Blowpipe and the Crucible and their 
teohniosl equivalents. V. The Steam-Boiler and other 
sources of ^wer. VI. Application of Heat in Chemioal 
Engineering. VII. The Funnel, Mortar, Meaeuring Initiii* 
menta, and their technical equivalents. VUI. Materiala 


ArticlM. 

Tot 

tal. 

Increase 
or decrease 
in 1006. 

Doited £ 

Lingdom. 

iBoresis 
or decrease 

in 1006. 

1904. 

1006. 

1004. 

1005. 

Adds 

Oxides 

Ealta, Ac 

Acetate of copper 

Olycerln 

Xermee (mineral) 

Wine leee 

•^ude tartar 

•Oream of tartar 

Superphosphate of Umo 

Tannin extrqcts 

Cwts. 

21,402 

4,804 

18,170 

2,886 

6,044 

1,216 

2,028 

38,147 

38,074 

28,674 

280,646 

Cwte. 

31,620 

6,157 

82.164 

1,861 

7,016 

8,086 

8,260 

67,760 

60,974 

102,280 

847.840 

Cwts. 

-t- 10,227 

+ 858 

-t- 18,004 

— 074 

-1- 1.072 

2,870 

-t- 6,222 

20,612 
17,000 
-(• 168,712 

60,604 

Cwts. 

0,180 

086 

1,008 

687 

1,120 

26 

1,067 

20,774 

80,074 

200,120 

1 

Cwts. 

4,060 

2,486 

24 

817 

2,880 

20 

2.826 

80,880 

46,104 

266^006 

Owta. 

— 6.0TO 

•f 1.608 

— 1,8T» 

— iro 

+ 1.714 

•f l.tM 

•f 0.606 

4- 16,116 

4- 50.176 


'Exports of gums in 1905 amounted to 28,655 cwts., 
an increase upon 1904 of 2,911 owta. The quantity 

S ' ased by the United Kimj^om was 12,082 cwts., a 
e oompare<l with 1904 of 2,970 cwts. 

Exports of resin and pitch in 1905 amounted to 808,458 
•owta., an increase of 563,030 cwts. upon the figures for 
1904. Of this the Unit^ Kingdom purchased to the 
amount of 332,798 owta., an increase compared with 19<H 
of 107,705 cwte. The demand for common strained lesin 
waa good, the article being somewhat difficult to obtain in 
OotoW. Turpentine exports in 1906 were eatimated at 
145,260 cwte., an increase from 1904 of 97.036 cwts. The 
United Kingdom purchased 35,864 cwts., compared with 
6,518 cwts. in 1904. The market in this commodity was 
auost unsteady and excited. The amount of vegetable tar 
exported in 1905 was 2,174 cwts., a decline from 1004 of 
6,^82 cwts. Exports to the United Kingdom showed a 
laUiUg «ff of 4,7& cwts., the total being L034 owta. 


used in Chemioal Engineering, and their Mode of AppUote> 
tion. IX. Technical Research, and the Desigmng of 
Plant X. Current prices of Chemicals and Materials, 


Report on the Incidence or Anthrax in the Hanx^- 
LATZON OF Horsehair and Bristles. By T. H 
Leooe, M.D., H.M. Medical Inspector of Faotortes* 
Wyman and ^ns, Fetter Lane, E.C. 


The particulars contained in thia Report with tegaxd 
to the number of oases of anthrax due to the use ox the 


materials (horsehair and bristles) during the last aeven 
years show that the risk of infection to the persons 
employed in handling them is soriousu and indioate the 
nsed for preventive measures being t ak en . The method 
which the risk can be minimised by me a n s of stoaift 
mrinteotion, is briofly described, and It Is SEggtsIsd 
that process of disinfeotion oould be mostdlmvilyy 
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CnuMM,!***. 


oh«*ply ouritd oat Mora tho 
iMtotUu to the menafeotorer. 
«» , .®**i‘* ♦“ **>“ *!“«> ooneidoretion 

Bogulatlone under eeotion 79 of 
^ Factory and Workehop Act, prohibiting tho uee of 
horsehair and brietles unless they have 
fint been submit^ to some effioient system of disinfection 
ny steam ; but before framing Regulations he would be glad 
to receive and consider any observations which manu- 
mdustriee affected may desire to make, 
eapec.auy with regard to the suggestion mentioned. 


l^niAL Ripoar of tb* Dipabtmivtal CoiqiiTT** oif 
W* Boyal CoLLia* Of Scaowoi, &o. Vol H. 
Minutes of evidence. Appendices (11.— XHL) and 

Fetter Lane, 

T 231 pages, containing minutes of evidence 
tagen before the Departmental Committee of the Board 
of Education. 12 appendices on various aUied subjects, 
and an index to the various subjects dealt with in the 
report, minutes and appendices. 
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Official Notices. 


COMMUNICATIONS. 

Affthors of communications read l>efore the Society, or 
any of its Ix)cal Sta tions, are reauested to take notice that 
under Rule 43 of the Bve-laws the Society has the right of 
priority of publication for three months of all such papers, 
tnfrin^mont of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
alwtracted for the Journal, in which case no reprints oan 
be furnished to the author. 


DECENNIAL INDEX, 1896-1906. 

A Collective Index to thc5 first fourteen volumes of the 
Journal (1882 — 1895), a volume of 650 pages, was pub- 
lished in 1890 ; a few 'copios of this are still left, price 
10 A. A second volume, embracing the period 1896 — 1906, 
is now in preparation, and will be ready for printing in 
1906. It will contain both a subject matter and authors’ 
names portion, and will be a volume of about 900 pages, 
uniform in slie with the Journal. As the number of 
copies to be printed will d^nd on the number of applica- 
tions from members, the Treasurer is prepared to receive 
Bubsoriptions at the rate of 10s. each copy. A form of 
api^oation for this purpose will shortly w issued. 

Members are invited to call the attention of the Editor 
to any enote or omissions which they may have noticed 
in the Annual Indexes, 1896^1906| as soon as possible, 
in order that they may be put right in the l^iuiial 
Index* 


List ol Members Sleeted. 

July 11, 1906. 

Crowthor, R. E., c/o Mark Fletcher & Sons, Ltd., Moss 
Lane, Whitoficlci, Manchester, Chemist. 

Greene, George M., c/o ColgaUi & Co., Jersey City, N.J.# 
U.S.A., Chemist. 

Hoefele, J. Ernest, 6, Marion Street, Now York City, 
U.S.A., Chemist. 

Henius, Dr. Max, 327, Fullerton Avenue, Chicago, III., 
U.8.A., Secretary, Brewers’ School. 

Horig, Harry W., 14, Van Houten Avenue, Jersey C3ty, 
N.J., U.S.A., Chemist. 

Hulme, Robert B., c/u Kentucky Refining Co., Louis* 
villc, Ky., U.S.A. , Chief Chemist. 

Johnson, Oliver L., Jewett City, Conn., U.S.A., Dye 
Works Manager. 

I^remora, William, Holland, Mich., U.S.A., Sugar MUl 
Superintendent. 

Morris, A. H., 77, Beverley Road, Bolton, Lancashire, 
Brewer. 

Peverley, Frank, Holly Lea, l^ongfield Road, Urmston* 
near Manchester, Dyer. 

Shaw, Ronald W. F., Hooghly (killege, Ohinsurah, Bengal* 
India, Principal. 

Sinclair, Edmund E., 3, Marion Street, New York GSly, 
U.8.A., Printing Ink Manufacturer. 

Stokes, Francis J., 704, Loonst Awenue, Gennaiitoirxi, 
PhUadelphia, Pa*. U.S.A.* Manillaotaring 0^^ . 
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It, itot. 


Wahl, Dr. Robert, 327, Fullerton Avenue, Ohioaeo, Dl*, 
ILS.A., President, Brewers* Sohool. 

Zdettojric*, Joaeph, 6, Mace de U Station. Aloet, Belgium, 
C9i«mlcal Engineer (Artificial Silk). 


Changes of Address. 

V^n notifying new addresses, members are requested 
to write them distinctly, and state whether they are 
temporwy or permanent. Multiplication of addresses is 
also to be avoided as tending to create confusion. When 
sending subscriptions, the use of the form attached to 
the application helps to the verification of addresses, on 
which uie safe delivery of the Journal depends. 

Baker, John T. ; Journals to Phillipsburg, N.J., U.S.A 

BaHnj)p, (; F.. l/o South Woodford; 20, (ii^vo’ Road. 
Wanstead, Essex. 

A - *’"**•“'* : «prin(rbrook Work., 

Mdleton Road, Oldham, Blaach and Ovoworka 
Manager. 

Bi( rwith R W I/O Dovor, N..I. ; v/o E. I. du Pont ami Cto.. 
USA **"''<*'"1!. Wilniington, Del., 

Brettell-Vaughan. K ; .Journala to IR. yuee„ street 
liondon, E.C. 

Brew pe^or, l/o Waukegan ; 842. hunt Avenue. Bogera 
Park, Chicago, 111., U.S.A. ^ 

Broome, Jos., l/o Bayonne ; 5, Webster Terrace, Roselle 
Rark, N.J., U.S.A, 

Buchanan, E. F., l/o Berlin ; c/o Dresdner Bank, Frank- 
furt a/ Mam, (lormany. 

Davidaon. C.. l/o Pollok^hiekls ; 328, fioHl.ill Drive 

Dennistown, (llasgow. * 

Dibdin, W. J., l/o Sutton ; “ Pnriev Bury," Purley Down* 
Hoad, Sanderstead, Surrey. ^ 

CaMinliiro;?; 

Fuller, C. J- l/o Brownlow Road; 003, Chorley New 
Road, Horwich, near Bolton. ^ 

Ruthne, Alan ; .Tournala to c/o Cooper. Allen and Co 
Cawnjiorc. India. 

Hodgkins, D. H., l/o La FayetUi Avenue,; «0, Pauliaon 
Avenue, Passaic, N.J.. U.S.A. »uiihoii 

Hudson, A. W., l/o Vancouver Island ; retain Journala 
Jonea^ Chas. H., l/o f^moh End ; o/o Capilhtaa Copper Co. 

Muachaca, near Aiidalgala. I^ov. Catan.aroa, Aj^ntina. 
LabOTi^,^Dr. Leon, l/o Rochenter; Ijm Angeles. Cal.. 

Lach^niv Dr, Arthur, l/o .San Franeiseo ; Petaluma, 

Lmdwy, Robt., l/o Johannesburg ; Cyanide Works 
Durban Roodepoort (1. M. Co., Roode,wort, niansvaal 
MeGovney, C. S.. l/o West La Fayette; Engineering 
Kxt>enment Station, Urhana, HI., U.S.A. ^ ^ ! 

Matthews J. Merritt, l/o .South .Slnss’; 320. .South i 
Broaii Street, Philadelphia, Pa., U.S.A. 

Bridgeton; 188, St. Vincent Streid. | 

Morris, Fdgw* F. ; all communications to c/o Comhrook 
Chemical Co., Ltd., Color VVorks, Stockport. 

King^tovin, Co. 


F»yiie, AUw G. 0^ I/O Peckham ; (V8, Plassey Straet, 
Penarth, near Cardiff. 

Proctor, a, I/O 27; 43#, Londoii Rood, Forest Jffffl, S.B. 
PuUIn, 8. R-» l/o Deeds; Attasi Mines, Princisu, Bunkwa 
Station, Sekondi, Gold Coast Cblony. 

Hhul«, D. P, I/O J^troit; B.F.D. No. 7, Box 140. Los 
Angeles, Cal, U.S.A. 

kSiebidd, Alf., 1/ o Alloa ; c/o British Dyewood and Chemical 
Co., Ltd., Lacovia P.O., Jamaica. 

Symmes, Whitman, l/o San Francisco ; 2231, Piedmont 
Avenue, Berkeley, Cal, U.S.A. 

Thompson, Dr. J. Fairfield, l/o New York; c/o Orford 
Copper Co., New Brighton, N.Y., U.S.A, 

1’ighe, Arthur, l/o Darling Point ; Springfield, Darling- 
hurst Road, Syilney, N.S.W., Australia. 

Walpole, (J. SUnley, Joimials to 140. Warwick Street, 
Ihniheo, S.W. 

Change of Addrese Required. 

PoUitt, R. B., l/o Johanne.sburg. 

Deaths. 

Orsmanj^W. J., of Gathm-st, Wigan; at Port Said, June 
Russell, David, at Silverbum, Iseven, Fife. June 2nd, 


Patent List. 

rn “ Application for Patent ” and 

[C.8.) Complete Specifloation Accepted.’* ano 

n which acceptances of the Complete Specifications are advertised. 
Complete Specifications thus advertised as accRntAd nnmn 


L-PLANT, APPARATUS, AND MACHINERY. 

[A.] 13,984. Moore, See under VIII. 

M 14,032. Wolf. Filters. Juno 19. 

„ 14,049 Forder. Pumps for raising or forcing 

hquids. June 19. ** 

„ Elmore. Separation of certain constituents 

of hnely divided material June 20. 

„ 14,506. Fischer. Filter.* June 26. 

„ 14,673. Wood. Underfeed furnaces. June 26. 

„ 14,574. Wood. Forced draught furnaces. June 26. 

., 14,637. Brooke. Regenerator fumaoos. June 27. 

„ 14,663. Black io. Method of rendering certain 

powders readily miscible with water. June 27. 
12,874 (1906). Gery. Tunnel kilns. June 27. 

16.139 (1905). Shew and Jones. Kilns for drying 
hops and malt. July 4. ® 

“quid «i». 

19,378 (1905). Thompson (Schmitz). Apparatus 
for the continuous supply of two liqiiidiT to a 
vessel. July 4. 

"liSJiT-aSsjaarjis.is 


US. 


1 «, 1000 .} 


SUPPLBiraNT. 
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II.-~FUEL. GAR, AND LIGHT. 

fA.] 18,956. Justice (DeutBche Gaagliihlicht A.-G.). 
Metallic filament for electric glow lamps and 
method of treating same.* June 18. 

14,209. Lynde. Production of gas from petrol or 
other hydrocarbons. June 21. 

14,281. Wilke, and The Simon-Carves Bye- Product 
Coke Oven Co. Vertical flue coke 0V4mfl. June 22. 

„ 14,365. Parker. Fuel. Juno 22. 

., 14,425. Sander. Manufacture of filaments for 

electric incandescent lamps. June 2.3. 

„ 14,437. Hill. Mantles for incandescent gas burners. 

June 23. 

14,496. Flossel. Purifying blast-furnace and other 
impure gawiH.* June 25. 

„ 14,640. Ritchie. Manufacture of mantles for in- 
candescent gas lighting. Juno 27. ! 

„ 14,065. Bourdos. Incandescent gas mantle. | 

June 27. | 

,j 14,677. Forster. (Jos producers. June 27. 

,, 14,714. Collet and Whitfield. Manufacture of 

producer gas. June 27. 

„ 14,731. Cranmer. Apparatus for producing gas 

for illuminating, heating or [niwer purposes. 
June 28. ; 

,, 14,790. Parker. Destructive distillation of coal. 

June 28. 

„ 14,799. All port. Coke oven plant. June 28. 

„ 14,810. Deutsche Gasgluhlicht (Auerges.). 

Method of nrotlucing metallic incanrhiscenct- 
bodies for iMectric glow lamps. [Ger. Appl., i 

Oct. *i8, 1905.1* June 28. 

„ 14,901. Deutsche Gasgluhlicht A.-G. (Auerges.). 

Method of producing metallic electrical incan- 
descence bodies. [Ger. Appl., Oct. 28, 1905. |* 
June 30. 

„ 14,947. Rieinens. Regenerative gas furnaces.* 

June 30. 

|C.S.] 12,468 (1905). Delage. Sec under IX. 

„ 13,013 (1905). Dicckmann, Ormrod, Curie and 

Htaekard. Hurm^rs for liquid fuel. Juno 27. 

, 14,575 (1905). Foster and Greener. Gas pro- 

ducers. July 4. 

„ 20,330 (1905). British Thomson-Houston Co., Lttl. 

(Allgemcine Klektricitats Gos.). An*, lamp 
electrodes. July 4, 

„ 22,382 (1905). Bownier. Suction gas producers. 

June 27. 

„ 24,680 (BK)5). Van Vriosland. Treatment of the 

woven tubes or yarns used in the manufacture 
of incandescent mantles. .Ijily 4. 


ni.-DF>tTRUCrriVE DISTILLAIION, TAR 
PRODUGI’S, PETROLEUM, AND 
MINERAL WAXES. 

[A.} 14,567, Kuess. Manufacture of candles or other 
illuminating bodies by means of petroleum or 
other mineral oils.* Juno 26. 

„ 14,568. Kuess. Solidification of petroleum or 

other mineral oils and the transformation of 
the solidified hydrocarbon into soap.* June 26. 

„ 14,896. Vincent. Recovery of benaune and other 

volatile products disengaged during certain 
industrial operations. [Fr. AppL, July 3, 

1906.J* June 30. 

[C.S.j 13,151 (1905). Rpaltehola. Kmuliions of tar oils, 
phenols, and similar produetn. July 4. ^ 


IV.— COLOURING MA'CTBRS AND DYESTUFFS. 

[A.] 14,057. Kallo und Co. Manufacture of a sulphur 
containing red colouring matter from ihio- 

indoxyl oarboxylio acid and from thioindoxyl. 
[Ger. Appl , Deo. 22, 1905.]* June 19, 

„ 14,191. Johnson (BadisoheAnilin und Soda Fabrik). 

Manufacture of colouring matters containing 

sulphur, and of Icuoo compounds thereof, June 20. 

„ 1 4,192. Johnson ( Badisohe Anilin imd Soda Fabrik). 

Manufacture of colouring matters containing 

sulphur, and of Icuoo compounds thereof. Juno 20. 

„ 14,507. Johnson (Bodisclie Anilin und Soda Fabrik). 

Manufacture of (u>h)uring matters containing 

sulphur. June 25. 

„ 14,921. Newton (Bayer und Co.). Manufacture of 

new a'/o dyestuffs. June 30. 

[C.S.1 20.780 (1905). Abel lAct.-Ges. f. Anilinfabr.b 
Manufacture of amidosuliJionie acids of phenyl - 
1,2-naphthirnida/ole or homologues or deri- 
vatives thereof. July 4. 

„ 23,316 (1905). Johnson (KalU^ und Co.). Manu- 

faeture of red sulpnur-containing colouring 
matL>r. July 4. 

„ 10,405 (1906). Imray (Roc. Chem. Industry in 

Basle). Manufacture of red vat dyeing dyestuffs, 
June 27. 

„ 11,760 (1906). Imray (Roc. Chem. Industry in 

Bash*). Manufacture of red, violet and blue 
vat dyeing dyestuffs. June 27. 

„ 13,057 (1906). Johnson (Bodische Anilin und Soda 

Fabrik). Maimfaidnre of com)»oundH of the 
aiitbraoene senes and of colouring matter there- 
from. July 4. 


V.-PREPARING, BLEACHING, DYEING, 
PHINTIN(4 AND FINISHING TEXTILES, YARNS, 
AND FTBRhX 

[A.] 13,966. Haddan (Valctte). Manufacture of non- 
inllammable and non-explosive artificial silk. 
Juno 18. 

„ 14,018. Jones and Dyson. Powder for fireproofing 

cotton fabrics. June 19. 

„ 14,087. Vittenet. x\pi)aratus for the manufacture 

of artificial silk. ( rr. Appl., June 19, 1905.]* 
June 19. 

„ 14,261. Kalle nnd Co. Dyeing and printing rod 

on textile fibres [Ger Appl., June 20,, 1W5.J* 
June 21. 

„ 14,343. Rohner. Manufacture of alkali salts of 

formaldehyde sulphoxylio acid.* June 22. 

„ 14,344. Wood. Apparatus for cleaning, dyeins 

and otherwise treating wool, hair, cotton ana 
other materials,* June 22. 

„ 14,918. Rpenle. Bleaching kiers. June 30. 

fC.S.l 13, .356 (11H)5). Hardcastle. 'Preatment of fabrics, 
felts, yarns, slivers and the like with liquids, 
emulsions, gases, &e. June 27. 

„ 14,860 (1995). Asher. Methwl of dyeing sponges, 

July 4. 

„ 21,114 (1905), Thornhill, and Moseley and Sons, 

Production of patterns on cloths and other 
{ fabrics. June 27. 

„ 26,054 (1905). Lake (Companhia Manufactora 

Flumineuso). Machines for printing fabrics 
and wail papers. Juno 27. 

„ 26,962 (1906). Bethmann. Process iot dlyeing 

animal fibres and fibre mixtures containing 
wool, with Aniline Black. Juno 27. 
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VI.~C0U>URIN(3 WOOD, PAPER, LEATHER, Etc. 

[aR-l ‘2tV054 (HM)r»). Lake (Conioaiihia Manufactora 
Flutninen«e}. tSffr hwUt V. 

,, 2998 (1900). Martinot anrl ThOan. Apparatus for 

dyeing liidos and skins. Jnno 27. 


VU,~-ACim, ALKALIS, AND SALTS. 


[A.] 13,882, Walkoy. rJonvorsiou of triboHio ijhoaphatc 
of liino into inonohaMio pho8})hate and oxi<l(‘ of 
lime, ami si'parntion of tin' two. Juno IH. 

„ 13,970. Johnson (Dhom. Fahr. Orii'sheim Kleklronk 

Manufacturer of aluminium hydroxide and 
aluminalcs. June 18. 

„ 14,278. Dennis and (’o., Ltd., and Dennis. OopjHrr 

sulphate coolers. June 22. 

„ 14.279. Dennis and Co., Ltd., and Dennis. Copfier 

sulphate coolers. Jiimr 22. 

„ 14,323. Newton (Payer und Co.). Manufacture of 

hromino pre])ara1ions. Jumr 22. 

„ 14,339. Riiisert. Senaration of sulphuric 

acid and sulphates from aqueous solutions.* 
June 22. 

„ 14,489. Rloxam (Kirchhoff und Neirath). Manu* 

facturc of }H*roxides or pi'roxidised compounds. 
June 23. 

„ 14,580. Kintncr. Ozone producers. flLS. Appl., 

June 28, 1905,]* June 20. 

„ 14,001. Maclitolf. Mamifaeturc of amorphous car- 

bon.* June 20. 

„ 14,847. Piffard. Manufacture of ammonia. June 30. 
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13,127 (1905). Hargreavi'S, 
June 27. 


Manufacture of salt. 


10,279 (1905). Holloway. Preparation of common 
salt. June 27. 

17,198 (1005). Hurllnitt and Hurllmtt. Packing 
for hydrochloric acid and gas treating towers. 
June 27. 

19,980 (1905), Johnson (Cliem. Fabr. Clriesheim 
Klektron). Concentration of dilute nitrie acid. 
June 27. 

3530 (1900), J^onthus. Manufacture of a double 
acetate of copiwr and lime. July 4. 

0122 (1900). Pezzohvto and de Feliw. Heparation 
of sulphate of alumina and sulphabr of )S)tash 
from solutions. J une 27. 

7870 (1900.) Pauling. Production of nitric aeip 
or nitric oxide from atmospheric air. June 27. 

7871 (1900). Pauling. Production of pure nitric 
acid, .lune 27. 

11,371 (1900). 'J’cherniac, Separation of alkali 
cyanides from their solutions in water. July 4. 

11,707 (1900). Cons, f. FJektroohem. Industrie, 
Metluxl of protlucing calcium hydride. June 27. 


VIII.— OLASS, POTTERY, AND ENAMELS. 


[A.] 1.3,984. Mooro. Furnaces for glass manufacture 
and like purposes. Juno 10. 

14,250. Wainford. Kilns or ovens for iK)ttory 
and like ware. June 21. 

14,074. Hottomley and Fwt Manufacture of 
fused silica ware. June 27. 


[C.S.] 5005 (1900). Sievert. Olass melting and pouring 
apparatus. July 4. 

„ 8888 (1900). Marks (Theisen et Cie.), Method of 

obtaining moire effects on glass. June 27. 


1X.-~BUILI)1N(1 MATERIALS. CLAYS, MORTARS, 
AND CEMENTS. 

I \.] 14,001. Czarnikow. Manufacture of substances 
with a high resistanoo to moisture especially for 
building purposes.* Juno 19, 

14,030. Hamblot. Arched kilns for burning bricks 
and the like. Juno 19. 

„ 14,173. Clark (American Hydrolit Co.). Manu- 

facture of magnesium cement.* June 20. 

„ 14,233. Liobold, Wittig and (Irimm. Manufacture 

of cement. [Oer. Appl., June 22, 1905. J* 

June 21. 

[C.H.] 12,408 (1905). Delage. Manufacture of refractory 
Inxlies for use in gas fires. June 27. 

„ 13,030 (1905). Brewerton. Kilns for burning 

bricks, tiles and the like. June 27. 

„ 1105 (1900). Bohn. Method and apparatus for 

eleaning and separating clays. July 4. 

„ 2345 (1900). Kelly. Heat insulating materials. 

June 27. 


X. -METALLURC Y. 

I A. I 13,910. Angel. Treatment and rediu'tion of com- 
plex sulphide and other ores. June 18. 

„ 13,917. Ang<»l, Furnace for treating sulphide and 

and other ores. June 18. 

,. 13,931. Cattaneo and Faggian. Preparation for 

converting iron into steel and for temjiering 
steel.* June 18. 

,, 13,935. Cat taneo and Schlesinger. Drying blast 

air for metallurgical purposes. June 18. 

„ 14,002. Siemens und Halske A.-C«. l*roiluction of 

leohircally pure ductile tantalum, filer. Appl., 
Aug. 19, 1905.1* June 19. 

„ 14,401. Fyfe, Apparatus for arresting and deposit- 

ing fumes from ores, June 2J1. 

14,708. Paterson and Ford (Miller), Treatment of 
refractory ores, June 27. 

„ 14,710. Koch. Smelting process and furnace 

therefor. (Oer. Appl., June 27, 1906.]* June 27 

14.840. Boddam and Burt. Magnetic apparatus 
for separating ores in the wet state. June 30. 
|f?.S, 1 10,881 (1905). Vautin. Production of fused metals 
and alloys from oxides and other compounds. 
July 4. 

,, 12,808 (1905). Cloldsohmidt and Weber, Detinning 

of tinned plates. June 27. 

„ 12,8(19 (1905). Goldschmidt and Weber. Detinning 

of tinned plates. June 27. 

„ 12,870 ( 1905). Goldschmidt and Weber. Detinning 

of tinned plates. July 4. 

„ 13,4.33 (1905). Maelvor, Fradd, and Metals Extrac- 

tion Corporation, Ltd. Treatment of complex 
ores containing gold. July 4. 

16,375 (1905). Timm. IVooess for dissolving solid 
fluxes in fluid slag. June 27. 

17,651 (1905). Loitch. Furnaces for separating 
metals. June 27. 

„ 1356 (1900). Andr^. Method of and apparatus 

for manufacturing steel, July 4. 

,, 6484 (1906). Tropenas. Manufacture of steel by 

the pneumatic prooem. June 27. 
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XL-BLBCTRO-CHEMISTBV AN» ELBCTRO- 
METALLURGY* 

[A.] 26,81S (1906). Ashoroft. ElootrolyHis of metallic 
compounds or ores. Juno 22. 

„ 13,940. De Ferranti. Electric furnaces. Juno 18. 

„ 13,066. De Ferranti. Electric furnaces. Juno 18. ; 

„ 13,972. Cowper*Coles. Electrodeposition of copjior. ! 

June 18. 

„ 13,979. Berond (Schmitt). Insulatinu materials. 

June 18. 

„ 14,269. Moscioki. Electric plant for producing i 

chemical reactions. [CJer. AppL, Jan. 17, ! 

1900.]* Juno 21. I 

„ 14,420. Cornelius and Fohn. Electric resistance | 

furnaces. June 23. 

,, 14,668. Tanne and Papenhruch. Klectro-syntholic 

process and apparatus employed therein. .June 27. j 

„ 1-1,803. Bradley, Powel, Donaldson and Wingfield. I 

Electric deposition of metals or alloys. June 28. j 

,, 14,922. Roberts. Electrolytic diaphragms.* | 

June 30. 

„ 14,926. Wellard. Electric colls and the like, i 

Juno 30. i 

|C.S. ) 5468 (1905). Ashcroft. Electrolytic cells. June 27. ' 

,. 11.6r)4A (190.5). Schanschicff. Accumulator plates. 

June 27. 

12,367 (1905). Sahlstnim, Electric ozonisers. ; 

June 27. 1 

,, 17,162 (1905). Clarke. Apparatus for agitating j 

electrolytic solutioiiH. July 4. 

17,238 (1!)06). Joel. Electrodes for secomiary | 

batt-erioB. Jum^ 27. | 

„ 7597 (1906). Allmanna Svenska Elektriska Aktie- ! 

bolaget. Electrically heated shaft furnaces, i 

July 4. ! 

! 

XU.-FATTY (ULH. FAT«, WAXKS. AND ,S(MFS. i 

I 

[A.] 14,2.55. Abel (Aet.-Ges. 1. Anilinfabr ). JSnc andtir 1 

XIX. I 

.. 14,263. Emery. Lubricating com fjounds.* June 21. 

14.368. Kuess. AVc under 111. 

„ 14,784. Henderson. Manufacture of soap. June 28. 

[C.S.] 4688 (1906). Kosters. Manufaeturo of viscid or 
fluid emulsions of oils, fats, or the like. July 4. 


XIIL— PIGMENT8, PAINTS ; RESINS, VARNISHES ; 
INDIA- RUBBER, Et(?. 

(^.)— PiQMKNTs, Paints. 

[C.S.] 16,490 (1906). Brunet. Manufacture of antimony 
and arsenic colours. J uly 4. 

„ 7819 (1906). Ephraim, Process for rendering litho- 

pone more stable against light. July 4. 


XIV.--.TANNING, LEATHER, GLUE, SIZE, Etc. 

■i 

A 14,819. Betz. Production of a horn-liko substance 
from casein or oaseindiko or albuminous sub* 
stances.* Juno 22. 

14»996. Martec. Manulaoture of an insulating 
oompositioiL resemUing vuleanite. June 23. 

«, 14^001 Kohl Hanufao^ofleatte.* June 26. 


f.C.S.] 18,328 (1006). Thomas. Manufacture ol fU ms and 
sheets from casein compounds. July 4. 

„ 21,604 (1906). Bauer (Masohinonfabr. MoonusAkt.-* 

Ges.). Machines for cleaning and dressing hides. 
July 4. 

„ 23,299 (1905). Fibring and liennoborg. Process 

for rendering eliroine leather waterproof and 
durable. June 27. 


XV.— MANURES, ETa 

fA.] 13,882. Walkey. See under Vll. 

„ 14,171. Hartje, Nilscii and Spencer, See under 

XVllLI. 


XVll.-BHKWING, WINES, SPIRITS, Etc. 

[A.] 13,916. Sclialk. ProcesH and apparatus for for- 
tiieniing wort * June 18. 

„ 14,512. Faulkner. Treatment of mash mixture 

or brewers’ grains or draff for the production 
of mate-rial for use as an ordinary malt wort, 
June 25. 

[C.S,J 15,139 (1905). Shew and Jones. Sec under I, 

„ 18,393 (1905). Nycander. Production of dis- 

tillers' yeast from the raw materials for and 
proilucts of the manufacture of tapioca, sago, 
arrowroot flour, and the like. Juno 27 

„ 20,246 (1905). (Jhew, and 11. J. West and Co. 

Production of non-deposit beer and the like. 
July 4. 


XVm. --FOODS; SANITATION, WATER 
PURIFICATION; AND DlSINFECrTANTS. 

(.4.) —Foods. 

[A.] 14,067. 'J'emple. Process of treating yeast for 
bread making and the like.* June 19. 

„ 14,171. Hartje, Nilson and Six*noor. Treatment 

of hsh and fish offal for the production of Ash 
meal, fertilisers, &c. June 20. 

„ 14,931. Parker. Manufacture of extract of germ 

of wh(5at. Juno 30. 

IC.S.1 12,642 (1905). Krause ami Lenk. Method of 
preserving animal and other organic substances. 
June 27. 

„ 13,245 (1905). Sherman. Process for preserving 

fruit. July 4. 


{li .) — Sanitation ; Watbk Puuificaiton. 

[A.j 14,464. Candy. Purification of water. June 2u. 


(C , )— DlKlNFHOTANTS. 

[A.] 14,818. Hume. Sheep di|>s.* Juno 30. 

[C..S.] 6676 (1906). Smith and Davis. Disinfectants and 
deodorisers. July 4. 


XIX.— PAPKR, PASTEBOARD. Em 

).A.J 14,177. Monin. Loading or tilling substances fat 
use in the manufacture of paper. Juno 20. 

„ 14,266. Ahel. (Act-Ges, f. Anilinfabr.). MW 

factuio of cellulose esters of fatty acids. June 2L 

[C.S.] 0942 (1900). Van don Bosch, van den Bosoh, and 
MliUer. Direct produotioa of cdloui:ed oeUuIoae 
artioleH. Juno 27* 









XX.~-FINK OHKMICAJiS, ALKALOIDS, 
ESSJENTUL OILS, AND EXTRACTS. 


XXI.-PHOTOGRAPHIC MATKRIAI^ AND 
PROCESBES. 


[4.] 14,122. Lynde. Maniifaoture of HacohArin. June 20. 
,, 14,922. Wellcome, Jowett and Pynian, Manu* 

facttiro of new therajicutio c*omi>ound8. June 22. 
„ 14,438. Chom. Fahr. Oriinau, T-andehoff und Meyer 

A.-O. Manufacture of oonoenirated formic acid. 
|Ger. Appl, July I, 1005.J* June 23. 

[O.S.] 1,3,001 (1905). Juh^H Jean et Cic., and Haverat. 

Proce»8 for the recovery of ether vajKJurB. .Inly 4. 

M 18,582 (1906). Cooia^r (ilaytir und Co.). Manu- 
facture of pyrimichno derivatives. July 4. 

„ 772 (lOOii). Klektrochemische Werke Gcs. m.b.H. 

Manufacture of formates. Juno 27. 


[A.] 14,485. Bloxam (Neue Photogranhlsoho Ges.). 
Photographic pigment paper. ^ June 23. 

[C.S.] 5780 (1905). Tattle. Negative plates for photo- 
graphic printing. June 27. 


XXII.— EXPLOSIVES, MATCHES, Etc. 

[US.] 0314 (11K)0). Lake (Dynamit Akt.-Ge». vorm. A, 
Nolwl und Oi.). Nitroglycerin explosiveo. 
July 4. 























SMtibis. 

Orsman, W. J., of Gatibiivat, Wieaa ; at Port Said. June 
21(it 

Riweell, David, at Silverbum, Leven, File. June 2nd. 


Birmingham and Midland Section. 

Meeltng held eU Birmingham on Wednesday^ May 10^A, 1906. 

BROy. P. F. FRAXKLAND, F.ll. 8 ., IJff THE CHAIR. 

SOME TEMPERATURE OBSERVATIONS DURING 
THE BURNING OF FIRE-CLAY GOODS. 

BY VTAXTBR C. HAFCOOK, B.A. (CANTAB.), F.I.C, 

Clays, in their natural state, contain both moisture 
and combined water. In the course of manufacture 
more water is introduced to render the clay plastic, but 
the bulk of this is removed during the drying process, 
and is accompanied by the contraction known as “ air 
shrinkage.” What little added water remains when the 
goods are ready for burning may be treated as ” moisture.” 
Moisture is driven off from clay at from 100® to 160® C ; 
the expulsion of combined water begins at about J60® to 
400° C. and is complete at from (KKT to 700° C. By the 
determination of this •* temperature of dehydration,” 
according to Le Chatelier, hydrated aluminium silicates 
are capable of better olaasiff cation than by chemical 
analysis. Ijo Chatelier has also shown that besides 
the usual absorption of heat on dehydration, which checks 
the rise of temperature, there is at certain temperatures, 
a brisk evolution of heat due to physical change. 
On heating, clays also lose carbon dioxide, sulphur 
dioxide, organic matter, &o. Kennedy (Transactions 
of the American Ceramic Society, 1902, 4 , 146) found 
that pure kaolin briquettes up to 600° C. lost weight 
equally with briquettes of 70 per cent, kaolin and 30 per 
cent, chalk, hut that the latter lost further in weight 
up to about 900° 0., showing that the carbon dioxide 
was driven off between 600° and 900° C. 

In order to follow the tomjierature changes occurring 
during the burning of an ordinary circular down-draught 
kiln, an electrical pyrometer was inserted in the centre 
of the crown of the kiln, and extended to a depth of about 
1 ft. inside. Observations wore recorded every two 
hours, with the results 8ho\('n in Fig. 1. 
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The first reading was taken at 80° C,, when the grates 
were half full and the top of the ” wicket ” still open. 
The fires in the ^ates wore increased by regular additions ' 
to the top, and the temperature rose gradually to 60^ C. 
At this point the top of the wicket was micked up, and 1 in. 
of draugh^ut on the chimney. Xh8 temperature then 
fell to 40!(r C., evidently due to insnffioWt draught. 
After 24 hours, however, with a 2*in. draught, the tem- 
perature of 500^ C was regained. For the next 82 hours 


the temperature of the kiln remained stationary at 6^ 
although the firing was steadily maintaiewd and 
3rd and 4th inches of chimney draught were a44iw 
This stationary temperature indicated absorp^op ^ 
heat, due to dehydration of tl\e clay, and this observatkki^ 
made on a kiln containing some 27 tons of mate^ , 
practically confirms observations made on a laboratory 
scale by Le Chatelier and others. From this pdnt the. 
temperature rose steadily until the maximum of 1000^ C. 
was reached. The readings of the electrical pyrometer 
corresponded fairly closely with the fusing points of 



some Seger cones also contained in the kiln. Fig, 2 
shows the cooling curve of the kiln. 

An electrical pjrroraeter enables the changes occurring 
in the kiln to be followed without opening it. By 
use the workman’s attention to the firing can be cheok^ 
the supply of heat controlled, and temperariunS^ 
known at which absorption or disengagement of hi4l 
occurs. Tliis critical temperature of dehydratim 
should be known to all burners of clay artlclefl aa 
A. E. Barnes has already pointed out In kUnl 
closely set, as with bricks, a largo quantity of steam iS 
rapidly set free, and becomes in a measure superheated. 
The action of this steam upon the cooler parts of a kfin 
and the ventilation and construction of kilns to meet this 
emergency, all demand further study. With regard to 
some of the points here mentionefl, the use of an el^trical 
pyrometer would give information. At the same time, 
as Prof. H. Kies mentions in a report upon “ The G3s(yi 
and Clay Industry of New Jersey,* the price, delicacy ctt ’ 
the instrument, and laok of realisation of its importance, 
have all tended to restrict its use — though many of the 
larger clay-working plants of New Jersey are adoptixig 
it, an example, which from my own personal experience, 

I would commend to the careful consideration of EngUidi 
manufacturers. 

My thanks are due to Messrs. Chance, Brothers and Co., 
Ltd., for kindly allowing the results of these observations/ 
made on their works, to be published. 

Discussion. 

Dr. SuATBB Phiob asked if the curve obtained when 
the kiln was being heated up was the only one taken,, 
or whether others liad been taken, all showing a si milAa* 
peculiarity at a temperature of about 600° C. 

The Chairman asked whether a similar curve had been 
token showing the effect of firing upon an empty kiln, 
Wes it absolutely certain that the effect was entirely 
due to the charge 7 

Mr. Albx. Tucker said that he had seen, near Dussel* 
dorf, an interesting control for high temperatures apjdieni 
to a kiln, which depended on the dotation of a bar of 
iron in mercury. The mercury was placed in a by-pasB 
from the main flue, and in this way the temperature 
to which it was expo^ was reduced conskierabfy. The 
iron bar actuated a differential valve as a kind of relay, 
end lyr a damper controlled the chimney outlet of t|^ 
furnace, and so regulated the heat of the kilm 

Mr. BossitER asked whether any temperatures had 
been taken with the pyrometer in diffwent positioiMi ifi ’ 
the kiln 7 Ho had had some experienoe in taUng tenp- ^ 

% 
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ptrfttares in furnaoes aad he found there could be enor* 
mous difference* in ju«t shifting the pyrometer from 
one place to another ; in fact, a small shift of the pyro* 
meter would sometimes make a great difference in the 
temperature. It appeared to him that if a kiln were 
charged with a quantity of fire-clay goods, the temperature 
at the crown of the kim, or 2 ft. below the crown of the 
kiln would be different from the temperature at the same 
time 2 ft. from the floor of the kiln. 

Mr. Paox said that the pyrometer was not placed in 
the most desirable position for the purpose. The flue- 
tuations in the temperature of the fuses at this point 
were considerable, due to the conditions of “ firing.’* 
The fire mouths had no doors, and the quantity of air 
admitted over the fire was very variable, and of course 
such variation would be very pronounced at the |)oint 
where the pyrometer was placed! This would be evident 
had the sketch shown the relative position of the fire holes 
or fumaoes of the pyrometer. 

The question of dehydration had been dealt with 
recently by Mr. Jos. Burton in a paper read before the 
English Ceramic Society. The method he adopted was 
to burn small tiles (previously dried at 105° C.) to tern- 
jMrature interval* of 20° C., and so find the loss in woiglit. 
These experiments showed that the combined water was 
driven off as follows, taking each 40F* interval : — 120^ C., 
0*32 per cent of the total combined water ; KKf C., 
0*61 per cent ; 200“ C., 0*62 per cent ; 240° d, 0-07 per 
cent ; 280® C,, 0*86 per cent. ; 320“ d, 1*40 per cent. ; 
800“ d, 2*30 per cent. ; 400® C., 2*82 per cent ; 440“ C., 
2*96 per cent ; 480“ C., 4*24 per cent. ; 520° C., 9*69 per 
cent ; 560® C., 10*18 per cent ; 000“ C., 10*69 per cent ; 
700“ d, 11*15 per cent ; 800“ d, 11*42 per cent ; and at 
1200“ a, 12*01 per cent 

The temperatures were taken with a carefully calibrated 
Le Chatelier pwometer, and it would be noticed that 
nearly half of the combined water was driven off between 
480“ and 520“, which would agree with Mr. Hancock’s 
oonolusions. As to the fact that the temperature curve 
showed a retardation about 500“, this was fully recognised 
by a competent kiln man, and so far from trying to 
increase the temperature at this point, he kept the fire 
mouths open, thus admitting a large quantity of air over 
the fire, and made no attempt to force the heating until 
he was satisfied that the rush of this so-called “ second 
ateam ” was past. The beginning and the end of this 
critical perioa were easily observed in cases where the 
ordinary down draught kilns had independent chimneys. 
The indication was the discharge from the chimney of 
a yellowish vapour. It was this vapour, too, wliioh 

f [ave rise to the bluish hay^o often observed when one 
ooked down on a brick yard lying in a valley or de- 
pression. 

Mr. H. L. Hmathootib referred to a method of measuring 
the temperature in kilns and other hot places. Mr. 
Hancock had mentioned the well-known advantages of 
the nyrometer, but the iiyroraeter generally employed 
could not be moved about, and it measure the tem- 
perature at a particular place in the kiln. In conjunction 
with Mr. John Pugh, of the Rudge Whitworth Co., he 
had perfected a pyrometer which enabled one to toll the 
temperature quite accurately at any part of the kiln that 
could be seen from the outside — it was very simple and 
only involved the employment of solutions which were 
* contained in glass cyliuders half an inch in diameter 
and half an inch in thickness. These were so made and 
so composed that if one looked at a red hot body through 
a pair of these cells, it would be invisible because the 
light was entirely absorbed. If the hot body rose in 
. temperature it would just become visible. Those were so 
made, too, that they gave the same reading with another 
peraon’s eyes, because the rods were not stimulated. 
A number of pairs could be placed in front of the eyes, 
which were protected from extraneous light by a stereo- 
•oope-like hood. Each pair correspond^ to one tem> 
perature. The instrument could be hooked to the eMs 
like spectaoles. 

Mt. L. Abohbutt asked whether Mr. Heathoote’s 
pyrometer was made commercially, and where it could 
be obtained. 


Mr. HxaTBOOtx replied that the iaatrument was at 
present being perfected ,for other materials besides iron 
and steel, and that it would be put on the market, 
although not immediately. 

Mr. W. C. Hancock, in reply, said that he was quite 
aware that there was one rather weak point in this corn* 
munication, and that was that the curves which he had 
shown simply represented the observations upon one 
kiln. His explanation was that he was not now in a 
position to follow up the subject. With regard to the 
question as to what would be the variation* of the pyro- 
meter supposing the kiln to bo empty, he had no data, 
a* no such experiment had been tnea, but he must say 
that he failed to see why for 32 hours that particular 
temperature should have been maintained, considering 
the fact that the amount of heat which was being com- 
municated to the kiln was being continually increased. 
He was certain from personal observation of the kiln that 
it would not remain stationary from any actual neglect 
on the part of the workmen. He was exceedingly in- 
terested to hear of the instrument described by Mr. 
Tucker, and also of the method of measuring the tem- 
peratures, which was quite new to him ; he should be very 
pleased to hear more of the matter. He was, of course, 
quite willing to admit the difficulties attending the use of 
this pyrometer, and the fact that it simply recorded the 
temperature of one point in the kiln. But he thought, 
regarding the symmetry of such a kiln, that the point he 
had chosen was the best at which to take the observations. 
He was fully aware of the difference which existed between 
the temperature at the top and the bottom of a kiln, 
but this kiln also contained a number of Seger cones 
whioh were placed on the top of some materials in the 
kiln, and consequently about 3 or 4 ft. lower than the 
junction of the thermo-couple, and the temperatures 
at whioh these cones fused corresponded fairly closely 
with the readings of the pyrometer. For example, a 
01 cone, the fusing point of which is 920° C., was noticed 
to go down when the reading of the pyrom^r was about 
92^, and another cone corresponded pretty closely with 
990“ C. With reference to the method Mr. Page referred 
to, he himself had mode some observations on a large 
scale in the same way. He could see no explanation for 
the curve remaining practically constant tor 32 hours 
except that it was due to some physical change that 
was taking place in the materials in the kiln, and he weis 
certainly confirmed in that opinion by the fact that on 
the laboratory scale Le Chatelier had obtained the same 
result. Of course he did not maintain that the tem- 
|jerature was accurate within a few degrees ; it would 
vary with different clays, especiallv in the cose of fire- 
clays, whioh wore more complex than ordinary clays. 


EFFECT OF CERTAIN ELEMENTS ON THE STRUC- 
TURE AND PROPERTIES OF COPPER. 

BY ABTHUB H. HIOKNS. 

Much work has been done in recent years in investigating 
the influence of various metals when alloyed with copper 
in different proportions, notablv by Charpy, Stead, 
Le Chatelier, Gautier, Stansneld, Roberts-Austeu, 
Baykoff, Hoyoock and Neville, Campbell, and the author. 
The present research has special reference to the alloys 
of copper with arsenic, antimony, bismuth, lead and 
phosphorus. Some of these alloys, viz., Cu-As, Cu-Sb, 
Cu-P, form ohomioal compounds, others exist as solutions, 
and some form mere mi:rtures or emulsions. 

The mode of procedure was to melt pure copper and 
then add the alloying elem^t. Two methods of treat- 
ment were employed, viz., the freezing point method 
and the miorosoopio examination of the alloys, one 
me^od confirming the results of the other. 

For the preparation of the alloys carbon oruoibles were 
employed. After melting the metals together they 
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were rigorously stirred with » charred stick, ccrered with 
powderM charcoal and a lid, and then allowed very 
•slowly to cool. Another portion was cooled quickly. 
For microscopic examination a slice was out right wouffh 
the centre of the ingot, and the surface selected tor 
polishing was that at right angles to the cooling surface. 
For obtaining the freeau^ point of a series the freeing 
points of the separate metals were first determined, ana 
then that of the various alloys. 

The types of pattern visible on the etched surface of 
the metal depend upon the position of the freezing-point 
on the curve. For alloys whose freezing-points are on 
•or near the summit of a curve the whole of the section is 
■composed of one substance, generally made un of orystal- 
grai|M having fine boundaries. When by tne addition 
•of either constituent a summit of a curve is left, the lines 
between the crystal-grains widen and become filled with 
a network of matter differing from that of the crystals 
and generally showing a more or less striated structure, 
oharaoteristio of eutectics. As the bottom of a curve 
leading from a summit is reached, the eutectic occupies 
the wole surface. Any deviation from the eutectic 
proportion causes the breaking up of this striated pattern, 
and grains of one of the constituents appear in the eutectic 
raatnx. The nature of these grains will depend on which 
■side of the eutectic angle the alloy belongs to. These 
, grains are primary bodies ; they crystallise out first on 
the cooling of the alloy, and often arrange themselves in 
rows at right angles to each other, forming a dendritic 
•structure. They are probably skeleton crystals, which 
are gradually filled up irora the matrix by addition from 
one of the constituents as a true chemical compound or a 
pure metal is approached. 

The freezing-points of the various alloys were determined 
by a protected thermo-junction, and the readings taken 
from a graduated scale. 

Curves of freezinq-points . — The curves recording the 
freezing-points art) shown in Fig. 1. The composition is 
given in percentages. The alloys were analysed and 
micro-sections taken before and after the re- melting. 

Arsenic . — The addition of arsenic lowers the melting 
point of copper uniformly down to 14 per cent., when a 
steep fall occurs, reaching its lowest point at 686® 0. 
This alloy contains 19*2 per cent, of arsenic, which corre- 
sponds to the formula Cur As. The alloy with 22 per cent, 
of arsenic freezes at 708®, and the curve gradually rises 
until the alloy with 28*4 per cent, is reached at 747®. 
This is the chemical compou^ CmAs, and is distinguished 
by several characteristics, which will be referred to when 
■describing the micro-seotions. 

At 847® C. another chemical compound freezes, having the 
formula Cuj^As», and containing 32*2 per cent, of arsenic. 
This is a well-marked body, as shown by its colour, 
fracture, melting point, and internal structure ; it 
solidifies at one temperature like a pure metal. Beyond 
this proportion the temperature falls to a minimum with 
about 36 per cent, of arsenic. The curve then rises to 
another summit at 740® with 37*34 {>er cent, of arsenic, 
forming the compound Ci^As. From this position the 
curve descends to 702®, witn the alloy containing 41 per 
cent of arsenic. This is near the practical limit of the 
direct combination of copper with arsenic. 

The information furnished by the curve may he stated 
as follows : The lino is practically straight from 0 to 14 
per cent, then falls rapidly to the euteotio mixture B. 
At C, the first chemical compound, Cu^As, crystallises 
out as a pure substance. This is soon followed hyr the 
oompountf Cu^Asg at D. At E another euteotio mixture 
occurs and at F we get the compound CU2A8. Beyond 

0 the constituents form mere mechanical mixtures, the 
arsenic rapidly burning off. 

1 vla)Watts* Dictionary of Chemistry, vol. 2, 1882, it is 
etateu that the ohemioal compound Ov^M occurs native 
as domeykite in Chili and OornwalL The compound 
Cu^Aa is known as white copper or white tombac, 
obtained by heating an arsenite or arseniate of copper 
with charooaL The compound CusAsg may be i^oduced 
b^^aaoing araenurettea hydrogen over dry cupric 


Tabu of Alloys. 


Ko. 

Par oeat, of 
aneulc. 

Freezing point 
in degrees 
centigrade. 

Notea. 

1 

0*1 to 0*2 ^ 




2 

0*8 to 0*4 1 


Between 1060 


3 

0-6 to 1*0 1 


and 1020 


4 

2'0 to 3*0 J 




6 

4>0 to 6*0 1 

1010 


6 

6-0 to 10*0 1 

1000 to 965 


7 

11*0 to 13-0 ! 

950 to 920 


B 

18*0 to 16-0 

920 to 900 


9 

10-0 to 18-0 1 

810 to 790 


10 

19-2 ! 

685 


11 

20-0 to 28*0 j 

690 to 720 


12 

23-0 to 27*0 1 

720 to 748 


13 

28-34 j 

747 

The oompoond OupAa 

14 j 

32-19 

807 

H OupAst 

15 ! 

88-0 to 35-0 

7«0 to 095 


10 

87-24 

740 

„ OupAe 

17 

41-0 

702 


18 

43-0 

— 

Extreme limit of 




oombination. 


Friedrich (MetsUurgo 2, 477, 1905), hM investigated the aUoys 
of copper and arsenic, and gives three euteotlos and four horizontals 
in the cooling curve. The former at 6R8*, 711*, and MS*. He 
says the compound CutAs does not exist. 

The addition of antimony to copper 
lowers the freezing-point more or less rapidly down to 
31*5 per cent., when the eutectic mixture is formed. 
Pig. 1, H. As the antimony is increased above this 
limit the freezing-points rise in temperature, reaching a 
maximum at, I, with about 46 per cent, of antimony, 
which is midway between the compounds CujSh and 
CujiSb. There should be a break in the curve in the 
points representing these compounds, but it is probably 
too small to he recorded by the instrument. The point, 
I, must consist of a solia solution which decorapoaea 
into two separate bodies on cooling to 4l(P C. Beyond 
the alloys with 60 per cent, of antimony the fall is con- 
tinued to, J, with 76 per cent., which has the lowest 
melting point of the series, and is therefore the true 
euteotio mixture. With still more antimony the tem- 
perature rises until the freezing-point of pure antimony ia 
reached at 632®. 

The alloys of copper and antimony have been studied 
by Charpy, Stead, Le Ohatelier, Stansfield, and Baykoff. 

Baykolt (Soc. d’Encour. pour rindus., 1903) gives both 
micro-sections and cooling curves. He considers that the 
curve consists of four branches, each oorresponding to 
a special solid phase. That the branch, 1-— J, naa a aUght 
arrest at 586®, corresponding to the transition of SbOnj 
into SbCu2. His highest point is at 681® with the com- 
pound ShCug. This is not confirmed by the author'a 
experiments. On cooling the alloys with 46^ to 32 
cent, of antimony, a low arrest at 410® is ohaerved. The 
nearer the alloy approaclies to SbCu# the longer are the 
arrests. The action is reversible, from which Baykoff 
concludes that SbCug is dimorphous, and designate! 
them as alpha and beta modifications. Alloys with 
excess of antimony contain oryatals of the beta form. 


No. 

1 

Per cent, of , 
antimony. 

Freezing point 
in degrees 
centigrade. 

Notes. 

1 

0*1 to 2-0 

1 1080 to 

1064 


2 

0*2 to 6‘0 

1064 to 1025 


3 

5-0 to 9-0 

1025 to 

070 


4 

9-0 to 13-0 

970 to 

920 


5 

15-0 to 19-0 

905 to 

863 


6 

22-0 to 26-0 

840 to 

800 


7 

26-0 to 27-5 

800 to 

740 


8 

30-0 to 31-0 

665 to 

637 


9 

814-0 to 32-0 

630 


The euteotio mixture. 

10 

84-0 to 87-6 

645 to 

655 


11 * 

88-64 

660 


The oompouad ShOup. 

12 

40-0 to 46-0 

666 to 

070 


13 

47-0 to 48-0 

666 to 

660 


14 

48' 8 

656 


M BbOUf. 

16 

60-0 to 65-0 

650 to 

630 


16 

65-0 to eO'O 

630 to 

600 


17 

60-0 to 74-0 

600 to 

480 


18 

76*0 

! 470 


The auteotte tthttma. 

19 

7$*0 to 97-0 

480 to 

505 


26 

964) to 99*5 

600 to 

622 



b2 
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Phcaphorug . — According to Percy, copper ie capable 
of taking up 11 per cent, of pliosphonis, and this alloy 
is statea to be so hard that it con Boarccly be touched 
with a file. This statement is not correct for the 11 per 
cent. P alloy, but it is true if applied to the 14 ikjt cent, 
alloy, which is probably the one Percy must have tested. 
(Percy’s Metallurgy T.,' 279.) 

Abel obtained a greyish-black crystalline substance 
by passing hydrogen over monocuprio jdiosphate, to 
whion ho gave the formula Cu«p 2 , and tound that it 
changed to CU 0 P 2 on ignition. He also remarks that the 
14 per cent, alloy, Cu8P, is the highest ])hosphide of 
copper that can exist at a red heat. (Chem. Soc. J., 
xiv., 188.) 

Rose obtained the compound Cu 3 P^ by passing 
phosphoretted hydrogen over heated cupric chloride, or 
through a solution of cupric sulphate. He also obtained 
the compound CujjP by passing phosphoretted hydrogen 
over cuprous chloride or sulphide. (Pogg. Ann., xiv., 188; 
xxiv., 321.) 

Since Abel’s time great attention has been given to 
the preparation of phosphor-copper for commercial 
puriposes, especially by Dr. Knnzel, hut, so far as the 
author is aware, no elaborate rtiscarch giving the freezing- 
points and micro-structure has boon printed. 

The freezing-point curve shows that phosphorus rapidly 
lowers the freezing-point of copper, reaching a minimum 
at the point, P, with 8*21 ptT cent, phosphorus. With 
an increase of phosphorus beyond this limit the temfxjra- 
ture gradually rises, reaching a maximum at, K, with 
14 per cent, phosphorus. As this is the saturation point 
of phosphorus in copjxjr no further tracing of the curve 
is possible. 


Table, of Alloys, 


No. 

Freezing points 
in degrees 
centigrade. 

Per cent. | 

piiospliorus. 

1 

Notes. 

1 

1082 

0-0 

Pure copper. 

2 

1070 

0-25 

'6 

1060 

0-41 


4 

103f> 

0*82 


6 


2*50 



020 

4-11 


7 

820 

6-75 


8 

1 765 

7'30 


U i 

620 

8-21 

Eutectic. 

10 1 

1 650 

O'OH 


11 

1 600 

9-86 


12 

706 

10-67 


13 

1 860 

11-30 


14 

050 

12-00 


16 

1 000 

13-00 


16 

1005 

14-00 

CuaP. 


Bismuth . — From A, the freezing-point of pure copiJer, 
the curve falls paduall}^ to 868*^ with 57 per cent, of 
bismuth. This forms a transition point, beyond which 
the curve forms a nearly horizontal line till about 70 
per cent, is attained. In this region two possible chemical 
compounds may be present, viz., 0u3Bi2 at (J8414 per cent., 
and Cu 2 Bi at 62 per cent., but there are no well marked 
indications of such, either in the freezing-point curve or 
in the micro-sections. The point, M, is the transition 
point between solutions of bismuth in copper and copper 
in bismuth, and at this point the two solutions probably 
have the same freezing-point, forming a mixture, which 
hero exists in equilibrium. 

It may bo rt^marked that the solid solutions are only 
constant for a given temperature, so that the constitution 
of these alloys undergoes continuous variation, especially 
as the miscibility is necessarily restricted. With regard 
to the freezing-point curve, it may be noted that the liquid 
portion is not in equilibrium with a pure metal except 
in the branchofl A M and N O. The solid component 
copper can dissolve the comjjonont bismutli until the 
concentration of the latter has reached a certain value 
as given bv the transition point, M. Addition of a further 
amount of bismuth may not alter the composition of the 
•olid solution, but there will be formed a second solid 
solution, consisting of a solution of copper in bismuth, 
and at, M, we have the three phases^solution with excess 


of copper ; solution with excess of bismuth ; and copper. 
It is probable that in most of the copper- bismuth alloys,, 
the solid solutions which are deposit^ from the liquid 
mass, lose their homogeneity at lower temperatures, 
even when quickly cooled. With regard to that brancll 
of the curve which contains 60 to 70 per cent, of bismuth, 
it is possible that the compounds Cu 3 Bi 2 and Cu 2 Bi may 
be formed, but can only exist in contact with solutions 
containing excess of bismuth. As the temperature fa11s< 
the compounds are converted into another solid phase. 


Table of Alloys. 


No. 

Freezing point 
in degrees 
eentlgrade. 

Per cent, of 
bismuth. 

j Notes. 

1 

1076 to 1066 

1 to 6 

! 

2 

1030 to 1000 

10 to 20 


3 

085 to 040 

25 U> 40 


4 

010 

45 

j Possible chemlcar 

5 

880 

52-^ 

compound CuaBi. 

1 Possible compound 

6 

876 to 860 

65 to 00 

Cualti. 

7 

868 

62-1 

Possible compound 

8 

860 

68-64 

Cu.Bi. 

Posslnle compound 

» 

860 tx) 820 

70 k) 80 

CuaBi*. 

10 I 

776 

700 to 600 

85 

90 to 06 


12 

245 

07-2 

Eutectic mixture. 

13 

260 to 256 

98 to 09 



Lead . — When leatl and copper are melted together, 
well stirred, and allowed slowly to cool, a separation of 
the two constituents takes place ; one, a rich alloy of 
copper containing a little lead, the other a ricih alloy of 
lead containing a little copper. If the alloys are jwuredi 
into an iron mould and quenched in cold" water on sohdi- 
fication an apparently homogeneous product is obtained 
in the alloys from 0 to 60 i>er cent, of load. The freezing- 
point curve shows that lead gradually lowers the freezing- 
point of copper down to about 40 y)er cent, of lead, and 
that from about 46 to 80 per cent, of load the curve only 
deviates a little from the horizontal. There is no chemical 
compound nor eutectic mixture. 

The curve indicates a series of solid solutions, the com- 
ponents of which are copper and lead. In all the alloys 
from 5 to 98 fjcr cent, of lead there is a second arrest in 
the cooling at about 326° C., due to the separation of pure 
lead. 

Heycook and Neville (Phil. Trans., 1 89, 1897) state 
that m alloys with 40 to 86 per cent, of lead the curve 
forms a straight line, the freezing-point being constant 
at 964°. This does not accord with the results obtained 
in the present investigation, although the deviation is not 
great, yet a slight graaual fail over this range was obtained. 
They consider that the sloping parts of the curve corre- 
spond to the separation of solid matter from a liomogeneous 
liquid, and that in alloys on the tlat }x>rtion the liquid 
separates into two conjugate liquids at some temperature 
above the froozing-|K)int, consequently these alloys are 
qualitatively identical, and, therefore, freeze at the same 
temperature. 

Gautier (Soc. d’Encour., Oct., 1896) gives a curve 
showing eutectics at 50 and at 0’i5 per cent, of copper, 
but this is evidently incorrect. 


2'ahle of Alloys, 


No. 

Freezing point 
in degrees 
centigrade. 

Per cent, of 
lead. 

Notes. 

» 

1076 to 1020 

1 to 20 

From 06 per cent. On 

2 

000 to 060 

30 to 46 

down to 0 per 

3 

060 to 940 

46 to 70 

cent, there Is a 

4 

030 

80 

second freeslng- 

5 

880 to 846 

00 to 05 1 

polnt St 826” C. 

6 

780 to 500 

07 to 00 
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Microscopic study of the aUoys. — The sections seleotod 
tor examination were usually transverse, and cooled very 
•slowly. Some -were also cooled quickly for purposes of 
•comparison, or in order to fix the condition prevailing at 
the fi^eezing- point. 

The photo- micrographs ■were taken with an arc lamp, 
and the illumination in the microscope was normal. The 
•descriptions which follow are based on what was visible 
Tinder the microscope rather than on the photographs. 
For one thing, the photographs cannot show the delicate 
tints of colour that are a striking feature of many copper 
alloys. 

Arsenic, — The polished sections when viewed in full 
•daylight are all copper coloured in those with little arsenic 
and gradually get paler as the arsenic is increased. When 
the 19'2 per cent, alloy is reached the surface shows a 
pale blue colour, and this is continued up to the compound 
•OugAs with 28*34 per cent, of arsenic, which is of a deeper 
blue colour. The alloy with 30 per cent, of arsenic is of 
a light purple colour, and when the compound CU5A82 is 
reached, containing 32*2 per cent., a full reddish- purple 
colour is obtained, and this colour prevails up to the 
limit of those experiments with 43 per cent, of arsenic, 
but gets gradually paler. 

The chemical compounds referred to above have a 
structure more or less uniform, and differ from the inter- 
mediate alloys. In most of the alloys the structure is 
revealed by simple polishing, but intensified by the etching 
liquid. 

The following is a detailed description of the various 
Alloys, From 0*5 to 19 per cent, the grains become 
•gradually smaller, and the structure finer in appearance. 
The compound Cu|^As2 is entirely crystalline and this kind 
of structure prevails up to the limit of these experiments. 

0*1 to 1 per cent, of arsenic. — These alloys consist of 
•dark coloured grains of nearly pure copper, bounded by 
•a lighter coloured but harder material, which is probably 
A solid solution of arsenic in copjier, and structureless. 
Fig. 2 contains 0'*5 ]>er rent, of arsemo. 

2 to r> mr cent, of arscm'c.— The grains are smaller and 
lighter coloured than the preceding ones and more oxidis- 
able. The boundaries are wider, more irregular in shape, 
and in their interior a new structureless constituent of 
a pale blue colour appears, evidently due to decomposition 
•of the substance of the boundaries. This is probably 
the compound CU3A8. 

6 to 13 per cent, of arsenic. — The light coloured solid 
solution now ceases to enclose grains and forms a matrix, 
through which branching masses of the blue compound 
are distributed. Fig. 3 contains 7 per cent, of arsenic. 

14 to 18 per cent, of arsenic, — The solid solution not 
•only contains masses of the blue compound, but assumes 
a roughly striated appearance, made up of the solid 
■solution and the blue compound. The portions occupied 
by the compound are also striated in the usual manner 
of a eutectic mixture. Fig. 4 contains 17 per cent, of 
arsenic. 

19*2 per cetU. of arsenic. — This is the eutimtio mixture 
of the compound CugAs and the solid solution. Fig. 5. 

20 to 27 per cent, of arsenic. — The compound now 
orystallisoa out from the eutectic mixture and increases 
in amount until at 27 per cent, only a small portion of 
this eutectic is soon. Fig. 0 contains 23 per cent. 

28*34 per cent, of arsenic. — This alloy differs entirely 
from all tlie preceding ones m being of a deeper blue colour 
and much more brittle. The surface is structureless 
and contains many cracks. Fig. 7. It is the chemical 
compound CugAs. 

32*19 per cent, of arsenic. — This is the reddish- purple 
compound CU5A82. It is composed of largo crystals, 
in the interior of which are a number of smaller ones, 
which are probably secondary crystals, and in each of 
these are fine lines, assumed to be lines of cleavage. 
This is shown in Fig. 8. 

33 to 30 per cent, of arsenic. — The purple compound 
largely occupies the ground, being the ^t to crystallise 
ou^ but a eutectic mixture is also present and increases 
in quantity with increase of a^nio. It is oompo^ of 
alternate striss of white and purple, that is, of t& white 
compound CusAs and the purple oompound Cu^Asi. 
Fig. 9 contains 34 per oeat of arsenm* 


87*24 per oent, of orseato.— This is the nearly white 
oompound CuaAs. It is composed of structureless grains 
of irregular shape. Fig. 10. 

39 to 41 per cent, of arsenic. — This section is composed 
of pale purple grains, surrounded by a eutectic mixture 
of pale purple and black striae, which in the 41 per cent 
alloy occupies about one-third the ground. Fig. 11. 

43 per cent, of or sfiutc. -—This is the limit of combination 
of arsenic with copper by direct union. Much of the 
surface is covered with a eutectic mixture. It probably 
contains the compounds CuoAs and CusAsj, but the 
latter oompound I have not boon able to produce. It 
may be a meohanical mixture of different bodies. 

Antimony. — With respect to the micro-structure of 
this series. Stead (J. Soo. Chom. Indus., Dec., 1898) and 
Oharpy (Soc. d’Enoour. pour I’lndus., 1897) differ with 
regard to the alloys near the intermediate summit of the 
freezing-point curve. Charpy gives the alloy with about 
00 jx)r cent, of copper as CugSb, while Stead rightly gives 
it as 51*5 per cent. o e 

Baykoff has gone further than the above authorities, 
and gives both micro- sections and cooling curve. He 
states that alloys with 0 to 61 per cent, m eopiier have 
all the same structure whether cooled quiokW or slowly. 
That alloys with more than 61 j)er cent, differ with the 
rate of cooling. That quenched alloys with 63 to 09 per 
cent, have the same structure when suddenly cooled. That 
alloys with more copper have a heterogeneous struoture 
with the exception of the alloy SbCua, which is homo* 
goneous whether cooled auickly or slowly. That the 
effect of quenching depenas on two transformations-— 
the decomposition of solid solutions (separation of SbCug) 
and of the polymorphism of SbCus. (Soc. d’Enoour. 
pour rindus., 1903.) 

J’olished sections of copper-antimony alloys are all 
oop^r coloured from 0 to 16 per cent, of antimony. 
Witn 17 to 30 j)er cent, a bronze colour prevails. From 
32 to 38*7 per cent, the colour is a pale blue. From 39 
to 69 per cent, the colour is purple, with its deepest tint 
at about 49 per cent, and palest at 69 per cent With 
more antimony than this the colour is greyish-white 
with a bluish tint. 

The following is a detailed description of the alloys 
examined : — 

0*1 to I per cent, of antimony. — The structure consists 
of dark polygonal grains of nearly pure copper, bounded 
by a lighter coloured and harder material. In the centre 
of these boundaries a whitish substance is present forming 
in some parts a division and has probably separated during 
slow cooling. The antimony evidently exists .in the 
boundaries in solid solution, and this white substance 
may be segregated antimony. Fig. 12 contains 0*4 per 
cent, of antimony. 

2 to 16 per cent, of antimony. — The grains are irregular 
in shape and the boundaries contain a bluish-grey con- 
stituent in isolated patches, which are composed of the 
compound CugSb separated from the solid solution. 
This compound increases in quantity with iuorease of 
antimony. Fig. 13 contains 9 per cent, of antimony. 

17 to 28 per cent, of antimony. — A change now ooourt 
in the colour of the polished sections owing to the greater 
preponderance of the bluish-grey compound, which gets 
paler in colour as the antimony increases. The surfaces 
of the sections are seen to consist of two constituents, 
the grey oompound and the solid solution. 

28-6 to 30 per cent, of antimony. — The grey oompound 
occupies the greater part of the surface in which the solid 
solution of antimony in copper appears in the form of 
dendrites. Fig. 14 contains 30 per cent, of antimony. 

31 to 32 per cent, of antimony.— The surface is largely 
covered with a eutectic mixture, composed of SbOug 
and a solid solution. Fig, 15, 

33 to 37 per cent, of antimony. — The grey compound 
oooupios the ^ater part of the field with some patches 
of eutootio, •v^ioh is composed of the grey compound and 
a white constituent, which turns to a light purple on 
etching with hydrochloric acid. These aUo3rs are ex* 
tremely brittle. Fig. 16 contains 34 per cent* of anti* 
mony. 

38*64 cent, of antimony. — ^Tbis is an extremely 
brittle allqy, of a ^ht grey eolooi; and having devg 
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boundary linen nurrounding the grainn. It is the chemical 
compound Cu 3 Sb. 

40 to 47 cent, of on/imony.— The alloys now assume 
a purple tint increasing in intensity as the antimony 
is moreasod up to a maximum at 48*5 per cent. In the 
40 per cent, alloy the grains are bounded by white lines. 
As the antimony increases tlie grains become le^ and 
interspersed wdth more and more of a eutectic mixture* 
Fig. 17, with 40 per cent, of antimony, consists almost 
entirely of a eutectic mixture of the two compounds 
CuaSb and Cu 2 Sb. 

48»5 per cent, of antimony.— Th\» is the well-known 
purple alloy termed “ Regulus of Venus.” It is the 
compound Cu 2 yb. It is structureless and very brittle. 

49 to 66 per cent, of antimony.— T\\Q>»e alloys consist of 
purple elongated grains bounded by white lines. The 
grams are the compound Cu 2 Sb and the white linos a 
solid solution of copiier in antimony. Fig. 18 contains 
60 per cent, of antimony. 

01 to 73 per cent, of antimony.— The purple compound 
now forms straight bands running across the surface in 
different directions. Tlie matrix consists of more or less 
triangular patches of a eutectic nature, composed of the 
compound CHi 2 yb, and the white solid solution. White 
lines also traverse the purple bands, as seen in Fig. 19, 
with 08 per cent, of antimony. 

76 per cent, of aniiinony.— The whole surface is com- 
posed of a outeotio mixture of Cu 2 Sb, and the white 
solid solution. Fig. 20. , , . 

76 to 99 per cent, of an/imonyy.— The white solid solution 
now separates in larger and larger crystals, as seen in 
Fig. 21 with 90 per cent, of antimony. That the white 
body is a solid solution and not pure antimony is indicated 
by the fact that brown stiecks appear on the white surface 

ter oxidation, l^ossibly the alloys near 100 per cent. 


of antimony may consist of pure antimony. 

Pkoephorus.— The polished sections are copper- coloured 
from 0 to 3 per cent, of phosphorus, the colour getting 
gradually paler with increase of phosphorus, hrom 
4 to 7 per cent, a bronze colour prevails, and from 8 to 14 
per cent, a bluish-grey colour prevails. The following 
u a detailed description of the various alloys 
0*08 to 0*26 per cent, of phosphorus.— In the slowly 
cooled samples are seen crystals of copper with more or 
less sharply defined boundaries, and distributed over 
the surface are circular spots of phosphide. These spots 
are also present in the quickly cooled samples. 

0*4 to O'O per cent, of phosphorus. — The structure 
oonsUts of rough dark polygonal grams, evidently con- 
sisting of impure oopiier. These grams are surrounded 
by continuous walls of a light colour, and in some plao^ 
are seen lines of a greyish- blue colour running along the 
centre of the boundaries. The boundaries are composed 
of a solid solution of phosphorus in copper, from which 
the chemical compound ChuP partially separates during 
alow cooling. In the quioldy cooled samiiles there is an 
absence of boundaries, the phosphorus compound 
separating in isolated globules. Fig. 22 contains 0*41 
cent, of phosphorus. i.. , i 

0-8 to 1*6 per cent, of phosphorus.— The phosphide is 
here present m larger isolated masses, and as there are 
no definite grains or boundaries, the phosphide must 
have chiefly separated and collected in the dongated 
patches shown in Fig. 23, with 0*8 per cent, of phosphorus. 

2 to 3 per cent, of phosphorus.— The phosphide is now 
present in considerable quantity, in some parts forming 
a continuous boundary to the grains of copper, but for 
the most part in isolated patphes. The phosphide hM 
evideiitiy separated from a solution, as seen by the 
darker potUooB. The phosphide Cu,P is of a light blue 
colour and associated wih streaks of copper, for^ng a 
eutectic mixture in the slowly cooled samples. Fig. 24 
contains 2-6 per cent, of phosphorus. 

4 to 6 per cent, of phosphorus .— grains of ooppw 
are present, of an elongated shape and clearly defined 
outline. These grains are embedded in a eutecUc matrix, 
consisting of alternate stri® of Cu,P and copper. This 
eutactiomcreases in quantity with increase of phosphe^s 
and the copper grains oorrespondliigly dimimsh in use. 
Fig. 26 oontains 6*8 per cent of j^osphorus. 

Wio A par esaf. of phosphorus.— Th» atructure is wnular 


to the preceding ones, but the eutectic mixture is much 
greater in amount and the grains of copper get very 
smidl. In the quickly cooled samples the copper forms 
dendrites in a light bluish-grey structureless matrix, 
which is a solid smution of copper and the copper com- 
pound CugP, which is resolved into a eutectic mixture 
on slow cooling. Fig. 26 contains 7*4 per cent, of phos- 
phorus. 

8*2 per cent, of phosphorus. — ^Thia is the eutectic mix- 
ture, composed of alternate laminfi© of copper and CugP 
in different degrees of coarseness. Fig. 27. 

9 to 13 per cent, of phosphorus. — The compound Ou^P 
now crystallises out first, the crystals increasing in size 
with the increase of phosphorus, and become very 
large in the 13 per cent, alloy. hHg. 20 contains 10*7 
per cent, of phosphonis. 

14 per cent, of phosphorus. — This is the compound 
CuoP. It is extremely brittle, of a greyish-blue colour, 
ana comj) 08 ed of fairly large crystals. It is very hard 
and can only bo filed with difficulty. Under the micro- 
scope it is seen to consist of well-defined crystals of 
irregular shape, separated by fine boundary lines. Fig, 29. 

-The polished sections are all oopper-ooloured 
from 0 to 56 per cent, of bismuth. At 56 per cent, the 
colour is paler, and at 67 per cent, the alloy has a bronze 
tint. This is the transition point marked, M, on the 
cooling curve, where mixed crystals rich in copper pass 
into mixed crystals rich in bismuth. From this point, 
^ to 80 per cent., the bronze colour is maintmned. 
From 80 to 95 per cent, the colour gets gradually paler, 
and at 97 per cent, is greyish-white. Beyond this the 
colour resembles pure bismuth. From an unaided view 
of the polished sections one might infer that the alloys 
of copper and bismuth were simply mixtures of the two 
metals, in which the colour of the copper predominates over 
that of the white bismuth. There are no purple or blue- 
coloured alloys like those of the copper-arsenic and 
copper-antimony alloys. 

0*1 to 1 per c-ent. bismuth. — Copper with small percen- 
tages of bismuth consists of polygonal grains of copper, 
the cell walls of which ore of a light copper colour, and in 
the 0*4 per cent, and upwards the cell walls contain a 
dividing line or lines down the centre. These lines are 
probably very rich in bismuth, and may account for the 
brittleness of these alloys, for when the metal is struck 
with a hammer the lines of fracture follow the same 
direction. If these alloys, especially those with the 
higher percentages, are kept for a very long time just 
below the freezing-point, the rich bismuth alloy segregates 
in irregular patches. Fig. 30 contains 0*4 per cent, of 
bismuth. 

2 to 4 per cent, of bismuth. — In these alloys there are two 
constituents, one copper-red and the other of a darker 
colour, forming grains with gradually increasing boun- 
daries as the bismuth increiwos. The structure is shown 
in Fig. 31, which contains 4 per cent, of bismuth. 

6 to 10 per cent, of bismuth. — A complete change from 
the former alloy has now occurred. T^rge crystals of 
light copper-coloured solid solution are surrounded by 
segregatea irregular patches of a light blue body, which 
is not uniform, but composed of a dark-coloured constituent- 
mixed with the blue. Fig. 32 contains 10 per cent, of 
bismuth. 

16 to 26 per c>ent. of bismuth. — The 16 per cent, alloy 
has extremely well-defined crystal grains, the interior of 
which has a fine eutectic structure. The boundary walla 
are comparatively thin and contain a light grMQ eutectic 
mixture, forming irregular patches at the junction of 
three naina This cli^ge to the light ^reen from the 
light blue is evidently due to the decomposition or solution* 
of the light blue body in the increoMd percentage of 
bismuth. Fig. 33 contains 26 per cent, of bismuth. 

80 to 40 per cent, of bismuth. — ^In these alloys the green- 
eutectic mixture has largely increased ana surrounds, 
the oopper-ooloured grains. !l^. 84 oontains 40 per cent, 
of bismuth. 

40 to 66 per cent, of WsinwfA.— In the slowly cooled) 
alloys the oonstituents are the same as in the preoeding,. 
but in the quickly oooled sample there is an addmonal oon-> 
stituent of a dark bluish-grey colour, distributed over the 
surface in small grains, whm are larger and more abundanL 
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in the aUovs with m<Hre bismuth. As the 45 per cent, 
alloy oonttins proportions oorresponding to the compound 
Ou^Bi and the 62>3 per cent, edloy to the compound 
Cu^Bi, the above-mentioned bluish-pey body may be 
a chemical compound which can onw exist in the solid 
state by very rapid cooling, and is aecomposed on slow 
cooling. 

60 to 67 per cent, of hiamvtk. — In the 66 per cent, alloy 
the light ^een eutectic mixture is replaced by a light 
grey body, and the dark blue body (? chemical compound) 
only exists in minute quantity. In the 67 per cent, 
alloy the dark blue body is absent, even when the alloy 
has been suddenly cooled. The whole surface is comjwsed 
of grains if two solid solutions, the light grey and the 
light rod. They are probably dilute solutions forming a 
coarse eutectic mixture. Fig. 36 contains 67 per cent, of 
bismuth. 

60 to 67 per cent, of hiamtUh. — These alloys are composed 
of two solid solutions, one light red and the other greenish- 
white. These are not homogeneous, but contain sub- 
stances of unequal oxidisability botli in the slowly and 
the quickly cooled samples. ])ark blue grains are also 
present in the quickly cooled specimens and increase in 
amount with increase of bismuth. They may be duo 
to the compound CujBi. Fig. 36 contains 02 per cent, 
of bismuth. 

66*64 per cent, of biamvfh. — This corre8ix>nds to the 
formula CusBig, but instead of being homogeneous, it is 
composed of about two-thirds of the above-mentioned 
grejdsh- white body and a eutectic mixture of the light red 
and greyish-white constituent-s. It was quenched in 
water at the freezing-point. 

70 to 90 per cent, hiamuth. — There are two main con- 
stituents of these alloys, consisting of a light red solid 
solution and the eutectic mixture, which gradually 
increases with increase of bismuth. Fig. 37 contains 
85 per cent, of bismuth. 

95 per cent, of hiamuth. — This stnicture is very charac- 
teristic of an*alioy bordering on a eutectic piixture. The 
matrix is largely eutectic and in it are dark red dendrites 
evidently containing much bismuth, as they are readily 
oxidised. 

97*2 per cent, of bisfuuth. — This is a eutectic mixtiue, 
of a granular character, both constituents being very 
readily oxidised, even by simple j^lishing on a rouge 
pad. The structure is shown m Ing. 36, 

The structure of the alloys containing 98 per cent, of 
bismuth and upwards resemble pure bismuth, revealing 
the tabular planes of cleavage characteristic of bismuth. 
The colour is white and the white crystals are surroimded 
by the above-mentioned eutectic mixture. 

Lead. — A series of alloys was prepared containing 
from 0*1 to 99*9 per cent, of lead and treated in two dif- 
ferent ways — one was cooled very slowly and the other 
quenched immediately after solidification. The following 
is a detailed description of the various allo3rB : — 

0*1 to 0*6 per cent. lead. the slowly cooled samples 
the surface was composed of homogeneous copper- 
coloured grains, in the boundaries of which the lead 
appears in isolated dark blobs, mostly round, but in the 
form of roughly-formed triangles in some places. In 
the ouiokly cooled samples the copper ground mass is 
studofed with fine dark markings, whiol^ judging from 
the quantity present, must consist of lead with a consider- 
able (][uantity of oopper in solid solution. There is no 
euteotio structure. 

1 to 2 per cent. lead. — In the slowly cooled sample the 
copper ^ains are of an elongated shape, with dark 
boundaries containing the lead. These boundaries 
bMome more continuous as the lead is increased, and the 
grains of a clearer oopper colour. In the quickly cooled 
samjdes the structure is the same as in the 0*6 per cent, 
alloy, but the solid solution is greater in amount. 

3 to 4 per oen^ lead . — The grains of copper now begin 
to show si^ of containing free lead which separates 
out in small black patches on their surface, but the chief ; 
portions are in the boundaries of the grains. In these 
bounilariei occur some light blue triangular lakes. In 
the quickly cooled samples small grains are formed with 
mere or less oontiniiouB boundaries, 

6 to 0 per 0€nt, of i<od«-*-Both the slowly and the quickly 


cooled samples have the same structure, the latter of 
course being the finer. There are but few segregated 
patches. The grains are larger and the dark bounaaries 
thicker than in the previous samples. Fig. 39 contains 
5 per cent, of lead and has been quickly cooled. 

15 to 26 per cent, of lead , — In the slowly coded aUoys 
are large grains of copper, from which the lead or soud 
solution has separated in small specks, giving it a resem- 
blance to a eutectic mixture. These impure oopper 
[ grains are surrounded by wide boundaries of apparently 

S ure copper, and up the" centre of these run disconnected 
ark lines of varying thickness. In some parts are segre- 
gated patches of lead, which increase in sizo with increase 
of lead. In the quickly cooled sample the whole surface 
shows a dendritic structure. Fig. 40 contains 15 per 
cent, of lead. 

30 to 40 per cent, of When slowly cooled the lead 
segregates in large patches. There are no regular boun- 
daries or definite structure. In the quieWy cooled 
samples the structure is very fine, especially in the 40 pet 
cent, alloy. Fig. 41. The surface is composed of fine 
striations, with some lateral ramifications, which may be 
confounded with a true eutectic structure. 

60 to 70 per cent. lead . — In the slowly cooled alloyx 
there is a complete absence of structure, the dark lead 
and the red cop|)er patches being unequally distributed 
over the surf^e, fonning a mechanical mixture. The 
lead patches increase in amount with increase of lead. 
When quickly cooled the fine striations referred to in the 
previous paragraph are interspersed with patches of load. 
Fig. 42 contains 60 per cent, and Fig. 48 contains 00 per 
cent, of lead. 

80 to 99*9 per cent, of /eod.— The slowly and the quickly 
cooled alloys are the same in structure, being simply 
mixtures ot copper and lead. Even in the 99*9 per cent, 
of load, minut-e crystals of oopper can be detected dis-, 
tributed over the surface of the lead, when viewed with a 
high power. 

Effect of amaU q'uantitiea of arsenic, antimony, phoS‘ 
phorua, bismuth, arid lead on copper . — It will bo seen from 
the foregoing results that when the impurity is less than 
1 per cent, the freezing-point is lowered in eve:^ cose, 
being greatest with phosphorus and least with lead, 
which exhibits no tendency to form a chemical compound 
with copper, so that the chemical affinity between an 
element and oopper has an infiuenoe in lowering the 
freezing-point in proportion to its intensity. It will bo 
observe from the curve Fig. I, that the udl is greatest 
with phosphorus, less with arsenic, and still less with 
wtimony. Now, in the cose of phosphorus, a compound 
is formed at 14 per cent., in arsenic at 28*8 per oent., 
and in antimony at 38*6 per cent., so that while the 
chemical compound may be formed and exist in the 
smallest percentages, it has the greatest on the 

alloy the lower the percentage at which the whole alloy 
is composed of this oomuouna. Now, chemical compounefo 
of metals ore invariably brittle bodies, and it may be 
concluded that the presence of a brittle constituent in 
an alloy tends to di^nish the malleability and make it 
harder in projmrtion to the quantity present In accord- 
ance with this view phosphorus, as mentioned above, 
should, for a given peroen^ge, be the most energetic in 
reducing the malleauility of copper. But the reverse is 
the case, as will be shown by subs^uent experiments. 

It naturally follows from this that with the additiosi of 
equal parts of phosphorus and antimony to pure oopper 
the former would be by far the most effective, Arsenic 
will exert an infiuenoe intermediate between these extremes. 
It is generally recessed that bismuth is extremely 
injurious to oopper. The foregoing expert m^ts reveal^ 
no permanent chemical compound of bismuth and copper^ 
ana with very small portionB, when the oopper is uowiy 
cooled, minute globules of bismuth separate out, and 
therefore break the continuity of the copper crystals, 
T^t is, the oopper crystals are separated by an extremely 
brittle envelope, and the malleamlity of the whole masa 
is effected. Much the same remarks apply to lead, which, 
although npt brittle in itself, is very meik and thus lowers 
the teMcity of the whole mass 
Phoeidui^ onenio, and antimony influence oop|>er 
in virtue of thefr chemical action, while the notion of lead 
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in entirtily moohanical and that of bismuth may lie partly 
ohernical and partly meohanioab since in some of the alloys 
certain compounds are probably present in solution at 
certain temperatures and separate out at lower tem- 
peratures. 

In order to ascertain the effect of small quantities of 
the above-mentioned elements on the inalleability of 
copper, free from oxide, 0*5 per cent, of each ehuiient 
was added separately to pure copjx^r and east into a 
plate mould, forming ingots in. liy 1 in. by ^ in. Each 
ingot was carefully annealed and then rolled. No further 
annealing was done during the stages of rolling. Each 
strip was rolled, one after the other with exactly the 
same pinch in each case, so as to tnake the results strictly 
comparable. The following are tlie results : — 

Phosphorus —Very malleable, with quite smootli edges. 

Arsenic — very malloable, wltli slightly serrated edges. 

Antimony— mall cable, with serrated edges. 

Lead— imperfectly malleable and badly cracked on 
edges. 

Bismuth — non-malleable and completely shattered. 

Another senes was prepared containing two elements 
in the copper, with 0-2 per cent, of each, making 04 ]>er 
cent, of total impurity : — 

Arsenic and antimony — very malleable, with smooth 
edges. 

Arsonic and phosphorus- very malleable, with slightly 
serrated edges. 

Arsenic and lead— malleable, but cracked on edges. 

Arsenic and bismuth — imperfectly malleable, badly 
cracked on edges. 

Antimony and phosphorus — malleaide, but with serrated 
edges. 

Antimony and lea<l — malleable, but with serrated edps. 

Antimony and bismuth — moderately malleable, cracked 
on edges. 

Phosphorus and lead — malleable, with small serrations 
on edges. 

Phosphorus and bismuth- moderately malleable, with 
cracks on edges. 

The above rijsults indicate that phosphorus does not 
alter the malleability of copper except in so much as it 
makes it harder. That arsenic only slightly diminishes 
the malleability. That antimony makes cornier le.sR 
malleable than phosphorus ana arsenic. In at lead 
renders copper imperfectly malleable and bismuth makes 
it quite unworkable. 

Arsenic and antimony together are as good as arsenic 
alone, and Iwtter than antimony alone. Arsenic or 
antimony added to couiier containing bismuth diminishes 
the brittleness caused by the- bismuth alone. Arsenic 
or antimony added to copixir oontaiaing lead diminishes 
the Irrittleness caused by load alone. Phosphorus im- 
Toves the malleability of copper containing antimony, 
ismuth, or lead. 

The above effects refer to the action of elements upon 
pure copper, but commeri'ial ciopper contains cuprous 
oxide and the first action of the element would be to 
•deoxidise this compound and form oxide of the added 
element, so that only that portion of the element which 
is in 0 X 0088 of that required for the deoxidation can act 
■directly on the copper to form a copjicr compound. 

Assuming that the higher oxides are formed in removing 
•oxygen from oopiier by the addition of phosphorus, arsenic, 
or antimony, namely, P2O5, AsjjOg, iSb205, then 62 of 
phosphorus, 160 of arsenic, and 244 of antimony would be 
required respectively in combining with the same quantity 
of oxygen, or a ratio of 1:2. 4:4 ; that is, 1 part of phos- 
phorus would effect the same result as 4 parts of antimony. 

Discussion. 

The CUAiRMAK congratulated Mr. Hioms upon his 
exhaustive paper, the final conclusions of which must be 
of the greatest importance to those who wore working 
with these alloys. 

Prof. T. Tubkbb said, when seeing the photo- micro- 
graphs on the screen he had felt sorry that colour- photo- 
graphy was not available, because in the copper alloys 
ooloor {dayed such an important part. He had had an 
opportii^ty of seeing a number of the copper-arsenic 


specimens prepared by Mi'. Hiorns, and the colours of the 
blue and purple constituents were extremely brilliant, 
so that a very inadequate conception of what the alloys 
are really like was obtained from the ordinary photo- 
graphs. Shepherd, of America, had criticised the results 
obtained by Mr. Hiorns, and some of the points were 
still in doubt. Of course, arsenic in copper alloys was 
difficult to deal with, because arsenic was volatile and 
no doubt tlicre might be different compositions in different 

E arts of the alloys. The antimony copper curve of Mr. 

fiorns agreed nearly with that given by Charpy in the 
well-known rojiort “ Bur les Alliages.” The shi^ of 
the bismuth and load curves were, of course, very different 
from the other three given, and they corresponded with 
the facts, which wore already well-known, particularly in 
the ease of lead, that copper and lead tend to separate on 
cooling, and that there is a different constitution alto- 
gether in these coses. 

Mr. A. E. Tucker said that he should have wished that 
Mr. Hiorns had included the element iron in his subject, 
because the effect of iron on copT>er was very important. 
A few years ago the presence of arsenic in copjxjr was 
regarded as exceedingly inimical to its properties, hut 
arsenic up to a quarter and even up to 0‘4 yier cent, was 
now stipulated for in the specification for Admiralty and 
locomotive tulies owing to its reducing projierties. Simi- 
larly the beneficial effects of phosphorus were to be attri- 
buted to its reducing action. Some brass-founders in 
Birmingham had so recognised the importance of phos- 
phorus to the manufacture of ordinary brass castings, 
that they purposely used copper containing some 10 to 
14 per cent, in their commonest castings, since it so 
increased the strength and general mechanical properties 
of their castings, that they oould reduce their sections, 
and, further, the amount of wasters was so lessened by 
the addition that, altliough an expensive material, its 
use was economical. Ho agreed with Mr. Hiorns in fixing 
the possilile percentage of phosphorus in ooppfer somewhere 
about 14 or 14^ j.K>r cent. He waa aware that (lerman 
phosphor copper of 15 yxir cent, was being advertised for 
the London market, but he had occasion recently to analyse 
and determine the phosphorus in such samples, and he 
hod found that although the phosphorus itself sometimes 
reached 15 per cent., it existed, curiously enough, partly 
in the form of red phosphorus and exterior to the true 
alloy, and by slightly warming it one oould actually small 
the phosjihorus in such assumed alloy. 

Mr. W. llosENitAiN considered that a good many of 
the statements made by Mr. Hiorns wore a little risky ; 
the data he had given did not seem adequate to estaiillsh 
the results based upon them. The author had only 
given the actual freezing-point curves, and those only 
for alloys at rest, or at all events in the absence of inocu- 
lation which would prevent errors arising from surfusion. 
Thus considerable errors might creep into the freezing- 
point deteniii nations. He {^. Kosenhain) was led to 
make this remark by Mr. Hiorns' statement that one of 
liis results appeared to be at variance with the phase rule. 
The summit of the curve in question seemed to him to 
lie far too flat to justify such a statement. Had Mr. 
Hiorns given more comyilot© thermal data, he might have 
much further oontirmation as to the various compounds, 
solid solutions, and eutectics occurring in these alloys. 
While Heyoock and Neville hod practically been the first 
to give a complete investigation of a system of binary 
alloys, the methods hod neon adopted, and to some 
extent advanced, by Tammann. Tue additional data 
required by these more complete methods were the 
temperature range and time occupied by the initial 
solioiflcation ana the temperature and duration of the 
eutectic arrest. The temperature interval between the 
beginning and end of the initial crystallisation served as 
a criterion of the presence of solid solutions, since in all 
these the interval in question was large as compared 
with that in a pure substance. Further, the duration 
of the eutectic mrest point for a given mass of alloy 
was a maximum for alloys at or near the oompoaition of 
the eutectic in question, while it fell to zero for alloys of 
the composition of a pure compound. Mr. Hiorns had 
further made two statements which it was difficult to 
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aocepl One of theae referred to a oopper-arsenio alloy 
whion, while said to be a ohemioal oompound, was des- 
cribed as having a heterogeneous structure. Oisorepanoios 
of this sort between the results of mioroscopio examination 
and the indications of the freezing-point curve had often 
been observed by metallurgista, but it had always been 
found that the micro-structure was the truer guide ; 
when a heterogeneous structure was found where a simple 
body was expected, a ohemioal change in the alloy at a 
temperature below the freezing-point had often been 
detected. The other statement was that a solid solution 
of copper and a copper-phosphorus compound crystallised 
out as such and resolv^ itself into the euteotic on slow 
cooling. Now, as a matter of definition, the solid phase 
or phases crystallising at a minimum point wore the 
euteotic, whatever their structure, but if Mr, Hiorns had 
discovered a eutectic having a homogeneous structure 
like that of a solid solution when rapidly cooled and 
resolving itself into the usual banded structure on slow 
cooling, it was a remarkable fact which should be strongly 
emphasised. The statement as it stoo<l, that a smid 
solution crystallised at the lowest point of a freezing- 
point curve, and became transformed into a euteotic on 
slow cooling, could hardly be accepted. 

Dr. T. S. Price said ho was much struck by the apparent 
regularities for the three curves, copper- phosphorus, 
coppor-arsenic, and copper-antimouy. According to the 
curves, the first compounds formed os the percentage 
of element added to the copper increases are reajioctiveTy 
CuaP, Cu8 A8, and Cu^Sb. The lowering of the froozing- 
jK>iiit of the copper was due to the presence of the com- 
pounds, as far as the first imrtions of the curves were 
concerned, and if the depressions observed in any one 
curve wore taken, it ought to be possible to calculate 
those for the other curves, since the depression depended 
on the number of molecules of the dissolved substance. 

The observations made on the copper-antimony alloys 
were probably the most correct ; they were consequently 
taken as the basis of calculation. Bismuth was also 
included in the calculation, assuming that the compound 
CU3B1 was formed. The formula used in the calculation 
was readily obtained, and was 


where P, As, Sb, Bi wore respectively the percentages 
of the corresponding elements for any definite lowering 
of the freezing-point. 

The agreement between calculation and experiment, 
considering that the freezing-point laws are only valid 
for dilute solutions, was very good in the case of phos- 
phorus, but not so good, although satisfactory, in the 
case of arsenic ; with bismuth there was no agreement. 

The conclusion therefore seemed justified, that the 
lowering of the freezing-point of the copper in the first 
three cases was due to the compounds CU3P, CuaAs, and 
CugSb, and this agreed with the freezing-point curves. The 
case of the alloys of copper and bismuth was interesting, 
since it was somewhat difficult to draw definite conclu- 
sions from the freezing-point curves or from the micro- 
photographs. The break in the curve at 67 mr cent, 
Bi might be due either to the separation out 01 the new 
solid jwase CuaBi (62*3 Tier cent, Bi), which would then be 
capable of existence only in the presence of an excess of 
bismuth, or it might be caused by the formation of two 
conjugate solutions (as in the copper-load alloys), one 
of bismuth in copper, and the other of copper in bismuth. 
In the former case the curve, assuming that no other 
compound between copper and bismuth was formed, 
would be continuous clown to the eutectic point, 97*2 
per cent. Bi ; in the latter case the curve would remain 
horizontfd as long as the two conjugate solutions existed, 
and then it would show a break and fall continuously to 
the euteotic point. An examination of the curve would 
show that no definite conclusion with respect to these 
points could be arrived at, nor did the micro- photographs 
Mlp in the matter, since they were in all probability 
complicated by changes which had taken place in the 


solid on cooling. The above calculation, however, would 
jioint to the non^formation of the compound so 

that the bismuth probably dissolved in the copper without 
uniting with it. 

If this were so, it would be easy to calculate whether 
the bismuth was present as single or double moleoules. 
The following table gives the calculated iieroentoges of 
bismuth necessary to produce a given lowering of the 
freezing-point, assumii^ that bismuth is (a) monatomic, 
(6) diatomic, in solution. The copper-antimony alloys 
were again taken as the basis of the calculation: — 


Lowering of tho 
freezing point. 

Found. 

Per cent. BI 
Calc, for BI. 

Calo. tor Blf 

65’ 

11-6 

9-1 

16-6 

106“ 

28-5 

16-6 

28*4 

175“ 

62-0 

29-8 

46'0 


The figures were in favour of the association of bismuth 
when dissolved iu copper, agreeing with what Ramsay 
found for the solution of bismuth in mercury and with 
what Heyoock and Neville found for the solution of 
bismuth in tin. Much valuable information with respect 
to the interpretation of Mr. Hiorns’ results in the light 
of the phase rule, and of the micro-photographs, would 
have been obtained if the complete ooofing curves of 
the variouH alloys had been observed, and not simply the 
freezing points. Baykoff’s curves for the copper- antimony 
alloys were rea<lily interpreted by the phase rule, but 
Mr. Hiorns liad never been able to obtain curves which 
agree with those of Baykofi. 

Mr. F. H. Alcodk said that the close analogy between 
the formula) and figures relating to the various elements 
and their place in the periodic system had struck him. 
Some figures were given tor phosphorus, arsenic, and anti- 
mony, viz., 14 per cent., 28 {wr cent, and 38 per cent, 
resjiectively, and these bore a strong relation to the 
atomic weights, while the same remark applied to the 
formula). That lead did not come witiun the same 
category could be thus explained, because its place In 
the periodic tabic was very different from that of the 
other three elements. 

Mr. E. Lewis said that in the last part of his paper, 
Mr. Hiorns seemed to overlook the point that in practice 
there were two distinct methods of making copper ; there 
was the copper cast direct from the refinery ftjmaoo, and 
that which was cast from the crucible. If phosphorus 
was added in the refining furnace in order to get a good 
easting, the copper would be absolutely spoilt, but in 
crucible furnaces if the copper wore of good quality 
phosphorus might be added. But one could not cast 
good copper tubes from crucibles with ordinary copper 
such as Mr. Hiorns soomod to suggest. Then, with 
regard to the statement that metals Hke lead existed as 
oxide in commercial copper, load oxide was a very fusible 
and brittle substance, and if lead were present as oxide 
it was rather improbable that copper containing it would 
be a tough metal. It seemed more probable that the 
lead present in commercial copper existed as metallic 
load dissolved in the oopiier oxiae eutectic, the same as 
lead was dissolved in the copper- arsenic eutectic in arsenical 
copper. 

Mr. Hiobns, in reply, said he felt extremely grateful to 
Mr. Kosenhain for pointing out some of the probable 
errors in the paper, or rather in the manner iu which 
certain points were interpreted. He also thanked Dr. 
Price for showing by calculation how the experimental 
work agreed in some of the oases with the caloulations. 
With regard to Mr. liOwis’s remarks, he only claimed 
for his experiments the properties obtained under the 
conditions of the experiments, that was, with perfectly 
pure copper, and ho purposely did not go into the question 
of the exact manner in which elements occurred in oom- 
mercial copper. He had only stated the view as to im- 
puritids assumed to exist as oxides, but from what he h^ d 
Drought forward and from the examination of these 
curves it would be seen that it was probftble that some 
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of these compounds did not exist as oxides but in some 
other form. The readiness with which phosphorus 
combined with copper was apparent, and the question 
was whether the compound was decomposed in the 
presence of small quantities of oxygen. 


London Section. 


Meeting held at Burlington House, on Monday, 
June nth, 1906. 


MR. A. G. SALOMON IN THK CHAIR. 

PURIFYING AND STABILISING GUNCOITON. 

BY R. ROBERTSON, M.A., I).8C. 

In the manufacture of guncotton the material, after 
nitration, is purified and rendered stable by a process 
commonly reHured to as the boiling of guncotton. This 
process has been the subject of a considerable amount of 
experimental work at the Royal Gunpowder Factory, in 
the course of which trial has been maao of many different 
sohomes of boiling. The description of some of these and 
of the method adopted as a result of the trials forms the 
subject of the i)re8ont pajKsr, which is contributed by 
permission of the Suix^rintimdent. 

It is the object of such a prcKjess to secure a guncotton 
of the greatest possible chemical stability in the minimum 
of time and with the least decomposition of the substance. 

When dealing with the question of the stability of gun- 
cotton, experience has conclusively shown that results of 
small scale experiments, whether with laboratory appa- 
ratus or with small wooden vessels, arranged to simulaUi 
the conditions obtaining in the largo boiling vats, are 
altogether misleading and useless ; the conclusions 
arrived at in the present instance will, therefore, be founded 
on results obtained on the largo scale, when quantities of 

1.000 kilos, of guncotton ore boiled in largo vats with 

10.000 kilos, of water or other solution. 

In these experiments, the cotton was nitrated by the 
displacement process, and was treated with cold water till 
appi^ntl^ neutral, before transferring to the boiling vats. 

The objects of the next ojioratiou — boiling of the gun- 
ootton — are to free the material from certain im- 
purities, such as traces of free acids, unstable products 
of the nitration of the cellulose, among which are mixed 
cellulose nitro-sulphurio esters, possibly cellulose lutrous 
esters and unstable bodies arising from the action of the 
nitrating acids, both on the cotton cellulose itself, and on 
the less resistant celluloses which inevitably occur as 
traces of seed husk, etc., in the cotton used for the 
manufacture. 

Of these impurities the possibility of the presence of 
nitro-sulphurio esters in nitration products of cellulose 
WM recognised by Cross and Sevan (Ber. 34,2490 [1901] 
and later, Ber. 38, pp. 1859 and 3531 [1906]), and to the 
presence of these mixed esters the instability of some 
nitro-oelluloses was ascribed by 0. Napier Hake and 
R. J. Lewis (Journal of Society of Chemical Industry, 


24, 374 [1005]). Lunge and Bebie (Zeits. fur angew. Chemie 
22, p. 539 [1901]) considered the possibility of the forma* 
tion of cellulose nitrous esters, and made experiments 
on the stability of guncotton prepiured from acid mixtures, 
both free from and with the addition of nitric peroxide, 
and Berthelot (^Comptes Rendus, 17th Sept., 1000) has 
also suggested tW formation of nitrous esters. Of other 
impure products of nitration of cellulose, nitrated sugars 
of small stabibty are indicated by the work of Will and 
Lenze (Ber. 31, p. 68 [1898]), and tne solubility of products 
of liqueouB character in nitrating acids, and instability 
of the nitrate formed, are dealt with in “ Cellulose,” p. 132 
and, in ” Researches on Cellulose,” p. 131, by C^ss and 
Be van. 

For many years guncotton at Waltham Abbey has been 
urified by boiling with water in large vats, the water 
eing raised t/O the boiling point by steam introduced 
and distributed below the false bottom of the vat. At 
the finish of one boiling, the water is run off, and replaced 
by fresh water, which is again raised to the boihng point 
by steam, the actual time of ebullition being taken as the 
duration of the particular boiling. 

Investigations as to the best method of purification 
have been made in two main directions. In the first 
place, the effects of variations in the relative duration of 
the different boilings with water were studied, and, 
secondly, experiments wore made with various alkaline 
treatments. The investigation involved a large amount 
of analytical and experimental work, as for each of the 
boilings, of which there would bo from seven to sixteen 
in one exjK^rimont, (a) the wash waters were examined 
for free acid or alkali, sulphates, nitrates, and nitrites, and 
(6) the corresponding guncotton was examined for nitrogen- 
content, insolubility in ether-alcohol, solubility in acetone, 
percentage of sulphate present, mineral matter, and tested 
for purification and stability by the Abel, Will, Bergmann, 
and Junk, furno and other tests. From the results of 
this examinaticin of the wash waters and. of the progress 
of the guncotton in stability with each successive bouing, 
deductions wore then drawn as to the relative merits of the 
different methods of boiling. 

I. Boiling with water alone , — The newly nitrated gun- 
cotton, after it has received a washing with cold water, 
although apparently neutral to litmus (unlosg pressure 
bo applied) in reality contains a considerable quantity 
of the nitric and sulphuric acids of the nitrating mixture 
still adhering to the fibre, amounting to about I per cent, 
of acid (as HgSO^) calculated on the guncotton. As 
will appear later, this acid is found to play an important 
part in the economy of the process, so that if there were 
a thorough elimination of nitrating acid by the cold 
water washing, an addition of acid to the initial boilings 
would be advisable. The water used for boiling was 
ballast-filtered water containing lime as carbonate to 
the extent of 20 parts per 100,000, and sulphuric acid 
in the form of calcium sulphate to the extent of 6 parts 
H ^04 per 100,000. 

Experiments were made to determine which of the 
two processes was to be preferred, namely, fA) a scheme 
of boiling characterised by long boilings at tne beginning 
with shorter boilings at the end, and (B) one with short 
boilings at the beginning and long boilings later. The 
former of these treatments was found to be in every 
way the better, as the following comparison wiU show. 


Wash Waters: 

EUmlnation of free acid 

AlkaUnlty 

Mltrtte 

Bttlphatt 

Treatment A. 

Long foUowed by abort bollingt. 

Treatment B. 

Short followed by long botUngs. 

First and second boilings add. 

Soon reaches a constant. 

Hlses to a maximum, then decreases. 
Reaches minimum earUez than In B. 

FltBt to third or fourth boilings add. 
Towards end decreases from a maximum. 
Steadily Increases. 

Guncotton : 

Kltrooen 

PractieaUy the same as B. 

Tendency to be lower than with B. 

Small in quantity after first bolUngs. 
Roiloeable only after flist boiling and amall 
in quantity. 

Over 10' at third boiling. 

Over 10' at fourth boUlng. 

StabUlty Is attained at an earUer stage than 
with treatment B. 


Solui^ty In etber-aloohol 

Free acid in G/C of early boUlnga 

Oulphuzlo add organically combined .... 

Abd heat teat at 7 A 4* 0 

Not reduced to same extent tiU after third. 
In mueh greater quantity In early bdUings 
persisting tiU the third or fourth. 

Over 10' at sixth bluing. 

Over 10' at seventh bomng. 

Paste (G/OH'N/^ heat test at 76*4* 0. . . 
StablUty teata (WIU. Bergmann and Jnnk, 
fume and other teata) 

^ — 
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From this oomparwon it is evident that the longer The first ohimge towards acidity (at the 7th boiling) 
boUings at the beginning (two periods of 12 hours in this ooourred in the usual course of boiling, but the teooM 

case) are anperior to short initial boilings (of 4 or 2 hours (at the 13th boiling) after the vat had been standing lor 
for example). Examination of the results of analyses a week. The sulphuric acid thus developed and found 

of the wash waters brings out the advantage of the more in the vat water is doubtless derived from the deoomposi* 

prolonged initial acid treatment in hydrolysing impurities. tion of sulphuric acid organically combined with the 
as is shown by the earlier attainment" of the normal guncotton. Besides this, the method of boiling in ouestion 

minimum of sulphate in the water, and also points to was found to have many other disadvantages. Although 

the disadvantage of prolonged later boilings (two periods the strength of even a saturated solution of Ca (OHj) ia 

of 12 hours in this case) as tending to decompose the small (0.16 per cent.), the hydrolysis of the nitric ester 

guncotton, for under these conditions the nitrites in the j was considerable. This was shown by the abnormal 
wash waters are found to increase with simultaneous proportion of nitrites found in the earlier boilings when 

disappearance of the alkalinity of the water. If the later caustic lime solution was used, for example 0*04 per cent* 

boilings be prolonged, the matrons acid produced either as HNO3 in the 4th, and by the rise in soluoility in 

by the intrinsic decomposition of the guncotton at this ether-alcohol of the guncotton. The greater activity 

temperature, or by the hydrf)ly8i8 of the nitric ester by of hydroxyl over hydrogen ions in the saponihoation of 

the calcium carbonate in solution, may neutralise the esters has been shown by Wijs (Zeit. fur Bhys. Ch, 12, 

latter so that the guncotton is being treated in a neutral 614 [1803]) to bo in the ratio of 1,400 to 1, and is no 

or even slightly acid solution. doubt the cause of this breaking down of the nitric ester 

Turning next to the guncotton itself, the importance as well as of the fact that the guncotton underwent a 

of a thorough boiling in the solution of dilute acid which physical change, losing its strength of fibre, and becoming 

proceeds from the traces of nitrating acids retained by short and friable. 

the guncotton again apparent. Thus, by this treat- As regards stability, the guncotton treated in this way 
ment, the sulphate organically combined with the gun- gave distinctly poor results, when tested by Abel, Will, 
cotton has practically disapiieared after boiling for 12 and other tests. 

hours, whereas with the shorter initial boilings its gradual These objections — the somewhat drastic hydr(dy8ia 
elimination by hydrolysis can be followed step by step. of the ester with rise in solubility in ethor-aloohol and 

Experiments with the Will and other tests have shown breaking down of the fibrous structure of the guncotton 

that guncotton containing this sulphuric ester is in a having Deen confirmed on a smaller scale with 

highly unstable condition ; its early removal is, therefore, caustic potash solution, it was not thought to be neoessaiy 

a matter of importance. The guncotton was also to proceed farther on the large scale m the direction of 

examined after each boiling as to its progress in pnrifica- boiling with other caustic alkaline solutions, 

tion and stability by the numerous tests mentioned in 

the Table, and it was found that the scheme in which long Effect of boiling with alkaline earhonaiea. — X prooesa 
boilings in dilute acid were followed by gradually shorter for filing guncotton which was employed by a private- 

neutral or faintly alkaline boilings, was su|)erior to that company in this country until within the last few years, 

in which short initial boilings were succeeded by long consisted in boiling the pulped guncotton with chalk in 

final ones, inasmuch as not only by the trace tests iron vessels, but the results obtained as regards th& 

but also by those tests which involved a wider decomjKisi- stability of the product — wliioh was submitted to the 

tion of the guncotton such as the tests of Will, Bergmann Superintendent 01 the E.G.P.F. for examination — were- 

and Junk, etc., purification and stability of the material so poor that the process of boiling was abandoned by 

were obtained more readily and earlier by the former the company. 

treatment than W the latter. Indications as to the efieot of boiling in presence ol 

II. Alkaline Trea^fncri^s. -—Practically speaking, the CaCOu, and of its failure to effect stability without an 

alkalis that would be chosen for trials in connection initial acid treatment, have been frequently observed^ 

with the boiling process, are sodium and calcium hydrate, Thus, in the experiment with caustic lime solution, a. 

of the caustic cdkalis, and sodium and calcium carbonate considerable quantity of CaCOg was formed by the action 

of the carbonated alkalis. of the COg present in the steam on the Ca(OHg) and the 

Effect of boiling in cauatic liquora . — In an experimental succeeding tailings may be considered os being examples- 

boUmg in which lime water was employed, this solution of boiling in presence of excess of CaCOg. The result 

was used in the vat for displacing tlie water present in was nevertheless unsatisfactory, as was shown. Again, 

the guncotton. After this the guncotton was given it has not been found that any marked improvement in. 

four 3-hour boilings with saturated lime water, boiling stability has resulted from continued boiling of gunootton, 

being thereafter continued with the ordinary water. with the usual water which contains a small quantity 

A well-marked feature in this experiment was the of CaCOg. 

tendency of the wash waters to develope free sulphuric With sodium carbonate solution, an experimental 
acid after having been alkaline. The following table boiling has been made. The scheme of boiling ooaiitted 

•hows the nature of the change. in two 4-hour boilings with NsgCOg solution of 0*6 per* 


OuneoUon in vat heated with G(^OH)2 aolvtxon to diapLca^e water and boiled 3 houra with 4 ekangea of this aoluticn^ 

then boiled with ordinary water. 


Boiling. 



Waeh Waters. 



No. 

Time 

Hours. 

Nature of water 
after boiling. 

AlkaUnlty of 
water as per 
cent. CaCOa. 

Acidity of 
water as per 
cent. HtSOa. 

Total sulphuric 
acid in water 
per cent. 

Nitrite 
water as per 
cent. HNdi. 

Ht804 In 
G/C as 
per cent. 

4 alkaline boilings 
6th (water) i 

Neutral 



0*014 

0*019 


6th 

4 

AlkaUne 

0*0020 


0*012 

0*019 

0*48 

7 th 

4 

Acid 

— 

0*002 

0*016 

0*011 

— 

ath 

4 

Acid 

. — 

0-001 

0*015 

0*018 


9 th 

4 

Acid 


0-002 

0*016 

0*014 


10th 

2 

Alkaline 

1 0*0006 

j 

0*012 

i 0*018 

0*86 

11th 

g 

Alkaline 

0*0080 

{ 

0*013 

0*012 


12th 

2 

Alkaline 

0*0008 

— - ' 

0*012 

0*008 

0*26 

18 th 

4 

Acid 


0*017 1 

0*086 

0*001 

«... 

lith 

4 

Add 


0*003 

0*016 

0*012 

— 

16 th 

2 

Neutral 



0*018 

0*0i0 

— 

10th 

2 

Alkaline 

0*0008 


0*010 

0*009 

0«tM> 
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«oat, strength, followed by eight 4-hour boilings and 
three 2-hour boilings, all of 0*2 per cent, strength. 

Examination of the wash waters showed that the 
alkali originally present to the extent just mentioned 
had almost disappeared by the end of each boiling, while 
the proportion ot nitrite (as HNOg) was 0.05 per cent. 
<ir alwut ten times the quantity found in the later boilings 
with water. 

Examination of the guncotton showed that the solu- 
bility in ether-alcohol had risen t<i a high figure (171 per 
cent, as against 6.4 per cent, in a control experiment 
with the usual boiling) and that the guncotton, oven 
after ten boilings, still contained more than three times 
the <|[uantity of sulphate that is found under the usual 
conditions. The quantity of Na2C03 which disappeared 
was about 6 kilos, per hour. It was also observed that 
the guncotton fibre became disintegrated at an early 
«tap. to a less extent than with calcium hydrate, but 
Btillto a much greater extent than in the usual process. 

It is therefore evident that the hydrolysis of the nitric 
ester in the dilute solution of NojOOs employed, is of 
too drastic a nature and produces finally an unsatisfactory 
gjuncotton. 

This investigation has afforded the following informa- 
tion on the Ixiiling of guncotton. The experimental 
boilings have shown that for the elimination of impurities 
from the guncotton and the rapid attainment of a stable i 
product, boiling in dilute acid at the beginniim of the 
pooess is superior to an alkaline treatment. This acid 
boiling should not be unduly curtailed, or elimination 
of impiurities will bo rendered difficult. In the present 
instance, an initial 12 hours’ acid boiling has been found 
efficacious. The quantity of acid loft in the guncotton 
from the nitrating process, will depend on the nature of 
its treatment after nitration, and on the alkalinity of 
the water. It is important to avoid pushing this 
elimination too far, as actual experiments have shown 
that deficit of acid in the first boiling retards the purif ying 
and stabilising process. It would not be possible to give a 
figure applicaluo to all cases, but it may be mentioned 
that good results have been obtained when the first wash 
water is found to contain acids equal to 1 per cent, 
(as calculated on the guncotton present. 

If, in the process of manufacture, the quantity of acid 
in the first boiling were found to be too small, the addition 
of a small quantity of acid would be advisable. 

At showing the* degree of elimination of one of the 
impurities — the cellulose nitro- sulphuric ester — the per- 
centages of total sulphate in three guncottons, manu- 
factured at the time of writing, may lie quoted. These 
are 0*09, 0*07, 0*05, 0*07 per cent., and fall much below 
the proportions found by Hake and Lewis {loc. cit., p. 377) 
even after removal by them of sulphates soluble iu 
water and dilute acids. 

After the acid period has passed and the guncotton is 
being boiled in water faintly alkaline from the presence 
of dissolved calcium carbonate, it is inadvisable to 
prolong this prooess imduly as no improvement in stability 
IS produced, and the guncotton is slightly decomposed. 

The alkaline treatments which wore investigated did 
not prove so efficacious as the initial acid boiling in 
removing impurities, and had the additional disadvantage 
of producing a considerable hydrolysis of the nitric 
ester itself. 

As ft result of these experiments, the present method 
■oi boiling was adopted at the R.G.P.F., namely, 12-t-12-f 
4-h4-f-4 + 4'4-4-f24’2-f2 hours, with a cold water washing 
Jjjptween the first and second, and second and third 
filings. 


Discussion. 


Col. Nathan said it was not perhaps his place to 
-criticise a paper which had originated in his laboratory, 
but he might add a word or two of explanation as to its 
orimn. When the manufacture of guncotton was started 


onmm When the manufacture of guncotton was started 
ftt Waltham Abbey by what was now called the displace- 
ment process, it was evident that the guncotton, as it 
went to the boiling vats, was capable of being stabilised 
with less boiling tn^ guncotton made by the old Abel 
prooess* and they ^oame to the ponolnsion that it was 


time to thoroughly investigate the chemistry of the 
purifying process. Dr. Robertson went to work, not in 
the laboratory, but on the manufacturing scale. They 
used the ordinary guncotton vats of 1,0()0 kilos, capacity, 
and submitted the guncotton to various treatments in 
their vats, and this paper had given the results obtained. 
One practical result had been to reduce the time of boiling 
from 72 to 60 hours, which of course meant a considerable 
economy in steam. He did not say the same results 
would follow the adoption of that system in other factories, 
because purification no doubt depended to a great extent 
on the character of the water which was used, but he 
fancied that, as they had made sucli a big reduction in 
the time of boihng it would be possible for other factories 
to do the same if they adopted the process, which ho thought 
was a chemically sound one. Being desirous at all times 
of assisting the trade, he came to the conclusion that 
the results of these experiments should be mode known, 
and there was no better way of doing it than to arrange 
for Dr. Robertson to read a paper before the Society of 
Chemical Industry, and the sanction of the War Office 
to his doing so had therefore been obtained. He hoped 
it might be of use to the trade, and trusted that from 
time to time they would be able to give information on 
other points which might come to light iu the course of 
their investigations. 

Prof. W. R. Hodokinhon said ho gathered that the 
author had been using a little acid to help in the hydrolysis 
of what he considered the most serious matter in 
coimeotion with guncotton, sulphates of cellulose, which 
undoubtedly remained in and were the cause of slow 
or rapid decomposition. A slight amount of acid in 
the earlier hot washing was more active in hydrolysing 
some of these sulphates than water alone. 

Mr, W. F. Reid said that in 1881-2 he had carried out 
numerous exiieriments on this subject, but the endeavour 
to get the material alkaline in the first stage hod probably 
been the cause of failure. Was the separation of the 
water from these numerous boilings carried out simply 
by draining off, or wore other steps taken to diminish 
the quantity of residual water, because it became a matter 
of importance when the water available was not pure ? 

Mr. J. F. Bbioos stated that together with Messrs. 
Cross and Bevan (this J., 1906, 686, 1261) he had investi- 
gated this matter in another aspect in connection with 
the aceto-sulphates of cellulose. They found that even 
under the action of cold distilled water and still more 
of boiling water, the sulphuric acid residue of these mixed 
esters was gradually split off, whereas on treatment 
with alkaline solutions the whole of the acetic acid residue 
could bo eliminated by saponification whilst the combina- 
tion between the cellulose and the sulphuric acid remained 
intact in the form of a cellulose sulphate. This liehaviour 
was explained by the fact that the sulphuric acid residue 
iu these esters exists iu the form of — SO4H, which is 
readily hydrolysed by the action of water or acids, but 
which becomes — SO4M' in presence of alkalis, towards 
which it is remarkably stable. Further, by treating 
guncotton with the sulpha ting reagent they had* auccoeded 
in combining quantities up to 10 per cent, of sulphuric 
acid with the cellulose, displacing a corresponding 
quantity of the nitric acid. Thus they had been able to 
study the properties of the mixed sulphuric esters of 
cellulose in the gross, rather than in the minute propor- 
tions in which they occur in guncotton. 

Dr. Robbbtson iu reply said it was not possible to 
go into the matter of the organically combined sulphuric 
acid, but when the paper was published it would be seen 
that organic sulphate was unaoubtodly present in some 
produote of nitration, and about the instability of gun- 
cotton oontaiiiing this organic sulphate there was no 
doubt whatever. Experimental products had been 
obtained wliich, although they gave a good Abel test, 
were proved by storage trials and other tests to be quite 
uiistaDie, and in these the organic sulphate was present 
in considerable (;^uantity. The method of reducing it 
to an almost vanishing point on the large scale was the 
method of acid hydrolysis at the start. In reply to 
Mr. Reid, the water was strained off from the vats. 
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ELECTRO.CHKMICAL PROBLEM OF THE FIXATION 
OF NITROGEN. 

BY PROPISSOII P. A. GUYB. 


Ekratttm . 

This J., June 30. 1906, p. 671. col. 1. line 4, for 
“ 1860 kilos. HNOg ’’ read ‘^1174 kilos. HNOj,.” 


New York Section. 


Meeting held at Chemists' Club, on Friday, AprU 20</t, 
1906. 


DB. RUSSELL W. MOORE IN THE CHAIR. 


ANALYSES OF JALAP. 

BY BUSSELL W, MOORE, M.A., M.SC. 

At the reading of a j)aper by me on this subject before 
the Section on March 26th, 1904 (this J., 1904, 412) in 
which the average rosin content of ninety-eight samples 
of jalap was given as 12*60 per cent., some discussion 
arose as to whether this was not an excessive average for 
the jalap to be found in the market. One member of 
great experience, in dealing with crude drugs, gave it as 
his opinion that jalap testing as high as 12*60 jicr cent, 
of rosin was not easily obtainable, and that the ordinary 
jalap of commerce averaged from four to seven per cent, 
of resin. Since the former pajKjr was written I have 
hod occasion to test a much larger number of jalap samples, 
the results of which are here given, the different lots being 
separated by linos : — 


I 

4-82* 

68 

4*70 

116 

4*76 

172 

7*00 

230 

6*14 

2 

6*70 

50 

5*12 

I 117 

6*76 

173 

6-31 

231 

4*76 

.3 

2*10 

60 

8*80 

1 118 

4*89 

174 

6*04 

232 

6-04 

4 

5*00 

01 

6*12 

1 110 

8*00 

176 

6*70 

233 

6*87 

5 

6*70 

02 

3*87 

120 

6*76 

170 

4-50 

234 

6*86 


— 

*63 

4*20 

121 

6*00 

177 

4*00 

236 

4*14 

0 

4*94 

64 

6*31 

1*22 

4*70 i 

178 

6*89 

230 

3-80 

7 

8*78 

05 

0*62 

123 

0*00 

179 

6*44 

287 

4*14 

8 

6*47 

06 

6*76 

124 

6*00 

180 

6*25 

238 

5*04 

0 

8*3 

07 

7*50 

125 

7*06 

182 

7*88 

239 

3*86 

10 

4*25 

68 

6*, H 0 

126 

11*75 

183 

5*38 

240 

6*00 

11 

6*26 

00 

4*62 

127 

6*61 

184 

11*38 

241 

6*30 

12 

6*10 

70 

0*26 

128 

0*66 

185 

16*63 

242 

8*14 

13 

5*82 

71 

4*00 

120 

6*26 

186 

13*60 

243 

7*00 

14 

8*69 

72 

4*87 

130 

3*12 

187 

13*13 

244 

6*14 

lb 

6-00 

73 

6*31 

131 

4*81 

188 

4*60 

245 

4*86 

16 

4*00 

74 

4*76 

132 

3*02 

' 189 

4*50 

246 

6*93 

17 

M 2 

75 

4*87 

183 

6*12 

190 

2*66 

247 

4*76 

18 

6*20 

76 

6*00 

134 

4*00 

101 

4*63 

248 

4*64 

Itf 

6*12 

77 

4*00 

136 

4*66 

102 

6*63 

249 

4*93 

20 

11*60 

78 

7*37 

130 

6*60 

193 

4*31 

250 

7*00 

21 

6*20 

70 

6*02 

1 137 

3-‘20 

104 

6*00 

261 

4-14 

22 

7*80 

80 

8*12 

138 

6*06 

196 

8-76 

262 

.3-71 

23 

4*75 

81 

6*62 

130 

0*18 

100 

4*31 

263 

5-00 

24 

8*06 

82 

7*36 

140 

0*81 

197 

3-60 

264 

4-00 

25 

7*81 

83 

6*87 

141 

7*76 

108 

6-38 

255 

4-77 

26 

8*70 

84 

5*76 

142 

6*31 

109 

S <04 

266 

6-71 

27 

6*08 

85 

8*04 

148 

6*02 

200 

6-36 

267 

6-43 

28 

5*10 

86 

6*60 

144 

6*88 

201 

6*80 

258 

8-86 

20 

6*62 

87 

7*60 

145 

8-6() 

202 

4*88 



80 

5*40 

88 

4*37 

146 

4*38 

203 

4*13 

269 

12-00 

81 

5*25 

HO 

7*20 



— 

204 

4*88 

260 

14-00 

32 

6*75 

00 

6*70 

147 

0*00 

205 

0*88 

261 

11-80 

$3 

4*20 

01 

8*06 

148 

6*81 

206 

5-44 

202 

10-20 

34 

6*81 

02 

4*38 

149 

6*94 

207 

6*44 

203 

14-30 

85 

8*00 

03 

3*88 

160 

7*48 

208 

3*99 

204 

11-20 

86 

6*12 

94 

4*38 

161 

3*94 

209 

4*26 

265 

10-00 

87 

6*00 

96 ' 

6*88 

162 

6*88 

210 

3*94 

1 206 

11-00 

38 

6*62 

96 

6*12 

168 

6*44 

211 

9*00 

207 

11-80 

80 

5*87 

97 

4*60 

164 

0*25 

212 

2*94 

268 

18-60 

40 

4*60 

08 

6*00 

165 

6*38 

213 

5*38 

! 269 

8-80 

41 

5*60 

00 

6*62 

156 

6*33 

214 

6*18 

! 270 

10-40 

42 

6*50 

100 

4*04 

167 

6*81 

216 

5*06 

t 271 

13-43 

48 

4*62 

I 101 

7*78 

168 

4*69 

210 

3-89 

— 


44 

5*12 

102 

3*69 

150 

6*69 

217 

6-00 

1 272 

9-29 

45 

4*06 

108 

4*62 

160 

6*19 

218 

4*25 

' 273 

10-20 

46 

4*87 

104 

6*62 

101 

6*94 

210 

4-81 

i 274 

7-43 

47 

4*37 

106 

4*89 

162 

6*81 

220 

2*19 

276 

10-43 

48 

4*25 

106 

3*50 

162 

9*19 

221 

4*88 



40 

4*87 

107 

6*76 

163 

6*26 

222 

8*44 

270 

4-82 

56 

5*50 

108 

4*89 

164 

6*60 

223 

5*88 



51 

5*19 

109 

8*06 

165 

6*68 

224 

4*38 

Maximum 

62 

4*70 

110 

6*25 

166 

9*19 



15-63 

58 

6*12 

111 

4*93 

167 

4*94 

225 

3*86 

TMrVn4mnm 

54 

4*67 

112 

4*88 

168 

4*19 

226 

4*70 1 

2*10 


55 

$•60 

118 

6*81 

169 

7*00 

227 

8*00 


56 

5*25 

114 

6*05 

170 

6*88 

228 

2*86 ; 

Average 

67 

4*81 

115 

7*66 

171 

4*89 

220 

9*71 

1 6*96 



« No. 1 WM an arerage of tsn tamplei. 


Of the 276 samplos examined, only fifteen were equal 
to or above the standard of 11 per oent. of resin pr^» 
scribed by the Treasury regulations. This result and the 
average content of 6*96 per oent. of resin go to confirm the 
statement that low-grade jalap is of frequent ocourrenoe, 
and show the extremely variable character of the drug 
as imported into this country. An inspection of the result* 
obtained in packages of the same lot also show that they 
vary greatly. 


ADDITIONAL ANALYSE.S OF ASSAFCBTIDA 

BY BUSSELL W. MOOBB, M.A., M.SC, 

The analyses here given are for the puriK^ of com- 
parison with those previously published in this Journal. 
The method of analysis followed was identical with that 
described (this J., 1899, 987). The samples represent 
many lots imjs^rted at ports other than New York, the 
separate lots Inniig indicated by lines. The following 
results were obtained : — 



Per 


Per 


Per 


Per 


Per 

No . 

cent . 

No . 

cent . 

1 No . 

oent . 

No . 

cent . 

No . 

oent . 


Resin . 


llesln . 


Resin . 


Resin . 


Resin. 

1 

32-86 

85 

47*80 j 

61 

60-18 

84 

17*70 

120 

16*00 

2 

60-00 

36 

45-45 ! 

62 

62-45 

1 85 

21*00 

121 

18*46 

8 

40-00 

37 

67 -. SO j 

63 

28-90 

86 

16*60 

122 

17*00 

4 

37-40 

38 

47-55 

64 

64-00 

87 

16*50 

123 

19*60 

5 

40*00 



66 

66-16 

88 

27*46 

124 

16*00 

6 

40*40 

39 

. S 8-80 



89 

18-80 

126 

26*76 

7 

46*40 



66 

40-90 

90 

16-60 

126 

86*90 

8 

60*60 

40 

34-00 

67 

43-76 

91 

18*80 

127 

14*60 

9 

82*70 


— . 

68 

56-16 

92 

18*60 

128 

19*40 

10 

42*30 

41 

86*53 



93 

21*00 

129 

28*80 

11 

37-80 

42 

21*90 

69 

18-66 

94 

18*10 



12 

41-00 

43 

34*70 

70 

24-40 

96 

30*00 

ISO 

18*60 



44 

48-10 




17*40 

181 

18*76 






13 

36-90 



71 

25-90 

97 

17*60 

182 

16*50 

14 

28-20 

45 

38-00 




16*25 








15 

84-76 

— 


72 

20-00 

99 

18*90 

133 

20*60 



40 

45-90 



100 

17*60 

134 

21-20 

17 

28-60 

73 

18-80 

101 

18*80 

136 

22*66 

18 

44*20 

47 

10-20 

74 

21*05 

102 

17-10 

130 

18*80 

19 

39*20 

— 




103 

18-16 

187 

21*66 

20 

63-00 

48 

21-13 

! 75 

30*10 

104 

17*80 

138 

21*76 

21 

20-05 



— 


105 

11*80 

189 

16*56 

22 

32-80 

49 

33-20 

76 

33*00 j 

106 

14*26 

140 

12*26 

23 

24-60 





107 

18*96 

141 

10*80 

24 

28-30 

60 

31-40 

77 

60*40 

108 

17-25 

142 

12*60 







109 

V 7*00 



25 

44-15 

61 

57-30 

78 

61*70 

110 

18-60 






















27 

30-50 

62 

56-10 

79 

86*60 

111 

19*06 

66*16 

• per 

28 

48*10 

63 

58-65 



112 

16*20 

cent . 


29 

42*00 

64 

60-56 

80 

22*60 

113 

18*90 



30 

43-40 

66 

47-20 



114 

14*96 

Minimum 

31 

61-00 

50 

67-80 

81 

62*50 

116 

9*36 

9*85 


82 

64-90 

57 

39-60 



116 

21*20 





58 

60-00 

82 

24*00 

117 

13*20 

1 Average 

33 

43*00 

59 

63*20 



118 

31*50 


34 

48*26 

60 

68-! ID 

83 

1 

16*60 

119 

16*10 




These results have been tabulated for the purposejof 
oomparisoit with previously published results. 

The figures in Table A, show only a total of 15*49 per 
cent, of the samples examined to contain the 50 per cent, 
of resin required by the Treasury regulations, and indicate 
the neoesaity of frequent chemical examinations of th© 
importations of this drug. Much of the inferior drug 
met with is fictitious in character, consisting of impure 
gypsum cemented together with assafeetida resin. Cfther 
samples were of an inferior quality, plainly due to crude 
and imperfect methods of collecting the drug. Several 
samplos of assafostida resin were also tested, ^with tha 
following results : — 

Resin from Aetafatida. 

No. Resin. No. Resin. 

1 ... .91-87 per oent. 3 ... .91 *67 per cent, 

2 ....92-60 per cent. 4 ....94*89 per oettt» 
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Tablx A« 


Per cent, of 
Resin. 

. No. of Samples. 

Per cent. 

1st Set, 

1890. 

2nd Set. 
1900. 

8rd Set, 
1901-6. 

(1) 1899. 

(2) 1000. 

(8) 1001-5. 

1 to in 

13 

0 

1 

7-93 

0-0 

0-70 

10 to 16 

49 

0 

9 

29-88 

0-0 

6-84 

16 to S50 

61 

6 

.39 

87-19 

3-8.3 

27-46 

20 to 26 

19 

3 

17 

11-68 

2-00 

11-97 

25 to 80 

7 

6 

8 

4-27 

4-00 

6-63 

30 to 36 

4 

10 

13 

2-44 

6-87 

9-10 

86 to 40 

3 

18 

11 

1-83 

12-00 

7-76 

40 to 46 


25 

13 

1-22 

16-06 

1 9-16 

46 to 60 . . ; 

d 

12 

9 

— 

8-00 

0-34 

60 to 65 

«5 to 60 

/ Above 50, \ 

37 

21 

8 

7 

1 3-66 

24-67 

14-00 

1 5-63 

! 4-03 

Above 60 

< 6 1 

13 

7 

i “ 

8-67 

4-93 

Total 

104 , 

1.60 

j 142 

’ 100-00 

100-00 

100-00 


Yorkshire Section. 

Meeting held at the University, Leeds, on Jvne ISi/i, 1906. 

mor. A. O. GREEN IN THE CHAIR. 


THE DIRECT ESTIMATION OF NITROGLYCERINE 
IN CORDII'E, kc. 

BY OSVTALD 8ILBBEBAD, PH.D., HENRY ARLETT PHILLIPS, 
AND HENRY JOHN MERHIMAN. 

No method haa hitherto been devised for the direct 
estimation of nitroglycerine in cordites and allied explo- 
sives. It is customary to extract the nitroglycerine and 
mineral jelly with ether, and to weigh the residual nitro- 
cellulose. Methyl alcohol is used to separate the nitro- 
glycerine and mineral jelly, the latter being weighed 
and the former determined by difference. The disadvan- 
tages of having no direct method for the estimation of 
such an important constituent of cordite as nitroglycerine 
are manifest. 

Firstly, the methods for the determination of mineral 
Jelly ore somewhat unsatisfactory. Thus, on keeping a 
powder, a certain jwrtion of the mineral jolly becomes 
aoluble in methyl cdoohol, and is therefore estimated as 
oitroslycerine ; and secondly, it not infrequently occurs 
that the powder contains some additional ingredient, the 
presence of which precludes the estimation of nitroglycerine 
oy difference. 

The chief difficulties met with, in attempting to estimate 
nitroglycerine in cordite directly, are duo to the unavoid- 
able presence of a volatile solvent used fur its 8e|)aration. 
Such solvents interfere with the reactions of nitroglycerine 
to such an extent that all previous attempts to devise 
quantitative methods have l>een fruitless. 

Tile present method is based on the reduction of the 
aaponification products of nitroglycerine to ammonia, 
and will be found to be satisfactory and accurate. 

Saponification alone does not give qiiantitativii results. 
In this connection Hay’s work (Monit. Scient. [3] Uy, 424) 
should be referred to. According to this author the 
eaponifioation may bo represented by tlie following 
equation : — 

C^H6(ONOo) 8 + 6KOH - KNOg + 2KNOg + CH3COOK + 
HCOOK. 

The present work has shown, however, that this reaction 
is not quantitative, ammonia and other products always 
being simultaneously formed. 

Experimental. 

Direct evaporation of ethereal solution of nitroglycerine. 
— A series of experiments in this direction ehow^ : — 

(a) That ether cannot be removed from nitroglycerine 
without loss of the latter. 

(ft) That the loss is reduced to a minimum when the 
removal of the ether is carried out at a low temperature 
in a current of air. 


(c) That even under the moat carefully controlled 
oonditions constant results cannot be obtained. 

As an example, the following experiment may be 
oiteu : — 

Weighed quantities of nitroglycerine were dissolved in 
ether, the ether evaporated in a current of air, and the 
nitrogen estimated by Lunge’s method in the residue. 

0-4i)08 grms. of nitroglycerine originally taken gave 
140-8 c.c. of nitric oxide at 768-9 mm. and 19° C. « 18*24 
per cent. N. 
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0*4501 grmft. of nitroglycerine originally Uken gaye 
140*5 0 . 0 . of nitric oxide at 762*2 mm. and 22*8® C.* 
18*07 per cent. N. 

This corresponds to 98*58 and 97*69 per cent, of nitro« 
glycerine respeotiyely. Experiments were therefore 
carried out with a yiew to deyisina a direct method for 
estimatinff nitroglycerine in an ethereal solution. The 
results wnich ultimately led to the development of a 
satisfactory method are briefly summarised in the fol- 
lowing table;— 

Experiin€iU9 on th^ quantitative estimation 


From the aboye results it will be seen that it is possible 
to oyercome the difficulties attending the direct estimation 
of nitroglvoeiine in ethereal solution (as obtained in the 
analysis of cordite) by reducing the saponifloation products 
with zinc, iron, and caustic s^a ; under these conditions 
the nitrogen is quantitatively converted into ammonia. 

The apparatus'^ used is depicted in the accompanying 

* To be obtained of Mesin. Townson and Meroer (S4, Camomile 
Street), or Messrs. Muller and Co. (0, Orange Street. Eed Lion 
SQuare). 

of nitroglycerine i» ethereal solution. 


Conditions of experiment. 


I. Saponification by boiling the ethereal solu- 
tion with alcoholic caustic soda : 

Experiment 1 product titrated uufiltered 
.. 2 

.. 3 ,. filtered 

4 

II. Saponifloation by boiling the ethereal solu- 
tion with alcoholic caustic potash for 28 
hours : 

Experiment 1 product titrated unfiltered 
.. 2 

HI. Saponification by heating the ethereal solu- 
tion with alcoholic caustic potash in a 
sealed tube : 

Experiment l for 6 hours at 100* C.. . 

IV. Saponification by warming the ethereal 
solution with sodium ethylate : 

Experiment 1 

„ 2 


V. Saponified by beating the ethereal solution 
with alcoholic ammonia In a sealed tube : 

Experiment 1 for 6 hours to 100* C.. . 

VI. Reduction of ethereal solution to ammonia 
by means of a copper zinc couple : 

Experiment 1 in alkaline solution .... 

2 in acid solution 

VII. Reduction of ethereal solution to ammonia 
with zinc dust and sulphuric acid in 
presence of salicylic acid : 

Experiment 1 

„ 2 

'VIII. Reduction to ammonia by hoiling ethereal 
solution with tin and hydroohlono acid . 

Experiment 1 

IX. Reduction to ammonia by heating ethereal 
solution with stannous chloride and hydro- 
chloric acid ; excess of stannous chloride 
estimated by titration with 1/lO-norraal 
iodine solution . 

Experiment 1 at boiling point of ethereal 
Bolutioa 

2 

3 for 6 hours at 100* in sealed 
tube 

4 

6 „ 

Reduction of ethereal solution to nitric 
oxide by boiling with ferrous sulphate 
and sulphuric acid : 

Experiment 1 


XI. Estimation of nitroglyoerine as ammonia 
produced by tiie reduction of its sapoui- 
floatlon products with alnc iron and 
canstio soda . 

Experiment 1 

;; 8 


Percentage, of the 
nltro glycerine 
taken, found by 
experiment. 

Molecular 
proportion of 
reagent per 
molecule of 
nltroglycerme 
taken. 

86*86* 

4*32 NaOH 

86*48* 

4*32 NaOH 

88*46* 

4-42 NaOH 

89*10* 

4*45 NaOH 

84*66* 

4*23 KOH 

86*10* 

4*25 KOU 

81*75* 

4*09 KOH 

86*10* 

4*31 CaHsONa 

86*58* 

4*33 CaHfcONa 


1*88 NHa 

69*61] 


54*20 


06*39 

- 


6*63 SnCla 



6*40 SnCla 

— 

9*76 SnCla 

88*35 

9*76 SnCl, 

61*49 

9 66 SuCla 

84-ao; 

— 

100*18' 


99*48 


99*78] 



Remarks. 


V Tlie reaction was hardly complete after 
24 hours boiling, t 

Ammonia was evolved and in three oases 
estimated : 

(1) 1*89 per cent, of the total 
nitrogen present was evolved os 
ammonia. 

(2) 1*66 per cent „ 

(3) 2‘09 per cent. „ „ „ 


The reaction proceeds much more readily 
than in the above cases, being fully 
completed in 0 hours. Ammonu was 
invariably evolved and estimated in 
two eases : 

(1) 1*5 per cent, of the total 
nitrogen present was evolved os 
ammonia. 

(2) 0*61 per cent. „ „ ^ 

The reaction is obviously Incomplete, os 
at least 8 molecules of ammonia mnit 
be required. 

Traces of unchanged nitroglycerine could 
still be detected In the flask after 
prolonged boiling. 


Reaction was very violent and altogether 
unsuited for quantitative work. Beeulti 
are therefore not included. 


Reduction was carried on for 3 hours. 


In all eases, the quantity of stannous 
chloride used is insuifialent to account 
for the reduction of all the nitro- 
glycerine present. 


The nitric oxide was mixed with exoea 
of air, the nitric peroxide produced 
collected In standard caustic soda 
solution, and the excess of alkali tit- 
rated with N/10 acid. It wm found 
impossible to bring about the com- 
pletion of the reaction event after 
prolonged boiling ; whilst unchanged 
nitroglycerine Invariably found its way 
into the absorption flask. 


Calculated to nitrogen this 
18*68 per cent. ) 


Theory 


18*89 par cent, i- la.RfTMw'Mtia 

18*46 per cent. > ^ 


of this 


* These flgures ore ooloulated on the generally accepted equatton tor the saponifloation of nltroglyoarine according to which 1 noL 
Us sohetanoe reqnlres 6 mole, of alkaU. * , ^ ^ 


t In oqimous solution, tiie saponifloation is for slow(ur and less oomplste, whilst tiie presence of alcohol prohibits the use of h ydrogjMi 
peroxide. The method reoentiy published for the estimation of nitrogen in nitrooellulose by means of '^nitron** (M. Buseh, r 
1906. 1401) is therefore not appnoahle. 


h. Ber. 69, 
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Fig. 2. 



diapams. Fig. 1 is the* apparatus used for extracting 
and saponifying the nitroglycerine, and Fig. 2 that usea 
for reducing the products to ammonia. Jt will be noticed 
that the apparatus useil for extraction and saponification 
ia fitted throughout with ground glass joints and supplied 
with a very efticiont j'ohdonser — these precautions are 
necessary in order to avoid loss of nitroglycerine, which 
is readily carried away in the ether vapour. 

The direct estimation of nitroglycerine in a cordito 
ia carried out as follows: — A weiched quantity of the 
ground cordite, sufficient to yield about 2 grm». of nitro- ^ 
glycerine, is placed in a thimble in the Soxhlet extractor. A, | 
which is fitted up as shown in the diagram. Eighty c.c. j 
of absolute ether is fioured into the flask, and extraction ! 
carried out in the usual manner. After the extraction ! 
of the cordite is complete, the thimble containing the I 
residual nitrocellulose is washed with a little fresh ether, ’ 


Fifty c.c. of the solution are transferred to the flask, F, of 
I the reduction apparatus {Fig. 2). Fifty pms. of a mixture 
, of powdered zinc (2 parts) and reducetf iron (1 part) are 
I added together with 50 c.c. of 40 per cent, caustic soda 
solution and the ammonia distilled of! iit a slow current 
of air and collected in standard acid (about 76 c.c. N/10 
] acid) in the absorption flask, H. The excess of acid ia 
then titrated back. One c.c. of N/10 acid corresponds 
to 0‘00757 grm. of nitroglycerine. 

The following examiMes, which show the nitrogen 
present as nitro^yoerine, will servo to illustrate the degreo 
of accuracy of tiu* method. Nitrogen estimations were 
also carried out by Dumas’ ultimate method on the 
original explosive and also on the nitrocellulose, separ- 
ated by ether cixtraction, and the nitrogen present as 
nitroglycerine, caloulati^d from these data, is given for 
comparison. 



Nitrogen determinations by I 

l^umas* method. 

Nitrogen present as 
ul&oglycerlne. 

Explosive. 

Nitrogen in 

Nitrogen In 


Calculated from 

Found 

original 

1 extracted 

Percentage of 

results by 
Dumas’ method. 

by new 


corditts Ac. 

nltrocellnkwe. 

nitrocellulose. 

method. 

Experimental cordite E. 140 

14*77 

12-82 

86-33 

10-11 

10-02 

Experimental oordltt* 4296 

16-63 

13-22 

31-83 

' 11-32 1 

11-36 

Experimental cordite 2614 

13-90 

! 12-86 

66-43 

1 6-49 

1 6-47 

Blasrins Kclatino 

17*21 

11-81 

8-26 

1 16-24 ' 

16-00 


and removed from the extractor. The absorption flasks, 
C, containing 10 c.c. of N/10 acid are now affixed, ami 
excess of sodium ethylate (about 50 c.c. of a solution 
prepared by dissolving 5 grms. of sodium in 100 c.c. of 
absolute alcohol) run into the flask little by little through 
the side tube, D. The reaction takes place ranidly, and 
is completed by warming on the water-bath for about 
six hours ; its course may be followed by periodically 
drawing of! small samples by means of the lap, E, and 
examining them for nitroglycerine by means of diphenyl- 
amine in sulphuric acid. The ether is then distilled up 
into the Soxhlot and run off by means of tap, the residue 
is dissolved in water and made up to 260 o.c., the aqueous 
Hoxhiet and ether washings being also added to the 
solution. 


The slight discrepancy (0*240) between the results 
obtained by the two methods when applied to blasting 
jolly is due to the fact that Dumas’ method invariably 
gives high results when applied to this explosive ; the 
new method is evidently accurate in this case also. 

Our thanks are due to the Explosives Committee and 
the Director of Artillery for permission to publish these 
results. 
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1.-PLANT, APPARATUS, AND MACmNERT. 

[Continued from page 581.) 

English Patents. 

Separating apparatus ; Centrifugal . Aktiebolai^et 

Separator, Stockholm. Eng. Pat. 10,874, May i24, 
1905. Under Int. Oonv., May 27, 1904. 

See Fr. Pat. 354,410 of 1905 ; this J., 1102.— T.F.B. 

Separation of solid bodies from liquids by coding, and 
apparatus therefor. P. Porges, Vienna, and H. Nouiiiann, 
Briinn-KonigHfeld, A\istria. Eng. Pat. 23, P24, >Jov. 14, 
1005. 

The liquid to be cooled is introduced into a vessel in which 
ft number of hollow bodies. througJi which the cooling 
medium is causfjd to How, are arranged. These may be 
of any convenient aha}3e so long as their exterior surfaces 
■can be reached by a series of scrapers, mounted on a 
common shaft, anti caused to rotate. The scrapers servi* 
to keep the contents of the vessel agitated, as well as to 
remove the deposited solids from the surface <»f the 
cooling bodies. — \V. H. C’. 

Empornting apparatus ; Vacuum . F. Jurgens, 

Sangerhausen, Germany. Eng. Pat. 18,130, Sept. 7, 
1905. 

See Ger. Pat. 105,220 of 1904 ; this J.. 1900, 589.— T.F.B. 

Drying by means of rays of light; Process for . 

W. E. Evans, London. From Ges. f. Trockenver- 
ffthreu, Berhn. Eng. Pat. 19,795, Sept. 30, 1905. 

See Ger. Pat. 1('»2,096 of 1904 ; this J., 1900, 59.— T. F. B. 

Lixiviation processes ; Machines for . A. K. W. 

Constans, Xelson, B.C., Panada. Phig. Pat. 20,941, 
Oct. 10, 1905. 

See U.S. Pat. 805.035 of 1005 ; this J., 1000, 8.— T. F. B. 
United States Patents. 

Blast-flame furnace. B. E. Eldred, Bronxville, N.Y., 
Assignor to Pomhustion Utilities Po., New York. 
U.S.' Pat. 821.994, May 29, 1900. 

The furnace consists of an inclined rotary combustion 
chamber, with means for supplying material to be calcined 
to the upper end, and a disciiarge outlet at the lower end. 
The mam flame of the furnace, derived from a blast- 
nozzle, connected with a recejitacle for jKiwdered coal, 
is directed axially into the combustion chamber, 
ftnd passes over the material in it, in a direction opposite 
to that in which the material is travelling. By means of 
an auxiliary no/./le, comprising two conoentrio pipes, 
the inner of which is connected with an air-compressor, 
and the outer with a fan- blower, a secondary flam© is 
directed into the combustion chamber at an angle to the 
axis of the main flame, and directed on to the floor of 
the chaml>er. By this arrangement the main flame gives 
a region of relatively low temperature, and the secondary 
flame one of relatively higher temperature, near the 
discharge end of the furnace, and those can Ijo relatively 
.^justed longitudinally of the furnace. By means of 
damper mechanism attached t/o the stack of the furnace, 
the position of the main flame can be varied within the 
.comhuation chamber. — W. C. H. 

KUn : Continuous — W. A. Butler, San Francisco, 
Cal. U.S. Pat. 822,580, June 5, 1906. 

A ETiocfiSSTVS series of burning-chambers is arranged in 
the form of an elongated oval, with oombustion-obambers 
in the lower part of the walls at each side. The com- 
4>uition-cbambers are separately supplied with fuel, and 
iure inclined downward; they communicate with the 


burning-chambers by depressed channels at each side 
the floor, the products of combustion being diroci 
upwards into the burning-chambers by deflecting w'a 
Separate, damper-ctuitroiled air supjilics are provic 
for both the combustion- and burning-chambers, a 
the latter are conncct<*d to the main flue to the stack 
dftinmT-controlled gas pas-sages. Any burning-cham 
I in which the proem is completed can be shut off fr 
I its eombuHtion-chamher by a “ gate ” or damper, e 
j the partitions between the burning-chambers can W eai 
removed to allow access to the iiiti-rior. — W. H. C. 

I 

! Dryer. G. E. Chamberlain, St. Louis, Mo. U.S. P 
j 822,185, May 29, 1900. 

I The apparatus eonipriNCH a rotary drying chamber n 
I a feed conveyor, geare<l together so as to move sim 
j taneouKly. The material to be dried is supplied to 
I teed conveyor, which is arranged in the lower port 
j of a flue communicating with the drying cliamlwr. Th 
j is also a flue-cleaning conveyor in tlie bottom of the fl 
to deliver material into the cylinder in a position 
; mingle with that delivered by the feed conveyor. 

; -W. C. H 

' Drying chamber. A. Schroder, Assignor to A. Krau 
Berlin. U.S. Pat. 822,990. Juno 12, ltH)6. 

' See Fr. Pat. 357.768 of 1905 ; this J., 1906, 113.— T. F. 

i 

: Suction-filter. P. Argali, Deliver, Colo. U.S. P 
I 822,812, June 5, 1900, 

1 The claim is for a series of suction-filterfl with pore 
sides, and provided with inlet anti outlet pipes, the lat 
I being connected U> a suction-producing apparatus. 1 
! filters are rigidly supported, and are enclosed in a rerat 
[ able ujieri-ciided tank, wdiich, when in position, has 
I open end closed by a fixed plate at one end of the ser 
I of Alters. The litpiid to be Altered is fed into the tai 
' and the clear ixirtion is tlraw^n tlirough tlie porous Altc 
j leaving the sludge adhering to their outer surfaces. 

I series of tanks to hold the various fluids, and a meohanii 
, for moving the enclosing tank are incluiled in the clair 
I -W. H. C, 

I Separators ; Liner for centrifugal liquid . 

Ljungstrom, Assignor to Aktiebolaget Separat 
j Stockholm. U.S. Pat. 822,964, June 1*2, 1906. 

j Ske Eur. Pat. !)417 of 1905 ; thin J., lUOO, 523.— T. F. 

I 

I IL-FDEL, GAS, AND LIGHT. 

[Continued from page 683.) 

Coal briquettes and briquette pitch; Chemical methods 

judging . E. J. Constam and K. Uouge< 

I Glut^kauf, 1906, 42 , 481 ; Uhem.-Zeit., 1906, 80 , He 
I 178—179. 

I 1. Yield of coke. — After examining and comparing vario 
I mothotls, the authors state that the crucible used for t 
{ Muck U*st must be at least 24 mm. across the botto: 
j or the results will come out 2 — 3 per cent, of coke t 
I high. The Bochum intumescence test is less delicai 
i the yield of coke being on the average 1 — 3 jier cei 
j lower, but the results agree more closely with gosifloatli 
tests made in gasworks. The least concordant resul 
j are furnished by the Belgian method (heating for hi 
I an hour in a covered porcelain crucible in a gas muffli 
I On the other hand, the American method (I grm. 
j undriod substnnoe heated for seven minutes in a ooveri 
platinum crucible weighing 20 — 30 jgrms,, and platK 
about 6—8 cm. above a burner nozzle giving a Bums 
flame 20 cm, high) gives a coke yield most nearly approi 
mating to practical working. 

2. Briquette pitcA.— The Bochum method is best f 
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determiiiins the amount of ooke residue, but owing to the 
difficulty of burning the final traces of volatile matter, 
a second fiaine should l>e directed close to the opening 
in the crucible lid, to see whether ignition occurs. The 
yield of coke afforded by the pitch is important, any 
yielding 45 per cent, being unsuitable. The percentage 
of constituents soluble in carbon bisulphide forms a good 
criterion of the proportion of binding constituents present. 
The yield of such constituents vanes between (iO‘4 and 
95 }x>r cent., with 79*8 per cent, as the average. Further- 
more, pitch with a lower heating value than 8550 cal., 
and over 5 |>er cent, of water, is of low binding power. 

3. Delenninatinn of the 'percentage of binding medium 
in hriqueltefi , — The substance is extracted twi(5e for ‘24 
hours in a Soxhlot apparatus, with carbon bisulphide, 
t.i"., using a fresh quantity of bisulphide each extraction, 
and the ri'isidue dried over plumphorus fientoxide in vnciio 
for about three days. When tlu' extract falls below 5 |>er 
cent, of tfie total weight of substance, the briquettes 
are deficient in pitch. A complete calorimetric and 
chemical examination should also be made. I'he calorific 
value should be not less than 7700 heat units (calculated 
to dry substance) ; ash content not over 8 jicr cent. ; 
]^)orcentage of matter soluble in carbon bisulphide not 
less than 5 per cent. ; and volatile constituents not less 
than 1(1 per cent. — C. H. 

Acetylene burners : Some inc^tudesceni • their hchdrionr 

and illuminating power. F. H. Leeds. J. (tas Lighting, 
1900, 94. 781—784. 

In the ninety-two German villages now ])rovidcd with 
public siqiplies of acetylene, incandescence lighting is very 
largely used. The Hchiinek burner, recently introduced, 
has l>een used by the author in his exiienments, and 
is found to behave satisfactorily. At a jtressure of 
4 ins., and a consumption of 0'47‘2 rb. ft. (13-35 litres) 
per hour, a “ 10 litre burner gave an illuminating effect 
of 46-0 candle-power, equal to an efficiency of 97-4 candles 
per cb. ft. (in increasing the pressure, the efficiency 
increased very mucii, amounting to lOfi-4 canilles |>er 
cb. ft. at 4-5 ins., and 1 13-7 candles per cb, ft. at 5 ins, ; 
but at the latter pressure the burner began to “ roar ” 
slightly. Using a “ 15 litre” burner, at 4 ins, pressure 
and a consumption of 0*003 cb. ft, (18-H lita-s) per hour, 
the candle-power was 70-0, equal to 105*5 candles ])er 
cb. ft. An efficiency of 100 candles jrt cb. ft. can there- 
fore be obtained easily, even with small incandescence 
acetylene burners. Mantles which liavc been used at 
abnormally high pressures (4*5 — 5 ins.), and have thus 
shown higher efficiencies, appear to maintam these 
efficiencies when subsequently used at 4 ins.. pf>s8ibly 
because the mantles have shrunk to the most advantageous 
shape at the higher pressures. — H. B. 

Carbon ; Alterations of condition experienced by amorphous 

, under the. influence of temperature, and under 

the action of oscillations of temperature. O. ManviUe. 
VII., page 037. 


Enoi.tsu Patents. 

Tar \for briquettes, <f’C. ] ; Method of solidifying S. G. 

CouUon, Kotherlmm. Eng. Pat. 4427. Feb. 23, 1900, 

Ths process claimed is an improvement on that described 
in Eng. Pat. 2102 of 1904 (this J., 1904, 780), and consists 
in eliminating the crude naphtha by distillation l>efore 
treating the tar with concentrated sulphuric acid. — 1). B. 

Oxygen ; Producing , for internal combustion engines. 

P. Winand. Cologne. Eng. Pat. 3121, Feb. 8, 1900. 
Under Int. Conv., Feb. 9, 1905. 

Fos working internal combustion motors under exclusion 
of air, an oxygen carrier, such, for instance, as potassium 
chlorate, preferably mixed with a liquid to facilitate its 
regular feeding, is supplied, continuously or at intervals, 
to the place of production, in i)roportion to the quantity 
of oxygen required. Hot combustion rases, or coin- 
bus tible substances, are conveyed to the ^ace of delivery 
of the oxyran carrier, in order to provide, by their heat 
of combustion, for the steady evolution of oxygen from 


the latter. The invention is described as applicable to* 
vessels that are to be profiled in a submerged condition, 
such as submarines. — E. S. 

Carbonisation of coal in vertical or indined retorte^ and 
apparatus therefor. H. W. Woodall, Wiraborne, and 
A. McD. Duokham, Upper Parkstone, Dorset. Eng. 
Pat. 10,964, May 25. 19()5. 

To regulate the quantity of steam that passes up through, 
the coal, on using a vertical or inclined retort the lower 
end of which dips into water, a branch or by-pass pij-»e 
is provided, connecting the lower part of the retort, near 
the surface of the water, wdth the gas-outlet piiio at the 
top of the retort. By adjusting a valve on the by-pass 
pipe, the whole, or any desired proi>ortion, of the steam 
generated by the hot coke may lie led off, and prevented 
from rising through the fuel. — H. B. 
i 

Gas producer plants ; Suction . T. A. Goskar and 

L. Burn, Charlton, Kent. Eng. Pat. 11,725, June 5, 
190,1. 

i Water is sprayed into the cylinder of the engine connected 
to the pnahicer, so as to generate steam in the exhaust 
gases, and the latter are then admitted into the ^iroducer 
along with just HuftieiMnt air to generate the required heat 
by <*ombustion. In this manner the heat of the ex'haust 
gases is utihsed to generate steam, and the carbon dioxide 
they contain is (ionverted into carbon monoxide. The 
plant IS preferably urovided with exhaust silencers, serving 
as anti-pulsation cnauil)crs, before the producer and the 
inlet of tlie gas-eugine cybuder. — H. B. 

I Oas producers ; Impts. in . L. Wilson, Greenock. 

j Eng. Pat. 12.503. dune 17, 1905. 

I In a gas piodiicer having a superheating chamlx'r through 
j w'hich the gases are led, so as to convert tarry matters 
into jKTinanent gases, the siqierhpating ehaniln'r is jiro- 
1 vidcd with Qiiertiires to admit steam or air-blasts, for the 
j pur|K)Be of cleaning out the jiassages in the chain U^r. 

I — H. B. 

i Absorption or solution of soluble substances by liquids ; 

I Apparatus for promoting the , suitaltle [inter alia) 

I for use in the puriflration of illuminating and other 
i gases. F. Clark, Southend-on-Sea. Eng. Pat. 11,770> 

; Juno 5, 1905. 

I 



' The gases to be washed are passed up a tower, the con- 
I struetion of wliicli will be seen from the figure, which is 
j a vortical section of a portion of the tower, and the wash- 
j ing or absorbing liquid fiows down the tower. Through 
the centre of tno tower, a, a shaft, ». passes, which is 
; rotated by spur wheels from below, and which carries a 
j number of superpised distributing cones, p, p, provide^ 

I on their upper surfaces with vertical '‘division plates, r, r. 
Between each of the rotating cones is fixed the frustum 
of an inverted cone, m, also having vertical division plates, 
n, and attached to the sides of the tower, a. The liquid 
and the gas are caused to alternately approach and recede 
from the centre of the tower, and at each change of direc- 
tion, the gat is obliged to past through a veil or film of 
the Uquid,— W. H. a 
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Tar; Apparatus for exiracting — — , from illuminating 
gas, F. F. Holmen, E. D. Holmes, and £. G. Cameron. 
Huddersfield. Eng. Pat. 4230. Feb. 20. 1006. 
Tab*ixtraotiko drums of the kind referred to in Eng. 
Fata. 26,493 of 1901 and 20.677 of 1903 are modified in 
construction by securing the sets of plates, constituting 
the drum, between comer- posts bolted to the drum top 
and cover-strips secured to the corner-nosta, for the pur- 
pose of facilitating the cleaning of the drum and the 
alteration of the spacing or number of the plates. — H. B. 

Vessels for containing gas undt r pressure ; Impls. in 

. A. Boas, 0. llodrignes-Ely, and E. Gauthier, 

Paris. Eng. Pat. 4824, Feb. 27, 1906. Under Int. 
Conr., Oct. 12, 1905. 

The claim is for an improved method of closing the 
flinders or vessels in wliich compressed gas is stored. 
The outlet pipe, provided with its valve, passes through 
and is secured to the vessel by the collar which holds the 
closing plug of the vessel in position ; the outlet pii^e also 
passes through the ]:)erforated closing plug. The outlet 
pipe is easily accessible for cleaning purpose.^, and the 
closing plug can l>e easily and safely loosened. Further, 
a filtering chamber is attached to the end of the out let 
pijje which projects into the gas cylinder, so that the gas 
mav be passed through any desired filtering agent. i 

-W. H.C. I 

(las calorimeters * Jmjits, in . S. E. Page, London. I 

From H. L. Doherty, Madison, Wis., U.S.A. Eng. I 
Pat. 8866, April 12, 1906. | 

The calorimet-er comprises a vertical, cylindrical com- ! 
bustion-chaml^er, the walls of which are constructcil of I 
four concentric cylinders forming throe annular compart- j 
ments, in the innermost and outermost of which water i 
circulates ; an annular tank, surrounding the combustion- 
chamber, and adapted to contain the gas to lie tesUul ; ! 
a Bunsen burner fixed centrally in the lower part of the j 
combustion chamljer, and supplied with gas from the 
annular tank ; water-supply pities, with constant-level 
devdeos. for maintaining a flow of water through the 
apparatus ; and thermometers for indicating the Uuni^ra- 
tures of the inflowing and outflowing water, of the waste 
gases, and of the atmosphere. By means of a senes of 
vertical baffle-plates arranged in the middle annular com- 
partment surrounding the combustion chamlx^r, the 
products of combustion are caused to pursue a zig-zag 
course, so as to be cooled to the atmospheric temjiera- 
ture before escaping. The cooling waU?r from the oom- 
bustion-ohamber flows into the annular tank, the heated ! 
water thus driving out its own volume of gas. The 
calorimeter is used without a meter. On starting a test, j 
the annular tank is first filled with gas, by filling it with 
water, and then admitting the gas to be tested, the water 
being run to waste. Water is now allowed to flow through 
the apparatus ; as it fills the tank, tlie gas is expelled 
through the Bunsen burner, and is there burned, the 
water and gas streams being so regulated that the pressure 
within the tank remains constant, water displacing gas, 
volume for volume. The temperature difference lxit\veen 
the inflowing and outflowing water gives the calorific 
value directly, irrespective of the actual rate of consump- 
tion of the gas, since, in a given time, the volume of water 
flowing through the annular compartment surrounding 
the combustion chamber is exactly the same as that of 
the gas burned. — H. B. 


United States Patents. 

Gas producing and consuming apparatus, C. Ellis, New 
York, Assignor to Combustion Utilities Co., New 
York. U.S. Fat. 821.996, May 29. 1906. 

In the appariitus desoribod, the gas is obtained from a 
producer, adapted to contain a deep bed of fuel, and 
Dumed in a metallurgical lumaoe, to which it is supplied 
through a heat-insulated pipe. The burned gases, or a 
portion ol them, are drawn from the funuM 2 u through a 
Mat-inaulatvd pipe by means of a powei -driven fan, 
and returned below t)^ bed of fuel in the pro«luoer. On 
the Buotioii aide of the fan, is a valve-control^ air inlet, 


opening to the atmosphere, by which air is admixed with 
the burned gases pnor to their introduction into the 
producer, to which regulated proportions of burned gases 
and cold air are thus supplied. (8m also U.S. Pat. 613,029, 
Feb. 27, 1906 ; this J., 1906, 807.)— W. C. H. 

Qas generator, A. H. Jones, Hartford City, Ind. U.S. 
Pat. 822,132. May 29, 1906. 

The gas-generating chamber is arranged on a supporting 
hose, and is divided into several generating compartment^ 
to which oil and coal-dust are supplied, together with a 
mixing arrangement and oompartment, into which the 
gas is drawn and mixed ; there are “ breaker walls ” 
in the compartments, wliich are formed by trans- 
verse partitions in the generatiir, ajier tures at the lower 
ends of the partitions forming jiassages between the 
comjiartmcnts. Means are provided for injecting coal- 
dust, and igniting it and the oil. The gas is passed into 
wet scrubbers arrangcrl on tlie base, and then into dry 
scrubbers. Oil and steam are injected into one of the 
generating comjiartmentH hy a centrifugal mixing and 
injecting device, consisting of a cylindrical casing, in 
which a turbine wliecl is mounted, above which is a per- 
forated plate. Steam is introduced through a pipe, 
tangential to the wheel, and oil is admitted through a 
pipe in the top of the casing, and a steam and coaidis- 
charge pijKi is arranged in the side of the casing opposite 
the steam inlet, and communicates with the generating 
compartment. — W. C. H. 

Oas producing aptiaratus, J. Biiob, Dessau, Germany. 

U.S. Pat. 822,246. June 6, 1906. 

See Fi. Pat. .356,974 of 1905 ; this J., 1906, 11.— T. F. B 

Oas ; Revolving kiln for generating . S. E. Sieurin, 

Hogenas, Sweden. U.S. Pat. 822,394, Juno 5, 1906. 
See Fr. Pat. 356,615 of 1905 ; this J., 1906, 11.— T. F. B. 

Gas furnace ; Regenerative . F. Siemens, Dresden, 

Germany. U.S. Pat. 822,486, June 5, 1900. 

See Eng. Pat. 5866 of 1903 ; this J., 1904, 317.— T. F. B. 

Qas ; Process of manufacturing . L. P. Lowe, San 

Francisco, Cal. U.S. Pat. 822,531, June 6, 1906. 
Oil is sprayed by means of a jet of compressed combus- 
tible gas into a chamber filled with refractory material 
which has been previously raised to a high temperature, 
When the temperature has fallen to a point at which the 
oil is no longer gasified, the sup]}ly is out off, and the 
refractory material heated again by admitting air, and 
burning the residual oil along with" a portion of the gas 
produced. Those operations are repeated alternately 
as long as it is desired to produce gas. — W. H. C. 

French Patents. 

Furr^aces ; Device for consuming smoke in — — . N. 
Birck. Fr. Pat. 362,116, Jon. 2, 1906 

On either side of the furnace is arranged a series of oast 
iron boxes of [-section, through whi^ air ascends from 
below the fire-bars, and is disehargod above the layer of 
fuel in such a manner that the mutual impact of the two 
air currents causes the smoke to descend on to the burning 
fuel, and be consumed. The boxes are set in refractory 
brickwork, and means are provided for bonding them 
into the brickwork and each other, as well as for prevent- 
ing the ashes, Ac., falling through the grate from choking 
the inlets. — C. S. 

Oas generator for high or low combustion, unth apparatus 
for drying damp fuel. Maschinenfabrik und Miihlen- 
bauanstalt G. Luther Akt.-Ges. Fr. Pat. 362,267, 
Jan. 9, 1900. Under Int. Conv., Deo. 13, 1905. 

See Eng. Pat. 1296 of 1906 ; this J., 1906, 464.— t. F. B. 

Qb&man Patent. 

Oases, e^ciaUy producer gas ; Process for fUkring — , 
through layers of fibrous substances. H, Apel G«r. 
Fat. 160,613, Nov. 22, 1904. 

The gas is passed through a layer of ooftrse-fibied absorbonl 

.0 2 
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mat«riA.l (“ wood wool ”) to remove tarry matter, then 
thxough a dense layer of fibrouR material, such as horse- 
hair, to separate particlea of dust, and afterw'ards through 
a layer of sponge or similar material to remove moisture. 
If desired the gas may be finally passed through a layer of 
felt or similar material. — A. S. 


IIL-DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{CorUinucd from page 584.) 

Petroleum in Knv Zralaml. Times Fiiian. Supp., 

.7une 25. IPOC. [T.K.] ! 

In several plares in New Zealand, but notably at New 
Plymouth on the west eoant of the North Island, and 
near Greyinoiith on the west coast of the South Island, 
there are indioationH that reservoirs of oil exist at con- 
siderable depths from the surface. In the New Plymouth 
(hstrict, oil was discovt-red near the sea coast, some miles 
from the base of the extinct volcano kno\Mi as Taranaki, 
or Mount Kgmont. The history of boring for petroleum 
in that district extends back to the year 18(1.5. It was 
one of general failure. Further unsuccessful c*n’orts 
were made to ohtain British capital to continue the 
boring. Eventually a New Zealand syndicate was 
formed. A bore was put down in the vicinity of the 
abandoned workings to a de])tli of tUl6 ft. ; oil was struck, j 
but wat-er was also fireaent in the bore, and as the watr-r 1 
roae and fell with the tide, it was evident that there was j 
a fissure running out to sea. Operations W'cre continued | 
in another direction, and a boro put down to 905 ft. 1 
yielded a flow of ten barrels a day. The continual falling i 
in of a soft layer of “ ])apa ” rock, however, soon stopped 1 
the flow of oil. In 1896 a fresh boro was put down, and, 
at a level of 1976 ft. a considerable How of oil was struck ; 
but again the water interfered with the flow, and, even- 
tually, the derrick and works were destroyed by an 
explosion and fire. More recently the ojierations were 
continued, and, a few doys ago, it was announcod that 
ail diftioultics had be<*n overcome, and that excellent oil, 
with a total absence of water, was flowing from the w’ell. 
The first flow was at the rate of about 30 barrels a day. 
but there was a great ciuantity of mud and sand mixed 
with the oil. On April 30, however, it was found that 
there was an enormous ])ressure of gas, and that the ! 
oil was flowing at the rate of 400 barrels a day. The 
bora is down to a deptli of 2331 ft. The company has 
secured rights over 5000 acres of land in the vicinity, 
and, as the present storage ca[)acity of lO.OCKl calls, has 
been almost filled, the well has, for the jaesent, been 
sealed dow'ii. The company, however, intends to erect 
a refinery, and hopes within eighteen months to have 
six other bores sunk anil working. The eonijianv’s 
expert anticipates a yield of 4tMXl or TiOtK) barrels a day 
from the present bore. 

A^pKaltum ; AcHon of light on . V. Vojtecli. | 

XXL, page 654. j 

EnUATOM. j 

Petrelciim production of ( 'alifornia. For. Off. Ann* I 
Series. No. 3564, This J., May 31, 1906, p. 467. Instead 
of “gallons” read “ barrels ” throughout first paragraph. 

Enoltsh Patbnt. 

Acetone ; Manufacture of . L. A. A. Pag^s and 

E. C. A. Camus, Paris. Eng. Pat. 8757, Ajiril 11, 
1906. Under Int. Oonv., April 14, 1905. 

Thb invention consists in causing a continuous current 
of distilled pvrolipneous acid to pass over a heated acetate, 
capable of Jorming acetone by dry distillation, which 
acetate is continuously regenerated by the vapours of 
noetic aoid contained in the pTOligneous acid, and then 
agatn decomposed by heat,— D* 


German Patent. 

Mineral oils ; Proeeae for working up . Ti. Landsberg. 

Ger. Pat. 166,452, Sept. 24, 1904. 

The oils are extracted with acetone or its homologuea, 
the solution is separated from the tarry and osphaltum- 
Hke constituents which remain undissolved, and the 
solvent recovered b;^ distillation. The process is stated 
to be HjK^cialiy suitable for the treatment of crude petro- 
leum containing only small quantities of light constituents 
(benzine, illuminating oils, <fec.), and also for heavy oils 
and residues. — A. S. 


IV.- COLOURING MATTERS AND 
DYESTUFFS. 

{Continued from page 685.) 

Gallocganine dgcstufjs ; Condensation of . with 

aminosul phonic acids, E. Grandraougin. Z. Farben.- 
Ind., 1906. 5. 201. 

Ir gallocyanine dyestuffs, such as Prune or Celestino 
Blue, be heated on the water-bath in aqueous suspension 
w'itli suljdianilie acid, o- or p-toluidinesulphonic acid, 
/ii-j3-naphthylaminesulphonic aoid, or other amino- 
sulphonie acids, new dyestuffs are formed which can be 
printed on cotton with a chromium mordant, or dyed on 
wool from an acid bath, or on a chroinium fluoride mordant. 
The dyeings obtained ere much bluer than those of the 
original substances, but ])Osscs8, it is statetl, little technical 
interest, as they arc not fast to light. -- H, L. 

iA'Anthraquinonc. C. Liebernmnn. Ber.. 1906, 39, 
2089—2000. 

A REPLY to Lagodzinski with reference to the discovery 
of the above compound (this J., 1906, 300 and 530). 

— D. B. 

Enoiish Patents. 

Colouring matter [dgestufj] of the iriphenylmcthane aeries : 
Manufacture of a nei<’ — C. D. Abel, London. 
From Act.-Ges. f. Anilinfabr., Berlin. Eng. Pat. 
22,021, Oct. 28, 1905. 

See Fr. Pat. 359,002 of 1905 ; this J„ 1906, 369.— T. F, B. 

Dinnisidine and diphenctidine ; Manufacture of disulphomc 

acids of . C. D. Abel, London. From Act.-Ges. 

f. Anilinfabr.. Berlin. Eng. Pat. 22,697, Nov. 0, 1905. 
See Fr. Pat. 359,214 of 1905 ; this J., 1906, 424.— T. F. B. 

Cdouring matters containing halogen ^Anthracene 

dyestuff a\\ Manufacture of . J. Y. Johnson, 

London. From Badische Anilin und Soda Fabrik, 
Lndwigshnfen-on-Bhine, Germany. Eng. Pat. 22,519, 
Nov. 3, 1905. 

See Seventh Addition, dated Nov. 0, 1905, to Fr. Pat. 
3*19,531 of 1904; this J., 1906, 471.— T. F. B. 

United States Patent. 

Dyestuff : Vat , and process of making same. K. 

.Sehirmaeher, Assignor to Farhwerkc vorm. Meister, 
LuciuM, und Briining, Hochst on the Maine, Germany. 
U.S. I’at. 823,294, June 12, 1906. 

See Fr. Pat. 360,292 of 1905 ; this J., 1906, 471.— T. F. B. 

French Patents. 

Dyestuffs ; Process for making red to violet sulphide . 

Farbwerke vorm. Meister, Lucius, und Briining, Fr. 
Pat. 360.437, Fob. 23, 1905. 

Compounds containing sulphur but free from halogen 
olemonts are obtained by heating halogen-substituted 
hydroxyazines with alkali sulphides. These, when heated 
in alkali sulphide solution ^th sulphur, are oonverted 
into sulphur dyestuffs of shades Tar 3 dng from red to violet. 
The haiogenated hydroxyazines may be directly traim- 
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formed, in one o{>eration, into the sulphur dyestuffs by 
heating them with alkali poljysulphides. They yield 
dyestuffs at tempt^ratures oonsiderably lower than do 
the oorresponding halogen-free hydroxyazines ; thus, 
the compound, 

[1 and 6] (Cl),^ ^ /NH^ [2] 


[6] HO- 


/ 


, \( 


CH3 [3J 


gives at 100® — 108® C. a red dyestuff free from chlorine, | 
while the compound 

[ 6 ](HO)C.H,<J>C.H,<NH,f 2 ] j 

requires to be heated at 130° C. to yield a brownish-purple 
sulphur dyestuff. A mixture of dibroinosafraninone t 
(30 parts), crystallUed sodium sulphide (150 parts), and i 
sulphur (75 parts), gives when heated at 140®- -150° C. a | 
dyestuff which, from an alkali sulphide bath, dyes cotton 1 
in violet shades. — E. B. 1 

TJjfcsUiff ; Process of making a hiaulphilt compound of I 

the faso] of Fr. Patent 304,004. Farbwerke vorrn. ] 

Meister, Lucius, und Briining. Fr. Pat. 301, 32*2, April 1 
3, 1905. 


arms, of sodium nitrite. Such a mixture may be kept 
for at least a fortnight in cold weather. Ferrous nitrite, 
which is formed in the printing mixture, is an unstable 
salt subject to spontaneous decomposition, with evolution 
of nitric oxide or, in the presence of hydrosulphite, of 
nitrous oxide. The printing mixtures are ineffective as 
soon as ferrous nitrite is no longer present, but os the 
decomposition is slow, they may be kept for some time. 
The printing mixture is niucli more stable and thoroughlv 
effective if tlio comi)onent8 of ferrous nitrite are separated.. 
A perfectly pure white is produced, for instance, by 
printing a hydrosulpliite • tormaldehyde paste con- 
taining only 16 grms. of sodium nitrite per litre, on 
to cloth previously prepared with a solution containing 
10 c.c, of neutralised ferric citrate and 50 grras, 01 
sodium ricinoloato per litre. The reverse method, 
however, viz., printing a mixture of hydrosulphito- 
formaldehyde w ith ferric citrate on to cloth prepared with 
sodium nitrite and sodium ridnoleate, gives very imperfect 
results. The author ix)ints out that in general the pres- 
ence of sodium ridnoleate, which acts as a solvent, is advan- 
tageous, as a purer white is obtained, particularly on 
iminerceriscd cloth. Mercerised cloth is more readily 
discharged, and oiling is therefore less necessary. — H. L. 


See XLS. Pat. 795,058 of 1905 ; this J., 1005,885.— T.F.B. ! Copper tdhdi cclluloae. W. Normanu. XIX., page 062* 


Liikea \from azo dyeatuffa] ; Production of red , faat j 

to light. L. Oassclla und Co. Fr. Pat. 301,313, Murcli ! 
31,1905. XITU., page 044. , 

Anfhrnguinone dyestuffs; Manufacture of new . j 

Farbonfabriken vorm. F. Bayer ei Cie. First Addition 1 
dated Deo. 5. 1905, to Fr. Pat. 355,320, Juno 17, 1905 1 
(this J., 1900, 1223). I 

By nitration of the urethanes of amino-anthroquinouo | 
or of their derivatives, dinilro derivatives having the ! 
niiro groups in the same benzene niidous are obtained; j 
and by nitratidn of the diurethanea of the diamino-anthra- ; 
quinones, the totranitro derivatives are jiroduced. By i 
liydrolysis of these nitro- urethanes the corre.snonding j 
polynitrated amino-anthraquinoiies are pioducea which | 

are* of great value in the jircparation of dyestuffs. The ' 
mtro-amino-anthraquinones mentioned above give tri- ! 

and hexa-amino-anthraiiuinones on reduction. j 

Example. — Ten kilos, of the urethane of j3-amino. 1 
anthraqiiinono are dissolved in 50 kilos, of nitric acid 1 
(95 per cent.), and the solution heated to 40® C. for half 
an hour until the nitro derivative, precipitated by addition 
of water to a sample of the reaction mixture, dissolves 
to an almost colourless solution in concentrated sulphuric 
acid. The whole mass is then thrown into water, and the 
precipitate purified by crystallisation from glacial acetic 
acid. The urethanes are hydrolysed by heating on a 
water-bath with ten times their weight of sulphuric acid 
(fifi® B.) until the evolution of carbon dioxide has ceased. 
The nitrated amino-anthrf^uinones are precipitated by 
running the mixture into ice water. The tri- and hexa* 
amino-anthraquiiionos are produced by treating the 
nitro compounds with reducing agents such as sodium 
sulphide, zinc dust and alkali, &o. — A. B. 8. 


V.-PRBPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

{Continued from page 680.) 

a-Naphthyldmine Claret ; Discharging of , ivUh aid 

of iron salts. R. Koeohlin. Rev. Gen. Mat. Col., 1900, 
10, 100—107. 

In«;tead of adding a large amount of ferric citrate, sodium 
nitrite, and sodium noinoleate to the hydrosulphite- 
formaldehyde discharging-mixture (see Baumann and. 
Thesmar, this J., 19w, 871 and 473)^ it is, according 
to the author, oheawr first to prepare the cloth with 
Turkey-red oil, and to add to the hydrosulphite- 
formaldehyde ouly^ a small qtiantity of a ferrous 
salt, €.g., 6 grms. of ferrous sulphate together with 20 


Enuush Patents. 

Machine ; Olosaing and gassing for silk and other 

fine threads. C. Maun, Waldshut. Germany. Eng. 
Pat. 22,940, Nov'. 8, 1905. Under Int. Conv., Nov. 11, 
1901. 



In the drawing showing the apparatus in front view, 
the dust-box, a, rests on toothed racks, c, which can be 
moved correspondingly up and down the entire length 
of the reel by means of a shaft provided with a toothed 
wheel, g, ana receiving a fonVard and backward motion. 
The thread travels from the spool, m, over the bar, ih 
to the burner, 0, and over the rc^, p, to the glosaing 
head, 6. It then posses in a straight line to the S][)ool, I, 
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on which it is wound up. By this arrangoment breakages 
are prevented, as the thread "is always ex postal to uniform 
tension. — D. B. 

Wood and textile or fbroud euhstances 7 Chemically 

impregnating , for preventing putrefaction^ rot, and 

fungus. F. Hasselmann. Eng. Pat. 11,294, May 30, 
1G05. IX., page 038 

United States Patents. 

Wod-seouring machine. J. H. Tillinghast, Stockton, 
Cal. U.S. Pat. 821,139, May 22, 1900. 

The machine comprises a tank in which is a pair of forks 
consisting of fork-bars with tines extending therefrom. 
The fork-bars are mount<‘d in carrier-bars through which 
a transverse shaft passes. Cams on the shaft engage with 
rollers on the earner- bars, whereby a vertical to-and-fro 
motion is imparted to the latter. A horizontal to-and- 
fro movement is also imparted to each fork in succession, 
and means are provided for regulating the movements 
so that the forks do not touch each otlier when passing 
in opposite directions. At the end of each forward 
movement, the fork- bar is caused to rotate in the carrier- 
bar, w'hereby an upward movement is imjiarted to the 
tines of the fork, in order to enable them to scoop up the 
wool. The wool is fed towards the forks by a rake con- 
sisting of a transverse bar with teeth extending there- 
from, and provided with means for imparting an upward 
scooping movement to the ttsuth. — A. S. 

Wool'scovring machine. T. A. Jones, Essendon, near 
Melbourne. U.JS. Pat. 822,954, June 12, 1906. 

See Eng. Pat. 17,020 of 1906 ; this J., 1906, 47,3.— T. F. B. 

Silk ; ApparaluH for ungumming . P. Schmid, 

Basle, Switzerland. I\S. Pat. 822,774, June 6, 1906. 

See Addition of Jan. 21, 1905, to Fr. Pat. 345,173 of 
1904 ; this J., 1009, 475.— T. F. B. 

Fhench Patents. 

Sdk, artificial ; Rendering , uHiierproof and non- 

inflammable. P. Germain. Fr. Pat. 360,396, Feb. 2*2, 
1905. 

ARTinciAL silk, as it is manufactured, and before it is 
reeled and twisted, is immersed first in a bath of a salt, 
such as ammonium phosphate, ammonium bicarbonate, 
or magnesium bicarbonate, capable of yielding, when 
heated by a flame, a gas or gases which have the projwty 
of hindering combustion. It is next ^lassed through a 
solution of “ colourless celluloid and nitrocellulose,^’ to 
cover the fibres with a waterproof coating, after which 
it is reeled and twisted. — E. B. 

Silk and other fine threads ; Glossing and gassing machine 

for . C. Mann. Fr. Pat. 359,059, 1905. 

Bee Eng. Pat. 22,940 of 1905; preceding these. — T.F.B. 

Wool-carbonising device. E. Duyxmt. Fr. Pat. 360,457, 
Dec. 12, 1905. 

The carbonising chamber is provided with two lattice- 
work shelves, with a set of heating pij^es below the lower 
shelf, and with a receptacle for holding ” acid.” It 
communicates with a chimney that can be closed by a 
damper. The acid-receptacle is furnished with a heating 
coil. The wool to be carbonised is introduced through 
doors in the side of the chamber, and is spread upon the 
iattice-work shelves, the chimney-damper is closed, and 
a heating agent is supplied to the heating pipes and to 
the coil in the acid -receptacle. The hot acid vapours 
rise through the wool on the shelves, escape through a 

C in the top of the chamber, and are returned by a 
through another pipe, which discharges them into 
the chamber between the heating pipes and the lower 
«helf.~*A, S. 

Tanning of sldna and mordanttM tissues; Substance 
for use in — 0. H, Nowak, R. N. Eaton, and J. M. 
McVeaiL Fr. Pat. 360,864, Deo. 22, 1906. XIV., 
page 647. 


Fabrics ; Blochs for embossing or prirUing - — E, 
Koudet. First Addition, datkl Feb. 21, 1006, to Fr. 
Pat 848,886 of Feb. 24, 1904 (this J., 1906, 617). 
Instead of the cylindrical or prism-shaped “pins” of 
uniform diameter described in the main patent, “ pins ” of 
various diameters, along with intervening sheets of metal of 
various thicknesses, are employed to compose the bodies 
of printing blocks. The sheets of metal are either straight 
or curved, and are placed, parallel to the axes of the pins, 
with the ends of the latter projecting beyond their ends, 
to form the pattern which is to be impressed. They are 
chiefly intended for use in the decoration of velvets. 

— E. B. 

Fabrics ; Process for making , impermeable. E. 

Oeisenberger. Fr. Pat. 361,284, Deo. 21, 1905. Under 
Int. Conv., Sept. 20, 1905. 

To render fabrics such as are employed for balloons 
imyiermeable to air, gas, moisture, &c., the material is 
placed in a closed vessel, and submitted to the action of 
a vacuum to remove the various volatile substances 
contained in the pores of the fibres. Heat is sometimes 
applied at the same time. The liquid employed for 
making the fabric impermeable is then run into the vessel 
by some suitabU^ device, and fills up the pores and spaces 
between the fibres. This process may be repeated if 
necessary either with the same or another liquid, after 
which the excess is removed, and the fabric dried. Various 
substances can be employed, such as fats, varnishes, 
tannin, rubber, silicates, &c., or the fabric may be soaked 
in gelatin, and then tanned. — A. B. S. 

VL-OOLOURING WOOD, PAPER, 
LEATHER. &e. 

(Continued from page 532.)* 

Enoush Patent. 

Leather ; Printing on . M. C. and J. D. G. 

Rennie, London. Eng. Pat. 11,049, May 26, 1905. 

To print or dye leather in pattern or design in one or more 
colours by the use of coal-tar and natural dyestuffs, the 
latter arc applied in the form of ink in alcoholic or aqueous 
solution either alone or in conjunction with a thickening 
agent, such as gelatin, gum tragacanth, linseed, farina, 
starch alginates, soaps, ^‘sulphated” oils, and the like. 
The inks are applied to the relief surface from v^bich an 
impression is to be taken by any suitable method.— D. B. 


VII.— ACIDS, ALKALIS, AND SALTS, 
AND NON-HETALLIC ELEMENTS. 

(Continued from page 580.) 

Hydrofluoric acid, E. Deussen. Z. anorg. Chem., 1906, 
49, 297—300. 

Hydroflughic acid solutions behave like those of the other 
acid halides ; weak solutions gradually lieoome concentrated 
on distillation, strong solutions gradually weaken, till 
an acid of constant composition and boiling-point ulti- 
mately distils. At 760 mm. pressure this acid contains 
43’2 por cent, of hydrogen fluoride, and boils at 111° C. 
Its sp. gr. at 18° C. is 1*138. -J. T. D. 

Calcium sulphate ; Solubility of , in magnesium 

sulphate solutions. F. K. Cameron and J. M. Bell. 
J. Physical Chem., 1906, 10, 210—216. Chem. Contr., 
1906, 1, 1776. 

Weighed pieces of selenite (CaS 04 , 2 Ha 0 ) were fixed to 
the ends of pieces of glass rod, and tnese were passed 
through corks closing flasks containing magnesium sulphate 
solutions of different concentrations. The flasks wore 
rotated in a horizontal position until the selenite was no 
longer dissolved. The results obtained at 26^ U with 
solutions ranging from a saturated solution of crystsUised 
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TnftgneBium sulphate, MgS04,7Hj,0, to pure water, are 
•shown in the following table ; — 


8 p. gr. at 26* C. 

Magnesium sulphate. 1 
grms. per litre. | 

Calcium sulphate, 
grms. i>er litre. 

1*0032 

0*00 

2*046 

1*0065 

1 .S*20 1 

1*620 

1*0118 

10*64 

1*471 

1*0410 

! 42*68 

1-558 

1*0628 

! 64*14 

1*608 

MlOO 

128*28 

1*627 

1*1377 

1 140*67 

1*507 

3*1637 

171*2 

1*474 

1*2005 

232*1 

1*264 

1*2624 

*208*0 

0*860 

1*8028 

1 355*0 

1 

0*501 


These results, together with others olitairied previously* 
show that the injurious effect on the solubility of calcium 
sulphate of different siil] hates increases with rising 
atomic weight in the series: H*, Mg ', NH4*, K‘, Na*. 

—A. S. 

PoiafiHivm ferrict/atiidfi ; Rfdurtkmoj . T). Venditori. 

Atti. 1^. Accad. dei Lincei Roma, 19011 [5], 16, 370 — 373. 

AcconniNG to Williamson (Annalen, 57, 237) the reduction 
of potassium ferricyanide by hydrogen sulphide proceetla 
according to the equations : — 

8K3Fe(CN)«+3H2B = 6K4Fc(CN)„-f2H3Fe(CN)« + 3S = 
6K4Fe( CN )« + 2Fe( ON + OHCN -f 3S. 

The author finds, however, that there is formed, together 
with ]»utas8ium ferrocyanide, a greenish prccipitat(\ 
changing to bright blue. This precipitate, when freed 
from adhering sulphur, proved to he jiotassiiim-ferrous 
ferrocyanide, K2F(‘2(CN)fl. It yields ferrous hydroxide 
and potassium ferrocyanide when boiled with caustic 
potash solution. One hundred parts of potassium fern- 
•cyanide yield 7 1 *28 — 73*9 parts of ixitassium ferrocyanide, 
and 17*82 — 18*4 parts of potassium -ferrous ferrocyanide, 
corrcsjKuiding ajiproximatcly to the equation : — 

CK3Fe(CN)(, + 3 H 2 S - 4K4Fe(CN)0 + K2Fe2(CN)e -h 

6HCN-t-3S. ~A.S. 

Copper sulphate ; Decomposition of , hy methyl alcohol. 

V. Auger. Comptcs rend., 1909, 142, 1272 — 1274. 
Copper sulphate, cither crystallised or anhydrous, is 
<lecom^K)sed bv methyl alcohol at all teni|X!ratures from 
C. to the boiling point of the alcohol. With small 
proportions of methyl alcohol, the salt, CuS04,CH30H, 
is obtained, mixed with traces of basic cornier sulphate. 
As the quantity of alcohol is increased, the amount of 
basic salt formed rises rapidly, with the simultaneous 
decomposition of the methyl salt. Zinc su)[ibate also 
gives a notable quantity of basic salt when treated with 
methyl alcohol, whilst cobalt and nickel sulphates yield 
but traces. Ethyl alcohol is much more feeble than 
rmethyl alcohol in its action on copper sulphate.— W. 1*. S. 

^Ccesium ; Direct oxidation of . Properties of ccesium 

peroxide. E. Renga^le. Comptes rend., 1900, 142 , 
1149-1151. 

Even when perfectly dry, ctesium unites at ordinary 
temperatures with j^rfectly dry oxygen, the reaction 
being so violent, even when the pressure of the oxygon 
is only a few centimetres of mercury, that the metal and 
its oxide become incandescent. As the temperature is 
lowered, the reaction becomes less violent, and at —80^’ C. 
cttsium only tarnishes slowly in dry oxygen. 

If, after the violence of the reaction at ordinary tem- 
perature has subsided, the product be heated in a stream 
•of dry oxygen, it absorbs more of the gas, and yields 
ultimately ft fused mass which on coolinc becomes a 
yellow crystalline substance of formula OS 2 O 4 . This 
peroxide melts, in an atmosphere of oxygen, at 615^ C. 
ft is readily dissociated, decomposes water with formation 
of cssium hydroxide and h 3 rdroMn peroxide, and evolution 
of oxygen, yields oiesium carbonate and oxy^n when 
heatri m a stream of carbon dioxide, and is r^oced by 
bydxogenat 306° 0 ., with predaetion df csssium hydroxide, 
'water, and oxygen. 


The dry peroxide has no action on the aluminium 
I boat in wmoh it is formed, but attacks the metai rapidly 
; if any moisture be present,— J. T. D. 

Carbon ; Alterations of condition expexieMcd hy amorphouSt 

, mukr the influence of temf)erature, atid oscidaiions 

of temperature. O. Manville. Comptes rend., 1000, 
142, 1190-1103. 

j A HPECIMBN of crayon charcoal (“fusaiii”), containing 
i 89 ]icr cent, of carbon, was ^xiwdcrcd, sifted, and freed 
I from occluded gas by heating in vacuo. When this 
I charcoal was heated in a current of oxygen (about 1 litre 
! per hour), carbon dioxide and carbon monoxide were 
' produced, the temperatures of formation of the two com- 
I |X)und» being 85^" C. and 140® C., respectively. It was 
! found that if the carbon wore now heated in vae.uo from 
I 15"' C. to 350"^ 0., and then allowed to cool slowly, the 
: temjieratures of formation of its oxidation pr^uots 
i were displaced in a definite manner, and after repeating 
i these ojierations a certain number of times, attained eon- 
j stant values different from thosa originally observed. Thus. 
I after heating in vacuo from 15° to 350° C., twenty times, 
followed in each case hy slow cooling, the temperatures 
' of formation of the carbon dioxide and carbon monoxide 
I had attained constant values of 240° C, and 300° 0. 

resjiectivoly. On now heating the carbon in vacuo to 
j 45G‘ C., and cooling slowly, the temperatures of formation 
, of the oxidation prodiict/S were considerably reduced, 
I viz., to 97° and 220‘' C., resjiectively i and then on again 
! subjecting the carbon to a fresh series of oscillations ol 
I temiierature identical with the first series, the temperatures 
I of formation were again displaced, attaining after twenW 
j such oscillations, constant values slightly higher (246® C. 
I and 307° C., respectively) than those observed previously. 

It was further observed that the condition of amorphous 
’ carbon at a given tem/ierature differs according to whethei 
that tem}>erature has been reachetl by heating or by cooling, 
i On cooling from a higher temptxature, the rate of evolution 
j of carbon dioxide is much greater at a given point than 
j on heating from a lower temfierature ; for example, with 
j the Hjiecimen of carbon under investigation, carbon 
! dioxide is first formed at 8r/' C. on heating the carbon 
j from the ordinary temj>erature, whilst on cooling, evolution 
of gas still takes place at 6(/’ C. — A. S. 

I Bromine industry of the United States, Oil, Paint, and 
I Drug Reporter, June 1«, 1900. [T.R] 

* The bromine industry in 1906 was more active than in 
I 1901, the output exceeding that of the preceding year by 
I nearly 60 Tier cent., according to the annual report of the 
U.R. (leological Hurvey. The production in 19013 
i amounted to 1,192,768 lb., valued at $178,916, as eora- 
! pared with 897,100 lb., valued at $209,130, in 1904. Th« 
j greater part of this jircKliict was made in Michigan, at 
j Midland, Mt. Pleasant, St. Charles, and St. Louis, 
j In Michigan the hrorniniferous brines of oomraeroiBi 
1 prominence come from the Marshall sandstone of thi 
! Upper Carboniferous, and contain from 0*1 to 0*3 per cent 
I of bromine. At Midland and Mount Pleasant are work* 
! manufacturing large quantities of bromine and bromides, 
j The bromine in the brine varies in quantity from 0*1 tc 
I 0*2 }icr cent., and is freed from its usual oombinationn 
! with alkali bases by an electric current. The free 
bromine is removed from the brine by a current of air, and 
is then absorbed by caustic soda. The output by this 
process in 1905 was more than half of the total product 
of the United States. 

Bromine is made as a by-product in the salt industry 
at Pomeroy and Syracuse, Ohio, and at Hartford and 
Mason, W. Va. At Malden, on the Kanawha River, a 
I few miles south-east of Charleston, W. Va., it ftnothei 
' factory, also supplied from the Pottsville horleon. 

At Pittaburg, Pa., there is a plant of average oixe 
which extracts bromine from brine derived from Pooono 
horixon. l^nnsylvania was the pioneer state in the 
raanufaoture of nromine, and began it at Freeport, Arm- 
strong County, in 1846. In Ohio the manufootore bftgon 
at Pomeroy about 1808. It was also begun at Ci^ 
Dover, Tuscarawas County, in 1886, but has been aban- 
doned at that point, and is now oonflned to Pomer^ and 
Syracuse. 
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Tho following table shows the increase of the production 
of brojnine during tho past decade ; — 



Quautity. 

Valup. 


rounds. 

$ 

IH9« 

54e,r>KO 

144,501 

1898 

480.979 

126.«U 

1900 

521,444 

140.79U 

1902 

r>iy,M9!i 

128,472 

1004 

! 897,100 

2«9.i:io 

1006 

1,192,768 

178,914 


Qraphilc dimyverif in Codnnm/. Bd. of Trade J., June 

21, HHHl. ^IT.R.I 

AcoORDTNd to the “ Madras Mail,” graphite in largo 
quantities has been rliscovercd at Seetharoddipadu, in 
British territory, 70 miles from God a very, and there ia 
every probability of its proving remiim^rative. One of 
the loading European tinuH in Madras has sent out an 
export to sink shafts and rejjort results. 

Largo quantitiiis of grapinte have also been discovered 
on ana below the hills iieUNoen l*erakoondc in tho Nizam's 
Dominions and the Godavery River. No one has yet 
tried to prospect tbe place, but experts assert that any 
company will do well to work the graphit(i mines on the 
spot indicated. Grapliite mines are also being worked 
about 80 miles from ( Jodavery. 

Enolisu Patents. 


Vm.~6LA8S. POTTERY. AND ENAMELS. 

{Coiifinued from page 690.) 

Silicates ; Decomposition of , [for analysis], 

I JF. Hindeii. XXIIl., page 065. 

Phosphorus ; Qualitative test for Mauricheau- 

Beaupr^. XXIIL, page 056. 

English Patents. 

I Hock quartz [Quartz glass ] ; Process for producing a 

molten mass of , at a relatively low temperature. 

.T. Bredel, Hilchst on the Maine, Germany. Eng. Pat. 
15,oao, .luly 31, 1005. 

1 yEE Fr. Pat. 35.5.791 of 1005 ; this .J., 1905. P232.— T. F. B. 

1 

' [Pottery] Kilns 7 hunts, in const ruciiou of . M. J* 

j Adams, Stock«tiela-ori-1’yne, and ,T. Cannon, Scots- 
wood-on-Tyne. Eng. Pat. 8440a, Oct. 12, 1905, 

I The claim is for improvements in the method of construct* 
! ing kilns desi ribe<l in Eng. l*ata. 0257 of 1891, 10,259 and 
; 13,043 of 1902 (this J., 1903, 097). Two or more muffle* 
I kilns are built side by side, with the fireplaces at tho ends 
I the waste heat from one kiln passes through the flues of 
' the adjacent kiln, and heats it. The temijeratnre of tho 
1 second kiln is finally raised to a tinishuig or glaKing heat 
I by feeding its own fire.plaee witli fuel. — W. II, 0. 


Sulphuric acid ; Process for the concent ratant of . 

A. Gaillard, Barcelona, Spain. Eng. Pat. 23,841, Nov. 
18, 1905. 

See Fr. Pat. 359,442 of 1905 ; this J., 100(5, 374.-~T. F. B. 

Endotheimiic cho.m%cnl compounds ; Process of and appar- 
atus for producing R, I'awhkowski, Gorlitz, 

Germany. Eng. Pat. 26,728, Dec. 21, 1905. 

See Fr.Pat. 301,1 19 of 1905 ; this J., 1900, 530.— T. F. B. 

Cyanogen compounds ; Hecorering , from waste waters, 

solutions, and the likt, and rendering the. liquid •i in- 
nocuous. 11. Noerdling<'r and F. Noerdliuger, Floi- 
Bheim-on-Maine, Gcrhiany. Eng. Pat. 1704, Jan. 23, 
1900. Under Int. Coriv., Jan. 24, 1905. 

The waste waters or very dilute .solutions containing 
thioeyanogen or cyanogen eomjiounds, are acidulated, 
for inataiice, with 8ul})liurio acid (hut not with nitric 
acid), and if thiocyanafes are present, an oxidiser, sutdi 
«8 manganese dioxide, is added. Through tho solution, 
contained in a suitable ap[>aratus, air is then blown, 
and tho hydroijyamo acid evolved is oondonsed in 
alkaline or other solutions. According to one modification 
of the process, tlie liquid through which tho air is blown 
is heat/od to aliout 50'^ C. The effluent may, when neces- 
sary, be neutralised by lime. — E. S. 


j Um'iei.) States Patent. 

j Silica [Quartz glass ] ; Process for fusing — and for 
i shaping the mass while plastic. J. F. Bottomley, 
j Wullscnd-on-Tviie, and A. Paget, North Cray. U.S. 

I Pat. 822,424, June 5, 1990. 

I See Eng. Pat. 18,437 of 1904 ; this J., 1005, 840.— T. F. B. 

I 

' IX.— BUILDING MATERIALS. CLAYS, 

j MORTARS. AND CEMENTS. 

I (Continued from page 590.) 

I Enoush Patent. 

I Wood and tcjiile or fibrous sub stance a 7 Chemically- 

! impiegnnliug , for preventing putrefaction, rot, and 

! fungus. F. Rasselmann, Munich, Germany. Jhig. 

j Pat. 11,294, May 30, 1905. 

i The wood or other substance to bo impregnated is boiled 
with a lye containing in 30 parts 1 part of any waste 
salt of potassium or magnesium, 1 part of green vitriol 
(ferrous sulphate), and 1 part of aluminium sulphate. 
For the green vitriol, nickel sulphate may preforably be 
I substituted, in tlie proportion of 1 part oi tho saft to 
I 600 of lye. — A. G. L. 


United States 1’atents. | 

Burner gases [Sulphuric anhydride manufacture] ; Process | 
of purifying — — . K. Knietsch, Ludwigshafen on 
Rhino, Germany, Assignor to General Cheiuioal Co., 
Now York. U.S. Pat. 822,373, Juno 5, 1900. 

See Eng. Pat. 16,948 of 1898 ; this J., 1899, 831.— T. F. B. 

Sulphuric anhydride Process of making . R. 

Knietsch, Ludwigshafen on Rhine, Germany, Assignor 
to General Chemical Co., Now York. U.8. Pat. 823,472, 
June 12, 1906. 

See Ger. Pat. 1 13,932 of 1898 ; this J., 1901, 360.— T. F. B. 


French Patent. 

Chromic acid } Electrolytic regeneration of , in sdluiiona 

of chromium sedts. M. I^^e Blaao. Fr. Pat. 362,196, 
JaiL 6, 11^06. XIA., pa«e 043., 


United States Patents. 

Lime : A pparatus for burning . C. Ellis, White 

Plains, N.Y', U.S. Pat. 821,990, May 29, 1900. 

The apparatus consists of a calcining chamber in the 
form of a vertical shaft, at tho base of which is a gas 
producer with a deep bod of fuel. Tho gas enters the 
lower portion of the chamber, to which air is also supplied. 
The w'alla of tho chamber are tliick, and contain a flue 
through which products of combustion are withdrawn 
from the up^ior part, mixed with air, and returned to 
the producer by moans of an injection apparatus. — W.C.H. 

Fire-brick compound. T. P. Gourley, Now York. U.S. 
Pat. 822,600, June 5,. 1900. 

ABOtrr 80 parts of carborundum, 10^ parts of sodium 
sUioate, 3^ parts of yrater, and | part of sulphuric acid 
are mixed together to form a pLastio mass, which lieoomoa 
hard when aubjeoted to the action of heat.*~^ S. 
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French Patent. 

; Process of treating and cdonring \hy 

wecipUation upon it of metallic oxides]. P. Merino. 
IV. Pat. 360,703, March 7, 1905. 

Wood is coloured and prejmred for use in the manufacture 
of Works of art bv the following? series of ojierations : — 
(1) Treatment with an ammoniacal solution of a hydroxide 
of copper, cobalt, nickel, zinc, mercury, or other auitablo 
metal. This has the effect of removing? from the wood 
certain fernitmtable matters which, if left in it, would 
ultimately load to its destruction. (2) Impregnation 
with a solution made by mi.xing together boiling solutions 
of sodium or potassium aluminate and barium chloride, 
allowing the inixturi' to cool, and removing the precipitated 
barium hydroxide. To this solution may Im adch'd a heavy 
coabtar oil. The application of this solution is effected 
either by immersion in an open vessel, or in a closed vessel 
under pressure. The wood is afterwanls treat-ed with a 
solution of an alkali carbonate, which precijiitates upon it 
“ in the condition of oxide ” the metal which lias 
been applied. J’lie process is completed hy washing 
with a solution of an alkali sulphite. (3) 'I’lie wooil is 
next coloured, or its existing colour is modiJied, and its 
natural grain is at the same time rcnd(U‘cd more promi- 
nent, by the application to it of suitable colouring agents, 
c.f/., cochineal carmine, litmus, orchil, coal-tar ayestutfs, 
metallic hydroxides, such as those of cobalt ami nickel, 
in ammoniacal solution, or coinpoumls such as ferric 
fcrricyanide, ferric thiocya7mt<! (sulphoeyanide) &c. 

The wood is thus “ metallised,” ami nmdered entirely 
unalterable by atmospheric inflmuices. It is capalde of 
taking an excellent polish. When pri'jiared as described, 
but with the omission of the treatment with alkali car- 
bonate and sulphite, it is, it is stated, in the form of thin 
sheets, llcxible, and supple, like leather. In this con- 
dition it may readily be moulded into artistic shajx's. 
To this end, flio sheets arc moistened on the back with 
starch paste, and sprinkled over with sawdust. They 
are then placed in heated moulds, and arc strongly pressed. 
When dry they are removed, the hollow parts at their 
backs being filled with a paste composed of sawdust and 
glue size. They may. finally, be hardened by treatment 
\\ith an alkali carbonate. — E. 13. 


X.-.METALLURGY. 

{Conittiucd from page 593.) 

Gold ores; Amalgamation of . T. T. Read. Bi- 

monthly Bull. Amer. Inst. Mining Eng., 19(Mi, 407 — 
495. 

The author discusses previous work on the amalgams, 
and descril^es experiments made with a view to determine 
the constitution of gold amalgams. The most satisfaiitory 
results were obtained by adding excess of lincly-dividcii 
gold to mercury, heating at KXJ'’ C\, filtering, treating with 
nitric acid of different strengths, and examining the 
residues by analysis, and under the microscoijc. The 
results obtained indicate that when the content of gold 
is high, a solid solution of mercury in gold (containing 
up to 13 atoms per cent, of mercury) is formed, which is 
isomorphous with gold. With lower proportions of gold, 
crystals belonging to the hexagonal system, and contain- 
ing 17 ’44 atoms cent, of mercury can be isolated ; 
these represent eitner a com]>ound of the two metals con- 
taining gold or mercury in solution, or a second solid solu- 
tion. Ordinary amalgam consists of one or both of the 
foregoing, usually the former, mixed with an excess of 
mercury, which coats the particles, and causes them to 
cohere. 

The amalgamation of gold ores appears to bo a physical 
process ; the grains of gold are wet4»ti by the mercury, and 
are drawn beneath the surface of the film of mercury, and 
held against the plates, by the surface tension of the liquid 
mercury. Owing to diffusion into the metal of the plates, 
the amalgam often becomes strongly adherent. Silvered 
copper ^tes and Muntz metal plates are better than 
ploiil copper plates, the copper dissolved from the latter 


by the mercury having an injurious effect. Moreover the 
amalgam diffuses into Muntz metal plates only to a very 
slight extent. Plates coated witli gold amalgam will retain 
a thicker film of mercury than any other kind of plates, 
and thus have the greatest *‘ catching ” power. Excessive 
scraping of the plates in actual workiiuj should be avoided, 
as the gain in daily yield of amalgam is more than counter'- 
balanccd by the loss of ” catching ” jx)wer. Changes (A 
temperature have influence on the amalgamation process 
in various ways. Among the injurious effects are the 
increased solubility of salts and thus of precipitation of 
base metals in the men ury, and a diminution of the sur- 
face-tension and viscosity of the mercury, whereby the 
tendency of the mercury to ” flour ” is "increased. On 
the other hand the wetting of the gold by the mercury, 
the “ catching ” power of the plates', and "the capacity of 
the globules of mercury to coalesce are increased by rise 
of teinncrature. The author concludes that in the first 
place the working temperature should be kept constant, 
and when the infiiieiice of soluble salts in the ore can be 
iieglentcd, as high a tfunperature as is possible economic- 
ally should be maintained. — A. S. 

Magnesium ; Alloys uf with silver. S. F. 

Zcmczuznyj. Z. anorg. Chem., 1906, 49 , 400 — 414. 
The molting-i)oint curve of magnesium -silver alloys shows 
four distinct jioints, viz., a maximum at C., oorres- 
jxmding to the oonipuuiid, MgAg ; two eutectic poinU 
at 756 C. (65*9 atoms per cent, of silver) and 469® C. 
(17*3 atoms jicr cent, of silver) resiiectively ; and the 
transformation point (492'' 22'67 atoms ‘j>er cent, of 

silver) (>f the compound, Mg^.Ag. The latter eomixmnd 
is not indicated by a maximum on the melting-point curve, 
as it mells with decomposition at the transformation point. 
The compound, MgAg, forms solid solutions with both 
magn(‘sium and silver, the limiting concentrations of the 
solutions being 34*57 atoms per cent, of silver on the one 
band, and 02*6 atoms per cent, on the other. Miorographio 
examination confirmed the results obtained by the wiermal 
investigation of the alloys. Magncsiiim-silvor alloys are 
characterised by their hardness, which exceeds that of 
either of the comixments. The brittleness is neatest in 
those alloys approximating in coiniiosition to the definite 
comi^ounds of the two metals. Tlic alloys rich in mag- 
nesium are very Irrittle, easily oxidised, and decompose 
w*aier more readily than pure magnesium ; on exposure 
to the air, they (fisintegrate with production of a black 
powder. — A. S. 

Alnminium-bianiiUh and aluminium-tin alloys. A, G. C. 

Gwyer. Z. anorg. Chem. 1906, 49 , 311—319. 
Aluminium and bismuth in the liquid state are mutually 
soluble only to a slight extent ; the lowering of the 
melting-point of aluminium by addition of bismuth 
amounts to not more than about 5® C. 

The gradual addition of tin to aluminium lowers the 
melting-point continuously, rapidly to 16 atoms per cent, 
of tin, more gradually to 56, then more rapidly again to 
98 atoms j^ier cent, of tin-— a eutectic solidifying at 229* 
C. ; beyond this the melting point rises to that of pure 
tin. No evidence of any compound of the two metals 
is furnished by the melting point curve.— -J". T. D. 

Aluminium hrrmze powders ; Explosions of . Stook- 

meior. Chem.-Zeit., 1906, 80, 680. 

The metal is jxiundcxi in stamp-mills, sorted according 
to size of grain, and is then polished in polishing mills. 
Very fine sorts are submitted to a nibbing treatment,, 
after sifting, and before polishing, by grinding the metal 
dust with gum arabic solution. The explosions which 
occur in the sifting and polishing machines are dust 
explosions caused by accidental sparks iii the machinery* 
Ordinary aJummium bronze powders do not flash when 
blown through a flame, but the finest sorts can he ignited 
in this manner, or even by a match. Another danger of 
explosions is that due to hydrogen evolved by the action 
of aluminium dust bn water. A slight elevarion of 
temperature in the process of washing out the gum may 
give rise to a sudden evolution of hydrogen. The author 
has established that the deeomposttion of water by* 


<uo 


Cl. X-METALLTOGy. 


r^lilF 16 . 1 M 6 . 


aluniinium dust begins at 30^ C., but does not take |daoe 
at 20° C. ; iced water is generally used for washing the 
metal. In cases of fire, when red-hot aluminium is 
quenched by water, large flames of burning h^dro^n, or 
even explosions are produced. Since aluminium bronze 
in the form of fine dust normally contains about 2*3 per 
cent, of moisture, it hag lieen suggested that explosions 
in the |K)lishing machines may be due to the production 
of hydrogen by the decomposition of this moisture. 
The author has proved, however, that the production 
•of hydrogen by the decomposition of the normal moisture 
of the metal never exceeds 4 jier cent, of tlie theoretical 
quantity even under the most favourable conditions, and 
this quantity is not dangerous. Explosions have been 
greatly reduced of late years by the use of exhaustor fans, 
but two cases ar<‘ on record where the breaking of a fan- 
blade has ignited the aluminium dust passing through 
the fan. Ignition by frictional electricity has been 
suggested as a possible cause of explosion, but no aiithen- 
tioaied case is known. (See also this J., IDOG, 430.) 

— J. F. B. 

Silicon chloride ; Action of .on nickel. E. Vigouroux. 

Comptes rend., 1000, 142, 1270 — 1271. 
OoNTiNUiNO his researches, the author now describes the 
action of silicon chloride on nickel, the exi»erimeiitK 
being carried out on the plan employed previously in the 
case of iron and cobalt (see this J., 1900, 130H ; 1900, 
318), except that in the iiresent instance the eourse of 
ihe reaction was more closely followed, and the successive 
products formed analysed separately. Two )>roducts 
were obtained, one containing 9*0 jwr cent, of silicon, 
corresjionding with the formula Ni4Si, and the other 
19*3 l»er cent., corresponding with Isi2Si. It is considered 
to be not at all improbalile that at extremely high tem- 
peratures comiKiunds still richer in silicon may be obtained. 

‘_W. V. fS. 

Zinc-antiviony nllvifA. S. F. Zemczuznvj. Z. anorg. 

Chem., 1906, 49, 384— 399. ‘ 

Thi author confirms, m general, the results obtained by 
Monkemever (this J., 1903, 137). The conifamnd, 

ZnaSb2, (foes not form solid solutions either with zinc or 
witli antimony. It crystallises in prisms, which can be 
easily obtained by piercing the skin which forms on the 
surfai»e of the fused alloy, pouring off a jiortion of the 
molten material, and alfowiug it to cool slowly, when 
tolerably well-defined crystals are formed in the interior 
of the rej^ulus. The compound is capable of existing in 
two modifications, the transformation from one to the 
other taking place, not at a constant temiierature, but over 
the range 930' — 338' C., according to the projiortion of 
the comfiound present in the alloy in question, the higher 
temperature being the transformation point in the ease 
of the pure compound. When free antimony and the 
compound, ZnaSb^, are present together m an ajloy, a 
condition of unstable equilibrium results ; the crystals 
of the compound which first separate subseauently react 
with the antimony to form the compound, Zn^b, the 
reaction being accompanied by evolution of heat. The 
compound, ZnSb, decomposes on melting. — A. S. 

JPerrodungstena ; Stndif of pure . E. Vigouroux. 

Comptes rend.,' 1900, 142, 1197— 1199. 

Thi alloys were prepared in crucibles of magnesia, by the 
alumino-thermal nroccss, from pure oxide of iron and 
tungsten oxide, WO^, obtained from pure ammonium 
tungstate by calcination, and reduction in hydrogen at 
a temperature below 400'’ C. Three perfectly homo- 
geneous all<^s were prepared, free from aluminium, and 
oemtaining x*30, 6*21, and 40*25 iier cent, of tungsten 
respective y. The alloys were soft (they crushed easily 
under the hammer), slightly brittle, and granular or 
lamellar in structure, being less brittle and more granular 
os the percentage of iron became larger. They were 
attacked vigoro^y by hydrochloric acid, iron being 
<litsolved, and also, eventufluly, a very small quantity of 
tungsten, which coloured the solution blue. Aqua regia 
attacked the alloys slowly, iron being dissolved, and 
tungstic acid precipitated, whereby the further action 
. of ,w acid was hindered By treating the alloys with 


dilute hydrochloric acid till nothing further was dissolved, 
the compound, FcgW^i was left behind, in the form of 
brilliant plates having a metallic appearance. The 
ooraiiound has the sp. gr. 13*89 at 0° C., and is not appre- 
ciably magnetic. It is attacked vigorously by chlorine at 
.350'' C., but is not acted upon by dry oxygen except at 
a bright red heat. It is not appreciably affected by 
solutions of hydrochloric and nitric acids, or by gaseous 
hydrochloric acid, and only slightly by aqua regia and 
Biilphuric acid. For decomposing the compound, the 
best agent is tKitossium bisulpnate, which attaoKS it rapidly 
at a dark retl heat. — A. S. 

Carbon-steel ; Phi/sico-chemtc-al researches on , 

C. Benedicks. Jernkont. Ann., 1900, 60, 107 ; Chem.* 
1900, 30, Rep. 184. 

A Ni’MBER of the physical proj>ertieB of steel are explained 
by the assumption that steel with over 0*5 per cent, of 
carbon consists of /3-iron containing about 0*27 per cent, 
of hardening carbon, whereas iron and mild steel with 
loss than that proportion consist of a-iron, the hardening 
carbon being rogarderi as concerned in the staining of 
ferrite by iodine tincture. The iufiuenoe of silicon on 
the sp. gr., in conj unction with chemical tests, indicates 
tlm existence of a hitherto unknown light carbide, Fe^C. 
It also appears that the transformation from the n- to 
the jd- form is accompanied hy a measurable contraction. 
The motlulus of elasticity vanes inversely with the carbon 
content ; and the modulus is diminished to the same 
extent, or nearly so, by equivalent quantities of carbon, 
silicon, and nickel. With regard to the relation between 
the degree of hardness and the chemical comiiosition, 
it 18 found that equivalent quantities of silicon and man- 
ganese have an equal effect, this being greater in the case 
of /3-iron, hut not so great as that of hardening carbon. 

Ehclrical resistance. — Equiatomic solid solutions of the 
iron have the same resistance, and this applies approxi- 
mately to the eleven different dissolved elements tried. 
The hardening carbon can be estimated from the resistance, 
w'hich. in iron and mild steel, increases with the total 
carbon up to 0*15 per cent, of that (dement. Equivalent 
proi»ortiuus of hardeninjj^ carbon and manganese ha\e 
the same effect in diminishing the intensity of magneti- 
sation, and the diminution can lie expressed by a formula. 

Ferroniic. — All the cliemioal, physii^al, and micrographical 
details tending to prove the existence of “ ferronite ” 
(a solid solution of /5-iron W'ith about 0*27 jier cent, of 
carbon), are givui, and this substance is considered to 
exidain certain obscure phenomena. — C. S. 

Cop per -cadmium alloys. R. Sahmen. Z. anorg. Chem., 
190(), 49, 301—310. 

CorPBR and cadmium form two compounds, of formula) 
Cu2Cd ami ('u2C(l3. From fused mixtures of the two 
metals containing 0—42 atoms per cent, of cadmium, 
copjier crystallises out between 1084° and 552*" ; at the 

latter temperature long needles of the compound, Cuj^Od, 
appear, and at 642 ° C. the rest of the mixture solidifies 
as a eutectic. Fused mixtures containing 42 — 46*4 
atoms per cent, of cadmium deposit between 552'* and 642" 
C. the same compound, Cu2Cd ; and the mixture contain- 
ing 45*4 atoms per cent, solidifies eutectically at 642° C. 
Mixtures containing 46-4 — 60*0 atoms per cent, of cadmium 
deposit mixed crystals of the compounds, ChijCd and 
Cu2Ctl3. and those containing 60*0 — 97*97 atoms percent., 
mixed crystals of the compound, Cu^Cds and cadmium. 
The mixture with 97*97 atoms per cent of cadmium 
solidifies eutectically at 314° C., and mixtures richer in 
cadmium than this cleposit cadmium from 314° to 321^*7 C. 

— J. T. D. 

Cataium ; Direct oxidation of . Properties of ectaium 

peroxide. £, Rengade. VII., page 607. 

Mineral production of Southern Rhodesia. Bd. of Tr. 
J.. June 28, 1906. [T.B.] 

Thjb report for the year ended March 31at last^ of the 
Ebodesia Chamber of Mines states that the output of 
gold from Southem Rhodesia and Tati for that year was 
deolared a^ 436,^93 os. 3*49 dwts., valued at £L599fl95, 
being an increase of 129^376 os. in weight and £478,667 in 
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value as compared with the year ended Slut March, 1905. 

. amounted to 83.990*27 oa., valued 

at £9,390 ; that of lead to 650*98 tone, valued at £6,232 ; 
ana that of diamonds from the Somabula area to 1,161 
carats, valued at £4,208. The yield of coal from the 
Wankie ColUery amounted to 111,105 tons; the sales 
during the year realised £62,286. 

MM and Mineral Production of New South Wales. Bd. 
of Tr. J., June 28, 1906. [T.R.J 

From the Annual Report of the New South Wales Depart- 
ment of Mines for 1905, it apf^ars that the metals and ‘ 
minerals produced in New South Wales during that year 
were valued at £7,017,940, as compared with a value of 
£6,391,704 in HK)4. The quantities and values of the 
chief metals and minerals produced are shown in the 
following labie ; — | 


back to the small quantities bought for pottery purposes 
only, The experiment made in 1904 by an i^nd miner 
to export this ore instead of selUng it to local smelters has 
not encouraged him to repeat shipments. 344 tons of 
copper or© were shipped to France, and 62 tons to the 
United Kingdom, total 396 tons, being about 200 tons less 
than in 1904, and 666 tons less than 1903. Only 74 tons 
of copper matte were exported, of which 16 tons went to 
the United Kingdom. 

English Patents. 

Sted ; Treatment of . W. Taylor, Leicester, and 

1^5 lAindon. Eng. Pat. 16,809, August 2, 

The change in the magnetic properties of the steel at the 
critical temj>erature is used to indicate that the proper 


1905 , 



Quantity. 

Value. 

Quantity. 

Value. 

Coal 



£ : 


£ 

(^oke 



6,632,188 

3,008,461 

Co;j)^er (Inirota, matte and ore)* 
front 

M 


AfkM Ani 1 

162,961 

100,806 


26«!817 

1,146,109 ! 

8,267 

274,267 

611,764 

1.166,018 

l*ortland cement 

t B 

j^303 

80,604 1 

4.447 

86,668 

SUverdead, ore, eoncentrateB, &c. 

Tin (Ingots and ore)t 

Zinc (spelter and mneentratea) . . 


.S07.220 

1,700 

67,603 

64 750 
1,942.284 
188,377 
117,978 

441,447 

1.519 

103,683 

88.100 

2.441,866 

173,806 

221.166 


•Exclusive of copper produced from ore from the other States of the Commonwealth. 
tMade from scrap, no ore being «»ed. 
t Exclusive of tin reftued from imported ores. 


Mineral production of Chirthagena {Spain). For. Off, 
Ann. Series No. 3644. [’i’.R.] 

446,035 tons of iron and nianganiferous iron ores were 
ahip|>ed in 1905, of which the United Kingdom took 
297,646 tons, being 131,010 tons more than m 1904. 

Shipments of C/ehegin (or Calasimrra) magnetic ore 
have greatly increasecl Although this ore meets with 
little acceptance in the United Kingdom, there apjiears 
to be no difficulty in disjwsing of all that is mined to 
•other countries, chiefly Germany. 

The shipments of silWr and soft lead in 1905 amounted 
to 32,865 tons and 23,9(K) tons respectively. The exiairt 
of silver-lead was 2,486 tons more than in 1904, and of 
soft loatl 1,464 tons more. The increase in cxixirts may 
be attributed chiefly to the higher prices of lead and zinc 
which permitted ixiorer lead mines to be worked, and 
fsaused tlio increased mining of blende, amongst which 
lead ore, to some extent, is usually found, and from which 
it is »e[iarated and sold to local smelters. 

The quantity of silver exported during the year was 
33,955 kilos., aixiiit 1,066,102 oz. troy, all to France. The 
quantity of zinc ore shipfied was 88,430 tons, of which 
56,125 tons went to Belgium. Of this quantity about 
16,000 tons were calamine and the rest blende. These 
ffgures show a decrease of 4.206 tfins as compared with 
1904, and are about equal to those of HK)3, but the above- 
named quantity exported in 1905 does not represent tlie 
quantity mined, and placed in deposit ready for shipment, 
as at the end of the year the stocks in this position were 
about 20,000 tons, and had not been shipped, principally 
because the different works which consume the ore were 
«o blocked up that they postixmed taking delivery. A 
notable feature is that "Germany has taken about U,0(^ 
tons more, while Belgium has taken nearly 16,000 tons 
less. 

Shipments of iron pyrites were only 96 tons loss than 
in 1904 (2466 tons). 

The export of ochre for 1905 was better by 690 tons 
than in 1904, amounting to 1160 tons, of which the United 
Kingdom took 873 tons. Sulphur is again being shipped 
from mines in the interior, 896 tons having been sent off 
during the jrear to the United Kingdom. During the 
year only 80 tons Of lead ore have been exported, 10 tons 
io the United Kingdom and 70 tons to France, thus going 


quenching temfH^rature has been reached. There are 
niany ways m which the invention may be carried into 
effect, as, for exam])!©, by making the mass of steel part of 
a magnetic circuit in inductive relation with a mrouit 
which includes a telephonic receiver ; or the tractive or 
directive force of the steel mav be utilised to displace 
a magnetic indicator, and this displacement may actuate 
a secondary indicator such as an electric bell, but the 
invention is not confined to the specific means herein 
referred to. — J. H. C. 


Furnaces for roasting, drc. ; JtaMde- shafts and arms for 
Ballarat, Australia. Eng. Pat. 
17,370a, Aug. 28th, 1905. 

Variouh contrivances are provided to prevent leakage 
where water-cooled arms form junctions with the shafSi, 
and also for attaching tines or teeth to the arms, whereby 
any tooth may be removed without disturbing the others 

•-J. H,a 

United States Patents. 


urcs; MetfuMt of tnclUng primary baths for dissaving 
TT- Baggal^, Pittsburg, Pa., and C. M. Allen, 
Lo Lo, Mont. U.S. Pat. 822,712, June 6, 1906. 


The onmanr bath ” is obtained by melting an ore of 
high fuel value,” with the aid of a large volume of blast, 
and producing from the ore a matte which “ approximates 
as closely to the original combinations of sulphur. Iron, 
copjwr, silver, gold, and the like in the original ore ae ii 
consistent with the removal of the gangue.’"— A.S. 


Sulphide ores ; Method of utilising as fud the vOatUt 
l^rtions of — - R. iWgaley, Pittsburg, Pa., U M, 
^len, Lo Lo, Mont., and E. W. Lindquist, ChioMo. 
III. U.S. Pat. 822,713, June 6, 1906. 


The ore is introduced into a body of molten matto into 
which air Is blown, and while the ore is floating in the matte, 
a supplementary blast of air is introduced above the 
moltra matte, and at the place of contact of the floatioff 
ore therewith. The volume of air introduced is legulatM 
so that all escaping sulphur is oxidised, but the xesuttiiiff 
gaees are not injuriously cooled-^A. Ik ^ 


642 


Cl. XI.— ELECTRO-CHEMTSTRY & ELECTRO-METALLURGY. 


[July Id, lOOd. 


Ores and tailinge ; Apparatus for treatment of . 

A. Sodorling. Bwlie, Cal. U.S. Pat. 822,398, Juno 6, 
1906. 

Thk patent relates to the treatment of tailings or Blinies 
preliminary to cyaniding. The ore or tailing is crushed 
between rollers, and fed by a jet of water into the upper 
end of an inclined trough ^ith a riffle -bottom. A weak 
solution of solvent acids or acid salts is supplied from a 
tank, and at the lower end of the tnmgh there are settling 
reservoirs for sands and for slimes, and a reservoir for 
base metal solutions. — A. S. 

Copper ; Process of hardening . C. R. Plumer, 

Assignor to Reristrom 'Pionix^red Clopjier Co., Seattle, 
Wash. U.S. Pat. 822.299, June d, I9()6. 

COPPEK or a co])|K'r alloy is melted and treated with a 
hardening agent such as “copper sulphate,” and a chilling 
agent such as “jiotassimn bichromate.” The mass i.H 
stirred until it be(ome.s stiff, and is then reheated, and 
allowed to cool. - A. S. 

[Copper and nickel] Ores ; Process of treating . 

.T. Cb Handv, Pittsburg, l*a. U.S. Pat. 821,637, May 
29, 1900. 

Arseni fkkouh cobalt and nickel oroa containing silver 
are ground, sifted to 80-nieah size, and the lino ore is 
fused with sodium liisulphate to expel arsenic, which is 
recovered. The product is leached, and from the .wlution 
the silver is reduced and precipitated by means of a fresh 
portion of the arsenide ore, the iron and arsenic are 
removed, the cobalt and nickel are aejiarated by fractional 
precipitation with hypochlorite, and sodium sulphate is 
recovered by evaporation atul orystalliwation. In the 
separation of the cobalt and nickel, the cobalt is first 
precipitated by adding slightly more than tlu-i necessary 
quantity of hypochlorite, and tlie nickel is dissolved out 
of the precipitate by a ]>ortion of the solution from which 
the iron and arsenic have been removed. — A. iS. 

Metallic fiakes or scales ; Process of making . T. A. 

Edison, Llewellyn Park, N.J., Assignor to Edison 
Storage Battery Co.. West Orange, N.vT. U.S. Pat. 
821,627, May 29, 1906. 

This invention relates to a jiroi’css of making flakes or 
scales of cobalt, or of nickel and cobalt, and consists in 
subliming cobalt chloride, or mixed nickel and cobalt 
chlorides, in order to deposit the same in scales or crystal- 
line flakes. The latter are then converted into hydroxides 
of the metals, and the hydroxides finally reduced to the 
metallic 8tat<\ — B. N. 

Conducting-films [Cobalt] ; Process for making . 

T. A. Edison, Llewellyir Park, Assignor to Edison 

Storage Battery Co., West Orange, N.J. U.vS. Pat. 
821,028, May 29, 1906. 

A SULPHUR compound of a metal, such as cobalt, is fused 
with an alkali sulphide, and the fused mass allowed to 
cool, so as to result in the crystallisation of the compound 
in thin scales or films. These ore then screened in order 
to separate crystals not in the form of scales, and washed 
to eliminate alkali sulnhides. The scales are roasted 
to oxidise the same, anil the oxidised scales or films are 
reduced in an atmosphere of hydrogen to the inetallio 
state. — B. N. 

Steel : Manufacture of , from phosphoritic iron. 

if. Reese, Sliaron Hill, Pa., Assignor to The Steel Patents 
Co., X»a. U.S. Pat. 821,744, May 29, 1906. 

The molten metal is first de-siliconised and decarburised 
in a Bessemer convertor, and is then transferred to a 
bosio-lined open-hearth furnace, wherein it is subjected 
to a bath of basic materials containing so much calcium 
phosphate that a slag is produced, containing not less 
than 15 and not more than 22 per' cent, of phosphoric 
aroid. — A. S. 

Modvlising ores, etc. C. Bellwlk, London, Assignor to 
J. E. Goldsohmid, Frankfort-on-Maine, Germany. 

U. S. Pat. 822,929. June 12, 1906., 

See Ft. Pa^ 300,676 ot 1906 j this J., 1006, 543.— T. F. B. 


j French Patents. 

I Furnaces ; Impts. in metallurgical and other . Soc, 

I anon, des Gazogenes sous Pression. Fr. Pat. 302,268, 
I Jan. 9, 1900. 

The mixture of air and gas to be used as fuel enters the 
furnace by way of a helical conduit or pipe constructed 
of a suitable metal, which is disposed in the masonry, 
and is heated by the products oi combustion from the 
heating chamber of the furnace. — A. S. 

I Iron; Process for the desulphurisation of substances 

I containing compounds of , and for forming the 

\ same into lumps. T. C. King. Fr. Pat. 362,145, 
j Jan. 3, 1900. 

j The ]»roeess is intended esjsioially for converting burnt 
pyrites and flue dust into a form suitable for use in blast- 
I furnaces or Siemens-Martin furnaces. The material, 

I containing a liortain percentage of moisture, is heated 
' gradually in a long, cylmilricar, rotating furnace, first to 
I a temperature (646' — 815” C.) high enough to expel the 
, sulphur, and then to a temperature above 10‘.K)° (’., to 
; cause the material to agglomerate. It is stated that the 
1 material is thus obtained in the form of lumps of irregular 
! size and sha^^, practically free from sulphur, and suitable 
I for direct cni])Ioyment in blast-furnaces or Siemens- 
] Martin furnaces. — A. S. 

Steel for rails of railways and trnmwnt/s : Manufacture 

; Qf , (J. p. Sandiierg. Fr. Pat. 302,240, Jan. 8, 

i 1906. Under Jnl. Conv., April 11. 1905. 

I See Eng. Pat. 7698 of 1905 ; tliis J., 1905, 1309. — T. F. B. 

I German Patent. 

Iron and mild steel ; Process for the eemeniation and 

' hardening of articles of . tb Reiuinger. Ger. 

Pat. 107,034, June 23, 1904. 

j The process consists in heating the articles to redness, 
; and then subjecting them to the action of a solution of a 
I formate, e.g., ammonium formate. It is claimed that by 
I the use of formates, a uniform and strong carburisation 
I is effected, that polished surfaces remain «iiiito smooth, 
I and that the use of alkali cyanides is avoided. The 
j degree of carburisation can be controlled by varying the 
I cuiieentration of the formate solution. — A. S. 

XI.— ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

I [Continued from page 695.) 

j (A.)— ELECTRO-CHEMISTRY. 

j Alcoholales and alkyl -carbonic acid esters ; Electrolytic 

j preparation of . B. Szilard. Z. Elektrochem, 

I 1906, 12, 393-395. 

‘ By the electrolysis of alkali alcoholates with platinum 
! electrodes, the corresponding alkyl-carbonic acid esters 
I are formed ; for example, sodium methylate yields 
1 sodium-methyl carbonate, and sodium ethylate sodium- 
I ethyl carbonate. The best yields are obtained with 
I a 4 i>er cent, solution of tlie alcoholate in the perfectly 
I anhydrous alcohol, and with a cufrent-density as high 
j as is possible without causing evolution of gas at the 
I anode. If a base metal anode be used, there is produced 
I the alcoholate of that metal if the current-density be low, 
or the alkyl-carbonic acid ester of the metal if the current- 
density be high, whilst wdth medium strengths of current, 
mixtures of the two comixiundB are produced. The 
; formation of the alkyl-carbonic acid esters is due to a 
secondary decomposition of the alcoholates produced 
first.— A. S. 

English Patents. 

Secondary or storage batteries. A. J. Boult, London. 
From E. V. Stebbins, Philadelphia, Pa. Eng. Pat. 
26,876, Dec. 23, 1905. 

The lead oxide for the negative plate of a storage battery 
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is mixed with about 5 per cent, of an insoluble, finely 
divided sulphate, e.g., barium sulphate precipitated from 
a cold solution.~A. G. L. 

If lead ; [J?/ec/roi!y/ic] Manufaciure of , and mix- 

of the same with oxides of lead, W. P. Thompson. 
From K. Goldschmidt and E. Polzininsz. Eng. Pat. ; 
11,347, May 30, 1905. XIIIA., page 644. | 

United States Patents. | 

■Storage batteries ; Proress of treating alkaline . 

T. A. Edison. Llewellyn Park, N.J., Assignor to Edison 
Storage Battery Co.. West Orange, N.J. U.S. Pat. 
821,625, May 29, 1906. j 

Thts invention relates to a process of eliminating soluble ! 
impurities from alkaline steerage batteries, iii wiiich active 
masses of oxygen comiKuinds of nickel and iron are useti. 
and in which a conn noting receptacle of an insoluble 
metal is employed. The receptacle is insulated to 
reduce the dissipation of lieat. and the two electrodes 
are connected in circuit as cathodes with the conducting 
receptacle in alkaline solution. A reverse current is 
then passed through the batti*ry, st) as t<, lieat- the solution, 
and generate hydrogen gas in th<^ active masses. The ! 
impurities are thus forced out into the solution, and this | 
is finally poured otT. — B. N. ^ 

€dl ; Electrolytic . G. A. Gabriel, Assignor to 

Bleach and (’austic Process Ck»., New York. U.S. Pat. 
822,109, May 29, 19(Mi. 

This invention relat-es to an electrolytic cell containing a 
porous diaphragm with a yierforated vcrtiital eathodi' m j 
contact with one side of the diaphragm, and an anode j 
having an active face adjacent to the opjHisite side of | 
the dia[)hragni, together with a second iliajiliragm between ! 
the first diaphragm and the anode, with gauze embedded I 
in it. Insulating mat-erial limits the inner exposed | 
surface of the diaphragm to ap})roxiniately the size of | 
the active face, but the active area of the cathode is ! 
•greater than the inner exposed surface of the diaphragm. | 
The anode is continuous, with horizontal and vertical I 
passages in it fur the circulation of the electrolyte, and ! 
the cathodes are of Huhsiaritially similar outline. The | 
liquid which percolates Ihrtiugh tlie diaphragm is conveyed 1 
away by downwardly-inclined projections, or liquid- ! 
conduits, extending from the face of the cathode which i 
is out of contact with the diaphragm, thus draining the j 
entire face by gravity. A plate engages with the liquid- I 
conduits, and a means is provided for forcing the plate 1 
towards the cathode and diaphragm. A perforated j 
draining filate eoiinects the conduits nt their lower ends, j 
An exterior vertical tran.sparent conduit communicates I 
directly with the interior of the anode chamber at three ' 
points, one above the surface of the electrolyU*, one j 
slightly below the surface, and one near the bottom of 
the anode chamber, thus allowing of circulation of the ! 
electrolyte. An adjustable overflow pir»e is located | 
within the conduit , and a gas-discharging tube is connected | 
with the top of the conduit. — B. N. ^ 

■Organic substances ; [Electrolytic] process of trcAiting j 

[oxidising and reducing] , in presence of vanadium ; 

compounds, E. Oppermann, Assignor to Farbwerke j 
vorm. Meister, Lucius, und Briining, Hochst-on-the- | 
Maine, Germany. U.S. Pat, 823,435, June 12, 1906. | 

Bee Pr. Pat. 345,701 of 1904 ; this J., 1905, 33.— T. F. B. 

Eleeiric arcs ; Produciion of stable , of large dimen- 

sions. Badisebo Anilin und Soda Fabrik. I'irst 
Addition, dated Deo. 9, 1905 (umler Int, Conv., Nov. 1 
and 14, 1905) t-o Fr. Pat. 367,358 of Aug. 30, 1906 
(this J., 1906, 79). 

Instead of passing the gas along the whole length of the 
•electrode as in the main patent, it may be introduced into 
the tube only, beyond the end of tlie oentral electrode. 
Bmce the electrode is corroded somewhat by constant use, 
arrangements are made for its renewal without interrup- 
tion ^ the process. The hot gases, leaving the reaction 
chamber, are employed for pre^ting the gases to be sub- 


W 


jeoted to the action of the arc, or they may be used for 
evaporating solutions obtained in the course of the process. 
Forms of apparatus are deaeribed suitable for oarrying 
these modifications into effect. — R. S. H. 


Feknc-h Patent. 

Battery ; Electric , with aluminium chloride as exciting 

and dcftolarismg liquid. H. Femerling and W. Pbrsoke. 
Fr. Pat. 362,280, Jan. 9. 1906. 

A mixtltrs of carbon, manganese peroxide, aluminium 
chloride, and water is made, and compressed as usual 
around a carbon rod or into a hollow cylinder of carbon. 
The mass is surruumled bv cloth, and placed in a recep- 
tacle of zinc or other suitable metal, containing a solution 
of aluminium chloride, or a pasty mass consisting of a 
double hydrous silicate of aluminium and magnesium. 

-B, N. 

Chromic acid ; Electrdylic regeneration of , in solulions 

of chromium salts. M. Le Blanc, Fr. Pat. 362,195, Jan. 
5, 1906. Under Int. Conv., March 13, 1906 

The anode and cathode chamlx'rs arc separated by par- 
titions which do not reach quite to the iMittom of the vat. 
The solution of clironiic oxide is introduced in such a manner 
that tlie cathode liquid retains a suitable degree of acidity. 
It 18 advantageous to allow the solution of ohroruio oxide 
to first come m contact- witli those portions of the anode 
where the current density is highest, and subsequently 
with those where the current density is lower. — K. S. H. 

{B. )— ELECTRO-METALLURGY. 

Zinc ; Electrdytie deposition of , using a fot-ating 

electrode. J. S. Price and G. H. B. Judge. Faraday 
Soc. Trans., June 12. 1906. [Advance proof] 

The authors have studied the quantitative determination 
of zinc in zinc sulphate solutions, using the rotating elec- 
trodes recommended by Perkin (this J., 1903, 1066, F^. 3). 
The solution is contained in a tap-funnel of about 100 o.c. 
capacity. Quantitative results are obtained if the solu- 
tion Ik' kept cool, even when the zinc sulphate solution 
is initially slightly acid. The addition of sodium acetate 
and scKliuin sulphate was tried, and in the latter case good 
results were obtained. A modified form of Kollook and 
Smith's a)iparatus (this J., 1905, 1127) is also described, in 
which a mercury cathode and rotating anede are employed. 
Here again a cylindrical vessel provided with a tap is 
used t-o contain the electrolyte, and after the completion 
of theexpiTimcnt, the zinc amalgam can be runoff through 
tlie taj), and subscqiu'ntly weighed. — R. S. H. 

United IStates Patents. - - 

Metallic films or flakes ; Process of making [Electro- 

lytically], T. A. Edison, Llewellyn Park, N.J,, Assignor 
to Edison Storage Batt-ery Co., West Orange, N.J. 
U.S. Pat. 821 626, May 29^ 1906. 

A thin film of a soluble metal, such as zinc, is deposited 
on a suitable cathode, and an insoluble metallic film of 
metallic cobalt or cobalt alloy is deposited over this. The 
plated catliodc is subjected to the action of dilute acid, 
which dissolves the zinc, and the liberated hydrogen 
separates and detaches the insoluble film. The fatter ia 
finally annealed in an atmosphere of hydrogen. — B. N. 

Ste.d containing titanium ; Production of . A. J. 

Rossi, New York, Assignor to J. MocNaughton, Tahawua, 
N.Y., and P. C. Peck, New York. U.IS. Pat. 822,805, 
June 6, 1906. 

SxEEt containing more than 1 and less than 6 per cent, 
of titanium is obtained by fusing molten cast-iron contain- 
ing a definite percentage of carbon in an electric funuMsey 
and treating it with a quantity of titanium oxide sufikient 
to decarbunse the metal to the desired extent. By regu- 
lating the current, a liigh temperature is then maintained 
suffi^nt to effect the decarburisation, and to cause the 
reduced metallic titanium to be combined with the 
•teel.>^A. S. 
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Cl. Xn .— fatty OIIJS, &o. Cl, XlII.— PIOMENTS, PAINTS, &c. 


Furtuuie ; {Eltetric:] Metallurgical I. L. Roberta, 

Awignor to J. T. Morehead, New York. U.8. Pat. 
821,830, May 29, 1906. 

T**.® consiats of a receptacle or jacket, with a 

linizig of heat-inaulating material, and within this a 
chamber having refractory walls. Inside the chamber is 
a conducting vessel, with masses of resistance material 
on opiK)8ite sides, in contact with the walls of the chamber, 
but not in contact with each other. Electrodes are con- 
nected with the masses of resistance material. — B.N. 

Furnace ; Continuous magnetic . H. C. Shaw, 

Glenshaw, Pa. U.S. Pat. 821,7.52, May 29. 1906. 

A HOLLOW screw conveyor is dis])osed within the heating 
chamber of the furnace, and is magnetised, and rotated, 
whereby magnetic material in the cdiamber is caused to 
travel along the screw. A cooling fluid is supplied to the 
interior of the screw. Within the screw, also, a grooved 
rod is caused to rotate, to iirevimt deposition of foreign 
matter. — A. S. 

Metallic sur/aces ; [Electrolytic] Process of denning . 

T. A. Edison, Llewellvn Park, N.J. U.S. Pat. 821.622, 
May 29, 1906. 

See Eng. Pat. 26,947 of 1904 ; this J., 19(»5, 201.— T. F. B. 
Fkench Patent. 

Deposition of metals ; Arrangements suitable for the , 

hy electrolysis. A. Schmitz. Fr. Pat. 362,182, Jan. 5, 
1906. 



In order to facilitate the omjdoymont of high current- 
density in the electro-deposition of metals upon wires, &o.. 
a displaceable arrangement is emfiloyed to lead the current 
to the matc^rial whioli is l>eing plated. In the figure the 
method is illustrated in two ways ; the wire, 3, passes over 
rollers. 2, which may be of ‘insulating inaU?rial. The 
current is conducted inde|Hmdently of these rollers by 
movable contacts which mav either be of a rolling nature 
as at 6, or sliding, as at ,5 .— Ir. S. H. 


Xn.— FATTY OILS, FATS, WAXES, 
AND SOAPS. 


{Continued from page 696.) 

Cod liver oil ; Production of at Finmarken. Chem. and 

Druggist, June 30, 1906. [T.R.] 

ElPOH'ra from Bergen state that the Fiumarken spring 
fishing is at an end, and the final report gives the following 
numbers ; — 

Finnmricen Spring Fishing. 


Cod (thousands) 
Coddlver oU (brl».) 

Liver for other oils (hi.) 

Toted of aU 
Cod (thousands) 
Cod*uver oil (brls.) 

Liver tor other oils (hi.) 


1904 . 1 

1905 . 

1 

1006 . 

12,497 

ia ,670 

11 . 07.1 

6,060 1 

16.664 

9,104 

2,250 1 

6,767 i 

1 10,660 

r and Spring Fishings. 

49,661 1 

44,601 

46 . 20.1 

16,000 

86.124 

86,687 

7 , 72 « 

12,890 j 

17,168 


The exports from Bergen up to June 26 anfounted to 
6994 barrels, against 6051 barrels at the same date last 


year. 


Engush Patent. 

Fats ; Manulacturc of iodine . H. A. Pryor. Prom 

Chem. Fabr. von Heyden Aktien.-Ges. Eng. Pat. 
3132, Feb. 8, 1906. XX., page 663. 

United States Patent. 

Marine-animal oils [fish oils '] ; Method of treating . 

M. Potolow'skv, Moscow, Russia. U.S. Pat. 823,361, 
June 12, 1906. 

See Fr. Pat. 317,540 of 1902 ; this J., 1902, 1403.— T. F, B. 


XIII.-~P16MENTS, PAINTS; RESINS» 
VARNISHES; INDIA-RUBBER, Ete. 

{Continued from page 697.) 

(.4.)— PIGMENTS, PAINTS. 

Enolish Patents. 

White had : [Electrolytic] Manufacture of , and 

of mixtures of the same with oxides of lend. W. P. Thomp- 
son, London. From R. Goldschmidt and E. Polziniiisz, 
Brussels. Eng. Pat. 11,347. May 30. 1905. 

A HoLUTioN containing about I part of sodium acetate 
to about 9 parts of sodium carbonate, is electrolysed in 
a suitable elevated vessel, in which the ttiu>des consist of 
thick, aiul the cathodes, alternately with these, of 
relatively thin plates of lead. The bottom of the bath 
has a valved aperture, discharging into a vessel Ijcneaih, 
the latter being ])rovided at the top with a filter or strainer. 
The filtered solution is forced by a pump into a closed 
vessel, heated from below, into which carbon dioxide is 
admitted umler pres.sure. The electrolysis of the 
solution induce.s formation of lead acetate, which, 
in presence of the sodium carbonate.' j)aHseH into 
leml carbonate. As the leail formed is removed, 

and carbon dioxide is Bu])plied to the filtrate under 
pressure, the sodium carl>onate that has suffered 
decomposition is reformed. An upright tiilie, passing 
into the closeil vessel, and continued so as to dis- 
charge, under pressure, into the electrolytic hath 
above, renders the process continuous, the proportion of 
acetate present remaining constant. By varying the 
temperature and (he degree of the carbon dioxiilo impreg- 
nation. mixtures of white lead with lead oxides may ho 
obtained. (Reference is directed to Eng. Pats. 141801, 
of 1896. 19.179 of 1897, and 2382 of 1899; this J., 
1896, 976 ; 1898, 163 ; and 1899, 602.)— E. S. 

Lakes [from azo dyestuffs ] ; Mnmifacture of colouring 

matter . H. E. Newton, Loniloii. From Farben- 

fabr. vorm. F. Bayer imd Cf)., Elberfeld, Germany. 
Eng. Pat. 19,100, Sept. 21. 1905. 

See Fr. Pat. 367.858 of 1905 ; this J., 1906, 129 T.F.B. 

French Patent. 

Lakes [from azo dyestuffs] ; Production etf red , fast 

to light. L. Cassolla und Co. Fr. Pat. 301,313, 
March 31, 1906. 

Lakes are prepared in the usual manner from the azo 
dyestuff from diazotised p-ohloro-amline and iJ-naphthol- 
diHulphonic acid R. The red lakes tlius ontained are 
said to he considerably faster to light than those derived 
from o- or m-chloro-aniline. — T. F. B. 

(B.)— RESINS, VARNISHES 

Pine resin {Pinus abics L.) ; Chemical investigation of 
the acids in — — . P, Kloson and J. Koehler. J, 
inrukt. Chem., 1906, 78, 337—368. 

The authors review previous literature on the subject of 
resin acids, and state that in many oases the oonolusiona 
drawn by different workers are vitiateni on account of 
neglect to take into account the fact that these acids are 
autoxidieable (compare Fahrion, this J., 1902, 127). The 
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authors have observed that in the winter and spring 
(Irom January to April in the neighbourhood of Stookholm) 
a perfectly white and oryntaUine resin, bearing a striking 
reeemblanoe to sugar, occurs sparingly under the berk 
of pine and fir trees. They name this product “ winter 
resin ” to distinguish it from ordinary pine resin, or 
** summer resin.” It consists of a mixture of resin acids 
of the typ^, CaoHaoOg, melting at about 140'^ C., and 
having a varying Irovo-rotation, the Jiighest value observed 
being [«]»= — 160*46'^. On rocrystaUisation from alcohol, 
lamellar crystals of higher rotatory power and melting 
|H)mt are obtained. The mixture of acids is very sensitive 
to heat, the rotatory power being strongly diminished. 
” Summer resin ” consists of a mixture of resin acids and 


oxidation products of the same, the latter usually amount- 
ing to at least iM) tier cent, of the total. The oxidation 
products are insolunle in petroleum spirit, which dissolves 
the resin acids. On distilling in vacuo the resin acids 
obtained by extracting ” summer resin ” with |a'troleum 
spirit, acids isomeric witli those present in “ winter 
resin,” but more stable, and having a lower rotatory 
jmwer, are obtained. They are probably produced from 
the former hy a stereometrical transformation brouglit 
ahsiiit by the action of heat. The authors propose to 
name these acids, r.oio^ihonic acids, and the more active 
acids present in the original resin and in “ winter resin.” 
sapime acids. The name coloplionic acids is proposed to 
distinguish the luoducts from the abiotie acids of Tsehirch 
and Studer (this J.. 1903. 1250) which the authors do not 
regard as ehornical individuals. The acids previously 
obtained by different workers from pint^ and firs resins, 
and from Amcrioan colophony, c.g., abiotic, sylvic, and 
pinic acids, and ]>erhaps also colonholic acid, are all 
probably mixtuns of sapinic and coiophouic acids. 

Fur the isolation of the colophonic acids, ordinary 
CTude pmo resin from wliich the turpentine oil had been 
removed bv distillation with steam, ^vas refa^atedly 
?xtra(‘U‘d vith petroleum spirit, the solvent was removed 
from the extract by distillation, and the residue was 
subjected to fractional distillation in vacuo. From the 
light yellow resin obtained as distillate, the resin acids 
were separated by crystallisation from iietroleum spirit, 
followed by washing of the crystals with the solvent. 
From 2150 gnus, of crude resin, there were obtained 
150 grms. of crude oil of turpentine, 750 gnus, of sub. 
stances insoluble in i>etroleum spirit (700 grms. of 
*'dised resin acids and 50 grms. of impurities), ami 


d^pj^grms. of crude resin acids (sapinii? acids). The 
The la’*' distillation yielded 400 grms. of residue and 
i'u nu na' distillat/t5, from which 145 grms. of crystallised 
acids were isolated. The mixture of c.olo- 
iie melted at 1(1H -172‘^ C., and liad 

for the l«]i> ^ ^ roughly 

to its two eom}K)nentB by fractional crystaUi- 
»Li ^cid being more readily soluble in [letroleuin 


ipiri acetic acid, methyl and ethyl alcohols, 

?ther, i»cetaldehyde. The ammonium, calcium and 


barium ,alts werif prepared, and it was found that the 
best separation of the two acids was obtaintni bv fractional 


crystallisation of the ammonium salts from alcohol, but 
the acids were not obtained quite pure, owing to oxidation. 
The most reliable numbers for the melting point and optical 
'otation of the two acids are as follows : — a-colopnonic 
icid, m.pt., 198‘V-19y‘' C. ; [a]ii = — 59*4^ ; ;3-colophonic 
icid, m.pt., lOff’ — 173'^ C. ; [u]d = +52*2'’. The authors’ 
3'Colophonio acjil is probably identical with the amorphous 
jibietic acid of Fasterfteld and Bagley (this J., 1904, 989). 
. , —A. S. 


Varyiiahes ; Viscoaimeier for . E. Valonta. Ghem.* 

Zeit, 1900, 80 . 683—584, 

Thb measurement of the rate of flow through an orifice 
laving proved unsatisfactory for determining the 
risoosity of linseed oil varnishes, the author has 
levised the simple ” ball-fall ” apparatus, illustrated 
n the figure. It consists of a glass tube, F, 63 cm. 
n length, and 18 m.m. inside diameter. The top 
if the tube is opeD« whilst a glaM cook, Q, 10 — 11 
nm. in boro, is attached to the lower end. The collar, B, 
g clamped on the upper part of the tube, and carries two 


m 



sti-cl knife-edges, 8. w'hich are supported on the ring, A, 
m such a manner that the tube always hangs in a vertical 
uosition. The tube is filled with the fluid, and a silver 
ball, 9 inm. in diameter, is alhiwed to fall from the top 
to the bottom, the time Ixnng accurately measured. When, 
the ball reaches the bottom, the lower orifice is closed by 
the thumb, the cock is opened, and the ball passes through^ 
lieiug removed after closing the cock. The mean of 
ten determinations is taken, and the result is compared 
with that obtained with a standard castor oil.— J. F. B. 

Enuush Patent. 

Linolfim miss and the like ; Process for the inanivulation 

of granular . E. G. H. Marks, London. Irom R. 

Holtkott, Bed burg-on- Rhine, Germany. Eng. Pat. 
2436, Jan. 31. 1906. 

The difticulty of manipulating the linoleum mass due 
to its stickiness is overcome by powdering it with a fine 
vegetable or animal flour, such as rice starch, potato 
flour, or bone flour, prior to its introduction into the 
moulds. The flexibility of the linoleum is also increased, 
by this addition. — C, A. M. 

French Patent. 

Resinous materials and their derivfdires ; Emploument 
of superheated steam in the preisiration and distiUation 

of . *Soc. Guignard et Lestandie. Fr. Pat. 302,264, 

Jan. 9, 19(Hk 

Superheated steam is used in the di.stillation of resinous 
materials, instead of distilling with steam under pressure 
or distillation with a naked flame. — B. N. 


(C.)— INDIA-RUBBER, Etc. 

India-rubber containing notable amounts of resin; Vul- 
canisation of . R. Ditiuar. Gummi-Zeit., 1906, 

20. 918. 

Eighteen varieties of raw india-rubber, containing from 
1*4 to 12*2 per cent, of resin, were vulcanised irith 10 
per cent, of sulphur for one hour at 145* C., under a 
Jiressure of 3 — 4 atmospheres, and the products tested 
mechanicallyi None of the rubbers contaming upward of 
7 per cent, of resin were completely vulcanisedi by this 
treatment, whilst several of those containing less were 
decidedly under-vulcanised. Mozambique, hussai balls, 
Adeli baUs,*Boudan twists, lind Lewa, all of which are 
highly resinous, showed remarkably high eUsrioity and 
stren^h, though only the last-namea was fully vulcanised^ 
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{Jaly 10. 1900. 


The experimentfl. w) far from indicating any connection 
betwtjcn re#m-content and behaviour under viilcaniBation, 
prove that the nature and origin of the rubber are the 
paramount factors in this respect.— W. A. C. 

Bolatu ; V^dwhiaalion of . R. Ditmar. Gummi* 

Zeit., IflOO, 20. 893. 

Washed and dried balata was vulcanised at C., under 
a pressure of 4 — 5 atmospheres, with rising proyiortions 
of sulphur, and the proilucta tt^sted mechanically. With 
60 minuU's’ vulcanisation the maximum of strength 
and extensibility was attained at 35—40 jier cent, of 
sulphur ; these specimens, however, were cimsidercd 
under'Vulcanised. On vulcanising fully for li hours, 
the extensibilitv reached a maximum at 40 — 4r> iht cent, 
of sulphur, wlalst, the breaking strains were thmiigbout 
considerably less than those of the first series. — W. A (^ 

’QutUi’-pcrchu of Polfu/vium Trcuhi ; Certain prinri plrs of 

the . E. JungfleiHch and il. Leroiix. t'umpti-a 

rend., 1906. 142, 1218—1221. 

Whex the giitta hydnauirljon is piecipitated from the 
Uilnene extraet of the leaves of Palaqiiinm Trevln by 
means of boiling alcohol, a substance remains m Holufion 
to wliioh the author givi'S the name of fniltnuhin. The 
liquors are eva|M)rated to dryness, and wa.xy impurities 
aix» extracted by boiling nleobol ; tlie ])altreijbin is then 
recrystailisod from petroleum benzine until it has a con- 
stant melting point of 260^' C. It crystallises m small, 
colourless, silky necilles which sublime m the form of 
prisms ; it dissolves best in benzine or toluene. Analysis 
indicates the formula isomeric with the ninvrins 

obtained by Vesterberg from elemi. When lies ted in 
sealed tubes at 17.5'' C. with acetic anhydride for 24 houis, 
paltrcubin is completely converted into two a<*etat<*H, 
a and (3, melting res}>eetivelv at 235'’ and 29(r C. 3'liese 
acetates yickl on sa^xmilication a- paPrenbi/l alcohol 
m.pt. 190" C., and fi-j^dtreiibi/l alcohol,, m.pt. 29.7 C 
The M-alcohol and its acetate iiossesa the same melting 
points as /3-anivrin and its aci'tnte, but are optically in- 
active. The ^-alcfihol is identical with a siibstanci* 
which has been isolated from the leaves of P. gnita and 
P, horneetific, Paltrcubin, which is not a mixture, is 
therefore regarded ns an uleoliol derived from a tri-tmqiene 
; it undergoes isomeric change m two din etions 
when aeetylated. — J. F. H. 

Ujs'Jtkd States Patents, 

Rubber : Machine for ica (thing - - F. C. Hood. Brook- 
line, Mass. r.S. T’at. 821, 7B$, May 29, 1906. 

The machine comprises a tank in vliich is a pair of co- 
acting rollers mounted side by side in the same Jiori/ontal 
plane. The rubber to be washed m fed betwium the 
rollers from a tilting hopper, and washing liquid is intro- 
duced at the front of the tank, where the w'ashed rubber 
is removed. The tank has two outlets, one at the bottom 
for the heavier im])uritios, and another at the top for 
floating matter ; washing liquid is supjilied in ext'cas 
of that w'hicb can esca|>e by the lower outlet. When the 
nibber emerges after its first iias.sage between the rollers, 
it is automatically carried back, and passed through a 
second time. Means are provided for varying the tem- 
perature of the w^asliing liquid in the tank. — A. S. 

Jiuhber ; Procesa of pnrifging . F. V. Hoo«]. Brook- 

line, Mass. r.S. Pat, 821,717, May 29, P.lOfi. 

The rubber is eompre.ssed or shredded bet ween two rollers 
submerged in a washing liquid, and then passers through 
a further quantity of liquid before emerging from the 
containing tank. The current of liquid is utilised for 
returning the riibbtu* issuing from the rollers for a second 
passage betw'een them. Tlie heavier impurities are 
removed through an outlet in the bottom of tno tank, and 
the lighter impurities by means of an overflow outlet. 
<See preceding abstract.) — A. S. 

[Ridiher manufaciute ] ; Process of irealing . 

A. P. Evos, Akron, Ohio. U.8. Pat. 821,934, May 29, 
1906. 

Tei patent relates to a method of refining gum, used in 


the manufacture of rubber. The gum is kept in a state of 
I agitation, and exposed to the action of heated solvent 
I (alooholic) vapours, passed upwards, through and around 
it. The vapours arc led into a condenser, and the con- 
densed solvent is allowed to descend, through the rising 
vapour, on to the gum, thus utilising the neat of the 
vapour, and freeing the gum from deleterious substances. 

— C. S. 

Fuench Patent. 

j Caoutchouc : Procc,^8 for the utilisniion of waate 

, iSoc. Miehelin et ('ic. Fr. Pat 301,300, March 30, 1905, 

I The vulcanised caoutchouc in the form of fine powder is 
I re- agglomerated by the influence of great pressure 
j in moitlds w^hich are suitably heated, without treatment 
i by the usual processes of manufacture. The internal 
' section of the mould is such that the powder suffers the 
' least possible lateral iliKplacement during the compression. 

\ The final form of the piece may be olitained liy a single 
stroke 111 the moulding, or by the rehiiating of a piece 
w’hicli has been first brought to a .shape approaching as 
' nearly as ]iossil)lo the final shape.— B. N. 

! (Lehman Patents. 

I Gutta-percha and Indata ; Process for obtaining 

I from the leaven and wood of plants containing these 
! substances. F. Frank and K. Markw’ald. Gcr. Pat. 

I 165,997. Dec. 10, P»03. 

I The leaves, &:c., are heated under moderate ])ressuro 
I with dilute solutions of alkalis or alkali carbonates, until 
, the melted gutta-percha or halata collects on the surface 
of the lye, from winch it is recovered by extraction with 
a suitable solvent. — A. 8. 

i Rubber, vulcanised, and ebonite ; Process for the. regencra- 

1 twn of . H. Roux. Cier. Pat. 166,639, March 16, 

; 1901. 

Tub rubber or «d)oTiife, in small jiiecea, 'is mixed with 
sulphur, and subjected to a jiressure of 100 — 500 atmo- 
: spheres at a temperature of 150‘ -- 200" C. — X. 8. 


XIV.— TANNING, LEATHER. GLUE, SIZE. 

{Coniinned from page 598.) 

1 T'anning material anahjsin. H. R. Proctor. 

173—179. 

I The author deals generally with the analysis 
1 materials, and raises some points which 
: opinion be discussed at the coming 
I Chemists at Prague. Whilst in the presen 
I sampling and prepaiing materials for 

I but little need for changes, some better pru^^^^HRiun 
appears to be required. The filtration anjtm^^^nuina- 
i tion of so-eall(;d “ insolubles ” us now pcrformcl^equiro 
I reform. CVTtain extracts, esja'cially quj^ibraclio extracts, 
' give jKirsistently turbid filtrates with jtlie candle-filter 
I method, and the analytical results naturally vary in a 
1 marked manner from Ihosti obtained by tlie filter-paper- 
( kaolin method. The greater part of tl^e “insolubles” 
; seems to consist of ditticultly soluble tannins, and as it 
^ nearly always hapjwns that extracts aro fairtectly clear 
I at BXf C. whatever amount of insoluble ipatter they may 
; give at 16" C., it is obviously merely a matter of teni- 
i perature and dilution as to what percentage of the 
! extraet will prove insoluble in the tannery. With respect 
J to the detaunisation of solutions, and the determination of 
• non-tannins, improvement is urgently needed. At jiresent, 
1 chromed, the hide- powder offers the beat solution of the 
! difficulty, but to be satisfactory the hide-powder must 
! not contain soluble matter, should absorb all true tannins 
I rapidly and completely, and must not absorb acids and 
j otner matters wmcb are not tannins. To comply with 
j the first requirement the powder must be thoroughly 
I chromed, apd the chromium salts present must be in a 
1 sufficiently basic condition to suffer no further hydrolysis 
I by the action of water or organic acids. Any good 
I omromed hide- powder will absorb tapnins rapidly, whether 
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it be lightly or fully ohx^dmed. The absorption of non- 
tannin matter by the h!(}e*po'W(i€ir is a subject presenting 
many difhoulties. The author considers that improve- 
ments in methods of analysis in this direction will lie in 
tho splitting up into its various constituents of the total 
matter absorlwd by hide- powder from tanning solutions. 

— W. P. H. 

Knourh Patent. 

; Process for the. mmnfaeiure of . W. Sadikoff, 

St. Petersburg. Eng. I’at. 4570, Fob. 24, HK)6. 

See Fr. Pat. 358,850 of 1005 ; this J., 1006. 327.— T. F. B. 

United Stateh Patent. 

(yasein 9Uuiion^ and method of prodveiny mm‘. H. V. 
IJunhani, Ik'llow'H Falls, Vt., AsBignor to Caaein Co. 
of Arnorioa, New Jersey. U.S. Pat. 821,020, May 20, 
1906. 

The casein is dissolved in a mixture of alcohol and an 
alkali hydroxide solubles in alcohol, the solution being 
then neutralised, and treaU'd witli formaldehydt'. C. S. 

French Patents. 

Tanning .'ihins and mordunting Humett ; iSuhstance for 
UHV in - — . O. E. Nowak, E N. Eaton, and J. M. 
MeVean. Fr. Pat. 360,8,54, Uec. 22, 1005. 

A “ .MUBHTANCE,” suitabU* for use iu the tannage of skins 
and mordanting of textile tiHsucs, is preoared by He|)ar- 
ating the easAn from skimmed milk or luitlerindk, and 
allowing the residual li({uid to fi'rmerit as long as any in- 
crease in its acidity takes place. 13ie resulting solution 
may he evaporated in a vaeiium, at a temia'rature not 
exceeding 74' ('., to a syrupy eonsisteney or even U) the 
solid statt‘. The syrup, it is stated, eontains 18 -24 )K*r 
cent, of free acids, and 14-16 ]W'r cent of aciil anhydrides. 
Citne and lactic acids, luctiise, and albuminoids are 
present in it. hut no mineral acids or compounds eajiable 
of acting injuriously upon tlie cellular tissue of skins, or 
of attacking the gelatin in thcin.--E. B. 

Leather ; J'roce-s.s for (he mannfacfiire of artificial . 

Mine. .1. (luillol, nee M. I^indivier. Fr. Pat. 362,176, 
Jan. 5. 1906. 

Fibres of any kind an* impregnated with a solution of 
casi^ir oil and nitrocellulose in acetone. &c,, either before, 
durmg, or after having Iwen formed into bands or sheets. 
1’he latUir are then strongly compn'Hsed. The propor- 
tions used are ; fibres, 80 parts ; nitrocellulose, 15 parts, 
and castor oil, 5 parts, (Junis and resins may lx* added 
to the acetone solution, and other fa'^^ y matters substituteil 
for the castor oil. — W P. S, 


XV.- MANURES, Etc. 

((kwtinved from page ,599.) 

Harley ; Influence of i}utnure.H on yield and quality of ■ - . 
J. A. V<a*leker, J. Tnst. Brewing, 1906, 12, 408- 
435. 

The author gives an account of the principal results 
obtained m barley culture. ehicHy at the Kothamsted 
and Woburn stations, and also, but in u minor degree, at 
other agricultural experimental stations in England and 
Ireland. In order to arrive at di-firiito conelusions from 
the experimental treatnu'iits the barley is grown on tiu' 
same land year aftm* year, a course which is rK*v(“r fol- 
lowed in practical agru-iiltiire. 'Hie exjx^riments showed 
tliat vmiuanured land continuously cropjied with barley 
ultimately liocomes exhausted. The same is true with 
land which receives top-dressings of nitrogenous salts 
only. The beneficial effects of nitrogenous salts only last 
for the year of thoir application ; ammonia salts seem to 
be better adapted for wet seasons, and nitrates for dry 
seasons. Farmyard manure gives effects which last for 
a great number of years, and shows especially good 
reeults in dry seasons. The oontinuous application of 
ammonium salto, alone or with mineral salts, gradually 
causes failure through the development of an acid con- 


dition of the land, a defect which can be remedied by 
dressing with lime. Nitrogenous salts alone ore inimioiu 
to good brewing qualities, but ammonia appears to be 
preierable to uitarates ; phosphates are partioiilsrly 
tavourable to quality, wliilat potasli improves the straw. 
Farmyard and organic manures show imevon results. 
The best all-rouiid treatment for both yield and quality 
of barley, when artificial manuros liave to be used, woum 
appear to l>e superphosphate, 3 owt., koinite, 3 owt., and 
ammonium sulphate, f owt., ♦.c., a complete manure. 
As regards rotations, barley should not foUow roots which 
have been fed to sheep on the same laud; the oroptare 
oft<m too heavy, and the (pialitv is bad. Barley should 
not 1x3 sown after grass, ploughed up, since the land is fiiU 
of }X58t« and weeds. Good results are obtained after roote 
which have reoeued farmyard manure, provided the 
roots are taken off the ground, l^erhaps the best results 
are got when barley follows a white straw crop, preferably 
wheat winch has been manured. — J. F. B. 

Calcium cyananiide ; Deeomposition of , [ttfken used 

aa a iminure\ P. I^hnis. Biedermaim’s Omtr., 1906, 
36, ,375—377. 

(‘aixudm eyanamide is decomposed in ordinary soils 
by eiirtain bacteria, ammonia, and jxissibly nitrates, being 
formed, and its action as a manure is similar to that of 
ammonium sulphati' and sodium nitrate. In boggy soils 
it is not decompowid, owing to the absence of the necessary 
bacteria, or is converUxl by tlie acids present into com- 
I jKumdH which ar(» injurious to veget-ation. Experiments 
show that several sfx'cies of hacU^na are capable of effect- 
ing its de(;omjH)sitiou, the most powerful Ixiing 
Ktrchneri and li. lipaienae. The former is most active 
at temptTatures ladwixm 2(U and 22° (J., and the latter 
Ixd-wetm 10° and 12° Cl. Whilst mixed enlturcs of these 
bactoria effect the complete decomposition of calcium 
eyanamide, pure cultiiri's of eitlier do not seem to bo BO 
effective. 'Jne course of the decomixisition is not affected 
by the admisMioii or exclusion of air to the soil, and.conso* 
(piently, is not- helwd by derangement of the surface 
of the soil. Of the above-mentioned bacteria, only 
B. Kirchneri lias the poW(‘r t.o decompose uroa. — W. P. S. 

Yeuat ; The disposal of imafe . P. Schidrowitz and 

F. Kaye. XVII., page 660. 

IOnoj.ish Patent, 

Fertilisers \ Phoapluite rock and sulphur] . W. B. Ohis- 

' holm, Charlestown, S. Carolina, U.H.A. Eng. Pat. 
6429, March 16, 1906. 

Piio.Mi'UATE ro(^k and lump sulphur are reduced to the 
avc'rage size of a }>t'a or bean by passing them together 
through a jireliminary crusher, from 40 to 100 lb. of sulphur 
Ixung added per ton of mixture. 33ic latter is then 
ground to a fine ])owder, and mixed with other ingredients 
to form a fertiliser. It is olaimed that the sulphur under 
the influence f>f the moisture of the soil reacts with the 
]>hosphatf) rock, and increases the amount of available 
phosphate. It also apiiears to act as a germicide. 

-W. P. S. 

XVI.~>SUGAR, STARCH, GUM. Ite. 

{ConUnned from page 601.) 

Reducing sugars ; Unification of methods for the dtter^ 

minniion of . L. S. Munson and P. H, Walker. 

XXllI., i>ago 666. 

Btarch ; The complete c.onversion inlo maltose of the dentins 

residting from the. saechariflwUion of . A. Fembaoh 

and J. Wolff. XVII., page 648. 

Sugar industry of Hawaii. For. Off. Ann. Series 
No. 3648. [T.E.] 

The export of sugar from the Hawaiian Islands during 
the year ended June 30, 1005, amounted to 371,761 toiuiy 
valued at J7, 211, 7382. Of this 362,324 tons, valued at 

6.972.2202., was raw sugar, and 9427 torn, valued at 

239.6002., was reffned sugar; practically the whole exjport 
went to the United States. 
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The total tonnage of the auaar crop for 1904-05 was 
426.248 short tone, which is the largest crop in the hiHiory 
of the Islands, with the exception of that for 1903, which 
exceeded it by 11,743 short tons. There are 63 sngar 
plantations in the Hawaiian Islands, all of which have their 
Own factories except eight, the latter having their cane 
gronnd and manufactured at adjoining factories. Hawaiian 
sugar is all exported in the raw state with the exception 
of the output of one factory. In this fartory granulated 
and powdered white sugars only are manufactured, and 
shipped to Han Francisco, if,s output being about 20,0tK) 
short tons pt^r annum. 

It is estimated that the area from which the 1905 crop 
was taken was about 110.000 acres, and that the area 
now under cultivation, from which the 1906 and HiOV 
crops are to be harvested, is about double that m extent. 

Enolish Patent, 

Mafi»ecuUe, or impure /tuyar .‘iolutions , Pkuush 

for purifying . .1. Wetter, London. From M. ! 

Wcincich. Yonkers, N.Y., IkS.A. Eng. Pat. ll,H3K. 
June 0, 1905. 

She Addition of June 9, lt)05, to Fr. Pat. 325.882 of 1902; 
this J., 1906, 1182— T. F. B. 
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{Continued from •jMge 604 ) 

Biarch ; The conifdete conversion into inalitme of the dextrin s 

rettuUing from the saceharificalton of . A. Fernlmch 

and J. Wolff. Comptes rend., 1906, 142, 121f>— 1218. 

CoNJnKMiNG the observation of Maquenne and Koux (this 
J., 1906, 601) that exeeptionally high yields of maltose 
can be obtained in the conversion of starch paste bv malt 
extraot if the medium bo nearly neutralised by acid, the 
authors point out that the addition of acid is by iui means 
a necessary condition for obtaining these high yields. 
The production of maltose tends to proceed to just as 
high a limit if no addition be mafic, jirovided suffioient 
time be allowed. Nevertheless a partial neutralisation 
of the natural alkalinity has a stimulating influenee on the 
activity of the diastase ; this inOucnce can be brought 
into play even when the saccharification of the starch lias 
proceeded to a fairly advanced stage ; it is therefore 
unneoessarv to assuiiu* that the breakdown of th<' starch 
follows a different path in the ease of the stimulated <lias- 
taSe. In a series of experiments on the conversion of the 
same starch by malt extract, at 5(F C, (a) partially neutra- 
lised and (6) without any addition of acid, the yields of 
maltose calculateil on the original starch amounted, after 
94 hours, in the laae of (a) t-o 103*8 jier cent., and in that 
of (6) to 100*7 tier cent. 'The conversion of starch by 
diasttuie into maltose tonds to attain the theoretical limit 
with sutHoient time, 'riie slackening observed in the 
later stages is not. dm' to the failure of the iliastase, but to 
the increasing dilution of the liydrolysable matter. If 
the residual dextrin Isi separated from the highly sacchari- 
fied liquid by prempitation with alcohol, its aqueous 
Solutions are still susceptible to saccharification bv malt 
extract. If any dextrin wliich is not convertible into 
maltose exists, it must, represent only an infinitesimal 
fraction of the original starch. — J. F. B. 

Diastaiic content ; Difference in , between malts from 

largc-corned hirltys and those from snwU-cormd 
barleys. G. EUrodt. Z, Spiritusind., 1906, 26, 209— 210. 
Two barleys having the following characters: — 



Largo corn 
barley. | 

Small corn 
barley. 

1 

Water, pet 

Kltiqaso In dry •ubstano% per cent. 

Weight per neetelltre (kffos.) 

„ 1600 ecms (gTSii ) . . . 
Cbsrtnlnstive eapadty ^ : 

i 14*32 
2*068 
67*0 

44*0 

00 

] 

13*64 

1*062 
; 61*7 

20*6 
! 87 

!____ 
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ware inyestiiMted to asoertain which would give the most 
suitable malt for distillery purposes. It was found that, 
with the large-cnmed sample, the diastatic unit cost 
double as much as with the other. Barleys with low 
1000‘Oorn and hectolitre weights, and high albumin - 
contents are hence to be regarded as distillery barleys, 
whilst those with high 1000- com and hectolitre weights, 
and low albumin-contents are most suitable for brewing 
maltB.~T. H. P. 

Acetic bacterium ; Morphological-biological investigation 

of a new . F. Fuhrmann. Z. ges. Brauw., 1906, 

29, 376. 

Thb author describes a bacterium, named by him Aceio- 
bacler plicotum, which was isolatod from wine in cask, 
and which converts ethyl alcohol into acetic acid. The 
infection of the wine with this organism takes place in the 
press, the grapes on the vine being quite free from it. 
Acetchacter plicahm. forms rods 1*4 — 1*6 in length, and 

I 0*4 — 0*6 p in breadth. When the bacterium is grown on 
gelatin, no peptonisation of the medium occurs, even after 
a week’s growth of the organism On wine- or meat- 
exiraet-gelatin the bacterium forms an adhesive, whitish- 
yellow growth with folds running across the inoculation 
streak. A similar but more slimy growth is obtained on 
beer-gelatin, and, in this case, a reddish colour anpears 
after some time. In presence of alctdiol, no acid is mrined 
in neutral gelatin media. The f)ptiimini temperature is 
28'’— 30^’ (I, but in wine or lH>er containing a large pro- 
TKirtion of alcohol ilu> bacriTinm grows licst at about 
25“ (1. Tbe membrane formed gives with iodine neither 
a blue coloration nor the ceUnh>se reai tion. At tempera- 
tures lying la^twi'en about 22^^ and 25° C., the organism 
can l>e grown in wine eontaining 11 jn'r cent., or in beer 
(jontaining 0*5 per cent, of aleohol by weight. — T. H. P. 

Proteolytic enzymes ; Detection of . C. Fermi. 

Ontralbl. Bakt. Abtli. 11., 16, 176 — 191 ; Z, Hpintus. 
ind., 1906, 29, 221—222. 

PuoTKOLYTic enzymcH cannot always be detected by their 
action on fibrin, but the liquefaction of gelatin under 
antiseptic conditions affords a very reliable and sensitive 
tost for their presence. The process ran be applied in 
various ways, but the following method with .solid gelatin 
IB perhaps the best. The (umrentratiou of the gelatin 
solution may vary from 1 to 10 fier cent, according to 
the tomjierature to be employed. To this solution 0*6 
per cent, of jihenol is added, and sufficient alkali or acid 
to create the rsondition of the medium which may be 
desired. One e.c. of gelatin solution is placed in each 
test-tube, these being preserved in a moist condition by 
storing them with their mouths downwards in a vessel 
of water. The liquid to Iw' tosted (0*5 — I e.c ) mixed 
with a little phenol or thymol is placed in the tube with 
the gelatin, and the extent of lirjuefaetioii is noted from 
time to time. The, readiness witli whic*h the gelatin is 
liquefied varies inversely as its eonoentratiou. The 
differences in liijuefactive eajiacity are greater with neutral 
gelatin than with alkaline gelatin ; they are also greater 
at 14'’ C. than at 20"' C. The sensitiveness of the test 
<’an be irnTeased by iiKTeasing the siirfarse of contact by 
the addition of some inert insoluble substance such as 

t iowdered charcoal. 'Phe rate ot liquefaction is imTeased 
>y providing for the draining away of the liquefied pro- 
duets. The detection of proteolvtu- eiiKymes in solid 
aiiirnai or vegetable tissues can l>e effected by plaoing 
fragments of the substame, jireviously storilisM by 
phenol solution, on the snrfaei* of gelatin plates kept in a 
moist chainlM'v. Proteolytic en'/.ym<w can be absorbed 
from dilute solutions by pieoes of fibrin, which can then 
1)0 tested on the gelatin plates. Another method of 
detecting the enzymes consists in adding increasing 
quantities of the solution to a series of gelatin tubes, 
keemng these at a temperature of 30° C. for several da^s, 
cooling to a definite point, and noting the gelatinising 
{lower. In some cases, however, the mgh temperature 
is injurious to the enzyme. Or else, the quantity of tlhe 
eoayme solution may be kept constant, and increasing 
qxMuatitiee of gelalin may be added. The solid produoto 
ehtsined by the action of dilate alkalis eu or blood 
albumin xnay be used instead of gelatin. I^y possess 
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the adyftnUge of remaining solid at temporaturea aboTO 
3(f Cm btlt these bodies are not so senaitiye to the action 
of proteolytic enxymee as gelatin. (See also Sohidrowit*, 
this Jm 1903, 958 ; and 1904, 498.)-~J. F. B. 

PefOTydaM >4 as evxymes with specific activities. A. Bach. 
Ber., 1900, 89 , 212fl--^212». 

The enzyme tyrosinase, discovered by Bertrand, has the 
sjieoific property of converting tyrosine into a black- 
coloured oxidation product, whilst it possesses no oxidis- 
ing action on phenols or aromatic amines. On the other 
hand, the ordinary oxydases are entirely without action 
on t3nrosine. According to the author's view the oxydases 
are made up of two complementary enzymes — the |w- 
oxydases which “ activify ’ {wroxides, and the oxygenases 
which produce i^roxides. The poroxydases are very 
stable enzymes, whilst the oxygenases are very rapidly 
destroyed by keeping; in the absence f)f oxygenases, 
however, the active sysbim can Iw re-constitutetl y>y the 
addition of hydrogen {SMOxidt' to the isiroxydases. The 
author has applied this rule in the ease of tyrosinase in 
the following manner;— An extract containing tyrosinase 
was prepared from potatoes ; on the addition of alcohol 
to the extraet a preeipitate was obtained the solution of 
which, although still slightly active towards tyr^ine, 
possessed only a fraction of tlie activity of the original 
extract. This loss of activity, according to the author’s 
views, sliould be due ,to the partial destruction of the 
oxygenastt portion of the system. This was proved to bo 
the case, since on the addition of hydrogen peroxide the 
solution of the alcoholic precipitate acquired all the 
activity of the original tyrosinase extraid. Consequently, 
the sjMJcific action of tyrosinase is due to the sptseinc 
nature of its peroxydase portion. The author quotes 
certain experiments by Palladin which tend to show 
that the enzymes which bring about respiratory oxida- 
tions are oxydases of the same order as the above, ».c., 
mixed system^ of peroxydases and complementary 
oxygenases. Tt was found that leaves which had ceased 
to respire in presence of air, owing presumably to the 
destruction of their store of oxygenase, could be made to 
resume their respiratory processes in a very intense degree 
when hydrogen jicroxido was added. —J. F. B. 

Acetoric ; A new wriemfx; tvhich produces . L. 

Bri^'aiidat. Comptes rend,, 1906, 142 , 1280—1282, 
author has obtained from the water supplied to 
Saigon (Cochin China) an aerobic organism which grows 
at all temperatures between 30° and 37° C. On peptonised 
gelatin the cultures are violet, and on potatfjes almost 
black, but no pigment is formed in the absence of {leptono 
or air. The most important property of the organism 
is that it. pnaluces acetone in [peptone Moluiions, the 
yield l)eing increased hy tlie presence of sugar, and if the 
medium be kept neutral by the addition of calcium 
carbonat^e. Besides liquefying gelatin, the organism 
reduces nitrates, and coagulates milk. From 10 litres of 
culture the author has obtained 7 *8 grms. of acetone. 
He proposes to call the microbe Bacillus inolarius 
aceUmicus. — W. P. S. 


Colour of wort and hter ; Dcierminaiion of the — -, with 
N/IO and A/ 100 iodine solutions. J. Brand and 
J. Jais. Z. g«B. Brauw., 1906, 29, 337 — 339. 


The N/10 iodine solution adopted at the Berlin Congress 
of 1903 as the colorimetric standard for malt worts is not 
suitable for dark beers of the Bavarian type, because 
iodine solutions, at the high concentrations necessary 
for matching the colour intensity of dark beers, have a 
considerably redder shade than the Ix^er, which renders 
accurate comparison impossible. For this reason it has 
always been necessary to dilute such beers before their 
colour can be determined on the iodine scale. It is, 
however, possible to reproduce directly the colour of any 
dark beer by enmloying the mixture of cool -tar dyestufis 
prescribed by Brand (this X, 1899, 936), whereby a 
standard equal in colour intensity to N/10 iodine, and 
equivalent m shade at all oonoentrations to the colouring 
mottM of boeri con be prepared. Thii eolntkin ii more 
N/)10 Mm and fepmoied as * enbiti^ 
m it warth WlSrSe Kf/W lodtea 


solution, adopted at the Vienna Congreee of 1808, was la 
vogue, deepest oolonr on the scale, vix., 100” 100 o.e. 
of ipater-f 100 o.o. of N/lOO iodine, was not dork eiaiough 
for undiluted Bavarian beers. The authors were com- 
pelled to create an outside scale, representiim from 10(f 
to 200° on this standard, by calling the N/lOO iodine 
solution, or its equivalent in dyestuff, 200°, so that a 
colour of 190°, for example, would be 190 c.o. of N/lOO 
iodine 4- 10 c.c. of water. 

Hanow (this J.. 1903, 1205, and 19(H, 380) has given 
tables for calculating the colour values of the obsolete 
N/lOO scale to their equivalents on the N/10 scale now in 
use. His principal object was to allow for the fact that 
on the old <!oloiir scale the jierccntage of extract entered 
into the result, whereas on the present, scale the colour 
IS expressed regardless of the extract. The authors 
jM>mt out that Hanow's tables arc founded on an incorrect 
basis, since he has disregarded the fact that a N/10 
iodine solutiim <‘ontains leas water than its equivalent of 
N/ltK> solution. Fi»r example, a colour of 3° on the new 
scale, which wj»uld corresjiond to 100 c.e. of water •4-3 c.o. 
of N/10 iodine, would, according to Hanow, be equivalent 
to a colour of 30' on the old scale, which, however, would 
consist of Hk) c.e. of water H- 30 c.c. of N/lOO iodine, 
'Phe authors give tables of corrected equivalent. — J. F. B, 

I'east. : Production of sidphureUed hydrogen by « 

H. Sidiaiuler. Jahresber. Ver. angew. Boi., 1904, 2 ; 

Woch. f. Brau., 1906, 28, 285-286. 

The author conducted fermentations with imr© cultures 
of wine yeasts in frmt and grajs^ musts, in ae-alcoholised 
wines with the addition of sugar, and in artificial nutrient 
media. Strips of filter paper steeped in a mixture pf 
capper sulphate and lead acetate were placed in the neoka 
of the Haska. .All the races of yeast tested gave a greater 
or less browning of the test pajiers ; as a rule the nighly 
attenuating yeasts showed less than the weakly attenuat- 
ing varieties, but a few exceptions were noted. The re- 
action w'os stronger in the case of cider musts than in 
l-liaf. of wine musts. Thi^ production of sulphuretted 
hydrogen was stimulated hy higher temperatures and 
strong aijration. The mycoderma yeasts gave a very 
strong reaction. The presence of free sulphur is not on 
essential condition for the production of sulphuretted 
hydrogen. 'J'he formation of sulphuretted hydrogen 
de|H*nd8 to some extent on the nature of the nitrogenous 
nutrients ; e.g., asparagine is favourable to the formation 
of the gas, leucine is the reverse, the presence of ultra- 
marine in the sugar has to be taken into account, albumin 
increases the production, pej>tono has a slight influeaoe, 
gelatin I’auses a strong evolution, isinglass yields no 
reaction. When the sulphates of potassium, sodium, 
ammonium, magnesium, and lime were added to the 
liquids, lawe quantities of sulphuretted hydrogen were 
evolved. The reduction of siuphates was very active 
111 the case of mycoderma yeasts and Oidium lofitit ; 
mould fungi had not the |K)wer of reducing sulphato*. 
The addition of powderetl sulphur always increased tlm 
formation of sulphuretted hydrogen, but its inffueow 
was mitigated by the simultaneous addition of albumin 
or peptone, whieh, hy providing excess of nutrition, 
liiverted the activity of the yeast in another direction. 
The addition of dead yeast hod a similar effect to that of 
free sulphur. When the sulphur- bearing constituents 
were added to the musts during fermentation, their effeiot 
was much more powerful than when they were present 
at the start. Dilution of the must with water increased 
the production of sulphuretted hydrogen. In many 
cases the browning of the test papers was doubtless caused 
by organic sulphur compounds such as mercaptons. 
The production of sulphuretted hydrogen by the yeast 
IS not a simple result of the reducing power or decom- 
position of the yeast, but rather an essential fftctor in the 
vital metabolism, part of the sulphur compounds so pro- 
duced being doubtless utilised in the synthesis of albumin 
in the new cells.— J. F. B. 

Fruit and grape unnes ; Formation of tulphiufett^ 

hydrogen in . Ostsrwalder. luondw. J^hrb. 

S<diw«is., 1902, 498—504 j ^ooh. ,f, Br^th, 

XxB pfod^iotion of It^ydroiiw ha wiiw 
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been attributed either to the presence of free mdphur, 
derived from the fumigation of the canks, or from the 
powder employed for the protection of the vinen aj^ainst 
mildew, or else to the putrefaction of the yeast Hculinient 
in the casks. The author made some exjierimentH on the 
fermentation of i)ear juice in bottles, botiio of the sarnplos 
being fermented by their own yeasts, whilst others were 
pitched with pure eulturos of various Swiss frinl-must 
yeasts, with or without previous sterilisation. When 
the bottles were op<med after three months, sonu' of t hem 
gave a distinct smell of sulphuretted hydrogen, altliough 
no free sulphur could have been present, and no putre- 
faction of tiie yeast was observed. 'I’bo vari«5ii(;s of yeast 
used in the samples which smelt were pure cultun's of 
“ Kgnach ” and “ Hut'/enwyl ” yeasts, aud a iiuxiid 
culture of wild yeast with cultivated “ Wadens\\j*it ” 
yeast. F. U. 

H'pirita ; DeMnmmttion of higher alr-ohots in . //• 

P. Scliidrowit?. and F. Kaye. Analyst, IlMMi, 31, 
181~--101 (See also this ,1., 1005, 753.) ‘ 

After testing the degree tif aetuiraey of the Allc.n- 
Marquardt process on solutions to which known quantities 
of amyl alcohol had been added, the authors conclude that 
the results of the oxidation are accurate with a boiling 
period of eight hours in the case of spirits containing u]) 
to 0*15 per cent, of higher abrnhol, which is rarely excii eded 
in commercial samples. When the quantity of liigher 
alcohol is between 0-15 and 0*2 }>er cent., fair results 
©an be obtained by extending tlie time of boiling with 
the chromic mixture to 10 hours, and quantities up to 
0*36 per cent, can be dealt with by boiling for 12 hours. 
But the authors do not recommend boiling for more than 
eight hours, and when the result so obtained is as higli 
08 0*14 per cent., it is better to repeat the experiment 
after diluting the spirit. The authors show that the 
“ mineral acid,” preauinablv hydrociilorni acid, which 
is reputed to he formed in tfie course of the oxiiiation is 
really the organic acid, which reacts t-o a slight exteul as 
an acid towards Methyl Orange. I'bis reaction of the 
organic acid can be prevented by iwldmg some non- 
electrolyte, such as alcohol or acetone, to the liquid to 
be titrated. The result of the preliminary titration for 
“ mineral acid ” in the Allen- Marquardt procoss may be 
neglected when the figure obtained does not exceed 
one-tonth of the total. 

Lastly, the aAthors have Uvsted the culoriinetne (sul- 
phurio acid) process, but have <!ome to the eom-lusion 
that it is useless. The results vary aiieoriling to the 
particular higher alcohol selected as the colorimetric 
standard, and to the purity of that alcohol. Certain 
Impurities also are present in the couimereial spirits to 
a variable extent which intensify the colorations, and 
which ore not removed in the operation of eliminating 
aldehydes. 8o far os this last operation is concerned 
the authors find that Hewitt’s reagent, calcium ])henyl- 1 
hydrazine-p-sulphonate, is the only agent which eliminates 
the aldehydes effectively .T. F. B. 

Ytsaat i Tha diaiwanl of waste . P. Sohidrowit/, and I 

F. Kaye. j. Inst Brewing, 1900, 12, 450— 4(>3. 

The authors have experimented with two ]»rocesses of 
dealing with the waste yeast from breweries («) by 
destructive distillation ; (5) by dinict coiivofNion lofo a dry 
manure. 

By the dtwtruotivo distillation of yeast four main pio- 
ductfi ore obtained, an a^iueons liquor containing 

chiefly ammonia, a fairly thick tar, a large volume of gas, 
and a species of coke. The yields of the diffenmt prcxlncts 
very according to the manner of heating ; when the yield 
of liquor is low, that of the tar is high, an<i tncr versa. 'Pho 
results from washed yeast are inferior t;o those from un- 
waslied yeast. On the large scale a gas rtitorl is better 
then a still. A sample batch of roughly dried yeast, 
distilled on the large scale, yielded : liquor, 25 per oent. ; 
tar, 7-6 per cent ; and ooite, 48*8 per cent., calculated 
on the y«aiit dry-tubstanoe. The Hq,uor contained fl per 
oent of ammonia. The tar resemmes bone-tar, but is 
nrobably auperior ; the samite obtained above yielded 
4*8 par omu of ammonia distilled again* and a 
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residue resembling stearin* pitch. The gases are com* 
biistiblc, and can be used for heating the retorts ; they 
contain a large proportion of ammonia, 10 lb. per ton of 
dry yeast in the above case, which can bo removed by 
washing. The total quantity of ammonia in the above 
products amounted to 68 lb. per ton of dry yeast. The 
<!oke contains important quantities of nitrogen, phos- 
}»hates, and potasK. 

I 1'h« exporimentH in connection with the direct conver- 
I sion of waste yeast into manure were carried out with 
I .1. L. Baker’s process (Eng. Pat. 7921, 1903; this J., 1904, 

1 3331. ac<‘or<ling to which the drying, which is the most 
I diflieult problem in dealing with waste yeast, is facilitated 
j by treating the yeast with a small quantity of sulphurie 
I acid, and partially neutralising the acid by the atldition 
I of (dialU. The mass liecomes porous and bulky, after whieli 
I it is easily dried in open pans, and ground. One hundred 
tons of pressed yeast yield about 30 tons of iiroiluct, 

. containing 8 to 9 per cent, of ammonia, 
i The authors give estimates of manufacturing costs 
1 and profits, and of the available Hupplies of waste yeast 
I in various districts. They point out that, without the 
I <;o-operation of brewers, no process of dealing with yeast 
j is possible. -J. F. B. 

I En(ii.isu Patkjst. 

Brewing ; Process of and apfdiances therefor 

{Boiling and aerating wort]. C. F. Hyde, MarniheHtcr. 
F.ng. Pat. 10,783, May 23, 1905. 

A DOME-SHAPED division is placed in the copper boiler 
at such distance from the bottom as will allow sufficient 
space below it to aoeommodate tlie (juantity of wort to 
be treatiid. In the centre of the* douu? is a Ht ulfiiig-box 
and gland through which a vortical ))ipe passes. This 
pipe may bo raised or lowered, and has a number of holes 
near its lower end. When it is desired to lioil the wort 
under pressure, the i>ipe is lowered until the holes are 
under the surface of the wort. As soon as tiie wort bods, 
the pressure generated forces a (|iiaritity of the liquid up the 
pipe, at the too of which is a cowl or shield so placed that 
the liquid is ueHeeted downwards on to the top of the 
dome. When a certain volunii' has collected there, a 
valve is automatically ommed, ami the liquid returmai 
to the boiler. If it b(» desired to boil the wort at tlu' 
ordinary pressure, the pipe is raised until tlie holes are 
above the gland, and the wort simply hods over on to the 
top of the dome, and returns through the valve. A 
manhole is provided in the dome for (leaning the boiler, 
<S:c. — W. P. K. 

United States Patents, 

StUt. .r. J. Brennan, Assignor to T. J. Hines, 
Louisville. Ky. U.S. Pat. 822,573, June 5, 1900. 



IPM^^ioDating column of the Btill consists of » tube 
diviaed into aeparat© chambers* 8, by perforated plates, SL 
The ohambera* 3* oommimioate with one another by the 

“S^^y******?- *• *'’*»» ^ ««rt *w*y 

obugiuly h ihowit 7i to iooiEtoto ttio ditoluago of mij 
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•did mutter that may •oornnufato in the pipes. The 
PV«rllQV*pipes> 4, are sealed at their lower ends by the 
jiemispherioal oups, 9, each of which haa an inclined aide, 
opjKMiite the oblique opening, 7, so that the rush of 
liquidf from the pipe, 4, may easily wash any solids over 
the side of the cup.— W. H. C. 

Febnck Patknt. 

Bthtrml oils conktined in flowers and especially in hops ; 

Process of obtaining the . L. Nathan. Fr. Pat, 

362,252, Jan. 8, 1906. Under Int. Conv.. Jan. 19, 
1905. 

Sbb Eng. Pat. 519 of 1906 ; this J., 1906. 603.— T. F. B. 

XVm.--FOODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(Continued from page 605.) 

(j.)_P()OOS. 

Flour ; Method for examining blenched - - . H. H. 

Shaw. J. .\nu5r. Ulieni. Soc., 1906, 28, 687 - 6HK. 

Tub natural or “ agoing ” process for bleaching flour is 
rapidly l>omg sujjorsodcd in American niills }>y artificial 
methods, amongst which may bo montionod the electric 
flaming'dischargo procoss, the clectrn-chomical process, 
the p\iroly chemical proccHs, and the “ oxothormio ” 
process. Iti all tho processes on the market the higher 
oxides of nitrogen play a part, and the proposed motiwMl 
of examination depends on the detection of derivatives 
of these bodies. About 1 kilo, of flour is boiled for four hours 
with 95 per cent, alcohol under a reflux condenser. 1’he 
mixtiu^e is cooled and filtered, and the Hour is washed 
once with alcohol. The extract and washings arc eva]fK>- 
rated lU’arly to dryness, and the residue is extracted with 
a mixture of equal parts of alcohol and ether. This 
extract is filtoretl, and evaporated to a syrup in a 4“inch 
porcelain dish. The syrupy mass is then caused to Bjiread 
itself in a film over tho inside of the dish, and a drop of a 
solution of diplienylamino in sulphuric acid is allowed to 
trail over the film. In each authontio case of artificial 
bleaching the drop of reagent used in tho above manner 
loft a blue path, whereas no coloration was |xirceptihle j 
iu cases of unlileached flour. — .1. F. B. j 

Miik ; Ahsorptioji of odorous matters by — . F. Bordas I 
and Toutplam. Comptes rend., 1906, 142, 1204 — i 
1205. I 

It is a well-known fac't that milk absorbs traces of | 
odorous matters present in tho air with extreme facility, I 
In studying this plwmomenon tho authors selected 
formaldohytTe as tho volatile body. 'Phoy found that 
when milk was exposed for only one minufe <o an atmo- 
sphere containing formaldehyde, appreciable quantities i 
of that body were absorbed. Further, the presence of 
formaldehyde could ho detected m the milk aft-er a few 
rainutos’ exixisure, when the atmosphere contained only j 
1 part of formaldehyde lOO.OCK). The raiiidity of , 
absorption aptiears to be greater tho fresher tlie milk ; 
it is so great tnat milk might be used as an ahsorhent for 
tho detection of traces of formaldehyde in the air. If milk 
be placed in glass vessels which have contained solutions 
of formaldehyde, but which have subsequently been 
thoroughly rinj^, the aldehyde can afterwards he detected 
in the milk.— 'J. F. B. 

Flours ; Detection of rice in wheat . G. Gostine. 

XXIIL, page 656. 

Flavouring-extracts ; Standards for . Chem. and 

Drug., June 23. 1906. [T.R.J 
A COMMITTBB of the Association of Official Agricultural 
Chemists cf the United States and the Inter-state Food 
Commission which was entrusted with the duty of report- 
ing on standards for various foods, has issued a rejiort in 
wMoh the foUowing ate recommended as the strenqths 
of fiavouring-extraots. llie ^finltion of flavouring- 
«3(tnM9t1s givon ao “ a lolutton in ethyl alcohol of proper 
itoength of the sapid and odorous pri^ples derived from 


{ an aromatic plant, or parts of the plant, with or wi^ljo^ 
its colouring* matter, and conforming in name to the 
i used in its preparation.” The stiengths given are psar- 
I oentages by volume. 

' Almond Extract,---! per cent, of oil of bitter slmow 
I derived from the seeds of the bitter almond, aprioot, or 
I {leaoh. 

! Anise Extract. — 3 per cent, of oil of anise from anise* 

! ederu-seed Extract.— 0‘Z per cent, of oil of celery *8eed. 

! (■aaata Extract. — 2 per cent, of oil of cassia, free from 
I lead, and containing not less than 75 per cent, of oinnamio 
' aldehyde. 

I Cinnamon extract. -I per cent, of oil of cinnamon. 

obtained from the hark ot Ceylon cinnamon, and contain* 

I ing not less than 65 per cent, of oinnamio aldehyde and 
! 19 per cent, of eugenol. 

1 Clove Extract. ~2 ptir cent, of oil of cloves. 

(Unger /?a<rocf. -—Ckmtaining in 100 c.c. the alcohol* 
soluble matter from 20 grins, of ginger. 

Lemon -Prepared from oil of lemon, lemon* 

I peel, or both ; contains 5 per cent, of oil of lemon, 

‘ Terpeneless Extract of Letnon. — Prepared by s hak ing oil 
of lemon with dilute alcohol ; contains 0*2 per cent, by 
weight of citral deriveil from the oil of lemon. 

Nutmeg Extract. — 2 jier cent, of oil of nutmeg. 

Orange Extract.— PtopMod from oil of orange, orange- 
peel, or both ; contHins 5 per cent, of oil of orange. 
Peppermint Extract. — 3 per cent, of oil of peppermint. 
Hose. Extract. — I*repanHi from otto of roses with or 
without red-rose petals ; contains 0*4 j.ier cent, of otto 
of roses. 

Savory Extract. 0*35 per cent, of oil of savory, 
Spearmint Extract. —3 per cent, of oil of spearmint. 
Star-anise Extract, - 3 per cent, of oil of star-anise. 
Sweet Basil Extract. - O'! t»cr cent, of oil of sweet basil* 
Stvcci Marjoram Extract. — 1 per cent, of oil of msff* 
joram. 

Thyme Extract. —0*2 jusr cent, of oil of thyme. 

Tonka Extract. -From tonka-bean, with or without 
sugar or glycerin ; contains 0*1 jier cent, by weight of 
coumarin with a corresi>onding proportion of the other 
soluble matters. 

Vanilla Extract. — From vanilla-l»ean, with or without 
sugar or glycerin ; oontains in 100 c.c. the soluble matters 
from lOgrniH. of vanilla- bean. 

Wintcryreen Extr act. —Oontaim 3 per cent, of oil of 
wintergroon. 

English Patbnt. 

Baking powder ; Manufacture of a . L. Weil, Stras* 

burg, Germany. Eug. Pat. 16,667, July 31, 1906. 

Taktajuo acid is mixed with about one-tenth of its weight 
of paraffin or other solid hydrocarbon, and warmed in 
order that the paraffin shall form a coating over the tartaric 
acid crystals. 1'ho mixture is then stirred until cold, and 
mixed with suitable ijuantities of sodium hydrogen 
i'ai’honate and starch to produce the baking powder 
claimed. Tho purpose of the paraffin is to retard tho 
action of the acid. — W. P. 8. 

Frisnoh Patbnts. 

6’oroa substitutes ; Process of manufacturing . J. 

Meinl. First Addition, dated Deo. 9, 1905, to Fr. Pat. 
316,861, Dec. 13, 1901 (this J., 1902, 1844). 

Ritoar and other ingredients are added to tho cocoa and 
malt preparation described in the original spooifleation, 
in order to form a chocolate. The product is not depriyed 
of its excess of fat. — W. P. S. 

Milk; Process and apparatus for tlte concentration and 

preservation of , C. Joanne and E. Borde. Fr, 

Pat. 362,248, Jan. 8, 1906. 

The milk is heated to a temperature not exceeding 7(P C,, 
and is concentrated by the passage of a current of hot 
dry air over its surfaoe, the temperature of the air beiiig 
not more than 5(P 0. ThO concentrated milk is placed in 
bottles, and sealed under vacuum at a temperatme ^ 
40* C. Thebottiedxmlkissterifliwdbyheatingit 
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td\y on *U«trnate dmyn to W C., boiag kept at 3^ C. on 
other days. The apparatus for concentration <?onKi«t8 
of a dioi>i»d cylinder in Which the railk is placed and heated ; 
a series of discs mounted on a rotary shaft is placed in the 
cylinder, so that when the shaft is revolved, the milk is 
carried round on the discs in a thin layer which is exposed 
to the current of hot dry air which enters at one end of 
the cylinder, whilst the saturated air escaTies at the other 
end.--J. F. B. 

Fruit ; Procesa of prefxiring conceyUrated fuicvn and 

extrwta of . 0. Volz. Fr. Pat. 302,247, Jan. K. 

1900. Under Int. Conv., Jan. 10, 1905. 

Bna Eng. Pat. 012 of 1905 ; this J., lUOti. 332. T. F. B. 

(BO—SANII’ATION ; WATER PURIFICATION. 
Knolish Patbnts. 

Towna' rtfuat : ApfnnatUH for forcing and promoting 

the coftdmafion of in dtatrurior fttrnnct-M. F. 

Aslatt, Southampton. Eng. i^nt. 10,204, Aug. 9 . 190.5. 
Tkib invention deals with the application of comprrHsetl 
air highly charged with water to a closed space or ash- pi < i 
below the furnace grates. For this purpow the inicclor I 
descriM in Eng. Pat. 10,203 of 1005 is mounted on the | 
front wall or plate of the ash-pit. It consists of a jicr- 
forated eonioa! nozzle, through which air is forec«l by au * 
air-compressing engine ; within this nozzle <,hcr<‘ is a ! 
water pipe having a jHirforated nozzle comiddent wdh , 
the exit end of the air nozzle. 'I’hc water is rlrawn u(> 
this ni])e, and broken np into a very tine spray by the ■ 
air-blast. Over the comtiined air and water no/zie.s la 
fitted a screw-cap device to regulate the air and watt'r ! 
blast, and around the whole is placed an air indmdion > 
funnel The water supply may also be rtigulaOsl by a 
tap fitted on the water pi|>e. The air and water blast ; 
Msses from the ash-pit upwards through the grate and ' 
burning refuse, and aiicelcrates the combustion of the ! 
latter.— W. P, 8. 

JHatming water hy the multi ide -effect ayatem, and apint- \ 
ratus therefor, W. Clark, L<mdori. From American I 
Water Purifying Co., Philadelphia, U.8.A. Eng. J*at 
1H.177, Aug. 8. 1905. 

SxijFr. Pat. 350,702 of 1905 ; tliis J., 1905, 1319.- T. F. B. 
FHENrur Patent. 

Carhon dioxide in the atmosphere of rooms, A*c. : Appa- 
rfUua for the deUrmimiiion of - , and for other 
mirpoeea. A. A. f^nd A. Pecoul. Fr. Pat. 302 199 
Jan. 0. 1900. AXlll, page 055. i 

<1 HUMAN Patent. 

lAme-mturaiion apparatus for ivater- purifying instaUa- \ 
F. Eichenauer. (hr. Pat. 104,713, Mav 25 
1904. * 



Thb air evolved from the incoming water ooUeote in the 
upper part, /, of the saturator, and is then fucked in 
through perforations, g, by the water flowing down the 
inlet pipe, d, ^d is utilisl^ for agitating the mixture of 
lime ana water in the lower part of the eaturator. — A. 1 ^ 

XK.- PAPES, PASTEBOARD, Etc. 

{CorUinued from page 606.) 

(JeUuloae ; Note on the constitution of . A. Q. Oieen 

and A. G. Perkin. Chem. 8oo. Trans., 1906, 89, 811—813. 
Ihe chief objection to the constitutional formula for 
cellulose proposed by Green (this J., 1904, 382), 
CH(OH).CH — CH(OH) 

lies in the foot it contains only three hydroxyl groups, 
and Khoiild therefore only yield a triacetyl derivative on 
complete acetylation, whereas it has been generally 
accepted hitherto that the highest product of the acetyla- 
tion of cellulose (without concomitant hydration) is a 
let ra- acetyl derivative. The authors have now deter- 
mined by three different rnethoris llu^ nuinher of aootyl 
groups in this Bup|><.>scd tetra-acetyl com|Niuiid, prepared 
m the usual manner from ci'lliilose regenerated from the 
xanthate (see (Voss, Bevan, and Beadle, Chem. Hoc. 
Irans., 1895, 67 , 447). The results show clearly that 
the product I'ontaiim only three acetyl groups. It is 
fKnntisi out that the formula given above is only intended 
to represent (‘ellnloKC in its .simplest or un polymerised 
form, as. for instance, in an ainmoniacal cupnc solution. 
Hie eelluioNc of fibres may consist of a number of these 
Pq <*omplexes united together by means of their oxygen 
a.toins, or, as is more probable, of a phytucal aggregate of 
molecules of cellulose of the constitution given.— A. 8. 

(-opper-alkali’cdlidoac. W. Normann. Chem.-Zeit., 1906, 
30. 584-585. 

Linkmeysh’s jirocess for the manufacture of artificial 
silk dejiends on the coagulation of a ouprammoniuni 
solution of cellulose by a solution of caustic soda. The 
coagulated tiiread, instead of becoming milky white as 
is the case when an acid coagulating bath is used, remains 
blue and perfectly transparent. This is due to the forma- 
tion of a copper olkalicellulose, by the displacement of 
ammonia by siaia in thci cellulose compound. Cupric 
hydroxide dissolves to a slight extent in concentrated 
soda lye giving a blue solution. If cotton be immersed 
in this solution the ordinary pheuonicna of moroerisation 
are observed, but at the same time the fibre is coloured 
deep blue, and the liquid is liccolorised. By repeatedly 
renewing the oop|K>r solution a saturation point is reached 
at which the cellulose ceases t-o absorb more copper. 
The compound can then be washed without dissociation 
by moans of soda lye of a certain strength, and aDai 5 r 8 is 
shows a ratio of cellulose to copper in the saturated com- 
pound corresponding to the formula CigHsoOio-CuO, or 
23*15 })er cent, oi copper oxide. Tno copper-alkaH- 
cellulose compound is dissmualed by water, pale blue 
copper hydroxide lieing precipitated in the thread. 
The preeijutatiou iff a cujiramrnonium solution of cellulose 
by substitution of the alkali requires a certain concentra- 
tion of the soda lye ; conversely the soda in the ooaguium 
can Iw displaced if a large excess of concentrated ammonia 
lie employed, and the soluble ammonium compound is 
regenerated. ConwMiuently copjsir-alkalioellulose can be 
produced in Holutions rich in copper by adding sufficient 
caustic soda lye to a solution of ouprammomum. The 
threads of artificial silk coagulated in a caustic soda bath, 
and washed in soda lye are deep blue in colour ; the 
copper is immediately removed by dilute adds, imd the 
decolorised threads retain their peirfeot transpacen^, 

KNoiJaH Patents. 

Paper 5 Manufacture id , ^ the web machine, C. K* 


tat bwv.. im' ’ ~ 

SaalTr. I’M. 388 .a 99 i 1806 i tbi* J., A 
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iht . 11 Rrfort. Stranpitc, 0«rmftny, 

Eng. PaI 5651« Miuroh 1906. Under Int. Conr., 
March 20, 1909. 

8si Ft. Pat. 392,824 of 1905 ; this J.. 1905, 984.— T. P. B. 
Unitid 8tat*s Patent. 

CdhUoat [Cotton aeed J. S. Cochran, Philadelphia, 

Pa., Aasinior to F. Taylor, Wilmington, Del U.S. 
Pat. 822,430, June 5, im. 

A MECHANiOAX^ wooesR iH specified for recovering the 
imt of the hull of the cotton seed in a pure and unchanged 
condition after all the staple fibre and lint have been 
removed from the hull, and bleached. — J. F. B. 

XX.-FINB CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

{Continued from page fM)8.) 

AtUfiefUaiysift ami dcCAun fHtsUion of a phoinrimnical, aydem 
\Iodnform\. B. Kxilard. Coniptes rend., 190<i, 142, 
1212-1214. 

A .soi,VTir»N of ioiiofonn in chloroform, when exf*o«ed to 
the action of light in presenoe of oxygen, gradually deoom* 
poaea. with lil»eration of iodine. When thin decom- 
position has once starl^l, it (;r>ntinueH Hjtontaneously 
even in the dark. The spontaneous deciomposition of 
the Bolution is not complete even after 100 days, but if 
mercury l>e added, and if the liquid be shaken occasionally 
to absorb the iodine produced, the rlecomposition proceec^s 
to the end. If a solution which has been decomposed 
by light, be mixed with a solution which has lieen prepared 
in the dark, it firings about the decomposition of the latter. 
The decomposition partakes of the nature of a purely 
catalytic reaction, the catalytic agent lieing produced 
by the reaction itself. Nevertheless, the catalytic sub- 
stance is not definitely liberated, since the rate of decom- 
position does not show an increase up to a certain limit. 
The phenomenon is not limited to solutions of iodoform 
in chloroform, but proceeds also in other solvents. A 
small quantity of oxygen is quite as efieotive as a large 
quantity. The authors have worked out an expression 
representing the course of the reaction. In order to 
study the influence of light apart from that of the auto- 
catefysis pure and simple wnioh goes on in the dark 
after a short exposure to light, this exposure must in the 
latter case be as short as possible, and in the former case 
as complete as possible; the difference between the two 
curves represents the influence of the light factor. — J.F.B. 

Mercuric iodide and methylamine ; Compounds of . 

M. Francois. Oomptos rend., 1906, 142, 1199 — 1202. 

On pi^mg gaseous methylamine over mercuric iodide, 
a turoid liquid is finally obtained, from which, after stand- 
ing, the clear liquid may be decanted. This latter, when 
again saturated with methylamine, yields the compound, 
}fgItt,6€HgNH{, in the form of a colourless liquid, which 
solidifies at — 46*^ C. The compound can be preserved 
indefinitely in sealed tubes, but when exposed to the air, 
it loses methylamine, and yields crystals of the compound. 
Hg]^,2CHsNHg. This compound forms colourless prisnu 
havmg an ammoniacaJ odour ; it loses methylamine very 
slowly when exposed to the air, but can be kept unaltered 
in closed bottles. It can also be prepared by introducing 
a solution of potassium iodide saturated with mercuric 
iodide into excess of a solntion of methylamine. A 
third compound of mercuric iodide and methylamine. 
^ can be obtained by leaving for five di^a 

^ small crucible containing the compound, IigIJ|,2CHti^fH•» 
in a large closed fiask containing some mercuric iodide, 
or by Introdnoi^ methylamine into excess of a solution 
of potassium iotfide saturated with mercuric iodide. 

-A. 8, 

Jferoufy IProdmium of , H. Dukal^. 

Z, rnwg, dmm., 1906, It, 

Ot nMng bontikg oonMatralsitf aqueous seiutlOiM of 


borax and mercuric chloride, a preoMtate ol so^ dteiw 
brown needle-shaped crystals is ^tainad, wmie W 
mixing of more dilute solutionB at 4Xf 0. causes a preri^tOte 
of shining golden-yellow dates. These two preripitatill 
are idenrical in composition, and have the forttiji|4 
4HgO.Hg01a.->r. T. D. 

Bismuth; Contribution to the study of . J. Aloy 

and P. Frtbauit Bull. Soo. Chim., 1900, 86 , 396--401 
Bismuth potassium chloride, Bi0L|.2KCI. — Dry chlorine 
is passed over bismuth heated to 26&‘ 0., and the resdiing 
vapour of bismuth chloride allowed to pass over potasiimn 
chloride heated to dull redness in small boats, 
alkali chloride is first coloured brown, then the mass 
melts, and when the action is complete in the first boat 
it spreads to the second, and so on. Bismuth- potassium 
chloride is a light amber- coloured crystalline compound, 
somewhat deliquescent, but not so much so as bumuth 
chloride. Excess of water converts it into bismuth 
oxychloride. 

Bismuth pUassium hnmidc, BiBrg.2KBr, it prepared 
in a similar manner to the chloride, but after the rsactioa 
is ended, it is cooled in an atmosphere of carbon dioxide. 
It is a well-defined crystalline substance, more highly 
coloured than the chloride. On heating, it gradually 
changes from yellow to brownish-red, and melts at about 
fifMr (1. without volatilising. 

Bismufk hydrogen bromiilc, BiBra.2HBr.4H^O, is 
obtained as bright yellow ne<rilos by dissolving bismuth 
bromide in concentrated aqueous hydrobromic acid 
till saturated, and cooling the solution to — 10“ C, It is 
deliquencent, and readily dtHiOmposes in the air with evcin- 
tion of hydrobromic acid. 

In attempting to make alkali bismuthates by allowiiig 
a solution of bismuth nitrate in nitric acid to fall drop 
by drop into boiling caustic alkali, large needles of in- 
definite oom)x)sition were obtained, varying in oolom 
according to the strength of the alkali. These cmtils 
contained bismuth and oxygen in the proportion t 
they were anhydrous, insolume in water, soluble in alxaus, 
ancf decomposed on treating with hydrochloric acid with 
evolution of chlorine. — B. J. 8. 

Alcoholates and alkyl-carbonic acid eders Ehetrol^ie 
preparation of . B. Srilard. XI A., page 941a 

Enoush Patents. 

DialkMarbituric acids ; Manufacture of . G. B, 

EHis, London. From E. Merck, Darmstadt, Germuty. 
Eng. Pat. 11,219, May 29, 1905. 

See Fr. Pat. 357,968 of 1906 ; this J., 1906, 197.— T. F. B. 

PharnMceutical compounds [Alkyhxyacel^lcateohel riAsrg] ; 

Manufacture of new . P. A. Newton, LimdcML 

From Farbenfabr. vorm. F. Bayer und Co., Elberfeld, 
Germany. Eng. Pat. 25,671, Deo. 8, 1905. 

See U.S. Pat. 822,339 of 1906 ; following these.— T. F. B. 

Fata ; Manuf^ure of iodine fiixiued] . H. A. Pryot^ 

I.iondon. From Chem. Faor. von. Heyden, 

Hadebeul, Germany. Eng. Pat. 3132, Feb. 8, 1906. 

A fat with a low iodine value, e.g., ooooanut oil or oaoao 
butter, is treated with an iodisii^ agent other than 
hydriodio acid or a ohloriodide. Tnua, ooooanut oil Is 
mixed,' at about S(f G., with alcohol and a solution d 
iodine in alcohol, and the mixture stirred with a solutioii 
of iodic acid in alcohol for about an hour, after whioh the 
oil is separated, washed witli aloohoU and dried at a low 
temperature. The product, whioh oontaina about 8 nw 
cent, of iodine, is orystallme when oold, has an agcsei^ 
taste, and is very stable il protected from light— u A. M, 

Unitid States Patents. 

Pproeateehinmonoethyl ether; AUtylotMmtftl oompvuftd 
M R. Beroev AMlgnor to Farbenfabr, wEm 
F. Bayer und Oo;, Eibarfeld, Oermany. U.A Ihh, 
822,389> June 6, 19eA 

Axj:ixGX7AOirixcu.Tiai^ alkyl ethats #e obfainad hy 
the actioa of aUeyloxjaoetyl duoridM m oateohol mono* 
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alk^ri «thors* They posseas valuable therapeutic prooor* 
tiet» iwwi are decomposed by dilute oauetic alkalis. The 
compound obtained by the action of othoxyacetyl chloride 
on guaiaool is a colourless oil, b.pt. 150^ C. (10 rum. pres* 
■nrek soluble in alcohol and etner, and decomposed by 
alkali hydroxides into uiiaiacol and ethoxvacetic acid. 

‘ T. F. H. 

PharmacevHccd compound. F. Hofmann, Ellrerfcld, (Ger- 
many, Assignor to Farbenfabr. of Elberfeld Co., New 
York. U.8. Pat. 822,370, June 5, 1906. 

SllFr. Pat. 365,367 of 1903 ; this J.. 1906, 1189.-1'. F. B. 

Dudk^ftvdontfl urma ; Proctsa of making . (i. Koil, 

Assignor to Farbwerke vorm. Meistor, Lucius, imd 
Briining, Hbchst on the Maine, Germany. U.S. Pat. 
822,672, June 6, 1906. 

Eng. Pat. 26,276 of 1906 ; this J., 1906, 233.— T. F. B. 


Beryllium hydroxide ; Process of making . F. Haber 

and G. van Oordt, Karlsruhe, and F. Bran, Mannluum, 
(ieimany. U.S. Pat. 822,444, Juno 6, 11H)6. 

8 b» Fr. Pat. 340,027 of 1904 ; this J., 1904, 799.— T. F. B. 


French Patent. 

JCdCTS of fidty mids ; Proe*’Hs for the drcomjfosition of - 
Ver. Chem. Werke Aki.-Ges. First Addition, dated 
Doc. 11, 1906, to Fr. Pat. 328,101, Oct. 9, 1902. Under 
Int. Conv., Jan. 26, 1906. 

Tkb esters are subjected to the action of vegetable fer- 
ments in the presence of waiter and inauganeso sulphate 
or other metallic salt. Acetic acid may be added at the 
beginning of the operation, or that formed tiunng the 
fermentation may do utilistKl ; in the lattor case tlu'' 
deoomposition is somewhat slower. — W. P. 8. 


German Patents. 

Alkylapomorphinium. salts ; Process for pri jurring easily 

sdublc, stable. . .1. T). Hiedoi, A.-G. Ger. Pat. 

167,879, July 30, 1903. Addition to Gor. Pat. 1,58,020, 
July 30, 1903 (see this J., 1906, 760). 

Stable, s<.»liible alkylaixirnurpliinium salts are obtained 
by the action of metallic salts {e.g., jx)tasHium bromide) 
on concentrated solutions of the salts of alkylapoinor- 
phinium bases with an alkyl hydrogen sulphate, — T. F. B. 

C,C-Dialkyl-2u^diimino-t^-oxy'ftyrimidines ; Process for 
preparing — — . E. Merck, Ger, I’at. 168,405, Dec, 20, 
1903. Addition to Ger. Pat. 162,667, Nov. 10, 1903 
(this J„ 1906, 1266). 

DiALKYLCVANo ACETIC csUts aiul guaiiidme can be < on- 
deased without the aid of a conden.Hjng agent, to form 
dialkyl-2.4-diimino-6-oxypyrimidines. 'Hjc prwluets are 
stated to be partieularly pure. T. F. B. 


iHalhl^urbituric acids: Process of preparing . 

Farnenfabr. vorra. F. Bayer uml Co. Got. Pat. 
168,4B0, July 7, 1904. Addition to Ger. Pat. 163,136, 
Maioh 30, 1904. 

Alkau metals or their amides may be used in place of 
alkali alooholates in the condensation of di alkyl malonio 
aoid diamides and normal carbonic acid esters to form 
dialk^dbarbiturio acids — T. F. B. 

p>IHalkylaminfd}enshydralamims ; Process for prepare 
. E, Merck. Ger. Pat. 167,462, Jan. 9, 1904. 

p-DiALKYLAMiMaBiKEHYDiULAMiMBS are obtained by the 
aoUon of atntnonia on dialkylaminodiphenylcarbinols or 
tliair ethem or halogen acid estemu (^ also Gor. Pat. 
,l67;4e2 of lj»6i ; this J., 1006, F. B. 


XXL-PHOTOORAPHIC HATERUL8 AMD 
PROCESSES. 

{Continued from page 609.) 

Fixation : Theory of , and. the action of thiosulphate 

on development. S. E. Sheppard and C. E. K. Mees. 
Phot. J., 1906, 46 , 236—254. 

The velocity of fixation of photo^aphic emulsions (i.e., 
solution of silver halide in the thiosulphate) is directly 
proportional to the concentration of the thiosulphate 
solution. It increases rapidly at first, and afterwards 
becomes constant. The presence of an alkali bromide has 
no effect on the velocity ; neither has “ tanning ” of the 
gelatin (by moans of formahlehyde), or prolonged exj> 08 ure 
of the emulsion to light. Hydrogen and hydroxyl ions 
slightly increase the velocity of solution. The course of 
the fixation may be divided into tliree main reactions 
which take time (1) “ macro-diffusion ” through the film, 
i.e., diffusion combined with absorption ; invasion or 
penetration ; (2) “ mioro-diffusion ” through tlie mera- 

nrane of the grain, very possibly this irumibrane is only 
semi-jiermeabh^ with res[>cct to certain ions ; permea- 
tion, (3) the chemical action itself. With solvents of 
sufficient conoentration, fixation depends mainly 
on (1) and (2). When thiosulphate is present in 
acid develojiers, the rapidity of development is increased ; 
in alkaline tlevelo|>ers it is retarded ; it is considered 
probable that, in the former {!a.se, silver sulphide is formed 
and deposibwl on the image, more especially on the 
exposed portions, thus causing more rapid develojimcnt, 
and, at the same time, fog. In alkaline development, 
formation of sulphide would be prevented liy tlie jirosuncc 
of hydroxyl ions and S ()3 ions. T. F. U. 

Silver bromide emulsion for the printing-oat process. 

E. Valenta. Brit. J. l»hot., 1906, 68, 466. 

Silver bromide emulsified in collodion is found to be 
suitable for preparing printing-oiit papers. Bromides of 
lithium, oaloium. and strontniui are best suited to the 
proc,08S, the amounts used being so chosen that about 
one-half of the silver is combined with bromine. The 
oniulflions mav contain 18 grins, of silver jier litre of 2*6 
per cent, coflodioii. 'I’hc prints have a purple- violet 
tone, which changes to yellowisli-lirown on fixing : they 
may bo toned with gold or platinum, and give reddish 
or purple- brown tones. — T. F. H. 

Asphaltuni ; Action of light on ■ .V. Vojtech. Phot. 

Corr., 63 . 284. I’hot. J., 1906, 46 , 259. 

Glass striiis were coated on both sides with a 4 p»ir cent, 
solution of asphaltum in bon?ene, and exposed to the action 
of li^ht in piesence of hydrogen, nitrogen, oxygon, carbon 
dioxide, and air. In presence of air and oxygen, consider- 
able absorption of the gas was noted, and the asphaltuni 
became insoluble in oil of turrientine ; the absorption 
occurred rapidly at first, and the velocity decreased 
gradually until maximum absorption was attained ; the 
amount of abHorption depends on the intensity of the 
lijj^ht. In proseiice of nitrogen, hydrogen, and carbon 
dioxide, no absorption was observed, and the asphaltum 
remained soluble as if uuexposed. The results were similar 
whether dry or damp gases were employed, and what- 
ever the variety of asphaltum used. Heat has an action 
similar to that of light upon asphaltum, which is rendered 
insoluble by heating to 100® C. — T. F. B. 

English Patents. 

Photographic film. L. Smith, Croydon. Kng. Pil. 

16,909, Aug. 22, 1906. 

A CELLULOiP or similar base is coated on each side with 
one or more layers of gelatin silver emulsicm, the layer 
on the top of the base being faster than that beneath it, 
or. if more than one layer of emulsion is applied to each 
•iae hi the base, the speeds of the layers sfe graduated 
from top to bottom. The resulting mm is stated to be 
oapable of reeeiving lotug , exposure without exhUntiiig 
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the effeotfl of over<expo«ure, the slower emiiUdon absorbit^ 
the tarn of light which have pawed through the more 
rapid fayer.— T. F, B. 

Phoiographic printing ; Impts, in . T. Manly, 

London. Kng. Pat. 17,007, Aug. 22, 1906. 

A i*APaE coated with pigmented gelatin is immersed for 
a short time in a solution containing an alkali bromide, 
ferrocyanide, and bichromate, and is then laid, face 
upwards, on a glees plate ; a silver bromide or other 
image consisting of silver is moistened, and placed, face 
downwards, in contact with the gelatin paper, and the 
whole allowed to remain for 20 to 30 minutes ; the 
silver is stated to react with the bromide and ferrocyanide, 
with evolution of hydrogen, which reduces the bichromate, 
the reduction products of which render the gelatin in- 
soluble. The two pajiers may now be scparateii by 
soaking in hot water, in which case the silver print is 
converted into a pigment print, or they are soaked in 
cold water, and separated, and the gelatin layer trans- 
ferred from its 8up|)ort to a jwrmaiieiit support in the 
usual way ; in this latter case, the bromide print may 
be redeveloped, and again utilised. — T. F. H. 

United States 1‘atent. 

Phytographic plate for colour photography. A. and L. 
Lumiire, I.yon-MonplaiBir, France. u.S. Pat. H22,632, 
June 5, 190(1. 

See Eng. Pat. 25,718 of 1904 ; this J„ 1906, 162. -- T. F. B. 

XXIL-EXPLOSIVES, BIATGHES. Etc. 

{VoultMicd from page C09.) 

Otiafin-dyuntuitc ; Chemical annlysitt of . T. B. 

Stillman and F. Austin. XXlll., page (160. 

Fnguhh Patent. 

KxplonivcH ; Manufacture of - - . W. Maonab and 
Ammonal Explosives, Ltd., London. Eng, J*at. 10,614, 
Aug. 14, 1906. 

The addition of jiotaHMium bichromate to explosives of 
the “ ammonal ” tyjm enables a larger proportion of 
aluminium 1o bo used, so that the explosive force is 
increased without adding to the danger of igniting fire- 
damp. A satisfactory composition is as follows : — 
Ammonium nitrate, 85-5 ; aluminium, H ; ehareoal, 2*6 ; 
and fiotassium bichromate, 4 per cent. An equivalent 
proportion of a hydrocarbon, such as paraffin or naphtha- 
lonc, or of a nitrohydrocarbon, such os dinitrobenzene, 
may be usetl in place of the charcoal. -C. A. M. 

XXIIL— ANALYTICAL CHEMISTRY. 

{Continued from page 611.) 

APPARATUS, ETC. 

French Patent. 

Qarhon dioxide in the atmosphere of rooms, <(?c. ,* Appa- 

ratus for the determination of , and for other purpitscs. 

A, A. L^vy and A. Peooul. Fr. Pat, 362,199, Jan. 6, 
1906. 

The apparatus employed, oonsists of a reservoir filled 
with water, and by means of which, suitable tubes lieing 
provided, a known volume of the air can l>e aspirated 
through the absorbing part of the api>aratus. This 
consists of a U-tube having a bulb on each limb and three 
small bulbs at its bend or lower part. Before commencing 
the operation, a measured volume of alkali is placed in 
the U-t«t>o, and after the air has been aspirated through 
it, an acid solution is added. If the indicator present 
is not decolorised, the quantity of carbon dioxide present 
it leas than 10 parts 10,000. Additional supplies of 
alkali and acid are provided, by means of which, mth the 
aid of pipatleB, the exeem of carbon dioxide ahoy* this 
quantity may be deterinitiad«^W. 1?, S* 


XXHL— ANALYTICAL CHEMISTRY. m 

I imaOANIC-QOALITATiyg. 

j Phoaphorua ; QualiUUive test far MaurioheaUf 

Beaupr^. Comptes rend., 1906, 148, 1206— 

I The vapours of phos})horic acid possess the property of 
I etohi^ glass when the latter is heated at a temperateie 
i near its fusing point. A short, hot flame should m used, 

: e.g., that of acetylene or hydrogen burning in a Bunsen 
burner. Whichever gas bo employed it is necessary to 
I purify it by absorbing any phosphoretted h^rogen in a 
U)wer containing sulphuric and chromic acids. A small 
j piece of glass tubing, 6—10 mm. in diameter, is supported 
on a platinum wire at the top of the flame in the exterior 
zone of oxidation, the glass is heated to the fusing p(dnt, 
and the vafiours of the substance to be testeil are mixed 
with the gas in the burner. After 10 minutes, etching 
of the glass is observed if phosphorus be present ; this 
etohing action takes place with a slight sain in wei^t, 
anil with the fixation of phosphorus in the glm The 
pliosphoruH in iron can be liberated by acids, and the gp* 
can be conducted into the air-holes of the burner. In we 
case of organic compounds, the substance is placed on a 
platinum wire, and is burnt in the upper part of the blue 
cone of the flame, t he piece of glass tieing at the ton of the 
flame. -^T. F. B. * 

Odd and platinum ; Detection of . J. Peteieea 

Z. anal. Chem., 1906, 26, 342—344. 

To tlio faintly acid solution containing gold and platinum, 
an excess of zinc turnings is added. Mercury, ^ver, 
lead, bismuth, cooper, cadmium, platinum, gold, arsenic, 
antimony, tin, and some cobalt and nickel are precipitated 
on the zinc. After warming for 16 minutes, the pre- 
cipitate is filtered off, washed, and warmed with dilute 
hydrochloric acid, which dissolves the cadmium, tin, 
and excess of zinc, together with some cobalt. The solu- 
tion is filtered, and the undissolved raotal well washed, and 
then boded with dilute nitric acid. Mercury, lead, copper, 
bismuth, and nickel are dissolved, and the residue, bow 
consisting only of gold, platinum, and antimony, it dried 
and mixed with 1 2 ports of ammonium nitrate and 

5 ports of ammonium chloride, and is then ignited in a 
porcelain crucible. Antimony is volatilised as chloride, 
and the residue may now bo dissolved in a few drops of 
aqua regia, and tested for platinum and gold. — F, 

JNOROANIC QUANTITATJ VE. 

Cadmium ; ] determination of . 0. Goldschmidt. 

Z. anal, rjhem., 1906, 26, 344. 

Cadmium is precipitated completely from solutions of its 
salts on boiling those in aluminium vessels in presence of 
0 trace of chromium nitrate and cobalt nitrate. The 
aluminium acts as the catalytic agent. The precipitation is 
as complete as that of gold by nickel, or that ox silver by 
cobalt, on boiling the solutions. --F. Sodn. 

SUicaies [Qlaas] ; Decemffosition of [far anedvais], 

F. Hinden. Z. anal. Chem., 1906, 26. 332 — W2. 

For success in the method described, it is essential that 
the substance should be reduced to an imj^pable powder. 
After drying, 1 grra. is weighed into a pUtinum dish, 
moistened with water, and 10—16 o.c. oi oonoentra^ 
hydrofluoric acid added. After evaporating to dryness 
on the water- bath, and taking up in 6 — 10 o.c. of hydro- 
chloric acid (1:1), another 10 o.c. of hydrofluoric acid are 
added, and the solution is again evaporated to dryness. 
The silicon will now have been volatilised j the solution hi 
next evaporated six times on the water- bath with 10—20 C,c, 
of hydrochloric acid (l;l) to completely convert aU the 
bases into chlorides. These are tnen dealt with in Se 
usual way. The method has been found to give go<^ 
results with many natural silicates, and also with artin^l 
silicates such as glass.— F. Sodk. 

OROA NIC^QVALITA Tl VE, 

Flours i DsUxtion of rise in ioheat — . G, Gaatine. 

Oompteaiwad,, 1906, 148. 1807-^^. 

Tim datfotiioii of rioa flonv la wheal itotttt la gmHHf 
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TEADE HEPORT. 


MitUtated by treating a tra<je of the sample on an object 
;laM with a solution of a suitable dyestuff, drying the 
MiMtiim at about W 0., and then completing the 
Ieaio6ation by heating for a few nunutes at 13<) C. 

I?he pMiparation should be mounted in cedar-wood ^>11 ^ 
Canada nalsam and examined under the micrns(‘<i]x\ for 
taining, a solution of Aniline Blue or (Ireen muy be i‘m- 
doyed at a strength of 0‘05 gnn. in 100 e.o. of 33 }>er cent, 
lioobol. This treatment has the effeet of sbowing up the 
tilum of the iiiinute riee-Mtareh granule, whilst wheat starch 
arely exhibits a visible liilum. In rici^ tlour isolalcMl 
itaron granules are rare, the grauuUiS generally oc Mirnng 
n clusters in staroh- bearing cells, stn-eral of wlu< h may be 
aan together in fragments of the grain, ihesc rliHlers. 
toeording to the above method, bav<' a very charm tenstic 
kupearanoe, since the Inlum «»f each starch granule slows 
ip as a reddish- cob m red ]M)int, thesj* red ])Oints being 
pouped quite uniformly in a symmctrii'al arrangcnicnt 
‘OSembUug a mulberry under a high magmiuntioti. 
iiVheat and rice starehes do not take ii]) the dycstulT, 
mjy the nitrogenous matters are dyed. 'I'he fragments 
)f rioo flour therefore afifs^ar coloured ; the medium Hi/c<i 
tnd large granules of wheat' standi are practu'ally un- 
loloured, but the small granules of the wheat, in winch 
ihe interstitial nitrogenous matti'r is mnre abundant, are 
iistinctly coloured. Tlu^ granules of mai/e and buck 
vheat Starehes behave like rice. Potato, arrowroot, and 
iweot-iKitato starehes, unlike the cereal and legunniious 
itarches, absorb th(^ d5U^Btuff dirt'ctly. «I. f H. 


ORGANIC - QUANT I TATI VK. 

Htduci7i(i suguf^ V nifiCiUxon of method ft for (hr drlrt- 

mination of . h. Munson and 1‘. H. Walkei. 

J. Amer. Chem. Soe., lOOH, 28. (tb3- 08H. 

Th® authors recornmerul the following as a standard 
method for the determination of reiluemg sugars. 
The copper sulphate solution contains 34-()3U grins. |s^r 
$00 c.c. ; the alkaline tartrate solution contains 173 
rrms. of Hoehelle salt ami 5(l grins, of sodium hydroxide 
par 000 e.e. Twenty-live e.c. of ea< h solution are plaeeil 
m a Jena beaker of ‘4fK) lu*. capacity, and r><l c.(‘. of the 
iwgar solution are added ; if a smaller (pieidily of sugar 

miution be desirable, the be made uji by 

water. The lieaker, covered by a watch-glass, is heated 
iiiKin an asbestos- gauze with a flame so regulatetl that 
boiling begins in four minutes, and ebullition is coutinueil 
for exactly two minutes. The cuprous oxide is then 
ttltered off immediately, without diluting, on to an iisbestos 
felt in a Gooch crucible. It is washed with hot water, 
*nd finished off with 10 c.c of alcohol, followed by 10 (-.c. 
erf ether ; the crucible is then dried for 30 minutes in a 
water-oven, and weighed. '1 he prcparstioii ol the 
asbestoQ consists of a prolonged digestion w'ith hyilro- 
ohloric acid, followinl by a digestion with “ soda ” solution, 
an extraction with boiling diluted alkaline tartrate 
solutlcHi, and digestion with nitric acid. Ihc hehiings 
solution do|>osits a little cuprous oxide when boiled alone 
without sugar ; a blank experiment made each day will 
oorreot this wror and that due to the solubility of the 
asbestos in the alkaline liquid. “The presence of sucrose 
materially increases the reduction of the eopjM'r, the 
amount of increase being influenced primarily by the 
amount of sucrose present, and secomlarily by the amount 
of invert sugar present." " 1'he amount o) mictw.- 
remaining the same, its influence will I e less when a large 
amount of reducing sugar is present than when only u 
small amount is present." The authors have drawn up 
tables for use with this method, the values of which arc 
ttummariHed in the following formula' where yvrmgrnis. of 
cuprou* oxide and x-^mgrms. of reducing sugar ; - 

For dextroie, i/ii-O'fiflH'f 2*3484x — 0’<>01‘209a'*. 

For invert sugar alone, !/=“- — 0*2460 -f ‘2 -2747. r — 
0*00l077x» 

For invert lugar and sucrose, total sugars « 0*4 grni., 
y*.e*IW«4-2';W70x-0*QOQJ703»“. ^ 


KEW BOOKS. ‘""V *“* 

n.^ . . 

Cklatin-dynamitea ; Chemical analytia of 
BtiUman and P. T. Austin. Bull. Soo. C%im,» 1906, 
♦ 86, 373-876. 

The dynamite is cut into small pieces, and the moisture 
deUirmined by allowing 10 grms. to dry over calcium 
diloriiie to l onstent weight. The residue is digested in 
vwic cold, with frequent shaking, for two hours in an Erlen- 
meyer flask with 200 c.c. of a mixture of 1 part of alcohol 
amt 2 parts of ether, and decanted through a weighed filter, 
extraction being nqieated with fresh solvent until a drop 
of the extract' shows no residue on evaporation. A 
solution (1) and »i residue (2) are thereby obtained. 

Solution (1) is cva]>orated to lUO c.c, without heating, 

I and on adding 100 c.c. of chloroform, and agitating, the 
; solubb^ nitrocellulose is precipitated, and is dried at (10^ C., 
and weighed. 3’hc filtrate is slowly evajioratod in a 
I current of air to constant weight. The residue, which 
i eoTisiHls of a mixture of nitroglycerin, resin, sulphur, 

I jiarallin, and nitrates, is cxtraided with small quantities 
j of eold water to dissolve nitrates of jsjtassium, sodium, 

I and ammonium, liesin may be iistimated in the portion 
' wbn’b n'luaiiiH by titration with N/1 alcoholic |H>tash. 

! Excess of potash is then aibled, the mixture is evaporated 
' nearly to dryness .so as to completely hydrolyse the nitro- 
! glycerin, and the rosidiie is dissolved iii water, and extracted 
i with other. The extract contains resin and parafiin. The 
i aqueous solution is treati'd wuth broinimi to oxidise 

I sulfihur, acidilied with hydrochloric acid, warmed, and 

I cooled to G. Resin sejiaratcss, and is filtered off, 

I dried, anil wi'ighed. 'I'he solution is precipitated with 
barium chloride, and the sulphur weiglievl as barium 

sulphate, whilst the nitroglycerin is obtained by difference, 
j Residue (2) is dried at fltk (\, cooled, and weighed. 

I Nitrates are extracted with hot water, and estimated in 
the filtrate. 3’he utubssolved residue which contains 
' sulphur and woofi })ul}) is dried at 70'^ C., and weighed. 
I 'rhe suljihiir IS then separated by digesting with carbon 
1 bisulphide, and the residual wood ]>ulp dried at 60" C., 
and w'eigheif. — H. J. S. 


Trade Report. 

i .IxeANKSE Tariff; Nkw , 

I lid, of 'Tnidr J., June 14 and 28, lOOfl. 

I 

j The eompleti* customs tariff of Japan was published 
I on June 14th last as a supplement to the issue of the 
i Board of 'I’rade Journal of that date. 

I The issue of thi' Board of Trade Journal for June 28th 
1 contains the following notes ol errata : — 
j (i.) Tariff No, 129. — (Uirhonair of nmgnesia. — The new 
j rate is 2*730 yen per KK) kin, not per km. 

(ii.) Tariff No. 172 (i.). Light mineral oUh {specific 
! giavitv below 0*730). — The reference II to foot-note 
i heginning “ < Vmvcntional duty on |>araftiu oil” should W 
I insertod against the words “ JO jier cent, od valorem'' in 
the third and fifth columns. 


j New Books. 

I Annual Btatembnt of Trade op the United Kingdom 
I WITH Foreign CoirNXKiE.s and BuiTiaH PoasBsaioNB, 
1906. Volume U. ICd. 3022.] Wyman and Sous, 
Fetter I.<ane, E.C. Price 4s. 2d. 

This blue book has been com^led at the Custom Houm 
from official documented and contains abstt^ do* 
tailed tablM of the trade of the United Kingdom with aaoh 
country aDd at oach port^ togsthei* with some iniiiosl!! SASOtut 
taWwi 
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Official Notices. 


COMMUNICATIONS. 

Authors of communications read before tlu> Society, or 
any of its Local f^'ctions, are requested to take notice that 
untler Rule 43 of the Bye-hvws the Society has the right of 
priority of publication for throe months of all such papers. 
Infringement of this Byndaw renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abatraotod for the Journal, in which oaso no reprints con 
be furnished to the author. 

DECENNIAL INDEX, 1896-1905. 

A Collective Index to the first fourteen volumes of the 
Journal (1882 — 1896), a volume of 660 pages, was pub- 
lished in 1899 ; a few copies of this are still left, price 
lOfl. A second volume, embracing the jieriod 1896-— 1906, 
is now in preparation, and will be ready for printing in 
1900. It will contain both a subject matter and authors* 
names portion, and will be a volume of about 900 pages, 
uniiorm in size with the Journal. As the number of 
copies to printed will depend on the number of applica- 
tions from members, the Iroasuror is prepared to receive 
subscriptions at the rate of lOs. each copy. A form of 
apfdioation for this purpose will shortly be issued. 

CORRECTIONS FOR DECENNIAL INDEX. 

Idembers are invited to call the attention of the Editmr 
to any errors or omlsidoiis which they may have noticed 
in the Annual Indexes, 1894—1906, as soon aa poasil^. 
in order that they may be put right In the Decennial 
Ttide*- 


Changes of Address. 


When notifying new addrrsHos, members are requested 
to write tliem tlistinctly, and state whother they are 
temporary or permanent. Multiplication of addresses is 
also to bo avoided as tending to create confusion. When 
sending subHcriptions, the use of the form attached to 
the application helps to the verification of addrossos, on 
which the safe delivery of the Journal deponds. 


Browne, Dr. C7uw«. A., jun., l/o New Orleans ; Bureau 
of (^lemistry, Washington, D.C., U.S.A. 

Cheke, T. W., l/o Bishop's Btortford ; 106, London Road, 
Bawbridgeworth. 

(3icinieal Society ; hklitor’s copy to Dr. J. C, Cain, 28, 
Ponibiiry lload, Clapton, N.E. 

Craven, John I., l/o Wiuthrop ; P.O. Box 3608, Boston, 
Mass., U.H.A. 

Cronquist, G. W., l/o Bjuf ; HylUnge, Grufva, Sweden. 

Dalai, V. P., l/o Fort ; Nepean Sea Roail, Malabar Hill, 
Bombay, India. 

Danker, Fred K., l/o South Boston ; 73, Sawyer Avenue, 
Dorchester, Maes., U.8.A. 

Deane, I«eo];K})d M., l/o Faversham ; 6, Whitehall Road, 
Rugby. 

Eastick, J. J., l/o Queensland j c/o B. K. R. Newlands, 
IK Dunsmore Road, Btamford Hill, N. 

Ellis, A. W., l/o BoUthwark; Hill House, Kidlington, 
near Oxford. 
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ChelfMsa, S.W. 
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White, Arthur F., l/o Manningham ; 2, Melbourne Grove 
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Scholes, Goo. K., l/o 21, Longue Rue ilos Claires, Antwerp. 


Change of Style. 

His Majesty has been pleased to ('onfer tlie hoijiour of 
knighthood on Dr. Wdliam Henry Perkin, F.ll.S. 


Patent List. 

If.B. — In thime liata, [A.] means *' Application for Patent,'* Mid 
10^.] *’ Complete Spocidcatlon Aoceptetl.” 

Where a Complete Rpecifleation accuuipanioii an Appllcstion. an 
Mterlak is affixed. The dates given are (1| In the case of AppUca- 
tiont tor Patents, the dates of Application, and (11) tn the case of 
Complete Bpeclflcations Accepted, those of the Official Journats 
In which acceptances of the Complete Bpeolfloatlons are advertised. 

Complete Spedfleations thus advertised as accepted are open to 
Inspection at the Patent Office immediately, and to oppoaltion 
within two months of the said dates. 


I.--PLANT, APPARATU8, AND MAIllINFHY. 

[A.l 24,840 a (1005). Clnrko, Chapman and Co., and 
Robson. AVt: under VII. 

„ 15.047. Shaw. Apjmrntus for separating solids or 

liquids from gasps or vaiKJurs. duly 2. 

„ 15,048. Shaw. Condensors. July 2. 

„ 15,085. Lennox. Drying chambers. July 3. 

„ 15,285. DraiKT ((Christ.). Apparatus fur separating 

Miibstanoos of different sfiecillc gravities. July 5. 

, 15,207. Tobelmann. Furnaces. [Gor. Appl., Jan. 

11, imp July 6. 

„ 15,045. Allen and Si inmonds. Furnaces. ♦ July 10. 

„ 15,077. Thwnite. iSce under IX. 

15,744. Sutton. Hydro-cx tractors, July 12. 

„ 15,831. Irvington (Brown). Apparatus for filter' 

ing solutions oontainiug solid mattor. July 12. 

„ 15,013. Dunn. Fumacea. 

„ 15,047. Whitoley, Whitoley and Peace. Drying 

maobines. July 14. 

„ 15,974. Shaw. Apparatus for distilling water, 

evaporating syrups, &c. July 14. 

Iff, 001. Hacldan (AkUeMagat l^parator). Ontri- 
filial luaohines for dryl^ and other purposes.*; 
July U. 


tJuIr 31, 1900. 


[A.] 16,002. Haddan (Aktiebolaget Separator). Centri- 
fugal separators.* July 14. 

„ 16,008. Haddan (Aktiebolaget Separator). Cemtri- 

fugal machines for drying purposes.* July 14. 

„ 16,000. Hoffmann. Hydro-extractors for the 

recovery of waste products.* July 14. 

[C.S.'I 7573 (1905). I^ke (Slerzing). Furnaces. July 18. 

„ 1.3,602 (1005). Soc. Jules, Jean ct Cio!, and 

Ravorat. Sre under XVII. 

„ 10,670 (1006). Hart. Furnaces for re-heating and 

like purjxjses. July 11. 

83 (1906). Gobbi. Apparatus for Altering liquids, 
July 11. 

.. 1280 (1006), Barnes. Extraction of liquids from 

solids. July 18, 

3432 (1006). Passbiirg. .Anparatiis for drying 
pulveriswl, granular and like materia! in V'lcuo. 
July 18. 

0700 (1006). Grdnwall. *V,-c vm/rr X. 

.. 10,278 (1006). Schiller. AVc under XVL 

II.— FUEL, GAS, AND LIGHT. 

[.A.] 14.072a (1005). British Thomson - Houston C'o., 
Ltd. (General Electric Co.). Mamifai’tuic' of 
incaudoscent electric himplilaiucnts from thorium 
and like metals. July 6. 

„ 14,072. Krogmann. Process for producing air 

gas, or for carburetting low grade combustible 
gases. July 2. 

„ 15,013. Torvet. Methods of and iij>]>aratus for 

testing gas. July 2. 

„ 15,021. Consortium f. Eloktrochemische Ind. 

Incandescence bodies of tungst-eh for lamps, 
[Ger. Appl., July 5, 1005.1* July 2. 

„ 15,234. Sabatier. Manufacture of gaseous mix- 

tures containing hydrogen and methane. [Fr. 
Ajipl., July 5, 1005,1* July 4. 

,, 15,205. Albrecht. Method of producing mean- 

descent mantles.* July 5. 

„ 15,326. Sabatier. Manufacture of a gaseous 

mixture containing hydrogen ami methane. 
IFr. Appl., July 7, 1905.'l* July 5. 

„ 15,753. Radcliffc. Treatment of “ s^ient liquor.” 

July 12. 

„ 15,776. Moyersborg. Production of a gas. July 12. 

„ 15,015. Nernst and Stockem. Electric inonndes- 

cence lamps.* July 13. 

(C.S.] 14,008 (1005). Anderson, and Kynoch, Ltd. 

Suction gas producers, July 18. 

„ 15,226 (1005), Parry and PilUnger, Manufacture 

of coal gas and producer gas. July 18. 

„ 16,386 (1005), Koppers. Treatment of gases 

obtained from the dry distillation of fuel. July 18. 

„ 17,038 (1906), Furso. *Scc under XV, 

„ 10,264 (1006). British Thoinson-llouston Co.. Ltd. 

(General Eloetrio Co,). Filaments for electric 
incandescent lamps. July 18. 

„ 3417 (lOOtl). Sehatz. See under XXIIL 

„ 3870 (1006). Pisti^rius, Manufacture of lighting 

gas and dunso coke from coal dust. July 18. 

„ 4077 (1006). Muller. Power gas producers, July 11. 

m.-DE8TRUCTIVK DISTILLATION, TAR FRO- 
DUCTS, PETROLEUM, AND MINERAL WAXES. 

[CS.] 14,204 (1005). Fell (Komtefor). Manufacture of 
fimulaifyinig mineral chId and mineral oil soaps. 
Jtdy IS. 

„ 17,267 (1905). Langlands and O’Oonnpr. See 

wukr VIL 
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IV.MJ^WKINO UitXZim ANP DysaTOTFS. 

[A,] IWIa, Joh^tAoxi (Bftdkol>e Anitia wwi Soda iFftbrik). 
M«mif«cittiro m naphtholeiie derivktiveo.* 
July a 

[0.6.] 22t736 (1906). i^ohuHon (KAUo und Oo.). Mejw* 
faottti^ of organic oompounda oontaitiixig aulphitr 
and of rod odouring matter therefrom. July ll, 
u 8107 (11^0). Irermati, Sohwartr. and Pikoa. Manu- 
facture of a black dye with by.producta including 
a tanning i^ent or a aeoond ulaok dye. July 1 1. 
„ 12,618 11908). Johnacai (Badiaohe Amlin und Soda 

Fabrik). Manufacture of oomftounds of the 
anthracene sarieR, July 18. 

v.-pkeparing, bleaching, dyeing, 

PRINTING. AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 


„ 6901 (1908). Brdnler. Oxidation of ttltwum 

of the air, and cooireraion of the {Sodtibt into 
nitric acid or ita ealte. July 11. 

9419 (1906), Bdwardes. Table aalt. July U, 

Vni.-GLASS, POTTERY, AND BNAMELS. 

[A.] 16*292. CkamberH. Combined gUme tank and pot 
furnace.* July 6. 

„ 16,298. Chambers. Manufacture of glass,* 

July 6. 

„ 16,539. Engelhom. Treatment of corundum. 

July 9. 

[C.S.] 6302 (1908). Pauls. Composition for making grind- 
ing tools. July 11. 


[A.J 16,133. Thiele, and Soc, Gc^n. de la Sole Artificielle 
Linkmeyer. Method of producing oelluloKe 
threads. July 3. 

„ 16,160. Ribbert. Preparation of discharging rosisis 

under vat dyestuffs upon colours capable of 
difloharge by hydrosulphites.* .July 3. 

„ 16,208. Newton (Bayer und Co.). Dyeing with 

sulphur dyestuffs. July 4. 

„ 15,300. Paechtner. Dressing or sizing for yarns 

or other textiles.* July 5. 

„ 15,618. Bonny and Pritchard. Method of preparing 

vegetable fibres.* July 10. 

„ 15,829. Ellis (Merck). Impregnation of cotton 

fibres or cotton fabrics. July 10. 

[0.8.] 13,680 (1905). Fell (Korndflrfor). Process for oiling 
cotton and other vegetable fibres. July 1 1. 

„ 13,714 il905). Henry. Processes of cold dyeing. 

July U, 

„ 22,331 (1905), Johnson (Badisohe Anilin mid Soda 

Fabrik). Production of stable dyeings. July 11, 

„ 23,787 (1905). Brandt Treating or imprecating 

textiles, paiwr, Ac., with resins, fatty acids, and 
the like. July 18. 

„ 25,602 {1906). Ellis (Chom. Fabr. von Heyden 

A.-Q.). Manufacture of aldehyde hvdrosulphitc 
«ialt». July 11, 

„ 2330 (1906). Suramora. Preparation of vegetable 

fibre for spinning and other purposes. July 18, 

„ 4533 (1906). LcishraflJti. Waterproofing composi- 

tion applicable also os a vehicle for pigments. 
July 18. 

„ 8046 (1906). Soc. Franc, de la Viscose. Manu- 

facture of artificial silk from viscose. July U. 

„ 12,617 (1906). Johnson (Badische Anilin und Boda 

Fabrik). Removal of colouring matter from dyed 
or coloured material. July 11, 

„ 14,261 (1906). KoUe und Co. Dyeing and priutlng 

red on textile fibres. July 18. 


VII.-ACIDS, ALKALIS, AND SALTS. 

[A.] 24,B40a (1906). 0arke, Chapman and Co., and 
Robson. Absorbers for ammonia and other 
gases,* July 3. 

„ 16(0!02, Miebaoh. Process of producing high- 

pressed ammonia vapours.* July 2. 

„ 16,446. Carlson, Production of nitrogen oorapo- 

sitiom. [$wed. Appl., Feb. 28, 1908.J* July 8. 

„ 16,090, Rinman* Manufacture of alumina com- 

pounds.* July 10, 

16,691, Jaeger, Manttfaetnre of metal oxides,* 
July 10. 

„ 16,768, Radoliffe. Bu ftndfir \ 

b 16,97^. Bran aij| Van O^t. ’ Sepavatioa b! 
bo^IUa IrinnTilai^^ and iron, [0«r. AppL, 
j3y 16, 1966.]^ Jbly 14, 


IX.~BUILDING MATERIALS. CLAYS, MORTARS, 
AND CEMENl’S. 

[A.] 14,992. Wilson and Wilson. Prooees for making 
hydraulic cement, July 2. 

„ 15,306. Latham. Utilisation of old plaster oasts 

and other hydrated sulphate of lime, and appar- 
atus therefor. July 5. 

„ 16,553. Sohougaard. Manufacture of artificial 

marble.* »july 9. 

15,831. Altena. Apparatus for treating wood with 
preservative compositions. July 10. 

„ 16,677. Thwaite. Burning or calcining oaleareous 

and argillaceous and mineral substances in 
rotary furnaces or kilns. July 11, 

„ 16,734. Collins. Manufacture of a refractory 

material. July ll. 

15,736. C/ollins. Manufacture of refractory 
materials. July 11. 

„ 16,808. Siraonsen. Cement mixture. July 12. 

[as.] 6946 (1900). Morgan. Cemeht kilns. July 18. 

„ 9906 (1006). Stowell. Bricks for fireproof aftd re- 

fractory purposes. July 18., 

X.-~METALLUHGY. 

[A.] 15,015. Bosshardt and Garda. Smelting furnaces.* 
July 2. 

„ 15,384. Maolvor, Fradd, and The Metals Kxirao- 

tion Corporation, Ltd. Treatment of ores or 
ore products ooDtaining aino. July 6, 

„ 15,535. Plathner and Dorn. Tinning, leading, and 

soldering metals. [Ger. Appl, Match 20, l908.]f 
July 9. 

„ 15,612. Callow. Compound fiux for smelMnginetal 

July 10, 

„ 16.626. Colburn. Manufacture or teeatment of iron 

or steel* July 10, 

„ 16,677. Thwaite. /See under XX, 

„ 15,722. Lake (Soc, L’Oxyhydrimw Intemat.), 

Soldering and brazing metals. July U. 

„ 16,818. Kaiser. Bee under XL 

[C.S,] 14,632 (1906). Kemper, Damhorst and Utka. 
Powder for application to patterns for sand 
moulding. July 18. . * 

„ 20,961 (1905). Kemp. Smelting ores in Mast fur- 

naces July 18. 

„ 24,003 (1906). Lake (Parker). Art of producing 

metallic iridium. July 11. 

„ 7461 (19(^). Howatt. Mineral washing Und separ- 

ating apparatus. July 11. 

n 9799 (1906). Grfinwall. ProeeMi ht heating, 
smelting, or teduoing mathrlals, July IS. 

10,618 (1996). SieiiiensundEalshU A.-G. Alloy for 
bearfngsor thufihe^ July lL ^ 

A* ' 
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XI*— JMCTRO-CHEMieTRY AND ELECTRO- 
MBmELURGY. 

[A.] 14,971. Diokiion. Immkting materiftU. July 2. 

„ 1ft, 727. Jungner. Primary galvanic eleraonta. 

[Swod. Appl.. July 12, 1905.]* July H. 

„ 16,759. Butterfield. Insulators and non-cotiducfc- 

ing material for electrical work. July 12. 
l6,Blfi. Kaiser. Protsess for obtaining metals from 
ores Of furnace products in the electric furnace. 
[Ger. Appl., July 19. 1906.]* July 12. 
rC.S.] 24,724 (1905). Clark (Darrnstildter), Electrolytic 
manufacture of metal tubes and other bodies. 
July 18, 

11,498 (1906). Trunkhahn, Process for obtaining 
** electrolytic metal deposits. July 18, 

XII.— FATTY OILS, FATS, WAXES, AND SOAF. 
[C.S.} 14,294 (1906), Fell (Korndftrfer). See under III. 


[0,8.1 22.426 (1906). Kdnig. Mechanical blneiim a|^jra- 
tne for use in the treatment of sugar. 11, 

„ 10»27S (1906). Sohillor. Centrifugal maohinee for 

clarifying and washing sugar and similar matmnala. 
July 11. 


Xm— BREWING, WINF*S, SPIRITS. Ero. 

[A.1 16,179. Foil. Apparatus for drying yeast. July 4. 

„ 16,264. Bmley, Production of sterilised or pasteur- 

ised non-deposit beer, July 6. 

„ 15,966. Kubessa. Brewing process. [Get. Apjd., 

July 16, 1905.]* July 14. 

[C.S.] 13,602 (1906). Soo. Jules, Jean, et O©., and 
Raverat. Recovery of vapours of alcohol, pure 
or mixed with air, gases, moisture, or other 
volatile sol vente. July 11. 

„ 16,689 (1905). Boidin. J*rooes8 for rendering the 

carbohydrates in general soluble, principally for 
grain distillation. July 18. *- 

,. 26,274 (1906). Lee. Process of brewing. July 11. 


XIIL— PIGMENTS, PAINTS ; RESINS, VARNISHES ; 

' INDIA-RUBBER, Etc. 

(yl.)— inoMicwTS, Paints. 

[A.l 16,649. Boult (Sohlogol). Oil-paints.* July 10. 

[C.S.] 4633 (1906). I^ieishman. See under V. 

( R. )— Rksins, V ABNisH ns. 

I A,] 16,338. Justice (McKenzie). Method and apparatus 
for extracting turpentine aivd other products 
from wood.* July 6. 

„ 16,341. Pickles. Composition of driers for naint, 

and drying materials for linseed and other drying 
oils and for vanush. July 6. 

„ 16,838, Guittet Manufacture of driers for paints, 

varnisbes, and oils, July 12. 

(C.H.] 8884 (1906). Sommer. Manufacture of mono* 
coloured linoleum. July 18. 

(6 \)— Inbia-Rubbbh. 

lA.J 16,638. Price. Refining or purifying india-rubber, 
gutta-percha, balata, and the like. July 10. 


XIV.— TANNING. LEATHER. GLUE, SIZE. Etc. 

[ A-l 16,209. Boult (vStange). Manufacture of plastic and 
elastic substances and artificial leather there- 
from. July 4. 

„ 16,418. Sebastiano Boociardo & Co. The tanning 

of hides. [Uor. Apifi., July 6, 1906.]* July 6. 

16,648. I>ufour. Treatment of tannic extracts.* 
July 10. 

[C.S.] 26,517 (1906), Korle. Process for producing 
artificial leather. July 11. 

„ 3107 (1906). Lerman, Schwartz and Pikos. See 

under IV. 

XV.— MANURES, Era 

I A.1 16,922. Brlghtmom PrOtluctlon of fertilisers and 
the like. July 13. 

„ 16,949, Earp-Thomaa. Preparing and growing and 

distributing organisms which fix or gather 
atmospheric nitrogen. lU.S, Appl.* Sept. 29, 
1906.]* July 14. 

[C.S.] 17,038 (1906). Furse. Method of obtaining 
manure and fusA from refuse. July 18. 

XV1.-^UGAR, STARCH, GUM. Em 

[A.} 16,974* Shaw. ^ , 

16.689 41606). Boidlm ^ XVIL 


XVm.-FOOPS ; SANITATION. WATER 
PURIFICATION ; AND DISINFECTANTS. 

(A.)— Poona. 

[A.] 16,173. Wurm. Method of treating milk.* July 4. 

(R.)— Sanitation ; Water Puiufication. 

[C.S.] 26,016 (1906). Stephenson. Apparatus for purify- 
ing water or other liquids. July 18. 

XIX.— PAPER, PASTEBOARD, Eto. 

[A.1 10,228a. Johnson (Badisoho Anilin* und Soda 
Fabrik), Manufacture of substances JtMembling 
celluloid.* July 6. 

„ 15,001. Schmidt. Method of making partly trans- 

parent fiapors, and apparatus therefor.* July 2. 

„ 16,068. Stock. Paper making maphines. July 2. 

„ 16,241. Mitchell. Treatment of paper and other 

surfaces. July 4. 

„ 15,627. Eiohmann. Production of sulphite cellu- 

lose from wood. July 9. 

[C.8.1 23,787 (1906). Brandt, See under V. 

XX.— FINE CHEMICAJ^. ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 16,064. Wilhelm Anhalt Ges.m.b.H. Method of 
producing permanently clear tinctures. [Gor. 
Appl, Aug. 3, 1906.]* July 2. 

„ 15,619 Newton (Bayer und Co.). Manufacture of 

dialkyl barbituric acids. July 9. 

[C.S.J 16,615 (1906). Imray (Meister, Lucius, und Briin- 
ing). Manufacture of A^-oyologoranio acid and 
derivatives thereof. July 11. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

1 C.8.1 8911 (1905). Kelly and Bentham. Preparation and 
development of photographic plates, films, and 
the like. July 18. 

* „ 91 (1906). Doeks. Photographic printing. July 11. 

XX1I.-EXPL08IVK8. MATCHES. Em 

laS-J 23 , 92 a (1906) Wolfshohl. Apparatus for nitrating 
cotton or the like. July 18. 

XX*a-<3BN®RAL ANAtVT^ OHJiMISTETf. 

rus.l MI7 8ol»te. AWWtB»'*»*Ml3r*»8 «“• 
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IV.MJ^WKINO UitXZim ANP DysaTOTFS. 

[A,] IWIa, Joh^tAoxi (Bftdkol>e Anitia wwi Soda iFftbrik). 
M«mif«cittiro m naphtholeiie derivktiveo.* 
July a 

[0.6.] 22t736 (1906). i^ohuHon (KAUo und Oo.). Mejw* 
faottti^ of organic oompounda oontaitiixig aulphitr 
and of rod odouring matter therefrom. July ll, 
u 8107 (11^0). Irermati, Sohwartr. and Pikoa. Manu- 
facture of a black dye with by.producta including 
a tanning i^ent or a aeoond ulaok dye. July 1 1. 
„ 12,618 11908). Johnacai (Badiaohe Amlin und Soda 

Fabrik). Manufacture of oomftounds of the 
anthracene sarieR, July 18. 

v.-pkeparing, bleaching, dyeing, 

PRINTING. AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 


„ 6901 (1908). Brdnler. Oxidation of ttltwum 

of the air, and cooireraion of the {Sodtibt into 
nitric acid or ita ealte. July 11. 

9419 (1906), Bdwardes. Table aalt. July U, 

Vni.-GLASS, POTTERY, AND BNAMELS. 

[A.] 16*292. CkamberH. Combined gUme tank and pot 
furnace.* July 6. 

„ 16,298. Chambers. Manufacture of glass,* 

July 6. 

„ 16,539. Engelhom. Treatment of corundum. 

July 9. 

[C.S.] 6302 (1908). Pauls. Composition for making grind- 
ing tools. July 11. 


[A.J 16,133. Thiele, and Soc, Gc^n. de la Sole Artificielle 
Linkmeyer. Method of producing oelluloKe 
threads. July 3. 

„ 16,160. Ribbert. Preparation of discharging rosisis 

under vat dyestuffs upon colours capable of 
difloharge by hydrosulphites.* .July 3. 

„ 16,208. Newton (Bayer und Co.). Dyeing with 

sulphur dyestuffs. July 4. 

„ 15,300. Paechtner. Dressing or sizing for yarns 

or other textiles.* July 5. 

„ 15,618. Bonny and Pritchard. Method of preparing 

vegetable fibres.* July 10. 

„ 15,829. Ellis (Merck). Impregnation of cotton 

fibres or cotton fabrics. July 10. 

[0.8.] 13,680 (1905). Fell (Korndflrfor). Process for oiling 
cotton and other vegetable fibres. July 1 1. 

„ 13,714 il905). Henry. Processes of cold dyeing. 

July U, 

„ 22,331 (1905), Johnson (Badisohe Anilin mid Soda 

Fabrik). Production of stable dyeings. July 11, 

„ 23,787 (1905). Brandt Treating or imprecating 

textiles, paiwr, Ac., with resins, fatty acids, and 
the like. July 18. 

„ 25,602 {1906). Ellis (Chom. Fabr. von Heyden 

A.-Q.). Manufacture of aldehyde hvdrosulphitc 
«ialt». July 11, 

„ 2330 (1906). Suramora. Preparation of vegetable 

fibre for spinning and other purposes. July 18, 

„ 4533 (1906). LcishraflJti. Waterproofing composi- 

tion applicable also os a vehicle for pigments. 
July 18. 

„ 8046 (1906). Soc. Franc, de la Viscose. Manu- 

facture of artificial silk from viscose. July U. 

„ 12,617 (1906). Johnson (Badische Anilin und Boda 

Fabrik). Removal of colouring matter from dyed 
or coloured material. July 11, 

„ 14,261 (1906). KoUe und Co. Dyeing and priutlng 

red on textile fibres. July 18. 


VII.-ACIDS, ALKALIS, AND SALTS. 

[A.] 24,B40a (1906). 0arke, Chapman and Co., and 
Robson. Absorbers for ammonia and other 
gases,* July 3. 

„ 16(0!02, Miebaoh. Process of producing high- 

pressed ammonia vapours.* July 2. 

„ 16,446. Carlson, Production of nitrogen oorapo- 

sitiom. [$wed. Appl., Feb. 28, 1908.J* July 8. 

„ 16,090, Rinman* Manufacture of alumina com- 

pounds.* July 10, 

16,691, Jaeger, Manttfaetnre of metal oxides,* 
July 10. 

„ 16,768, Radoliffe. Bu ftndfir \ 

b 16,97^. Bran aij| Van O^t. ’ Sepavatioa b! 
bo^IUa IrinnTilai^^ and iron, [0«r. AppL, 
j3y 16, 1966.]^ Jbly 14, 


IX.~BUILDING MATERIALS. CLAYS, MORTARS, 
AND CEMENl’S. 

[A.] 14,992. Wilson and Wilson. Prooees for making 
hydraulic cement, July 2. 

„ 15,306. Latham. Utilisation of old plaster oasts 

and other hydrated sulphate of lime, and appar- 
atus therefor. July 5. 

„ 16,553. Sohougaard. Manufacture of artificial 

marble.* »july 9. 

15,831. Altena. Apparatus for treating wood with 
preservative compositions. July 10. 

„ 16,677. Thwaite. Burning or calcining oaleareous 

and argillaceous and mineral substances in 
rotary furnaces or kilns. July 11, 

„ 16,734. Collins. Manufacture of a refractory 

material. July ll. 

15,736. C/ollins. Manufacture of refractory 
materials. July 11. 

„ 16,808. Siraonsen. Cement mixture. July 12. 

[as.] 6946 (1900). Morgan. Cemeht kilns. July 18. 

„ 9906 (1006). Stowell. Bricks for fireproof aftd re- 

fractory purposes. July 18., 

X.-~METALLUHGY. 

[A.] 15,015. Bosshardt and Garda. Smelting furnaces.* 
July 2. 

„ 15,384. Maolvor, Fradd, and The Metals Kxirao- 

tion Corporation, Ltd. Treatment of ores or 
ore products ooDtaining aino. July 6, 

„ 15,535. Plathner and Dorn. Tinning, leading, and 

soldering metals. [Ger. Appl, Match 20, l908.]f 
July 9. 

„ 15,612. Callow. Compound fiux for smelMnginetal 

July 10, 

„ 16.626. Colburn. Manufacture or teeatment of iron 

or steel* July 10, 

„ 16,677. Thwaite. /See under XX, 

„ 15,722. Lake (Soc, L’Oxyhydrimw Intemat.), 

Soldering and brazing metals. July U. 

„ 16,818. Kaiser. Bee under XL 

[C.S,] 14,632 (1906). Kemper, Damhorst and Utka. 
Powder for application to patterns for sand 
moulding. July 18. . * 

„ 20,961 (1905). Kemp. Smelting ores in Mast fur- 

naces July 18. 

„ 24,003 (1906). Lake (Parker). Art of producing 

metallic iridium. July 11. 

„ 7461 (19(^). Howatt. Mineral washing Und separ- 

ating apparatus. July 11. 

n 9799 (1906). Grfinwall. ProeeMi ht heating, 
smelting, or teduoing mathrlals, July IS. 

10,618 (1996). SieiiiensundEalshU A.-G. Alloy for 
bearfngsor thufihe^ July lL ^ 
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mmasiL ootteniiaB. , 




OuaptMU Bfown. 
mihiirOMtty. 

1 ! E. Davim. 

E40. pouuin. 


LlT«ifool Seetton. 

OAoirMMit J. T. Ootaoy. 
Vi^kl^httinimn : BiMtooe Ctatiy. 


Ale]C. Watt. 

W. Ooninstwood 
wlliiami. 


<1* Wataoa Gray. 

0. loiunMt 
Max luupratt. 

H. J. li. EawUoi. 

Bon. Troaiuror: W. P. Thompson. 

Bon. Local Swritary : 

W. E. Hardwick. 18. Batavia Baildlnfs. Haoldns Hey, Liverpool. 


London Section. 


Chairman: E. J. Priswell. 
■ Viea-OKairman : 


E. J . Bevkn. 
H. G. Qolman. 
S. 0. Forster. 
G. C. Jones. 

C. A. Keane. 


Committee : 

J. Lewkowltseh. 

A. E. Ling. 

G. T. Morgan. 

B. E. E. Newlands. 
W^n, Pearce. 


Walter F. Held. 

A. Gordon Salamon. 
P. Sohldrowits. 

F. Napier Sutton. 
Thos. Tyrer. 


’ Bon. Local Secretary. 

IttUan L. Baker. 0tainesbury Holt. Kingston Bond, Staines. 


Hanehester Section. 


Chaimnan : G. H. Bailey. 
Viee-Ciairtnan : K. E. Markel. 


W.lLoSeman. 
tj. Greasmann. 
W. B. Bart. 


CommUiee : 
E. 8. Hutton. 
W. E. Kay. 

H. I*evlnstein. 
H. Morris. 


W. J. Pope. 
H. Porter. 

T. Stenhouse. 


Bon. Local Seeretary : 

Julius Httbner, Ash Villa, Oheadle Holme, Cheshire. 


Newesstle Seetion. 


CAairman.’ H. Louis. 
VilceChoirman : J. T. Dunn. 


Ornmittee : 
John Pattinson. 
C. J. Potter. 
Geo. Sisson. 
Harry Smith. 


J. A, Smythe. 
W. H. 8<meau. 
A. SpiUer. 

C. £. Stuart. 


Bon. Local Smaiary and Treaenrer : 

F. Cl Oanett. Armstrong College, Newc«tle-on-Tyne. 


0. E. Borilild. 
A.V.BaI- 


Mew England Seetion. 

CMwnhi : Henry Howard. 
Viee-Okaiman : F. S. Atteaux. 
C o m mittee : 



Charles E. Sanger. 
F. H. Thoip. 

W. H. Wsikm. 

W. J. Webber. 


'Hm. XtMl Sm N t in : 

' A, Sox UiA crA.A. 


Now Fork Seetjem 


Chairman : Geo. C. Ulo&e. 


tteoChaiman : 


C. BaskervUle. 
Howard B. Bishop, 
V. Coblentc. 

J. B. F. Herresfaoff. 
A. 0. Humphreys. 


Committee : 
Geo. F. Kuns. 
E. G. Love. 

S. H. MiUer. 

E. W. Moore. 

T. J. Parker. 


A. Plant 
G, A. Pmhaska. 
W. E. Eowlsy. 
Maxirnittan Tobh. 


JETon. Loml Seeretary : 

H. Bohweitier, 128, Duane Street, New York, V.S.A, 


Nottlngbam Seetion. 


Chairman : J. M. C. Paton. 
Vioe-Chairmain : J. T. Wood. 


Committee : 

H. 8. Garry. 

J. Goldings. 

F. Stanloj^r Kipping. 


J. O'Snllivan. 
G. J. Ward. 

J. White. 


L. Archbutt. 

S. F. Burford. 

F. J. E. Oarulla. 

E. M. Gaven. 

Bon Treaeurer: 8. J. Pentecost. Sherwood Else, Nottingham. 
Hon. Local Secretary : 

S. E. Trotman, King's Walk Chambers. Parliament Street, 
Nottingham. 


Seottlsh Seetion. 


Chairman: J. S. Macartbur. 
Viet'Chairman : Thos. Gray. 


R. M. Clark. 

W. 8, Curphey. 

L. Dobbin. 

Jas. FaUl. 

J. Arnold Fleming. 


Committee : 
Jno. 8. Ford. 

E. Hamilton. 

G. G. Henderson. 
J. Falconer King. 
Jai. McLeod. 


T. L. Patterson. 
David Perry. 

D. J. Playfair. 

E. T. Thomson. 
Ohas.W. Townsend 


Bon. Seeretary and Treaeurer: 

Chas. E. Fawsitt 0. Foremount Terrace, Glasgow. 


Sydney, N.S.W., Seetion. 

Chainnan : E. Grsig Smith. 
Vice-Chairman : A. Livsfsidgft. 
Committee : 


L. Mesgitt. 

Jas. HTPetrie. 
A. A. Eamsay. 


J. A. Schofield. 
H. G. Smith. 

T. Steel. 


W. A. Dixon. 

V. ElUott. 

G. Harker. 

G. 0. Joplin. 

Bon. Local Secretary and Treaeurer : 

T. V. Walton, Colonial Sngar Co.. O'Connell Street. Sydney, N.S.W 


Torktblre Seetion. 


Chairman: F. W. Branson. 
Vice-Ch ai rman : Thorp Whitaker. 


. E. BedfonT. 
^ A. Biir^. 
M. Obi^n. 


J.OutM. 
H. E. Hirst. 


G. w.4Na^. 


Hew. loced 

X. taU^, 17, EMdrlPttade, tistda. 


A.SttlthaHs. 





t7,2<J5 (IW), avul O’CcumiJr. 

atuH for malcing aulpbate of Jufjr U. 




IV.MJ^WKINO UitXZim ANP DysaTOTFS. 

[A,] IWIa, Joh^tAoxi (Bftdkol>e Anitia wwi Soda iFftbrik). 
M«mif«cittiro m naphtholeiie derivktiveo.* 
July a 

[0.6.] 22t736 (1906). i^ohuHon (KAUo und Oo.). Mejw* 
faottti^ of organic oompounda oontaitiixig aulphitr 
and of rod odouring matter therefrom. July ll, 
u 8107 (11^0). Irermati, Sohwartr. and Pikoa. Manu- 
facture of a black dye with by.producta including 
a tanning i^ent or a aeoond ulaok dye. July 1 1. 
„ 12,618 11908). Johnacai (Badiaohe Amlin und Soda 

Fabrik). Manufacture of oomftounds of the 
anthracene sarieR, July 18. 

v.-pkeparing, bleaching, dyeing, 

PRINTING. AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 


„ 6901 (1908). Brdnler. Oxidation of ttltwum 

of the air, and cooireraion of the {Sodtibt into 
nitric acid or ita ealte. July 11. 

9419 (1906), Bdwardes. Table aalt. July U, 

Vni.-GLASS, POTTERY, AND BNAMELS. 

[A.] 16*292. CkamberH. Combined gUme tank and pot 
furnace.* July 6. 

„ 16,298. Chambers. Manufacture of glass,* 

July 6. 

„ 16,539. Engelhom. Treatment of corundum. 

July 9. 

[C.S.] 6302 (1908). Pauls. Composition for making grind- 
ing tools. July 11. 


[A.J 16,133. Thiele, and Soc, Gc^n. de la Sole Artificielle 
Linkmeyer. Method of producing oelluloKe 
threads. July 3. 

„ 16,160. Ribbert. Preparation of discharging rosisis 

under vat dyestuffs upon colours capable of 
difloharge by hydrosulphites.* .July 3. 

„ 16,208. Newton (Bayer und Co.). Dyeing with 

sulphur dyestuffs. July 4. 

„ 15,300. Paechtner. Dressing or sizing for yarns 

or other textiles.* July 5. 

„ 15,618. Bonny and Pritchard. Method of preparing 

vegetable fibres.* July 10. 

„ 15,829. Ellis (Merck). Impregnation of cotton 

fibres or cotton fabrics. July 10. 

[0.8.] 13,680 (1905). Fell (Korndflrfor). Process for oiling 
cotton and other vegetable fibres. July 1 1. 

„ 13,714 il905). Henry. Processes of cold dyeing. 

July U, 

„ 22,331 (1905), Johnson (Badisohe Anilin mid Soda 

Fabrik). Production of stable dyeings. July 11, 

„ 23,787 (1905). Brandt Treating or imprecating 

textiles, paiwr, Ac., with resins, fatty acids, and 
the like. July 18. 

„ 25,602 {1906). Ellis (Chom. Fabr. von Heyden 

A.-Q.). Manufacture of aldehyde hvdrosulphitc 
«ialt». July 11, 

„ 2330 (1906). Suramora. Preparation of vegetable 

fibre for spinning and other purposes. July 18, 

„ 4533 (1906). LcishraflJti. Waterproofing composi- 

tion applicable also os a vehicle for pigments. 
July 18. 

„ 8046 (1906). Soc. Franc, de la Viscose. Manu- 

facture of artificial silk from viscose. July U. 

„ 12,617 (1906). Johnson (Badische Anilin und Boda 

Fabrik). Removal of colouring matter from dyed 
or coloured material. July 11, 

„ 14,261 (1906). KoUe und Co. Dyeing and priutlng 

red on textile fibres. July 18. 


VII.-ACIDS, ALKALIS, AND SALTS. 

[A.] 24,B40a (1906). 0arke, Chapman and Co., and 
Robson. Absorbers for ammonia and other 
gases,* July 3. 

„ 16(0!02, Miebaoh. Process of producing high- 

pressed ammonia vapours.* July 2. 

„ 16,446. Carlson, Production of nitrogen oorapo- 

sitiom. [$wed. Appl., Feb. 28, 1908.J* July 8. 

„ 16,090, Rinman* Manufacture of alumina com- 

pounds.* July 10, 

16,691, Jaeger, Manttfaetnre of metal oxides,* 
July 10. 

„ 16,768, Radoliffe. Bu ftndfir \ 

b 16,97^. Bran aij| Van O^t. ’ Sepavatioa b! 
bo^IUa IrinnTilai^^ and iron, [0«r. AppL, 
j3y 16, 1966.]^ Jbly 14, 


IX.~BUILDING MATERIALS. CLAYS, MORTARS, 
AND CEMENl’S. 

[A.] 14,992. Wilson and Wilson. Prooees for making 
hydraulic cement, July 2. 

„ 15,306. Latham. Utilisation of old plaster oasts 

and other hydrated sulphate of lime, and appar- 
atus therefor. July 5. 

„ 16,553. Sohougaard. Manufacture of artificial 

marble.* »july 9. 

15,831. Altena. Apparatus for treating wood with 
preservative compositions. July 10. 

„ 16,677. Thwaite. Burning or calcining oaleareous 

and argillaceous and mineral substances in 
rotary furnaces or kilns. July 11, 

„ 16,734. Collins. Manufacture of a refractory 

material. July ll. 

15,736. C/ollins. Manufacture of refractory 
materials. July 11. 

„ 16,808. Siraonsen. Cement mixture. July 12. 

[as.] 6946 (1900). Morgan. Cemeht kilns. July 18. 

„ 9906 (1006). Stowell. Bricks for fireproof aftd re- 

fractory purposes. July 18., 

X.-~METALLUHGY. 

[A.] 15,015. Bosshardt and Garda. Smelting furnaces.* 
July 2. 

„ 15,384. Maolvor, Fradd, and The Metals Kxirao- 

tion Corporation, Ltd. Treatment of ores or 
ore products ooDtaining aino. July 6, 

„ 15,535. Plathner and Dorn. Tinning, leading, and 

soldering metals. [Ger. Appl, Match 20, l908.]f 
July 9. 

„ 15,612. Callow. Compound fiux for smelMnginetal 

July 10, 

„ 16.626. Colburn. Manufacture or teeatment of iron 

or steel* July 10, 

„ 16,677. Thwaite. /See under XX, 

„ 15,722. Lake (Soc, L’Oxyhydrimw Intemat.), 

Soldering and brazing metals. July U. 

„ 16,818. Kaiser. Bee under XL 

[C.S,] 14,632 (1906). Kemper, Damhorst and Utka. 
Powder for application to patterns for sand 
moulding. July 18. . * 

„ 20,961 (1905). Kemp. Smelting ores in Mast fur- 

naces July 18. 

„ 24,003 (1906). Lake (Parker). Art of producing 

metallic iridium. July 11. 

„ 7461 (19(^). Howatt. Mineral washing Und separ- 

ating apparatus. July 11. 

n 9799 (1906). Grfinwall. ProeeMi ht heating, 
smelting, or teduoing mathrlals, July IS. 

10,618 (1996). SieiiiensundEalshU A.-G. Alloy for 
bearfngsor thufihe^ July lL ^ 
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PROCEEDINGB 

Tfl»in-FirTH°MHDAl MEEK 

MANOHESISB; 

WSDVl&DAY, JtTLY llTK, 1906. 

The Twenty«ftfth^ Annual General Meeting of the 
Society wa« held at the Municipal School of Teohnoloffy, 
Manoneeter, on Wednesday, July 11th, the President, Dr. 
Edw. Divers, F.R.S., being in the chair. 

AmOM those present were Mr. Eustace Carey (Pre- 
■ident'Elect), Dr. L. Baekeland, Sir W. H. Bailey, Idr. 
John Brook, Mr. W. W. Butler, Dr. J. T. Conroy, Mr. 
G. M. Davison, Dr. C. Dreyfus, Mr. Thos. Fairley* Dr. 
0^ E. Pawsitt, Prof. P. F. Frankland, r.R,S., Prof. A. G. 
<3^n. Prof. C. E. Groves, F.R.S., Mr. Oscar Guttmann, 
Mr. Samuel Hi^, Mr. D. H. Hacking, Mr. D. Rosooe 
Hardwick, Mr. H. Hemingway, Mr, Julius Hiibner, Dr. 

D. B. Hewitt, Mr. J. M. Dvi^, Prof. W. R. Lang, Mr. 
Ivan Levinstein, Dr. J. Lewkowltsoh, Dr. K. E. h^kel, 
Mr. T. D. Morson, Mr. J. Worthing, Mr. F. R. 0'Shau|^- 
nessy, Mr. David Perry, Prof. W. J. Pope, F.R.S., Kr 
Boverton Redwood, Mr. J. H. Reynolds (l^incipai Clerk 
of Manchester, Sir H. E. Roscoe, F.R.S., Mr. F. Soudder, 
Mr. WatSbn Smith, Mr. £. R. Taylor, Mr. H. L. Terry, 
and Mr. Thot. Tyrer. 

There was a large attendance of members. 

The PRBStDsvT read a letter received from the Chairman 

the Manchester Section (Dr. G. H. Bailey), expressing 
regret at his inability to be present, and communicating 
the hearty welcome which Manchester desired to express 
tb the S^iety on visiting that city for its twenty-^h 
annuid meeting. 

Dr. Hbwxtt stated that he had been asked by the 
Manchester Section to express their hearty trelcome to the 
members on that, the twenty*fifth meeting of tlm Society. 
The Society was initiated in Manchester, and he saw on 
the platform two of those who were present when the 
Society was inaugurated, Sir Henry Bosooe and Mr. 
Eustace Carey. He well rememberea the long discussion 
which they hi^, as to what would he a suitable name for 
the Society. He was very glad to welcome to Manchester 
that large national Society, which had now branches 
not onlv on this side but abi^. He was much interested 
in the formatioa of the American Sections, and was glad 
to welcome their Apaerican friends. He had great piaaaurb 
in welcoming the Society on that, the twenty.fifl^ anaiver- 
aa^ of the Society, to Sfanohestor. 

The Pbwxdxvt, addxeMtng^ Dr. Hewitt, said that, on 
behalf of Ae Society, he returned verv hearty thanks |<« 
the cordial wey ia whipb they (of Manchester) had pro- 
vided the members hoemtality. It waa a ywy great 
bleasnre to him to note the active part whi^ Mimohoeter 
had takiW in inaugurating that Society. He proposed a 
vote Of Oondolence with the Chairman of the section, Dr. 
Bailey, expMsMttg ht the seme time their graHdoation 
at knowing that he was Onkking ^rapld teoovwpy Ho In^ 
health agam. He euggested that a message be sent saying 
how, much iiniBsOd blwi» end that they were very 
gM tg^^OtOw he vfin 

^ xjke'enggestlon itas approved, and Secretary we# 
iaitraoted to send such 4 messi^ to Bailey. 

f he PttfegXKanrT then called upon tlm; Seosoiai|r to itnd 
tlie of '^rt ■tntnihiw # 


o1i|bet of nonkdMring auDd a^^dlngr H appvoptd* 
tkAi— 

^ That it is dasiiAble that the ,af (llhdittlea) 
^^ht^istcy, as novr exktlikg, MKmId be 
imder and aubjeot to the grant of a Hoyal QWvtnn 
** and ibai ^ Gi^oU be, and i au^Sued 
*Vto take aU neceesary stgpe to pMttie the grant of a> 


** Royal Charter of Ihoofpdeatkm;** 
^ Minutes were oondr4ai]{id. 


The 

The PmemiKT read letters, expreesiagtngret at (Ml 
inability to be present at the meeting, isnin Mr. 
Carpenter, Mr. H. H. Harthf, A. Gordon T * 
and Mr. Ohas. Wightman. 


NOMIKATXOVe YO ' 


I CbuircQCU 


The PnnaiDiRT read the list of the new Oouncil* at 
follows ; — , , 

LIST Of 0OPB01L. lS0a.ieeT* # 


Dr. L. Bsekelsud. 

J. Carter BeU. 

Dr. Vhi^l Ciobtonts. 

Dr. Edw. Dlvexi. F.E.S. 
David Howard. 

Dr. J. Lewkowltaoh. 


Euftact Osrey. 

tTdstn* SmmWslMnnw * 


Dr.Jk. 0. 'Lovs. 

K. M. MSrtlii. ' 

A. Gor^. MMSon. 


Chss. Wiihtw^ 

OrdinmtM Mmbm a/ Ce w ee g . 

Dr. J. T. Dunn. Sir Bovwtm Aedwoodvt 

Oscar Outtmann. Walw P. jWdT^ ; 

B. Grant Hooper. Dr. F. J. Smalt. ,, 

Prof. W. B. Lang. Thof. TyrST. 

A. R, Ling* |ir XboBtf ' 

Dr. K. B. Markel. E, CTWo 

iP. 

SttHontU ChMmtn mid Bwrdtdrk* : 
BmcntOHAiiu 

Prof. Percy F. Fraiikland,l^E.S. i F. E. 0*Sliaughnasiy. 


Prof. W. Hodgson Bills. 
Dr. Jas. T. Conroy. 

E. J. Frlswell. 

Dr. 0. H. BaUey. 

Prof. H. Louis. 

Henry Howard. 

Deo. C. Stone. 

J. M. C. Paton. 

J. S. MoArtbor. 

Dr. E. Grelg Ssslth. 

F. W. Branson. 




OAsanuji. . 

1 Allred Burton. 

Lxvsarooi.. ^ 

I W. Eoseoe Hardntefc. 

LOFDOS. 

I Jute L. Baker. 

XAFonsiis. 

I Jattas BEfilmer. 

nbwoassss. 

« JL Br. F. 0. Oareett. 

Haw 'BnaiASn. 

I X. Sgbwsitser* 

HOtfaroneM. , 

sooTfim.^; ^ 

I Oms. 1, fiwnw^ 

8TWr»Y.,BB#- 



Heeofwnr 

Samuel Hall, Best London 


Secfca^^ Oharlti 0. 


Bridge Sinet, ' 

TelesrepWe Addrsit M, 

MpAmm' jrwaSer'.^ ^ ^ 

SicuTABY raad the gl the 

Sooiety for 'the past year, as 

BmiRt Of 

The ttumber of member On the is i 

edmpaied with 4,926 at the Isit Ahrimi Msetini; ^Dotl 
iho ytdt 871 nunubaie* have been, eleclitd at ccttnp 
with 4fig last year; the loiiee have bafn^M at lii ^ 
m and Ihwe have ba«i so daaMit in bmn|ipkd^ WHh 
41 W^yemt. ' :■ ” ' ' 

The names of those ^ho have dhil are t 
0, A. Batteoh, Percy Bateson, Tboe. Ch^ty, Au& 
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ANNUAL GENERAL HSETINQ. 


CdTnlr SI. 1M«. 


Royle, B. RuMell, Howard P. RyUnd, CharleB Sevin, 
Prof. H. Sprenwl, F.R.S., l)r. Wm. 8. Squire, Robt. 
Taubman^ Jaa. Davis Taylor, Sir Charles Tennant, Bart., 
M. A. Whichelo, W. Watson Will, and Harvey L. 
Williams. ^ 

The Hon. Treuurer^s financial report was issued in 
the Journal for June 30th, and' will be laid before the 
meeting. 

The Journal for 1905 numbered 1,334 pages, equal to 
65'6 pages for each issue, as compared with 62*2 in 1904. 
puring the past session 86 original papers, with discussions, 
have appeared in the Journal as compared with 92 in the 
previous session. Of 24 papers returned to authors by 
the Publication Committee for recasting, amendment, or 
^ndensation, 18 have l>een published and three have 
been withdrawn. Thirteen papers and communications 
have been refused. Mr. T. F. Burton has been aj)]K)inted 
Indexer of the Journal in place of Mr. Renaut who has 
resided. 

Mr. David Howard and Mr. Thomas Tyrer have l)een 
nominated by the Council to succeed Mr. Walter F. Reid 
and Mr. R. Forbes Carpenter as the Society’s representa- 
tives on the Governing Body of the National Physical 
Laboratory. Mr. David Howard has since been placed 
upon the Executive Ccmmittee of the Laboratory. 

Some discussion took place between the Council and 
the Governing Body of the National Physical Laboratory 
with regard to work invited by the Laboratory which 
came within the scope of the iiiraotising chemist ; and 
certain words in a letter from Lord Rayleigh to the 
President of the Society of Public Analysts! as well as in 
the Test Pamphlet published by authority, appeared 
to indicate that this competition ’with private enterprise 
might continue. After some correspondence, the 
Executive Committee promised to modify the wording 
of the Teat Pamphlet, and gave satisfactory assurances in 
regard to the work of the National Physical Laboratory. 
Copies of the correspondence were sent to the Institute 
of Chemistry and the Society of Public Analysts. 

It has bwn decided to petition H.M. the King to 
grant to the Society a Roym Charter of Incorporation. 

A requisition, in accordance with By-Law 40, asking the 
Council to convene an Extraordinary General Meeting 
of the Society to consider the matter, was presented 
in December last, and on March 27th the meeting was 
held at the House of the Society of Arts, at which it was 
unanimously resolved : — “ That it is desirable that the 
Society of Chemical Industry, as now existing, should be 
incorporated under and subiect to the grant of a Royal 
Charter, end that the Council be and hereby is authorised 
to take all necessary steps to procure the grant of a 
R<^al Charter of Incorporation.’’ 

On the recommendation of the British Joint Organising 
Committee, the Council concurred in the opinion that the 
fctemational Congress of Applied Chemistry should be 
invited to hold its seventh meeting in London in 1909, 
and undertook the preliminary arrangements connected 
with the giving of the invitation in Rome. At the 
closing meeting of the Congress Dr. Ludwig Mond 

S ave the invitation, and was supported by ^ot W. A, 
!ilden on behalf of the British Government, Dr. Edw] 
Divert on behalf of this Society, and Prof. R. Meldola 
on behalf of the Chemical Society. The invitation was 
unanimoutly accepted, Sir William Ramsay was elected 
Pr^deiv||||r Bir Henry Roscoe, Hon. PresiJont, and the 
Joint Olrl^iinff Committee already formed was made 
the Or||4niting Committee for the next Congress. 

A oojfimittee has been formed to celebrate the Jubilee 
of Dr, W. H. Perkin’s discovery of the first aniline dye- 
ttufi, and all the members of this Society have been 
invited to take part in the movement. It is proposed to 
present Dr. Perkin with his portrait, to be retained by 
Him during his lifetime and afterwards to become the 
property ox the nation, and to place his bust in the rooms 
of the Chemical Society. 

The Council has been able to render some assistance to 
the Board of Trade in the negotiations in regud to the 
new Spanish and Portuguese tariffs. 

There is every pobability tW the pledges on the 
•ub^t^ Industriil Alcohol given by the late Chancellor 
of the Exchequer will be oorned out by his suooessor. 


A committee of the Society is at present engaged in 
collecting evidence to be laid t^ore the Royal Commission 
on Canaui and Waterways. 

Representatives of the Society were appointed to join 
a deputation which waited on the President of the Boa^ 
of Trade on April 9th to ufm upon his attention the 
subject of Patent Law Amendment, and, in particular, 
the necessity of putting an end to protection for inventions 
which are only worked abroad. 

In order better to enable members abroad to take 
part in the elections of the Council, a few simjde amende 
menta in the By-Laws are proposed, whereby members 
will have a little more time to return their Ballot papers. 

The medal has on this occasion been awarded to Dr, 

I Ludwig Mond, F.R.S., for his conspicuous services to 
Applie<i Chemistoy in all the three departments for which 
the medal was established, vtz., his researches, discoveries, 
and improvements in processes. 

Mr. John Brock formally moved the adoption of the 
Report. 

Mr. C. E. Groves said he had great pleasure in seconding 
the Report, and must, at the same time, congratulate 
the Council and their fellow members on trying to effect 
their inoor))oration os a Royal Society, which would no 
doubt be carried out. 

The Report was adopted. 

The Hon. Treascrbr (Mr. Samuel Hall) said that in 
the JoURNAiv of Juno 30th, on page 565, there appeared 
a statement of last year’s working, as nearly correct 
as Jit was possible to make it. In the income there had 
been an increase of £220 from members’ Hubscriptions ; 
entrance fees gave an increase of £35, the total of entrance 
fees and life com|)OBition fees being £486. This was not 
reckoned as available income. £500 of such money 
hod been invested, and £485 had been received on account 
of income from investments, being £42 more than in 1904. 
£237 had been received from advertisements, and f491 from 
sales, making the working income £6254. As regards expen- 
diture, £1160 extra had been spent in publishing and 
Tiostage. This, with the Editorial work, which was as 
befort\ made the total for publishing the Journal £3679. 
Two new Sections had boon added during the year. Bir- 
mingham, an old Section which had fallen out’, had been 
revived, and a vigorous New England Section had been 
formed. The Sectional ex})en8es had, therefore, a tendency 
to increase. They, and the Annual Meeting expenses, 
amounted to £860, being only £24 less than in 1904, 
which was an exceptionally heavy year. The remaining 
working exoendituro was a little over £1000, £30 in 
excess of 1904. Towards the Decennial Index £91 
had been paid ; it was hoped this would be ready early 
in 1W7 ; it involved a very considerable cost for com- 
pilation, and an equally large coat for printing. It would 
DO a very valuable work, and, when within measurable 
distance of completion, notice would be sent out asking 
those who wished for copies to send their names and sub- 
scriptions, that an estimate might be formed of the 
number of copies required. Fresh arrangements had been 
made for indexing the yearly volume, at a less cost, 
while making the index read^v earlier in the year. Mr. 
Burton had been appointed indexer of the Journal in 
place of Mr. Renaut, who had resigned. 

At this point the Right Honourable James Herbert 
Tbowlis, Lord Mayor of Manchester, arrived, and took his 
seat on the platform. 

Mr. Hall, proceeding, said the final position, the 
excess of income over expenditure, was a balance of 
£423 to the good. This was not much, and was £60 ieaa 
than the dividends from their investments. Careful 
economy would be necessary, and the (knmcil were con- 
sidering if they could not increase the income by advertise- 
ments. Arrangements had been made for cheques on 
American bonks to be sent direct to the Treasurer. This 
should be a decided convenience to members on the 
other side, instead of their having to obtain paper payable 
in England, and it was hoped it might lead to an increased 
number of members. The balance sheet to the 31st Decem- 
ber, 1905, would be found on page 566 of the Joubhal, and 
the receipts and expenditure during the year. T^t wan 
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the ml balanoe sheet. They had been able to invest 
£1,000 during the year, and to carry forward £1,100 in 
cash for the work of the Society this year. All accumula- 
tions were invested in iirst-claBS securities, and in the 
name of three trustees. 

Mr. Thomas Tybbb moved that a vote of thanks be 
given to the Hon. Treasurer. He called attention 
to the narrowness of the margin between the revenue and 
the ex{)enditure. Mr. Hall had, ho said, referred to the 
res^wnaibility of the Coimcil with regard to economy, 
but he did not hear that he had referred to the duties 
of members who valued their privileges in the shape of 
the Journal. Never mind, Mr. Tyior said, what was 
called in business “ touting,” let them ‘‘ tout ” in a good 
cause. He ventured to say their duty was to support 
the Society, and increase the membership and revenue. 
He proposed a vote of thanks to the Hon. Treasurer, for 
the wo^ which he had done for them. 

Dr. L. Baekeland seconded, and the vote was passed 
with enthusiasm. 

The President said that they were now honoured by 
the presence of the Lord Mayor, who had kindly come 
to address them on the subject of their visit. 

The Lord Mayor said that he knew they had a pro- 
gramme before them which would bo, at any rate, an 
exhausting tax, not only on their physical endurance, but 
on some other aspects of their physical capacities, and 
therefore ho would only detain them a moment. He did 
HO with much ])lcasure that morning, because during the year 
of his tenure of olTlce as Lord Mayor there had been visits 
jMiid to the city by members of societies and inembcrHof 
congresses of various classes of the community, and it had 
been his pleasure to receive a good number, but of none 
could he say that his pleasure had been greater than in 
receiving that morning, on behalf of the city, the members 
of the Soinety of Chemical Industry. To begin with, he 
rather like^ the descrijition of their Society as one of 
industry, and as one of chemical industry. They, pro- 
bably, above and beyond all others, oomoined a double 
capacity. In the first place, the development and 
industrial application of their researches would make 
for themselves, he was going to say, large fortunes ; many 
of them did, and' were heartily welcome to them and 
deserved them. In the second place, it was scarcely 
possible for tliem to benefit themselves without at the 
same time benefiting the community. That was the 
.strongest feature of their Hociety — they benefited Hotuety 
by the tangible means which contributed to the develop- 
ment of their own fortunes. If he might he so rude 
as to illustrate what he meant, by the case of a gentleman 
who seconded the last resolution, he had been iden- 
tified with ” Velox,” and benefited himself to an enormous 
extent, but he could not do that without benefiting others 
at the same time. He (the Lord Mayor) was very glad 
that it fell to him in his year of office to welcome tnoir 
splendid Society of Chemical Industry. He trusted their 
stay in the city might be pleasant, and that the weather 
might be all that they could wish. 

The President, addressing the Lord Mayor, said it 
fell to him, on behalf of that Society, to express to him 
their most cordial thanks for the reception wmich the city 
of Manchester had given them on that occasion, and to 
assure him that all were interested in the city of Manchester 
in resjiect of its chemujal industries. In tfie old days, the 
Society owed very much to Manchester. The meetmg for 
forming It took place in Manchester. They thanked the 
Lord Mayor very heartily for coming there that day to 
offer that welcome on behalf of the city. 

The Lord Mayor now retired. 

The President, before proceeding to deliver his presi- 
dential Address, expressed the pleasure which it was to 
him to welcome many of those who were before them. 
"They had to welcome that day Sir Henry Roscoe ; Mr. 
Brook, another founder of the Society, and another of 
those men on whom so much of the snooess of the Society 
had depended ; Dr. Hewitt he had already referred to ; 
.and there were others, of whom be might name Mr. Tyrer, 


but there was one among them all that he was partioekrly 
desirous of referring to, and that was their President-eleot, 
Mr. Eustace Carey. He now took the opportunity df 
expressing to him the very great satisfaction they had 
in the prospect before them of sitting under him for the 
next year to come, as their President. He called upon Mr. 
Carey to respond, on behalf of the founders and on his 
own behalf, in connection with the office they had con- 
ferred on him. (Applause.) 

Mr. Eustace Carey, who was cordially meeted, said 
he knew they were as anxious as himself that the President 
should deliver his Address at the earliest possible moment; 
ho must, however, obey that command by rising and 
saying how greatly he appreciated the honour they had 
conferred on him that day, an honour he never had the 
slightest idea was coming along his way until he had a 
word from his kind friend Mr, Tyrer. Whatever was 
coming during the next year, he could onlv promise one 
thing, and that was, that as far as his small ability went, 
auytliing that he could do to promote the interests of the 
Society should be done. With regard to the founders of 
the Society, they were all delighted to see theif beloved 
first President there, to whom he (Mr. Carey) thought they 
might s^ that that Society owed more than to any other 
man. The President had mentioned others : Dr. Mond, 
Mr. E. K. Muspratt, and Mr. Brunner were invited to 
attend the first meeting ; Dr. Mond invited Manchester 
men like Dr. Schunok and others, and then Sir Henry 
Roscoe invited men in London, and the result thi^ saw 
that day in one of the largest societies that existed. He 
again thanked the members for the honour they had 
conferred upon him, and concluded by expressins the 
hope that at the end of the year they would not be disap- 
pointed. 

PRESIDENT’S ADDRESS. 

The President then read his Address, the full text of 
which was as follows : — 

THE SOCIETY OF CHEMICAL INDUSTRY. 

The time and place of this meeting offer a fitting 
opportunity to take a retrospect of the life of the Society of 
Chemical Industry. In accordance with the approved 
custom of reviewing events, when some self-imposed 
task of public utility has been going on uninterrupte^y 
for a quarter-century, this should be the day on whion 
progress is to be reported, for this assemblage of 
members constitutes the twenty-fifth Annual General 
Meeting of the Society. No place more appropriate 
than Manchester could have been chosen in which to 
issue that report of progress. It was in Manchester 
that much of the work was carried out which led Up 
to the formation of the Society of Chemical Industry, 
and it was here, for six years, that the Journal of the 
Society was printed and published* Not only is Mr. 
Watson Smit^ who has edited our Journal tiuoughout 
its existence, a former member of the teaching staff of 
what was then the Owens* College of Manchester, but Sir 
Henry Roscoe, the distinguished man who took so larm 
a part in bringing the Society into existence, who was the 
first President of the Society, and the first chairman of 
its Manchester Section, was for nearly forty years associated 
with Manchester, first, as Professor of Chemistry in the 
Owens* College, and afterwards as one of its Members of 
Parliament. Only a few years ago, for two yews in suooes- 
sion, another President of the Society, Mr. Ivan Levinstein, 
was chosen from Manchester, and the meeting to-day is 
the fourth Annual Meetmg of the Society that has been 
held in Manchester. 

The Chemical Society, founded in 1841, was 86 yesM old 
when the Institute of Chemistry was incorporated (1877), 
and 40 years old when the Society of Chemical Industiy 
was founded, and the younger bodies have become vmy 
suooessful, without in the least affecting unfwroiirably 
the increasing rate of growth of the parent Cbemioat 
Society. This fact makee it certain that thare is no 
rivalry in the purposes of th^ Booietiefc Bn! that dois 
not lessen the mtereat of an enquiry into the distinohMes 
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of thdir provinces from each other, not perhaps so well 
appreciated as it should be. Manifestly, the titles of 
these Societies only imperfectly indicate what differ- 
enoee there may be, and not altogether satisfactory is 
the information as to the nature of these differences 
which is to be obtained by reference to their articles of 
Association. 

Eirst, let us consider the titles. To everyone, such 
a title as Law Society or Natural History Society 
conveys correctly the notion of a society formed for 
doing something in connection with law’ or natural 
history— promoting knowledge of it, as a matter of fact. 
To call a I.aw Society a Legal Society would be felt 
to be the substitution of a puzrling title for the correct 
one. So much objection is not, however, felt to the use 
of the title, Historical Society, although History Society 
would be preferable, because free from the ambiguity, 
if not oddity, of calling a society, historical. The 
titles. Chemical Society, Physical Society, Electrical 
Society, have, however, oeen accepted without misgiving, 
and are now not to be changed, even though they cannot be 
defended But, at least, we see that tbc meaning is not 
the impossible one, that a society is chemical, but 
that it is a Chemistry Society, a Society which is 
oonoerned in some way wdth chemistry, presumably with 
its advancement. Between the titles, Chemical Society 
and Institute of Chemistry, no sufficient distinction can 
be drawn, since, as here used, “ institute ” can scarcely 
be differentiated from “ society ” to any useful extent. 

The titles, “ Institute of Chemistry ’* and “ Society of 
Chemical Industry," are alike t-o be condemned, with 
that of " Society of Arts," on the ground that a society 
is of persons, and not of arts or sciences or anything else, 
as is seen illustrated in the titles, “ Institution of Ovil 
Engineers," of “ Naval Architects," &c., " Society of 
Public Analysts," &e. The founders of the Institute of 
Chemistry would indeed have correctly named it, " The 
L^titute of Professional tlhemists," hocl it not been for the 
fact that anyone who is not registered as a " pharmaceutical 
ohemist " or a '* chemist and druggist " is punishable 
with fine should be stylo himself a chemist.” In the 
case, too, of the Booiety of Chemical Industry, such titles 
as " Society of Chemical Engineers " and " Society of 
Technical fJhemists " hod been suggested for it. That 
neither was adopted w'as due mainly to the recognition, 
that it was not suffioiently comprehensive. The excuse 
for giving it the title, " Society of Chemical Industry,” 
is that tnis title came into existence as an abbreviation 
of ” Booiety for the Advancement of Chemical Industry,” 
an earlier title only to be objected to on account of its 
length, and for a defect common to it and the term, 
“^emistry,” similarly used. It is not for the promotion, 
except indirectly, of chemical or any other industry 
that tjlje one society has betiii formed, or for the pro- 
motion of chemistry that the other has been formed. 
It is for the promotion of knowledge of the ways in which 
the Boienoe of ohemisiry can be utilised in the industrial 
arts, that is, in the arts which minister to the needs and 
desires of mankind, that the one Society exists, and for the 
advancement of the science of chemistry that the other 
Society exists. This view of the matter is justified by 
the fact, that the extended title of the Royal Society is 
that of being for improving natural knowledge, and that 
the title of ^e British Association is that of being for the 
advaooement of science. We are ant to forget that there is 
chemistry itself, and that there is the science of chemistry : 
chemistry being the change of substances into other 
substances, whilst its science is the knowledge of chemical 
phenomena and their relations of interdependence. 

Having seen that the titles, when liberally interpreted, 
indicate a sharp delimitation of the movinccs of the 
Society of Chemical Industry and the Uheniioal Society, 
we may look into the Charters or Articles of Association 
of the throe Societies for fuller information. According 
to the Charter of the Institute of Chemistry, the object 
of that Society is to attest by the certiffoato given to each 
of its Fellows and Associates that he was admitted 
into the Society only after he had proved himself quatiiled 
to advise oonoeming the applications of chemistry to the 
industrial erts. Its object, therefore, marks it off very 
diitlnetly from eitlmr the Chendoal Society (so nearly 


the same in title) or the Booiety of Chemical Industry* 
There must not, in Justice, be overlooked, however, the 
beneficial influence which the Institute of Chemistry 
exerts upon the advancement of the science of chemistry, 
and of tne knowledge of the applicability of that science 
to the service of man, by making the attainment of 
efficiency in applying the science of chemistry to the 
development of the arts a condition for receiving its 
fellowship. 

In the preamble to the Charter of the Chemical Society, 
confirmation is to Vic found of the correctness of the 
reailing of its title W’hich was just now set forth. It is 
stated in its charter that the Chemical Society was estab- 
lished for the general advancement of chemical science, and 
that it had till then pursued that object by having dis- 
coveries brought under discussion and the results made 
known to the public. But matters become rather com- 
plicated by the circumstance that in the amplification of 
this statement it is said that the object of the Society is* 
the ” advancement of chemical science, as intimately 
connected with the prosperity of the manufactures of 
the United Kingdom, many of which mainly depend 
on the application of chemical principles and discoveries 
for their oeneficial development, and for a more extended 
and economical application of the industrial resources' 
and sanatory conditions of the community.” This may 
look very like a definition of the object of a society of 
chemical industry. But it is not really so, and these 
words, giving a reason why the real object of the Chemical 
Society should be promoted by the grant of a Royal 
Charter, only express now the need which was then felt,, 
if the application for the Charter vas to be successful, 
of pleading the commercial utility of that object to an 
audience little alive to the value of the cultivation of science 
for its own sake. It has always been fully recognised 
that the motive of its utility is not the motive for doing 
most of the work brought before the Chemical Society, 
but a still higher one, little understood by the world at 
large, and therefore hardly to be serviceably expressed 
in tne fwtition for a charter. Very few jiajifirs on bhomistry 
in relation to chemical industry have appeared in the 
Journal of the Chemical Society, and on the occasion when 
Henry Deacon, describiM himself, with a purpose, as 
” Alkali Manufacturer, Wiunes,” lectured to the Society, in 
1872, on the application of physics and chemistry to explain 
the catalytic conversion of hydrochloric acid and atmo- 
spheric oxygon into chlorine and w’aier, he availed himself 
of the occasion at the end of the lecture to appeal to the 
Society to try to attract manufacturers and teolinologicab 
chemists to its meetings by giving thorn opportunities to 
rood pajiers on chemistry applied to the arts. Nothing 
came of the apjieal, the Council of the Society apparently 
recognising the impracticability of admitting such papers 
into its transactions. 

But the objection may be made that the Chemical 
Society publishes abstracts of jiiaiiors on chemistry in 
connection with mineralogy, agriculture, and physiology,, 
and that it did, until April, 1886, publish austracts on 
chemistry as used in the arts, and still does so on chemistry 
used in identifying substances (“ analytical chemistry ”), 
thus showing its activity in connection with the applica- 
tions of chemistry. The answer to this objection is simple. 
The Chemical Society helps to spread knowledge of the 
applications of chemistry only as a means to advance the 
science of chemistry, just as knowledge of the progress 
of the aoienoe of chemistry is seen to be aU-imi>ortant to 
him who would successfully apjfiy chemical science to 
the industrial arts. 

The Society of Chemical Industry has not yet got a 
Charter of Incorporation, but in its by-laws the specifio 
object of its establishment is stated to l>e ” to advance 
applied chemistry in all its branches.” In connection 
with thiB definition of the object of the Society, it is to 
be mentioned that ” Society of Applied Chemistry ” 
was a title suggested for it before its present one was- 
decided upon, lust as recently there was the meeting 
in Rome, which called itself the Sixth Intemationiu 
Congress of Applied Chemistry. The terms ” ivpplied 
chemistry,” “ applied physics,” ” applied mathematics,” 
“ applied meohi^cs,” and the like, are too firmly planted 
in uie language of technology to leave anyone muw hope- 
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thftt they wiU> within » remnable time, fail into dieose, 
Kerertbeleeie, the propriety of using suoh termi must 
be seriously called in question. In the first place, we 
have to remember that there is only one soience of 
chemistry, one science of mathematics, and so forth, and 
certainly in the term, ** applied chemistry,” by chemistry is 
meant the soience of chemistry. Whether ” applied ” or 
not, whether called ” analytiioal,” ” practical,” or anything 
else, chemistry remains one and the same science still. It 
follows, almost obviously, at least it does so on reflection, 
that by ” applied ” chemistry is not meant chemistry at all, 
and that it is not an object, at least not a direct object, of 
the Society of Ghemioal Industry tc* advance the science 
of chemistry. ” Applied chemistry ” signifies, not chem- 
istry itself, but its applications — it might be to anything ; 
but, by convention, applications to the useful arts 
and manufactures. The Society of Chemical Industry 
concerns itself with the applicability, conceived only or 
verified, as the case may be, of the science of chemistry 
to the arts, and its object is to advance the knowledge 
of how and when or where to apply the soience of chemistry 
in manufactures and other undertaking. In brief, its 
object is to advance the scientific knowledge of chemical 
technology. 

In its by-laws other objects of the establishment 
of the Society are given, but on examination these 
so-called objects prove to be nothing but ways and 
moans to be employed in the furtherance of the true 
object of the Society. As there stated, the second 
of these objects is said to bo to afford its “ members 
opportunities for the interchange of ideas with respect to 
improvements in the various chemical industries, and 
for the discussion of all matters bearing upon the practice 
of applied chemistry.” To the first part of this state- 
ment, the suspicion of hollowness seems t-o cling. There 
are those, inaeed, numerous enough, who will give to 
the world their ideas how particular industries might bo 
improved, and wo can receive these ideas for what they are 
w'orth. But few ideas which can be acted upon with good 
promise of suijoess are over given thus generously to the 
world, instead of being worked out under the direction of 
those who have conceived them. Whether or not that 
be the case, it is not to be supposed that the Society 
of Chemical Industry endeavours to cultivate this publica- 
tion of ideas. Then, too, the words quoted, ” practice of 
applied chemistry,” will also be felt to have been not well 
chosen, especially if the comments just now made upon the 
terra, “ applied chemistry,” meet with approval. Even 
the substitution of ” practice of applying chemistry to 
the arts,” or of “ practice of chemical technology,” 
either of which would be an improvement, would not 
make things right, for part of the difficulty lies in the use 
of the term ” practice.” It is not wanted to express what 
is intended, and it may convey what is not meant. It has 
elsewhere on accepted professional meaning and may 
therefor© here suggest that the province of the Society 
of Chemical Industry trenches upon that of the Institute 
of Chemistry. The third object is said to be ” to publish 
information upon ” improvements, and so forth. 

It is now suggested that the object of the Society, as 
understood bv the founders, is fully and more definitely 
expressed as being ” To promote in everyway the use of 
the knowledge of how the science of chemistry may be 
successfully applied to manufactures and other industries.” 
To attain that object, the Society, through its Council and 
Committees, endeavours to increase and diffuse that 
knowMge, and to lessen difficulties in the making full 
use of it, firstly, by organising meetings of its members 
to receive and discuss communications made to it con- 
cerning what purports to l)o an enlargement of that 
knowledge; secondly, by publishing a journal of the 
proceedings of the Society, together with abstracts of 
letters patent, and other pubhoations conoerning such 
advances in ohemistrjy as seem likely to react upon 
industry, and concerning proposed or actual changes in 
the apjuications of chemistry to the arts ; thirdly, by influ- 
encing legislation when it affects the development of 
obeimoal Industries ; and, fourthly, by doing such other 
things, as aoqffiring and disposing m property, which 
mi^ be oondumve to the attainment of its object. 

^tne possible xnisconoeption of the sense of this phras* 


ing of the oldect of the Society may be here anticipated 
I and provided for. Men interested and engaged in the 
pursuit of a chemical industry too often attach a meaniim 
to the word science, which makes them ready to 
exclaim, when they meet it, that what is wanted is e 
** practical ” knowledge, compared with which ” scientific ** 
knowledge is of small account. They attach a con- 
temptuous common meaning to scientific Imowledge, 
associating and even confounding it with what is ^own 
08 ” book ” knowledge, a verbeu ” so-it-is-said ” know- 
ledge, included along with other things in the equipment 
of the well-read and well-informed man. Such knowledge 
need not be, and usually is not real knowledge at all. 
It is possible for a man to be textually familiar with the 
contents of a large treatise on chemistry, and Vet be 
wanting in the qualification of a chemist. Only the 
praoticol chemist, to use the current term, con indeed be a 
chemist, can poKsess a sciontiflo knowledge of chemist]^. 
But not a few “ practical chemists ” have been, in the 
past and perhaps are still to-day, almost without 
scientific knowledge, and without, therefore, any true 
claim to be a chemist. Their practical knowledge is 
mere experience unenlightened by science. There may 
be a pile of it, but all of it will be without cohesion, un- 
productive and unprogressive. Apart from his crafts- 
manship, which may be an invaluable acquisition, ^ 
so-called practical knowledge is not worth consideration. 
To convert the experience of the practical man, to convert 
in fact any experience, into that real, trustworthy 
knowledge which is the true scientific knowledge, the 
matter of that experience must be analysed and resolved 
into phenomena or events standing or occurring in definite 
interdependent relations with each other, relations 
ascertained quantitatively to be such by trained obser- 
vation and experiment. Only those who handle facta 
in that way have knowledge of them available for develop- 
ment and progress, and only among practical men, those 
who do handle facts, can those who have scientific know- 
ledge be found. There is no science not resting on art, 
practice, experience. The concern of the Society of 
Chemical Industry is that chemical industries shall be 
carried out with scientific knowledge, instW of being 
dependent solely, as they have been and often are, upw 
that knowledge which Is mere experience. 

When ” soience ” and ” theory are given their true 
sense, the ooutrosts, ” science and practice,” ” theory 
and practice ” lose all the point they are supposed to 
have. Theory is the quintessence of science, but, unfor- 
tunately, much base coin passes for theory. The utterers 
of these base coin are nearly always the unscientific 
practical men. 

To repeat, all science is practical ; the making and 
extending of science is art, and, obviously, so are it« 
applications, wliich, when the science applied is chemistry, 
are the concern of the Society of Chemical Industry. 
In that familiar collocation, ” science and art,” we have 
according to the dictionary, ” art ” used os being oppos^ 
to ” science.” This, then, is but another form of the 
disjunction of ‘‘ practice ” from ‘‘ science ” or ” theory ** 

pseudo-science, pseudo-theory, that is — to winch 
reference has just bwn mode. But the phrase, “ science 
and art,” merits moie consideration. If ” art” is taken 
here to signify the fine arts, then indeed a striking con- 
trast is offered by the collocation, ” art ” being the out- 
come of the emotions, of the aesthetic analysis and estimate 
of natural phenomena, and ” science ” being the outcome 
of the reason, of the intellectual analysis and measure of 
natural phenomena. But if ” art ” is tak^n in its simple 
sense of being ability to apply the faculties of mind and 
body to the achievement oi a desired end, then any co- 
ordination of the terms ” science ” and ” art ” ceosei 
to be evident, and their collocation loses signifioance. 

That all soience is poetical and comes through art is 
a proposition least evident, probably, when it relates to 
mathematics, because the science of mathematics deals 
with such pure abstractions. But on ooi^deration it 
will be seen how urMt must be the mental activity when 
some advance is being mode in this science, activity so 
elaborate os to be only effectively exercised through the 
external medium of a calculus of opetatioiuL The xiuto 
who merriy ” reads ” mathematics, mthout ooqniri&g thw 
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mental aptitude or skill to extend either the science or a 
knowledge of its applicability in aid of other sciences, 
is no mathematician, though there are many such vain 
manipulators of symbols who pass as such. Coming to 
our own science *ol chemistry, we know that progress 
in that science can only occur either through incidental 
or chance discovery, or by mental activity in imagining, 
from what is known of chemistry, the ^lossible existence 
of what IS as yet no part of the science?, and then jmtting 
this imagining or conception to the test of exjieriinent. 
As to incidental or unnreineditated discovery, which is 
tar more frequent as well as far more valued than pn'dieted 
or anticipated discovery, it is not only necessarily the 
result of working in the laboratory, but it is also deixsmlent 
upon the working knowledge, “ practical ” knowledge, 
scientific knowledge, of the discoverer, through which alone 
he is enabled to recognise the discovery lor what it is. 
All advancement in th«? science of chemistry is therefore 
the result of and dc|»endent u]>on the mental and physical 
practice of an art. There can be a treatise on the art of 
chemical discovery, just as there can be one on the art 
of wood-carving, and in either ease, the success of the 
treatise, in making a man into a discoverer or into a wood- 
carver, will de|)cnd upon his previous possession of the 
remiisite ability of mind and sense. 

That progress in the knowledge of how to use the 
science of chemistry for industrial juirposcs is dependent 
upon the practice of an art, will be at once admitted 
—too readily admitted, in fact; for it should not be for- 
gotten how largely the activity in that practice needs to 
w mental activity. In extending the science of chemistry 
by laboratory research, the chemist, for the most part, 
does his ow’n manual w'ork. whereas the chemist in the 
works still more frequently leaves all manual operations, 
in the carrying out of his ideas as to applying chemistry 
to a manufacturing process, to the artisans he has about 
him, men of experience and skill, but with very little 
scientific knowledge. There is no such difference as is 
implied by “ scientific ” and “ practical ” between the 
chemist in the research laboratory and the chemist in 
the works, except as to objc(?t aiul what that entails. 
The one is no more and no less a practical man than the 
other: the one works at the chemical art of extending 
the science of chemistry, the other at the chemical art of 
applying the science to effect useful ends; and in both 
cases the art dejiends upon the scientific knowledge of 
the worker. The object does indeed make a great differ- 
ence in the art in the one case from that practised in the 
other. The newJ for inventiveness, for ingenuity, seems 
often to be much greater in the case of the works chemist 
than in that of the laboratory chemist. Hence, the satis- 
faction felt by many “ practical ” men in thinking of 
the works chemist as a chemical engineer, and hence also 
the assertion he makes that tlie object of the Society of 
Chemical Industry is essentially chemical engineering. 
But this greater call for ingenuity is surely more imaginary 
than real. What difference in kind is there, it may be 
asked, between the inventiveness, the ingenuity, the 
engineering skill of a Moissan in preparing fluorine or 
in distilling the most refractory metals, ana that shown 
by a Solvay and a Mond in applying the knowledge, that 
common salt and sal volatile can change together into 
soda and sal ammoniac, to the successful manufacture 
of these products ? And who will maintain that the 
chemist needs in one pursuit much more knowledge of 
ph^OB and of the useful arts than he does in the other ? 

The undoubted difference, which does exist lietween 
the t'a'O pursuits, lies in this ; the chemist engaged in 
technological pursuits must be economical, ])uttiug the 
consideration of profit and loss before all else, and must, 
therefore, work upon a large scale and consider the relative 
cost of materials, apjiaratus, power and its supply, skilled 
labour and attendance, handling and carrying of materials, 
disposal of noxious and other by-products, and several 
matters besides. The chemist occupied with the exten- 
sion of the boundaries of science, in making scientific 
discoveries, need pay very little attention to economy 
of cost in relation to quantity, having other more pressing 
interests in view, and the knowledge that the outlay is 
made almost always once for all. There is only one 
economy that presMS on him, as it does also upon the 


chemist in the factory; the economy of his own tiro 
To gain this economy, he works on a very small seal 
because quantity of the product is of little moment, i 
perfect isolation and the scientific testing of its natu 
alone being important. 

This difference between the two pursuits is inde< 
great, and therein is to be found the reason for the oomii 
into being of the Society of Chemical Industry. Be 
before dealing with that, it is to be pointed out that t] 
matter of profit and loss is one which falls fully within tl 
definition already given of the object of the Socie' 
of Chemical Industry. The question of profit and lot 
in an industry with an essentially chemical basis, fim 
its solution ill the choice of the chemical processes, ai 
in the choice of the plant best fitted to carry out the 
processes. That choice, at its best, will vary from tic 
to time with the advancing knowledge of the iiossib 
and actual applicability of chemistry to the indust 
cuncernoil, and with the facilitation of the use of th 
knowledge. 

Before the subject of the character of technologic 
pursuits is left, it may lie of interest to say somethii 
about the significance of the terms, “ chemical enjjineei 
and “ chemical engineering.” That of “ engineering ” 
one and the same m origin with “ ingenuity,” and iuipli 
fundamentally, the art or faculty of disooyering or inven 
ing means to accomplish an end, not obviously attainab 
in known ways, engineering standing towards iugenui 
in mucti the same rmation as science stands to knowled^ 
That being so, to regard the term, “ chemical enmneer 
as signifying nothing more than one skilled in the co 
struetioii of chemical plant, is to take an altogether t 
limited view of it, and therefore an erroneous one. 'i’be 
may be sufficient objection to the use of this term, becau 
of its being often misunderstood, like the terms, ” chemist 
and engineer,” themselves, but otherwise the titi 
*‘ chemical engineer,” would be much to l->e coinmcnde 
as being a full and comprehensive, logical and distinctr 
one, which cannot be said of tlie term, “ applied chemist 

After what has now been said in explanation and 
order to remove misunderstandings due to loose conoe 
tions of the meanings of terms, it is honed that tl 
definition of the object of the Society which has bet 
boro offered as a desirable revision of that contained 
the by-laws, will be unanimously accepted and ado})t( 
in the wording of the new Charter of Inoorporatio 
It reads thus : ‘‘ The object of the Society of Cliemic 
Industry is to promote in every way the use of the kno' 
ledge of how the science of chemistry may be succet 
fully applied t<o manufactures and other industries 
It is surely a matter of supremo importance that the obje 
of a movement, which has resulted in the ostablishme; 
of a groat institution like the Society of Chemical Industr 
shoiiid be clearly laid down and apjirehended. 

Coming now to the history of the making of the Socie 
of Chemical Industry, wo learn that, in 1879, Mr. Jol 
Hargreaves, of Widnes, was inspired with the thoug 
of starting in Widnes a chemical society on lines sinm 
to those of the Tyne Chemical Society, which was i 
association of managers and chemists, not to be co 
founded with the Newcastle Chemical Society. Tl 
first recorded meeting to discuss this scheme took pla 
on November 21st, 1879, in Widnes. Other meetin 
followed, and the adhesion of such men as James 
Muspratt, Ferdinand Hurter, Douglas Herman, ai 
George E. Davis was obtained. The scheme was quick 
enlarged to be that of a society for South Lancashii 
and a meeting was called in Liverpool, in January, IBS 
to consider rules and organisation, with Dr. Ludw 
Mond in the chair. The Committee apjiointed by th 
meeting mot in Manchester, on the invitation of Pr< 
H. E. Roscoe (Sir Henry, as he was to be), on April 19t 
1880, and became a memorable one. Even before tl 
actual meeting, the movement was set going by whit 
the formation of a Lancashire Chemical Society was 
be Bupersoded by that of the Society of Chemical Industr 
This was done by Mr. Eustace Carey’s proposi^ to fi 
Henry Roecoe the formation of a Society of Cnemic 
Engineers, and obtaining from him his approval of tl 
prefect. After the already existing Committee hi 
reported to the meeting what it had been doing tj 
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expressed ite inability to make further progress 
with the scheme for establishing the Lanoasliire Chemical 
Society, and the Committee’s report had been adopted 
by the meeting, Mr. Carey initiated the new order of 
things, at the suggestion, he said, of Mr. H. h, Pattinson, 
sen., of Newoastle-on-Tyne, by proposing, Dr. D. B. 
Hewitt, of Manchester, seconding, “ that a committee 
be appointed to consider the question of the formation 
of a society for the promotion of the application of chemical 
science to manufactures.” The proposal was unanimously 
adopted, after Dr. Mond had urged the desirability of 
making it clear by the name to be given to the Society 
that its basis was not local but co-extensive with the 
whole of the United Kingdom, and that its object related 
strictly to applied chemistry. It was also suggested by 
Dr. Angus Smith that its object should be concerned 
with the w’holo field of manufacturing chemistry, and by 
Mr. J. F. Allen, of Manehest-er, that it should also take 
in calico printing, metallurgy, and other industries in 
which chemistry played a part. Here, then, we see the 
scow of the new Society fully drafted, for we may take 
it for certain that in extending its reference lieyond 
the limits of lianoashire and its industries to those of 
the whole of the United Kingdom, the intention of Dr. 
Mond and the others was to prevent the future Society 
being restricted to any one locality or limited to some 
only of the industries to which the science of chemistry 
is applicable. Mr. Hargreaves, w'ho hod worked so well 
in setting the stone rolling within this county of Lancaster, 
handed over at this meeting his secretarial office to Mr. 
G. E. Davis, then of Manchester, who for two scksioiis 
was to act with such advantage to the young Society as 
the Society's honorary General Secretary. 

During the year intervening lietween this meeting and 
the meeting in London which inaugurated the Society, Sir 
Henry Koscoe brought his wisdom and power as an 
organiser and his knowledge of matUirs and men to bear 
upon making the birth of the Society the brilliant event 
which it turned out to bo. It would bo ungrateful to 
overlook tha services of the CoinmittcH', eoiniiosed of 
Messrs. J. Fenwick Allen, J. Brock, J. Camplx*!! Brown, 
J. H. Crossiey, Alfred E. Fletcher, ,T. C. Gamble, H. 
Gaskell, jun., Jno. Hargreaves, W. D. Herman, D. B. 
Hewitt, Murter, L. Mond, J. L. Muspratt, Edward 
Sohunck, Angus Smith, Frank Spence, Pot(*r Spence, 
and T. E. Thorpe (three of whom and the son of a fourth 
were to become Presidents of the Society). The 
Society must for ever feel gratitude to that Committee, 
but the fact is on record that tliey, at a very early date 
and re|)entedly afterwards, placed matters largely in the 
hands of their chairman. Sir Henry Koscoe, and thus 
imposed upon him, and uiwm Mr. George K. Davis, a 
considorabre amount of work and resiKUisibility. The 
minutes of the meetings of the Committee held 
between that date (April 10th, 1880) and that of the 
inauguration of the Society (April 4th, 1881) testify 
to tne thoroughness with which Sir Henry Rosooe 
discharged the obligations he had accepted. No 
one, again, was more regular in attendance at these 
numerous meetings than Mr. Carey, whoso definition 
of the object of the proposed Society, as adopted at the 
Manchester meeting, soon again came under consideration, 
namely, at the meeting in liiverpool, a week after the 
Manchester meeting, \men it was considered along with 
several other suggested definitions, from among which 
it was selected and again unanimously approved and 
adopted. Later on, the attempt was made to express 
within the title to be given to the Society the purpose 
of its formation, but the words, ” advancement of chemical 
industry,” thus used, are wanting in the clearness and 
exactness of the words of Mr. Carey’s original motion, 
namely, ‘‘ promotion of the application of chomioal science 
to manufactures,” which can only lie im}iroved uiwn by 
substituting ” industries ” for ” manufactures,^’ and 
making one or two additions. 

The Society was inaugurated in London on April 4th, 
1881, at the rooms of tne Chemical Society, Burlington 
House; a full rejxvt of the proceedings is given in an 
appendix. Sir Henry Roecoe was elected President ; 
the late Sir Frederick Abel, the late Sir Lowthian Bell, Mr. 
F. fi. Gossoge, the Ute Dr. 0. D, liongstail, Mr. E. K. 


Mas]vatt, the late Mr. Hugh Lee Pxttinion, Dr. W. H. 
Perun, the late Sir Wm. Siemens, the late Dr. Angus 
Smith, the late Mr. Walter Weldon, the late Prof. aTw. 
Williamson, and the late Dr. James Young, Vice-Presi- 
dents ; and a ” Committee,” consisting of Sir Wm. 
Abney, Mr. Alexander Chance, Sir Wm. Crookes, Prof. 
Chas. Graham, the late Mr. Peter Griess, Dr, D. B. Hewitt, 
Mr. David Howard, the Ute Mr. James Maotear, Mr. Jolm 
Spiller, the late Prof. Sprongel, the late Mr. Henry Tate, 
jun., and Mr. Philip Worsley. The Ute Mr. E. Rider Cook 
was hon. treasurer; Mr. Thos. Tyror was hon. Metro- 
politan secretary ; Mr. Eustace Car^, hon. Northern 
secretary ; Dr. Ludwig Mond, hon. Foreign secretary ; 
and Mr. George E. Davis, hon. general secretary. 

The ])ro»ent occasion does not give time for recounting 
the services rendered to the Society by many of the 
bearers of these names, and the important influence 
which they have exerted over the progress of chemistry 
and of its applications to the arts. 

The Society has made a most gratifying progress in 
the number of its members. Beginning with 297 when 
founded, it is now about four and a hwf thousand. At 
the date of the first Annual Meeting, the number bod 
risen to 1140. lu the early life of the Society after that 
date, the annual increase was more than 200 ; in 1884 
it was even 4(X), but this rate slowly subsided to such 
an extent that the total increase for the five years, 1893-7, 
was only 246. The number then rose again more rapidly 
with each year, though not uniformly, but since that 
year the average annual increase has been 146 — a remark- 
able number, it will be admitted, particularly when 
consideration is given to the fact of the Urge annual 
loss by death and defection in so numerous a body which 
has to be made good before any increase can be shown. 
The greater rate of growth within the last decade or so 
expresses the accession of strength consequent ujjon 
the opening of Sections of the Society in the LTnited 
States and, though as yet to a much less degree, in 
Canada and Australia. It must not be overlooked, 
however, that the Society had already a oonoiderable 
number of members in America before the New York 
Section was formed. 

Another interestine comparison of the rate of growth 
in the numbers of the Society may bo made. In 1886 
there were 2270 members ; in 1900, fourteen years later, 
there were half as many again, namely, 3400; now, 
there arc nearly double as inany as in 1H86, namely, 
4460, through the addition of nearly 1000 within the 
last six years. Apart from the great expansion in 
America and clsewhore abroad, the Society has hardly 
grown in numbers in the British Isles since, say, 1886. 
in these islands the membership was distinctly higher 
in the year 11^00 than it is now. IJnly the London Section 
and the Yorkshire Section show a noticeable enlargement 
since 1880. end no falling off from the numbers of the year, 
1900. It would be well if wo could know exactly why 
this is, and were able to assure ourselves that, collectively 
and individually, we none of us are to blame for this 
stagnation in local growth. A table, showing both the 
change in the n urn her of the members in every year 
and m different localities, prepared with the kind assist- 
ance of the General Secretary, is appended to this Address. 

Throughout its life the Society has been deiiendent 
wholly upon the modest subscriptions of its members 
and the sale of its Journal. In tnus receiving the total 
neglect of benefactors, it has l>een unlike most of the 
institutions which are subserving great gener^ interests, 
even the Chemical Society having received donations 
and legacies which, apart from its endowment for reseoroh 
purposes, amount to some £4760, with no yearly item of 
rent to mwt out of its income. Notwithstanding the 
fact of having been left to its own resources, the Society, 
under the healthy administration of its affairs which it 
has experienced, neither parsimonious nor too liberal, 
can show to-day invested funds little inferior in amount 
to those of the Chemical Society when research and 
other endowments are not included. It must, however, 
not be forgotten that, but for the interest on its invest- 
ments in the past, the Society would have hod a bolaiiGa 
■heat lor 1905 showing expenditure a little in excess 
of income, not inoludiog in this, of course, life oom<* 
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OMtion and antranoe fees. Tn 1884, before the Society 
ad funds to invest, this event actually did occur. At 
present, there are 121 memlnsrs of the Society who have 
paid the composition fee, which until 1894 was £15, and 
since then has been £20. 

One oharaoteristic of the Society is that by its con- 
stitution it is divided into local Sections. Another 
hardly less significant character is the diversity of the 
several pursuits in which its members are interested. 
Let us consider this character first. It is a tradition, that 
among the earlier notions of what such a Society as ours 
should accomplish was that it was to serve to bring 
together men engaged in the conduct of the applications 
of chemical science with those who devote their ^lowers 
to developing the science itself. Desirable, however, 
as that service undoubtedly is, and effective as it may 
prove to be in benefiting those two orders of mc.inbers, 
it is surely one quite subordinate to that of drawing 
men together who are occupied with different apjjHcatinns 
of chemistry. Inventiveness is the foremost qualifi- 
cation for success in any progressive industry. Keenness 
of observation, receptivity for novel ideas, imaginative 
power, the possession of all these being assumed — for 
that assumption is indispensable — where shall a man so 
qualified best turn when he would develop by his inven- 
tiveness an industry in which he has interest and training ? 
Indisputably, he must turn to the exm^rience reported in 
the conversation and writings of others engaged upon 
problems like his in princijile, but unlike them in the field 
of the operations to which they relate. It is true that the 
association of men concerned with the same or almost 
the same industry must bo conducive to much good, 
and have great attractions, and the Society serves excel- 
lently for the purpose of thus associating those having 
the same or closely kindred pursuits and interests. It is 
evident also that the existence of several specific societies 
indioates what a great desire there is for opportunities 
for closer intercourse and fuller consideration of par- 
ticular interests than a society more comprehensive 
is supposed to be in a position to afford. But to what- 
ever extent the Society of Chemical Industry may be 
thought to serve this end sufficiently or to fall short 
of dmng so w-hen compared with the working of a siiccific 
association, this purpose, like that just referred to, is 
of quite minor importance when compared with the 
posmbiUties for effecting great things which membership 
of the Society offers by affording opportunities for inter- 
change of knowledge and ideas between chemical engineers 
more or less widely separated in the nature of the chemical 
industries which they are severally advancing. The 
subject cannot receive further notice on the present 
occasion, but recognition of this aspect of the unique 
character of the Society, as promising more than anything 
else to favour invention and in that way to advance chemical 
engineering, calls for the utmost attention, when con- 
sidOTiDg the value of the Society to its members and to 
the oause of chemical technology. It will he seen that, 
from this point of view, the highest value of membership 
of the Society is only obtainable by those members who 
seek to find something of interest in all parts of the work 
of the Society. He who coniines himself to the discussion 
which his own subject receives in the proceedings of the 
Society is throwing away the best part of the advantages 
which membership offers him. 

The advantage to the whole Society and to each of its 
mem^TS of having as much as possible of its business 
conducted at different centres bv dividing off the Society 
into Sections is sufficiently obvious to call for little 
comment. Meeting together with a frequency impossible 
for those widely separated by distance, the members of 
a Section have the opportunity of chancing upon sug- 
gestions for invention m their own industry to whi^ 
procedure in other industries now and a^ain gives rise. 
Barely as it must happen that any fruitful suggestion 
is thus obtained, the chance of it may be of unexpected 
value. Another and much more obvious advantage 
is the extension given by the meetings of Sections to the 
opportunity for the disoussion of papers. These dis- 
cussions at meetings may be not only of value in bringing 
out nior4 clearly the ^nt« of a oommunioation mode 
to the meeting, but Wp to make the meeting more 


attractive and serve to show sympathy with the author 
of the communication in the trouble he naa taken to make 
it. Those, however, who take part in the disoussion can 
seldom be other than those specially informed on the 
subject, and yet it is the suggestivenesa of the paper and 
its discui^ion to the members present who are nof engaged 
in that branch of chemical industry which promises to 
be of more consequence than anything it can he to those 
who are themselves engaged in that branch. 

Thirteen Sections of the Society have been formed, the 
names of which, taken in the order of the dates of their 
formation, are London, Tdverpbol, Manchester, Newcastle, 
Birmingham, iScottish, Nottmghara, Bristol, Yorkshire, 
New York, Canadian, Sydney (N.S.W.), and New England. 
The limits of this Address preclude the atten^t to give 
some account of each of these Sections. They have 
shown widely differing degrees of vitality. This Section 
of Manchester has all along been a very vigorous one. 
Its first meeting occurred on I'ebruary f»tb, 1883. London, 
from the density of the distribution of members within 
the Section, and because of its many chemical industries, 
could not fail to prove to be the largest of the Sections 
in the United Kingdom, but its output of papers is not 
quite so great as it seems, because of the fact oi its receiv- 
ing more papers from beyond its limits than do any of 
the other Sections. Through no fault of its own or of 
the Society, this Section is not infrequently taken to 
bo the Society itself, owing to the fact that the head- 
quarters of the Society are also in London, and that the 
constitution of the Society is imperfectly apprehended 
by the public, but also due to the prominence it acquires 
through its great activity. 

The value of being members of the Society of Chemical 
Industry, within a local Section, over that of being 
members of an independent, self-contained local society, 
is that a Section of the larger Society has assuranco of a 
longer and much fuller life, in that it is not wholly depen- 
dent upon its own efforts, as is a local society, and is not 
confined within the limits of its own powers. It finds, 
in the Society of which it is a part, the means of making 
known to a very much larger body than itself, what it 
is doing, and in return receives and is influenced largely 
by what is being done in the other Sections of the Sooietv- 
“ J.ocal centre ** is not a good and logical expression, 
but it is nevertheless one which is peculiarly well-fitted 
to indicate at once what a local Section of the Society 
is, as conijiared with a self-contained local society, since 
each Section becomes, m a very real sense, the centre 
for itself of the whole Society, shining its light upon all 

J iarts of it, and in return being itself illumined by them, 
t is indeed hard to imagine Uie case of a local Section 
which would not find far more loss than advantage in 
cutting itself adrift, in order to form itself into an inde- 
pendent association, even though, as is the fact, oceans 
may separate it from some of the other Sections, Too 
imjiortant to be passed over without comment, notwith- 
standing the need for brevity, is the spread of the Society 
into the United States of America to such an extent as 
to have led to the formation of two Sections there,which 
include 1350 members. A corrcKponding growth, rapidly 
increasing, in Canada and AuBtraua has led to the forma- 
tion of a Section in each of those countries. Not to dwell 
upon the evidence of international amity which the 
existence of these Sections affords, the evidence it also 
affords of the estimation in which the Society is held 
abroad is such as ought to induce many in this country 
to recognise the probable advantage to themselves of 
joining the Society. 

The government of the Society is at present regulated 
by by-laws, which can be amended, after due notice 
has been given, at any general meeting of the Society, 
but it is hoped that the Society may soon have a Royal 
Charter to work under, and to secure for its recom- 
mendations even greater consideration in legislation 
and other public matters than they have already received. 

Only two of the ojffices of trust and responslmlity in the 
Society can ordinarily be filled for any long period by the 
same persona, namely, those of the Hon.Treasurer and Hon. 
Foreign jSecretary, although there are means provided by 
which the services of those who have filled them may lie 
recovered, should a year*s interval have shown that the 
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reo»U o{ lubh penons to offioo in to be desired in the interests 
of the Society. In this connection, one of the noteworthy 
points in the constitution of the Council is that the fact 
of havina been President of the Society confers no qiiali- 
fioation ^ have a permanent place on the Council. Why 
should it ? Since the Council is appointed to administer 
the affairs of the Society to the nest advantage, every 
member of it should have been elected on the sole ground 
of the superior fitness for office which he is believed to 
poBsesa 

Another noticeable point in the constitution of the 
Council is that the Chairmen ana the Honorary Secretaries 
of all the Sections are, cx^officio, members of the (>unoil, 
and that, as far as practicable, 8i>ecial facilities are 
alforded for securing their presence at its meetings, and 
for getting their opinions and advice, when they are 
obliffed to be absent. 

Tne work done by the Council and by its various 
Committees is and always has been very considerable. 
Some evidence of this may be obtained by reference to 
its annual Reports os they have appeared in the Journal 
of the Society. 

Meetings of the whole Society, as distinguished from 
the many which are held by its various Sections, that is, 
the Society’s General Meetings, are, almost of necessity, 
rare events, there being usually in one year only the 
Annual Meeting itself ; this year there happens to have 
been another to consider the application for a Royal 
Charter. The General Meeting held in London in June, 
1881, was not only remarkable as being the first one, but 
also for the imixirtance of the papers read before it. 
The next Goiieral Meeting was not only the First Annual 
Meeting, and occupied with important papers, but it has 
just now the interest attaching to it of having been the first 
General Meeting held in Manchester. The nineteenth 
Annual Meeting is memorable for having been the first to 
be held under an American President, Professor Chandler ; 
the twenty-third for having been held in New York ; 
and the twenty- fourtli for having had as its President 
another American member, Dr. Nichols, of New York. 
It may be of interest to mention that the reading of papers 
was excluded from the business of the second Annual 
Meeting and, with the exception of the fourth Annual 
Meeting, papers have not since been read at General 
Meetings. This seems to be the only suitable plan, so 
long as the Society has its Sectional Meetings for the 
reading of papers. 

The Society started with four Honorary Secretaries, of 
whom, one of the founders. Dr. Mond, the Foreign Secre- 
tary, still fills that office, to the groat benefit of the Society. 
At the second Annual Meeting (1883) Mr. Geor^^e E. 
Davis, another of the founders, who, as General Secre- 
tary, had been of the greatest service in putting the 
Society into shape and working order, retired from that 
office, and was made a Vice-President. At about the 
same time, the honorary offices of Northern and Metro- 
ijoliton Soorotaries. having become superfluous by the 
formation of Sections in London, Liverpool, and Man- 
chester, were abolished, A salaried General Secretary 
was appointed, in the person of Mr. C. G. Cresswell, 
who still serves the Society with the same zeal which 
he displayed from the beginning, and now, also, with 
the skill and judgment which ho has acquired during 
his twenty-four years of office. Mr. Eustace Carey, 
another founder, the Northern Secretary, was put on 
the Council, and has always, to the present day, when he 
is being elected to the office of President, taken great 
interest in the progress of the Society. Mr. Thomas 
Tyxer, the Metrojxditan Secretary, became Honorary 
Sisretary of the London Section, and has, through the 
whole liie of the Society, served it in the most efficient 
and self-saorificing way, and in almost every office, 
including the highest, for he was President in 18»fi-96. 

Far and away the most important visible work of the 
Society through its Council, and under the latter through 
the Editor, Bub-Editor, Abstractors, and Publication 
Committee of the Council Itself, has been the production 
of the Journal of the Society, which will soon have com- 
pleted dts twenty-fifth annual volume. AU who know 
the Journal seem to agree in recomising its p»at value 
and merit Some go so far as to hefid that the Society 


of Chemical Industry is little else than the producer and 
publisher of its Journal. If that were so, its existence 
would be more than justified, and the subsorip^on of 
each member be more than rej^aid him in supplying him 
with the Journal. To what extent it approaches being 
little else than that, is matter for serious consideration. It 
has been the chief object of tliis Address to bring out, to 
those who may not have recognised it, what great possi- 
bilities the Society should possess in helping on invention 
in the minds of its members. That is something quite 
above the work of issuing a Journal, oven so excellent 
a one as ours. If, in a sense, it is allowable to look 
upon that Journal as everything to the members of 
the Society, that can only be liecauso in so big a Society 
it afTorda the only universally available way of letting 
every member know what is going on in all branches 
of chemical industries, and not merely in one branch, 
in the hoi»e that the object of the Swiety may in this 
way best oe served. Hut whatever view may he taken 
of the function of the Journal, its very great value in 
many ways is evident to everyone familiar with it. Fri>m 
the first. It has been edited by Mr. Watson Smith, acting 
in accordance with the advice of the Publication Com- 
mittee, and we cannot wonder at the pride he takes in his 
fame as Editor of so great a work. For many years Mr. 
Cresswell has performed an important part of the very 
great labour oi editing, and taken very much interest In 
successful endeavours to improve the Journal. How 
well Mr. Burton has done his part iu assisting the Editor 
and Sub* Editor may be learnoa from the fact of his having 
been asked to undertake the indexing of the volumes in 
succession to Mr. Renaut, who, for so long, and until 
failing health obliged him to lessen his work, has pre- 
pareef both the Annual and the Collective Indexes. 
Concerning the arduous services voluntarily given by 
the Publication Committee, nothing in the way of praise 
would be excessive. The Society has no benefactions, 
it is true, but the work of the Publication Committee 
must be counted as a continuous gift of the greatest 
value. 

There is one serious matter in connection with the publi- 
cation of the Journal, and that is its cost, even after 
everything has l>eon done to reduce it without affecting 
the value of the Journal. In particular, there has to be 
considered the increasing cost of the collective indexes. 
They are offered to members at prices far below 
what they cost, and even at that rate have but a limited 
sale. Wore the Society a business firm, it would 
naturally withdraw from the further production of 
collective indexes. But it feels it to be its duty to 
strive to supply these indexes to its members, for it 
is difficult to understand how any member who is in 
earnest in prosecuting work in any part of chemical 
industry should not want such an index, and should fail 
to recognise what assistance he might derive from having 
it at hand and frequently consulting it. It would be a 
valuable benefaction to the Society and to the oause of 
progress in chemical industry if some one were to endow 
the Society with a fund to defray part of the expense of 
producing the collective indexM, already making too great 
a demand upon the Society’s income. 

One other matter about the Society’s Journal, of too 
great importance to be passed over in silence, is the chanro 
made a few years ago from a monthly issue to a half- 
monthly one. ' This change has made the cost of produorion 
of the Journal greater than it was. It is dishearteninff to 
know that the change is by no means so much valued as 
it should be. Everywhere arourid us we see steps being 
taken to cmickeii the rate of transmitting news and infor- 
mation. In sympathy with this, it is the effort of the 
Council to have all the steps in the progress of applying 
chemistry to the arts made known as quickly as possible 
to its members, one means adopted being a fortnightly 
issue of the Journal. It ought to be, and must be, that 
every earnest member should welcome the change. The 
Journal is, however, interesting iu a way to mauy^ members 
who are satisfied to take matters easily, and it is some 
of these who almost resent having to tom over the pages 
of a new number more than once a month. But, m in 
the case of the collective indexes* it is the duty of the 
Council to facilitate reference to the pmit rolumei of the 
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Journul, so i» it its duty to k««p it« members informerl of 
whtt is goitig on with as little loss of time as possible. 
With the expression of the wish that the im|x>rtanee of 
keeping our knowledge well upto date, than which, perhaps, 
no othw wish would have in its fulfilment greater effect 
upon the advance of chemical industry, tliis Address is 
brought to an end. 

APPENDIX A. 

l^Rtprinttd from the '* Chemist and Druggist '' April l.'i, 1881 .] 
THE SOCIETY OF CHEMICAL INDUSTRY. 

On Monday, April 4, 1881, a meeting was held in the rooms 
■of the Chemical Society, Burlington House, which was 
notified as the inaugural meeting of a projiosed soisiety 
with the above as the suggested title. About (10 gentlemen 
wore present, including many of the best known chemists 
of the day. The following statement, which had been 
previously circulated, will sufficiently explain the pro- 
ceedings antecedent to this meeting. 

At the last general meeting of the Sub-Committee, 
held at the Owens College, Manchester, on December 
14, 1880, it was resolved that a Society of Chemical 
Engineers be established, and a Sub- Committee was 
appointed to make preparations for this meeting, and for 
considering the details of the scheme to lie laid before 
you. 

It is not necessary to go into all the [larticulars which 
have led up to this meeting ; suffice it to say that for some 
time the want of a Society has been felt, the object of 
which is the advancement of manufacturing chemistry 
in the United Kingdom. 

In order to accomplish this it is desirable to establish 
a Swnety which may be the means of bringing together, 
at stated intervals, all those who tiossess chcmiciU, ))hysical, 
and engineering knowledge, aiin who use this knowledge 
in the utilisatibn of chemical action on a manufacturing 
scale, and who have the charge of, or an interest in, 
chemical industries. It may, indeed, prove afterwards 
desirable to found a distinct branch of the engineering 
profession, to bo composed of jiersons who possess the 
aforesaid knowledge, and who may bo designated as 
chemical engineers. 

It is unnecessary to state the advantages which would 
doubtless accrue to the various branches of chemical 
industry by the training in all chemical, physical, and 
engineering matters connected with the business, of all 
thMe who have charge of processes ; but independently 
of this, such a Society as ui proposed to be established 
would have (certain objects in view, which may be briefly 
atated as follows :~ 

To enable persons interested in chemical industries 
to meet, to correspond, and to interchange ideias respecting 
improvements in the various processes. 

To publish information relating to the aforesaid, by 
means of a journal or otherwise. 

To acquire and dispose of proiierty for such purjioses. 
and to do all other things incidental or conducive to the 
aboTe-^named objects, or any of them. 

It is profiosed that the Sewiety shall consist of members, 
aMKMJiates, students, and honorary mom hers. 

Members may consist of persons who by their attain- 
ments may be considered by the Council to be eligible. 

Assooiates may consist of persons practically engaged 
in such matters, and considered by the Council and 
Local Committees to be eligible. 

Students may be those who are disqualified by age or 
otherwise from election as members or associates. 

Honorary members must be selected by reason of their 
distinction in matters relating to ohemical industry. 

It is proposed that all who subscribe their names to 
the memorandum shall l>e admitted as the first momliers 
of the Society, and afterwards that all (lersops be elected 
in aoooi^anoe with the bye-laws which your first Council 
will be instruct^ to prepsro. 

There are two features in the scheme which demand 
attention ; the first is to hold meetings at which papers 
relating to quesHons of ohemioal industry may be read 


and discussed, and the other is to publish a journal when- 
ever the Council deem it advisable and the funds enable 
it to be done. 

It is proposed to hold annual general meetings at such 
times and places as luay be decided upon at each annual 
meeting, and further, it is proposed to organise district 
or local sections, branc.hes of the parent Society, at which 
members and asaociaieH may meet oftener and more 
convemently than would bo possible if only annual 
meetings were held. 

The foregoing statement having been read by Mr. 
George E. Davis, of Manchester, the honorary secretary 
pro tem.^ 

Professor Rosooe, who presided, explained briefly the 
objects of the proiiosod Society. Having spoken of the 
work aoooniplished by other societies, the Ohemioal, the 
Institute of Chemistry, and the Society of Public Analysts, 
he said the new Society would not, in his opinion, interfere 
w'ith the work of any of these. The idea of those gentle- 
men who had already workwi in connection with it was 
to found a Society which should stand in relation to 
chemical industries in much the same position as the Iron 
and Steel Institute stood in relation to the great iron 
industries of this country. That Institute had proved 
most valuable and useful, and lie believed this suggested 
Society would bring results of similar value. After com- 
menting on some of the passages in the statement already 

noted, and suggesting that perhaps it might bo found 

esirable to holu two general mootings in the course of 
each year, one in London and the other in some provincial 
centre, besides establishing local branches, he proposed — 

That a society for the advancement of chemical 
industry be and hereby is established. 

Mr. W. H. Pekkin seconded the motion, w’hich was put 
to the meeting and declared by the Chairman to be 
carried unanimously. 

The CifAiRMAN then called for the next resolution to 
be proposed, when , 

Mr. Kingzett rose and said he should like to bo allowed 
to make a few remarks before they procoodtjd further. 
As a member of Council of the Institute of Chemistry, 
and out of loyalty to that institution, ho would like it 
to be considered whether this now Society was really 
necessary. One of the objects of the Institute was to 
promote the interests of manufacturing chemistry and of 
all branches of the science allied thereto. It hod, there- 
fore, seemed to many and to himself that there was no 
reason why the Institute, if projicrly developed, should 
not achieve the end proposed to be attained by this 
Society, and that the latter would but afford a means of 
drawing another two guineas a year from the pockets of 
manufacturing chemists. He only offered those remarks 
for the consideration of members of the Institute. 

The ChiAiRMAN remarked that the resolution to form 
the new Society hod been already carried. 

Dr. Longstaff thought they had been taken some- 
what by surprise. For his part ho could not conoeive 
what this new Society was going to do which the other 
societies did not, or could not, accomplish. Was it 
supposed that manufacturers who had studied hard and 
spent large sums in learning how to improve their processes 
were going to communicate the result of all their researches 
at meetings of this Society ? If not, what other object 
was proposed that the other societies could not accomplish ? 
He was an old member of the Chemical Society, and was 
also a Fellow of the Institute of Chemistry, and should 
be happy to meet in any other society, but he thought 
they ought to l>e told what were the speoial objocts of 
this proposed association. 

Mr. Lowthian Bell said no doubt the Chairman was 
right in saying that the resolution had been carried by a 
show of hands, but now that they had before them these 
quasi amendments it might bo desirable to point out the 
anticipated advantages of such a Society. He could 
corroborate fully what the Chairman had said as to the 
advantages and utility of the Iron and Steel Institute. 
He did not know that genUeman joiaiDg that had done 
so altogether from philanthropio motives, but there were 
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other good objeotfl which might Ull fomewhet ihort of 
this. They might meet together to disouss subjeota of 
common interest without oonsiderations of abstract 
benevolence. Perhaps, as one of the parents of the Iron 
and Steel Institute, ne might be supposed to look upon 
it with especial indulgence, but he haa experienced much 
benefit and pleasure from attending its meetings, and 
still did so, though not now very actively engaged in 
manufacture. He considered that the Institute had given 
to the manufacturing iron interestjp a degree of dignity which 
they would not have otherwise attained, and he believed 
that a similar association would confer equal benefits 
on the great trades of chemical manufactures. He had 
no doubt that his old friend, Dr. Longstaff, who was 
always noted for his candour, would soon come to appre- 
ciate the value of such a Society, and would do his best 
to promote its interests. 

A MEMBER pointed out as one object of the new Society, 
that though among manufacturing chemists there were 
many fully competent to take a high place among 
scientific chemists, there were also many engaged in 
some particular branches of the manufacture who were 
perhaps too modest to associate themselves with either 
of the other societies, but who could both give and derive 
great advantage from practical discussion. 

The Secretary op the Chemical Society op New- 
castle spoke of the kind of practical discussions which 
were carried on there, and said that they wore of great ser- 
vice to the manufacturers and managers of works who 
took part in them. 

Professor Abel (President of the Institute of Chemistry) 
said an objection had been raised to this proposed Society 
on the ground that it might interfere with the functions 
of the Institute! of Chemistry, and on the other hand it 
had been suggested that the tnstittite could fulfil the work 
which was now desired to bo accomplished. Having a 
little acquaintance with the working of the Institute, he 
had concluded that the objects proposed by this Society 
were entirely distinct. He coula also add his testimony 
to the great services which had been rendered by the Iron 
and Steel Institute, and he saw no reason why an institute 
of chemical indiistry should not attain an equally impor- 
tant position. There were subjects of vast importance 
which persons actually employed in processes would be 
very happy to tlisouss together. There had been found 
no reluctance in the Iron and Steel Institute to discuss 
subjects in detail, and ho did not think such a difficulty 
was likely to occur. 

Dr. Hewitt said that the object of starting this Society 
was the fact that while good analysts and good manu- 
facturing chemists were to be had abundantly, there was 
not a sufficient supply of men of engineering skill also 
versed in the arts of manufacturing chemistry. Thev 
could obtain plenty of men capable of carrying through 
processes in a laboratory, but not competent to apply 
these on a large scale. There were many processes now 
awaiting devwopment. His ex[)orionce was that the 
diffioulues manufacturing chemists hod to overcome were 
rather mechanical than scientific. 

Mr. Kingebtt wished it to be understood that his only 
object in raising the question was to ascertain the views 
of Fellows of the Institute. The expressions of the 
President of the Institute quite disposed of any possible 
objection. 

Mr. Lowthian Bbll proposed the next resolution ^ 
That those who entered their names at this meeting 
should be the first members of the Society, and should be 
admitted without entrance fee, and that the same rule 
should apply to others who joined within the next six 
months after being approved by the Council. In refer- 
ence to some remarks that had been made, he hoped 
that the modesty of those who did not claim to be scientific 
men would not prevent them from joining the Society. 
It was praotioal workers that they wanted. He was glad 
to see that his friendt Dr. Iiongstaff, ha^ given in his name, 
and he ho^ that some others who had perhaps come to 
scoff would remain to help on the Society. 


Mr. OoeSAOS seconded this resolution, which waa 
supported by a lew words from Dr. Longstaff, and carried 
unanimously. 

The Chairman said that the next businem was to agree 
upon a name foi^* the Society. 

Mr. Carey proposed that it be called the Society ol 
Chemical Engineers.” His experience, he said, showed 
that chemistry had far outrun construction, and that the 
main requirement of manufacturing chemists at the 
present time was more skill in the oonstruotion of apparatue 
He thought the title suggested would indicate with 
definiteness that the chief purpose of the Society was to 
encourage development and engineering ability as applied 
to ohemioal action. 

This pro{)OHal having been seconded, Mr. Weloon 
moved as an amendment : That the title ” Society of 
Chemical Industry ” bo adopted. He thought that the 
suggested title of ** Society of Chemical Engineers ” 
woidd unwisely restrict the objects and membership of 
the Society, and that if adopted there would be still an 
opening for one more society. The term ” Chemical 
Industry ” included all that could be included by 
‘‘ Chemical Engineering ” and something more. Referring 
to the objections whi^ it had been said existed on the 
j part of manufacturers to give information concerning 
their processes, Mr. Weldon said that ho had often oon- 
ductea representatives of foreign works over chemical 
works here, and his experience was that information 
was always very willingly given. He was confident that, 
so far RB alkali manufacturers were concerned they would 
very willingly and gladly embrace opportunities to meet 
together and discuss subjects of common interest. 

Professor Armhtromo believed that if they entitled 
the Society a ” Society of Chemical Engineers it would 
have a very deterrent effect on professional chemista 
joining. He considered that there existed a great want 
of a means for bringing together scientific and manu- 
facturing chemists, and a ** Society of Chemical Industry ” 
would meet that want. There were many processes 
awaiting development, and the Society, by offering 
opportunities for the discussion of these by practical men, 
would bo of great service. 

Mr. Tyree said there was an advantage of definitenesa 
about the title proposed by the resolution, while that 
proposed in the amendment was more comprehensive. 
Could they not have a composite title which should cover 
all, and at the same time express the speoial objeota 
desired, as, for instance, the term ” Society of Chemical 
Industry and Chemical Engineering ” ? 

Dr. Mond said the title ” Chemical Industry ” un- 
doubtedly included Chemical Engineering, and the latter 
subject would necessarily be prominent in the work of 
the Society. At present the term ” chemical engineer ** 
was only used by a very small number of persons, and 
he had found that, as a rule, these knew very little of 
chemistry. There was great need to educate a class of 
men who should be engineers and should understand 
chemistry. 

Mr. Muspratt said that chemical science was often at 
fault, as well as engineering skill. There was, for 
example, still wanted in alkali manufacture a satisfactory 
process for the recovery of sulphur from the waste. They 
must take care, in selecting their title, not to frighten off 
chemists. The term ” Chemical Industry ” included all. 

Mr, Forster preferred the term ” Chemical Engineers.*’ 
His experience was to the effect that without enmneering 
skill cnemical manufactures could not be oarriecT on with 
profit, and he was convinced that it was this department 
of knowledge which it was especially necessary to develop. 

Mr. Lowthian Bell would like to ask how the adoption 
of the term Chemical Industry ” could prevent any 
chemical engineer from joining the Society 7 On the 
other hand, be could easily understand the converse oase^ 

Mr. David Howard advocated the adoption of the 
title “Society of Chemical Engineers” on the ground 
that he did not know what was meant by “Ohemioal 
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Industry.*’ He understood what was an industrious 
ehemisty but the term “ Chemical Industry ” was so 
▼ague as to include too much. The way to fail was to 
try to include everything. Those who advocated the 
term Chemical Engineers ” had definite objects, and 
knew what they wanted to accomplish, and for that 
reason and on account of the rather uncommon character 
of the title, he thought the Society more likely to be 
•ncoessful than if entitled vaguely the Society of (!:hemioal 
Industry.” 

Mr. Spillxb pointed out that the title used by members 
of the Institution of Civil Engineers was M.Inst.C.E., 
and there might result confusion from Chemical Engineers 
having the same initials. 

Mr. Caeky said that difficulty could be obviated by 
using the letters Cbem. instead of the C. merely. He 
considered the term ” Society of Chemical Engineers ” 
was more likely to attain honoured recognition than 
“ Society of Chemical Industry.” 

On a show of hands being taken the Chairman declared 
the amendment carried in favour of the term ** Society 
of Chemical Industry.” 

The election of offioodiearers was then proceeded with 
and scrutators were appointed to examine the voting- 
papers, who subsequently reported the result as follows : — 


President. 

Prof. H. E. Rosooe, F.R.S. 


Vicb-Peesidknts. 

Prof. F. A. Abel, F.R.S. Jas. Young, F.R.S. 
Prof, A.W.WilliamBon,F.R.8. F. H, Gossage. 

I. Lowthian Bell, F.R.S. E. K. Musptatt. 

W. H. Perkin, F.R.S. H. Lee Pattinson. 

Dr. C. W. Siemens, F.R.S. Walter Weldon. 

Dr. Angus Smith, F.R.S. Dr. G. D. Longstaff. 


Committee. 

Capt.W. de W. Abney, F,R.S. Jas. Mactear. 
Prof. Ohag. Graham. H. Sprengel. 

W. Crookes, F.R.S. Henry Tate. 

Peter Griess, F.R.S. Philip Worsley. 

Dr. D. B. Hewitt. J. Spiller. 

David Howard. Alex. Chance. 


Trxasueib. 
E. Rider Cook. 


Sbobbtabies. 

Eustace Carey. Ludwig Hond. 

Thomas Tyrcr. George E. Davis. 


In reply to a question as to where would bo the head- 
quarters of the Society, the Chairman said he supposed 
^at would be settled by Council, but, as the inaugural 
meeting had been held in London, he should presume 
that subsequent meetings were also likely to do held 
there. 

A discussion next took place as to the amount of sub- 
aoription, and both one guinea and two guineas were 
11^ ultimately decided to fix the first 
BUbsoription at one guinea, understanding that this 
arrangement was tentative, and leaving the Council to 
fix the amount when the requirements of the Society 
were known. 

In regard to meetings, Mr. Geoboe E. Davxs explained 
that the idea of the sub-committee who had proceeded in 
the matter hitherto was that local sections would be 
formed and would hold meetings in their several localities, 
and that a general meeting of all sections would be held 
annually. 

It was then agreed to hold a general meeting to receive 
the report of the Council when the bye-laws and general 
arrangements had been agreed upon. 

Mr. Ttbxb suggested that the sense of the meeting 
should be taken, as a recommendation to the Council, 
as to whether such a meeting should be held in London 
or in the country. On a show of hands being taken a 
general preference for London as the place of meeting 
was indicated. 

Votes of thanks to the Chemical Society for the use 
of their rooms, and to Professot Boiooe far presiding, 


were passed and aoknowledged» and the meeting ter- 
minated. 


APPENDIX B. 

Comparison of Membership ftyi 1886, 1600, and 1606. 


Year. 

1686. 

1886. 

1000. 

1000. 

1006. 

1006. 

Total membenliip . . 

• 

2270 

2270 

8460 

8460 

4820 

4820 



per 


per 


per 



cent. 


cent. 


cent. 

London 

642 

28 

865 

25 

888 

20*5 


184 

8 

260 

7*5 

218 

L 

Manchester 

812 

18*7 

460 

13 

838 

N ewcosilo 

120 

6 

105 

8 

72 

1>5 

Blrnilughaiu 

112 


t 


06 

2 

Scotland 

2B1 


203 

8-6 

866 

6 

Bristol 

78 

3 

— 

— 

74 

1*5 

Nottingham 

75 

8 

170 

6 

78 

2 

Yorkshire 

121 

1 6 

201 

6 

232 

5*5 

Ireland 

30 

1 1 


— 

86 

1 

Other English 

116 

3 

— 


46 

1 

United fttatos (other) 

06 

4 

741 

21-4 

(680 

12-6 

New England 

New York {and N.J.) 

( • 

1 ... 

* 


4 220 

5 

• 

1 — 

* 


1508 

14 

Canada 

* 

1 — 

— 

— 

118 

2-5 

Other countries 

140 

1 - 



484 

11 


* Included under United States in 1886 and lOCO. 
t Included with Nottingham in ItfOO. 


The President supplemented the printed matter 
on page 666, by stating that a chemist had said to 
him. that he had benefited very considerably by seeing 
processes earned on in works very different from his 
own. They could not go to learn into works of the kind 
they themselves were engaged in. To do that would bo 
inoiistrouB and unfair, but they were ab*le to go and see 
operations carried out at other works, and it was quite 
open for them to make use of what they bad there seen 
in the industries they were engaged in themselves. 

Sir Henby Rosooe proposed a vote of thanks to the 
President for his Address. He had given an Address 
about their Society, which from its formation up to its 
manhood, had become one of the most important scientific 
societies in the world. He had spoken well and clearly 
with respect to the objects of the Society. 

Sir Henry proceeded to read extracts from the printed 
Address, to snow the value of the opportunities which 
the Society afforded its members for the interchange 
of ideas. That, he said, seemed to him a very wise 
defmition of tlie work of the Society. They, who met 
in that room in Owens’ College five and twenty vears 
ago, might, be thought, be proud of their bantling. 
He thought the progress of the Society had been 
unequalled by that of any other society with which 
he was acquainted. Not only had it received recog- 
nition from men of science, for if they looked throu^ 
the names of their Presidents and Vice-Presidents 
during the last five and twenty years, they would find 
that some of the most eminent chemists and scientists 
had adorned their presidential chair, and had rendered 
important services in the domain of applied science. 
He would not mention their names, for they were house- 
hold words, but he thought that would serve to show 
that their Society, in the short period of its life, had placed 
itself on the same plane as the older societies in the country. 
But they were not only a British Society, they had spread 
their wings and gone over the field, not only to British 
Colonies, but to their cousins in the United States ; they 
had ceased to be national and had become Intemarional. 
As one of the founders of the Society, he would like to 
congratulate them on the great results from the efforts 
of me President and the members of the Council. He 
had been struck when he attended the meetings to see 
t^ immense interest taken 1^ tbe members of tto Council 
in the work of the Society. With regard to the desirability 
of obtaining a Charter, and to the application which h/id 
been made for a* Charter, he felt that that^was a very 
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important point, and that the obUinlng of a Charter 
would auiet them much, and that the efforts made hy 
the Oouneil would meet with suooess, and that before 
long, probably before the next meeting of the Society, 
they would be able to congratulate themselves on having 
a Charter and on placing the Society in a truly satis- 
factory position. They were all glad to come to Man- 
chester again ; Manchester had always received them 
well. He had great pleasure in moving that the best 
thanks of the meeting be accorded to the President for 
his Address. 

Mr. Eustace Caret seconded. He quite indorsed 
everything which Sir Henry Rosooe had said about the 
usefulness and the character of the Address. There were 
two points to which he would like to draw attention ; 
one was, that the President had thought well to record 
the name of Hugh Loo Pattinson, of Newcastle. It was 
in 1876 that he made the suggestion, and that suggestion 
slumbered in their minds until they brought it out on the 
lines which he intended. There was another point to 
which tlie President had alluded : the usefulness of 
seeing and learning about processes other than their 
own. That certainly was so, and in their Sectional work 
it had occurred to him that enough use was not made of 
the advantages to which the i^esident had alluded. 
They did not make enough use of them because they 
were afraid of exposing their ignorance. They were too 
reticent. A little obscurantism was growing upon them. 
He remembered speaking about that to I)r. Markel : 
that they were getting a little too careful about showing 
to others what they themselves were doing. It arose 
from the feeling that they were at the top of the tree and 
that the other follow might get there himself. Dr. 
Markel had said : Well, if the other fellow considers 
he is at the top of the tree, I am quite certain he won’t 
st^ there long.” 

The vote was passed very cordially. 

The PRBSIDSKT expressed his thanks to the members 
for the vote which they had just passed to him, and then 
announced that the next business was the presentation 
of the Society’s medal. 

The Medal. 

The Presidkkt said that the Society gave its medal in 
order to show its high appreciation of, its satisfaction in, 
and its gratitude for — in a word, to signalise its great 
pleasure in, the success of the recipient of the medal in 
advancing chemical industry in one or another of its 
branches. The Society’s aim was to advance or develop 
the knowledge of the applicability of chemical science 
to arts and manufactures, and it knew no better way of 
furthering its object than {xnnting out for the ben^t 
of the would-be technologist, someone eminent for the 
woiic that he had aooom^ished in the held of chemical 
technologA\ In Dr. Ludwig Mond they met with the 
man who had been eminently successful in that way. The 
history of his important inventions, impovements, and 
discoveries came to them almost like a realised, marvellous 
dream. Having, in connection with the great British 
Leblanc soda industry, invented a method by which the 
sulphur which was used in the manufacture could be 
profftably recovered, he turned his attention to the 
^Igian Bolvay process, and commenced that wonderful 
series of discoveries they now owed to his genius. This 
process had been really discovered, or invented, in this 
oountrv, but had not been successfully worked, and 
much later on, it was virtually re-invented by Solvay 
and made a process which could be carried on in successful 
competition with the older method of making soda. But in 
this country, the ammonia soda process became a great suc- 
cesB — a brilliant suooess — by the beautifully simple arrange- 
ment adopted by Brunner and Mond, of placing works in 
Northwioh over the salt beds, letting down water into the 
salt, and pumping it up again as brine into the apparatus. 
By the addition of various improveinente whicn Mond 
nukle in the working, it had become a thoroughly estab- 
lished and sijmally successful process. In that process, the 
ammonia soda process, ammonia was the most imi>ortant 
agent required. Mond, therefore, turned his attention to 
the economic production of ammonia, and he ascertained 
that udien com was burned in an atmosphere of steam, 


it yielded up practically all its nitrogen in the form of 
ammonia, and at the same time yiemisd a form of pro- 
ducer gas, used for fuel, of very considerable value, so 
that the coal was in no way wasted in giving out the 
ammonia wanted for the process. Then Mond was 
struck with the wastefulness of burning this valuable gas 
in the common way, under steam boilers. He, therefore, 
proceeded to utilise the discovery made by Groves, of 
utilising the hydrogen and oxygen in galvanic batteries. 
He made batteries m which producer gas on one side and 
air on the other were made to yield up their energy as 
electromotor force. One difficulty was carbon monoxide, 
which destroyed the batteries- Mond therefore turned his 
attention to removing this substance and overcame all 
the difficulties, and, in conjunction with I^anger and 
Quincke, made one of the most remarkable discoveries, 
that of nickel carbonyl. He adapted this discovery to 
another industry, and invented a now metalhurgioal 
process to make pure nickel. By Mond’s work they were 
now able, with common salt, common air, and the gaseous 
product of the lime-kiln, to make soda with the expenditure 
of comparatively little labour and fuel. That was the 
magical dream, to the realisation of which he had alluded. 
Most unfortunately Dr. Mond was not able to be present ; 
but bo had written the following letter : — 

” Wyfold Court, near Reading, 

” July 6th, 1606. 

Dear Dr. Divers, — Up to this date I had hoped and 
wished fervently that I might be able to take part in the 
celebration of the Jubilee Meeting of the Society of 
Chemical Industry in Manchester in the company of many 
old friends, and to receive from your hands oii this occa- 
sion the medal of the Society, a distinction which I \'Tdue 
very highly, and am particularly proud of having conferred 
upon me by the Council of the Society at its Twenty- 
filth Anniversary Meeting. To my great disappoint- 
ment, however, niy medical adviser d^r^s that I have not 
yet sufficiently recovered my enerdes to enable me to 
undertake next week a journey to Manchester, and so 1 
must perforce submit. 

‘‘As I have l)een so intimately connected with the 
Society ever since its foundation, and for some time 
previously, and have been, during the whole time of its 
existence, a member of the Council in one capacity or 
another, I need not assure you that it is a real grief to me 
not to be present at the celebration of its Twenty-fifth 
Anniversary — an occasion of rejoicing to all who have, 
like myself, been connected with the foundation and with 
the development of the Society, and who have been wit- 
nesses of its wonderful growth and of the great services the 
Society has rendered to its members and the industrial 
world at large. 

” While I cannot be with you at this Meeting, I hope 
that 1 may yet have the satisfaction of remaining a useful 
and active "member of the Council of the Society dnrmg 
the second jubilee term of its existence. 

” Believe me, 

” Yours very sLnoerely. 

” Ludwig Moitd.** 

The President asked Mr. Eustace Carey to take charge 
of the medal for Dr. Mond, and to tell him that at that 
public meeting he (Dr. Divers) had expressed the very 
great honour which he felt in having, as President, to 
present that medal to the most perfect example that he 
knew of the chemical technologist. 

Mr. Caret received the medal from the President’s hands, 
remarking that he need not say how deeply he regretted, 
and he was sure they all sharw in that regret, that Dr. 
Mond was not there that day. He had very great ]^easure 
in receiving the medal on his behalf, and would enmavour 
to transmR to him the words to which the President 
had given expression respecting him. 

Dr. D. B. Hewitt moved that Messrs. Miall, Wilkins, 
Randall, and Co. be re-elected as auditors, at a fee of 
£10 10s. This was formally seconded by Mr. F. Souddeb, 
and carried unanimously. 

Amexdusnt Of Bt-Laws. 

Sir Bovirtor Redwood, alluding to certain pro- 
posed amendments of the By-laws, of which printed 
copies were before the meeting, said that the ol^eot of 
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the ftmendmentii wa4ii to extend the time in which members 
residing beyond the seas might send in their ballot lists. 
He moved the adoption of the alteration of the By-laws, 
of which notice had been given. 

The motion was seconded by Mr. Ivan Levinstein, 
and the amendments were adopted. 

Place of Next Annual Meeting. 

Prof. P. F. Frankland, F.It.8., said ho had the honour 
to represent the Birmingham Section of the Society, and 
on their behalf to extend to the Society a cordial invitation 
that the Annual Meeting of the Society take j)lace next 
year in Birmingham. It had met in many provincial 
towns, including Manchester, Bradford, and Not- 
tingham, and they thought it, was now time it should 
meet in Birmingham, the capital of the Midlands. It 
was quite unnecessary for him to enlarge on Birmingham ; 
it was a city which need not hide its light under a bushel. 
It had Iwn used by many societies, and he could assure 
the meeting that the Society would meet with a reception 
both warm and welcome. He had very great pkiasure in 
putting it to the Society, that the Annual Meeting be 
held next year in Birmingham. 

Mr. W, W. Butleu seconded, and on the motion being 
put to the meeting, it was carried unanimously. 

The President said that the next business was the 
very pleasant one of expressing their thanks to the authori- 
ties of Manchester for the use of the Municipal School of 
Technology for the purposes of their meeting. It was a 
great thing to find such a splendid palace devot<*.d to the 
purposes of technology, l^iey ought, therefore, to have 
very great pleasure in expressing to its representative 
their great satisfaction, ana their hearty thanks for the 
hospitality of its halls. (Applause.) 

Dr. J. Lbwkowitsoh said that he had very great 
pleasure in seconding the resolution which the President 
had put before them. He also referred to the magnificent 
laboratories whi<*h bode fair to fill the want of thi'» country 
in technical education. He himself, as an old Man- 
chester citiiren, felt some pride as he saw the growth 
of that establi.«thment with its splendid site and its glorious 
laboratories, and thus Manchester bad set an example 
to London, which was now contemplating the establish- 
ment of a similar institution. They hail there an example 
of the old saying that what Lanca«hirc did to-day, London 
and England would do to-morrow. 

The vote was unanimously carried with acclamation, 
and the members then adjourned. 

VISITS TO WORKS AND PLACES OF 
LOCAL INTEREST. 

First Day. —Wednesday. July 11th. 
Manchester Municipal School of Technology. 

This institution, with its bleaching, dyeing, printing, 
and finishing school for textile goods, and for paper- 
making, is a product of the enterprise of the Manchester 
Cor}.)oration, and of the development in the city, under 
ite auspices, of technical instruction. The school is 
designed to accommodate the mechanical, electrical 
and, sanitary engineering industries, the chemical 
and textile industiueH, architecture and the building 
trades, printing, and other less important trades and 
industries. The value of the sites, structures, and 
equipment of the two buildings exceeds £,‘100, 000. The 
Corporation owe the admirable site on which the school 
is placed to the liberality of the legatees of Sir Joseph 
Whitworth, Bart., who also added a gift of £5,0f)0 towards 
the equipment. In addition, a sum of nearly £14,000 
was received from the (nrofita of the Royal Jubilee Exhibi- 
tion of 1887. 

On the left of the main entrance are the administrative 
offices, comprising the general office, the principal’s 
rooms, and the council chamber, the remainder of the 
ground floor being allotted to the various classrooms 
and laboratories connected with the physios and textile 
departments. On the first floor is the larw central hall 
for examinations or public lectures, and adjoining it are 
the library and reading rooms^ a room for scientific 
societies’ meetingSi laboratories, oIass and lecture rooms 


for mathematics, and for electrical, mechanical and 
sanitary engineerixig. The second floor contains lecture 
rooms, drawing offices, and laboratories in connection 
with engineering, architecture and the building trades, 
the photographic and printing crafts, and electrical 
enjgineering. An experimental bakery is also placed on 
this floor. The organic and inorganic chemical labora^ 
tories, the principal chemical lecture theatre, laboratories 
for metallurgy and brewing, and the woodworking, 
plumbing and sanitary engiiveering workshops are placed 
I upon the third floor. On the fourth floor are arranged 
the dyeing laboratories, an exjieriinental brew-house, a 
gymnasium, a house painting and decorating workshop, 
and rooms for bookbinding and lithographic drawing. 
The astronomical observatory, situated above the fourth 
floor at the north-east comer of the building, is equipped 
with an equatorial telescope. The basement is covered 
by the workshops and laboratories for spinning and 
weaving, and for mechanical and electrical engineering, 
including laboratories for experimental motors and dy- 
namos, steam and gas engines, hydraulic appliances, and 
the testing of materials. 

The building in which is installed the department for 
the bleaching, dyeing, printing, and finishing of textile 
goods, and for the manufacture, dyeing and finishing 
of pajier, is erected on a plot of land contiguous to the 
mam building. In addition to containing technical 
laboratories, it is equipfiod with an extensive experimental 
}>lant. 

The day denartmonta of the school now form the 
I Faculty Tecnnology of the University of Manchester, 
and students may prepare for the degrees of Bachelor 
and Master of Technical Science (B. Sc. Tech, and 
M.So.Tech.). The school is attended by upwards of 5, COO 
day and evening students. Tlie principal of the school 
and Dean of the Faculty is Mr. J. H. Reynolds, M.Sc. 

Pilkington’s Tile and Pottery Co., Ltj)., Clifton 
Junction. 

Leader : Mr. William Burton. 

Here the manufacture of tiles of every description, 
from plain floor tiles of red, buff, or drab clay, to artistic 
hand- painted tiles for walls, fireplaces, or furniture, is 
carried out. Oramic, mosaic, and architectural faiences 
are also largely manufactured, and during the last 
throe years the Lancastrian |K>ttery, representing the 
latest achievements of scientific glaze-making, has also 
been pro<iuced. Durmg the last six months an entirely 
novel stylo of decoration has been introduced in the 
form of Lancastrian “ Lustre Ware,” which rivals the 
finest lustre wares of the ancient Persian, Spanish-Moorish, 
and Italian potters. 

The following jirocosses were shown and explained : — 

{ 1 ) The prejiaration and mixing of the primary materials, 
clays, flint, pegmatite, felspar, &c., used in the varioua 
bodies or pastes. (2) The preparation and mixing of 
the glazing and colouring materials. (3) The shaping of 
tiles, faience, and vases ; (a) tiles by compression of 

clay-dust ; (6) faience by pressing plastic clay in moulds ; 
(c) vases, by throwing on the potter’s wheel. (4) The 
firing of the clay into jiottery. Various types of potters’ 
ovens were shown, as well as the different pyrometers 
and pyroBcopes used in controlling the firing. (5) The 
application of glaze to the fired pottery ; (a) Dipping ; 
(fi) painting ; (c) blowing by compressed air. (o) The 
firing of the glaze, together with the various precautions 
for obtaining the different colours. (7) The artists’ 
departments, including modelling, designing, and painting. 

Aftenioon tea was provided for the visitors, and ere 
leaving a vote of thanks was proposed by Mr. Thos. 
Tyrer, to the firm, and especially to its director 
and manager, Mr. W. Burton, for his specially lucid 
explanatory remarks and demonstrations. 

Calico Priktino Works of MEsaBs. Saus Schwabs 
and Go., Rhodes, near Middleton. 

Leader : Dr. J. BOrojol 

The operations oarried on at these works include the 
blead^g, mercerising, printing, dyeing, and finishing of 
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•cotton piece floods. The cloth to b© printed arrives at 
the works in ^e grey state, just a« It leaves the weavtnff 
shop. It contains the nature impurity of ^e cotton ana 
the “ size ** added for weaving purposes. The first opera* 
tion, that of bleaching, is to remove these natural and 
added impurities. The cloth, in the roll form, is sub- 
jected to the action, first, of lime, and afterwards of 
alkalis and resin, under steam pressure in closed keirs. 
It is afterwards treated with acid and bleaching liquor. 
The cloth, after washing, opening out, and diying, is 
ready for printing. The coVours printed may either 
contain both the colouring matU^r and the mordant, which 
is used along with it to efieet its fixation ; or the mordant 
alone may in some oases be printed first, the colour being 
fixed u|)on the mordant by a subsequent dyeing operation. 
In the former case the cloth containing colour an<l mordant 
is submitted to the operation of stoairung, by which the 
colour is fixed iipon the fibre. In the latter case the mord- 
ant itself is fixed by a process of “ ageing ” — that is, by 
exjKjsure to warm moist air or steam ; the cloth is subHo- 
quently dyed in a solution of the colouring matter, the 
combination of mordant and colour being completed by a 
final steaming, as m the case of direct-printed goorls. 

The cloth is then subjected to cleansing or soa])ing 
operations to remove the excess of colour not fixed in the 
fibre, and so render the colour bright, and also fast against 
subsequent washing operations. After this the goods are 
finished and made up W delivery. The operations at the 
works also include that of mercerising. The engraving 
department of the works for the preparation of the copper 
rollers includes a plant for the electro dei>osition of copper 
on iron shells for the purjiose of making engraving rollers 
less costly than those made entirely of copper. A plant 
ior the manufacture of caustic soda, and its concentration 
by means of multi ple-effect evaporators, is included in the 
works’ equipment. 

Heckption at the Town Mali. 

In the evening, the Lord Mayor {the Right Hon. James 
Herbert Thewlis) and the Lady Mayoress held a reception 
and conversazione at the Town Hall, at which nearly 000 
people were present. Tlie band of the 2iid V.B. Man- 
chester Regiment was in attendance. Around the large 
hall are the remarkable frescoes illustrative of the cit^s 
history, painted by Ford Madox Brown. One nqjresents 
•John Dalton collecting marsh gas. 

Second Dav.— -TH tmanAY, July 1‘2th. 

Works oe Messrs. Joseph Orosfjeld and Sons, Ltd., 
Warkinoton. 

Leaders : — Messrs. J. J. Crus field. Captain Crosfield, 
and Dr. K. Markbl. 

About 300 members of the Society paid a visit to file 
■extensive works of this firm, which was founded by Mr. 
Joseph Crosfield in 1815. 

This party, which contained many ladies, was conveyed, 
in omnibuses provided by Messrs. Crosfield, to their works 
at Bank Quay. The following are the chief products 
manufactuied, and the demonstration of the various 
branches involved was most carefully and elaborately 
given by the leatlers of the several parties. 

Soave , — “ Perfection,” ” Pink Carbolic,” and house- 
hold, laundry, textile and other manufacturing soaps. 

CarbofU.—A detergent and water softener, consisting 
of a double salt of sodium carbonate and silicate, said to 
combine the advantages of these two detergents without 
the disadvantages of either. 

Eraamic toilet aj^cialUita and toUei aoapa, rf;c. 

Gluc&rine, — Crude, 80 per cent. ; dynamite, and cbemi- 
oally pure 1*260 S.G. 

Cauatic soda , — Solid 77 — 78 per cent. ; also powdered, 
©tick, detached, and flaked caustic of the highest purity, 
and pure caustic liquor of 90” Tw. 

EitiecUe of soda.— Alkaline and neutral lump, and solu- 
tion in oonoentration varying from 76” Tw. to 175® Tw, 

Spaciediitf, — Water-gWs for egg preserving. 

Xioiler fluid, disinfectant powder, proteouve pamt and 
Black enamel for ironwork, joint boa composition for 
eleotrioal insulation, yeberine,” a pure neutral sterilised 
vegetable butter. 


, Tin hOiX making deparimeaf.— The autosenous sdldeting 
j of iron was illustrated, and excited oonsid^able interest, 

j Caustic Soda. 

There are two processes in use for the manufacture of 
' caustic soda, the ordinary or lime process, and the Loewig 
! or ferrite process. The former involves the production 
of a large amount of waste calcium carbonate, for the 
utilisation of which cement works are in process of con- 
struction on the other bank of the Mersey, In the ferrite 
i process, iron oxide or ” blue billy ” and soda ash are 
I mixed, and heatwl in a gas-fired revolving furnace for 
' several hours ; carbon dioxide is given off and sodium 
ferrite is produced, which is treated with water in lixiviat- 
ing tanks, producing a solution of caustic soda of high 
strength. The ferric oxule thus recovered is used again 
with fresh soda ash. 

j A Hchenie wns distributed amongst the visitors, illua- 
; t rating the manutacture in the various stages, of soap, 
I caustic sfxla and glvcerine, 

i The firm proviiled a sumptuous dinner at mid-day, 
I Dr. Markel presuling, and the works orchestra, con- 
I ducted by Mr. F. H. Crossley. jR^rfonned a selection of 
! music during its })rogress. 

I The President proposed a hearty vote of thanks to 
1 Messrs, ('rosfield for their exceeding hospitality, and for 
[ the kind manner in which the members hod been con- 
I diiott*d through these marvellous works. The vote was 
I acknowledged by Dr. K. Markel, for the firm, 

I Not the least attractive demonstration was that follow- 
i ing the dinner, viz., the fire brigade and ambulance 
I>erformance8. The large engine sends out 760 galls, 
of water )»er minute, and is said to bo the highest jet in 
Lancashire. The drill by a squad of the wor^ volunteer 
company, and the gymnastic display by the girls, stimu- 
lated much interest. Performances wore also given by the 
works brass band, and also by the male voice and mixed 
voice choirs. Later on in the afternoon, and before leaving, 
the visitors were entertained to tea in the fine tom- 
garden. i 

East Lancashire Paper Mill Co., Ltd., Radcuffb. 

Leader; Mr. J. H. Lestbr. 

In the esparto store end cleaning department, room 
is provided for the storing of over 2000 tons of esparto 
grass ; it also contains the machinery for the mecbanioal 
(leaning, end for the oi^ning out of the grass preparatory 
! to boiling. 

Tiaff stares and sorting rooms. — The rags are sorted 
into grades and passed through the revolving chopper and 
duster for the purpose of removing mechanioal impurities. 
They are afterwards convoyed to the rag boilers. 

Boiling and .washing. — The department contains one 
large sphericial boiler for the boiling of rags, eight 
stationary boilers for the boiling of esparto grass, 
and the washing pans. AfUu- the boiling and the pre- 
liminary washing, the esparto is conveyed to special 
w'asliing engines for the final washing. After this It is 
bleacliwl in tht» ^xiachers. 

Water pari/zctf/ion.— Battery of filters, with pumps, &0., 
for treating 40,000 gallons of water per hour. 

Chemical wood pulp breaking and bleaching department . — 
Mixing of the different kinds of ” chemical wood ” (wood 
cellulose), and opening out of the pulp in two breaking 
engines. Four large bleaching engines, each capable ol 
holding three tons of cellulose at one time, are provided 
for the bleaching of the chemical wood pulp. To ensure 
cleanliness these engines are linetl with white tiles. The 
bleached pulp is passed to the draining house, where the 
excess of water is removed. The rags are also bleached 
in this department in a separate enjrine. 

Draining of bleached material. — This building contains 
nine large drainers, lined with white and cream coloured 
tiles. After draining, the material is filled into wagons 
and conveyed to the beating engines. The waste watw 
from the paper machines is passed through filter presses 
for the purple of removing the fine fibres and 8(flid matteir 
which it contains. In this manner considerable economy 
is effected, and these substances ajre prevented from 
contaminating the mill effluent. Erus paU or ludf Muff 
maokines . — The bleached esparto fibres are passed oveir 
a series of settling traps and throng mechanical stridnerf 
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Ro as to remove Band, particles of rootg, and otlwr foreign { 
matter ; they are then pa»i*ed o^'^er the “ press pate," and ' 
formed into Kheets, which are afterwards conveyed to the I 
beaterH, in which the fibres are drawn out and flisintegrated, j 
ao as to make them suitable for the manufacture of the ! 
various claBses of paper. I 

fxiper hrmhr . — Tn this department waste paper 
Is reduced to the state of pulp, and is then added to the I 
ordinary paper pulp in the beating engines. 

The pulp coming from the beaters is passed to the ])ulp i 
chests, in which it is mixed with the necessary quantity ' 
of water. From here it is conducted over the sand tables 
ai^ through the revolving strainers on t{» the ondh'ss 
wire band of the pafs^r machine. The water is gradimllv 
removed, and the wei) of paper formed. The moist wel> 
after leaving the endless win* hand, now passes between 
a series of press rollers, liy means of which a fiirlln'r 
quantity of water is presMcd out, and it is ultimatidy 
^^onduct/cd over'the drying cylinders, A passage through 
calenders gives tin* pa]K'r the reqiiirerl finish. A still 
higher finish is obtained by passing the pafier through 
the sujMir eahuiders. 

Soda recovery plnnt. Jlfnltiph effect cenpom/ioii.—The 
waste Ive from the esparto boiling is concentrated to 
about W Tw., and afterwards incinerated in a revolving 
furnace. The “ bla<'k ash ” obtained is finally converted 
into caustic soda by eaiisf ieising. 

The Manc'hbstek Shit Canai. Docks and the C^m- 
POjiATION Sewa(;e Wokks, DaVYHI'EME. 

Leoilor : Dr. (1. J. Fowi.eb. 

The Hivers Department of the Manehesti'r Corporation 
have charge of all the arraiig(*ments for treatment ami 
diS[>osal of sewagi', a task of emirnious difficulty. A vast 
sum has been spent in the endi'Hvour to deal with the 
sewage prolilem. and the Committee believe they have 
fonna a satisfactory solution. Including storm water, 
the average daily flow of sew’agt' for the year JfiOl. wlm li 
mav be taken as indieativi* of other years, was II4.071.dlJ) 
sails., whilst the averagi* dally dry-weather • flow was 
‘25,700,000 galls, rntil the last few years the treatment 
was by (*hemieal precipitation, but this is now rajudly 
giving place to the bacterial system. 

Bin W. G. AunrsTRONo, Whitnvorth and (’o.'s Works, 

( tPENSHAW . 

Leailer ; Mr. W. K. Cot.eman. 

Those works were foumled by the late Sir Joseph Whit- 
worth, w’ho began business in Manchester in 1833. They 
were built in IH80. and have been greatly extended 
since that time. The total area covered is 40 aen's, and 
an adtiitional 1*2 acres have recently been acquired tor 
the purpose of further extension. In 1807 Whitworth’s 
linn amalgamated with the great Tyneside shipbuilding 
firm founded by tlie late Lord ,\rinNtrong, Many of the 
famous tools and machines invented by Whitworth are 
Btill manufaetured here. 'These include surface plates, 
Bcrow threads, measuring machines, and sundry machine 
tools. iTfcat ingenuity was disjilayed in his inveutions 
in connection with the manutacture of rilles. large guns, 
ateel guns, and armour plate. The present establish- 
ment at Dpenshaw' comprises ilejmrtments for engineering, 
machine tools, gauges, guns, gun mountings, and armour 
plaU^, steel w'orks, crucible steel department, iron and 
brass foundries, tinsmitlis’ shoi»s, iiatterii makers’ depart- 
ment, metal testing department, laboratories, producer i 
gas plants, tw'o complete ttiumonia recovery plants, , 
general oftioes and draw mg offices. The number of hands 
employed is 4, 1(13. 

The Corporatiov Eleotkicity Works, Htuaut Street. 

lAiader : Mr. W. H. Culeuian. ; 

The area of the works is about eight acres. Thretv ' 
phase alternating currents, with a frequency of 50 cycles j 
per second, are generated at the main power house at an ‘ 
extra high pressure of 6,500 volts, and arc transmitted at I 
this pressure to the sub-stations. The supply from ! 
the sub-stations is at 500 to 550 volts pressure lor supply- 
ing to the tramways, and at 410 and 205 volts pressure 
for lighting and iK)wer imr^ioses. 

Xlie plant in tho engine room oonBlsts of six main 1500 


kilowatt three-phase alternator sets. Each of the main 
engine sets consists of a 2500i.h.p. vertical cross-compound 
en^ne running at 94 revolutions jier minute, and a 1500 
kilowatt three-phase alternator, generating current at a 
pressure of 66(K) volts with a periodicity of 60 cj^oles 
per second. The high pressure and low pressure cylinders 
of the engine are 36 in. diameter and 71 in. diameter 
respectively, by 3 ft. 6 in. stroke. They are steam 
jacketted, and are fitted with Dobson’s " Corliss " valve 
gear. Over one hundred miles of cable are required 
for connecting the sub-stations with the generating 
station. 

The extension plant at Htuart Street Works consists 
of two 6500 h.n. triple expansion engines, and tw'elve 
Babcock and Wilson boilers. The engines are run con- 
densing, and the cooling towers are by Messrs. Klein's, 
Messrs. Koppel, and the Wheeler Condenser Company. 
The total horse- power at Stuart Street is 28,000 h.}). 

Opjiortunities were also given to members for visiting 
the following institutions : The University. Municipal 
School of Technology, Art Gallery, The John Rylands 
Library, Chetbam Hospital and Library, and the Whit- 
worth Institute. 

THE AXXUAL DIXXER. 

The annual dinner wois held at the Grand Hotel, Aytoun 
Street. Dr. E. Divers, the President, presided, and he 
WHS supported by Mr. Eustace ('arey ( President-elect k 
Alderman I Friinkenburg (Mayor of Salford), Alderman 
Sir James Hoy. Alderman Sir Bosdm T. Leech, Sir V\'. H. 
Bailey, Mr. Ivan Lt'viiistein. Mr. J. H. Keynokis, Profes.sor 
,S(?hiisU*r, Dr. D. B, Hewitt. Professor \V. B. lAing. Mr. 
Thomas Tyrer, Alderman .Joseph Thompson, Mr. 0. 
(iuttmann. Dr. Julius J.ewkowitsch, Dr. 1^, BaekelumL 
Dr. K. E Markel, Mr. (\ E, (iroves. Professor W, J. 
Pop<.*, Mr. ,J. Crosfiokl, and the Hon. Secretary, Mr. Julius 
Hiilmer. 

The (-HAIRMAN said, before jiroceediug (vitb the toasts 
set dow'n on the programme, he desiretl, on behalf of the 
Society, to express their thank.s to Messrs. Josejih Cros- 
field .and Sons, for the ]irivilege of m«jH*cting their works, 

I for the admirable arrangements made for the insjicetion, 
and lor the hospitality extended throughout the day. 

Dr. K. E. Marker acknowledged the expression of 
thanks on behalf of liimselt, his eo-directors, and the staff 
employt'd by the firm. 

The CR.AIRMAN proposed “ The Health of the King.” 

The Chairman exjiressed regret at the absence ol the 
Lord Mayor of AManeliester, owing to a long-standing 
engHgerneiit, but he w'as glad to see they had with them 
i His \Vorship the Mayor of Salford (Alderman Frankeri- 
i burg), and they had also Sir James Hoy. who had come 
there jairlly in conseqiienee of the alxsence of the Lord 
' Mayor, in order that he might show attention to them on 
! behalf of the City of Manchester. They had also Sir 
Bosdin T. la^ech. an ex-Mayor of Manchester, and they 
I had also that well-known citizen and ex-Mayor of Salforci, 
Sir William Henry Bailey, 

After a telegram w^hieh had been received from Dr. 
Ludwig Mond, acknowledging receipt of the Society’s 
medal, had keen read, 

Dr. David B. Hewitt, in projinsing “The City of 
Manchester and the Borough of Salford,” paid a high 
comphment to the admirable manner in which theii* 
affairs were managed. There Imd been a succession of 
most able Mayor.s and Lord Mayors of the two tow'iis that 
ought, in his opinion, to la^ one. Both places had exhi bited 
a vast amount of enteriirise in various dirwtions, and the 
only fault he could findf with them was that they had not 
paid sufficient attention to sewage purification. In that 
respect neither of the towns was what it ought to be, Imt 
he lioiied there would be a change within the next few 
years. 

Alderman Sir Jameb Hoy, in responding, said that in 
the variouB phases of municipal life Manchester had done 
fairly well, and was not behind other places. In the 
last two or three years much wider demands had been 
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made m munlolpalitie* than had been the oaae in the past. 
Alongside these demands was the growing neoessaty tor 
economy. To his mind the question of masdng life worth 
living to a oommonity was one of the greatest problems 
that any bodv of men could have entrusted to them. 

Alderman ^PWiTKBNBUEa (Mayor of Salford) admitted 
that Manchester was a glorious city, and if to that they 
would add ancient and royal,” they could imagme 
what Salford was like. 

Sir William Bailby also responded. 

Sir Bosoin T. Lbbch gave “ The Society of Chemical 
Industry.” Alluding to the sewage purification problem, 
he remarked that it Manchester had not been restricted 
by the Ltocal (iovemmont Board, and liad lH*en allowed 
to fully adopt the advice of its chemical advisers, the citv 
would by now have had a perfect sewage scheme. He 
coupled the toast with the name of the President, and 
complimented him on the sueress of his efforts to iiiijiait 
chemistry to the Japanese. 

The Chairman, in replying, said that Japan, with whieh 
Sir Bosdin Leeeh had associated him m too complimentary 
terms, largely owed its aiieeos's to the fact that it had 
applied science to the buainess of life — to the army, navy, 
and education. 

Mr. Eustacb Carey, President-elect, said it was a 
great pleasure to him to think the .Society had ‘‘come 
of age.^’ hut it would iie some years before they arrived 
at maturity, as they had a great future liefore them, and 
a great deal of work to do. Their first interest was in 
applied science and technology ; at the same time they 
w’cre not only choniists ho far as their ability would permit 
them to be so, hut they w’cre also business men. In 
order to manufacture products they must needs come in 
contact with railways and canals, and they had to consider 
the question of rates, and he hoped the time was not 
far distant w'hen they would be in a similar position with 
regard to carriage as they were in France and Belgium, 
where the canals were like our high roads, absonitely 
free from toll. They also came into contact with tlie 
Cuvernment on the Alkali and other Acts, and. while 
he did not complain of anything which tlie Covernnienfc 
had done, ho wished to point out that their business as 
chemists had to deal with something more than technology. 
He thought they must m future give more attention to 
subjects of general interest, and be alive to what w’hh 
contemplatcfT by the Government of the dav, and do their 
best to promote the inter6sts of the manulacturer in the 
United Kingdom and other countries when* their Society 
was so well-known. He was [ileased with the efforts 
which had been made to bring the members together by 
visiting the various works, which not only gave oppor- 
tunities for members becoming known to each other, but 
also removed that feeling of secrecy which had unfortu- 
nately too long ])re vailed in this country. By in.s]a'cting 
v'arioiis operations, and by the interchange of opinions, 
they would oventiially make their beloved Society ot 
Chemical Industry more important even than it had been 
in the past. 

Dr, K. E. Markel, in projiosing ” The University of 
Manchester,” said he ajiproached this toast with a eerlain 
amount of diftidonce, hut he claimed to have oue qualifi- 
cation for the task in his unbounded admiration for 
the University. Well did he remember, as a hoy in 
Germany at school, purchasing with his first jiccket money 
two English scientific hooks — Roscoe’s Elementary 
Chemistry ” and TyndaH’s ” Heat.” On the title ])age 
of one ol the hooks he read that the wxiter was Prof. 
Koseoe, of Owens’ College, ami hovliko, he wondered 
what sort of a place Owens’ College was. Coming to 
England, he very soon hecumc intimately acqiiainteil 
v'itn it, and ever since he had taken a very groat interest 
in the Institution, and particularly the far-reaching 
effect of the science taught there on clieinical industries. 
Tlie little book he referred to had created a thirst in 
him for science which had. never been quenched, and 
which he hoped never would be, as long as he lived. 
If the University could have such an effect on the humble 
foreighw far away, what must be the inffuence on its 
immediiate dwnini He need nnly mention Frankland, 
Perkin, Sehorlemmer, Koacoe, and Dixon, to show the 
,nflue&oe which the Unirerlity had had in the chemical 


world. It would he futile for him, in the presence of so 
many who were far more intimately acquainted with the 
University than be was, to speak further of its influfmoe, 
but he could say this, that Manchester was the Unit oit;|r 
that had really recognised the necessity of oo^ordinaiitig 
aU the higher 'eduuational institutions and grouping them 
round the University, and, what was more, it had forced 
other towns to follow its example. He coupled with this 
toast ” The Municipal School of Technology,” that 
splendid Institution with its magnificent laboratories, 
and its excellent staff, of whom they had the privilege of 
having two on their Council, Messrs. HUbner and Pope, 

Prot. Arthur Schuster, rcstionding to the toast of 
” The University of Manchester,^’ said, from the informa- 
tion they liad already received that di^, they might have 
gathered that the Ihiiversity and the Society of Chemical 
Industry w'ere really sisters, for one of the fathers of the 
Society was also one of the fathers indirectly of the 
University. They began their birth from the time that 
they really lH‘canie identified with the City and became 
the University of Manchester, and this enabled them to 
become more closely assoiuatod with the various interests 
of the City. He had read in the newspajier that morning 
that the Minister of Education hoped to establish an 
educational ladder, by means of which every boy or girl 
' might ultimately pass from the elementary school to one 
of the ancient Universities. He quite agreed that, if 
j education is to end at the University, it must he an ancient 
one. They claimed that their University was a modem 
one, ami therefore education only began there, and it was 
: earned on afP'r the boy or girl left the University 
I and (‘oinmenced practical life. VVe arc taught, however, 
that the education of a man of science preotioally begins 
I when he enters u|K>n a trade. He thought Manchester 
could claim that it always kept its eyes open, and one of 
the conditions of a modern University was, that there was 
a certain danger of students of any particular profession 
being kept too much in contact with their own subject. 
In their own University, they were trying to overcome that 
difficulty, and bring their students into close contact 
with each other. 

Mr. Ivan Levinstein, six'sking to the toast of “The 
T^niversity,” said he was sure there was no Society which 
took a deejier interest in science and its application than 
the Society of Chemical Industry. They had seen their 
great School of Technology built by the ratepayers 
of Manchester, and, while Prof, Schuster hod referred 
principally to pure science as taught iu the Univewitv, 

I he migiit say that the establishment of a Faculty of Tech* 

I nology was largely due to Prof. Schuster. The purely 
Hcientific chemist, seeking to solve problems, was quite 
j regardless of time and e.xiiense and regardless of the 
demands of the public, whilst the technologist, who did 
not care ho much for seeking the truth and nothing but 
the truth, had to consider the requirements of the market, 
and the Having of time and cost of production. Such investi- 
gations could not l)e smaiesafully carried out in an ordinary 
laboratorv, e.spcciHlly m the textile and allied industries, 
und for tliiK rcawon the Municipal School of Technology 
had been erectivj and equipped with laboratories and work- 
shops containing ooin]>lete plant and machinery such as 
the Htiident w'ould meet on ehtoring bleach-, dye-, print- 
and paper-worlvH, Bjiinning and weaving mills, Ac. rrool 
of the advantage of such a system W'as afforded by the 
succesH achieved by studente of the School of Teclinplo;^, 
who had entered for the degree in tochnioal science at tile 
University. 

Dr. Juuus Lewkowitsch, in proposing ” The Man- 
Chester Section,” said ho was associatocf with this particular 
Section some four years ago, and he was proud to say the 
only friends he had in Manchester at that time were 
members of the Section, a Section which, in those davs. 
devoted much attention to smoke and sewage. He coupled 
with the toast the name of the Hon. Secretary, Mr. H6biier» 
and expressed sympathy with the Chairman (Dr. Bailey) 
in his absence through illness, and expressed thanks to 
both of these gentlemen for their efforts, which had 
resulted in such a successful meeting. 

Mr. Julius HffBNSR, in respondinff tp the toaat» 
expreswed hia indebtedness to Dr. Iiewkowitsch for the 
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yevv oomplimentary r«f«rence« 'which he had made as 
to hia aaaociation with the Manchester Section, and, the 
aatiafaotory arrangemontB which had been ma^le for the 
entertainment of the visiting members and their friends. 
He also wished to acknowledge his indebtedness to the 
Lord Mayor and the Manchester Corporation, and to the 
various firms who had so freely extended their hospitality, 
and which hatl in such a largo measure added to the success 
of the meeting. 

Mr. Thomas Tyukii, in submitting “ Our Guests,” 
said the toast needed no elaboration by him. He might 
make a supplementary remark of regret that Dr, Ludwig 
Mond, the recipient of the Society’s medal this year, 
was not with them, and they could only homi that the 
causes which led to the recommendation of his medical 
advisor not to undertake the journey had passed away. 
He aske<i their acceptance of the toast committed to his 
care, viz., “ Our CJuestJ^.” They had heard some of them 
that night, and while they honoured them, they 
nevertheless must have felt honoured in being associated 
with the Hociety. The guests wore many, including 
8ir Janies Ho-y, the Mayor of Salford, Sir Bosdin T. Leech, 
and many others, and it was hia pleasure, on behalf of 
the Society,. to heartil.y welcome them. He coupled with 
the toast the name of Alderman Joseph Thompson, LL.l). 

Alderman Thompson having left, the CIiairman called 
upon Sir William Henry Bailey to reply. 


Third Day. Friday, July 13th. 

The party travelled by sjiecial train to Hojie, whence 
brakes took them to Castleton. Here the Great Peak 
Cavern was inspected, after which luncheon was served 
at the Peak Hotel. It had been intended to drive to 
Hathersage and the Surprise View, but the weather 
became unfavourable, and rain fell for the rest of the day. 
A large room belonging to the hotel, nevertheless, enabled 
a pleasant afternoon to be s^ient, to which the excellent 
flinging of the Misst^s Johnston, daughters of the proprietor 
of ih© hotel, contributed. A small number, braving the 
weather, contrived to visit the Blue John and Speedwell 
mines. After tea the party returned to Manchester. 

In the evening a conversazione was held in the Whit- 
worth Hall of the Victoria University, where Vice-('han- 
cellor Hopkinson received the guests. In the Chemical 
I^eotnre Tneatre Professor Harold B. Dixon gave a lecture 
on South Africa, illustrated by lantern slides, and in the 
chemical laboratories were shown exhibits of scientitic. 
and industrial interest by the professors, demonstrators, 
and students of the University, and others. 


New England Section. 

Meeting held at Boston, Mass., on Friday, A^ril Qth, 1006. 

A paper was read on the ” De-arsenicatioii of yulpburic 
Acid ” by Mr. Hervey J. Skinner. 


New York Section. 

Muting hdd at Chemists* Club on Friday, May 26/A, 1906. 

MR. RUSSELL W. MOORE IN THE CHAIR. 

PINACHROMY AND PINATYPE : NEW PROOE8SEf:} 
OF. COLOUR PHOTOGRAPHY. 

BY M. a. METZ. 

Dr. E. Koenig, of the Farbwerke, vorm. Meister, Lnciui 
and Briining, ha« developed two new processes in colour 


photography which are known, respectively, as “ pina* 
chromy *^and ” pinatype.” They are not only of interest 
to the student of chemistry and pny«ioB, but are a distinct 
and important advance towards the reproduction of objeots 
in their natural colours. 

In pinachromy, three collodion films are successively 
superimposed and coloured by the action of light on certain 
sensitive chemical prejmrations with which the films are 
coated, thus making a true coloured photograph. The pro- 
cess has mot with consideceblo success abroad, and is 
based on the light sensitiveness of the leuco-bases of the 
organic dyestuffs. While many of these leuco-bases, for 
instance those of the safranines, are so oxidisablo that 
they cannot l>e isolated in a free state, there are others, 
like the lenconialaehite green, 'vv'hich can be easily produced, 
and are comparatively stable. These more permanent 
leuco-bases, when exposed for some time to light, become 
strongly coloured. 

Dr. Koenig examined all the leuco-bases at his command, 
but found that when expe^od to light, either by tbemselves, 
or in gelatin coatings, none of them gave results of the 
desired strength or brilliancy. SubNCcjuentlv he selected 
collodion as the supjwrt, and thus ohtametl the desired 
increase in sensitiveness, the leuco-bases, in the presence 
of collodion, becoming strongly oxidised after a compara- 
tively short exposure. This increased reaction ho attri- 
buted to the presence of the nitric acid groups in the nitro- 
cellulose, and upon further experiment found that, 
like nitrocellulose, all nitric acid esters would react. 
The nitrous acid esters, on the contrary, and the isomeric 
nitro derivatives of the aliphatic and aromatic hydro- 
carbons proved ineffective. The nitrosarnines showed 
reactions similar to, but weaker tlinn, those of the nitric 
acid esters. It is of interest that the light sensitiveness 
of the mixture of nitrocellulose with the leuco-bases is 
considerably reduced by the presence of urea or of anti- 
lyrine. This would seem to point to the fact that the 
euco bodies are oxidised by nitrogen oxides, which separ- 
ate from the collodion. While nitrocellulose is by no 
means the most effective of such compounds, still greater 
sensitiveness resulting from the admixture of leuco-bases 
with the nitric acid esters of glycerol, glucose or mannitol, 
it is the most suitable compound, as it acts at the same time 
as the film and as the support for the picture. The light 
sensitiveness of the mixture of nitrocellulose and the 
leuco bodies can be considerably increased by the addition 
of nitromannitol. 

Blue pictures are produceil with Icucosetocyanine, which 
is o-chiorotetraethyldiaminotriphenylmethane ; green 
with leucomalachite green, or with m-nitro- or m-amino- 
tetraethyldiaminotriphenylmethane ; red with p-leuco- 
aniline, or louco-rhodaminc ; violet with hexamethyl- 
p-leucaniline (the leuco- imse of Violet 6 B crystals), and 
yellow with leucofluoresoein or leucoflavaniline. The 
fixing of the picture is effected with dilute organic acids, of 
which monochloracetic acid is the best ; acetic acid or 
di- or tn-chloracetic acids cannot be used. 

The practical application of this process is as follows ; — 
A sheet of paper is coated with the blue collodion mixture 
and exposed under its corrosjKinding negative. When 
the blue picture appears sufficiently strong, it is fixed in 
a 10 jier cent, solution of chlorocetio acid, washed, coated 
with a thin gelatin film, and dried. This gelatin film 
serves to protect the first collodion coating from dissolving 
when the second coating is put on. The dry blue picture 
is then covered with the yellow collodion mixture and 
exposed under its con-esponding negative, care being taken 
that the pictures register accurately. After exposure, 
it is fixed, washed and dried, and the yellow picture 
produced. The final red picture is obtained in a corres- 
^Kinding manner. On account of the complete trans- 
jiareney of these very thin films, and the brilliancy of the 
colours produced, the prints appear very uniform. The 
fastness to light of pinachromy pictures is naturally not 
absolute, but the dyestuffs used are relatively fast. * The 
poorest is the blue, but even this surpasses the ” blue 

E rints ” (cyanotypes) in fastness. The quantity of the 
uoo bodies necessary is extremely small ; hence pictures 
composed of the three-colour films cost but a trifle more to 
produce than ordinary gum or pigment prints. 




la pinatype. tha aecoiid proo««t» cm the other head, a 
•iogle gelfttia film it to treated that a tueoeteloa of paper 
prints may be obtained from the coloured plate os often 
os desired. This makes pinstype espeoisHy adapted to 
thxee*oolour work, and It is now being carefully tested 
for this purpose. A bichroroated gelatin ^te is exposed 
to light under a photographic negative, and the undecom- 
po8<^ bichromate is removed by woshinn. Rnatype 
ayes have the property of dyeing Ime unhardened gelatin 
very strongly, whereas the hardened portions are eithwr 
not coloured at all or very slightly. If moist paper, 
coated with specially prepared gelatin, is now brou^t 
into intimate contact with the gelatin layer, coloured ny 
means of a pintapye dye, in a short time a coloured paper 
picture with aU the half tones is obtained, which appears 
strongly coloured on those parts not affected by light, 
while the most exposed ports remain white. From this 
it is evident that m order to obtain a positive picture 
the bichromated gelatin layer must be exposed under 
a diapositive. The facility with which enlarged copies 
can be made is especially important for three-colour 
pliotography, as the direct production of lorffe-aized 
plates in three colours offers many technical difficulties. 
Bv this process the negatives can be enlarged directly, 
whereby all the details are much l>etter preserved than 
when an enlarged negative has to be prepared from the 
original negative. The print plates for piuatype, which 
are not sensitive to light, are ste^^ped with the film side 
uppermost, for three or four minutes, in a sensitising 
solution (2 grras. of chromic acid dissolved in llOc.e, ot 
water) in shaded daylight or lamplight. The solution 
must not be warmer than 20' C. Any bubbles of air 
should be removed with the finger or a brush. A great 
number of plates may be sensitised, one after the other, 
ill the same bath. After the plates have been sensitised, 
they are well drained and dried in a dark and not too 
warm place, free from dust. The sensitised plates keep 
much longer than sensitised pigment jiajwr, and preserve 
their qualities completely for two or three weeks. The 
diapositives th be copied are laid in a frame with the 
film side in contact with the film aide of a sensitised print 
plate. The expsure time for a print plate is about the 
same as that tor collodion pa]ier. Electric arc light is 
just as good as direct sunlight for copying. After copying, 
the pictures should be distinctly seen in brown colour on 
a yellow background. The print plate is now wash^ 
in running water until all undeoomiHised chromic acid 
has l)een removed. Usually washing is complete in ten 
minutes. The plates may now be dried or placed directly 
in the dye solution. The well-washed print plate, either 
dry or moist, which corresponds to the red filter negative, 
is steeped in the blue dye solution com|X)8ed of 6 grms. 
of “ piuatype blue ” dissolved in 260 o.c. of water, and 
the dish rocked from time to time. The first dyeing takes 
about 16 minutes. The plate is then washed and rinsed 
until the water running off from it is no longer coloured. 
It should have the appearance of the diapositive full of 
detail, with almost transparent whites and intense shades. 
When the dyed plate is finished, a piece of transfer paper 
of the size of the plate is softened in cold water, all air 
bubbles being removed, until the pajier has become 
completely pliable and fully stretched. The paper is 
now attached to the plate, preferably under water, with 
the film side against the film side of the printed plate, 
and both removed from the bath, at the same time 
drainingoff the excess of water by a gentle motion of the 
hand. The jdate is then laid upon a table, paper up^ier- 
most, and protected with a piece of oiled silk or the like, 
and the paper firmly smoothed over with a rubber squeegw, 
from the middle outward, using moderate pressure. The 
operation is similar to that in the pigment process. When 
the paper adheres satisfactorily it is covered with a damp 
sheet and a glass plate, in order to ixcevent evaporation, 
and the whoje allowed to stand 10 to 16 minutes, if desired, 
under a light weight. At the end of this time the picture 
will be found transferred to the paper with sufficient 
strength. The paper is now removed and hung up to 
dry. The print plate is now again placed for about five 
mmutes in the ayebath, rinsed, and the picture again 
transferred to paper oa above directed. These opexations 
may be repeated os often os desired. By repeated immer- 


sion in the dyebath the print plate becomes darker. 
Nevertheless, the prints from the ]^at« are quite unifonn* 
os only the exterior snrfaoe of the dyed plate has octioii 
on the paper. The dyed {dates may be kept for any 
length of time after use, and can be again employed 
after a fresh immersion in the dyebath. The dyeing of the 
print pi, ate corresponding with the green filter negative 
IS done in the same manner. For the dyebath 5 grms. of 
**pinatype red” ore stirred with a UttleVater to a paste, 
and then 3 to 6 o.c. of concentrated ammonia solution 
added. Sufficient ammonia must be used to oom^etely 
dissolve the dye to a clear deep red solution. After about 
five minutes the solution is diluted with cold water ta 
250 c.c. After the red plate has been washed free from 
the excess of dyestuff, the blue picture is softened in 
water and laid under water upon the red print plate. 
The operation is carried out in the same way os Mforo 
described, the blue picture being easily shifted under 
water, so as to exactly correspond to the red print plate. 
When the adjustment is oomplete, the paper Is Wd firmly 
against the plate with suitoole clamps, leaving the film 
free. The film is then withdrawn, water again run over 
the plate, and the paper pressed firmly down with the- 
squeegee. It is allow^ to stand for 10 to 16 minutes, 
and the papr then removed from the plate. About 
30 minutes should be allowed for the first immersion of the 

S rint plate, corresponding to the blue filter negative, in a 
yebath composed of 6 grms. of ” pinatype yellow ” 
dissolved in 200 c.c. of hot water ; for subsequent immer- 
sions, five to ton minutes. The yellow transfer upon the 
blue and red jiicture takes about 30 minutes. It is odvii* 
able to moisten the siijssriinposed damp sheet well in order 
to prevent the films adhering to each other. To increase 
the picture’s fastness to light, and to harden the gelatin 
layer, the paj^or is now immersed for about one to two- 
minutes in a fixing bath of 2 grms. of fixative chromium 
salt and 100 c.c. of water. After fixing, the picture Is 
washed for about five minutes lu clean water and hung up 
to dry. 

The principal advantage of piuatype lies in the use of 
print plates, which are prepared in a simple manner with 
the aid of light, allowing the preparation of a large number 
of paper copies therefrom by a purely mechanical proo^M, 
without further resource to light. The print plates coo 
be kept and used again at any time, without the aid of 
light, for the preparation of paper copies. In oonaequenoe 
ot the intensity ot the pinatype dyestuffs and the immunity 
from spoiled pictures, uinaty^ies are very cheap* Pina« 
ty()es are extremely fast to light. A three-oolouradi 
pinatype is not composed of different films. A single 
tliin film carries all of the colours, which therefore bleit4 
harmoniously. 

Palmers were also read by Maximilian Tooh on ” Modem 
I'hrce-colour Processes,” and by Hoyt Miller on ” Three 
colour Photography.” 


Nottingham Section. 


Meeting held at Nottingham, on MonJag, Mag 28/A, 1^00. 


MB. J. M. C. FATOJt UK THE CUAIB. 


A NEW BOTTLE FOR CULTURES. 

Sr J. OOLDINQ. 

At a recent meeting of this section, Mr. Droop Richmond 
showed mo a flat-sided bottle which he was using for 
cultures instead of Petri dishes. The bottle was very 
portable and convenient, and had the additional advantage 
of being much chea{>er than the Pet^i dish. By placing 
the gelatin uppermost it can be used for ano^irobio cultures ^ 
if atkalino pyrogallio Ocid is put on iho under side. It 
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Flo. 

waK. however, rather too thin to allow of fitoppin^ the 
liquefying growtha with silver nitrate, a very convenient 
practice which I owe to Prof. Hiltner, oi Mnni<h. I 
therefore designed the bottle shown in Fig. 1, which 
wa« mode for me by Messrs. A. (lallenUainjv, of 
London. 

The fiidee of those bottles are as flat as they could be 
made. The shoulders taj^ier off so that a straight platinum 
needle, or a specially-designed sdver quill holding a atick 
of silver nitrate, can roach any colony growing on the 
gelatin. 

Method of The bottle is first cleansed, jilugged 

with cotton wool, and sterilised, 20c.c. of nutrient gelatin 
-or other medium are then added, and the bottle sterdised 
again. When reauired for use the bottles are placed in 
warm water to melt the gelatin, and kept just warm enough 
to keep it liquid. 

The water, soil, or other substance to bo analysed, is 
*0 attenuated in sterile distilled water that 1 c.c. contains 
not more than 100 organisms. 

One c.c, of this attenuated liquid is then run into the 
meltod gelatin, well shaken, and the bottle laid on its 
aide to oet. 

When liquefying colonies grow, sub-cultures may be 
m^e from them, and from colonies in their immediate 
neighbourhood, or if a count only is desired, these colonies 
ore noted and then stopped with silver nitrate. The 
remaining colonies can then go on growing till large 
enough to count. 

If it is desired to make an anaerobic culture, the bottle 
is turned over when the gelatin has set, and a solution 
of pyrogallic acid introduced ; the bottle is then slightly 
raisfm.snd a small stick of potash introduced ; the mouth 
i» then tightly corked with a rubber stopper, and the acid 
allowed to come in contact with thy soda. 


A NEW FRACTIONAL CONDENSER FOR STEAM. 

BY J. OOLDIBG. 

I have for some time been in went of a good supply 
of pure distilled water for ]^t and water cultures, and for 
ns* in the chemical and Dacteriological laboratories at 
the Mi41and Agricultural and Dairy CSllege. It was neoes- 


1 . 

sary that this water should be quite free from traces 
of metals which are well known to affect the growth of 
plants and bacteria, and also that it should be as fiee 
as possible from traces of ammonia. 

The laboratonoM at Kingston are supplied with gas 
(made from gasolene), which for the purpose of making 
distilled waU^r is too expensive. 

Steam from a large boiler some thirty yards from the 
lalniratory, used for heating a drying oven and con- 
densed in a nopiHT condenser, gave impure condensed 
water. This conaensed steam contained much ammonia, 
not easily driven off by boiling, organic substances which 
gave it a strong taste and smell, also traces of cop]»cT 
from the condenser. 

As the water in the well at Kingston which supplies 
the laboratory and the boiler contains much gypsum 
in solution (some 220 jiarts total hardness jjer 10(),(MM)), 
the pressure steam could not well bo used as a source 
of heat for boiling water to feed a condenser. 

I therefore designed the following modification of 
Boustield’s apjmratuH (Journal CTiem, Soc., 1906, 74-0). 

The condenser tumsists of a copper box 12 ins. long 
by ins. wide by 14 high. It is divided into four 

compartments, which commiinicaU"* with each other by 
narrow slits on alternate sides of the box. Through the 
top of each of these eomnartnients passes a tube of Jena 
glass, which can be cooled by tap water. Under each 
tube is a cup of Jena glass. The tubes are so designed 
that condensed water from the top of the box should fall 
clear of the cups. 

The box is tin lined throughout, and the steam enters 
through a splash trap, also tin lined. 

This condenser did not at first give good results, as 
the steam came out through the cups and brought with 
it the more volatile impurities. This was got over by 
jointing them to a longer piece of Jena glass tube bent 
to form a trap. 

The condensed steam, though much more pure, still 
contained some ammonia and was not quite free from 
smell and taste. I therefore removed the tube nearest 

the steam inlet and substituted for it a dropping funnel 
containing dilute sulphuric acid (alK)ut 10 per cent.) and 
pure potassium permanganate (about 3 per cent.). This 
liquid was allowed to stand in the funnel, and was run 
through and through the separating fimnel till nearly 
decolorised. 

This pr cxloeed the desired effect, and the water from the 
tubes gave hardly any colour with Nessler solution ; 
the purest in this respect being from the tube nearest the 




(XiLiaisra-iA stbam. 



oond^itjaer w*« puroha8ed with a 
grant mad© by tntni for reaearchea 
on nitrogen aaaiinilation. 

Mr. UoLniNO.in reply to variou© 
questions, said he had not mad© out 
the cost of distilled water by 

the apparatus. The apparatug coat 
£5, which was verv much under th© 
cost of many other forme of con- 
denser which would not condense the 
same amount of water. It simply 
condensed the wast^^ steam, so that 
the cost was very little beyond the 
original outlay. Where the supply 
was short, the water used to condense 
the stoam could be cooled and used 
over and over again. As to Dr. 
Caven’s question in regard to the use 
of permanganate, he thought tWt 
the idea of using ^lermanganate might 
bo developed so that all organic 
matter might lie got rid of. He must 
own that ho often got in the boiler 
st<'am a slight taste, most from the 
third of the tul)©8, as the per- 
manganate as now used did not 
destroy all the taste. There wan 
some volatile organic siibstanee left; 
but he did not exactly know whet 
It was, I'he taste, however, did 
not interfere with the conductivity. 

At first, he tried sulphuric acid 
for absorbing the organic matter and 
ammonia, but it did not seem to 
answer so well. Instead of blowing 
steam through the solution, he 
thought it would be better to let 
the acid trickle over a series of 
funnels plaeed in the first chamber. 


steam inlet ; but even the third tube contained less than 
O-Ol part ammonia i^er i(K),(KK). 

Through the kindness of Dr, Hand, I was enabled f-o 
determine the conductivities of the water at the Uriiversit v 
'College, Nottingham, but great difficulty was ox|W!rienced 
in bringing the samples into Nottingham, flood resullH 
were at last obtained by drawing out the necks of small 
Jena llasks, filling them with water from the condensers, 
boiling and emptying this water awav, then again filling 
them and quickly sealing U[) the necks. 

Ordinary good distilled water, according to Bousfield, 
has a conductivity of some A to 1(1 recijirocnl megohms 
fier cubic centimetre. While water |rtepaied by Stas’ 
process of re-distillation only falls just liclow 1 recijirocal 
megohm. 

A aeries of conductivities for water brought in in the.se 
flasks worked out at — 

Tube 1. 2. 3. Box. 

K 18 1*3 2*3 2*3 4*3 reciprocal megohms. 

The quantity of water yielded was also satisfactory, 
and amounted to 4J to 4j^ litres per hour from the throe 
tubes. 

The yield from the different tubes jier hour was as 
follows 

Tube 1. 2. 3. Box. 

1520 c.o. 1510 c.c. 1210 o.c. 650 o.c. 

In the earlier experiments with the four tubes, 5 litres 
per hour were obtained. 

The condenser was made by Bender and Holbein, 
.Munich, 

In cottolueiqn, I wish to express my thanks to the Govem- 
.ment Grant Committee of the l^yal Society, os this 
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rilMINO— JIETHOD8 OF WBING A POTTBB’S KILN. 
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Meeting hdd at Olaifgow, on Tuesday, March 0/A, 1906. 


MR. DAVID PERRY IN THE CHAIR. 

METHODS OF FIRING A POTTER’S KILN : 
EFFECTS OF HIGH TEMPERATURES ON CLAY. 

BY J. ARNOLD FLEMING. 

The increased demand which has arisen in recent 
years for more decorative articles has necessitated the 
employment of higher temjieraturea and greater pre- 
cautions in firing; at the present time, large numbers of 
articles are worked upon at the same time, using the same 
clays, whiuh are subjected to the same treatment, and 
these must be fired so as to obtam the desired results as 
re^rds colour, size, and durability. 

Tlie general construction of a potter’s kiln has remained 
very much the same for now over 100 years. The fires 
—of which there may Ikj 10 — are situated in the circum- 
ference of the base of the oven. The heat enter.H by 
“ bags ” built up inside, and by flues, running more 
or less horizontally in the bottom or floor of the 
kiln, entering a well hole in the centre of the 
bottom ; it then enters the firing ehamlier and 
ascends through bungs of “ seggars ” full of the clay 
articles to be fired to the crown of the kihi, where it is 
liberated into the air, or controlled by dam^ierB as 
occasion requires. The air regulator controls the i 
amount of air to be introduced, and by careful nianipula- | 
tiou by the fireman, forces the heat through the flues, i 
thus heating the centre of the firing chaiuliers us well as j 
the ring,” or portion immediately above the fires. ' 

The potter’s oven, or kiln, is, therefore, really a large 1 
reverberatory'furnaoe. in which the volume of the article.M 
to lie fired is out of all proj»ortion to the grate area of the I 
fires. 

The clay articles absorb a vast amount of heat at tin* 
beginning with very little apparent result, but the fuel 
consumption and tlio temperature increase as firing 
progresses. 

The fuel required must contain small ash residue, and 
must be free from sulphur, giving a good flame. A.s was 
the case in all historical indiistrieH, wood was the fuel in 
early times. This explains many beautiful results of 
fire in bygone days. But although free from suljdiur and 
other Impurities, and most suitame, it had to be given up 
owing to its scarcity. Suitable coal has, so far, aooom- 

S fished the firing process economically and satisfactorily, 

I only by the virtue of the fact that the stoking is inter- 
mittent. Sulphur is often found as sulphide of iron, 
Roeompanied W siliceous ash ; it runs on the bars, gradually 
filling np the fire mouths, which, as already pom ted out, 
hAye tt limited grate area. The combustion of fuel in 
variable, and imperfect at the beginning, having mixtures 
of oxygen, nitrogen, carbon monoxide, carbon dioxide, 
ftnd hydrocarbons, contaminated with the sulphur 
from the coal. 

, The construction and form of the Are of the kiln is 
EUoh that it acts practically as a gas producer. Fresh 
fuel is carefully put on the front and top of the tire, 
allowing a mass of incandescent fuel to remain at the back 
to imite the gases that may enter from the fuel in 
smoke or unooneuined gases. I’he fires are long, deei>, 
and narrow. The average dimension is approximately 
$ ft. S in. long, 1 ft. 8 in. wide, and 2 ft. 8 in. deep. ISome 
of the early types had largo and wide hobs, and the 
fuel was piled on these, so that nothing but the products 
of combustion could enter the firing chamber of the kiln. 

Gas firing was tried in our works very manyyearsago. 

It Worked very satisfactorily and economically in a con- 
fined furnace for glass making, but the firing of clay ’was 
npt so successfully nor economically attaint. In firing 
clay at certain stages, it is important that the heat, after 
beu^ brougl^t to, ajwtain d^ree. ^oujkl be malh^ined, 
neither allowing it to memse or decrease, SC th&t the 


dehser articles shall have absorbed the heat shown m 
the firing chamber throughout their cubical area. Only 
very large potteries could adopt gas economically, as often 
the case mav occur that another oven or kiln mav not be* 
ready for the firing process, or that several kirns may 
• require firing at the same time. In Stafifordshire this is 
I having considerable attention. Mond and other gases are* 
I being exjierimented with, and the results are awaited with 
I deep interest. So far, the gas producer has been attached 
I to each individual kiln, and no doubt as experience is 
gained in controlling the gps as we do with the coal fuel, 
similar results should be obtained with economy and 
cleanliness in working. 8o far the drawback has been 
in controlling the consumption of the gas in the firings 
chamber — a fierce heat obtains in one section, and none 
I in another, so much so, that sometimes one end of a 
! brick could be very hard, and the other not burnt through 
I at all satisfactorily. 

I To get the full benefit of the gas produced, the producer 
I requires to be in close proximity to the furnace using the 
j gas, as the cooling of the gas from the producer to the 
I furnace involves a loss of heat from the products of com* 

I bustion. In order to make gas cheaply, production, 
i must not be intermittent. Storage would be required 
I for a pipe system, and that would be a serious drawback. 

I Difiicultios would arise when the gas is stored through 
separation of tar, and consequent loss of a valuable 
beating constituent of the fuel. Leakage of pipes also 
would arise, and after all volatile sulphur compounds 
would remain. Nitrogen has no heating power, and in 
the most modern plants is extracted as sulphate of 
ammonia and sold as a fertilizer and as a valuable bye- 
produet. In coal the hydrocarbons are at first driven 
off slowly, and as the temperature rises to redness, the 
carbonaceous matter begins to ignite, and to be effective 
in reducing the ferric oxides present in the clay to ferrous 
oxides ; further, as the temperature increases, the oxygen 
entering with the burning of the fuel gives an oxidising 
reaction on the foiTous oxide. Iron is the chief colouring, 
factor in clays, existing in several states of combination, 
and exercises, under certain circumstances, an injurious 
pyrometrieal influence. It is not a mere question of the 
presence of one of these, but often tw'o or more influence 
the colour. To demonstrate the effect of iron as a colour- 
ing agent, and the comjilex reactions of materials during 
firing, we may mention the thin, red Roman bricks, 
burnt right through, and completely oxidised. We have 
also the thicker bricks of to-day, varying from brown to 
orange, according to the firing of the kiln, and the dryness 
1 of the clay in the kiln. Then there are the plum-ooloureti 
: Tudor bricks, fired with wood. The? sickly yellow' bricks, 
i blanched by added chalk, made from London clay, are a 
: good example of the curious effect of lime u|)Oii ferric 
I oxide. But iron often combines with silica and small 
I quantities of Umc and alkalies, forming silicates and a. 
j vitreous mass apart from any colounug effects. 

I Therefore, the fired ware will lie clean if the kiln atmo- 
! sphere is light, and the draught so manipulated that it is 
{ sufficiently mixed with air —the firing will be of an 
oxidising nature. On the other hand, let the kiln atmo- 
i sphere slow and heavy, with little air, it is in a reducing 
i condition of heat, and the clay, if it contains much iron, 
j will be dark. 

j The regulation of the heat, and its distribution through- 
I out the kiln from the circumference to the centre, and the 
j bottom to the top, is the duty of the fireman. As already 
I pointed out, the heat would naturally aU ascend the 
j ** bags,” as the fires are practically gas-producers, the 
I fireman controls their action by the air-inlets and the 
j dampers in the crown of the kiln, 

I Contraction, as a pyrometer, is the method generally 
> adopted of testing the amount of work the heat is doing. 

I during the tiring process. Contraction in firing is entirely 
a different matter to contraction in drying ; it depeneb 
on the rate of heating. When the substances are brought 
to a given temperature slowly, the cubical contraction .is 
always less than when they are rapidly heated, and the 
difference increases up to lOOO^ F. ; at higher tempera- 
tures the difference generally decreases. Rapid firing has 
to bh carefully yarded against, os the pressure is very 
great from outside the kiln, owing to the low pressure oi 
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th« ikit> kiln. Th« vtmiigtli of the ertide 

i« inoveMed owing to oontrnction, m the five prooeedi ; 
on the other bend, there is a marked diminution in 
measurement, or volume, without any essential alteration 
in weight, hence contraction can only be explained by the 
fact that the body posaesaes hollow spaces which, under 
the induenoe of hea^ contract ; this is fully determined 
by the actual porosity. Hence, the amount of porosity 
depends on the contraction of the clay, and is thus used 
as a test by the potter, who applies his tongue to the 
fired piece of ware to feel the quality and quantity of 
auction. Clay contains oomijined water, and shrinkage 
only begins after a temperature of 600“ C. has been 
attained ; to drive ofl the combined water, it may be 
treated as an amorphous body. Therefore, capillary 
forces must be at work as the temperature rises. This 
is the force which, in the case of rapid firing, shrinks the 
surface almost to vitrification, while the interior of the 
section is porous. 

The sramler amount of water in the clay, the smaller 
is the resulting cubical contraction. Now, many articles 
are made of dry clay, in the form of dust, to obtain more 
exactitude. 

In practice it has been found that clay with a large 
l^rcentage of silica shrinks nioio during drying than 
firing, whilst with small proportions of silica, the contrac- 
tion is greater during firing than drying. It has been 
found that vertical contraction is greater than horizontal 
contraction. Contraction formed the basis of Wedg- 
wood’s pyrometer. This consists of a number of haff- 
baked pieces of clay, put into the kiln with the pottery, 
and taken out one by one, till the necessary eontracti'>n 
of the clay is produced. This method is still relied on by 
many potters to control the firing. 

This System denotes not so much that the correct tem- 
erature has been attained, but rather that the firing had 
oen sufficiently high for a long enough jicnod. These 
pieces of clay, when fired, are put into a graduated slot, 
and the further they travel to the smaller end, the greater 
is the contraction and, consequently, the heat. 

These test objects serve to show the }»otter how the 
firing is progressing, and enable him to draw his conclu- 
sions regarding the condition of the ware in the kiln, 
which is of greater importance than a knowledge of the 
temneratiire prevailing at any particular time. 

Tne chemical composition of clay is represented by the 
formula Al20s.2Si0^.2H2(>. but little is known regarding 
the cause of plasticity, notwithstanding the large amount 
of attention which has been given to the suhjt'ct. 

To-day, the potter, in producing white clay articles 
with some degree of certainty and regularity, makes a 
mixture of various substances. 

Blue ball clay forms one of the chief constituents. 
It varies in composition and colour from yellowish- white 
to black. It is soft and plastic, and infusible when free 
from alkalis, iron, and other fluxes. It is very refractory, 
retaining its form at a high temperature of fullv 3(XM)‘' F., 
and is capable of containing a large percentage o! free silica. 
This not only increases the whiteness of the ware, hut also 
counteracts the tendency, shown by clays with an excess 
of alumina in their oomiiosition, to shrink too much and 
crack. 

Black ball clay is of a similar quality ; it owes its 
distinctive colour to the quantity of carbonaceous matter 
it contains, sometimes as much as 9 jier cent. It burns 
whiter than blue ball clay, on account of the reduction 
of its sesquioxide of iron in the kiln by the reaction with 
its carbonaceous matter. 

Cornish stone is another ingredient. It is a potash 
felspar, or orthoolase, which contains 8 per cent, to 8 per 
cent, potash. It is mainly from the decouiiiosition of 
this that china clay is obtained. Stone is rich in i^otash, 
but china clay does not retain this, otherwise it would be 
useless, on account of its non-refractory nature. China 
olay is fat and plastic in various degrees, according to its 
rienneSB in alumina ; it is dry and chalky when rich in 
silica. This latter variety uoes not sli^nk so much. 
Alumina is a most valuable constituent of ol^, and plays 
a decisive part in influencing its properties. It is not only 
in itself dimoult to fuse, but it $mo increases the mfraotory 
nature of the sUioates. 


The free siUoa employed is flint* a heavy and •ommvhnt 
impure quartz. It is a orysti^e silioa* oontaininj| 
minute percentages of AlgOe* 0k0> and Fe|0k« 
oaioined to change it into amorphous silica, b^mina. 
then easier to ^nd. I^e Chatelier and Cramer intes^ 
gated this oalcimng of flint, showing how at about 60(f CX 
It expanded 10 per cent. This cpves some reasons for 
^'duntage" and expansion, especially in sUioa bricka4. 
It is an indispensable ingredient, and endures the highest 
temperatures without alteration. The oo-efBoient of 
expansion of a “ body ” may be increased by adding flinty 
as olay has a very low oo-emoient, whilst flint has a high 
one. 

The plasticity of a clay is not a measure of its tenzile 
strength. Too much olay is often as bad as too much, 
flint or silica. 

We therefore find physical structure and chemical 
composition for the potter are inseparable, and are not 
only in themselves imjiortant. Such refractory substances 
as SiOj, AI2O3, FogOj, and CaO, when mixed intimately,, 
are found to flux under the influence of comparatively 
very moderate heat. A furnace built with fire-brick andi 
lime mortar will flux into a black glass mass with very 
moderate heat in a very short time. 

To a potter a flux may not neoessarily he a fusible body,, 
but one which, when added to the other materials com- 
prising the “ body,” increases their fusibility. 

On account of these complex reactions which take place 
in firing, practical firing tests must be made, if only to add. 
to the value of the chemical analysis. Sager telt that 
some systematic range of trials should he imopted, and. 
made cones varying from 600“ C. to very high tempera- 
tures. 

But, after all, the best test has been found is to heat a 
portion of the clay that is being fired to a certain degree of 
vitrification. In practical working the form of the articles- 
affects result as the clay may have a different volume in 
each case. 

No law as to firing and quantities can thus be laid 
dow*n. If two or more kilns l>e built, so far as one can see 
alike in every ros^iect, no two of them will fire in the same- 
way. For the ])otter the pyrometer must be possessed 
not only of reliability and to give constant records, but 
the personal factor in manipulating should have no effect 
on its accuroi’y. 
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THE ESTIMATION OF TANTALUM BY MARION AC’S 
METHOD. 

BY ARTHUR TIQHS. 

In an attempt to estimate tantalum as the pentoxide 
by Marignac’s method, considerable difficulty was exper- 
ienced in obtaining the crystals of the double fluoride 
(K2TaF7). In all the text Iwoks consulted, it is directed, 
after dissolving the mixed oxides of tantalum and niobium, 
to add a quantity of acid ;^tnH»ium fluoride equal to one- 
quarter of the weight of the mixed oxides. But on con- 
centrating to about 7 C.C., and cooling, I found that the* 
crystals of the double fluoride did not appear, or only 
sparingly so, until a further quantity of acid potassium 
fluoride had been added, the best results being obtained 
with an amount equal to twice the weight of the ore 
taken for the assay. I'he proportions specified in the 
text books are evidently erroneous. 

I also found that when the mixed oxides were dried in 
an air-oven, they became almost insoluble in aqueous 
hydrofluoric acid, although if transferred at once, without- 
drying, they were readily soluble. It is, thererfoi^e, 
necessary to determine their weight by a separate expm’i-’ 
ment. 
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Obituary. 

THOMAS ROYLE. 

Thomaj# Roylo wa« bora in Salford in 1837, and tvaa 
brought u[> at Crayford, in Kent. When thirteen 
years of age, he enteretl the worka of the Swaialand 
Minting C^., and there worker! his way up to the 
position of manager. He subsequently studied at 
the Royal School of Mines urirler Prof. A. W. Hofmann, 
and took firat-claNS certificates. After a year or two 
as a calico printer at Foot’s Cray, Kent, he entered 
the colour works at CJreenford Green, founded by 


Dr. W. H. Perkin, and, later on, became manuM of 
Burt, Boulton, and Haywood’s colour ^orka at 
Silvertown, where he remained some thirteen years. 
He then went to America, and built the works of the 
Mead Phosphate Co. at Charleston, S.C., but soon 
returned to this country, and became manager of 
Hardman and Hohlen’s tar distillery, near Manchester. 
He also erected cyanide works in Germany, and 
works at Riga for Agthe. Fey, and Co. He was a 
chemical cngitieer of exceptional capacity, ability, 
and exiierience. Thos. Khyle was an original member 
of this Society, and served on the Council ; he was 
also a Fellow of the Chemical Society and of the 
Institute of Chemistry. He died on June 2nd, leaving 
a widow, four sons, and two daughters. 
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{Continued from page 631.) 

English Patents. + 

Kilns : Impts. tn tunnel . A. A. Gery, Reading, 

Pa., U.S.A. Eng. Pat. P2,874, June 21, 1005. 

■8*1 Fr. Pat. 366,838 of 1906 ; this J.. 1906, 21.— T. F. B. 


Vacua i New method of producing . F. Soildy, 

Glasgow. Eng. Pat. 17,933. 8ept. 6, 1905. 

A BICBWACLB containing metallic calcium is jilaced in 
conununioatiou with the vessel to bo exhausted, and is 
provided with means for placing it in eoinmunieation 
also with a supply of a gas (oxygen, hydrogen, carbon 
dioxide, &c.) capable of being completely aJjsorbed by 
heated metallic calcium. The air is first piinijied out 
by a mechanical or other exhauster, and a current of 
oxygen or other gas passed through to expel the residual 
air. The pump is then started again, and afterwards 
the metallic calcium is heated, when it absorbs all remaining 
gas.— A. 8. 

Vacua ; Impts. in the production of . F. Soddy, 

GlaNgow. Eng. Pat. 6349, March 6, 1900. (See 

preceding abstract.) 

Mbtallic barium or strontium may be used in place of 
calcium for absorbing the residual gases. — C. 8. 

Filters'; Centrifuged . L. C. Trent, Van Trent, 

Cal.. U.S.A. Eng. Pat. 20,866, Oct. 14, 1906. 

Kee U.S. Pat. 806,213 of 1905 ; this J., 1906, 7.— T. F. B. 

Fdiers ; Impts. in — — . A. J. Boult, London, From 
E. Goldman A Co., Chicago. Eng- PBt. 2991, Feb. 7, 
1906. 

The filter is composed of two or more superposed vertical 
cylindrical casings, each containing a numoer of super- 
posed filter cella The casings rest upon a base between 
two pillars, connected at the top above the filters by a 
jmovable cross-piece, which carries a screw. The latter 


serves to apply pressure to a cover or top piece, which 
restH on the upper filter casing ; the whole series of filter-- 
is consequently pressed between the top piece and the 
base. The liquid to be filtered enters the casing at the 
bottom, and passes through the cells to a central pipe, 
w’hich has an outlet at the bottom of each casing. By 
an arrangement of flexible connections the filters may 
be worked in senes or in parallel.— H. C. 

Filters: Impts. in . A. J. Roult, London. From 

E. Gobi man & Co., Chicago. Eng. Pat. 2992, Feb. 7, 
1906. 

The invention relates to tilteis, which consist of a number 
of sn|WpOM'd cells enclosed in a vertical casing, and 
held together by pressure applied by a screw from a cross- 
bar above (see preceding abstract). Tho cross-bar and 
the upper half of the casing are made to swing out side- 
w’ays in order to facilitate the removal of the cells. The 
gasket joint between the upfier and lower halves of the 
easing can be broken by means of a cam worked by 
a lever. — VV. H. C. 

Boiling apparatus for liquids containing or depositing 
solid snostances. O. Fallen. Basel, Switzerland. Eng. 
Pat. 24,737, Nov. 29, 1906. 

The claim is for improvements in apparatus described 
in Eng. Pats. 463 of 1872, 9499 of 1892 (this J., 1893, 
610), 8763 of IIKK) (this J., 1901, 460), and 20,147 of 
1902 (this J., 1903, 202). The improved apparatus 
consists of a tubular heater, A, a vapour-se^rating 
chamber, B. and a solids-depositing chamber, 1), con- 
nected as shown by the tubes, C and E. The tubes of 
the heater, A, are slightly inclined, to prevent solid 
matter from accumulating on the sides, and the heating 
jacket projects into the chamber, B, so that the liquid 
in the upper ends of the tubes is not cooled by contact 
with the body of liquid in B, which would tend to cause 
the choking up of the tubes by the deposition of solid 
matter. In consequence of the circulation of the liquid 
in the direction indicated by the arrows, the separated 
solids are carrie<l forward, and settle in that part of the 
vessel, B, which is over the tube, C, and insteiM of falling 
back upon the tubes of the heater, A, and choking them, 
they are carriefl down the tube, G, into the vessel, D, 
where they accumulate. From time to time they are 
removed through the door, F, and the liquid returns to 
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thci heater through the tube, E. Claim is also made for 
a double construction in which there are two heaters, 

-W. H. C. 


Evaporating liquids : Apparatus for . D. Cirove, 

Charlottenburg, Germany. Eng. Pat. 25,552, Dec. 8, 
1905. 

See Fr. Pat. 360,618 of 1905 j this J., 1906, 462.— T. F. B. 


United States Patents. 

Dryer. A. T. Collins, Swarthmore, J’a. U.S. Pat. 823,262. 
June 12, 1906. 

The material to be treated is made tb travel along a 
jacketed trough by a conveyor formed of disconnected 
blades mounted on a shaft, which passes axially through 
the trough. Each of the blades has a scraper attached 
to it by a bolt at one end, so that the scrajjer falls by 
gravity, follows the contour of the trough, and removes 
and pushes forward any material which escapes the 
action of the blades themselves.— W. H, C. 

Centrifugal machine. F. Kachl, Berlin. U.S. Pat. 
823,948, June 19. 1906. 

See Ger. Pat. 166,562 of 1903 ; this J., 1906, 629.— T. F. B. 
French Patents. 

Separation of vapours of volatile liquids diffused or con- 
tained in air ; Dynamo-thermal process of . A. 

Barbexat Fr. Pat, 361,389, Aiiril 17, 1905. 

The prind^e of the process oonsists in compressing the 
dir containing the vapour to be separated) in a rotary 
compressor) and then, after passing it through a pressure* 
e^natising yessel, allowing it to expand in a turbine, 


A; imm. 0g| 


where it performs work. The air is cooled by the expftn^ 
sion, and the vapour is condensed, and collects in a peti« ^ 
pheral chamber surrounding the turbine, the ooUeotion 
being assisted by the centrifugal force develop(ed.>— W. H. C. 

Drying pulverulent and other materials ; Process and 

apparatus for . J. Savary, Pat. 362.316. 

Jan. 10, 1900. 

Tub material is first passed through a jacketed preheater 
and then through the dryer proper, the inlet and outlet 
openings of which are provided with double slides or 
doors to prevent the entrance of air. The dryer has hollow 
heating shelves provided on the inside with giUs or blades, 
and over which the material is moved by rakes ; the 
shelves arc heated by injecting into them the steam or 
vapour given off from the material on them, after it has 
been auj>erlieftted. For this purpose the steam is with- 
drawn from tho dryer, and passed through a compressor 
to increase its tem^M^rature before returning it to the 
hollow shelves. The condensed liquid from the hollow 
shelves is passed through the jacket of the preheater in 
order to utilise the lieat in raising tho temj>erature of the 
material Iwfore it reaches the dryer proper. — VV. H. C. 

Dryer for animal or vegetable materials. E. Stauber. 

Fr. Pat. 362,477, Jan. 17, 1906. 

The invention relates to a drying drum, which is rotated 
l>etwet‘n a furnace and a chimney, the material to be dried 
bemg fed in ut the chimney end. and carried forward to 
the outlet, near the furnace end, by an Archimedian screw. 
The furnace gases travfd in the opjjoiite direction, and 
dry the material, which leaves the drum by a niiml^r of 
holes pierced in the side of the drum just before it enters 
the furnace casing. The invention claimed consists in 
turning inwards the edges of the outlet end of tho drum, 
and carrying them backwards into the interior in tho 
shape of an oiien-ended funnel, which extends so far 
that it covers tiie outlets, and protects the dried material 
from the fire. It further serves the puqiose of im^iarting 
a whirling motion to the furnace gases. — W. H. C. 

German Patents. 

Evaporation of liquids in a vacuum, ; Apparatus for 

the . E. Passburg. Ger. Pat. 166,046, Deo. 10, 

1903. Addition to (4er. Pot. 162,237, Aug. 28, 1903. 

The patent relates to apparatus of the type in which 
a heating drum rotates m the chaml)er containing the 
liquid to be evaporated, whereby a thin film of the liquid 
is prcMliiced on the surface of the drum. In order to 
prevent the liquid coming in contact with the ends of 
the drum, these are furnishtHl with protective outer walls ; 
and to prevent oil from the stuffing-boxes on the centra! 
shaft lieing drawn into the evaporating chamber, special 
oil-collectors are provided. — A. S. 

Filtering drum with endless filter cloth. W. Ouanthor. 

Ger. Pat. 166,354, Sept. 13, 1904. 

In ordinary drum-filtors with endless filtering cloths, 
either the drum must be removed from the containing 
box, or the end of the box must be removed, in order to 
pul the filter-cloth in place. According to the present 
invention, the filter-cloth is introduced through an annu lar 
slit in the end of the contain ing-box, ana a “ oloring- 
ring ” is provided for closing the slit.— A. S. 


U.-FUEL, GAS, AND UOHT. 

{Continued from page 634.) 

Suction gas producers for bituminous and smaU^sited 
fuel, a Diegel. Stahl u. Eisen, 1906, 86, 796—799. 

The body of the producer for bituminous fuels oonsists 
of a circular brioxwork casing, which at the top and it 
a point about one-fifth of the way down is buUt inwards 
BO as to form circular ledges to support iron tubes. Thi 
upper and narrower of these tubes lorms the feed, and oan 
be closed at the top by a lid } its open lower end proj66t# 
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* little w»j into the top o! the wider tube, which is open 
nt both ends, and the bottom of which reaches about 
half*way down the producer. It will thus be seen that 
when the producer is dUed, the fuel in the bottom nortion 
reaches the walls, but is surrounded, in the middle and 
upper jwrtions, by two annular spaces which do not 
communicate with one another. The hot gases from 
the bottom bed of fuel rise into the lower annular space, 
and are thence taken off by a pipe to the engine. Their 
heat carbonises the fuel in the iron tube, and the gases 
and tarry vapours produced, rise into the upper annular 
•pace, whence they are taken off by a pipe to the bottom 
of the producer, and by means of a steam jet are driven 
with the air into the bed of fuel at the bottom. The 
fuel in the bottom section of the producer is thus always 
coke, and the gases taken to the engine are quite free 
from tarry and other condensable products. The gases 
pass, on their way to the engine, through a cooler, a 
sorubl)er, and a purifier, and the steam for the steam-jet 
is derived from the evaj>oration of water in the pipes of 
the cooler. 

The producer for small fuel is rectangular, and has 
stair-grates ” along the bottom of two opiX)site sides, 
with hopi^ers for fuel above each. An inverted V of 
brickwork, parallel with the hearths, and a little above 
the middle neight of the producer, shelters the exit pipe, 
which starts from the ande of the V* aud ensures an 

r n space free from fuel oolow it. The air passes from j 
watos (which from their form cannot be choked by | 
the fuel) through the fuel to this central space, and the i 
gases are thence drawn off as usual.— -J. T. D. 

Oa8 analysis ; Sodium hyposulphite [hydrosulphiie] in 
. H. Franzen. XXIII., page 715. 


Enolisu Patents. i 

9 

Power and heat from highly exfloaive avbstnnccs Impts. j 

in developing , and in apjtaratus therefor. J. do I 

Dios, Tejada, New York. Eng. Pat. ‘i2,12r), Oct. 30, | 
1905. 

The explosive is exploded in a series of small charges 
in a detonating chamber. A portion of the resulting gases 
is used to operate the charging and detonating mechnuism, 
and the remainder is either utilised directly lor producing 
power and heat in separate apparatus, or it may be stored 
in reservoirs for future use. — W. H, C. 


Smoke-consuming furnaces ; Impts. in . J. O 

Schmidt, Miinchswaldo, Saxony. Eng. Pat. 25,454 
Dec. 7. 1905. 



Tnk air enters the hollow bars, c, through the oj>ening, 5, 
rovlded w|th the regulatipg door, a, common to all the 
ars, and o^im'ated by the rod, t. The air, warmed by its 
passage through the hollow bar, c, passes thrpugh the 
opening, rf, into the ash-pit, e, which has an opening, o, 
clojwd by the door, », kdpt in position by the counter- 
weight, K, and through which the ashes are removed. 
From the ash-pit, «, the air passes through the opening, /, 
into the furnace, where it is caused to pass close to the bed 
of fuel by the low furnace crown, u. A further thorough 
ipixing and combustion of the gases takes place in the 
combustion chamber, e, formed by the two bridges, x 
and y, at the rear of the furnace. — W. H. C. 


Qas Producers ; Apwratus for fudino and smoothing the 

fud in . L. Wesselsky, DreMen, Saxony, Eng. 

Fat, 20,445, Cot. 10, 1905. 

Ski Addition of July 11, 1905, to Fr. Pat. 835,291 of 
1903; this J., 1906, U6.~T.F, B, 

Gaseous mixture ; Method of and apmratus for pro- 

dueing a conibustible . C. K. Harding, Chicago. 

Eng. Pat. 21,369, Oct. 20, 1905. 

See U.S. Pat. 803,634 of 1906 ; this J., 1906, 170.— T. F. B. 

Acetylene gas ; Purifkailon of . G, F. Jaubert, 

Paris. Eng. Pat 24,418, Nov. 26, 1905. Under Int. 
Couv., Nov. 28, 1904. 

See Fr. Pat. 350,356 of 1904 ; this J., 1906, 1 16.— T. F. B. 

Oases I Imps, in the deansing of . H. N. Potter, 

New York. Eng. Pat. 12,210, May 25, 1906. Under 
Int. Conv., June 10, 1905. 

The gases are freed from dust and suspended particles 
by passing them through a porous screen coa^ with 
silicon monoxide powder. (See Eng. Pat 26,788 of 
1905 ; this J., 190<), 434.)— C. S. 

United States Patents. 

Coke hrignettes ; Process for the manufacture of . 

L. L. D. Zuiderhoek, Amsterdam. U.S. Pat 824,680, 
Juno 26, 1900. 

See Eng. Pat 17,900 of 1904 ; this J., 1905, 836.— T. F. B. 

Carburetter. A. Akeson, Assignor to Standard Gas and 
Heating Co., Worcester, Mass. U.S. Pat. 8*23,382, 
June 1*2, 1906. 



The apparatus consists of a containing vessel, 1, supplied 
with the carburetting liquid through the pipe, 8, which 
asses through the vent pipe, 3, and is provided with a 
oat-valve. 10, to maintain a constant level of liquid in 
the container, 1. The air to be carburet ted enters by the 
pipe, 14, and travels in the direction indicated by the 
arrows through the carburetter, which is formed of a 
number of concentric cylinders, 15, 10, 23, and a conical 
pipe, 24, 25. The liquid enters the carburetter from the 
container through the perforations, 17, and the valves, 
19, and the carburetted air leaves the vessel, 1, by the 
pipe, 26, surrounded % the collapsible bag, 29, and by 
way of the pipe, 33.— W. H. C. 





CSt. U-FDKU GAS. A UmT, 


Gaa*gener<aing furmu. C. A. Buzzeli, Newbuiyport, 
M*»8. U.S. Pat 824,337, June 26, 1906. 

Tks gaS'generating furnace comprises a furnace body 
provided with a st«am*ffenerating chamber, and enclosed 
m a gas-iaoket The mre-ohainber is interior, and pro- 
vided with a bottom fuel-grate, below which is a combined 
ash-pit and gas mixing-cnamber with gas-tight closures. 
Between the fire-chaml^r and the envm oping gas-iacket 
is a space forming a water-jacket, which omms at the top 
into the stoam-chamber. Steam is delivered, under 
pressure, into the fire-chamber above the fire-line, and 
passes through the fuel-bed and grate into the gas mixing- 
chamher. An oil-fetMl pipe extends through the fire- 
chamber, and is provided with a delivery iK)rt beneath 
the grate, where ()d in gaseous form is deljvere<l. The gas 
mixing-charnbtir is provided with gas- ports in communi- 
cation with the gas-circulating jacket. — W. C. H. 

Gas-producer. H. Oerdes, Berlin, Assignor to American 
Suction (las Producer Co., Lansing, Mich. C.S. Pat. 
824,353, June 2fi, IfiOfi. 

Thb fuel-chamber is formed by a casing, and a hearth 
extends beneath the chamber. Standards are arranged 
on the hearth on tJpfiomte sides of the casing, and guide- 
flanges on the standards. The entls of series of horizontal 
plates, arranged in different planes above the hearth, 
and on opposite sides of the centre of it, rest ujkui the 
guide-flanges. These plates form a stepped supiKirt for 
the fuel within the chanilwr, from the centre to the walls 
of the casing, with laterally-extending air-passages between 
the steps. — W. C. H. 

Oaa-producer ; Suction — — E. Higgins, Assignor to 
American Suction Gas Producer Co., Lansing, Mich. 
U.S. Pat. 824,358, June 20, 1906. 

Thb producer described consists of a casing having a 
“fire-lining “ enclosing a combustion chamber, a grate of 
basket, form in* the lower portion of the chamber, and an 
ash-pit chamber beneath the grate, extending diametri- 
cally across the prmlucer, through the lining to the walls 
of tne casing. There is a horizontal air inlet jiassage into 
the casing, which ojions into a horizontal semi-annular 
air passage, this passage being formed by a segmental 
baffle-plate, forming a jiortion of the supporting wall for 
the lining. The air enters by the central horizontal inlet, 
and passes both ways, through the semi -annular passage 
into the opposite ends of the ash-pit. — W. C. H. 

Gaa-produccr, R. Hilprecht, Assignor to American 
Suction Gas Producer Co., Lansing, Mich. U.S. Pat. 
824,359, June 20, 1900. 

Thb suction gas-producer described consists of an outer 
easing, and an inner casing taj:>ered downwards, and open 
at its lower end, the space between the two forming an 
annular fuel chamber. Tlie grate is arranged below the 
opening of the inner casing. The gas generated is with- 
drawn from the gas chamber within the inner casing 
through a suitable outlet pipe. A vaponser is arranged 
in the upper portion of the inner cosing, the conical or 
tapered nood of which forms a shoot down which fuel 
psoases to the fuel chamber, from a hopi^er above the hood. 
Gases from the vaporiser and from the fuel chamber con 
be mixed, and conaucted by a pipe to the ash-pit chamber 
below the grate.-W. C. PL 

Gas-producer, E. Sandner, Assignor to American Suction 
Gas Producer Co., Lansing, Mich. U.S. Pat. 824,384, 
June 26, 1900. 

A HOLLOW member passes transversely across the fuel 
obamber of the producer, the outer walls of this member 
being of invert^ V*®haped cross-section, and the inner 
wall of cyliudrioal cross-section, and opening centrally 
downwards into the mass of fuel, thus forming an eduction 
conduit through which the generated gases are drawn. 
The space between the walls of this hollow member forms 
’a water chamber, in which vapour is generated and 
commingled with the air drawn through the casing. 
The top of the vaporiser is provided wi3i a detachable 
cap.-W. C. H. 


PEHNOH P4THKT8, 

Be(or(-oven for Ike carbonisation of peof, woaif wi0i 
return of the gas given off into the furnOte. E. Staub^« 
Pr. Pat. 362.497, Jan. 18, 1906. 



The apparatus consists of a furnace, a, with a door, cr, 
by which the supply of air is regulated, a carbonising 
chamber, 6, above which is a chamber, d, where the peat 
undergoes a preliminary drying, and a ooohng chamoer, 
c, for the carbonised residue. The peat is charged into 
the drier, d, through the hinged doors, e, and its passage 
into the chambers, b, and c, is regulat^ by the sHdes, 
</, and h. From the cooler, e, the residue falls into trucks 
through the oiiening closed by the slide, t. The products 
of distillation pass by the pipe, k, to the condenser, wi, 
and the uncondensed vapours and gases pass on by the 
pipe, p, into the furnace, any excess going directly to tbe 
chimney, by the branch, r. The quantity passing ia 
either Erection is regulated by the valves, s, and v, A 
tank, tc, fed with water froin without, is built into the 
brickwork, and communicates with the coil, s, in which 
steam is generated and superheat^ by the heat of the 
carbonising chamber, and then delivered by the valved 
pipes, pi, and pj. into the gas-pipes, k, and p, to cause all 
increased circulation of the gases. — W. H. C. 

Gas-producer. P. M. V. Guignard, Fr. Pat. 361,331, 
April 6, 1905. 

The claim is for a producer with an open, easily detachable, 
water-jacketed bottom piece, from which the clinker can 
be easily removed. The water-jacket serves to cool the 
bottom piece, and to produce steam for use in the pro- 
ducer. The bottom piece has an inner ring, on which the 
fuel rests, screwed into it by a square-threaded screw, 
which presents a large contact surinoe between the ring 
and the bottom piece so that the heat is readily conducted 
away from the ring. The gas leaves the producer near 
the top, and passes mst through a dust-separating chamber, 
and then through a water seal into a oolte scrubber down 
which water is caused to flow. The producer proper ia 
supported on one side by the washer, and on the otiher 
by a leg bolted on to it, leaving the space below free, so 
that access can be easily had to the bottom lor cltnkeriiig. 

— H. a 

Gas generator. Kynoch, Ltd. Fr. Pat. 362,436, Jan. Id, 
1906. 

Sot Eng. Pat 13,617 of 1904 j this J., 1905, 666.— T. F. B. 


Cu IIL— DESTRUCnVB DISTUXATION, Ac. 


UtUy 81, 1««. 


Oxugen : Fnyduetion of , for um in eombustion motors. 

P. Winand. Kr. Pat. 3«2,524, Jau. 19, 190(i. Under 
Int. Oonv., Feb. 9 and 10, 1905. 

See Eng. Pat. 3121 of 1906 ; this J., 1900, 632.— T. F. B. 

Incandescence by gas, obtained by the apjjlieation of artificial 
threads in the form of hydrated refractory oxides to moist 

atnmsphe.res ; New process of . A. M. Plaissetty. 

Second Addition, dated Jan. 9, 1900. to Fr. Pat, 321,603, • 
May 2, 1902, (See this J., 1903, 29] and 647.) 

This addition to the original patent covers the use for 
incandesoen(;e inantJes of threails of cellulose or its , 
direct derivatives in the form of hornogeneouH filaments , 
that have lost their natural cellular structure, obtained by j 
solution of cellulose or of its substituted derivatives in ■ 
an appropriate solvent. — W. C. H. ■ 

German Patent. I 

Oases ; Process of and apparatus for filtering ' 

H. Apel. Gcr. Pat. 166,014, May 4, 1905. Addition 
to Ger. Pat. 160,613, Nov. 22, 1904. 

The gas before being ])assed through the series of filtering 
layers described in Ger. Pat. 166,613 (this J.. 1906. 633), ; 
is conducted through a water-separator of the ordinary | 
kind, provided with baffle-plates to form a 7ig-zag path , 
for the gas. The spaces lietween the baffle-plates may i 
be filled with “ wood-wool.”— A. S. | 

IH.— DESTRUCTIVE DISTILLATION, | 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. I 

(Continued from pngv 634.) j 

Ammonia as a by-product in coke -making ; Use of gypsum | 

for the, recovery of . H. Warth. Chem. News, 1 

1900, 98, 269-.260. I 

In jplaoes where large quantities of sulphuric acid are not I 
available, the author recommends the use of calcium ! 
sulphate for the recovery of ammonia from gas-liquor. i 
A aampie of gas-liquor containing 2*6 grnis. of ammonia j 
per 100 c.c, was well shaken with plaster of Paris, allowed 
to settle, and the clear liquid drawn off. From the clear | 
solution it was found possible to recover 97 per cent, of t 
the ammonia present in the original gas-liquor, viz., j 
17 per cent, by boiling the solution, and absorbing the j 
evolved ammonia in suljihuric acid, and 80 per cent, by i 
concentrating the residual solution to obtain crystallised [ 
ammonium sulphate. If it were desired to dis^iensc | 
altogether with the use of sulphuric acid, the gas-lupior i 
might be first treated with calcium sulphate, the solution j 
drawn off and treated with ferrous sulphate, the pre- i 
oipitated ferrous suljihide removed, and the clear solution ! 
evaporated to obtain crystallised animonium sulphate. ! 
It W'tts found jiossible m this way to recover 95*4 per ' 
cent, of the total ammonia. — A. N j 

irootf distillation in the United States ; Census of . ! 

Oil, Paint, and Drug Kep., July 2, 1906. |T.R. j j 

The Director of the Census lies announced the result j 
of the tabulation of the statistics for wood distillation i 
for the calendar year 1904, forming a part of the census 
of manufactures of 1905, Following is a sununary of 
the rejMjrt*. — 

The statistics for the 141 establishments engagwl in i 
this industry are suminanaed in the following statement : — ; 

Capital 810,50(J.97d I 

Mat.rtlaU used— 1 

Total cost $4,847,770 I 

Wood— ' 

Cords 686,144 i 

^ Cost $1,783,004 I 

iLirae — 

Bushel* 623,884 

Co*t 1101,068 

Soda— 

, Pound* 371,780 

Coat $6,484 


Crude wood alcohol — 

Gallons 

Cost 

Smoke, cost 

All other materials, cost . 

•Products, total value 

Woofl alcohol, crude— 

Gallons 

Value 

Refined — 

(Mlloiis 

Value 

Acetate of Ume — , 

Pounds 

Value 

Phareoul — 

Busliels 

Value 

All other products, value . 


6,728,001 

11,076,160 

$82,088 

$069,070 

$7,818,483 


6,684,871 

$2,161,813 


4,316,846 

$2,618,886 


106,141,861 

$1,474,082 


23,860.085 

$1,197,973 

$.364,620 


•Exclusive of wood distillation products valued at $1,208,886, 
made in establishments engaged primarily In the manufacture of 
other products The principal items Included in this amount are : 
— rruue alcoliul, 120,367 galls., valued at $40,146 ; refined alcohol. 
1.586,607 galls . valued at $824,230 , and charcoal, 6,046,157 
bushels, valued at $200,102 


Petroleum of good quality ; Attempts to obtain , without 

chemical refining, K. Gharitschkow. Westnik shl^ovl^ 
promyal., 19(19, 7, bl. Chem.-Zeit., 1900, 80 , Rep., 
205. ‘ 

On repeating the treatment recommended by Deichler 
(Ger. Fat. 100.717 of 1994 ; this J., 190.5, 1295), uumcly, 
warming the crude oil for some time in presence of I pet 
cent, of metallic sodium, and then distilling under a 
reflux condenser, the author collcrdcd two fractions, 
one coming over below 150 G., the other (lamp oil) 

between 150 and 270' G. In colour they were equal 
to the ordinary refined products, but the light fraidion 
had a more pungent smell. In ]>oint of acidity, the use 
of sodium made little ditTerence to the light fraction, 
but considerably reduced that of the lamp oil. It is con- 
cluded that, though the method is capable of economising 
caustic soda m refining, the acid tirocess is still necessary, 
and the advantages are diminished by the higher con- 
Bumption of fuel n^quired in the preliminary heating 
process. — G. S. 


Enoush Patents. 

Mining ''dead.-i" ; Treatment \distiUation'\ of . H. 

Koppers, Esseu-Ruhr., Gernuinv. Eng. Pat. 15.513, 
July 28. 1905. 

See Fr. Pat. 35(),.578 of 1905; this J., 1900, 12.— T. F. B. 

Tar, naphtha, and like hydrocarbons , Oxidation and 

distdlation of . Roc, Anon, des Combustibles 

Industriels, Haine-Rt. Paul, Belgium. Eng. Pat. 
10,182, Aug. 8, 1905. Under Jnt, G^^mv., Dec. 19, 1904. 

Rek Fr. Pat. 349,214 of 1904 ; this J., 1905, (i68.— T. F. B. 
French Patents. 

Decomposition of the products of distillation during car- 
bonisation , Process for avoiding . H. Koppers. 

Fr. Pat. 302,505, Jan. 18, 1900. 

A ci'RRENT of inert gas, that is, a gas which has no chemical 
influence on the reactions taking place in the coking 
charnher, is introduced above the charge for the purpose 
of hastening the removal from the chamber of those 
products w^hich may become modified by prolonged 
contact with the heated interior. It is preferred to use 
for this purpose a portion of the coke-oven gases them- 
selves lifter they nave been cooled and [lurified. In 
addition to the above action, the introduction of cool 
gastw into the oven koepa down the temperature of the^ 
apace above the charge. If desired, a gas or vapour 
which acta chemically on tlie charge may be introduced 
along with the inert gas. — W. H. C. 

Coal and other substances ; Distillation of — > and 
apparatus therefor. J. Bowing. Fr. Pat 9d2,506, 
Jan. 18. 1908. 

See Eng. Pat. 580 of 1905 ; this J., 1906. 171— T, F. B, 


iMkfU imA (X. Vr*^TOOLOVM^ Ac- <x V.^PBJiPAIlIKG, BLEACHIKO. Ac. 


Acekmt! ; 1 nduHrial manufaeiun of . Soo. Pao^b, 

Carnal, «t Cia, Fr. Pat. 801, 87», April 14, 1905. 

8 bb Eng. Pat. 8757 of 1900 ; this J., 1906, 034.— T. F. B. 

Afiniro/ and similar substances ; Process for prc- 

raring emulsions of heavy . J. P. Van der Ploee. 

Pat. 361,395, April 19, 1905. I 

Ske Eng. Pat. 7099 of 1905 ; this J., 1900, 423.— T. F. B. j 

i 

IV.— COLOURING MATTERS AND | 

DYESTUFFS. | 

{Contimted from page 035.) | 

y tfrophenolsulphonic acids ; iStudy of the . R. ' 

(Inehm and (). Knevld. J. iirakt. ( hem.. 1900, 73, ’ 
519—5.37. j 

Experiments were made to prepare sulphonic acids ! 
from 0-, m-, and /^-nitrophenols with the following results : — ! 
o-Nitro])henol with eoimentrated siilphurii! acid or chloro- 
sulphonic aeid gives one aulplumic acid. 0„H^()H( N(>.^). l 
ISOjH, 1:2:4. If mercury be added to the reacting ini.vtiire. | 
several sulphonic acids arc produced, hut only one of these, 
an o-nitro]dienoltnsulphonic acid, was isolated in the ! 
form of its barium salt. m-Nitrophenol gives a HuI]>honic | 
acid when acted on by sulphuric acid, but not by chloro- 
Biilphonic acid, and mercury accelerates the reaction. | 
The position of the groujis ‘in this a<dd is not know'ii. 
p-Nitro]»henol gives with sulphuric acid, but not with I 
chlorosulphonic acid, one sul|»lionic aeid, ()H:SOj,H: \ 
NOg, 1:2:4. The reaction is ai'celerated but not otlier- i 
wise clmnged by addition of nicrcurv or boric acid. ! 

The greater readiness of o-nilrophenol to react with ' 
chlorosulphonic acid than m~ and ;i-nitropheno) is explained 
by the directive influence of the two groups already 
attached to t\\p benzene nu<deuH.— C. E. F. 

Dyestuffs; New , fijtrd by metallic oside mordants. 

Poirrier and Ehrmann. Bull. 8oc'. Jnd. Mulhouse, 
1906, 78. <19—71. 

(In heating for an hour on the water-bath, dinitrosoresor- 
einol (S parts) with resorcinol (30 parts) and hydrochloric 
acid (6 parts), a dyestuff is formed which dyes tissues 
mordanted with iron oxide, alumina, and chromic oxide, in 
yellowish-brown shades. Mononitrosoresorcinol (7 parts), 
similarly heated with aniline (lo parts) and hydrochloric 
acid (100 parts), yields a compound which "dyes iron- 
mordanted tissues in greyisli-hluc, and aluminu-mordanted 
tissues in blue shades. l^Iono- and dmitrosorosorcinol. 
when heati'd alone with hydrochloric acid, also give 
dyestuffs, of the same class, but deficient in dyeing 
power. 

C, Vaiicher, who has examined the above dyestuffs, 
along with one prepared by heating together nifroso- 
2.7-dihvdroxynaphthalenc, pyrogallol, and hydrochloric 
acid, hnds that they possess a general similarity in 
character. They arc insoluble in W'ator, and easily 
soluble in alkalis. 'nie\ all give yellowish-brown shades 
upon iron oxide, chromic oxide, and aluminium hydro.xidc 
mordants. When ])rintcd in aimnoniacal solution, and 
steamed, they give brown colours which arc inferior in 
intensity to that yielded by an ammonincal solution of 
dinitroresoroinol (this ,T , 1S99, 270).-- E. B. 

Colonriitg matters from molaisrs, riaassr, d-e. Wichardt. 

Z. Ver. deutsch. Zuckerind., 190<>, 595 — ,599. 

The author deHcril)e8 the manufacture of a dyestuff 
from ammonium molybdate and inolasses, vinasse, &c. 
Ground ammonium molybdate, (NH^laMoOi, is dissolved 
in hot water, and molasses or vmasse is added to the solu- 
tion in the proportion of 1 part of molasses to 10 parts of 
molybdate. After warming for a considerable time the 
lolution becomes green. Addition of some dilute sulphuric 
acid causes the solution to become bluish-green, ana with 
more acid, deep blue. The dyestuff may be precipitated 
by aiidition of spirit, and if .excess of molybdate 
has not been used, the supernatant liquor may be poured 
off, and the residual dyestuff freed from sugar by washing 


with water. The purified substance is slowly dried on 
the filter, g^und, and sifted. The product thus obtained 
is exactly similar to ‘♦‘mineral indigo.” M0SO7, and behaves 
towards acids and alkalis just film the latter. If the 
filtrate is treated with milk of lime, and again neutralised,, 
the sugar may be recovered. The dyestuff may be used 
for dyeing linen, cotton, wool, and silk, as w'ell as for the 
preparation of pigments, since it jiossesses great covering 
power, and is very stable. — L. E. 

Ferro'Cyanogen coin pounds ; Peduciion of blue — — . 
M. Kohn. VII., page 695. 

Ultramicro scope ; The , and its application in 

chemistry. L. Michaelis. XXIII., page 715. 

United Stater Patent. 

Dye and process of making same ; Disazo . T. 

Kroeher, Assignor to Society of Chemical Industry in 
Basle, Switzerland. l\S. Pat. 823,793, June 19, 1906. 
See Fr. Pat. 358,444 of 1905 ; this J., 1906, 368.— T. F. B. 

French Patents. 

Indigo pastes; Process of obtaining highly conecnirattd 

preparations of . Farhwerke vorrn. Meister,. 

Lucius und Briiuing. Fr. Pat. 361,357, April 12, 1905. 
See Eng. I'at. 7.390 of 1905 ; this J., 1906, 259.— T. F. B. 

Indigo white ; Process for obtaining prejui rations of . 

suitable for vats and particnlarly for the fermentation 
rat. Farbwerke vonn. Meister, Lucius und Briining 
Second Addition, dated April 17, 1905, to Fr. Pat. 
360.668. March 6, 1905. 

See Eng. Pat. 4647 of 1905 ; this J., 1906, 174.— T, F. B* 

Uydroxynaphfhnherizaldehydtnsulphonic acids and their 

derivatives ; Process of making . L. Cassella und 

Co. Fr. Pat. 361,393, April 18, 1905. 

I SBEU.S.Pat. 807,117 of 1905; this J., 1906, 66.— T. F. B, 

, Dyestuffs for cotton ; Process for preparing diazoHsabU 

[.4jo 1 . L. Cassella und Co. Fr. Pat. 361,397^ 

I April 19. 1905. 

i See U.S. Pat. 813,155 of 1906 ; this J., 1006, 200.— T. F. B. 

b-Nitro-'l-aminophenol and [.4xo] dyestuffs derived tltsre- 

from ; Process for making . Act.-Ges. f, Anilin- 

fabr. Fr. Pat. 361.405, April 22, 1905. 

See Eng. Pats. 7910 and 7910 a of 1905; this J., 1805, 
1298.— T. F. B. 

I 

V.-PREPARING» BLEACHING. DYEING. 
PRINTING, AND FINISHING TBXTaES, 
YARNS, AND FIBRES. 

: [Continutd from page 630.) 

i “ Ecru ” silk ; Chemical characteristics of . G, 

i Gianoii. Report of the Milan Commission on Silk. 

I Rev. Gen. des Mat. Col. 1906, 10, 199—201. 
j Until recently, practical men attributed great importanov 
[ to the colour, smell, and “handle,” in order to judge if 
I silk were jmre, and in ease of doubt they boiled off the 
I silk in order to determine the preentago ot fibroin pnwsent 
! However, the differences wliicii are always met with in 
silks of the Bomhyx nwri of the same race or of the 
same cross even when cultivated in the same district, 
and the inequalities which dej^iend on the culture, food, 
Ac., do not permit an accurate judgment of the silk on the 
determination of the fibroin alone, as this has been shown 
to vary from 73 to 84 jwr cent. Since the proportion 
of matter soluble in a soap solution may vary from 16 
to 27 per cent., it is possible to increase artificially 
the proportion of ” impurities '* which is usualiy found 
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in iho ebre. and this niakes it necessary to establish 
limits between which this proportion can vary owing to 
natural causes. To show whether silks of known purity 
had chemical properties stifficiently charatderistic, ten 
well-known samples were e.xamined, with the following 
result : — 


Minimum. Maximum j Mran. 


flatter soluble in : 

3 per cent, soap solution . , 
Distilled water at 6u ->56" ('. 
Ether 

Ash 


per cent. 
21*44U 


(t-447 

0.104 

0*720 


per cent, per fent, 
25.U1H 22.S05 

1-053 0*017 

0*451 0*276 

1*903 ’ 0*853 


The silks examined being from different Province.s, 
these limits were taken jin standards of purity, and 
eimilar deternuna lions with more than a hiimlred Rninjjhs 
have confirmed the results. In order to show the effect 
of the extractive matter m the water used for unwinding 
the cocoons, expf'riments were made in winding rhinese 
cocoons in water which contained from 1(1 — 27*0 gnus, 
of extractive matter (from the chrysalides, &c.), the 
variation being due to the condensation of steam. 

The silk obtained, gave the following results, compared 
with the same silk wound with ordinary water ; — 


Lo«s on boiling off 

.Lom with water 50*^ — 65" C 
Kthw extract 

Ash 


Water i 

eoutaiiiing j Ordinary 


extractives. water. 

I 


I 22*63 18*85 

3*88 1 0-18 

I 0*66 0*29 

' 1*14 0*82 


These figures show remarkable differences, due to the 
ipresence of extractive matter in the water used for un- 
winding. The follow’irig figures show the results obtained 
with various siieciea of silk : — 


Species. 1 

Loss on 
washing. 

1 

Boiling 

off 

Ether. , 

Ash. 

White Kutais 

0*67 

22*16 

0*56 

0*83 

White Turkestan 

0*32 

21*44 I 

0*31 

0*91 

Yellow Adrlsnople 

0*54 

24*88 1 

0*36 

0*88 

Yellow Greek 

White Chinese crossed with 

0*6» 

24*64 j 

j 0*26 

0*91 

yellow Italian 

0 59 

22*48 

0*39 

0*81 


The slight variation in the figures, even with silks 
■from very different places, is explained by the fact that 
the cocoons, during w inding, &c., are treated with a rela- 
tively large quantity of warm wat.er, which causes the 
differences due to the nature of the cocoons to disaiipenr. 
The determination of the matter soluble in water at 
50*^—515® C. has become of gr?at imjiortanee, indicating 
indirectly whether extractive matter, soap, glycerin, 
dextirin. glucose, borax, or other matters soluole in water 
hare been added to the silk to increase its weight. In 
order to allow for differences m the water employed for 
Winding, it has lieen decided by the International ('ongress 
•that the amount soluble in water must not exceed 1*5 
net cent. Owing to the difficulty In drying silk at 110’-- 
120 ^ C., the temperature employed in conditioning has 
been raised to 140^ 0. If the silk contain substances such 
as glycerin, some of these are vaporised with the water, 
and thus cause too high results to be obtained for the 
amount of water. 

Another difficulty in the testing of silk is the “ sampling,” 
Cocoons from the same lot have given differences of 
9 per cent, in the amount of fibroin present, and portions 
of the same silk have shown differences of 2*03 per cent. 

In the Milan Laboratory the samples are placed in tubes 
•ol nickeled copper or aluminium, and heated air under 
pressure is pass^ through them. The tubes are closed, 
and allowed to cool in a desiccator before weighing. 
The silk U then plunged into ten times its wei^t of 


distille<l water, heated to 50°— 55® 0. on a water^bath, 
and left for half an hour; the water is then changed, 
and the silk left for another half-hour at the same tem- 
perature. The facd that the loss may not exceed 1*5 does 
not show that the silk is pure, as the water only removes 
soluble substances. The silk should also be treated with 
j ether, as the proportion of natural silk soluble in this 
j solvent varies between well-defined limits, 
j The picMerico of inorganic adulterants can usually be 
i found by an onh CHtimation, as the amount in a pure 
I silk very seldom exceeds 1*0 per cent. — A. B. S. 

j iSi/i: wdyhtid with titiy arul of good reniMance to light 
Sealed Note No. 1377, Feb. 3, 1003. O. Meister. Also 
, Report on Kame by E. CJramlmougin. Bull. Soc. Ind. 
Miilhouse, loot), 128—133. 

Silk heavily weighted with phosphate and silicate of 
tin 18 liable to become tender on storing, esyiecially if 
I e.vposed to sunlight. The spontaneoiiH formation of red 
I Hpots, where both dyestuff iind silk arc destroyed, has 
I also lieen frequently observed, and has occasioned very 
I heavy losseft to silk dyers. Jt ha« been eHtablished, in 
particular by tlie work of SimIcv and of (jJnehm resjiectively, 

, that the spots are caiiserf liy the pres('n<*c of sodinni 
I chloride, perhaps also by the ))rcsenco of traces of copper 
; (see O. Meister, Chem.-Zeit., 1U05, 311). Precautions 
I have conHequently been taken, which have considerably 
j (limmiMhed the frequency of this complaint. In his 
: communication, O. Meister states that silk heavily 
j weighted by the tin-silicate-phosphate process may be 
rendered eomplettdy immune from the formation of spots, 
and also from the liability to become tender on exiiosuio 
I to light, by treatment with a pre|Miration of ammonium 
I thiocyanate, glycerin, boric acid, and tannin. Thus, silk 
weft yarn weighted 1(X) jHir c(Uit., and then after- treated 
! was, it is stated, unaffected by exposure to bright sun- 
: light for several months. The same silk not after-treated 
' had considerably diminished in strength and elasticity 
. after an exposure of only a few days. I^io process has 
I been successfully employed since 11102 in a large silk 
I dyehouse. Grandmougin points out the great importance 
1 of this work to the silk trade, es|iecially in view of the 
approaching expiration of the agreement between the 
Zurich and CVeleld manufacturers. This agreement, by 
; which the weighting of silk warp was limited to 20 — 30 
1 per cent., and that of silk weft to — 80 }>er cent., was 

] not renewed at the Turin International Conference in 
I 1905, the settlement of the question being referred to a 
j special committee. — H. L. 

I Wool ; Effect of cMorine on . L. Vignon and J. 

Mollard. Comptes rend., 1906, 142 , 1343 — 1345. 
ThB authors have examined the effect of chlorine, as gas, 

; as chlorine water, and as bleaching powder, on wool 
i when used to bleach it. They lind that it modifies the 
I wool, and may under certain conditions entirely destroy 
I it. The wool loses up to 10 per cent, of its weight ; the 
' treatod wool dyes more readily than the untreated, giving 
j deciK»r and more brilliant shades. The elasticity and 
■ tenacity of the wool are usually diminished by the treat- 
j iiiont, but the fibres still readily felt together, and the 
j tendency to shrinkage is greatly lessened.-— J. T. I). 

, ” Lappings,'^ composed of tvoollen and cotton tiseueSf 
cm'fioged in tissue printing ; Note on the manufacture 

! of . C. Kollin. Bull. Soc. Ind. Mulhouse, 1906, 

1 76, 59—62. 

I Cbrtain tissues employed in lapping the impression 
I cylinders of printing machines for the purpose of giving the 
I necessary elastic pressure to the tissues to be printed, as 
I these pass between the cylinders and the printing rollers 
! in the operation of printing, and made by fastening 
I together by moans of a solution of india-rubber a web of 
wooUeu tissue and one or more, usually two, webs of cotton 
cretonne ”) tissue, frequently, aftw being in use for a 
short time only, become unfit for further use owing to the 
ootton tissue on one or both sides of the woollen tissue 
becoming in parts detached from the latter. This 
ooouxrence is sometimes caused by the ohemioal action on 
the india-rubber of compounds present in the printing 
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mixtum employed. Sometimee it is due to meohenioel 
oeoses. Of it it commonly Mummed tfaet bubbles 
of air left between the several layers of tissues in the 
prooess of j^paring the ** lapping/^ constitute a frequent 
source of the damage. The author, however, attributes 
it primarily to the different elastioitiee of wool and cotton, 
the tissues stretching to different extents under the pressure 
to which they are subjected in the printing operation. 
To prevent it trom taking place, it is recommendea that the 
woollen tissue should be stretched to some extent before 
attach^ it to the cotton tissue or tissues, and that the 
lapping ** thus made should not be stretched more than 
is necessary when the impression cylinder is being wrapped 
with it.— 13. B. 

NUrosamine Red [ParanitranUine Red ] ; Method of 

'prifUing , in aaaociation with aidphur dyeatvffa 

and irdigo. C. Favre. Bull. Soo. Ind. Mulhouse, 
1906, 76 , 67—68. 

Sulphur dyestuffs and indigo may be printed in con- 
junction with Faraniiraniline Ked on tissues prepared in 
sodium /3-naphtholate, but the latter cannot be kept long 
before printing. The necessity for preparing in p-naph- 
thol is avoided by using for the red a mixture oompOHccl of 
“ Nitrosamino Rea ” (this J., 1894, 2189), “/3-Naphthol 
R dissolved in the requisite cmantity of caustic soda- 
lye, and sodium sulphoricinoleate (Turkey-red oil) 
with the addition of a small quantity of an easily decom- 
]K}sable salt, suoh as ammonium oxeJate, the whole being 
thickened with gum tragaoanth. The following are suit- 
able proportions : — 1*2 litres of a paste made from 360 
grins, of “ /3-Naphthol R,” 360 jgrms. of “ caustic soda- 
lyo,” 0*4 litre of sodium sulphoricinoleate, and 2*4 litres 
of gum tragaoanth paste (75 grms. per litre), are mixed with 
2*4 litres oi gum tragaoanth paste, 00 grins, of ammonium 
oxalate, and 2*4 litres of a paste prepared by mixing 1 kilo, 
of •'Nitrosamine Red ” paste with 2 litres of gum tragaoanth 
thickening. I’ho ammonium oxalate may bo omitted 
from the printing mixture, and applied to the tissue in the 
form of a proparation^solution (10 grms. per litre), 
double the proportion of caustic soda employed in the 
above mixture being in this ease taken. After printing, 
the tissues are steamed for two minutes, soured, washed, 
and soaped.— E. B. 

Wool ; Printing with printing-mixiutea corUaining 

phetwl. E. Justiu-Mueller. Bull. Soo. Ind. Mulhouse, 
1906, 76 , 72-74. 

Based on the observation that wool propfured for printing 
by treatment with chlorine, is more readily moistened by 
water than wool not so treated, endeavours were made to 
find a compound jpossoesing the property of instantaneously 
moistening this nbre, with the object of enabling it to bo 
printed in the unchlorinated condition, and thus to dis- 
pense with the operation of chlorinating. Phenol, ethyl 
alcohol, and Turkey-red oil were found to have, in different 
degrees, the desir^ property, the first acting the best. 
An addition of 30 grms. of phenol jier litre of the printing- 
mixture suffices in most oases to give, upon unprepar^ 
woollen tissues, colours almost as intense as those produced 
upon prepared tissues with similar mixtures from which 
the phenol is absent. The effect is greater when the 
tissues, before pnnting, are treated with acid, e.g., by 
boiling for half an hour in a bath containing 10 per cent, 
of their weight of sulphuric acid. In the printing of 
chlorinated tissues, the addition of phenol to the mack 
and dork blue printing- mixtures serves to give well 
defined and regular impressions. The use of phenol is, 
moreover, very advantageous in the printing, by the 
Vigoureux method^ of woollen slnbbing, which it is 
impracticable to prepare with chlorine. 

H. Grosheintz, who has been asked by the Mulhouse 
Industrial fSooiety to report on the above paper, states that 
the printing-nuxtures containing phenol, give on unohlorin« 
atra woolTuiades only slightly deeper thw those obtained 
with the mixtures in orcunary use, and muoh paler than 
those iKTodnoed with the latter mixtiues on chlorinated 
wool Brill there is nb doubt that the moistening of the 
wool is greatly aided by the presence of the phenol, 
regara to the treatment with snlphutio aoid* Gros. 


heintz*s results do not entirely accord with the auriior’s, 
but this matter is considered of' little Impmrtanoe. 
Grosheintz adds that, without detracting in any way 
from the merit of tlie author’s note (dated Ang. 13, 1903), 
which appears to be the first to be published relating to 
the subject, the firm of Soheurer, I.Auth, and Co. in 1897 
and for some time afterwards made use of phenol in 
some of their printing-mixtures for wool. The addition 
was not made to all the mi. \ tines, as it was found that 
the phenol had a harmful influence on certain shades. 
The use of the compound was ultimately abandoned, 
as, owing to the presence of impurities in the product 
at first employed, an objectionaole smell, which it was 
impossible to temove, was left in the tissues. The use 
of pure phenol, it is stated, is unattended by this draw- 
bac k.—E. B. 

a-Naphthijlaminc Claret ; Discharging of , 5y means 

of I hydrosulphite-\sulph4)xylate-]formaidthyde i» the 
fibaence of iron salts. L. Baumann and G. Thesmar. 
Z. Farben-Ind., MH>6, 6, 221 — 223. 

In a sealed communication to the Soe. Ind. de Mulhouse, 
No. 1559, dated August 25, 1905, the authors, together 
with Hug, described a niethotl of producing colour^ dis- 
charges on o-Naptbylamine Claret with nydrosulphitc- 
(sulpho\\late-Iformaldehy(le without the addition 
of iron salts. The nrineiple consists in increasing the 
acidity of the Huli>hoxylatc-formttldehydo preparation 
at the moment of reaction, mz., during steaming. Acids 
cannot Ije directly added to the printing- mixture, as they 
doooiupose sulphoxylate-formaldohyde, and the object is 
attained by adding a volatile organic base in eonj unction 
with an organii! acid or organic acid ester. Of all the 
organic basc^s tried, o-anisidine yields the l>est results. 
Mono-mothylaniliiie and o-toluidine are also good; aniline 
and ordinary toluidine have a weaker action. Xylidino 
and ciunidino being less volatil(\ are also unsatisfact'Ory, 
unless the goods are subjected to repeated steaming. 
The best organic acids or derivatives thoroof are, in the 
order of efficiency, levuliuic acid, methyl and ethyl tar- 
trate, oxalic, citric, iienzoic, salicylic, lactic, suceinio, 
phthaiic, and gallic acids. Examples of printing- mixtures 
which yield a good white discharge are given in the follow- 
ing table : — 


100 

400 

400 

400 

S50 

400 

Starch-trsgsoanth tliloken- 
ing toluUoa. 

LOO 

400 

400 

400 

350 

400 

Hongslite C. 

30 

30 

30 

30 

SO 

30 

Hodium rloinoleste. 


160 

— 



— 

o-Anliidlne. 

80 

- 

- 

- 

- 

- 

Mono-metbylauUine. 

— 

— 

160 

125 

150 

125 

o-Toloidliio. 

- 

- 

- 

30 


30 

Dlmetbylanlline. 

120 

— 

— 

— 

— 

— 

l^vuUmo acid. 26 per coat 

.. 

10 

10 

15 

- 

— 

Methyl tartrate, 22* B. 

_ 

— 

— 

— 

120 

- 

Bensolo acid. 

- 

- 

- 

- 


16 

Citric acid. 


1000 


After printing, the goods are thoroughly dried, steamed 
— if neee.^Hary repeatedly — for four minutes in the 
small Malhor-Pliitt, rinsed, soajied, and dried, Most 
ingrain dyeings can lie discharged white in this way. 
Printing-mixtures for coloui*ed discharges are readily 
prepared by di.ssolviiig basic dyestuffs in the aromatic 
base, and tannin in the thickening solution. Gallo- 
cyanine dyestuffs may also be used with or without the 
addition of a mordant. The goods are passed through 
a weak bichromate solution, rinsed, soamd in the prosonoe 
of tartar emetic, again rinsed, and dried. 

With regard to the comparative advantages of the old 
ferrio-citrate-nitrite process (see this J., 1906(j 371) 
and the above, the authors state that the former is still 
exolusivoly employed by thorn in practice, although the 
iron salt affects the shade of certain basic, partlcolariy 
yellow basic, d 3 restuff 8 . The new prooess is free froni 
this disadvantage, and yields satisfactory results for 
coloured discharges. On the other hand, the printing- 
mixtures are liable to run, owing to the Isige quantity of 
aromatic base that is required; and oonsequeiitly the 
white produced on light printing (dotha is liable to ho 

» 
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blurred and indistinct. Thus, a satisfactory white can 
only be produced hy the new process on heavier cloths, 
suon as sateens. This difficulty in obtaining a good 
white in conjunction with coloured discharges renders 
the new process practically inferior to the older one. 

~H. L, 

a-Nu'phthylamine Claret ; Improved methods of producing 
tvhUe and edoured discharges upm ■— — {with the 
aid of Setopaline and Alizarin Orange], P. Wilhelm. 
Bull. Soc. Ind. Mulhouse, 76 , 100(1, 84 — 03. 

With “ dry hydrosvl phile {hyposulphite). — “ ]4ry 

hydroBulphite ” (B.A.S.F.), employed in a neutral 

medium, e.g., in the }jresence ol dextrin and glycerin, 
gives an imperfect discharge on tissues dyed in a^Nanhthyl- 
amine Claret. Discharges are, hoviover, leadily ordained 
when certain basic dyestuffs are added to the mixture. 
Thus, a hive discharge is produced with a mixture of “ dry 
hydrosulphite ” (300 parts), ground to a smooth paste 
with glycerin (150 parts), the paste being poured into a 
solution of dextrin (1‘25 parts) in glycerin (125 parts) aiul 
water (50 parts), to which, are added, first, a solution of 
Thionine Blue (30 parts) or Discharge Navy Blue S 
(M.L.B.) in phenol (76 parts), and tlien a solution of 
tannic acid (75 parts) in glycerin (75 parts). Ydlou. 
pink, and green discharges arc firoduced by substi- 
tuting for the blue dyestuff in this mixture, Aiiraminc, 
Rhodamine OG, and a mixture of Auramine and Thionine 
Blue, reswictively. For a. white discharge, “dry hydro- 
su^hite ’ made into a paste with glycerin (55(J jiarts of 
a 66 per cent, paste) and thickened with dextrin (2(M> 
parts) and caustic soda-lye (250 parts at 40° B.) may be 
used. The tisBues printed with these mixtures* are 
steamed for four minutes, passed througli a bath of tartar 
emetic, and soaped at lull width. This method of dis- 
charging does not, however, give regular results. The 
coloured discharges lose their purity of shade as the 
printing proceeds. Further, the undissolved hydro- 
Bulphlte present in the printing-mixtures scratcdies* and 
damages the printing rollers. 

Discharges with sodium hydrosidphUe-{sulpho.riflait-) 
formaldehyde.— this is printed upon tissues dyed 
in a-Naphthylamine Claret, which ace afterwards treated 
in the same manner as tissues dyed in Paranitraniline 
Bed, a half discharge is produced ujion the Claret with 
a mixture which is sufficiently concentrated to yield a 
oomi^ete discharge upon the Bed. In the presence, 
however, of certain dyestuffs which appear to have 
a “ catalytic ” action, a perfect discharge of the Claret 
results. The dyestuffs wnich have been found to act 
most TOwerfully in this connection are Hctopaline ((Jeigy 
and Co.) and nitro- alizarin. With eacli of these white 
discharges are readily obtained. While, however, to 
give good results, the nitro-ali/.arm requirtis an addition 
of oaiistio soda or eaustie. jiotash to be made to the printing- 
mixture, and the steam employed in the steaming 
operation te be os dry as ^lossible, the Setopaline acts 
best in a slightly acid mixture and in the presence of 

?lycerin, t.c., a hygroscopic agent. Again, the best, 
hiekenirig for tlie ii!tro-)di/ju in mixture iHgiini. whilstthat 
for the Betepaline mixture is gum 1 ragacantli. I’lie 
printing-mixtures are composed as follows: — (“ Wliitc 
A”) Gum tragacanth paste (.360 parts), Setopaline (10 
parts) dissolved in phenol (40 parts), and glycerin (1.50 
parts), which are mixed together, and heated to ISO"' C., 
at which temperature the “Hydrosulphite NF” (46() 
parts) is added, and dissolved. The function of the phenol 
m this mixture, it is explained, is probably that of a weak 
acid. “ White B ” consists of “ Hydrosulphite NF “ 
(500 i>arts) dissolved at 56° (1. in gum solution (200 parts 
of a 33 per cent, solution) ami water (60 parts). The 
solution is cooled to 31° C. before nitro-olizarin (70 parts 
of a 20 per cent. pMte) is added, and completely cooled 
before a final admtion of oaustio potash -lye (200 parts 
at 60^ B.) is mwle to it “ Wliite B ” is not adapted for 
printing in ossooiation with Aniline Blatik, the acid 
vapours disengaged from the printing-mixtures employed 
in producing the latter, neutralising the alkali in it. and 
pmvesting it from acting properly. For printing in 
oonjnnotion wltb this colour, “ White A.” which is free 
from this defeoti is used. White B ” may be prepared 


with Hydrosulphite NF concentrated half as much 
of this as of ordinary “ Hj^rosulphite NF ” being taken. 
On the other hand. “ Waite A *' does not disokarge so 
well with the “ eonoentrated ” as it does with the ordmary 
“ Hydrosulpbite NF.“ This is probably owing to thb 
Setopaline becoming transformed by the former product 
into a compound devoid of “ oatal^io ” action. The 
addition of an excesB of tannic acid, however, keeps the 
[ dyestuff in an active condition. Advantage is taken of 
this in the prepHration of coloured disoliargcs. The “ con- 
centrated ” preparation, moreover, gives better results 
than the oidmary preparation with certain dyestuffs ; 
thus, with mtro-alirarin, in a neutral mixture, it gives a 
much better discharge than does the latter. Although 
the action is too incomplete for a white discharge to be 
prrKluced in this manner, it may be utilised in effecting 
a yellow discharge by means of a mixture containing 
nitro-alizarii), Auramine, tannic acid, and glycerin, in 
addition to the “ Hydrosulphite NF concentrated.” 
Again. Rhodamine 6G, with the latter preparation, in 
the proportion of 4 grms. ner litre of the printing-mixture, 
completely discharges the Claret. With proper pro- 
^Mirtions of this dyestuff, dark and pale pink discharges 
are readily produced. Acridine Yellow also exhibits 
a similar action, but m lessor degree. By extending the 
duration of steaming to six minutes, this dyestuff gives 
a yellow discharge with a greenish tone, which may bo 
“ corrected” by the addition to the printing- mixture of a 
miimte proportion of Rhodamine 6G. With these two 
dyestuffs, the presence of glycerin in the mixtures is 
necessary. iMrk bine discharges are obtained with Dis- 
charge Navy Blue 8 along W'ltli Setopaline, tannic acid, 
glycerin, and “ Hydromilphite NF coucenttated.” Pale, 
blue dtacharges are effected with Thionine Blue and the 
same reagents. Oliees and greens are produced from mix- 
tures of these dyestuffs and Auramine. jTho tissues, after 
printing, are steamed for four to five minutes, then passed 
through a bath of tartar emetic, rinsed, and soaped for 
two minutes at 60° C. The pinks, after steaming, have 
a slightly purplish tint, which disappears on wearing 
with bleaching powder solution. All the discharge- 
mixtures keep well and print eosUv. It is essential lor 
success that sodium noiiioleate (‘^soluble oil”) should 
be added to the sodium /S-naphtholate solution with which 
the tissues are prepared in the jirod notion of the Garet. 
If this bo omitted, the discharge- mixtures, with tho 
exception of “ White B,” yield unsatisfactory results. 
3’he printing-mixtures de‘»enbed, may also be employed in 
discharging the Fnce from benzidine and /i-najjhtho!. 

F. Binder and C. Kckert, at the req uest of the Mulhouse 
Bociety, have repeated Wilhelm’s experiments, and 
confirm his results. They state that a printing-mixture 
eontaming per kilo., 400 grms. of “ Hycteosidphite NF” 
ilischarges raranitraiiihiie Rod perfectly, but scarisely 
attacks Najihtbylaminc Garet and Bonzidino Puce. The 
same mixture, with tlie addition of Betopaline, glyoerm, 
and phenol, discharges both of the latter oolours. Nitro- 
alizarin acta similarly to Hc^tojialine, but tho printing- 
mixtures containing it keep badly. They graduaUy 
disengage formwlehydc , and become useless for jirinting. 
i^to|>alinc gives its full ctlecl^ only in the presence of 
glyciTin. Rbotlamim* ()(J and Acridine Yellow act like 
Beto|)aliiii‘, but less powerfully. Acridine Yellow being 
the weakest in this reaj^ct. Binder and Eckert consider 
that Wilhelm’s discovery possesses technical interest of 
I tho highest, importance, and opens up a now method of 
producing discharges in tissue-printing by means of hydro- 
sulphite <mm pounds. — E. B. 

Modern Violet tmd Blue. IffOO; New method of fijcina , 

C. Favre. 8eaied communioation 1406, dated July 
27, 1903. Bull. Soc. liid. Mulhouse, 1906, 133— -134. 
Blok HMFI yields an Alizarin Blue shade, whilst Modern 
Violet gives a much more violet tone of blue, of great fast- 
I iie^H to light and soaping, when printed on cotton with the 
j addition of tannin it the goods, after steaming, be passed 
I through a bath containing sodium bichroinate, €,g., 
2J grms. jier litre at *25’ K. The depth and brightness 
of the shades obtained can be Varied conaiderably by 
^tering the tempi^atuxe and concentration of the ohrom- 
mg bath. The following are the printing-miztum 
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ioomm«nd«d:MI) 40 grms. o! Blue 1000 in powder,, 
litre of ftoetic Mid, litre of water, | litre ox gtarob, 
id trivgacanth tbiekonine, litre of tannm eolntion (1:1). 
:) 120 grms. of Modem violet, 40 per cent, paste, -|1|, — Vtr 
tre of acetic acid, ,y-^ litre of water, litre of starch 

id tragacanth tntokeniiM, litre of tannin solution, 
hese printing-mixtures, u printed with the addition of 
trio acid on cloth prepareil with aluminium acetate, can 
rve to produce a fast blue on a Turkey-red ground. 

^ — H. li. 

eport on the sealed communications 1406, dated July 27, 
1903, and 1442, dated January 15, 1904, of C. Favre, 
referring to a new method of fixing Modern Violet ^ Blue 
1900, and derivatives of dallocyanine. 0. Alliston. 
BuU. Soc. Ind. Mulhouse, 1900, 134—136. 

HE author in general confirms the results obtained by 
, Favre in his oomraunication 1406 (see preceding 
latraot), and states that the latter now adds 3—4 grms. 
f oxalic acid per litre of printing colour, thereby m* 
•easing the solubility of the dyestuffs, and improving 
le shades obtained. — H. L. 

English Patents. 

hreads, films, and lamince from viscose ; Preparaiton 

of . S. Peessarer, St. Petersburg. Eng. Pat. 

16,683, Aug. 16, 1906. 

HE method consists in treating viscose in aqueous 
dution with salts of aniline, naphthylamine, p3Tidine, anil 
her organic bases, whereby an insoluble preparation of 
diuloso is obtained, the dyeing of which may lie effected 
t the same time by the addition of reagents capable of 
irming colour effects. — 1). B. 

olychromatic printing ; Pr<Kess of — . J. J. Hart, 
Sydenham. Eng. Pat, 12,128, Juno 10, 1906. 

BE Fr. Pal. 356,1T>3 of 1905 ; this J., 1906, 17.— T. F. B. 

a/icmis and other uwven fabrics ; Apparatus for printing 
— , I, V. Hulrno, Didsbury. Eng. Pat. 18,168, 
Sept. H. 1905. 

oil printing scarfs and also continuous patterns on woven 
hrifs, the articles are made to pass under a cylinder, 
sneath which a roller is mounted, receiving its motion 
om the cylinder. An endless perforated metal sheet 
• stencil band passes lietween tne cylinder and roller, 
ad under the latter a wooden trough is fixed, containing 
le colour or other solution, in which the roller revolves, 
lereby imparting the coloured design to the fabric. 

— D- B.* 

aper, textile fabrics, or the like ; Apparatus for spraying 
fluid upon the surface of . C. A. Hanitzsch, Man- 

chester. Eng. Pat. 20,220, Oct. 6, 1906. 

PBAYINO nozzles, communicating with the colour or other 
uid container, are mounted at any suitable pert in the 
n'gth of the fabric to bo decorated. They are worked by 
leans of compieHsed air, and are fitteil with a screwed 
aad, which enables the distance between the fluid and air 
itlets to be adjusted, so as to regulate the lineiiess of the 
)ray. The container may be divided into compart- 
ments for the simultaneous employment of various colours. 

; is provided with means for stirring and agitating the 
aid during the spraying operation, or it may be caused 
I oscillate or otherwise move so as to bring about suf- 
aient agitation.— -D. B. 

rinting fabrics and ufoll papers ; Machines for . 

H. H. Lake, London. !^'om Companhia Manufactora 
Flumineuse, Rio de Janeiro, Brazil. Eng. Pat. 25,064, 
Deo. 2. 1906. 

HE Fr. Pat. 859,677 of 1906 ; this J., 1906, 426.— T. F. B. 

oating goods or material [textile fabrics} with liquid or 
semi-liquid substances ; Method of and apparatus for 
— . A, Brown, Londonderry, and E. Young, London. 
Eng. Pat. 14,193, July 10, 1906. 
sx invention i« specially appHoable fm: starching fahrios, 
id consists in pmoing the goods in a vessel, creating a 


vaonum therein, passing the exhausted sir, under preisare. 
to a second vessel containing the coating matenal, and 
allowing the latter to be foiled into the first vessel, so 
that v?th the combined vacuum and pressure every 
partiole of the material to be impregnated is efficiently 
acted on. — D. B. 

United States Patents. 

Cork fabric, and process of making the same. P. Sechiari, 
Paris, Assignor to Soc. Anon, du Grimson, Charenton, 
I-Vance. U.S. Pat. 824.676, June 26, 1906. 

See Eng. Pat. 14.839 of 1904 ; this J., 1906, 887.— T. F. B- 

Mercerising ; Process of . W. Mather, J. Hiibner, 

and W. J. Popi\ Manchester. U.S. Pat. 824,255, June 
26, 1906. 

See Eng. Pat. 2993 of 1905 ; this J., 1006, 1226.— T. F. B. 
Fbench Patent.s. 

Collodion for artificial silk ; Compression of , by 

speciid solvents. Sot'. Anon, des Plaques et Papiers 
Phot. A. Lumiere et ses Fils. Fr. Pat. 361,323, April 
4, 1905. 

'I’he use of water for o]ifrftting the hydraulic piston in 
apparatus in which the collodion is supplied to the 
spinning device under a pressure produced on the hydraulic 
princiolc, suffers from the disadvantage that the collo- 
dion oeconies idoHod when truecs of the water leak 
between the pi''t(m and (he cylinder wall. According 
to the present invention the hydraulic medium employed 
is a solvent of nitrocellulose," preferably amyl acetate, 
which is pumjwd into the cylmder and pressure aooumu* 
lator in the same wav aa water in an ordinary press. 

-J.F. B. 

Collodion for artificial silk ; Preparation of a concentrated 

. Soc. Anon, des Plaques et Papiers Phot. A. 

Lumiere et ses Fils, Fr. Pat. 361, .324, April 4, 1905. 

A FUTiD tiollodion is prepared by dissolving 300 parts of 
nitrocellulose in 2(X) parts of methyl alcohol, 200 parte of 
ethyl alcohol, and 1600 parts of ether. Owing to the 
excess of ether this collodion is very fluid, and can bo 
easily filtered under a slight pressure. The collodion is 
then distilled in a vessel provided with stirrers, until 
1000 parts of ether have lieen driven off and condensed for 
future use. The concentrated collodion is cooled, and, 
having already been filtered and freed from air whilst 
in the dilute condition, it can be directly stored in olosad 
vessels ready for spinning. — J. F. B. 

Collodion [for artificial sUk] ; Viltcr- press for . Boo. 

Anon, des Plaques et Papiers Phot. A. Lumi^ro ot ses 
Fils. Fr. Pat. 361,329, April 6, 1905. 

Fok the. filtration of collodion for the preparation of 
artificial silk, a continuous roll of filtering medium is 
provided outside the pr »hs. A portion of the fabric is 
elamjied tightly tiver the perforated supjiort by means of 
a screw-head, and the eollodion is admitUjd under pressure 
from below through a pipe provided with a stop-cook. 
When the filtering surface has become olog^d, the stop- 
cock is closed, the conduit for filtered collodion is also 
closed, tlie screw-head is raised slightly, and a new filteriiig 
surface is pulled through from the roll, and is clamped 
down ready for use.-— J. F. B. 

Sdk i Process for the manufacture of artificial . E.^ 

Crumidre. Fr. Pat. 361,048, Nov. 27, 1906, 

Ozone or ozonised air is employed in treating oeUuioM 
in the manufacturo of artificial silk. To this end the 
cellulose, in the form of cotton, ramie, Ac., is expoied, 
“ in contact with a solution of caustic soda or potash/* 
for about half an hour to the action of the gas. The 
cdlulose thus treated, it is stated, rapidly dissolves when 
it is immersed in a oupro-ammomaoal solution, giving a 
solution of a oonsistenoy suitable for the manufactuie 
of threads. It is recommended to add metafile Conner 
to the ammoniacal solvent, lor the purpose of leaetiBg 

n 2 
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with the ammonia liberated, and of replacing in it the 
** copper ” absorbed by the cellulose during the first 
stages of its action upon the oolhilose. — E. B. 

Silk 7 Proctsa for the manufacturo. of hriUiant threads of 
artificial — — , precipitating cellulose in alkaline 

sdvtions. Roc, G/m. de la Sole Artificiollc Linkmeyer. 
Fr. Pat. 3fil,001, Dec. 4, 1005. 

In manufacturing artificial silk from cupro-arninoniacal 
solutions of cellulose, the threads produced, after passing 
into fixing or forming baths of “ salts,*’ or caustic soda 
or potash, are, according to this invention, freed from 
most of the ammonia ])reseni in them, before the rest 
of this is removed liy treatment with dilute acid. This 
may be cff(?ctod, an described in Fr. Pat. 347, 1100 (this J., 
1005, 438), by simple evaporation in the air, but it is 
preferably accomplished by forcing or aspirating air or 
other suitable gases through the threads, ivouud, for 
example, in the moist state upon a jX'rforaled cylinder, 
or, still better, by using solutions of salts, such as sodium 
carbonate, potassium carbonate, “ chromates, phosphates, 
oxalates, borates, iodides, &o.,” which have the ]»roi>orty 
of “ absorbing ” the ammonia, and of yielding witli the 
cupric hydroxide in the threads, eom]»oiinds ivhich are 
insoluble in water, but easily soluble in acids. The 
solutions may, conveniently, be applied to the threads 
Wound upon perforated reels. — E. B. 

ScourinQt cbo., of wool and other textile fibres ; Machine 

for . B. Klein] ling. Fr. Put. 3(V2,44H, Jan. 11, 

lUOO. 

The material to he treated is fed in between two cmlless 
bands which pass in a r-ig/ag direction through a sitich 
of oumpartments containing tlie various liquids eniploytxl. 
The liquid passes from one compartment to the next in 
the oppositi^ direction to the movement of the material. 
The travelling bands can move relatively to one another, 
and can exercise a pressure on the material, and also a 
rubbing effect. — A. B. R, 

Dyeing prcjMirationa containing^ as fixing agents, protiuls, 
csfuicially maiztnc, of vegetable origin, and dyestuffs ; 

New . E. Donard and H. Labbe. Fr. Pat, 3(>1, 121, 

Deo. 27, 1905. 

Maizins, the proteld substanci' dorivinl from maize (this 
J., 1902, 1464 and 1548; 1905, 853), and the ghitcns of 
wheat and other cereals, are introduced in a powdered 
condition into hot aqueous solutions of basic and acid 
dyestuffs. The “ z^o-” and " giutino-colorines ” thus 
produced are collected and dried. Textile tissues and 
other materials are coloured Mith them either by fixing 
them upon the latter as pigments by means of suitable 
“^-Kgltitinants,” or by dissolving them in volatile solvcuib, 
such as alcohol, acetic acid, “formaldehyde,” aniline, &c., 
and thus applying them, the colour-lakes becoming fixed 
i^on the tissues, &c., when the solvents are volatilised. 
They resist, it is stated, washing and soaping. Maizine 
may be oheinically modified by dissolving it in a dilute 
solution of caustic soda, and [irecipitating it from this 
solution with a mineral aci<i. The product, “ inaizine S,” 
is employed in the same maimer as ordinary maizine, 
but it gives colour-lakes which are soluble in alkalis and 
alkaline salts, such as borax. - E. B. 

Dyeing threads or fabrics containing acetdntcd cellulose ; 

Process for . Act.-Ges. f. Anilintabr. Fr. Pat. 

362,721, Jan. 26. 19(K1. 

Althouou acetylcelluloses can only be dyed very feeble 
shades by aqueous solutions of dyestuffs, it is found that, 
bv addition of another solvent, such as acetone or an 
aioohol, to the dye- bath, any depth of shade can be 
produced. For example, 1 part of Naphthol Yellow S 
is dissolved in 59 parts of water and 50 parts of alcohol, 
and the threads containix^ aoetyloellulose are dyed by 
immersion for one hour at f(f C.— T. F. B. 

Papett tissues^ Ac. ; Machine for printing and embosstng 
C. H. Joanson. Fr. Pat. 360,975, Dec. 27, 1905. 

PaFSii, tissues, ^o., are printed in designs in several 
ooloursy and embossed by meftos of a oombined printing 



and embossing machine. The printing “ colours,” 
inks, are conveyed from receptacles, 1 (see figure), 1 
trains of rollers, 2, 2’, to rollers, 3, bearing portions 
the designs to be printed. Each of the latter rolle 
transfers its colour to a smooth roller, 4, which in tii: 
supplies the printing roller, 5, hearing the comple 
design, with colour. The tissue, &,e., to be printed 
passed between this roller and a sujiporting roller. 
After being printed, it is embossed by the cylindei 
7 and 8. Modifications of the ajiparatus arc described I 
moans of which the tissues, &.e., may be simultaneous 
printofl and embossed, or may be printed, embossed, ar 
again printed. The tissues, &c., may l)e coloured 1 
inoaus of an embossing cylinder, a train of three cylimle 
being in this case employed, ami “colour ” being supplii 
to one of them. E. B. 

Tapestry, <f;C. ; Colour distributor for the manufactu 

of . G. F. Steiner. Fr. Pat. 362,397, Jan. 1 

1906. 

This distributor consists of a vessel divided into a numb 
of compartments to hold the various colours. Each 
these compartments oommunicates with all the delivei 
tubes which lead the colour to the orifices, where it com 
in contact with the material to be pnnteil. The coloi 
holders are separated from the delivery tubes by raeai 
of a perforated plate, the perforations in which are i 
arranged that the desired colours are allowed to n 
into special tubes according to the design to bo printed. 

—A. B. 8. 

Formaldehyde - hydroaulphites ; Production of — 
Badische Anilin und Soda Fabrik. Fr. Pat. 362,44 
Jan. 10, 1906. Under Int. Conv., Dec. 4, 1906. 

8ek Eng. Pat. 81 of 1906 ; this J., 1900, 260.~-T. F. B. 

Formaldehyde ~ sidphoxylalea and formaldehyde • hydr 
sulphites {Discharging agents ^ ; Production of alko 

. J. Rohner. Fr. Pat. 362,406, Jon. 13, 1900. 

This process depends on the reduction of formaldehyd 
8(^i\im bisulphite by means of zinc dust or other fine! 
divided metal in pi'ettonco of oxalic acid. The reactio 
takes place thus ; — 

CHjU.NaHSOg H-Zn-f (COOH)-- 
(COO)gZn 4- HgO + CHjO.NaHgO,. 

The insoluble oxalate of zinc is filtered off from the solutio 
of formaldehyde-sodium sulphoxyUio, and the latter i 
evaporatfxl in vacuo. 250 parts of sodium bisulphit 
(25 per cent, of sulphur dioxide) are mixed with 110 part 
of formaldehyde (29 per cent.) ; a considerable rise ( 
temperature occurs, and combination takes ^aoe betwee 
the two substances. 1 10 parts of fine powder are addei 
to this solution, and the whole heated to boiUng j 12 
parts of orystalUsed oxalic acid are then add^ wit 
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oonstftnt stirriiigy a Uttie at a time. The beiling ia oon- 
Unued until the solution is neutral, when the xlno oxalate 
is filtered otf, and the solution evaporated in vacito to a 
syrup which orystafiises on cooling. A similar process 
can w employe to obtain a solution of pure hydro- 
sulphite 

2.NaH80g 4- Zn + (COOH). « 

(COO)aZn +2H80 -f NaaSgOg. 

Sodium bisulphite is mixed with zinc dust and oxalic 
• acid in aqueous solution ; on cooling and stirring until the 
oxalic acid has disappeared, one obtains, after separation 
of the zinc oxalate, a solution of pure hydrosulphite. 
By adding the necessary amount of formaldehyde and 
evaporating, the “ furmaldehyde-hydrusulphite com- 
pound ” is obtained. —A. B S. 

TexMlea ; RtniUring impermf-ahle. J. Cottin and 

D. Four. Fr. Pat. 360,946, March 20, 1906. 
Tsxtilb materialB, composed of wool and silk, arc rendered 
impermeablo to water, by treatment, after dyeing, with 
aluminium salts, rosin, paraffin wax, and india-rubber. 
In dyeing, e.g., with Naphthylamiue Black, alum and 
sodium sulphate are employed as “ assistants,*' the dyed 
materials, after wringing or squeezing, and “ hydro- 
extracting.’* being immersed in a bath of soiluim sulpho- 
ricinoleate (Turkey -red oil, 1 per cent.), acidulated with 
acetic acid (0*26 per cent.), and being thereupon dried. 
After being steejied for an hour, at a temperature of 
5° C., ill a bath of aluminium sulphate (3 per cent.) and 
** alumina ” (3 per cent.), and again dried, they are 
immersed in succession in solutions (in solvent naphtha) 
of rosin (0-05 per cent), paraffin wax (1 jier cent.), and 
india-rubber (1 per cent.) resjiectively, being dried after 
eai'h immersion.— E. B. 

VI.—COLOURING WOOD, PAPER, 
lEATHER, &o. 

{CorUinui'd from p<ige 636.) 

English Patent. 

Dyeing hides and skins ; Apparatus for . B- 

Martinet and A. Dulao, (Jrenoble, France. Eng. Pat. 
299H, Feb. 7, 1906. 

Sbr Fr. Pat. 362,095 of 1905 ; this J., 1905, 921.— T. F. B. 

VIL—ACIDS, ALKALIS, AND SALTS, AND 
NON-MBTALLIC ELEMENTS. 


pyrites. If the Glover acid contain any remolniiig 
nitrogen oompounds, its selenium is entity proem 
as dioxide ; but when it is oompletdiy denitrated. some, 
if not all, of the eelenium exists in a form which the author 
provisionally terms combined ’* selenium, and this 
IS readily reduced to red selenium or oxidised to 
dioxide. In the Gay-Lussac acid, any selenium present 
is there as dioxide. 

In the chambers, selenium exists in the immediate 
vicinity of the entrance, but at a little distance from it 
and throughout the rest of the chambers the gases oontaia 
only the dioxide, as does the acid formed. With a divided 
entry- pipe which delivered gases to the chamb^ at 
various points along their whole length, the author 
found selenium at every point of entry, and the acid 
contained “ combined ** selenium, which' was afterwards 
partly precipitated, partly converted into dioxide. 

In the concentration of the chamber acid, selenium is 
difficult to get rid of. Beducing substances, like charcoal, 
convert it into the red foim, but it does not readily 
subside, and as ooneontration proceeds, it dissolves agaiii 
in the acid os the green compound, SeSOj. This, as 
the temperature rises, becomes oxidised to dioxide at 
the expense of some of the acid. The concentrated 
a(“id thus contains praotioally as much selenium as the 
chamber acid from which it was made. The oonoen- 
trated iir-id hegiiis to dissolve selenium, forming the 
green solution at 65'’ and complete solution occurs 
below 149'“’ O., nt which tcnifierature there is already 
considerable evolution of sulphur dioxide, and hence 
formation of selenium dioxid*. This evolution is very 
rafiid at 2U>*' and at 260'"— 280® C. the oxidation 
of the si6enium is complete. Where the distillates are 
collected during concentration, the middle portions only 
contain selenium ; neither at a low temperature, when 
the acid has not dissolved the selenium, nor at a high 
temperature, when the selenium is completely oxidised, 
does any pass over, but at intermediate temperatures, 
while the green solution exists, some volatile selenium 
compound is formed, and distils over. 

The author considers that these phenomena all point 
to the existence of a selenium compound intermediate 
between the element and the dioxide — possibly SeO or a 
derivative of it, which is readily reduced to selenium, or 
further oxidised. The green solution he looks on as 
poBBiblv a compound of this witii sulphur dioxide (Se0,S02) 
or of both with sulphur trioxido (SeO.SOg.HOa), or at 
least as convertible into such a compound by intra- 
molecular change. The solution of selenium in con- 
centrated sulphuric acid, the precipitation of selenium 
from the solution by dilution, and the formation of 
selenium dioxide at a high temperature, are represented 
by the equations ; — 


(Continued from page 638.) 

Sdenium ; Behaviour of — — in the sulnhuric acid 
manufacture. S. Littmann. Z. angew. Chem,, 1900, 
19, 1039—1044; 1081—1089. 

The mode of occurrence of selenium in the chamber 
process is not what would bo exiiected from our present 
knowledge of its behaviour, which may he summed up 
as follows : — Selenium exists as red selenium, the form 
in which it is precipitated from acid which contains it ; 
as grey or metallic selenium, into which the red form is 
converted by rise of temperature, and which is more 
stable and less chemically active than the red form ; and 
as ooUodial selenium. It is not oxidised by nitric acid 
to a higher state of oxidation than the dioxide (selenious 
acid), and this is reducible by sulphur dioxide or sulphurous 
acid to selenium again. Selenium dissolves in strong 
sulphuric acid to a green solution. 

No selenium is deposited in the dust-ohambers between 
the bumer-fiues and the Glover towers ; the gases in the 
dust-ohambers contain no selenium dioxide, nor do those 
in the Glover towers, though the Glover acid shows both 
selenium and the dioxide. The amount oontained as 
dioxide, and that deposited as seleniam from the ted add, 
do not together melte np> however, . more than about 
per oent of the totu Wle&ltim eontateted in the 


=2H„804-f8o. 

2HO2, 

The compound, SeSG;,. may act as SeO.S02. Either SeO 
itself or possibly this compound of it is volatUe, and it 
is in this form that selenium is carried with the fine- 
gases right through into the chambers, 

The ready oxidation of this compound, and its easy 
reduction to s(4caium, suggest as a means of reducing 
the amount of selenium in me chamber acid when worldng 
with seleniferous pyrites, to carry on the process with 
as little excess of nitrogen-oompounds as possible. 
author has found that by his method of dividing the 
gases for entry into the chambers, this condition is 
fulfilled, and he has succeeded in lessening considerably 
the content of selenium dioxide in the acid, and inoreasi^ 
correspondingly the amount of selenium precipitated In m 
mud ; wherelt is possible to filter the acid from snipped 
selenium, an acid containing still loss selenium is obtained. 
From chamber acid or stronger acids it is not praotioable 
to remove dissolved selenium completely; but, firom 
weaker acids it can be removed, most readily by precipi- 
tation by means of hydrogen sulphide or l^nm 
so^bide. 

For the production of selenium from the Qlovtr* or 
ohamhtfaud. the mud is tmted with e o n e w Hgi ied 
•ulphurlf Mid Mid g qtMotilr of lodlom oHmIo mm 


So-h2803-^SoS05.S< 
8eS0a + H2SG4.lf20 
HoSOa-BOa^SeOa + l 


694 


[July 81, IWM, 


Ol. VII.— AOIPS, AI.KAU8, & SALTS. & NON-METALLIO ELEMENTS. 


fiponding to the amount of selenium. The mixture, 
diluted not below 86 per cent, of monohydrate, ie well 
stirred, and then steam is blown in till the sn. gr booomes 
1*26, any oxides of nitrogen still remaining oeing expelled 
bv a stream of nir. The solution in liltered, and in the 
nitrate and w'ashings, after addition of hydroehlorie acid 
or common salt, the selenium is prectpitated by n stream 
of purified sul}»hur dioxide as a gelatinous mass, which, 
by warming and pro|)er treatment, can be clotted together 
into a ball. This, after washing with water, and drying 
at 105" (J., gives a 99 per cent, selenium. 

For the analytical detection of selenium, its reduction, 
and nrocipitation as such must Iw relied on ; stannous 
chloride is the most eflieient agent. A red colour m 
the Held, due to nitroso sulphur compounds of iron, 
may sometimes suggest selenium, but this is destroyed 
on reduction, anti gives, of course, no real precipitate of 
selenium. The quantitative determination of r.olcnitiiu 
in sulphuric acids is (’arriecl out by the author as follows . 
The substance is refauitedly treat-ed in the water-bath 
with strong nitrie atud, and evaporated down. Nitrogen 
oxides are removed by a stream of air passed first tlirtuigh 
the strong and then through the diluted solutmii ; the 
solution is then treated with N/19 permanganate, and 
the excess of this titrated hy oxalic acid. 'I’he amount of 
permanganate used is a measure of the selenium which 
nas been oxidised from sclenioiis acid to selenic acid. 

.1. T. 1). 


Chamber 'proc(8,<i ; Practical, detaih^ of the — . S. 

Littmami. Z, angew. Chein., 1900, 19, 1177- -1188. 

Inr a set of three chambers, one IlO rn., and the others 
each 30 m. long, the usual method of working was to send 
the gases from the Glover tower into the large and one 
of the small chambers, the united gases from the farther 
ends of these chambers passing through the third chambor. 
The large chamber having to be thrown out for repairs, 
the author used the opportunity to carry out some large- 
scale experiments. In the tlrst small chamber were 
arranged, in vertical lines along a vertical plane parallel 
to the length of the chamber, and ‘2 m. from its centre, 
a number of cups, and over a fieriod of some weeks’ working 
the acid condensed in these was examined at intervals 
(quantity, concentration, nitrous contents, selenium, 
iron, &c.). Three ciiris were placed above one another 
(1 m. from door, mio-height, 1 rn. from roof) at each of 
four points in the chamber’s length (4 m. from front wall, 
mid -length, 4 m. from back wall, 1 m. from back wall). 
Each cup was protected by a leaden lid above it from 
any drip of acid from above. Tliree sets of observations 
were made. In the first, the three chambers were working 
as usual. In the second, the large chamber was thrown 
out, and the smaller chamber was therefore working under 
forced conditions. In the third, the same conditions 
held, but the Glover gases, instead of entering the chamber 
by a single pij.»e in the end wall, were introduced at the 
top of the chamber by six openings distributed along 
its whole length. The detailed results are shown 
in a diagram in the paper, but the most important con- 
olufiions may be summarised as follows : — 

Productiifity of the. chamber, —In expt. 1, 4’52 ; exiit. 2, 
6*66 ; expt. 3, 7’48 kilos, of 50 i>er cent, acid per cb. m. 
par 24 hours. NilTe-cuummpiion, 1, 0*58 ; 2, 0*59 ; 

3, 0*48 i>er cent. 

It thus ap|>ears (comparing 2 and 3) that the alteration 
in the method of introducing the gases increased the rate 
of working of the chamber by 14 per cent,, and at the 
game time reduced the uitrc-consuniption. Moreover, 
the floor-acid in expt. 3 was inucli less seleniferous (see 
l^n^eding abstract), and the gases leaving the Anal 
ohamber were colourless, while in both of the other 
experiments they were red. The examination of the acid 
in the cups showed that while in expts. 1 and 2, the 
production of aoid was more considerable in the lower 
than the upper part of the chamber, in expt. 3 it was 
almost unitonu throughout the height. The acid in 
expts. 1 and 2 contained in all parts more nitrous com* 
pounds than that in expt. 3 ; but while their proportion 
Toee steadily and considerably in expts. 1 and § from 
front to baM of the ohainber» it rarlea very inueh lees in 
espti 8. Thi wxpttkK trorhlns ol the ohamber in the 


third experiment is attributed by the author to thi 
greater uniformity of the conditions which adses fron 
the much more thorough and complete mixture of th< 
gases. The tendency of the nitaK>u8 gases is to rise, anc 
in the ordinary method a certain amount of separatioi 
does occur, bo that the aoid is made chiefly in regiom 
where there is a relative excess of nitrous gases, and con- 
sequent! v removes in solution an undue proportion oi 
these, while there are other regions in which tlie reactior 
cannot proceed because of the insufficiency of nitrous 
compounds. In hie opinion nitrosulphuric aoid represeutf 
a stable and highly oxidised form of combination ol 
nitrogen, which m a properly working chamber should not 
V>o formed at all ; the work of oxygen transference should, 
be thinks, be effected by the formation and hydrolytic 
transformation of “ nitrosisiil phonic acid ” : — 

NO -f SO« -f- O + HgO - OH.NO.H 8 O 3 

OH.NO.H8O3 + - H2804.a^H20 + NO. 

— J. T. D. 

Glover tower process ; Theory of the , and possibility 

of producing sulphuric acid in towers. M. Neumann. 
Ohem.-Zeit., 1906, 80. 598. 

Tub reaction in the Glover tower and that in the chamber 
are identical as far as tlie formation of nitrosylsulphuric 
acid is concerned — 

(1) 2S02 + 2NO-f3() + H2()-2806NH ; 

but whereas in the chamber this reacts with water alone — 

(2) 2SO3NH + H2O-2H28O4-I-N2O3; 

in the Glover tower it reacts with water and sulphur 
dioxide — 

(3) 2S03NH4-S()2 + 2H20- 3H28O4 + 2NO ; 

and thus three molecules of sulphuric acid are formed 
through the action of the same quantity of nitric oxide 
which in the ohamber forms only two. The author 
regards each of the reactions (1) and (3) as consisting of 
two stages— - 

a. 2N0 + 0 = N2()3-l-n cal. 

/3. 28O2 + N.^03 + O2 + HgO - 2S()6NH + 2x cal. 
y. 2803NH + H20-2H2804-f N 2 O 3 + 2 V < hI. 

A. N2()3+80o-fH20-H28()4-f 2N04-.r + y- a cal. 

Thus + or (1), evolve 2 j + w. and y + ^, or (3), evolve 
71 calories ; where .f + y-^54 is the beat of com- 
bination SOj, G, HgO, and 7<-20*l is that of 2NO, O. 
As the denitration in the lower parts of the tower implies 
the endothermic reduction of 1 mol. of nitrogen trioxide 
to 2 rnols. of nitric, oxide, with absorption of n calories, 
which are evolved again in the upper parts, the author 
Huggt'sts n series of towers, the upjier parts of which are 
cooled, and the lower parts heated, the apparatus being 
HO arranged that as the ratio of oxygen to Hiiljihur dioxide 
increascN, and consequently the * tendency against the 
reduction of nitrogen trioxide to nitrii! oxide, the gases 
fihall be heaterl to a (Correspondingly higher temperature 
t-q favour the endothermii* reaction. The figure Bhows 
diagram matically his proposal. 



G', G", G'", are three towers ; the gases from Q', 
enter G", only after passage through the heater, V', and 
those from G ', reach G'", after passage through 
These heaters are contained in the flue from the pyrites 
burners, and are heated by the burner gases, whion are 
themselves cooled so that the gases entering O', O'*', 
and may have temperatures of about 100^ ISC'*, and 
^ advantage of axMgement 
of tile h*alii« is thht one become deSeSTe no 

leakage to the onteido can ooonr.W. 
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; CorroMon of — liy 9vlfhvirio acid. L. 
QUenzMMen. Comptes rend., 1900, 14 ®, 1341—134S 
(See alio this J., 1900, 24 and 314.) 

OoMMiEOiAL platinum in more readily attacked than the 
nre metol. Pure platinum, in absence of oxygen, is 
ardlv affected by strong sulphuric acid even at *450"" 0., 
but presence of oxygen causes the attack to be very 
sensible, some absorption of oxygen at the same time 
occurring. If the acid should contain anhydride, it will 
attack platinum even in thp absence of oxygen, the 
onliydride becoming reduced, and thus furnishing oxygen. 
The author refers to the work of Dittmar (J. Chem. Hoc., 
1869, 7, 446) on a similar subject.— J, T. 1). 

Nitric acid and nitratus ; Direct KynthcHiH of , from 

their elenmUs. at the ordinary tern perature. M. Berthehit. 
Cloraptes rend., 1906, 142, 1 367 -1379. 

Tmk author has examined the effect of the sihuit discliarge 
of the induction coil on mixtures of nitrogen and oxygen 
in presence of water or of alkali hydroxide, using both a 
stream of gas passing through the apparatus, and also a 
fixed contained volume. The primary current was 
12 amperes at 6 volts, and the poles of the coil were 20mni. 
apart. The coil was used both with and without a con- 
denser. It was found tliat the high tension of the coil 
was necessary (no effect was produced by i.onnecting the 
apparatus directly with the publii' alternating supply at 
100 volts), but that the condenser was practically 
without influence. In the circulation ex|>erimentH, 
0*0192 grin, of nitric acid |x'r hour was produced from 
half a litre of air, or about 14 fier cent, of the total amount 
iHissiblo. No effect was produced by substituting alkali 
liydroxide for water in tin* apparatus. Neitlior ammonia 
nor nitrous acid was produci'd. In the constant volume 
exiHinments, whether tin* gases were mixed in the pro- 
portions Ng : O5, or there was excess of nitrogen, reaction 
occurred to Ijie (practu-ally) cmnplete disapfiearancc of 
oxygon ; and here, also, no otluT remdion than the direct 
formation of nitric acid took place. In these exjHiritnenis. 
rneasuroments of pressure and tune showed an aiaioleration 
of the reaction after the beginning, followed by a gradual 
retardation as the pressure (and hence the loncentrn lions 
of the reacting gases) diiriinislicd, so that the theoretical 
completion of the reaction would cs-cur only o;fter iiiiinite 
time. It/ is to be remembered that the reactions here 
concerned — 

Ng -fOs + H2O + 2HNO3 dilute ; 
or, 

Ng + O^ + IlgO gas-=2ilN(J3 gas; 

arc exothermic, and differ in this from the formation in 
the arc of nitric oxide or nitrogc*n jieroxide from their 
elements — .T. T, I). 

Jiarinm sulphate and Uarimn chromate : Equilibrium in 

the reactions hetueen jntfasfiitun chromate and . M. 

Scholt/. and U. Abegg. Z. Elektrochem., 1906, 12. 
425—428. 

At ordinary tern }KTatu res the reaction bidwecn barium 
sulphate and potassium chromate is only complete after 
a number of days, but if the solutions are maintained 
near 100° C., the time necessary to attain eipiilibrium 
is considerably curtailed. It ap]jears that barium 
chromato is formed more quickly than barium sulphate, 
but that the sulphate in solution subscifiicntly reacts 
with the precipitate, causing rc-solution of the chro- 
mate. By working with varying proportions of sulphate 
and chromate it is found that in the presence of con- 
siderable excess of chromate, the barium sulphate becomes 
much less soluble, indicating the formation of a solid 
solution in which barium sulphate exists in a very 
dilute state. Similarly with large excess of sulphate the 
barium chromate becomes loss soluble. The equilibrium 
in the reaction between barium carbonate and potassium 
chromate is much more quickly attained, at 100® C. only 
reauiring some 12 hours. In this case barium carbonate 
is londM most rapidly^ hht is subeequeotly slowly re- 
dissoWed; since, nowerer, the ratio ol ohiomate to 
oarhMiate tstUs with the relatire quantities oi the 


potassium oarbonate and potassium chromato takan» a 
solid solution is also formed with this precipitate. 

S. H* 

Potassium ferrocyanide ; A edion of light on — G. W. A. 

Foster. Chem. Soc. Proo., 1906, 22 , 136. 

When a neutral or alkaline solution of potassium ferro* 
cyanide is exposed to light, ferric hydroxide is slowly 
precipitaitnl ; in presence of alkali sulphide, ferrous 
sulphide is thrown down. 

No prei’ipitation takes place if the solutions are protected 
from light ; the action is therefore entirely pbotocihemioal. 
PotaHHium ferrocyanide is, in solution, dissociated in the 
iiHual manner into iiotassium ions and the complex 
“lerroc^yan" ions lFe(CN)3""l: this is in absence of 
light. On exposure to light, the complex ion is dis- 
Moi iated into iron ions and cyan ions, and on removing the 
soiinte of light the com}ilcx ferriV'yaii ion is regenerated. 
Thus no jirccipitiiiion of iron can take place in absence 
of light. 

The relations Fe : {(^N) were always below the theoretical 
1 : 6. and this was found to be due to the oxidation of 
cyanide under the influence of light to oyanate and 
polymerides. In presence of alkali sulphide the cyanide 
is nimost entirely (’onverted into thio-cyano-compounds. 

The source of light used was a mercury vapour lamp 
of quartz. It was water-cooled, and, using a direct 
current of 5—6 amperes at 240—256 volts, gave a very 
intense light, rii'h in ultra-violet radiation. 

EerrO'Cyanogvn compounds ; Jteduction of blue 

M. Kohn. Z. anorg. C^hein., 1906, 49 . 443 — 444. 
Prussian blue and Turnbiiirs blue are readily reduced 
by sodium bisuljihito in presence of stannous chloride, 
provided the bisulnhite be in considerable excess. 
Stannous chloride solution is added to excess of a con- 
centrated solution of sodium bisulphite acidulated with 
a small quantity of dilute aiihihuric acid. The mixture 
acquires an intense yellow colour, which disappears on 
Htending. If freshly-precipitated Prussian blue or Tum- 
buU’s blue be introduced into this mixture, reduction takes 
jilace in the cold, and the colourless mixture can be kept 
for several hours in open test-tubes, without the blue 
colour returning. The blue compounds are regenerated 
immediately on addition of an oxidising agent, such as 
bromine water. The author considers that the reduction 
is effected by hyposulpluirous (hydrosulphurous) acid 
formed according to the euuiition : 2NaHiS03 4-finClo + 
2 H0i -*=^ SnCl4 -f-Naj|iS204 ■+■ 2H2O, and the fact that the Wue 
eompuunds mentianed are readily reduced by sodium 
hyiKisulphite is in agreement with this view. It bos 
l>een pointed out frequently that hydrogen sulphide is 
formed by the action of stannous chloride on su^hurous 
soid, but this is ouly in presence of excess of otanuous 
chloride, whereas the reducing action described above is 
in presence of excess of sulphurous acid. — A. R. 

Lead oxychloride. R. Ruer. Z. anorg. Chem., 1906, 
49 . 365—383. 

The author constructed the melting-point ourre of mix- 
tures of load oxide and lead chloride in order to determine 
what compounds are formed when these two substanoes 
are fustnl together. It was found that throe compounds 
(PhClg, PbO), (PbC^lg, 2PbO), and (Pba.,4PbO), are formed 
111 this way. The compound, PbCJlj.PbO, which Occurs 
naturally as matlockite, forms long, thin, oolouvless 
needles, yielding a nearly white powder ; it decomposes 
at 524” C. into a mixture of the compound, PbCl2,2PbO, 
with about 36 per cent, of lead oxide, which fuses com- 
pletely at 615° C. The compound, Pb(^,2PbO, which 
occurs naturally as mendipite, melts without decomposition 
at 693° C. It forms long, glistening needles, which yield 
a nearly white powder. The compound, PbC3|i,4PbO* 
melts at 711° C. It forms glistening lamellar orystal^ 
and yields a powder of on intense yellow colour. — A* 8. 

Bismuth peroxides^ IJJ. Oxidation of bismuth compounds 
by meani of potassium persvlpfwU in alhatine suspension, 
and tU so-called ** anhydrous hismuik tttroxiue.'* A« 
Outbier and R. ^uenr.. Z. anorg. Choa»., 1906» 4 $, 
4S2**H1®6. 

Tbi authors hare reputed 13eiohler*4 expirisMte tei 
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tho action of potasBium persulphate on alkaline suspen* 
nions of bismuth compounds (this J., 1809. 616), but And 
that no definite compounds ai‘e produced, the reaction 
product consisting of a mixture of varying composition 
containing bismuth peroxides (see also this J., 1006, 203, 
264). The concentration of the alkali has considerable 
influence on the composition of the reaction-product. 
The authors ei-e thus unable to confirm Deiohlers state- 
ment as to the existence of “ anhydrous bismuth 
tetroxide.*’ — A. 8. 

Phosphorus penlasulphids and ammonia ; Reaction 

between Thiophoapliates and thiophosphoric acid a. 

A. 8tock and others. Her., 1900, 89, 1907 — 2008 , 
Phosphoeus jKjntasulpliide dissolves in excess of li(|ueried 
ammonia, forming a yellow coni|>ouud, ammoniuiinmino- 
tluooyrophosphate, : NH).S.P( : NH)(SNH4)2. 

If the solution be allowed to stand for some time, this 
yellow compound unites with another molecule of ammonia, 
and is converted into two colourless salts, one of which, 
triammoniumiminotrithiuphosphato, NH .PfSNH^).^, ci ys- 
tallises out, whilst the other, diammoniumnitnlodi- 
thiophosphaU), N ; P(iSNH4)2, remains in Holution. 
Triammoniumiminotrithio}>hosphat«\ when allowed to 
itaiid in an exsiccator over sulphuric acid, loses ammonia, 
find yields at the ordinary tcm|>erature the corresponding 
iiammonium salt, and at I0(r C., the mono-aiunionium 
ialt. The disodium salt can be obtained by treating 
the triammonium salt with sodium ethylate, fiy shaking 
the triammonium salt with ether, to which 1 }>er cent, of 
water has been added, the imino group is attacked, and 
briammoniumtnthiophosphate, OP{SNH4)3, is oroduced, 
which is more stable than tho imino compound, but de- 
mmposes slowly when its solution is allowed to stand, 
with formation of the corresponding diammonium salt. 
The alkaline-earth salts of trithiophosphoric acid are 
nuluble in water. By boating triammoniumtnthio- 
phosphate in a current of sulphuretted hydro^n, yellow 
monoammoniumdithiometaphosphate, OP8(SNli4), is pro- 
iuoed. Triammoniumiminotritiuophosphate when heated 
n a current of sulphuretted hydrogen, yields the cor- 
responding free iminothiophosphuric acid, NH : P(SH)3, 
which, however, is not very stable. In contact witn 
water it dcooniposes according to the equation : 
(NH)P(8H)3 + SHgO - 0P{SNH4)(0H)2 + 


to isolate thiopyrophosphorio acid, {SH)80P.S.PO(8H)|, 
and even this not in a pure state. The free acids 
are all unstable substances. Other sulphides of 
phosphorus besides phosphorus pentasulphide react in a 
somewhat similar manner with liquefied ammonia.-— A. 8. 

Radium ; Influence of on hydrogen-chlorim and 

oxyhydrogen mixtures. W. P. Jorissen and W. IS. 
Ringer. Ber., 1906, 80, 2093—2098. 

Hyoboobn and chlorine eimoaed to the radiation from 
radium slowly combine to'iorm hydrochloric acid. In 
33 hours 1*13 c.c. of the mixed gases thus combined. 
No effect was produced upon oxyhydrogen mixture. 
The different result obtained by bavis and ^Iwards 
(this J., 1906, 200) arises from their having brought the 
radium compound into actual contact with tho gases. 

— J.Y 1). 

Air ; Conductivity of , when in contact with oxidising 

substances. W. P. Jorissen and W. K, Hingor. • Ber., 
1906, 89. 2090—2093. 

When air is mixed with traces of the vapour of oxidisable 
organic substances — triethylphosphine, pyrogallol, lienzal- 
dohyde, Ac., its electrical conductivity is diminished ; 
probably because, though increased ionisation occurs, 
the ions of the air are loaded by the formation of so- 
called “ molions.” Tho vapour of oxidising phosphorus 
increases tho conductivity, but the addition of jiiiienc, 
for example, to the air which has been previously sub- 
jected to the action of the )>hoHpliorus products, rajiidly 
reduces it again. The authors have investigated the 
limits of pressure at which the o.xidation of phosphorus 
occurs in oxygen, when in contact with mixtures of sul- 
phuric acid and water. While tho limit with concentrated 
sulphuric acid lies between 686 and 638 mm., and with 
water at 600 mm., it lies between 437 and 330 mm.^ with 
76 per cent, acid, and between 504 and 646 mm. with 
60 per cent. acid. — J. T. 1). 

Ammonia as a by product in coke.making ; Use of gypmtm 
for the recovery of . H. Warth. 111., page 686. 

Nitrate of soda statistics. W. Montgomery and Co. 
June 30, 1900. [T.R.] 

The following table gives figures as to the shipments, 
consumption, stocks, and prices from 1904 to 1900: — 


Shipments from South Arnsrioan ports to all parts for tUo tlx months 

ending 80th June Tom 

Ditto ditto for the twelve months ending 80th June ... „ 

tfloat for Europe on 80th June 

Itooks In U.K. ports 

1004. 1008. 1008. 

Uvsrpool. tom 6,800 4,600 6,000 

Xondon. .. 800 i,800 i.ooo 

Out ports 4,400 4,000 4,000 


itooks in Continental ports nn 80tb June 

3omumptl(m in U.£. lor the six months ending 80th June 

„ in Continent „ 

„ in V.K. for the twelve months 

„ in Continent „ 

„ In United States 

„ in other Countries „ .. 

„ in ths World „ „ 

iPlsible supply on 80th June (including the quantity afloat for Europe 

and stocks in U.K. and Continent) 

Price on 80tti June ] 


1904. 

1006. 

1906. 

678,000 

689,000 

704,000 

1,463,000 

1,687,000 

1.638,000 

109,000 

232,000 

278,000 

Ip 



IT* 

11,000 

11,200 

10,000 

21,000 

36,800 

89,000 

78,000 

67,000 

71,000 

749,000 

820,000 

862,000 

111,000 

110,000 

106,000 

1,012,000 

1,081,000 

1,121,000 

286,000 

204,000 

880,000 

82,000 

66,000 

40,000 

1,441,000 

1,610,000 

1,696,000 

231.000 

280,000 

278,000 

9/lOi 

1 

11/- 

lO/lOi 


The monoammoniummottothiophosphate thus produced, 
OSes hydrogen sulphide on heating, and yields ammonium 
oaetaphospliate. iminothiophoaphorio acid combines 
with anhydrous hydrogen chloride to form a white hydro- 
lUoride which, when heated to a high t^^mperature, 
yields among other products, iminothiopyrophosphoric 
sold, (SH)aP( : NH).8.P( ; NH)(SH^. On heating imino- 
bhionhosphorio acid in a vacuum to 360** C., hydrogen 
mlpnide is split off, and thiophoaphorio aioid nitrile, 
tore, is produced. The latter is not decomposed by 
wraW in cold ; on heating to redness it yields phos- 
phorus nitride^ The thiophotworic acids 

sM produced When the ammoiliiun salt is treated with 

uitiydsoiiB hydt^n ohloridei but U wm only lennd poMible 


Enqlimh Patents. 

Nitric acid ; Concentration of dilute . Q. W. Johnson, 

London. From Chem. Fabr. Griesheim-Elektron, 
Frankfort-on-the-Maine, Germany. Eng. Pat 19,986, 
Got 8, 1906. 

See Ft. Pat 368,373 of 1906 ; this J., 1906, 218.— T.F.B. 

Sulphuric acid ; Manufacture of — . R. OsUorius, 
Se^thki Poeeodt Russia, Sng. Pat 88«060| Oet SO* 

Sii Fr. Pet. 860.084 of 1906 1 thU 1 , 1008, 47I— *T.V.8. 
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; Manufactwe of whUe from rock aaU. H, Tee, 

Liverpool. Eng. Pat. 6611, March 29, 1908. 

Thu rook lalt to be purified is supplied to the upper part 
of a cupola furnace, the shaft of which is provufed with 
a succession of narrow arches servinff to support the salt 
while it is being heated and exposed to air and gases of 
combustion. The shaft is narrowed near its base to a 
restricted passage, above which the salt is held up by 
an inwardly projecting part, and descends, as it melts, 
into a chamber below, m whiph provision is made for 
injecting superheated steam, or carbon dioxide or 
monoxide, or air, into the molten mass. In a modified 
form of apparatus, the chamber near the bottom of the 
shaft communicates with a second chamber at its side, 
into which the molten salt flows, and into which air, 
steam, or gases may be injected, as in the first chamber, 
or in whitth the suspended impurities may be allowed I 
to settle bidore discharging. (Reference is made to Eng. 
Pat. 8117 of 190:i; this J., 1904, 749.)-E. S. 

Alkaline pruaMinien ; Manufacture of . Q. E. Davis, 

London. Eng. Pat. 9793, April 20, 1906, 

Thr annjionia distillate obtained from the product 
des<TilKrd in Eng. Pat. 20,600 of 1902 (this J., 1W»3, 
1243), by its treatment in the ammonia still, is used in 
jirecipitating the “ sulphide mud ” therein named from 
galvanisers’ spent pickle, or from other ferrous chloride 
or sulphate solution ; and the “ suli^hide mud ” so obtained 
is applied in producing the “ alkali cream ” which, in the 
said sjiecifioation, is directed to be used to wash gaseous 
mixtures containing hydrocyanic acid or ammonium 
cvauide, with u view to the production of alkali cyanides. 

— E. S. 

TJnitkii States Patiints. 

Anwionia ; Vtocckh of extracting from ganev, | 

K. Rruiick, ‘f)ortmund, Cierinany. U.S. Pat. 824,092, 
June 20, 1900. 

Skr Addition of Nov. 6, 1904, to Fr. Pat. 331,077 of j 
1903; this J,. 1906, 432.- T. F. B. 

Zinc, fiulphidc ; Proccfifi for the manufacture of — • — . 
(1. Hanson, Assignor to E. Marlier, Brussels. U.S. 
Pat. 823,890, April 19, 1900. 

Her Fr. Pat. 338,059 of 1903 ; this J., 1904, 645.— 'P. F, B. 

French Patents. 

Cornier aulphutc cimiaminaled with mlts of iron ; Process 

for the refining of , and for the direct extraction of 

copper from ores. R. tkinodera. Fr. Pat. 302,342, 
Jon. 11, 1900. Under Int. Conv., Feb. 19, 1906. 

The process is based upon the following facts (1) Ferric 
oxide is the weakest base of those commonly occurring 
in the hydrometallurgjcal treatment of cop|)er ores, and 
if, therefore, a neutral solution containing ferric and 
copp(^r sulphates be treated with cupric hydroxide, 
cop^r sulphate is formed, and the ferric sulphate is 
converted into an insoluble basic sulphate, or even into 
ferric oxide. (2) Hydrated ferrous oxide is oxidised by 
atmospheric oxygen to basic ferric sulphate, and if cupric 
hydroxide be present, this basic sulphate at the moment 
of its formation gives up part or the whole of its sulphuric 
acid, with formation of copper sulphate. In carrying 
out the process the solution oontaininff copper and ferric 
sulphates is made to diffuse into a large porous mass 
containing copper oxide, which mass is tlmn exposed 
to the air to etteot the complete conversion of the ferric 
sulphate into an insoluble basic sulphate. The copper 
sulphate is afterwards recovered by Uxiviation. According 
to another claim, roasted copper ore is treated with 
water to convert it into a porous mass containing copper 
oxide, and copper and ferno sulphates, which is exp^d 
to the air, and afterwards lixiviated to recover the copper 
sulphate, the diitinotive feature of .thii modiffoation of 
the ttVooMi being that no lepatate po^ maM ii neeeMary 
ai in thi method drit deieribed.«^A. 


Cataiytie apparatus [Production of wtfrie omdc from 

I amtnoniaj. Noedyke and Marmon Co. Dr. Pat 

I 362,434, Jan. 16, 1906. 

I Sex Eng. Pat. 1204 of 1906; this J., 1906, 636.--T. D B. 

Tin and rJUorine ; Process for preparing eompoundc 
of C. B. Acker. Pr. Pat. 362,671, Jan. 20, 1906. 
See U.S. Pate. 810,454, 810,456, and 810,466 of 1906 ; 
this J., 1900, 180.— T. F. B. 

Vni.-6LASS, POTTERY. AND BNAMBIA 

{Continued from page 638.) 

Boron-ultranuirinc. J. Hoffmann. Z. angew. Chem.. 

1900, 19, 1089—1096. 

The author has revised and extended the work of Knapp 
on this substance. While sodium sulphide and Imrax 
melted together give a yellow or brownish glass, the 
further addition of boric anhydride gives a glass of lighter 
or darker blue tint, according to the proportions ummI. 
A similar glass is obtained from boric anhydride and sodium 
Hulphide, in which case, however, the proportion of boric 
acid must he very considerable. Mixtures used by the 
author are: (1) anhydrous borax 3*0, boric anhydride 1*5, 
sodium sulphide 9‘9 grm. ; or (2) boric anhydride 17, 
sodium sulphide 2 grms. The blue glass cannot be 
obtained if sulphur is substituted for sodium sulphide, 
but the addition to the borax and sodium sulphide glass 
of either phosphoric anhydride or alum gives the Dine 
colour. A solution of sodium triborate saturated with 
hydrogen sulphide, evaporated to dryness, and the 
residue fused, also gives a blue glass. This ** botoa> 
ultramarine ’* is staLle in air, and gives a light^bliie 
powder. It is only slightly soluble in water, giving a 
colourless solution with alkaline reaction. Dilute hydro- 
chloric acid dissolves it readily, and, on warming, the 
solution gives off hydrogen sulphide. The glass appears 
to contain sulphide and sulphate, but no thiosulpnate. 
Specimens prepared in porcelain crucibles contain silica 
and alumina, out these are not essential to the colour, 
nor is moisture nor access of air, for the blue glass is 
obtained equally well by fusing the pure (and anhydrous) 
materials in a platinum crucible in an atmosphere of 
nitrogen. This lowest tomjK^ratiire of reaction is about 
720*" C., but continued exposure to a high temperature 
slowly decolorises the substance. The colour goes more 
rapidly if the heating bo done in a stream of air or oji^geil, 
but even in a hydrogen stream it disappears. This is 
due to loss of sulphur, for three portions of the same 
preparation, heated for successively increasing periods, 
so 08 to be deep blue, Ught blue, and decolorisi^ ocm- 
tained 0*62, 0*13, and 0*00 per cent, of sulphur respectively. 
Boron sulphide and sodium oxide melted together ao 
not give a blue glass, so that in the blue glass the oxygen 
of the boric anhydride can be only partially, if at all, 
displaced by sulphur. The lowest proportion of boric 
anhydride which will give a blue glass corresponds to a 
tri borate, and the best colours are obtained with mixtures 
corresponding to tetraborate. The resemblances between 
boron -ultramarine and ordinary ultramarine are peunted 
out, and the similarity or relationship between boron 
and aluminium insisted on. The author thinks it probable 
that the sulphur in boron -ultramarine, in whatever form 
it may exist, is there neither as elementary sulphur nor 
as sodium sulphide.— J. T D. 

Quartz glass. A. L. Day and E. S. Shepherd. Soienoe, 
1906, 1^, 670 — 672. Science Abstracts, 1906, 9 A, 331. 

To obtain clear quartz glass free from bubbles, the authors 
recommend the following process: — The fragmenta of 
quartz are placed in an cleotrio furnace, the heating 
chamber of which is composed of a thin-walled graphite 
box, and heated rarpidly to about 2000^ €., whereby the 
silica is rapidly volatilised, and the silica vapour dieplaoee 
the air enclosed between the grains of the charge, The 
man U then lunjected to a prenttie of 600 lb. by miiiit 
of oompmoid lir, and thi ii nwmA bo 
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The current in then turned off, and the nressure gradually stagea from a Siemens- Martin furnace, quickly cooled, 
reduced. By this process the authors have succeeded in I and then sawn, and the sections examined, showed that 
preparing blocks of quartx glass, measuring 3 by 6 by ^in., as the temperature rises, and the fluidity of the charge 
almost entirely free from bubbles, and only occasionally increases, the gas- bubbles concentrate towards the centre 
slightly stained with free silicon. The residual bubbles I of the ingot, and then gradually diminish in size and 
aw very small, and not numerous enough to interfere | number towards the exterior.-— J. T. D. 
with the use of the glass ft)r loiises or other optical purposes. | 


—A. S. 

Unitki) Htatks Patbkt. 

Hktei-glass ; AtypanUvfi for drawing — — . .1. W. 

Colburn and E. Washbunj, Franklin, Pa. U.S. Pat. 
H23,6K1, June 19. 1906. 

The apparatus consists of a receptacle containing tnultcn 
glass, means for drawing glass therefrom in sheet form 
in a longitudinal dircctuui, ami two conical rollers re- 
volving in opyiositc directions, each having a portion of 
its surface dipping into the mass of molten glass in the 
receptacle, and a portion engaging the surface of the 
sheet as drawn, whereby these rollers serve not only to 
draw glass from the reci-ptacle, but also to stretidi the 
sheet laterally. A corrugated sheet-metal bait may 
also be yirovided, together with means for lowi^ring it 
intn and withdrawing it from the receptacle. — A. (i. L. 

IX.— BUILDING MATERIALS. CLAYS, 
MORTARS. AND CEMENTS. 

{Continued f rom pagr, 6.39.) 

Wood; Action of bacteria on - B. Malenkovic. 

XXIV., page 717. 

Enumsh Patents. 

^Honc and the like ; Artificial — . W. Ho lime is ter. 
Hamhurg, H. Hundt. f Eifler and A. Winther. Leiyizig, 
Germany. Eng Pat. ir>,6H2, July 29, 19(tr). 

Hre Fr. Pat. 3r)0,663 of 1905 ; this J.. 1906, 32. T. F. B. 

Fire-hricka ; Manufacture of . W. H. (’arr, Whitley 

Bay. and J. Urwin, Tynemouth, Northumberland. 
Eng. Pat. 11,696, June 3, 1906. 

In order to render Ihe bricks lighter, the fireclay used is 
mixed with one-quarter of its weight of oruaheil i-okc or 
coke biecze, laith ingredients being preferably ground 
after mixing, and not seyiarately. — (5. 1^, 

Frknoh Patents. 

Slone ; Process for the manufacture of artificial . 

Internationales Patent und Masi^hinenges. H. Lueders. 
Fr. Pat. 362,418, Jan. 15, 1900. Under Int. f’onv. 
Sept. 22. 1905. 

About 75 kilos, of asliestos and 450 kilos, of slow^-setting 
cement are ground in a roller-mill with about 3^ eb.m 
of water. The ground niHU*rial is mixed with a further 
24—3 cb.m, of water, and is then treated in filter- presses 
Of varying shaiie and size, according to the objects it is 
desired to make. The cakes or slabs from the filter- 
preMca are subjeeted to high pressure (800 kilos, yar e.c.) 
m hydraulic presses, and then allowed to harden in the 
usual manner. — A. 8. 

Wood ; Process for impregnating . A. A. V. Poulsen 

Fr. Put. 362,623. Jan. 23, 1906. i 

See Eng. Pat. 1325 of 1906 ; this J., 1906, 479. --T. F. B. 

AVrafwm. — This J.. 1906, 639. col. 1, line 3 from top. ! 
For Merino read Marino. 

X.-METALLUHGY. 

{Continued from page 642.) j 


Stud ; Phenomena during melting of 

A. Kuhfut. Stahl u. Elsen, 1906, 26, 775 — 777 , 



I Copper-steels. P. Breuil. Comptes rend., 1906, 142 , 
1421—1424. 

; The author lias examined^ steels with O-lO to 0*17 (series 
A) and with 0-28 to 0-41 (series B) yier cent, of carbon. 
ea<h Hi'ries eonfaining 8 mombers with 0. 0-5, 1, 2, 4, 8, 
16. and 32 yier cent, apyiroximately of coyiyier. Analysis 
! showed the eoyiyier to bo uniformly distributed in all save 
; the 32 yier cent, memlier of series B. the uyiyier part of 
; which contained 34-2 at the centre and 21-2 af the surface, 
the lower 74-S at the centre and 24-4 at the surface ; 
the two yiarts were clearly distinguishable 011 the fracture! 
The ingots ny> to 4 yier cent, showed no colour on the 
fracture, hut from 8 yier cent, upwards the red colour 
was marked and increasing. All of the alloys containing 
uyi to 4 per cent, of coyiiier r-ould be hammered or rolled, 
the others not. The hardness, by BrineH's method, 
increased with the < ojiysir. 

Thermars measurements of the transformation yioints 
■ were not very satisfaetory, esyiecially in series A. In 
I that series eoyiper seems to raise Ar, and lower Ar 3 . In 
I B series, Ar ami Ar.^ are both low'cred as the amount of 
I copper rises. The yiomt at 975'^— 980^^ V. noticed in all 
I the steels seems to mean separation of cementite. All, 

I even thc' copyierv part of 32 yier cent. B, were magnetic 
when cold.-- J. T. 1). 

Cooper ; Attempts at refimny - - with silicon or sUicidi a. 

F. Gloger. Metallurgio. 19(K;, 3, 253; Chem.-Zeit.. 

I BtOtl. 80, Heyi , 208. 

The crude metal under exyieriinenl contained 97-25 y>er 
I’ent. of coyiyH’r, with 1*774 yier cent, of oxygen yirescnt 
in combination as protoxide. Silii-on yiroved incapable 
of yiroperly reducing this protoxide, but better results 
attended the use of manganese silicide. containing 19*77 
yier cent, of silieon, snftieient being added to react in the 
! Jiroy^ortion of one mol(‘culc to four of cujirous oxide. 
The refined eopyier is very dense, free from oxide as w^ell 
ns from manganese and silicon, and the loss of metal is 
lx*low 1 yier cent. — chiefly in the slag. An excess of 
I manganese silicide furnishes a manganese -copper alloy, 
but when the mangaiu'se does not exccu'd 1 per cent., 

I its effect ayiyioars to be beneticiul. — C. 8. * 

; Platinum , ('orrosion of — , by sulphuric acid. L. 

; Quennessen. VII.. y>age 696. 

I Tin in the Transvaal. Mining World, June .30, 1906 
; IT.K.I 

The first output of tin in the Transvaal has recently been 
declared. It is little more than a year since the discovery 
of the tin -hearing greisen on the Vlaklaagte farm, about 
tM> miles east of Pretoria. The tin lode m various forms 
has been traced over a considerable area. Within the 
lust six months a 10-sfamp mill and a Krupp ball mill 
have b<-en installed to crush the greisen rock, and also a 
comyilet^ concentrating plant. The details of the output 
are as foliow^s : Five stamps ran 20 days, crushing 486 
tons, giving an outyiut of 4-8 tons jier day. The Krupp 
mill ran 24 days and 20 hours, crushing 201 tons, equivalent 
to an output of 8-1 tons per day. From the 687 tons, 
16-S tons of tin oxide were won, equal to a jdeld of 2*44 
yier cent, pier ton of ore treated, and an extraction of 
97*7 per cent. The cost of production was 45s. per 
ton, inclusive of 6s. for development, and 2«. for 
lenewals. 

Other tin areas are lieing discovered from time to time. 
The most recent discovery has been made on a farm 
belonging to the Transvaal Consolidated Land and 
Explortition Company, in the Buahveld area. Here 
good ore has been found in pookets^ but protpeotiiui so 
far hM not tKown the contianity or pormaiisnojr of the 
deposit. 
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Copper depogU in Ontario, Eaff. and Mining J.. June 30, 
1006. (T.R.] 

A COPPHK deposit has ])©en recently discovered near 
Dean Lake sUtion. on the Canadian Pacific Railway, 
in the township of Thompson, on the Leizert mine. The 
ore occurs at the point of contact between a trap dike, i 
bearing incluHions of granite and quartzite, rounded and 
angular, and clay slate. Both the slate and the trap are j 
impregnated, for a width at present unknown, with 
ohaloopyrite, whi(^h is accompanied by caioite, and carries 
small amounts of silver and gfild. The caleite appears to he 
in suthciont quantity to form a fusible mixture with the 
silicates of alumina and iron, and a smelting tost already 
made demonstrates a fusible mixture. Mining machinery, 
consisting of boilers, air comproHsors. &c., has l>een 
installed ujion the property, an<l development work is 
actively engaged in. The shaft sunk on the Leizert vein 
is now at a depth of 80 ft., and projmrations arc Wing 
motle to drift in various directions. The vein is shown 
lip by cross-cuts and pits, and can be followed for mure 
than 1000 ft. As a self-fluxing oo]nK>r ore the develop- 
ment is looked forward to with muen interest. 



and is provided near the toj) with a series of openings, 3, 
through which blast-noRzh^s, 5, discharge jets oi air, under 
pressure, downwards into the furnace. The diameter of 
I the openings is larger than that of the blaat-nozzlea, 80 
that atmospheric air is drawn m by the Jete of comptaeMKl 
air, and assists in promoting combustion on the hearth 
of the furnaro. — A. S. 


KNai.isH Patents. 

Wdding iron or Mvd ; Method of , wUh each other or j 

with other meUdH, and f.uxea employed for that pvrpo)*e. I 

E. L. Davies and W. (1. Clark, Vessels Nek, Natal. 
Eng. Pat. 1.T811, July 4. 1005. 

The parts to be welded are mised to “ the oxidising 
t/imiperature of iion," that is, about 800 to 1000' (A. and 
are then plunged into a bath heated to the same tem- 
perature, and containing a mixture of silica and calcium 
carbonate in eipial quantities. This flux dissolves the 
iron oxide formed, and the pieces are then withdrawn j 
quickly, and welded m the ordinarv wav. (("ompure Eiig. 
Pat. 17,t>fl0 of 1004; this J.. 1005,' 1300; also Eng. 
Pat. 10.703 of 1800.) -A. (1, b. 

Iron; Refining in a Siemens' Afarhn furnace. H.J.B. 
Delporte. Li^ge. Belgium. Eng. Pat. 404, »Jan. 8, 1000. 
Under Int. Conv., Jan. 0, 1005. 

See Fr. Pat. 350,750 of 1905 ; this J., 1005, 804.---T. F. B. 

Tinned plate.fi ; fletinning of . K. (Joldschmidt and 

J. Weber, Essen on the Ruhr, Uermany. Eng. Pats. 
12,808 and 12,8()0, June 21, 1005. 

Hkb Fr. Pat. 350,228 of 1005 ; this J., 1905, 1311.— T. F. B. 

Slag ; Proces/i fur dissolving solid fiuxes in fluid . 

F. C. W. Timm. Hamburg, (lermanv. Eng. Pat. 
16,375, July 20. 1005. 

See Fr. Pat. 360.252 of 1905 ; this J., 1905, 1308.— T. F. B 

Ores and metals ; Process and apparatvM for concen- 
trating or sefMirating — — . F. Windhaiisen, Berlin. 
Eng. Pat. 17,250. Aug. 25. 1005. 

See Fr. Pat. 357,120 of 1005 ; this J., 1000, 27.— T. F. B. 

Furnaces for separating ineUUs. M. Leitch. Brooklyn. 
N.Y., U.S.A. Eng. Pat. 17,051, Aug. 31. 1905. 

Sub U.S. Pat. 8(Ml,222of 1905; this J.. 1005. 1070.— T. F. B 

Furnaces ; Impts. relating to . J. L. BaW* and 

A. L. Louvrier, Honfleur, France. Eng. Pal. 20.070, 
Dec. 14, 1905. Under Int. Conv., Dec. 14, 1004. 

The furnace is intended for the extraction of zinc and 
lead from their ores by volatilisation. It consists of a 
scaphoid cavity, in the base of which is a slot through 
which the slag falls into the ash-pit below. An upward 
draught is maintained m the furnace by a blast or by 
suction, or by both, and the slot is cooled by circulation 
of air or water, in order to prevent its deformation.— A. S. 

Ujtited States Patents. 

Furimt; Mdkdlurgiod . B. C. Lauth, Pitteburg, 

Pt. t;.B. F»t. 82S,057, June IS, 1906. 

Xn imI «l Oe iuznaoe, i, hee tke fhape dwwB In tile 


Roasting furnace [for orc-s]. A. W. Chase, New York. 
U.S. Pat. 823,303. June 12, 1006. 

Tkh furnace consists of a casing in which several U-sbaped 
troughs are disposed one above the other, each of them 
being provided with a spiral conveyor mounted on a 
hollow shaft, which is <iooled internally with water. The 
conveyor-shafts are supported on bearings outside the 
furnace, and pass through circular openings in the furnace 
walls, those openings being closed by removable slotted 
plates whieh tit around the shafts. The furnace can b« 
I used as a muftle furnace or reverlieratory fumacic; in the 
former case the roasting-troughs are protected from the 
direct action of the tire by removable shelves, one situated 
lielow, and the other above the series of troughs. Meam 
are provided for carrying the furnace gases around the 
troughs, and for sujiplying air to the roasting ore. Above 
the troughs, and resting on the cover of the turnaoe, then 
are placed a feed-hopper and conveyor, which also serve* 
as a preliminary drier for the ore ; the latter is her« 
ex)>OHed to the gases escaping from the roasting-troughs, 
I but is protected from the direiit action of the fire. 

-J. F. B. 

Furnace ; Tilting — — J. C. CVomwcll, Assignor to thf 
(Tarrett-Oromwell Engineering Co , Cleveland, Ohio. 
U.S. Pat. 823,669, June 19, 1906. 

In each end of the framework of the furnace are mounted 
two “ eqiialising-beams.” on which two roUers are jout 
nailed. The rollers I>ear on a curved trackway, an<j 
means are provided for tilting the furnace. The rollen 
are mounted on the furnace in such a manner that thej 
ride upon the curved trackway independent of the expan 
sion of the furnace. — A. S, 

Blast furnace. W. Kemp, Assignor to M. P. Freeman 
Tucson, Ariz. U.S. Pat. 824,485, June 26, 1006. 

See Ft. Pat. 358,645 of 1905 ; this J., 1906, 270.— T. F. B 

Metals [gold and aii/wr] ; Proceaa of exlraeting /row 

their ores. C. K. Arnold, Philadelphia, Pa. U.S. Pat 
823,576, June 19, 1906. 

The ground ore is mixed to a pulp with cyanide solution 
and air is drawn first through a heater, iind through i 
generator of halogen gas," and then through the pidp ii 
Mufiiuient amount to thoroughly agitate it. The movemeni 
of the air is effected by maintaining a partial vacuum ii 
the space above the ore-pulp, the gases, &o., from suet 
space being delivered first to a “ regenerating solution ’ 
('‘caustic solution "), and then to “an oxhaust-pump o 
hydraulic type." — A. f?. 

Zirtc odious ; Prouss of manufamring . Pi aAc 
A. Oiihn, Berlin. V.i Pat. JtUM ^ 

Ssi Ir. Pat. ef 1006 ; tUe ii, im, P. B 
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Erbkoh Patints. 

td : Production of . F. Aiidre. Fr. Pat. 362,371, 

Jan. 12, 1900. 

tniBARY iron or inferior steel is raised to a clear red 
at in a noiuffle fumaoe or in closed crucibles, while sur- 
iinded with a mixture of potassium ferrocyanide, 300 
rts ; leather cuttings, 200 ; powdered wood charcoal, 

0 ; colophony, 180 ; sodium carbonate, 20 ; finely 
ted earth, 40 ; potassium nitrate, 25 ; and graphite, 
parts.— J. H. C. 

flf-iVon ; Enrichment of . C. Brisker and G. Roit- 

boeok. Ft. Pat. 302,479, Jan. 17. 1906. 

OK already strongly decarburised is addml to the mass 
molten iron contained in the “ mixer,” whereby strong 
enuoal and calorific reactions are set up which tend to 
prove the quality of the iron. By adding slags rich in | 
osphorus, the iron is rendered suitable for treatment by | 
3 basic process. —J. H. C. 1 

Uimony ores ; Treatment of auriferous . C. Savigny. 

Fr. Pat. 361,346, April 10, 1905. ‘ I 

[K ore is mixed with carbon, and raised to a high tern- | 
rature in a blast furnace, whereby the antimony is i 
latilised, and the gold ia concentrated in the slag. i 

— J. H. 0. j 

Uimony sulphide and orysulphide ; Production of colours | 
tnd of metallic antimony from — — . C. Savigny and ! 
M. Pouxami. Fr. Pat. 361,383, April 16. 1905. XIIIA., ! 
page 703. ' 

eenie and antimony ; Process and furnace for the treat- ! 

ne.nt of pyritous minerals containing . E. Rasse- ; 

3ourbct. Fr. Pat. 362,466, Jan. 10, 1906. I 

s minerals are strongly heated in a sort of muffle ' 
naoe, and the vapours so produced are drawn off by ! 
aspirator into condensing chambers, where they are 
jled by a water-spray. — J. H. (!. 

wlgamation process, applicahle even to refractory ores 
)/ gold and silver. H. J. M. A. Huguet. Fr. Pat. 
162,347, Jan. 11, 1906. 

JB amalgamation is effected m the usual manner, but 
utions containing sulphurous or hypoBulphurous acid 
I added to the ore pulp, in order to prevent oxidation of 
5 mercury. — J. H. (’. 

ly ; Production of . F. Benjamin. Fr. Pat. 

362,416, Jan. 16, 1606. 

the ” finery ” treatment of pig-iron, material contain- 
; phosphoric acid is added, which passes into the slag 
a form soluble in citric acid, and so increases its 
bnurial value. The phosphatio material ma^ be added 
the charge, or lie introduced during the refining process 

— J. H. C. 

ist furnaces ; Jmpts. in . Frodingham Iron and 

Steel Co., Ltd. Fr. Pat. 362,481, Jan. 17, 1906. 

1 Eng, Pat. 26,263 of 1905 ; this J., 1906, 319.- ~T. F. B. 

okcl : Process for treating minerals containing or 

oxidised nickel mattes. The Metals Extraction Cor- 
poration, Ltd. Ft. Pat. 362,075, Jan. 26, 1906. 

B Eng. Pet. 10,869 of 1906 ; this J., 1906, 688— T. F. B. 

M ; Treatment of minerals containing . The 

Itfetals Extraction Corporation, Ltd. Fr. Pat. 362,676, 
Fan. 25, 1906. 

R Eng. Pat. 6265 of 1905 ; this J., 1906, 641.— T. F. B. 

itoBte fUms or flakes ; Process of making — . T. A. 
Cditton. Fr. Pet 802,693f Jan, 25, 1906. Under Xnt. 
3eiiir.» Maroh 80f 1905. 

• UJ.Fat.8aUBeofl«O0) 


XL-^ELBCTRO-OHBMISTKY AED 
ELBOTRO-METALLURQY. 

(Continued from page 644.) 

(A .)— ELECTRO-CHEMISTRY. 

Electrolysis of dilute solutions of acids and alkalis at low 
potentials. Dissolving of platinum at the anode by a 
direct current. G. Senter. Faraday Soc. Trans., July 2, 
1906. [Advance proof.] 

When dilute solutious of sulphuric acid and of sodium 
hydroxide are subjected to electrolysis at a potential 
of 1*4 to 1*55 volts (t.e., below the potential at which 
oxygen is evolved) and a current density of 1-2x10*7 
amperes per sq. cm., an oxidising substance is formed in 
small amount at the anode. This substance is very stable, 
eHj>ecinlly in alkaline solution, and is not destroyed by 
boiling ; it is shown not to bo hydrogen peroxide. The 
r61o which the oxidising agent plays cannot he determined 
until some method is discovered of producing it in greater 
concentration. In the case of dilute acid small amounts 
of platinum are dissolved from the anode, which the author 
oonsidors to l>e due to the solubility of an oxide, formed 
si 4 >erficially upon the electrode.-- R. S. H. 

Nitric acid and nitrates ; Direct synthesis of , from 

their elements at the ordinary temperature. M. Berthelot. 
Vll., page 695. 

Ozone; Use of in q\uiniUative atudysis. P. Jannasch 

and W. Gottschalk. XXIII., page 716. 

Enoush Patents. 

Insulating material; Impts. in [electrical] . The 

British Thoinsoti-Houston Co., I^onduii. From the 
General Electric Co., Sohenectadv, N.Y., U.H.A. Eng. 
Pat. 19,035, Sept. 20, 1906. 

An electrical insulating material, resistant to heat and 
moisture, is prepared bv mixmg a fibrous substance such 
as asbestos with suitable quantities of silica and a metal 
j hydroxide, e.g., calcium hydroxide, moulding the mixture 
I into the desired form, and subsequently treating it with 
steam, under pressure, to produce a hydrous sihoate in the 
interstioes of the fibrous material. — A. S. 

; Ozonisers ; Electrical C. A, .Sablstrom, Ottawa, 

i Canada. Eng. Pat. 12,367, June 14, 1906. Under Int. 

1 Omv., June 21, 1904. 

I See Fr. Pat. 366,411 of 1906 ; this J., 1906, 1178.— T. F. B. 
United States Patent.s. 

Thermo-electric couple. H. E. Heath, Lynn, Mass., 
Assignor to General Electric Co., New York. U.8. 
i Pat. 824,015, Juno 19, 1906. 

I In this thermo-electric couple one member is constructed 
j of a body of cast silicon.-— A. G. L. 

I Electrdusis of water ; Apparatus for the , K. J. 

I Vareille, lAivallois-Porret, France. U.S. Pat. 823,660, 

j June 19, 1906. 

I SEsFr. Pat. 356,662 of 1905 ; this J., 1906, I240.—T.F. B. 

I 

j French Patents. 

! Electrode ; Accumulator . T. A. Edison. Fr. Pat. 

! 362,691, Jan. 25, 1900. Under Int. Conv., March 30, 

I April 28, and Nov. 2, 1905. 

See Eng. Pats. 1925 and 1927 of 1906 ; this J., 1906, 
432.— T. F. B. 

Ozone ; Production of ™. Comp. Fran 9 . de TOEone. 

Fr. Pat 362,801, Jan- 10. 1906. 

The production of oione from air by meant of electric 
ditaharget it timplified, and rendered more eomiomioal 
by foediag one or both of the ooaduotort with an alter* 
aatiag enrrent with the aM of auaUiary oontoieca A 
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Copper depogU in Ontario, Eaff. and Mining J.. June 30, 
1006. (T.R.] 

A COPPHK deposit has ])©en recently discovered near 
Dean Lake sUtion. on the Canadian Pacific Railway, 
in the township of Thompson, on the Leizert mine. The 
ore occurs at the point of contact between a trap dike, i 
bearing incluHions of granite and quartzite, rounded and 
angular, and clay slate. Both the slate and the trap are j 
impregnated, for a width at present unknown, with 
ohaloopyrite, whi(^h is accompanied by caioite, and carries 
small amounts of silver and gfild. The caleite appears to he 
in suthciont quantity to form a fusible mixture with the 
silicates of alumina and iron, and a smelting tost already 
made demonstrates a fusible mixture. Mining machinery, 
consisting of boilers, air comproHsors. &c., has l>een 
installed ujion the property, an<l development work is 
actively engaged in. The shaft sunk on the Leizert vein 
is now at a depth of 80 ft., and projmrations arc Wing 
motle to drift in various directions. The vein is shown 
lip by cross-cuts and pits, and can be followed for mure 
than 1000 ft. As a self-fluxing oo]nK>r ore the develop- 
ment is looked forward to with muen interest. 



and is provided near the toj) with a series of openings, 3, 
through which blast-noRzh^s, 5, discharge jets oi air, under 
pressure, downwards into the furnace. The diameter of 
I the openings is larger than that of the blaat-nozzlea, 80 
that atmospheric air is drawn m by the Jete of comptaeMKl 
air, and assists in promoting combustion on the hearth 
of the furnaro. — A. S. 


KNai.isH Patents. 

Wdding iron or Mvd ; Method of , wUh each other or j 

with other meUdH, and f.uxea employed for that pvrpo)*e. I 

E. L. Davies and W. (1. Clark, Vessels Nek, Natal. 
Eng. Pat. 1.T811, July 4. 1005. 

The parts to be welded are mised to “ the oxidising 
t/imiperature of iion," that is, about 800 to 1000' (A. and 
are then plunged into a bath heated to the same tem- 
perature, and containing a mixture of silica and calcium 
carbonate in eipial quantities. This flux dissolves the 
iron oxide formed, and the pieces are then withdrawn j 
quickly, and welded m the ordinarv wav. (("ompure Eiig. 
Pat. 17,t>fl0 of 1004; this J.. 1005,' 1300; also Eng. 
Pat. 10.703 of 1800.) -A. (1, b. 

Iron; Refining in a Siemens' Afarhn furnace. H.J.B. 
Delporte. Li^ge. Belgium. Eng. Pat. 404, »Jan. 8, 1000. 
Under Int. Conv., Jan. 0, 1005. 

See Fr. Pat. 350,750 of 1905 ; this J., 1005, 804.---T. F. B. 

Tinned plate.fi ; fletinning of . K. (Joldschmidt and 

J. Weber, Essen on the Ruhr, Uermany. Eng. Pats. 
12,808 and 12,8()0, June 21, 1005. 

Hkb Fr. Pat. 350,228 of 1005 ; this J., 1905, 1311.— T. F. B. 

Slag ; Proces/i fur dissolving solid fiuxes in fluid . 

F. C. W. Timm. Hamburg, (lermanv. Eng. Pat. 
16,375, July 20. 1005. 

See Fr. Pat. 360.252 of 1905 ; this J., 1905, 1308.— T. F. B 

Ores and metals ; Process and apparatvM for concen- 
trating or sefMirating — — . F. Windhaiisen, Berlin. 
Eng. Pat. 17,250. Aug. 25. 1005. 

See Fr. Pat. 357,120 of 1005 ; this J., 1000, 27.— T. F. B. 

Furnaces for separating ineUUs. M. Leitch. Brooklyn. 
N.Y., U.S.A. Eng. Pat. 17,051, Aug. 31. 1905. 

Sub U.S. Pat. 8(Ml,222of 1905; this J.. 1005. 1070.— T. F. B 

Furnaces ; Impts. relating to . J. L. BaW* and 

A. L. Louvrier, Honfleur, France. Eng. Pal. 20.070, 
Dec. 14, 1905. Under Int. Conv., Dec. 14, 1004. 

The furnace is intended for the extraction of zinc and 
lead from their ores by volatilisation. It consists of a 
scaphoid cavity, in the base of which is a slot through 
which the slag falls into the ash-pit below. An upward 
draught is maintained m the furnace by a blast or by 
suction, or by both, and the slot is cooled by circulation 
of air or water, in order to prevent its deformation.— A. S. 

Ujtited States Patents. 

Furimt; Mdkdlurgiod . B. C. Lauth, Pitteburg, 

Pt. t;.B. F»t. 82S,057, June IS, 1906. 

Xn imI «l Oe iuznaoe, i, hee tke fhape dwwB In tile 


Roasting furnace [for orc-s]. A. W. Chase, New York. 
U.S. Pat. 823,303. June 12, 1006. 

Tkh furnace consists of a casing in which several U-sbaped 
troughs are disposed one above the other, each of them 
being provided with a spiral conveyor mounted on a 
hollow shaft, which is <iooled internally with water. The 
conveyor-shafts are supported on bearings outside the 
furnace, and pass through circular openings in the furnace 
walls, those openings being closed by removable slotted 
plates whieh tit around the shafts. The furnace can b« 
I used as a muftle furnace or reverlieratory fumacic; in the 
former case the roasting-troughs are protected from the 
direct action of the tire by removable shelves, one situated 
lielow, and the other above the series of troughs. Meam 
are provided for carrying the furnace gases around the 
troughs, and for sujiplying air to the roasting ore. Above 
the troughs, and resting on the cover of the turnaoe, then 
are placed a feed-hopper and conveyor, which also serve* 
as a preliminary drier for the ore ; the latter is her« 
ex)>OHed to the gases escaping from the roasting-troughs, 
I but is protected from the direiit action of the fire. 

-J. F. B. 

Furnace ; Tilting — — J. C. CVomwcll, Assignor to thf 
(Tarrett-Oromwell Engineering Co , Cleveland, Ohio. 
U.S. Pat. 823,669, June 19, 1906. 

In each end of the framework of the furnace are mounted 
two “ eqiialising-beams.” on which two roUers are jout 
nailed. The rollers I>ear on a curved trackway, an<j 
means are provided for tilting the furnace. The rollen 
are mounted on the furnace in such a manner that thej 
ride upon the curved trackway independent of the expan 
sion of the furnace. — A. S, 

Blast furnace. W. Kemp, Assignor to M. P. Freeman 
Tucson, Ariz. U.S. Pat. 824,485, June 26, 1006. 

See Ft. Pat. 358,645 of 1905 ; this J., 1906, 270.— T. F. B 

Metals [gold and aii/wr] ; Proceaa of exlraeting /row 

their ores. C. K. Arnold, Philadelphia, Pa. U.S. Pat 
823,576, June 19, 1906. 

The ground ore is mixed to a pulp with cyanide solution 
and air is drawn first through a heater, iind through i 
generator of halogen gas," and then through the pidp ii 
Mufiiuient amount to thoroughly agitate it. The movemeni 
of the air is effected by maintaining a partial vacuum ii 
the space above the ore-pulp, the gases, &o., from suet 
space being delivered first to a “ regenerating solution ’ 
('‘caustic solution "), and then to “an oxhaust-pump o 
hydraulic type." — A. f?. 

Zirtc odious ; Prouss of manufamring . Pi aAc 
A. Oiihn, Berlin. V.i Pat. JtUM ^ 

Ssi Ir. Pat. ef 1006 ; tUe ii, im, P. B 
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Elf<3Ll8H PaTBNTH. j 

Oleine and aiearine ; Prooe«« and apparatua for extracting | 

from fattv acids, M. Lanza and L, Garana, i 

Turin, Italy. En«. Pat. 4481, Fab. 23, 1908. Under | 
Int. Conv., Feb. 27, 1905. j 

Sbs Fr. Bat. 352,337 of 1905 ; this J., 1905, 933. -T. F. B. j 

Soap ; Manufacture of — L. imd W. H. Bnrley, ! 
Waverton, Chontar. Eng. Pat. 25.425, Oec. 7. 190.5. : 

OblinaeY Moap 1» incorporated with water and gum | 
tragacanth in varying proportions ; claim ih also made , 
for the use of lx>rax m addition to water and gum tr/iga- 
ranth. It i« stated that the bulk, as also the detergent and 
antiseptic properties of the soap are thus in(!i*eased. ; 

— C. A. M. 1 

Unitko Rtatks Patent. 

fats and the like : Apparatus for the recovery of I 

from waste waters. C. Kremer, Berlin. U.S. Pat. 
823,688, June 19. 1906. ; 

See Eng. Pat. 24,030 of 1905 ; this J., 1906, 382. -T. F. B. [ 

French Patent. i 

Uocoa-nwf^ or copra ; Process of preserving . R. ! 

Marot. Fr. Pat. 362,369, Jan. 12, 1906. 

The flesh of the cocoa-nuts or copra is subjectc^d to the ; 
action of a mixture of sulphur dioxide and air, which has ' 
been passed through an apparatus where it is submitted j 
to an electrical disi^iarge. The copra is treated })r()ferably , 
before exportation,— ~W. P. S. j 

German Patent. 

lAquids of different specific gravity, cspeciaUy (til and i 

unier ; Apparatus for the separation of . G. B. ; 

Hibolini and C. Bauliiio. Gor, Pat. 168,083, July 16, ; 

1904 , ; 

The separator coniprisos a iuiml>er of superposed, closed j 
chambers, communicating with one another by ojMuungs in i 
the division walls. The mixture of liquids is supplied 
under pleasure to the two lower chambers by a vertical 
pipe from an elevated reservoir. On the opposite side of 
the separator to the reservoir a vertical tube rises, through 
which the separated water rises to a height somewhat leas 
than that of the supply reservoir, so that a continuous 
flow of the liquid in the lower ohanibers. in a horizontal 
or nearly horizontal direction, is caused. The oil which 
separates, collects in an upper chamber, and is removed 
from time to time. — A. S. 


XlIL— PIGMENTS, PAINTS; RESINS, 
VARNISHES : INDIA-RUBBER. Ete. 

{('imtinncd from pa<j( 64<k) 

{.j.)~. PIGMENTS, J'AINT.S. 

Oolouring tnaUers in molasses, rinasse, <kc. Wichardt. 
IV., page 687. 

Paints and eolonrs in which dry cnrhomle of lead or red 

lead is used ; Regulations for the. vianufacture of . 

Home Otftoe Circular. [T-H.] 

The following draft regulations apply to all factories and 
workahops in whi<?h dry carbonate of lead or red lead, is 
u»6<i in the manufacture of paints and colours, ])rovided 
08 follows : — 

(1) The Regulations shall not apply to factories and 
workshops in which paints and colours are manufactured 
not for sale but solely for uae in the business of the ocmipier ; 
or in which only the manufacture of artists’ colours is 
carried on. 

(2) Regulation 2, and so much of Regulation 3 as 

the employment of a woman in mamdaoturing 
ary lead dilour, shim not apply to t4ie packing in parcels 


or kegs not exceeding 14 lbl%ij weight, unless End until so 
required by notice in writltt|^wm the Chief Inepeotor of 
Factories. 

(3) Regulations 4, 5, 6, 11, and 12 shall not apply to 
factories or workshops in which the grinding of lead colours 
occupies less than three hours in any week, unless and 
until BO required by notice in writing from the Chief 
inspector of Factories. 

Definitions for the purpose of these Regulations — 

“ Lead colour ” moans carbonate of lead and red 
lead, and any colouf into which either of these 
substances enters. 

“ Lead process ” means any process involving manipu- 
lation of materials containing lead. 

Part I. — Duties of Employers. 

1. No dry lead colour shall bo placed in any hopper or 
shoot without an efficient exhaust draught and air guide 
so arranged as to draw the dust away from the worker as 
near as possible to the point of origin. 

2. No dry lead colour shall be mixed, ground in oil, 
sifted, or otherwise manipulated so as to give rise to dust, 
save either — 

(a) in an apparatus so closed as to prevent the escape 
of dust ; or 

(5) with an efficient exhaufit draught and air guide 
so arranged as to carry awav the dust as near as 
|K)SPiblo to the point of origin. 

Provitled that this regulation shall not apply to the 
immersion and manipulation of dry lead colour in water. 

3. No woman, young person, or child shall be employed 
in mixing, grinding in oil, sitting, or otherwise manipu- 
lating dry load colour. 

4. Every jwrson employed m a lead process shall be 
examined once in each calendar montli by the certifying 
surgeon of the district, who shall have fwjwer, to suspend 
from employmont in any lead process. 

5. No person after suspension in accordance with 
Regulation 4, shall be employed in any lead process with- 
out written sanction entered in the health register by the 
certifying surgeon. 

6. A health register in a form a]>proved by the Chief 
Insjiector of Factories shall be kept and shall contaiii a 
list of all persons employed in any leoil process. The 
certifying surgeon will enter therein the dates and results 
of his examinations of such persons witli particulars of 
any directions given by him. 

The health register shall be produced at any time 
when required by any of His Majesty’s Inspectors of 
Factories or by the certifying surgeon. 

' 7. Overalls shall be provided for all persons employed 

ill lead prociisses ; and shall be washe'jd or renewed at 
least once every week. 

8. The occupier shall provide and maintain for the use 
I of all persons employed in lead processes — 

' (a) a cloak-room or other suitable place in which 

i such jiersons can deposit clothing put off during 

I working hours, and separat-e and suitable arrange- 

! iiiciits for the storage t»f overalls roquirwl ny 

I Regulation 7 ; 

(6) a ilining-room, unless all workers leave the 
I factory during meal hours. 

9. No person shall be allowed to introduce, keep, 
prepare, or partake of any food, drink (other than a 
meolieine provided by the occupier and approved by the 
(certifying sur^(‘on), or tobacco in any room in which a 
lead process is (larriod on. Suitable provision shall la» 
mode for the deposit of food brought by persons employed. 

10. The occupier shall provide and maintain in a cleanly 
state and in good repair for the use of jwrsons employed 
in lead procesHCs a lavatory (see this J., 1905, 1263). 

Fart ll. relates to the (lutios of persons employed, os 
set forth in Part 1. 

It is also directed that no (lerson shall, without the per- 
mission of the ocoupter or manager, interfere in any way 
with the means and appliances provided for the removal 
of dust or fumes ana for the carrying out of these 
j Regulations, 
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White-lead ; Apparatus for making . J. W. Bailey, 

New York, Awignor to United Lead Co., N.J. U.B. 
Pat. 823,097, June 12, 1906. 

The apparatup consists of a number of oorroding*chamber8 
arranged side by side ; those chambers are open at both 
ends, and are provided with a senes of ledges one above 
the other, on which trays containing the comnunuted 
lead are fed, so that when the trays are in position the 
oi>en ends of the chambers are^lled up. Externally to 
the corrodiftg-chambers, there is a charging mechanism 
mounted on a carriage, which can serve ail the corroding- 
chambers in Hum. This mechanism contains tray- 
Bupporting and tray-feeding devices, which are vertically 
adjustable, to advance the trays into the corroding - 
chamber one above another. Molten lead is containetl 
in a reservoir at the top of the machine, and is caused to 
flow through small openings, from a height, on each tray, 
whilst it is being pushed into the cliamber. The tray 
which is being pushed into the (dianiber is caused to 
displace the tray containing the corroded lead which was 
already in the chamber, the latter tray botng received on 
a washing device placed on the other side of the chamber. 

— J. F. B. 

Paint or composition ; Non-corrosivc or anti-fovling . 

F. E. Dunnett, Assignor to Humidme, l^td., London. 
U.8. Pat. 824,069, June 19. 1906. 

8«e Fr. Pat. 368,592 of 190.') ; this J., 1906. 325. ^-T. F. B- 


1904—06, 62,000 trees wert tapped in tba Forest Distriot 
of Naini Tal, and yielded 4,260 maunds of raw resin. More 
than 6.000 galloaM of torpentiiie were manufactured) ana 
also 3,300 maunds of colophony, for which there was a 
j good demand. The cost of working amounted to U,000 
' rupees, and the proceeds of the sale were nearly 30,000 
rupees. Great hopes are entertained for the development 
‘ of this new branen of industry, which is at present only 
; in the initial stages, and experiments are b«ng made to 
! determine the innuence exerted by the tapping upon the 
I grou’th of the tree and upon the quality of the wbod, as 
' well as the best means of procuring a maximum yield of 
i resin. 

I Varnish manufacture in the United States ; Census c/ •*7^* 

; Oil, paint, and Drug. Rep., July 2, 1906. [T.R.] 
The Direi'tor of the Census has announced the result of 
: the census of varnishes for the calendar year ^ding 
I December 31, 1904. forming a part of the Census of Manu- 
factures of 1906. u * 4 .' » 

I The statistics show that there has lieen a substantial 
: increase in this industry in the United Htatos, as cornered 
I with the statistics of iOOO, which covered the fiscal year 
ending May 31. , . 

j Comparative figures for 1906 and 1900 are shown in the 
following summary : — 

1 1905. I 1900. 


Pigments from antimony and arsenic, lithoponc from white 
antimony or cerussite, yellow and red antimony sidphxdes, 

or antimony minium ; Process of making . L. 

Brunet. Ft. Pat. 361,380. April 16. 1906. 

See Eug. Pat, 16,490a of 1905 ; this J., 1906, 32. — T. F. B. 

. Fkench Patents. 

AMiittony sulphide and oxy sulphide ; Production of 

cohurs and of metallic antimony from . C. Savigny 

afid M. Douxami. Fr. Pat. 361,383, April 16, 1906. 
Sttbnitk, or other sulphide rich in antimony, is jjowderod, 
intimately mixed with an alkali or alkali carbonate, and 
smelted in a cupola at a red heat for several hours. The 
mass is boiled with water, and the solution so obtained is 
precipitated with acid, avoiding all excess ; the precifjitote 
is separated, washo<l, and dried at 40“— - SO*^’ C. Metallic 
antimony is often nroduced during the fusion, and settles 
to the bottom of the fused mass — J. H. C. 

Antimony oxysulphidv yPigmcnt]\ Production of orange • 

f(.4 . c. Savigny and M. Douxami. Fr. Pat. 

361,384, April 16, 19051 

100 PARTS of antimony oxide and 36 to 37 parts of sodium 
carbonate arc mixed together, and heated to redness for 
two or three hours. After looling, th<' mass is finely 
|K)wder(xl. im.Ncd with sulphur (u* mi alkali or alkaline- 
earth Huiiilndc, and boiled with water. 'Die solution 
thus obtained is tre-ited with an acid, or with an iieui 
solution of antimony chloride, and the orange-red or 
orange prcidpitato so formed is collected, and dried at 
4 (f— C, The tint may be varied by varying the 
quantity of sulphur or of alkali sulphide employed. 

— H. C. 


Number of wtablluliment* 

Capital 

Materials used— 

Total cost 

ituma — 

Pounds 

Cost 

All other pigments— 

Pounds 

Cost 

Linseed oil — 

Callous 

Cost 

Alcohol Igrain) — 

(Jallons 

Cost 

Alcohol (wood)— 

Callous 

Cost 

Mixed acids — 

Tons 

("ost 

All other materials 

Product* — 

Total value 

Dry colours— 

Pounds 

Value 

Paint* In oil, in p8*te — 

Pounds 

Value 

Paints already mixed for use— 

(lallona 

Value 

Oil and turpentine varnishes— 

ilallonH 

Value 

Alcohol varnishes - 

OallotiH 

V'lvlue 

Pyroxylin varnishes - 

(iallons 

Value 


190 

119.702.966 


181 

117.660,898 

110,980,181 


38.091,266 

13,704.161 


26.266, .342 
1737,647 * 


• 3.766,809 
81,647,101 


1,217,008 ! 
1693.402 I 

I 

26 I 

11.046 

16,618,701 


4,808,948 

82,066,469 


7,209,028 I 
8317,410 ! 


6,992,069 I 
8414,700 ; 


72 

83,607 

16.266,276 

818.087,240 

6 . 000.000 

1804.000 

I 2.060,870 
8196,087 


Liquid driers, Japans, and lacquers | 
All other varnishes and Japans . i 
All other products 


14.926.696 ' 
814 001.H46 

1.467.H87 
82,046,492 I 

144,428 , 
8168,160 
82,846,944 
11.249,244 
' 82,162,940 


! 12,909,248 
813,096,693 


148,880 

1162.001 

•2,701,116 

8746.067 

ta<2.100 


Lakes [from azo dyestuffs ] ; Production of red • 

Badische Anilin und Soda Fabrik. Fij*st addition, dated 
Jan. 18, 1906, to Fr. Pat. 297,330. Feb. 17, 1900. Under 
Int. Conv,, Doc-. 4, 1006. 

See Eng. Pat. 82 of 1906 ; this J., 1906, 224.-T. F. B. 

(BO-KESINS, VARNISHES. 

Turpentine production in India. Uh. of Comm. J., July, 
1906. [T,R.l 

The Gormoa Conoul-Generol at Calcutta reports the 
nfobobifity of exwneion in tho production of turpentine 
Ia the pino foreaii of Kumaon Himalaya. In tm year 


I * Quantity not reimrtcd In 1900. 

t Exclusive of varnish product* valued In 1906 at fk l2.^ jk 
m^e In establishments engaged primarily in toe xnaatttaolnn fli 
utlier products. 

Enoliou Patent. 

Manila eopal^ seindarach, and like resinous suhstanMj i 

Process for rendering insduhtr in otf, and espspu^ 

suitable for use. in the preparation of polishes, W. 
Baringer, Berlin. Eng. Pat. 3738, Fob. 16, 1806< 
Under Int. Conv., Feb. 26, 1906. 

Sas Fr. Pat. '»iUUns IWX ; thu J., IMA, AM.- •%, I> X 
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(C.)— INDIA-RUBBER, Etc. 

Asdepiadece ; New rubber ■ produeHhg from 

Madagaecar. J. Constantin and I. Gallaud. Compt. 
rend., 1906, 142 , 1664—1656. 

Th* two plants examined beloi^ing to the Asclcjviadem 
are distinguished by the names Kompitsdi) and Dangolora. 
The Kompits^ belongs to the group Pnriploce(p, and the 
authors propose the name Kompitaxa daatica, as it repre- 
sents a new genus. The Dangolora is allied to the genus 
Maradcnia. The latex of the two plants is mi xed by the 
natives, and the rubber pr^Klucod is known in Madagascar 
under the name Manomby. — F. Shdn. 

Jtiubber-f/ielding jiants ; Exju rinicrda with in 

Dominica. J. Jones. West Indian Bull., 1906, 7, 
10-20. 

Spbcimkns of CashUofi daatica planUid 16 years aco have 
thriven remarkably well, and have suffered little from 
storms. In 1904 they yielded 1 lb. j>er tree of high-class 
but somewhat dark rubber. Two distinct methods of 
tapping are found to give good results. In Fig. I, the lines 
represent series of cuts marie with the triangular tapping 
tool commonly used in Ceylon ; this scheme of lines has 
considerable advantages over the older “ herring-bone ” 
scheme. In Fig. 2, the cuts are made with an ordinary 
chisel. The method, shown in the iigurcs, of collecting 
the whole yield in one cup by means of the sheathing base 
of a loaf-stalk from a cabbage or other palm is .strongly 
recommended. During tapping, the trunk of the rubber 
tree is sprayed with water to aid the disengagement of | 



Fia. 1. Fig. 2. 


the latex. The rubber is separateil without artificial 
coagulants. 

Experiments with the Lagos rubber tree {Funtnmta 
daatiea) indicate that this tree does not lend itself to 
culture in Dominica so well as CaatiUoa. — W. A. C. 

Rubber experiments in Rt, Lucia. J. C. Moore. West 
Indian Bull., 1906, 7, 21—29. 

SOlUD CaHiUoa daatica trees planted 15 to 17 years ago 
are, on the whole, of poor growth, doubtless owing to 
the swampy ground. The total yield from nine trees 
amounts, so far, to 160 ozs. of biscuit and scrap rubber. 
From tapping experiments made on those trees it is 
inferred that the best yield is obtained if the tapping is 
done in the early morning on alternate days.— W. A. C. 

India^tubher ; Fwiconisoftoa of Quayule . R. Ditmar. 

Qummi-Zeit., 1906, 20 , 972. 

QtraTVLi rohher imported one year ago, and containing 


13 per cent, of resin and 0*46 per cent of water, was dried, 
and vulcanised under pressure for 46 minutes at 146® C. 
with rising percentages of sulphur. With less than 15 per 
cent, of sulphur, vulcanisation was found to be incom- 
plete. From 16 to 60 per cent, the strength of the vul- 
canised rubber rose contimiously, whilst the elasticity 
reached a maximum at 36 per cent, of sulphur. — W. A. C. 

English Patent. 

Plastic substances [Videemite and cdlidoid] used as bases 

in denial prothesis ; Method of colouring . L. 

Eilertsen, Paris. Eng. Pat. 12,203, June 13, 1905. 

Thb rubber or celluloid is coloured by the addition of ferric 
oxide, insoluble carmine, or alizarin and its derivatives, 
in conjunction with zinc oxide and sodium thiosulphate, 
or with zinc sulphite." -W. P. R. 

United States Patents. 

Rubber ; Process of recovering ■ — from rubber waste. 
W. A. Koeneman, Chicago, 111. U.S. Pat. S23,053, 
Juno 12, 1906. 

The rubber waste in a fituly divided condition is boiled 
with a solution of a mineral acid containing “ a halogen 
salt of the alkaline group, such as sodium or calcium 
chloride, without setting free in a gaseous state the chlorine, 
bromine, or ioiline.” The dissolved mattiTs are removed, 
and the residual rubber is boiUMl wilh “a solution of an 
alkaline salt, such as soda or potash,” with tlie aiUlition 
of a Bubstam;e having a preservative elVeot on vegetable 
matter, e.g., boric, acicl or sodium borate, and of a ” soluble 
gum,” Hiieh as rosin or shcllae. The product is afterwards 
treated with a “weak astriugcnt solution” of an 
aluminium salt to precipitate any soluble ooiii]>ounds 
remaining from the previous operatioius, and is then 
washed, and dried.— -A. S. 

Rubber waste Process of treating vulcanised — . W. A- 
Koeneman, Chicago, 111. U.S. Pat. 823,061, Juno 12, 
1906. 

The finely-divided rubber waste is boiled first with an 
aqueous solution of sulphuric and hydrochloric acids, 
free from oxidising agents, and then with an alkaline 
solution, and is afterwards washed, and dried. — A. S. 


XIV.— TANNING, LEATHER, GLUE, SIZE. 

(Continued from page 647.) 

I Cdatin ; Rendering insoluble by the atmospheric 

I oxidation products of phenolic compou7ida. A. L. 

! lAimidre and A. Seyewetz. Collegium, 1906 [212], 

! 205—207. 

, J*HBNoi.io com})ound8 which possess photographic 
developing properties are not the only ones which will 
i render gelatin insoluble (see this J., 1906, 496) ; certain 
! other ymenols, in alkaline solution, possess this property 
, 'in a greater or less degree, the most active being gallic 
I acid, tannin, phloroglucinol, i3-naphthol, and dihydroxy- 
I naphthalene, in the order named. In absence of air, 
even in prosonco of alkali, none of the compounds tried 
produeeti insolubility of the gelatin. It appears thus that 
quinone is not the only substance which can render gelatin 
! insoluble in absence of air, since its formation from 
' resorcinol and the naphthols is highly improbable. Since 
I tannin can only render gelatm insoluble in presence of 
air, and in alkaline solution, it would seem that oxygen 
plays an important part in tanning ojiorations, which 
might explain the necessity for various processes to which 
hiefos must be subjected to ensure satistaotory tanning. 

-T. F, B. 

AlbufAinous and gdatinoua aubatancca Determination 

of , by means of acetone, F. Bordas and Touplain, 

XXm., page 716. 
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LtcUher ; Process for rendering ehrome iixUerfroof 

and durable, A. Fldring, Wermekklrcben* and M. 
Tienneberg, HemiMheid, ^rmany. Eng. Pat. 23,299, 
Nov. 13, 1995. 

See Fr. Pat, 358,894 of 1905 ; thii J., 1905, 327.— T.F.B. 
United States Patent. 

"Tannin ; Apparatus for the extraction of . L. 

Castets, Dax, Franco. U.8. Pat. 823.508, June 19, 1906. 
6 ib Fr. Pat. 343,679 of 1904; this J., 1904, 1036.— T. F. B. 

XV.— MANURES. Ete. 

{Continued from fMge 647.) 

Humus [in soils ] ; Fnrnvition of . S. Suzuki. Bull. 

Coll. Agrio., Tokyo linn- Uiiiv., 1906, 7, 95 — 99. 

Fivk Erlenmeyer Uaska of about 1200 o.c. capacity were 
each charged with HK) gruia. of dry, coaraely- powdered 
leaver of Qverrus serrnta, Tlmnb. (used as a litter in Japan), 
which had been previously moistened with 200 c.c. of 
water, and mixed with I grm. of humous soil. One flask 
served as a check ; to the second w'as added 5 grins, of 
precipitated basic magnesium carbonate mixed W'lth 
w'ater to a fine milk, and 0-5 grm. of dipotassium-hydrogen 
phosphate ; to the third, .5 grms. of ])rocipitated calcium 
carbonate, 0*5 grm. of di potassium jihosphatc, and 0*5 
grm. of mngneHium sulphate ; and to the lourth, 5 grms. 
•of precipitated cal(‘ium carbonate. The fifth flask received 
the same substances as the second ; it was then sterilised, 
and the contents inoculated w'lth the chocolate-coloured 
mycelium of a peculiar kind of peuicilhum, which pro- 
duces a blaidi substance when I'viltivated in koji-e.\traot. 
The flasks wore then allowed to stand, and from time 
to time about 10 litres of jninfled moistened air were 
sucked through each of the vessels, and then through 
oaiistic potash solution to absorb carbon dioxide. Test 
portions of the leaves were also examined under the micro- 
scope. The author states that the results show that 
humification of the leaves proceeds parallel with the 
development of carbon dioxide. Maignesium carbonate 
promotes the development of carbon dioxide, and, conae- 
quentlv, the humification process, whilst calcium car- 
bonate retards it. The potassium phosphate had a 
favourable effect cm the process. 

In the fifth flask the amount of carbon dioxide produced 
was much hiss than (about one-third of) that produced 
in the control flask. The nuthor proposes to continue the 
©xperiments until all the ]iarticloa of leaves are transformed 
into black humus. After eleven months the colour of the 
loaves had become very dark, and the cohesion of the 
particles had been almost destroyed. — A. S. 

Barley ; Degree of stimulating action of manganese and 

iron salts on . T. Katayaina. Bull. Coll. Agric,, 

Tokyo Imp. Univ\, 1906, 7, 91 — 93. 

It has been shown previously that the stimulating effect 
of manganese salts on oats, upland rice, barley, and 
wheat is not so great as on leguminous plants. An appli- 
cation of 0*015 per cent, of manganous sulphate (oalcu- 
l«ited on the weight of the soil) caused an increase of 50 
per cent, in the yield of straw, and 25 }ier cent, m that of 
aeeds, in the case of the jiea, whereas the same quantity 
(and also an increased quantity of 0*04 per cent.) caused 
a total increase in the yield of only alniut 10 per cent, 
in the case of cereals. Further experiments on barley 
with manganous sulphate and ferrous sulphate, and also 
with mixtures of the two salts, have now shown that 
a mixture of 0*01 per cent, each of crystallised ferrous 
aulphate and manganous sulphate produces a moderate 
increase of yield, v»z., 6*21 jier cent, more straw and 7*21 
per cent, more seeds, but that greater quantities of the 
salts caused a general decrease ox yield. — A. S. 

JSlaa: Produdion of . F. Benjandn. Fr. Pat 

362,419, Jan. 15, 1906. page 700. 


UsirriD Btaw Pateete. 

Fertiliser, W. B. Clusolm, Charleston^ S.C. U.S. Pat 
824,280, June 26, 1906. 

See Eng. Pat. 6249 of 1906 ; this J., 1906, 647.— T. F. B. 

Fertilising material ; Method of tnaking — — W. B* 
Chisolm, Charleston, S.C. U.S. Pat 624,281, June 26* 
1906. 

See Eng. Pat. 6249 of 1906 ; this J., 1906, 647.— T, F. B, 
German Patent. 

Sludge [from sewage jmrifieation] ; Dehydration and UtUu 

sation [n# manure] of . H. Grosse-Bohle. Oefi 

Pat 167,700, May 26, 1904. XVIILB., page 711. 

XVI.-5UGAR. STARCH, OUM, Btc. 

{Continued from page 648.) 

Steffen s[sugar] extraction process. Scharffenl)erg. Z. Ver. 
deutsch. Zuckerind., 1906. 604—609. 

In this process the beetroot slices fall directly from the 
slicing machine into the hot sugar juice contained in the 
so-called steeping trough. 1’he latter is |ierforated for 
one-third of its length, and the perforated portion ie 
enclosed in a metal box. The beet slices are carried 
through the tiough by a transport belt. The juice flows 
through the perforations into the outer box, and thence 
into a centrifugal pump, whence it passes through a heat- 
ing apparatus, and then back to the other end of the 
trouerh. The temperature of the juice in the trough is 
kept at 9.'>® — KM)"’’ 0. The beetroot slices remain in the 
trough for about three minutes. At the end of the 
trough the slices are removed by on ascending spiral, 
at the top of wliich they are pressed, the juice being 
returned to tlie trough. Hot water is added as required 
to the juice circulating through the trough, the sweet 
water from the pressed mud being used for this pur- 
pose ; the excess juice runs from the trough through 
an overflow' top. and is thim treated in the usual way. 
The pressed slices are sprayed with diluted syrup ; m 
very good years the whole of the syrup may used in 
this way. The slices are then again pressed, the ]>ressed 
juice being returned to the trough. Owing to the high 
temperature (at least 80”^ C.) at which the slices are 
pressed, a cake is obtained which contains 80 — 35 per 
cent, of dry substance and 10 — 12 iier cent, of sugar. 
After drying, it contains 30 — 35 per cent, of sugar, 
and is known as “ Zuckerschnitzel.” The yield of refilled 
sugar obtained by this method is less than that obtained 
by the diffusion method ; the total yield, however 
including the sugar in the “ Zuokerschnitzel ’*), is con* 
siderably greater ; the value of the products from 50 
kilos, oi beetroot (average of three years) obtained by 
the steeping process was 1*543 marks, and by the diffusion 
process 1*403 marks. Moreover, the working expenses 
are less by the former method. The “ Zuokerschnitzel 
finds a ready sale as a cattle food. — L, E. 

Beetroot juice ; Chemical purification of . K. C. 

Neumann. Z. Zuckerind. B6hm., 1906, 80, 477—479. 
For the decolorisation of beetroot juice crystallised 
hyposulphites (hydrosulphites) (Rj>S 204 *f 2H^O) and 
double salts of hyposulphites have Been proposed, but 
they readily undergo decomposition. Anhydrous sodhim 
hyposulphite is much more stable, but its compUoatod 
method of preparation renders it costly. The product 
formed by the reaction of sodium hy|)OSulphite and fotm- 
aldebvde according to the equation 

Naj8a04+2CH80-fH20« 

(NaHSOa-CH^O) (NaHSOj-CH^fO), 
and which consists, therefore, of sodium bi»ul{diite 
formaldehyde and sodium sulphoxylate formaldehyde* 
is both stable and inexpensive, and it possesses a very 
great decolorising power. The results obtained so far 
with this substance have been very eneouragioff. 

Twenty hectolitres of thin juice treated wiw I litre 
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of the preparation («p. «. 1*26), and 20 hectolitres of thick 
juice treated with ♦ litre, were completely docolorieed. 
Twenty hectolitres of green syrup were considerably clari- 
fied bv I litre of the preparation. Owing to the small 
quantity of the preparation required, the juice is not 
injuriously aflfcctod, and no invert sugar is formed. — U. E. 

J^eelroof juia ; Chemical purifimtion of . V. 

Halousek. Z. Zuckcrind. Bohm., 1906, 80, 479 — 4H0. 

The “double compound of sodium hyposulphite and 
formaldehyde” (see preceding abstract) has been used 
successfully in a sugar factory at Hadotin. Twenty-two 
hectolitree of green syrup (3*2” B.) were treated with 
i litre of the hyposulphite preparation of density 1*26. 
The olarihoation was better than that obtained with 
sulphur, whilst the yield and colour of the sugar were 
quite as good. — L. E. 

Beetroot juice ;■ Chemical purification of . R. 

Mandelik. Z. Zuckerind. Bbhni., 1906, 30, 480 — 481. 

The author has used anhydrous sodium hyposulphite 
( hydros u I phitc) in the treatment of thick juice, and has 
compared its doeolorising effect with that of aluminium 
suliifiite. The former was a much strontrer decolorising 
agent. Similar results w'cre obtained with refined sugar 
juice. — L. E. 

Sugar juice Saturation of — — with sulphur dioridc. 

Von dcr Oho. Z. Vcr. deutsch. Zuckerind., 1906, 588 — 
692. 

I The author is of opinion that sugar juice should be sub- 
jected to three saturations, and not two only, as is done 
m some factories. The use of sulphur dioxide, however, 
for saturation has one disadvantage. A portion of the 
calcium bisulphite formed by decomposition of organic 
calcium salts, separates in the c.vai)orating pans, thus 
producing incrustation of the latter. This annoyance 
may be removed by saturating the thin juice with carbonic 
acid instead of sulphur dioxule. Since sulphur dioxide 
is a valuable clarifying agent, however, the author recom- 
mends the saturation of the thick juice, suhsequontly 
obtained, with sulphur dioxide. Owing to the slimy 
precipitate formed in this last operation, filtration is 
somewhat difffeult, but the author considers that the 
more exact saturation thus obtained, and the jirovention 
of incrustation in the evaporation of thin juice, outweigh 
this disadvantage. In the discussion whit'h followed, 
I^eissler disputed the formation of incrustation in the 
evaporating pans when the thin juice has been previously 
treated with sulphur dioxide, and remarked also that 
the saturation of the thin juice may he so regulated that 
the alkalinitv of the thick juice may be of any desired 
degree. — L. 

Thick [sugar] juice sludge: Periodic occurrence of copper 

in . Biilow. Z. Ver. deutsch. Zuckerind., 1906, 

601—604. 


Ak analysis of the sludge collected on the thick juice filter 
showed that on two successive Mondays it contained 
1*42 and 1*17 per cent, of copper respectively, while on 
the Wednesdajy of the second week it contained 0*096 j»er 
cent. only. The thick juice pan was washed every 
Sunday with sodium carbonate and hydrochloric acia, 
and then carefully rinsed with water. The copjier was 
preaent in the mud in the cuprous state. The copper 
must have come from the brass tubes of the evaporating 
pan, since this was the only part of the apparatus contain- 
ing copper. Bv acting on a strip of polished brass with thin 
juice, tne author shows that the latter is capable of dis- 
solving out copper from tlie brass to a considerable 
extant, and sufficiently so, to account for the amount of 
copper found m the tliiok iuiuo mud. In conclusion, the 
author considers that the following is the true explanation : 
The boiling juice evolves an appreciable quantity of ammo- 
nia, which attacks the freshly cleaned tubes, and the ammo- 
niaoal copper compounds thus formed are then reduced 
either by reducing substances in the juice or by salts of 
sulphurous acid. During the week the tuhies again 
berome ooated with lime, thereby being protected from 
tile action of the juice. Hence, by the middle of the 


week, traces only of copper ace found in the thick juice 
mud. — Xi* E. 

Mother-liquors from first products [sugar] by Ruohs’s 

method: Treatment of , Btuteer. Z. Ver. deutsch. 

Zuckerind., 1906, 610 — 614. 

The mother-liquor from the first products (purity about 

73 7g) is boated by a current of steam to 90“ C., and 

diluted at the same time to 60°— 66“ Brix. The j uioo is then 
filtered through a Neumann sand filter, and subsequently 
saturated in a saturator (Kaahe’s system). The alkalinity 
of the syrup should not be loss than 0*04 nor grea^r than 
0*06 i>or cent. ; otherwise the subsequent boiling is 
rendered difficult. After saturation, the syrup is filtered 
through doubled, not too fine, cotton cloth. The clear 
filtrate, which is ready for boiling, now passes into the 
reservoir, which must be provided with steam tubes in 
order that the syrup may be again heateil, and diluted 
if necessary. The syrup that passes into the vacuum 
boiler from the reservoir should be at a tcunperature of 
9(1’ C., and have a density of 60*' — 66“ Brix ; it is heated 
with steam at a pressure of 1 — 1*5 atmospheres ; the steam 
pressure is reduced to 0*3 — 0*5 atmosphere when the 
syrup has granulated sufficiently ; it should be raised 
again to 1—1*6 atmospheres during the boiling off. The 
steam pressure is regulated by moans of a regulator 
devised by Roensgen. The boiling temperature is main- 
tained at 76“ C., and must not fall Wow this. The 
juice is hoiked for 30 to 36 hours ; the mossocuite is boiled 
down until its water content- is 8 — 9 per cent. During the 
boiling off, the molt is raised to a tem|wrature of 8()_ C., 
and is then run off as quickly as possible. Each boiling 
pan must either be provided with a si^parate condenser, 
or if only a central condenser is used, the connection 
between it and each pan must be so arranged that the 
vacuum may l>e maintained in each jian independently 
of the others. The melt whioh has run off from the 
boiling pan is now stirreil. Under normal conditions 
the melt must be stirred for 72 hours in order to attain 
a quotient of 60—61 in the final iiK'laKses. The melt 
should be stirred for two hours, and then allowed to 
stand for one hour, and so on alternately. Five per cent, 
of molasses (diluted to 56“ — 60° Brix) is added to the 
molt one hour before the latter is centrifugalised. At 
the beginning of the last ojicration the melt must be at 
a temperature <^f 60"" C. 

The granulated sugar obtained by this method contains 
comparatively little mineral matter, and possesses a 
“ rendement^’ of 88-— 92. — L. E. 

Mucilage-forming bacteria observed in the course of sugar 

manufacture ; New . Qonnermann. Z. Ver. 

deutsch. Zuckerind., 1906, 600 — 601. 

The author submitted the mucilaginous matter found 
on the plates of some pans used for the second saturation 
of sugar juice, to bacteriological examination. From 
this source he isolated three, and from the air of the 
room in which the pans were placed, two different varieties 
of bootioria, which formed mucilago-like substances in all 
kinds of nutrient media. These bacteria arc new varieties. 
The formation of mucilage was specially noticeable with 
cultivation on sugar beet. The author concludes that 
the prcHiuction of the mucilage is caused by the bacteria 
which it contains, and that the latter owe their existence 
to the very groat resisting power of their sixires, which are 
capable of witlistanding the action of the hot acidified 
water, used for cleaning the pans, and also the subsequent 
varnishing. AfU?r the varnish has been worn away, the 
spores begin to develop, and when the juice has cooled 
to 37“ C. mucilage is produced. — L. E, 

Mdezitosc and turanose. G. Tonret. Cbmptes rend.^ 
1900, 142, 1424—1426. 

Mxlsxxtobs is a trisaocharide composed, not, as has been 
thought hitherto, of three dextrose residues, but of two 
dextrose residues and one leevulose residue. On regulated 
^drolysis, melezitose yields dextrose and turanose. 
Turanose is best prepared by heating melezitose with 20 
per cent, aoctio acid for two hours on a boiling water- bath, 
^e acid is extraoted by ether, and the mixture of sugars 
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it treated with yeatt In this wey the doztroee otn be 
oompletely fermented, whilst the turanose is but little 
atteoked* Turanose, when purihed by means of alcohol, 
is obtained in the form of hygroscopic, non-crystalline 
fitannles which retain alcohol, and have the composition 
MtHaaOii/iCgHeO. This compound melts at 60®— 66® C., 
and loses its fdoohol when dried at 100® C. The rotatory 
power of the dried turanose in 6 — 10 per cent, solutions is 
[o]paB -f 7i.g ; it shows no bi-rotation. The reducing 
power is equal to 60 per cent, of that of dextrose. Turanose 
IB not hydrolysed by any of thcs ordinary enzymes, and is 
oonsum^ very slowly by yeast. Hydrolysis by acids 
yields a mixture of equal proportions of dextrose and 
Issvuloso, but it cannot be effected completely without 
the destruction of some of the Iflevuloso.— J. F. B. 

Sucrose and raffinose ; Optical determination of mixtures 
of . J, Pieraerts. XXIII., page 716. 

Odtouring matters from molasses, vhiasse, dec. Wichardt. 
IV., page 087. 

Fricnch Patents. 

Carbonating apparatus for sugar work.H. E. L. Tanchon. 

Fr. Pat. 302,470, Jan. 17, 1900. 

The sugar syrup, treated previously with lime, is pumped 
into a cylindrical vessel, the upper part of which is sur- 
rounded by a second cylinder. When the inner cylinder 
is about one half filled, the syrup flows through pipes 
into the lower part of the outer cylinder. The gas is passed 
down a central pipe to the hotiimi of the inner cylinder, 
the end of the pipe being divided into a number of branches 
which are surrounded by an inverted dome. The gas 
rises through the syrup, and is conducted from the top of 
the cvhnder through pipes to the bottom of the outer 
cylinder. A chimney is provided at the top of the outer 
cylinder for the escape of the excess of gas, and the 
treated syrup leaves tliis cylinder by a pipe provided for 
the purpose. —W. P. S. * 

Beet‘8ugar ; Process for making without formaiion 

of by-products. O. W. Luther. Fr. Pat. 302,492, 
Jon. 18, 1000. Under Int. Conv., Jan. 19, 1005. 
SEEGer. Pat. 102,956 of 1906 ; this J., 1905, 1310.~-T. F.B. 

Beetroot wash and diffusion waters ; Process for purifying 

, Soc. Anon, dcs Kaflincric ct Sucrerie Say, and 

J. B. H. Pellet. Fr. Pat. 302,535, Jan. 19, 1900. 

The residuary waters are treated with lime, and subse- 
quently with carbon dioxide, in order to remove organic 
matters in suspension and solution. The precipitates 
formed are separated by decantation or filtration, when 
the water is ready for use again. — W. P. S. 

Sugar production of Europe. For. Off. Ann. Series No. 
3053. [T.R.] 

The Association of Sugar Manufacturers furnishes the 
following figures as to the area under cultivation with 
beets, and the production of sugar in Europe during 1903, 
1904, and 1905 - 



1 Area under culti- 

! Production of sugar 

Ckiontry. 

j vatlon In 1000 sores. 

r 1 

1 in 

1 

1000 tons. 

1 ' 1 ■ 


1 1006. 

1904. 

1008. 

1 1005. 

1 1004. 

1008. 

Oermany 

Austris-Himgary ... 

1 

1168 

1086 

1047 

1878 ; 

1360 

1708 

086 

608 

778 

1178 

798 

1026 

Francs 

621 

476 

600 

866 

629 

708 

Euiiia 

1826 

1188 

; 1848 

876 

839 

1016 

Belgium 

173 

118 

149 

281 

162 

180 

Other countries . . . 

826 

274 

206 

866 

808 

865 

Total 

4647 

8600 

4208 

6438 

8971 

4098 


Sugar production of Russia, For. Off. Ann. Series No. 
8663. [T.R.] 

Tttl OAmpaign of 190&— 06, with 277 factories in operation, 
thowod a production of 876,717 t<mt of sugar, or 36,989 


tons more than was produced by the previoua campaign 
of|1904 — 06. The stock of sugar on hand from the previous 
campaign is 172,968 tons, comprising 32,073 toxM of the 
inviolable reserve, 112,344 tons of finished sugar and 
28,561 tons of products calculated as white crystals. 
There will thus be an available supply of 1,048,686 tons, 
which is 80,847 tons under the “ normal profitable pro- 
duction ” stipulated by the Government as the quantity 
for the campaign of 1905 — 06. 870,907 tons are aestinra 
for the supply of the home market 

The actual yielding area was 1,324,540 acres, which 
gave a yield of roots of 7,780,287 tons or 117^ cwts. to the 
acre, an increase in area of 141,224 acres and in yield of 
roots of 391,545 tons compared with 1904. 

The quantity of sugar supplied for consumption was 
542,603 tons of refined and 292,429 tons of white crystals. 
The quantity of sugar exported by Russia in 1906 was 
07,234 tons, as agamst 170,243 tons in 1904, and 236,678 
tons in 1903. 
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{Continued from page 661.) 

Malt ; Regulation of the moisture and the colour of , on 

the kiln. K. Guttwein. Woch. f. Brau., 1906, 28, 
290. 

The rate of the removal of the water from the malt on the 
kiln, and the teinjierature at which the ovajjoration is 
effected, are factors of the highest importance in deter- 
mining the colour and aroma of the finished product. 
The author describes an arrangement by which the 
attendant is aiile to control exactly the quantity of 
water remaiiimg m the malt at every stage of the process, 
and to regulate the temperature and draught accordingly. 
This arrangement consists of a ventilating fan, the speed 
of which can he varied, and of a lever balance, placed under 
the drying hurdle of the kiln, by moans of which the weight 
of the hurdle and its contents can bo ascertained from time 
to time. The percentage of moisture in the green malt 
is determined by some rapid process, such as llofi^an’s, 
at the time of loading the kiln, the total weight of the 
green malt is ascertained, and from these data a table is 
constructed, showing the temperatures and weights 
which are to be followed by the attendant at definite 
intervals of time, according to the course of treatment it is 
desired to adopt. — J. F. B. 

Malt extracts ; Some new properties' of . L. Maquenne 

and E. Roux. Comptes rend., 1906, 142, 1387 — 1392. 
Continuing their previous investigations (this J., 1996, 
601), the authors have found that filtered malt infusions, 
prepared by one hour’s contact between malt and water, 
undergo an increase of activity on storage similar to that 
produced by the limited addition of acid. This property 
of auto-stimulation appears to bo associated with the 
action of the proteolytic enzymes. When digested at 
66® C., the activity of the infusion increases to a maximum 
in five hours, and then decreases ; at 60® C., however, 
the increase continues for a much longer time before it 
is stopped by the destniotive action of the heat, whilst 
at 16® C. the auto-stimulation steadily increases for 
several days. On the other hand, if the malt extraot be 
previously stimulated by the addition of acid, it under- 
goes a continuous loss of activity on digestion at 60® 0. 
The maximum stimulation is obtained by digesting the 
malt extract in the ordinary condition at 16® C for several 
days, until a considerable auto-in tensifioation has taken 
place, and then adding acid to the “ optimum ” point of 
alkalinity. An extract so treated yieldod 103*4 per cent, 
of maltose in 24 hours. The ** optimum *' alkahnity ia 
the same for extracts which have undergone auto-stimu- 
lation as for fresh extracts, viz., about 8 mgrms. of potash 
per litre of 2 per cent. mash. In the case of extracts which 
have been digested at 60® 0. a further stimulation on the 
addition of acid is only obtainable when the digestion ha* 
not been too prolong, since the heat partla% ^stroyi 
the zymogen on which the acid acts. From a consideration 
of the experimental facts, it would appear that the stlmuf 
Ution of malt extracts by age or acids relates onfy to 

12 
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tJnfy 31, 1M6. 


Hacoharidcation of the dextrine derived from the amylo- 
pectin (ftee this J., 1905, 650). Amylocellulows, freed 
irom amylo]»eetin, is completely converted into maltose 
almost instantaueoiisly by ordinary malt extracts. Tt is 
suggested, therefore, that a special diastase is required 
for the conversion into maltose of tlie amylojweiin or 
“ residual dextrins,” that this sjwcial diastase exists in 
malt extract only in the form of zymogen, and that it is 
liberated from this zymogen, either immediately by acids, 
or gradually by digestion. — J. F. 11. 

Eeapiratory enzymes in plajits ; The U'ork of . W. 

Palladin. Z. phvsiol. Chem., 1905, 47 , 407 — 451 ; Woeh. 
f. Bran., 1900. ‘23. 317. 

The author concludes that the carbon dioxide evolved by 
the respiration of plants has various origm.s. The carbon 
dioxide evolved under anaerobic conditions is the result 
of the activity of the (larhonases. Thai which is evolved 
from the uninjured frozen plants, when the atmo.sjihere 
of hydrogen is rejdaecd by air, without the addition of any 
reagents, is the ))ro(luct of tlic activity of the oxydases. 
That which comes off after the addition of jiyrogallol is 
the product of the aiitivitv of the oxygenases The 
oxygenase-carbon ilioxido, that produced after the 

addition of hydrogen ]>oro\ide, represents the product 
of the activity of the jicroxydases. The resjiiratory 
energy of plants depends on their eontents of iiucleo- 
proteids. When the ])lan<H are surrounded by water 
instead of gas, the jiroduetion of carbon dioxide falls off 
very considerably, owing probably to extraction of 
enzymes, co-enzymcH, and nutrients. Plant germs d('* 
veloped in a decoction of wheat-embryos, evolve far more 
carlmn dioxide than those growm in water, but sugar 
solutions have the same effect, so that the* question 
whether the stimulus is due to the presence of a eo-eiizymc 
in the whcat-deooction, or merely to that of nutricntii. is 
loft undecided. — J. F. 13. 

Y casts ; Anomnlns [Soecluiromucvs anomnlua]. and 

n vein species, Wdlia W ir/iniufim. H. Zikes. Woch. 
f. Brau., 1996, 23, 3lH. 

The author describes a new species of nnoinalu‘< yeasts 
[Saccharomyccs anomalns], which he ha.s isolated from 
a soil near Vienna, and to which lie gives the name of 
Willia W ichmatrni. This species differs from others of 
this genous in that its growths are not compact, Hat, 
and dry, adhering firmly to the snh-stiatum. but form 
a raised, slimy layer ic-«embli!ig the colonies of certain 
wort-bacteria. The sedimentary cidls grown in wort 
are 3 — 5 p in length and 3 p in width ; the film cells are 
elongated from 6 up to 40 p. The tern jiern tore limits are 
5“ — 32^C.. with an optimum at 22 C. The cells are 
strongly refractive, stain wdl with Methyl (been, and 
occur in single elements, very rarely in pairs. The spores 
are pilmte, 2 p in height, and generally occur in the cells 
in twos, hut sometimes in threes and fours. 3'hey ger- 
minate on gyjisum blocks most readily at 21“^ C. The 
strongly mucous nature of the cell walls is made evident 
by staining with acetic n<*id and nniline-(fentian Violet 
solution ; the .sheath forms a /one about ,3 p in width. 
This variety consumes onlv ilextrosc and lo vulose. The 
author enumerates the other sjiocieK of Surchnrotnyres 
anonialus hitherto described, and gives s. table setting 
forth comparatively tlie various ebaracteristics of the 
eight best-known sjiecies. — ,T. F. 13. 

Saccharoniyces elhpsoideus I. Hansen . The dxrision of 

the cell-nuchus of dnring huddtng. F. Inihrinann, 

Centr. Bakt. (Abtli. 2), 15, 709—717 ; Woch f. J3rau., 
im, 23, 31H-319. 

The observations of the author on the process of the 
division of the nucleus in flnechfiromyces dlipsoideu't I. 
agree on the whole Mdth those of Si^elleng rebel on pressed 
yeast (see preceding abstract). The author pretiared his 
specimens in a somewhat different manner, pretorring to 
cut sections of the yeast cells fixed in a substratum. For 
this purpose a quantity of the culture was spread on an 
object-glass in a layer of I mm. in thickness, and egg- 
albumin was poured over the surface, the preparation then 
being fixed in a suitable solution. The films were then 
washed in running water for several hours, and gradually 


hardened bv means of solutions of alcohol of moreasing 
strengths. The films were embedded in para^n, and sec- 
tions were cut. Since a large number of the yeast cells 
were cut through, the preparations absorbed the stains 
very freely ; the best results wore got by staining with an 
iron mordant, followed by hicmatoxylin ; other characters 
were brought out by alizarin mordanted with chrome. 
The results showed that S. eUipsoideus 1. follows the 
type of a complete caryokinesis, the phenomena being 
similar to those descril^d above by Swellengrebel. The 
author failed to confirm Kirschbruoh's observations of a 
bisex ualiam and of a self-fertilisation of the yeast. — J. F. B. 

Yeast cells : Influence of highly concentrated sugar solv- 

Huns on the function of the endotryptase in dead . 

J. Gromow. Z. physiol. Cliem., 1906, 48 , 87; Woch. 
f. Brail., 1906, 23, 317. 

The author had observed that solutions of cane sugar 
exerted a retarding influenoe, increasing with their con- 
centrations, on the auto-digestion of the albuminoids in 
dead yeaat cells. Further experiments, made with 00. 
SO, an<l 100 per cent, concentrations of cane sugar, and 
with 60 per cent, solutions of dextrose, showed either a 
complete inhibition of the auto-digf^stion or even a slight 
synihesiH of albumin. This synthesis of albumin, though 
scarcely exceeding the limits of cxjxTimental errors, 
points to the possibility of synthetic enzymatic action 
by the reversal of the activity of the yeast endotryptase. 
Zaleski ha<I arrivetl at an analogous conclusion in his 
study of the enzymatic synthesis of albumin in riiiening 
seeds.— J. F. B. 

Yeast : AhsorjUion of dyestuffs and metallic salts by . 

T. Bokorny. Allgem. Brauer- u. Hoiifen-Z., 1905 ; 
Woch. f. Brail., 1900. 23, “299. 

Yeast is rapidly stained by a solution of Methylene Blue 
at a concentration of one jier 10.000, and the cells retain 
their poner of budding and fermenting. In the budding 
chains coloured and micoloiired cells can Ik* detected .side 
bv side. A solution of Mcthvl Violet containing one jmrt 
jKT lO.OOtJ also stums yeast, but the colls are killed at the 
same time. Yeast has the proju^rty of absorbing salts 
of tlie heavy metals from their solutions. Experiments 
with silver nitrate at concentrations ranging from one jxn' 
10,000 to one per 1,00(),0(M) showed that the silver was 
deposited in the yeast after cimtaet for several lunirs, 
whilst the bath was exhausted of silver. Copper salts 
wiTe absorbed in the same manner, but mercuric chloride 
gav<^ negative results. Yeast behaves in these respects 
similarly to aquatic plants which also possess specific 
powers of absorbing certain metals from dilute solutions. 
The process appears to dejiend on the formation of in- 
soluble metallic compounds in the cells ivith the con- 
tinuous dilTusiou of further quantities of the salt into the 
organism. — J. F. B. 

Lactic acid fermentation ; Influence of small quantities 

of metals on . E. Richet. Comptes rend. 8oc. 

Biol. 1905, 60, 455—456; Woch. f. Brau., 1906, 28, 
317. 

The author has observed that minute quantities of 
hunum, platinum, cobalt, manganese, vanadium, and the 
salts of spring waters exert a slight stimulating influence 
on the lactic acid fermentation.— -J. F. B. 

Beer pediococci ; (Occurrence of . N, H. Claussen. 

Z. ges. Braiiw., 1906, 29, 397 — 400. 

The existence of several well-defined kinds of beer pedio- 
cocci is generally doubted, and the varying disease symp- 
toms observed in beer infected with these organisms is, 
as a rule, ascril>ed to a variation in the degree of virulence 
of the latter. The author shows experimentally that the 
virulence of the i>ediocooci is not affected by the nature 
of the yeast used in fermentation, nor by the quality of 
the wort, nor by the method of fermentation ; he con- 
siders that the varying effects of pediococci on beer is 
due, not to different degrees of virulence of these organisms, 
but t-o their specifically different characters. In another 
series of experiments the author endeavoured to trace the 
source of j^iooocci infection. The air of a dusty street 
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was found to be free fro^n these organisms, both in March 
and August, Typical beer pedioooooi were found, how* 
ever, in the air of a fermenting cellar in March. Out of 
25 samples of barlev and malt, two were found to contain 
beer pediococci. * 110006 , in comparison with other 
OTganismB. beer pediococci very seldom occur in nature. 
OHhe two organisms, one, obtained from barley, appeared 
to be a Pediococcus davinomis ; the other, obiained from 
green malt, showed the same properties as Pediococcus 
pcrniciosus. The latter organism affects beer injuriously, 
without any jircliminary oqplimatisation. Hence it is 
possible for a naturally occurring beer pediococcus to 
exert an injurious action directly it is placed in fermenting 
wort, and therefore the theory of acclimatisation must bo 
abandoned. — L. E. 

“ Brcttanomyccs ” Occurrence of in .Imerican lager 

beer, N. H. ClaiiHaen. Amer. Brewers’ llev., IftOS, 
19, 525 ; Z. gcs. Braiiw., 101)6, 29. 407— 40S. 

So far as exiKjrienco goes, in the presence of “ Br^tiano- 
a pure and agreeable taste is only obtained with 
top fermentation and corapletolv fermented boor. Hence 
the organism is quite usoleas for primary fermentation. 
H. Schionning has isolated Brcttanomyces from Daiiiah 
beer. It was necessary, however, to subject the beer to 
a preliminary treatment, arlapted to the projjerties of 
the organism, in order that a considerable growth of the 
latter might occur. The author has also found Bret* 
innomyees in American lager beer, and is of the opinion 
that this organism occurs fairly frequently in lager beer. 
Hence, cells of Brettanoniyees, capable of development, 
occur fairly often in beers of most various kinds ; they are 
only of real importance, however, in the case of certain 
English beers. Since the Bretinnomyces occur occasion- 
ally in beers of very different kinds, there is probably a 
permanent natural source of infection existing here and 
there, from which, accordmg to the time of year and 
local conditions, small numlwrs of organisms are intro- 
duced into til* brewery ; these organisms are retarded in 
development, however, or altogether suppressed (stage 1 ). 
If, however, exceptionally favourable conditions obtain 
in the brewery, tlie organism is enabled to produce its 
sfiecific effect, necomjmniod by vigorous development, 
and an acute form of the characteristic disease occurs 
(stage 2). If the conditions in the brewery are frequently, 
or even permanently favourable to growth, the disease 
passes into the third stage. The organism increases 
enormously, the fresh infecting material, in a very vigorous 
state, spreads continuously, independently of all external 
conditions, and the disease has now become chronic. The 
Brettnnomt/ccs, in English breweries, present a typical 
example of such an infection in the third stage. — L. £. 

Beer : Peculiar sediment in pasteurised . N. H. 

Claussen. Amer. Brewers’ Rev., 1605, 19, 578; Z. ges. 
Brauw., 1906, 29, 407. 

The author has examined the sediment of a pasteurised 
beer, consisting of relatively large, bulky flocks, more or 
loss dark in colour. Microscopic examination showed 
that the sediment consisted of unorganised matter, in 
which crystals, cork cells, and sundry indefinite particles, 
besides a moderately large number of bacteria, were 
embedded. In addition, diatoms and green algse were 
found in the flocks. For soaking the bottles, the Brewery 
used lye, prepared with water from Lake Michigan, and 
the bottles were afterwards rinsed with water from the 
same source, and then with filtered water. The water | 
from the lake was found to contain exactly the same 
organisms as were present in the bottles. In order to 
determine the cause of the formation of the sediment, 
various samples of the lake water wore placed in open 
bottles in the laboratory. All the samples showed a con- 
siderable quantity of diatoms and green algae, and, in 
addition, more or less numerous protozoa and bacteria 
develoiied. Amongst the latter a rod-shaped organism 
was observed, wmch formed a very bulky muoilaee. 
In a bottle rinsed out with this water, ana then filled 
with beer, and pasteurised, flocks were formed, quite 
similar to those contained in, the bottles originally 
examined. The same result was obtained when 1 o.o. 


of the water was added directly to the beer in the bol 
before pasteurisation. The greeter the aihoimt of bactoi 
muoil w in the water, the more abundant was the fom 
tion of Hooks in the i>asteurised beer.-— L. E, 

IFine from the loquat fruit. T. Takahashi. Bull. 0 
Agric., Tokyo Imp. Univ., 1906, 7, 111—112. 
The fruit of the loquat, Priobotrya japonica, Llndl., ] 
a yellow colour. very fragrant flavour,” and sweet tax 
it is used as a foodstuff. The fruits contain 78*57 
cent, of water and 26*43 tier cent, of drj' matter, compoi 
of 13*72 per cent, of seeds and 12*71 per cent, of 
The must has a density of 12° — 13° B. at 17*5° C.» i 
contains: dextrose, 7*3; pentosans, 0*895; 

3*266 ; citric acid, 0*284 ; malic acid, 0*070 ; and a 
0*544 ]m cent. On adding 16 jier cent, of cane sugar 
the must, and allowing it to ferment, a wine rosembl 
” Tokayer ” in taste and flavour was obtained. By 1 
mentation of 108 hectolitroB of the juice with a p 
culture of wine yeast, a wine having the sp. gr. 1*02 
and of the following composition, was obtained ; alcol 
7*130; glycerol, 0*0873; volatile acids (os acetic aoi 
0*145; non-volatile acids (as citric acid), 0*437'; su 
(dextrose), 0*284; extractive matter, 3*116; end s 
0*490 iKir cent. — A. S. 

Ainyloc4:llidoscs [Insoluhlc amyloses] in natural starch 

Determination of the . J. Wolff. XXIII., n 

716. ^ 

Colouring matters from molasses, rinasse, tbc. Wichai 
IV., page 087. 

Alcohol Bill ; Industrial in the United States. ( 

Paint, and Drug Rep. IT.R.] 

On May 24th the Senate passed unanimously the ! 
providing for the freeing from taxation, after Jan. 1, l€ 
of denatured alcohol used for industrial purposes; 
Bill has since received the President’s signature. Foil 
ing is the text : — 

‘ Sec. 1. Be it enacted, &e., that from and after th 
months from the passage of this Act donieBtio alcohoJ 
such degree of proof as may be prescribed by the Comn 
Hioner of Internal Revenue and approved by the Secret 
of the Treasury, may be withdrawn from bond without 
payment of internal revenue tax, for use in the aits i 
imuistries, and for fuel, light, and power, provided a 
alcohol shall have been mixed in the presence and nn 
the direction of an authorised government officer bel 
withdrawal from the bonded warehouse, with denatur 
material suitable to the use for which the alcohol is wi 
drawn, but which destroys its character as a bever 
and renders it unfit for liquifi medicinal purposes. 

“ The character and quantity of the saief denatur 
material and the conditions upon which said alcohol n 
be withdrawn free of tax shall lie prescribed by the C< 
missioncr of Internal Revenue, who shall, with the 
proval of the Secretary of the Treasury, make all neoess 
regulationK for carrying into effect the provisions of 1 
Act. 

” Sec. 2. That any person who uses alcohol withdrs 
from bond under the provisions of Section 1 of this . 
for manufacturing any beverage or liquid medioj 
preparation, or knowingly sella any beverage or liq 
medicinal jireparation made in whole or in part from si 
alcohol, or knowingly violates any of the provisions 
this Act, or who shall recover or attempt to recover 
redistillation or by any other process or means any aloo 
rendereil unfit for beverage or liquid medioinfil purpe 
iiniler the provisions of this Act, or who knowringty m 
sells, or conceals alcohol so recovered or re^stUled, sh 
on conviction of each offence, bo fined not more tl 
85,000 or lie imprisoned for not more than five years, 
both ; provided tnat manufacturers employing processes 
which alcohol, used free of tar under tuo provision of t 
Act, is expressed or evaporated from the articles ms) 
factured, snail be permitted to recover such idoohol and 
have such alcohol restored to a condition suitable 
for re>use in manufacturing processes under such 
Utions os the Commissioner of Internal Avenue, witjk i 
approval of the Beoretary of the Treasury, shill pnscri 
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Sec. H. That for the em]^oyment of such additional 
force of chemieta, Internal Revenue agents, insiwctors, 
deputy collectors, clerks, lahoiirors, and other assistants 
as the Commissioner of Internal llevonue, with the 
approval of the Secretary of the Treasury, may doom 
J)roj)or and necessary to the prompt and efficient operation 
and enforcement of this law, and lor the purchase of locks, 
seals, weighing beams, gauging instruments, and for all 
necessary expenses incident to the proper execution of 
this law, the sunv of 8250,000, or so muon thereof as may 
be required, is hereby ap})ropriatod out of any money in 
the Treasury not otherwise ap])ropriated. 

“ For a period of two years from and after the passage 
of this Act, the force authorised by this section of this Act 
shall bo appointed by the Commissioner of Internal 
Revenue, with the a})[)roval of the Secretary of the 
Treasury, and without compliance with the conditions 
prescribed by the Act entitled ‘ An Act to regulate and 
improve the Civil Service,’ approved January 10, 1883, 
and amendments thereof, and with sucli compensation as 
the Commissioner of Internal Revenue may fix, with the 
approvjil of the Secretary of the Treasury.*’ 

Enomsw Patent. 

Beer and the like ; Appartdu^ fur cooling and carhonating 

. L. Chew and H. J. West and Co., London. 

Eng. Pat. 20,080, Oct. 4, 1905. 

Tub invention relates to improvements in the cooling and 
carbonating cylinders employed in the production of the 
beer described in Kng. l*at. 17.951 of 1902 (this J., 1903. 
223). Cross tubes arc now arranged through the cylimler 
in such a manner that there is a natural circulation of the 
cooling liquid through thorn from one jiart of the jacket to 
another. The ends of the cylinder may also be provided 
with cooling jacket a. — W. P. S. 

Fuknoh Patent. 

Alinieniary product [Albuminoid containing meUd endtH] ; 

Preparation of an from yeast. G. Jacquetmn. 

Fr. Pat. 301,356, April 12, 1905. XVI11..4., next column. 
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\yhitt of egg ; Phosphorus content of . K. Kaaa. 

Monatsh. Chem,. 1900, 27, 403 — 409. 

The author quotes analyses to show that white of egg 
and oryatallisod ovum albumin contain phosjihorus in 
varying amounts. Tlius the white of a fresh egg eon- 
tained 0*155 |>er cent., whilst that of an egg, from the 
same fowl, which had been kept for a month contained 
0*228 per cent. Crystallised preparations obtained 
either by the Hammarsten or Hopkins-Piiikiis methods 
from will to of egg contained as much as 3*0 jier cent, of 
phoaphortis. It is suggested that the phosphorus is 
not present oa an impurity, but forms an essential con- 
atituent of the ovum albumin. — E. F. A. 

MUk : A condensed vegetable . T. Katayama. 

Bull. Coll. Agric., Tokyo Imp. Univ., 1900, 7, 113 — 

lie. 

A LlQinn closely resembling cows’ milk is obtained by 
•oaking soy-beans In wator, crushing them, and boiling 
with water. It has the following average composition ; 
Water, 92*53 ; protein, 3*02 ; fat, 2*13 ; fibre, 0*03 ; 
uon-nitrogenous extract, including carbohydrates 
(galactau), 1*88 ; and ash, 0*41 per cent. This soy- milk 
can be easily converted into a durable product resembling 
condensed cow’s milk, by adding cane sugar and a small 
quantity of dlpotassium phosphate (to prevent sejiaration 
of protein), and evaporating in vaeuo. The condensed 
soy- milk has a oonaiaerablo nutritive value, but cannot 
replace cows’ milk or mothers’ milk in the nourishment 


of infants. Adulteration of condensed oows’ milk by 
condensed soy-milk could be detected by addition of 
sodium carbonate, when a yellow ooloranon would in- 
dicate the presence of the latter. Also, if a portion of the 
suspected milk were mixed with twice its bulk of water, 
treated with a few drops of dilute snlphurio acid, (fnd 
one-tenth of the whole distilled off, the distillate would 
possess the characteristic odour of the raw beans, if soy- 
milk were present. Adulteration might also be detected 
by separating the casein from the suspected sample with 
rennet, and addmg caloiuth nitrate to the filtrate ; the 
formation of a precipitate would indicate the presence 
of the globulin of sov-milk, the so-called glycinin. — A. S. 

Cheese ; Preparation of a vegetable from the protein 

of the soydjcMn. T. Katayama. Bull. Coll. Agrio., 
Tokyo Imp. Univ., 1906, 7,* 117—110. 

The soy-bean when boiled udth water yields a milk (see 
preceding abstract), of which the chief pVoteid constituent 
IS glycmin, a globulin similar in properties to legumin, 
and having the following composition : Carbon, 62*12 ; 
hydrogen, 6*93; nitrogen, 17*53; sulphur, 0*79; and 
oxygen, 22*63 per cent. (See Osborne and Campbell, 
this J., 1808, 784). 8oy-niilk when treated with calcium 
and magnesium salts, yields a precipitate, which is sold 
in Japan under the name of Tofu. The author has 
attempted the preparation of a cheoso from Tofu. 
460 grins, of pressed Tofu wore mixed with 60 grms. of 
common salt, 50 grms. of pressed milk casein, 2 grins, of 
milk sugar, and 2 grms. of finely-ground Swiss cheese, 
and the mixtuie was wrapped in a linen cloth saturated 
with brine, and left for five months in a room with an 
average temperature of 15" C. At the end of this time 
the mass was of a grey colour, and quite compact ; it was 
free from the numerous pores produced by evolution of 

§ as in Swiss clicese. The cheese had an agreeable taste 
ifferent from that of Swiss chocso, and when extracted 
with water, yielded a solution in which the presence of 
albumoses and jieptones was detected. Further expori- 
inents with mixtures ooutaiiiing larger quantities of 
milk-sugar, but no casein, gave similar results. — A. S. 

Alq CR Fresh water as an article of human food. 

y. ^iiainikawa. Bull. Coll. Agrio., Tokyo Imp. Univ., 
1906, 7, 123^124. 

Nostoc Phyllodcrma, of the group of the Schizophyccce 
(Sui'/:enji-iiori, kotobuki-nori). The ulgic are collected 
in small nets, and cleaned from other algro ; they are 
then cut into small pieces, sjiroad on bricks, and dried 
in the sun into thin sheets. About 2 litres of fresh algai 
yield one sheet of 2 square ft. ; five sheets weigh 90 grms., 
and cost 2^ yen. The commercial product contains 
18*07 uor cent, of moisture, and the dry substance has 
the following composition ; Crude protein, 24*76 ; crude 
fat, 0*93; crude fibre, 3*64; pentosans, 4*50; galaotan 
1*86 ; ash, 12*28 ; other matters (chiefly starch), 58*40 per 
cent. It contains lecithin, but no mannan, sugar, or 
taiium. 

Another kind of fresh water algte used as a foodstuff 
in Japan is Prasiola japoniea of the group of the 
Cklorophj/cere (Daiyagawa-nori, Nikko-nori). — A. S. 

Albuminoid and gelatinous substances ; DeUrmincUion 

of by means of acetone. F. Bordas and Touplain. 

XXIII., page 716. 


Alimentary product [Albuminoid eontainhig metal salts] ; 

Preparation of an from yeast. (L Jacuuemiu. 

Fr. Pat, 361,366, April 12, 1905. 

Skveeal ways of obtaining the product are described, 
all of which are based on the fact that yeast is capable 
of absorbing and fixing metallic and other salts. The 
yeast, for instance, may be grown in a medium con- 
taining a soluble iron salt, or boiled with an iron solution. 
The cells of the yeest may be burst, and the mass then 
mixed with the metallic salt solution ; the product is 
finally precipitated from the mixture by the addition of 
alcohol or sodium sulphate. In all the above oases the 
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pyodiioi is dried, end powdered for nee, or it may be 
dinjolved in euiteble aoivente, and evaporated to form a 
•oal© pqreparation.— W. P. 8. 

Cereals and their husks ; Process of bkaehing awd 

sterilising . 0. Zimmermann and C. H. Bucoenau. 

Pr. Pat. 3dl,383, Dec. 4, 1906. 

Sbb Eng. Pat. 26,010 of 1906 ; this J., 1908. 387— T.F.B. 

MUk, fkc. ; Alkali-hutyron^etric method for the deter- 
mination of fat in . At Siohler, Fr. Pat. 362,444. 

Jan, 10, 1906. XXIII., page 718. 

(A)— SANITATION ; WATER PURIFICATION. 

Water bacteria ; Hidogy of the . E. Kohn. Cent* 

Bakt, (Abth. 2), 1900, 16 ; Woch. f. Brau., 1900, 28, 
319. 

When samples of good natural water are kept for a long 
time, the micro-organisms vary in q uantity and’ relative 
proportions. The increase in the numbtjr of germs is 
greatest in vessels of those sorts of glass which are the 
most soluble in water. At high temperatures, the micro- 
organisms increase faster than at low temperatures, but 
their number again decreases faster than at low tempera- 
tures, The relative proportions of the different spooies 
vary according to the rule that the most exacting forms 
anjiear first, l)ut are subsequently rtiplaced by forms 
which have lower requirements. The former species 
grow in presence of 16 per cent, of dextrose, but the latter 
are already somewhat at a disadvantage with only 6 per 
cent, of dextrose ; they prefer some simpler form of 
carbonaceous nutriimt. The minimum proportions of 
dextrose necessary for the development of the more 
exacting species lie between the limits of 10Hxl9-i® and 
198 X 1()~1* per cent. The minimum proportion.H of dex- 
trose required by the «pt*oies which apjH'nr later lie between 
198 X 10-14 and 198 x lO-t® |)er cent. The minimum limits 
of nitrogenous nutrition are, in the case of ammonium 
sulphate and ammonium ]»hoHphate, between 86x10-^* 
and 66xKM» The minimum limits of pbosphatic 
nutrition could not bo determined, since water extracts, 
even from the most insoluble sorts of glass, more phos- 
phates than the minimum required. — J. F. B. 

English Patent. 

•Sewage and the like ; Separation of sdid matters from . 

C. Kromer and Ges. fiir Abwhsserklarmy. m.b. H., 
Berlin. Eng. Pat. 5908, March 12, 1900. 

The sew'age is first freed from floating and heavy impuri- 
i;ies bv treating it in tanks similar to those described in 
Kng. Pat. 14,603 of 1901. and 14,461 of 1903 (this J., 
1902, 917 ; 1903, 1096). The sludge settling at the bottom 
of the tank is moved, by means of a scrajier extending 
across the bottom of the tank, to a channel communicating 
with a second tank. Insieatl of the channel, a screw 
^ionveyor, situaUd in a tubular channel at the front of the 
tank, may be employed. The scraper is curved upwards, 
so that when it is niovcd to its final position, the channel 
or the 5*erew’ conveyor, is completely cut off from communi- 
cation with the tank. The sludge ferments in the second 
tank, and is separated into a floating layer, which is removed 
and con be used as a manure, and a layer consisting 
chiefly of sand, which remains at the bottom of the tank. 
The fermentation of the sludge may bo accelerated by the 
application of heat. — W. P. S. 

United States Patent. 

Water-sixU. R. P. Bamstead, Boston, Mass. U.S. Pat* 
823,488, June 12, 1906. 

A BOILER, 2, is enclosed above a source of heat by a casingy 
4. and oommunioates by the pipe, 11, with the coil, 10, 
in the evaporator, 7, which is plooed above the IwUor, 2, 
and is enclosed by the casing, 6, having openings, 6, in 
its upper part to allow the products of combustion to 
-esoa^. The vapours from the evaporator, 7, pass by the 
ipe, 21, to the tubular condenser, S, the water over* 
ow of which, 27y is connected by the pipe> 83, provided 



ydth a valve, 29, to the coll, 30. The latter is placed 
immediately above the boiler, 2, and oommunioates at 
its upper end with the under side of the evaporator, 7. 

*-W. H. a 

French Patent. 

Water and seuage ; Process for purifying and sterilising 
Mme. Salarnicr, nh M. A. Lagogu^, and la Soc. J. 
Joan et Cie. Fr. Pat. 361,332. AprU 6, 1906. 

The water is led into a funnel, where it is mixed with 
kaelin, and then falls on to horizontal fans revolving at fk 
high sfKxd and placed in the upjier pait of a tall o^ndw. 
The fine spray of water thus forfned falls on to a circular 
plate inclining towards the centre of the cylinder, and 
passes down a central pipe to the bottom of the oylinder. 
whence it rises through the space lietweun the pipe and 
the out^r wall. This space is provided with a numl^r of 
sujierposed baffle-plates on which the solid matters are 
coileotwl, whilst the clear water loaves the cylinder by a 
pi]3©, and is conducted to a filter. Besides atomising the 
waUw, the fans draw a strong current of air into the 
cylinder for the purpose of ai’rating the water and oxidls* 
Ing the organic matter present. Means are provided for 
removing the sediment from the cylinder. Other »ub« 
stances, besides kaolin, may be added to the water ; for 
instanco. talc, infusorial earth, and phosphoric acid can ba 
used. If phosphoric acid be employed, a corresponditm 
amount of calcium oarbonato must also be added. — P. 

German Patent. 

Sludge [jrom sewage purification] ; Dehydration and 

uttlisaiion [«s manure] of . H. Grofse-Bohle. 

Ger. Pat. 167,700, May 20, 1904. 

The sludge from sewage purification is difficult to utiUsa 
on account of its high content of moisture, the watar- 
retalmug proptirties being due to the fatty matters 
contained in the sludge. According to the present 
invention, the crude slucige, freed from coarser suspended 
particles, and, if necessary, diluted with water, isheatad 
to a temperature above 60" C., whereby it separates into 
two layers ; the upper layer, consisting maimy of froth, 
contains a large proportion of the fat originally present 
in the sludge. This layer of froth is remove^ imd is 
worked up tor fatty acids and soaps, or is used for tha 
manufacture of gas. The lower la;^r of sludge, pomr in 
fat, can now be easily dehydrated by draimug, 8Har» 
pressing, or oentriingaUsing, and yialdi a Isial^ reeldtia 
which can ba need duaotly as a firtiUsar»**^A» i* 
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XIX.— PAPER, PASTEBOARD, Ete. 

(Continued from page 653.) 

Wood {Wood pvlp'\ 2 Action of bacteria on . B. 

Halenkovic. XXIV., page 717. 

Enqlish Patents. 

Ptantic 8%^!danctB {VutcanUe and celluloid] v (ted aBhaaen 

in dent'd prothesia : Method of colouring . L. 

Eilertsen. Eng. Pat. 12,203, June 13. 1005. XIIIC., 
page 704. 

Threads^ flma, and laminae from viscose ; Preparation of 

. 8. Peesaarer. Eng. I'at. 16,583, Aug. 15, 1906. 

V.* page 691. 

United States Patent. 

Parchment [Paper] ; Process for manufacturing artificial 

. 0. Sachaenroder, Barmen -Untcr barmen, (Uer- 

manj. U.S, Pat. 821,434, May 22, lOOG. 

8 eb Fr. Pat. 302,463 of 1906 ; following these. — T. F. B. 

French Patents. 

Parchment paper ; Manufacture of opaque and non- 

hygroscopic . (J. Saehsenreider. Fr. Pat. 362,463, 

Jan. 16, 1906. 

Opaque and non-hygroscopio parchment papera are 
prepared bv incorporatmg with the parchmentising bath 
opaque auLatanceH, such as barium sulphate or other 
metallic aalta or oxulea, and water-repellent substances, 
auoh as metallic soaps, or emulsions of paraffin and mineral 
oils. These substances penetrate the pajicr, together with 
the parchnientiaing acid, and are hold during the fixing 
and washing jiroeesses by the viscous nature of the 
modified cellulose. — J. F. 11. 

Collodion for artificud silk ; Compression of by 

apecitd solvents. Collodion for artificial silk ; Pre- 
paration of a concentrated . Collodion [for arti- 

silk] I Filter-press for . Soc, anon, des 

Plaques et Papiers Phot. A. Lumit're et ses Fils. 
Ft. Pats. 361,323, 361,324, and 361,329, April 4 and 6, 
1905. V., r>age 691. 

Silk ; Process for the manufacture of artificial . 

E. Crumi^re. Fr. Pat. 361,048, Nov. 27, 1906. V., 
page 001. 

Sdk ; Process for the manufacture of brilliant threads of 

artificud , by precipitating cellulose in (dkaline 

solutions. Boc. Oen. de la Boie Artifioielle Linknioycr. 
Fr. Pat. 361,061, Dec. 4, 1906. V., page 692. 

XX.>-nNE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

(Continued from page 654.) 

Alhedoid salts of inactive secondary butyl -ben zenesulphonic 
acid. A. Klages. Ber., 1906, 89, 2131—2135. 

Attempts were made to separate the alkaloid salts of 
raoemic secondary biityl-henzieiiesulphonic acid into its 
active coni|>onents by successive extractions with small 
auantiiicB of solvent," but without success. If the anhy- 
drous barium salt of secondary butyl-benTcnesuljjhonic 
Ecid bo warmed with phosphorus pentachloride, a colour, 
lose Bulphoohloride is produced, boiling at 179^ — ISC'* C. 
at 20 mm. The anilide melts at 03 —64^’ C., and the 
aulphamide at 80^ — 8P C. The alkaloid salts were pro- 
duced by treating the barium salt of the sulphonic acid 
with the sulphate of the required base. Quinine secondary 
butyl* benzeuesulphonate melts at 184° 0., and has 

W? •• ~ The oittolumiite and morphine salts 

oottld not be properly crystallised, Cinohonidine secon- 
daiy butyl-benEMMWtuphonate forms oolourless gUsteding 


needles, melting at 205° C., and With [«]^*» -7’34°. 
The brucine salt was oily. Stiyohnine secondary butyl- 
benxenesulphonato crystallises m fine needles, melting at 
189° — 190° C., and is optically inactive. — F. 6hdn. 

Brazilian drugs ; Notes on some . T. Peckolt. Ber. 

Deutsch, Pharm. Ges., 16, 176. Pharm. J., 1906, 76^ 
767. 

Jatropha Curcas. — The seeds of the ripe kernel yield, by 
cold pressure. 22 jicr oent.f and by hot pressure, 40 per 
cent, of a colourless, odourless fixed oil, with a taste resem- 
bling that of castor oil. By extraction with jXJtroleum 
spirit, 44 per cent, of oil is obtained, but some resin is 
also extracted, and imparts an acrid taste to the oil. The^ 
seeds, freed from their cotyledons, or slightly roasted to 
remove the poisonous principle, oarcrin,' are employed as 
a purgative. A 10 per cent, decoction of the loaves hns 
hiemostatio properties. — A. S. 

Lime juice ; Ascertaining the strength of concentrated , 

by means of a hydrometer. F. Watts. West Indian 
Bull., 1906, 7, 36—39. 

The strength of a concentrated lime juice can readily be- 
ascertained by diluting the liquid ten times, reading" the 
specific gravity with a hydrometer, and referring to a 
table. By this procedure, the citric acid contents of a 
variety of juices of different concentrations were found to 
i^ree within te>chnical limits with the results of titratiou'j. 
The author deprecates carrying the <*oncentration further 
than 8 : 1. and recommends boiling down till the eitro- 
ineter shows 60° in the Iwiling liquid, when the strength 
will be approximatelv 100 oz. of citric acid per gallon. 

— W. A. C. 

TerjK'nes and ethereal oils ; Contributions to our knoie- 

ledge of . 81 .f/: Communication. 0. Wallach. 

Annalen, 1906, 847, 316—346. 

The present communication deals with the simplest 
methene hydrocarbons, and their transformation into 
alicyclic aldehydes. The subject is treated under tlio follow- 
ing headings : — Pentacyclic compounds : methene cyclo- 
jientane. Hexacyclic compounds : derivatives of cyclo- 
hexanone ; methenecyclohcxane, hexahydrobenznlde- 
hyde ; derivatives of 1.2-(a-) methylcyclohexanone ; 
derivatives of active 1.3-(/3-) methylcyclohexanone, 
methene- 1 -methyl-3-oyoIohexane ; derivatives of 1.4. 
methylcyclohexanone, mothene- 1 -niothyI-4-cycIohexane. 

Pyrazolones ; New methods of synthesis of . C. 

Moureu and I. I^zennec. Coiiipt. rend., 1906, 142, 
1584—1637. 

Ethyl amylpropiolate. O.COOC2H5. and ethyl 

caproylacetato, CftHii.CO.CHa.COOCjHft, condense with 
phenylbydrazino to give the same am vlpheiiyl pyrazolone 
melting at 96° C. Similarly, ethyl hexylpropiolate, 
C(|Hi 3 C ! C.COOUgHii, and methyl heptylylacetate, 
^he same hexylphenyl- 
pyrazolon© molting at 84°— 86° C. Hydrazine will also 
react with acetylenic amides, ammonia being eliminateil. 
Phcnylpropiolamide, CflH5.C C.CONH^, when heated 
with hydrazine gives a phenylpyrazolone melting at 
237° C. This nroduot is identical with that obtained 
either from etnyl phenylpropiolate or ethyl benzoyl- 
acetate. Another method of making pvrazolones is by 
the interaction of hydrazines and alkylated /^-hydioxy- 
aorylic esters. Thus hydrazine hydrate and phony leth ox y- 
acrylio ester, C8H5.C{OC2H^) : CH.COOC«H.v give the 
phenylpyrazolone melting at 237° 0. If phenylhydrazin© 
be used in place of hydrazine in this latter reaction, 
diphenylpyrazolone is produced, melting at 266° C., and 
identical with that obtained by Knorr on heating oinnamyl 
phenylbydrazido. The author considers that where tbo 
acetylene linking is absent, the hydrazine replaces the 
alkyl grouping of the ester, and then the chain closes 
to form a pyrazolone. But where the acetylene linking 
is present, the acetylene linking itself is first attacked.. 

— F. SHDir, 
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Sfdpho-acetic acid. 0. Stillich. J. prakt. Chem.. 1906, 
78, 538-^644. 

P^'^pftration of eiilpho-acotic acid by heating together 
sulphunc and acetic acids was tried at "different tempera- 
tures and with different proi»ortions of the reacting 
siiDBtances. The yield varies with the temperature and 
with the amount of water in the sulpliuric or acetic acids. 

grniM. of acetic acid and 25 grms. of sulphuric 
acid, both being free from water, 4 grms. of sulpho acetic 
^id were obtained by heating at 198^ 0. for 30 minutes. 
Sulpho-acctic acid may also* bo prepared from chloro- 
sulphonic acid and glacial acetic acid, or from acetic 
anhydride and sulphuric acid, but the yields obtained 
are small. 

Tile best method of prqmration is from ehloracetic acid, 
and sodium ,uilphite. Fifty grms. of ehloracetic aeitl, 
300 c.c. of water, 70 grms. of sodium carlionaO*, and 130 
grms. of crystallised sodium sulphite are boiled together for 
20 minutes, when no more sulphur dioxide should come 
off. 130 grms. of barium chloride in 2(M> e.e. of water 
ara then added ; anv sulphate in the solution is precipi- 
tated ; from the filtrate barium sulpho-aeetatc can he 
ervstalUsed, the yield l>eing 92 ]>er cent, of the thcfiretical. 
The free acid is obtained from its barium salt by means 
of sulphuric acid. On ovajKirating the aipieous "solution 
of the acid in mcuo, crystals are obtained ; these are 
sulpho-aoetio acid with one molecule of water (m. pt. 
84'" — 80° O). The acid is soluble in acetone and alcohol, 
insoluble in ether, nitrobenyene. and chloroform. It is 
not decomposed by boiling with water, acids, or alkalis. 

-*C. E. F. 

s-Tetrachlorethane and hexacMorethanc ; Methods of 

preparation of . F. Michel. Z. angew. Chem., 

1906, 19, 1095—1097. 

i-TetrachloretJi/ine. — Into a mixture of sulphur chloride 
with 1 per cent, of its weight of reduced iron, chlorine gas 
is led, the unaiisorhed chlorine exfielled by carbon dioxide, 
and dry acetylene led in, keeping the tem|K^rature below 
C. When absorption slackens, excess of acetylene 
is exjielled by carbon dioxide, and chlorine led in. " The 
alternation of chlorine and acetylene is kept up till neither 
gas is absorbed to any extent, and the mixture is then 
shaken with water to decompose the remaining sulphur 
chloride, and steam-distilled. The distillate is washed 
with dilute sodium carbonate solution, separated from 
this, dried, and fractionated. It is chiefly a-tetrn- 
ohlorethane, with a little of the penta. and hexachloro- 
compoumls. 

Hexachlor ethane. — Through the same original mixture, 
boiling under a reflux condenser, acetylene is first led. 
then (after expulsion of excess) chlorine till yellow in- 
condensable va]»ours ajijiear, and the alternation con- 
tinued as above, ending with excess of chlorine. The 
hot liquid is poured off, and allowed to cool, separated 
from the crystals of he.xachlorethane (which are })reHsed 
between filter-paper), and treated again as above, after 
adding a little more reduced iron. This treatment is 
repeated as long as practicable, and the final mother 
liquor is concentrated by distillation, and leaves a further 
crop of crystals on cooling. The crystals are sublimed 
in steam, dried, and crystallised from alcohol.— J. T. D. 

Formaldehyde ; A coni^rison of some of the methods for 

determining . F. Russ and B. Larsen. Mitt. I 

techn.-Gcw. Museums, 1906, 16, 85—98. 

With solutions of pure formaldehyde Romijn’s iodo- 
metrio method (this J., 1897, 366), Legler’s ammonia 
method (this J., 1897, 367), and Lemme’s sulphite method 
(this J., 1903, 1107) all give trustworthy results, and the 
concentration of the smution has no influence on the 
figures obtained. It is quite otherwise, however, in the 
cose of commercial formaldehyde. With solutions 
containing 0-8 per cent., or more,* of the aldehyde, con- 
cordant results are obtained by all the methods, but the 
more the solution is diluted, the higher the apparent 
percentage of aldehyde becomes. For instance, a sample 
0^ commercial formaldehyde showing an average content 
of 40 per cent, when a 0*8 per cent, solution of it was 


employed for the determinations, gave 78 per cent of 
aldehyde when a 0*1 per centi solution of it waa analysed* 
These anomalous results are due presumably to im- 
purities in the commercial aldehyde. Of these impurities, 
methyl alcohol and acetone are the most common, and the 
authors rword a number of experiments the resold of 
which show that the presence of acetone leads to the 
formation of iodoform in the iodine method, whilst 
methyl alcohol acts as a non -electrolyte, and depreMes 
the dissociation of the electrolytes in the reaction, 
depression dejiends on the ratio of the non -electrolyte 
to the electrolyte. The reason for the inaccurate results 
obtained on decreasing the strength of the solution is not 
thus, however, fully explained, and at present remains 
an open question. The investigation simply shows that 
solutions containing not less than 0*5 |)er cent, of aldehvde 
must be used, to tdilam trustworthy results. — W. P. 8. 

lodomerc urates of magnesium and manganese. A. 

Duboin. Comptes rend.. 1906, 142, 1338—1330. 

By the same process as in the case of calcium (thia 
J.. 1906, 283), the author has obtained the salts 
Mgl2,2HgIo,7H2(); MgIa,Hgl2,9HaO; and 8MgI*,6Hgl9, 
2OH2O. Their general behaviour is similar to that of 
the calcium iodomercurates. — J. T. D. 

Mercurous and mercuric sulphates ; Action of iodine 
on ~ — . K. Bruckner. Monatsh. Chem., 1906, 27, 
341-349. 

Mkrctroiim oxide and iodine mixed in the projiortions 
6Hg,^()-f- I2I2. interact, when gently warmed, forming 
a ini.\t«re of mercuric iodide and iodate, which can bo 
separated by dissolving the iodide in alcohol. In preseneo 
of wa^r the change only takes place slowly, but may 
be facilitated by boiling ; in alcoholic solution interaotion 
only takes place very slowly. The author assumes that 
the mercurous iodide is first converted into mercuric 
o.xide and mercuric iodide. Mercuric oxide interacts 
with iodine in accordance with the equation 
6Hg0 + 12I = 5Hgl8 + Hgl80e, 
both when carefully heated in the dry state, and also, 
more rapidly, in tlie presence of water. Alcohol causes a 
more gradual change, being itself oxidiw^d to aldehyde 
by the iodate. 

Mercurous sulphate and iodine, when powdered together 
and heated, react to form a yellowish -white, hard 
crystalline substance, which is decomposed by water into 
mercuric iodide and mercuric sulphate, and is probably 
the double salt, Hgl2,Hg804. In presence of water the 
pnetion takes place very rapidly, mercury iodide and 
iodate being formed, and sulphuric! acid going into solution. 
With alcohol the change is also rapid t the alcohol is 
oxidised in part to aldehyde by the iodate, whilst the 
sulphur trioxide collects in the alcohol. 

Mercuric sulphate and iodine do not interact when 
heated together dry. If. after water has been added to 
the sulphate, converting it into yellow basic sulphate, 
iodine be introduced, the first result is the formation of 
mercuric iodide, which in course of time reaotf with the 
residual sulphate, forming colourless compounds, pobably 
double salts of mercuric iodide and sulphate. A Similar 
compound is at once formed on moistening a finely- 
powdered mixture of sulphate and iodine. In presence 
of alcohol only iodide and iodate are formed, whilst the 
alcohol is oxidised to aldeh3Mc. — E. F. A. 

English Patents. 

Acetylene ami cMorine oases ; Manufaclure. of compounds 

of . J. H. Lid holm, Alby, Sweden. Eng. Pat, 

22,094, Oct, 30, 1906. Under Int. Conv,, April 28, 
1905, 

See Ft. Pat. 368,146 of 1906 ; this J., 1906, 197.— T. F, B, 

Formates ; Process for the manufacture of — Electro- 
chomisohe Werke G.m.b.H., Bitterield, Germany, 
Eng. Pat 772, Jan. H. 1906. Under lot OotXf., 
April 14, 1903. 

See Fr. Pat. 862,417 of 1906 ; foUowing theM.^-T. F, 
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Itobomyl eaters ; Manufacture of . Chern. Fabr. 

von Hoyden, Akt-Ges., Radeboul, Germany. Knj?. Pat. 
10,999, May 10, 1906. Under Int. Conv., Sopt. 4, 
1905. 

IsOBonirvii enters are prepared by heating pinene hydro- 
chloride or hydroi)romide with fatty acidH and fatty acid 
aaltB of zinc, copper, or iron, or of other heavy metals, in 
presence of zinc halide. For example, isobornyl acetate 
is obtained by boiling under a reflux condciiHer a mixture 
of 172 parts of pinene hydrochloride and 500 j)art8 of 
glacial aootic acid with 45 parts of zinc oxide, or with 
106 parts of lead oxide and ,'10 parts of zinc chloride. 

— A. S. 

Lithiuin salt \ Lithium thi/mnte]; Manufacture, of a new 

. G. B. Ellis, Ivondon. From rirm E. Merck. 

Darmstadt, Germany. Kng. Pat. 21,280. Oct. 19, 1905. 
Lithium thymato is prepared by aclding lithia lyc to an 
apueons solution of thymic acid, until the liquid is slightly 
alkaline, and then preci}Mtating the salt by means of 
alcohol. It may slso ho obtained by adding a solution 
of lithium sulphate to bariimi thymato solution, flltoring 
off the barium sulphate, and precipitating the lithium 
thymate from tho solution by alcohol.-- S. 

Unitkd States Patknts. 

{)ainphoryl’Cthoxyjihcniflirnid>\ and proreMa of inahng 
same. A. H. C. Hoitmann and E. 0. ricmmcnson. 
Assignors to Parke, Davis, and Co., Detroit, Mich. U.S. 
Pat. 824,367, June 26, 1906. 

Camfroric acid and aminophenctol are condensed 
together, forming oamphoryl -ethoxy phenyhinide, a suh- 
etance possessing antipyretic and analgesic }»ropertics ; 
its m. pt. is llO^'C., it is (?olourle8H, tasteless, iiisolnhle in 
water, readily soluble in hot liilute alcohol and in “ organic” 
solvents ; it is insoluble in acid or alkali solutions. The 
general process of preparing oaniphoryl-alkyloxyphenyl- 
imides, by condensing two substances containing respec- 
tively the camjihoryl group and the alkyloxy phenyl 
radical, one of which substances is also an ainino- 
oompound, is also claimed. Tho condensation is effected by 
heat and in presonw of a solvent of high boiling point. 

-~T. F. Jk 

Remedy J Process of making an infernal [from 

m-iodo^ hudrojrt/qttinolinp-sul phonic acid], H. Griesc, 
Berlin. U.S. iW 824,539, June 20, 1906. 

8ir Eng. Pat. 9656 of 1905 ; this J., 1905, 1188. — T. F. 13. 

Fubnch Patents. 

Mono-iodo svhstihiiion products of higher fatiy acids : 

Production of . Farbenfabrik. vorm, F. Bayer 

und Co. Fr. Pat. 362,370, Jan. 12, 1906. Under Int. ! 
Conv,, May 5, 1905. | 

Higher fatty acids of the oleic scries, such as onicio. ' 
oleic, elaidic, and brassidic acids, &c., are heated with 
hydriodio acid and glacial acetic acid at a low teni]wrature 
under pressure. In order to make products which can 
bo kept, the iodo ocuds are convertotl into their neutral j 
oarthy-alkalme or magnesium salts. — F. Shdn. i 

Pormaics ; Production of , Elektrochem, Werke 

Ge8..m.b.H. Fr. Pat. 362,417, Jan. 15, 1906. Under 
Int, Conv., April 14, 1905. 

Ik this process for the production of formates, caustic i 
alkali is broken into large pieces, and carbon monoxide 
led over it at a temperature of about 100^ — 120" C., and 
under pressure. There is no necessity to reduce the 
nlkali to fine powder, nor need it be subdivided by any 
inert medium as chalk or carbon. — F. Shun. 

I -Phenyl •%Z-dmethyhi-amino-5-f>f/raxolonc [.4 rnina-anii- 

purine ] ; Process for the alkylaiion of . Soc. 

Cuim. des Usines du Rhdne anoien. Gillianl, P. Monnet, 
and Cartier. Fr. Pat 362,465, Jan. 17, 1906. Under 
Int Conv., Jan, 18, 1906, 

A QUAKTITATIVK yield of a di*alkyl product can Iw 
obtained by the action of dimethyl sulphate on 1- phenyl- 
2.3«diinethyD4-amiiio-6-pyrMoloDe (amino-antipynne) at 
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a temperature of about 100® C. with or without the uae of 
indifferent solvents. The dimethyl sulphate can be 
replaced by ethyl sulphate or other homologues.—F. Shon, 

XX1.-PH0T0GRAPHIC MATERIALS AND 
PROCESSES. 

I (Continued from page 666.) 

I Enolwh^Patent. 

' Flash lights for photographic purposes. 0. Krebs, 

; Offenbach on Maine, Germany. Eng. Pat 24,876, 
Nov. 30, 1905. 

' See Fr. Pat 357,478 of 1906 ; this J., 1906, i36.— T.F.B. 

XXn.-EXPL08IVtS, " matches, Eto. 

! (Continued from page 655.) 

Exjdosion of gunj)owder ; Circumstances attending an 

' . which occurred on the premises of Messrs, Truloeh, 

Harries, and Richardson, I4d., of 9, Dawson Street, 
Dublin, on March 22. 1900. By Major A. Cooper-Key. 

I 11. M. Tnspectoi of Explosives. 

' A VIOLENT explosion took place whilst two workmen 
1 were engaged in breaking up a number of old 0*442 revolver 
I cartridges in order to recover the load of the bullets, 
j The method employed consisted in holding the cartridges 
on the edge of a steel hammer, and tapping round the 
rim to knock out the bullet A largo quantity of loose 
explosive had already been removed, and was scattered 
about the bench, and a 25 lb. tin, two-thirds filled with 
old powder, stood on the floor. Whilst a cartridge was 
undergoing the tajiping orieration a flash occurred, followed 
by a loud explosion, which injured the men, and did 
considerable damage to the premises and* to a public 
hall adjoining. It is pointed out that it i» illegal to carry 
on the operation of breaking up loadetl cartridges except 
m a licensed factory. T’bo use of steel tools and the 
practice of carrying out such work in unsuitable promises 
is strongly condemned. An examination of the powder 
safe whion was situated some distance from the scene of 
the explosion revealed the fact that 12 lb. of fiowdor and 
a quantity of safety cartridges were stored together. 
Attention is drawn to tho need for great-er stringency in 
the administration of the Explosives Acit by the local 
authorities. — B. J. 8. 

XXIIL— ANALYTICAL CHEMISTRY. 

(Continued from page 656.) 

APPARATUS, ETC. 

Thermometer for low temperatures. A. Stock and C. 

Nielson. Ber., 1906, 89, 2066—2069. 

From a bulb of 25 c.c. capacity there issues downwrtrds 
a narrow tube 85 c.ni. long, graduated in m.ra. TTie 
lower end passes through and is rigidly fastened in the 
narrow opening of one limb of a wide U-tube, and dii)« 
3 or 4 cm. below the mercury which half fills the U-turns. 
Tho graduations on the narrow tutie are marked from 780 
nt the bottom up to 740. The limb of the U-tube contain- 
ing the narrow tube is furnished with a second opening, 
which is plugged with (!otton-wool ; and the other liniD 
is provided with a stopcock. This arrangement allows of 
the instrument being adjusted at any time, so that the 
level of the mercury in the inner limb shall stand at the 
graduation corresponding to tho barometer for the time 
^ing. A thin-walled vertical glass tube, 3 mm. outside 
diameter and 65 c.m. long, sealed at its lower end, is 
connected to the top of the 25 o.c. bulb through a giosa 
spiral or zig-xag, which allows some play. The apparatus 
is filled wiUi pure dry oxygon by moans of a side-tube in 
the bulb whicn can be connected with an air pump and a 
supply of the gas, and which is ultimately sealed off, 
Wnen the long sealed tube is placed in a substance of 
% 
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low tomperatur®, tho pressure is reduced to the vapour* 
pressure of oxygen, at that temperature^ and the mercury 
rises in the graduated tube. This tube can either l>e marked 
in millimetres, and the temperature road off from a taljle, 
or it con be directly marked with temperatures. The 
author has constructed a mean curve from the observations 
of Eatroloher, Olszewski. Baly and Travers, and Senter 
and Jaquerod, from which the following table of temiiera* 
tures and vapour pressures is taken : — 


—200“ 

76 mm. 

—194’ 

189 mm. 

—190’ 

89 

—108" 

218 

—198’ 

106 

— 1 92’ 

219 

—107’ 

128 

—101’ 

282 

— 190* 

142 

—190“ 

819 

-^196’ 

104 

—189’ 

868 


— 188“ 

—186“ 

—186“ 

—184’ 

188’ 


402 luiu. 
440 
608 
600 
021 
087 


The principle of the apparatus can be applied to other 
gases or vapours besides oxygen.— J. T. D. 

Vllramicroscope ; T)ie. , and its anj)lication in 

chemistry. L. Miohaelis. Z. angew. Ohom.. 1000. 
19, 948—953. 

Thb construction of the ultramicroscope is based upon the 
principle that if a powerful beam of light be projected on 
an object at right angles to the axis of the microscope, 
instead of parallel to it. as in the ordinary instrument, 
particles much smaller than those which it ‘is possible to 
see under the microscope, are rendered luminous, and 
aptwar as round spots of light to the observer. With the 
ordinary microscope, it is impossible to distinguish objects 
with a diameter less than O’ii y, but with the ultramicro- 
soope the limit is 4 /ift, and lenses of very great magnifying 
power are not rerjuired. It should bo no‘ted that the colour 
of particles observed in the ultrajnicroscope is frequently 
complementary to the ordinary colour by reflected 
light. The ultramicroscope has been used in the examina- 
tion of solutions of albumin, glvcogen, and dyestuffs, and 
also colloidal metal solutions. It has l8?en found that dye- 
stuffs may be divided into classes according to the optical 
behaviour of tneir solutions M'hen examined by tlic ultra- 
microscope. Some dyestuff solutions behave exactly 
like colloidal gold solution (this J., 1902, 1250), the par- 
ticles of dyestuffs showing up in their complemenlarv 
colour on a dark ground. To this class belong “ soluble 
Prussian Blue ” and some organic itolouring matters of 
high molecular weight, as Violet Black, Indulin. and 
Nigrosin. Fluorescent dyestuffs, on the other hand, give 
solutions in which no dis‘tinct particles can bo perceived, j 
although when a beam of light is projected through such | 
a solution, its path appears luminous. It appears evident | 
that the particles in a fluorescent solution are of a much , 
smaller size than those in a colloidal metal solution. | 
Many dyestuffs belong to neither of the groups luentiuned, I 
but occupy an intermediate position ; mminous particles j 
can be observed in their solutions by the ultramicroscojH’, j 
but not in sufficient quantity to remosont the whole of the i 
dyestuffs present, the remainder Wing in the form of a | 
true solution. In the case of Thioniue (l-auth’s Violet), I 
the salts of the dyestuff dissolve to a true solution, whereas 
the solution of the colour base itself in water is a sus- i 
pension of ultramicroscopic particles ; a toluene solution j 
of the colour base exhibits fluorescence when examined by 
the ultramicroscope, but no luminous particles can be 
observed. — A. S. 

English Patent. 

Oas ; AiUomatic apparatus for analysing . E. 

Sohatz, Frankfort on Maine, Germany. Eng. Pat. 
1841, Jan. 24, 1906, Under Int. Conv., April 12, 1905. 

See Addition of Nov. 28, 1905, to Fr. Pat. 359,362 of 1906 : 
this J., 1906, 629.-T. F. B. 

lNOROANJC‘-^Q V A LIT A TI VE. 

Arsenic, antimony, and tin ; Detection and separation of 
- — . 0. Mateme. Bull 8oc. Chim. Belg., 1906, 20, 
46.r-68. ^ 

The method recommended for the separation of arsenic, 
antimony, and tin, when stannous sulj^lde is present (A), 
differs somewhat from that to be used in tW presence of 
itannio sulphide (B). 


A. The mixed svlphidee are hoUed with aSver cent, eofitOan 
of borax, containing ammonium chlori^. 


Rtsidue. Boiled with a 6 per cent, solution 
of sodium carbonate, containing anuno* 
nlum chloride. 


Residua is Stannous ; 
sulphide. 


Filtrate. Antimony 
sulphide is pre- 
cipitated by hydro- 
chloric acid. 


FiUnUs. Afsenio soi; 
phide precipitated 
by hydroohlotio 
acid. 


B. The mixed sulphides are digested with a cold 2 per cent, 
solution of borax, containing ammonium chloride, for 
10 minutes. 


Residue. Dissolvud in a 6 per cent, solution 
of caustic soda. Heated with tartaric 
acid and ammonium chloride. 


Precipitate is anti- 
mony sulphide. 


Filtrate. Stannic 
sulpliide precipita- 
ted by hydro* 
chloric acid. 


Filtrate. Arsenic sul* 
phide precipitated 
by hydrochloric 


Another very rapid method is the following 

The mixed sulphides are boiled with sodium carbonate 
solution. 


Residue Is stannous 
sulpliide. 


FiUraU 

1 . Cooled. 

Precipitate is Anti- 

FUtrate. 

mony sulphide. j 

1 j^lilde 


acid. 


hydrochloric 


The methods may 1>0 apiiUod quantitatively for the 
separation of arsenic from antimony and tin, but not 
for separating these from each other. The three sulphides 
are completely removed from those of the oaSninm 
group by a 10 per cent, solution of caustic soda, if allowed 
to stand for half-an-hour after being heated to boiling. 

It has been incidentally established that stannous 
sulphide is oxidised to a mixture of stannic sulphide and 
stannic chloride, when boiled with dilute hydroohlorio 
I acid lu the presence of air ; and also that antimomy 
sulphide is dissolved by alkali chromates or bichromates. 

I chromium hydioxide being precipitated.— F. SoDN. 

j IEOBOANIC—QUANTITATIVE. 

j Gas analysis ; Sodium hyposulphite {hydrosulphite) in 

I . H. Froiizen. Ber., 1906, 89, 2069—2071. 

I The author uses sodium hyposulphite as an absorbent 
for oxygen. In Hempel’s apparatus, the pipette is filled 
with rolls of iron wire gauze, and the solution used is 
made by dissolving 50 grma. of the salt in 260 c.o. of 
w^r, and adding 40 c.o. of sodium hydroxide solution 
(500 grms. of hydroxide dissolved in 700 o.c. of water) 
Of this solution, 1 c.o. will absorb about 10 c.o. of oxygen.’ 
Qud five minutes standing in the pipette is enough. In 
Bunte B burette, a solution of 10 grms. of hyposulphite 
m 50 c.c. of water, to which has been added 60 c.o. of 10 
per cent, sodium hydroxide solution is used. 

This reagent is cheajier and much more comfortably 
handled than uyrogallol, can be used in presence of carbon 
monoxide, and absorbs as readily at low as at high tempera- 
tures. Comparison with analyses by other methods has 
proved its accuracy, — J. T. D. 

Ozone : Use of in guantitaiive analysis. P. Jannosch 

and W. Gottschalk. J. prakt. Chem., 1906, 78, 497— 

A CONVENIENT apparatus for the preparation df ozone is 
described. The discharge from a small induction ooU 
passed between the waUa of five or six Berthelot ttthM 
arranged in series. The tubes are filled with,#a*B 
containing a little sulphuric acid, and stand in a oyniMkfiM 
glass vessel filled with the same liquid. 1%e inner 
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ing8 of cftoli tube nre all joined to the same pole, and the 
outer coatings to the other pole. A current of air or 
oxygen after first passing through a tube containing 
suipburio acid and another containing soda-lime, is pa.saed 
through the oxonising apparatus. The current is controlled : 
by a stopcock, and no nibber connections are possible, i 
By jMisaing oxygen through an fljiparatuH eontiiining six ] 
tubes, the resulting gas was found to contain H ]»cr cent, 
of ozone. Ozone is an excellent ]>recipitant for man- 
ganese. An ammoniacal solution containing O-OOOl grm. 
of manganous sulpbato gives with ozone, a precipitali* 
of hydrated peroxide of manganese. The deposition 
is complete, and the precipitate is bulkier and lighter in 
colour than when hydrogen peroxide is used as the 
precipitant, and it is easy to filter. To determine 
manganese in a manganous salt, the salt is dissoKcd in a 
small quantity of warm water, or hydroehlorie acid it 
nooessary, and is placed in a dropping funnel. Kvery 
12 seconds one drop of the solution is allowed to fall into 
100 c,c. of a solution of ammonia saturated with ozone, and 
through which ozone is being passed. Afti'r all the h<{Uid 
has run out, the funnel is rinsed with water, and the current 
of ozone continued for about 115 minutes. The precijfi- 
tnte is filtered, and ignited to protosesquioxido, MiVjO.i. Tin- 
results obtained by the author with this method are very 
goral. 

By this method, the separation of manganese from 
sodium, calcium, zinc, and nickel is complete. In solutions 
containing eop]K*r, eadmium, or magnesium, the man- 
ganese precipitate is impure owing to absorption of the 
other salts. In those cases, the priripitate is dissolved 
in hydrochloric acid, and again dropped into an ammo- 
niacal solution containing ozone. Methods for tlu* 
separation of manganese from other metals are being 
investigated. — 0. K. F. 

onaA yic--Qf:A lit a tj ve. 

Milk ^ A condaiHfd veyctahh' . T. Katavamu. 

XVm.-l., ]mge710. 

OnOANlC-^QVANTITATIVE, 

Df'swax ; Examination o( . P. Hohriseh and H. 

Richter. XH., page 701, 

Eurrose and raffinose ; Optical deienni nation of mixtures o/ 

. j. Pieraerts. Hull. .Assoc. Chini. Suer, et Ifist.. 

IfiOfi, 28, 1261--1‘205. 


From the above equations the following values are 
obtained for j: and ty: — 

a:^n-287003a - l8-3ni6a>^ 
y 3-ft604667a 4- 1 1 •65256092al 
The results, which are tabulated, show that tho lovulose 
remains miite unaltered during the above process of hydro* 
lysis, and that tho method may be used for rapid and 
accurate estimations of mixtures of sucrose and raflfinose. 
Tho equations are valid only for a temperature of 20® C. 
i The autlior gives tables of con'oetions for temjicratures 
from 15"' to 25'^ C. — L. E. * 

I AmploccUuloMcs \ Insoluble atni/loses] in natural atarchea ; 

I Drtrrmination of the - — . J. Wolff. Ann. Rev. CJhom. 

I anal., IfKHi ; Woch. f. Brau., 11)06, 23, 316. 

! The ])rineiple described in a jirevioua paper (this J., 1906’ 

: 139) for the determination of starch coagulated by malt 
j extract, may be applied to tho determination of the various 
I grades of amj'locetluloses (insoluble starch) present in the 
natural starches. 'I'ho method is based on the observation 
! of Roux, that even the most resistant amylocelUiloses are 
I soluble in water at 145" C., and that the solution, if ra))idly 
j ecKiled to 65" C., and treated immediately with malt 
; extract, can be completely saccharified before any 
i reversion has taken place, (a) 2*5 grms. of starch are 
I mixed with 50 e.c. of w'ater, and heated for 30 minutes 
; at 145® — 150" C. ; the solution is cooled rapidly to 65® C., 
j and 10 e.c. of a 10 cent, malt extract are added at once, 
i AATien the liquid is saccharified, it is diluted to 200 c.c., 
I and filtered ; 100 c.c. of the filtrate are then converted 
I into dextrose by adding 1 e.c. of sulphuric acid, and heating 
I in the autoclave at 120° C. for 20 minutes. Tlie dextrose 
' solution IS diluted to 200 c.c., and the reducing sugar is 
I determined. (6) 2*5 gritis. of starch and 50 c.c. of water 
I are heated at 100° C., and subsequently treated in exactly 
' the same manner as (a), (r) 2*5 grms. of starch and 50 c.c. 

! of water are gelatinised by raising the temperature to 
I KM) C. ; the paste is allowed to remain for four hours at 
, the ordinary temperature, and is then stiocharified by 
i malt extract at 65° C., the subsequent conversion into 
I dextrose being effected in tho same manner as that of 
j a and h. Tho difference a — c then gives the dextrose 
i equivalent of the amylooelluloses which are insoluble at 
; 05''' C. The difference a — b gives the dextrose equivalent of 
j the amyl ocollul uses which are insoluble at KM)® C., whilst 
j the difference (a — c)— -(« — b) gives those which are soluble 
I only between (i5® and 100® C. The value a, corrected for 
; the dextrose equivalent of the malt extract, gives the 
: dextrose equivalent of the total starch substance, soluble 
I and in.HoIuble amylost's, — J. F. B. 


IISDEK suitable conditions, raftinose is compb’toly con- | 
verted into melibio.se and liovulose by citric acid. I poii i 
this reaction the author has based a method for the polari- [ 
metric determination of mixtums of sucrose and raffinose. , 
To detennine the degree of resistance of lovulose during | 
hydrolysis with citric acid, solutions of known strength 
containing pure sucrose and raftinose were analyseil. 

10 grms. of the substance were dissolved in 50 c.c. of 
warm distilled water, ]Kuired into a 100 e.c. cylinder, 
cooled, made up to volume, mixed, and filtered. 25 e.c. | 
of the filtrate were transferred to a 50 c.c. fiask. 2 c.c. of 
alumina cream adiiod, the solution made up to volume, 
mixed, filtered, and polarised in a 200 mm. -tune. 50 c.c. of 
the original solution were hydrolysed by ))oiHng for 15 
minutoM with 10 c.c. of 20 per cent, citric acid solution in a 
250 c.c. fiask fittetl with a reflux condenser. The solution 
waa then rapidly cooled, transferred to a U)f) e.c. eylnider, 
and 2 e.c. of alumina ereani added. The solution was 
then made up to volume, mixed, filtere^l, and the fill rate 
polarised in a 200- mni. tube. For degrees of angular 
rotJition, the fallowing equations give the [lercontages 
of ‘•ucroee and raflintiw in the sample : — 


' ro.T*' 


/ .^19’S4 , ... 53 

„' = _40 J,.- ^ + 


Albuminoid and gelatinous aubatancca ; Determination. 

of by means of acetone, F. Bordas and Touplain. 

Comptes 1906, 142, 134,5—1346. 

Acetone, w'hethei pure or diluted with water, precipitates 
completely albuminoids, gelatinous substances, diastatKis. 
and peptones. This, coupled with the fact that pure 
acetone dissolves fats and resins, while aiiueoua acetone 
dissolves many salts, affords a liasis for the separation 
of these classes of bodies, in, for example, foods, gela- 
tinous or caseous distempers, “ {lolygraph ” gelatins, &c. 
'The following are details in the case of certain foods : — 
Hntier : 10 grms. are exhausted, first with pure acetone, 
then with aqueous acetone ; the weight of the dried residue 
les» the ash pves the casern. Oheeac: About 2 grms. 
are emulsified in 5 — 10 c.c. of w^ater, and 35 c.c. of acetone 
aixi added gradually and with continuous agitation. 
The insoluble portion is thoroughly washed with aqueous 
and finally with pure acetone, and then the residue 
consists of casein and ash. Milk: 10 c.c. are poured 
into 20 o.c. of acetone, shaken, the precipitate separated 
oentrifugaliy from the liquid, and W' ashed with aqueous 
and then with pure a<.^etone. The proteids so separated 
dry very readily, and are weighed and incinerated, 
deducting the ash as usual. — J. 'f. J). 


a « direct polarimeter rootling; reading after 

hydrolysis. 

xff omount of suoros© contained in 100 c.c. of the 5 
pei^^t. solution. 

y«tt«inount of hydrated raffinose contained in 100 c.c. 
of tJhe 5 per cent solution. 


French Patent. 

Milkt d>c . ; AlkMi^butyrometrie method for the dMarmina- 

Hon of fat in . A. Sichler. Fr. l>at. $62,444, 

Jan. 10, 1906. Under Int. Conv., Jon, 10, 1905. 

I Tik o.a of the milk, 10 c.c. of a solution containing 
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sodium phosphate or sodium carbonate, and I c.o. of butyl 
or iiobutyl alcohol are placed in a butyrometer tube, and 
well mixM. After standing, the fat separates completely, 
and its volume may be read off* A colouring matter, 
preferably an alixarin derivative, may be added to the 
butyl alcohol to facilitate the reading of the volume of the 
fat.-W. ?. S. 


XXIV.— SCIENTinC & TECHNICAL NOTES. 

{Continued from page Oil.) 

Metallic ** ferments.'* P, Sabatier. Bull. Soc. Chim. Belg., 
1000, 20, 13—15. 

Tub author defines a ferment as any substance which, 
by virtue of forming unstable compounds, can bring 
about some transformation in an unlimited quantity of 
material. Ho views both oxidations and hydrogenations 
attained through the agency of finely-divided metals 
as fermentations, and for the following reasons : — 

1. The activity of the motallie ferments depends on 
the eonditions of preparation. "2, Their action is seriously 
affected by the jiresence of traces of other bodies. 
3. Their activity exliibits throe stages : ilevelopment, 
uormal exercise, and decline. — F. Sodn. 

Catalysis [Platinum-hlack] and enzyme action ; Similarity 

between , E. 11. Noilson. Amer. .1. Physiol., 

UK)5, 16. 148-152; Woch. f. Brau., 190(1, 28, 303. 

Thb author treated the glucosides, saliein and auiygdalin, 
with platinum-black at a teiujicraturi! of 40— --Pi” (\, 
and observed a hydrolytic splitting similar to that which 
takes place under the action of the enzyme emulsin. 
The hydrolysis of the saliein could be conduete<l under 
conditions exactly comparable with those of enzyme 
hydrolysis, but that of the nmygdalin could only he 
■effected in open rtasks, since the hydrocyanic acid pro- 
<luced in the reaction uad a strong mhibitive infiueuce on 
the catalysis ; lienzaldehydo was also produced. — J. F. B. 

Metallic oxides ; Employment of as oxidising catalysts. 

P. Sabatier and A. Mailhe. Comptes rend., 1900, 
142, 1394—1395. 

In consequence of a note on this subject by Matignon and 
Trannoy (Comptes. rend., 142, 1210), the authors make 
tt preliminary statement as to the behaviour of euprie 
oxide, a tram of which, in a glass tube, with a stream of 
oxygen containing the vapour of a paraffin hydroearboii 
directed upon it, becomes itieaiidescent at the point of 
impingement when heated in the first place to 2(M>^ C., 
and remains incandescent in the stream without further 
external heating. The oxides of nie.kol and cobalt behave 
similarly. The jiaraffins from methane to heptane 
belmvo thus, and are oxidised completely, save a truce 
which is converted into aldehyde or fatty acid.— J. T. D. 

Wood ; Action of bacteria on . B. Malenkovic. 

Z, landw. V'ers. Oesterr., 1905, 8 ; Woch. f. Brau., 
1906. 28 300. 

A CONOENTRATEP aqueous decoction of wood-sawdust 
has an acid reaction, and. when solidified by agar, it forms 
a medium on which moulds will develop, ‘but which will 
not supjwrt the growth of bacteria. The resins of the 
•coniferous woods and the tannins of the dicotyledonous 
woods possess an antiseptic influence against* bacteiiu. 
If, however, the wood-extract be neutralised, preferably 
by chalk, the solution forms a fairly good nutrient medium 
lor a vast number of aerobic and anaerobic si^ecies of 
bacteria. This extract does not, however, afford support 
■for the development of the bacteria which bring about 
the fermentation of cellulose. Whilst these bacteria, 
which occur in the soil, readily ferment cotton, filter- 
paper, and slihiiar forms of cellulose, they have practically 
no action on wood -cellulose ( sulphite pulp). The ligno- 
oellulose of wood, after purification by solvents, is also 
perfectly resistant to the attack of bacteria, but mould 
•fungi grow on it readily. Sawdust treated with dilute 
«olutioiui of potassium phosphate and ammonium nitrate, 
was found to be oonsiderablv decayed after a year, but 
bacteria were present only in traces. A round-shaped 


budding fungus, apparently a torula yeast, is always 
present in decaying wood, and appears' to ]^ay an ixn* 
portant part in the decomposition. If wood be placed 
m a solution containing 0*1 per cent, of potassium 
phosphate and 0*25 |X»r cent, of ammonium nitrate, a 
vigorous fermentation, accompanied by brotblng and 
evolution of gas, sets in after a few days, but this fermenta- 
tion does not take place if the wood has previously beNen 
purified by extraction. The denitrifying bacteria attack 
only the extractive matters of the wood. — J. F. B. 

Cholesterol ; ConstiUUion of . A. Windaus. 

Ber., 1906, 89. 2008—2014. 

Cholesterol can be converted by wav of a nitro derivative 
into a saturated ketonic alcohol, oholestanunol, O27H.4O8 
(this J., 1903, 1261), and into a diketono, cholestancucuie 
(Ber., 1903, 3762), in which the two kotonio groups 
must stand in a 1:4, 1:5, 1:6, or 1:7 jiosition towards 
each other (Bor.. 1904, 4753). Wallaoh concluded that 
cholestanonol differed from cholesterol only in the group 
CIH : CkT of the latter being converted into CO.CH ; 
whilst Diels and Abderhalden (Ber., 1906, 884) considered 
that the reactions observed in the reduction or cholesterol 
and the corresponding ketone, oholestenone, agreed best 
with the tt, jS-position of the double bond. To test this 
assumption, the author oxidised cholestenone with a 
neutral solution of potassium [lennanganato, 20 grms. 
of the ketone in 200 c.c. of benzene being shaken for six 
hours with the reagent. The manganese peroxide was 
then destroyed bv means of sulphurous acid, and the 
organic matter taken up with ether, and separated into 
acid and neutral products by means of dilute potassium 
hydroxide solution. The main product was a ketomono- 
carboxylic acid, C2fiH4203, which on further oxidation 
yielded a tricarboxylic aciil, (!2oH420fl. and there was also 
a small quantity of a mono-carboxylic acid, C27H4404, 
which the author regarded as an intermediate product. 
Til is crystallised in long thin needles melting at 217®-— 
218' C. IMie acid. crystallised mainly in white 

plates molting at 155^ C. It formed an oxime crystallising 
in long thin prisms melting at 191“ C., and a bromine 
derivative, C^slliiO^Br., in microscopic noedlo.s melting 
at 151’ — 156“ U. The tricarboxylic acid, C24H42O4, 
formed by the oxidation of the acid, C2cH^2^3* xnenna 
of bromine, crystallised from benzene m star-shaped 
clusters of microscopic needles (m. pt., 129* — 131“). It 
was very hygroscopic. The author’s general conclusion 
from these exiieriments is that the simplest explanation 
for the conversion of cholestenone into the ketomono- 
carboxylic acid is to assume the presence of a group, 
CH.OHo, which is decomposed on oxidation thus: — 
f’25H4i O.CH.CHj + 50 * C8ftH4iO.COOH-f HeO+COj. 
He considers that the conception of cholestenone as an 
a, jS-iinsaturated ketone cannot be accepted, (See also 
this J., 1904. 1117.)— C. A. M. 


Lactic atid ; Hesalution of by morphine. J, C. 

Irvine. Chom. Soc. Proc., 1006, 22, lisO. 
Fermentation lactic acid may be readily resolved into 
its active components by the crystallisation of the morphine 
salts. On neutralising an aqueous solution of the in- 
active acid with the alkaloid, the sparingly soluble mor- 
phiuo Maotate separated almost quantitatively, whilst 
the compound with the d-acid remained in solution* 
The crystalline morphine salt waa converted into zinc 

/-lactate, which gave [a]^® -h 6*84°, and a more accurate 
test of the purity of the active acid was obtained by its 
conversion by means of the silver oxide reaction 
into mol hylic /-methoxypropionate, which showed 

[«]“’= +94.7“ 

The latter compound was reduced by hydriodic acid 
to /-lactic acid, a reaction which shows that silver oxide 
does not affect the configuration of an active lactate. 

By decomposing the syrup containing the ^soluble 
morphine d-lactate, more than 50 per cent, of the theo- 
retical yield of the active zinc salt ([a]^ «» - 6*88“) was 
obtained. ' ^ 
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TRADE REPORT. NEW BOOKS. 


Trade Report. 


GiERHANV ; TrADB OF IN 1906. 

Off, Ann. Ser. No.\^51. 

Tfau following table nhows the value of the general 
inporte and oxporta for the year 1905, as compared with 
thoee of the years 1903—04. The figures for 1905 are 
oaloulated acoording to the prices fixed for 1904 : — 


Bbport of the Chief Inspeotor of Factobirs 
43n>4WoRK8HOPS FOR THE YEAR 1906. [Cdy 3086.} 
Wyman and Sons, Fetter Lane, £.0. Prioe, 3s. 

The report contains a general review of the work of th® 
Factory Department in 1905 ; sectional reports (inoluditig 
appentlices on paints and oolours, tar distilhng, air samples, 
and other subjects) ; statutory orders ; appeals ; memo* 
randa (including Aniline Black dyeing, industrial mer- 


Valne in 1000 marks (50/.), 


Articles. 


Cbemioals and dyestufTs 

Ores, fine metals, asbestos, Ac. . . . 

Glass and glassware 

Hides 


Hops 

Caoutchouc, guttapercha, and goods 
thereof 


Copper and copper goods 

Leather and leather goods 

Candles 

Oils, not otherwise mentioned, and 

fats 

.Paper and cardboard goo<U 

jTetooleum 

Vfoap and perfumery 

Stones and earthenware 

Coal, lignite, coke, and peat 

Tar, pitch, resin, and asphaJtum . 

Clay goods 

OUcloth 

Zinc and zinc goods 

Tin and tinware 



Imports. 


Exports. 


1004. 

1903. 

1906. 

1004. 

1903. 

817.938 

676,681 

10.761 

370,810 

18,263 

298,052 

748,627 

9,785 

349.054 

10,785 

274.376 

63.3.676 

0,255 

829,838 

6,024 

468,025 

197,089 

54,878 

190,969 

42,712 

412,746 

173,248 

55,649 

166,440 

45.400 

398,075 

189,778 

61,450 

148,066 

43,993 

147,692 

166,468 

71,859 

223 

122, .301 
168,780 
69,69.3 

247 

98,606 

132,242 

69,433 

1 187 

92.328 

206,141 

193,306 

847 

60,730 

180,927 

183,761 

740 

62,888 

166.437 

172,766 

864 

250,212 

21,786 

100.732 

«.(»32 

66,440 1 

202.736 
60,088 
7,833 

870 

18.645 

35,141 

227,169 

24,091 

100.747 

2.936 

47.326 

167,634 

48.292 

7,360 

876 
12,203 
37,411 1 

1 228,926 

1 18,067 

' 110,581 

I 2,810 ' 

! 43.708 

162,274 
! 46,843 

7.040 1 

026 ! 
11,101 1 
.30,270 1 

62,632 

14.3,176 

2,646 

16,364 

42,211 

301,929 

16.682 

101,527 

3,546 

48,272 

14,882 

54.968 
127,166 
2,161 
13,987 
36,608 1 

299.148 1 

14,814 1 

98.739 1 

a3.220 

49,213 1 

14,358 

j 46,016 

1 121,003 

1,720 
14,J04 
37,081 
287,983 
13,516 
84,218 
3.129 
42,464 
12,664 


New Books. 

InOCSTBIAI, FOBWACKS AND METHODS OF CONTKOT.. % 
£mxlio Damottr, Translated and augmented by A. L. 
Quenoau. The Engineering and Mining Journal, New 
York and London. 605, Pearl Street, New York; 
20, Bucklersbury, London, E.C. 1906. Price 4 dels., 
post paid. 

Crown 8vo volume, containing 209 pages of subject 
matter, with 88 engravings and illustrations, six pages of 
bibliography, and the alphabetical index. There are also 
24 tables. The contents are subdivided as follows : — 
Part I, (1) Heat of Combustion and Calorific Power, &o. ; 

9** Furnaces ; (iii) Heat Utilisation in Furnaces, 
Emoien^, 4tc. ; (iv) Direot-fired Furnaces ; (v — vii) 
Oaa*flred Furnaces ; (viii) aossifioation of Furnaces • 

(ix) Experimental Study of Heat Utilisation in Furnaces ; 

(x) Theo^ of Heat Keouperation, &c. Part II. (xi) 

Pyrometrio Practice and Instruments, &c. ; (xii) Gas 
^aiytik ; (xiii) Calorimetry; (xiv) Elementary Fuel 
^dvslB, &c. Part III. (xv) Chimneys— Construction, 
Hemht, &o. ; (xvi) Regenerators ; (xvii) Recuperators ; 
ymii) Reversing Valves, Hearth, Ports ; (xix) Powdered 
Fuel j (xx) United States Patents covering the Stoking 
Of Powdered Fuel. ^ 

Dangerous Trades.— Action taken by the Home 
OmcE. [Cd. 3037.] 

Tvm Home Office has issued in the form of a circular, 
paTtioulaTS aa to the action taken respecting various 
^gerous trades under the Factory and Workshops Acts. 
1891, 1896, and 1901. The circular is to be obtained 
from any bookseller, price Id. 


ourial poisoning, notification of industrial poisonin g 
xylonite and celluloid) ; and statistical tables. 

Researches on Cellulose. II. (1900—1005). Bvr 
C. F. CR08.S and E. J. Bbvan. Longmans, Green, and 
Co., London, New York, and Bombay. 1900. Price, 
7s. 6d. 

Crown 8vo volume, containing 174 pages of subject- 
matter, 0 pages of bibliographical notes, and indexes of 
authors and of subjects. The purpose of the volume is 
to record the recent progress in onr knowledge of cellulose, 
and chiefly to aiisw^er the question, “ What is cellulose ? ’’ 
The w'ork is sub*divided as follows : — .Section I. General 
r^sumd and forecast. (1.) Odlulose as a typical colloid. 
(2.) Cellulose as a chemical individual. ' {li.) Cellulose 
and structural forms— Dimensions. Section 11. Account 

of original investigations in the period 1900 1906 : 

abstracts of authors’ communications, followed by 
critical examination of matter and results from the 
point of view of theoretical forecast of Section I. A. 
Reactions of synthesis : Nitric esters ; aceto*Bnlphates, 
oellulose-ianthogonio acid; cellulose and alkaline hy- 
drates ; theory of dyeing ; electrolytic phenomena ; 
constitution of cellulose. B. Reactions of resolution apd 
decomposition ; hydrocellulose ; mixed esters — ohlor- 
acetyl derivatives of bydrooelluloses, &c. ; animal diges- 
tion, and assimilation of cellulose ; destructive fermen- 
tation. General summary and conclusions as ta 
experimental yorifications of views expounded in Section I. 
Section III. Technical progress in cellulose industries, and 
general forecast of technological developments from the 
point of view of matter in Section I. 
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Putternon, C A., l/o Woodbury < Landipg. N.J., UiJ^A. 

P0IV0U, JH^Ipy d. ; ttll ooBjuuunlcRtiouH to Lordnlux) 
l^no,>^doit, 6.K. 

l^hopKerdV^A- J/O Hull ; c/o BritJeh ()il and Citkc MiU»r 
Ltd.,^Co[ionhag©n Oil Mills, UmehouKO, E, 

Nliormao, G. W. ; oomioimications to 204, 8i»i(;cr Street, 
Akron, Ohio, U.8.A. 

Shimosf'v M. ; all eoirimuiucalioUH to I JO, Hiikiisaii- 
Goiennmehi, Koisliikawii, ^rokyo, Japan. 

SholoK, Oharlea K., l/o Broad Hlreet; 104, Front Stn-el, 
New York Oily, US. A. 

Swanson, Jaa. F,. l/o lqun|ue ; /J, Kdiwiatou IVrrace. 
Copland Road. Covan, N.B. 

Tillaon, Henrv F., l/o Concord Junction ; (»l. Bow Street, 
Somervilic, Mass., U.N.A. 

I’owiwend, Oliver C., l/o Now Billon ; 22, IfcMtoii (Vch* t'lit, 
Rugby. 

Wright, Walter J., l/o Albion 'J'orraec ; 70. Newton Ktiad, 
FaverHhaiii, Kent. 

Young, Ja«., l/o Dunaler Cardena ; 2 a, Carl mouth K«»ud, 
Brondoabury. N.W, 

KnRii'iTM IN List of MKMnisits Ei-bctfu Mav 2 .‘iui», 
11106. 

Kepner (not KevJuer), 8. H., 140, 12lh Street, Long IkIujuI 
(^ty, N.Y.rilS.A. 


Patent List. 

1. -PLANT, APPARATUS, ANlJ MAClllNERV. 

[A.] 16, 2a0. Baldei'Hon, Hall, and Braun. Kilters. 
July 18. 

„ 16.248. Morsc’. Method and a])paratuH for gauging 

temperatures. July 18. 

M 16,11510. Cebr, Pfeiffer. Apparatus for HejMiating 
granular and pulverisc<l material by uir. |Cer, 
Appl., July 20, lOOff.l* July 10. 

,, 16,460. Hoi)biH. I'roe.OHH for renoNulmg Jlller 

proHS plateK. July 21. 

„ 16,578. Haannnnn. Automatic devuc for con- 

ducting liquids from rooms being under vae-uiim. 
July 2S. 

„ 16,710. Heskotb and Willcox. iSec under 

,, 16,010. Johnson. (Vcrciii ChomiMcher fahnlvcn). 

AVc -iind^ir Vli. 

jC.S.J 10,514 (1005). Hannig. Apparatus for separating 
matters in susponsion from licjiuds. Aug. 1. 

,, 16,260 (1005). Stewart and Co., and Wisfiurt. 

Sre nttder XVJ. 

17,401 (1000). Schroder. Drying ohumla^rs or 
nveim July 20. 

,, 20.144 (1005). Sclnnnaelier. Hevice for mi.sing 

lirpiids in detinito proportions. July 2.5. 

1080 (1006). HirH<*h. (Jentrifugal drums. July 20. 

ll.-^FUEL, CAS, AND LK^HT. 

|A.J 16,218. Mason’s Cas Power (’o., IJd.. and Wright. 
Construction of twin or I'oupled gas j>rodu<‘eis. 
July 18. 

„ 16,5151. Lang and Smith. MetluHl and apparatus 

for producing hydro-oxygen gas.* .liilv Ht- 

16,362. Parker. iViHluction of fuel. July H). 

„ 16,471. Parker. Manufacture of coal gas for 

iiluinlnating purposes. July 21. 

„ 16,468. I'liomas and 4’Uomas, Prodmdion of coal 

and water gas. July 21, 

16,600. (5(>heii. l^ooess of and atqiarptus for 
manufatituraig gas.* July 23. 

,, 16,605. Bowles mid Kammorich. M<‘fbo<l of and 

upparatuH for extrmjiing gaa from liiiuid 
hydrocar bons. • July 23. 

„ 16, Wl. Ilosenboig. Gis generating apparatua,^ 

July 26. 

16,671 Grayson. Mannfaoiure of artiticial fuel, 
July 27, 

17.033. Porter and KerreU* Pi*dee«i4 and apparatus > 
for generatum ga« for motive^ .heating, al^ 
Ulummating^urpoiiee. July ,86, 





27^048. Mnrric. DeodoriBataon M the exlmuHt 
liroduota of oonibustlon from hgp^nal oomlbiintdon 
engines and apparattni hi; pollution )M*n«dth. 

■ July 28. Mak':'"'. ' 

17,069. Lead beater. Ar^Wl fni^. July 28. 
17,080. Hntmachcr. (joH^ora for water, gas, 
and the like. July 28v^ ^ 

14,641 (1005). Crec;nwoo4' 
duetion of gas mixtuflati 
engines driven hv eombustii 
J4,t»72 (1005). British :;/|’honu 


I^C.S.] 14,641 (1005). Creehwoo^/ o^^l^ndorsson. Pro- 
bines or other 
[ksee. July 25. 
Houston 4^1. 

(Cencral Electric Co.).' Ace tindef VII. 

,, l.j,104 (HK)5). Tully. Moans or apparatus for 

the manufiicturo of gas suitable for heating or 
lighting purposes. Aug. 1. 

,, 18.484 (100.7). British Tliomfio||-HouHtoji 

(Ceiicral ElccAnc (^o.). Are larll 
method of making them. Aug. 

„ 18,0251 (1005). Iteid. Ajiparatus 

ga.s. July 25. 

,, 1766 (1006). Koiiit/.er. Eleetrodo 

July 25. 

„ 6407 (1006). Hall. Gas and 

July 25. 

,, 1642 (1006). Armstrong. Mannfd 

and gas and a^inaratiis tlHMcfoI 

„ 2437 (1006). Zennng. Muuiifactl 

of lilaments for iiicaiideseent^ 

Aug. i. 

,, 4006 (1006). Ledoux and Siirionj 

Prodm t Coke Cven CouHtniction 
Co Coking ovens. Aug. I. 

,, 6085 (1006). Hudson and Sugden. 

furnaces, and flie like. Aug, 1. 

,, 7011 (lOtMi), Williams. Coneratioii of combustible 

gases. Aug. 1. 

,, HO/i7 (1006). Kiizel, Processes for manufaetiiring 
eleiOric jm>midcs<'eno(s bodies of*diflioult I v fusible 
concluetive materials and lor uniting such bodies 
t<) sup])ly eonduetor.M. Aug. I. 

„ 10.1.50 (1006). HarOuisL'in. Carbule and method 

of j>nKlucing il. Aug, 1. 

‘hi - DKSTHUC'riVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND MINERAL 
WAXES. 

[A.j 16,007. Smith, .\pp.iiatus for purifying wasU‘ oil. 
.Toly 16. 

„ 16,510. Newland.s, Sre under XVII. 

IV.— COJJ)UHlN(} MATTERS AN I) DVESTUKKS. 



Caa producei, 


jA.j 16,085. Abel (Act.-Ces. f. Anilinfabr.). Munu- 

faetiu’c of a iiew^ inono-u'/.o dyestuff. July l6. 

,, 16,086. Al»d (Act. -Com. f. Anilinfabr.). Mnmi- 

factnie of derivatives of r>-oxy-L2-naphihiini- 
ila/ole-7-sulpbontc acid. July 16, 

„ 16.100. Kalle und (’o., A-JL MunufacUire of 

sulpbur-eonlaining red colouring matter. [Ccr. 
,\pp'., July 28, 1(105.1* .July 16, 

„ 16,101. Kalin und Co., A -C. Manufacture of 

snl]»hur conlaming ri»d colouring matter. [Ccr. 
Appl., Aug. 0, 1005. 1* July 16. 

„ 16,181. Dreyfus, and Clayton Aniline Co., Ltd. 

j Manubycture of indigo. July 17. 

I „ 16, l84-f^’oinpkmM, and Claylon Aniline Co., Ltd. 

i Manuiaeturo of anilide of jibenylglyeine and ot 

indigo therefrom. July 17. 

„ I (>,007. Kalle und Co., A. Hi. Manufaeturo of 

tluo-indoxyi-earboxylic apid. [Ger. ApjiL, 
Got. 18, 10(15.1* July 26. 

„ 16*008. Kalle nud T^odnetion of red 

dyeing on fibre. {Ger. AppL, Got. 27, 1905.]* 
July 26. ^ 

lUB.] 25,498 (1905). Abel (Act -Cow. f. Anilinfabn). 
Manufacture of dyestuffs of. th« triphenyi- 
, nn^thajic series. Jmy 25. 

10.228 (1906)u Johnson (Bmllsohe Aiiilin und Soda 
k , • ..Fabrilfi). M^iiaufacture und production of 

i pdlyuhlorjimiidlaiM imd alkyl deHyutives th^of. 
Aug, 1. 



Aug. !«, 1«00.] 






BUKAOIJING, DYKINO^^ 

mi^^XlNG AND MNISHINO TUXTltUS, YARNS, 
AND riBRm 

tA.] 16.07^. Thiele. Apparatu* for the maaufafifcitre 
of artificial ailk, [Ger. Appl,, Oct. 28, 1906.1* 
July 18. ^ 


„ 16,088. Tbiclo. Method of producing artificial 

w.*l .H; .-*“«• *®*'®-3* 'Wy 

M 16,142. BlachOn and Peretm^rc, Treatment of 
fibroufj plawta for the obtaiument of fibres. 
July 17. 

„ 16,262. Outtill. Treatjnent of fibroms material and 

separation of im])\iritie8 therefrom. July 19. 

„ 16,481. Gray. Ageing ami steaming chambers for 

fabrics. July 21. 

10,631. Bauer and Hiittner, Dyeing Hi»iiidle.* 
July 23. ’ ^ 

,, 10,752. Keys {Licsinger Druckfabrik Popjw and 

Ornstein and F. Wertheckor). Method of sealing 
(dinrabers in which webs of fabric and the like 
are continuously trea.ted and ap])araiuB thereft>r, 
July 25, 

., 10,908. Kalle und ('o., A.^D. Nee w»»dcr IV. 

„ 10,945. CowperJ^oles. Process for printing on 

textile fabrics. July 27. 

tC.K.] 19,328 (1905). Kongley, Dalieo, ]mper, and like 
printing. July 25. 

„ 22.101 (1605). Lonng. AVr auder VIl. 

„ 0200 (1900). vSehramm. Imitation silk and process 

of making sanie. ,July 25. 

,, 7928 (1000). (resner. Va-cuum apparaiUK for 

drying fabrics. July 25. 


VT.-OOLOUKING WOOD, PAPFli. LEATHER, &e. 

[C.S.j 19,250 (1905). Loiigley. Dyeing of wood and 
similar pulp. July 25. 

„ 19,328 (1905). Longley. Sue under V, 


vn.— ACIDS, ALKAJAS, AND SALTS. 

fA.] 10,340. ('luyton. Self-regulation of a sulpliur ■ 

furnace. July 19. ' , 

„ 10,442. Loemur. Prenaration of ammoniacal ■ 

cornier solutions. July 20. ! 

„ 10,52(1. Dolphin. Manu/aoture of oopjier and other i 

metallic sulphate. July 21. | 

10,(il2. Heinrici. Process for propariug a stable i 
Hohitioii of hydrogen peroxide. lOer. Aiinl., 
Aug. 28, I9()5.]* .July 23. , 

,, 10,040. Klein. Process of uianufaoiuring j 

alumiiiates, hydrochloric acid and soda from 
aluminous materials.* July 24. 

„ 16,714, Engelhorn, Process for manufacture and 

treatment of oonii>oaite aluminium oxides.* 
July 24. 

„ 10,852. James and Richardson. Method of and 

means for producing liquid air. July 26. 

„ 10,910. Johnson (Vercin Chemise her fabrikeii). 

Separating arsenic and other im|)urities from I 
gases and liquids. July 20. 

[v.S.] 14,972 (1905), British Thomaou-Houston Co. 
(General Electric Co.). Process of obtaining 
thorium Rpplicabh* for makmg incandescent 
electric light filaments. Aug. 1. 

„ 18,492 (1905), Thwaite. See under XVIllC. j 

„ 22,101 (1906). Loring. Machinery apparatus ! 

for producing a gaseous bleaching medium. I 
Aug. I. I 

„ 2450 (dOOO). Elworthy, Processes for solidifying 

carbonic ^ijftoid and apparatus therefor. Aug. 1. 

„ 6862(1|)00). Briinler. A pjiaratUB for the oxidation 

of the nitrogen of the air for the purpose of 
obtaining nitric acid. Aug. 1. 

„ 15,445 (1900). Carlson. Produotioja of nitrogen 

compositions. Aug. 1, 

vm.^GDASS, BOOTRY, AND UNAMXDS* 

At] Ifl* W- ‘Tonkergotti^ and Destreit, M^mifaotur© oi,, , 


Jones. Method of hardening glass, July 25, 
[C.S.] 3162 (1900). JdrgenNen. Production of imitation 
stained glass. July 25. 


IX.-BUILDINO MATJCRULS, CLAYS. MORTARS, 
AMO CEMKNTS. 

[A.] 18,104. Deidesheimor and Jursohina, Manufacture 
of artificial stones, brioks. or like artialas.* 
July 16. 

„ 16,164. Boult (Nfluberger). Manufacture of Korel 

cement,* July 17. 

! „ 16.422. Ridley. Treatment of molten slag for 

making paving material and for other purposes. 

I July 20. ^ 

I 10,42A Labour. Materials suita.ble for building 

1 or engineering purjioseH. [Fr. AppL, Aug. 12, 

1905.]* July 20. 

I „ 10.612. Vollbehr. Production of a dust- binding 

I material. (Ocr AppL, July 22, 1905.]* July 21 . 

: „ 10.820. Schmidt. Manufacture of artificial stone, 

j July 25. 

M i7.(.K)0. Timofeoff. Manufacture of cemoiit for 

I budding and like purposes. July 27. 

j K^S.J 21,486 (1905). Nioholls. Cementing of iwwl lights, 

I Aug. Ist. 


X.- METALLURGY. 


[A. I 10.041, Mayo. Metallic alloy. July 10. 

„ 10,283. Bates and Peant. Annealing or heating 

metals.* July 19. 

,, 10,322. Charles and Hein/.e. Method of lining 

converters.* July 19. 

„ 10,304. Ishcrwood. Treatment of refractory rinc* 

lead ores, July 19. * 

„ 10,420. Collins. Manufacture of bri(piottos for 

metallurgioiil and other purposes. July 20. 

„ 10.440. Flohr, Manufacture of iron or stool by 

the basic Bessemer process. July 20. 

,. , 16,701, hklison. Prwess of making metallic films 
orfiakes. lAmer. Ajipl.. Dee. 5, 1905,]* Jnly24. 

„ 10,710. Hesketh and Willeox. Mwins fpr drying 

air more esi)ecially for blast and other furnaces 
and for regulating such supply. July 24. 

,. 10,723. Richardson. J*roce8»eB for smelting and 

refining metals and apparatus therefor. July 24. 

„ 16,912. Maclvor and Fradd. Treatment of sul. 

phide ores containing zinc. July 20. 

„ 17,001. Muclvor and Frmld. Treatment of zinc 

residues. ,luly 27. 

„ 17,002. Maclvor and FradiL Extraotitm of tin 

from ore. July 27. . 

LC.H.} 14,733 (1905). WIkiris. Alloy. July 25. 

,f 17.178 (1905), Grcdt, Manufacture of iron and 
steel in an electric furnace. Aug. L 

,, 19,709 (1905). Sulinan. Ore eonoentration. 

July 25, 

„ 2l,9(i3 (1905). Mackenzie, and Colville and Erms. 

Lid. Mamrfncturo of steel and aiiiiaraius 
therefor. July 25. 

2146 (1900). Lake (Aluminiumwarenfabrlk Gon ten- 
schwil A.-G.). Manufacture of aluminium foil 
Aug. 1st. 

3901 (1906). Brintcm. Process of treating 

manganese stool. July 25. 


XL— ELECTKO-CHEMISTOY AND KLBCrrRO- 
METALLURGY. 


[A.] 16,269. The GrOndal-Kjcnin (Jo., 1/hl., and Harden. 

Electric induction furnaces.* July 18. 

„ 10,789. Moseley. Electric smelting fimuuies. 

July 26. ' 

„ 16,870. Greenfield. Anodes for electrolytic pur* 

poaeo, July 26. 

u 16>905. Basset. Thermo- chcmihal gehbrator of 
riectricity. [Fr, Appl, July 27, 1«0A I* July 26. 
[C.S.] 1,4,684 (I9b5). Parker. Eleotrickl furnaces. Aug, L 
„ 17.178 iim). Gredi xprukt 

*, 18.^ (1906). British Thotmmn-'^ouston Co. 

Electric under IL 


719-^ 


suppLsxlirr. 


Ung- 16. 1900. 


[CIS,} 29,678 (1906). Knight, Elooirioal storage batteries. | 

July 25. 1 

ft 1924 (liK)6), Edison. Electrode for storage batteries i 

Aug. 1 . ' 

ff 1928 (1906). Edison and Aylsworth. Storage | 

battery eUn^trodes. A«g. 1. i 

„ 3004 (1900). Soc, Eleatro-metallurgiquc Frangaisc 

Electric mixing furnace for mixing steel. Aug. I . 

XII. «-PATTY OIIaS, FATS, WAXES, AND SOAPS. 

[C.S.] 22,241 (1905). Haddan(Ed8on Reduction Machinery 
Co.). Apparatus for rendering or reducing 
vegetable or animal matter capable of yielding 
groaMc or oil. July 26. 

ff 38o4 (1906). Proude. Soap for use in finishing 
woollen goods. Aug. I. 

XIII. — PIGMENTS, PAINTS ; RESINS, VARNISHES ; 

INDIA-RUBBER, &c. 

(/I.) — Pigments, Paints. 

[A.] Ephraim. Manufacture of iicrmanent 

white paint. fGer. Appl., July 24, 1906.1* 
July2i: ‘ ^ 

ff 16,833. Goddard. Anti -corrosive paint.* .July 26. 

{C . ) — India-Rubber. 

[A,] 16,084. Ormandy, Manufacture of vulfunised j 

rubber or other sheets and articles. .July 16. ! 

f, 16,368. Fenton. Production of elastic niHunia. I 

July 20. I 

ff 16,619. Lity.lor. Rubber substitute and jiroccsH 1 

lor producing the same. July 21. | 

[C.8.] 17,452 (1906). Noilson. Process of rogcnorating 
rubber waste of all kinds. July 25. 

,f 22,604 (1906). Kfimer. Process for the devui- 

canisation of vulcanised india-rubber. Aug. 1. 

XIV— TANNING ; LEATHER, OJAIE. SIZE, &c. 

[A.] 16,348. Lake (J.ie<lerfabrik Hirsohberg vonn, H. 
Knoch und Co.). Chrome tanning urocoss.* 
July 10. 

M 16,443. Heintz. Processof chrome tanning. PGer. 

Appl, Sept. 13, 1906.1* July 20. 
ff 16,4o0. Heintz. Process of chrome tanning. 

[Ger. Appl, March 13. 1906. |* July 20. 

If 16,698. Mills (patent Leather Co., U.S. A.). J.eathor 
and process of making it.* July 23. 

18,} 26,967 (1906), Klugmann. Process of treating 
« skins and furs. July 25, 

XVI.— SUGAR, STARCH. GUM, &o. 

IS.J 16,269 (1905). Stewart and Co., and Wishart. 

Evaporators for sugar. July 25. 

„ 17,654 (1906). Bertels. Purification of sugar juices. 

July 26, 

XVII.— BREWING, WINES. SPIRITS, Ac. 

[A.] 10*610, Newlands. Production of alcohol from 
wood. July 21. 

„ 16,741. Cousins. Processes for treatiug spirituous 

liquors.* July 24. 

xvni.— FOODS ; SANITATION, WATER 
PUKIFICATION ; AND DlSXNFEOrANI’S. 


[A.J 16,276. James. Food preparations. July 18. 
ff 16,628. Burckhardt. Method of manufacturing 
cocoa products, especially chocolate, eontaining 
large quantitic« of albumin.* July 23. 

„ 16,674. Nveboc and Nissen, and Sodemonn. 

190^]* Si ®^j|f*‘*'*'**' 

f, 17,908. Lochtin. ProoeM of manufactuniig 
mineral waters. July 27. 

[C.S.} 15,304 (1906). Budd©. 8t©rili*ationi&f articles 
of food. Aug' vi, ^ 


j •' (B.) — Sanitation ; Watee PnEiifiOATioN. 

[A.] 16,558. Ellis and Slade. Manufacture and treat- 
1 mont of filtering and dwxlorifting material, and 

I its adaptation for forming and filling bacteria 

I beds and filters for the purification of sewage 

j water and foul liquids. July 23. 

f, 16,890. Candy. Manufactures for use in the 
puriflc4ition of water and other liquids. July 26. 
[C.S.} 16,514. (1906). Hannig. Sec under 1. 

{ C . )— DisInpeotanta. 

i [C.8.] 18,492 (1906). Thwaite. Apparatus for destroying 
bacteria in the blood and tissues by the influence 
of carbon monoxide. Aug. 1. 

XIX— PAPER, PASTEBOARD, &c, 
lA.J 16,082, Plows. (bm])oboard. July 16. 

„ 16,271. Lake (Chem. Fabr, vorm. Weiler-Tor 

Moor). Manufacture of celluloid. July 18. 

„ 16,978. Bluen. Method of and apparatus for 

treating sheets of })aper and the like. [Ger. 
Appl. July 28. 190.3.]* July 27. 
fC.S.J 23,748(1905). Beresford. Method of and apparatus 
for manufacturing half stuff from pent moss 
as a basis for millboaril and paper-making. 
Aug. 1. 

„ 26,201 (1906). Kracmer und van Elsberg Ges., 

and Kraonier. Producing highly brilliant trans- 

t iarent (matings on papei-, pasteboard, card- 
)oard and the like. July 25. 

„ 4304 (1906). Dol)l('r. Ap]>aratuB for impregnating 

paper and card in a paper-making machine 
during its manufacture. Aug. 1. 

XX.-FiNE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.J 16,258. Newton (Bayer und Co.). Manufacture of 
new pharmacentical compounds «nd of inter- 
mediate products. July 18. 

„ 16,429. Badische Anilhi und Soda Fabrik. Manu- 

facture of campheno. [Ger. Appl, July 20, 
1905.]* July 20. 

[C.S.] 15,617 (1905). Fabriques d© Produits do Ohimie 
Organique do Laire. Manufacture of j^roductH of 
condensation of phenol alcohols. Aug. 1. 

„ 17.374 (190.5). Cooper, Exor. of Newton (Farb, vorm. 

F. Bayer und Co.). Manufacture and production 
of iodine preparations. Aug. 1. 

„ 26.818 (1906). Ellis (Merck). Manufacture of a 

salt of oserinc. July 26. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.S.J 25,922 (19051 Brookes. Photographic printing 
paper or films. July 25. 

„ 9100 (1906). Mills (Soc. Anon, dos Plaquos et 

Papiers Photographiques A. Luniiciro et sos fils). 
Sensitive plate for fufiour photography. July 26. 
„ 10,078 (1906). Bloxain. (Neue Photographfscbo 

Gesellschaft, A.-O.). Reproduction of pictures 
by aid of catalytic action. Aug L 

XXIL— EXPLOSIVES, MATCHES, &c. 

[A.] 16,367. Blum. Explosive. July 20, 

„ H),453. Stango. Manufoedure of matches and 

igniting surfaces therefor. [Ger. Appl.. Jan. 3. 
1906.J* July 20. 

„ 16,676. (kicking and Kynmih, Lid. Maaiui|||||||||re 

of nitrocellulose. July 24. 

„ 16,726. Claesaen. Proofs for manufao™|F af 

smokeless gunpowder.* July 24. 

„ 10,882. Bichol. Process of producing plastio 

explosive from trinitrotoluol July^, 

[C*8.j 3006 (1906). Bloxam and Monganlte E:)iplosive8 
Syndicate. Manufacture of explosives. Ang. 1, 
„ 3661 (1906). Nikolsky. Process and apparatus for 

distilling off and recovering the solvents used in 
; the manufacture of explosives, Aug. 1. 

% ti 10,927 (1906)- Beishoff. Pmoess foir Imparting to 
■ .V guncotton a greater intensity of explosive force. 
A«g.,L 
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Offldid Notiee. 

ALCOHOL rOE IKDtSTEIAL PlIELOSES. 

The Revenue Bill, which includes facilities for the use, 
without payment of duty, of spirits in arts and inanu- 
iactures (this J., 1906, 3»7— 42(1 ; ib. 706) has received 
the Royal assent. After having been considered in Com- 
mittee, the report stage passed the House of Commons 
without discussion on July 27, and the Bill was read 
•a first time in the House oi Lords on the same date. The 
second reading was carried without dissent on July 31, 
.and the third reading took place on the same afternoon. 
Rules and regulations for the use of duty-free spirit 
will be isKiied on October Ist next. 


Birmingham and Nottingham 
Sections. 


Mteting hald at Burton on Tuesday, April 1906. 


MR. J. M. C. PATON IN THE CHAIR. 

THE BEHAVIOUR OF COLLOIDS IN SEWAGE. 

BY F. R. O’SKAUGHNESSY, A.R.C.SC., F.I.C., ANII H. W. 

KINNBRHLKY, F.I.C. 

The object of this communication is to bring forward 
a number of results of observations and exjienments 
made by one of us at different times over several years, 
together with the results of a more syawial investigation 
undertaken ipintly by us during the past few months. 

Messrs. W. Biltz and O. Kronnke,*" and Messrs. Jones 
and Travis, I of Hampton-on-Thames, have made state- 
ments with respect to colloidal matter in domestic sewages, 
and Dr. Fowler and Mr. Ardem,^ of Manchester, have 
investigated the effects of the presence of manufacturing 
refuse on these liquids. 

It occurred to us that useful information might ho 
obtained by exjierimenting separately with the two 
principal ingredients of sewage, viz,, urine and solid 
fttoal matter. The apparatus used in these and the other 
experiments where the method of dialysis was adopted, 
was similar to that described by Dr. Fowler in his excellent 
paper above referred to. 

Method of experiment . — A parchment cylinder 8 cm. 
in diameter (supported on a rigid framework) and a glass 
cylinder of exactly double the sectional area of the first 
cylinder were used. 

Five hundred c.c. of the liquor under investigation were 
placed in the glass vessel, and an equal bulk of distilled 
water was introduced into the parchment cylinder. 
The smaller vessel was then placed m the larger, and as 
the parchment is slightly collapsable the two liquids 
readuy adjusted themselves to tne same level. It was 
ascertained that diffusion was not alwkys complete in 
^4 hours ftheoretioally it requires an infinite time), so the 
operation was allowed to proceed for a minimum time 
of two days. 

By this means one may separate a known portion 
•(one-half) of the crystalloids present in the original liquor 
•and so compute the ratio of crystalloids to colloids. 

Dr. Fowler is not very clear as to the meaning of the 
ratio he gives. When dialysis is complete the following 
formula wnl give the true ratio of orystalloida to colloids 

Let * represent, say, the “ oxygen absorbed ” figure 
outside parchment. 

Let y represent, say, the “ oxygen absorbed ” figure 
inside parchment. 



Then gives the ratio of oxidUiabla ofystaUoii^ 

to oxidisable colloids in the original liquids 
In our tables we have preferred to express the .perO0nt4|t6 
of colloids on the total matter present 
We may illustrate the method by taking a table fro^ 
Dr. Fowler’s paper as follows 


** Comparison of settled septic tank effluent with 
sewage.'* 


Results in grains per gallon. 


Samples taken 
After diffusion 
was complete. 

3 mins, os 

ygen test. 

Album, a 

mmonla. 

Settled 

sewage. 

Settled 

septic 

liquor. 

Settled 

sewage. 

Settled 

tepUo 

liquor. 

I. 

From Inside 

parchment cy- 
linder 

From outside 

parchment cy- 
linder 

0*80 

1*20 

0*66 

1*28 

0*06 

0*10 

0-04 

0*106 

Fowler’s ratio . . | 1—1*6 

1—1*9 

1—8*8 

1^4 

Ratio of crystal-, 
loids to colloids 1 4—1 

2-1—1 

1—1*1 

1—1-0 

Ditto M per cent, 
of colloids . , . 

26% 

47*6% 

68% 

41% 


i This does not alter Dr. Fowler’s conclusion, however, 
j but it shows — what would naturally be expected in a sewage 
like that of Manchester — that the oxidisable crv8taUoia> 
are greatly in excess of the oxidisable colloids \ and, 
moreover, this method of expressing by percentages 
brings the main fact out at once quite clearly. 

In our tables we give comparative figures for four 
hours, and three minutes, oxygen tests, tether with a 
number of “ Albuminoid Ammonia ” figures and “ Dis- 
solved Solids.” Besides this we give a figure which we 
call the ” Permanent Golloids Ratio,” whmh is obtained 
as follows : — 

(4 hrs. ox.) - (3 mins, ox.) - (4 hrs. ox.) - (8 mins. OX. J 
(outside) (outside) (inside) (inside) 

lOOx — - 

(4 hrs. ox.) - (3 mins. ox.)-K4 hrs. ox.) - (S mins, ox^ ) 
(outside) (outside) (inside) (inside) 

Experiments with fceeal solids. — (a) About 160 grins* 
of faces was shaken up in a stopper^ ovUnder with 
KKM) o.c. of water and allowed to subside ror S4 hours^' 
when the supernatant liquor (which was quite opaque 
owing to colloidal matter) was syphoned of! and dialysed 
in the above apparatus. The results are given ttHdit 
(a) Table I. 

(6) The same liquor was diluted (1 : 19) and dialysed. 

(c) It was also incubated for 10 da^ and dialysed 
after incubation. The results are given under (6) and 
(c) in Table I. 

(d) About 1 lb. of fresh fnoal matter was incubated 
at 80® F. with 6 qts. of tap water in a vessel open to ^e 
air for seven days ; 600 c.c. of the liquor were drawn off, 
settled, diluted with an equal bulk of tap watar, and 
dialysed. The results are given under (d) in Table X. 

(e) The incubation in we foregoing experiment wai 
continued for 13 days and the liquor treated as befmre. 

I The results are given under (<») in Table I. 

(/) Experiment (d) was conducted in the absence of 
air. The results are given under (/) in Table 1, 

The effect of adding lime and chloride of iron separately 
and together to a solution of faecal matter was triea 
with the following results ; — 


Untreated liquor 


8 mitts, oxygen absorbed 
5ig0 paurta ptt 100,000. 


After adding lime and settling 34 hoois 
Aftw adding ferric ohkelde sad setting 

t4 hoilfS 

After addbg both together and 
settUngTl hoius 


HI „ 
44)0 „ 
t'lW M 


*t n 


It 

tf n 




m 
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lkn$, 1ft, 190ft. 


Experiments with urine. — (a) The urine wa« eettled 
•ttd the cleftr liquid 83 ^honed off and diluted (1:9). 
It WM then dialyM with an equal bulk o! tap water. 
The reaulta are ^ven under (a) in Table II. 

(h) Another eample of mixed urine from eight perBons 
was aettlod and diluted (1:19). The diluted liquid was 
then dialysed with an equal bulk of tap water. The 
reaults are given under (b) in Table II. 

(e) A sample of urine which had been standing in 
B^npered bottle for six vear« was diluted (1:19) and 
dialysed with an equal bulk of tap water. 

ivofe. — A thick Bediinent liad Bottled at the bottom 
of the bottle containing the urine. The results are given 
under (c) in Table II. 

(d) Examination of iKtn liquor. — The liquor from a pan 
which was used oticaHionally for the reception of defuBca- 
tions was drawn off and Bottled. The jian was emptied 
five weeks previously- The liquor oonsiKted, of courHo, of 
urine and such matter as was taken up from th«' solidM 
nresent'. It was diluted (1:9) and dialysed with an equal 
bulk of tap water. The results are given under (d) 
in Table II. 

Birmingham sewage. — In Table III. A. is given the 
results of examination <if Bam pies of Birmingham settled 
crude sewage by dialysis. 

In Table III. B. is given the results of n similar examina- 
tion of Birmingham sewage discharged during a holiday, 
when most of the works were stojipod. The flow was 
reduced about 30 per cent. 

Birmingham tank liquors. — All thoBewagoBonTablelll. 
mix together and jiass through the roughing tanks, wh<*re 
partial sodimontation (four hours) and septic action takes 
place. The liquor then passes on to the Boptie tanks, 
where it sojourns for an average period of 8^ hours. 

The results are given in Table IV. 

The septic liquor passes on to the main conduit, which 
is five miles long, and from which the liquor is drawn off 
at various points on to the land. 

Domestic sewages . — At a point some two miles from the 
septic tanks 2, 500, Oik) galls, of the liquor — in Table V. 
deaimated “ sedimentation tank effluent — enter the 
conduit. This Cole Valley sewage is typical of a fairly 
fresh domestic sewage, as is also the Hanley sewage given 
in the same table, 

Septic liquor for bacteria beds. — The Birmingham septic 
liquor arriving at the end of the five-mile conduit passes 
first through a series of silt tanks, where the suspended 
solids are reduced to about 8 jiart^s per 100,000, 

The results of the examination of this imjwrtant liquid 
after issuing from the silt tanks are given in Table IV. 

Solids arrested in silt tanks. — The silt tank is of the 
shape of an inverted cone, and the finely divided matter 
in tne septic liquor entering the tanks sinks slowly to the 
bottom during the four hours required for the passage of 
the liquid through the tank. 

The solid matter is discharged in small quantities three 
times daily from a valve situate at the apex of the inverted 
oone. It was found that it was necessary to empty the 
tanks three times per dav in order to prevent them from 
aotmg ae septic tanks. The number ot organisms present 
in the liquor entering and leaving the tanks was estimated 
under varying conditions in order to settle this point. 
This sludge is quite black in colour, has very little smell, 
“ works ” vigorously, and contains some 45 per cent, 
of organic matter. 

Solids preci'pitaled in bacteria beds. — Both the solids 
accumulating in the top of the bacteria l>ed8, and those 
passing out in susiiension in the bacteria beds' effluent, 
must consist very largely of colloidal matter prwnpitated 
from the liquor passing on to the bod in addition to the 
usually small quantity of sediment also present in the 
liquor. 

Souns JPttOM TH* TOP 12 iir. or a PsBcoLATioff Bid. 

(hneral characteristics. — The sludge adheres to the 
particles of medium, filling up the interstices as a black 
slimy mass. It appears to be pulverulent (in finely divided 
grai^), but is so fmely divided for the most <part that it 


has a soapy feel in the fingers. It has, when fresh, the 
faint, not unpleasant odour of weU«digested septic sludge. 

Mieroseopkal characteristics . — Under a magnification, 
of 100 diameters, the sludge appears to oonsut almost 
entirely of dark structureless matter, along with some 
small portions of organic matter in the iMt stages of 
disintegration (cellulose of cell-walls T). Many fine quarts 
grains appear intermixed with the dark matter. 

Under magnification of 650 diameters the same oharac- 
teristics were observed, ^omo particles of organic 
matter showed fragmentary coll structure (cellulose) j 
very few organisms of the larger forms could be seen 
(two spindle-shaped forms as well as several other forms 
were observed), out the mass is crow.ded with non-motUe- 
cooous forms, whilst a much smaller number of bacteria 
were observed. 

Chemical characteristics , — The sample under examina- 
tion was found to contain 42 per cent, of organic matter. 
On extraction with ether the dry matter yielded 2*95 i)er 
cent, of ether extract having a gummy consistence and 
very pungent smell. 

SolIds passing out of the Baotkuia Bed in Suspension 
IN THE Effluent. 

General description . — The sludge, arrested by the 
“separator tank” from the effluent, is of v'cry fine texture, 
and has the a])]iearance of impalpable sUme, It is of a 
very dark brown colour when fresh, and has an earthy 
smell. In wet hulk after a time it sets ii]) ]mtrefactive 
decomposition with objectionable smell. 

Microscopical characteristics . — Under a magnification 
of 100 diameters it apjwars to consist almost entirely of 
stnicturelesH “ blobs of dark matter intersjiersed with 
dead bodies of some of the higher water organisms, and 
many zooglea. 

Under a magnification of 650 diameters the dead 
organisms anjiear to he undergoing disintegration, their 
cell walls being ruptured. The structureless matter 
above showed no structure under the higher power, and 
many zooglea were observed. The organisms were mostly 
coccus forms, and were present in huge numbers, whilst 
some bacteria and rod-like forms appeared. Also a 
number of what apjieared to be rudimentary filaments 
were present. 

Chemical characteristics . — The dry matter was found to 
contain 38*31 per cent, of organic matter in the sample 
under examination. 

Another sample gave 40*6 tier cent, of organic matter, 
19 per cent, of silica, and much iron. 

The chemical characteristics of these substances will 
be examined more fully later. 

Mechanical examination . — The rate of fall of this sludge 
in water was determined with the following results : — 

Heaviest (small) portion fell at rate of 170 ft. per hour. 

Medium portion (the bulk of sludge) fell 21 ft. |>er hour. 

Lightest particles fell at an average rate of 5*7 ft. per 
hour. 

Subsequently the effluent was passed through the 
“ separator tank ” (an inverted cone) at varying rates, 
and the limiting speed of upward flow consistent with, 
good sedimentation was found to be about 21 ft. per 
hour. 

It may be remarked here that a numl)er of experiments 
were made on a fairly large scale, both by sedimentation 
and filtration, to ascertain the most effloient method of 
arresting the susjiended solids from the bacteria bed 
effluent. The Birmingham separator tank has beem 
adopted as a result of those experiments. 

Colloidal matter in land effluents . — The colloidal matter 
usually present in land effluents is verv small in quantitv 
and contains much mineral matter. '“The portion whicti 
separates on standing consists largely of hydrated oxido 
of iron and some silioa, but the maximum amount so* 
sapararing has not been found to exceed (even in an. 
extbme case) 3 parts per 100,000. The average iron 
in ^ution in Birmingl^ land effluents when freshly 
sampled is 0*9 part per 100,000. 
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Tfa^ eOiieiit from field 80 JeMt) i« pertionlariy in- 
texMting (eee TeUe VI.). Thi« effluent peniatently 
gieee e oopiooi ferruginonf depoeit. 

In 1901 an experiment wm tried with this field» at the 
suggestion of one of ns, with a view to preventing the 
iron in the sub-soil from going into solution in the effluent. 
The surface of the held was dressed with waste gas lime 
at the rate of 60 tons per acre, with the intention of 
increasing the basicity of t]^e soil. The more soluble 
constituents of the gas lime <^uickly disappeared, but 
although the quantity of lime in the effluent was very 
large, the copious deposition of hydrated oxide of iron 
from the effluent was arrested only for a short time ; 
some analyses of the dissolved matter present in this 
effluent are given below ; — 


Hemtlts in parts per 100, rMM). 


Dissolved 

8 days after 

e days after 

8 months after 

matter. 

liming field. 1 

i 

limbig field. 

liming field. 

FegOj + AljOj . 

89-2 > 

81-6 i 

Fe*2'2 

CaO 

40-0 

0-4 1 

41-0 (CaCOa) 

MgO 

6-.S 1 

6-6 

aftr. 9dyg.Fe=t0-37 

Total solid matter 

1 

220-0 1 

— 

108-6 


After four and a half years from time of liming the 
solids separating from the original clear liquid on standing 
30 days — Total, 2*8 parts per 100,0(M) ; volatile, 0*6 part. 

Colloids in biological bed effluents . — These effluents are 
usually similar in this resjiect to land effluents. (8ee 
Table VI.) 

In Table VII. is given a series of analyses of a most 
interesting sewage containing enormous quantities of 
manufacturing waatt'. 

The examination of such a liquid by dialysis furnishes 
extremely useful information. 

CoNOLlT.SrONS. 

1. The amount of colloidal matter in solution in sewage 
varies greatly. The chief sources from which organic 
colloidal matter is derived are urine and fasL'a! matter. 
Urine is known to contain very little relatively to its other 
constituents, and our oxt>eriment8 demonstrate that the 
principal source of soluble colloids in sewage is fascal 
matter. It is also shown that the foocal matter passes 
into pseudo solution or emulsion by agitation with water, 
and that the amount usually taken up depends on (a) 
the nature of the other constituents of the liquor ; (6) 
the time of contact and amount of agitation betw^een the 
water and the fescal solids. 

The amount taken up under any circumstances is, 
of course, limited. Old or badly laid sewers will influence 
this result, and an interesting point is raised here with 
respect to the methods adopted in sampling and examining 
crude sewage. 

2. Speaking generally, domestic sewage — unless very 
fresh — will contain more colloidal matter than a sewage 
containing, much trades’ waste. In the Hockley sewage 
(Birmingham) much pickling liquor is usually present 
with very little colloidal matter; as much as 12 parts of 
iron per lOO.OOO have been observed in this sewage. 

We have exTOriencod the greatest difficulty in inducing 
septic action in a sewage containing much iron salts. 
Apart from any sterilising a(;tion, this effect seems to be 
due more to the small amount of colloidal organic matter 
which such a sewage is capable of taking up in solution. 

3. It is now generally admitted that the eflScienoy of 
the septic tank as a means of destroying sludge was at 
first greatly overrated. 

The highest published figures are to the effect that some 
25 per cent, of the sludge disapiwars in the resolving 
chamber ; but our own observations make the figure 
10 per cent, in our case. The exact figure is probably 
the result of local and more or leas aooi^ntal conditions. 

Also, care should.be taken to discriminate between 
BoHd matter dimineded os gas, and solid matter whicb 
merely passes into emulsion on account of the agitation 
tab^ jiaoe as a mUH of the escape of this gas. 


4 . Beeolution per se, I'.s., deeompositiem ol the origbihl 
■olid sludge in a septic tank, must take place for the mpst 
part after the organic matter has pas^ into aolptioh » 
lor tlM» organisms can only act on this matter throi^ 
their encymes. The amount of matter capable of pasMftg 
into solution app^rs to be limited, so tnat the amomrl 
capable of bacterial disintegration in a reasonable time 
must be still more limited. The efficiency of anafirobic 
chambers where a large surface is presented to the dissolved 
colloidal matter can, therefore, be more readily under- 
stood. 

5. Our experiments support the view that the amount 
of dissolved colloidal matter is increased by septic action* 
(See figures in Table IV.)* 

0. It appears to us, therefore, that where a rapid means 
of getting rid of sludge without nuisance is at hand, 
septic treatment is a mistake ; for the colloidal matter 
taken up in the septic tank is re-precipitated in the sub- 
sequent treatment of the liquor, and is then usually very 
troublesome to deal with. 

7. In our own case the chief reason for continuing the 
septic treatment is because by this means the immense 
bulk of sludge to be dealt with on the land can be deprived 
of its objectionable smell. This deodorising effect on 
the large scale operations was observed by Mr, J, D. 
Watson, Engineer to the Birmingham Drainage Board, 
several years ago. 

8. Septic litjuor from which all visible sus})ended solids 
have been removed by sedimentation still contains much 
potential sludge, as Dr. Fowler ha.s shown in the case of 
Manchester sewage. 

The following talile gives the amounts of matter 
separating from various samples of Birmingham sewages 
and septu! liquors (clarified by settling) on being allowed 
to stand exposed to air. 


Parts per 100, 0(K). 




Organic matter. 



Total 




Sample. 

1 

Per cent. 

Days 

standmg. 

deposited. 

matter. 

! Totol. 

i 

of dry 
matter. 


Hockley sewage (re- 





celves much Iron 
pickle) 

7-6 

4-8 

67*6 

12 

Cole Valley (Birming- 
ham) sedimentation 

tank effluent (do- 
mestic) 

6*7 

4-B 

714 

7 

Birmingham (silt 





tank) septic liquor 
(mixed sewages) .. 

6-7 

4-4 

064 

12 

Ditto. ditto. 

lS-0 

— 



Ditto. ditto. 

12*2 

7-3 

69-9 

24 

Ditto. ditto. 

14-0 

8-8 

. 60-8 

28 

1 


A sample of the strong solution of f»oal matter (see (a) 
Table I.) was diluted (1:0) and allowed to stand for 
six weeks. The liquor depoaited 0'*! parts per 100, 000 
of solid matter which contained 864 per cent, of organic 
matter. The supernatant liquor was no longer opaque, 
but was still opalescent, and had lost its disagMeable 
odour. 

9. The matter which separates on allowing a clear 
sample of septic liquor to stand is insoluble, has only a 
faint odour, is extremely stable, and even when incubated 
with water under most favourable circumstances decom- 
poses with extreme slowness. These ixroperties shai^y 
distinguish this matter from the original sewage sludge. 

10. One of the chief functions of any process of puri- 
fication of the clarified sewage liquor is the removal nf 
the potential sludge which it still contains. Where the 
liquor is treated on good land, only a trace of this matter 
is left in the effluent, and the same applies to effluents 
from efficient bacteria beds. 

But whereas the land retains the whole of the solids 
in a condition requiring little further manipulation, thie 

* jroti.— -Owing to the swy UabiHtsr the '‘AlbmcMd 
Ammonia '* ftg^ to error In ttaiee oompatlsoiM, thh eetimattoo i» 
not togaxded by w iw being so mliaMe tor tills piniKise. 
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2 )iBtt«r paases out in part in suapenaion in the bacteria bed 
•fduent, but a large part remaina in the bacteria bed. 
From time to time thia matter muat either be fluehed 
out of the bed, or the medium must be dug out and washed. 
At Birmingham the open tile floors of the percolation beds 
permit of each bed being easily flushed, whereby the solids 
aeoumulating are washed out of the bed. 

Such flushings are passed through the same tank as 
the ordinary emuent from the bacteria bed. This tank, 
known as the “ Birmingham Separator Tank,’* consists 
of a chamber of the shape of an inverted pjTsmid with a 
ranip and exit pipe at the apex. The sludge accumulating 
is (Bscharged on to the land. By this means the suspended 
solids are reduced to a little over 1 part per 100,00(1, and 
this method in common with land treatment ensures 
that the wJude of the sludge is arrested from the various 
effluents. 

iVerfe.—The conflicting statements which are frequently 
made with respect to the rate at which bacteria beds 
tend to choke, are probably due to the varying proportions 
of colloidal solids (i.e., potential sludge) present in different 
sewage liquors. How much of the sludge arrested in 
the bed is destroyed by bacterial action remains to bo 
determined. 


11. Our observations on the of disjsppearanoe of 
sludge are to the effect that even under very favourable 
oiroumstances it disappears for the most part with extreme 
slowness. Unless it is broken up and spread out in very 
thin layers it may remain apparently unaltered for years. 
Wherever it is kept in bulk it will remain for indefinite 
periods. 

12. Iron appears to play a peculiar and most important 
part in the pnenomena dismissed above. 

Iron (Fs) in solution in Birmingham 

crude sewage 0*24 parts per 100,000. 

Iron (Fe) in solution In Blrmingliam 

septic tank effluent 0*40 „ „ 

Iron (Fe) in solution in Birmingham 

land effluent 0*©6 „ „ „ 

The form in which the iron is present seems to determine 
whether it assists or retards the operations. This matter, 
however, requires further investigation. 

In conclusion, we wish to express our thanks to Mr. 
J. D. Watson for his permission to use these results, and 
for much valuable information supplied. 


Examination of Faces, 

Tahlb I. 

All analytical figures expressed in parts per 100,(X)0. 


Nature of sample. 

Dissolved 

Percentage 

Albuml* 

Percentage 

of 

albuminous 

colloids. 

Oxygen absorbed. 

Percentage 
of _ 

Percentage 
of ^ 

Percentage 

of 

permanent 

colloids. 

solids. 

solid 

colloids. 

ammonia. 

4 bri. 

3 mins. 

on 4 lurs. 
test. 

on 8 mins, 
test. 

FkooI liquor — 

(a) Outside 

Inside 

- 


- 

_ 


60-30 

1-90 



92-7 



Fiscal liquor— 

(b) Outside 

Inside 







2-40 


66-2 








0 18 




F»cal liquor — 

(c) Outside i 

Inside 

26-0 

6«6 

58-1 

_ 

1 

7-14 

0-97 

4-04 

76-1 

69-0 

86-2 





0-74 



Fiscal liquor — i 

id) Outside 

Inside 

71-0 

40-0 

27-9 

2-48 

0-73 

64-6 1 

16-87 

6-22 

6-38 

46-7 

44*7 

46-3 




2*44 



1 

Fiscal liquor — 

(s) Outaide 

Inside 

78*6 

87*0 

83-0 

2-76 

0-74 

67'6 

20-56 

1 7-08 

7-08 

48-8 

88-5 

64-8 




1 8*14 




Facal liquor — 

(/) Outslda 

Inside 

187-6 

49-0 

47-8 

4-60 

0-62 

76-8 

82-92 

6-67 

^loo 

66*8 

61-8 

88*9 



1 



i 


Examination of U fine. 
Table IL 


Nature of sample. 

Dissolved 

soUds. 

Percentage 

Album!* 

Percentage 

of 

albuminous 

colloids. 

Oxygen absorbed. 

Percentage 

of 

Percentage 

of 

colloids 
on 8 mins. 

Percentage 

of 

permanent 

ooUolde. 


•olid 

colloids. 

ammonia. 

4 hrt. 

3 mins. 

on 4 hrs. 

iDfluted urine— 

(a) Outside 

Inside 

oo 

8-96 

11-16 


86-20 

7-70 

6-60 

8*98 

16*8 

7*2 





29 40 

IMluted urine— 

(6) Outside 

Inside 

76-0 

68-6 

8-96 

1-48 

0*84 

26*0 

7-98 

2-11 

18*0 

28*7 

I 9*6 




0-10 



Old urine, diluted— 

( 0 ) Outside 

Inside 

II 

16*7 

2-06 

1*68 

1 

18*0 1 

18-10 

6-26 

2-18 

1*38 

86*4 

28*1 

88*1 

Fan Uquor, diluted— 

(dT Outside 

Inside .... ... 

118-6 

7^6 

18*6 

1*72 

0*7$ 

1 

> 41*0 1 

16*69 

AsQil 

6*78 

42*1 

1 

46*8 

88*8 


^ — . ■ 



2*44 
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Birmngkam Crude Sewage* 
Tablb niA. 


jytXg.^^Qntalng varyln« auantltle* of tar product* aud other mauufacturing waate! 


Settled Hockley sewage — 

(1) Outside 

Inside 


Settled Hockley sewage — 

(2) Outside 

Inside 


6 A- 5 


Settled Hockley sewage — 

(3) Outside 

Inside 


65>& 

67-0 


0*74 

0-47 


8*61 

2*05 


8*74 

8*41 


e*28 

6*S 


2*77 

2-21 


2*05 

1*66 


1*9 


,r ■ " „ ' , ' . — ' ! o‘*o I i*60 I 

rfote Contains var>'lng proportions of waste iron pickling liquors, Ac. 


9*4 


I if*oo 1 I 4*01 I 

Note . — Contains mixed manufacturing refuse 


Ka9uxe of Mmple. 

Dissolved 

toUds. 

Percentage 

pf 

solid 

colloids. 

Albijiinl* 

nold 

ammonia. 

jPercentage 
; of 
lalbuminous 
ooUolds. 

Oxygen Absorbed. 

Percentage 

of 

colloids 
on 4 hrs. 

Percentage 

of 

conoids 
on 3 mins. 

teneute/ge 

jwrmaitisaii 

ooUoMa. 

1 4 hrs. 

1 3 mins. 

Settled Saltley sewage— 

U) Outside 

Inside 

08*6 

51*0 

8M 

1 

0*48 

0*20 

41*2 

8*88 

£•86 

2*70 

0*08 

61*7 

) 

69*8 

48*2 

Settled Saltley sewage — 

(2) Outside 

Inside 

78*0 

62*6 

Note.— 

1 1 

Chiefly doni 

lestio sewage 

i. with varying manufai 

1 

2*66 1 
1*91 1 

during wast 

e. 

1 

16*4 

-- 


Settled Rea sewage — 

(1) Outside 

Inside 

- 


— 

1 

5*41 

3*37 


23*2 



Settled Rea sewage — 

(2) Outside 

Inside 

93*6 

60*0 

26*1 

0*67 

n.«i 

40*2 

11*04 

4*38 

80*8 




nU. 


7*6 


Settled Aston sewage — 

(1) Outside 

Inside 

66*0 

66*0 

8*2 

1*17 

33*8 

9*63 

7*11 

2*63 

1*47 

14*6 

' 28*3 

1 

1 

j 10*0 



' 0 68 


Settled Aston sewage — 

(2) Outside 

Inside 

64*0 

48*5 1 

13*8 

0*91 

0*66 

16*9 

7*42 

i.ni 

2*88 

23*4 

89*1 

17.8 


Birmingham Crude Sewage. 
Tabi,* IIIb. 

Manufacturing refuse absent. 


Nature of sample. 

Dissolved 

solids. 

Percentage] 

of 

solid 

colloids. 

Albumi* 

nold 

ammonia. 

1 

Percentage 

of 

albuminous 

colloids. 

1 Oxygen absorbed. 

Percentage 

of 

colloids 

1 on 4 hrs. 

t 

Peroentage 
of^ 
colloids 
on 8 mini. 

PeroantagB 

of 

permanent 

colloids. 

1 

1 4 hrs. 

8 mins. 

Settled Saltley sewage — 
Outside 

44*6 

80*0 

19*5 

- 


j 6*86 
8*18 

1*84 

0*91 

1 82*2 

84*9 

88.0 

Inside 


Settled Rea sewage — 

Outside ' 47*0 

Inside 27*6 

26*2 

i _ 

- 

4*78 

1*66 

1*84 

0*61 

60*6 

66*6 

1 

47.1 

Settled Hockley sewage — i 

Outside 

Inside 

&8*6 

82*6 

28*6 



- 

S*49 

2*16 

1*98 

0*61 

60*1 

69*1 

40*4 

Settled Aston sewage — 1 

lustde 1 

48*0 

28*0 

26*3 

- 


6*41 

1*85 

1.49 

0*72 

60*1 

84*8 

72*8 


Tank Liquore. 


Settled roughing tank 
effluent— 

Outside 

Inside 

60*5 

80*6 

I : 

1 

84*7 j ~ 



6*07 

1*42 

2*26 

60*2 



Settled septic tank effluent— 

48*6 

88*0 1 

19*0 



6*84 

1*0» 

2*26 

61*9 

1 

— 

, 

Settled lilt taak effluent— 

Outside 

Inside 

If 

21*6 

- 


6*74 

8*04 

2*61 

1*44 

80*8 

27*1 

18*8 
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Birmingham Tank Lignor», 

TabubIV, 


Nature of aample. 

Dissolved 

solids. 

Percentage 

of 

solid 

colloids. 

1 

AlbumU Percentage 
noid I of 

ammonia, alhuminoui 
1 ooUoida. 

Oxygen 

4 hrs. 

absorbed. 

8 mins. 

Percentage 

of 

collotds 
on 4 hrs. 

Percentage 

of 

ooUolda 
on 8 mint. 

Percentage 

of 

permanent 

colloids. 

JBouffhing tank efflu«nt» 

(1) Outaide 

Ineide 

66-0 

4A<0 

9«8 

0-C8 

1 0‘4A 

10*8 

8-08 

4-92 

1*83 

1*00 

• 12-e 

29*8 

I «•« 

Beptic tank effluent — 

(1) Outside 

Iniide 

62-0 

40-0 

18*0 

1 

0-5fl 

(>•40 

18-7 

4>90 

8*5.3 

1*80 

1-.35 

16*3 

14*3 

17-4 

Boughing tank effluent — 

(2) Outeide 

Inside 

80-5 

AU-Q 


O-flO 

0*44 

16-4 

8*71 

6*91 

8*41 

2*rtl 

11*6 

13*3 

10*4 

Septic tank effluent — 

(2) Outside 

Inside 

80-6 

63>0 

12-2 

0-rt7 

0*40 

25-2 

7*98 

6*73 

3*12 

1*99 

16*4 

22*1 

12*7 

Boughing tank effluent — 

(8) Outside 

Inside 

42-5 

27-5 

21*4 

0-33 

01 7 

82-0 

3*88 

1*76 

1*46 

0*79 

37-fl 

29*6 

42*9 

Septic tank effluent^ — 

(8) Outside 

Inside 

52-0 

36-6 

17-6 

0*30 

0-16 

41*8 

6*03 

2*50 

1*81 

0*90 

33*0 

33*0 

83*6 

Bilt tank effluent — 

(1) Outside 

Inside 

50*0 

4ft-0 

10*9 

i 

0-49 

0*30 

24-1 

6*43 

.3*35 

2*06 

1*27 

23*7 

2.3*7 

28*7 

Bilt tank effluent — 

(2) Outside 

Inside 

fll*0 

47-S 

12>4 

0‘48 

0-24 

82-7 

6*34 

3*71 

1*98 

1*31 

18*0 

19*1 

17*4 

Bilt tank effluent- — 

(3) Outside 

Inside 

R8-6- 1 

40-U 1 

8‘8 

0-48 
0-20 1 

29*7 

4*93 

3*23 

2*05 

1*33 

20*8 

21*3 

20*5 

Bilt tank effluent — 

(4) Outside 

Inside 1 

57*5 

49*0 

8*0 

- 

~ 

4*2ft 

3*05 

1*78 

1*28 

16*6 

16*5' 

16*7 

Bilt tank effluent — 

(5) Outside 

Inside 

It 

10*9 

z 


3*89 

3*00 

1*70 

1*48 

13*1 

8*6 

16*8 

Blit tank effluent— 

(6) Outside 

Inside 

„= 1 

- i 

- 

1 

- 1 

1 

6*47 
2*81 I 

2*32 

1*37 

32*1 

26*7 

87*2 


Tablk V. 

Colo Valley (Birmingham) Sewage (Domestic). 


Nature of sample. 

Dissolved 

solids. 

46*5 

28*0 

Percentage 

of 

solid I 
colloids. 

Albumi- 

noid 

ammonia. 

1 tixygen BbsurbtMi. 
Percentage ! 

Percentage 

of 

colloids 
on 4 hrs. 

f- 

1 Percentage 
of 

1 colloids 
; on 8 mins. 

Percentage 

of 

permanent 

colloids. 

lalbuminous' 
j colloids, j 4 hrs 

1 3 mins. 

Settled crude sewage — 

Outside 

Inside 

24*8 

- 

^ 2*92 

i i 1*37 

0*77 

0*29 

1 

86*1 

45*3 

38*1 

Settled sewage after screen- 

log— 

Outside 

Inside 

80'5 

25*6 

1 

21*6 

- 

2*79 

1*21 

j 0*80 

1 0*81 

39*5 

43*8 

1 

87*8 

Settled tank (sedimentation) 









effluent — 





1 




Outside 

39*0 




: 2*82 

0*83 

1 



Inside 

27*0 

16*2 

— ' 

1 1*25 

0*31 

88*6 j 

45*6 

85*8 


Note.— *8©dl 

Iraent precip 

)itated after standing 7 days. Total, 6*7. Organic, 4*8. 




Hanley ^eteaye {DvmeUie), 


Settled crude sewage — i 

Outside 

Inside 

- 


0*53 

0*07 

78-7 

3*95 

1*75 

II 

38*6 

40*8 

87*6 

Settled septic tiquor — 

emtside 

Iniide 

ZI 

— 

0*68 

0*06 

62*6 

1 

1*68 ] 
0*67 1 

0*60 

0*51 

41*7 

12*6 

69*9 


^o(«.'-~ScNllinint precipitated after etaadlng 14 dayi. Total, 6*8. Organic, 8«4. 
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Tablb VI 
Land Effiuantc 


Katnre of sample. 

Diwolved 

solids. 

1 Percentage 

I soUd 
j colloids. 

S’© "3 
111 

^ i 

'Castle Bromwich effluent — 




Outside 




Inside 

— 


— 

Mlnwarth effluent— 

Outside 

44-0 

6-7 

0‘18 ; 

Inside 

38*5 

0*07 

Water Orton effluent — 




Outside 

40-5 

6-6 

; 

Inside 1 

86-6 

__ 1 

Curdwarth effluent— 




Outside 

— 



Inside 

— 


— 

Field 29, east half— 




Outside 




j 

Inside 

— 


— 1 

Field 20, west half— 




Outside 






Inside 

— 


! 


Bed A effluent — 

OuUide 

Inside 


JBed K effluent- 
OuUide 
Inside 


Bed No. 4 cfflueiit- 

Outslde 

Ineldu 


Bed No. 6 effluent-- 

Outside 

J aside 


Percentage 

Oxygen absorbed. 

Percentage 

Peroratage 

Percentage 

albuminous 

colloids. 

4 hrt. 

8 mins. 

colloids 
on 4 hrs. 

coUolds 
on 3 mins. 

permanent 

colloids. 

— 

MO 

0-80 

0-40 

0>49 

19-6 

nil. 

t 

1 36*6 

I 

i 44-0 

D40 

0*93 

! 0*61 
0-31 

23-1 

24^4 

22*6 

i 

1-03 

0*68 

0*34 

(KiO 

27*9 

6*2 

48<2 

- 

1-56 

M3 

0-54 

0-66 

15‘7 

1 

ntf. 

26-9 

- 

1 

! (V92 

0*63 

n-fiO 

0-31 

18-7 

21-0 

J8*6 

1 - 

1*01 

0*05 

0-50 
0-38 1 

5-0 1 

13*6 

nil. 

Bed KfJtueiU«. 

\ 

1 




1 

_ 1 

1*63 

J-06 

004 i 
0-69 

21*0 

1 

1 

36*5 


l‘4fl 

0-98 

~ ; 

19*7 

1 

i 

- 

1 

_ j 

1 

1-07 1 

1*24 

n.0i 1 
0-ft9 

14-8 

2D8 

7-8 

- 

2*30 ! 

1-91 1 

1*05 
0-80 1 

9-3 

13-8 

6*7 


Table VIL 

X Sewage and Effliient«. 


Xature of sample. 


Dissolved 
I solids. 


PercentaBe Album!* Percentage 
i»f nold of 

solid ammonia, albuminous 


O.xygen absorbed. [ I 

Percentage Percentage Percentage 

of of of 

I colloids ' coUolds permanent 

4 hrs. 3 mins, on 4 hrs. i on 3 mins. i onlioida. 


Settled crude sewage — 


Outside : 

Inside 

89-0 

76-0 

7-9 

(V7:j 

0-68 

n-5 

1 22-74 

i 20-20 

11-01 

1 9-96 

j 6-8 

5*1 

ikttled precipitation tank 
effluent— 

Outside 

Inside 

183‘0 

120-0 

i 6-1 

1-49 

0-92 

23-0 

32*64 

80-40 

1 

1 

, 17-80 

17-77 

1 

3-0 

0-26 

Ditto from 1st contact bed — 

Outside 

Inside 

121-0 

117-0 

1*7 

■ - 

- 1 

17-28 

16.09 

11-30 

10-39 

4-7 

4-2 

Ditto from 2nd contact bed — 

Outside 

Inside 

114*0 

100-6 

3-9 

0-38 

0-20 

18*8 

i 

7-00 1 

6-49 1 


4-2 

j' 


X Sewage after Septic Treatment and Contact Beds, 


Settled septic liquor- 

OuUlde 

Inside 


Ditto after 1st contact— 

Outside 

Inside 


DRto after 2nd contact— 

Ontslde 

Inside 


Ditto alter 8rd contact— 

Ontitde 

Iniide 


Id'd 14*0 


OhkaiiM In attOTe sampka over 60 parti per 100.000. 
CN8. In leptlo Uquor. 7<00 parts p^lOQ.OOO. 

CN8. In 6ra contact, 0<66 parti per 100,000, 
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Disctjmxon. 

Mr. C. O. Matthews understood that the liquor 
remained eight and a half hours in the septic tank ; was 
that a matter of convenience, or was It the time that gave 
the beat reeulta 7 

Mr. O’Shauohnbssy said it was a matter of convenience. 

Mr. Matthews, continuing, asked whether, in the case 
of an effluent from bacteriological beds which required a 
further sedimentation, it would not bo possible to make 
the bacteriological beds in such a way that filtration 
would be efficient enough to provide an effluent that did 
not require another sedimentation and separation. 

Mr. J. T. Wood asked if the percentage of colloids 
was really per 100 grms. of sewage 7 

Mr. O’Shauohnessy : No. The percentage was on 
100 grms. of the dissolved matter in the sewage. 

Mr. Wood said the whole question of colloids was a very 
important one. The general impression was that there 
was no sharp difference l>etween colloids and crystalloids 
except one of degree. Had Mr. O’Shaughnessy read a 
very important paper by Zsigmondy, who projswed a 
classifying test for colloids which depended on the action 
of the cmloids on a solution of metallic gold (this J., 
1902, 192) ? Zsigmondy was still working on the subject. 

Mr. O’Shauohkkssv said that he had not tested it in 
that way. 

Mr. S. F. Buefokd said that although the septic tank 
had not fulfilled the expectations held out — that it was 
a universal solvent — it certainly was a most useful pre- 
liminary treatment in that it produced a uniform liquor 
from a sewage varying in flow and character. 

Mr. J. OOLDtKu asked whether the iron could in any 
way be dealt with. In Lincolnshire the drains were often 
blocked up with it. He was very much interested to 
hear about the application of gas time. 

Mr. J. O’SuLLtVAK said that the authors had referred 
to the size of the material used in the septic tank. Was 
it coke 7 

Mr. O’SHAuaHNESsy replied that it was so in some of the 
filter beds. 

Mr. O’Sullivan, continuing, said that the amount of 
septic change must depend upon the surface area of the 
medium. 

The Chaieman (Mr. J. M. 0. Paton) asked what amount 
of sediment, say per million gallons, was left finally to 
be dealt with 7 when bacteria l>eds first became the 
fashion, it was said there would be absolutely no sludge 
left to be dealt with, but now in many places the sludge 
question hod become a very important one. 

Mr. F. K. Lott asked if in cases of excessive amount of 
iron in the soil the colloidal matter in the effluent was 
mainly organic, and whether it was usually precipitated 
before it was discharged from the land araina. In 
oemneotion with the silt tank, the sludge had been referred 
to Es ** working vigorously and without smell.” Did that 
vlfforous working continue on exposure, and was there 
still no smell, or did further oxidation produce a more 
objectionable smell 7 

Mr. O’Shauohnessy, in reply to Mr, C. G. Matthews, 
said that in the course of time even the best bacteria 
beds tended to become choked and useless, and had to be 
stopped and cleaned out, unless provision were made for 
self*oleansmg. He was grateful to Mr, Wood for his 
reference to Zsigmondy's work ; he would take advantage 
df iL While admitting that the septic tank provided a 
means of mixing the sewage and rendering the flow 
uniform, the amount of sludge which it was said the 
septic tank would dostrew was at first altogether over- 
stated. In reply to Mr. F. £. Lott, who asked if, in the 
case of excessive iron in some sub-soils, the colloid matter 
in the effluent was chiefly orMuic, it was almost com- 
pletely retailed in the soil, and the colloid matter which 
passed out from such a sub-soil contained but a trace of 


organic matter. In the case given, the organic matter 
was only 0*06 parts per 100,000. Mr. Golding had asked 
if this precipitate in the land effluent could m kept from 
choking drains. The colloid matter itself would not 
choke the drains, but there was choking from another 
cause. An effluent furnished an excellent pabulum for 
the growth of certain organisms, iron bacteria chiefly,, 
which had not, to his Imowledge, been elaborately in- 
vestigated, but the cost of removing them was considerable. 
They could not be eliminated, and the only means of 
preventing the land drains ^om being completely choked 
on account of the growth of these organisms was to flush 
them out two or three times a week. Provision was made 
for flushing them by putting stops in the manhole, and' 
allowing the excessive quantity of water, which in this case 
accumulated rapidly to head up. The suspended matter is 
afterwards screened out of the effluent. With regard to- 
the size of the medium in the bods, the cost of experi- 
menting on a largo scale was so prohibitive that it had not 
been done exhaustively. It was not safe to dogmatise 
as to the best size of the medium, in the absence of more 
substantial evidence than was available at present. The 
amount of solid coming out of any particular bacteria 
bed varied greatly. It might be only a more trace. 
The effluent, especially when beginning to use a bed, 
might be as clear as tap water. That was because the 
suspended matter, the colloidal matter chiefly, was being 
hold up in the bed. A rough sort of equilibrium was 
established after some time. The sus^iended matter 
increased until it reached in some cases from 16 to 20 parts 
per 100,000. After that had passed through this separator ■ 
tank, the suspended matter was less than two parts per 
100,000. 


Liverpool Section. ‘ 


Meeting held at the VnvjersUy,on Wednesday, February 14, 
1900. 
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THK VOLUME-EXPAN8ION OF PORTLAND 
CEMENT. 

BY V. Q. DONNAN AND J. T. BARKER. 

{From the Muspratt IjaborcUory of Physical and Electro- 
Chemistry, University of Liverpool.) 

Introduction . — The examination of Portland cement for 
volume-stability or soundness mvolves two jpoints, 
(a), the method of measuring the expansion, (6), the 
conditions to which the cement is subject^. With regard 
to the first point, most specifications for cement have, 
until quite recently, only required the crude “ pat ” tosV 
which consists in observing the behaviour of a thin-odged 
pat of cement when oxjiosed to a damp atmosphere at 
ordinary temperatures for varying periods of time (usually 
a w'eek to 28 days). This still forms the German ” normal^' 
te8t.(l) More or less accurate methods of measuring the 
linear expansion of oylindhoal blocks or slabs of cement 
have, however, been in existence for a long time. Writing 
in 1803, T/C Chatelier(*) stated that Durand-Claye and 
Dcbray had for a long time employed a lever arrange- 
ment for measuring the expansion of long rods of oemeilt. 
In the same place Le Chatelier dcsoribes his own arrange- 
ment of spbt-cylinder and lever-fork. This apjparatup- 
does not, however, measure linear >expansioiis directly* 
For this purpose Bausohuiper(>) has devised a somewhat 
elaborate apparatus, consisting essentiaUv of a multiplying 
lever with compensating screw and divided circle- Quite - 
reoently, Martens(*)haa described a much simpler apparatus- 
in whion the principle of multiplying lever is also employed. 
The Engineering Standards Gommitte«(t) adopted inx 





or rcwfuNi) caEuxin. 
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1904 « iiUghtly modified lorm oi Le ClmtoUer*e apparatne 
for employment In the JOritieli Stendard Specification lot 
Portland cement. They have alao adopted le Chatelier's 
method of allowing the cement to set for 24 hours m cold 
water* and then heating it in boiling water for six hours. 
Thikt brings one to the second of the two point* referred 
to at the beginning* namely, the method of treating the 
cement for tne expansion test. With regard to this point, 
there has been, and doubtless still is, considerable diversity 
of opinion. Le Chatelier's method of heating the cement 
in boiling water for six houn^ was based on the results 
of a long experimental research on the nature and behaviour 
of hydraulic oenient8.(*) like other chemical reactions, 
the hydration of lime and magnesia is greatly accelerated 
by rise of temperature. Any free lime or magnesia 
occurring in a badly manufactured cement only hydrates 
slowly at ordinary tomiioratures, owing to ' the high 
temperature to which it nas been heated in the cement 
kilns. If this hydration occurs in the set cement or 
concrete, it will cause expansion (and sometimes even 
disintegration) of the splia mass, this expansion being 
duo, not BO much to any intrinsic increase of volume, 
as to the expansive force of crystallisation. The object, 
therefore, of the six hours’ boiling is to ascertain the possible 
maximum of expansion due to these causes. The results 
obtained by Irf» Chatelier have been confirmed by the 
exhaustive experiments made by Tetniajer.f^) 'which 
indicate that the “ accelerated ” test {i.e., in boiling 
water) is necessary. It must bo stated, however, that 
the Committee appointed by the Union of German Port- 
land Cement Manufacturers arrived at a different con- 
cIusion.(*) According to their report, the ordinary pat 
test IS sufficient. Besides the method of heating in boiling 
water (method of Le Chatelier and MichaiJlis), there 
exist other accelerated tests which need not be enumerated 
here.(») 

The present investigation arose out of some experi- 
ments mode to test the volume-stability of the Portland 
cement used jn building the Muspratt Iwiboratory of 
Physical Chemistry of the University of Liverpool. For 
this purpose, the Le Chatelier apparatus was at first 
employed, but it a<?omed desirable to devise some more 
accurate and at the same time simple method of measuring 
the expansion produced. The idea naturally occurred 
that the most advantageous method would consist in 
measuring the total volume-expansion by some simple 
form of dilatometer. Haring devised a suitable apparatus, 
some 20 different samples of Jlnglish and Continental 
Portland cement were obtained from the manufacturers 
or their agents. These samples were all described as 
being fit and ready for use, and were not subje(;ted to any 
preliminary process of aeration. The chief object in 
making these experiments was to ascertain the maximum 
volume-expansion exhibited by a latae number of ordin- 
arily used cements when exposed to boiling water, in the 
hope of obtaining thereby a standard test-value, which 
would apply to the majority of well manufttcturod cements. 
In certain cases, comparison tests were made with the Le 
Chatelier apparatus, in order to calibrate the latter by 
obtaining reduction-factors wherewith to convert its 
readings to true linear or volume-expansions. In all 
cases, duplioate bars of cement were allowed to remain 
in water at ordinary room temperature for considerable 
periods of time, in order to compare the hot and cold 
water tests. 

Apparntitg and method of mmauremenf.-^The volumo- 
dilatomoter employed is showm in Fig. 1. It is mode 
entirely of glass, and consists of an upper portion, {a), 
to which is sealed the capillary tube, (b). By moans of a 
well-gronnd joint, the upper part can be securely attached 
to the lower portion, (c), which consists of a cylindrical 
glass vessel, to the lower end of which is sealed the tube and 
small glass tap, (d). By employing a good vacuum- 
grease, such ns the well-known' mixture of vaseline, 
liaraffin wax, and rubber, the joint between the upper 
and lower portions can be made perfectly air-tignt. 
Owing to the porosity of the cement, it is necessary to 
use mercury as the dllatometrio finid. It might be possible 
to employ other liquids, such as dry mineral or vegetable 
oils, but no espermsnts havs been made in that direotioii 
Owing to the undoubted advantages possersod by mercui^V 



The apparatus is used as a weight-dilatometer. The- 
capillary tube, (6), is attached by thiok-waUed pressure- 
tuomg to a water-pump and the apparatus exhausted. 
The tap, (d), is then opened, and mercury allowed tov 
fill the apparatus to a mark made on the vertical stem 
of the upper capillary tube. In order to avoid the 
changes of volume of the glass vessel due to oonsiderabla 
differences of pressure, the mercury is first allowed to^ 
rise to a point somewhat above the fixed mark, the t»p» 
(d), is then closed, and air admitted to the upper oaidllaiy. 
It is then easy to run out merourv until it falls to tM- 
mark. The mercury in the stem of the lower tube below 
the tap having been removed, (i®) the apparatus is dis- 
connected from the pump, and the mercury flllimr it from 
the tap, (d), to the mark is run out into a porcelain dish 
and weight. In this way the inner volume of tho^ 
apparatus, expressed as a weight of mercury (about 
1 000 grins. ), is obtained. The two halves of the apparatus - 
are now disconnected, and the cylindrical test-bar of 
cement inserted into the lower half. The cylinder of 
cement was prepared by working the cement on a gla4Eed 
fireclay slab with just enough water to form a plasto 
mass. The mixture was worked with a trowel for eeveraU 
minutes, and then introduced into a thin glass test-tube 
of the proper size (about 1 in. diameter), care being takeHh 
to remove air-bubbles and to obtain a compaor mass; 
Although the different masses were not tested apeoiaiUy 
for equal plasticity, it was found that the amount, of 
water could be gauged so aocuratoly, that 4n differenl. 
experiments with the same cement tbe amoimts of watsr 
used did not differ by more than 1 per cent, The cement 
having been allowed to set hanl for 24 hours, tbo tl^ 
glass walls of the tube wore chipped off and the cemUht 
cylinder cut to the size required. The volume of the bar 
was then ascertained by inserting in the apparatus |Uh 
described, connecting with the pump, exhausting, hjoA 
then admitting merourv slowly through the tap, (d). 
During this process bub*bles of air appear at the snrim ' 
of the bar. These must be removed as much as possible ^ 
by tappiag. It was ionnd best to admit the tiifircnry 
until It had about hall filled the upper portion of tlm 
apparatus, to then close the tap, (d), and exhaust fgaiUi 
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'fairly completely. On now admitting air from the top 
an; remaining air if driven into the pores of the cement. 
MufTicient suction is then finally applied to bring the 
mercury to the mark on the capillary, as described 
previously^ The mercury in the apj^ratus from the tap, 
(df), to the mark on the capillary tube is then run out 
and weighed. The difference V>etween this and the 
previous weight gives the volume of the bar exprcFsod as 
a mass of mercury (usually about 300 grms.). Duplicate 
measurements of volume made in this way agreed within 
less than 0*1 iwr cent. The bars whose initial volumes 
had been ascertained were then heated in boiling water 
for successive periods of three four hours, the volume 
of each bar being measured in the dilatometer after oath 
period of heating. This was continued until no further 
increase of volume ocrurrt'd. The period of heating 
required for cornp1et4> ex]»anaion Aaried with different 
cements from 0 to Id hours. The bars dry very quickly 
and can he inaertetl into the dilatometer as soon as they 
are cold. The diameter of the test pieces was such tliat 
they fitted easily into the low er portion of the dilatomeU'r. 
but could not be pushed up ny the mercury into the 
upper part. 

3. Ex}yeriwcntal r^esitZ/s.—The following table gives tiie 
results of the expanHion-rneasuroments made in boiling 
water. In some cases comparison -tests were made with 
the Le (^hatcher apparatus. The results of these are 
given in column (3). Oohimn (2) gives the jierctntage 
of watt'r by weight used in making the tost cylinders. 
Column (4) gives the volume-expansion measurpii i»v the 
dilatometer expressed as a fiercentage. Column (5) the 
linear expansions obtained therefrom by dividing iiy 
three. In column (C) is given the numh(‘r of hours’ 
boiling required to produce maximum volume-expansion 
— i.e., the expansion ns given m column (4). In most 
cases duplicate determinations of volume-expansion were 
made. These determinations together witli the mean 
values are given m ctvlumn (4) : — 


Tabi.1 I.— E.'fianMion of Portland Cemrnt. 
{Hading Water.) 


Kcfcr. 
No. of 
cement. 

Water. 

Expansion In 
Lc ('hatcllcr 
apparatus. 

Volume 

expansion. 

1 No of 
Linear | hours 
expansion. 1 iKiiling 


per cent. 

mni. 


per cent. 

per cent. 


1 

se-u 

U.5 

1 

ttt} 

1-92 

71 

2 

28-0 

3!t’6 


14-8 

4*88 

8 

2 

S8-0 

— 


14-0 

4-87 

lOi 

8 

28-0 



7-34 

2.45 

n 

8 

24*3 

10-4 


3*22 1 q.Qfl 
3-98 • ^ 

1-32 

7i 

4 

22-2 

— 


2..'17 

0*79 

10 

4 

26*2 

- 

i 

1 


0-17 

12 

8 

24*2 


J 

i 

..os 

0-86 

15 

5 

27-0 

(0*6) 

i 

'i 


0.16 

7 

4 

27-2 


1 

1 

0-97 
0-90 1 " 

0-32 

» 

7 

. 27*0 

— 

j 

0-93^ 0.7 K 

O.S8r”^* 

0-25 


8 

84*3 


1 

7 

0*80) 

0*20 

fi 

2 

32-0 

— 


0*86 

0-18 

13 

10 

26*3 



0*44 

(1*16 

17} 

11 

20;O 

(4-0) 


0*84 

0.11 

19 

12 

28*0 

8*5 

( 

< 


i 0-13 


18 

24*0 

4*6 

j 

1 

ms!®-** 

0-U 

4 

14 

1 28.4 

(4*6) 

( 

i 


0-11 1 

8 

10 

24*0 

3*0 

1 

7 

o-i*]®-*** 

0-076 

12 

15 

28*3 

(2.6) 

7 

mSI®-!® 

0-06 

8 

IT 

27-7 

^•2) 


0*14 

0-06 

3 

17 

24^7 

(1-74) 

( 

7 


0*04 

1 3 

10 

228 

2*0 



0*02 

1 « 

It 

j 24*0 

3*8 


8:"}®-** 

0*07 

i U 

( 


The nttmt)erf in brackete in oolumn (8| vntp not obtained 
by direct meamiroment in the Le Chatelicr arwaratus, but 
were oalculAted ae explained later on. The foregoing 
table exhibits the following noteworthy points: — 

(o) Out of about 20 different oemente tested, ohly 
five gave a vohime>expanBion of over 1 per cent. 

(fc) In four cases varying amounts of water were used 
in making the test- Bars. In one case, (No. 4), the 
expansion was increased four and a halLfold by 
an increase in the w ater of 4 per cent. In another 
case, (No. 6), the expansion was diminished by 
one-half by an increase in the water of 8 per cent 

(c) In the case of No. 3, an interval of four days, during 
which the cement was standing in e paper bag 
exposed to the air of the laboratory, reduced the 
volume -ex pension from 7*34 cent, to 3*96 per 
cent. This result shows the groat effect of even a 
comparatively short exposure to a damp 
atmosphere. 

In most cases a third test-piece was made from the 
same mixture of cement and water, and after 24 hours’ 
setting was immersed in water at ordinary room tempera- 
ture u»r a considerable ja'rio<l of time, after which the 
rncreaee in volume was determined by the dilatometer. 
The results arc given in Table II. ; — ' 


Table II.—A: i- pan A ion of Portland Cement, 
{('old Tf’rtfrr. ) 


Refop. 
No. of 
cement. 

Water. 

Volume 

expansion. 

1 

Linear 

expansion. 

Days in 
, water. 

A* 

Per cent. 
28-0 

Per cent, 
o-aa 

Per cent. 
0*22 

28 

1 

2«.0 

0*00 

0-00 

20 

2 

28*0 

0.66 

0-18 

20 

3 

26-0 I 

0*18 

0*00 

17 

8 

24-2 ' 

0*01 

0-20 

83 

5 

27-0 

0-46 

0-1.5 

33 

tt 

27*2 

0.(K> 

0-00 

27 

7 

27*0 

0.70 

0*23 1 

27 

8 

34*3 

o-oa 

0*02 

36 

10 

20-3 

0.26 

0-09 

26 

11 

25-0 

0-40 

0-18 

25 

12 

20-0 

()-06 

o-oa 

23 

13 

2.S-3 

0*04 

0-01 

19 

14 

20-4 

0-37 

0-12 

34 

15 

24-0 

0-47 

0*10 

20 

15 

28*3 

0*46 

0-16 

26 

17 

27-7 

0*17 

0-00 

81 

17 

24-7 

0*34 I 

0-11 

31 

18 

29-3 

0-19 ] 

0-00 

23 

— 

_ _ 

* 




•,In the boiling-water test thU sample of cement completely 
disintegrated. 


In connection with Table II. the following points 
may be notice<l 

{a) The first four samples of cement, v;hioh showed very 
large ©xnansions when exfiosed to boiling water, 
only exhibited small exfiansions in cold water 
during the jieriod of testing. 

(6) The expansions in all cases are comparatively sniall 

(f) There does not seem to be any definite relationship 
between the two series of expansions. It mav he 
noted, however, that with the exception of those 
t*enients w'hicsh showed large expansions by the 
boiling water teat, the exY*ansions obtoimiid In both 
coses are of the same order of magnitude. 

In Table L are given several measurements made on 
the same fiemplea of gau^ cement both with the Le 
OhatcHer apporatus and the dilatometer. tRie followiiig 
table eliowe the rasultE of these oompofisons 





TiJiu X!l.«r*C«iii|N|ff«(»ii of Js ChUitlitr Ap^ratm and 


Befoe. 
No, of 
cement. 

Linear expaniiotis 
from dilatometer. 

(A) 

Diiplaocmeiit et 
ends of arms of 

L* ChateHer’s 
apparctas. 

(B) 

A 

¥ 


Per cent. 

nun. 

1 

15 

1 0*975 

3*0 1 

0-026 1 

10 

1 0*073 

• 3*6 

0-021 1 

18 

0*113 

4*0 

0*025 , 

12 

t 0*127 , 

5*4 

0-02,3 

3 

1*32 1 

3 0*4 

0*081 ! 

1 

1*027 

14*fi 

0*138 1 

2 

4*83 

,36*0 

0*130 


It will be Been from this table that for Binall cxpanaionH 
the disf^lacement ot the arms of the Le Chatelior fork in 
proportional to the linear expansion, and that the per- 
centage linear expanaion can bo calculated from the 
reading nf the Le Oialelier apparatus by multiplying by 
<)*023. This proportionality ceases to hold wlien the 
expansions become greater, but it would Kecm that for 
expansions greater than about 2 ])cr cent, linear, the 
readings of the Le Chatolior apparatus again become 
proportional to the linear expansion, the necessary ! 
multiplying factor now being about 0*134. The ex|>crr- j 
ments recorded in 'I'able III. are not sufliciently numerous, j 
however, to enable one to construct a complete calibration- | 
curve for the Le Chatelicr apparatus. ! 

4. Conclusion ft. — Judging from the results recorded m ; 
Table I., it may bo said that a well-manufactured cement j 
should not exhibit a greater maximum volume-expansion I 
than 1 per cent, when exposed to the boiling water test, i 
This applies to the cement as delivered for use. and to | 
test- bars made as described in this paper. The allowance i 
of 1 per cent. wQuld seem to be amply suflicient, since the 
majority of the cements examined showed a smaller, and j 
in many cases a very much smaller, expansion. I 

The allowance of 12 mm. displacement (in the Le j 
L’hatelicr apparatus) permitted by the J^ritish Standard i 
Specification for cement aerated for 2t hours, corresponds I 
pretty closely to an expansion of 1 per cent, by volume, j 
The allowance of (1 mm. (after seven days’ aeration) I 
corresponds to 0*144 per cent, volume -expansion. 

These rolationshifis may prove of to those who wish 
to employ the dilatometer descrihod in this paper in con- 
junction with the limits imposed by the British Standard 
Specification. In that case, of coun^e, the bars need not 
be boiled for a longer |»eriod than the six hours mentioned 
in the Si)eciflcation. The dilatometer described in this 
paper may be obtained from Messrs. Orrae and Co., of 
Mancheflter and Liverpool (‘212, Mount Pleasant). 

In conclusion, we have much pleasure in thanking 
Mr. W. Biding, Clerk of Works to Messrs. Willink ana 
Thicknesse, for much assistance in the correct gauging 
•of the cements. 

(>) Vide " Ber Portland Cetnent ” {BU*ing and Schamann), 
BerUn. J»05. 

(*) Annalea dea Minos. 4, S81. 1803. 

(•) Mlttollunx aua dotn mefh.-teelin. Laboratoiium dec feobn. 
Hoohachule In Mhnchen. 8. 18. 

(«) Hitteiluiifsn ana dem Ebnigl. Materlalprtifuufaamt, B^Un. 
1005. p. SOS. 

(>) Aeo their report (Crosby, Lockwood, and Son, London, 
Bomber. 1904). 

ffC) Vide Annslas dea Mines, 4. 268 and .367, 1803. Also. ThOse, 
Barts. 1887. 

f^{f) Methodfn und Hesultate dor PrUfung der hydrauUschen 
Bittdemtttel. l008. 

(•) See Oory's report, Mittctlungen aui dem KOnigl. teohn. 
TeniaclMatMttalten su Berttn, Ergintnngsheft I., 1800. 

(*) Fot an account of these, see the ortiele by Sohoch, In Lnnge’s 

Chemlsdi teohnisebe Votctstichangsmethoden,'' vol, i., p. 740. 

(18) If the stem i# narrow, It Is better to tadude this mercury 
In the amount weighed. 


Louden Ssetfoa. 

Meeting held at Burlington Bouee^ on Monday^ June 
1906. 
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' THE DETERMINATION OF INDIOOTIN IN 
I COMMERaAL INDIGO AND IN INDIGO- 

I YIELDING PLANTS. 

I BY CYRIL BRBGTHBIL AND RICHARD VICTOR BRIGOO. 

I The determination of indigotin in commeroial indigo 
is a matter of great importance to the dyeing tro^, 
and many meth^s have been described for its accom- 
plishment. An excellent summary and bibliography 
of the subject may be found in a paper by J. Qrossmann 
(this J.. 1905, 24, 30H), Recent criticism by Bloxam 
(Trans. Chem. Sw.. 1905. 87, 974) has thrown doubt 
r»n all the methods hitherto projKwed, and it has become 
necessary, for the purpose of the research work now 
in progress in India on the cultivation and macrufacture 
of indigo, to re-examine the whole question. 

As summarised by Grossnmnn (loc. cit.) the analytical 
methods hitherto prof>o«ed all fall under one of the 
following heads : — 

I. The extractifm of indigotin by solvents, and weighing 
the extracW material after more or less purification. 

II. Sulphonation of the indigo, and volumetric deter- 
mination of the indigotin by an oxidising agent. 

III. Sulphonation of the indigo, and volumetric deter- 
mination of the indigotin by a reducing agent. 

IV. Reduction of the indigo, and separation of the 
indigotin by re-oxidation. 

V. Sublimation of the indigotin. 

To these should lie added a method proposed by 
Mdhlau and Zimmermann (Zeits. Farb. Text, Ohem., 
1903, 10, 189) in wliicb the indigo is acted upon by a 
mixture of acetic and sulphuric acids, whereby the 
indigotin is converted into a sulphate which remains 
dissolved in the acetic acid, and is subsequently hydro- 
lysed by pouring the solution into water, and the pre- 
cipitated indigotin weighed as such. 

Our experience has led us to agree with the opiniona 
expressed by Urossmann on the methods coming under 
headings I., IV., and V. In our attempts to obtain the 
impurities o<^curring in natural indigo free from indigotia, 
we had occasion to test the extractive action of aU the 
solvents hitherto pro|K>sed, and in no case were we able 
to entirely remove the indigotin from the material, or to 
obtain the indigotin from the solvent dtireot In a pure 
condition. Analytical methods founded on this principle 
are, therefore, valueles i. The same applies to metbodbi 
coming under headings IV. and V. ; in neither case can 
the indigotin be obtained direct in a pure foim Wo 
have, therefore, confined our attention to method4 
depending on the oxidation or reduction of suluhonated 
inaigos, and the acetic-sulphuric acid method of Mdhlau 
and Zimmermann. 

The prepartUion of pure indigotin. — The fundamential 
objection raised by Bloxam (loc. e^.) to all the inetho<to 
of indigotin estimation hitherto described is that them 
is no evidence that they have been founded upon appU« 
cation of the methods to pure indigotin a« a itendm t 
a fact which he suggesta has been due to the difficult 
of obtaining the suMtanoe in a pure condition. We 
have not experienced this difficulty. We have retied« 
throughout tne woik to be deacribe<L on the estimation 
of the nitrogen content a« a oriterkm of mivity of the 
indigotin used as our standard. The existenoe of on 
isomeric subetanee as an impurity hoa, iherefote, not haea 
totally exoludedi bat is rendemd exoeedhi^y immohahla 
by the fact that analytical resnlta, agreeiug anbiMtttiillg^ 
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with tha indigotin content indicated by ectiraation ol the 
nitrogen* have been obtained with all the methods used. 

Average Bengal indigos oonhsinlng no Indirubin were 
used as raw material lor the preparation of pure indigotin* 
and were preliminarily purified in either of the two follow- 
ing ways ♦ 

1. The finely powdered Indigo was intimately mix^ 
with plaster of Paris and water, and spread out in thin 
layers on tin sheets. When dry, gentle heat was applied 
until the indigotin sublimed on to the surface in the form 
of a velvety Uyer of crystals. Two nitrogen estimations 
of crystals obtained in this way gave N ™ 10*49 and 10*448 
per cent, (mean value 10*469), corresponding with an 
ndigotin content of 97*88 per cent. 

2. The finely powdered indigo was suspended in lime 
water, and reduced with sodium hyposulphite, the solution 
of indigo-white re-oxidisod by agitation with air, and the 
precipitated indigotin filtered off and washed ; this was 
then boiled with hydrochloric acid and again filtered 
off and thoroughly washed. The substance thus obtained 
showed on analysis by the permanganate method (next 
column) a content of 93 i>or cent, indigotin. 

Approximately pure indigotin obtained by either of 
these methods was further purified by dissolving the sub- 
stance in a mixture of 100 parts glacial acetic acid and 4 parts 
sulphuric acid, and hydrolysing the indigotin mono- 
sulphate formed by water in the manner described by 
Mdidau and Zimmermann (loe. cit.) ; the precipitated 
indigotin was thoroughly washed and dried. Five 
nitrogen estimations of the product obtained in this way 
gave as a mean value N = 10*615, corresponding with 
99*33 per cent, indigotin. 

AUempig to iaolcUe the impuritieg occurring in natural 
indigo- — It appeared to us that a much more real difficulty 
in checking the accuracy of the various methods of ihdigo 
analysis than that of obtaining pure indigotin lay in the 
direction of obtaining the naturally occurring impurities 
of commercial indigo free from indigotin, so that their 
effect on the methods could be directly traced. The 
ideal wi^ of doing this would be to obtain a selective 
solvent &r indigotin, so that the whole of the substance 
could be extracted from commercial indigo, and the 
impurities be left intact. A large number of indigotin 
solvents* including naphthalene, nitrobenzene, aniline, 
and phenol, were experimented with to this end, but in 
no case could the whole of the indigotin be extracted, 
whilst substances other than indigotin were invariably 
removed by the solvent. This method had, therefore, 
to be abandoned. 

A second attempt to obtain the impurities free from 
Indigotin was made by adopting the principle Involved 
in ^ method of Mohlau and Zimmermann for the 
analysis of indigo, but it failed. Some other attempts 
were made, but were equally unsuccessful 

I'inding this an apparently impossible task when 
starting from finished indigo, we had rooourse to the 
indigo plant as a source of the impurities. Indigo is 
knanufaotured by steeping the plant in water for several 
hourly and oxidising the infusion with air, whereby the 
dye ss^Sttes out, and settles to the bottom of the vessel 
in whi^ the operation is conducted ; the si^ematant liquid 
k tlm nin off and the indigo collected. This supernatant 
liquid contains a great deiu of matter in solution, and it 
aesmed probable that if these dissolved Substances could 
be sedated from the waste water, they would be of a 
varysRsaUar nature to those precipitated with the indigotin. 
and eventually constituting the impurities we were 
desirous of isolating. This was easily accomplished by 
evaporating the liquid to small bulk, and the ^own 
bodies precipitated were found, on sulpbonation and 
testing in manner previously described, to behave 
exactly like the impurities of finished indigo. They 
were used as impurities in testing some of the meth^s 
of analysis to be described, but the idea only occurred 
to. us Ute in the manolaeturing season, and sufficient 
material could not be obtained to extend the prinoitfie 
to aU the methods investi|nsted ; we hope to do so duruig 
tim miam. )leani^Ue wo have had recourse to 


the use of obviously artifidal iimraiiiiee as .4i|iienk^l^^ 
pure indigotin. Starch and vegetable gluten bare been 
selected as being of approximately the same type of 
bodies as those occurring in natural indigo, and have 
been used in the partioidar manner which the method 
under investigation demanded. 

Indirubin . — The occurrence of indirubin as a constituent 
of natural indigo has been disputed by Bloxam (loc. eit ); 
but we have not been able to confirm his observations. 
On the contrary, the investigation into the nature of the 
red bodies existing in sonffi indigos, at present in progress 
in this laboratory, has not only shown that indirubin 
is a very common constituent of natural indigo, but also 
that its formation from the indigo plant can be very 
easily e^lained. Being isomeric with indigotin, it behaves 
in a Bufnoiently similar maimer towards reagents to pro- 
foundly affect methods for the estimation of that sub- 
stance, and we have therefore thought it of value to trace 
its effect on the processes we have examined separately 
from that of other impurities. Synthetic indirubin 
showing a nitrogen content of 10*06 per cent, (corre- 
sponding with 94*275 per cent, indirubin) has been used 
for this purpose, sufficient natural indirubin not being 
available. 

Methods depending on the oxidation of gulphonated 
indigos . — Of these methods only those in which potassium 
permanganate is used as an oxidising agent are reliable, 
and only these are at all generally used. 

Rawaon^s method . — A full description of the perman- 
ganate method as worked out by Kawson will be found 
in that author’s pajiers (J. Soo. Dyers and Colourists, 
1886, 1, 74 ; this J., 1899, 18. 251) and in “ A Dictionary 
of Dyes and Mordants,” by Kawson. Gardner, and Lay- 
oook. Briefiy, the method consists in sulpbonating the 
indigo by heating with pure sulphuric acia at 70^ — 80“ 
for an hour, diluting, purifying the solution of indigotin- 
disulphonio acid obtained by addition of Ibarium chloride, 
and titrating a known volume of the solution, diluted 
with a large column of water, with approximately N/50 
permanganate until all the blue colour disappears. 

The method is open to criticism from three points 
of view : — (1) The reaction involved may not be a quanti- 
tative one ; (2) the method of purifying the solution may 
lead to the precipitation of indigotin ; (3) the impurities 
present may not be entirely removed by the precipitant 
and may affect the permanganate. We have investigated 
the method from each of these points of view. 

Bloxam (lot. ei^.) lays great stress upon the objection, 
first raised by him, that the reaction is not a quantitative 
one, and points out that, oven if pure indigotin be dealt 
with, and the conditions laid down by Kawson be strictly 
adhered to, the reaction is a progressive one and no 
definite end point can be arrived at in titration. Our 
experience of this method has extended over a good many 
years, and we have never found this objection to hold"; 
with a little practice the end point is absolutely sharp 
and distinct even when an impure indigo is used, whilst 
with pure indigotin no previous practice should be 
necessary. The reaction is admittedly a progressive one, 
and it is therefore necessary to conduct the titration 
rapidly and to take the disappearance of the blue colour 
as an mdication of its completion : for this reason Bloxam’s 
experiments on the subject are irrelevant. The exact 
reaction which is measur^ by the process is a matter for 
future investigation ; it is clear that It is not represented 
by the equation given by Kawson as expressing the 
fnteractidh of conoentratM solutions of permanganate 
and indigotindisulphonic acid, since, as Kawson mmself 
points out, the equation does not indicate the proportion 
found to exist between these two bodies when they react 
in dilute solution ; but the fact that the reaction measured 
is a quantitative one, and that the relation between the 
reacting substances is accurately expressed by that found 
by Kawson (2*373 indigotin^t’ permanganate) is demon- 
strated by the following results outained by an applioation 
of tffie method to pure indigoUn. No barium chloride 
or other purifying a^t was used in these tests* since no 
impurities were present. 
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filtrogea 
per cent. 

lubstsnoe. 

Indigotin per 
cent., oslouisted 
from nitrogen 
content. 

j ’ Ormt- of mb* 
stance sulphonsted, 
solntloii made np 
to 500 o.c. , 

Volume of 
tolnticm 
titrated In 
c.c. 

Titre of 
pcnrmsxi* 
ganate. 

Volume of 
permanganate 
required In 
c.c. 

Indigotin per oent. 
Is raostsaes* cakn* 
latsd from par*' 
manganste using 
Kawson's factor. 

10*59 

^ 09>1 

0-3 

25 

N/49*45 

10*05 

99*89 

10*59 

99-1 

0*3 

25 

N/49*46 

10*00 

99*9 

10*69 

99*1 , 

0*8 

25 

N/49*45 

10-06 

99*89 

10*69 

99*1 

0-6 

25 

a /49-45 

ie-7 

99*1 

10*02 

99*4 

0'5 . 1 

26 

N/50-20 

1 

10-5 

99*89 


Method of oulphonation. — It is cleftr from the above 
table that Eawson^s method of siilohoiiation and titration 
leAds to correct results. The sulphonating process is, 
however, somewhat troublesome, and we ha ve investigated 
a more rapid and convenient method of conducting this 
operation suggested by Dr. Schulten, of Calcutta, and 
used in his laboratory. ITie method differs from that of 
^Wion, in that sma^l glass^stoppered bottles, which can 
be easily and rapidly shaken, are used instead of oj^en 
crucibles, which require frequent stirring ; and the 
fiulphonation is conducted at the temin^rature of a briskly 
boiling water-bath for a quart-er of an hour, instead of 
at 70® — 80° for an hour. Pure indigotin, sulphonated 
in this way, has been found to give correct analytical 
results when diluted and titrated in accordance with 
RawRon'’s recommendations. Some results obtained by 
its application to commercial indigos of varying qualities 
are given later (page 734). 


Method of purifying the soliUion of indigotindisulphonic 
act'd.— -In applying the permanganate method to the 
analysis of commercial indigos it is always necessary to 
employ some method of removing the undissolved im- 
puritifM which remain in suspension when the solution 
of indigo tindistkl phonic acid in sulphuric acid is diluted 
with water ; otherwise the end point of the titration 
i« masked and the result obtained too high. Rawson*s 
methods of filtering and of salting out the sodium salt of 
the acid, have now been entirely replaced by the same 
luthor’s plan of producing a pre<?it)itate of barium sulphate 
A the solution by the addition of oarium chloride, whereby 
the impurities are carried down ; of this method Rawson 
itates, “ Teste made with pure indigotin show that no 
lolouring matter is precipitated by the barium chloride ” 
“Dictionary of Dyes and Mordants”), Owing to the 
n^luble nature of the barium salt of indigotindisulphonio 
Msid this seemed antecedently improbable, though the 
imount of the salt precipitated might conceivably 1^ 
ioo small to affect the analysis due to the greater inso- 
ability of .barium aulphate. . The following experimeAts 
rere carried out on this point : 

Four samples of a pure natural indigotin, showing 
iy estimation of their nitrogen a content of 99‘4 per 
lent, indigotin, were sulphonated. The solutions were 
node up to 600 o.c., without the addition of barium 
Mofide^.and-2i^G.o. *titlrated with permanganate j 10 o.c. 

I a 20 per cent, solution of barium chloride were then 
dded to each of the solutions, the volumes made up 
gain to 600 c.o., and after thoroughly shaking and 
Rowing the solutionB to remain for the precipitates to 
sttle, 26 c.o. ware again titrated, the results obtained 
calculated bock to the volume of the original 
olution ( 1 , 0 ., multiplied by 20/19). This process was 
speated a second time, making the solution up to 600 c.c., 
nd again calculating back from the titration of 26 c.o, 

0 the volume of the first solution. The results obtained 
we identical in the case of each series of experiments, 
nd were as follows 


without addittoM of barium chloride 

of 10 c.o. of 20 per cent, bsriitin chloride 

^ ^ pef esnt barium dd^dV 


Peroentsge 
content of 
indigotin. 
eo<30 

05*78 


02*77 


There thus appears, to he a distinct precipitation of 
idigotin and consequent drop in the amount estimated, 
hit was oohflrmed with two samples of synthetic indigo 


I made by the Badische Anilin und Soda Fabrik, in which 
I oases the effect of further addition of barium chloride 
j was tried and the following results obtained : — 


Pertentage content of indigotin. 



B.A.8.F. 

“ Indigo Pure ” 
1896. 

B.AJ.F. 

“ Indigo Puts 
1W5. 

Without addition of barium 
chloride 

1 

98*1 

93*7 

With addition of 10 c.o. of 
of 20 per cent, barium 
ohloriae solution 

96-8 

92*1 

With addition of 20 c.c. of 
20 per cent, barium 
chloride solution .... 

95*2 

90*3 

With addition of 80 0 . 0 . of 
20 per cent, barium 
chloride solution .... 

93*3 

88*1 


It is clear therefore that an appreciable amount of 
indigotin is precipitated by the addition of the quantity 
of barium onioride recommended by Rawson, and that 
the precipitation is progressive with successive additiOM 
of the precipitant. 

Qroeemann'e method, — An alternative method of re» 
moving the suspended impurities from the diluted solution 
of indigotindisulphonio acid has been proposed by Gross- 
mann (this J., 19^6, 24 , 80B). This consists in neutralisiiig 
the solution with pure calcium carbonate, whereby a 
heavy precipitate of calcium sulphate is formed which 
carries down all suspended impuritiee, whilst, according 
to the author of the method, the neutralisation of the 
solution leads to the precipitation of other impsrHies 
which would otherwise remain dissolved in the dUtite 
acid. In this latter respect, the author oUdiiis that his 
method of purification has advantages over that of 
Rawson. 

This method seemed to us open to the same ohleotion 
as we had foupd to exist when barium chloride wol need 
as a precipitant: that indigotin would inevitably .be 
carried down as the disulphonio acid salt of the bm of 
the substance used lor precipitation, in this case oaloium* 
On applying the method ‘to a specimen of pure natural 
indigotin, showing by estimation of its nltarom and by 
titration with permanganate without addition of a 
precipitant, a content of 99*36 per cent iridigotk^ the 
result indicated a content of only 960 per cent 7 showing 
that 8'36 per cent, of the ind^otin present had betm 
carried down by the calcium oarTOnate. 

To confirm this explanation of the low result obtained* 
the following experiments were carried outt— I gnn, 
of each of three different indigos of high pdrkty was 
sulphonated and the solutions made up to 1 litre i five 
portions of 100 o.c. each were then withdrawn from Oaoh 
of these solutions and varying quanUties oi oaloioin 
carbonate added to each, after which they Were made np 
to 600 o.c., and the precipitates having been allowed to 
settle, 249 (i.c. titratM with periiangsnate (1 0 . 0 . being 
allowed for the bulk of the pecipitate, vide Qrossmoitn), 
3!he remainder of these solutions were then made up 
again to 600 c.c, in each case, well shaken, and, after 
allowing the precipitates to settle, 249 c.e. wafO 
W^bdfawn for titration. The tiesulta wMp oalenlatod 
back to the weight of the indigo origlnidly takod^ lusd i^ 
following results obtained 
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Amount ot oalelum carbonate 
added. 

Indigo A (natural) 

1 containing 96*06 per cent, 
indigotin. 

Indigo B (synthetic) 
containing B8-1 per cent, 
indigotin. 

Indigo C (arnthetlc) 
oontatohig per eent. 

indigotin. 


1st titration. 

2nd titration. 

1st titration. 

2nd titration. 

1st titration. ' 

2nd titration. 

4 grins- (solution acid) 

4*4 grms. (eolaUon acid) 

96-06 

96-96 

97-8 

98-1 

06-4 1 

06*1 

96-76 

06-66 

96-0 

97-2 

92-7 

00*8 

ft arms, (solution slightly acid) 

ft*ft grms. (solution neutral) 

94-6» 

07-26 

96-7 1 

98-4 

01-8 1 

100*2 

92-71 

1 07-M6 

96-7 

98-4 • 

92-4 

09*0 

ft grins, (solution neutral) 

98-0 

97-6 

96*7 

98-4 

92-4 

100*2 


These reerulte clearly indicate that indigotin is carried 
down by the calcium carbonate added and that the 
action is progressive with successive additions of the 
precipitant up to the point of neutrality. This is shown 
not only by the falling off in the amount of indigotin 
estimated in successive experiments in the first senes of 
titrations, but also by the corresjwnding gradual increase 
in the amount estimated in the second senes, this no 
doubt being due to the redissolution of the precipitated 
calcium inuigotindisulphonate on oddition (if more water. 
In this way the results obtained considerably exceed the 
truth in some instances in the second series of titrations. 
This method of purifying the solution of indigotindisul- 
phonie acid is therefore Tiahlc to lead to very erroneous 
results when applied to high grade indigos, but the error 
is not so large as that inherent in the barium chloride 
method, due to the solubility of the calcium salt being 
^eator than that of the barium salt, and it will be seen 
in the table on page 734 that when applied to indigos 
of average commercial purity it is very small indeed. 

Prectpttation of irnpurititn by barium sulphate . — We 
have found that if a precipitate of barium sulphate is 
freshly formed out of contact with the solution of indigotin- 
disulphouio acid, and added** to the latter as such, the 
precipitation of indigotin does not take place, and, by 
thoroughly shaking the barium sulphate in the solution, 
it 18 as efficiently purified as by either of the methods 
previously desoribed. 

In the following experiments 10 c.c. of a 20 per cent, 
solution of barium chloride were placed in the 500 c.c. 
flask and barium sulphate urecipitHled by addition of 
an excess of sulphuric acid before the addition of the solu- 
tion of indigotindisulphonic acid. The solution was them 
made up to volume, well shaken, and the precipitate allowed 
to settle, and 2ft c.c. titrated with permanganate as in 
the previous experiments. 


Percentage conlcnt of indigotin. 



Natural 

B.A.S.F. 


ludlgutln. 1 

! 

“ ludl|{o^^ure,’' 

WltliDUt addition of barium 



chloride 

00-6 

98-7 

With addition of barium 



Buiiduite precipitated 



from 10 e.c. of 20 per 
cent, barium chloride 



solution 

99-7 

03-01 


A large number of commercial indigos were analysed 
Iw titration with permanganate to compare this method 
01 purifying the solution of the sulphonic acid with that 
of Rawson. The following are a few' of the results 
obtained ; — 


Percentage content of indigotin. 


With addition of 10 c.c of With addition of hsriilin 
20 j>er cent, barium chloride sulphate precipitated from 
solution (Kawsou). I 10 c.c. of 20 iier cent. 

I barium chloride solution. 


73-9 

; 75-11 

71.« 

1 7.8-.85 

69-24 

1 69-82 

68-OH 

60-7U 

68-1 

66-2 


Thus a higher result is obtained in every ease by pre- 
cipitating the barium sulphate before the addition of 
the indigotindi8uli>honic acid solution. This was found 
to be true of every indigo analysed. The higher results 
could not be ac^counted for by impurities remaining in 
suspension, since portions of the solutions were filtered 
Biniultaneously with the |)erformanee of the titrations,, 
and no traces of impurity were found in suspension. 
The end point in titration was perfectly sharp and clear, 
whilst the fact that higher results were obtained with 
this metliod when dealing with pure indigotin confirmed 
the explanation that they were due to the precipitation 
of indigotin when Rawson’s method of ]furification was 
used. 

We have therefore adonted the barium sulphate 
method of punlication, and nave used it in the following 
exiwiments on the influence of dissolved impurities on 
the permanganate method. 

Effect of dissolved impurities . — In titrating a solution 
of a sulphonated commercial indigo, purified by either of 
the above-described methods with permanganate, a very 
much darker end point is obtained than if a pure indigotin 
is dealt with, showing that certain impurities are left in 
solution in the dilute acid, and are therefore not oarried 
down by precipitants. It was with a view to tracing 
the effect of these bodies that the attempts, previously 
descril^d, to obtain the natural impurities free from 
indigotin were made. It has Iwen shown thfet these 
attempts were unsuccessful, hut that other bodies very 
closely resembling them were obtained by evap<>ration 
of the waste water from indigo manufacture. In the 
following experiments a solution of sucli impuritieB was 
made by sulphonating, diluting, and purifying as previously 
desoribed, under the identical conditions used for indigo. 
Three different specimens of impurities, derived from 
three different samples of waste water, were employed, 
and in each case a known weight was taken, and the 
solution made up to known volume. A solution of 

B.A.S.F. Indigo pure ” containing 08-4 per cent, 
indigotin w'as made in the same manner hut without 
purification, and known volumes of this solution werO' 
mixed with known volumes of each of the soluthms of 
impurities in such proportions as t^ethor represented 
inctigos of various degrees of purity. The mixed solutions 
were then titrated with permanganate, and the following 
results obtained : — 


Percentage rontent of indigotin in mixture. 


i 

By oalculatiou. | 

By experiment | 
(lmpuriti«« A.) ! 

1 

By experiment ' 

(Impurities 3). : 

By experiment 
(Impurities C). 

Average. 

Peroentage error. 

79-6 

74*7 

74*4 1 

78*0 ' 

0*6 

61*6 

02*4 

(}2*4 

62*4 

0*0 

40*2 

ft4*A 

ftO-4 

£70 

ft0*4 1 

27*0 ( 

60*3 

na*9a 

M6 

! 2«Aa 





1!^« «rrer it thtu ittn to be pro^rewiTe with deoreM^ 
purity of the indigo^ tinottnting. m the oate ol an indigo 
qI avurage oominercial purity (00 per oenth to about 
1 per cent. 

To confirm these results, a mixture of equal weights of 
starch and vegetable gluten was used as impurity, and the 
experiments carried out exactly as before. The following 
figures were obtained : — 


JPereentape content of in^igotin in mixture. 



i 

Average percentage 

Bjr calculation. 

! By experiment. 

error. 

74*25 

74*4 

0*16 

40*50 

40*S 

0*8 

24*75 

' 23*05 

0*:i 


Here again the error is found to increase with decreasing , 
purity, but it is considerably smaller than in the previous i 
set of experiments for indigo of like purity. The end j 

E oints in titration were also considerably lighter and I 
Tighter than in dealing with natural indigos of the same j 
degree of purity. Experimental facts obtained indicate ! 
that starch and gluten do not provide impurities of a I 
type truly representative of those of natural mdigo, but ' 
tno results are worthy of record as showing how little | 
effect such bodies have upon the method of analysis. , 
Effect of indiruhin . — A solution of sulplionated indirubin ! 
was made exactly as described for the solution of the I 
impurities dealt with in the jireceiUng jiaragraph. Volumes i 
of this solution were then mixed witli volumes of a solution i 
of pure natural indigotin so as to represent indigos of 1 
known indirubin content and titrated as before. The ! 
following results wore obtained : — i 


Percentage content of indigotin in mixture. j 


By calculation. 

By experiment. | 

Percentage error due 
to Indirubin. 

05*5 

97*«2 

1*12 

94*0 

94*97 1 

0*97 

89*0 

91*62 1 

2*62 


Thus a very small proixirtion of indirubin affects the 
results considerably, but concordant results within the 
limits of accuracy shown in the table can be obtained 
with practice by conducting the titration until all the 
blue colour is destroyed. 

Methode depending on reduction of sulphtmated indigo.-^ 
The prinoi{de underlying these methods is the quanti< 
tative reduction of indigotindisul phonic acid to the 
corresponding leuco compound by titration with a reducing | 
agent until ml the blue colour is destroyed. It is there* | 
fore necessary to conduct the operations out of contact I 
With air so that the apparatus required is somewhat | 
complicated. | 

Hppoaulphite method . — Sodium hyposulphite has been | 
most commonly used as a redtioing agent, and a full j 
description of a method involving its use will be found ' 
in ‘‘A Dictionary of Dyes and Mordants,’" by Rawson, ' 
Gardner^ and Laycock. We have found the "method to 
give ocfmit results when appliexl to pure indigotin, but 
the method of standardisation of the hy{> 06 ulphite with 
ammoniacal copper sulphate is troublesome: the solution 
of hyposulphite is exceedingly unstable, and it is necessary 
to carefully expel all air from the solution to be titrated, 
and to cool it thoroughly oat of contact with air before 
titration, if correct results are to be obtained. The 
following experiments were carried out to trace the effect 
ol disih^ed impuritiet on the method; The substances 
d^ved item waste water in indigo manufacture were 
need as impurities, and the solutions made up for titration 
in exactly the same way as previously described in testing 
their effect on the permanganate method. The loUoiring 
results were obtained 


content of indigotin in mitsture. 


By oaloulatlQB. 

By experitnflnt 

BsrMutags ssisr. 

74*475 


76*95 

1*475 

49*65 

1 

61*26 

1*61 

24*825 

1 

27*26 

fl*4«6 


The end points in titration were not very clear, and the 
error is no doubt to some extent due to the uncertainty 
of determining the exact completion of the reaction. 
This was also found to be the case in dealing with ordinary 
commercial indigos, but fairly accurate results were 
obtained by the application of Groesmann’s method 
of purification to the solutions before titrating with hypo- 
sulphite (see table, page 734). 

Effect of indirubin . — It is stated in “ A Dictionary of 
Dyes and Mordants ” {toe. eit.) that the hyposulphite 
method does not estimate indirubin in the presence of 
indigotin. With a view to determining the effect of this 
substance on the determination of indigotin, a similar 
series of experiments to those dosoribed for tracing the 
effect of indirubin on the permanganate method WOS' 
carried out, and the following results obtained : — 


Percentage of indigotin in mixture. 


By calculation. 

1 By experiment. 

j Percentage error. 

1 

96*6 


99 

' 

1 2*5 

94 0 

1 

99 

' 50 

89 0 

1 

1 

99 

10 0 

— ^ . .. 



L . .. ..II— 1 


The error due to indirubin is thus in every cose equal 
to the amount of that subslance added. The end points 
in titration were jierfectly sharp and the solutions obtained 
at the conclusion of the o{>eration of a brownish*yeUow 
colour exactly like that obtained when pure indigotin is 
estimated, ft is evident, therefore, that th^ method 
determines the two constituents simultaneously. 

To confirm this the method was applied to a specimen 
of pure indirubin (N » 1()‘06 per cent., corresponding to 
94*275 per cent, indirubin), and was found to show a 
content of 94*5 per cent, indirubin, coinciding very nearly 
with the truth. 

Titanoun chloride method.— ThVi method has recently 
been described by Knecbt (J. Soo. Dyers and Colourists^ 
1905, 21, 292), and depends upon precisely the same 
reaction as the hyposulphite method. It has the advan- 
tages over the latter method, however, that the solution 
of the reagent is more stable, the standardisation is more 
easily accomplished, the end point in titration (using 
Grossmann’s method of purifying the sulphonic acid 
solution) is shariier, and the solution may be titrated 
warm without any ill-effect. The method gives correct 
results with pure indigotin, but, as is point^ out by its 
author, no clear end point in titration can be obtained 
with an impure indigo unless the solution to be titrated 
is purified by Grossmann’s method. The results obtained 
are therefore subject to the same errors as vfc have ahotv 
to be inherent in this means of purification, but these 
arc small when indigos of average quality are dealt with 
(see table, page 734). The effect of starch and jg^uten 
added as impurities to pure indigotin is shown m the 
following table ; — 


Percentage content of indigotin in mixture. 


By calculation. 

By experiment. 

Percentogs error. 

74*476 

74*66 

.0*185 

49*65 j 

49*7 

0*06 

24*826 

24*88 

0*055 


The error introduced by these impurities is thus very 
slight 

We have confirmed the author’s statement that this 
method determines indirubin together with indigetin,. 
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lliaviiig obtained hy ita use a precisely siinUar set of dgjues 
to those above showing the eneot of inidlmbin on the hypo- 
•alphite method. Inoirubln is also correctly estimated 
•alone. 

Aeetic*wlphuric acid method . — This method is founded 
on the formation of the monosulphate of indigotin in 
glacial acetic acid solution, its hydrolysis by pouring 
ibe solution into water, and weighing of the precipitated 
indigotin as such. The methc^ of formation of the 
tnonosttlphate was first described by Binz and Kufferath 
tAzmalen, 1902, 825, 106), and its application as a means 


Tbtis ^ indinibin is partially, but not whoUy, esti- 
mated by the method, being soluble to some extent in 
dilute acetic acid; correct results for Indigotin can, 
therefore, not be obtained in the presence of this con- 
stituent. 

Ajyjfdioation of the methods inveitigated to commereial 
indigos . — In the following table we have summarised 
the results obtained in estimating the indigotin content 
of six typical Bengal indigos. All the results are expressed 
on dry material and are the mean of duplicate experi- 
ments. 


Permanganate methods. 


Sulphonation by Bawson’s method. 


Sttlphonation in 
bouing water* 


Purlflcation of 
solution by barium 
chloride. 


1. 76-14 
11. 68-81 

III. 68-81 

IV. 60-36 
V. 64-82 

VI. 46-87 


Beductlon methods 
using Grossinanu’s 
of purification. 


Purification of 

Purification of 
solution by 
(irossmann s 
metluxl. 

bath and puri- 
fication of 

Hypo- 

sulphite 

method. 

solution by 
barium sulpliatc. 

solution by 
barium sulplmte. 

77-26 

77-26 

77-0 

70-26 

70-81 

69-71 

70-6 

70-25 

69-11 i 

68-81 

60-8 

68-96 

61-86 

61-26 

62-4 

61-68 

66-53 

64-92 

66-8 

64-82 

47-08 

47-08 

47-2 

47-01 


Titanous 

chloride 

method. 


77-00 

60- 77 
68-69 

61- 41 
54-88 
47-3 


Acetic-sulphuric 
acid method 
of 

MOhlau and 
Ziramermann. 


76-8 

70-0 

70-87 

62-86 

66-S 

46-4 


of analysis by Muhlau and Zimmermann (Zeit. Farb. 
Text. Chem., 1903, 10, 189). Bloxam {loc. eit.) shows 
that a method of quantitative analysis of indigo cannot 
be founded upon the use of the mixture of acetic and 
sulphuric acids used hy Bins; and Kpfferath, containing 
five parts of the former acid to one part of the latter, 
uince the product derived from a commercial indigo by 
pouring the solution obtained into water is not pure 
indigotin, even after thorough washing with alcohol. 
Fure indigotin is, hqwever, pbta^ned .if a fairly pure 
specimen of indigo is used as a starting point. We have 
confirmed these observations and have experimented 
with the ‘modification suggested by Mdhlau and Zimmer- 
mann (loc. ctl.), which mainly consists in using a mixture 
of acetic and sulphuric acids containing only four ftarts 
of the latter acid to 100 of the former. We have found 
this method to give correct results with pure indigotin, 
and witti indigos showing a content of over 90 iier cent, 
of this constituent, the precipitate obtained containing 
over 99 tot cent, of indigotin, as has already been shown 
in describing our methods of obtaining this substance in 
a pure condition. In dealing with commercial indigos 
the operations of sulphate formation and hydrolysis 
must' be repeated many times before pure indigotin is 
obtained as a precipitate, and the manipulations necessary 
are very liable to lead to errors, which assume a consider- 
able magnitude when calculated on to the small weight 
of substance with which it is requisite to work. We 
hava found that as much as 0-26 grnt.'of indigo'^can be 
•afiely dealt with by this method, using the quantity of 
mixed acids recommended by its authors, but it is not 
a<ivisable to exceed that amount. The precipitates 
obtained should always be thoroughly washed with alcohol 
to remove red impurities which are carried down with the 
indigotin. In the analyses of commercial indigos by this 
method, s[i ven in table above, these precautions were adopted 
and prempitatea ultimately obtained showing a content 
of 99*8 per cent, indigotin by titration with permanganate. 
Tbe procedure is, however, tedious, and the meth^ does 
not recommend itself. 

Mffcct of indirvhin . — A set of experiments, similar to 
those carried out to trace the effect of this constituent 
oh the other methods of analysis, gave the following 
malts ; — 

Percentage pontent q/ indigotin in mixture. ' 


By oakttlatlOB. 

By experiment. | 

Percentage error. 


07*86 

1*86 


064 

00*0# 

14 

3*86 


The table shows that fairly concordant results are 
obtained with all the methods investigated except that 
in which barium chloride is used as a precipitant. The 
permanganate methods are a good deal simpler, and 
more rapid in execution than the reduction .or gravi- 
metric methods, and we were unable to find anv superiority 
in the sharpness of the end point when applying Gross- 
mann's principle of purification to the solutions titrated 
with permanganate, whilst we have shown that the use 
of oaiftfum carbonate, besides requirinjf more manipu- 
lation than that of barium sulphate, involves a small 
error. Purification with calcium carbonate is essential 
to reduction methods, and one of these should be used 
in estimating indigotin in indigos containing indinibm, 
the latter constituent being then separately determined 
by a special method and deducted. For all other indigos 
tne highest accuracy is combined with the most rapid 
working by proceeding as follows ; — (1-6 grm. of finriy- 
powdered indigo is )Uaced in a small, narrow-neok^ 
stoppered bottle, and mixed with a few Bohemian garnets ; 
20 o.c. of pure concentrated sulphuric acid are added, 
and the bottle, with its stopper removed, placed in a 
shallow water- bath containing just enough water to cover 
the depth of acid in the bottle. The bath is now brought 
to the boil, and when briskly boiling, the stopper Is replaced 
in the bottle, which is shaken periodically for 15 mmutes. 
At the end of this time the bottle is removed from the 
water-bath, and allowed to remain in oa]y& 'water'* with 
its stopper removed until the contents are cool. These 
are then transferred to a 590 o.o. flask in which 10 o.c. 
of a 20 per cent, barium chloride solution and suffioie&t 
sulphuric acid to meoipitate all the barium has previously 
been placed, and the whole made up to volume, well 
shaken, and set aside for the precipitate to settle for one 
hour. An aliquot part of the supernatant liquid is then 
titrated with approximately N/50 permanganate, and 
the result calculated on the basis that 1 o.c. N/50 per- 
manganate is equivalent to 0*0015 grm. indigotin. 

The determination of indigotin in imgo^fidding 
ylants . — The work now in progress in India on the im- 
provement of the cultivation and manufacture of indigo 
nas rendered it imperative that a reliable method of 
estimating the amount of indigotin a given plant iteapable 
of yielding should be available. Such a method was 
d^eyised by ^wson in 1900, and an accouniof lt nabUshed 
in his ** Report on the Cultivation ana NUinniactUMi of 
Indigo,*’ in 1904. The method consists in extraoting 
20 grms. of leaf (in which all the oolour-yieldmg prinoiide 
resim) with boiling water, straining on tho mates, and 
precipitatiim the indigotin fri>niHd|ie--eohiti<m Wf the 
l^oside s5 obtained by the additioii of 5 o.e. of hydro*- 
^lorio acid (containing 20 pair cent. H0) and 40 o.o. of 
a 6 per cent, solution of ammonium ptmlphato. The 
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pOMibto to develoi^ Ha, a«c4its»te otethod of at^alvsia jfot 
Wb indU|t<)tm And crude indigo, there would Wome 
. «eo(u^ a large amount of information for planters and 
d^rt heing plant indigo. 

" ;Fpr here wm material on which eould be determined the 
daily yield of indigotin. obtained in an ordinary factory 
from ^onf^ weights of green plant, throughout the period 
of maniif^tnre ; and* in addition, the results attained 
^ thA> turn of manures upon the experimental plots at 
Pahihili^deral. 

In order to be able to judge of the accuracy of the 
methods already in exietenoc for the analysis of indigo, it 
was abaolv^dy necewaary to be able to prepare pure 
indigotin ht^oaniitv for use as a standard. (See this J,, 
lft04. 74d*— 747). i’wo methods were nvailahJe for this 
purpose 

(a) jftecri/ 0 t<tUi$atwn from niiroftenzene . — This process 
proved somewhat laborious, some gO grnis. only 
being obtained after a week’s work. Moreover, 
later experiments tended to throw doubt on the 
parity of the product obtained by this nietho<l. 
(fr) iSttUiimtton tinder diminished presteure . — This 
method has already been Iwiefly described 
(Chem. Soc. Trans., 1905, 87, 083). A slight 
modlfloation was now made by immersing the 
Jena flask in a bath of fusible metal, the level of 
the fusible metal just coinciding with the upjier 
surface of the indigo within the, flask. A square 
of asbestos-cardboard was so arranged that 
the portion of the flask, between the level of 
the fusible metal and the asbestos- card board 
was raised to such a teiinierature that only 
indigotin va}K)ur was there present, and thfs 
jOne of the flask remained quite clean at the close 
of the operation, the sublimate being deposited 
in the upper portion of the flask above the 
asbestos card. 

Sublimation was observed to coTniuence when a 
thermometer (filled with mercury under pressure 
of nitrogen) placed in (he fusible metal indicated 
300° 0., the sublimation being finally effected 
between 870° and 390° C, The aublinmte was 
beautifully crystalline and quite pure.* Tliis 
statement is considered necessary, as Knccht 
states (J. Hoe. Dyers and Colourists, 1904, 
80, 97). “ Without going into any detail 

with regard to the work we carried out on 
this subject, I may say that, of the various 
methods of purification tried, sublimation under 
reduced pressure, though yielding large crystals, 
gave the least pure jiroduot.” 

In this fashion indigotin can be obtained in any desired 
piantity. Using the B. A.vS,F- rein ” as source, ioo grms. 
?an eaaily be prepared in n day. Examination mid 
inalysis showed : {a) That it contained no nsh ; (6) thut 
t contained no impurity which could be removed by 
solvents ; (c) on analysis it yielded theoretical figuree 
when testwl by the mbthod.s of analysis biter described 
n detail (see p". 741). 

^ KXAJiflNaTIOM OP THU PHAlTTirAllIUTy oF THE 

|4ji7itOi>8 wmorr havm brbk rnof’OHRti for thk 
Of Istnioo. 

'\i0etiwn'' L — lielhods involving fh vse of potassium 
, psrmanguntUe. 

^ Tbit tk^ethod, originally Introduced by Mohr (Dingl. 

tiaucgll. h(u( neen modified by Kaweon, and 
U* examined critloally by the present writer (Ohbm. 

Traps., 1906, 87, 984). Although this method may 
>0 of use ior commorolid p»|)oses In def^rmhimg 
iho roMve merita botwoan tWo samples of indigo, it is 
(opel^Ily admitted th4t the proeesk oanhot, as it Ataods, 
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,747.) TOe Statement is’^si , 
esitaiiiinAtidn of the improvementfa 
Hid by Qrosstiiann. A Blanual 
Rawwtn and I/Owentbali Oriffln, «•»* 

Improved Method of Indigo-testlng,^* 0tt^4aiin V'^ 
J., IW6, 308.) These processes, al^iobd^ hd Odifht 
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elEnoring a clearer end-point of the imdtte,, data at Ibe ^ 
same time losses of indigdtin ; for the precipitate given 
by barium chloride and calcium oarbona^te, iK^pedt^eiy, 
are always blue coloured. Feeling that this mljpt be dne 
either to some error in the manipmation, or to some'faiilt 
in the nrooess of sulphouation, it Was decided to plrepare 
the various sulnhonie acids of indigotin in a pure OOMiuon, 
and to study the behaviour of their barium find paloinm 
salts, for it was considorad probable that failure was due to 
the degree of sulphunation being too low, In this case 
it might be possible, ot a higher degree of sulphonatlon, 
to throw down the impuiitios by the action of calcium 
carlfconate without loss of the indigotin content of the 
solution. 

I . — Preparation of Potassium Indigoiinmonostdjdhiikait. 

One part of indigo (B.A.8.F. rein), 20 parts of sulifiiurio 
acid (100 per cent.), and 10 parts of treated pure sand, 
were thoroughly mixed together, and allowed to stand 
for about one hour with frequent stirring. The progress 
of the reaction was tested from time to time by trans- 
ferring a drop of the mixture into water. When a violet 
solution was obtained in hot water, the whole mass was 
poured into water, cooled, and the precipitate filtered 
off and pressed on a porous plate. It was then ro-dis- 
solved in a large volume of boiling water, and the 
potassium salt precipitated by the odoition of potassium 
carbonate. The salt could not be obtained in a crystalline 
form, but it was purified by repeated soKition in boiling 
water. On analysis, ()*3018 grm. of sulphonate gave 
0*0666 grm. j^otassium sulphate, 

K=9*74 per cent, (theory = 10*26 per cent.); 

0*2213 grm. of sulphonate gave 0*1396 grm* barium 
sulphate, 

S~8*60 per cent, (theory =8*42 per cent.), 

Indigotin could not be determined by titrhtion with 
potassium permanganate owing to the slight solubility 
of tho mono-sulphonio acid. 

n . — Preparation of PokisstHm /ndigotindi sulphonate. 

6 grms. of “ indigo 'b.A.R.F,,” 120 grms. of sulphuric 
acid (96 per cent.), and purified sand, were heated in the 
water oven for an hour and a h/df, the product was poured 
into water, and the solution filtered hot. To the Mtrate 
potassium carbonate was added until the potassium 
salt was nearly all salted out. The temperature of the 
mother liquor woe then raised to the boiling miint, when 
solution took place, and <^n cooling the msulphoimte 
separated as a crystalline precipitate, which was cOj]|eoted 
on the filter jmmp, and washed thoroughly, first wM a 
solution of potassium acetate, and then with aloohoL 
It may lie further purified by redissolving itt boiling wa^, 
cooling, filtering on the precipitate and washing ae befori). 

As a result of analysis 0*31^ grm. of sul^oitata ggfe 
0*1029 grm. potassium sulphate, K« 14*46 SSnt. 
(theo^s^lfi'fi per Cent.). 

041^ grm. of suli^hOnate gave 0*3884 grm* ^riufii 
sulphat©. 8 12*63 per oent. (theory m 12*35 jfisir oenU* 
Titration of indigotin by permanganate gs(Vtt 81^3 
jRW cent, (theory « o 69*2 per cent.). i , * 

■sgli^UjRh} acid !< 10 

ware heahgdNtbgi^ ' 

fiiaidphQ&«U»./ MMHdfim 

Hiie well from Ifi "rery tblnike W 



', 
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9 grfDi. (f{ ^.AitS.ir.V* ^re flUmd into « pniite 

Vitti #»»4 Abd n tjul)ic oontimeten of 200 per oetit. 

Mdj^nido Aotdr to added 60 nrme. of 50 per oent. 

^png enlpbdrte acid, and the whole heated to 110° 0. 
fot half an Iwpt with frequent atlrring. The method 
of iiP^tiOn and puHhoation of the eulpKonate ie the aame 
aa ihat adopts for the trieulpnonate. Potaaeium 
IndigotitttetraButphonate orystaliiaefii exceedingly well 
frotn hot water in fairly large traneparent red oryatalB. 

of the aulphonate gave 0*1201 grm. potaBsium 
^Iphahb: K«20*8 per cent (theory «= 2 1*26 per cent.). 

0*296i2 gtm*.of the Rulphonate gave 0*687 grm. barium 
nutate: 8 *=17*7 per cent (theory 174 per cent). 
iCmHgotip by titration with pormanganatt^ gave indigotin* 
per cent (theory® 35*15 per cent). 

Go»dii$i<m» undir which the. sulphorifition of pure indigotin 
can be effected wiihotU lose. 

It waa now considered neoesBary to determine whether 
loea of Indigotln wa« involved in the ptoocsB of suLphonation. 


for the %uveti givfi ih ^e t 
ipniwin4%dtiit bdum wiMf biiH 
tnndhg tiiphhrid «6id betr ^ 
eri?. 

In the nremi aulp 

pla^ in a BiUall behher, Wf^ ^ 

(purified by exhauative treatment at the ni 
with itiong anlphurio addt ejad a tfeee of ; 
to remove iron and orgabio matter/ Wtoid fi ' 
and dried at 140** C.) ahd then hreaiqi* 

placed in the water oven* the 

regular intorvaU. In this way* pure ihdifl( 

<w>nverted almost entirely into the tetriM^Polle iM in 
half an hour by treatnmnt with ^ fh«#ng 

aulphurio ^id in the water ovah~-^4nd ihfe 
In the cate of pure indigotin* aUidfi bf 
than 20 per cent, fundns do ehuae 
the duration of sulphonation ie three^qparh^ of ^ 
at the temperature of the water ov'A" > • ,v ' ; 

Later experiments showed that tempeiahidfbii 
that of the water oven gave rib4 tb uon^dibNtblh' iblM 
where fuming acid is used with pure utdigOttn 

P-741). 

The following table showe some of hbnditlnni 
under which a loss of indigotin may be taq^hntbd on 
sulphonation:— 


HiUphonation of crude Bengal iwdtgiw. 


Mode of Sulohonstios. 

« 

1 

i ludigotln eryi 
1 24itrob 

•tsUised from 
eocene. 

j , hubUttiM IrU^gottii. ; 

Permsnssnste 

used. 

Percentage of 
ludlguUn. 


^ Psrowttiws ' 

12*S per cent, fuming add— 

1 hour St ST” C 

e.o. 

0*0 j 
' 0*0 [ 

, 8-OA " 

fo*o 1 

per eent. 

JlOO ) 

1 ee*Tf 

... ....... ... — 

0.0. 

per mt. 

as per cent, fuming srid-— 

1 hour St S7” « 

0*0 

100 j 

1 

/e*® 1 

( 0*0 f 

;; 'M;'" 

i hour st 110" C 

- 


« 8*0 
‘i8*0* 

: '■ oo', _ ' M 

a hours at 07” C 

- 

- 


; :4e4 

*0 per cent, fumlug arid— 

10 mUiutM at 07“ C 

«-00 

00 



SO lOinutM st 07* C 

S-00 1 

00 



a? per cent, fuming arid— 

i hour at 07" C. 



8*86 

' ' ‘i 


For, if sulphonation could not be effected without Jokh, 
thoh it would be obviously useless to try the (JJrossmannor 
other modes of removing tlie impurities from crude indigo* 
as the fault of loss on sulpiiunation would ho a vital one. 
The only detailed information on this subject seems to 
be foUttO in a pnpet by Wangerin and Voriinder on “ The 
^tratiob of Inoigotm with Hydrosulphite.” (Zeits. f, 

' Textiiehomie., 1902* 1. 281.) These authors 

^te ihai 60 per cent* sulphuric aoid does not sulphonate 
bndigdt^* even when uM in great excess^ 

The bt^nary ebneentrated (94 per cent.) aoid, as is 
known* diaaolyes indigotin without leaving any 
'SMtie* l>^th iufhoient ahakiog* half an hour's heathig 
at awflftoaSi with 40 vplumea of »4 per cent, or 

ludd lor wolphonatlbn. Hm authors then pro* 



Sufficient pure indigotin wa« Bttlph«mat«4 4^400 
cent. sulphurK! aeid to just colour tfte hquhi, tb& 
liquid was then kept at a temperpture I ' 

KKT C., and a current of sulphur dioxide (4 
of concentrated sulphuric acid) passed tl|krou£ 
liquid. Ko alteration or dimmntioh Of t 
served after the gas had passed for one , I 
was established twit there was bo fear dl I 
by the evolution of sulphur dioxide hi «e 
gas being without action on the sulphihd 
presenoe of c<moeotrated sulnhttrie 
are hot so highly sulphonated as is; pure I 
acted qn by aoid of the san^ id^Ugth 
of time at the mfOc ' 

4m be cohyei^ '■ 

4pi 

Mt.bO'ao-! 







id m the cftiK> of orudo Iddigos 
M Sie ^opiim of tb4^ totridMdd- i 


^ the Df indigo, 




tAm 10M> 


however, » rumt ir*JuAhle one.^ hor it 
ofrtftitt modi^tShtoi, 4t psn he empk^yed 
wiihjbomi^te Budpihti, os «ah adji^et to th« pt0cm 
;^wify to he dewrtbed. 


Ae^i^ ^ /W-, and Ifelta’^sulpAonie acid/f 0/ indiaotin 

on catoimn carbonate. 

^E'heee , aoids anti their pota««ium salte having Ix^en 
L ^ eonditionB ostablished for Hulphunation 
the way was now clear to determine whethi^r 
}jroceB« could bo safelv employed. Ex- 
^menta ahpwed, however, that the” diMulphouic acid, 
n irtfii?* • proBoribod coiicontratiou 

(1 : jneldod the mue calcium salt r« a precipitate— 

nut Ahe aolu^ona of tri- and Udra-Bulnhonio Hcida, when 
frre^tep atmiUrly, yielded no preoipitatea. Here then 
sepi^ Ijofcaible an anpUcation of Grossmann’H method 
for The pUrtfioation oi crude indigoa after aulphonation, i 
u ctegn^ of aulphonaticm were carried a« far aa tri- I 
Of t«tra*auiphmmte. But again diBap|>ointmcnt wo a i 
oJcp^enoed. On aulpljonating crude cake indigoa with ! 
turning aulphuric acid oi various strengthn, the red (tetra* I 
aulphcmate) product waa obtained («oe preceding page). 1 
Hut now a new difficulty arose, for, although no pro- ' 
cipitatlon wa« now observed of the blue calcium disuh 
1 addition of calcium oarbtjnate, much less 

of the impurity was removed than when a lower degwe 
Of aulphonation wa« effected. So with regret it was 
determined that Groasmanirs method could not be 
employ^ in the nurifioation of cnulc indigos. 

At this stage the author was driven to' the following 
oonolnaions as to the applicability of the iienuanganato 
process to the estimation of indigotin 

^ , (l).Itfanonly beusedforthceatimationofabflolulely 
pure mdlgotim Even in the case of synthetic indigos 
the impurities are estimated, wholly or ip part, and the 
results thoreby obtained are too high {v. p. 730). | 

analysis of synthetic and ! 
crude indigos is not possible, at this stage, for the I 
several prooessos recommended for preliminary imriffca- I 
tion of tlie crude indigo fail in the following respects | 

(a) They fail to remove the impurities mmipletclv 1 
and too high results are obtained on titration, j 

{h) Whilst impurities are removed, indigotin is also I 
throivn down, and the results of titration arc ! 
too low. i 


pI*oe, dealing with pure indigotin only 
(te^vin| the question of the possibility m woomrate 
titanium trichloride of syntWtioa* nnd crude 
! plant indigos), it appeared from the sim|je detaffs of tshe 
j pipoess given by Knecht, that the reaction was a ouanti* 
j tauve one, free from oompltoations. It was fouih£ hOw- 
ever, on investigation that the quantitative reduction of 
mdigotin deiwnded upon two main factors: (1) the 
relative concentrations of the solutions of indigotin and 
titanium tnchloride; (2) the relation of tartaric aoid to 
mineral acid pxoaont during the reduction. This hi made 
clear by consideration of the following experiment#:—* 


(1) Infinmce of the relative concentrations of the sotuiidns 
of indigotin and of titanium trieMoride. 

The reaction is not a quantitative one under all. ppn- 
aitions of concentration. If relatively weak solutions Oil 
* . 'Kel'in are used, then the coiiKumiition of titanium 
trichloride is greater . than that demanded hy th^ry 
for the indigotin in solution. There is probably a reduo- 
X ^I'digo-wlute stage, du(' to local oxcobsos 

ot titanium trichloritle. Knecht ouiployoil an indigotin 
1 5 concentration of 1 gnu. of indigotui in 

j oUO 0,0., and the titanium trichloride about twit'C as 
I strong. Those conditions, for the selection of which, 

I however, no reason is given, only give accurate results 
I When certain precautions are adopted. Thus, though not 
1 apparently recognised by Kneohl, it is absolutely neces- 
sary ui order to got constant and quantitative results, 
to adjust the proportions existing in the solution between 
^^*^.^***1 ncid and tartaric acid, and to add the titanium 
trichloride slowly, i.c., drop by drop, and not in a constant 
stream, and to keep the nask coustautly agitated during 
titration. ® ® 

Having ascertained the conditions for accurate deter- 
mmation of indigotin at a concentration of I grin, per 
* f'be effect of different oonoentrations 
of indigotin was determined as follows : — 

In o^er to make the test as consistent as possible, the 
indigotin solution l>itrate<i in each case was that 
containing for each dilution the same amount of indigotin 
in solution and the same amount of acid, via. : 


ISlpTtOA ti.-^ Estimation of indigotin hy means of tifanvwi 
tnehloridt. 

This ms^od h^ already been succesKfullv employed 
by Knscht* for the analysis of other colouring matters 
atid Its employnient recommended in the cose of indigo. 
I? of 1004, Knecht describes the method for 

the wmniiition of indigotin by titanium trichloride.f but 
^h#t If is not possible to aiiply this new method 
tj gampUw of natural and artiticial inefigo. In his paper 
Sivii * ^ however, Knw ht claims to have lieeii 
to Apply the titnnium method with success to the 
WtttoAtion ofindigotin in crude imligo. Ho siatca that 
I? ?? making use of Grossmann’s method 

oaloiiim carbonate and 

filtrate. 

^ A ?S»»de, and of which «n 

“Siwi amt tti« nietliod 
by Knecht .W«jf it rtMjdn, wiitaltle for the 
(»ttnwti<«» jHjMigotin in crude itMline. 
Btt hDggMtliw df neing^l^^um iriehtoiide for & . 




I (A) 25 c.o. = YV 0‘5 grm. indigotin + of 10 c.c. 
sulphuric acid. 

(B) 60 o.c. « .jljf of 0-5 grm. of indigotin -f -j’# 10 c.o. 

sulphuric acid. 

(C) too C.C. i of 0^26 grm. indigotin 4- | of 6 c.o. 

sulphuric acid. 

(l>) 200 c.o, J of 0*25 grm indigotin + ^ of 6 o;d. 

I sulphuric acid, 

I Bo that every titration was a reduction of 0*06 mm, 
indigotin in presence of 1 c.o. of svdphuric acid (100 per 
cent) and of 4 grms, of noutrid sodium tortr#^.! ^ 

On titration with titanium trichloride, the followinir 
results wore obtained ,:— 
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Ai*—**! Ac. at 1/Bt6 *f 4 «n»^ sodtom tertrats 


fasw 

\ 14*76 . 

M^TOf 14*76 
’ 16*3 

01*0 


.h**r*to CfA cl 1/ttoO + 4 am». fdehiin tartrate 


108*6 


*I4W e.c, of 1/2000 -f 4 grinft. sodtum tartrate 


14*i 

16*16 16*0 
14*7 

106*4 

' ' ' 

D.--.200 C.c of 1/4006 <f 4 grms. sodium tartrate 

1 ie*8 f 
ll6*l> f 16*1 

118*0 

ito 

1 


WO mw« »wm iiBo resuiw }mi given tniit tne 
proentibgQ of faidigotin obtftinod inorewen a» the solution 
Doeotnes tnoii^ dilute, snd, inoreovor, that uregularity of 
the readings is apparent at greater dilutions. This 
irre^lority is due to variations iri the rate of addition 
of tine titanium triohloride, whioh, as might bo oxpeot^, 
has a greater offeot on dilute than on conoontratS solu- 
tions. 

Even at a eoneentration of l/lfiOO the rate of addition 
of the titanium triohloride solution is an important factor. 
a« the following results show 


Conoeati*atien. 

1/m 

1 /lOOO 


of titanium triohloiride. Before the effeot 
the presence of an excess of the tarttijto 

indigotin ^ ^Vjne walufM Sf 
103*0 , 107*6 per oent., beoi^vtll^ «a^ 

amount of salt had been used for ^uiw Si. 

phonat4Ml with different amounts of oe^ . f hhi ^effeet k 
shown by the following results ; V ^ ^ 

1 grm. of indigotin was sulpluniated, wiilt ®0 «»e. v«»f 
sttlphuno acid (fuming 20 per oeat. :«n 

hour in the water oven, and subsei|uetttly 
500 CiO, ‘ , 


Rate. 


JIS drops per see. .. 
Kiondiiuous stream 
.(S drops per soc. . , 
i Continuous stream 


It was thought at first that this increased consumption 
on dilution was due to the dissolved oxygen of the water, 
and, undoubtedly, that accounts for a small fraction of 
the error. Thus it was determined exrierimentally, that 
the dissolved oxygen in 300 c.c. of distilled water was only 
equivalent to 1 c.c. of the trichloride; so that (p. table 
above) 25 c.c. 0*09 o.o. ; this would cause a rise of 
only 0*5 per cent, when comparing 25 c.c. of a solution 
l/5w oonoentration, with 00 c.c. of a concentration of 
1/1000. That oxygon solution cannot account for the 
total ewor is shown by the fact that, if the titanium 
trichloride solution is correspondingly diluted, the results 
Iwcomo quantitative again, though the burette Headings 
are more liable to variation. Indigotin solution at a 
concentration of 1/6000, and titanium triohloride corres- 
pondingly diluted, gave, as a mean of three readings. 
09*7 per cent. 

It was finally determined that the most suitable oonoen- 
tr^ipn for the solution of^ indigotin was 1/600, the 
titoiilum solution being of about the same stronalh (N/CO). 
*1)1118 Solution can then be used on pure iiuUgotin and 
crude indigos without introducing any error, for a 
crude indigo (of 60 per cent, indigotin content) would 
become, on making up for titration, 1/1000; and the 
reaction is quantitative when the titanium trichloride is 
npt more than twice as strong as the indigotin solution, 
provlde<l the titanium trichloride be run in dowly, and 
the flask comitantly shaken. 

(2) The relatiom iehich muet exist between tartaric and 
the mineral aeids. 

As his stated by Knecht (for. eit„ 190i), if the 
requetkm of ^digOtindisulphonio aoid by titanium 
trlcihk>fl4'e is effeot<Ml in presence of, mineral aoid, the 
sdntfpn ivrns green, and no definite end point can bfe 
deternnimd Ipr ^ reaction, The addition of salts of 
he fiaas affecto^ in rendering ^ end point 
4«Mte; . ICne^^ for this purpose ftooiillo 

If tho4iwolUhii|tp eff 

' 




Burette 

Indicated 

readings. 

per cent. 

14*2 

08*74 1 

14*6 

102*6 f 

14*65 

102*0 ) 

\4.»5 

106*1 ) 


tO<M0 

iJOO^W 


Volume of 

lodigctln Bodlum 

•clutiou. tartrate. 


Oommnpticn 
' uf titanium 
trichloride. 


c.o. 

26 

25 

36 

25 

25 

26 
26 


gnuR. 

8 

4 

5 


c.o. 

No end 
18*26 
18*5 
1,8*66 
13*86 
18*86 
18*0 


poll 


Indicated 
per o^nt. e( 
indlgbtla. 


Int, meretr 
1004 
101*4 
102 *S 

102*i 

104*0 
104^6 


liidtidtlm 


-Colour, 

SOiHO 


& 
a 


So that ©very 25 c.c. of the indigotin solutiOto used 
(containing 1 c.o. of acid) requicos 4 gntuk^ of normal 
sernmm tartrate to give quantitative resnUs, “when titrated 
with a solution of titanium trichloride containing 1 cm. of 
con^trated hydrochloric aoid per 60' o,c. of sSlntion. 

The sodium value of the acid in the 26 c,t0* of the aoln*' 
tion of indigotin (used in the results shown in the table 
above) is, in terms of normal sodium tartrate, eqniiiJ! to 
4*9 grms. of the salt. 8o that the requisite cohdi^one for 
aoourato titration, at this oonoentratroft, are 'ttot the 
addition of an amount of the neutral salt eduivsMi to tlM 
aoid, but rather teas of the tartrate. In using 
in general, it is therefore nCoessary, in otAr to < 
quantitative results, to ascertain the aMidnnt pf * 

normal sodium tartrate necessary to give a 
pmnt, under the given conditions of smpbmto^etvm nsf 
acidity of the solution of titanium triohlorkle, ahtittM id 
adhere to these conditions rigorousiVi A further i‘ 
attends the use of sodium tartrate in largt^i 
especially when added to a cold sohitidii 
It tends to salt out the eulphonio acid, aBd, hfHw 
when toe reduction apj^re to be odaij&to; hd * 
mepeotion blilte masses of’ the tolted^oilt 
can ,be eeen’iih to© which havei-eedi^ 

^ To oHlato.,^h(» W addfiif 

,.1 
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BU)XAM 


}«* 1^- 


be Added %o the hoi of fche eulphiH^ Mid.^ 

AbCH^ ;^ be titVAted, Wben tht»e two fxmdameni^ oon* 
dllltfiille w beeiti deteriMitieied foi^ the {lohntitetlve ii&top* 
AOitiMi of indigotio with titimiutn trlohlodde, e,a,, the 
relethre oonoeiitrAiioni of the lolotlons ol iodigotln end 
titAtiiam trtehloride, and the relatione whidh mnet exUt 
between tartaric and tnineral acid durinff reduction* 
exot^ent figures were obtained on eulphonation of pure 
indii(otin, thus, in sequence, 99 per cent.* 100*2 per cent., 
and lOO'Ql |Ktr cent. It may be stated here that all the 
loregoit;^ results have Imon obtained on pure indigotan, 
prepared l!>y sublimation, under diminished proitsure, as 
stated nt the commenuement of this paper. 

Several other organic salts were employed in place of 
normal sodinm tartrate. I’ho free acids of oxalates and 
aoetates {noved to be too strong to give the yellow 
ead'ipdtnt. Sodium citrate, however, was found to work as 
w«dl as the tartrate. Citric and tartaric acids have the 
saibe oonduipt^viiy, and are therefore of the same strength. 

Uifi o/ titOMum triahloride fot the e.sii'nuxLion of indigoiin 
in crude indigae, 

Tltaitltim triohlcndde was tried by Kneoht (J. Boo. Dyers 
and Ool., 1904, 20, 99) for the es^mation of indigotin in 
natural and synthetical indigo. He states, 1 was much 
disappointed to find that the impurities present marred the 
delicacy of the end-point to such on extent as to render 
the method quite unreliable, and further work on it was 
ccraaemiently abandoned.” In a subsequent paper, how- 
ever, (d. ©oc. Dyers and Col. 1905, 21, 292) ho withdraws 
this opinion, stating that he has aujilied Orossmann’s 
method of purification with calcium oarnonate with success. 
'♦By adopting Orossmann’s modification, all difficulties 
were removed, and even in the case of low grade indigos 
absolutely sharp end reactions were obtained.” It is, 
however, to be noted here, that, in reality, Knecht does 
not seem to have followed Groasmaima modification. 
For Orossmann presoriW as being present in the flask 
of 500 o.c. capacity, after adding calcium carbonate 
and making up to the mark 500 o.c. <s(0*l grm. indigo 



pure calcium carbonate.) 
■ (1*0 «m. indigo -f 5 c.c. 


•f2 c.e. aoid-i-abbut 6 grms. 

Whilst ILnooht used 500 o,c.» 
aoid-f iSi grmS. “chalk”). Putting this point aside, the 
results obtained by the author, when Qroasmann’s method 
was tried in conjunction with potassium permanganate, 
indicated so complete a failure, that it seemed somewhat 
sur^sing tiiat complete success could be claimed for the 
method when used in oonjunotion with titanium chloride. 
Experiments were now made both with pure indigotin 
ana crude cake indigos under the conditions used by 
Knechty and attributed by him in error to Grossmann. 
Of several ex^ieriments made, the following four suffice 
to show tji® inaceuraoioB of the method ; — 


■ ■ 1 

Burette 

Indigotin 


readings. 

1 per cent 

<1} Pure ^fuHgetin fbsfors treatnumt 
With cSkJ. esrb.) 

1 14*86 J 

i 14*40 f 

I 

i 90*66 

ilufigitiH (after treatment 
frith calc- catb.) 

{ g-M ! 

i 44*80 

(S) 0ni4» iadiffo (before treatment 

^th ^Ic. carb.) 

{ } 

68*60 

m emh inOigo (sltsr treatment 

{ J;if} 

I 47*76 

with oalc. carb,) 


redfi^ 



llht, pure iiidiiiotin and crude Bengal indigo are 
n value by this process of '‘purification” to 
per oenffr 

h found, for the crude 

^ t^tmen* with calcium carbonate, is of 


thiimi 
inmuA tri 
<4irw« 


Itisa were iwmseiit and ipaeted 
vsluecfthfs 
by the, poi^um 


L'AMF 



Other axpsrtmeitts ww order tq remove 

p' ^ inipuiftleii eiHh oaloium carbofiate, but In eyew oeee 
™ t^ttps of pbre and omd4 were reduced to 
betumen 40 imd w per cenl. indigo^ 

, ^ An Experiment was now made 4e aee erheVher* if the 
titratien were ntade as rapidly as possible alter tibatment 
OMoium carimnate, better resUtbi ooUld be obtained. 
Qrossmann does not state the time allowed for thh preoinf^ 
tate to setde. Knecht pmoribes minutes 4e the 

time tequired for sabslacnee of the precipitete. Id 
present case, it was found possible to pipette eff pori^ns 
of the clarified solution 15 minutes after treatment with 
calcium carbonate. 

^ experiments were made at the intervals of time stated, 
below, the solution being one of pure indigotin. 25 O;©, 
pipetted of! alter 16 minutes gave 47*7 per cent indigOlin, 
af^ 30 minutes gave 44*0 per cent, indigotin, al^ 45 
minutes gave 44*0 per cent, indigotin, and after 60 minutes 
gave 44*0 per cent, indigotin. 

Thus 16 minutes standing is suffloient for 50 per cent^ 
of the indigotin to be oarried down in the case of pure 
indigotin, and no further deposition was observed aftpr 
standing 30 minutes to 1 hour. Thus the employment 
of Grossmarni’s process fails to give aoourate results, 
whether TOtassium permanganate or titanium triohlocide 
be used tor estimation of the indigotin remaining in this 
filtrate. Further, Kneoht’s employment of oalcium 
carbonate {in twice as great quantity) in an indigotin 
solution (10 times as strong) and in prosenoe of anid (2^6 
times as strong), as that prescribed by Grossmenn — 
accentuated the short-comings of Grossmann*s process, 
and, yielded a clear fluid for titration of 40 — 50 per cent, 
indigotin content. inde{jondent of the original value of 
the indigo or indigotin present. 

It is now definimly claimed that it was possible, for the 
first time, to make accurate estimatiou of pure indigotin, 
if strict attention be paid to the experimental conditions 
prescribed in this paper — 'by both the permanganate 
method and that of titanium trichloride. •' The problem 
remaining was a difficult one. Was it possible to isolate 
quantitatively the indigotin of crude and synthetie 
indigos, in a state fit for estimation by one or both of these 
methods t 

Conditions under which indigotin may he tteparated^ 
wUh quarUiuaive aoeuroGy, as poktsnum Mraevlphonate^ 
Jrom the eolutume of eulphonaies of either pure indigotin 
or of crude indigo, by the use of pataeeium acetate. 

In the investigation into the reason for the failure 
of Grossmann’s method, it was made clear that this 
was due to the production of the disulphonic acid. 

If, however, sulphonation were carried further, i,c., to 
the stage of tetrasulphonation, then within moderate limits 
of dilution, the addition of calcium carbonate was not 
followed by preoiDitation of the calcium salt of the tetra- 
Bulphonic acid. So it was thought possible that from such 
solution, after partisl neutralisation with calcium carbonate 
the tetrasulphonate might be precipitated os its potassium 
salt, by the addition of Mtasrium acetate. This salt had 
previously been used with success for a similar purpose by 
A. G. Forkin (“ Notes on the purification of some Congo 
and Acid Red Colours,” this J., 1909, 14 ). 

In the early experiments, success was occasionally 
obtained, the filtrate being almost colourless, but no stan- 
dard conditions for success could be determined. The us4 
of magnesium carbonate followed 1,^ potassium aoatate 
gave, at intervale, successful results, but no general method 
could be prescribed. Finally, the use of potassiWin Weetale 
alone was completely sUooessful. The method of sAyajis 
developed on this basis is as follows for pusa/indlgoikln 
The indigotin is dried at li^ a; aft^ eOol^ lhA 
detiocator, 1 grm. is nut into a ummW 

spoute^ beaker. To the is wdded p{ 

— 








'TSiWls^Si^isr,^ 

. .; A. ' e;'o. ' 0f 'glaoi^ 

oi 4{id 

i9 (hMVi«d iifl f|j}iowa:^io& c.o^of tlw 
itt%dt&ii ^ l/SOO ooneentrtKtion) U delivered 

% * ftjiio e fairly tceiiftciouB oomicAl epoutea 

aeiwerl. ITo is now added Irom e bnrette (provided 
iiritb tkommimi BWpply of the precipitant iwiutlon) 100 o*c. 
of the preoifdtant. jn^lpitation is observed when the 

S titts ere e(>eU agitated in the conical beaker. The 
ii|<uad its eontenttt are pow well wanned until oom> 
INIblutiQfn is attained. Cooling is now e(Ieot«»d in a 
of running water, and when the contents of the 
^aSa are Water*ooTd, the beaker is transferred to a vessel 
eottl^aiidntf ice and water. Here the beaker is left for one 
htMir^ dunng which time the tetrasulpbonate settles out 
a» a fl«i«.grained crystalline precipitate, which will filter 
WOU^ Meanwhile the isotonic solution is placed in a 
spotttOd nonleal beaker and oooled by immersion in ioe and 
itaftor. The whole is filtered by suction through a Ooooh 
orucrible, the paper in which is set by a small quantity 
of the cooled isotonic solution. With good mauipula* 
tion the Operation is complete in a few minutes. In the 
ease of pure indigotin a carefully performed analysis will 
yield a filtrate almost colourless. The tery pale bln© 
colour 'can be Imitated by diluting a solution of tetrasul* 
j^onate of known indigotin value. In this way the 
itldigotin strength of the filtrate, when the process is 
working well, is estimated at one part of indigotin in three 
mdlibns of water, a loss which is entirely negligible. The 
Gooch crucible is now placed in a funnel which rests in 
ihe neok of a 200 c.o. flask. With the aid of hot water 
thki is washed free from blue, and any precipitate which 
adheres to the^walls of tlie conical beaker is dissolved and 
added to the main fluid, which on cooling is made up to 
the mark. Portions of this solution are used for the 
esiimatioii of indigotin 

(0) By nimna of potaaaium permanganaU.^iO c.c. 
of the solution are transferred to a shallow 
porcelain dish and 80 c.c. of distilled water and 
0’5 0 . 0 . of pure concentrated sulphuric acid are 
added. This solution, which is not of a greater 
oqnoentration than 1 in 5000, is titrated with 
the solution of potassium permanganate (1 in 
1000), until the addition m a drop produces 
no longer a cloud in the pure yeUow liquid, 
indigotin (100 per cent.) would require under 
these circumstances 9*0 o.o, of permanganate, 
and percentages are calculated from this standard. 
By meana of titanium trichloride . — In this case 
25 c,e, of the solution of potassium tetraaul* 
phonate is used for each estimation. This 
volume of solution is delivered into a conical 
ifrlenmeyer flask of Jena glass of 300 c.c, 
capacity ; to it is added 1*5 c-o. of a 20 per cent, 
solution of normal sodium tartrate, and the 
, liquid is raised to bpiling point, and then titrated 
wnilsl; hot with a current of carbon dioxide 
, passing fchrough the flask. 

^ the. dagru o/ mdphonation attained to 
was oonsidored necessary to determine 
tlio nnjbVB id. ike precipitate obtained by the use of 
Vi 0 ^M/ddtai nutate under the foreipinig oonditionB* 
Aeeorain#7 sublimed indigOtm was sulnhonated 

mdfiptdm eondltlons stated* and iiu4e up to a liter. Of 
M WO' nUi* was preeipitatad wltlk po^iutn acetate, 
MaoMbnd ittbryaflbdwM^ “isotonk^’ 

. i'U ' 'Wss' in*' waN i mA . mm ' 





(ft] 


15*5 per cent, and 36»fl per cent* fhmy 
^phpnate* <0549' pee cenv iindw^ 

sUlphatB, ie,, ptf bf 

cent.). ' ‘ 

The salt was regarded as the tetrastdphoflate %]£ 
an inspeetion of these figures^ showksg the th^ifetioid iridne 
of tri*, and tetrasulphoiikte. ; 


— 

It 

Tstrsmlphoiuite. 

Balt 

Indigotin. . . . 
Potasslom .. 

4S»6 

iB*e 

«S4B 

h*u 

w^a 

' 19*5 

Sulphur .... 

16*A7 

jr«4 



In view of these results it was deoid^ Ifaia 

process the ** potassium tetrasulphohait in«t]iod ^ Idf 
the analysis of Indigotin. 

One of the good points of this pvOoess Is t;hat ii will 
reveal the presence of unsuspected iinpturiti«S (piMUtin' 
the indigotin believed to be pinae),,' of -pf. 
products produced by sulphonation with "too ' • 

or by heating to too high a temperature, ! 
oases, when the tetrasulphonate » preolp 
impurities past away in the filtrate, and a# a i ..n— 
percentage Of indigotin will be lower OW 
estimation than if estimation be made 
original sulphonation product. Thus, in ^ ex|a%i«at 
made to test whether pure subliinad Indkotia WuM 
bear heating with 20 per cent, fuming aold m a glW ‘ 
bath at no® C. for 15 minutes, the ^ 

were obtained After sulphonation and j , 
oipltation* with potassium acetate, 984 per eeuft^l , 
(permanganate), 08*2 per cent iodlgO'lin 
After precipitation with potassium acetate 
tion, 97 -2 per cent indigotin (p©rmang4ai4w),Miji5^^ 
cent indigotin (titanium); whence it was |^in t£i^ ; 
destruction of indigotin had ooourred to ^e id 

practically 3 mr cent., and that thi/ destrpotlbw was 
revealed oy the aid of potassium acetate, Wh^ 
results obtained before precipitation show that |he 
destruction products were aotea n|)on bath ihy 'pmiim* 
ganate and titanium. 

In the ease of synthetic indigos, when SUlpheiU^ed 
has been made under proper eondHioas, tM sinphOMte, 
before precipitation, will give resulto otoM io w emb, : 
with both the permanganate and titanium pruo«klM. . 
But after preoimtation, the indigotin vahie 
titration to 91—92 per cent., the impurities havW been 
removed in the filtrate. Evidence of thhi Udi hi drained 
from the appearance of the flltra^ after preoipita^on 
with potassium acetate. Thus, in the paie of nnve in<* 
digotin properly sulphonated, the filtrate Is paSy v^ry 
faintly blue or bluishwgreen. In the uaso luSt ellea; 
where destruotion ooourm through fau% suadmiiation; 
the filtrate showed the eolour of a mlnie s^mtio^ 
alum. The filtrate obtained from synthbtio W4e 

also oharacteristie being green in the eafe pf Swlteltkr, 
Lucius ond Btfining, and deep rod Id oaMe at W 
B.A.S.F. products. / 

It will thus readily be underotoPd thgt 
was experienced in the beginning in tide 

upon an exact quantitative batis, fpr it Wa»,;nrobSSery 
to be in posseseion of alwolutely push Migo^ W ki^ 
the oonditious under which it Oould he tetnui|me 
without loss, and to he able to iWobvter itiid 
ietrastdphonate after precipitation and" 
dqgroe of Buqoese was attained When SlWndtf)Nl|Wi^ 

K BR*Sa".2r 
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♦he acid of the water pump* the potaeeium dieulphonate« 
Whifth iB noa^iStyetalline, pasties thtough the paper, 
appearhiffin the After ftaek as a naiforn) blue fluid. Sodium 
as supplied by Kahlbaum), has l>een 
apbetltute for the tpore expensive potassium 
t to produce desired effect, the sodium 
tet^Plphonate being obtained in the non-oryetalline 
state, ^ 

Applieation of the p^namm tetragnlphonate method to 
estimation of the t#idipo<»n of crude Bengal 
-Although the conditions for tetraHulphona* 
tiOrt of pore iiidigotin without loss had been determined, 
a mmUar de^ee of knowledge was still to be attained 
in the case of crude indigos. 

Thus, although pure indigotin is completely converted 
. WlthDut loss into tetraeulphonate by heating with 20 per 
oent. fuming sulphuric acid for thirty minutes at C., 
in the ease of crude cake indigo it is found tliat the diluent 
effects, caused by the oxidation of some portion of the 
impurities, are so great on the fuming acid, that in this 
case an acid of some 6>"-10 per oent. greater strength in 
sulphuric anhydride is required to produce only the 
traeulphonate. 

Air dry average faeiOfy “ JifaAfl*.”— In order that ll»c 
large number of experiments now to be made should be 
odmparable one with the other, it was neoesaary to work 
on the same material. There was fortunately 
amiable a large stock of air dry average factory “ Mahai.^’ 
Ims material was obtained in India by setting aside the 
BUpMfluous pieces remaining after bottling specimen* of 
the fiiUshsd cake representing each day’s output thruugh- 
jjjt tM season of Mahai ” (manufacture), 190S — 1904. 
The pieoes were then well mixed together and reduced 
to fine jwwder, and finally passed through a very fine 
sie^ Thus an air dry powder was obtained, repre- 
rattw a fair average of the season’s output. It was 
found hy preliminary experiments that if the brown red 
impurities were separated from the crude cake indigo(v.noxt 
omumn), and if those were then subjected to sulphonation, 
the additiion of potassium acetate, under the oonditioiiM of 
co^ntmtion adopted for analysis of pure indigotin. 

1 produce precipitation, the sulphonation products 
of the birown red impurities being, fortunately, more 
eolttiMe, It was then decided that if fuming acid of 
2ffp2d per oent, sulphuric anhydride were used to 
sulphonate the crude indigo, tetrasulphonate was 
obtained. Precipitation was effected with potassium 
acetate, and the process conducted os previously described 
(p. 741). but with two modifications. On filtration coming 
to an end, the tetrasulphonate precipitate was washed 
with the “ isotonic ” solution until the brown colour of 
the wsabtwgs passed to colourless or faintly blue. The 
OoMh muoible and washed precipitate Was then set 
Mide and the main filtrate passed through a second 
crucible. In this way any traces of the sulphonatc 
which osoap^ the first filtration were detained, washed, 
^d finally itoolved and added to the main solution for 
titration. With those stated exceptions, the process was 
oarrlod out w described in the case of pure indigotin. 

number of experiments the indigotin 
valim w Me air dry average factory mahai ” was found 
87—69 per cent., whilst, after drying at 
llOr C., the Values obtained were 00-8— <11 d) per cent. 

P* These results were obtained 

by both ♦he tiermanganate and titanium methods, good 
agraeiUent being obtained, but the (lormanganaUi gave 
ares^alw^about I percent, higher than the titanium. 

^ which afforded great hope for the process 

as aifUsd td crude indigos, was that the end point 
obtm^^on titration with permanganate was practically 
that of pure ipdigotin. f j 

i*. d®t®rminatjion« have been made, 

w the aensage faoiwy mshai,'* the dunh*. 

»“^*>tes me bhtiiMt Mmtim ^ on one 

pMufit 
:f|issai>tag;a 


of indigotin, but wiUi Jhe in sodd agreement 

bonclusiorts thbt % pdteksium tetfrasul- 
JMthod, ^hen carried out an presoribed, gives 
qtJUbttty ptesebt fn the uahe. 
W th*t aU the rmpuriiios pass 9mm with the fittrhte. 
But havintf regard to the fact that the estabUshihent of 
an abwltitely trustworthy process fOr the esiSmation 
of moigcdin, both in pure indigoiim in synthetical and 
crude indigM, seemed a matter of such vital importance 
from the point of view both of the Indian indi^iudastiw 
and of buyers and users of plant indigo, an attempt 
was m^e to remove all possible doubt on this rnglter, 
Punfi^ion of Crude Indigo by ^Sfoleenfs,— Whilst In 
India, the author attempted to prepare pure in^^tin 
by the action of solvents (acotic<sulphuno acid fgipwsd 
by methyl ^ohol) j in this way residues were (iHli7md 
from a crude cake indigo, which, weighed as being pure 
indigotin, gave in duplicate 70*34 per oent and per 
cent as the indigotin content of the crude Beni^ oSkm 
(dry at 110° C.). But a determination of the nitrogen 
value showed the real percentage indigotin to be 68*69 per 
oent (Chorn. 8oc. Joum. Trans., 1906, 982 j) The 

present experiments showed that using the potassium 
teti^ulphonate method, the indigotin value of avanure 
crude factory mahai (dry at 110" C.) was 6()--a2 per cent 
po It appeared advisable to attempt to remove the several 
impurities of crude indigo by solvents, with a view tw ' 
leaving a residue of pure indigotin, and thus finally teslMB ' 
tbo accuracy of the tetraeulphouaUi method, 

The main im purities associated with crude r nlgl)iwniiuB 
inditto gluten (Berxoliua^^fRreabSr.. 

7, 266), mdigo brown (BorxeliuB loc. cit)-jSgether with 
varymjg proportions of mineral matter aicrwhet mav be 
termed loaf dibri,. The indigo yolWW or KampBerol 
ot Porlan (Chem. Soo. Proo.. 1905. 20, 172) was abwnt 
m the material dealt with, and need not at present be 
discussed. The indigo gluten and some of the mineral 
matter we readily removed, as is well known, by means 
of hot dilute hydrochloric acid (1:4). But, as regards the 
mdigo brown, which is undoubtedly a mixture of sub- 
stances, no satisfactory solvent has previously been sug- 
gCBted for its complete removal. After numerous exp^- 
ments, however, it was found that pyridine effected this 
object, for whereas by this solvent indigotin is almost 
inappreciably attacked in the cold, the indigo brown is 
very nwlilv dissolv^,* In carrying out ibis process 
finely powdered crude indigo was digested with boiling 
pyridine (Kahlbaum II..) for a few minutes and the 
mixture allowed to cool and set aside overnight. On 
filtration a dwp brownish red liquid was obtain^ and the 
residue on the filter was washed with jiyridine several 
filtrate no longer possessed this tint 
Jhe final washings possessed a very pale blue colour! 
but this. It was ascertained, represented an almost negliinble 
quant ty of indigotin. Proceeding in this tnann^/the 
following results were obtained, the analyses being made 
in duplicate ; — 

Loss of weight after treat- ) ^ 

mont with hydrochloric f 21*68 per oent. 21*21 per ©out 
acid (1:4) | , 

I.K>8B of weight after ) 

treating with pyridine 17*49 per oent. 18*08 per Mtii 
the residue from HCJ. ) ^ 

r^iduee, a^ pyridine extraction, V?ere dried 
at 120" until no smell of pyridine could be detected, afid 
then sulphonatod. Titration was then effected trith 
permanganate, before and after isreatmeni VHth tiota)Silii)ii 
acetate, with the following results i— 

‘ ' ' ' "" ,«'***; 








bjKxam— 




Mawflwrf&BMh 
£2^ ^ tiiU mineral 

W jdlMimte, M ffeenui gi4te poMibla, 

rf>iruiteii« which had ewaped 
da^rmlUttUotoB, gave lO-fiS md 
J>e^ deiih«indlgbtinlg4d and 90*66 per cent 

i^aS l%h nitrogen value might bo 

jWiwi^ for by the prwenoe of leaf debris. Ibis would 
naturally bo reaiitent to aolventa, would oontain nitrogen, 
and'Ott^aulphonatlon, would almost oertainly give rise to 
protete upon which permanganate would act, but which 
**®n^vod in the filtrate after treatment with 
*^®tate, and hence the observed lower values 
ip tpolguros set forth. 

r carried out to determine whether 

lO^ debris could bo detected in the residue after extraction 
with acid and pyridine. A weighed portion of the residue 
was placed in an extraction thimble and subjected, in a 
^xhlets^ apparatus, to pnilonged extraction with pyridine. 
When the pyridine washings came through colourleas, 
the tmmble was heated in an air oven until no smell of 
wwdine could be detected. On again weighing the 
thimble and residue, the weight of the residue was deter- 
mined to amount to 3-fifi tier cent, of tlio material subjected 
to experiment. The residue proved, on ignition, to contain 
minaral matter to the extent of 1*27 per cent., leaving more 
than 2 per cent, as leaf debris. 

This experiment is not regarded as final, and an attempt 
w being made to inalce quite clear the chemical nature of tne 
material which resists solution after treatment with acid 
and prolonged extraction with pyridine. 

Beiore leaving this portion of the subject, it is to be 
noted that if the figures, obtained as above on treatment 
of the average, crude factory mahai (air dry) with acid 
and pyridine, are calculated back to show the indigotin 
content of the air dry material, we have the following 
close relation between the results obtained by the extraction 
p^css and the ^taasiuiu tetrosulphonate method (6()-~ 

62 per cent.). Two calculations gave 01*57 and 01*17 
per cent/ respectively. 

^ that at present, although it is not proved possible 
to be able, by the action of Holventii to remove from crude 
cake indigo all impurities save indigotin; and thus bv 
direct experiment to prove the absolute accuraov of the 
tettosulphonate method — all the evidence is in favour of 
its being an accurate method. As a final proof of the 
accuracy of the potassium tetrasulphonate process, pure 
indigotin was mixed with known weights of the brown 
matdtlal (previously removed from crude Bengal cake by 
the action of pyridine and dried at UO^ C.) ; on sulphonat- 
ing these mixtures, and separating the indigotin as 
podium tetrasulphonate, tlio indigotin percentage 
opined on titration was precisely that of the mixture 

. . . 

In conclusion, it is confidently hoped that, as a result 
of the experiments previously desoribed, the way is now 
onep, for the first time, for the quantitative examination 
of naitlral indigo in the finished cake, and at all stages of 
its nkanufiictiire ; and that it may be possible to apply the 
{MtaMiium tetrasulphonate method in India to the detec. 
tion of the dfif^ts of tlic present method of uumufacture, 
and also to tha many methods in which assistance can be 
now ufonder^ to enable natural indigo to hold its own 
sgailmt the aompetition of the synthetic product. 

In the report on the work done at Dalsingh Serai for 
die <5}ovei^k|jw^ of Bengal (h». e*f., Section H„ p. 7A ike 
wthOf expraneed t^e o^on that the “ offtoienoy ” of the 
manwttttse wga very low. This pr^. 
lloM if fnlfiM, aa is oioatly show W inw^ticit of >ho 
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• Th«e flgwM arc obtaiiiwl by caiculafion from the Taeteiw 
ahal Book, the necessary details for each day bsina : 
ja) The weight of wholS plkn “stSpS? ^ ' 

l5),Tho weight of cake obtained (of Indigotin per Otfii 


Mahal Book, the necessary deUT^ 

(a) The weight of whole "**** ‘ 

(5) The weight of 
stated in the table). 

Table II . — Hhowing the reeulU of “ Khjoontiee 
cuttinga of plaht). 
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from these results, it will be seen that if the percentage 
of indigotin contained in l^e whole plant (ordinary 
Indian varieties) be taken, os seems reasonable, at 0*d per 
oentw Then from considerai^on of the weights of plant 
steeped and the indigotin recovered in the finished cake— 
the nighest efBoienoy attained does not reach 50 per cent, 
of the total indiffotm obtainable, whilst the avera^ 
oflUoienoy of the “ Mahal is 26 per cent., falling thence to 
12*0 |jer cent, (cake No. 2). The attention of the Oovern* 
meat of India will be called to this wasteful method of 
monnfaot^ire, with a view to the long -needed improve- 
ments being introduced to India without delay. 

The author’s thanks are due to the university authorities 
for the excellent facilities so freely placed at his disposal ; 
also to Prof. A. G. Green for his unvarying kindness m this 
direction. In connection with the work itself, he is 
greatly indebted to his assistants Messrs. I. Q. Orebardson 
and iS. H. Wood, who have been unremitting in their 
efforts to bring the work to a successful conclusion, atu! to 
whom nmeh of the experimental work has naturally fallen. 

He has finally to express his deep sense of gratitud'* to 
Mr. A. Cl. Perkin, F.K.S., with whom he has been daily 
associated, for the many »ind most valuable suggestions 
whioh have home fruit in this investigation. 

Discuhsjon. 

Prof. A. G, Gr»RX oongratulated Mr. Bloxam on the 
results which ho had obtained and said that they were a 
good example of what oould be aohioved by skilled 
analytical work. It was 50 years sinoe Mohr had first 
put iorward the permanganate titration method and had 
clearly set out its faults. It had thus taken f»0 years to 
perfect the process. Mr. Bloxam was an optimist, and 
believed in the future of plant inrligo, Heoent news 
from India showed that there was every probability 
of an increase of yield of 50 par cent, in the production 
of most factories, and a simultaneous rise in ipiality 
of the product from second to first-class. The introduction 
of the Java-Natal plant had been the chief factor in bring- 
ing almut this improvement. 

Mr. T. PaiRi-ttY asked if oolorimetrio tests would be of 
any value in supporting Mr. Bloxam’s work. He suggestod 
the use of Lovibond’s tintometer. Possibly leaf debris 
might be separated from powdered crude indigo cake by 
apii^en^on of the latter in solutions of various apeoifio 
gravities and subsequent spinning in a centrifugal 
mauhine. 

Mr. 8. H. Davrua saul he presumed that the accurate 
determination of indigotin would be applied not only 


in the factory but to agrioiiltutfl problems involved in 
the eultlvatioa of imligo, end to tite eelpotion of the best 
varieties of the plant. ‘ 

Mr. A. G. PiBRKtK said that having frequently eeen 
Mr. Bloxam’s prooeas working, he had no doubt it 
was effaetive and simple, and might be wnrhed kf the 
average student with tutooess- Mpoh that woe mkxMiahle 
had been written on indigo analysis, end at was dilRehlt 
to understand Wangerin and VorEpde’s bapet. ^e 
oonddenco plaoed in their reanlts had grea% hindered 
Mr. Bloxam s work. Again, it did hot seem to be khown 
that powdered glass, recommended by some writers M 
useful during snlphonation, contained iron, and yielded 
with the acid a ferrous salt, which, of course, reoOted 
with the potassium permanganate in the titration. 
Halting out pi-ocess, again, did not entirely romoJiAthls 
dohMit. Puri5catioa of the glass by digestion win^oaid 
had been resorted to by Mr. Bloxam, but was tedious, 
and only removed the iron from the surface of the glass, 
so that ditring the stirring some iron again entered 
solution. 

Mr. W. P. Bloxam, in reply, said ho thought the new 
method would meet the present needs. Umat ho Still 
desired to discover, however, was the function of the 
impurities of plant indigo, and to ascertain what body or 
bodies was or were responsible for the scouring experienced 
by dyers in using plant indigo. In applying the ;{>otas8iam 
tctrasulphcmo-iudigotate process to ’ the analysis pf 
svnthotioal indigos some curious results were obtained, 
j^one of them had been found to contain more than 0t2 
[>or cent, of indigotin, and it was found possible to recognise 
the product by the colour of the filtrate — thus that 
from Mcister, Tmniiis und Brilning gave a green, whilst the 
B.A.S.F. pioluct gave a red filtrate. The meGiod 
of analysis was so delicate that an instance might be cited 
in proof. The process was originally ost^lished on 
pure indigotin obtained by sublimation as standard, It 
was later fouuil necessary to prepare morj^ pure indigotin 
for use a.s standard. Threw* separate sublimation products 
were obtained and examined sc^rately with solvents, 
(&c., and pronounced to be pure, ^e three products were 
t>hen mixed together and the value determined by ^e 
potassium tetrasidphono- indigotate prooesS. The 
roHiilts showed the indigotin value to be slightly below 
100 jK»r cent., and on making a more stringent examina- 
tion of the sublimation product with solvents, Ac., the 
results of the aiialyrtis were confirmed, showing that one 
at least of the three sublimation products eon toiimd a 
.small quantity of impurity which had at first escaped 
detection. 
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KsfOLiSM Patsnts. 

iSfenanatora ; in centrifugal liauid . J. P. 

’f^honeson, Knkaping, Sweden. Kng. Pat. 18,444, 
Bept, 12, 1906. 

Tun invention relates to Unera for centrifugal machines 
which are formed of a number pf vertical plates ananged 
round on axis, and bent in a direction inclined to the 
radii of the liner. The cover and bottom piece of the 
drum and the top afid of the liner are convex, 

so oe to correspond tp one another in order that the plates 
of the llwpr may he tmpp^eM Mong the whole length 
of IMr upper tewjw edl|p»| by the ttm and belitom 
thwe;eib%^,l|e nee 4 Atonae piepes > 


plates is gradually decreased from the axis to the periphery 
of the liner, and the spaces are quite free from obstmetione 
of any kind, so that the liner can lie easily cleaned. 

-W. H. C. 

Separating machinee ; Ifnpte, in — W. 8. Ayres, 
Hazleton, Pa., U.8.A. Eng. Fat. 19,014, Oet; 8, 
1905. 

Thr materials to bo separate are caused to pass, oyer a 
number of overlapping, rotating, fiat or stjghtly Wibnl 
dmos. A forward movement among the partieW W ^ 
separated is eauflied by hrollning the seriee qf d^s 
tlm inlet to the outlet, a Ehstal movOnieikV ie os^d 
by rotation of, #1 . Thp diio» pe 

synchronously,’’ and *h« 

ty, dire^% 0 

la ^ ^ 


f PiUPg fnlph'. 






for lw<^ dotoi^ k made ^6 fat. iSjil of WS 




. , dfi^ 

P* fliompo^ liottdbii. fwva A. 
.. AdO)ieii, ;0«rnwnyr> Bog. P«t 19,378, 

of 190® 5 %hiA J., 1900, 168.<^T. jF. B* 

ISliirtlliininiif or 0ering tlialer w iiktr Uqmd* ; AppartU^n 
Bu Qdbbi, A^nidreB, France. Fig. Pat. 
Mar^ 39, im tJnder Int. Oonr., Beo. 23, 1905. 


Tbs Flier i# formod of a number of ringB or diace piled 
ode tMj^ Itie other, and held tightly pressed together. 
A oenint tube passes through the pile. The liquid to be 
dUe^ passes through the interstices between the discs 
t^i'tbe oentral tube. The filter can be cleaned by allowing 
sotde of the filtered water to flow backwards between tlie 
disoi, d^hich are loosened for the purpose, and are provided 
with aprings between each pair of adjacent disca to keep 
tbedi apart when the pressure holaing them together 
is tetflioved.— 'W. H. C. 


XJkitbd Statbs Patkkts. 

Uor ide-machine^], B. Thoens, New York. 

B.B. Pat. 818,868, April 24, 1006. 

Tux patent relates to absorption ice and refrigera* 
tion maflhines, and consists in improvements whereby 
pactioally anhydrous ammonia gas can bo produced 
fpr delivery to the absorption apparatus. The vapours 
from the ammonia generator, before entering the absorp- 
tion apparatus, pass through a “ reotifler-coil ” cooled 
by water, and then to a sejiarator, whereby practioallv 
the whole pf the water vapour present is condensed. 
The condensed waiter from the coil and from the separator 
is returned to fho ammonia generator.—^A. 8. 


coimls^iihir pf a ihixi^ tuittolt richer in Valuable Tapopi^* 
sucodsstpudfti^lW^^^^ 

cbneei^gilPli^ m fapohyitaiX; Mmm 

by rioli ibigtufe ^ 

typed bf ^paratug oM t^t the umhede 
aw>ve,'-^W, ‘ ; ' ' . , 

Cenirtfug^l t». fwwBi. 

Fr. mt. 3^.673, dAd. 24, 

Tub claim is for improvements th type of pefttrlfdiial 
machines in which the contents are diUsA^ed 
bottom, wliieh is lowered for that purpoBb. Thia m <3(m 
improved method is lowered not ^ nxtAnpmtitit of 
levera, as in the ordinary machitteii, but by bydtad®(P 
or pneumatic pressure ap^ed from below tn a clUMinbpf 
surrounding the axis of the machine.— >W, H. O, 

Brycr for loose materials. B. Rehilde, ft*. Pat 
Jan. 30, 1906. , 

Thk loose materials arc placed dn trays^ the ifidei’ olt 
which are grooved on the outside to forltg a kind bf llUpk. 
The trays arc piled one upon the othqr id a dryi^ cAgmoeYf 
and are slowly lowered one by one on to |fniie*rkil4 At 
the bottom, by means of toothed wheels, which engage 
with the racks on the n\dm of the traVe, Whjsn tfio^ 
bottom tray is lowered upon the guida-*reius, it U movad 
away horizontally, emptied, recharged, and feplaoed On 
the top of the pile, and another tray loweroch—'W. 0. C, 


^ IL-FtJlSL, GAS, and LlOifT. 

{Continued* from page 686,) 

ngdrocarl>on,s ; Oxidation of 6v ozone at fO0 Mpsrer* 

fores. J. Dnigimvn. III., page 748* 

Carbon; Muhiliig of in enkium % U» 

Kahn. Vll., pace 768. 


Ammonia fiin refrigerating machinery^ j Hegenercding and 

parif^g . L. Werllin, Elsmere, Bel U.8. Pat. 

IhM, 459, June 26, 1906. 

Ov the eompressed ammonia, a portion is condensed, and 
of tlds fKirtion a part is expanded to obtain the cooling 
effect, and the residual portion is evaporated by the heat 
of condoneation of the remaining [second] portion of the 
warm compressed gas." The vamurs thus produced are 
punfiad by the action of the cold exhaust gas from the 
expansion device, whereby the less volatile impurities 
are condensed to a liquid free from ammonia ; then the 
cxhauiit gas and the purified ammonia vapours are mixed 
Mid w-cbmpresaed. — E. 8. 


Se^rcUing Uguids from solid* ; Apparatus for . 

W. H, Lomas, Boomfontein, Transvaal U.S. Pat. 
826,331, Jhly 10, 1906. 

Sbx Eng. Pat. 149 of 1906 ; this J., 1906, 184.— T. F. B. 


Frbnoh Patents. 

Fofaftfe soluonis diffused as vapours in the air of factories ; 

/or ike recovery of — — . J. Bouge. Fr. Pat. 

8«2,6tL dan. 22, 1906. 

Tee Iai^ volumes of air or of air and aqueous vapour 
WitH Wlwh the vapours of the volatile solvents are usually 
miKKl, CfOdigr the u<!ual inothods of recovery, such as 
OonAw^liiMi, tefrkeration, al>sorption by uquids, or 
oofnpVMfion gnd subsequent expansion, of Uttle practical 
TglAjp* The nbjoot of this inrentlon is to remove the 
wrtlpn Of tihe dilutlmg air or mf and aqueotis 
pirooeadi^ to at^ of the aWe-menBoned 
metMl df To attMn this oh|aet, the mtEture 

bfAiti'"" ' "■ ‘ 


sepai!^, 

idifMoohe tplaeliio' 'ittatftieB 




Tar ; Use of in making water-gas, G, |I, .Waifi^g. 

J. Gas Lighting, 1906, 96 , 36—36. 

Oil tar has been used successfully as a gtsm^ratbr lOal 
since 1898 in the works of the Omaha Gas Qompfili^f 
U.S. A. The tar is first freed from Water 
through two separators, and subsidence, and fa utan 
stored ill the top of the first condenser, wh^by ; ft bl 
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{Adff. ift. lA; 


tftr iiup]f^y. The gas nAAiuii^ odittiliji tho tw to the genemtht' 
MW turning on the oU k the 4iitrhuretter» ana nhuU it 
off Wsforo turning off the oU. N^o unusual fouling of the 
pjaut oocuta. the amount of amohe froduced is unokection- 
aoJe, and the ter made is not affected in any way, 
Expemonce has shown that' not more than 0*5 gall, of ter 
per 1000 eb. ft. of carbilretted water-gas made can be 
used efficiently with oven coke, or 0*4 gall, when using 
gas coke, unless the down runs are more frequent than 
once in three. On the average, 1 gall, of water-free tar 
is equal to 8 lb. of oven coke or 10 lb. of gas coke. At 
the jPhili^ielphia Gas Works the oxperieiioe of several 
years shows that 1 gall, of ter is equal to 7 lb. of 
anthraoite, and that not more than 0*25 gall, per lOOOcb. ft . 
of gas can be used efficiently along with anthracite. 
The ter has also an enriching offoot upon the gas. There 
is a marked increase in the proportions of hydrogen and 
methane in the gas, and the caloritic value is inereaHed 
by about 11 per cent. Of the ter produced in the water- 
gas plant, from one-third to two-thirds can be used as fuel 
in the above manner, and it is suggested that if the process 
were adopted generally, the market value of the disposablo 
balance of the ter Would increase. B. 

Qas-mginf.s built in Great Britain ; Noted on , and 

upon gas-deaninff. T. Westgarth, Iron and Steel 
Inst., July, 1900. [Advance proof.] 

ScHlDTTX.KS are mven showing the number and particulars 
of gas-engines of 500 li.p. or more which have been built 
or arc being built by British makers, together with some 
notes on the various systems of gas cleaning. 

Gad-engined: Ap'dicaiion of large in the Oennan 

iron and dteel industriesi. K. Reinhardt. X., pnge 761. 

i/e/nerj liarcourt, and Carcel lamps. PhtUomciric 
invddtigatitmd by the Phyeical-Technical Imperial 
Institute ai CharloUenburg on the relation of the intensity 
of light of the Befmr lamp to the \0-candk pentane 
lamp and the carcel lamp. E. Liobonthal. J. Gas 
Lighting. 1900. 96, 102—103. 

ItfVBSTKjATiojra at the Charlottenburg Institute have 
shown that the light of the 10-oandle pentane lamp (as 
prescribed by the London Gas Heferoes), at an atmospherics 
pressure of 700 mm. and a humidity of 8*8 litres of aqueous 
vapour jwr cubic metre of dry air, is equal to 11 Hefner 
units under the same conditions. With a humidity of 
10 litres (which is regarded at the National Physical 
I^boratery as the average humidity applicable to London), 
the yaluo is 10*9 Hefner units (taking the Hefner unit 
at 8<8 litres). Harcourt's statement, that the light of 
the lamp does not vary if the flame fluctuates by as much 
OA 6 mm, above or below the prescribed height, is found 
to l>e nearly correct if tlie Home be higher, but not if it 
b<i lower ; If the tip of the flame plays about the lower edge 
of the inspection window, the fight is about 8 per cent, 
lower than the normal. Using all precautions, the varia- 
tions in the light of one and the same lamp, with the 
seme i>entene, and under the same meteorological con- 
ditions. were found to be upwards of 1 per cent, in the 
course of several hours. The light of the lamp decreased 
0-5R per cent, for an increase of 1 litre in the amount 
of t^ueous vapour |>er ouWc metre of air— a decrease which 
is the same as that of the Hefner and 1 -candle jientane 
kmp8. The light increased 0*6 per cent, for an increase 
of 10 mm. in the barometric pressure, whereas the increase 
in the light of the Hefner and 1 -candle pentane lamps 
reetwctively was only 0-1 and 0*4 per cent. The standard 
of light used for the above oomparisons was a constant 
mcandosoent electric lamp. Earlier oomparisons with tlie 
English candle gave a vidtte of 1*14 Hefner unite, and 
from tho^ and the above reaulk it wonU appear that thn 
Illuminating power of the lO-eondle pentane lamp is 
almut 4 per cent, lower than lO Engii^i eandtea. / 
pm eareel lamp was found te have an ilhiininatia# 
poww (on the basis of the bke atmoapherte hhinlditX 




cm : Com^pariMn orMhtHkh-WedphaBan 
Metd-fiirmc - — ; V. Wflst and G. X., 

Oalorimetric method ; New — M. Caaauboh. xipi;, 
page 778. 

ENQueH F^TpifTa. 

Fuel : Method of oonvming the cken\ied ^nerm of «L— 
iHfo the kinetic Energy of a ftming fluid, 
for use in connection therewith. A. VO^ Mae ifttl 
Surrey. Eng. Pat. 3807, Fob. 21, IW 



A TURBINB. T, a water-pump, P. an air-compressor,, K, 
and ft governor, r, are all coupled together on the shaft, e. 
Xhe coinpressor, k, delivers compressed air into tile air- 
reservoir, L, the generator, (i, and the combustion 
chamber, 0, the distribution being controlled by the 
regulator. N. operated by the governor, r. In the 
generator, G, gas is produced by the action of the com- 
pressed air on the fuel, and is conducted by the pipe, o 
to the combustion chamber, O, where it meets wiSi a 
further supply of air, and is burnt. The water- pump. P 
delivers water into the reservoir, W, which is connected 
to the comproHsed-air store, L. by the pipe 1. From W, 
the water is forced by the compressed air partly along 
the pipe, to the. mteke of the compressor, K, and 
partly through the float valve, 8, into the regenerator, R 
where it is converted into steam, and passes on to the 
generator, G, or to the compressed-air main, the distri- 
bution being regulated by the valve, g. From tlte com^ 
bustion «’hambor, O, the gases issue through an wipansiou 
nozzle of the Laval typo to the regenerator, RTwhere 
the heat is utilised in converting tlie water into steam; 

through the injeetor, 4. 
into the turbine, T. where its velocity is utilhid- Bv 
means j# the valve, /. connected to^ the governor, 
av of air is drawn by the injector from 

the atfJosphere to further oool the gas issuing from there- 
or. R. The quantity of air entering the generator; G, 
-T- oontrollod by the dam}>er, g, oonheoted to 
hdKiaphragm regulator, M, on the oompressedi--att! 
i^at ^aerated by the compressor is partly absorbed 

a o^bustion ottambw are very thordukt^ istet^tad 
against loss of beat by radiation— W. 

.... ... 


ike iike ; of rtJ 


Opsin .li.V 

dQMi«, And Sm 









^ in W. 3D^«K!ikm»ini, 
I** C. OrfnM* Wfttefa^nwtowj J. A. 
0«>^, W<^toid { ; (tnd €« f « Mudwell HtU. 

19^; ^Ttme aS, lOOft. 

^ OQfwiiiits of thire© cbn6ent»io noiailM* the 
► inteirkMd^to 9^ b^ng tot the anpfdy of liquid fuel, 
e^hiwi the! butemost eud iiinerfhoet a»e (or the aupply 
of ftir or eteokm. The mouthpiece of one or more of the 
noAglas i« ^ orifice of » non*ciroular 

en oyal) orOas^Mectioii* The innermost nozzle h 
rojtotahlo, ab a« to conatitute a needle valve for regulating 
fuel anpplyt and tvhen ita mouthpiece i« of non- 
eircul^ otoaa^eection, it is provided with a connection 
whereby the nozzle may be rotated without rotating the 
mdut^pieoe. — H. B. 

Qa« producars : Impls. in . H. Poater and 0. T. 

Chreener, Newport, Mon: Eng. Pat.wl 4,576, July 14, 

IW- 

Thb producer is j>rovidod with an iron hearth or com- 
buetion ebamber in the form of a hollow, inverted, trun- 
cated cone, the hearth being of sufficient depth to contain 
the whole of the fuel, and the slope of the side being 
such that the clinker will be forced downwards by the 
weight of the superincumbent fuel into the water-sealed 
ash-nit at the bottom. The lower part of the sides of 
the nearth is provided with grids for the admission of 
air and steam. A casing with vertical sides surrounds 
the hearth. The air and steam blasts enter the top of 
the space formed between the hearth and the casing, 
and, on flowing round the hearth on their way to the 
grids, take up neat from it, and k(»p it at a moderate 
^tempiwatttre.— H. B. 

• 

Qas productra ; ImpU, in sucium . J. J. Bowmer, 

Newcastle-on-Tyne. Eng. Pat. 22.382, Nov. 2, 1905. 

boiler, round which the hot producer gases are 
xlfwillt, is attached to one side of the producer, and is 
conn'Oeted to a chamber in front of the fire-grate through 
a twaded valve. It is also provided with an escape 
valve loaded to a lower pressure than the latter valve, 
BO that the steam generated tw-sses off Into the air unless 
drawn into the producer by the suction of the engine. 
An air Pipe, which jjiasses through the boiler flue, and 
supplies nea'ted air to the producer, is likewise connected 
to TOC chamber in front of the fire-grate, the steam pipe 
and air plfie being controlled by a common loaded valve, 
so that steam and air in proper proportions only enter 
the chamber at each suction stroke. — H. B. 

(?as generators ; Impia. relating to . li. Goehtz, 

Hildeaheim, Germany. Eng. Pat. 1331, Jan. 17* 
190fi. Under Int. Conv., Nov. 80, 1906, 

Thi generator is provided with an annular grate, arranged 
concentrically at the bottom of the combustion chamber, 
the grate consisting either of a ring of sheet iron of A* 
shafied Cross-section, or of a series of semicircular liars 
an annulus of O-rhaped cross-section. The 
blaOt of steam and air is delivered into the annular grate 
tfarcngb pities* and either passes out beneath the lower 
cage M the annidns, or issues through the intervals 
betwil^ the bars. A roof-shai(M»d deflecting plate, 
standuag in the ash-pit beneath the grate, deflects the 
aOhte nteOfaitdteg through it to points convenient of 
. B. ' 

Caiteirs^lspg mV-ga»] j Jtnjda, in - — 

I>ipsisi> Gennaity. aSng, Pitt. 18440, 

, Jan.' "31, 

'War, '.oe^a^ag el 

ivot|||^M;<ifoes*itet^ # 'CMug 


a npasiter' wmk nilfM 

metetdSm!! to keep the ntt^pWaiS^^ter 
The carbufettcid elf itepes IhfongK a bi^eh piph W: 
upper end of the carburetter, and be led e®. 1 

so^cato M-holdev* or into a bell, inverted o^ tbe 
caeing, ana adapted to serve as » ga«i«hold«r«~-^B[- Ip. , , 

Gases produced tn (h deatruetive of or 

other earbomceoua tnateried ; . Pnri/leation o/ 
and apwratua therefor. G. Wilton, liomkin. iBkif- 
Pat. 2907, Feb. 0, im 

Thb crude gas from, say, the hydrauUo main is led dired^Ji 
without the intervention of the usual eondefiaing |Wtr 
throngh a scrubber in which it is caused to bubMe lUrop^ 
cooled gas Ijqoo*** preferably containing light tpW J» 
admixture, lue liquor is caused to circulate from ^ 
scrubber through a cooling tower, so aa ;tp re*on^r w 
scrubber always in a cold condition. The cooling and 
scrubbing thus effected may be preceded by titeatittg the 
gas in the hvdraulio main with cooled gaa liquor, fw the 
removal of heavy tars and naphthalene. —n. B. 

Incandcaceni mantles ; Treatment of the umveH tuhte or 
of the yarna used in the rtuinufaiotare of ' A- t. 
van Vriesland, Schevimingen, Holland. Eng. Pat, 
24,580. Nov. 29, 1905. 

Sm Fr. Pat. .369,945 of 1905 ; this J., 1900, 467— T. F. B, 

Arc lamp ehetroita ; Imj^a. in . The BHtiah 

Thomson -Houston Co., Lt<l., la>ndon. From Allgem. 
Elektrioitits.-Gea., Berlin. Eng. Pat. 20,330, Oot. 9» 
1906. 

In the manufacture of electrodes consisting essentially 
of metals, stick as iron or manganese, or of metaliio 
oxides, or of titanium carbide, finely powdered slMcon 
carbide is mixed with the material of the electrode. The 
silicon carbide, it is stated, does not fuse when the ate 
is formed, and thus steadies the arc.-’-'H. B. 

Unitbd States Pat*nt8. 

Coie oven. W. Klbnne, Rath, Germany. U»S. Pal^^ 
826.221, July 3, 1906. 

See Pr. Pat. 368,624 of 1908 ; this J., 1906, S09.-.+T. F. B* 

Smoke ; Apparalua for purifying -- — W. Cliue, 
Assignor to J. F. Brimmer and W. Fuhrmau, Lancaster, 
Pa. U.8. Pat. 824,469. June 26, 1906. 

The smoke passing from the flue to the ukimney la bauted 
to traverse a chamber interposed betwe^ them. A 
liquid is sprayed into this chamber near the inlet Cudr 
and in the same direction in which the smoke is passii^. 
The spray washes the smoke, and falls to the bottom of 
the chamber, and is then conducted by a pipe to a teHea 
of settling tanks, where the impurities are deposited, 
and from which the purified liquid is puniftod iNtek to the 
sprayer for use over again.— W. H. G. 

Fbench Patents. 

Fud : Manufacture of artificM — J. M. A. BtfileteU'.' 

Fr. Pat. 362,901, Jan. 4, 1906. 

See U.8. Pat. 809,998 of 1906 j this f / J906, IfiO.—T. F. 

Motive fkuid for internal eombuMion mOtora PrMntit^n 

<,/ a . P. Winand. !>. Pat. 363,021, Feb, 6; 

♦1906. Under Jut. Conv., Feb. «, MlOb 

8»n Eng. J^at. ^ tbfs j;, 

' FurMua lof ' .;Pat, 

. ,,, ^ Jan. ■ lb ,196^; ' ■; , : ' ^ ^ 

'Tn* isi,. eiteiwctet^ bp- ilte,;arr4^’me*ib' 









74S Cl- iri.-DEg|]|VOJ!IVS! M6TIli.ATI0»,4i). 'Oi W.--CXittWBINO MATTSa^W. Aa ttWf. «. 


d’l’iai^ticinir, wbioh <i«u*9 the 


Berieft of bori«^ 
ga«e» toi^d^ tbo i?0torito to «h«ingo thoir 

airection four tlmoB Wof^ robing the outlet; the 
of hofttod Air admitted both the producer 
if infumeient for its cotuplete oomhuftion, and a eupj^e' 
mentary Supply ot ait ia admitted at the third chaafio 
of djrattition, to enaure, by the renewed oombustion, the 
^equate beating of the loweat sections of the retorts. 
Methods of building up the retorts, »nd devices for closing 
them* atui for introducing steam, are described. — H. B. 

Gn«-prf)imer. A. J. J. Adam. Fr, Pat. 302,312, Jan. 10, 
1006. 

Tb» cover of the producer, which carries a charging 
hooper and fuel distributor, eccentrically disposed, is 
adapted to be rotated continuously in a hori/,ontal plane, 
TO that the fuel may be discharged over the entire fuel 
bed. The fuel distributor, which is arranged within the 
lower part of the hopper, consists of a conical body, 
rotating on a horizontal axis, and formed with a longi- 
tudinal V-shaj)ed trough which alternaUdy fills witli, 
and discharges, the fuel. The cover is in the form of a 
shallow tray, and is kept filled with water to prevent 
over-heating. The fuel in the proflueer rests upon a plate, 
which is sus{»ended from chains wound upon pulleys 
arranged round the lower part of the prodiuier ; the 
blast- pipe extends centrally upwards through the plate, 
which, by the gradual rotation of the pulley.s, is caused to 
descend slowly as the fuel is consumed; thus keeping the 
top level of the fuel constant. When the plat*; has 
reached the base of the producer, bars are inserted through 
the furnace walls at a point above the cinders, so as to 
form a temporary grate, whereu]>on the cinders are raked 
out, and the plate wound up again to its highest level, 
desoonding again de uodo.— H. B. 

{jLpecfrMhile] Gan^ producer. H. Hurlebusch. Fr. Pat. 

362,426, Jan. 16, 1906, 

Thw locomobile gas-producer consists of a small producer 
of any suitable kind, attached to a casing having the 
general aspect of the boiler of r locomobile, the toj» of 
sorying as the foundation of a gas engine. 
Within the casing is arranged tlie apjmratus for purifying 
and cooling the gas on its way from the producer to the 
engine ; it consists of a series of compartmeuts and 
channels, provided with water-spray and beds of moist 
coke and sawdust. The entire apparatus is mounted i 
on wheels, —H. B. 

Gases ; Apparatus for the analysis of . Mohopol 

BotriebskontrolbApparate, K. Steinbook. Second 
Addition, dated Dec. 4, 1006, to Fr. Pat. 359,362. 
Nov. 2, 1906. XXTII., pivge 77H. 

Fifowicnfs for incande.scent. lamps ; Process for the forma- 
tion of . Zirkon-dlfihlampenwerk. Dr. BoDe^ 

freund and Oo. Fr. Pat. 362,847, Jan. .30, 1906. 

Th« filamente, eitliet loosely Or in bundles, are placed along 
with a piece of any suitjible motml, alloy, mixture of metals, 
or carbon, in a tube of mcUil or porcelain, which is then 
sealed up hcnneticnlly. As complete a vacuum as 
possible is next producerl in the tube, which is afterwards 
heated to such a,tejmf>erftture that tlie metal, &.c., inside 
is volatilised, and deposited as a fine, adherent film u|>on 
the filaments. After cooling, the vessel is opened, and 
^be filaments taken out to undergo any other desir^ 
treatment, or to be used as they are.— W. H. C. 

in.-.DESntDCTIV£ DISnUATlON. * 
TAB PB(B>17em JPBIlHUBtm. 

ABD MBBBAl, WAXBB. 

{CoktimeA from page 

hydrocarbons ,* Om'dc4pn of by of fern 

‘ ■ ***«. 

»«ti»»ied i« y»tj diawwit, Omm »o% 


bywnoarboiis such a« motbmei ibm btiuitii 
is of gradual hydrojtylatioii. In tjb^ < 
e^l alcohol is the first {»rodii0i 
The reaction in the $ase of afi ungatutn^ hposaomaa 
smh as othylebs is uisliantaQ«o«% ew at 
far ImIow O^'C, A vejcy «jt|do(dyb addl^ ooi^tUld is 
first formed, which dw>cmpfm» axtrmm WSiW* iNW 
oxidation products containing <n4y mte «ar^b% 

The c,arbon obain Is broken the double bb W4 , Oom- 
parison with the results of Tlarries^ work malteS it appear 
probable that the addition product U an OtOtlidSf but 
the rlecomp^ition of this is Tiipre complex that) tbAt usually 
obtained with a liquid or solid ozonide. ''l^e foBowtng 
equations probably represent the process ; — 

J lo) CHaO-f HCO*: 


(1) C,H4 + 08=^CaH40a = 

(2) C52H4O8 + HjO - 2CHjO‘+ 1 


ffiOg. 


English Patbnt. 

Tar oils, phenoh, and stmtfar products ; MiWtUtdons 

of VV. Spalteholz, Amsterdam. Bng. Fat. 

13,161, June 20. 1906. 

8bb Fr. Pat. 365,342 of 1906 ; this J., 1906, U66.— -T, F. B. 


IV.- COLOURING MATTERS ANl^ 
DYESTUFFS. 

{Continued frotn page 687.) 

a-Naphthol and bemophenone chloride ; CtmdenssAwW 
°3-^’ 

I)n-H 1 INY 1 ,I)I.O-W*PHTH 01 ,M»THAN 1 , (C,H,),C(G«HU.Cla.,A 
was formed by the condensation of .a-naphtbot iS3i 
henTiophenonc chloride, according to the equatiuo 
(<^6H5)80Cl2 +20,qHTOH (OgH5)^qC,ofl«6H)J^►2if01. 

It forms microscopic crystals melting at 208»2®— 209 t 2® 0., 
is soluble in benzene, carbon bisulphide, ether, acetobbi 
and chloroform, less soluble in alcohol and petroleum 
spirit, and dissolves in alkalis, giving a madder* brown 
solution, which shows a blue fiuoreBcence. By modi* 
lying the metbo<l adopted for the preparation of the 
above compound, a setjond condensation produot was 
obtained, consisting of fine yellow microscopic < orysials 
melting at 180*6 to 181® C., and possessing good dyeing 
properties..— D. B. 

Trinitrohenzene derivatives with cyclic amines; Contri- 
bution to the knouMge of E. O. Sommerhof. 

Z. Farbon.-Ind., 1906, 6, 270—271. 

Ihb author cannot admit V. Georgievichs contention 
(this J., 1906, 630) that picric acid must exist In two 
modificatioas because it dyes wool different shades from 
n tiold and from a boiling bath. In the cold* he states, 
the picric acid is merely fixed on the fibre in the form 
of a solid HoUition. On hen ting, a “loose*’ chemical 
conibinatiuii is formed Ijetween the picric aefid and 
the wool fibre, which is of a darker colour than the j 
dyestuff itsell Similarly, picric acid and also trtnltro- 
Iwnzoic ft(\id form co^iounds of different eoloiir 
with aromatic amines. Thus on mixing em)itn4p0ular 
methyl alcoholic solutions of ttinlti^oh^Olc ntiA 
and psciido-oumidine in the cold, a ooknn^ aidt 
is obtained ; on warming an isonterio edloiiiied «s4isti»)0^ 
a “ loose’* molecular addition product is 



Phenylacetic aefd keton^ Ayemffi, ' fr 
beneoHn and dcrivtdivge thereoh B. Ne 
Kadiera. Ber,, 1064, 806ff--$040. 
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a. iv,^ooiJOimiNa mmvm:- 


iAM. 1#» 0., 
gating !&« <wm aoai^m nitdie, 
_ .ft» tmti$ierWiia €ipiiv«y^ iniib tl» dpioMpondituz 
f%tW»>iH5«2teb ttv,wt. 143® <?., by ^ 

«liinmat«d. Tbwe new 

Bdb«|Atlib4R lAinilar to ^tUeetO' 

ttihydroxybontqilHmone. 
^iwSOg iMTopertiOB are gi’i^ in the lollowjng table i— 


D^tetufT. 


Itetone , 
piketOiK) 


itoOe 


liOBll, 

Oxtme .. . 

nalti^tophe* 

none 

Trrnydmxy* 

fi^ntophenone 


Cotton mordanted with i 


Ahimbia. 


olive*oTanirc 

ollve*oTansto 

oUve*orantte 


Iron. 


brownleh-bliwk 1 
brownlfth-black 
brownteh*black I 


a little meemer and duller 
the fame ae the monovtme 


Wrjol 

mordanted 
with chrome. 


olive 

olive 

olive 

ftreeniiih«oilve 

iirreoni«h«oUve 


greenifh-yellow 

oranKfi 


greyleh-hlack j greenlah-ollve 
brownish-hlack ' reddlah'Oitve 


—tt. L. 

Triphcnylmnthane derivaUves ; o-Hydfoxyloted . 

E. Noolting and P. Gerlinger. Her., 1906, 89» 2063— 

2066. 

41.4*,4A ■ HiXAMETHYLTRIAMINO - 2*-inrDROXYTniPHEKYL- 
HXTHANS (CH3)2N.CoH.,(OH).CH|CflH4.N(OHn)2]g ia pre- 
pared by condenaing Michler’s carbinol with dimcthyi-m- 
azninopnenol by tneana of ooncontrated hydrochloric^ acid 
and a little alcohol. Rocrywtallised from alcohol it forma 
fine white needles turning reddish on exposure to the air, 
and melting at 172'’— 1 ’>4“ C. with decomposition. It 
is easily soluble in organic solvents. Oxidation to a 
blue jdyestnfif is very ►incomplete owing probably to the 
preaetkoe of ata odiydroxyl group. On the other hand 
the acetyl oom))ounrl obtainiMl by treating the leuco body 
with hot acetic anhydride can be smoothly oxidised with 
lead peroxide, and yields a dyestulT which dyes the fibre 
blue with a violet tone. 

41j4i,4B. JSexitmethyltriamino - 2^.2* - dihydroxytriphenyl- 
iHethant (CH8)3N.CJJa(OH).CHrC<,H»(OH)N{CH3)ol 
[C8H4,N(CH8y is prepared by condensing p-dimothyl- 
ammobenzaldehyde with 2 mols. of dimothybm-amino^ 
phetkob It crystallises from alcohol in white needles, 
melting at 17*6® C. with elimination of water, which 
gradually turn pinkish when exfjosed to the air. It in 
readily soluble m dilute aqueous alkalis, and in organic 
solvents. Oxidation with Iea<l peroxide and glacial 
acetic aeid proiluces only a poor yield of a violet-bluc 
dyestuff. The di>acctyl compound of the leuco body is, 
however, readily oxidised to a dyestuff which produces 
fairly strong violet-blue shades. When the leuco body 
is dwsolved in concentrated sulphuric acid and heated 
for «ix hours on the water-hath, a molecule of water is 
split off, and a very rmdily oxidisaldc dark bluish-red 
eubsiance 

is obtained. By heating this leuco product to 150'* C, 
with concentrated sulphuTKi acid, it is oxidised to the 
CtkPlWt^Kindhig dyestuff, which represents the diiriethyl-p- 
pmtho dedvative of Kosatmue. It produces very bluisn- 
red— aitttocrt violet-— shaded I'he introduction of the 
•amejpoup into the Malachite Green molecule, it is pointed 
iMIt, pifodoeox Crystal Violet, Here the change is much 
less marked. The introduction of one or two acetoxy 
^pnps in tb© o-position in the Orybtal Violet molecule 
mueh mbre eflcgt on the shade than the 
inttbdttotibh Of a pyrbne oxygen ittom.— H. L. 

o/ m fHip bonmne 

od #s >4*1^ < E*, NoeHihit and E GoT' 
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|,ik„ as -ftiiows., 
■'5the slMida 



aS' ia4A;aa 

gr<Hip In to 

B. to IVftht* toiV l»7^, 1 
Ber„ im, mi t m I and 
ovposiiion muoh Mper^ to in the to ; 

any Offset on the shade. Idiethyl id ths “ 
diioss a yeWowiah^reon (see HanitUk aiW, 

1899, 12^) I ohloHne in the opposition a 
known as Setocyaninp, (»e© Gofgy, Ger. 
in the p-position a yellowish-tgreen aheOtding to _ . 
authors and not a blui8K-gn3en as described by Ms#dthi 
(see Ber., 1886, 742). A sulphonic acid group ht to 
o-position produces a Well-known Wue fast to alks^s 
(see Oeigv, Qer. Pats. 80,892 and 87,176). An o-oarhpgyl 
prevents the formation of a dyestuff ; to pesenoe Oi an 
esterified c-oarboxyl group makes the tode mudft hitter 
(see Httllor and Ouyot, Oompt. rend., 110. 200). Keito’^ 
0 -, «»-, nor p-hydroxyl has much influence on the sltado 
(see 0. Fischer, Ber., 1881. 2622). The alithbrs hate 
tilled in the gajw in the above series of snbstituted Malachite 
Greens by preparing the c- and w-methyl, w- and jp*olm»fb, 
«i»d w-8Uipho derivatives and also the Or, th’» and 
p-methoxyl derivatives of Malachite Green * BubstiteSed 
m all cases in the benzal nucleus. They find that,, os 
already observed in the nitro bodies, substitution iA to 
o-position makes the shade bluer, in to p-positfon 
yellower, and in the m-position is without infiuonce. 

--H. L 

Phenolpkthaiein and yuin^phthcdeHn ; Obnfftituiion to 

mIu of . A. G. Green and P. King, Bar., 

1906, 89, 2.365—2371. 

Thm view of Green end Perkin (this J., 1904, Sl9) thatto 
coloured salts of phenol- and qninol-ph toxins potois 
a quinonoid structure has been odvemOlt oritictoed by 
Moyer and Spcngler (Ber., 1906, 98, J3i»), who adhere 
to Moyer’s conception of these salts as lactone dbrivativOa, 
and accept Boeycr's theory of a carbonium valence (^bto 
,1., 1905, 820) OS an explanation of toir o<^onr. Mtor 
and Spcngler in their cominunication s];»eciaUy ehiphistoed 
the fact that notwithstanding numerous no 

coloured, quinonoid carboxylic esters of pheiim- tto 
quinol-phthaieKns have been prepared, sfinuaV tO those 
obtained by Nietzki from Fluorescein. The ^Uthom have 
Htioceeded *in preparing such coloured esteifa, whi^ to 
further confirmation of their view that the colon tOd'itoltfi 
of phenol- and qiiinol-phthalclns possess a siniflar 
quinonoid structure to that of the salts of fipofesoetti. 

Methyl ester of Phenolphthatoln was 

dissolved in boiling methyl al©uh©b the solution eAtutkto 
lioi with imc chloride, aiid a current Of bydr^gefi Chtoide 
led thro\igh. Aftor standing ovomighti the dbrlT red 
solution was poured intt) ice-cold, fhintly acidulated 
water. The voluminous scarlet precipitate Which 
separated was rapidly filtered off, washed Wh tocoid 
water, and dried between filter-paper. The analytical 
result and propert-icH of the product confirmed tW View 
that it was the quibonruil methyl ester of phendlphtbalcSfi j 

(COOOH»)(>’6H4^^P « 

The ester to very unstable, being completefy decoiorleed 
by oontiMst with water for 12 bo«i*a, or with alcohol for a 
few minutes. 

Methyl esUir of juifwfyAiAotota.— A sqlwlion of The 
phthalein in five ports of methyl alcohol w»».iiwbj0e,t«d 
to the action of a current of hydrogen chloride for Intif an 
hour, and the solution allowed to overnigl^ when a 
dark re^ crystalline precipiUte 'ftto was 

filteredioff, to toAtod with totoBo ether^ . |t oottstoted 
of to chloride of to quinonoid methyl ^ quinol- 
phtliitieln :<«4' - ' T''" 

lie Wt 

^pn' 

wtolto* hydn!rfyais.w,A “ 
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^fifhaletn wrks ; mineral acida in the 

a Hotter, i i w «, 265--^2ed. 

Ylm ftt^hor eko'WH tUi^t G«tteyn» CMiHi«Of, the phthalela 
of ^yrogattoi, U o»p»hle of forming *tfthie woU*ory«taUiH«d 
with mineral acids, and this property may be utilised 
fpr ^0 preparatipn of pure Oallein hydrate. Thua I part 
of oommoroial anhydroun Qalleln i« gently wormed with 
lOmirtfl of 06 {>er cent, alcohol ond 1 part of concentrated 
hypi'nohbric acid. The nearly door eoliition obtained 
iH filtered, and the phtholeln is pireoipitated with water. 
This product is then disaolved at the ordinary temiHjrature 
in 4 ports of oloohol (or acetone), with the addition of 
2 parte of alcoholic hydrochloric acid. Oallcln alcoholat© 
hydrochloride soon begins to crystallise out : it is filtered 
on and carefully added to concentrated sulphuric acid, 
in which it dissolves with an intense red colour. This 
solution is filtered through glass-wool, and on precipitation 
with water, pure Galleln hydrate, C2QHi207,Hg<), is 
obtained. 

Galldn alcoholate hydrochloride, (>2oHia07,HCl,OjjHi,OH 
(prepared as deacrilajd above), crystallises in fine brown 
needles. By dissolving Gallcin in acetone or methyl 
alcohol, and adding oonoentratisd hydrochloric acid 
to the solution, Ualleln acetonate hydrochloride, 
CjoHia07,HC1, QjHflO (blue-black needles), and (Jallcin 
methylalcoholate hydrochloride respectively arc obtained. 
Gallcin sulphate, CooHi 207 *HbH 04, and OailcKn hydrobro- 
inide, CIjoHi j07,HlJr, are similarly prepared ; both crystal- 
lise free from solvent. All those salts are decomposed 
by watc^r. ITie author has further prepared the hydro- 
Chloride and sulphate of Gallein ethyl ester, the hydro- 
chlorides of hydroxyquinolphthalcin alcoholate, acetonate, 
and methyl alcoholate and hydroxyquinolphthalclfn 
sulphate, which are all crystallised substances decomposed 
bv water. These salts arc of theoretical interest in view 
of recent publications of Wenier on partial valencies 
(Annalen, to, 206) and of Baeyer (Ber., 38. 570) on the 
basic character of the carbon atom and on “ carbonium ” 
isomerism. 

Pure GallcXn hydrate is a stable reddish-brown 
crystalline substance, which may be dried at 10(f without 
decomposition. It loses a molecule of water at 180'^ C., 
and 1^*118 to sinter at 240® C. When very finely ground 
and shaken with a small quantity of acetone or alcohol, 
it dissolves very readily with an intense violet coloration. 
On diluting or warming this solution, or allowing it to 
stand for some time, the coloration disa^ears, and a 
faintly red-tinted solution is obtained. This solution 
contains the Gallein in a differoni- form, which must he 
the lactone form, the faint red coloration being due to 
the presence of small quantities of a rod quinonold form, 
which is isomeric with the violet modification. This red 
modifioati<m may ho isolated as a dark rod crystalline 
powder by adding a small (piantitv of chloroform to the 
acetone solution. By adding chloroform in gradually 
inoroosing quantity, practically all the dissolved dyestiin 
may bo precipitated in this form. The violet modification 
is the basis of the mineral acid salts, whilst the alkali salts 
are derived from the red ijuinonold form : — 
A5eH«(OH8)v 

On acidifying alkaline solutions with acetic acid the red 
form is ootaTned, while with mineral acids the violet is 
precipitated owing to the secondary action of the mineral 
acid. Thoro are thus in all four forms of Gallein, of which 
three have been isolated as definite compounds. — H. L. 

Patents. 

Dyesfwtf#; Man%fo^fe of green oeid mordant . 

0. Imray, London. JFarbw. vorm. Meistar, 

Looms, und Brfiningt Hoechst a/Main, Germany. 
Eng. I^at 17,382, 28, 1005* 

N«w green acid mofdnnt dyjw»tw0s are prepay by 
cominnsing 6.nitro^l-l)Onw4dehyd0^2-sulphonio acid with 
tyo molecular prono^klntpi ,^f tertiary aromatic bases, 
one pr both of which pnnimha a bamyt i^up. The eon- 
d^MtiPn/p^oduots ai^ then gnlnlipna 
'mlh a<ddii of the 

Jolloiving geherM 


pUt}i:>L0tlBINa HATTEHS ^ DYEST^ITO 




In ^ifis formula Et, R*. and R* reprewmi a methyl* ethyl, 
or beneyl group. These nltrodienlplKWsio acids, whmh 
aro in the form of leuco-compponds, ate reduced to 
atninodisulphonic acids, diaeotli^, (upA oombifiisid vrith 
salicylic or cresotinio acifi. The aeo O^xppqund is e^' 
verted into the finished dyestuff by with lead 

peroxide. Example, (a) 6-nitro*2*sulphh-l-hen*aKJehydo 
18 prepared by boiling a sojution of 185 Idles, of 6‘iiitiro-2‘ 
chforo-l-benzaldehyde in 1000 litres of alcohol, with a 
solution of 140 kilos, of sodium sulphite in 500 litres of 
water, for 24 hours in a rofiux apparatus. The sdliittion 
is filtered and may then be directly used, (b) 422 Idlos. 
of ethylbonzylaniune are introduced into tnie solution 
of 5-niiro-2-sulpho-l-benxaldehydc and then 100 kilos, 
of 96 per cent, sulphuric aoitl are added. The miktfire is 
boiled for 24 hours, and the reaction product is precipitated 
with water, filtered, dried, and sulpnonated on the water* 
bath by means of four parts of concentrated sulphuric 
acid. The sulphonaled product is precipitated with werter, 
filtered, and rMuced in the usual way. (c) The m*amino- 
diethyidibenzyldiamiiiotriphoriylmotnanedisulphonio acid 
so prepared is diaKotised, and combined in alkaline 
solution with salicylic acid, and the product is oxidised 
with load peroxide. The dyestuff is obtained as a dark 
green powder readily soluble in water, which is said to 
dye wool, treated with chromium salts previously or 
subsequently to dyeing, in strong green shades fast to 
washing and padding. — H. J>. 

Colour hasea ; Products soluble in water^ fata, and oUa 
from the salts which higher fatty acids and acida of the 

oleic aeries form with . Meister, Lucius, und Briining. 

Eng. Pat. 10,079, April 30, 1906. XHU., page 768. 

Phenyl-l.2-naphthimidazole or homologuea or derimtivea 
thereof ; Manufacture of amidoaiUphonic acida of — . 
C. D. Abel, London. From Act.-Gos. *£. Anilinfabr., 
Berlin. Eng. Pat. 20,780, Oct. 13, 1905. 

The o-amino-azo-oompoimds of the naphthalene series, 
obtained by combining diazotised p-phouylonediamine or 
acctyl-p-plienylonediamine with oermin naphfchylamino- 
sulphonic acids (e.g., 2.5.7*naphthvlaminedisul{fiioiiio 
acid), are combined with a nitrobenzaldehyde or amino* 
benzaldohyde to form a triazine derivative ; on reduction, 
c.g., with iron and acetic acid, the nitro grotrp at groups 
are reduced, and also the p-phenylonediamine residue is 
oUminatod, whereby there is formed a phenylnaphth- 
tmidazolesulphonio acid derivative ; thus, from the 
naphthylamincsulphonic acid referred to above, the 
compound formed has the formula ; — 

(HOaRlgCioHy ^ Nc.C0H4.NH2. 

--T. F. B, 

Colouring maUer [Thio-indipo Had ] ; Manufacture 

organic compoutida containing sulphur, and of red 

therefrom. G. W. Johnson, London. From Kallo 
und Co., Akt.-Gea., Biebrioh on Rhino, Germany. 
Eng. Pat. 22,736, Nov. 6, 1006. 

See Fr. Pat. 360,398 of 1006 ; this J., 1006, 424 — ^T. F. B. 

Colouring matter \Tkio4ndigt) Hed ] ; Manufacture of 

red aul<^ur-coniaimng . G. W. Johnson, Ixmdon. 

From Kalle und Co., Akt.-Ges., Biebrioh on Rhine, 
Germany. Eng. Pat- 23,316, Nov. 13, 1906. 

SEE Fr. Pat. 360.809 of 1006 j this J., 1006, 424.--T. F, B, 

Aro edouring matter \Pyeat/uff ] } Mmufadure of 
H. W. Lake, London. From the C^ein. Fabr. Gries* 
heim*£lektron, Frankfbrt*dn -Maine. Germany, , Bug. 
Pat. 6189, March 14, ^006, 

Kaw potyaeo dyeetuffs are olaiiited, which dye cotton 
diinaUy in black shedos stated, to ho of nunarkahie faitnew 
to washing. Th^ parOcsess consiats in first 
combmatiem ui a^alino, foiniiop of a innad , 
2.64*amixiooJ^t)htholltdmiiQinio acid^ nr 
nafhi^ldimdphmim ao^^ fids 

coilbioing it it) 4 of 

aminomOnoaeo dyestuff, 



ay^«l;'fe£SpfS‘aiS^t:' ■ 

il^by »it« 

' M iSo n| fli>'|*-^7«1^ pitU (^ aoetyl^p-pheiiylenedifmlne 
4ro |^|k»iiaibd 1 ^ e^tttbWd in Alk&lme solution with 
11*9| J>lME^ oi S|»$;6*amtnoiiapfatholsulphonio ti^id. The 
1* ;^ydrply8©d with oatwtio soda to split off the 
totrtksotited, and then oombined in alkaline 
libl|i|^ iyim ^4*1 p^^rts of the above monoazo dyestuff. 
Whdh tbh formition of this intermediate produdt is com- 
piete^ 5*4 ^te of w-phenylenediamiiie are added. After 
iSl honcf tno solution is warmed to 70^ C, and the d 3 re 8 tuff 
is preioipitatod with salt It dyes cotton i» deep biaok 
sh^es. 

ISxample 11 — 12*2 parts of dianisidine are tetrazotised. 
and oombined in alkaline solution with 17*0fi parts of 
2.d.2.b«amiponaphtholdisulphomc acid. The intermediate 
podnot is then , further dtazotised^ and allowed to run 
into an alkaline solution of the monoaso dyestuff obtained 
by eombiniog aeetyl*p*phenylenediainine-o-suIphonic acid 
with 11*95 parts of 2.5.7-aminonaphtholsulphonic aoid in 
aoid solution. When combination is complete the new 
body is farther combined with 6*5 iiarts of m-toluylene- 
diamtite. The acetyl group is then split by boiling with 
a()Uootui caustic soda. The dyestuff ayes cotton in black 
shades. 

The new products are said to equalise very well owing 
to thO presence of the para ammo group, which also 
inofoases thQ<dyeing power, and deepens the shade. 

— ‘H. L. 

ffi^phipU acid* of the aromaik ttrU* ; JlfanM/aefure 
0. Dreyfus and The Gayton Aniline Oo., Ltd,, 

Iffanchester. Eng. Pat. 7288, Match 26, 1906. 
SofiraffNlo acids of the aromatic aeries may be produced 
by chnxtitising primary aromatic amines, and treating 
the 4W0 Solutions with finely-divided copjper or other 
ooppw compounds in the presence of sulphurous aoid- 
Nitrogen is evolved, and the original amino group is 
repla^ by the sulphinic group, BOgH. The ^tentees 
elmm the use of cuprous sulphide, or a mixture of cuprous 
sulpbi^ with finefy-divided siiiphur or other subs^oes 
in place of tl\p nnelv-divided copper or copper salts 
hitherto employed. The requisite mixture of oupous 
sulphide ana sulphur may be prepared by ooutinued 
heatihgof an aqueous solution of a cupric salt and sodium 
tnidsiH^ate, or by boiling with water the precipitate 








:C%)(80,H) 


'aift 

dlaao-4ffld<i'i)l'; 






utt^ dtoomposition takes place. The material is best 
used ihOiat tmd m a fihely-duvided cemditiOn, and during 
the byOhttiOii of nitrogen the temperature should not be 
sllotred pi mcoeed 5^ 0. Exathples are given, describing 
thf piNpatntion^<^ 0-toluenesulphinic aoid from o-toluidine, 
aoid, OsH4(OOoH) (SOoH), 
fkathtM^io aoid ; naphthalene- 1 -sulphoiuc-4- 

kolphldlb add naphthionio acid; and a stdiihiuio 


. p-aminb*Ortolyl- 


Cidoatkif : tfkokf* of Iks nnMstisehe 4s«^« 

1 Man^omi^ of —-aL.; y, 

London. From the Badisohe Anih^ id^ 

Ludwigthafen, Germany, 

1909. I ' ■ '1 ' '' 'i‘ " ^ ' '< 

Th» dyestuffs deriv^ from 

quinonyl or derivatives or homolbguxw theim (See , Ftr 

Fat. 367,289 of 1905; this 

into new dyestuffs by ohloiriuat^j 

S roducis are similar in appeanmee ^ W ' W 
yestiiffs, but produce remer shadOs. 
converted into cherry-red vats, lyldoh^lUWdmS 
red shades on cotton, ohangod iffto m&ht orahmbSSd 
by washing.—H. L. ■; v ‘'.1/,/^^, 

AnthrcmM series; ManufaeiuH 0/ soimpmhsdl 
and of colouring maUer {Butphidc ^sraffs] 4leb^^fO|fiW' 
J. Y, Johnson, London. From Bam^ho; 

Boda Fabrik, Ludwigshafen , on Bhh>4 'i 
Kng. Pat. 13,057, June 6 , 1909. m : ; ; V 

DiAj^THnAQumoxYUMiiri, obtaitteff as dasodWi W 
Pat. 357.188 of 1905 (this J., 1^; 
treatmmit with nitric aoid in pte#xlpe^m^*||lla«U 
a nitro compound is formed, nmich ap^^fo bk. 
dianthraqidnonylamine ; by melthiff |ps sulsbli^ 
alkali sulphide, a dyestuff ti obtained ^h|bf 
blue shades from an .alkaline hydsosm^ldtS vaa^^^;^^^^ 

Dgestmffs; Manufacture of red 
Imray, London. From Soo. of ^eth, » fiad;,, 

Eng. Pat. 10,406, May 3, 190d. , 

Ban vat dyeing dyestuffs fitailaf to thfeipif^ 
to be produced by heating a mtxteiw of 
acid with isatin and an aromatic 
acetic anhydride at a high temperato^ ISw 
stuffs crystallise in the form of ndllbtnt 
brownish-red needles, and dye oottdn w . 
shades much yellower than thote ^pr^u^ed.bj^ 

Dyestuffs; ManuJaeture of rsC 

ing . 0. imr^, Londom 

Ind., Basle. liig. Pat. 11,79^ l^y >1^ , v, 

Ann, violet, and blue vat dF^iog 
by heating a mixture Of saUeyftiidOaeiM .‘1^ 
indoxyl mth the a^UdeS <ff 
substitution product^ in the of 

or an aromatic nitrohydrocan4a \ \ ; ' 

Example Three parts of ssn^tl^kOetki aoi^ 
2*5 parm of adsatinanuidev4i|d''’^^krwt'& < 

anhydride are boiled undm?/a^rdffdk^Olm;^^ 

'hours. After a short time the. .Ijliupbr ' ' ' 

violet colour, and the" dyestdff -beq^ ;td '< '>0d^ 

cooling and filtering, it > 
violet felted needles. 

shades from' a»' alkaline hym^ulplilm ;• 
Mmmle 
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Fr/Pftt. im. 

iU>idB are 

pndNto^ iiy cUfloiving jfi^wiaojiaBh^ 
mili^oilio aokle* l42«dMsaMko«SrHy^ox3wa|}htbaleu6* 
^^ttl^kohio acW, in water, and pwwing in a current 
of nlioflaane m the preaenet of a^ium acetate. 
1.2*XHainmo*d>ltydroxynaphtbal«ne-7-8ulphouio acid ie 
pcepaied by reducing a xnonoazo (^eetuff obtained by 
coihHhiiig a diazo compound with 2.5-ammonaphthol-7- 
milphosic acid in acid eolution. The new urea aeparatea 
out as Bodium salt in brilliant colourless crystals of the 
following constitution : — 

It is readily soluble in hot, but siwrmgly soluble in cold 
water. 1%e free acid is obtained as a omourless crystalline 
powder by the addition of mineral acids to solutions of 
the sodium salt, and is a not readily oxidisablo substance, 
the alkaline solutions of which show an intense violet- 
blue duoresccnce. Jt may be readily combined in alkaline 
solution with diazo compounds, and yields, it is stated, 
valuable motioaio* and polyazo dyestuffs distinguished 
by brilliant shade, fastness to acids, and strong affinity for 
cotton. The monoazo dyestuffs prepared from 1.2- 
naphthylene-urea-hydroxysulphonic acids and diazotised 
bates of the benzene series such as aniline and its homo- 
loffues> acetybp'phenylenodiamine, aramophonol ether, 
sulphaniUc acid, Stc., produce scarlet shades on cotton ; 
a*naj[ditbylamme and ite suli>honie acids, aminoazobenzene 
and its inuphonio acids violet-red to violet shades, benzidine, 
toUdhm. and diauisi^ne reddish-blue to blue shades. The 
dyeatnib prepared from o-aminophenol and its derivatives 
are said to yield wool colours, of excellent shade end 
fastness after ohromiug. One example is given, in which 
Ihe combination of diazotised o^toluidine with 1.2-naphthyl- 
Oiie-tim-5-hydtoxy-7*iulphonic acid is described. — H. L. 

Atdhraquirime [Ar^minoanthraminoms]; 

JPfbduclMm of — — Farbenfabr. vorm. F. Bayer upd 
Oo. Ft. Pat, $62,140, Jan. 8, 1906. Under Int, Conv., 
JaU. 9, 1909. 

AliTlJiMtvoAimif^iQtrtKOKXs or their derivatives are pro- 
duced by heating aminoanthraqulnoues with Imlogen 
derivatiyes of aromatio compounds, or their substitution 
doriyatives, in the presence of copper or copper compounds, 

' substances, such as chalk, sodium acetate, magnesia, &c., 
being, with advantage, also added to the mixtures em- 
ployed, to combine With the halogen acids formed in Oie 
reactions- p-lSitrophenyl-a-aminoanthraquinone is, for 
e;Xainple, obtained by acting at 200° 0. with p-chloro- 
nitrobenzene (100 kdos.) on a-aniinoanthraquinonc 
(10 kilos.), in tbe presence of copper chloride (0*6 kilo.) 
aa^ anhydrous sodinm acetate (3 kilos.). A compound 
which is probaWy symmetrical 1.4-diohlorodiphenyl- 
diaminoMithraquinone, is similarly prepared by heating 
under pressure at 200°---210° C., a mixture of ©-diohloro- 
benzene, L4-diaminoantbraquinone, copper chloride, and 
■odium acetate. l-Naphthylamino-4-hydroxyanthra- 
qttinooe, again, is formed from a mixture of a-chloro- 
naphthalene, the eodium salt of l-amino-4-hydroxyanthra- 

S umode, copper carbonate, and anhydrous sodium acetate. 

Numerous other examples of the application of the 
me^od are given in the original specification.— E. B. 

1.2:i>»cA|orohsa3eusstdf9i^n»e apid ; Sspamiton of tkp 

Oes, f. Anibnfapr. ^.JPat, J^974, 20, 190^. 

1.2«I>iC)iEiom>na»ziuts^4^Btm^ aotd on nitration in 
the usual way is kne^n to yMwt I.2^hlotodNiitrov 
henz^e«4iauliutoiiio aciidU whidh edim^pondbig 
amSpo oompomsd hks boon ohtfdnad* authe^ bavo 
Msitdd 4 hew koinerie aqid^ h^i# la sitUolthbiKm^y 
faftdifd, and coiftaihs one i^4h4 

to the' (diMiiei^ht^v, ^ W dam 

reduotion. On 


and Sodium Salts ate 41) Snsee jotdble In ifatsv won 
thc^ ktomerides, Sepiraidt^ of ^ ttfodu^ 

mOF thus be eonteniottOy ^oe^ m oryatattisoioon from 
water, i^thet before ^ inter rMbotidni<^F l>; \ 

Xfytmff dtrived from salMbtionSs^ ** ''Mmm Sr 
prvducinjf a red 2W1 

eimOar to indigo. Soo. 1^ Tlnd. Odmiqoe 4 iBAle. 
Fr. Pat. 862,876, Jan. 81, IfiOi Under Int fConv,, 
Ctot. 80, and Nov. 4, 1905. * 

Sax Eng. Pat. 4687 of 1906 ; this J.,, 1906, 470.— B. 

V.-PREPARING, BLEACMHG, 

PRINTUIG, AND FINISHING TSXmSS, 
YARNS» AND FIBRES. 

{Continued from page 693.) 

Banana bast from German JSaei Africa ,* Examination 

of . A. Zimmermann. Ber Pflanzer, 1606, 2, 

77—79. Chem. Centr., 1906, 1, 1790. 

Sampt-bs of “ hemp ” from Muea Holetii and M. 
iUugurenaie gave the following results when subjected to 
chemical examination : — 


“ Hemp " from 

Muea 

BOeHi. 

Mma uluffurtmie. 

I. 

11. 


Per «mt. 

Per cent. 

Per cent. 

Water 

9*7 

9>4 

.. lOrS 

Aah 

1*5 

1*7 ! 

1-t 

Loss on a-hydroJysis .... 

lp>8 

13*0 

22*9 

Lots on /5-hydrulysit .... 

16‘1 

18*3 

24-7 

Lou on meroeritation . . . 

11‘0 

lt‘7 

17*9 : 

Lost on treatment with acid 

0«8 

8-7 


Increase on nitration 


2A-3 


CoUulcte 


74>6 





-^A-S. 


Thioindigo Bed, H. Alt. Ji^-^eit, 1906, 17, 

171 mdnss^m, 

Aftbu describing the preparation and properties of thiq, 
new dyestuff (see this J., 1906, 367 and 424} the authOf 
discusses in detail its application in dyeing and printing. 
It is well adapted to the dyeing of woollen tissues from 
a fermentation or hydrosuiphite vat, and as the leuco 
compound only oxidises slowly, shades of remarkable 
evenness are obtained. In cop-dyeing very useful effects 
are produced in combination ^th indigo, uddlst by 
topping the red with other fast dyestuffs it is 
poesibto to obtain a great variety of shades, #hibh 
are distinguished bv their fastness. Equally good 
results ore obtaineu in hank and loose wool dyeihg^ 
l^Iike indigo, Thioindigo Ked is characterised by m 
great resistance to oxidising agents and it is tfaei^rt 
well adapted for use as a bottom colour in oomblnatithi 
with fast wool dyestuffs worked in a chrome bglti, or 
chromed after dyeing. Cotton may be readily' 
from a hydrosuiphite or iron sulphate vat, or in a i 
sulphide bath. The leuOo body, however* « - 

afi^ty for the Vegetable fibre, and in ardor* 
heavy shades it is neceasary Iw) employ 
ooQtolidng from 15 to 20 grmi. of V ' 

is well adapted for meroerised cbtM 
as it resists strong 

■Of wi' . 








to ;|«t 

)4iiro^i)dM ftttd inK^tkl mmimJmt 

roqi9^ c^ w»M 

bj^ »t 160^ In n voWtion at ncdhun 

oftrbbnAo vie kyAtbiA^ oon^inii^; % imiUl quMtfity of 
l^ose OF i^yMtin, '^tu9 t^n is teM oxiMKlitious and more 
«X|Mniiv*i» For the ^eaiment ot pnnl^ the fahrio 
ie piUMHSd l^hrot^ neater to semoTo ram, it is then squeezed, 
floihed lot 9(^60 minutes in a 3 per cent, solution of 
i|iniSt«lor at a0“-~60“ C.. and fiuaUy wa»hed.—D. B. 

EvotiUH PiTs^ta. 

KH(St fat^t or iht like . ; Manufacture of viscid or fluid 

0^wlsione of [Jor lubrication of texiiU fibres]. 

0. A. H. H. Koeateri. Eng. Pat. 4688, Feb. 26, 1906. 
XH,, pibge 767. 

Cidhshse articles ; Direct production of coloured . 

F. and A. van den Boson and 0. MMer. Eng. Pat. 
6943, Maroh 22, 1906. XIX., page 775. 

Siik i Manufacture of artificial , from viscose. Soo. 

Franc, de la Visoose, Paris. Eng. Pat. 8045, April 8, 
1906. Under Int. Cotv., April 3, 1905. 

8iV Fr. Pat. 361,310 of 1905 ; following the8e.-<~T. F. B. 

Vis^se : Manufacture of lustrous threads, hands, strips, 

and the like of . M. Mbiler, Altdamm, Germany. 

^g. Pat. 10,094, April 30, 1006. Under Int. Conv., 
1906. 

Ik {Kppl the usual precipitating bath employed for 
con v«r^i» Viscose solutions mto lustrous threes, bands, 
filnM, and plates, which is stated to be composed of a 
eoltftion oif acids or ammonium sulphate, the author 
employs a bath coiUiuning 40 kilos, of sodium bisulphate, 
7 kilos, of 66 perllDent. sulphuric acid, and 60 litres of 
wat^, This OTth is stat^ to produce a satisfactory 
jeeidlt; and to be cheaper than one prepared from 
arntnohium sulphate. — H. L. 

Qasidnit machines for yarn or thread ; Avparcdus for 
ituppluing a uniform mixture of gas and air, chiefly 

,inSnied for use with . H. B. Arundel and /. 

Brinson, jun., Stockport. Eng. Pat. 15,065, July 21, 

'ITh* and air are raised separately, before mixing, to 
t$, un»prtiily maintained pressure, bv independent but 
' ' of I 


elinilar apparatus, each coneistbig of a pump or fan in 
ooom^naitbn with a regulating and relief chamber. Hie 
0M, for example, is delivered by a pump into a hell heating 
m a water tank, the bell being loaded BO as to maintain 
Ahe d^irpd pr^ure. A vertical pipe, attached to the 
silver side tn the crown of the boll, and having openings 
4 it i^. .ap]f>er end, slides within a vertical pipe oommunl' 
4oati^, with ^ gas«8upply pipe to the pump. The jpump 
is ,nm continuously at a uniform spm, whatever the 
4 *ate >ol|^ oqnsumptum ; when the latter falls, the gas 
tb the bell simply returns down the vertical 
ttheipump, and a oironlation of^ is maintained 
wvlllh^t nfeoting the speed of the pu»p.i-I|. B. 






■hf / ,jthe }' 

hJsoted''#^|n 
mwterielif 


ihshiSBh 
so thit 

chajhhwi. 
slotted 

„.jve meatinkiedi _ 

of a reoelvinf rfcambsi^. mk mai 

Dyeing ; Processes of cold ; C, ftekjry, Paris. !lflbgk 
Pat 13,714, Wy 4, ' ^^. 

Ssn Fr. Pat 355,391 of 1906 ; this J./l905, 

Sponges ; Method of dyeing — Tw ,ASh4P. Duisberg, 
Germany. Ikig. Pat 14,866, 1806. 

Sex Fr. Pat 356.176 of 1906 \ this K 11^.— tXB. 

Dyeings: Production of stable ^ X i^ol^hSoii> 
London. From Badisohe An^ und F#br)k« 
Ludwigahafen on Bhine, Germany. ' |mg,> 2Sh63l» 

.Nov. 1, 1906. ^ ' ■ 

Sib Fr. Fat 359,466 of 1905] «bia J.; UfW, 

' .. 

Aniline Black ; Dyeing wool or other animal ' 

G. Bethmann, Leipzig, Germany, mg. ^ 

Bee. 27, 1906. . 

The method consists in well Wi 
goods in alkali and water, then trei 
and finally, after an eventuid washi 
subsequent squeezing, iinpse|^ating 
Black padding mixture Contahiipg 
of sodium chloride as ‘ 
ing the dyestuff. 


Alter steaming or Of mug* ti 

are treated with sodium bichromate in tns u£hsl 1 
In this way wool can be dyed entirely 
ceding or simultaneous oxidation and injuiioni 
to its quality.— B. B. , 1 / ' 

M w,', '''yj!;''- ■" 

Aldehyde-kydrosulphite oaks 

of % G. B. Ellis, London. Iroin 

von Heyden Akt'Ges., Eadebeui, Baxtmyti 
26,002, Dec. 8, 1905, 

See Ft. Pst. 360,306 of 1906 j this X, 190^ 476v;^.Fd^|g 

Ukoted 8Tat»8 PaWsirow: ; 

Washing fabrics ; Apparatus fgf I. E. 
Middletown, Cowl US. Pat ai6,ft8» 

The fabric passes between the 60 and 17, 

the cleansing tank, 4, under lha roll«r« lO, bUtw^ 
roilers, 17 and U, and under the ttdlerit'tl^ifid tFkmn 
the tank the fabric now passee betwAsn apaelng hnen 7. ^ 
which gradually feed E ktoUg the roUfr^ ' Mb so mi 
it makw Severn passages through taUlb reoelvtlkg 
alternate washings and squeezings^ 
the apparatus. About midway of w lehffm (d the 
rollers, lo and 11, the lahrso, imhedd of pagimi Uiiiler the 
roller, 20, passes round a pulley, 56, lUd nien ttpwU^ 
the reUer, 10, and along the same eoUsbs au It thl fehl* 
menobinent. The pulley, 56, is mounted Ud Uh sM fift, 
which ^ 'fixfd 'te u^'-inekdln' 'AUi'the '':alen . 

wmumod 'ht «h >4Mm'fdbW9M<h^s5tVat4d^^ mhrm, 87, 
rthe sme^' dOf thh^ kz-dmufe: 'in, teiie|ehn.nn.lhnlfMe,;'. 

, • thu . . ' 

' vfabiio.' •'itiiW!iiihts'' UhW*^itfbi " ^f^ ''' 






lauujfiAutuMu/ TTri i^i i iiniirj -|| 





i*jS!****i' ®‘y ^ Rutom^tio at any 

a«mid tonfioft adjusting the weight of the counter* 

batone, K. 

Dgeiftf mneAine yot yariwj. J. Huesong, Camden, K.J. 
\ t.S. Pa^ ^22,844. June 6, iSoe. 

pm to Iw dyed are siwpended in the form of 
etioke; oarried by a frame, in a dye rat 
divide into two compaxtmente by a vertioal partition 
^^ding nearly to the top and bottom, and provided 
ertth a perforated falee bottom, placed some distance 
^ove ^e bn^m of the vat, a perforated false top 
anount^ on, the above the sticks to ensure the 


ipoula^on Of tba h^uor in the vat, and a screen 
^tureett the stlokA and the perforated partition to keep 
hb^ka in posi^on whan the dye-liquor is caused to 


hna 

' in^^^oppcMdtbH 





W4i»»TABirs, spread upon I p^W 

by means of a number of wk of travbSling ** iffitlaa- 
rollers,’; to whioh colours are suppUedlfeoff b^ 
suspended from a series of tranfverse bars d^ed by n 
pair of suitably supported endless belts.** T[ie ** i^ets” 
press against the yams “ simultaneously and with a bodlly- 
reciprooating movement parallel with the anis Of tbo 
drum.” — E. B. 


FbBNOH PATXKTe. 


Viaeoee threada [Arti^ial stfl:] ; Impta, in apinning -w- 4 ., 
Pran 9 . de la Viscose. Fr. Pat. 261,818, Apfd 3. 

1906. 

With the object of preventing individual hUmsfits of 
viscose from adhering to one another when a namber of 
them are twisted together to produce threads sUfthildo 
for weaving purposes, a mixture of an alkali (addHuni «Jf 
potassium) Ruminate and an alkali silicate is either added 
to the solution from whioh the ^laments are formed* or 
is employed, in place of the ferrous sulphate hitherto> 
used for the same purpose, in a bath through whioh the 
filaments are passed imtnediately after their focmatinn. 
The first of these methods is to be preferred. The threada 
obtained, it is stated, besides being silky in appearance 
end to the touch, dye very regularly. — E. B. 

Ramie and analogous textile materials; jproaaaa 'and 

opporonw for decoHioaling and dtgumming 

J. Bendel First Addition, dated Dec. 14, 1006; to 
Fr. Pat. 338,762, April 16, 1903 (this J„ 1904, 74g), 
PgBFOEATiU) or reticulated frames, made in ports bingedf 
together, are employed to carry the strips of rande during- 
the treatment to which they are subjected for the purp^ 
of degummiug, Ac. In softening and degumming 
ramiQ, the frames are hung over rod# fitted into two* 
oonoentm supporting rings, connected together by oiOsii- 
bara The fibrous strips are thus immersed the 
necessary baths contained in circular tanks. To dSiourti- 
cate the fibres, the frames with the strips upon them are 
passed through an ^paratus from which fine lets of 
water are sprayed. —E. B. * 


m the unmanufactured state and in the form of 

fMncs ; Extracting with volatile aolwnts, 

teoouftet. Ft. Pat. 362,220, Jan. 6. 1906. 









V;/ i ' ■ ' , v'v '. ' ■■ 


' wiSh' 'thfl' ''oqKJSy^^^SKrW' 

froQi fiftiliai |i «lMniiii} 

cbeese, aad to etuare ft tb^oug}i (;|»9|(ii0l#li^ 
matoriAU^H. I^ . .*'," ’ ., ‘ -! ' ''' ' 


$. j;»»V0iUTl»>, rotatable oyUnder, h, (see flpres), is filled 
iritb the greasy wool or woollen tissues, ac., to be ex- 
traoted^ and plaoed within a vessel. A, whioh is then 
ol^|»^ by an air-tight lid. A grease solvent, e.gt, light 
IMwwanm, is then oonveyed into the vessel, A, from a 
thnh, 'F, Alter the eylinder has been revolved for a 
#hile in this, the solvent is withdrawn to a tank, E. A 
fdmdr quantity of “ pure solvent is thereupon intro- 
duced into the vessel, A, to complete the extraction of 
tha laity matters present in the wool. This also, after 
me; is run into we tank, E. The solvent retained 
by the wool is next es;pelled by means of steam, the 
▼apotiiw paSi^ng to a vessel, C, where they are condensed, 
tm solvit thus recdvered returning to the tank, F. 
The extracted wool is then removed f^m the cylinder, b, 
replaced by a second charge of greasy wool, the 
litter being treated, first, with the impure solvent in the 
E, wnioh is then passed into a tank, B, and, after- 
wards, with ” pure ” solvent from the tank, F. Further lots 
of wdol are treated in the same manner, the solvent beinu 
i^ken from the tank, B, to a still, B, and the purified 
edlvent leasing to the tank, F, while the extraction 
o^etiations are proceeding. — E. B. 

pripar(UioH9 (tuUMi for me in veUe, par- 

' thiuitftjf in fermentaiion mte ; Proe^ea for o6fo«ning . 

|^bw» vorm. Ideister, Lucius, und Brfining. Itrst 


0<aton on bobbins; I’fixses# ^ lAs 

%Dini%ng of — - for dpwhp K 

Fontaine. First Additioa^ Iwk to 

Fr. Pat, 859,302 of Nov. 

SivxBAJL bobbins with rigid petfoirati4 'ho^tts am 

around the same spindle as an axi% 

being of the same diameter* A is 

thus between two cores of gi^ter^^dNi^ 

smaller is able to penetrate into 

is sob|ected to pressure from the i^rmy ail 

spindle. The ootton of the 

forms a pontlnuoua mafl!.-^B^;N. " ’ ^ 


Tarna in the form of hanha ; \ 
charging, dyeingt and 
ot ae. JV, Pat. »6X,a^d* 

Titx yams to be dyed, am adiipiiiim 
hanks from reels, A (see Bg. Iheo^ 
rods, F, which are driven bywi^bld 






neighbouring ones rotate in Opposite 
that adjacent portions of theoankal 
together (see Fie. 2). This arrani 
while allowing tM hanks to taove 
one another, prevents thern B^oih 
The reels, when required, are 
them to be removed and Mpbumd^ 
ohanged.r-E. B. 


dk^omhi 







Fzo. 2. 


^ams eompo9td of silk, cotton, drc . ; Machine for 

iytinih w Iht form of hnnke, . J. Garel. Fr. Pat. 

301^,261, Jan. 6, 1906. 

Two Mteof reals, U (see figures), are eccentrically attached 
to tlie opposite ends of a number of short shafts, Q, 
mounte«|, upon a supporting frame, and carrying wheels, 
I, gearing m line one with another. A shaft in the 
pj^e of the series has keyed upon it a second 
by means of which motion is trans- 


in motion as before, and the hanks further treated 
an required. Much time and labour are thus saved, 

— F.B. 

' ?' ^ 

Gbrman Patmnt. 

CeUvlosc threads and films ; Proce0m ikm9- 

parenl, durahlt, and elastw ^'^^ I Verei^ 

Fabr. A.-G. Ger. Pat. 169,567, Jan. 17; 1905. XIX.,. 
page 776. 



mitted, tJwwigh • traneverM shaft, S. by the intermediary 
of the wheels, «•, v, to the wheels, t, and thence to the 
reels, U. Thp reelioatr3ring frame is attached to an 
overhead carriage in aach a manner that it can be raised 
and lowered by peans of jnNtring, and. when raised oan 
be run eideways upon roils upon which it reets. To 
aotuate the reels, the firamework is towered into position 
so that the wom-whaol, T. at one and of the shaft, 8," 
eomea inte gear s^ih an endless sccewt keyed mm. Om 
main driving shaft, V/ ;the links ^ Sdyed 

hane to ho trrotedjn two dr baths. th«y m treated 

P mt ^ in first of tbeto. dhd the 

raiwd^ js«a movwi 


vt-cotouRiiia woaB, fafeb* 

LEATHER, &e. 

(Oofiliaasd /rom page 893.) 

, ' Fftnuon 'Pawk»i. 

-Wota, adapted for 

>$he and w ei srona^ of **- - 

»cso. 

Tpi ^ass hi' 'ht^tSng or lih] 

n<nhia**ciai 

Iftrttaw); KCiV {Mrt, j 


fioeTiaikes etr 

kiing wood 
“ ^ odahtar 
^and 








A <?< ilfc* ^ tf jwrte. It it olftimed 

^ Ntt mJtljMi ^ wtfwwlal Mitiaoptic, 
Iwii^ fia® jjjw (iywtuffa^ pzo^ i$ io b© 
of twt* lor proaforinitf «a4 colour^ motak jk^* 
ImdotHo, aitd m jttrtiooV of woo4.— H» fT 

VIL-~A01fiS. Auuua. jjfD SAI/n, 
AND MON-ltBIALUO ELKMlim. 

iOOfUmtid f^m |wp« 697.) 

Ohnmi^ acid ; Action of — — on hydfogtn iodide. K. 
Seubert ai»i J, Caratena. Z. anorg. Cbom., 1906, B0> 
63—66. 

Tkb apeod of, reaction between chromio acid and potassium 
iodide is proportional to the quantity of free mineral acid 
added* tnat is, to the number of hydrogen ions. The 
reaction is in its first stage a tri-molooular one, the com- 
ponents being hexavalont chromium, and iodine and 
hydrogen ions. The nature of the intermediate products 
after this first stage con at present only be surmised, 
but all the chromium is finally reduced to the chromio 
omidition, and for every atom of chromium three atoms 
of iodine are liberated, as indicated by the simple 
equation CrOs + 3H1 =Or(OH)a + 8L— F. Sonur. 

Magmewtn oxide ; Physical properties of fused . 

H. M. Goodwin and R. I). Mailey. Trans. Amer. 
Blectroehem. Soc., May 1, 1906. [Advance Proof.] 
Fob the preparation of rods of the fused oxide an electric- 
ally heaW ^aphite tube was employed, pure magnesium 
Oxide being fed into the tube, which was protected on 
the outside by a jacket of powdered coke. Owing to a 
reaction between the carbon and ma^esia at high tem- 
perature, it was impossible to obtam rods as large as 
the internal diameter of the tube. An arc furnace was 
subsequently employetl, and from blocks of fused oxide 
thus obtained, rods were out suitable for the tests which 
were carried out. The surface of the white fused oxide 
resembles glazed porcelain; the crystalline structure 
becomes more coarse the slower the cooling. Hie hardness 
ia between that of apatite (transparent variety) and 
felspar (white cleavable variety). The specific gravity 
(mem of three samples) is 3*493 at 20** C. The melting 
pobat, estimated with an optical pyrometer, was found to 
k ^S^proiKimately 1920® C. The electrical conductivity 
was measured; below UOO® 0. majgnesium oxide is a 
mubh better insulator than porcelain, but above that 
tempt^l^ure its largo temperature coefficient indicates 
tlmt it nrdbably becomes a better conductor than porce- 
lain. The coefficient of expansion, measured with an 
Abbe-Fizeau dilatometer, is not much greater than that 
of quartz crystal cut parallel to its optic axis, and is neady 
equal to that of platinum, which fact will doubtless be of 
valp© in constnroting apparatus for high temperature 
work* CSicmioally the fuwni oxide is very inert towards 
manymehtral salts at high temperatures; the alkalis, 
howsiter, attack it energetically. — R. 8. H. 

Terric h^roxide and oxide ; Pseudomorphs of — 

, aftCf fcftic sulphate. A. Vesterberg. Ber., 1906, 89, 

, 2a'^<M}274. 

a 250 o.c. fiask are poured 60 c.o. of water and 
60 c.c. of ooQoentrated sulphurio acid, and 5 grms. of 
redpoed iron are added. Alter the stormy evolution of 
gas has ceased, the 6ask is heated till the water is driven 
oF, and the acid boiled till the iron is completely con- 
verted (about two days) into ferric sulphate. After 
odoUug, the acid is poui^ off as far as possime, the magma 
df oryitals poured Into 400 o.c. of water* and then this is 
p<mired, wi^ constant stirriag, into 100 c.c. of strong 
•dMm {h2) of sodium j^dfQxkle. Thfg posuHing 
hydroxide is washed free ftrOm alMi mog heating 
OB the watttd)at^;With jlUUUemivO quantl^ of water,, 
j|ii the, ah, it is 


Ih U/ ismdo^haiti hmiecMl 
md.. 1906, m iiw-m 


l*clk^Clfii^MCfdmdcand1nMtatd 

Oompt. rend., 1906, !«, 138—130. 

Of the two forms in which potassiain nitrate oiyatalUseSj 
one is isomorphmis with potwiaUim chlorite, hqt not th« 
Other^ ooly one hum of this latter salt being knowm A 
sioiilitf relationship has been observed beiweeh the 
tartrates of jmtassiuin and thalMum- These fact# are 
capable of praotka) appUoation in -fho separation of sweh 
isomorphoue bodies,' It has been found that if sail! 
A and B have only one form in common, A may "It 
isolated, quite free from B, by ohopslng conditions whSofa 
render crystallisation in the common fOnn impoiudble. 

— ^ Sopir, 

Borates ; Potassium and sodium — — , [and determination 
of boric acid in alkali bofotcs]. M. Dukelski, Z. 
aiiorg. Cbem., 1906, 50, 38—48, ^1. 

The author has by a study of eqnilibrittm in the system 
whose components are KlO (or Ka^O), BgO#, H*0, 
aHcertained the formulas of all the borates capable ol 


aHcertained the formulas of all the borates capable ol 
stable existence in the solid phase at 80® 0. They are 
K30.Bs03,2'5Ha0; Ka0.2Bj.03,4IL0; Kjp.SBjQiiSMi 

For the analyses, the mannitol method 
boric acid was found to mve very aoourate teiiiAs uAhlCi 
carried out a« follows The alkali was first titrht^Sth 
hydrochloric acid, using methyl orange as in^aihMt. 
The solution was then boiled, under a refinx oondeSM 
to expel all carbon dioxide, and the boric add tlttntid 
with caustic soda and phenolphthalhin in preSbnek <61 
mannitol. It is important that the manidtol k hs 
sufficient quantity, and that the volunm of ItfUm for 
titration bo not too great.— F. I^pn. , 

Lead ^roxide ; New process for the TmMtfmure of — , 
L. Fridorieh, R. Mallet, and P. A, Guye. Monit 
Soient.. 1906. 20. 614-618. ^ ^ • 

Kobmal or basic lead sulphate can be oonywriMuIntc 
lead peroxide with a nearly theoretical yidd, ^ ttSog 
it with magnesia, suspending the mi^^tifiire in 
passing in chlorine. In a trial with A llUosf^^kad 
sulphate in a rotating barrel of 26 
operation was com^ted in about and 

r^uired: Water, 13 litres; magnesia, 1^2 Mlua. { imd 
clilorine, 1*2 kilos. The crude reaction^prujduct obtained 
contains at least 90 per cent, of lead Pet^de,, #&d by 
purification first with caustic soda, amf thk 
a product of 97 per cent, purity can be eUn* 

taining only traces of chlorine. The oast ictf twbditotion 
of 100 kilos, of lead peroxide is givra ^ 

' Fr4nos. 

36 kilos, ol magnesia at 7 francs per 166 klfoe 2*|60 
33 „ chlorine at 16 .* „ „ 

146 „ „ lMd»ulph8tei;tJ^„ , „ .. „ : 

lAibour. &c BUM 


Mercuric iodide ; Isomorphism of Sifuit and 

cadmium iodides. A. Dnboin* Ownpi trti4v"*1006, 
148, 40—41. 

Fbom solutions of zinc and meimiry Iodides, or eediniiuB 
and mercury iodides, left to evBpor^ stMCweslwe drops 
of crystals are obtained containing prugredtiyefy 1 ms 
mercury and more zinc or cadmium; mswdte 
of the two bearing no neoessary mdarion to the# atomic 
weights. Metou^o iodide thus appeam to be coi^^y 
isomorphous with rino or eadhrinm iodidei.^*!^D. 

jHhosplormr trissdphidsi It* ^ulbwsb. Comi^ toad. 




A SALTSr ^ ®MPSCK^, &0. 




iiiiotuble pulv«nal«iit |>oarii}oii remftias, aad » vifiootw 
portion diaaolyes. Contmued fe|)etition of this procoaa, 
both in the pulverulent pottiqn, and on the viscous 
portion ret^overwl by evaporating the solvent, ultimatelv 
je^rates the substance com|detoly into TiSa and Pi8&. 
The substance, P^S^, is thus not a definite oompotina. 

— J . T.D. 

*: Phosphorus cJdormiiride. Besson and Bossett. Compt. 
rend., 1006, 148, 37 — 40. 

"Obstanoe is best produced by heating together 
phosphorus pentaohloride and ammonium chloride, 
washing, drying, and redistlUing the distillate. It has 
the mof^ular formula, (PCl 2 N) 8 , is a white solid substance 
resembling a carbon compound, and soluble in most 
organic solvents. Water slowly decomposes it, forming 
wnmonia and hydrochloric and pnosphoric acids. 
Sulphuric anhydride appears to form a compound with 
It, as does also nitrogen peroxide, but these compounds 
are exceedingly unstable, and their composition has not 
been established J. T. B. 

; Solubility of in calcium carbide. H. M. 

^ Kahn. CJompt, rend., 1006, 143, 49—61. 

-Air a high temperature, calcium carbide can dissolve 
for 3i minutes with currents rising from 
400 to oOO amperes at 1>10 volts, the percentage of carbon 
^ diMOlVed. rose from Q*6 to nearly 4‘0 ; with a constant 
. ^utrent of 600~r-000 ampAres, the percentage dissolved, 
Itloreased with the time from 21 in 31 minutes to 6 in 
^ minutes J. T. D. 

VitM^se i TftatmcfU of ’ — — at the Raah spirit factory. 

J. Ginsberg. XVIt, pagt. 771. 

Pafuufium. saUs ; Klettralytic preparation and properties 
of , L. Marino. XiA., page 765. 

Ars^ { Production of . Oil, Paint, and Drug I 

;v - Kep., July 16, 1906. tT.E.] ! 

Tki. annual iupott of the U.S. Geological Survey gives 
thwIoUowItig particulars of the production of arsenic 

1905 there was produced in the United 
Btatos 4,5a7>386 lb. of white arsenic (arsonious oxide), 
valued 4t 6|5,210, as compared with 72,413 lb., valued 
at $2165, in 1904. There are signs that the production 
^ arsenic in this country will show marked expansion 
m noUT future, and it is hoiked that the chemical 
msainahthring industry utilising arsenic will progress 

*^6 fonuwii^ table shows the production of arsenic 
m the United ^ates in the last five years ; — 


Yoar. j 

Lb. 

t 

Valua. 

woi 

eoo.ooo 

Doll. 

18.000 

390* 

2,705,000 

81.180 

ISOS 

1.288.000 

86,601 

1904 ,..j 

78.413 

2,186 

1006 

1,507,966 

35.210 


xuo peculiar loaiure oi Mie domestic industry is the 
ir^uiarity shown in productwm, which is unlike the 
status of the foreign industry as reported in recent years, 
imppr^s.— The tugnihoance of the importation of arsenic 
and its eou^ounds iot the manufacturing industries of 
the united S^tes may be appreciated from the sUtisUcs 
f[iv^ in th* following table for the period 1900 to 1905 
molusive : — 



pnnlwrtfo*.— A aoJ^4«r% (Mtun tS th, 

1750, of white arsenic par oehtS s-wenlom 

oxide), The largest producer of mieUUio arsenfe and 
arsenious oxide in the world is Germany. Hopes are 
entertained that Canada may become an important 
pioneer with the development df its naw deposits Of 
mimokel m Ontario. r 

The following 6guros give the output of the principal 
producing countries during the last year for which sUtisto 

$6400; Germany (1904), 2,600 tons, value $244,917 • 
Italy (1901), 6 tons, value $120; Japan (1908^5 tons! 

Spam (1903). 1086 tons, value $87,040; 
United Kingdom (1904), 992 tons, value $27,795 ; uWted 
States (1906), 664 t/Ons, value $35,210. ^ 

English Patbnts. 

Hydrochlorie acid and gas4re(Uinff towers ; Packing 
7r~- ,H. Hurlbutt, juo.. Mow, and 
* . Hurl butt. Queen’s Ferry, Flintshire. Bng. Fat. 
17,196, Aug. 26, 1905. *, 

A 81 ^ 1 ^ of raised bands or ribs are run horizontally 
round the surfaces, and preferably at right angles to the 
axes of the packing pieces for acid-treating towers. Which 
ribs cause the acid flowing down to break up and spray 
oyer all round, as a fountain or waterfall. The packing 
pieces, of earthenware or other suitable material, are 
preferably formed in hollow lengths, of any desired ctoss- 
section ; and the ribs may be formed of any convenient 
SMtion, as ^mioipoular or rectangular, and may be on 
either or both the exterior and interior surfaces. 

directed to Kng. Pats. 14,774 and 20.290 
23,062 of 1900 ; this J., 1896, 700 ; 1901, 

697. o. 

* 

Nitric acid or nitric oxide ; Processes for the production 
of ™ from atmospheric air, H. Pauling, Gelsen. 
kirchen, Germany. Eng. Pat. 7870, April 2, 1906. 

In order to produce nitric oxide or nitric aCid, air, or a 
mixture of ttir with oxygen, is heatod to about 1200* 0. i 
a portion of the nroduots of the reaction is then with- 
dra^, cooled, and blown into the air under treatment, 
m omer to cool the Utter without causing it to bo rarefied 
by the mtroduotion of a foreign gas.— F*8. 

Nitric ac^ ; [Electrical'] Production of pure — [from 

?r7\, A^pra^'r 

Aia is subjected to the action of eleotrioal discharges 
and water or aqueous vapour is added to the hot gases 
if ® * minimum temperature 

^ W C„ the quantity of such water or aqueous vapour 
so proportioned as not to cool the gases U^low 
u, so that the mtno vapours may remain gaseous 
^e gases are then passed through metallic pj[p^ (m which 
mixture of the hot gases with water or steam 
may take place), and lastly, for condensation, into suitable 

1903.XT-i“E’ ^ * 

Hargreaves, FamWorth- 

m-Widnes, Lancs. Eng. Pat. 13,127, June 26, 1905. 
Bbiw R oonUining fCJ^ous salts is treated with chlorine, 
or With sodium hypochlorite or the like, to convert the 
ferrous into ferric salts, the precipitation of whith is 
^ilitated by additiw of “ soda or Jiipe ii\ exoOSs, 
^e Imavy precipitate oontainittg lime and ISaaghesia 

, ^alt r Pi^rdt^ 

0hst%H<. Gilt. HoB^wsy. 

hoiniim ssitk iShmr fin# 

powder by sersentog, are 


for dicftmetio end 


on vn,-,4<&DC' -Iximailt' A auamirrs. 


^ <>* kiUflwii wtt) of finely 

|*<jjiwireA 0omttm o«f boni^W* Xu owioi, MMUttm 
jonKiiift^ oo ti9od l« {veyit^y ttiixed witH ti ^oirlaoa of 
^fiiWly-wurdOfOd wit ThO wH thtt» bBcom«8 

«o»tod, «xid o^tinf wrtm ipusrpw of oonverting 

tho deli^noBoeat ohiondes of rnagnoslum and oaloram 
preaont intH> non^doUqdeaoent carb^atea, at or noar ibe 
^rftM^e of tbo gnmulM.“-*B. 8. 

of oopptT and Urn ; Process for ike mmufooture 
of ikmhit - — «. I. C. PonthUB, Lyon«^ France. jEng. 
Pat 5686, Fob. 13, 1900. Under Int. Conv., Aug. 31, 
1906/ ' a * 

8B»Fr. Fat. 367,414 of 1905 ; this J., 1906, 87.-~T. F. B. 

iStUphaU of alumina and tulphaU of potash ; Separation 
of — — stdutions containing the same. A, Pezzolato 
and M. T. de Felice, Home. £^. Fat. 6122, March 13, 
1900. 

8ox<p;yiov 8 of crude potassium alum, such as are obtained 
by at^ting on alum stone or the like with alkali bisulphate 
or eulFburio aoid, are treated with |>otassium sulphide 
eolotion to completely precipitate iron as sulphide, and 
aluminium as hydroxide, hydrogen sulphide being 
ovolved. Potassium sulphate is crystallised out of the 
filtered solution. The precipitate is treated with sodium 
fiulpbide solution to obtain solution of sodium aluminate, 
which when cleared, is decomposed by hydrogen sulphide 
to precipitate aluminium hydroxide (subsequently con* 
Teorted into aluminium sulphate), and recover sodium 
sulphide, A portion of the potassium sulphate obtained 
m nrst described, is heated in a muffie furnace, and trans- 
formed into sulphide by causing hydrogen sulphide, 
evolved in preceding processes, to act upon it, 

(Kjj804 + 4H2S =» KgS 4- 48 + 4H80). 
thereby producing sulphur which is collected and 
utilised to prepare sulphuric acid.” — E. S. 

Alhcdi cyanides ; Process for separaling — from their 
solutions in xixder. J. Toherniac, London. Eng. Pat. 
U,371. May 15, 1906. 

Cx,4tM is made for separating alkali cyanides from their 
oolutions, or for dehydrating a hydrated alkali cyanide, 
fay adding solid caustic alkali. For example, a solution 
oontaining 30 per cent, of sodium cyanide is made by 
passing gases containing hydrogen cyanide into a solution 
of caustic soda containing a slight excess of alkali beyond 
the amount required, and a quantity of solid caustic 
soda, approximately equal to that originally contained 
in the solution, is added. The solution is now again 
nearly saturated with hydrogen cyanide, and a further 
quantity of solid caustic soda added, when about one- 
half of ihe sodium cyanide present separates in the form 
of a fine white powder. If the solution of sodium cyanide 
ehould become so concentrated that on cooling, it sets 
to a mass of hydrated crystals, these can be converted 
intd a sandy powder consisting of the anhydrous or less 
hydrated salt, by addition of solid caustic soda. — A. 8. 

Calcium hydride / Method of producing Consortium 

f6r Blektrochein. Ind., Nurnberg, Germany. Eng. 
pat, U,767, May 19, 19(M1. Under Int. Conv., May 19, 
1906. » ^ » 

CAliOtVM is melted, preferably in an iron vessel, and 
hydrogen is conducted into tiie molten metal. The 
hydlfogen la rapidly absorbed, and the product may be 
xumoved frosa the crucible in solid liAupe, desoriU^ as 
conUming 84 per cent of calcium hydride (CaHs). 
Oalciun^ hydride is stated to be wqU suited for producing 
hydrogf^ lor abrlal navigation. (Beethied., 1906,363.) 

‘ S, . 


' ,UKrpi^ 

.E. 

Mnehi I>0ftn8«in4 Chirinaay^ 

Ibii:#; :iihia, J., dm F. B. 


5r4» / Pfodmiut awm empoundsa^ a E 4<ahnr, 
Niagara faShl. A«%nctf to Achar Frooeea Op,, 
N.j. US. Pat mm Juno 96, im 


A »iri>acia,OMTg, such as calcium h; 
to met in presence of water on a t 


cohlorite,;ii oiuifed 
ohlonde (atannhua 


or siannio ohlorido), and the hydrated tin ogide which 
separates is oaloined. The chlorine set free by the re- 
action is withdrawn in such maimer as to be recnvem^ 
without substantial admixture of air. (Compare U.8. 
Pat, 810,897, of Jan, 80, 1906 j this J., 1906, B. 

Peroxide of hydrogen ; Stable aohtian of . W. 

Heinrioi, Hall© on the BaalC, Germany, U.Hb Pat, 
826,883, July 10, 1906. 

8bb Fr. Pat. 350,880 of 1906 ; tiiis J., 1906, 19.--.T, F. E 
FnxiroH Patbuys^ 

Liquids which are not easily filtered, sUeH as mlU^ofditni,^ 
(ii7fu«»oa;«ice[/rom6s«/ sugar /«c<cr<es] ; Appam^s 

for purifying . H. Kofitt, Fr. Fat. 862, m 

Jan. 23, 1906. ^ 



narticies of impurities such as sand^ cohe^ Utts^lEed lime 
«o., settl© to the bottom, and are drawn off |roin< t^ tp 
tune through the opening, 8, which la prot^M with a 
valte, 4; the mllk-of-lime rises in the vessel, 4 end 
passes through the fine metallic sieves* 6, which e|ie held 
in position by the angle-irons, 7. into the troqift 6* Itom 
Which it flows away through the opening, 6, Jufitotor 
blades d, carried by the shaE^ c, sni^ted ch A erose 
angle-ironi* 10* and driven from abovo%j the mechanlath, 
?, give a dnwhwa^ ditecthm to the 
}mMra;% .which have been icdiivM V 

eyeryHWuiai h#sid^iea4nee <the''#8fwh'h^' 
an me Mid haa 1b piat oyer the bMMiwied ' 

in irwwi. 

pieteiy 0 , '• ' a’.;,, 
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Sob* of tin oxj/halogen aoUt ; Meetrelfitie prodtution 

of . Seotaobe SolTay-Werke A.O. Ft. Pat. 

362,737, Jan. 10, 1906. 31X1., page 766. 


Vm.-QLA8S. POTTERY. AHD ENAMELS. 

(OorUinued from page 698.) 

Enolish Patent. 

Olasa-m citing and pouring apparatus. P. T. Sicvort» 
Dresden, Germany. Eug. Pat. 5005, March 8, 1900* 
Under Int. Conv., March 11, 1905. 

Thh molten glass Aowh from the melting-bath into a device 
oonsisting of a movable carrier placed in a heating-chamber 
arranged in front of the furnace. This carrier is placed 
on a section of the wall of the closed heating-chamber, 
which section can be removed from the wall for the 
purpose of emptying the carrier, the latter being sur- 
roimded on all sides, and ospecially on the bottom, by 
hot gases. The movable section ot the wall may either 
be carried on a vertically-moving carrier, or else the 
carrier or the section of the wall may be hinged, so that 
the carrier can be tipped about the joint or hinges, and 
emptied.— A. G. L. 


IX.— BUILDING MATERIALS. CLAYS. 
MORTARS. AND CEMENTS. 

{Continued from page 698.) 

Blast-furnace slag ; JRelalion between the hydraulic pro- 

pertita and chemical composition of granulated . 

L. Josser. Tonind. Zeit., 1906, 739 ; Chem.-Zeit., 
1906, 80, Rep. 226. 

No perfect concordance can be traced between the 
hydraulic properties and chemical composition, the 
hardness of the cement being greatly influenced by the 
method of granulation in water, and the further treatment 
of the The ratio of silica to alumina, however, has 

an undeniable effect on the hydraulic properties, though — 
the proportion of lime remaining constant — no regular 
doorcase in strength can be detected between the ratios 
1 : 0.6 and 1 : 0.d. The lime content also influences the 
hydraulio properties. The border line between good and 
inferior slags with a minimum content of lime may be 
oEpaeiUied by the ratio silica 1: alumina 0.26:linio 1.4, the 
respective proportions by weight being: 1:0.76:0.32. 

— C. S. 

Ceinent ; Besearchca on reinforced , and the influence 

of ihe removal of atrcaa. F. Schiile. Compt. rend., 
1906 , 148 , 28 — 80 . 

The experimenta were made on 1. Two aeries of 
prisms or briquettes arranged for tensile stress. 2. He<7t- 
angulor beams, armoured and unarmoured, 170 cm. long, 
lo^ed at two points 30 cm- apart. 3. Beams of T-»^cction, 
400 cm. long, loaded at seven jmints fiO cm. apart. In each 
case, starting with a certain load, the load was increased 
0 Qiitsiderably> and after deformation or extension, the load 
was diminished to its original value. In the first set of 
eac|>erinients, a oonsideralfle permanent or residual defor- 
matioit occurred ; and, even after Assures appeared in the 
cement, the adhesion of cement to iron oaus^ considerable 
reaidttai stress, tension in the iron, compression in the 
cement. In the second set of experiments, the hypothesis 
of plane sections remaining planes after deformation was 
not realised; the ootual tensions in the extended zone 
were always less than those oeloulated f rom the hypothesis, 
beoanse of internal stresses due to the adhesion of m'etel 
and cement. The ratio of nemiui^nt to total Reformation 
was found to be greatest 4rneii< the load was just sufficient 
to pTfxluoe the beginniai^ Of Gesture in the extended zone 
of the beams. In the, mtd M there itero two se^ of 
experiments ; one whioh ha<f Wh ihaRe a 

yean the other with henpiji ebr .weeh* did. The. 
breaking stresses of the latw mm mm only iwottiurds 


of those of the former ; in both series the ptfmanent 
delorinatiott varied frpm 5 to 40 per cent. dl ^e total 
defornaation. The repeated applfeation of a stress 
uniformly distributed over the length of the beam pro- 
duoed Assures not merely at the middle point, but over 
half the length of the one year old beams, and three- 
(marters of the length of the six weeks old beams. By 
this process, the adhesion of metal to cement was destroyed 
before the tension in the iron had reached half the elastic 
limit. Five of six one y^r old beams broke at the middle 
just after the elastic limR of the iron had been exceeded ; 
the other gave way at the extremities under a smaller 
load. The six weeks old beams all gave way at the ends 
below the elastic limit of the iron.— J. T. D. 

English Patents. 

Kilns for burning bricks^ tiles, and the like ; Impte. in 

. A. C. Brewerton, Reading. Eng. Pat. 13,036. 

June 23, 1906. 

The claim relates to improvements in kilns described 
in Eng. Pats. 3628 of 1876, and 15.659 of 1899. In 
addition to the usual chimney flue, the kilns are connected 
together in groups by one or more flues connected to the 
top of the kilns, and provided with suitable dampers. 
By manipulating these dampers, the hot gases coming 
from a kiln which has been burnt off can ho sent to another 
kiln which has been recently charged. The gases pass 
down through the contents to the mam flue, a nd serve to 
heat the bricks, &c., prior to the admission of the fire- 
gases which are to complete the burning. The hot gases 
may also be passed beneath a drying floor on which the 
bricks or tiles are stacked before oeinc put into the 
kilns.— W. H. C. 


Clays ; Cleaning and separating , and apparatus 

therefor. M. Bohn, Islagy-Kikiuda, Hungary, Eng. 
Pat. 1106, Jan. 16, Um 

The clay to be cleaned is advanced ulon^ the interior of a 
horizontal cylinder by means of a screw -conveyor placed 
therein. The lower part of the cylinder consists of a 
series of sieves of different sizerl meshes. As the screw- 
conveyor fits closely against these, it pushes the clay 
through the holes in the sieves, and keeps the latter clean 
at the same time, the clay thus being graded into its 
components according to their size. Any atones, 
are jmshed through to the end of the cylinder, and 
by a suitably sized oijening.— A. G. L. , \ 

Unitep States Patbnj,;^’ 

Marble and stone ; Manufacture of 04 * 9 ^^ . T. M. 

Thom. Cheshunt. IJ.S. Pat. July 3, 1906. 

See Eng. Pat. 8804 of 1906 ; J., 1906, 637.— T. F. B. 

Feench Patent. 

Slag ; Process for the manufacture of building 

pipes, and briqueUes from . 

BergwerkB-Act.-Vor. Fr. Pat. 362,808, 1906. 

The slag— for example, blest-fumace slag— is crushed or 

{ pound, mixed with water, with or without addition of 
ime, and then subjected in moulds to a pressure of (several 
atmospheres of carbon dioxide or gases containing it 

-*A. S. 


X.--METALLUftGT. 

(Continued from page 700,) 


BlaM rsfrigeraHon ; Bificrent mode 9 of 
newer fcmiremcnts. J. R. Johnton, jun. Iron 
Inst., July, 1906. [Advance prooi] 


and Heir 
and Bteel 


T^ author ahows that the brlneteirculation irstem of 
dr:^ateby ^iter«tten by Gayley (th» "J., 1904, 
1148) » Hot the i^Mt with, mmt ^ pdww 

requM and cost of atetmOaficf The )M»dfeiical 
nmthod ii that pi dimi m pamd 

direetly ovof the o<#i|n w^h th# 






m 


«f ov« Obiiir J» eMe4 1»riO# 1^ pir<«il»t0d. 
w wwifi «rY«w tfee tom*non oi iwiwife io«, th^ jfettgera.. 

i$ mMtm ia iwQ the tile of two imuncmia 

oomp|!«etov^bade]n. one from e euction tempera- 

tujpe of 30® J., and ta© other from a auction tcihpeifttttre 
of Iff® ^Further poonomy i® efleotod by oooUng the 
inooiping air by means of the outgoing cold air. It is 
olaimed that by this lOgcnerative, two-stage, direct 
eXiMmsion system, it is possible to dry the blast with less 
than half the ffrst cost for plant, ^with much less attotidanco, 
and with ono-third of the power required by the single- 
stage, non-regenerative, bnne-oiroulation ‘systejn. It is 
poinW out that from a oommeroial point of riow there is 
no gain in oooUna the air to too low a temperature, 32'* F. 
being probably low enough in summer, and 22'* F. in 
winter.— A. 8. 

(?af*ensunes ,* Apjdicaiion of large in the German 

iron and tied industries, K. Reinhardt. Iron and 
Steel Inst., July, IGOff. [Advance proof.] 

-A l^rtXW of (1) the extent of the application of gas- 
engines in iron-works and oollleries in Germany ; (2) 
the working rosults obtained, including the influence of 

S urifioation on the gases ; and (3) the present practice 
i the design of large gas-engines In Germany. 

Cole; Comparison of Menisk‘ We tiphfdian foundry and 

Uadfurnace . F. Wiiat and G. Ott. Stahl u. 

Fisen, 1306, 26, 841—844. 

Thi authors have determined various chemical and 
physical constants of coke used in the Ruhr distnet for 
Dlast-fumaoe (36 samples) and foundry (26 samples) 
purposes, to ascertain whether the results would snow 
oifferenoes which would account for the higher price of 
foundry coke. The minimum, maximum, and average 
figures extracted from the table of results are given 
bwow : — 



Blast furnace. 


Foundry. 


Min. 

Max. 

i 

Aver, j 

Min. 

Max. j 

Aver. 

Ash pet cent. 

fl -74 

14-80 

0-48 

7-80 

13*07 

0-86 

Sulphui . M 

0-77 

1-52 

MO 

0-78 

1-58 

1*08 

Phosphorus 

0 ‘ 0ia 

0-047 

0-022 

0-018 

0-047 

0-022 

Cttbon .. 

Calodftc value, grm.‘’0. 

81 - d 4 

80-66 

87-36 

88-86 

00-10 

86-64 

©621 

7246 

7068 

6 ?»& 

7288 

7001 

, gp,,gr., appwent .. 

0-77 

1*00 

0*90 

0-60 

1-02 

0-80 

„ ' real 

Focosity. vol. per cent. 

1-72 

2-00 

1-87 

1-86 

2-02 

1-02 

44*67 

67-80 

61-84 

44-60 

62-75 

63-84 

Crushing stress, 







kilos, persq. cm. 

86 

200 

127 

61 

104 

113 

l»oss on heating In a 
stream of csrhon 







dioxide 

1<44 

0-76 

6-07 

1-66 

12-38 

4-46 


The result# show that no difference can he thus eatab- 
^ Hshed between foundry and blast-furnace coke ; the 
only senmble difference shown is in the attack of the coke 
by carbon dioxide at a red-heat.— J. T. I>. 

Iron; Oryttallography of . F. Osmond and 0. 

, Cartoud. Oompt. rend., 1000, 142, 1530 — 1532. 

Tirt authors have previously found, that the three 
va^eties of iron all crystallise in the cubic system, and 
have now examined the effect of pressure on the crystal 
flwdfaoes in producing slip or translation, and the position 
of inaoles. In o-iron, translation does not easily occur, 
but when it ts^es place, is parallel to the faces, ot, of the 
octohedaron i in P^u^n t^ere are no planes of translation ; 
and in y^lron translation. parallel tp^,th^ faces, Oi, occurs 
w^ ease. Xn a-iinn^ mncling occun as in fluorspar, but 
l^e pbioin of union is the face, ; no made# can bs Ipt^ed 


reheating al^ j^p^tipn. ^Itoa no maejEss are 
ew ftMeo- In yrlroib the maelfng ^ that of tuorspar, 

\UaJILl. iJi 


U ; W 


[uhctidli being 
^ , dr bo 


two 


(ton; Crfii 
Oartaud. 


Off — , F. Oemond end >0,. 
md., 1906; 142, 44^ 


A wftLL-cmirsTAtiastn piece of manganese steel, oblliled in^ 
cold water from a temperature of about lIOO® 0., shows ^ 
under the microscope a number of maoles, parallel to the " 
four fades of the refimlar oeiobedron. Ap etched potisbed 
section shows needle-like lines, parallel in each granule* 
to two, three, or four deffnite directiona This is the^ 
martensite structure ; it is produced by the stresses seti 
up through the rapid ohauges of volume produced by 
sudden cooling. It is a structure proper to y-lron ; but > 
it may remain, even after careful ^inucaUng, F^en the- 
whole of the iron has reverted to the o-form, as ,a kind 
of pseudomorph. When that is the case, the granules 
are cut into a number of fine lameU#) parallel to four 
different planes, and the natural oleava^, p, of a-iron 
are interrupted ; honoe the framlity is lessened. This** 
is the cause of the improvement of the mechanical qualities- 
of mild stools by tempering. Th© maftonsitid structuro • 
is, on a small scale, that of octohedral meteoric irons. 
Such a structure is not peculiar to iron, but is general In all 
cases where in the solid state an allotropio change aooomr ' 
panied by change of volume occurs, if resulting 
mechanical stresaes can produce meohauioal maoles. 

-J. T. D. 

Iron-carhon aUoys ; Constitution of — — . A. $aUveur. 

Iron and Steel Inst., July, 1908. [Advance proof.] 

The author discusses the Roberts- Austen Roozoboom- 
diagram relating to iron-carbott alloys (this JT., 1901, 
1016); whilst agreeing with previous workers as to the 
nature of the alloys immediately after soUdiff cation,, 
and the transformations experienoea by alloys containing 
less than 2 pei' cent, of carbon, he is unable to agree that ^ 
in the case of alloys containing more than 2 per cent, 
of carbon, graphite plays any part in the transforma, 
tions which take place after solidifloatidn. It appears 
to have been generally accepted hitherto, that When 
the iron contains more tluin 2 ^ler cent, of carbon, the* 
oemontite present in the slowly-cooled klloy has oesai 
produced not only by the breaking up of austenite, hut 
spmt© with tome of the 


also by the direct union of grap. _ 

iron of the austenite. According to this ^iew Apy grapliite 
present in an iron-carbon alloy is du© to “ lUg/*^ to 
absence of favourable conditions (sloW aQonng, 
for the reaction of the graphite and iron, and oOttie(|uently 
all cast irons free from silicon and other disturbing e(emenw 
should normally be white. The author's View, on the 
other hand, is that the graphite which forms ^during 
solidification plays no part in the further transformation 
of the alloys, but acts merely as an inert substance, passing 
through the critical range unaffected- In the acoom** 
panying figure the composition of iron-carbon aHoys after 
soUdifioation, and after slow cooling, is shown, in-acoord- 
ance with this view. One of the cmef i^gun^snts 
of this view is the well-known Imha^ur of 
which resists transformation by any known hea^ treat- 
ment short of melting. FurtW evidene^ polnti^ in. 
the same direction was afforded by the biSiri- 

ments; — Some electiolytio iron Was melt^ ih 
crucible brasquod ” with magnOSia, togeff^' w^lA an^ 
excess of sugar cWcoal, and the crUoible was thmi s^wod 
to cool very slowly in the f umace. Under 
exceptionally favourable to the pSoduothm bf a |mre 
iron-carbon alloy in a state of Stable Sh’^tibslum, the 
resulting alloy should contain relatlyely Itttfto jgSa]^hite.. 
if this constituent plays auy'patt in me forsiitm of 
cementite. The alloy was found to bOifitAtn 4*924' per 
cent, of total carbon, and should thbiTdfpr# IIWoiwtMly 
contab 2 40 pet cent, of graphite, whereas aot6#% the 
amount of graphite was 8*G66 per cent^, IhAt 


had W graj^ttite isiled to combihb with At the 
^bfArature. b^t ibine (ff tbihcidte >j 


ibad 


'*fc‘rjs,‘^sas!g, 

r" I c" V ,'K, i " TT^r-TT* 'i ' 
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in OQuamofoiftl caet iron are ; — (1) The presence 
if napnntles, and (2) the rate of oooline. In order to 
obtain the theoretical proportion of graphite in an iron- 
swbon alloy, two conditions are essential : (1) very 
flow ooolittg dnrinff solidification, and (2) absence of 
ilitiltbing foreign eleinenta. The production of malleable 
}|«i*iron castings hy annealing for a long time is easily 
KOd logically explained if graphite be regarded oa a 
lOrn^l owumtuent of oast iron. White cast-iron is in 
m unstable condition, the formation of graphite ba^'ing 
^eda ;^vsnted through too sudden cooling, or because 
jf the presence of disturbing elements. Re-heating to 
^ telaiiyely Ipw temperature will allow of a partial or 
idmpWte return of the metal to its stable condition, 
U*, with a normal content of graphite, hence the pro- 
luotion of malleable graphitic iron from white cast-iron 
by annealing. 

author further disousses the bhangei taking place 
kt |«e thermal oritioal points of ateels, with respect to 
nature of i the struoturid eonstituents, and ooneludes 
ihat the lour Udnstitwfftt1» forated during the ooolmg of 
f%ael ai^ A soid of oarboh in ydron 

jnar^sitt); f») a wUd of in 


carlmn the percentages of the various constituents which 
should norjnally be present in iron -carbon alloys is given 
in an appendix, and also a table showing the proximate 
and ultimate compositions of alloys containinfl between 
0*1 and 5 per cent, of carbon, both after arwidilBoation 
and after slow oooUng.^A. S. 

8ted« ; BetermincUion of tranaformcUion poinfs of -f— — 
by tfie method of eiectrical reaiaUtnce. J^. Foumel- 
Compt rend., 1900, 148, 46—49. 

By an examination of the forms of the ourY^ ihdwiUg 
the alteration of electric resistance with temperature, 
the author has determined the transformation points 
in five steels to be as follows ; — 



Steel Ho. 

• 

1. 


A 

■ 


Carbon 
Silicon . . 

XiUganets 

0*00 

O*«0 , 

0*11 

04MI 

0*111 

.^08 

<h8T 

I'OS 

? 

,',v 0*40, 

plV.:.: 

'' '-M' - ' 

^ W.' 

Mi 

kP 












till i t' iii i'wifiil i n 




•m 


^ 0^8, mm. diimmiiWP. 

mlwl ^nzM^ A a^bl0 ih^et at mho* mi 4 li^t«d iii vacuo 
hy SI) sl«StHc miiltoims iumAos. ' Tl»e wm jkrwmged 
in Miitos witb sH ^)un>mel3Sr, and a omrmit of a few 
Imn^kndihs of sa amp^ro passsd thvonttli. Tfao tom* 
psv^tnm was alostlain^ by a lie Ohatensr pyromoter. 
the Innotion of wfiiSh Vae w»erted between the folds of 
tbs n0o)^ Ca^ was tabon that the rotes ol beating and 
of ootttinig^ were the same for each series of messtirementa 

-.J. T. D. 

Silver orce; The Franche-Tina proceed far the reaction 
A* Fox, jun. Proc. Inst, Civil Eng., 1905— 
1906, tea, Part I. 

Tna process is in operation in parts of Peru and Bolivia, 
but is so expensive in working that it can only Iw applied 
to ri<'b ores. The ores at Givlloiua consist of giiWa, 
copper pyrites, and iron pyrites, together with poly- 
basite, pyrargyrite, and argentite, with a little blende 
and manganese blende, in a gangiie of rhodonite and 
quarts. " A general analyMis shows ; — Copper, 0*4 per 
cent, ; iron, 3*0 i lead, 0*9 ; *inc, 0*0 ; sulphur, 4-0 ; 
manganese oxide, 18*0 ; insoluble, 58*0 ; and alumina, 
&c., 0*0 per cent. The ore is hand-sorted at the 
mines into three classes : the first, about 7 per cent, 
of the whole, is shipped to England { the second, about 
45 per cent.* is sent to the Son Ignacio Mill on mulebaok 
for treatment ; the third, about 48 per cent., is at present 
thrown on the dump. At the mill the ore is dry crushed 
in a stamp battery ; each stamp weighs 70t) lb., gives 100 
blowis per minute, and (trushes 0*6 ton per 24 hours through 
a 12*lQeeh screen, 70 j>er cent, of the product being fine 
enough to pass a 40-mcsh screen. The crushed ore is 
roast^ in 1200*lb. charges with 5 per cent, of salt in a 
3*hearth reverberatory furnace for about 2^ hours on each 
hearth, by which 70 f»er cent, of the silver is converted 
into chloride. The fuel employed is either taquia (dried 
llama and alpaca dung), yareta (a resinous plant), wood, 
or coal. After fumacihg, the ore is stirred up with water 
in a Wooden tub or “ tina ” having copper or bronre 
fittings, small quantities of copper sulphate, lime, cyanide, 
and mercury being added ; and the whole boiled up with 
steam. From time to time the amalgam formed is with- 
drawn, and the mercury is distilled ofif for further use. 

The action in tlie tina is supposed to be as follows ; — 
The silver chloride formed by roasting is dissolved in the 
salt solution, reduced by the oop|)er, and taken up by the 
mercury j the consumption of copiier is equal to more 
than 40 per cent, of the silver produced, wftich is much 
in excess of the theoretical quantity required. The 
extraction of silver by this process is about 70 per cent., 
of the little gold present only 50 per cent. The costs are : — 
For crushing, Ss. per ton ; roasting, lOs. ; amalgamating, 
10s, y general, 3 b. ; total, iOs. per ton. The defects of the 
process as there carried out are thus specified by the 
author The wet ore from the mines has to be dried ; 
dry opttstog is very slow ; the dust loss is heavy ; fuel 
lev roaSlNhtg is scarce and dear ; salt is dear ; there is a 
large amount of labour required ; the repairs to the 
maohlnery are heavy ; and water power for driving the 
mill is oftly available for six months in the year. 
Bx^rimients in wet crushing and concentrating over 
tame^ so as to obtain a product rich enough for export, 
and iirealiment of the tailii^ by cyanide, have been some* 
wha[f itt^essfnl,*’— J. H, CT 

Copper i Poufer of to form alloy e vnth pure iron and 

aSoys. ,V. 0. Pfeiffer. Mefallurgie, 1906, 
1 2«1. 0hora...Zeit., 1906, 80, Rep., 210. 

The ^thpr emplojred electrolytic copper and Swedish 
nail fron. nsing an electric furnace as the source of heat, 
by i^hkih :^pefetur«s ol 1700^ C. cbuld be obtained. 
The meteda ipelted together in a magueeia oruoiblo 
in im ntn^bsphere of niteoi^, An addition nl 0^5 u> 
85 o(eb|)»per eauspd no altevatlnnin t&snlidUylng 

pomVel, ma j on the point <u 

'e0|i||pe' W ' There istUo 

m n^mg loShble of iron id eo^r 
nh# aleo ne widenee 


[i'oo]|i^ wiiii' either <i>iOr' 


idnnhdttnrion showed thetiAm 
in the eolMIfied 


y-ironi 

M only present ^ 

Similarly ih alloys oontalning 4 per dent, of ohabdA no- 
solution took plMe, cOp^r remaining susp^ed lm 
the fusion mixrare. On allo^g the liquid melt to stands 
the copper collected at the bottom of the crucible. 

Blaat-fumaeie slog ; SdeOion hshtfeea the kpdrmiie .pro*- 
vertiea and ch^iced compoaition of gramUUed — 

L. Jesser. TX., page 706. 

Platinum metals , 
osmium and 
page 770. 


Analysis of — 
palladium]. N. 


(Hetermination o/ 
oriowi xxm.,.. 


Mineral production of Quehet, Eng. and Mining 
July 7, 1966. [T.R,] 

Tub report of J. Obalski, chief of the Bureau of Mines 
of Quebec, gives the following statement Of the pfOdimtiooi 
of the Province in 1905. The quantities aw in short tons- 
of 2000 lb., excejit where otherwise noted : — 



Quantities. 

Value. 

Hob Iron ore 

12,878 

B<9s, 

85,2«8 

Ohroml/* irou ore 

B,62a 

104,855 

Copper orft 

ASD^tOI 

28, CU 

128A50 

48,seo 

1,47M«0 

Asbeatie 

10,220 

81,100 

Mica (pouiuU) 

878.580 

05,450 

Calcined odhro 

1,905 

22,575 

5A75 

Phosphate 

1.475 

Slates (squares) 

4,euo 

2.080 

21.658 

2.400 

FlftB-ttottes (sq. yds.) .... 

Cement 

254.838 

408.000 

Granite 



120,000 

Lime (bush.) 

1,000,000 

140.000 

Bricks 

120,000.000 

525.000 

680.000 

Btouc 


Totals 


3,750,500 


There were 5,017 men employed during the year, the 
wages paid amounting to (1,634,363, and the pevi<^ of' 
employment from five to 12 months. TWo men were- 
killed and two injured, the average of each being 0*4 per 
1000 employees. 

English Patbkts. 

MeUds and alloys ; Production of fused — — from oxuHett 
and other compounds. C. Vautin, Iiondon. J^g. ^t> 
10.881, May 24, 1905. 

It has been proimsed previously to obtain metals from 
their compounds by mixing and ignltlM the latter iritli 
finely-divided metallic aluminium fsee Img* 6196,1 eT 
1894, and 16,685 of 1896 ; this J.. 1665, 

According to the present invention the mhliU 
e.g., iron oxide, or a mixture of metal oxide^f id a 
solid state, is mixed with silioide ur bpride pf '^gnei^i^ 
or aluminium, and the mixture is ignited, tte allude 
or boride is converted into silicate or noratipi' whlbh f(Aa 
a slag, and the .metal, e.g., iron, Is produo^ Ih A fussd 
state. Claim is also made for the apffiibitloti Q| thw 
process to the welding of metals,— -A* B. . , . 

Iron or steel ; Uniting or coating V)iA other meioiln 
or alloys. G, L. Davies and W. 6, Clark, Wom}» 
l^atal. Eng. Pat. 15,676, July 31, 1905. , ; ' , 

Tsb ' inventietn relates to the method of uniting or mmtltig: 
iron or steel with other metals, deserihed in Eng. Pat. 
17,660 of1l604^(this J., 1005, 1800), >Aild k 

impwvsrnents whereby a plats of iron or steel can he 
coated on both sides kmuilAneoutly with copper, geld,. 

' or^idlveri or with An ahoy eentaining one or mbwol Ihhse 
'amkls.''" funttaoes'^'Oro^ empToyhdfV^e ‘.'hnvki'a ■ 
makiejilte dr bite . b^ Uningv in whioh .the l 
-'me<nt'k?v«|fey mNthe'^kolten'^ooiepiieiif- 

'^hilel'fgbe;'' Ww k -pkte/hl/isnm: or ''ikddi k ' 

of silica kid Ail salkjl et 



19tf 




11 ^; 

n— »■' 


alkiilte^earth ttahqmUi^* Tli« i^ato is tmtf 

letssd to a liigfak Ikoated mootd m ms^nmite, olay« <oor 
! foundry loanky aad tbs moltea ooathkg mstsl rtm in. '—A. B. 

8ted ; Method of and apMratus for manufacturing 

F. Andr^, Haardt bei Neustodt, Gsrmany. Eng. Pat. 
1350, Jan. 18, 1906. 

;.Sm Fr. Pat. 362,371 qt 1906 ; this J., 1906, 700.~-T. F.B, 

, Steed ; Manufacture of hu the pneumatic procefte, 

A. Tropenas, Monlolimar, Franco. Eng. Pat. 6484, 
Mamh 17. 1906. 

' Thi molten pig iron or mixture of pig iron and scrap is 
blown as usualin the converter, but as soon as, or a verv 
r short time after, the “carbon flame” appears, a small 
quantity of ferro-silioon or iron high in silicon (varying 
atTOording to the composition of the charge) is added. 
It is 8ta^ that by working in this manner, the evolution 
or progression of the “ carbon flame ” is not altered in 
any way, and thus the characteristic signs of this flame 
can be used for the stopping of the operation at the precise 
moment when the fining is finished. — A. 8. 

Gold; Treatment of complex ores containing . R. 

W. E. McJvor, M. jf^^add, and The Metals Extraction 
Corporation, Ltd., Loudon. Eng. Pat. 13,433, June 
29, 1905. 

Thi ores are roasted dead, ground, mixed in suitable 
proportions with a manganese ore containing manganese 
dioxide, and with magnesium chloride, and the mixture 
aaturated with steam, whereby the gold is converted into 
chloride, and is afterwards recovored by known methods. 

— ^A. S. 

Iridium : Art of producing metallic . H. H. Lake, 

London. From H. C. Parker, New York. Eng. Put. 
24,003, Nov. 21, 1005. 

Sb« U.S. Pat, 806,316 of 1905 i this J., 1905, 1310.— T. F. B. 

Tinned plates ; The delinning of . K. Goldschmidt 

and J. Weber, Essen on Ruhr, Germany. Eng. Pat. 
12,870, June 21. 1905. 

Sai Fr. Pat. 856,228 of 1906 ; this J., 1905, 131 1.— T. F. B. 


UifiTBo Status Patents. 


Precious n^als ; Process for recovering . J. A. 

Just. Pulaski, N.Y., Assignor to The Just Mining and 
Extraction Co., Kyraousc, N.Y. U.S. Pat. 820,000, 
May 8, 1900. 

The object of the invention is to extract gold and silver or 
other precious metals from ores, without previously chlori- 
Bating or roasting the latter. The cLaims are for the 
recovery of precious metals (gold and silver) from ores or 
roaieiial oontaining the same, by treatment with nitro- 
. sulphonio acid, H0.8Oj|.N0a, to obtain the precious 
metals in solution, and precipitation of tlie metals in any 
. suitable known manner. In practice, the best method of 
carrying out the invention is to treat the finely-ground 
ore with atilphurio acid along with sodium nitrate and 
atmospheric oxygon, — A. S. 


^fnu,’>nicltelnmngancse] Alloy {Electrical 
B, Driver, East Orange, N.J. U.S. Pat. 824,103, 
June 26, 1906. 


Tan alloy, consists of copper, nickel (10 — 30 per cent), 
and manganese (6 — 10 per cent.), practically free from 
iron or other foreign substances. One claim relates to 
an alloy containing 75 parts of copper, 20 parts of nickel, 
^ and 5 parts of manganese, for use as an eieothoal resist- 
ance material.— A. p. 


Fumau ; Roasting F. KJepetko, New Yorkl 

V.8, Pat 824461^ Jupe 26, 1906. 

Tun furnace con^sts ol a nutnbet ol superposed hearths, 
thi^gh whfeh a vertioij ho^w shaft passes. Hollow 
ai^ proiect from the shaft* add 4|^tid nito lha several , 
The shaft mad asms a«a divided into iater< 


ating 


tof watst is baused to 


through the oantriy |Mid the arnui oorm’* 


sponding tharawith. Tba steam genarated from the watar 
is aadtad to circulate through the seotlona (and 
thzQiftgh the oorresponding arms) on eithar aida of 
oentnu saetion— A. S. 

Furnace ; Ore-roasting . C. K* Bidar, St» Lokiiil, 

Mo. U.a Pat. 824,263, June 2$» 1906. 

The roasting chamber of the furttadeiiaB iiOf t and <W!ftIet 
doors in its front wall, and communicates at its rear, end 
with a stack. A oylindaoal retort is mounted in an 
inclined position in the roasting chamber, and can be 
rotated. There is an opening in one end of tha retoH, 
normally closed by a plate, and registering in turn, as 
the retort is rotated, with the openings in the wall of the 
roasting chamber. A feed-hopper is mounted above, the 
inlet Oldening, and a discharge shoot below the outlet 
opening. The gaseous products from the retort are dis> 
charged into a dust (mamber, from which they pass 
through a pipe to a condenser, and thence through anouier 
pipe to the stack. — A. S. 


Furnace ; Smelting . J. D. Rivard, Los Angeles, 

Cal. U.S. Pat. 824.383, June 26, 1906. 


The furnace comprises an inclined chamber communicating 
at its upper end with a combustion ohambef* below. 
Liquid hydrocarbon fuel is supplied to the combustion 
chamber through injection bumers, and air is supplied 
on each aide of a central baffle-wall of chequer- work in the 
rear portion of the chamber. At the lower end of the 
inclined chamber is a stack, at the bottom of which is a 
“ directing-chamber ” containing a covered orucible. 
There is a reheating chamber in the top wall of the inclined 
chamber, communicating with the latter by means 
of ports. Pipes are also j)rovided connecting the reheating 
chamber with a blower, and the blower with the stack. 
The ore is fed in at the upper end of the inclined chamber, 
and during its passage through this chaml^r, is subjected 
to action of a number of hot blasts of gas directed down- 
wards upon it. Between the ore-foed ot^ening and the 
stack is an opening through which material capable of 
producing carbon monoxide is introduced into the inclined 
chamber. The molten material flows out at the lower v; 
end into the crucible, whilst the products of combustion ^ 
pass over the crucible, down through passages betwe^' 
the walls of the crucible end the sides of the “ directiM^ . 
chamber, ” and through ports in the walls of the 

M:' 


near the bottom, into the stack. — A. S. 


Furnace ; Reverberatory — — for the production 
V. Defays, Brussels. U.S. Pat. 825,522, July 1 
See Fr. Pat. 337.589 of 1903 ; this J„ 1904, 493. ’ 

Slag -granulating apparatus. E. B. Clark, Ch 
U.S. Pat. 824,340, June 26, 1906. - 



Igo, lU. 


The apparatus comprises a tank which communicates 
at its lower pari with an adjacent ebember df about the 
same height, and has a filter-bed near the Tbo 

mixture of slag and water is fed into the tod^ and passes 
through the filter-bed into the adjacent cliatnber. Means 
are provided for preventing the water in^the tank from 
falling below a oortain level above the t|31ter*bed, these 
means ooualsting of a number of disoharg^^^pipes at different 
heighte in the adjacent chamber, the Ibw^ pipe being 
above the level of the filter-bed. — A. S. 


Ores ; Process for the reduction of [sulphide\ , W» 
Koehler, Cleveland, Ohio. U.S. Pat. 824,6^, June 26, 
1906. 

SirLPHiDE ores are heated, and subjected to tbe aoBoh 
of a gaseous mixture oontainhm a jhdogen^aoid, «uoh as 
'* anhydrous hydrochlorio aoid«” k&d hu oxidisilig agen^ 
such as “ anhydrous ** nittSo attid.-— A. S. 
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SSktn toabmei uiti ealeum or -m jcmptmodo ; TUrmal 

baMd on the action of . T, OoldiK^hmidt. 

Km Addition, dftted Jua. 10, 1006, to Fr, 361,197 
of IHjo. 30, 1^, 

Instkad pf forming a thermite hy oompotinding eilicon 
and oaloium with oectain oxidee, am directed in w© main 
pa^t (this J., 1006, 603), according to the present 
admtipn, the silicon therein used is replaced by aluminium, 
witii Or without the addition of* other reducing ot non' 
reducing metals. Good results are stated to be obtained, 
for example, by usin^g with a mixture of equal weights of 
aluminium and calcium, mixtures of equivalent propor- 
tions of calcium and of ferric oxide and of aluminium 
and ferric oxide. The calcium in the “ thermite ” may 
be replaced, partially or entirely, by strontium or barium. 

— E. S. 

PyrUic ores containing zinc ; Treatment of . The 

Metals Extraction Corporation, Ltd. Fr. Pat. 362,677, 
Jon. 26, 1006. 

PYRtno ores containing zinc are roasted at a low red 
heat to oxidise as much aa possible of the zinc sulphiiie 
to sulphate; the product is then lixiviated, and the 
solution of zinc sulphate obtained is treated with calcium 
chloride* The zinc chloride, freed from the precipitated 
calcium sulphate, is heated in an autoclave with the 
roasl^ and lixiviated ore, containing zinc oxide, which 
is dissolved. The solution of zme oxychloride thus 
obtained is precipitated by chalk or (jaustic soda to obtain 
zinc carbonate or hydroxide. Alternatively, the pyritie 
zinc ore may be roasted at a high timjperature, and b© 
then treated in an autoclave with zino chloride solution, 
to dissolve out of it the zino oxide formed. Ores thus 
freed from zinc may be smelted, and treated by known 
prooesBos to recover any lead, copiKjr, silver, or other 
metals they may ^oon tain. —E. S. 

and other metals ; Continuous process for refining 

. J. Callmann and R. Borman n. Fr. Pat. 302,802, 

Jan. 20, 1906. Under Int. Conv., March 20, 1906. 

Six Eng. Pat. 3262 of 1906 ; this J., 1906, 481. —T. F. B. 

Mstods : Processes of extracting from their minerals, 

or from waste containing them, A. Guteusohn, Fr. 
Pat 363,011, Feb. 0, 1006. 

Sll Eng. Pat 2619 of 1905 ; this J., 1906, SIO.—T. F. B. 

Minereds ; TrecUment of complex sulphide — — after 
oxidation, and of oxidised minerals containing zinc. 
W. G. Kumbold and G. Patchin. Fr. Pet. 303,026, 
Feb. 6, 1906. Under lut. Conv., Feb. 8, 1906. 

SiB Eng, Pat 2632 of 1905 ; this J., 1906, 325 T. F. B. 

XI.— ELECTRO-CHEMISTRY AND 
ELECTRO-HETALLDHOY. 

{Continued from page 701.) 

(A.)— ELECTRO-CHEMISTRY. 

Oarhorundum ; Measurement of temperature in the for- 

motion of . 8. A. Tucker and A. Lampen. J. 

Amer. Chem. Soc., 1906, 28, 853»-868. 

Ok taking down an electric carborundum furnace built 
>n the lines of a teohnioal furnace, it was found that there 
lYere fairly sharp lines of demarcation between the layers 
A grkphite. carborundum (crystallised silicon carbide), 
md ailoxicon (amorphous silicon carbide). By placing 
through centre of the furnace a horizontal graphite 
tube, oonthihiag a ;ilug of graphiie which could be pushed 
to any desired seotioii of the furnace, it was found possible 
to measure; by aid of a Wanner pyrometer, tlie tempera- 
ture of formation of oarborundum, and also that d its 
leoothpdsitidn ititc gradhtte and eOhion, The results 
}btaiii^ {wtk^ temperature of formation, f.c,, the pdipt 
yhere the amoiphous eiloxicon chains hito theoryeta^he 
larltoiniidum, were not %uit6 concordant ae those 




forv tite temparature tif decoinpOiition, him the 
resulta may ^ taken a« lettows i-^TWipetatiire 0< w 
mation of carborundum, 196CP C. ; tempemtureof deodas» 
position of carborundum into graphite and silicon, 2020° 0, 


Conductor of loosdy-paohed small mms for steetf^ 
heading resistances, J. Brown. Eleotrotechm 
1006, 27, 213, 

Th» corollary of Ohm^s law that the rasistanoe of a 
conductor is independent of the shape of its oross^seotion 
is not quite applicable in the case of granulated ohareovd, 
or of “kryptol,” which, according to recent statemwatiSi 
consista of mixtures of charcoal, graphite, sand, clay 
and other silicates, carborundum, tungstates, Ac, it 
was found that with such discontinuous conductors, the 
hoatiug phase is characterised by a preliminary diminution 
of the resistance. As this preliminary phase Is caused 
by the disenpgement of occluded gases. Its ea?tent con 
bo cuuHidorably diminished by reducing the E.H.F. of, 
the current, by applying the current gradUafly, and by 
increasing the expose surface of the conductor, whilst 
it can be increased by the iniroduotion of gases, or by 
addition of substances capable of evolving vapours, 
In apparatus whore high temperatures are required,* the 
renewal of the resistance mass from time to time cannot 
bo avoided, and in such oases, it is advisable to employ 
a maturial having, as far as possible, a simple and unijtorm 
composition ; otherwise, the more readily oxidisable 
or combustible constituents are consumed, and the oom- 
nosition and electrical properties of the resistance mass 
become subject to considerable variations. — A. S. 

Nickd oxide electrode in the Jungner^SdisoH accumulator ,* 

Chemical and physical btkauiour of fke . J. 

Zedner. Z. Elelttroc'shem., 1906, 12, 4C3--473. 

In continuation of his previous work (this J., 1906, 1239), 
the author has been fed to the following oonolusions 
In the charged condition the active material of th© 
electrode consists of the hydroxide, Ni(0ll)a, and in the 
discharged condition, of tne hydrated lower hydroxide, 
Ni(0H)rt.2H20. Since by its action water is removed, 
the E.M.F. IS higher in dilute than in concentrated solution. 
The E.M.F. of the combination, NifOHla/KOH/H, for 
concentration above 24 per cent, of potassium hydroxide, 
may be calculated from the formula E *= 1*323 -O'ly 
(where the number of molecules of MtaiwUititt 
hydroxide per molecule of water). The chemical reactiolui 
occurring (luring discharge and charge may be represented 
by the equation 

Ni(OH), -f 2H2O:tNi(0H)a.2HB0+ OH' •+*©. 
the discharge reaction being read from left to right, 
the charge from right to left. A study of the discharge 
curves leads to the conclusion that the first sta^ is due 
to the hydroxide. Ni{OH) 3 , a second, mnch less 
marked, step in th© curve being ascribed to the dischkrUe 
of occluded oxygen.— R. 8. H. 

Vanadium salts ; Electrolytic preparation and prop«f$iet 

of , L. Mar'mo. Z. anorg, Chem., 1906, 10, 

49—52. 

In the electrolytic reduction of vanadic to vatiado.US 
compounds th© substitution of a mercury cathode for 
one of platinum, as proposed by Rutter (Z, Elektrochem., 
1906, 18, 230), is uimeijessary. But it is essential to , 
prevent the solution from becoming warm, a»d to kvold 
large excess of acid, csjiecially %droohloric acid. A 
solution of vanadyl sulphate contai^g 6— 60 per oOnti, 
and an E.M.F. of 4—6 volts are suitable. 

Sliver sulphate. Suggested by Rutter, cannot be uted 
as a test for vanadous salts, since it is reduced by yihhdic 
compounds alsq.— F. 8opN. 

Cyanogen ; Acfim of a silent slSclrie disekdrge upon — ^ 
H. Gnudechon, , Compt rwd., 1906, 168. 11 Mm . 

dry cyntmgfn, tmder the Infiurnce of thk cldiitrie 
diiChatrne, dnea not pblymerisei but‘ toUd 
denoati^ with the e^hhmtioa of hltrOken; 

Thejr 4nse icdnWe ittbitajHwi edrh^tinh nt 
which variid with the oonditions of jgoiksr. 


m 






Magnetium oxide; Phymeal properiiee of fund jr, 
H. M. Ooodwiia and E. D. Kailfty. YU., page 757. 

Ekolish Patkkts. 

Eleetrolyiie cells [for fused suhstiinces ] ; Impls. in . 

E. A. Aehoroft, London. Eng. Pat. 6648, March 17, 
1905. 

TsJS outer caaing, A, and lid, B. are of inagnet ateel, 
end within a recess, A^, is arranged a coil, 0, of heavy 
strip copjjer, this latter coil carrying the electric 



current, and generating a magnetic field within the ooU. 
The linos of magnetic force inside the coll spread in an 
axial or fan-liko manner from the central pole, J). to the 
bottom of the lid, B, while outside the cod, C, they are 
conducted through the casing. In order that the magnetic 
effect of the coil may be varied, a commutator is connected 
with the several turns of the coil. A metal pan, E, forma 
the bottom of the cell, and ia supported in the casing, A, 
by the flange, K^, so that a flue apace, F, i« jirovided for 
the passage of furnace gases for heating purjioaos. L ia 
an outlet and inlet pipe, divided into two jMirta by n par- 
tition, M. A fused electrode, K, is in contact with one- 
terminal through the bottom of E, the flange, E*, and the 
Qoil, C, the other electrode, N, of carlion. dipping into the 
fueed electrolyte, Q. The lines of current flowing between 
N and E, are subatantiallv axial or fan-like, and out the 
lines of force approximately at right angles, thus causing 
the dontonts of the coll to swirl violently. — B. N. 

Elwlroljitie solutions ; Apparatus for agitating . 

F. J. Olarke, Birmingham. Eng. Pat. 17,162, Aug. 24, 

1906. 

Tux apparatus consists of a svatem of pipes or passages 
arranged upon the bottom of the electrolytic vat, and 
provided at ^lolnts above the floor level with discharge 
and “ intake ” perforationa. An external pump is in 
connection with the i>orforated passages, but an inter- 
vening oplumn or cushion of air coiniwetely iaolates the 
pump from the electrolyte. — B. N. 

OenercUor o/ deetricitp ; Thtrmo-chommil . L. P. 

Bkaset, Epinay. France. Eng. Pat. 7376, Maiv-h 27, 

1906. Under Int. Conv., March 27, 1005. 

This invention relate# to a generator of electricity com- 
prising two batteries in series, in one of which electric 
currant i« being generated by the solution of a metal, 
such as oopjier, in a suitable electrolyte, auch as a solution 
of aulphunc acid and bromine. The second battery is 
traversed by the current generated, and also by the 
aleotfoiyte. The latter when it leaves the generating 
battery contains the dissolved metal in solution, and a 
reducing agent such as aulphurous acid is then added. 
Copper is de^Kisited on the eath^ded of the second battery, 
as me electrolyte traverses the latter, until there is a 
sudden fall of E.M.F. in the first battery, whereupon the 
direction of the electrolyte is reversed through the two 
Mteriee. Alter the defxiiiithMi of metal, ^ electrolyte 
cilboMsts Of hydrobrowio a^nd itUphurio acids, but by 


passing it through an apparatus suitably heated, these* 
aoids lUay be m^e to interact so te to regenerate tho 
bronaae and sulphurous aoid.-^B. -N. 

Arc lamp electrodes; in The British 

Thomson • Houston Co., Ltd. FlPom Allgem. 
Elektricitats Ges. Eng. Pat. 20,330, Oct. 9, ltK)6. 
II., page 747. 

NUrie acid ; [Electrical] Prodwdion of pure [from 

air]. H. Pauling. Eim. Pat. 7871, April 2, 1906^ 
VIi., page 768. 

United States Patent. 

r -nickel -manganese] AUoy [Elextrietd resiWaneeh 
B. Driver. U.S. Pat. 824,103, June 26, 1906. 
X., page 704. 

Fbenoh Patents. 

Accumulators ; Manufacture of plates for . E. de 

Mar^ay. Fr. Pat. 302.909, Jan. 24, 1906. 

A MIXTURE of aluminium chloride and litharge is made 
by mechanical means, a solution of sodium carbonate 
being then added, and the whole kneaded together. The 
mass ia incorporated within a framework of lead, and 
left to solidify. The aluminium salt and sodium carbonate 
react, with formation of aluminium hydroxide And somum 
chloride and disengagement- of carbon dioxide. The 
salt is removed by washing with water, and the hydroxide 
is converted into aluminium sulphate by immersion in 
dilute sulphuric acid, the aluminium salt being'’aftcrward» 
removed by lixiviation. By the action of the electric 
current a skeleton of load iieroxicle or of spongy load may 
bo obtained, solidly fixed to the framework, the plates 
having great surface, large capacity owing to the great 
porosity, and a great mechanical rosislanoe to shooMi. 

—B. N. 

Sugar juice ; [Electrolytic] Method of clarifying ■ — 
H. J. Thomas and W. F. S. Howe. Addition, dated 
Jan. 6, 1906, to Fr. Pat. 353,668, April 20, 1905- 
XVI., page 771. 

Salts of the oxy-halogen acids ; Electrolytic production 

of . Deutsche Solvay-Werko A.-G. Fr. Pat. 

362,737, Jan. 10, 1906. 

Soluble salts of vanadium, manganese, molybdenlto, 
or uranium arc added to the oUietrolyte employed for the 
production of the salts of the oxy-halogen acids with a 
view to suppressing the cathodic reduction and con- 
sequent loss of efficiency. Details of experimental 
results are given to show the effect of those several 
additions. — R. 8. H. 


(7i. )— ELECTRO-METALLUEGY. 

Steel ; Electrolytic corrosion of structural . M. Toch, 

Trans. Amer. Electrochem. {?oc., May 1, 1906. Electro- 
chorn. and Metall. Ind., 1906, 4 , 216 — 216. 

The author has carried out experiments with strips of 
steel embedded in sand and cement moistened with salt 
solutions, and submitted to electrolysis. He concludes 
that electrolytic corrosion under those conditions ia 
confined to the anode where it takes place wdth violence, 
the cathode being protected by the electric current. 
The impression that cement is a protector against corrosion 
is fallacious. If the steel be protected with a real insulating 
material corrosion can be entirely prevented.-— E. S. H. 

English Patent. 

Shaft-furnaces ; Impts. in electriccUlu heated -r— , 
, AUmanna Bvenska Elokthska AkHbbolaget. Westeras, 
Sweden. Eng. Pat. 7697, March 29. 1906, Under Int, 
Conv.» March 30, 1906. 

T»s furnace is provided with a beortb forming am Annular 
onAmher of uniform or snb«tAn^i^.y lumfomi orowl- 
mUon for taking up tjho moltod materjiAl. In the Wth 
iif 'A oeatval hollow oore of a 




Ang. U, IBOe.] 


7d7 


Ct. Xa-FATTY OILS, FATS, WAXES, & SOAPS. 


extension of the core extending upwards through the 
centre of the shaft, thus producing an in-draught of oold 
air into the hollow core. In the latter is placed an iron 
core provided with a primary winding, and the.e is thus 
produced in the melted mass a secondary current which 
heats the material. — Jl N. 

I 

United States Patent. j 

Metals tuhes ; Electrolytic manufatture of . O. j 

Oieffenbach, Darmstadt, Gcfinuny. U S. Pat. 817.419, 
April JO, 190(1. ' j 

“ Comminuted kte-selgukr ” is mixed with a suitable | 
electrolyte, and an electric current is passed through the 1 
mixture, whilst simidtaneouHly a relative motion is i 
produced between the electrolyte and the rotating | 
cathode. The hydrogen bubbles are thus dishulged, I 
and the metallic deposit is smoothed by the actum of the ! 
kieselguhr. — B. N. ' , 

Fkenoh Patents. ' 

Metalliferous minerals ; Elecirolyser for treatment of - j 
E T. do Monlrejieiix. Fr. T’at. :i(12,(180. Jan 25, 1900 ■ 

A CVUNDRICAT. wooden vat provided with inechanism ' 
foil* its rotation serves as the electrolysis vessel. The 
vat IS jirovided internallv with longitiidinnl rows of carbon ! 
eleidrodes, forming altcrruilely anodes nn<l eatbodcs. j 
The heads of the electnuies jiass through the wall.s «)f the j 
vat, and on the outside are fixed to connectors, enabling 1 
them lo be placed HuifnlJy m senes. The ciirrent is i 
eolleeted from luetallic strips iihicli make contact with i 
bands of metal forniing tlu' terminals. - R. S. H. 

Electric furnace for (he manufacture of steel (j. (bn. ! 
Fr. ]*at. 1102,734, Jan. 20, 1900. Under Int. : 

May 3, lOOfu I 

The furruiic is divided into tliiee eoir)purtiucnt.H which ] 
conirriunicate with one nnotlicr in senes, and serve i 
respectively for the refining of Ihc crude metal by oxida- 
tion. for the reduction of dissolved o,\ide, and for the 
carburisation, and finally for the adjustment of the com- 
position of tlic finished metal 'I Ih' electric i-iirient pa.s.Hes 
through ^e^tlcal <arbon cicitiodes dijtpmg into the slag 
above the metal in tlie difTiu’ent com pai tnients, and the 
connections are made so that whilst all the current passes 
in through the eompurtment reserved for rotining, it 
passes out in jiarallel tlirough the other two eompartmeiita. 
Means are provided for tilting the furnace in order to pour 
out the finished product (this J . 1905, 1115 )— K. N H. 

Elccfrofyjics , Process mni apparatus for making copper 

- N. () (V)w|>ei t’oles Fr Pal. 3(32,K(}1, ,Jan. .30, 

1900. Under Int. (Vmv., March ti, 1905. 

Mee Kng. Fat. 4(iOH of 1905 ; this J.. 1900, 322.— T. F. B. 


XIL— FATTY OILS, FATS, WAXES, 

AND SOAPS. 

[Continued from jxtge 702.) 

Cholesterol, A. Wiiidaiis. XXIV., page 780. 

Engijsh Patent. 

OHs, fats, or the like , Munnfartun of vi,scid or fluid 
emulsions of [for luhricaUon of (e.rtdc fihrts}. 

0. A. H. H Kiisters, Heniehngeii, (lermanv. Eng. 
Pal. 4088, Feb. 20, 1900. 

EmulSIon.s containing any required proportion of water, 
and remnming stable at the boiling point of water, and 
also when mixed with glyeerol, are rilitained by adding the : 
fat or oil, c,g., heavy eyliiuler oil, to a mixture of water and 
an amide of a higher fatty acid or an acid y I derivative 
of an aromatic base, or both, together with the salt of I 
a higher fatty acid. 3'he emulsion may then be mixed 


with glycerol or other subBtance eaimble of raising the 
specihe gravity of water, c,g., for the pi’cparation of lubri- 
civntrt for U'xtile fibres. — C. A. M. 

United States Patents, 

Eaplitlia, d-c. ; Ap^ralua for separaling , from oil 

and other liquids, E. It, Edson, Clovoland, Ohio. 
U.S. Pat. 824,104, Juno 20, 1906. 



The ajiparatuH i-ionsists of a easing, 1, (surrounded by a 
jacket. 2) containing a number of conical, oommuni- 
eating heating-druins, a, arranged one above the other. 
The liquid to be treated enters the apparatus by the 
pipe, 3, and Hows into the ciiji, le, from which it ovcrflowH 
I on lo the upper surfaee of the tojmiost drum, a. From 
I tlii^ edge of the lower surfaei* of the latter, it Hows inW 
' the funnel, ,r, and is conducted to the top of the eono 
i of the next drum, and so on to the bottom, where the 
j residual liquul from which the nayditha has now been 
exjiclled, collects in the basin, a, and is drawn off by the 
I dram, 1 'The vapours of na]ihtliii, &.c., given off pass 
I away to a condenser by thi‘ e.lbow-juja*, 5, Steam enters 
; tlx* jacket by the pijie. 8, passes round, and leaves by the 
I pipe. /. which conducts it to the interior of the upyit'rmost 
J heating drum, a, from wdiich it passes down from drum 
' to drum, the I'ondensml water being drawn off through 
j the ]»pe. g, and the valve, 23 Any water eondensing 
m the jacket is drawn oil through the valve, 10. — W. H. C. 

1 Soap: Apparatus for making . T. W. Alexander 

and E. F. Holsteeri, Burlington, Iowa. fT.S. Pat, 
824,167, June 2(), 1906. 

j Uj.aim is mad<5 for a mould-frame wbioh can be locked 
I ujKjii a siipfiort by means of co-operating jointed rods, 

' one joint of cadi of which jiasses through slots in the 
supyiort. whilst the other joints interlock across the top 
of the frame. 'Phe soap mould may also he provided 
with a steaining jacket, the inner walls of wnich are 
lierforated. — C. A. M. 

Derm AN Patent 

Fatty Compounds * Process for preparing easily emulsified, 

stable . (,lcH. /,ui Verwerthung der Bolegschon 

WHsserldslichen Mineralole und KohlcnwasseratofTe. 
Ger. Pat. 167,847, May 27, 1904. 

Animal and vegetable oils, fats, and waxes are converted 
into stable, readily eniulsifiod preparations, by treating 
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them, at a temperature between and 80" C., with the 
water-soluble mineral oils ])rodueed aceordinj? to Fr. 
I‘at 332,324 of im)3 (this J., liM)3, 1289).— T. F. B. 


XIIL—PIGMENTS, PAINTS; RESINS* 
VARNISHES; INDIA-RUBBER, &c. 

{Ctmtinued from poge 704 ) 

( /I . ) -1 >I G M F TS, P A1 N TS. 

Paints ; (h'usnsof tn thr United Oil, T*amt, 

and Drug H<'|> , July 9, 1900. [T R ] 

The Director of tlie (.'ensus lia.s aiinouineil tlic^ result 
of the tabulation of the statistics of paints foi (he ealendar 
year ending December .31, 1904. 'riic statistics show 
that there has been a substantial ineri‘aHe in this industry 
in the Umt^-J States, as eom}uired with the statistics of 
lOOtt, which oovcMcd the (iscal year ending May 31 

Coninarutive figures for 1905 and 1900 ari' shown in 


the following sum mar v : 






1905. 

1 

1900. 

Per 
et of 





: Ine 

Nuinber of estabUslimoiitB ' 

449 

419 

' 7^ 

'upital 

ilols 

55.7H3.269 

1 42,501,782 

(31 2 

Salaried olflelafi, elerku, 

ttc . ( 




Number 

1 

3,044 

2 512 

, 21-2 

SalaricH 

WaKc-eamer* ™ 

dots ; 

.3,(ir)4,'JM» 

3,077,318 

18-8 

Average aumln'r 

j 

9,7«1 

8,151 

20-0 

Wages 

dols ' 

5.0(13,177 

3,929.787 

28 -rt 

Mlarsllaiieoiw expcnnes 
Materials used i- — 

dols 

1 

0,055, 367 

3.430,001 

70-6 

Total cost 

LiineHtoue uud clHT- 

dols 

40.306,183 

1 33,799,380 

1 37-0 

Htoue 

tons 

13,520 

t 18.234 

, — 

Cost 

dole 

24.841 

50.368 

1 

Gums 

lb 1 

4,612,309 

• 

— 

t'ost 

dols 1 

024,403 

364.660 

, — 

Pig lead 

tons 

128,513 

99.052 

I — 

('oat 

dols. 1 

11,119,402 

, 8,58.5,688 

_ 

All other plgmcntat 

Ih j 

410.017,498 

* 

' — 

Cost 

dols 1 

1 0,295, 0.U 

8.758,499 

' 

Lime 

hush 

3,63H 

33.007 

' — 

(!o9t 

dols 

1,072 

6,098 

— 

Linseed oil 

galls 

16,031.795 

11,8.35,174 


Cost 

dols. 

6,222.169 

5,431,227 

' 

Grain alcohol 

galls 

6,613 

9.813 

1 — 

('ost 

dols 

15.971 

16,778 

^ 

Wood alcohol 

galls 

48.708 

32.488 

1 — 

Cost 

dols 

46.025 

26.806 

— 

Sulphuric acid 

Uost 

tons 
dols 1 

1.337 

28,062 

1,989 

1.1,915 

1 — 

All other materials ,. 
Products ; — 

dols ' 

17.928.647 

10,6f),'>.347 

1 — 

Total valuct 

dols 

07.277.910 

1 ri0,874,99.> 

' 32-2 

White lead 

Ih 

278,439,291 

110,102.316 


Value 

liols 

14.103.998 

4.211.181 


Oxide* of lead . . . 

i 

49,710.330 

60.759.623 


Value 

Lamp and otlier 

dols 

2,690.472 

2.550,340 

! 

nltti’ka 

Ih ‘ 

7.57.244 

1, 065.000 


Value 

dole 

49 809 

00,250 


Flue colours 

Ih 

7,780,330 

3,325,252 

— 

Value 

Iron oxides and other 

dols 

1,070,8.53 

730,790 

, — 

oartli colours , . 

IhH 

47,322.913 

1 33. 153,.890 

; 

Value 

dots 

32T.994 

' 31 K, 242 


Dry colours 

Ih 1 

100,588,131 

157,472,838 


Value 

dols 

3.812.710 

4,000,147 


Pulp colour sold moist Ih 

26,361,516 

20,000.935 

1 — 

Value 

dols. ; 

91.5,383 

801,631 

! — 

Paints in oil. In paste )b 

124.948.405 

1303,400,028 

' — 

Value, 

Paints already mixed 

dols , 

8,298,483 

1 17,40.5,822 

. — 

for use 

gulls 

21,822,766 

10,691,745 

— 

Value 

OH and turpentine var 

dols. 1 

20.084.024 

14,018,277 

~ 

nlsties 

galls. 

2,230,024 

! 1,373,603 

— , 

Value 

dols 

1,701,151 

1,236,861 

' — 

Alcohol varnishes 

galls. ' 

86,076 

40,309 

— , 

Value 

dols ' 

134.221 

1 71,707 

1 __ 

J*jwxylin varnishes . 

gulls ' 

3,892 

: 10,291 


V atu«* 

Liquid driers, japans. 

dols 

4,003 

i 10,225 

1 

- 

and lacquers . , . 

dols 1 

499,411 

303.495 

_ 

AU otlier products . 

dols 1 

13,079,332 

4,4)8,121 


. . - 







• Quantity not reivorted In 1900. 

t Hoported in 1000 oh dry colour*, and inoludu* dry wlilte lead, 
clnc white, and all other viigmentM. 

t Exoluaive of paint products, valued In 1905 at »9U8,920, 
nade In vstabUahmeats engaged primarily in the manufacture of 
jther products. 


English Patjcntb. 

Antimony and arsenic colours ; Manufacture of . 

L. Brunet, Brioiide. France. Eng. Pat. 10,490, Aug. 
14. 1905 Under Int. Conv., April 15, 1905. 

The process claimed consists in treating the sulphanti- 
inonates or sulpharscnates of alkalis or alkaline-earths 
dissolved in suitahle solvents with the gas evolved when 
any suitable sulphide producing sulphurous gas is roasted, 
until the solution becomes ncid. The advantages are 
.stated to be ehespness and itvoidanre of the inconvenient 
yield of hydrogen sulphide in the ordinary process. More- 
over the re-sidiie, mstoad of being valueless, is a solution 
of alkali thiosulphate, which can he used in the manu- 
facture of vmniiilion of antimony- — G- A. M. 

Lithnjmnc ; Rendering more stable against light. 

J Ephraim. Berlin. Eng. Pat 7819. March 31, 1900. 
lender Int. Conv., April 1. 1905. 

The lithopone is treated with a nou-acid salt capable of 
])recipitatmg zinc from solutions of its salts. Sodium 
and potassium .salts are ])articuliirly suitable for the 
purpose, and special claim is made for the addition of 
' alkali ])hosphat.cs. The salts may either be added, .sa\, 

! m the proportion of I to 3 per cent, to the lithopone, 

I and the mixture used as a pigment, or they may he 
incorporated m the form of s solution, and the solvent 
i evaporated, or they niav be allow^ed to aid> tor a oertaiu 
j tune, and then separated bv lixiviation with water. ^ 

! ‘ — C. A. M. 

[ Colour bases ; Products soluble in water, fats, and oils 
j from the salts which higher fatty acids and acids of the 

[ oh to senes form with organic Farbw. vmrrn. 

i Meister, Liiciu.s, und Bnmmg. Docelist a/Mnin, Ger- 
1 many. Eng. Put. KM^Tb, April 30, 190(). Under Int, 
j (^>nv.. May 19, 1905 

j Tiik salts of the highm fatty acids and acids of the oleic 
I senes with organic dyestuff hasi's are used for colouring 
1 fats and oils They are iiisolulile in water Tlie present 
I process is for the fireparation of colours soluble in water 
as well as in fats and oils by iniMug the above salts wuth 
' an HcpieouR solution of an alkali salt of a ben/.ylauiline- 
Hiiljihouic acid or homologue tbereol. -H L. 

(it.)— RESINS, VARNfSllES. 

Uniteo States Patent 

Turpentine still. D. M. Ross and F. T. Edwards, FleOdicr, 
Gh U.S. Pat. 821,887, May 29, I90(i 
3'hk plant described consists of two kilns or stills, the 
1 outlet pipe of each leading into a common cylindrical 
' drum, where the hulk of the ereosole and tarry matters 
are separated from the volatile ])rodu(dH. This drum is 
provided with an e.xtcrnal water spray and an internal 
I .sup]»ly of w'atei for washing the vapours. The latter 
then pass through a pipt' into a }>uriller containing a 
baffle-^ilate, and from this puiifier into a worm condenser, 
i '.riie outlet of the condenser is fitted W'ith a Irn]), und any 
I iineondensed gases are eondiieted back to the kilns, wliere 
' they are consumed. Opening'^ are provided at the bottoms 
' of the various jiarts of the plant for the removal of tlie 
eondensed matteis — \V. P. S. 

I French Patent. 

Tubes ; J^rocess foi producing a protecting layer [varnish] 

on the interior surface of . Deutsch-t testerreichische 

Mannesmannroliren-Werkc. Fr. Pat. 3(i2,8Ht>, .Tari, 31, 
I90(i. 

The interior surface of the tube is co\eri*d with a thm 
; coat of siieeial varnish, about 0-1 iiiin. tliick. 3’he 
I varnish is prejiared by dissolving gum dammar in oil of 
turpentine, and adding 75 per cent, of linseed oil ; the 
I mixture is heateil for some time to above lOtF C., and 

I then cooled, wdien it forms a varnish which is liquid at 

j the ordinary temperature. The interior surface of the 
tube IS e.oated with this mixture, and the coat at once 
dried by pHs,sing a current of air, heated to at least 140“ C., 

through the tube. The drying takes from two to four 

hours, and owing to the sj[>eed of this drying, the layer 
of varnish has no time to run. but forms an even, thin, 
hard, adherent layer which is extremely resistant, and 
which does not mVlt Iwlow 260® D— W. N. C. 



Auff. 15 , 1900.] 
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(U.)™ INDIA-RUBBER. &o. 

Rubber ; Kxamiimtion of 8ome raw from East 

Africa. W. Hchollinanii, Der. Pflanzer, 1900, 2, 1 — 0. 
Chein. Osntr., 1900, 1. 1911—1912. 

In judging the value of raw rubber, the chief points are 
determinations of (he loss on wa.shing — tliat is, the pro- 
portion of suhstanees which arc removed by the ordinary 
teohnical washing process— and the ratio of juire caoutchouc | 
to subataiifcs other than caoutchom!. especially ream, | 
in the washed product. Tn six samplcH of rubber from | 
East Africa the loss on washutg varied between 20 and I 
40 per ('cnt., and the pi'rcM'utage of ])ure caoutchouc ■ 
between 47'.'12 and (io-OO jicr <‘ent. 'Phe ratio of pure i 
caoutchouc to resm ranged from OH-So • 0-05 to 87*95 : 1 2*05. : 
These sampler of raw tubl»er wore of good quabty, in so : 
far that they wi‘ie <-apabh* of yielding t(*chnically useful 
rubber, but their conirnercial value wais dimmmhed by , 
their content of substancics o(h(‘r than caoutchouc and | 
resin The view is put forward that i( would be advan- j 
tageous to subject raw rubbers to metdianical purification , 
before exporting them. — A S. 

iJaoutchouc ; Thconj of the vu team nut tun of , the j 

bght of Harr 118 ' fonnula for caoutchouc. H. Ditmai. | 
tiummi-Zeit , 190(1, 20, 102(1 — 1028. , 

author rta'a]titulateM thi' mam facts regarding the ' 
Audcanisation of caoutchouc elucidated by W'elicr (this .1., ' 
Itloy, 712) and otlu'rs, and .shows how they can be made to . 
agrei* with (he dinietlivl-octadiene formula of Harries ; 
<lhis J.. 190;). 449). -W‘. A ('. i 


Grants or leases of waste land not exceeding 1200 acres 
in area for the purpose of planting rubber trees may be 
made by the Deputy Commissioner, with the previous 
sanetion of the (Commissioner, m any district of the 
Tenasserim Division, and m any other district specially 
notified by the Local Government. When the area 
which it IB proposed to grant or lease, exceeds 12(X) acres, 
the a]>phcation shall, with the recommendations of the 
Deputy (’omnnssioncr and Commissioner, be submitted 
to the Financial ( ainimissionor for his ord<'r.s. 

Umtki) States Patents. 

Gum [rubhvr^ ; ProCFus of obtaiuxng from vegetable 

matter F. Hcbcr, New York. U.S, Pat. 824,110, 
June* 2(1, 190:1 

'PuK ilisintcgratcd wood or other material is heated in a 
siiitiiblc vessel at ordinary or increased yires.sure with a 
solution of soap, with or without the addition of suitahle 
.solvents, such as benzol, ro.siii od, ttc., until the gum [e,g. 
caoutcjuiuc, gutt.'i-jicrcha, or chicle) jh dissolved or 
c*inulsiticd Other coiistit ucnls cun then be separated, 
and tiu' gum juecipitated. — C A. M. 

Rubber waste : Proctss for reelainnug vulcanised . 

A. Kiltel, Vienna. C.S. Pat. 825,000, duly 3, 1900. 

See Fi. Pat. 344,734 of 1904 ; this J., 1904, 1220.— T. F. B. 


Jndxa ruhinr . \‘ u/catnsatton of in presence of resin. 

K Ditiuar GummoZeit., 1900, 20, 999— 1000. 

Para niblicr containing 3-28 jicr cent, of re.sm was 
mixed w'ith 10 pci cent, of Hul])hur and riHing proportions 
■of icsin which liad been <‘Mnictcd from tine black Upper 
Congo, and vuh'nmw'd for 4.) minutc.s at 145^ V. under 
4 — 5 atmos])hercs pn'ssurc. With incrcii.sing proportions 
of resin, the lucakiiig strains of the vuh'uni.sed sjiccimens 
decreased very dccidcdlv. 'Phe elongations increased 
slightly, but not in ))ro])orti()n to the elasticity of the 
Hpecirnens, since these showed a (cnclcney to become soft, 
^)specially with 18 ]ier cent, and ujiwards of added ream. 
It IS ])roved e.\])eninentally that the higher the resm- 
<'on(eiit, the greater the proiicness to atmospheric 
oxidation. — W. A. C. 

Ruhbei production in Assam and Jiurma, Bd. of Trade 
J.. duly 2(i. 19()(). fT.R 1 

3’he following stat.i'ment, showing the (piaiitity of rubber 
extracted by the Forest Department from ])lantation8 
of Ficvs Klastica in Ahsuiii and of Uevea lirazihensxs m 
Burma and the average prices obtained, is taken from the 
India Trade dounud ” . - 


I 



Assn 111 1 

lUiriiia n'eiiusserini). 

Year 

Quaiititv 

lb. 

, .\vi'ranc 
jincc per 
lb 

(Juaiitity Average 

1 lb. price per 

II) 

190.MM . . - 

9,'IS7 

H (1 

H 8 

H U 

1 HOI 4 9 ■ 

1904-05 ; 

12.1108 

1 ;{ 7 

1,450 .5 8* 

19O.5-O0 1 

J4.010 

4 0 

' Not stated 
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I Glue ; Peterminahon of the gelatin isatiou temperature and 
j sperific gravitij of difjerent solutions of , K. 

Wcnkilbleeh Z angew. (3)em , UMMi, 19, 1290 — 1202. 
j 'J’llE best method ol determining the melting point of a 
solution of glue ought to he that of stirnug a large quantity 
I of the jelly with tlie liqiiul part until it was liquefied, 
and noting the point at which a sudden rise of temperature 
' occurred, but e\ [imiments with 10 jier (ont. aolutions 
I sliowed that the method was not practicable, the tempora- 
; ture nsiiig before the end of the solid stage. On the other 
1 hand, seiviceahle lesulls are ohtninod by determining 
j the temperature of gejal inisation. For thi.s purpose 
j the weighed (jimntitv of glue i.s allowed to soak overnight 
1 in cold water, and then ilis, solved in water at 40" to 50" (A, 

I and the solution made up 1t> 500 e.e. at 40' C. It ia 
{ advisable to use a liirgi’! quantity of solution for the 
I determination (about 4()0 e c ), and the bulb of the 
I thermometer sliould he aliout iii the middle of the fiask, 
j wdiieh should he cooled with c.ontmiial shaking and 
I stirring. Gelaliiiisation occurs quite* suddenly, but m the 
1 ease, of dilute Holutioii.s, f.g., 2 per cent., care is iiooessary 
j in observing tlie end-jiomt, sim-e smh solutioriB may 
easily be cooled beluv^^ the gi'latinisation temjierature. In 
! the author's experiments the determiiiatioiiB of the 
I sjieeitic gravuty of thi; Holulions w'ere made with a 
j hydrometer, and continued by weighing. 'Pho following 
comparative results were obtained with diflereiit Bamples 
I of glue and wuth Merck's animal gliitin .* — 





Hpcellle gravity at 




8i>lut'.ou of «lue. Ac. 

Gnus 






GelatinlHaiion 

Sp. yr. at 


per litre 





temperature. 

gelatiuiAatluu 



r>o ' c 

40" C. 

.30' C. 

25* C 

'C 

temperuture. 

'(leladii 

too ( 

i-o:ti 

1-0‘UJ 

1*0 to 

1*041 

24*5 

1 041 

Cologne 1 

.. 1 

1*(I29 

l*.»;i4 

1*037 

! I'Olll) 

17*;} 

1*041 

ColoKne 11 

' 

i-o:to 

1*034 

l-ot,s 

1 1-040 

10--2 

1*042 

MuUiousi* 


1-0-J7 

)-O40 

1-044 

1*045 

13*2 

1*04H 

IluBslun 


i'05:t 

1057 

i*onj 

j 1*002 

11-.5 

1*000 

Gelatin 

80 : 

toil 

1 1*014 

' 1*01 rt 

1 

' 1*018 

20*0 

1*019 

JolnerA’ glue 

' 

J-OJl 

' 1*013 

1 1*010 

1'0J7 

11*0 

1*020 

Cologne 1 

*' i 

10 10 

( 1*013 

: 1*015 

1*017 

11*0 

1*020 

ColOKiie 11 

1 

1011 

1*013 

J-OIH 

■ 1*017 

8*7 

1*021 

Mulhoune 


— 

— 

1*020 

1*0*20 

7*0 

1*023 

lliiMlan 

1 ,, 1 

1*023 

1 *026 

1*027 

1*027 

4*0 

1*030 

Glutin 

! 80 

1*011 

' 1*014 

1*01« 

1*017 ' 

8*0 

1*022 



; 40 i 

1*003 

j 1*008 

1*008 

i 1*009 1 

3*0 

1*012 
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Old solutions of gelatin kept In a cool room for several 
days (20 to 37) showed a marked decrease in the gelatinisa- 
tion temperature without any pronounced change in the 
specific gravity. Partial purifioation of glue from soluble 
salts by extraction with cold water caus^ a considerable 
rise in the gelatiniaation temperature, the effect of distilled 
water being much greater than that of tap water. As to 
the amount of colloid dissolved by the cold water, much 
more gelatin was taken up than in the case of joiners’ 
glue, whilst remarkably little of the Russian glue passed 
mto solution, this being attributed to the large amount 
of filling material. Large quantities of chemically 
indifferent substances, such as glycerol and cane sugar, 
can be present without interftnng greatly with the 
gelatinisation temperature. The difference between the 
gelatinisation temperatures of solutions of o<(ual strength 
of a glue and a good gelatin becomes greater on dilution 
in the case of impure glues, whilst with purer samples 
it remains approximately constant. The average 
differences observed were 7*5° C. for a good glue, 12*5‘’ C. 
for Mulhouae glue, and 15*^ C. for Russian I. glue. 

~C. A. M. 

Oelaiin ; Action of alums and aluminium sails on . 

A. and L. Lumi6rc. Brit. J. Phot., 1906, 68. 673 — 674. 

Bxsinxs aluminium sulphate and potassium and 
ammonium alums, it is found that alumina, and aluminium 
chloride, bromide, and nitrate all have a similar action in 
raising the solidifying point of a solution of gelatin. 
The alkali aluminates have no effect on the solidifying 
points. For the other compounds above mentioned, an 
increase in their amount raises the solidifying point of 
the gelatin solution, until a maximum is reached, cor- 
responding in all cases, for a given strength of gelatin 
aolutioD, to a definite weight of alumina ; thus, 0*04 grm. 
of alumina or 1*0 gnus, of aluminium chloride produces 
the maximum effect on 100 grins, of a 7*6 per cent, gelatin 
solution. The treatment of gelatin with solutions of 
aluminium salts appears to result, at first, in the absorption 
of the salt as such, the subseejuent washing with water 
dissociating the salt into the acid and alumina, the latter 
remaining combined with the gelatin. The quantity of 
Alumina combined with the gelatin increases with the 
weight of salt employed, until 3*6 per cent, of alumina is 
combined ; beyond that point there is no increase.— T.F.B. 


English Patents. 

Lsalher ; Process for producing artificial . H. Karle, 

Seckenheim, German v. Eng. Pat. 26,617, Dec. lu’ 
1906. " 

Sst Addition of Nov. 17, 1905, to Fr. Pat. 342,622 of 
1904 ; this J., 1906, 488.— T. F. B. 


Calmtl threads : Process of sterilising . H. Schmidt, 

Mannheim, Germany. Eng. Pat. 7826, March 31. lOOc! 
Under Int. Conv., April 4, 1906. 

The threads are immersed in an aqueous solution con- 
taining I per cent, each of iodine and potassium iotlide, 
and from 0-4 to 0-5 per cent, of 40 per cent, formaldehyde 
solution, 1 per cent, of glycerol being also added, if desired. 
After being in this solution for eight days, the threads are 
ready for immediate use, or they may be dried, and kept 
in suitable atorilisod envelopes.*— W. P. S. 

Casein oompowmfs ; Manufacture of films or sheets 

from . F. Thomas, Cologne, Germany. Ena. pat. 

18,328, Sept. 11, 1906. * ^ 

FtLM0 or sheets prepared from solutions of casein in 
alkali are not impermeable to moisture ; those prepared 
from solutions in dilute acid, however, are free from this 
defect. 100 grms. of casein may he dissolved by heating 
in * litre of water containing 8 grms. of 26 per cent. 

of 40 per cent, formaldehyde 
eol^n and a small quanM^ of glycerin are added. 
4 ^ the solution uf poured on glase pikt^ to dry,— T. F. B, 


Fbbnok pAtairti. 

Tannin extracts ; Process for the d^coioHsaUon of — . 
8oo. Badische Anilin und Soda Fabrik. SV. Pat. 
862,780, Jan. 27, 1906. Under Int, Conv., Jan. 6, 1906. 
The extracts are decolorised by treatment with a 
formaldehyde-sulphoxylate, either pure, or mixed with a 
formaldehyde-bisulphite. For example, 1 litre of chestnut 
extract of 4® B. is treated with about 6 grms. of Rongalite 
C. (sodium-formaldehyde ^Iphoxylate of about ^ per 
cent, strength), and evaporated to dryness in a vacuum. 

—A. S. 

Hides and skins ; Process and apparatus for tanning 

and depilating . C. J. Glasel. Fr. Pat. 362,663, 

Jan. 24, 1906. 

The skins are treated with the tanning or depilating 
substance, meanwhile being alternately stretched and 
slackened, so as to expel spent material from the pores, 
and cause a fresh quantity to be taken up. The machine 
claimed for this purpose has a tank, preferably rotating, 
provided with means for causing the tanning or depilating 
substance to circulate, together with internal supports 
to which the skins can be attached, and means for making 
the skins become tight or slack intermittently. — C. A. mI 

XV.— MANURES, &c. 

{Continued from page 706.) 

Nitrogen-assimilating bacteria; Researches on ana^r(Aicr 

. E. Hasclhoff and G. Brodeinann. Landw. 

Jahrb., 1906, 86 , 381 ; Chem.-Zeit., 1906, 80 , Rep., 
223. 

AnaMrobic nitrogen-assimilating bacteria {Clostridia) are 
abundantly met with in soil and on the leaves of forest 
trees. The amount of nitrogen assimili^ted from the 
atmosphere by these organisms is approximately equal 
to that found by Wingogradsky in the case of Clostridium 
Pasteurianum, being 2-74 mgfnis. per grm. of dextrose 
or mannitol, as compared with a ma.\imum of 3 mgrms^ 
found by that author. — C. S. 

XVI.-SUGAR, STARCH, GUM. 

{Continued from jxige 707.) 

Rhamnose ; Alkylation of , T. Purdie and C. R, 

Young. Chem. Soo. Proc., 1906, 22, 201. 

By complete methylation with silver oxide and methyl 
iodide, acetone- and methyl-rhainnosides yield respec- 
tively dimethylacetone-rhamnoside and trimethylmetfiyl- 
rhamnosidc, and by hydrolysing these compounds, di- 
and • tri-methylrhamnose respectively are obtained- 
Tho rhamnose derivatives described are liquids, but all 
of them excepting dimethyl - rhamnose being volatile 
without decomposition, it was possible to isolate them bjr 
fractional distillation under reduced pressure. 

Dimethyl- and trimethyl -rhamnose give crystalline^ 
phenylhydrazonea, and display the ordinary properties- 
of reducing sugars. Trimothyf-rhamnose is re-converted 
into trimethylmethyl-rhamnosido by condensation with 
methyl alcohol, and also by the silver oxide method of 
alkylation ; the former process gives mainly the a-form 
of the aldoside, the latter a mixture composed largely of 
the ff-form. The presence of the j3-iaomerido was recog- 
nised not only by its rotatory power, but also by the 
rapidity of its hydrolysis. The rotatory powers of the 
substances described fall into line w'ith those of dextrose* 
and its corresponding derivatives. 

l-Arabinose ; Alkylation of — — . T. Purdie and R. E.. 

Rose. Chera. Soc. Proc., 1906, 22, 201— '202, 

By methylating Fischer’s a-methylarabinoside witlk 
silver oxide and methyl iodide, trlm^hyl-Q-mdhi^ra-- 
hinoside is obtained in large, well-formed crystals (m. pt., 
43 «-,- 460 ), and by hydrolysing this witii dilute hydrooht^o 
fofA, tr%j^ylarab%nose u produced. This substanqs iO a 
liquid (b. pt.. 148®— 162® U at 19 mmJ. but otherwise it. 




«xhlbiti th« usuil propeitiet of * roduoing togar. It oan 
be methylated by oondeneatioii with methyl alcohol, and 
aleo by treatment with methyl iodide and ailver oxide, 
the product in both oaeea being a mixture of the ieomeiio 
trimethylmethylarabinosides. The oondeneation prooese 
3delde the orystalline a-isomeride in large proportion, the 
ailver oxide process mainly the /J-isomeride. The latter 
eubstanoe is apparently a liquid, and it could not be 
isolated, but its presence in the mixture was recognised 
by its undergoing hydrolysis more ranidly than the 
Isomeric a-form. In propartng Fischers a-methylara- 
binoside, a small qiiaiitity of the (i-welkylarabiHogide 
was obtained in crystalline prisms molting at 115® — 
117® C. With respect to rotatory jrowor.the isomeric methyl- 
.arabinosides and trimethvlmethylarabinoaides show 
relations similar to those of the corresponding derivatives 
■of dextrose. 

Starch ; Behaviour of on hydrolysis with modercUdy 

strong sulphuric acid. B. Tollens. Z. Vcr. deutsoh. 
Zuckerind., 1906, 604—669. 

Some mosses, such as reindeer moss, require to be heated 
for 10 — 12 hours with 6 — 7 per cent, stilphurio acid in 
order to ensure their complete hydrolysis. Others, such 
as Iceland moss, are readily hydrolysed wlion heated 
for 5 — 6 hours with 5 — 6 per cent, sulphuric acid. 
The former mosses on hydrolysis yield considerable 
uantities of d-mannose and d-galactose, besides a little 
extrose. The latter mosses, on the other hand, furnish 
dextrose chiefly, and only small quantities of the other 
sugars. The author has investigated the question whether 
"the mannose and galactose produced in the former case 
are actually hydrolytic decomposition products, or 
whether they are produced from originally formed 
'dextrose by the prolonged hydrolysis with strong acid. 
'320 grms. of potato starch were made into a paste with 
some water, and the whole poured into a mixture of 
2000 grms. of water and 160 grms. of pure, concentrated 
sulphuric aoia. The mixture {containing 6—7 per cent. 

• of sulphuric acid) was liquefied in a disii on the water* 
bath, and then heated in a boiling water-bath for 10 hours. 
The hydrolysed solution was found to contain a large 
quantity of dextrose and some by-products, chiefly of an 
amorphous nature, but no galactose, and at the most 
only traces of mannose. From these results the author 
concludes that the mannose and galactose, obtained by 
the hydrolysis of reindeer moss, originate, not from 
the conversion of dextrose during hydrolysis, but from the 
hydrolysis of the hemicellulojies, ».e., raannan and galaotan, 

• contained in the moss. — L. E. 

United States Patent. 

Sugars ; Process of converting cellulose of wood into 

fermentable . A. Classen, Aachen, Germany, 

Assignor to Classen-Lignurn Co., New Jersey. U.S. 
Pat. 825,808, July 10, 1 W6. 

See Ger. Pat. 101,044 of 1004 ; this J., 1905, 1078.— T.F.B. 
French Patents. 

. Sugar juice ; [Eleclrolytie] MeBunl of darifying . 

R. J. Thomas and W. F. S. Howe. Addition, dated 
Jan. 5, 1906, to Fr. Pat. 353.508, April 20, 1906 (this 
J., 1906, 1024). 

' The sugar juice is heated in a suitable vat or reservoir 
to near its boiling point, and is submitted to electrolysis, 
which produces rapid and almost complete olarifloation. 

-T. H. P. 

Liquids which are not easily fUtered, suck as milk of lime, 
and diffusion juice [from bed sugar factories]; Apparatus 
hr purifying . H. Korin. Fr. Pat. 362^640, 
Jan. 23, 1906. VII., page 750. 

Diffusion process [for beetroot sugar uxtrks]. L. E. 
Boasseau, A. Guidet, and J. H. Sahut. Fr. Pat, 362,857, 
Jan. 80, 1900. 

Baca diffuser of a battery is proTided with two plPM, 

• ohe entering at the top ox the apparatus and the other 

the bpttoxn- former is in oomieotion with an 
abd uthtta the peesmxre been rednoed 




to about 300 mm., steam is admitted through the htwsit 
pipe until the desired temperature in the 6mm hai hesn 
atUined. Taps fitted on both pipes are timn tamed 
off, and the diffusion allowed to prooeed as usual,— W. E 

XVIL-BREWING, WDCES, SHRm* Ssc. 

{Continued from page 710. 

Pedioeoccus viscosus, the cause of mucilage formation tu 
“ Weissbier,** F. Schdnfeld. Jahrb. V«r. Versuohs- u. 
Lehranstalt f. Brau., Berlin, 1905, 8, 90 ; Z. ges. Brauw., 
1906, 29, 427—428. 

Pedioeoccus viscosus causes mucilage formation most 
abundantly in wort which has not been heated above 
75® C., to a less extent in boiled wort, and least in a boiled, 
hopped wort. Mucilage is formed more readily in wort 
from grain poor in albumin than in wort from grain rich 
in albumin ; the reverse is the case with beer. A 10 per 
cent solution of cane sugar containing 0*1 — 0*6 per cent, 
of asparagine or peptone, is rendered mucilaginous by the 
organism. A 50 per cent, sugar solution treated with 
0*5 per cent, of peptone and with potassium or magnesium 
suljmate, forms mucilage with the Pedioeoccus, The 
degree of mucilage formation decreases with increasing 
sugar concentration. No relation exists between the 
development of the organism end the amount of mucilage 
produced. Cano sugar solution containing no nitro- 
genous organic matter does not become mucilaginous. 
The organism forms a mucilaginous deposit in ammbniacal 
sugar-yeast water ; a similar deposit is obtained in 
solutions of dextrose, laavulose, invert sugar, maltose), 
lactose, dextrin, and potato and wheat starches (with 
addition of yeast water). The organism acts on pasteurised 
and on bottom-fermentation beer in the same "Vtsy, 
Completely fermented beer is very resistant to the 
PeAtoroceus ; mucilage is formed at once, however, if 
the beer is subjected to an after-fermentation by addition 
of sugar. Muoilap is generally produced most abundantly 
if much sugar and living yeast cells are present. Heating 
for one hour at 44® C. decomposes the mucilage, and 
kills the Pedioeoccus ; in the first stage of nowth, 
however, the organism is not killed by heating for two 
hours at 44® C., nor does it lose its power of fotming 
mucilage. The organism lives for a very long time in 
beer. Development of the organism and mucilage 
formation are considerably retarded by vigorous atrati^ 
of the culture medium. The PedioctKCUS is inoapable of 
causing fermentation with evolution of gas. 

The formation of mucilage is probably due : — (a) to 
reversion of sugar, (6) to decomposition of albumin. 
Both processes, however, go on simultaneously, the 
production of mucilage being chiefly duo to the former. 

— L. £, 

Cider yeasts ; Contribution to the knowledge of — — . 

A. Osterwalder. Wochensch. f. Brau., 1906, XS, 376, 
The author has investigated a large number of yeasts 
isolated from cider »nd perry. Eanier work had abown 
that grape wine yeasts for the most part belong to the 
S. dl%psoideus group, whilst cider yeasts in the majority 
of oases are S. pastorianus varieties. Of twelve eider 
yeast cultures, two only were 8. dlipsoideus yeasts, Ibe 
remainder being 8. pastorianus yeasts. In the sediment 
the elliptic cell-forms of the pastorianus yeasts exceeded 
the cylindrical cell-forms in number ; the latter disappewred 
entirely or nearly so, on cultivation in Sicilian graM |ttloe, 
A few of the yeasts formed spores on gypsum bloeks in 
15 hours ; in tlie case of a few varieties, spores were formed 
in four days from 70—80 per cent, of the oelis; some 
1 varieties did not sporulate.— L. E. 

Vinasse ; Treatment of at the Saab smtii 

J. Ginsberg. Oesterr. Brexixi.«Zeit., I9(>6, 187 j % 
Spiritusind., 1906, 29, 265. 

From 120 to 140 metric tons of moUeees ere treated ditty, 
and yield about 2300 hi. of residue, which is oaxmeotrat^ 
carbonised, and worked up into potash saltB,^ Hw 
neutralised residue is passed through three 
one with a heiting surface of 180 eq. At., he4te4 % sisaw 
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nrhiUt other two are sBUiUer, and are raised by waste 
heat to a temperature of 80®— 60® C. and 60® — 70® C. 
respeotirely* the evaporation being effected in a partial 
vacuum. ()n leaving these, the residue is concentrated 
from 20® — 22® B. to 40® B. strength, and is next carbonised 
in two ovens, without any^ added fuel, the heat liberated 
being utilised for steam raising. From the ovens the mass 
is discharged into a shaft, where it is left to smoulder 
awhile in small trucks, which are emptied on to n floor 
where the h«apcd-up mass burns away to ash. The latter 
contains 0‘5 — 5*4 per cent, of water, rtO — fiH per rent, of 
potassium carbonate, 10 — 12 jKjr cent, of sodium rarhonate, 
8 — 10 per cent, of potassium sulphate, 0*3 — 0*4 per cent, 
of sodium sulphate, 6 — 7 per cent, of potassium chloride, 
0*4— 0*6 per cent, of potassium phosphate, 10 — 11 per 
cent, of insoluble matter, and 1*0 — l-S per cent, of organic 
eubstanoes. It is reduced to powder in ball-mills, and 
then lixiviated with hot dilute lyo. The resulting 
solution is concentrated to 40° — 47° B. strength in a 
vacuum pan, the potassium sulphate crystallising out in 
the warm, and the potassium chloride on cooling the 
mother liquor to 25° — 30° C. The residual liquor is further 
conoentrated to 60° — 63° B., and throws down a double 
carbonate of sodium and iiotaasium, from which the 
mtassium salt is dissolved by treatment with soda lye. 
On further cooling, the mother liquor deposits m succession 
impure potassium chloride and another crop of the double 
salt, which latter is treated as before ; and on re)r»eated 
oonoeiitration and cooling, furnishes a 96 jicr cent, potash. 

-r. «. 


Qerman Customs Union ; Trade in the in 1906. 

Z. Spiritusind., 1006, 29, 257. 



Imports. 

Exports, 


IGU icilos. 

1000 Mk 

100 kilos. 

1000 Mk. 

Bextrin 

2,886 

117 

04,207 

8,003 

Potato starch .. 

0,076 

264 

144,460 

8,618 

Bice starch .... 
Starch sugar 

286 

10 

66,840 

2,886 

(syrup) 
Bo. do. 

814 

26 

10,482 

818 

(orysUllised) 

146 

4 

2,891 

80 

Beer 

766,848 

0,107 

1,812.766 

26,618 

Baw spirit .... 
Spirits (cognac, 

86,684 

2,108 

60,626 

2,018 

do.) in casks 
Brandy in bottle 
Yeaat, other than 

48,874 

6,644 

26,606 

8,033 

2,804 

688 

107,764 

6,168 

• wine yeaat . , 
Vinegar and 

777 

61 

14,284 

884 

acetic acid .. 
Wine and must, 

2,786 

70 

28,627 

1,084 

in cask 

817,447 

48,7.81 

168,031 

11.761 

Wlna for blending 

188,808 

8,421 

nil. 

— 

Wine IcKT cognac 
BuarkUng wines 
Aieoholic or 
ethereal es- 

14,079 

441 

nil. 

— 

28,687 

6,282 

1 

26,605 

3,429 

•enecs 

1,791 

I 687 

2,471 

777 

Wood spirit . . . 

47,760 

2,866 

20,828 

1,624 

Malt 

1,047,086 

24,686 

164,086 

4,100 


The unit prices (per 100 kilos.) of imported potato and 
tio0 starch and crystallised starch sugar; also those of the 
last named, potato starch, and vinegar, for export, were 
astimated on the same basis as in 1004. On the other 
band, a reduction in price occurred in dextrin, starch, 
spii4t«* aoatic acid, wines, and wood spirit for importation ; 
and in spirits, yeast, vinegar, and wood spirit for export. 
In all ewers an increase is recorded.-— C.B. 


BpirU trade ; Bussian export . Wesohtsch. Finanaow. 

Z. Spiritusind., 1906, 29, 265. 

Tsb exports of 40 per cent, spirit increased from 1,647,000 
wadro (of 12*3 litres) in 1902 to 2,808,000 wedro in 1908, 
tfa«M f^piras being 2*1 and 8 per cent, respectively of the 
duotlon of spirit in the country. The largest 
n of the exporte, nam^y, 1,674,000 wedro, went to 
; the trade edth that being an inoreasiitg 

ii shovring a medlh of wedw for the year, 

eond larg^ xbreign oontniner hi Germany, which 


took 142,000 wedro, against 91,000 the previous year. 
Port Arthur received 611,000 wedro and Dalny 20,000 
wedro. On the other hand, the ooxmumption by Greece 
declined from 12,000 to 2,000 wedro. 

Exports of rectified spirit are increasing in proportion 
to raw spirit, the peroehtage of the former having grown 
from 22 per cent, of the total in 1894 to 96 per cent, in 
the year under report. The chief exporting centres are the 
provinces of Wolhynia, Kiew, and Kurek, the first and 
fast of these, together with Estland, exporting rectified 
spirit exclusively, whereas Minsk, Warsaw, and Piotskow 
export only raw spirit. In addition to the general bounty 
of 6*6 per cent, on exported spirit, an additional premium 
of 1*6 per cent, is given in the case of rectified spirit. — C. 8. 


Olyeerol in wine ; New melfunls for th^ delerminaiion 
of . C. Billon. XXIII., page 779. 

Alcohol ; Denatured in CancLda. Oil, Paint, and 

Drug Rep., July 9, 1906. [T.R.] 

Fob over ten years Canada has had in force legislation 
whereby grain alcohol, denatured and known as 
methylated spirits, can be had for use in the arts free, 
from revenue spirit tax at a price which bears a small 
profit to the department for supervision, over the cost 
of the grain spirit and the denaturants. So well has 
this arrangement worked that the agents of foreign 
countries, and particularly of the United States, have 
visited Ottawa, and based their methods of denaturing 
and control of the privileges upon the manner in which 
the Canadian government handles and controls their 
methylated or denaturing department. 

Some years ago the government allowed denatured 
aloohol to be supplied by a concern which was allowed to 
buy grain aloohol “ in bond free,” mix it with 10 per cent, 
of wood alcohol, and sell it to the public, until it was 
discovered that an enormous amount of revenue was. 
being lost to the government through the abuse of the 
mixing privilege, since the grain alcohol was being takeik 
secretly and converted into whiskey and high wines 
instead of methylated spirits as intended. 

After due consideration the government decided to 
assume complete control under its inland revenue depart- 
ment of the entire denaturing business, buying the grain 
aloohol and the denaturants, and adding only to the cost 
I of each a profit to cover the expense of supervision and 
inspection. 

I^nufacturers who give a bond to the government 
that this methylated spirit shall not he purchased for 
re-sale, but will he destroyed in their own productions, 
are granted a purer spirit at a much lower iirioe than the 
ordinary person buying for use other than manufacturing. 
Also soapmakers and perfumers who use very largo 
quantities can, by havinj^ the methylated spirits stor^ 
in bond, and destroyed in their productions under the 
supervision of an officer, whose time they pay for, secure 
a still lower price and purer spirit from the deiiartmont. 

Alcohol : Industrial , in Australia, Pharm. J., 

July 7, 1900. [T.R.] 

The first report of the Commonwealth Tariff Commission, 
appointed by the Federal Parliament last year, has just 
been issued. The recommendations are prefaced by a 
summary of the nature and methods of producing 
industrial aloohol. in view of the bounty paid in Germany 
on exported methylated spirit, amounting to about Od. 
per liquid gallon, the Commission docs not recommend 
the free import of this article into the Commonwealth. 
It was thought that a duty sufficient to counteract the 
German export bounty would be sufficient to protect local 
distiUeries. A recommendation was therefore made that, 
in lieu of the present import duty of Is. per gallon, there 
be imposed a duW of fid. per gallon on methylated spirit 
of not less than wi per cent over proof, methylated in a 
manner satisfactory to a Commonwealth analyst. 
reoommoodations issued by the Commission are «s 

tnat spirit of not lew than 66 mr cent pm mpof 
i^ttoed wiSbin the Qommoowpia^ whm 
m bond be free ; and that methylated spirit of less thim^ 



m^^ylio iKlookol iiid *11 approred 
mathylating or dnctaturuif agenta ahali be free for um in 
bond or onibe proznisei of licensed metbylatow, subject to 
•000 vegulatioDB an may be prescribed. 

That a registration fee of la, per gallon be payable upon 
ell locally manufactured methylated spirit, such fee to 
be paid By means of adhesive revenue stamps affixed to 
all vessels in such manner as may be prescribed. 

That methylated spirit be tof three classes : — 

(a) “ Industrial ” spirit, for use in the arts or manu- 
factures (except of food, drinks, scents, essences, 
or tinctures), to be completely denatured by a 
general agent, ».e., 2 per cent, of wood naphtha. 


(M 


with per cent, of pyridine spirit, 
alise’” 


Mineralised ” spirit, for domestic lighting and 
heating, and for power purposes, to be completely 
denatured by the addition of 1 per cent, of wood 
naphtha, per cent, of “ pyridine,’* and from 2 to 
20 per cent, of benzine and J per cent, of aniline 
violet or blue dye. 

(c) Spirit for special manufacture may be denatured 
upon the premises where it is to be used, or upon the 
premises of a licensed methylator, by such special 
denaturing agents as may be prescribed by regu- 
lations to^ approved of by Parliament. 


JBe^ and:' fAe 

Pat* 110,246,' Oct. 6<i 1906, vi-'w 

An aMaratjs w described by means of wjiiei 
quantities (at a time) of beer can be cool4d and b«k^bm^ 
For this purpose three closed, oylindrioal ves«sU 
eating with each other and with a reservoir of 
dioxide are employed. The communications aia 
through suitable pipes and two-way tape at the top of thf 
vessels, and similar piTiea And taps are provide^ at tha 
bottoms of the vessels for filling and emptying tho latte#- 
All three vessels are siirrounded by ^ oooUng Hqhtd* 
and by a suitable manipulation of the tana, the oarw^ting 
process may be made continuous ; wmlo beer it being 
pumped into one vessel, that in the seooiid is b^^ 
carbonated, and the contents of the thi^, fully ooOlS 
and carbonated, arc forced out into the filter and bottlW 
maohino.— W. P. S. 

Alcohol : Process for the recovery of vapour# pf », nure 

or mixed with air, gases, moisture, or ^iler vOMtfile 
solvents. Soc. Jules Jean et Cie., and 0. lUverat. 
Paris. Eng. Pat. 13,602, July 1, 1906. Under |nt 
Conv., July 26, 1904. / 

Sbb Pr. Pat. 346,138 of 1904 ; this J., 1904, 1281.^T. F, B. 


That regulations be prescribed relative to the minimum 
strongth below which it shall be unlawful to sell “ indus- 
trial or “ mineralised ” spirit, and the licensing of all 
dealers, provision being made that “ industrial ” spirit 
shall not be sold other than by a distiller or a licensed 
methylator ; and os to the quantity which may be stored 
and sold by wholesale and retail dealers respectively. 
It is further recommended that spirits specially denatured 
shall only be allowed for the manufacture of fine chemicals 
and pharmaceutical products where such manufacture is 
kept entirely separate from the manufacture of tinctures 
and other preparations in which spirit remains as spirit 
in the finished product. 


Enuubh Patbkts. 


Kilns for drying malt and hops ; Impts. in . E. 0. 

Shew, Ledbury, Herefordshire, and W. Jones, Stour- 
bridge, Worcestershire. Eng. Pat. 16,139, July 24, 
1905. 

The furnace of the kiln is provided with a dome or cover 
surrounded by a chamber, in which the air for drying the 
malt is heated before passing into the kiln. The air 
enters by passages at the bottom of the kiln, is heated 
in the chamber, and then escapes into the space below 
the drying floor. The products of combustion from the 
furnace pass through a number of zig-zag flues situat^ 
in the space below the drying floor, these pipes entering 
a central flue which pietoes tne floor, and reaches to the 
top of the kiln. The gases may be deflected into the space 
immediately above the malt, or pass up to the top ox the 
flue, in either case causing a good draught through the 
kiln. During the remov^ of the dry malt or hops the 

f ases iw off through a side flue fitted to the central 
ue juW below the drying floor. — W. P. 8. 


Yeait ; Process for the production of distillers' from 

the raw mater^e, products, hy-produets, and residues 
of the marntfeteiure of ta^ea, sago, arrowroot, four, 
and like materieds. O. E. Nycander, London. ]^g. 
Pot, 16,393, Sept. 12, 1906. 

A iiAsa is prepared by mixing about 15 bwt. of the pith 
of plants i^ion are iuhkI for the manufacture of arrow- 
toot, sago^ and tapioca^ or of the by-products obtained in 
ibe manufacture ox the flours, with 5 owt. of molt and 9000 
galb. of water, and heating the mixture to a temperature 
of 68^ 0. for one hour. The btew is then passed through a 
fllter-nveaiSf and the obar filtrs/te mixed with about 10 cwt. 
ol molt eidnis. Alter staading Icnr three hoursi the lioxUd 
Is off into a lerinenttng iriters « suflhMsit 

of yeostis added, end Isinmtation allowed to 
' “ " ‘wed durhm 


Fkbnch Patents. 

Alcoholic fermenUUiona in which malt is employed » Pfussss 

for obtaining increased purity in . C. J. Somlo, 

First Addition, dated Jan. 12, 1906, to Fr. Pat. 331.6%. 
April 29, 1903. 

Beporb germination, the grain is treated in a. groin- 
washing machine, mash-tun, or analogous apporatnSt 
with tepid or hot water or steam, or with hat and' oedd 
water alternately, or with steam and eold water ohtHC* 
nately.—T. H. P. 


Distillery hy-products ; ApparoHs and process hr tHsd* 

ing . L.Rivbre. ft. Pat 362,664, JTan. *3, 

The apparatus and process described are for i)ia 
ment of distillery residues, such as those whioh wM 
from the greater part of their potash by preoiultorioh OH 
leaving the stills, and returned, with as small a foiw of 
heat os possible, either to the diffusors or to thO loihlht* 
tuns, or, after utilising the heat to the droinsw i|iO 
apparatus also allows of the distillation undof prOsgiiir^Ahd 
in presence of lime (with or without sodium bydroj^V 
of the ammonium compounds, which ore 
under a variable pressure, and afterwards transforinodlliln 
ammonium compounds by means of acids. Thb 
tion of the ammoniacal compounds may be 
evaporation of the residue so as to allow of the eEtranllnn 
of the glycerin. This treatment may also be 
the vinasses which have been used several 
masb-tuns, and contain proportions of mineral attdMsdlb 
matters injurious to fermentation. It btay ^ be 
extended to fermented liquids or wines, after thlih “ 
been distilled to get rid of potash ; these liquh£i~ ore ' dli- 
tilled to remove alcohol, and the residue tronsfbmd In 
the autoclaves for the extraction of ammoniooal 
either before or after passing through the dtffi(isoni hr 
mash-tuns.— T. H. P. 


xvm.— FOODS; SAMITATIOM; WAl^- 
puBiFicAnoH, * DunFamjynA 

(CoKtimud from paft 711.) 

(il.)-FOOD8. '.vV'" 
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Bifousa PAfiKTs. 

Centrifuffd separtdort for liquids [MUkt dte.]. B. 
I4iiiigftrdm, Stockholm. Bng. Fat. 6072, March 10, 
1006. 



ThS invention relates to feed devices for separators, the 
milk being fed into the top of the liner or division oon* 
tadvance instead of at the bottom, aa usual. For this 
purpose the feed-pipe is placed centrally, and contiguous 
to it is provided an enlar^^emont with paasagoa for con- 
veying the milk to the liner. Referring to the figure, 
which is a vertical aoction of the top portion of the bowl 
•r drum, a is the drum, h, the feetl-pipe, and, c, is the 
tiner, the upper plate, d, thereof extending into the 
neck of the drum. This upper plate oarrios a flange, e, 
which bears tightly againat the leed-pipc, holes, /, being 
provided for the passage of the aeparated cream to the 
exit. The plate, d, ia also furniahod with a circular 
ppQ^eotion, g, in which channels, h, are provided for the 
paaiage of the whole milk. The flange, e, and the pro- 
jection, g, constitute the enlargement aforesaid. The 
Upp^ ends of the channels, h, coincide with openings, t, 
n the waU of the feed-pi^w, whilst the lower ends are 
opposite a aeries of holes in the plates, c, of the liner. 
!rtjie outlet, k, for the skimmed milk, and the cream 
outlets, U s*nd, m, are disposed in the ordinary manner. 

Another modification of the apparatus is described in 
which the fiange, e, is formed at the outside of, and in 
one with, the lei^-pipe, and presses against the interior 
of the plate, d, on which the projection, g, is provided as 
Wore. The enlargement is, consequently, partly on 
feed-pipe and partly on the upper plate. The pro- 
jection, g, may be interrupted, or take the form of detached 
projeotiona, aeotions, or humps. In separators where 
Ihe discharge pipes for the skimmed rank are situated 
In the neck of the drum, the plate, d, need not extend 
Into the neck of the drum. To jjrevent the skimmed milk 
from mixing vdth the separated cream, a ring is interposed 
Imtween the plate, d, and the drum, orifices being made 
in it for the discharge pipes. The feed pipe and the 
upper plate> may be also made in one piece, the }X)int 
where ^ey emerge together being enlarged to form the 
flange, e, wherein the cream passages are placed. In this 
oaae MkO feed-pipe, 6, and the casing forming the liearing 
for the driving shaft are preferably separate. — W. P. 8. 


SMmtPrs ; Implt. ta liners for centrifugal . 

A. L. Christenson, Stockholm, Sweden. Eng. Pat. 
2S,d91, Nov. 21, 1905. Under Int. Conv., iT^v. 2fi, 
1904. 

hsmnULP of the recess usually formed on the inner edges 
Mi the iaparpoaed oonical Mners, the latter are proviM 
One or more ridges^ ioemMl on the upper surface of 
m ooniofd plhtos, and extending in a diction oblique 
nd^vfegMd tb the radius the liner. The object is to 

mmm f wtnsdgiofm in the ontAoir of the whole milk Inim 


Organic sudsianoss [Foode] ; MsiM pf i^ssmsmg 
R. Krause, Berlin, and B. Lenk, Viemia* JShg. Pat, 
12,642, June 19, 1905. 

The substances to be preserved, such as meats, eggs, 
Ac., are frozen, and the moisture removed by subjec^g 
them to the action of cooled and dried air. The froxen 
articles of food may be also dried in closed chambers, 
the moisture being absorbed by suitable agents, euoh aa 
calcium chloride, sulphuric acid, and the like, or removed 
from the chamber by means of an exhaust pump. The 
temperature to which the'^ substances are ooolea varies 
from 0^ to —20^ C.— W. P. S. 

Fruit ; Proce»s for preserving , D. F. Sherman, 

New Ca.stle, Cal., U.S.A. Eng. Pat. 13,246, June 27, 
1905. 

.See U.S. Pats. 793,614 and 793,616 of 1905 ; this J., 
1905, 853. ---T. F. B. 

United States Patent. 

Food extract from cornstalks. A. G. Manns, Assignor 
to The Food and Fibre Products Co., Chicago, 111. 
U.S. Pet. 820,806, May 16, 1906. 

CouNSTALKS, either with or without the leaves, husks, Ac., 
are boiled with water in an open vessel for three to five 
hours, or treated with aiqierlieated steam in a closed 
vessel for a shorter time. After separating the pulp, 
the liquid portion is concentrated under reduced pressure, 
and the residue granulated or powdered. The product 
is soluble in water, and contains on the average : — 
Moisture, 10 per cent, j ash, 14*3 ; jirotoids, 9-8 ; sucrose 
9*2 ; and dextrose, 45*8 per cent. When the stalks have 
been stripped, less proteid is present in the food. — W. P. 8. 

French Patents. 

Trypsin-zymogen ; Preparation of . ^W. Hopmann. 

Fr. Pat. 362,616, Jan. 23, 1906. 

Claim is mode for a method of preparing trypsin-zymogen, 
an enzyme which causes the initiation or increase of the 
action of trypsin. The enzyme i.s obtained from intestinal 
mucus, spleen, human or animal intestinal seorotions, or 
blood from the organs of animals previously treated with 
enzymes to precipitate the albuminoid matter, by breaking 
up or povvaoring the raw material, or by extracting by 
moans of suitable liquids, or by precipitating those extracts 
by means of albumin and enzymes. — T. H. P, 

Molt food Process for making a . 8. Felix. Fr, 

Pat. 362,773, Jan. 27, 1900. 

An infusion of kilned malt is prepared at a temperature 
of about 40^ C., the infusion being then allowed to act on 
other foods, such as milk, meat, vegetables, Ac., at a 
temperature of from 66® to 70® C. The residue obtained 
by the preparation of the infusion is also added, and the 
wnole mixture finally dried under reduced pressure, and 
powdered or kept in the solid state. — W. P. S. 

(B.)— SANITATION ; WATER PURIFICATION, 
English Patent. 

Screening^ strainingy or filtering fluids [water or sewage] ; 

Apparatus for . J. T. Briscoe, Enfield. Eng. 

Pat. 27,166, Dec. 29, 1906. 

A CYLINDRICAL or spherioal perforated vessel is mounted 
on a shaft so that it can rotate, and the shaft is supported 
at either end by uprights connected above by a cross-bar. 
If it is desired to use any filtering medium, the shaft is 
wovided with a sleeve fitting loosely round it, and the 
Wtering medium is packed Mtween the sleeve and the 
casing. The apparatus is lowered into a vertical oonduitt 
up which the sewage or other liquid to be purified is 
fiowing, and is of suoh a aise and shape that while it can 
freely rotate, it neatly fills the oonduit, so thet the hqaid 
if oampelled to paes through the cylinder fcont aide to 
side* If some of m perfonmoneget Uooked^ the inwasobe 
Irmin Mow hmtmm vnsqmO, and the .oadM**^ 






'^ 0 : 


■Bd lutlHMw (Dm (fhuing mmy ot Hut olxtniotioiu, 
whUftt vJwn It too muob Mocked up to voik, the 
mtor ftod Irone eoa he lifted bodily out oleoned. 

-W. H. C. 

Feincos Patsitt. 

Water ; Apparatus for the puri/ioation of . C. 

Sohinidt. Fr. Pat. 362,093, Feb. 6, 1900. 

Sex Ettg, Pat 1158 of 1900 ; this J.. 1906, 440.--T. F. B. 

((7.)~DISINFECTANTS. 

Phenols combined with acids, and in admixtures with soap ; 

Study of from the” chemical and bacteriological 

standpoint. H. Schneider. Z. Hyg., 1906, 68, 110—138. 
Chom. Centr., 1906, 1, 1897—1898. 

It is known that in the case of phenol, if a hydrogen atom 
in the benzene ring, in the ortho or meta position with 
respect to the hydroxyl group, be replaced by a sulphonic 
group, the disinfecting power is increasoa, the effect 
being greatest when the substitution takes place in the 
ortho position. The author hnds that an exactly similar 
action occurs in the case of the crosols. p-Cresol-o- 
eulphonio acid has a greater disinfecting power than 
phenol-o-8ulj)honic acid. By allowing cold concentrated 
sulphuric acid to act on cresol for I — 2 days, sulphuric 
acid esters of cresol are obtained, which are supenor 
disinfectants to the corresponding cresol- sulphonic acids. 
The most efficient cresol disinfectants, however, are 
aqueous solutions of cresol containing free hydrochloric 
or sulphuric acid. In preparing these mixtures, the acid 
is added to an aqueous suspension of the cresol. 

The view put forward by Fehrs (Centr.-Bl. f. Bakter. 
XL Paraaitenk, 37 [1], 730) tliat in commercial cresol 
eoaps containing equal proportions of cresol, the chief 
factor governing the disinfecting power is the composition 
of the crude cresol, ».c., the proportions of ortho-, mota-, 
and para-compChinds, is stated to be not altogether correct. 
The free alkali usually present in these soaps must also 
play an important part, experiments having shown that 
an addition of alkali hydroxide diminishes considerably 
the disinfecting ]X)wer of cresol soaps, owing to the 
formation of less active alkali 9ompounds. The nature 
of the fatty acid also has a considerable influence on the 
disinfecting power, soaps prepared with linseed oil being 
more active then those prepared with rape oil. — A, S. 

Eholish Patent. 

Disinfectants, deodorisers, and moth and insect preventives. 
T. Smith and W. F. Davis, London. Eng. Pat. 6676, 
March 20, 1906. 

SjPBNT gas lime is heated to a temperature of from ISC' 
to 200® C. in the presence of a good supply of air. When 
cooled, 6 per cent, of its weight of chloride of lime is added, 
and the mixture obtained is employed as the base of the 
disinfectant compounds olairaea, which consist of this 
base with varying quantities of phenol, cresol. camphor, 
naphthalene, pyridine, quinoline, dr acridine, &c., or 
mixtures of the same. Tlie compounds may be made up 
4n the form of tablets, or prepared as a fluid by heating 
them with ammonia solution to a temperature of 90® F., 
and filtering. — W. P. S. 

United States Patent. 

Insecticide fertiliser, R. and M. Jenkner and J. Pleyl, 
rioridsdorf, Austria-Hungary. U.S. Pat. 824,701, 
July 3, 1906. 

See Eng. Pat. 19,068 of 1904 ; this J., 1904, 1 109.— T. F. B. 

X1X.-PAPER, PASTEBOABD, &o. 

{Continmd from page 712.) 

Enouse Patents, 

miuikines ; Bmoatking apparatus for . 

u: Eng. m. Fob, 5, 

IftOKl. lIiMlwr Ittk OOnv., Iteoh i, 1906. 


and smooth dnrUig the drying oparation, by paasiag it 
betwaen p«di«had smoothtog-roHs^ a pair of wMoh ia pMed 
behind eadh of the drying cylinders of the hrtt atoon. 
The opening of the web during dr^ ii eaiksttd % 
the expulsion of the moisture in the form of 8teain« andf 
according to this invention, this “ opening effect is 
corrected by the rolls immediately after it has l^n 
produced on the drying cylinder.— J. F. B. 

Cellulose articles : Direct production of coloured . 

F. and A. van den Bosch, Goch, and 0. Muller, Cologne, 
Germany. Eng. Pat. 6942, March 22, 1908. Under 
Int. Conv., April 1, 1905. 

Obllijlohe articles, such as threads, films, &;o., prepared 
by dissolving the cellulose of cotton-seed hulls by the 
ordinary solvents of cellulose (Eng. Pat, 3211 of 1906) 
can be produced in a range of colours var3dug from red to 
pale yellow, by leaving in the cellulose a oertam proportion 
of tlie natural colouring matter of the hulls. Darker 
Hhedes can be obtained by adding to the cellulose the 
desired proportion of the coloured alkaline liquor obtained 
in the first stage of the treatment of the cotton-seed 
hulls. The coloured solutions of cellulose ore formed 
inU> solid articles by precipitation in solutions with an 
acid reaction. — J. F. B. 


Viscose : Manufacture of lustrous threads, hands, strips^ 

and the like of . M. Miillor. Eng. Pat, 10,094, 

April 30, 1906. V., page 753. 


Fbench Patents. 

Drawings, d-ocuments, chc, ,* Process and apparatus for 

rendering transparent and waterproof. C, L, 

Crabb. Fr. Pat. 362,122, Jan. 2, 1908. 

The sheets of drawings, &c., to be rendered waterproof 
and transparent, are conveyed between two endless bands, 
the tension of which is adjustable, first through a bath 
of a substance suitable for the purpose, e.g,, para ffin wai 
(“about 12 parts”) dissolved in alcohol f ‘ 1 part**), 
and then into a heated, closed chamber, where the bands are 
pressed between rollers. On emerging from the chamber, 
the bands are sei>arated by a mechanical device, enabling 
the sheets to bo withdrawn from between them and repla^ 
by others. Pencil drawings on paper, thus tinted* 
resemble in api>©aranoe, it is stated, drawings in ink on 
calico.— E. B. 


Viscose threads [artificial sHk ] ; Impts. in spinning - , 

8oc. Fran9aiae de la Viscose. Fr. Pat. 861,310, April 3, 
1905. V., page 754. 


Gbbman Patents. 

Celluloiddike fnasses ; Process of preparing ‘-rrn-, 
Rheinieohe Gummi- und Zelluloid-FabriL Gler. Pat 
168,497, July 22. 1903. 

The camphor in celluloid is replaced by siigarv afcaroh* 
dextrin, «c., the sugar being first renderen soluble in 
alcohol by treatment with aldehydes. Five hundred grms. 
of cane sugar are heated for several hours, tinder a reflun 
condenser, with 125 grms. of 40 per cent, foimaldehyda 
and 100 grms. of alcohol. The alcohol and the exeeas 
of ^rmaldehyde are removed by heating on the Waiet- 
bath, a current of air being passed through the pr^net 
A colourless, resinous mass, free from water, results^ 
soluble in alcohol and ether— T. F. B. / 


Cdlulost threads and films ; Process for preparing ttans- 

mrent, durable, and elastic . Veraim 

Fabrikeu X.-Q. Ger. Pat 169,667, Jan. 17, 1906. 
OBLtrLogi threads and films, prepared by opagvlalfiM 
cel)ulosaFeupr»m»moninm la sulphurie aoia, an iimgm 
on eiflMers, ud^h m tbsa rptat^d In sonesiihNM 

and 4^ findar InMIkin,— T.t. E,: ' ' ■ , ’ ’v ; 


ct. XX.-HKB oBxmcAM, 0m , « icxtiucrs. ciMiiiv 






XX*— ms mEmcioM^ alkaloids^ 
IBSBirTlAL aiLSk AND SXTRACT8, 

{CotUinued from page 714.) 

BerSertne reactions, C. Reiohard. Pharm. Centrftlh.» 

1906, 47, 473; Chem.-Zeit., 1906, 80, Rep. 211. 

Brbbkhine poBseSHeH au inteuwe yellow colour, nncl it* on© 
of the few vegetable basos forming a carbonate, 
(C|;oHi 7N 04)2005. A characteriatic black coloration i« 
produced on adding concentrated aulphuric acid to a 
powdered mixture of borberine and ammonium per- 
eulphate. A mixture of chromic and aulphuric acids 
^ves a blackish'green to black coloration with berborine. 
Berborine hydrochloride, when warmed with a concen- 
trated solution of cobalt nitrate, ahowa a violet- brown 
to violat-red coloration. — K. F. A. 

Cade oU l^Empyrewmatic oil of Juniperus oxycedrus n^ood] : 

its preparation and distinctive characters. C. P<Spin. 

J. Pharm. Chini., 1906, 24, 49 — 68. 

Preparation. — Cade oil ia distilled in the neighbourhood 
of Saint-Sauveur, Allies Maritimes, and in the departments 
of Var and Gard. It is produced from the wood of wild 
Juniperus oxycedrus, this apecies being distinguiahed from 
other kinds of Juniperus by its bright orange-red fruits 
of the size of a hazol-nut. The wood is cut into billets, 
and packed in an iron pot, which is then inverted and 
luted over a concave stone ; the centre of the concavity 
is piorood by an aperture to which the delivery tube is 
fitted. In some larger distilleries, the billets are laid in a 
pile on such a large hollow stone, and a kiln is constructed 
round them with bricks. In either case the plant is 
surrounded with fuel, consisting of the worthless wood 
of the Juniper, and distillation is conducted per descensum. 
The tarry distillate is collected, and set aside for some 
Weeks, when it separates into three layers, consisting of a 
thick tarry deposit, an intermediate aqueous stratum, 
and a fioating layer of oil. The latter is cade oil. It is 
dear, lighter than water, fluid, and has a red- brown 
colour, and a distinctive smoky odour. 

Test for genuine oil. — One 0.0. of the oil is agitated 
with 15 o.c. of light petroleum spirit, and filtered. Ten o.c. 
of the filtrate are then shaken well with an equal volume 
0| 6 per cent, neutral cupric acetate solution, and the 
mixture is allowed to separate. Five c.c. of the ethereal 
layer are withdrawn, mixed with 10 c.c. of ether, and 
filtered. The filtrate should be coloured brownish-yellow. *j 
In the presence of pine tar, it will have an intense green 
eolouif ; by this roatjtion the admixture of 10 per cent, of 
pine twr may bo readily detected. The test is virtually j 
tl^at of Birsohsohn, but with the important difierenoe 
that that author considered the green colour to bo 
characteristic of genuine cade oil. 

A specimen of sd-called cade oil, distilled by a manu- 
facturer of repute, was found not to respond to the above 
characters and test. It was then ascertained that it 
was not the product of the wood of Juniperus oxycedrus 
alone, but had been prepared from throe distinct species 
Of Juniperus.-^. 0. B. 

Mue ; Sssential oil of Algerian . H. Carette. J. 

Pharm. Ohim., 1906, 24, 58—62. 

Two kinds of rue oil are distilled in Algeria, one in the 
summer, the other in the winter. The former, known as 
“ esMtioe de rue d’^t6 ” is the produoe of Huta montana. 
Its chief constituent is methyl- nonyl ketone. It readilv 
oongmh in ' winter, its 8oUdil3rmg ^nt being 6^*~8® C. 
In this respect it resembles oil of JR. gravemens, which 
congeals at ^-—10^ 0. The oil distilled in winter, ** essence 
do rue d'hiver,*' is derived from P. bracteosa, and consists 1 
chiofiy of me^yl-heptyl ketone ; it does not solidify in 
and requires exposure to a temperature of ~ 1^ C. 
before congealing ; it melts again at — 19** C. It is 
estdent therefore that the mere determination of the 
ooi^pBaUng poiiit la hisnfMeiit to estahlisK the purity 
oth iinee this ehatsuofer yacifs with the apecies of 
Mm employed ^4* a ecertOf 4 ^ 4ll. All the me oils 
eiammed west M w l;S or l;8 in ^ 


70 per oent. alcohol, so that any admixture of petvoleitm 
or m turpentine oil would he detected by this test. 

In order to avoid confusion, it is saggeeted that the 
oil should be dealt with commercially under the names 
of the botanical sources, thus, ** Oil of Pwta bracteosa/* 
" Oil of Puta montana/* and “ Oil of Puta gravedlens/* 

0. B. 


Camphor ; Export of from Japan. For, OfF. Ann. 

Series, Nq. 3676. [T.R.] 

The production of camphor in Formosa last year fell off 
considerably, and consequently the amount of camphor 
oil scut to the refineries in Kobe was also correspondingly 
less (49 per oent. of camphor is obtained from this oil). 
The output in Japan itself is limited, and cannot show 
much increase, at any rate till the distillation from the 
leaves gets beyond t6e experimental stage. The export 
from Japan therefore depends greatly upon supplies 
from Formosa, and at present tnese cannot meet the 
demand, though it is to be hoped that the workers in the 
Formosan camphor districts, with higher prices paid to 
them for their produce may bo stimulated to further 
efforts. 

The following table shows the shares taken by the 
principal countries in the export from Japan during the 
last three years ; — 


1 

Value. 

Year. 











1 United ! 

United 

Total 


India. 

France. 

1 

Germany. 

1 Kingdom. 

States. 

Kxport. 


£ 


£ 

£ 

£ j 

£ 

1006 

68.000 

68,000 

12,000 

26.000 

100,000 

262,000 

1904 

82,000 

71.000 

16,000 

8,000 i 

128,000 

323,000 

1903 

61,000 

37,000 

08.009 

60,000 

117,000 ' 

861,164 


Umbellulone ; ConstitvUion of . F. Tutin. Chem. 

Soo. Proo., 1906, 22, 195—196. 


The ketone, umbellulone, was isolated from the essential 
oil of Vmbdlularia Calif orniea bv Power and Lees (Ghom. 
Soc. Trans., 1904, 86, 629; this J., 1904, 569), who 
showed it to possess the formula Cii(,H|40. 
Umbellulone, on oxidation, yielrls a saturated keto-acid, 
C9H14O5 (m.pt. 102°C.), called umhellulonic axid^ whioh, on 
distillation under suitable conditions, is partially con- 
verted into an unsaturated lactone, CyHi^Oo (b.pt. 217® — 
220^0.). This lactone, on hydrolysis, yields umbellulonic 
acid, and is produced by the elimination of water from 
the enolic modification of the keto-acid. On oxidation, 
a jpolymethylene dioarboxylio acid, umbellularie octrf, 
CgHijOA (m.pt. 120® — 121® C. ), is obtained, which is remark- 
ably stable. By the bromination of umbellulone, and subse- 
quent distillation of the products, p-cymene was obtained, 
together with substances containing bromine. It would 
therefore appear that the molecule of umbellulone lias a 
structure capable of yielding this hydrocarbon without 
undergoing profound chaise. The following formula 
is stated to offer the most satisfactory explanatfon of the 
behaviour of umbellulone on oxidation and on bromina- 
tion ; — 


(CH8)HC yCH CO. 

iCHfi/ 

H2C ■^CH.qCHa)^ 


Unsaturated alcohols ; Reduction of by metal- 

ammoniums. E. Chablay. Oompt. rend., 1906, 148. 
128—126. 


Th» reduction of primary unsaturated idoohol* by metal- 
ammoniums results in the formation of al^bobolates, as 
obtained in former experiments on the saturated alcohols 
(this J., 1905, 684), but at the same time olefinefl are 
produced, instead of hydrogen being liberated. Vting 
tally! alcohol tho reaction is , a very energetic one even at 
-nMP €. It It ^y the Mfciili meUl #hioh it 
'amimf the ammonia being fet tree, tind4i b*# been Ibbnd 
when todinm alone on ofly! edine 

it le^ed, thin^ willed 






Oinnamk mid : BBimim of to ommmmt hy 
Ufmtfiti of] nrnXdt. Oliviero. J* Phftrm. Chim.» 
1906, B4. 64i-64. 

Tkb levments Moreted by the moulds A spergUlus niger and 
PenieiU^tn ghiteum rapidly reduce cinnamic acid and its 
salts, with the formation of oinnamone, which is readily 
characterised by its powerful odour, resembling that of 
coal-gas. A filtrate from a culture of these organisms 
will at once reduce a solution of sodium oinnamate in 
this manner. The reaction suggests the employment of 
cinnamic acid for the detection of these moulds in dietetic 
preparations. The peculiar coal-gas odour often developed 
in tlie pharmaceutical svrup of balsam of Tolu is attributed 
to the occasional growth of the moulds therein. — J. 0. Ji, 

Ether ; Duty on sulphuric in Switzerland, Bd. of 

Trade J., July ID, 1906. [T.R.] 

A DEOitXB of the Swiss Federal Council, which came into 
force on the 5th inst., imposes a special duty on sulphuric 
ether (No. 1062 of the Tariff), in addition to the import 
duty proper, of 10 frs. per 100 kilos, (gross weight), 
to countervail the internal taxes levied on the alcohol 
employed in the domestic manufacture of that article. 

Iodine ; Bifu'sion of fcc/irecn two edvente. Y. Osaka. 

Mem. Coll. Sc. and Eng. Kyoto Imper. Univ., 1, 93 — 
102 ; Z. Elektrochem, 1906. 12, 473. 

Measurements have been made of the division of iodine 
between carbon bisulphide and mixtures of alcohol and 
water, the two solvents being practically immiscible. 
The following is a r6sum6 of the results obtninot! : — 
Ter cent, alcohol— 30*5, 26-7, 22*9. 19-1, 16*3, 11-4, 7*6. 
Co-efficient (ratio of iodine in alcohol to iodine in carbon 
bisulphide)-0-0129. 0-0076, 0-0049, 0-0034, 0-0029, 

0-0023, 0-0020. The values are the mean of those 
obtained with widely different concentrations of iodine. 
(See also this J!, 1906, 282). — R. S. H. 

Bismuth salia ? Action of hydrogen peroxide on . 

L. Moser. Z. anorg. Chom., 1906, 60. 33 — 37. 
When a solutiUn of bismuth nitrate is added to alkaline 
hydrogen peroxide solution, the basic hydroxide, BiO,OH 
is precipitated. This contains no peroxide, but a small 
quantity of basic nitrate, which accounts for the fact 
Uiat some chlorine is liberated on treatment with hydro- 
chloric acid. — F. SoDN, 

Morphine ; Colorimetric determination of . L. 

Georges and Gascard. XXIIL, page 770. 

Canthatidin ; Determination of in canlharidea. 

K. Siegfried. XXIII,, page 780. 

Enoush Patents. 

Ether vapoura ; Proceaa for the recovery of . Soc, 

Jules Jean et Cio., and G. Raverat, Paris. Eng. Pat. 
13,601, July 1, 1905. Under Int. Conv., JuV 16» 
1904. 

Sex Fr. Pat. 360,057 of 1904 ; this J., 1905, 1082.— T. F. B. 

A^^Oydogeranie add and derivatives thereof ; Jfantt- 

faoture of . O. Imray, London. From Farbwerke 

▼orm. Meister, Lucius, und Bruning, Hoechst a/Main, 
Germany. Eng. Pat. 16,515, July 1905. 

See U.S. Pat. 806,924 of 1905 ; this J., 1906, 89.— T. F. B. 

Pyrimidine derivedives ; Manufacture of . H. E. 

Newton, London. Prom Parbenfabr. vorm. F. Bayer 
vnd Co., Elberfeld, Germany. Eng. Pat. 18,582, 
Sept. 14, 1006. 

DuutYLBABBlTURio aoids (2.4.6- trioEy*6*dialkylpynmi* 
ddma) ate prep a red by treating with acids the 2-thio-4* 
inliiie«6-dlaDcjrl^ obtained by oimdeiising 

mm wi19i thloutea ;; by this process, 
& riipiikt Mkaim replaced 

^ 


tJWWEO 8 tate» Patset. . 

Zine perborate, 0. Llebkneoht, Frank/oH bn tli)iilb$pe,- 
Germany, AmLnior to The Roessler and ga ab l a bh y 
Chemical Co., New York. U.S. Pat. 824,798, July 
1906. 

See Get. Pat. 166,278 of 1904 ; this J., 1906,443.— T. 
French Patent. 

Camphor [from iaoborneol] ; Process of preporinp — 
Soc. pour rind. Chim. 4 B&le. Fr. fat, 362,966, 
Feb. 2, 1906. Under Int. Conv., Nov. 4, 1906,. 
and Jan. 27, 1906. 

See Eng. Pat. 2620 of 1906 ; this J., 1906, 335.— T. F. B.- 

XXL-PHOTOGRAFfilC MATSBIAia A]» 
PROCESSES. 

{Continue from page 714.) 

Ultra-violet rays ; Absorption of ftp- pkm# wwB 

apparatus used by photographers. A. J, Newboa md^ 

A. J. Bull. Phot. J., 1906, 46 , 282—284.. 

The spectrum of the iron arc, formed by ai diSraotioni 
grating replica mounted on a concave serface;. was photo* 
graph^, and the absorption of the glass and other sub*, 
stances ascertained by exposing them in the path of the- 
light. Photographs are given of the speotra obtained- 
All the lenses tried show^ complete absorption of ultra*^ 
violet light up to 3170 A.U., most of them up to about 
3,300. A Kahlbaum metal process-mirror reflected all 
the ultra-violet light reoorded, witlkout showing marked 
absorption ; silver or glass mirrors gave marked but. 
incomplete absorption between 2600 and 3300 A.U. A 
half-tone screen absorbed almost all the ultra-violet lights 
up to 3800. The absorption of specimens of Jena 
1 cm. thick, selected for their opacity to ultra-violet 
was in no case complete, whilst the yellow tint of the glass 
indicated some absorption of blue light. The importanoe!^ 
of the ultra-violet light in process work, when stt midoesd, 
arc lamp is used, is shown by spectra of arc l^ts <m a 
wet collodion plate, from one of which the uiUra-wkiletr 
was excluded by means of a solution of qiniiiine sulphate 
it is demonstrated that the greater portion of the effeet off 
such light is attributable to the ultra-violet rays, and, 
when a pigment which absorbs these rays (ay,. CSUiMse* 
White) is used, the resulting negative is nequen^^Wby-- 

Oelatinobromide ; Action of alkali hromidee I'a — 

B. Homolka. Phot. Korr., 1906, 43 , 216. Obern.-^ 
Zeit., 1906, 80, Rep., 228. 

The author considers it probable that the produotlQU ef' 
** marraai fog ” on negatives is due to the difhliiim ef 
the alkali bromide, in the emulsion, from the maridt ^ 
the centre of the piste, under the inflnenoe of osmotto 
pressure. It is, therefore, stated that the alkali bromide* 
of lowest molecular weight (vtz., lithium bromidel ii the- 
best to use for preparing plates as free from margmal fog: 
as possible ; it is shown that the greater the molfOfllEr 
weight of the alkali bromide used, the more completo 
and more rapid will be the diffusion of the bromide 
towards the centre of the plate.— T. F. B. 

XXIL-SmoSIVBS, MATOHia Ss». 

{Continued from page 714.) 

Dinitroglyeerol, F. Volpert. 2» gee. SchieMi,* W 
fiprengstoffweeen, 1906, 169. Chem.^Zeit*, 1963, Wr 
i^p., 216. 

Tbe auihor deeoribee dinitrc^yoerol, ea oEplOllvE 
dttcbd by HlkolEjciak, ae tolatiwely ,.ftiid’.ip0ftlbd>tdg; 
the' advantftfC ^ dm pet ' 
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^fiitrtttej and can be mixed with imimonium nitrate te 
ionn exploaivea which keen well. It can bo used as an 
'ingredient of a “ powder ” which ia good for shooting 
purposes, being non>coiTosive and free from emoke, 

— E. F. A. 

Oxyliquit** [Liquid-air explosive]. L. Sioder. Z. gos. 

SohiesB- u. Sprengstoffwosen, 1906, 1, 87—89. Chem. 

Contr., 1906, 1, 1916. 

“ Oxyliquit ” consists of liquid air mixed with oxidisable 
substances, especially wood charcoal. The bursting 
effect of mixtures containing hydrocarbons, Ac., depends 
upon the heat of combustion of the combustible substaiu'cs. 
Petroleum carbon and cork ohan^oal have been used 
in place of kieaelguhr as absorbing agents. The explosive 
acts well, but suffers from the disadvantage that its action 
is considerably diminished, especially m boro-holes of 
small diameter, by rapid evaporation of the liquid air. 
Liquid oxygon has rocontly been used in place of lupnd 
air. — A. S. 


' Ounpotoder and huHets, made about 1041, recently dis- 
covered in Durham Castle. O. Silberrad and \V. S. 
Simpson. Chem. Soc. Proc., 1906, 22, 172—173. 

’ Thx ammunition was found in a bucket which had been 
walled up in the roof of Durham Castle, probably having 
been placed there about 1041, when the Castle was armed 
against a Scottish raid. The bullets consisted of roughly 
moulded spheres of lead of two different sizes, some being 
D6 cm. and others 1*8 cm. in diameter. On analysis 
they were found to consist of 99-17 per cent, of load, and 
to contain a small quantity of iron and silver, together 
with traces of bismuth, arsenic, and antimony. The 
gunpowder, on analysis, was found to approximate closely 
in composition to the black powder now used in this 
country. In appearance, however, it differed widely 
from powder manufactured at the present day. the 
..ingredients having been merely ground and mixed 
together, no attempt at granulation having been made. 



AnalyiU of powder 
from Lurham Castle. 

Prop 

used 


1 On sample, j 

1 On dry material. 

thisi 

Petaiiium nitrate 

78-99 

74-81 


Carbon 

14-71 

14-87 


Sulphur ' 

Mowture | 

9-98 

1*10 

10-09 



99-78 




76 

15 

10 


‘ These results are somewhat surprising, since the oom- 
pooitions used in this country during the seventeenth 
century all contained a much higher percentage of sulphur. 
It B^ms indeed probable that this powder was of Prussian 
' origin, Prussian musket j>owder being the only explosive 
of this composition in use at that date. 

The oalorimetrio value was determined by firing a 
•^oharge at a density of loadinff, 0-48, in a closed vessel 
■Uspended in a calorimeter. The pressure recorded was 
' 9*7 tons per sq. in., or 1478 atmospheres. The calori- 
metric value s= 894 calories per grm. This is in close 
onreement with the figure given by ordinary black powder. 
“The critical time of burning was determined at a density 
• of loadtog of 0-280. The pressure recorded at this density 
woe 4'6l tons per sq. in., 687 atmospheres ; ordinary black 
powder fired at this density gives a pressure of 686 atino- 
J^eres (Sir Andrew Noble. Phil. Trans., 1906, 205. 16). 
^The critical time of burning observed was 0*0030 second. 
!*This is more rapid than that of the granulated powders 
xiow in use. 


, ifof s<t»re New method of dekmining , with special 

^pfiication to mmetare in cordite and other substances 


Enqlxsh Patskt. 

NUroglycerine-explosiveB ; ManufaeHre of . H, W, 

Lake, London. From Dynamit vorm. A. Nobel 
and 1^, Hamburg, Germany. Eng. Pat. 6814, March 

Glyobbol is converted into diglycerol by heating it under 
atmospheric pressure, and the product is either mixed 
with glycerin, end the mixture nitrated, or it is nitrated 
alone, and the totranitrodiglycerol product added to 
ordinary nitroglycerin, i<f obtain explosives of very low 
freezing point. It is stated that a nitroglycerin explosive 
obtained by nitrating glycerin containing 26 per cent, 
of diglycerol does not congeal when cooled to — 18® C. 

—A. 8. 


Gbrman Patent. 

Nitroglycerin explosives ; Process for the manufacture 

of gelatinous . Schaohtebeok. Ger. Pat. 172,061. 

April 26, 1905. 

The invention relates to the manufacture of gelatinous 
nitroglTcerin explosives, in which wet collodion-cotton 
is used. The wet collodion-cotton is treated with glue, 
dextrin, starch, or similar substances for the purpose of 
absorbing the moisture. As an example an explosive 
of the following composition is given : — Nitroglycerin, 
60-25 ; collodioii-cotton containing 36 per cent, of water, 
2-7 : glue, 3-0 ; wood meal, 7-0 ; sodium nitrate, 24 ; 
and ammonium nitrate, 3 parts. — A. S. 


XXin.— ANALYTICAL CHEMISTRY. 

{Continued from page 717.) 

APPARATVS, dbc. 

Calorimetric method ; New . M. Casaubon. J. Gas 

Lighting, 1906, 95, 41—42. 

This calorimetric method consists in measuring the 
proportion of air required for the complete combustion 
of the gas, instead of directly measuring its oaloriiio 
stated that, despite the differences in the 
calorific values of the variable constituents of a gas it 
can bo shown by calculation that an accurate determina- 
tion of the heating power can bo mode by observing the 
ratio of air to gas. Even in the case of coal gas enrich^ 
with benzene, the error is only something like 8 calories per 
cubic metre. In carrying out tho method, the gas is burned 
in a Hutisen burner to which tho air and gas are supplied 
from separate meters, ' the iiame being maintained in a 
closed space provided only with an orifice at the top for 
the esoaiie of the products of combustion. By observing 
the appearance of the flame while tho air supply is 
increased or diminished, one can see the exact point at 
which complete combustion is occurring, but an easier 
metliod of ascertaining this point consists in surrounding 
the flame witli a mantle of oxide of cerium, and noting 
when the colour of the mantle changes from red to white. 
It 18 stated that an infinitely small change in the supply 
of air IS sufficient to change sharply the red colour, due 
to a reducing flame, to a white colour, due to an oxidising 
«*rae. A oon» mantle ie easily obtained by Boakins im 
or^nary mantle in a 30 per cent, aolution ot <«^am 
nitrate. — H. B. 


jrATHNT. 
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immAmc^vAmiTATivB. 

PhtiiMtm mdals ; Analysis of — [Detemination of 
omiwn and palladium], N. A. Orlow. 01iem,*Z«it., 
1908. 80 . 7U~*716. 

(1) To 8epftrat« osmium from platinum, iridium, ruthenium, 
and rh^ufn, the solution is first treated with rinc or 
magnesium, and then hydrogen peroxide is added to the 
black precipitate thus formed; Osmium dissolves, and 
can be suMequently obtained as the pure tetroxide, 
whereas the otnor metals are insoluble. 

(2) Palladium may be separated from the other metals 
of the platinum group by adding freshly precipitated 
silver iodide to a solution of their chlorides. This, unlike 
potassium iodide, reacts only with palladium chloride, 
yielding the black insoluble iodide, and leaving the other 
metals in solution. The palladium may be extracted 
from the precipitate by the aid of potassium iodide or 
thiocyanate solutions, or by means of aqua regia. — F. 8 odn. 

Boric acid [in foods, tfec.l ; its detection and determination 
in large or small amounts, W. H. Low. J. Amor. 
Chem. Soc., 1906, 28. 807—823. 

Tb* chief points brought out by the author are the 
following : — 

Detection of boric acid. — There is no necessity to dry 
the turmeric paper at the temjwrature of the water-bath. 
By carrying out the test at the ordinary temperature 
in a vacuum desiccator, or at 40° — 50° C., m an ordinary 
desiccator, small quantities of boric acid can be detected 
in the presence of large amounts of other salts, and in 
the presence of substances such as nitrates and phosphates, 
that interfere with the test made in the usual manner. 

Determination of boric acid. — If a water-absorbing 
substance, suc.h as dry calcium chloride, be added to 
the solution under examination, it is possible to distil 
over the whole of the boric acid, by means of methyl 
alcohol vapour, without evaporating to dryness. Details 
of the methods of carrying out the tests are given, and 
also the proportions of boric acid found in various salts 
used in meat-packing establishments. — A. 8. 

Borates ; Potassium and sodium fanci determination 

of boric acid in alkali borates]. M. Dukelski. VII.. 
page 767. 

ORGA NJC—Q U ANT IT A Tl VE. 

Cade oil ; preparation and distinctive characters. C. Pejun. 

XX., page 770. 

Qlycercl in wine ; New methods for the determination 

of . C. Billon. Sixth Intemat. Congr. Appl. 

Chem., Rome, 1906. Woohensch f. Brau., 1906, 28, 
360. 

Ik the opinion of the author the old methods for the 
estimation of glycerol in wine are both intricate and 
inaccurate. Treatment with alcohol-ether gives a very 
impure extract ; conversion of glycerol in wine into 
other ©asUy estimated substances is difficult and un- 
certain. The author has worked out the following 
methods 

A. Determination of glycerol in dry wines. — Fifty c.c. 
of the wine are evaporated to 16 0.0. on the water- bath, 
treated with a slight excess of milk of lime, and then 
evaporated to dryness. The residue is triturated udth a 
glass spatula, and mixed with 5 c.c. of strongest alcohol, 
again mturated, and treated with a further quantity of 
5 0.0. of dcohol. The whole is poured into a 100 c.c. 
Bask, and the dish rinsed into the flask twice, each time 
udth 6 c.o. of alcohol. Fthyl acetate is then added in 
a^li qpntities at a time tmtil fhe flksk is filled up to the 
matl^ jme wrhole being shaken after each addition. Owing 
to tiheir insolnbility In ethyl acetate, formgn substances 
are tbits precipitated. The flask is shaken ^oroughly 


for 1-^2 minates, and its contents ffiteied. Eighty^ 
of the filteate ( « 40 o.O. wine) are erSiporated to a 
oonsistenoe on the water-bath at a temperatnrd nemr 
80^ C. The residue is dried for an hour in an ovafi at 
60®— 70* C., and the pure, dry glycerol remain^g ie- 
weighed. The author has shown by experiment that the 
results are satisfactory. 

B. Determination of ^ycercl in sweet wines , — If the 
wine contain more than 10 per cent, of sugar, the i^yoerdl- 
obtained by the above method is somewhat contaminated 
with sugar. In such oases the method is modified ai 
follows; — Fifty c.o, of the wine are oonoentrated tp' 
16 c.o. : a quantity of lime, equal to the weight of sugM 
in the 60 c.o. of wine, is added, and the whole is ewaporabMi 
to a syrup. The residue is treated with 10 — 16 c.c, of’ 
alcohol, and then heated to boiling. The alcohol is de- 
canted into a 100 c.o. flask, and the alcoholic extraction 
repeated six or seven times. The aloohoUc extraot is 
cooled, made up to 100 c.c. with alcohol, shaken, Mid 
filtered. An aliquot part of the filtrate is evaporated 
to a syrup on the water-bath ; the residue is taken up- 
with 10 0.0. of alcohol, and then made up to a volume of 
60 c.o. with ethyl acetate. The mixture is filtered, end 
an aliquot part of the filtrate evaporated to dryness,, 
and the residue heated for au hour at 00* — 70^ C, and 
weighed. — L. E. 


Casein in cheese ; Determination of . A. Trillnb 

and Sauton. Compt. rend.. 1906, 148 , 61—63. 

A METHOD is described for the determination of the 
unchanged protoids in cheese, and is based on the pre- 
cipitation 01 the casein in the presence of formaldehyde 
and acetic acid (see this J.. 1906, 396). Two grma. of the 
cheese are rubbed down with 10 c.c. of hot water, n 
further 60 c.c, of water being added gradually. In the 
case of hard cheese, slightly ammoniacal water is used. 
The liquid obtained, is boiled for five minutes, 0*6 c.o. of 
40 per cent, formaldehyde solution are added, and the 
heating continued for throe minutes. After the addition 
of five drops of acetic acid, the precipitated proteids are 
collected on a weighed filter, extracted with acetone to 
remove fat, then diied at a temperature of 75* — 80* C., 
and weighed. The method is particularly suitable for 
following the (changes which take place durino the ripening 
of the cheese, as will be seen from the fbllowiiig resulto 
obtained by the examination of a Roquefort oheoM 

Freshly-made cheese 19*48 per cent, of casein. 

The same cheese, 8 days old.. 18* 12 „ „ 

16 11*66 „ „ 

„ 30 8*00 

,. 60 7*10 

The products of the digestion of casein are not rendered 
insoluble by formaldehyde, as is proved by experimeixtn 
on casein itself, and also on various samples of p^tottr 
and albumose. — W, P. 8. 


Morphine ; Colorimetric determiruUion of — — . L. 
Georges and Gascard. J. Pharm. Chim., 1006, 88r 
613—516. 

The method depends on measuring the colour produced 
by iodic acid in solutions of morpnino, either idone. Of 
in the presence of a slight excess of ammonia. For 

f urposes of comparison a standard solution oontaixfilig 
*256 grms. of morphine hydrochloride is prepared t 
each 0.0. of this oonCains 0*001 mm. of mono-h^tated 
morphine. A known volume of the neotral edlutiOxt. 
of, morphine of unknown strength is treated #ith 6 
of 6 per cent, solution of iodic acid, and is metbhtd lit 
the usual manner, with the oolorin^eter, agahwt the* 
standard morphine solution treated in a similar thaniieir* 
The tint developed by iodic acid alone readhes Iba 
maximum in about 30 seconds ; after about 16 nidniitea 
it begins to diminish* The colour prodnoed, by 
acid and ammedia is nbt fully deve)o|^ for 4Vo br 
minutes. The method is ugeM a* , 
grarbhetrio results,--^, 0. B. 
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iJaniharidin ; Ikterminaiion o/ — tn eanikaride^. 
K. Siegfried. Sohweizi Woob. Chem. Phafm.» 190di 
U, m^346. 

IPnhnifi? grins, of the powdered drug ere covered with 
160 grnui. of ohioroform, 1 c.o. of hydrochloric acid is 
»dded» ebd the mixture is thoroughlv agitated for several 
mmutet f it is then set aside for 24 hours with occasional 
an^tatiob. One hundred grms. of the ohioroformic extract 
are then filtered into another flask, and the solvent is 
removed bv distillation at the lowest possible temperature, 
the flask being well immersed in the water-bath. The 
rOii^tUd oantharidin is then washed, and transferred 
to A small tared filter by means of 10 c.o. of light 
pstircdOnm spirit, any adherent crystals being removed 
^ib a little more of the solvent. The filter and contents 
atw finally dried to constant weight at 60® C. The ^eld 
-of oantharidin should be at least 0*8 per cent. — J. 0. B. 

Moitture ; New method of determining - — , with epecial 
apfiication to moittture in cordite and other substances 
containing volatile matters other than water. P. V. 
Dupr6. Analyst, 1906, 81. 213—218. 

Watib is estimated by measuring the amount of acetylene 
given off when it is allowed to act on calcium carbide. 
From 1 to 2*5 grms. of cordite, ground as for analysis, 
is weighed out in a t«l)o of about 1 cm. diameter and about 
12 cm. long. It is covered with a layer of sand, and 
'Oaloinm carbide filled in to a depth of about 6 cm., the 
sand being used to prevent the cordite from coming into 
contact with the calcium carbide. The tube is then 
-oonneoted with a nitrometer containing a saturated solution 
of common salt, and the apparatus adjusted to zero with 
the tube brought to a known temperature by immersion 
in cold water. It is next immersed in a* water- bath 
•at a temperature of 100® C. to a depth of 7 — 8 cm., and the 
heating continued until no further eyolution of gas is 
observed. The tube is then brought back to its original 
temperature, and the volume of acetylene measured, 
and oorrectod for temperature and pressure. Owing to 
the fact that the lime which is formed retains a certain 
amount of moisture at 100* C., it was found that 1 c.e. of 
acetylene corresponds to 0*001726 grin, of water instead 
>*ol 0*00162 grm. as given by calculation. — B. J. S. 


XXIV.-S0Il!NTinc & TECHNICAL NOTES 

(Continued from page 717.) 

^Choleaterol. A. Windaus. Ber., 1906. 89, 2249 — 2262. 

MAlTTKifBR and Suida (Monatsh, Chem., 1896, 679) 
-deiioribed three neutral products, viz., a-hydroxychole- 
.stenol, hvdroxyoholestenone, and hydroxycholestendiol, 
-obtained by oxidising cholesterol with chromic acid. The 
first of these, C,7H^nOg, is probably an unsaturated 
•aeoofidary alcohol, whilst hydroxycholestonone, CS7H40O2, 
is the corresponding ketone, and hydroxycholestendiol, 
probably a saturated compound containing 
1 moL of water more than hydroxycholcstcnone. In 
the anther's experiments 20 grms. of cholesterol were 
-oxidised by means of chromic acid in acetic acid, and the 
products separated into neutral and acid compounds. 
‘The former, about 70 per cent., were purified, and finally 
yi^ded 6 to 6 grms. of pur© hydroxycholestenone. The 
4»cid jproduots, on treatment with acetone, yielded from 
4 to 4 per cent, (calculated on the cholesterol) of an acid 
melting at 290® C., and having the formula, C27H44O4. 
An acid with the same composition and properties has 
buen obtained from cholestord by Diels and Aoderhalden 
(Bor,, 1908, 3177 ; 1904, 80921. 

Svdfoxyehale^enont. — Tlie mot that on ethyl ester 
’Can be formed, indicates the presence of a hydroxyl group, 
but the hydroxyl was not replaced by hydrogen when 
the compound was heated in a tub© with jtino dust, it was 
not, according to Semmler, 0 tertiary hydroxyl group. 
A juantitotive conversion of h^ogycholestenone into 
oholtotandione WM effected by boiling it for four hours 
nnte a reflux condenser with dilute noetic acid and xino 


dust. From this the author concludes riiat since ^ double 
bond is so readily reduced, it must stand in the «, id- 
position with regard to at least one of the hetonic groups. 
The close relationsbip^tween hydroxycholestenone tSoA 
cholestandione is also Shown by the fact that both yield 
the same dibromide, melting at about 166® 0. 

Action of hydrazine on cholestandione , — About 70 per 
cent, of six-sided plates melting at about 18^ C. and 
having the formula, C27H42N2, were obtained. Here 
1 mol. of the diketone reacted with I mol. of hydrazine, 
with the liberation of 1 nA)I. of water. This reaction is 
usually regarded as characteristic of |3- and y-diketones 
(in one isolated instance it has been observed with an 
a-diketone) ; and since cholestandione is not an a- or 
d-dikotone, there remains only the 1 : 4 position for the two 
ketonic groups. 

Action of hydrazine on hydroxycholestenone . — There was 
formed only a monohydrazone, C37H42ON2, molting, after 
roorystallisation, at 160® — 161® 0. 

Other derivatives of hydroxycholestenone . — When fused 
with o-phenvlenediamine, and the product crystallised 
from hot ethyl acetate, hydroxycholestonone yielded a 
compound, C3^H440N2, molting at 158° — 169® "C. This 
substance, which was readily soluble in chloroform, 
ether, and benzene, but only slightly soluble in alcohol 
and ethyl acetate, contained one more molecule of water 
than a quinoxaline derivative. It yielded an acetyl 
derivative molting at 148® C., and dissolved in concen- 
trated sulphuric acid or alcoholic hydrochloric acid to 
form solutions of a beautiful Purple colour. Compounds 
of hydroxycholestenone with acetic anhydride and 
sulphuric acid, and with aniline and sulphuric acid, are 
also described. — C. A. M. 


Trade Report. 

GoVBUNMBNT LABORATOttY ; RbFORT OF THE . 

The report of the Government Laboratory shows 
that during the twelve months ended March 31, 
1906, 2(154 samples of “ drugs, medicinal and toilet 
preparations,” 1506 samples of ” flavouring essences, 
essential oils, and perfumery,” and 1112 samples of 
chemicals were tested at the Government l^tboratory 
for liability to spirit duty. 320 samples of mineral acids, 
chemicals, drugs, vinegar, and the like were tested for 
the presence of arsenic. 

The export of medicinal tinctures, flavouring essences, 
and perfumes under the special drawback regi^tions 
continues to increase. In the course of the twelve months 
under review 14,269 samples, representing 143,255 galls, 
of proof spirit, were tested, and there were few occasions 
for complaint with respect to inaccuracies in the traders* 
declarations. The total c|uantity of methylated spirit 
made shows a marked increase, amounting to over 
8, 821. 600 galls., as against about 3,666,000 in each of 
the three jwevious years. Of this amount, 2,189,000 galls, 
represent the ordinary unraineralised or manufacturing 
spirit, and 1,688,(KK) galls, the mineralised methylatra 
spirit chiefly sold by retail to the general public. The 
increase has been wholly in the mineralised spirit, which 
shows an excess of 177,195 galls., or more tnah 11 per 
cent., over the quantity made in the year ended March 81, 
1905. The unmineralisod or manufacturing spirit 
shows a slight decrease, being 23,108 galls, less than in 
the year ended March 81, 1905. This does not imply 
any lessened use of alcohol in manufacturing operatic^. 
l>urit^: the year a considerable quantity of unxm&eri^ised 
meth^oated spirit has been repla^ by aleohot deiiatut«d 
otherwise than with wood n^tha, and thm has 4^ 
bsesr toxther use of more emrient nsoovsry 











8«fiHit^4m df iMoUl /'M^ttupa iih«(/V 

rMMMBtMag 28U1 lor MHitioA te |n«tl^ 2 ^ldd 
ipiill uMdln omimn mui«tl»oturiitt.o|«r^^ wore «ko 
d fdiloe dt and all w«te approved, gjl^ noo of tpeciiaUy 
doBatured idoohol for ipaBTtfaotiivil^ porpoeea Iim been 
•aao^OTed in several additional oases, and the quantity 
of spirit of this kind used in manufacturing operations has 
increased during:; the year to 361,615 proof galls., as com- 
pared with 267,700 proof galls, last year, and 200,452 
proof j^ls. in the year ended March 31, 1904. The total 
quantity of denatured alcohol of all kinds used for indus- 
trial purposes last year shows an increase of 207,000 galls, 
over 1906, and 262,000 galls, over 1904. A large number 
of samples of spirits recovered in various manufacturing 
operations, ana of various special denaturing agents — 
camphor, toluene, animal oil, &c . — have been examined. 
No illegal use of methylated spirit has been detected at 
any manufacturing premises where its use has been sane- 
tioned. In the great majority of the sheep dips examined, 
the chemical constituents have been found to be sub- 
stantially what they had been stated to be. The total 
number of analyses and examinations made for the 
Revenue and other departments of the State was 100,790 


Spain ; Naw CtrsTOMs Tariff of . 

[Cd. 3006]. Price ^d, 

This is a translation of the new Spanish Customs 
tariff which came into force on the Ist July, with com- 
parison of the duties leviable under the tariff which 
was in force prior to that date. The new tariff rates 
quoted in this Return are the minimum rates, these being 
applicable to the merchandise of the United Kingdom, 
winch is entitled to most-favoured-nation treatment. 
Special attention is directed to Schedule III. in the Return, 
containing particulars of the trUrepdt surtaxes leviable 
on products of extra- European origin transhipped in a 
European port ;«al8o to Appendix 1., containing explana- 
tory notes relating to various items of the tariff ; and to 
Appendix II., containing the provisions of the new tariff 
relarang to the dutiable weight of merchandise and the 
Customs treatment of packings and coverings. 


Chemicals ; United States Census of . Oil, Paint, 

and Drug Rep., July 9, 1906. 

Thn Director of the Census has announced the result 
of the tabulation of the statistics of chemicals, including 
wood distillation products and sulphuric, nitric, and mixed 
acids, for the calendar year ending December 31, 1904, 
forming a part of the census of manufactures of 1906. The 
statistics indicate that there has been a substantial 
increase in this industry in the United States, as com- 
pared with the statistics of 1900, which covered the fiscal 
year ending May 31. The products cover only the 
chemicals manufactured and sold as such. They do not 
include products which are made and consumed in the 
establishment whore produced. 

Comparative figures for 1906 and 1900 are shown in 
the following summary : — 


1905. I 1900. 




Nlteic acl4-M .‘Ifev 

Mixed add nb. 

Value dote. 

Tartarlo add lb. 

Value doll. 

Aoetlo add lb. 

Value dob. 

Soda aaU tons 

Value dole. 

Sal soda tons 

Value dols. 

Bicarbonate of soda tons 

Value dob. 

Caustic soda tons 

Value dob. 

Borax tons 

Value dob. 

Potashes lb. 

Value dob. 

Alums lb. 

Value dob. 

Coal tar dbtiUlng produota— 
Chlorides made from coal 

tar dob. 

PiitlUing products, value dob. 

Crude wood alcohol gaUs. 

Value dob. 

Keflned wood aicohol galb. 

Value dob. 

Acetate of Umo tons 

Value dob. 

Charcoal bus. 

Value dob. 

AU other wood distillates . . dob. 

Hypochlorites and other 

bleacliing agents, value dob. 

Calcium carbide fib. 

Value dob. 

Carbon dbulphide fib. 

Value (lob. 

Phosphorus fib. 

Vslue dob. 

Sodium fib. 

Value dob. 

All other electro-chemical pro- 
ducts, value dob. 

Pjnroxyliu plastics, value.... dob. 
All other plastics, value .... dob. 
Anhydrous ammonia, value . dob. 

Carbon dioxide, value dob. 

AU other compressed and 

liquefied gases, value .. dob. 

Alkalolib OK. 

Value dob. 

Gold salts oz. 

Value dob. 

Silver salts ox. 

Valu(( dob. 

Platinum salts oz. 

Value dob. 

Chloroform lb. 

Value dob. 

Bther lb. 

Value dob. 

Acetone lb. 

Value dob. 

AU other fine chemioab, value dob. 

Olvocriue lb. 

Value dob. 

Cream of tartar lb. 

Value dob. 

Epsom salts lb. 

value dob. 

Copperas lb. 

value dob. 

Phosphate of soda lb. 

Value dob. 

Tin salts lb. 

Value dob. 

AU other products d<^. 


41,f6i,419 
2,036, 8M 
67,7M,8&6 
1,707, 886 
2.6M.OOO 
m,no 
27,001.822 
587,642 
518,964 
8,804,646 
66,870 
792,248 
68,867 
1,185,610 
80,178 
2,984,860 

S ,682 
.808 
6,520.106 
644,768 
202,106,860 
2,852,746 


840,641 

604,176 

6.684.871 
2,101.818 

4.842.846 
2,829,486 

68,571 

1,474.982 

28.889,056 

1,107,978 

864,829 

762,275 

81.642,000 

1,088.480 

1.447.665 
67,671 

. 709,618 
* 204,441 
1,880,000 
170,000 

4.086.847 
2,867,098 

1.898.666 
1,178,184 
1,848,906 

274,200 

4,949,686 

2,026,780 

59,969 

440,804 

1,748,882 

088,761 

19.068 

175,682 

610,670 

166,604 

871,894 

440.840 

1,800,896 

161,320 

4,162,187 

18,791,997 

2,845,206 

11,668,680 

2.868.872 
16.985,837 

145,801 

8,896,876 

28,647 

12,018,816 

248.822 

10.676.941 

1,092,080 

28,808,089 





»s8,m 

4,768,888 

68,281 

779,166 

68,186 

1,824.848 

78,779 

2,017,966 

6,687 

602,480 

8,764,806 

174,476 

162.620,869 

2,018,607 


809,880 

612,264 

4491379 

1.660.081 

8,088.140 

8,806,898 

48418 

981,286 

17,164.802 

726.679 

9,684 

492.086 


1,976,887 

119,018 

448,167 

696,184 

70^690 

8,887,628 

1,746,SM 

8,694 

l,2lS;i$4 

499.846 

7,818 

64,800 

896,640 

08,070 

268.288 

189376 

1388.716 

178,866 

1,426,878 

16.888.798 

9.012,886 

10,680,000 

2,081,600 

6,078,809 

46,966 

14,097,906 

68,681 

8,478,860 

4,M 

470.169 

18,886,488 


Number (d establbbments 

Capital dob. 

Salaried offlffiab, clerks, «kc.-~ 

Number 

Sabrles dob. 

Wage-aaruers— 

Average number 

Wages dob. 

MboeUaneaiu expenses dob. 

Ilfftsriab naed, cost dob. 

Rr^ota, total dob. 

OlwBi tons 

flnjnhiirio I . ’/, '.] *toM 

VilttO daih. 

M£Se 8«l4, 69- R. 


448 

119,890,198 

8.887 

4,901,628 

24.528 

18,258,692 

8,937.242 

61,888,219 

•92,088.878 

13,268 

861,018 

826,882 

4.757,046 

80,868 

876.888 

2X6*016 


459 

89.091,480 

2,128 

2,928,083 

29,054 

9,401,467 

4,368368 

84,684,187 

62.676,780 

i 

876^416 
6,896,880 
16399 
289386 
97,868 
aav aaa 


* Exclusive of ohemioal products valued In 1906 at 62,747.4641 
made In establbbments engaged prlmarUy In the maanfactore of 
other products. The prlmupm Items covered by thb amount W6te 
sulpliiulo add. 60*B., 21.908 tons, valued at 6194,476 i nitre add* 
6.009.662 lb., valued at 1224346 ; ornde wood aloohOL 139,187 
galb., valuro at 140,148 ; refined wood aloob^ 1.46M07 milb^ 
valsed at 1808,689 : acetate of lime, 6342388 lb,, maSTii 
162.761 ; charcoal* 6,046,167 busheb, valmd at 6290.192 ; cogi 
tar dbtUUnf nroduota, valued at 9298,646, and toda prodiMti* 
valued at 6^800. 
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N«w Book* 

AKMt'AL ' RvpOBT OV H.M. iKtiPSlOTOB OP EXFLOSlTIUp* 
Homo Office. [Cd. 3044.] Price 28. 2cl. 

This poblioatioa deals with the manufacture, storagei 


paokniff* oonwanoe, importation* and Goveminent 
mapeotion of axpIoeiTes. Hetaila amgiTeii of tlm aooidenta 
by fire or ex;^o8ioD of which the Office had 

Qogniaanoe during ||p4. Theae ahow a total d S4U 
oawng 50 deaths, ^nd injuring MS peopto; Spe<M 
chapters are devoted to petroleiim ana to* oarbide ofi 
oalcium and acetylene. 
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OmeroO, Dr. K., !/<> Keii«i^jftoii;l Tho OftkWnd^^ . 

, , Bochiialt^. f ■ ' 

H. W.» V<> (>07, l^lawaro Av^titti^' 

^ i 8ot;itkBeth}<«)9’bn U^A. 

it^roo* Ira U» l/o Waabbutii; 27J>, South Broad Stroelt* 
Woodbury, N.J., U.S.A* Kxiiloaivun OhoiiilKt, 

Boitijr, A» F., I/O Oakland. N'.J. ; lbl3, Kmlney Street* 
Wilmiautou, Del, U.8.A. 

l^ago, C. Edward, l/o Charterhouse Street ; 1(10-1(12, 

Kemiiuuton Vark Hoad, London, S.K. 

Shainwald, H. Ti., Junr., l/o New York City ; Bound 
Brook, N.J., U.S.A. 

Womlhoad, C. E. ; all com muni cations to 458, Kdfto Lane, 
Droylsclon, Manchester. 

Wright, Ja'wia T., I/O Sail IVancisco j c/o The Mountain 
Copvwr Co,, Ltd., H»20, FourLocnlb Ktreid, (Oakland, 
Oal, U.iS.A. 

Changes ot Address Required. 

Brunt, K. A., l/o Windsor, Ont., (Canada. 

J^raon, Axel, l/o 85, (Jraccclmrch iStro(st, E.C 

Death. 

Zimmelo, Harry B., 20(1 Bellfiold Avenue, I’lCtshurg, 
Pa., ll.S.A.‘ .lulyll 

Patent List. 

I,— PLANT, API-AUATUS, AND MACUINKIU’. 

[A-1 17,253. Vandor. Prwean for 8hari>ening toola by 
ehemienl luoann. July 31. 

„ 17,302. Lorenz, Meann for connecting the end of 

an india-rubber tulxi with the mouthpiece of 
an air pump.* Aug. 2, 

„ 17,012. Aitkcn and Maekie. Apparatus for 

Hcnarating iHpiidH from vupoiirfl. Aug. 4. 

,, 17,813. Breh and Kahnert. Washing [iroewH and 

anjiaratus. * Aug. 8. 

17,832. Maekcrizie and Gibson. Packings (or 
Glover and other towers, funnels. Ai-., used in 
processcrt for eoncoutrating Inpnds and absorbing 
gOHas, * Aug. 8. 

17,01Hl Meyer and Hastort. Ajiparatus for cooling 
and purifying gases. Aug. 10. 

18,003. Ingram. Hydraulic separators particularly 
for jprooious stones and metals. Aug. 10. 

18,014, Moyer and Hastort. Apparatus for cooling 
gama. Aug. 10. 

18,020. Adams. Apparatus for the disehargo of 
liquids. Aug. 1 1 . 

J 11,206 (1905). Johnson (Fold). Apparatus for 

• subjeeting gases or vapours (o the aetion of 
liquids. Aug. 9. 

16,086 (1906). Hargreaves. Heating and evapora- 
ting solutriotiM and apparatus therefor. Aug. U. 

10,212 (1906), Fitz-Patriek, Lord Armstrong. 
Manufacture of briquettes. Aug. 15. 

1804 (1006), Haigh, Wheeler, and Appleyard. 
Moans for rendering certain substances non- 
oonductive of eioctricity, waterproof and acid- 
proof. Aug. 15. 

40*70 (1006). James. Hcceptacle illf' container for 
viscous, semi-fluid, or like ^dhstaiices. Aug. 16. 

4818 (1900). (3au8. Expansion and closing 
apparatus for casks employed for pasteurising 
or like purjmses. Aug. 16. 

6348 (19()6). Soddy. Moans or apparatus for us© 
in hohting matter in high vacua to high tempera* 
turns in ^ss vosftole. Aug. 0. 

0363 (1006). Ekonberg. Filter-presses. Aug. 15, 

7421 (1906). Mastza. Api>arataB for separating 
the oonstituent elements of gaseous mixtures. 
Aug. 9. 

8053 (1906), JameS; lleenpiaolea or oontahaeM 
foreeini-fliyht or ot^;1ik8 sujMkfanoes. > Aug, 16; , 
i3,3li8 (1906h Ifteek. t»^ ireimls for 

v^eoiui fiuidsi 46, 

. , \ 'UOUT: 

17.176. Ponii aud I4^1di lur 




[C.S. 


Fritter. Begenotrittye M 
'fi watw BUd u4her gMeiir iulf BLi'- ' ' 

'' --47,214 

' mm" 3p^,»4T;' >. 

t7,2M. Lyiid«< 

in-odiiomK gu fr<ifa p«troi «nd othoc hjwo- 
carbons for Ughti|i|, luting, Ac. At|jg^ 1. 
17,206. Hipkiiis and rendlebury. Oongttuetion of 
gas producers and method of working them. 
Aug. 1. 

17,322. Woods. Manufaoture of inoandeseent 
mantles. Aug. 1. 4. « 

17,347.* Parker. Production of fuel. Aug. 1. 
17.622. Hooton, and The Ashton Gas Co. Pro* 
dtieing or enriching gas for lighting or heating, 
Aug. 4. 

17,766. Bensenschmidt. Apparatus for burning off 
incandescing bodies. [Gor. Appl, Aug. 7, 1965.]*' 
Aug. 7. 

17,910. Lemon and Freel. Apparatus for tlio 
generation and purification of acetylene gas.* 
Aug. 9. 

17,906. Wise (Kolvay und CJo,). Criko ovens.* 
Aug. 19. 

18,081. Boiiker and Greener. Gas producers. 
Aug. 1 1. 

16,226 (1905). Robeson and Bettington, Fumaoes 
for burning pulverulent fuel and for treating 
pulverulent ores. Aug. 15. 

„ 21,644 (1905). Thompson (Engle and Cahill). 

Artificial fuel and method of making it. Aug. 16. 

„ 24,433 (100,5). Mnreonnet. Gas generators or 

apparatus producing combustible gases. jVug. 0, 

„ 968 (lOtKl). Wielandt, and Torfkoks Oes. Method 

of and ai>paratu.s for producing coke from fuel 
containing a largo proportion of water, such as 
jieat and lignite. Aug. 9, 

„ 2244 (1906). Justice (Phonix Elektrotechniseho 

Gos.). Produethm of electric arc light and 
ap|>aratuH therefor. Aug. 9. 

„ 3145 (1906). Btreubel. Inoandescont mantles. 

Aug. 9, 

„ 80,30 (1906). Roth berg. Coke ovens. Aug. 9. 

„ 9800 G006). Becignoiil. Nceujj^rVII. 

„ 9988 (1906). Fairweather (G. ^yfarth imd Bohn), 

(Jas prodiioers. Aug. 9. 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.J 17,162. Kalle und Co., A.-G. Manufaoture of red 
colouring matter. [Ger. Appl, Nov. 13, 1906.]* 
July 30. 

„ 17*164. Johnson (Kalle und tk>., A.-G.). Manu- 

facture and production of reduction products 
of ortho-nitro-phenylglyoollic acid and ol ieatine. 
July 30. 

„ 17,558. Johnson (Badische Anilin und Soda Fabrik). 

Manufaoture and production of colouring matters 
containing sulphur. Ang. 3. 

„ 17,659. Johnson (Badische Anilin uud Soda Fabrik), 

Manufacture and production of oompouhdi 
containing sulphur. Aug. 3. 

„ 17,611. Road Holliday and Sems, Tumor, and 

Doan. Direct blue cotton dyestuffs, Aug. 4. 

„ 17,748. Newton (F. Bayer und CV). Manufacture 

and production of new azo colouring matters. 
Aug. 7. 

[C.8.] 2622 (1906). Imray (Meistor, Lncltis, und Brffning). 
Manufaoturo of yellow asto dyestuffs. Ang. 15. 

„ 7287a (1906), Johnson (Badisone Anilin una 

Fabrik). Manufacture of oertain naph^aleiio 
derivatives. Aug. 9. 

44,067 (1906). Kolb und Oo„ A, 44. ]|«uif««ture 
of a sulphur containing red oolottring niattut Imm 
thio-htdoxylDarbofylk} acid and Impn Mdo* 
indpayl Aug. 0. 
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[A.] 17,239. Eemington. Prooesn for strangthening 

faltfl and woollen fabrio«.* July 31. 

„ 17,487. Giehler. ProooM0b for the production of 

transparent nattems on tissues.* Aug. 3. 

,, 17,660. Schmidt and Handschin. Dyeing appa- 

ratus. * Aug. 4. 

„ 17,772. Vaysse. Composition for removing the 

grease from wool and stains from linen and 
fabric. Aug. 7. 

’[C.S.] 10,902 (1906). BrosSard. Apparatus for dyeing, 
cleaning, washing, &c. Aug. 9. 

„ 2S30 (1900). Simon and Weckerlin. Process of 

and apparatus for steaming fibres and fabrics. 
Aug. 16. 

„ 7520 (1906). Wreinigte Kunst8eid<3fabriken, 

A.-(l. Process or method for the manufacture 
of artiilcial hemp- hast and the like. Aug. 9. 

„ 14.087 (IWO). Vittenet, St-c umicr XIX, 

,. 16.078 (1906). Thiele. jSee under XIX. 

Vl.-COLOURIiVa wool), PAPER, LEATHER, &c. 

[A.] 17,664. Cowper-Colcs. Process for ornamenting 
metallic surfjioeH. Aug. 3. 

,, 17,643. Cardner, Printing on tin-plate to obtain 

dead or dull impressions. Aug. 4. 

Vir.— ACIDS. ALKALIS. AND SALTS. 

[A.1 17,176. Ogle. DecompoHition of metalho sulphates- 
July 30. 

„ 17,46i. Morton, and United Alkali Co., Ltd. 

Eurnaces tor burning pyiites, &o. Aug 2. 

„ 1 7,559. Johnson ( Hadischc Anilm und Soda Eabrik). 

See under IV. 

„ 17,864. Rambridgc, Production of sulphurous 

anhydride. Aug. 9. 

,, 17,866. Bambrulge. Production of Bul})hur. 

Ai^g. 9. 

,, 17,906 Kead. See under XI ILL 

[CS. J 24,226(1905). Biuion. Manufacture of crystallised 
sodium nionosilicate. Aug. 9. 

24.330 (190,5). Jaubert. Preparation of oxygen 
by flecom]iosition of oxygenated salts. Aug, 16, 

„ 24,849 (1905). llarriM. Apparatus for the generation 

of ozone. Aug 16. 

,, 26,380 (1906). Jolmson (Hadischc Anilin und Soda 

Fabrik). Manufaeturo and production of stable 
dry Iiydrosulphites. Aug. 9. 

,, 9800 (1906). Becigneul. 'IVeutment of spent gas 

fuirifying materials for the extraction of sulphur 
arid a[)}»aratus therefor. Aug. 15. 

IX. -BUlLDlNt^ MATERIALS. CLAYS, MORTARS. 

AND CEMENTS. 

[A.] 17,620. Boult. tMar.sden). Manufacture of building 
material.’*' Aug. 3. 

,, 17,534. Wolinan. Solutions for preserving wood 

and other fibrous material.* Aug. 3. 

„ 17,669. Apperley and Hullingborst. Manufacture 

of artifimal stones and other plastic articles.* 
Aug. 3. 

„ 17,646. Ford, Manufacture of artificial stone or 

sQiid-lime bricks. Aug. 4. 

„ 17,748. Ohlsson. Impregnating wood. &e.. in 

clo.sed vessels. (Swedish Appk, Aug. 7, 1905 J* 
Aug. 7. 

„ 17,761, Kelly. Composition for making or 

surfacing roads, paths and Hours,* Aug. 7. 

[O.S.] 19,180 (1906). Peters. Manufacture of Portland 
oemeiit. Aug. 16. 

,, 22,787 (1906). Watson. Manufacture of bricks from 

clinker and lime. Aug. 15. 

,, 26,993 (1906). Hoettger. Preservation of wixid, 

Aug. 16. 

X.-~METALLUR(j1Y. 

£A.J 17,131. Moore and Heskott. Dirwt process of 
manufacturing iron and steel.* July 30. 

„ 17,242. Massenez and Richards. Manufacture of 

steel. July 31. 

,, 17,441. Ellis (Los Prodults Chiniiques de Croissy). 

Extraction of copper and other metals from 
pyrites.* Aug, 2. 


fA.] 17,587. Jarvis. Manufacture of Bteel. Aug. 4. 

„ 17,592. Ciantar. Extracting gold from sea- water. 

Aug. 4. 

„ 17,616. RoechJing and Rodenhausen. Means for 

obtaining thin liquid dross in electric furnaces for 
metallurgical purposes. Aug. 4. 

„ 17.672. Cowper-Coles. Process for removal of 

scale and oxide from iiietallic surfaces. Aug. 7. 

„ 17,768. Centralstellc fur Wissenschafthoh-l^ch- 

nische Untersuchungen (les. Manufacture of 
brass. |Ger. Appl.. Aug. 21, 1906,]* Aug. 7. 

,, 17,913. Harden, and Amalgaline, Ltd. Jointing of 

aluminium and flux therefor, Aug. 9. 

,, 17,915. Smith, Harden, and Amalgaline, Lttl. 

Jointing of sheet lead, tin, zinc, Ac., end flux 
therefor. Aug. 9. 

17,932. Marks. (Soc. Anon. C. Ansaldo Armstrong 
and Co.) Process for manufacturing armour 
plates and other steel objects or objects made 
from alloys of steel.* Aug. 9. 

,, 17.933, Marks. (Soc. Anon. G. Ansaldo Armstrong 

and Co.) Process for mauufactuiing armour 
plates and oilier objects made of sUnd or alloys 
of sU'cl.* Aug. 9, 

„ J7,t*36. Marks (Soc. Anon, G. Ansaldo Armstrong 

ami Co.), Manufacture of armour plates and 
other steel ohjects, * Aug. 9. 

C.S.] 16,226 (1905). Robeson and Bettington. See 
under II 

„ 15,423 (1905). (,’hurchward. Hanlening and 

timghemng of iron and steel. Aug. 9. 

„ 16.374 (1906). Kingsley, Treatment of sulphide 

and other ore^s. Aug. 9. 

,, 17,310 (1906). Hobson, Selective solvents for 

silver. Aug 15, 

„ 29KH (1906), Newton (Westman T’rocess Co.). 
Tb’ocess for reducing iron ore. Aug. 16. 

,, 6426 (1906). Haclfield. Treatment of magnetic 

lunierials. Aug. 9. 

,, 13,186 (1906). Ibrmingham. Alloys. Aug, 15. 

XI — ELKf'TKG-f’HEMLSTRY AND ELECTRO- 
METALLURGY. 

(A ) 17,(>17. Uow]»cr-Coles, Process for the rapid pro- 
dmdion of electrotypes. Aug. 4. 

,, 17,768. Bridge. Electrically trc-atlng air and other 

gases.* Aug. 7. 

„ 17,981. Wetter (Schuckert und Co.). Apparatus 

for the ele(;trolyti(‘ production and separate 
collection of gases. Aug lO. 

,, 18,079. Bradley and NaliH-Schwabe. Electro- 

deposition of metals or nlioys upon metallic and 
other surfaces. .-Xug. 11. 

,, 18,080. Ramen. Method of precipitating metalB 

electrolytically. * Aug. H. 

[C.N.J 14,996 (Hk)5). Johnson (Badische Arnlin nnd fesoda 
Fabnk). Mean.s for the production of long stable 
electric arcs. Aug. 16. 

., 1926 (1906). Edison. Process of making metallic 

films or flakes for use with active nmtcnHl.s in 
alkaline storage batteries. Aug. 16. 

XII.— FATTY OILS, FATS, WAXES. AND SOAP. 

[A.] 17,164. Tmbert. IVocess for producing oxy-futty 
acids.* July 36. 

„ 17,666. Breda, l^rocess for extracting fats. 

[C.S.J 16,132 (1906). Spies. Candles. Aug 15. 

„ 22,242 (1906). Haddftn (Edsoii Reduction 

Machinery L!o.), I’rocc'ss for converting into a 
marketab'le jiroduct vegetable or animal matter 
from W’hich oily or grea.sy matter has been 
extracted. Aug. 9. 

26.204 (1905). Kessler Soaps, ointments, and the 
like. Ang. 16. 

Xin.—PIGMENTS. PAINTS : RESINS, VARNISHES ; 

INDIA-RUBBER, &o. 

(A.)— PJQMENTS ; PaINTM. 

[A.] 17,772. VayRse, Corapoaition for removing or 
ronovating point and varnish. Aug. 7. 

17,904. Head. Manufacture of barium sulphate 
or permanent white. Aug, 9. 
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[A.] 


I'V-l 


[A.J 


IC’.S. 


17,tK)5. Read- Treatment of minerals or com- 
pounds of the alkaline-earth metals for the 
recovery of useful ]»roduota. Aug. 9. 

(if.) -..R esins, Varnishes. 

17,245. Castle. Manufacture of floorcloths, lino- 
iounis, patent leathers, feltings, body bolts, &c. 
July :ii. 

(C.)— TNDlA-HunUEU. 

17 77J. Kouxevillo. rroc<is.s for the manufacture 
of a substunoc having somewhat similar proiKirties 
to gutta-perclia, obtained by the transformation 
of a et^rtam liydrocarboii. [French Appl., Aug. 
7, ]\KF>.]* Aug. 7 

l7,77o. Fool.sing. Troccss fm production of pure 
caimlflumc *" Aug 7- 

1 (190fl). Hood. Method of and inachme for 

niiiifving crude or reclaiined rubber, but 
aiipliVuble as well to gutta-percha ami similar 
nuitcruils Aug. lo. 


i r A 1 17 342. Fellers, and Guilleaume-Lahmeyer-werke 

I A.-G. Electnoal sterilising apparatus. [Ger 

, Annh. Aug. 1, 1905.]* Aug. 1. , , . 

' 17 767. O^Bneu. Earth closets and deodoriser 

' " and disinfectant for use therein.* Aug. 7. 

' 17 948 Ellis and Slade. Process for forming and 

I ” filling bacteria bods and Unks for punfaofttion 

i of sewage, &.e. Aug. 10- . . , 

i 17 997 Evans-Jackson (Ocaierrcichischer Verein 

i ” fur Cellulose fabrika*ion). Proce.s8 and apparatus 

: for purifying the waU^r uhwJ in 

' res 1 H1J77 a (1906). (Hark (American ater Purifjnng 

■ ’ C'o.). Method and apparatus for purifying water 

‘ bv distillnlion. Aug. 9. 

' „ 10,200 (1900). Declercq. Water purifying appa- 

ratus. Aug. 1 6. 

' (( 7)-^ Dtsinkkctants. 

■ (C.S.J JH.839 (1905). Power. Solid duodoriNcrs or disin- 

lectantfl. Aug. 9. 


XIV.— TAXMNC, LEA'ITJKU, CLUE, SIZE. &c. | 
lA.I 17,129. Jnrig. Treatment of waste li^athcr, raw j 
iiiile.s or skins, lioofs, horns, and bone.s. .luly 30. j 
17,295. Forlics. Mineral siibstitute for glue and | 
proccHH for mu lung same. Aug. 1. | 

17,772. X'avHse. ( bmpoaition for removing fat | 
from leathers and skins. xVug. 7. 

18,002. Osborne and Scliupp ProccHS of con- 
verting eatechin into eatechiitannie aeid. [Cer. 
Appl., Aug. 14, 1905.J* Aug 10. 

[CS] 1787 (190('») Bryan. Process for hardening leather. , 

Aug. 9. * j 

XV. -MANURES, &c. i 

[A.] 17,512 Neoeh. DiHcharging apparatus for supor- 
phoHiihatc pits. Aug J. 

17,878. Macdonald. Process for making inanurcs , 
very drv and aoid-free without, mechanical heat. I 
Aug. 9. 

XVU.— BREWINO, WINES, SPIRITS, &o. | 

[A.] 17,005. Hdl and Hill. Brewing of fermented j 
liquors.* Aug. 4. i 

17,909, (»/onair, Ltd., and Rogerson. Brewing 
beer or other liquors. Aug. 9. ■ t \ 

18.046 Van Riin. Continuous fermentation of j 
liijuidH,* Aug. IL . i. *1 

fO.S.l 22,709 (1906). Ulusaen. Process tor facilitating the 
^ * fermentation of sugar solutions obtained from ^ 

wood (bat contams tannin. Aug. 16. , 

2.584 (1900t. Felix. Process of manufacturing malt 
jireiiarations. Aug. 15. 

8001 (1900). Varga and Kolgyesi. Device for con- 
d noting the gases of fermentation from 
barrels into the open air. Aug. 9. 

XVITL-* FOODS ; SANITATION, WATER 
PURIFIUATJON ; AND DISINFECTANTS. 

( J.)— Food.s 

[A.] 17,110. Williams. Prejiaration of proteids from 
ground nuts.* July 30. 

17,049. (Lilbraith uiid Ross. Table waters. | 

Aug. 4. 

17.825. Deiitsehniann. Metlio<l of obtaining 

auiinnl serum.* Aug. 8. 

jO.S.J 15,597 (1905). Ziindel-Donati. Process for drying 
foodstulTs of vegetable origin. Aug. 9. 

19,521 {19()5). Holgate and Jessop. Process of 
treating milk to produce artificial human milk. 
Aug. 15. 

22,040 (1905). Hunter. Preservation (in vacuo) 
of cooked meats or other edibles in glass or other 
receptacles. Aug. 1 5. 

26,794 (1906). Clarke. Manufacture of an 

alimentary product. Aug. 16. 

(J5.)— Sanitation ; Water Purification. 

[A.] 17,267. Bridge. Purifyinj^ and sterilising water' 
by ozonised air and apparatus therefor.* 

T«1„ ^1 


[A.] 


IC.S. 


XIX. -PAPER. PASTEBOARD, A.c. 

17 70L Liddlo (Roonilz Exploiting Uo.). Amm- 
ratua for making cellulose vessels or receptaclcH. 

17 ^^ 77 . Einfoot. Manifold paper and process of 
producing it Aug 7 

18.030. Schloe.Hscr ami Schloe.sscr. Sloammg paper 
and the like. Aug. 1 L r n i « 

I 8900 (1905). Mather. Manufacture of cellulose 
from vegetable fibres. Aug 9. 

16.417 (190.5). Lockett and Baker. Means for 
applying size to paper during manufacture. 

19,330 (1905). Milos. CVlluloso derivatives and 
process of making them. Aug 9. 

3211 (1900). Van den Bosi'h and Mullqr. Cellulose 
substitute. Aug. 9. , i u 

6123 (1900). Hachsenroeder. Manufacture of paren- 
ment-]»aper. Aug. 16. 

14,087 (1906). Vittenot. Apparatus for manultndure 
of artificial silk. Aug. 9. 

16,078 (1906). I'hiole. Apparatus for manufacture 


XX.— FINE CHEMTUALS, ALKALOIDS, 

essenttat- oils, and extra(;ts. 

lA] 17.167. Imrav (Bade (^hem. Works). Manufacture 
of carbamic aoid esters of the pyrogallol-l-J- 
dialkyl-ethers. * July .30. 

17,169. Busch. Pi’oecMH of manufacturing new 
compounds of slbuminoid.s or proteids with 
bismuth iodide or inorciirK' iodide, July 30. 
17,324. Grcls<-h and Honniiig. Stop)ier for ethyl 
chloride and other volatile lluids. Aug. L 
17,573. Goldsmith, and British Xylomto Co.. Ltd. 

Manufacture of camphor. Aug. 3- 
18,066. Goldsmith, and British Xylonite Go., Ltd. 
Manufacture of ciimphene. Aug. IL 
rC S 1 3222 (1906). Imrav (Farhwerke vorm. Minster, 

■ ’ ' LiieiuB, und Brunmg). Manufacture of formalde- 
hyde Huiphoxylates. Aug, 9. . , i -i 

16,429 (1906). Badische Anilm und Soda Fabnk. 

* Manufacture of t^amphene. Aug. 16, 

XXI —PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 17,955. Herbert. Photographic films. Aug. 10. 
fC S ] 16,104 (1905). Davidson. Colour photography. 
Aug. 15. . 

2067 (1906). Hoflsummer. Process for making 
photographic papers. Aug. 9. 

XXII.— EXPLOSIVES. MATCHES, Ac. 

[A-l 17,414. Resehke. Manufacture of safety 
explosives.* Aug. 2. - a 

17,891. Wefltfaliseh-Anhaltiache aprengstoff, A.-O. 
Nitroglycerine explosives. [Ger. Appl., Oct. 21,. 
1906,]* Ang. 9. 

[C S.] 6269 (1906). Bichel. Explosives. Aug. 9. 
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OMidMeW. 


irrwu!® OT Ta® coal-tab colour industry. 

i^KtoSlNtAlIONS TO 8iB WiLUAU PlBKtK. 


The meeting in oonneotion »with the international 
selel^tion of the 50th anniversary of the discovery by 
William Henry PeTldn of the dyestuff “ mauve,” took 
dace on July 26th at the Royal Institution in London, 
tnd was largely attended, among those pro8(mt being 
^.ady Perkin, Miss Perkin, Prof, H. Perkin. F.B.S., 
tfr. A. G. Perkin, F.R.S,, and Dr. F. M. Perkin. Tolepanis 
)f congratulation wore received from a large number of 
icientific societies and dialinguished chemistH in different 
)arts of the world. Prof. Moldola, F.R.S., Chairman of 
;he- International Committee, presided. 

Prof. MfiLDOLA opened the proceedings by offering 
he hi^rty oongratulationa of Ibo meeting to the 
bunder of the coal-tar industry, on having lived 
-o witness the consummation of his labours, 
n offering him their best congratulations they 
loped that ho might yet be spared for many years to 
continue those brilliant researches with which his name 
lad become assooiated during the later period of his life, 
[t was also a matter of congiatulation that they were able 
o refer to the recent mark of distinction which Sir William 
Perkin had received from the hands of the King. No 
nore appropriate meeting place could possibly be found 
mywhere in the British Ifwands than that hail, the classical 
lome in which, in 1825, Michael Faraday fii’st discovered 
lenzene, which was there on the table before them. The 
neeting which was held last February at the Mansion 
[louse had thre<; objects in view. The first was the 
lainting of a portrait of Sir William Perkin, the second 
he execution of a bust, and the third (he presentation of 
he remainder of the fund for the endowment of chemical 
esearoh in the name of Sir William Perkin. Those objects 
lad been fulfilled, and it was in tlie first place his pleasing 
luty, on behalf of the subscribers, to present the portrait 
vhieli had been painted by Mr. Cope (The chairman 
hen unveiled the portrait, which represents Sir William 
Perkin in his laboratory with a skein of mauve-dyed silk 
n his hands.) The portrait, which was ultimately to 
leoome the projierty of the nation, would, they sincerely 
loped, remain in the possession of *Sir William Perkin for 
uany years to come. Tlien therff was the bust by Mr. 
Pomeroy, of which the original would ho placed in the 
ibrary of the Chemical Society, whore it would act, as 
hey hoped, as a reminder of the long association of Sir 
^iUiam Perkin with their society, aiicf an incentive to all 
iriginal chemical workers in this country. 

Prof. Dr. Emil Fisohkr offered to Sir William Perkin 
or his ao(!>eptance the Hofmann medal, which has 
Hjen awarded to him by the Deutsche themische 
lesellsihaft/ Hjieaking in German, lie said that for 
-wo qiecades the Deutsche Ciieraisohe (lesellschaft had been 
iroud to have insoribod upon its list of honorary members 
he name of Perkin. As the present president of tho 
looiety he rejoiced to give expression to the heartfelt 
ympathy which was entertained for Sir William Perkin 
n the wide circle of German chemists, and to say how 
kighly they prized his achievements in advancing their 
oienco, and in creating a new branch of chemical industry, 
t was indeed a hold undertaking half a century ago for 
he l6*ye»ar-old youth to develop into a manufacture a 
ka]^y •oieUktifio observation of the practical value of which 
kohad correctly gauged the true importance, and thereby 

0 create a new and special art, the fiourishing children 

1 whieh should soon awaken both the surprise and the 

ielight of all -Who took an interest in colour. But his 
ellow-workers had a stjll greater cause ior astonishinent 
rimn» iitor years of earnest mid mieoesaful teohnioal 
roik, m iNskiO M KOtumod ^ pore seienoe, 

nd tnothoda which 

kad. wir Ip 'ovety orgaaio 

fhoinirt 



Ittd also tmjned, hbl attention to the little cpEnlorad. 
boundary between ^endstry and physios, add to 
the world a new iiill valuable means of assistance lor tlilje 
solution of the nroMems of chemical structure. For ell 
those distiiiguished achievements in the field of orgaidp 
chemisti^ the oommittce of their sooiety had resolvM to 
award him the highest marie of distinction in ite power to 
offer, and he was entrusted with ^he duty ot handing to 
him the Hofmann medal, which commemorated the 
founder of the sooiety. 

Sk William Perkin expressed his indebtedness to 
the German Chemical Society for the honour which had 
I been conferred upon him. Dr. Hofmann when in London 
was constantly at the mootings of tho Chemical Sooiety, 
and when he left England he realised the want of such a 
society in his own country. The first volume of the 
.Journal of the German Chotnioal Society was very small, 
but its contents were exceedingly interesting to tlie coal- 
tar colour industry, as it oontained Groehe and Lieher- 
mann’s paper on the synthesis of alizarine from anthra- 
cene, a colouring matter which was now manufactured in 
enormous ouantities aud had superseded the madder root, 
the original source of alizarine. Again, the first pajper in 
the volume was Baeyor's pa|>cr on the reduction of indigo 
j blue, and the continuation of these researches eventually 
I resulted in the artificial formation of that colouring mattw 
I also, and from the insight into its nature thus ootaipj^, 

I indigo was now being made in very large q^uantitics am 
j taking the place of the naturally produced dyo. flo 
! realised the kindness which Germans had always shown 
j to him and his family. At the tercentenary oelebraffm 
of the University of Wiirzburg. a good many years 
ago, ho received tho honorary degree of Doctor of 
Phiic«ophy, and again, only this week, ho had 
received a similar degree from the anoiont University of 
Heidelberg, given him in connection with tliis jubilee 
celebration. He valued greatly the Hofmann medal, 
established in memory of the great man under whom he 
studied chemistry, and from whom he learnt so much, 
Dr. Hofmann, by his enthusiasm and force of character, 

I stimulated his natural desire for research, and helped 
I to establish him in a course which be had pursued 
I for more than 60 years. Ho also greatly appye- 
cuated tho action of the Gorman Chemical Booia.^y ^ 
sending that medal by their president, one of Oeripiliiya 
greatest chemists, from whose hands he felt it an honottf -i, 
to receive that distinction. Before resuming his 
Sir William Perkin returned hearty thanks to allnonnaotad 
with that Jubilee celebration for the honour which they 
were paying to him. Ho could not say how much be 
valued the gift of his portrait painted by so distinguished 
an artist as Mr. A. S. Cope, and he felt sure it would also 
he greatly prized by his family and friends, and would add 
much interest to his homo. They were oil proud to know 
that it was eventually to become the property of the 
nation. He looked upon that portrait as a very special 
part which his countrymen had taken in rtdorence to the 
jubilee of the coal-tar colour industry. That was by no 
means the first time his fellow-countrymen had con- 
ferred honours upon him. Some of tho Universities and 
learned societies had on previous ooc-asions done this in 
recognition of his scientific and toclmioal work, hht that 
gift was certainly the crowning one, aud he thanked them 
all most sincerely for the kindly and generous feeling of 
which that portrait was the evidence. 

Prof. A. Haller presentfid the Lavoisier medal to Sir 
William Perkin, together with an address from theSoci^U 
Chimique de Pans. Bpoaking in French, be said he 
regretted that the president of the society was not able 
himself to bring these tributes of respect, but he had 
charged him with the agreeable mission of presenting 
them. The Lavoisier medal was offered in recog^tion 
1 of the fine work which for half a century Sir WiBiain 
Per|^ had done both in pure and applied chemistry^ and 
in witneee of the fact that he was one qf the firi^ and 
most IHustrioos those who had applied chemistry to 
industry in modatn times. 

dSJ? WtoAK PtiRiCtN, in reply, said tliat his chemical 
was tn, sfinie extent infinenood by Fi^oh 
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cJbemUta, Among whom wore Prof. Cahours, ^ 

Ctlaiire>I)eyille, Paateur, Berthclot, and Prof. A. Wuzt& 
^«n mauve wan finst inteoduced %iie eifk dyers took 
to it readily, but the cotton dyers and calico printers in 
this country did not seem at all keen about it. 
PVenoh roalwed at once the value of the dye for genera! 
p^poses, and immediately applied it to calico prmting, 
with the result that irhen. the patterns came mio tSM 
market aJl the other calico printem quickly followed suit. 
^ the Hooi6t(^ Industri^le de Mulhouae 

^Y^^rded him a silver, and later in the year a gold, medal. 
Tills recognition of the importance of mativc was a great 
^couragement to him, and he had always greatly prized 
those two medala He was proud to odd to them the 
oeautitul Lavchsier medal, and felt doubly honoured by 
receivitm the hands of so illustrious a chemist 

o« Prof, Hallar. 


CUHo, on bohfJf of % b# ClermanL™ 

lituidok‘(!^mioid on btaSiJi ^ _ 

Subioty* and Mwldola, on beh^ of w 
Obamloal Society of X^ondon, sJgo presented addresses of 
eongratUlation. 


Sir William PnBXiN replied to each, and in reference 
to the address of the Chemic>al Society of London, said 
that the proposal of placing his bust, executed by the 
eminent sculptor, Mr. f'. W. Ikimeroy, in the rooms of 
the Oiemical Society, was an honour which touched him 
deeply, as he had always taken keen interest in that 
Society, of which he had been a Follow for 50 years. For 
17 years he was Secretary and for two years President. 
It was to that Society that he had contributed nearly all 
his own researches, and he looked upon it as a kind of 
scientific home. 


Hr. Lbo BAJUKSLAKp presented a congratulatory address 
ironi American chemists, Prof. Hr. Paul Fkibdlandbr 
one cm behalf of the scientific and technical chemists of 
Austria, Prof. P. van Komburoh one from the chemists 
of Holland, and Prof. Dr. H. Rur* one from the chemists 
of Swit«erland. 

Prof, Hr. C. Huisbero and Prof. Hr. Max HelbrOck 

f isented a congratulatoi^ address from the Voreiii 
utsoher Chemiker. Hr. Duisberg said that, as manager 
one of the largest German colour works, he wa#« per- 
sonally pleased to present the good wishes of the “ herein,” 
seeing that he and his (4eriuan colleagues were now the 
gudeners in the largo and extensive garden laid out by 
William Henry Perkin, 50 years ago, and as it was their 
lot to assist in cultivating the young plant planted by him 
when ho invented the limt aniline dye, mauve ; ami 
furthermore beeause they in Germany were now gathering 
the fruits from the large orchard, full of strong and mighty 
trees, which had grown up to full maturity within the past 
five decades from the then small and delicate plant. As 
heirs to the experiments made by 8ir William Perkin in 
the year 1856, th^ rej^arded it as thoir sacred duty to be 
present in the Englisli metropolis, most cordially to 
shake the hand of the esteemed and honoured foro- 
rum\er in that particular scientific and ttndmical 
branch, and to express to him their heartiest thanks 
for his ^^eat fundamental achievement. He presented 
R copy bound in mauvo-dyed leather of a “ lecture ’* 
delivered last June at the general meeting of the Verein 
held in Nuremberg by the distinguished dof/en of German 
scientific chemistry, Adolf von Baeyer, “ On Aniline 
Hyestuffs.” After referring to the important work 
of W, H. Perkins’ fellow-countryman, W. Noel Hartley, 
in measuring the absorption of the ultra-violet light in 
the ease of nu morons chemical compounds, and the 
valuable deductions made aa regards the absorption pho- 
noniena of organic compounds, especially dyestuffs, and 
their bearing upon constitution in connection with the de- 
velopment of colour, Adolf von Baeyer concluded his lecture 
with these words, “ 'J'he key to the knowledge of the 
nature of aniline colours lies m the basic jirojairties of 
the carbon atom. The aniline colours wliicli delight the 
©ye have thus attained much more im|iortHnce to science. 
Their rays are the torch which enlightens the path of the 
explorer in the dark regions of the interior of the molecule, 
and the man who has lit the torch is William Henry 
Perkin.” Prof. Duisberg added that about 3500 German 
ohemints, the mom hers of iHeir Verem, were present 
that day in spirit celebrating with them that unique 
festival. They smooroly wished the whole coal-tar 
colour industry, and especially the English organic 
ohomical industry, prosperity and success. 

Prof. H ALLER then presented, on behalf of the 8ocieU 
[ndustrielle de MulhpuHo, a modal and an atldress, stating, 
at the same tlm4, that the Society had elected Sir William 
Perkin an hbnorary corresponding member. 

Sir WiLUAM Pkhkini in thanking Prof. Haller, said 
^at the llrMt medal ho bad reeelvcd was from the 
ip^'-»«ty. 


Hr. E. HlVBiw, ill presenting the address fj*oiii the Smdety 
of Cliemical Indu-stry, said that- the l*r<*siilent, Mr. Kuatnee 
Carey, of Liverixiol, who was, to his profound regret, 
unavoidably absinit, had asked him. as being his immediate 
predecessor in othfu*. to present to Sir William Perkin the 
address from that So(iiety. Hr. IHvers then rcfeircil to 
the fact that Sir William Perkin and himself, who were ol 
the same age, had lieen Ixiys together at the same school, 
the (^ty of Jjondon School, wht're they had been each inspired 
with the desire to beeonie a chemist I'ly their master, Thomas 
Hall, a pupil of A. W. HofmaniL Tlu'y had both been 
examined in chemistrv by the late Sir Frederick Abel, and 
later on sent to the koyal College of (Chemistry to study 
under Hofmann, Hall having, in both cases, isuximdcd tht ir 
parents to let them follow their bent and devote themselves 
to ehemistry. One difiereni'C helwwn them had been that, 
in the (Jity of l/indon S<’hook Sir ^^’illiRm Perkin was 
alreaily Hall’s assistant helund the lecture table, when Itc 
himself, a yotw junior in scliool rank, was but one of tb(‘ 
juvenile audience. Another difference •was that his own 
stay in the Royal Ckillcgo of Chemistry wu.s during tlu' 
session when Hofmann gave his last course (1851 — 2) in 
the lecture hall of the College in Oxford Street, M'homi.s 
Sir William J*erkin attended a year later Hofmann’s lectures 
at the Koval School of Miiu>s in Jerinyn Street, with which 
the College of Chemistry had just Imeii incorjwated. Thu,- 
it was that they lost sight of one another, on leaving the (.'ity 
of lAmdon Sidiool, until his own return from Japan. They 
hod both lieou IVesidont of the Chemical Section of Uie British 
Assoiiiation, and Jh-esidont of the Society of Chemical 
Industry. These facts must obviously have great signiH- 
cance to himself when lie hail at tliai moment the great 
ha})piuess to present that mldrcaH, lifty-tive. years after they 
hml taken their hist stiqw in ehenuNiry together. 'I'he 
following is the text ot the addifsS; — 

“KIR WILLIAM HENRY PERKIN, Kt., I.LJ)., 
H.Kc., Pn.H., F.K.S. 

“The Society of Cliemical Industry offers to you its 
warmest congratulations on the occasion of the ^’iftieth 
Anniversary of that great event, momenfous both in 
ohomical science and in the industrial arts, your epordi'- 
niaking discovery of the first coal-tar dyeatufi'. 

Ah a conseauenco of that discovery, you were left frees 
at an unusually early ago, to follow any course your 
inclination might suggest, and in that freedom you have, 
to your honour be it said, unswervingly devoted your 
whole life to the prosecution of chemical research. In that 
career, your achievements have lieen so splendid that, 
even had it been jmssihle to forget your discovery olthe 
first coal-tar colour, those aohievementA alone would nave 
gained for you that eminent position 'whiok ydu hold 
among chemists. 

“ Happy in the results of your own researches, you have 
the additional happiness of your aons following you with 
distm^ished success, in the .work o| extending the 
boundaries of the science of chemistry.. 

“The Society remembers with pleasure that at itslounda- 
Uan you were ohosen oneof its vine-l^idents, aid that, 
three yoi^ afterifhrds, you beoame ’ita |bfo«idAt. It 
the reonfiecition of the aaiidees 4<bfnjNfnd^ed 

.ft ami. recalls wRii aatiHfimfckin. iJiAjIk. iS)W< mavIxt 
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Ik mm^ iojrdti «» t faHiMv mftrk dt ik pro- 
JPMiAtkii «i #ovk k 

twm^ k tk» So^ty, to-day. »t idikkkr* 
d^ehriktioii d the Jubilee of the fouadetlon of 
the ooel-ter ooUmn induitry, to do homege to your fleet 
attoinuieDts end hkh oheraoter, and to erlih you many 
l^^ppy y«»*» 0* health and activity,” 

BusTaon Oabst, 

PfttidenL 

July, 1906, • 

Piof. Panov F&AjrKLaan presented a oonsratulatory 
addwws from the Institute of ChemTstry, Sir 
Thomas Wabjdlb one from the Society of Byers and 
Colourists, Prof. SMrnaaLLS one from tne University of 
Leeds, and Mr. J. W. Hslfs one from the Institute of 
Gaa Engineers. 

Prof. Dr. Schultz presented Sir William Perkin with 
the doctor’s diploma of the Technical Hoohsohule at 
Munich. 

Scientiftc addresses were also ^iven by Prof. Dr. A. 
Bernthskn, Director of the Badischo Anilin und Soda- 
fabrik, and by Prof. Dr. C. Libbkrmann. 

Sir William Pkbkin, in reply to all the congratulations 
received during the day, then said : — I am glad that this 
meeting is taking place in this institution, which 1 first 
visited 54 years ago, and for several successive Saturday 
afternoons sat up in that gallery an eager listener to some 
lectures which were being delivered. I was a schoolboy 
of 14 then, and my old schoolmaster at the City of London 
School, Mr. Thomas Hall, to whom I owe very much, 
who WHS interested in mo on account of my great liking 
for Hoictioe, induced me to write to that groat and good 
nuin, Michael Faraday, who was about to give a series of 
h'titnres on electricity, tilling him how much 1 should like 
1 k» bo allowed to atUmd them, and he very graciously scat 
mo an order— Written in his own hand— admitting me 
to the course. 1 little thought then that, in four years’ 
time, I should be the fortimato discoverer of the mauve 
dye, a product which in an indirect way is related to 
Faraday^s soientific work, for it was in 1826 that Faraday 
discovered benzene, which, os is well known, has been 
the initial product for the production of aniline from the 
ooinmenoement of the coal-tar colour industry, and, of 
course, for the mauve. This fact also connects the 
industry with the Royal Institution, because it was in 
this budding that Faraday by his researches discovered 
benzene. And further, I little thought that in a few 
years’ time — May, 1866 — Faraday himself would come 
to the Chemical ISocioty, as he did, to hear mo give a 
lecture on “ Colouring Matter Derived from Coal Tar,” 
and then encouraged me by his remarks. These were all 
things that naturally never entered th<< mind. How 
ujimh less could I have dreamed that 50 years after 1 
hud obtained the mauve 1 should be hero at a golden 
jubilee celebration of the discovery of this dye? And, 
moreover, who could have formed any idea of tlio wonder- 
ful development of the coal-tar colour industry that exists 
to-day, starU^d from such small beginnings, but which 
through the researches of an army of scientific men is now 
of such colossal marniitude? When this year opened, 
I received a New Year’s card from my old friend 
Dr. Caro, whom I am delighted to see here to-day, in 
which ho referred to this year as being the golden jubilee 
of this industry, and 1 thought it very kind indeed of 
iiim to have remembered it j but I little thought that I 
should hear any more about the matter, and not until a 
before the meeting which took place at the 
MAusion House was I privately told that something 
was going to be done, and to-day is the consummation 
of this ” something.” 1 feel, too, the very great honour 
which Is being done me ; but what 1 appreciate most 
dk>piy is that this jubilee celebration, is an kternational 
one, in which nations oh both sides of the glow are taking 
part. I do indeed greatly honoured by the gifts I 
have Received and by the very numerous addresses from 
the iSirued and. other societies, and ffliso by the very 
kind oodgrA-tUkviwy Apoophes that have bos« delivered 
l^eo men, and I do not know bow 

to eK^esr l^e<^dately, and tn^ot that time has 


peventod m irkhftwecHng to them male ^t. 
ladies and g0at|im|W, I feel that 1 cannot take idl 
honour to ticket are others whp deserve liweh 

of it, but are no longer with us. 1 refer to my late lather 
and brother. They joined me when this industi^ eks 
first started* the firm being known as Perkin and ISmns* 
My father, who was a huuder, was much diss^petnkd 
when 1 took to chemistry, as he wished me to be an 
arobitcot, but nevertheless, when I obtained the mauve, 
ho risked most of the capital he had accumulated by a 
life of great industry in building and started the wmrks 
at Greenford Green, evidently having great confidence in 
luc. This was indeed a very noble act on his part, for 
which I have alw^ayH felt very grateful, for, had it not been 
for this, I probably should not have be^ able to start 
this industry, as few would have been inclined to under- 
take the risks oonnoctod with the manufacture of such a 
new and untried product as the mauve dye then y^as. 
My father lived about nine years afterwards, and for- 
tunately was rewarded W seeing the undertaking a 
8uoce.ss. My brother, Mr. T. D. Pe^in. who was expected 
to follow iny father’s business, helped me in my first 
smell manufucturing operations before the works Wsre 
commenced. He afterwards oonduiited the commercial 
part of the undertaking with great assiduity, and also 
took a practical part in the works with great success, and 
we worked together harmoniously for 17 years, until thf 
works were sold in 1873. ’fherefore it will be seemi^ 
what a great extent the collaboration of my father 
brother hail to do with the early success of this industry, 
and consequently I feel that much of the honour so 
lavishly given me to-day should be accorded to them. 
It is certainly a very interesting coincidence that the 
president of the Chemical Society should this year bo 
Prof. Meldola, one who has had so much i)raotioal ex- 
perience in connection with the coal-tar colour industry, 
and has enriched i1- by lus own disooverios of colouring 
matters, as well as by nis researches, wluoh have yielded 
much valuable information in coimeotion witli the amontific 
side of the industry. Ho has taken, I know, a most 
laborious and active part in connection with this jubilee, 
and 1 thank him most heartily for all hia kindness, as well 
as that of all others who have assistod in this matter. 
There is one matter connected with this industry and its 
great development which is of interest, and that is tiie 
immense amount of employment it has created for men 
of all classes, and, of course, especially for the working 
olasseH. When one considers iw ramifioations and jw 
influence on other industries, it is difficult to gauge Ikis, 
but it is often a very pleasant thought to me, ana I am 
also very glnd to know that the comfort and well-bsing of 
the emjplof/h of some of the largest works abroad are 
studied by the jirincipals, and suitable dwellings provided 
for them. And, of course, the end i-esult of all our work 
should be the Umetit ul mankind. But when I look upon 
all the great results that have been obtained chiefly by 
tlie aciiumulahul lubmirK of scientific luon, both inside 
and outside the works, and the skill of those who have 
aMsisted to cany out tlicir discoveries, while I am thankful 
that I had to d{» with the beginuiug ot this industry, yet 
I cannot but feel how humble a part 1 have taken in this 
matter, and how generous and kind all are in connection 
with this celebration in recognising my early labours and 
struggles. I might say much more, but I feel I must 
conmude. This manifestation of the honour you wish 
to do me, of the kindness and friendly feeling you have 
shown me, this gathering together of friends from far and 
near, some of tneui very old friends, is very Ratifying to 
me at this ))eriod of life, when the sun is daclining in the 
west and the evening is approaching; and 1 cannot but 
again reiteraU) how deeply 1 feel all that has been done, 
and again 1 thank you most heartily. At the same time, 
when 1 look back on my life and consider all the way 1 
have bi^n led, above all I thank God, to Whom I owe 
everything, for all His goodness to me, and aScHbl to Him 
all the praise and honout. 

Prof. GliBBN proposed a vote of thunks to theChairg^ 
and Managors of the Royal Institution, for the use of xhe 
theatro-^the workshop of Davy, Farafiky, and Tyndall, 
and the place whe^ Hofmann often It wu 
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^^^priate that that oolebratioii ihould take plaoe 

Thia was heartily aeootded» and the proceedings ended. 

In the evemng a complimentary dinner was given to 
Sir William Perkin at the Hotel Metropole. 

On Friday, duly 27th, the Oreenford Green Works, now 
empty and tenantless, were visited. This was followed 
by a garden party, given by Sir William and I^dy Perkin 
at their residence at Sudbury, during which the visitors 
had an opportunity to inspect Sir William Perkin’s private 
laboratory. 

A soir^ at the I^eatherscliers* Hall, St. Helens’ Place, 
E.C., completed the international celebration. 


INDOSTHIAL ALCOHOL AND METHYLATED 
SPIRITS. 

New Excise Reoppatxons. 


The Commissioners of Inland Revenue, in pursuance | 
of the powers vost-ed in them, hereby prescrih© the 
fi|j|lowing regulations which are to be oiiserved from 
aiM after the Ist day of October, ItlOO : — j 

pAKI’ l.—As to spirit A nthf'r thov inHhylated spirits. 

1. in taking account of the quantity of spirits in the 
spirit store of a distiller the offtcor must/ carry to the dtilnt 
side of the account the quantity of spirits computed at 
proof, which shall he from time to time duly conveyed 
into the store from the spirit receiver in the distillery, 
and must carry to the credit side of the aiicount the ! 
quantity so computed, which shall have been sent out 
under permit. 

2. There must he legibly cut, branded, or painted with 
oil colour upon the head of every cask in warehouse 
containing racked or blended spirits, in addition to the | 
other marks retired to be thereon, the word “ Hacked ” | 
or the letter “ R ” in the case of racked spirits, and the | 
word “ Blended ” in the case of blended spirits. 

,3, The manner in which -a |.K5rmit or certihoate is to i 
be cancelled is to be by writing in large letters in ink 
across the same the word “ Ht'>eeived ” and the day and I 
the hour of the rec.eipt, or by drawing lines in ink across i 
the permit or certificat/e, so as to prevent it from Uung ! 
again used for the removal of spirits. I 


Pabt IL — As to spirits nrciiHd for ns( iv thr arts and j 
rnanujacfvn’s vndcr section W of (he Finance Act 

1902. j 

4. The allowamsi payable under section 1, subsection 1, | 
of bite Revenue Act, 1900, in respect of siiirits received { 
for use under section 8 of the Ejiianco Act, 1902, shall be * 
psid to the person authorised to rective the spirits on i 
production by him to the CollecUir of Inland Revenue ! 
lor the cofleotion within which the spirits are authorised I 
to be jreoeivod for use, of a certificate signed by the officer i 
who shall have taken aiMsmmt of the spiritH on rt^ceipt, I 
and countersigned by tlio sufKjrvisor of the district, setting | 
forth the quantity of spirits at proof which shall liavo | 
been so received. ; 

Part HI. — A a to methylated spirits. j 

6. All spirits to be used for metbylaiion must be ' 
conveyed under bond to the premises where the methy- | 
lariihn is to Uk« {dace, and must there remain without | 
alteration or change in the caak or package in wliich the 
same are delivered until an aooonnt of the spirits has 
been taken by the proper officer of Inland Revenue. 

6. An authorised meihyhitor must at the time pf 
ngethylatlpn mix with dioftoluc in all i^pirite then 
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metiiylated other than kidnstriul methylated aplrihti >ae 
deiifted by the Revenue Act, 18(18, in oddRipn Ap the 
iMter prescribed by seotion 1*^ «if the Spirits Ant, 1880, 
a quimtity not less than three^eighthfs of 1 per eenh by 
vedume of mineral naphtha of a speoiHo gravity of not 
less thsan 0*800, and the mineral naphtha Shall before 
the mixing thereof he examined and oppisoved hy the 
Trincipal of the Govem-ment Laboratory, or other officer 
appointed in that liehalf. 

7. The account to be Icept by an authorised mcthylator 
of any industrial methylated spirits and any tnineraBsed 
methylated spirits premred or received by liirn, and of 
the sale or di^Uvcry thereof, shall be in the forms pro- 
scribed in tlie first and second parts, respeotivr^y, of 
the first schedule hereto annexed. The niethylator 
shall enter in the appropriate account daily, end at any 

! time when required by an officer, the quantity of 
j methylated sj/irits made or received; and the separate 
j quantities wmt out. both in bulk and at proof, and he 
; must keep the accounts at all times oiKsn for insjiection 
by any officer of Inland Revenue. 

8. l^Rsential oil or other flavouring matter must not 
^vithout the cxjiress sanction of the CommisBionors of 
Inland Revenue be addivl to or mixed with methylated 
spirits, 

9. Methylated spirits may be removed by a maker 
of methylaUsi spirits from the place of mcthylation for 
exportation under the following regulations, liz : — 

(a) The methylator must give the ])rojK 5 T officer 
12 hours’ w'ritten notice of bis intention to exi>ort, and 
state in the notice the number of gallons to be exported 
and the time at which the ofiiccr’s attendance will be 
required, w’hjch must bo between the hours of 8 a.m, 
and 2 p.m. 

(b) The quantity exported at any oac time must not 
be less than 10 gallons. 

(c) The spirits may be ex|)orted in casks or other 
vessels, each containing not less than 10 bulk gallons, 
or they may be exj>ort/©d in smaller vessels containing 
any number of complete gallons, provided the vessels 
are packed in cases or tmekage.s containing not less 
than 10 bulk gallons each. 

{d) The casks or vessels must he inarkeii and numbered 
in the prescrilied manner, and be accompanied on 
removal by a permit written by the methylator and 
endorsed by the officoj-. 

10. A retaiJcr of methylated spirits must not sell or 
have in his possession for sale any methylated spirits 
other than mineralised methylated spirits, nor any mefthy- 
latod spirits eoutoiiiing any ews*3ntittl oil or other flavouring 
matter ; but this regulation shall not prevent a retailer 
of methyhikMl spirits, if duly authorised by the Com- 
missioneis, receiving or Jiaviivg in bis possess! industrial 
methylated Hpirit.s for use in an art or manufacture 
carried on by him. 

11. A retailer of methylated spirits - 

(a) Must/ not receive or have in has possession at 
any one time a greater quantity of methylated spirits 
for sale than 200 gallons ; 

(h) Must not receive methylated spirits from a retailer 
of methylated spirits in a (|uantity exceeding four 
gallons at a time ; and 

(f) Must, not sell to or for the use of any one peraon 
more than four gallons of methylated apirits at a 
time. 

12. The account to be kept by a retailor of methylated 
apirits sha0 be in the form given in the aeopnd ocitednle 
hereto annexed. Hue account \» to be at all times open 
to inspection by any ollioer of Inland Revenue. 

lU. A retailer of mothylat>e<l spjlrita mget not uae 
methylated aplrita m any art or carried qn 

him ho boon authbrieot^ by ^ 

,ei l ahm d Revenue to do so. ^ , 


Aim. 91, 190(1,1 . 


14 A ]MrtoA who hto boon ttutkotiMcl to tem^t 
io«th$lot«td i|nvit8 lor ii«e in ort or mnufA^fe 
oACtiM on by him» whetbor he holde or does not hMd a 
lieenoe m a vetailer of meithyhited epiriite, must obtain 
atl aoathyiated iqsirite leoeivod by him from an authorised 
methylatov, and in the manner direoted by aubaection 4 
of eeotion 124 of the Sfiiiita Act, 1880. 

16. A retailor of methylated, apirita, and a person 
authoHaed to reoeivo methylated spirits, must on receiving 
any methylated spirits aooompaniod by a permit, or a 
document in the nature of a permit, keep the permit or 
document and deliver it to the officer of inland llevenue 
who ffirat inspects his premises after the receipt thereof. 

16. The allowance payable under section 1, subsection 1. 
of the Revenue Act, 190b, shall, as regards spirits used 
in inMng industrial methylated sfiirils, be paid to tho 
authorised methylator, on production by him to the 
CpUeotor of Inland Revenue of the collection in which 
the methylating premises are situate, of a oertiffcato 
signed by the sujjervisor and the officer who shall have 
witnessed the methylation, setting forth the quantity 
of spirits at proof wliioh have been used for that purpose. 
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17* Tho regulatiotis of June 16th, 1891, relating to tho 
manufacture and ifiJIa af mA. t^t of November 

17tli, 1900, relating to permits ai*e hbr^y annulled as 
from September 30th, 1906, 

Dated this lith day of August, 1906. 

Signed by order of the Cominismoners of Inland Revenue. 

J. B. Mjbjmih, Secretary, 


ALtX)HOL FOR INDUSTRIAL PURPOSES. 

The Revenue Bill, which iiiohides facilities for tho use, 
without piiyment of dtiiy, of spirits in arts and manu- 
faotures (this J., 1906, 397 —420; t‘6. 706) has received 
the Royal assent. After having been considered in Com- 
mittee, the report stage passed the House of Comiuons 
without discussion on July 27, and the Bill was rehd 
a fiist time in the H ouse of Lords on the same date. Thb 
second reading was carried adthout dissent on JiJfy 
and tho third reading took place on the same afterubdm' 
Rules and regulations for the use of duty-free spirit 
' will l)e issued on October 1st next. 


First Sc/t^dule. 


First Part. 

FoaM OF iStook Account of Industuial MuTiiYLATai) Spirits to bb Kbft bv aw Authoeisbo MBTHtXAToa. 
M - ‘Authorised Methylator. 


Industrial Mcthylatid Spirits Made or 
Received into Stock. 


Date of llfioeipt 
or Mixing. 


fiulk !Streugth 
Oiillons., O.P. 


(Gallons 
lat Proof 


Industrial Metliyhited Spirits Sent Out of Stock accompanied by a Pbmdt. 
Name of Person^ 


Dale of Send 
hig ( )ui or 
Delivery. 


No. of 
Permit. 


to whom Sent 
or Delivoi'tjd. 


Second Part. 


Of What 
Place. 


Bulk 

Cralloas, 


Sh’ungth Ottllous 
O.l" latProoL 


Form of Stock Aci'ount of MiNBRALmBO Mbthylatbo Spirits to be Kmpt by an AuTHontsBii MBTUYi«AtP4(« 
M . Anlhorised Methylator. 

Mineralised Methylated Spirits Made or 
lit'Ceived into Stock. 


Mineralised Methylated Spirits Sent Out of Stock ocoouipuniod by a Ponuit. 


Date of Receipt 
or Mixing, 

Bulk 

Gallons. 

Strength 

(hP. 

Gallons 
at Proof. 

Dote of Send- , xt a 
mg Out or p, 
DoUvery. 

Name of Person 
to whom Sent 
or Doliveroil, 

Of What 
Place. 

Bulk 

Gallons. 

Strength 

O.P. 


! 

1 


i 

1 

i 

1 






GftBuiii 

latPMuL 




Second Schedule. 

Form of SToeg Account to, bb Kbpt by a Hstaii.br of Mbthylatbd Spibits. 


Raquhdtiun. 


Permit, 


I 


Account of Sales. 


Dttte.jNo, ot 

1 

Gallons 

Boquisitionod 

Date. 

From What 
Methylator 
Hoemvod, 

OfWhHt 

Place. 

Gallons. ;Dato. 

Full Name 
cd!Persimt9 
whdrti Sold 

Of Vl^hat 
Place and 
Adih'ess. 

Tmda or 
OceupoiiUm^ 

GallotiiS amS 
'' Parbf^ttfa 
Gal^SbM. 

1 . 

1 , 

1 \ 

1 , 

i 


1 

; i 



■ - 1 

■ 
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STUDIES OF BASIC CARBONATES. 

I. Magnesium Carbonates.* 

BY W. A. DAVIS, B.9C. 

The investigation of which an ecoount is now ^ven 
was undertaken primarily with the object of explaining 
the difficulty, which not unfrequently occurs in softening 
waters, that when the amount of sodium carbonate 
(or hydroxide) is added which should suffice to remove the 
whole of the magnesium as carbonate, pratitically none 
of the “ hardness^’ is destroyed, no magneHium carbonate 
being precipi table at ordinary temperatures. 

At the same time, the hope was entertained of gaining 
information that would throw light on the formation of 
dolomite, MgC 03 ,CaC 0 a. This is a problem of which a 
Bolutiou has long been desirerl ; and now that it has been 
shown, by the examination of the core obtained, under the 
auspices of the Royal Society of London, by boring inlo 
the coral reef in the island of Funafuti, thatdolomitisation 
has taken ulac^ to very different oxtonts at ditferent 
depths (**The Atoll of Funafuti,” Harrison and Sons, 
lA>ndon), it is more than ever denirable to discover the 
conditions under which calcium carbonate may be con- 
verted into the double carbonate. 

At an early stage in the inquiry, it was necessary to take 
into consideration the basic carbonates of magnesium ; 
the results obtained were such that it bocam(» probable 
that the opinions wliich have long been hold as to the 
nature of the basic carbonates generally, not merely those 
of magnesium, are erroneous in no slight degree. In the 
interest of the analyst, as well as of the student of (jualita- 
tive analysis — to whom the formation of “ basic ” pre- 
cipitates 18 the source of much tribulation— it is desirable 
tl^t clearer views should prevail than those which ere now 
stated in the text-books ; this subject will l)e dealt with 
somewhat fully in the following pages. 

formation of a normal carbonate is almost confined 
to the alkaline-earth metals — calcium, strontium, and 
barium. In all other cases a so-called “ basic carbonate ” 
is obtained. The production of such a substance is 
ueually regarded as the consequence of the hydrolysis of 
the normal carbonate. Mondel6eff, for instance, in 
hU Principles of Chemistry” (1897 Edn., I. p, 601), 
speaking of tlie basic carbonates of magnesium, states 
t^t “ their formation shows the power of water to decom- 
the normal salt.” The universal acceptance of such 
view is apparently to be traced to Heinrich Rose, by 
rvrhom it was advocated in a series of papers, published 
in 1851 and 1862 (“Ueber den Einfluas dos Wassera bei 
ohemisohen Zersetaungen,” Pogg. Annaleu, 88, 132, 417, 
597 \ 84 , 52, 461, 547 ; 88 , 107, 304, 312 ; 86 , 99, 279). 
Eewe considered that water, acting as a ” weak acid,” was 
able to decompose more or less completely the salts of 
the “ weak ” acid, oarbonvo acid. 

There has been a tendency hitherto to regard all the 
“ baeio carbonates,” formed from any one metal under 
different conditions, as definite compounds ; indeed, no 
less than 16 distinct basic carbonates of magnesium, 
ei^t basic ottrbonates of copper, and seven of rinc are 
deeorthed said formulated in Hammer’s Handbuoh. 

uncertainty has existed, however, with regard 
to the basic carbonates of magnesium. The magncmi (Uba 
of pharmacy is a sal»tanoe of a very indefinite and 
varying character. In Hammer’s Hand ouch the formula 
assigned to it is 4MgCO»,HidOH)^,4HtO ; in Moissan’s 
“ Tlrait6 d© Chimie Miii4rale ” it is represented as 

• Tsfetn nsd. 
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3MgC08,Mg(0H)s,3H20 ; in the British Pharmacopmia 
(18981 it figures os 8MgOOj,Mg(OH)„4H»0 ; Ro«)oe 
and Schorlemmer (II., 247) are more explicit, and write 
[OH.Mg.COg.Mg.COji.Mg.CQj.Mg.OH] pfus two or three 
molecules of water of crystallisation. Brill (Zeii. anorg. 
CJhem., 1906, 45 , 275) has stated quite reoenHy that when 
magnesium carbonate is heated between the temperatures 
of 230° and 610°, no less than seven distinct basic car- 
bonates are formed ; and he not only assigns definite 
formulce to the several products, but ajwribes to each a 
definite dissociation temperature. Anderson (CJliem. 
Soc. Trans.. 1906, 87 , 261 ), after showing that the analyses 
of commercial varieties of magnesium carbonate cannot be 
reconciled with the simple formula which are given in the 
text- books, concludes that the ” basic carbonates are 
substances of high molecular weight,” and assigns to the 
materials which he analysed complex formula such as 
20MgCOs, 21Mg(OH)8, oSHgO. 

The possibility that most, if not all, of the basic car- 
bonates are mixtures of several subBtances docs not seem 
to have occurred to anyone hitherto. The only hint 
to be found in the literature that such is the case would 
appear to be the description given in the Rritish Pharma- 
copceia of magntsm alba as consisting of “ amorphous 
particles with numerous slender prisms intermixed.*’ 

Not only, moreover, have the “ basic carbonates ” 
of mapieaium been regarded as definite siibstanoeB, but 
special hypotheses have been brought forward to explain 
their formation ; thus Bodlander (Zcit. phys. Chem., 1990, 
35, 31), in order to account for the abnorm^ pro)>erties of a 
solution of magnesium bicarbonate, as compared with 
those of solutions of calcium bicarbonate and barium bi- 
carbonate, goes so far as to assunio that the complex ion 
(MgCOa)n,MgOH', can exist, oonsiclcring this to be proved 
by the formation of a ” basic carbonate ” when the solution 
is warmed. 

Gjsnmbal Survey of Resui.ts. 

decomposition of magnesium hydrogen egrho^afe in 
solution . — From the results obtained by TrB&aW^ll and 
Reuter (Zoit. anorg. Chem., 1898, 17 . 170), it appears that 
whilst a solution of calcium hydrogen carbonate, 
CafCOgH),, is stable at ordinary temperatures, a solution 
of magnesium hydrogen carbonate is only stable in 
presence of an excess of carbon dioxide ; when the pressure 
of the carbon dioxide in the atmosphere above the 
solution falls sufficiently, decomjxiaition sets in and 
crystals are deposited of a compound which has long been 
regarded as a trihydrato of magnesium carbonate, 
1 ^C 03 . 3 H 20 . When equilibrium is established, each 
litre of the solution is found to contain at 15° 0., 1*964 
grms., Mg(C0*H)j, and 0*6410 grm., MgCOg. 

The conclusion arrived at, in the present paper, is that 
the acid carbonate is not at first simply resolved into 
normal carbonate and acid, but that in solution, at 
ordinary temperatures, it undergoes hydrolysis in the 
sense of the equation — 

Mg(COaH)8 + HaO - Mg(OH)(COaH) -f HaCOa. 
a hydrozide^carbowUe being formed which may be 
regajxiod as a true basic carbonate. With the possible 
exception of the mineral hydromagnesite, this apparently 
is the only basic carbonate of magnesium which there 
is any reason to regard as a definite substance. As the 
temperature is raised, however, the acid carbonate 
appears to undergo alteration in other ways than that 
which is here contemplated (comp. p. 794). 

Magnesium hydroxide^oarhonate dihydratc . — The con- 
clusion that the compound which 1^ Idtheitd been 
regarded os the trihydrated carbonate, MgCOj.Sl^P, is 
in reality a dihydrated hydroxide-oarbonate, is based on 
the fact that this salt loses only two-thirds of its water, 
either when heated in a drv state at ICH^ in a ourrefit of air 
or when boiled with a liquid such as xylene (b.p., 187°), the 
remaining third being expelled only at a ntnoh higher 
temperature and always together with some carbon 
dioride. 

The hydroxide-oarbonate dlhydraite U formed aa sole 
pBoduet when Mfintdons of magnpaium oarhonate 

are heated at temperaturcNi It is also 
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piMMinced wiieii tii» D^diMury b«*io *’ predipHAte, wbioh 
M lonii«d m adding ah dkAlhii^ Oftid>oii»t« to a gol|Hon 
of iiiagn««ium gait, ig left ini oontaot with a golutloa of 
oarboa dioiide or of potaMium hydrogen carbonate, 
and, therefore, when the {neoipitate fg merely left in 
cotxtaot with itg mother U(|uor or when moigt precipitated 
magoeeium hydroxide ie exposed to carbon dioxide. 

The gtibstanoe obtained by these methods must be 
aupjpoaed to be a hydrated polymeride of the compound, 
MgfOH)COgH, as it is but very sparingly soluble in water 
(to an extent equivalent to only about 0‘8 arm. MgCO» 
per litre), whereas solutions can be obtained containing 
about 8 grma. of dissolved HO.Mg.CX^H per litre (and 
therefore supersaturattKl with respect to the ordinary 
form), either by the careful decomposition of tlie bicar- 
bonate or by the action of water on the curious variety 
of the normal carbonate discovered by Kiigel. 

Mit0n0aium carbonate, (MgC03)n. — At least two such 
substauces are known, natural magnesite and the carbonate 
obtained by Engel by heating magnesium ammonium 
barlmnate at 130“ — 140'* in a stream of dry air (Corapt. 
repd., 1809, 120, 598) ; this latter is remarkable on account 
of the readiness with which it becomes l)ydrated, “ slaking " 
as easily as lime and being converted ultimately into the 
ctihydrated hydroxide- carbonate. It dissolves in water 
more readily than the latter substanoe, giving a solution 
containing about 2 grms. of MgCXlg per litre ; but the 
solution is not stable, and after a short time deposits 
crystals of the dihydrated hydroxide - carbonate. 
Magnesite, on the other hand, is insoluble in water and is 
not affoot<jd to an appreciable extent by boiling with water 
or with aqueous alkaline carbonates. 

It cannot bo supposed that either variety of the normal 
carbonate represents the fundamental molecule, MgCOy ; 
at wwsont, unfortunately, no method is known of deter- 
hithliiA degree of polymerisation attained to in such 

MaghMitf, ealcito, and dolomite, being isomorphous, 
are iirobay^ polymeric forms of the general ty^, 

( W'CO^)n, ha all of which n has the same value. Magnesite 
and doiomiU^ should, therefore, be as resistant to the action 
of water as is calcium carbonate ; this is found actually 
to be the case, no change whatever taking place on boiling 
them either with water alone or together with alkaU. 

Mixed magmaiuin carhonatea. — The so-called “ double 
salts/’ represented by formuloi such as — 
Mg(X)8.KoCO.,4HoO 
MgC03,KHC0„4Ha() 

MgC08,Na2C03, 

which wore first obtained by Doville (Ann. Ch. Ph., 
1851, iii., 88, 86) by the action of potassium hydrogen or 
sodium hydrogen carbonate on precipitated magnesium 
carbonate, are to he regarded as, respectively, normal 
or acid salts of magnesium hydrogen carbonate; they 
may be represented by such formula) as— 

S COsK f CO9H 

i a^K i OO3K 

ReynoWs (Chem. Soc. Trans,, 1898, 78, 262) has shown 
thai< a lar^ number of such normal mixed salts oan be 
preps^ ^ precipitating a concentrated solution of 
potassium oar1t)onate with the approoriate metallic acetate ; 
well-deBned, crystalline, mixed salts of potassium with 
the metalf«, bismuth, calcium, cobalt, copper, iron, 
magnesium, manganese, nickel, and itilver, have been 
prepared iit this manner. Reynolds appears to have been 
the first to recognise the existence of such mixed oar- 
bpiuttea. Arnold has also recently pdnted out (Ber., 

. i^73) that nearly all preoi{ntated carbonates 

are, #olhble in an excels of the alkali carbonate used as 

Aalts, having a considerable degree of solubility, 
adding a cauftio alkali io a sedutioo of 
bicarbonate, thus :— 


very different products, according to the conditions. 
The acid salt, 

gives rise initially to magnesium hydroxide-carbonate 
aihydrate, 

“« } I +3H.O=Mg j j .2H„O+N»H0O, j 

whilst the disodium salt decomposes in two ways 

”8 j I +H,0=Mg j OH J, { +N.,CO. 

“8 ! to’nJ } +2H,0-Mg(0H),+2N»HC!0,. 
giving magnesium hydroxide-carbonate (or its dihydrate) 
and magnesium hydroxide, the luoportions depending 
on the conditions. By heating it in boiling water or a 
solution of sodium hydroxide, the hydratea hydroxide- 
carbonate is further changed, giving a mixture of msg- 
nesiutn hydroxide and magnesium hydroxide-carbonate. 

DecotnpoaUiori of magwaium hvdroxide'OarbomU 
dihydrate, by twger. -Whon crystalline magnesium 
hydroxide-carbonate dihydrate is heated with boiling 
water, two actions take place simultaneously, the product 
consisting of a mixture 01 anhydrous magnesium hydroxide 
carbonate. OH.Mg.CO^H, and magnesium hydroxide ; 
if the boiling Vie continued during but a short period, 
some of the original material remains imdeoomposed in 
the mixture : — 

"8lJ^H!'*^H,0 =Mg{“Hj+ 2H,0 

H8|ro,H I +H,0=Mg(OH)s+H,0+00,. 

After boiling during about half an hour, the ohaime goes 
on very slowly, as a coating of magnesium hym^xide 
is formed which protects the crystals. When a aolutiosi 
of magnesium hydrogen carbonate is boiled, at Brat a 
precipitate of crystals of the hydrated hydroadde- 
oarbonate, Mg(0H)003H,‘2Ha0, is produced; wnoe this 
undergoes decomposition as the boiling is continued, the 
ultimate product is similar to that formed on heating 
crystals of the compound with boiling water, namely, 
a mixture of unchanged substanoe with anhydrous 
magnesium hydroxide-carbonate, Mg(OH).CO|H, and 
magnesium hydroxide. The mixed character ^ the 
product is shown by its appearance under the microidopS, 

Baaic carboruUea of magnesium. — The tubstane* 
obtained, at the end of an hour, on boiling a solution 
magnesium hydrogen carbonate, having a oonoentraf^flh 
equivalent to 11 T grms. MgCOu per litre, is represented 
by the expression 0’819Mgp03,Mg{0H)t,l'2tlj0v or, 
roughly, 3Mg003,Mg(OH),,3'5H20. Judging from their 
appearance under the microscope, such luostanees, And 
iimeed all varieties of the basic carbonate, are not delate 
salts but mixtures, in ail oases, of the three oompounds, 
HO.l^OOaH, HO.Mg.CO,H,2H2(), and Mg(OH), 
varying proportions. 

l^be extent to which magnem alba differs in com], 
sition, according to the manner in which it is proparedi is 
not suffioimiUy recognised. Thus, its composition niiay 
approximate to that represented bv the expression 
3 — 41i^03,Mg(0H)33— 6H«0 ; or the ratio, MgCOw ; 
Mg(0^ may be nearly that of unity— (or exainple, 
20MgCO3,21Mg(OH)t,62H2O (compare the analyses made 
by Anderson, loc. eit,, of oommeroiat varieties of magnesium 
carbonate).. When prepared with cold soluwons of 
sodium carbonate and magnesium sulphate, the air-dried 
product has the oomuositiou 4Mg(^.%(OH}s U]L<) 
(Rose). That this suDstance consists lilmost en^eliy 
of a mixture ef ^ dihydrated hydroxide-oarbonate with 
hyd]!bxide in proportions 4(OH.MgOC)sIi.SJO) : 
Mg(OI)[)9 is shown, however, by its l^haviour when oidw 
at the jproduot being then 0! the compoiitiop, 
^ that is to say, a mixture of 

at woim be ahtloipated 
frodk lUm Ism ^t, whw dried at 106^, the oompoimd, 
is converted into the anhydrous 

hydtpxide-mutaufcte. 
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Tht> «o*oaU<id “ basio n^agnoBiui^ carbonates ” can be 
obtained by two inetbods : (a) by boiling a solution ad 
raagnesiuju bicarbonate during ft prolonged period or by 
heating magnesium hydroxide-carbonate dinydrato witk 
boiling water ; (6) by precipitating a solution of a magne- 
sium salt with an alkaline carbonate. When the latter 
method is used, a basic carbonate may bo formed even at 
ordinary temperatures. In such a case it cannot be 
supposed that the water acta on a simple magnesium 
carbonate which is formed initially^ converting it into a 
basic product, if the important fact be borne m mind, 
which was first elicited by Fritzsche in 183tt (Pogg. Ann., 
1836, 37, 314), and afterwards confirmed by Favre (Ann. 
Ch. Phys., 1844 [iii.], 10, 483 ; Jacquclain, 

1861 [iii.], 82, 196) and Hose (Pogg. Ann., 1861, 
84, 466), that if the basic precipitate which is formed on 
mixing solutions of magnesium sulphate and sodium car- 
bonate be left in contact with its mother liquor during 
several days, it changes completely into the crystalline 
dihydrated magnesium hydroxide- carbonate, "OH.Mg. 
OOaH.SHjjO. In other words, instead of the normal car- 
bonate or hydroxide-carbonate being decomposed by water 
at the ordinary tem]x^rature and converted into a basic 
carbonate, the so-called basic carbonate can take up carbon 
dioxide from the solution — which contains alkali hydrogen 
carbonate— forming a substance of the empirical com- 
position of a normal carbonate, (MgCOa.SHnO), the 
product so formed being affected only with "^extreme 
slowness, if at all, by water. 

When an alkaline carbonate is added to a solution of a 
magnosium salt, the first product is a mixed carbonate, 
formed according to the equation, — 

2 NttC 03 Na 4-MgSO* =*. Mg(COaNa)a +Ka,S 04 ; 
but, except in the most oonoontrated solutions, this at once 
undergoes more or less complete hydrolvsis into hydroxide- 
carbonate and hydroxide. The so-called basic carbonate 
which is formed is therefore a mixture of these substances 
in proportions, which vary within wide limits as the 
coUmtioAS are varied. Every alteration in the conditions 
tends to modify the composition of the product : thus, 
Hose obtained products to which he assigned the following 
formula) : — 


1. 4MgC03,Mg(0H)2,nHj0; 

2. 4MgCOa,Mg(OH)8,6Hjj0; 

8. 3MgC03,Mg(0H)a,6H,0; 

4. 2MgC03,Mg(0H)8;2H20. 

The first was prepared by mixing equivalent quantities 
of magnesium sulphate and sodium carbonate dissolved 
in tliree parts of cold water ; the second, by using the 
solutions hot and boiling the liquid ; the third, by sub- 
stituting potassium for sodium carbonate, and boiling ; 
the fourth, by using more dilute solutions than in the 
third ease. 

Judging from the great variation in their oomj[)OBition, 
it is probable that the basic carbonates of metals gener- 
ally, not only those of magnesium, are in most cases 
mixtures. 


JlSvidenee supporting the foregoing explanation . — 
observations which were formerly inexplioablo 
«y be interpreted without difficulty in the light of the 
^planation which has been given of the manner in which 
basie carbonates are formed. 

1. The fact that it is possible to obtain either a normal 
or a basic carbonate without varying either temperature or 
concentration, as shown by Fritzsone, Favre, &c. (comp, 
above). 

2. The fact that solutions of magnesium sulphate and 
potassium carbonate of suitable concentration can be 
mixed in oquimolecular proportions without giving rise 
to a precipitjat© (Hose, Pogg, Ann., 88 , 436). This is oTearly 
because a soluble mixed carbonate is formed, apeording to 
the equation MgSOi-f 2Ka00ate>Mg(C0jK)^+;^804, and 
is proof that the first interaotion is not that express^ by 
the equation — 

MgS 04 -hKaCO* -MgOO, 4* KsSO*. 

As the proportions used are in the ratio, 
pf tku magnesium suMate ia unaffeoted- From the 
Mack onwards, {M^g^eda aiba^ I7&6) it hl« been 
HUptlF observed that on pro^pitatii^ a 

alkaline carbonate a eonsidarabie ptopoMm of 


thn^magnesinin remains in sduLtion, and is odlv ieniovod 
e^tmual botlmg. The explanation of this iaet is nO# 
oovidus. 

8. In many oases, it has been shown that the pieoipiiate 
whioh is at first formed, on adding an alkahnO oacbonate 
to a solution of a metaUio salt, contains mors or lees 
admixed alkaline carbonate^ 

(a) Magnesium. — Thus, H. Rose has stated (Pogg. 
Ann., 1851, 84 , 461) that when magnesium sulphate 
dissolved in ten parts of water is mixed with 2 mol. 
proportions of potassium carbonate, dissolved in a similar 
quantity of water, and the precipitate is separated after 
24 hours, but not thoroughly washed, a product is obtained 
containing 11*6 per cent, of potassium oxide. The sub- 
stance prepared by Hose must therefore have consisted, 
to a considerable extent, of the mixed oarbonate 
Mg(C03K)2,4Hj0 previously isolated by Deville. 

(b) Copper. — On adding an alkaline carbonate to a 
solution of a copper salt, basic carbonates oi’C precipitated 
which vary widely in composition, according to the con- 
ditions under whic^h they are prepared : ultimately, 
copper hydroxide or copper oxide is obtained. Hose's 
analysis (Pogg. Ann., 18^, 84 . 466) shows that the blue 
precipitate, whioh is at first formed on adding a solution 
of potassium carbonate, owes its blue colour to the presence 
of a considerable proportion of the blue mixed carbonate, 
Cu(C 08 K)j. or hydrates thereof (compare He3moidB, 
loe. cil.). When the blue precipitate is stirred up with 
or washed with water, it at once loses its blue colour, 
boooming peen. until, under favourable oiroumstanoes, 
the so-called green basic carbonate, CuCO^,Cu(OH)a, 
approximating in oomposition to malachite, is obtained. 
Whether this substance is a true basic carbonate remains 
to be determined. On adding an excess of alkali oar- 
bonate, the precipitate again becomes blue and dissolves, 
giving a solution of the blue mixed carbonate. 

Considerable difficulty is experienced in quantitative 
analysis in washing many precipitated carbonates (for 
example, zinc oarbonate) free from adhering (in reality 
combined) alkali. It is clear that the alkali will only 
be removed on washing at a suitable tompiMrature, and 
with sufficient water to decompose the mixed carbonate 
present in the precipitate. The significance of this fact 
will be appreciated on reading Hose's papers. 

4. If the conditions be such os to prevent the formation 
of a mixed salt with an alkaline carbonate, a normal 
carbonate is formed in the case of metals which ordinarily 
give rise to basic caorbonates ; lead salts, for instance, 
give more or less basic carbonates when precipitated 
with alkaline carbonates, but when a current of carbon 
dioxide is passed into a solution of lead acetate, nearly 
pure lead oarbonate, FbCC^, is o4rtamed, whatever Xiay 
b© the proportion of water (Rcia, Pogg. Ann., 1851, 04 , 46). 
Obviously, the basic oavbofiate of lead cannot be formed 
by the decomposition of the normal carboniSte by water. 

Practical app^iccrf»o»s.~Two important cases in which 
the foregoing views receive a practical application may 
be referred to : — 


1. Softening of magnesian teasers. -—When oaustio Ooda 
is added to a very dilute solution of magnesium bicarbonate 
containing 5 — 260 parts “MgC08” per 10Q,o6o, only a 
soluble salt is formed, either MgfCOsHlCC^Na or 
Mg(C03Na)2, according to the proportions used. The 
solution remains clear until heated sufficiently to deoom- 

E ose the soluble mixed salt, when a mixture of magnesium 
ydroxide and hydroxide-carbonate is precipitated; 
It the original solution contains less than 50 parts 
“ MgOO# " per 100,000, no precipitate is formed 
the temperature is raised to 00^. Indeed, it U impoeoible 
to oom^etely soften magnesian waters containing small 
quantities of magnesium sulphate, chloride, or biOarbOMIIa 
by means of mther sodium hydroxide or etudioiixte, 
unless the temperature be above 9^, T8e diffiouRy 
that is often experienoed m practice in softening snon,^ 
waters is undonDtedly a oonsequenoe of ^ idrmatiq|P 
of soluble mined alkafi (mrbonates of mognoomm. W w 
the fq^vslMit Wpmp ^ 4^ sAdod 
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,*^ 90^^4b^ fir* mtan^, itta MBoiua oi 

^ »“‘ 

wOcadm. oar- 
thSTwoftosa the 
tetnperature in eeaentialT In order 
t^t the mixed carbonate may be formed according to 

So*K ^tion by keeping the temperature Mow 

jT .j^ artinciai cooling, and alno to maintain carbon 
tJ"® «^l2berg Werke Neu-Staesfurt., 

I).B.P., 1^, 14a,40b, 143,409; 1901, 143,596, Zeit. 
Mig^. Chem., 1903, 16, 730.) In decomposing the 
mixed carbonate, it is either gently heated witn an exoess 
of water, or it is mixed with magnesium oxide, which ueoms 
to combine with the carbon dioxide of the potassium 
oarbonatii at, a. temperature not exceeding 
20 (Deutsche holvay Werke, D.R.P., 1901, 135,329 ; 
1903, 157,354). In either oaHC, potassium carbonate is 
obtained together with magnesium hydroxide-carbonate 
dihydrato. If a Ioav tomi»erature be maintained, all the 
magnesium is separated from the mixed carbonate as 
hydroxide-carbonate ; if the temperature rise, a “ baaic ” 
carbonate is jiroduced. 

Formation of vormaJ carhomttca and exceptional eon- 
aUumn ffiving r^^le to hasic aulphaUa. — It would appear 
that the prodimtion of a normal carbonate is associated 
with a predominating tendency on the part of the simple 
molecule to undergo polymerisation. Aus the sulphates 
of the three metals, barium, strontium, calcium, are the 
least soluble sulphates, a fa(5t doubtless to be attributed 
to polymensation. Most sulphates are easily soluble in 
water and probably pom^ss— at least in solution-~a simple 
structure; the sparingly soluble calcium sulphate 
(anhydrite), strontium siilphato, and barium sulphate 
are probably polymerised sulphates of the typo (M^'SC^ln. 
Phe tendency to polymerise so clearly shown in the sul- 
phates extends to the carbonates. It is still uncertain 
(compare Ar/iuni, Physikalisohe Cliemio der Krystalle) 
what arc the conditions determining the formation of 
oalcite and aragonite on precipitating a calcium salt with 
an alkaline carbonate ; it is clear, however, that the 
two subatanc^es can only differ in the complexity of their 
molecules. Such a view would help to explain the 
jMouligr, indefinite stages which are usually manifest 
during the precipitation of calcium carbonate, a more 
or less gelatinous, colloidal form being first produced 
which only liecomes crystalline after a time or when boiled 
V'lth water. 

Maguosium hydroxide carbonate is soluble not only in 
solutions of alkali carbonates, but to some extent in solu- 
tions of magnesium sulphate. In this oa.se it is probable that 

a mixed salt, «.g., Mg-<^,Q*>Mg, is formed in solution. 

Such an assumption is not improbable considering the 
extraordinary tendency of magnesium to give mixed 
salts, such for example, as kaiiiite, MgS04,Ka,3Ho0 
(perhaps aMs!,S04K.3H,0). A maed salt of tL 
type might be decomposed bv water in several ways, 
giving ’ 

(1) OH.MgCOaH-f-MgSO*; 

(2) Mg(0H)a + MgS 04 -f 00 g; 

(3) A true basic sulphate, thiH 

(4) A basic oarbcmate-sulphate I 

^r, A H(X),.MgSOs.MgOHi j 

^ S04H.Mg.COi>,MgOH* I 

of these. Compounds of the type 3 and 4 ' 
^ nol been ieoUted in the ca4e of magnOsium, but Bose 
{m. cif.), under oeKain oo^itlona* obtained by the action 
of alkwi cfliJ^bOnates' on a' scdutlou of eopper sulphate, 
(«)a baaie 60i^su>pt^r (bjabhab tulmteeai^bonate. 

'Of wotMiiMrfwiM ' 


it ^ •nggeated that a small pfopSpHOii o 

z***;:^ Ksp*.Mg,oo,K, 

yWgO^K, IS fwiudd, owing to ooourrenoe of ; 
mteraotions, saeh as^ 

MgSO^ + KaOO,i;:KS04.Mg.<X)8K2pOE.M|(CO#H, + 

KjSO^. 

It is probable that the salt, KSO^Mg.OOaK.ielormed it 
^ when potassium cai^bonai< 

18 added to an excess of magnesium sulphate in a solutton 
containing much potassium sulphate. Such a salt might 
give tm, according to the conditions, to maifnesium 
hydroxide carbonate, magnesium hydroxide, hme mag- 
magnesium potassium sulphate, 
im-MgaO^K., or to a mixture of these substances. 

Expbrimkntal. 

Four series of experiments are dtioribed in the 
foUowing account. The first relates to the deeomnositsion 
ot magnesium hydri^en carbonate in solution ; the 
second to the behaviour of the magnesluai oatbonntes 
with water and diluto alkalis ; the third to the nttture 
m tlie so-called basic carbonates of magnesiuin ; and 
the fourth to the decomposition by water and alkali of 
the magnesium sodium carbonates. 

I. Dbcomposition of Maonxsium: Hydrooxx 
Carbonate in Sulutjon. 

Preparalwn of the aoluiwn.- -At the outset of the inquiry, 
traces of alkali were found to cause a wide variation im 
the results ; special precautions were therefore taken lit 
preparing the solution of the bicarlnmaie. oidind# 
magnesium carbonate contains sodium carbonate, wMim 
cannot be removed even by repeated extraotkm wiHh 
boiling water. The following nmthod, howev^, ulif 
inately gives a solution of magnesitmi bicadbonath whfok' 
does not colour a Bunsen flame yellow. ComnierMal 
purified “ crystal magnesium carbonate la boMi 
successive large qu^tities of water in a tto-Blirs Jdna 
flask, each time during about a quarter an hour ; it il 
then converted into bicarbonate fiy passing carbod 
dioxide (purified by passage through Pondered potassium 
carbonate, cotton wool, and two or three washmg fiadkiS 
I into about 7 litres of water, in which about 150 grms 
j the goHd is suspended, contained in a large hard ^ 
j bottle ; the rate of dissolution may bo inoreasec 
J passing in the gas under pressure. When nearly aSiS 
I solid IS dissolved, the solution is filtered and then i 
I posed by boiling; the liquid, oonUining praotwli 
! the alkali, having been decanted from the preoilpi 
a fresh quantity of water is added, and the solid i5^ 
converted into bicarbonate ; if necessary the treatment 
may bo repeated. 

Decomposition experiments, between 25° and 65* C,— -The 
solution of magnesium bicarbonate which was used eoa- 
P«r litre (=^ 19-81 gviua. 
Mg(C08H)a per litre] ; usually, carbon dioxido in eXMiii 
<M that required to form the bicarbonate was presepi to 
the extent of 2 or 3 per cent. The amount in the stfiiok 
solution was never allowed to fall below that eorrespoo^g 
with the presence of the whole of the maaneann as 
bicarbonate. 

The object aimed at was to ascertain the aetoal alaoilitt, 
at different temperatures, of magneiium bioarbonaPe and 
magnesium carbonate in solutiott, at the motUeut Whit 
crystals of the empirical composition, Wuran 

to separate from a solution containing orlghmlbi’ onif 
bioarbonate. All the experiments were made m the saipa 
way, BO as to be oomparable. In order to exeJude alhati, 
flasks of Jenn glass were used throughout. Abottt 55 c.o 
of the aolntion of magnesium hydrogen oarbWifte was 
intri^uced into a long-noohod, round-hottowfd 
capable of containing 160 c.o., and heated as quiokly as 
^ ^ ^ ^ temperature roqirired 

to elMot the deoon^il^oa. The temneraliure wia 

</7 

9» ww, hunt immersed dii£gfhe wSSk 

^ MWiff tJie diWo]hntWfl0 
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the evolotion of gas. As the manner of shaking is an 
important factor in regulating th« decomposition, special 
care was taken to ensure uniformity in this respect. The 
temperature was maintained constant to within 
Directly the first sign of a crystalline precipitate became 
visible, the time during which heating had l>een effected 
having been noted, th(< solution was rapidly cooled under 
the tap, in order to prevent further precipitation, and 
filteredi By means of a standard pipette 25 e.c. was 
measured into the ajiparatuH in which the total carbon 
dioxide was estimated, and another 25 c.c. was titrated 
with standard acid {1‘065 iV/10 llCl), using methyl 
orange as indicator. The operations were carried out 
as quickly as possible. 

Method of eatim^ing carbon dioxide . — In order to ensure 
complete expulsion of carbon dioxide from the portion of 
the Hquid used for the analvsis, the following inetlio<i was 
adopted : — The 26 c,c. of tfie solution of bicarbonate was 
measured into the round- bottomed, 100 c.c., flask, A, 
conneoted. os shown, with the small distilling flask, B, 
and the U -tubes, C and D. C contained oaloiurii chloride, 
and D was filled half with calcium chloride and half witli 
pumice impregnated with anhydrous copper sulphate, 
ipto A, was introduced 0*1 grin, of thin * ahimtnium 



urniaga j the rubber stopper was replaced and chlor- 
hydrio Aoid (3 o.c. of acid, 1*2, dilutwl with 2 c.c. of 
water) wa» added, gradually and as required, from the 
thietle funnel, T— a screw clip, S, serving to regulate the 
addition of aoid. The carbon dioxide was absorbed in a 

K otcudl bulb, E, of the remarkably efficient type, descrilied 
y Wctsfiel (Bet., 1903, 86. 101). A guard-tube con- 
taining »oda-lime was attached to K. Oare was taken 
to regulate the addition of acid, so that the carbon dioxide 
was evolved slowly. When all the acid was added, the 
liquid was |»adual)y warmed, to cause the aluminium 
to diimdlve in the aoid. The hvdrogeu thus' generated 
not only drives forward the carbon dioxide, but expels 
the gre^r part of that dissolved in the water. Finally, 
the uqnid was gradually raised to the boiling , point and 
kept in ebullition during about 16—30 seconds. After 
boiling* a U4ubo containing soda-lime was put in place 
of the thistle funnel, and air aspirated through the whole 
apparatus. The floek, B. served as a condenser to prevent 
steam passing into the calcium chloride tube, C ; for it 
may be substituted a pieoe of thin- walled glass tube, 
about 2 ins. long, sloping upwards, and drawn out at one 
end, HO an to pass through the stopper of flask, A, and 
conneoted at the other with tube, 0, by means of a rubber 

Htomiuin must not H se tbia m to teoWe rapkky 
at , the j^dinaiT. tempsiaturs. AlUlmnittin powder cmnaOT he 
uSod.' 


stopper and a piece of glass tube. To boil the liquid once 
is usually sufficient ; but for safety the boiling and 
aspiration of air should be repeated. The aluminium 
serves two purposes ; (1) it ensures the rapid expulsion 
of carbon dioxide dissolved in flask, A : if it be not used 
the liquid has to be boiled several times ; and (2) it causes 
the liquid to boil regularly. Several testa made with pure 
oalcite, to ascertain the degree of accuracy, showed that, 
using 26 c.c. of liquid in A, and weighing 6'26~0*30 grm. 
j carbon dioxide (as in the experiments in Table 1.), the 
probable error in the carbon dioxide weighed does not 
j much exceed 1 part in 1000. 

I Meaidts of experiment*. — Table I. summarisea the 
results* obtained at different temiieraturos on decom- 
posing a solution of magnesium hydrogen carbonate, con- 
taining 1 1 07 grms. MgCOg per litre. 

Note. — 26 c.c, of the original solution —01 ‘.6 e.c. of acid 
(l-0ft5 iV/10). 

I • Sxampis of an actual experiment showing method of 
I oaicQlatlon : — 

I Temp. =29®. Time untii first sign of precipitation was 
I observed mins. 

I 26 C.O. of flltert^ dueomposed solution required 01*20 o.e. 
j of 1«006 iV/lO acid and gave 0*2700 arm carbon dioxide. 

I «1*20 c.c. of acidra6l*20 x 1*006 x 0-0022 -0*l4iH grm. carbon 
■ dioxide. ,, 

! *• Half-bound ” carbon dioxide4_o*27no~o*1434=0-1200 grin. 

; <Mu*bon dioxide.] 

.-.In 25 c.c. of soluUon, Mg(COaH)tt-2 x 0-1200 x 
I 0-4212 grm. 

In 26 o.c. of solution. MgOO , == (0-2700 - 0-25.32) 

44 

0-0322 grm. 

Correction for OH.Mg.COaH, 2HaC separated (calculated as 
‘ MgCOt) : — 

26 o.c. of the original solution, before decomposition, neutralised 
61-6 0 . 0 . aoid. 

MgOO I equivalent to 61-6 --61-2 = 0 3 e.c. of aetd has 
: been preolpltated, « 

t.r.asO-Sx 1-066x0-004218 =0-00136 grm MgfJOs. 

Whence MgCO» in solution when crystaUlsation began « 
0 - 0322 -♦- 0-0018 grm. 

HglCOsH)! per litre =0-4212 x 40 = 16*86. 

MgCOi ,, =0*0886x40= 1-34. 

Mg(00,H)j ^6 - 

MgCO, 1-84 ' “ 
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Sate of formaiion Of lif/CO^ from Ms{BCOf)f. 


Temp. 

• 0 . 


25*0 

S9>0 

•34*0 

•87*0 

•30*0 

44*0 

49-0 

54*0 

5B*5 

*63‘6 


MgCO. 

1 

Time In j 

pet litre. 

mins. 1 

1 1*20 

82*0 

1 1*84 

68*0 

1'60 

94*0 

1 1-71 

21-0 

2*21 

lO'S 

2*02 

6*76 

1*82 

S-6 

1-0O 

2*6 

1*27 

l*7ft 

3-09 

1>26 

1 


Eate is mi. lligCO« 
per Utro per 


o-QSB 

0*Bai 

o*aio 

0*040 

(h7i0 

2*4t 


CurvtJi' ftatm 0 /’ ^rmatuvm */" 


• Average of tljree experiment!, , , 

Table II. ahowa tlio rate at which magneiium hydfoiiicitt 
carbonate (oaloulatod as MgCO,) i» formed mag- 
uesinm bicarbonate at different temi>watiiret. 

Example at 2.'^° C. — Time before leparatioE 
82 mimitoB. Total MgCOj, formed =* 1 -2(5 grrna. perl^ 

Kate of formation ^ ^ 0 015 grm. MgCOj per uiiE; 

per litre. 

The reaultB given in the tables are plotted in tm\t 
curvoa. 

Curve 1. ahowH the amount of OH.Mg.COaH in HOlutioh 
(calculated aa MgCOa) when OH.Mg.OOjH/iBLO (t|ip 
ao-oalled trihydrate, MgC0a,3H20) begins to 
The curve thus represents the apparent solubilifw^^Atjffil 
various temperatures of ()H.Mg.Ct) 5 H, 2 H 20 in . 

of the bicarbonate. 

Curve II. gives the ratio* at the same 

instant for different temperatures. 

Curve III. shows the time of heating required befoM 
crystals of OH.Mg.COsH/il^O bemn to separate liNBith 
the bicarbonate solution at different tempmratuiM. 

Owrye/F. shows the rate of formation of OH.Mir.OO»^ 
from the bicarbonate. 

Interpretation of reenUe.—The crystalline prodoots 
separating at all temperatures between 25® and 70® is 
the hydroxide carbonate dihydrato, OH.Mg.OO 8 H, 2 S 20 , 
which is prfootly homogeneous under the mioroshopp 
(Photograph I.) and never contains “ basic ” carbopatillij^^; 

Taiile I. 




Jhinliov exidirig hrturtn and at rommenremerit of separation of MgGC)^,Zfiy^O.. 


Time 

in 


62 

58 

84 

86 

33 


22 

18 


lOf 

10 } 

lOl 


8i 

l\ 

n 


Temp, 

" (’. 

c.e, of 
1*066 

Carb. 

diox. 

MgCO s per 
litre of 

MuCU. 
per litre 

ToUl 

■ 

Mg(HCOa)» 

MglHCOO, 

A'/IO acid 

weighed. 

solution. 

separated. 

MgCO, 

in 1 litre. 

MgOO,: 

26 

61*4 

0-2726 

MS 

0*018 

1*20 

17*12 

14*3 

29 

61*2 

0*2700 

1*29 

0*053 

1*34 

16*85 

12*6 

H4 

61*2 

0*2644 

1-716 

0*053 

1*77 

16*10 

9*09 1 

34 

60*86 

0*2688 

1*67 

0*116 

1*79 

16*12 

9*06 

84 

60*7 

0*2618 

1*76 

0*116 

1*86 

16*»I 

8*65 1 

37 

61*0 

0*2630 

1*76 

0*090 

1*85 

16*97 

8*64 

37 

61*3 

0*2668 

1*56 

0*036 

1*60 

16*4 

10*25 

37 

60*0 

0*2650 

1*68 

0*106 

1*09 

W*3 

9*66 i 

39 

60*4 

0*2558 

2*10 

0*20 

i 2*30 

16*20 

6*60 ) 

89 

60*76 

0*2687 

2*00 

0*135 

: 2*18 

15*5 

7*26 \ 

80 

1 61*3 

0*2688 

1 2*17 

0*036 

2*21 

15*3 

6*94 ) 

44 

61*4 ] 

0*2619 

i 2*00 

0*018 

i 2*02 

16*65 

7*74 

1 49 

61*10 

0*2036 

1*75 

0*072 

! 1*82 

16*02 i 

8*80 

i M 

61*26 

1 0*2670 

1*63 

0*045 

i 1*58 ' 

16*44 

10*40 { 

j a 

60*6 

0*2052 

1*46 

0*16 

1*62 

10*40 

10*12 * 

58*6 

00*76 

0*2700 

P14 

0*195 

1*975 

16*98 

19*92 

68*5 

1 61*8 

' 0*2*80 

2*90 

0*036 

9*00 

14*0 

4*06 ) 

69*& 

00*9 

0-M84 i 

£*8« j 

0*108 

2*90 

14*1 

4*75 \ 

«3*6 

«1*0 \ 

r ] 

■ ‘ • 8*26 ' 

0*098 

9*96 

49f0f 

' 

4*1 ^ J 
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A»0ftf0et, 

«t F^und 

vj/ lW. Mgo, 29^76aCO*, 32*71. 

IL 70®. MgO, 29*43, COg, 32-4«, 




MgO 

OOs 

MgO 


Katio 


:1'102 


III. 78*. MaO, 28-68, COj. 32-07, -n-l-OiW 

OM.Ml^COj.^HgO rncjiiiros MgO — 20-1(1, 

OOa-31-79, H„0 = 3»-05. 1-000 

; - MgO 

AM three |wo<lui^t8 contain «liglaly more MgO and CO.. 

* ,iha.n oorrespond with the formula, OH.Mg.(X),H, hut 
CO 

the hom^tatiuy of the ratio nhows that thi« in due to 

« alight loiW pf water. Von Knorro (Zeit. anorg. Chern., 
1:908. Sit. 200) ha» alao obaorved that the finely divided 
** tnihydrate,** MgC(.)a,3HgO, lowes a little of its water 
at tha ordinary teinjieraturo. That actually the Hame 
orjfIttaRine variotvof thesalt, OH.Mg.COyH/iHgO.Heparaten 
at 70^ M at, 26'^ 18 apparent on examining the cryntals 
uadpr luicroHoopo, l>oth in ordinary and in polariMcd j 
l^ht. The peculiar changes in the " apparent solubility ” i 
of the ©arbonate seen from Curve T, to occur in the, neigh- 
bpttrhood of 39" and 5b" cannot, therefore, be attributed 
the formation of different hydraU^s or ory.stalIin(» 
'varieties of the salt. Curve fV., on the other hamf, showa 
that in the interval from 2.5" to 50", thnse distinct stagcH j 
1^ be traced in the decom|»oaition of the bicarbonate. 
Thm^ are. as follows;— 

' /. 26"— 37". — The Curve I. of “ apparent '* 
HolhbiUty is in reality a curve of aiqierHoluInlity ; all 
the points on the curve represent amounts of MgCOg in ' 
splt«tion (12 to 3*! grms. per litre) far exceeding those ' 
(jorrofl ponding with the solubility of the so-called tn- ' 
hydrate, MgC0o,3IIj,O. which HejiaTatos. According to i 
A^irhach (Jfeit. Kieetroc.hemie, 1004. 10, 101) the solubility ; 
oi llteCOjj.SlIoO, expressed as MgCOj^, is about 0*73 gnu*. : 
plr air© at 26®, and diminishes as tera^ierature rises. ' 

l-t Uronld iippoar that between 26" and 30" two changea 
aro taking place, viz., the following:-- 


the tdearhmuiile h only atightly influeneed by tempera- 
tUfft. 

tj !Beffion II. 37® — Sb’d®.— At about 37". a sudden change 
in. the direction of Curve IV. occurs, showing that a new 
kind of decomposition of the bicarbonate is setting, in; 
the slope is stoaxier, indicating an increased rate of 
deoommsition. Curve J. shows at tho same time a 
gradually deiiroaaiag amount *,of OH.Mg.CChH in solution 
at the moment when crystals of OH.Mg.C()..}H,2Hj{0 begin 
to separate. It would appear that the decomiHJsition, y, 
of the bicarbonate, which acts in at about 38", produces, 
not the soluble form OH.Mg.COQH, but thoiirobably more 
polymerised form (OH.Mg.Cf b, H.2H^U)n airectly. It is 
difficult to realise how this occura. but probably several 
molecules of the bicarbonate take jiart simultaneously in 
the action, thus: — 


aMg(C()3H)2 4- aH20->(Mg« 
Tho low Holubility of the 




C(b 


-liijghich a comparatively soluble and, jicrhaps, simple 
^"^WOlside-carbonaie is produced, and a second, in which 
hydroxide carbonate undergoes polyiiiorisation : 


»Mg<" 


*0,11 + ^9 


>(MgOH.C03H,2H20)../3 


M all TKiints, when separation begins, tiio solution may 
^ Jpegarded as saturated with (OH.Mg.C03H,2H20), but 
»4(t aWturated with tho simpler, leas complex form, 
(^ICg.OOgH, which is being produced directly from the 
bi4#rbonate. Tho variation anown in Curve 1. as regards the 
aniciunt of MgCOg in solution at different temperatures, 
may be rewarded as due to there being difiFcrent amounts 
of tho simf^ form.OJK.Mg.COgH , in solution at the moment 
when crystals of 0 H.Mg.C 03 H, 2 HjjC begin to separate. Tho 
foot lip to 37" the amount of MgCOa in solution at 
th®^, gVomaixt ojl Reparation of crystals increases with 
may bo inU^rprtded by assuming, that rise 
of accelerates the change, a, more than 

it,, 40*0* Both changes occur comparatively slowly 
botwooh 33® gtkd 37°, so that the bicarbonaUi solution has 
to bo hodted dmiog intervals varying from H‘2 to 21 mins, 
(see Table H) bSW pr© solid begins to separate. Tho 
gentl© tloM of Curve IV.. between 26" and 37", shows 
that interval the actual rat© of decomposition of 


•rystals having the com- 
]>OHition, OH.Mg-C()3H,2lij.O (viz., about 0*7 gnu. jmr 
litre) w'ould point to a cotiaidt'rable degree of pohunonsa- 
iioii. Between 37" and 68*5", the three changes, a, ft, and y, 
are probably occurring simultaneously ; the slope of tho 
Curve IV. and the con.stant diminutiuii of the amount of 
MgCOg in solution at tho moment when crystals begin to 
Hcparato (Curve. I.) would, however, indicate that tho 
change, y, more and mOrc predominati^s as the tompej’ature 
IS raised. A “ lag may occur in the beginning of tho 
change, y ; this w'ould account for the values obtained 
between 34" and 30" on the ('urve 1. If such a “ lag ” 
could be prevented, the Curve T. would probably follow 
the course marked by tho dotted line, MN. 

Region III. Above CO". -Between 58*5" and 03*6", 
another and, as it were, explosive docomjiosition of mag- 
nesium hydrogen carbonate sets in ; the result of this 
seems to bo the direct formation of the soluble hvdroxido- 
carbouate, OH.Mg.COgTl, for the amount of MgCOg in 
solution, at the moment crystals begin to separate, increases 
from 1*276 grm. per litre at 68*6" to 3*09 grms. jier litre 
at 03*5°. There is an enormous increase in the rate of 
decomposition of the bicarbonate, (Xirve IV. becoming 
almost vertical. The velo(uty of the change, ft, at 63*6" is 
sufficiently great to cause a separation of crystals of 
()H.Mg.C03H.,2H20 in IJ minutes. The changes 
occurring between r)8'.5" and (J3'5" are probably — 


“»<- c4h - 


■Mg. 


OH 


CO™ 


■COgli' 

(OH.Mg.CO;,H.2HaO)n../3 


• Aik MMlogy may be traced between such a hydrolyiU of 
mmlilum biconionate and the decomposition by water of tlw 
etjh^^ « mamjmlum bromide and iodide <Meiisch«tkiiL Bntl. 
f ^ ^ Abstr. Cbemi 800 ., loo«, 

lftd(0O«f)|.A4 + KsO M«(OB).Oa*H,A4i + H,CO,. 

. : 


Above 03". — The hydrolyses, a and y, are negligible in 
comparison with the decomposition J, 

Magntaium. hydroxide^carhonate, OH.Mg.(X)8H.— The 
foregoing results show that the action of water on mag, 
nesiuin bicarbonate is initially one of partial hydrolysis, 
givinj? rise to MgOH.COgH ; thes actual product being 
the dihydrate, OH.Mg.COaH,2HeO. This substance does^ 
not lose water when boiled with absolute alcohol 
(b.p., 78") during lj|^ hours; at 96" the rate of loss liegins 
to bo api»rocittble, and at 100" the product, OH.Mg.CC^H, 
IS obtained on heatmg until the weight becomes oonstant. 
Even at 110" — 115" water is lost comparatively slowly; 

2 grms. pf OH.Mg.COaH,2HjjO losing 26-43 per cent, 
(constant) of its weight in 18 hours when heated, in a 
crucible at 110" — 116^ At 126" the loss of weight oooiur* 
more rapidly, but does not (unless the heating i* t®ry 
it ^(Oli^GO required for the formation of, 

At 126", 2 '000 grms. lost 26-45 per cent, (constant) in 
4^ hours. Theory for lose of 21403=26*yA per cent. 

Maigmesium hydroxide carbonate can also be obt«in®d 
from the dihydrated salt, Mg(OH).OOsH,2HtO, by boiling 
the latter with xylene (b.p,, 136"— 188°) anti distilling off 

Ott.^^00^ at X26* dmlni 


accompanied by lonof wattr® 




‘ ;<((»’ Ad 'faat'liwi it i#' 

(460 gw.)* adidthAjlatstdV gr4dt dlflSUedWo^ 
t;n« fidilia, vntn it no }6 im^ oAvried wator with i)^; 
dktUtoiij)^ to AO roffuUt^ as to be oontimiotiA dMig 
SlluM^i the amonnt of xylene then reiQAlning undiatilleo 
being Abont 76 e,c. The last 100 c.c. of xylene passing 
OterebrmW be perfectly limpid and free from water. The 
crydta^B remaining, after b«nng heated diiring 15 minutCH 
in a Stroain of air at 130'' to teniovc traces of xylene, gave 
MgO e? 39*97, OOg 42*36, HgO ^ 1 7*67 per cent. ; oaicnlated 
for Mg(Oir).C 03 H. Mg()-39*30, CK)2r=.43-06, HgO- 17-58. 
The product has lost a little carbon dioxide, probably 
owing to slight decomposition by water ; the nnalvaiH 
correaponds with a mixture Mg( 0 H).C 03 fl 4 ' 
0-p30%0fl)2. Calculated: Mg()-30-U2, 002 ^42-27, 


^HaOiw 17*82 per cent. 
It is remarkable thi 


It is remarkable that the hydroxide-carbonate* rotains 
the external crystalline form of the dihydrate 
0H.Mg.C03H.2H2(), from which it is prepared, either 
^ by boating in the dry state or witli xylene. When 
examined under the microscope, however, it is seen to 
differ from the dihydrated salt (Photographs I. and II.) 
by showing striations running IcngthMose along the faces 
and small ‘‘ blowholes ” from which steam was probably 
emitted (sfee Photographs III. and IV.). The hydroxide- 
carbonate would thus appear to be pscudomorphous with 
its dihydrat^^ but it is to Iw) observed that the optical 
properties of the latter do not appear to be destroyed ; 
the crystals of Mg(0H).(J03H, when examined between 
crossed Nicols, appear bright against a black ground 
(Photograph V.); I’botograph VI. shows a crystal of 
the dihydrate, Oir.Mg.(K)3H,2H2t>. under similar con- 
ditions. The extinction is in bot/h substunces straight. 
It would appear that w<‘ arc dealing witli one of ilioso 
cases in which loss of water exerciscH little influence on 
crystalline shape ; as, for instance, in passing from 
NagOrO^.lOHgfl Na2C»04,41l20 (Arzruni, jFMiysik. 
Chemie <Jer Krystall, p. 270). 

11. Maui^khium Carbonates. 

For the peculiar properties of Pngcl’s variety of 
MgCOs* ('ompt. n>ncl.. 1899, 129. 598. Tt is easily 
i convertible by water into 0H.lVlg.C'03H, and therefore 
can be decomposed by boding with wat<T giving mag- 
nesium hydroxide. 

Miiffrii'fiifr, (MgCtl.jln, cither crystallme or mas.sive, 
is not changed when boiled in a state of line powder witli 
water or alkaline carbonates, 

()i igiiiul substance eoiitumed MgO -47*50 
per cent. Boiled two hours witli water, MgO- 47*31. 

il/rtssicc. (Iriginal snUHtaiici' e.ontaiiicd MgO — 49*3 ja-r 
cent. After boding two boiiiN with water, MgO- '48*9. 

Crytfialiino. - Boi'ed two hours With AVlO jaitaMsiuiu 
carbonate, MgO -47*1 per cent. 


ill. Tuk yo-cAUvEij “Basic” Maunehium Carbojiates. 

Brill (Zeit. anorg. Cliem., 1905, 46. 275) cansiders that 
a series of seven distinct basic carbonale,s arc formed, 

; bififtweAd the temperatures of 230" and 5I(f,when niagnesiuni 
oarbonftto is heaU^d, and attrihutes to each a. dclinitc 
dtoStWiatiou tiunfW'rature. 'I'lio fact flidi he worked with 
A “ fayproscopic ” magnesium carbonate, liaving the 
composition, MgC'03,', 11 2 0, however, deprives his 

resmts of teal signdicam'c as c.xumples of tho “ disso- 
” of magnesium carbonate ; tnc presence of water 
profoundly modifies the decomposition of magnesium 
c|irb<>Rate. Bnll’s material began (owing to the nresence 
, WAf»r) to ‘*'*dissoeiate ” at 230". MagUAsite aocs wot 
WAter vintn 405" ( An(l«tsoa),^W hydfoxwlc 

* If th« WAfcnr to Dot.romoved way, to^AttAcKi the 

Atul .iivan liso to a mneb 


ef iifruMysiA 

Vtlie ineti|i<4 moM m 

the OarbnnAte, nontAtoted in 
ally by ^mean* df a lUmsAy burner,, in A J«tAA 
tion tube, 9 ins. by | in., throogKwhiah a 
was slowly passed. The watpT' And 
formed were absorl)ed. respectively, ‘|ti a 
chloride tube and Wetzel potash milb, aA 
combustion. The decomposition was 
within 20 — 40 minutes ; during the lAA^ 10, " 

largest possible flame obtainable with the 
was used, and the decomposition was considiaPill^W|^ 
an end when, on stopping the current of air, 
did not pass forward into the bulbs durin{|«bntSt 
The {.Kircentage of magne.sium oxide WAA Ai>(i|(^||i|||| 
igniting, to constant vreight, in a mufftb 
0*5 grm. of the carbonate. A check 
the analyses was obtained by aseertAtkrittg 
sum of the percentages amounted to 100. H 
analysed waa at all hygroscopic and, therefori^ 
weight whilst being weighed in an open boat, 
was slightly moditiwl. The siibatawoe wa® 
small corkiid glass tube, about ^ in. diaraOter, 
the combustion tube, being faiured against a plug 
placed about IJ in. from tho end coiinocted 
w’eighed calcium chloride t ube ; the combustion 
i hen gently shaken so as to distribute the powdat 
and ensure that tho whole of it got heated. 
analysiH. it is, of course, necessary to pass dry air 
the heated tube to expel all moisture. ^ 

Formation of the salt. Mg.()H.CO8B ,2iB20, 

Hodiuiu rarbonaic on magnesium. svlphalc.--^o}dlttAl^^ ; ^ 
equivalent quantities of sodium carbonate and 
Hulnhato, each dissolved in 15 parts of water, were 
ana the “ basic ” precipitate first formed left wi’^';?i|||A, ^ 




mother liquor. After four days, the preolDitatdlg#’^ 

! entirely cry.sttt]Iine, and contained MgO—29'JMI 
I (air dried.) The mother liquor after standil^ ' 

{ months gave a further crop of needles, wliich 
: gave MgO -29*25, Calculated for 
MgO — 29.1(5. Tho oxi^eriment clearly shdwA 
S “ basic carbonate ” cannot bo produced by the 
position of the hydroxide-carbonate by water 
ordinary tem]>orAture ; the crystals separated 
I mother liquor wore in contact with water 
! slight excess of alkaline carbonate during 
and yet contained magnesia and caebtm diuiddA 
I ratio corresponding with a normal carbonate/ ‘ 

i Tho following ox^Hirimout shows that pure wAt^ | | to || | 3 
from alkali, is practically without action on ma|;)U|Aimw^ 
hydroxide-i'arboniite dihydraU* at the ordinary 
; (ure. About 1 grm. of the BjjeciMlly pgrified mAt^i|||||SP |^ 
i left at 18" for throe weeks with 150 0,0. of <Bstdldd^MW 
1 in a wcll-stopjiered Jena flask ; at the end of this 
I solution was perfectly (>U^ar and the crystals tr(dtl|)ppMP^|u 
I and unchanged. After about one month, 

! crystals began tjp stick to tho ^lass and to dhow 
I where they were in contact with it ; a thin film ofhydtOt|p^,f ^ 

; began to form over them. The deooih|)osiri<m » 

I with tho glass is perhaps caused by the glass 5149^ ;' /// 

I Effect of boiling the salt, OH, ^ 

I water. — 5 grms. of tho crystalling salt, Cbn«||ih||.b^^ 

! needles, was boiled with 325 c.c. of water ih ’’ 

I during 15 minutes, about a third of pro^)4st > 

i separated, d^iod in tho air, and 
I 'J’he remainder of tho solid was then bopea%d#i 
j liquid during another 15 minutes, aftd hitf 
i luid dried, Product II. The remaining 
1 solid was boiled with liquid duting^O minutes, ' 

j being kept fairly constant by adding watAr as 
Product III. Product I. represents the effect-^ibl hp® 

C^.ltfgdl>AH,2H^ydthwn^ 15 ' 

bpfc duipirig, 30 mlhutus; .And 
iWftult.of hWiq^with water duriim houfit' 

' summarises t^o 

dried'. . . , " * . 
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' 'Hl • 


U 


SO 


6d 


■sEsa“ 

T^' 


S*5 


8*7 












Mixture of. > 


I 35-28 2 .S -62 


, 41-46 36-40 23-18 1 


, MbOO|, 

0-234 MR(OH)a. 
( l-eiHjO 
(MrOOs, 

^0-270 Mb(OH)„ 
(i-a85 n,o 
MgCO,. 

0^76 Mb(OH)*. 
1 823 HaO 


*< 3-lfl s!(i( 0H).00. 
1 1-0 Mb(OH), 


H. 2HsO 

MB(OH), 

I 0.70Mi{OH)0O,H, 2HaO 
|T 8-0 Mr(OH)CO,H 

I j 0-68McfOn).CO«H.2H8() 
,t 3-06 Mg(OH).0O,H 


til^Ud. 


a-88 


tH,0 

\ 

exlOttlMed-^ 


1-82 


8*00 


8<10 


, Gftfcwktovli MgO-;{y-74 
t ^toulatodf MgO» 41.03 
CalcuUM: MgO»41.43 


Mg(0H)C03H + 2n./J 
Mg{OH)a + H2CO3 


002-35-08 II2O-25.I8. 
002 = 35.20 1180-23.76. 
008 = 35.42 H80-23.15. 
triko products, when examined under the microHcopc, were 
•JWl « be mixtures (compare Photographs VII. and Vlll. ). 
**M4y be considered as formed by the two follownig 
i aotrons; 

' A. m:^ 0H)C08H,2H20 -> 

'/DsAifdMitioM. 

^'„B- ^ Mg(0H)C03H + HjO 

easy calculation shows that the nature of the 
1. n„ and 111. can bo explained in a Him)>le 
b^ such a hypotheaiH. 
iWlO original aubstance OH.MgCajH,2HaO, 

'SiM? 18 asHociated with 1-0002 pni. and 1-3390 

^ MgO in OHSOuiatccl with 0-8841 grm. and 0-0317 

/ Aldltis, ip the formation of the “ basic carbonate ” I. 

^ the pirimuj eubstonce, 

,‘k:vv’ %0 loses 0*2061 grm. (JOg and 0*7073 grm. HoO. 

Cf, /lUtio of loss ^ * ' ■ -•*-•■ 


The composition of substancos, f., 11., and III,, is Mho>Vli 
in the eighth column to agree with this view ; Product I, 
can easily be calculated to lo) a mixture of 1*1 mols. 
OH.Mg.C() 3 H, 2 H 2 () (unchanged material), .3*16 mols,. 
Mg(OH).CO'jH, and 1-0 mol. Mg{OH) 2 , and sinulatly^ 
the composition of 11. and HI. agrees with that of the 
mixtures given in the tal)le. If in the case of I„ it })o 
supposed that 5-26 mols. of MgfOHl.COaH.'^HaO arc 
started with, and 4-16 of these undergo change according 
to A, 1-00 mols. of the hydroxide^carbonatc formed 
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of water to loss of carbon dioxide 
0*7073 

WfaUo, ^3.43 x - - 8-38 

' loss Cdg ’ ^ 18*02 

^vfnfining the Product I, from the original 
ial B«38 tnola of water oi-e lost for every 1 mol. uf 
OxpeUed. 

Uarly, in forming Products 11. and 111. from the 
. ' , loss of HoO 

LC subatance the ratio is found to be 

^ 6*(i7 reapectivoly (see table). 

It is only neceaaary to’assumo that the a<diou. A (dehy- 
^.Wa^on), takes place about 8 | limes asraindly as change fi 
’'mydrolysis), jto explain the apjiroximatcly constant 
Si ^tttio of the loss of water to loss of carbon 

ctloxidc. ^he ohango, P, takes place n^ore slowly than 
Af owing to the comparatively small solubility of 
im pngipal materiah 



undergoing change in the sense of B, wo obtain 
loss of water 8*32 

retioal ratio of r,. 7 .r^j: — i =8*32 


thoo> 


loss of COo 


1 


3'Iie values calculated for the l^oducts 11., and HI,, 
assuming them to bo mixtures formed in a similar manner, 
in the lost column of the tabl(', agree closely with those 
calculaU^d from the composition given in colmnn 8 . 

Progresan'c dv.c>om.}K>ffitioii of nKigncmum hjfiirof/f’n 
mrbonatc in hctircen te.w pcrulurnn of 80° and HX/’.- 

1200 o.c. of a solution of magm 5 «ium hytlrogen oarbonatt* 
(free from alkali, and containing 11-07 fgrm.s. MgfXlj 
per litre) was gradually heated to' a tomp^»rature of 78°. 
During the heating between 05° and 78 ° a crystallino 
precipitate separated in quantity. The times ot healing 
were flcvori minutes to raise from 65° to 70°, five ininuteH 
to raise from 70° to 7K°: then loft to cool to 70° j time 
of cooling from 78° to 70° «» 18 minutes, 

Prer,ipitnU. — a^ weight, air dried,- 1 1-0 grms. ; under 
microscope, entirely orystalline (see Photograph 1.). 

The mother liquor (eontaining about 6*7 grms. MgCK^ 
lier litre) was then heated during 20 minutes at 85° — 90 . 
PrccipitaUi — /I, weight, nir dried, •- 2-5 grins, a light 
powder, only partly crystallino under microscope (ape. 
Photographs Vll. and VllT.). ^ 

Mother liquor from fi ((jontaiuing, roughly, 3-0 grniH, 
MgCO.i jmr litre) boiled at 100 ° during 15 iniiiutos. Pro- 
oijiitnUi -y, weight 3*1 gnus. - sotm-what, more coiupaet *' 
than fi, and only vt'ry slightly l■r•y.stull^ne. 

Molher liquor from v, eontanuiig, as shown by a titration, 
0*26 gnu. Mg(X.>:j jmt litre, boiled 65 ininuU-H. ProcipitAte 
— formed only slowly, gelatinous wlion wtd, liorny wh(m 
dry, and resembling magnesium hydroxide. Dried 
air only very slowly. WeigJit, dry, 0-15 grm. 


‘ ' * 

-^1 , 

' ’Mgcf), 

3Pls<fcfl*' I fter Hire , 
solution 


The following table gives a summary of 
anti indicates the nature of the precipitates 
Table IV. 


the 



t'Ompoftition. 
expressed by 
formula.* 


MgCU8,3H,0 

MgCOa,0«20S Mg(OK)*,l-e4naO 

Mg(^»4HS4e Mg(Oai 94*44 
Htftajl) 8,0*143 iigco>;^j8i Mio ^ 


Mijd-ure of 


I l'’OUU(l 

I Mo! ratio, 

I less UtO 

i Urns CO If 


(1.60 tools MglOHjC'OaH. 2HjO 

j 3.30 mou. 

i^i.oo mois Ma(OH)t 
:;4>t80 Mg(OE)^il, mdQ 
]3*10 M|rtOH)CO»i ; 

^1*00 Mg(OHU. ! , 


"of bctitetia by magtiuituTu 

KTi ater thkn 

M maiiMin tivKlroKi^^ 2rm^ 

te’?^at26*/2r,d’ ^ 



Mol. ratio, 
loss HyU 

lots 4UL>s; 

calottlated 

mlxtuhi. 
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I yil, and Vllt of the proci pi tales show 

-^at ft in a mixture; in Photograph VII. fi is 
n^djt^ted ;ln glycerin jolly, and in Photograph VITI. 
imoTi^ highly magnified) in Canada balsam. Tho large 
cryirt^la consist of tho unohangod salt, OH.MgOOaH,2H«(), 
Of the hydroxide carbonate, OH.MgCOgH ; the 
w|w4<ie masses in Jdiotograph VIII. consist of 
auiOrphouH magnesiuni liydroxide adhering to and 
pnciMBting crystals of the hy<lroxide-oarbonato. On 
benzene to tho Canada balsam tho magnesium 
* hydifoxide absorbs it and becomes transparent* and 
thft crystals of the hy<lroxido* carbonate are tims 
fortdered plainly visible. (Jl^^coiin jelly serves the 
same pur{K)se to s<niie extent, but does not render the 
hydiroxide so trans|»aront. 

' Tlw decompewilion of magnesium bicarbonate bv water, 
between 05'^ and 78®. gives the salt, Mg(OH)C03li,2HaO, 
(o)^ alone. Tho produet-s, fi and 7, are formed by the 
deoompf)sition by water of crystalline hydroxido-caTboiift-e 
dihydrate, Mg(()H).(U)aH,2HgO, initially preoipit4i<ed ; 
tliat this iH so and that the deconnw.silion procce<Is in tho 
manner explained on p. 79(1, is shown by tho identity 

loss H.»0 

of the number expressing the mol. ratio, * J" , cal- 

10{!^8 vA)g 

culiiitod for the formation of (i and 7 from this sail, with 
jtbe constant ioutul for (he dee.omposiuon of tlus crystalline 
>. The following table shows this: — 
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Table V. 


'psoompoiiltien of magacsluiii 
hytli'ugMii carboDatc. 


, , Katie found 

' MgCOa per : for loss - 
. Utro of wsfcfir. iH*0/loss CO*. 


fe.^ 

;5*o 


H fi5 


5*5 

‘A-7 

1-8 


8*»8 

8*06 

8'07 


Dscouiposition of solid 
Mg(OH).CO,H.2HBO. 


' Katie found 
MgCOi per I for loss 
litre of water. UfO/lossCO*. 


ifl’he values found with the solid Mg(0H)C03H,2H20 
slightly lower than with tho bicarbonate solution at 
eorrespondmg conciUitrations ,• this is porha)>s due to 
^ jjho pareHenoe, in tlie lattor ease, of carbon dioxide in solution 
retarding the change,— 

Mg(CH)C 03 H + HjjO - Mg(OH)2 + HgCOa 

/ soepording to tho law of mass action. In both oases, the 
vttlutt of the ratio diminishes as the concentration of the 
carbonate lUminiehes, that is, os the proixirtion of water 
iwrease^ ; an increase of dilution favouring hydrolysis 
' . and loss of <)arbcm dioxide at the expense of the decom- 
position by dohypation. 

TlteinroduOti, (mnsisteof magnesium hydroxide 

whiob hoa taim up a little carbon dioxide from the 
aM:.,dnting the Swig exposure required for the gelatinous 
' , Jhfeqipitat© to' dty; its appearance and the following 
eifperinmts support this view. Magnesium hydroxide- 
[dpitatad from magnesium 8ulph«ite solution by potas, 
iJiydi^xide, after dramihg . on biscuit wave and 
at tvaelp^ to coptaia dS»44 



In th^fexperiments modb by bo^if 
0HMg003H,2H20, with water, it I 
sight, from the similarity of Froducta'I 
that a definite basic carbonate wiM 
the first 15 minutes’ heating with f 
much more decomposition than oediirs d 
15 minutes (rroduct II.), whilst thcofia 
at all during tho next 30 minutes ” 
explanation of the apparent equilibria 
given byoonaiiloringrhotograph VIJIyflL 
hydroxide is deposited on the orysthli^ a 
and of the derived salt, OHMgOO^'** 
heating, and thus aivesta tho action 1 ^ ^ 
with water. The mixed oharaotet of 
of magnesium precludes, a« already OXmainediwif 
the acceptano(5 of the existence of deficit© .baiwO‘(W , 

The exact composition of the 
boiling a solution of magneaiulft bicW^bolwilw^^ 
entirely on the conditions, such as tha.Plrig|lilrt/^ 
tration and rate of lienting, which dewl^in^iJlJlJlj 
of the initially preoipitaU^ 
whilst in the foregoing experiment 7^ frith ^ 
conoentratiou of tho bicarbonate soUiildn, J 
MgOOa per litre, a precipitate having th.b« 
MgC()a,O-246Mg(0H)3,l-44H20, was pbUiUipdr^l 
of the bicarbonate, containing n*2griw»i 
litre, gave, after boiling (see p. 798) 
product. MgCO3,0-319Mg(OH)«.I-20H3Q?' = 
case tho ratio, Mg^Og : MgfOlOa, is neatly 
second case, approximately 3 : 1. th* ■ 
in composition to simple foripulw isinaodh cdMS dij 

IV. — I^BCOMPOSITION OS’ MAONWJ gat 
Oarbonatbs in Aqukocs ~ 

I fecomponition of the eaU, Mg{00^\ 

100“. — To loo o.c. of a solution of m( 
containing 1 1 *07 grins. MgCOa per 
deoinormal solution of soaiimi hyaroadi 
water was added. No prooipitato 
solution ooniaitied 3*3 grms. Mgi 
Mg(GO,iH)C03Na. per litre. On warl 
well-defined crystals of the salt, 
began to separnt^". The liffiiid wa# 
kept in active ebullition for one bdu44‘ 
dried in a vacuum desiccator 
separate prcj)aratioiis gave — , , 

(«) MgO - t:b58 ( U- 35-75 

Total. 100-.37. ' % J 
(h) JVlgO- 42-83 t’Oj. 30-75 : MO 
Total, OU'bU. 

Mean, MgO« 43-20 
corresponding with 
MgCO, 

Tho product is identical in coib[ , 
formed on boiling a solution of 
with water for the same time, with sinifitiMv 
(see p. 708). It has been fpri^di »q ’ - 
tho decomposing action of wattsili .oti' 
OH.Mg.CO3H.2H2O, initially j^recipitfrte^, the^ - 
hydrogen carbonate present in solu^’bn 
influenec. 

Jhhavhur of the diaodixm sott, Ug{€ 0 ‘ 4 ^i 
with Mxifcr.— To 10() c.c, of sol 

nesiujn bioaxbonate was addfd 2m 

^ , tile in 





with the composition.'^*- ■ ft*- 

;CO,.0-310 Mg(OH)2.H!!^. •' 












iiarbonate by 

WWWS i^ <5*'(0. of •olution 0 t 

flMIprmf^^ omiti^tiiiiig 20 >l.,Ani»i., 

lij^J ip jl> ''4.f^ '-<i^o>' <if iVyiO Bodittm Jbiy^jcide 
vffiiT iwidea ; tlto «inou]it present 

'if > gy^« MgCOj per litre o£ Uquid, 

’ j preirious experiments. 

otte li<wr. The prwuet was 

to filter; it was dfjBdned 

** ^ prooiMfing experiment 

anadiwed :--JP«und, MgO*; 
Total, I00*0ft. Oomposi* 




'tukif i« almost entirely magnesium 
r i5»i6*0»« •Ui«U t)nu favoura the hydrn- 
MiS+ali0H=.Me(OHU+2N*HC6.. at tl«, 


a 4 ’ 2 il^H=a=i 

M^ompOrition 


5(OH)-+2NaHCds, at the 
ving nydroxide-carbonatf. 


bicarbonate by water, free. 
p^uct obtained when 
pfeaiiNWMte is boiled with water (^oduct y, 
Wm oomposition t<o that formed 

797) the same Bubstance in presence 
wJWum hydroxide, that the question 
formation of magnesium hydroxide 
or the salt aH:.Mg.OOjH,2B^O 
.SJl intennethate produotion of 
owing to the presence 
tpmoved from tm glass or present 
^u tioft, A solution of magnesium 
f^om ordinary pure magnesium 
hm been repeatedly boili^ with 
water, always shows an intense 
f^®oted on a platinum wire. By 
carbonate, however, in water 
|^||ifw^|^5l|P0*ide and docompoeing the solution 
• solution of the 
SafeSr iT which is absolutely 

plannum bottle having a capacity 
used throughout the preparation, 
arSUffl^i llre|»a*«d by the aid <vf a BousAeld 
ESlP!^#; 2*^ gemmhos at 2r. 


of 2-0 gemmhos at 2r. 
obtahiod, contained 19*7 grms. of 
show a sodium flame when 
llllTfnttm wire. Kifty-sevon c.c. of this 
iWith 43 c.c. of the conductivity water, 
LS£^SSS3^if*i por litre, was* 

of a capacity of 3(K) c.c., fitted 
|#fe|^p|p^njTOatinuiii condonHor^tube, round which 
•* jSiokot-. The product was eollected, 
In a vaouum desiccator, and 

3W %0«22-a2. Total, 100-23- 
yB‘ 310 M^H) 2 .ldlDHj*O. 

la ^most identical in composition with 
0*poriment when iKaOH was 
WM, 00^-35*74, HflO«2l*i34). There 

imd tSafc in bolli 
tomnm by ^e decomposlilon of this 



Contribution the Loa^r Industnes 

of the^Univeraity of X^s. . ' 

»y », R. PBOCTRR Alit> H. O. f^NICTt. 

It is well known that the inveatigation aii^i 
of oils is attended with considerable mfficulQr on ahew 
of their being mixtimes at substanoes which ehennhi 
very similar. The oil chemist is therefore oompttl^ 
fall book upon the determination of various “ WahW 
and constants, often of an empirical nature, and ob^ 
by following analytical pr+x>ess€8 upder oetmin dlib 
conditions. One of the most important of these 4s 
iodine value, which, being theperoentase of iodine abho^] 
by the oil, gives some knowledgo o# Its unsatwtat^ a 
stititents, and b practically a measure of the nAiItt 
*Moubie-bonde^' present. This, however, yi«t«^ 
information as to the nature of tlieso compounds, acid! 
have no moons of tolling, fo»- example, whetlu r the iod 
value is duo to tho presence of a miriy large quantitji 
the glyceride of an acid with one doubre*bond, oi 
accounted for by a comparatively small quaniity of 
glyoeridc of an aoid with several double-bonda. Vhri 
attempts have been made to gain further informal 
in this direction, notably by Hchnor and Mitel 
(“ Analyst,” 1896, 313) w'nosr ” hcxabromidc test ” 
leased upon the differences in solubility of tlie bromins 
glycerides in ether, and of the braminated fattv acid# 
acetic acid, those compounds with the higher percgpt 
of bromine Iteing much more insolul^. tlua^tat 
detcrminatimis of the yield of ” hnxabromid^” fr 
various oils have abo been attempted, and the w 
was su^emented to some extent by Famsteinerr I 
inveatigaAed mote closely the ” tetrabromides ” w 
vegetable oils. 

The preaefit work is an application of this principle 
different solubility to the marine oib -informatioi^ 
these being most needed in the instil uticm from which I 
research comes. It is well known that those oils are ufi 
adulterated by admixture with other marine oils of Infifti 
quality and price, and that, unfortunately, it b 
quite impossible to tell by any known tc^st whether 4 
has been done, and to what exi^imt. Houce, one 
principal hopes of the authors was that in the in 
of the more highly imsaiuratod glycerides of thee^r 0 
Such striking differences .might oliserved iU tl 
quantity, as revealed by the percentage yield of **|i 
midea,” as would serve not only for t&it idfmtMloaii 
but also for the deteotibn of adulteration. ' 

This hope woe enooum^d by the wmits id«ig 
obtained, a summary of which is given in tabk Oft p* 7w 

As far as the gtyeerides ore xionoerned, the mdlliiki 
Hehner and Miteucll as it stands, in open tiPr ‘f0f^ 
objeotions, not the least obvious being theif 
adding bromine imtil a iierimmcnt (^peOAidw 
obtained, and theoi allowing it to 
iihridently if theiiets4obe<^ bgqmtetkiri^ 

pieqmMary to odd wm^jk WmlRO Jfco h»kto mim 
eoflio^ «t t)iie^endt.fd 4i^see JlbisMen? Ai* 








\ ' ' ♦stood 

Wt»o<Ji41y •» oWootton in view of tlio' 
-'Indie (thi^ iT^» 190!2^ iJST), wUob ehow 
tfeese hnlogen arf^tion produote a.re 
jdl^ njOT hvdiroxy oomnound* and 

The low resulte obtaittwi by the protinus 
be to some extent to this CAudOt the 
Wng of A more eolnblo nature. 

- , IpwiW made with Hehner’t method, were 

The preoipitates obtained from a ood 
Jlmoet tmtHterabk epieleiom, the apparatui 
by Hehner and Mitohell, in whiob Mtfatlon 
it ehamoia leather, beiim quite ineffective, 

tjettf the leather waa enTrounded ny a tared amount 
o» 3Wter paper was also hbpeleee, oxoept in the 
“ 605 ‘* ^per, whicn itave a clear filtrate. 

This tardy filtration, together with 
t^ ;«am; evaporation of the ether, made tm« appear 
l^|M]h;#^dlieleee as the baaie of a quantitative method. 

wh^ illtere4 the precipitate was washed with 
liquor, when left exposed to air over* 
tendldted a very distinct turbidity showing clearly 
^ m precipitate had been dissolved and carried 
the wash liquor. 

proceeded to investigate other- 
^oy -a - eeyiee bf qualitative testa with a view to 
lH|n|;h0me liqtiid that would give a more manageable 
MPPb^. M aleohobether miltture made the pre« 
idso made it oily. Benaene 
Matfity duo to emidf^fying ^the insoluble parte. 


remembefod that the double, boi^: jmitiito ■ 

(or even in one ,acid chain) will, npt 
readiness, ^and that tocompieto' 

. greater, effect upon expiBiiimei^V'^'jS mRK 
i^hly unsaturated 

in the ctMO of an iodine vahte ‘ 

It was found, too., that the ves^'^edMlB 
be seziotiBly affected by a einaU-'dl|fime^%^^ 
ture of the tnominatfod; but in 
and fairly low, the temiierattwe'd^v^ileiaM 
ivas ado{^.for the vetst of f hn itifti' '' 
discovers that it was .neeessliffy ' ' 'tpi 
tetraohloride from the weebiug 
alone, as the tetraohloride^aloQ^jl 
distinct solvent effect on the predwlli^ 
following 'results : — ' .'' ■ 

Yield of ^‘bromides *•- ; , .. 

h . 44^5 \ When wash^'^ 
a 49*1 J afoohol n43fetilw5^«E5n - 


When ' wmM ''tslKw 


B ^were added to one vdlume of tetra- 
r a {Hreoinitgie was obtained which was 
ft and smcb gouM be filtered through 
filter paper when .fiutod in the usuid 
te of carbon ietraohloride excludes 
spiicatkins due to the notion of brdmlpe 
edium and i« better in odher respe^ 
Kriments were attempted by meaiui of It. 
i cod mi was diis4ved lii25 0 . 0 . Of carbon- 
copied In top water i fi4 drops of brotnlne 
wbi'oh was found to be sufficient egoess 
m hept In running water (X) for three 
W imper was meanwhile fluted and tared 
limthevaonuinOTefi); 50 c.o. abaoldte alcohtd 
ddtfi to the totemwiide solution gradui^y, 

I atid the jfweelpltoto washed once by decanta- 
of itwastbenfiltwed 

'iidto4he hquld mixtm^. loft to dry overnight. 


,4' ^.| Jwben' wadu^/tftj^ii 

In some of these experimento tfib Wfillil 
were dried in the steam oven for higf; 
reheated ball an hour, and rotosh^^ 
observation of Jenkins was 'mtlcSimlW 
that these bromides cannot be 
but gradually darken in colour 
lose weighl Hence a series of 
in whioF toe precipitates were amw^ 
washing) and Weif^ air dry» toe 
I course, tsred air dry. The ivsUtto/'SilihM 
factory, dnpficates varying somt^hlp f S 
though oooaslonaUy in lainy good agnm 
PPr example^ in "one expnrtoto!p‘>|i|m 
59*5 per esBit. and «d'9 per'tomh. 

In an<fih«r expeidmetit, p«r bM 
‘‘bromides.*!' :■ ‘ 

This was ascribed to 
action of the excess of brondnia 
cause predpitotion. and hefiee 
in search of some eubstanoe whKm 
excess of bromlns before the aloohnl lkto|i 
powdered magneaittm, c<mW 5ei|,W 
unsucoessfuily. Mercury mid . mdsmim'* y 
(toe hitter very .slowly), but ]]e$thj|r''i;f^(S| 




bea^, «ud glass rod were 
toe waonain oven M weighed. 


t irto dpne in duj^cate and the foflowlng 


i thuimti totito 'expedments . being ' 
! witii the use of nNmol it was lomnd totolf 
of phenoh added -roughly by tnesnsi^wl 
coasiderabia wanaiiOns iit, 

' exeem >of phenol 

yifdd 0^ bnSpe^^' 







Kufflciftiit phenol was added to cause the disappearance of 
the colour due to the excess of bromiic^». The results wore 
fairly satisfactory, being as follows:— 


Oott Lmr Oil.* 

1 , . 38*9 2 . . 38*2 


Uroum 

cod oil. 

Brotninc fnre^ntage. 

1. 

68*3 

59*1 

2. 

60*6 

57*7 

3. 

59*1 

58*7 

4. 

69*1 

58*3 


It seemed of interest now to investigate somewhat the 
nature of the precipitate and to find the amount of bronune 
it cont^nned. A standard solution of bromine in carbon 
tetraclvloride was made, and a definite quantity— 
insnfficient for complete hroinination — was added to a 
carbon tefraehloridc solution of cod oil, and after the 
disappearance of the bromide, the bromides were 
hydrolysed on the water-bath by the aetion of alcoholic’ 
potash for three hours. This not only saponifies the 
glyceride, but removes the bromine as potassium bromide, 
leaving the alkali salts of the hydroxy fatty acids. The 
products were now washed into a calibrated fiask, made 
distinctly acid by formic acid, the excess of it iieutrabsi'd 
by the addition of some magnesium oxide, and the solution 
made up to the mark wath distilled wafer. The insoluble 
portions were filtered off. their volume being inappreeiable. 
atld the (imount of potassium bromide estimated in alHpiot 
portions of the filtrate, by means of N/lO-silver nitrate 
solution, using three drops of Id per cent, polassiiiin 
chromate^ solution ns indit'otor. This method was foiimi 
to bo accurate, and hence was applied to the precipitstea 
obtaifU'd from tlu’ brown cod oil, above. The results 
are given in the column adjoining the yiedd of bromine. 

Aecjepting the statement of fheteriidi that the mean 
molecular weight, of the acids of cod oil is approximately 
275. the “ hexa bromide ” of a triglyceride would have 
<12*5 per cent, of bromine, a “ tetrahrornide ’’ 52*5 per cent, 
of bromide, and a “ di bromide ” 35*8 fior cent., and hence 
it will be seen that the above jirecqa tales must either be 
the “hromide of a mi,\ed gly<’erid<*, or a hexabromide 
precipitate with lower bromides mixed wdth it, or both, 
the variations noticed making the last tw’o explanations 
the more probable. It will bo noticotl, too. tnat where 
the yield of bromides is greatest, the bromine iwrcentage 
is least, and eira versd. I’his bears out tlie idea that we 
are dealing with mixtures of bromiiles, those oontainlug 
tli0 most bromine being the most insoluble. 

An experimwit was now made, using a larger quantity 
of oil, brominating in carbon tetnudiloride as usual, 
and removidg the excess of bromine by phenol, and then 
precipitating the bromides gradually hy alcohol, filtering 
off each frootion separately, washing, drying, weighing, 
and estimating the bromine in ciudi fraction. 

9*853 grms, of brown cod oil were dissolved in 200 c.c. 
of carbon tetrachloride. After the broiuination. the solu- 
tion was slightly turbid, but nothing could be filtered 
off. 

50 c.c. of alcoliol were added — again the filter retained 
nothing. 50 c.c. of alcohol w’ore added again — large 
precipitate. (Fraction 1.) 

To the filtrate from (1) 100 c.c. more alcohol wore Hdd(*d, 
but nothing could be filtered ; 25 c.c. niorci alcohol 

however, precipitated an oil which was filtereil off with 
diftioulty. (Fraction 2.) 

To the flUrato, 75 c.c. more alcohol were added and 
mOro oil was precipitated. ( Fraction 3. ) i 00 (!.c. of alcohol 
ariddd to the filtrate precipitated still more oil. (Fraction 
4.) No further jirecipitate was obtained. The total 
yi<>ld WA« 133’C ]>er cent., and the weights of each fraction 
and its percentage of bromine arc given ns follows : — 

per cent, 
grms. bromine. 

(1) 9*0974 containing 00*3 

(2) 1*3883 containing 53*7 

(3) 0*0449 containing 64*6 

(4) 1*2126 containing 33*1 

* It win be noticed, perhaps* a« ourleus that HftUw s cod— 
which te luppoeed to be tmoxidwed-^hould give « lower result 
thoM, au ordinary brown cod- This laot was also ooadntaed by 
«he iii^iod aa ittodided later, wt jlihe dufihoct do not aa yet attempt 
tp explain it.; 


.Ko»pii)fg siUl to of 275 m a meaB 

Weight fdr the aotda» And e^ludmg the 
posaloffity of mixed g)yoefidea, we roughiy 

Bphulcing. (1) is a “ h^abromi^^ ” mixed vHth some 
tetrabromide, (2) add (3) are tetrahifomides mixed with 
some liexabromide* and (4j is dibromide mixed with IK>me 
saturated oil. It may be thentioh^d that part of (1) was 
dissolved in carbon tetrachloride and fraotionated fnrthet* 
and two fractions were obtained which gave over 70 per 
cent, of bromine ; t.e., wore “ octabromides ‘’—corres- 
ponding to the triglycerides of an acid with four double* 
Donds. 

It sccinecl evident from this exiwrimont that it would be 
b<*ttcr in the quantitative work to add less alcohol, and 
HO exclude more tetrabromide (which is shown above to 
be an oil), and tlins render the filtration more easily work- 
able. This I’ouclusion was strcingly confirmed by a 
quantitative experiment, in which the precipitate was left 
18 hours before filtration, and was then found lio be very 
oily, diffi<*iili to filter, and to give a bromide yield of 79*fi 
jK^r cent., thus showing the tetrabromide to be realty 
insoluble in the mixture of one volume of carbon tetra- 
chloride and two volumes alcohol, though only very 
gradually jirecipitnted. 

The method fif drying in air was also dispensed with, 

1 for the Himple reason that it was necessary to weigh the 
j precipitate and pa}>er under the same oondition.s of 
atmoBiiheric humidity ns when tlu? pajx*!’ was tarod, and 
this was not alwny.s possible. As heat has been showTi 
to decompose the precipitate, it is ne(^eHsary to have an 
arbitrarily fixcal time for heating, and as it may he necessary 
toe.stiniftte the bromine in the )irccipitate, this time should 
obviously be at a minimum, HO that tlu' precipitate may be 
as little decomposed as possible. Henceforth, therefore, 
the precipitatcH were dried in air, mid then heated for 
a quarter of an hour in the steam oven, which was quite 
ftuffieicnt to get atmospheric moisture out of the filter 
fiaper. 

Again, in view of the exjKmse of both absolute alcohol 
and carbon tetrachloride, and from the standjioint of quick 
working, it seemed desirable to make some reduction in. 
the quantities used. Hence, the method was modified 
, as follow.^ : — 

j Cod oil grm. (a)iproximately), is weighed out inlo 
j a small tared tlaHk, and lO c.c. carbon tetraettloride,iMld«d, 
and 12 drops of bromine, tlw^ mixture lK*ing f Or 

throe hours in running wuitor. Remqyo 'tSwe/OftOotWi bf 
bromine by adding 10 c.c. of carb<ffi(f tilirAemwWb eofi- 
taining 0*075 grm. of phenol, and adfl 20 e.c. of absolute 
alcohol gradually, with constant stirring. Filter, and 
allow to drain, wash with 50 c.c. absolutci alcohol,* dry 
in air, place in a weighing bottle which has been first 
tared along with the jiajior. ami heat in steaiii oven for a 
quarter of an hour. (!Ool in a desiccator, aiul weigh. The 
bromine should Vie drojqied fnim a tap funnel at a rate 
convenient for counting, and, with duplicate exiieriments, 
should drop at the same rate. It was proved, by dropping 
into excess of potassium iodide, and titrating with 
thiosulphate, that this gives very aiiproximately the same 
quantity of bromine. For any given oil it is necessary 
to keoj) the weight taken very nearly the same, for, if too 
little be taken, more bromine will be left over than- will be 
debroininated by the small quantity of phenol added, and, 
if too much be taken, there mav bo no bromine hfft in 
excess at the end of the three hours. With these pre- 
cautions and some care, results varying wifhin 1 per cent- 
{•an easily be obtained. Thi» twreentage yield of bromides 
is called the “ Brtmndo vtdut.' * 


E.g., Hr own rod oil. 

Bromide value. 

1. (iO‘9 

2. (19*0 

3. 60-4 

4. <10*8 


(Iodine value, 150‘7.) 

Bromine percentage. 

65*7 

63*3 

63*6 . 

63*7 


As the quantities of liquids and the amount of bromine 
and phenol which are added are inado ^boordiug 

to the above method, in applying the process to other oils, 
It Vi 11 be ob vipualy neceasary to toko q ttftntitlea which wil l 


'* ThU absolute atcqhoVtaftto stanillhg ovanUjEht with potaasittm 
hs«<intt« and ciiatlUl^tmea om pOtaih* can bfnasd again for the 
•ama purpose. , - / '' 
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PROCfTKB is BEKHUdnxaSUaBVA^V Off MAATNS OIU. 


m 


give in volution about the same amount of unvaturation, 
and henee leave about the Mune amount of im>fntne 
unabsorbed. These quantities will ^tddeatiiy be obtained 
b|r making them inversely proportional to the iodine value 

These precipitates do not always filter off very well at 
first, and it is necessary then to pass the liquor through 
until it filters quite clearly. Usually this occurs before 
the liquor has been passea through once, and it is only 
in the case of those oils which {;ive a very small yield that 
the filtration is really difticult. It will bo noticed, too, 
that in these cases of awkward filtration not only is the 
yield small, but also the amount of bromine in the 

S recipitate is lower than usual, indicating that the 
ifiiculty is partly due to the presonce of jp-eater quantities 
of the lower bromidtis. In all coses it is d<»sirable from 
the point of view both of accuracy and rapidity of work 
to keep the filter pajier full, when once the filtration is 
started. 

The method was now ajqtlied to various vegetable and 
animal oils. 

Castor oil was turbid slightly before the addition of 
bromine, rather more no after bromination, but this 
disappeared on the addition of alcoliol. Olive oil, sesame 
oil, and cotton-seed oil gave no jirecipitafe. l{a|Ki oil gave 
a very small precipitate, and lard oil a trace of precipitate. 
This * confirms to some extent the observations of 
Farnsteiner. 

The method was also applied to the fatty acids obtained 
from a brown cod oil. The bromination produced a dark 
brown prccijjitatc which was apparently little changed in 
(quantity by the addition of alcohol, ilromide value — 10*4. 

This shows that, although tln^ free acids do not give the 
same results as the glyceride, they do give a precijiitate, 
and hence we can conclude that an oil of high acid value 
■will not have its bromide value seriously aficcted. The 
method was now applied in duplicate to the various 
marine oils. an(( the results are given in the table below. 

It will be noticed that where the yield was small, it wag 
sometimes necessary to add together the precijiitates 
obtained in the duplicate e.'cperiments in order to estimate 
the bromine. The iodine value of each oil is given, and 
as this is the jKircentago of iodine absorbed by the oil. 
one can get, hy a simple calculation, the “ bromine value ” 
of each oil. From this figure and the w’cight of oil taken 
in the experiment, the total amount of bromine absorbed 
bv this amount of oil is easily obtained, and as the weight 
oJ bromine in the precipitate is (ieterinined during the 
estimation of its fiercentage in the precipitate, one can 


thti« how imtoh of the total bromine is absorlKsd by ^he 
g^yeendas which, give the precipitate, and how much by 
those which do not. This divtributjoD is best Expressed 
in the percentage of the total bromine absorbed, and is 
given as such in the table below. 

Example : 0'413B grm. of cod oil gave 0'2502 gnn. of 
precipitate oontaining 0’lb9i grm. of bromine, Froip 
the bromine value we see that 0^4198 girm. of oil absorbs 
0‘3D27 grm. of bromine. Hence the percentage of total 
bromine absorbed, which is taken up by the glycerides 
giving precipitates, H-l 

01591x100 

« 405 

0*3927 

Assuming that tlie formation of those Imomides is due 
merely to the addition of bromine to the unsaturated 
linkages in the oils, it is clear that by subtracting the 
weight of bromine found in the preoiwtate, from the 
weight of the precijiitate taken w’e got the weight qf the 
glycerides which gave the precipitate, and hence it is 
siin(>le to calculate the bromine value of those glveerides, 
and by the usii of the factor 127/80 to obtain also, therefore, 
the iodine value of the more highly unsaturated portiona 
of the oil. If these })ortions are the most readily 
oxidisable, this figure may be of oven more value than 
the iodine value of the oil for indicating its uuality and 
its state of o.Kidation. This is illustrated by the first two 
oils in the table. 

It will be next necessary to make investigations of the 
constants of a series of oils in which the range of variation 
of the bromide value is observwl, especially in relation 
to the iodine value, for it is clear that unless this range is 
ileterminod the method will be of no great practical use 
in the detection of adulteration. It may be oberved, 
however, that the figures for seal oil and the fish oils seem 
promising, the bromide values being much lower, and it 
is the hope of the authors that, although the iodine value 
of an oil is “ oiljusted,” it will be impossible to adjust, 
at the same time, the bromide value, and the diatribiution 
of the total bromine absorbed. 

The process is einyuric, but the oil chemist is forced to 
rely at present upon suoli processes. That this is 
undesirable, all wilt admit, but nothing perfectly satis* 
factory can be obtained until oil chemists know what they 
are analysing This can only be realised by patient 
investigation as to the exact chemical nature of the 
glycerides and fatty acids in particular oils. The authp^ 
believe that the above w ork is, at any rate, one step in this 
direction. 


Menhaden (marked [ 
“4”) ! 


154-2 


97-1 


Oil. 1 

Iodine value, 

! 

Bromine value 
(by calculation). 

Brown cod j 

150-7 j 

[ 1 

9t-9 

1 

ITowfoundland cod 

1 

14M 

68-8 

MGUer’s cod 

163-2 

102-8 

Mtiller’s cod (blown 
24 hours) 1 

147-0 

92-00 

Linseed 

1 168-7 

100*0 


Bromide value. 


Blenhaden (marked 
••5") 1 

157-.3 

1 

99*1 

Pale w»al 

102-6 

04*5 

Dark seal 

90-0 

67-0 

Pale whale 

120-7 

! 76-0 

Dark whale 

[ 114*2 

,71-9 

(marked B) .. 



Shatk liver % 

109*7 

99*1 

Sperm 

^ 81*8'' 

91*5 

Coal ash 

190*7. 

82*3 

Fresh htertog .... 

129*4 

65*0 


60-4 

60-8 

60-0 

49'.5 

48*0 

41-0 

42*7 

30-2 

28*7 

24*8 

26-0 

24*5 

62*7 

64*7 

.52*6 

60*5 

59*4 

lH-2 

15-0 

1.3‘4 

14-6 

27-6 

27-2 

27*0 

37*8 

15*4 

17-S 

6*5 

fl*2 

29*9 

29*0 

44'» 

44*7 


Percent aijB 
of hroinlnc 
in precipitate. 


03*5 

03-7 

63*3 

62*4 

55-3 

00*9 

02-G 

58- 8 
02-0 

61-6 

02-4 

61*7 

52-2 

68-8 

02-4 

61*3 

60*0 

58*4 

62-1 

59- 0 
90*3 

99.4 

&e-3 

4S*r 

98*9 

55*2 

47*7 

95*9 


Percentage of the 
total bromine 
absorbed , which is 
taken u]) l>y the 
glycerides giving the 
precipitate. 


40-5 

40-8 

40-1 

29- 1 

30- 3 
24-2 
20-1 
19-2 
19-1 

15-5 

3«-9 

84-.5 

28-3 

86- 9 

87- 3 

11-2 

18*7 

21*1 

22-2 

28*0 

81*4 

14*1 

14*8 

9*9 

21^4 

t0*5 

24*9 

27*2 


Mean iodlna value 
of glycerides giving 
precipitate. 


277* 

186 

207 

243 

263 

268 

246 

147 

238 

242 

280 

206 

m 

219 

189 


* The glyOerWes giTfhg octahromides reconkd In the fraotknattott expertmanfi, have an iodine vaioe gf »80 approxitnftteir# 
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I^^PLANT. APPARATUS, AND HAOHINERT. 

[Coniinued from page 715.) 

En«li.sh Patents. 

Straining nr filtering imfcr and other liquids ; AppartUus 

for . E. ( Jobbi, Pnrifl, Eng. Pat. 83, Jan. 1, UKKI. 

Under Int. (^mv., Jan. 11. 1905. 

A NUMBEK of pau’H of dialled plnU'S of “ non- perinea ble ” 
rnaterml are arranged in a vertiea) Ncries upon a central 
tulH\ the platew of enoh |)air lanng placed with their 
concave surfaces facing one another, and the whole Heriea 
being kept pre«Me.d together by a spiral spring at the top 
of the tube. The pile of plates is nlaced in n vessel, and 
the water to be strained, is forcea into the latter, and 
passes between the edges of the plates, through the 
central tube into a eharnber, from which it is drawn off. 
The plates are cleansed from deposit hy reversing the 
direction of liow’ of the water. -'-VV. ff. C. 

Drying pulverised, granular, and like material iw vacuo ; 

Apparatus for . E. Pusshurg, Berlin. Eng. Pat. 

3432, Feb. 12, ISKK*). 



The material to be dried is fed into the vacuum chamber, 
a, from the hopper, g, by the rollers, w, and u’t, w^hieh are 
provided with cavities, v, and Vj, and are rotated, air- 
tight, in the casing, h, by suiUble external mechanism. 
A vacuum is maintained in the Bpa<!e, rit, by an auxiliary 
air-pump, connectiHl to the pi}>e, /, the inner end of which 
is ]wotected by a wire gauxe screen, m. The material 
pnaaes into the drying-cnambor, a, by the passage, o*, 
and is distributed by the arms, p, on to the travelling 
bands, e, which pass round the refers, d, and and over 
the heati% plates, 6. The rollers, d^, pass through the 
casing, Irieiog rotated by external faring, and the 
x»!irt|pal passes from band to bami, and Is finally expelled 
bottom of the casing by an apparatus similar 


to that by which it was introduced, t'lio material is 
subjected to progressively decreasing temperatures by 
varying the distance between the bands, e, and the heaters, 
which touch the upper bands but are at some little 
distance from the lower ones. The same result may be 
attained hy keejiing the hands in contact with the plates, 
and heating the iipjier plates by steam and the lower ones 
by hot water.™ VV. H. U. 


IL— FUEL, GAS, AND UGHT. 

(Continued from page 748.) 

Jl/oss ,' White for fuel in Sioeden. T. Palmherg, 

'IVknisk Tidskrift, Stoekholm. 1905, General section, 
283 — 2H4. Proc. Instv Civil Eng., 1905 — 1900, 168, 
03—04. 

In the Midlands of Sweden there are large tracts of white 
moss (“sphagnum”). By passing the wet material 
between rolleis, its water content can be recluced to 
50 jier cent, and experiments have shown that a mixture 
containing as much as 70 per cent, of the coarse powder 
thus obtained, together with 30 jier cent, of air-dried 
pc?at. can be burnt in a Talin’s so-called “ combined 
gas-genarator and half gas-fired furnace,” without 
impairing the working of the lattm', or reducing the 
steam- pressure of 0 kilos, per sq. cm. (86 lb. pttr sq. 
in.). Tnals in a tube- welding furnace showed that 
010 kilos, of oir-dried white moss, cut into pieces, 
and containing a httle over 38 iier (ient. of water, 

f ave out as much heat as 350 kilos, of steam-coal, 
'he calorific value of white moss is 4300 — 4700 
heat units, so that the pressed fxjwder containing 50 per 
cent, of water would be equal to 31—33 per cent, of its 
weight of ^ochI sU'am-coal, or probably more, if used in a 
furnace suitable for burning the water-gas formed by its 
combustion. — A. S. 

Qas-engine exhaust gases ; Resistance of mcRJbf to ear roeion 

tty . j. Pintsch. Gasmotoreritoehiiik, 1900, 6, 

51 — .54. tSeieneo Al^traete, 1900, #b, 

Sheets of various metals wore exposed in the exhaust 
vessel (at 37<P C.) of s, gas-engine supplied with producer 
gas of low' calorific value (80()--lHK> kilo. -cals. [>er cb, ni.), 
and the loss or gain in weight was noted after five months 
in one set of tests, and after 5^ months in another. 
Bronzes containing tin wore attacked most by the gases ; 
copper also was considerably corroded. The metals least 
acted upon were nickel and brass, the latter being more 
resistant the higher its content of zinc. Nic*kel steel was 
not corroded so rriHeh as -cast iron, and wae better the 
higher its content of nickel. The outer crust on cast iron 
exerted n strong proU'ctive influenco, but even machined 
cast iron was not strongly attacked. — A. IS. 

Gases ; Optical antdysis of industrial . F. Haber. 

Z. Eloktrmdipni., 1906, t2, 519 — 520. 

The refractive power of a gas, or mixture of gases, can be 
determined with great accuracy, by observing the dis- 
placement of image which occurs on looking with a 
telescope at a distant object through a glass prism into 
which the gas is led. In applying this method to the 
analysis of gases, the author uses an apparatus (made by 
Zeiss of Jena) consisting of a prism telescope, a glass 
prissn for the gas or air, and A mirror. The bliserver 
looks, not at a distant object, but at a luminous sjiot 
situated in the telescope itself. On looking into the 
instrument, one sees a dark shadow, which falls upon 
a scale in a position corresponding to the composition of 
the gas in the prism. The method is simple, and has the 
advantage that the refractive index of a sample of gas 
(as compared with air) remains the same, provided any 
changes of temperature end pressure, ofiect equally the 



Aug. 81 » 


Cx. mB, m uQUt. 


sample, and the air under oompariaonu If chimney gases 
be throtti^ the prism, an increase of 0»9 per cent, in the 
carbon dioxide causes the shadow to be displaced one 
division on the scale. The instrument can be ^apted for 
photographic registration, instead of for direct reading, 
or the image of the shadow can be made visible at a dis- 
tance. The apparatus is sensitive to 0‘(MX)0003 in the 
refractive index, correspemding to a change of 0*2 — 0*26 
per cent, of carbon dioxide in chimney gases. Methane, 
hydrogen, hydroeWoric acid, arid hydrocyanic acid, can bo 
determined in air with the same delica<'Y, In the ease 
of acetylene or sulphuretted hydrogen, t^le exactitude is 
twice as groat ; for sulphur dioxide, 2^^ times as great ; 
and for pentane and benzene vapour, nearly ten times 
as great. — H. B. 

IncandcfiCvnt black hodiea : Brig/Uneaa of , arid a 

aim file pyrometer, W. Nernst. Phvsik. Zeits., IPOb, 
7, 380— ,383. Chom. Centr., lUOG, 2,' 204. 

PiiKVTotis determinations of the quantity of light {in 
Hefner candles) emitted by 1 aq. mm. surface of a blatdc 
body at different temperatures, have yielded the following 
results, the temperatures being given in absolute degrees : — 
At 144iP, 0*0042 candle; at 151)7^0*012; and at 1707' 
0*004 candle. In the author’s experiments, a Wanner 

i iyronieter, graduated optically (Her. deutsch. phys. Oes., 
. 140), was used for measuring the temi>eratureH, and the 
light emitt<}d by a cylind(*r blackened with manganese 
dioxide, when heated m an electric furnace, was measured. 
As a standard, the melting point of gold was taken as 
10<>4'^C« + 273° == 1 337° absolute, wiiilst the radiation constant 
was taken as 14,000. The radiation of the black body was 
ascertained by comparison with incandoseont eleidrodes 
photo-standardised tor different current -Htrengths. The 
values given above were confirmed, and the following 
additional values were determined 0*00 Hefner candle 
at 2027° absolute, 1*80 at 2182°, and 2*72 Hefner caudles 
at 2290° absolute. The values obtained, agree well with 

Planck’s equation: logj^ Hefner candle-s -li - ,p +■ B, 

where T is the absolute temperature, and A and B are 
constants (A — 11,230, B = 5*307), and temiieratures may 
1)6 ascertained in this wav bv determining the quantity 
of light emitted by a blue'k body (carbon, osmium, 
tantalum, or a Nernst electrode). A photo-standardised 
incandescent electrode is thus by itself a fairly accurate 
pyroniot/Cr, For higher temiwratures 1 -ampere elei^trodes 
from Nomst lanifm are especially suitable; after being 
used for some time at normal K.M.F., they give comtordaiit 
results with a lower E.M.F. At the melting point of 
platinum, 1 sq. mm. surface of a black Inidy emits 0*634 
Hefner candle, und ut the melting point of iridium 
(2348°), 12*1 candles. In practice the Hefner iiandles 
would be replaced as standards by standardised oleotrio 
lamps. One sq. mm. surface of a black body at 1819° 
yields one candle, und gives light which is not so red 
as that of the Hefner candle. — A. S. 

Nern st lamp ; Temperature of the . L. W. Hartmann. 

Physical Rev., 1900, 22, 351. Electrician, 1906, 67, 
679—580. 

As other authors have indicated, measurements of the 
tem}»erature of the Nernst glower based on its radiating 
power or photometric qualities, give values which are 
much too high. This is due to the fact that the glower 
emits selective radiation, and consequently departs from 
the simple laws which hold for the “ black body/’ 

The author has applied the method of using a series 
of thermo- junctions with wires of nadually decreasing 
tliiokneas^and extrapolating, to find the value of the 
temperatiire corresponding to a couple of zero oross- 
BBction, thus eliminating the conduction of the wires* 
The values obtained with six different glowers, some with 
direct, others with alternating current, and with the 
j unctions jplaoed very differently in the single oases, vary 
from IflOS® C. to 16S6® C, In comparison with this the 
author’s measurements by radiation methods indicate a 
lemprature of a)|K)ut 209)0° C. 
tne»s valuet are of. importance in cdxitidering, the 


relative efficiency of the Nernst glower. If the high 
temiierature, as indicated by the radiation measurements, 
be cortact, the watte lost per oentiuiutre, are very low 
(I to 6 watts), or 5 to 7 per cent., compared with a “ black 
body ” of the same temperature ; but, considering til© 
temiierature indicated by the thermo-element, 42 watts 
are lost per centimetre, which is a percentage of 70*6. 

— *"R. B. H. 

English Patents. 

Gas producers : Imps, m suedion . E. W. Anderson, 

Bolihull, Warwick, and Kynoi^h, Ltfl., Witton, Staflfe. 
Eng. Pat. 14,098, July 8, 1905. 

The producer ia provided with a perforated water-supply 
pipe, which may Ikj swung beneath the fire-grate as Boon 
as the fire is lit. on starting the producer. Water is thus 
squirted up into the fire, supplying the latter with steam, 
and generating good gas, until the va]ioriBer is hot enough 
to generate steum in the normal working manner, where- 
upon the perforated pqw is withdrawn. — H. B. 

(hud gas and producer gas ; Manufacture of — , J. 
Parrv and H. J. Pillingor, Newport. Mon. Eng. Pat. 
16,220, July 25. 1905. 

One or more inclined or vortical retorte are arranged 
witjiin a prmluccr having the form of a blast furnace. 
The retorts are charged witli a mixture of coal and lime, 
and after the illuminating gas has been driven off com- 
pletely from the coal, the residual mixture is discliarged 
and fed into the top of the producer. The boat generated 
m the latter is controlled by regulating the blast of air 
(hot or cold) admitted by the tuyeres, and ordinary 
producer gas is led off from the upper portion of the 
furnace. Owing to the addition of lime to the fuel, the 
ash bwiomes fuser! and is drawn off in the molten condition 
through a tap hole at the base of the furnace. — H. B. 

Gas and dense coke from coal' dust ; Manufacture of 

Ughiiug . A. Pistorius, Schloss Waldonburg, 

Oernmny. Eng. Pat. 3879, Feb, 10, 1906. 

1)ky coal dust is mixed intimately with finely ground' 
lime (say, 3 — 4 ))er cent.) and finely ground piteh (say, 
6 — 6 jier cent.), the mixture is compressed into briquettes 
under high pressure, and the briijuettes are carlmnisdd 
in gas retorts in the usual manner. — H. B. 

Power-gas producers ; Imps, in — . F. MUller^ 
Darmstadt, Germany. Eng. Pat. 4077, Feb. 19, 1906. 

In order to allow of the use of fine, granular, and brittle 
fuel in a tall producer, and to avoid tho blocking or choking 
effect duo to the weight of the charge, on© or more row* 
of hallow bridges with an inverted V'^^baped top, and open 
bottom, are built across the producer. These help, to 
support the fuel, and also serve for the introduction of 
air and for the extrat'tion of gas, for which purpose some 
of them may bo fKirforated. — W. H. C. 

Filaments [Vavadium mrbidc^ for electric incandescent 

lamps ; Imps, in . The British Thomson- 

Houston (Jo., Ltd., London. From (teneral Electric 
(k). of Scheneotadv, N.Y., U.S.A. Eng. Pat. 19,264, 
Sept. 23, 1905. 

Vakahium oxide, 100 parts, is mixed intimatelv with 
Acheson graphite, 47 parts, and with enough ooal-tar to 
make a stiff dough. The dough, formed into balls, is 
baked in a gas furnace and then heated in an electric arc 
furnace until reduction, with formation of vanadium 
oarNde, is complete. The carbide is formed into lamp 
filaments by mixing it with a small quantity of oetesiu, 
dxtrudfiig the mixture into threads, and ffri^ the .lattet, 
packed in graphite, in a vacuum furnace at a high tem^a- 
tore* Filaments of carbide may also be (Stained by 
heatiaff wires of metallic vanadium to a high temperatticn 
I in with powdered carbon or a gageous hydro^ 

L oarb0ii.^B, B. 
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United States Patbnts. 

OomhuMion ; ProcrsH of regnlaJtii/ig . P. Larsen, 

(.'onenbagen, Denmark. if.S. Pat. 824,728, July 3. 

imi 

The combijKtion is regulated bv changing the relative 
positions of the openings through which the air and fuel 
%re separately introduced into the furnace, and also by 
moving the j)oint of their introduction further into or 
mi of the furnace. — W. H. ('. 

Furnaces ; Process of comhustiny coal mixtures in 

. G. Mielenhausen, Now York, N.Y. U.S. Pat. 

826,060, July 3, 1006. 

The coal on the grate is surrounded on three sides by n 
Hemi-tubular mantle of stf*am under pressure, intre^dueed 
through a jet. The pressure is highc^it in the centre 
[vbove the fuel, and hwest at tlie sides near the bars. The 
light, completely burnt j)roduets of combustion escape 
to the hues through the sOvini mantle at its highest ])oint, 
kvhilst the partii'les of coal-dust and the heavy partially- 
bumt gases are kejit in contact with the hentcfl beil of 
Fuel by the sides of the mantle until they arc <‘ompIcte!v 
burnt. — W. H. C. 

las-produccT. J. lieuleaiix, Wilkinsbiirg, Pa. U.S. Pat. 
824,88,% July 3, 1006. 

Fhb |»roduoer is a vertical chamber built of refractory 
matenal, and is provided with two systems of air-inlet 
jjienings. fine is a vertical pija* whudi passes up through 
bue water-seal ush-jiit into the lower part of the jiroducer, 
tnd the other consists fif a, number of air-inlets which 
ifroject into the priKlucer from an annular air-ehambcr 
built into the brickwork of the producer just above the 
ower conical pait and at the same level as the central 
nlet. Both systems of air-inlets are eonneoted by pipes 
provided with cylindrical dnmfiers. — W. H. U. 

Jas^analysis apjuiraius. J. Al. Morehead. IIS. Pat* 
824,b99. July 3, 1006. XXlll., jiage 828. 

Oalcivm carbide ; Producing . J. Al. Aforcheod. 

U.8. Pat. 825,234. July % 1006. XI^., page 817. 

French Patents. 1 

Gas-producer ; “ Hydroxydric ” , E. Bardot. i 

Fr. Pat. 862,004, Feb. 5. 1006. j 

The |)roducer, which is intended more particularly for 
ise with gas engines of 8 h.p. or less, is fed with oxygen j 
ntiteod of air. so that the mixed water-gas generated j 
nay cohtain but little nitrogim. The oxygen may Ik* , 
ibtained from an onlinary cylmder of that mis. a floating 
bell-holder being interjKised lietween the cylinder and the 
mgine, or it may be generated by causing the hot gases 
rom the producer to flow, on their way to the engine, 
‘Otmd vessdlH containing iiarium fieroxide, the oxygen 
iberated being drawn into the producer. Instead of 
>arium peroxide, a mixture of manganese dioxide and 
laustic soda may be employed, and in this case f»art of the 
iteam generated in the vaporiser of the priKliKier is led 
nto the mixture.— H. B. 

7rtrfmrefifer for the production of [uir] gas for liglding or 
heating. «oc. Le Radiogaz. Fr. Pat. 363,057, Feb. 7, 
1006. 

The apparatus consists of two gasholders and a carburetter. 

bell of the first gasholder (which serves to draw in air 
ind dehver it under pressure to the second gasholder) 
s caused to rise by a hydraulic piston, working in an 
ipright cylinder attoohed to the bottom of the bell tank, 
md fad with water from the mains. As the bell rises, it 
Iraws in air through a pipe fitted with a non -return valve ; 
t also raises a vertical jnm, fitted with catehes which 
jpoQ a weightecL tlppiag««rm device, Wb«Q the Ml 
caches a certain poialt, ^ tipphag <irm is thrown over, 
hereby shutting off the water eujiply to tiie hydraulic 
deton. The air in hotder, now under a pressure 
yonresponding to the wei|ht o< thp boll, k forced through 
t non^tum valve into ^ second holder } and when the 


bell teaches a certain point in its descent, the tipping 
am is thrown back, therebv revc^mng the valves, and 
again admitting water to -tlie hydramio piston. From 
tM second holder the air passes through the carburetter, 
composed of a vertical cosing having eu|ierposed horieontal 
trays, over which benzol or the like trickles. The 
apparatus works automatically in accordance with the 
consumption of the compressed air. — H. B. 

in —DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from page 748.) 

Paraffin wax ; Determination of the solidification point 

of . T. Fischer. E. iingew. Ohem., 1906, 19, 

1323—1,326. 

With the object of obtaining concordHiil results the 
Verein fiir Alineralolindiistrie at Halle devised the so- 
called Halle method, which has recently been modified as 
follows:— A beaker is filled to the brim with water, and 
a thorinometer siisjiendcd so tliat its hulh is completely 
immersed. The water is heated abemt 5'" C. or 6' C. above 
the melting point of the jiaraftin, and a niece of the wax 
about 7 mm. in size is taken from the midtlle of the sample, 
and placed on the surface of the water, care being taken 
not to touch it with the fingers. I'he water is allowed to 
cool slowly, and a note taken of the temperature at which 
an opaque film forms over the surfacM^ of the drop of 
paraffin. The author finds that if a fragment of paraffin 
solidifying at about U. be jilaced on water at about 
63° — (H° C., a film begins to appear at the edges of the 
oily layer at about 50° C’., and at about 58' (?. the filming 
is com]»lete, i.f., when tlie dcterirunatioii is made as in 
the original inethotl in a space jirotected by glass plates 
on all sides. In the later niCKlification, however, there is 
frequently a eomjJete filming over of the paraffin between 
50° C. and 61° C., the film disappearing again in a few 
minutes. This is due to the influence of the colder air of 
the surrounding room, and with the other observations 
made, affords some explanation of the variation in the 
results (not infrequently l*,5 t*. to 2‘ C.) recorded by 

ihfferent observers for the same sample. Hence the 
author has devised the following combined method 
with whieh such great differences are not possible : — 
About 120 gmiH. of the paraffin wax arc melttHl and 
poured into a flask of about 125 c.c. capacity, which 
is thus filled nearly to the neck. The flask is then closed 
with a cork through which passes a tliennonicter graduated 
in V 0., and is jilaeed in a wooden box closed with a lid 
in which is an ojionlng for the thermometer. Periodirial 
readings of the time and of the thernioinetrir are now 
taken, and it will be found that the timas between equal 
intervals of tcmi>erature increase shortly )>efore the 
solidification point, until finally the thermometer records 
the same temperature for at U^ast 10 minutes, this being 
taken as the solidification point of the paraffin wax. Con- 
siderable differences in the teinjierature of the room do 
not materially affect the results, and readings agreeing 
within 0, can be obtained in duplicate determinationH. 
In exjieriments with different sainjiles of paraffin the author 
obtained by this method results from 1*1° C. to 2*4° C. 
lower than by the original Halle method, the differences 
increasing with the rise in the melting points of the 
paraffins. In the case of a mixture of paraffin waxes of 
widely divergent solidification jxiints (e.g., 60° C., 58° C., 
and 44° C. respectively) the thermometer doe# ttot 
keep constant for 10 niiuutos, but the author points 
out that such a mixture is useless for roost practical 
purnoBes, and can hardly be regarded a# a commercial 
pro^ct of paraffin wax factories.— 0. A. M. 

Eholish Patent#. 

dkaea abtsUned from the dry ditdiUiUion pr gasiflMtion of 
Juds ; Treatment of H. i&oppM#, E«iieil-Ruhr, 

Eng. Pat. 16»896, Aug. IL 1005. 

TkE crude gaa U cooled to about 40®— 46° 0., whEieby 
hfUdi of the water and about hadf of ^ ammoma are 
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oottdenaed ; H; is ti«xt puMod through a tar separator ; 
then k^tad^ W using4t as aoooiing mediuni 4n tli coolers 
through yhien the 'hot omde gas flow# f and hnally 
sorubBod U^Sth sulphuric acid, to remove the remainder of 
the ammonia. Clwiitg to the heating of the gas prior to 
its entering the Rcruobor, no dilution of the liquor, due to 
'Condensation of water, occurs. The amnioniacal liquor 
obtained on cooling the crude gas is treated with lime in 
a distilling column, and the hot ammonia vapour is led 
into the same (wjid scniblier. * The acid in the sc-ruhlier is 
hept at about 80'^ C., to minimise the condensation and 
dilution. The waste liquors from the distillation apparatus 
are discharged into the atmosjihcrc by epraying them 
into hot chimney gases. — H. B. 

J^ulphate of ammonia; Apparatus for making . 

S. H. B. Langlands and H. O’Connor, Kng. pat. 
17,207, Aug. 20. 1005. Vll., page 811. 

Cnitbd States Patents. 

llVxi ; Apparatnj< for if trilling — — . K. (I. Jewett, 
Bellingham, Wash. U.S. Pat. 824. K72, July 3. 1900. 

The distillation is carried on in vertical cylindrical retorts 
set in brickwork with a furnace between cmdi pair of 
retorts. The wood is lowered into the retorts in crates, 
formed of radial bars connected by annular bars, and 
having conical bottoms. Water-spraying pijies arc 
attached to the crates, — W. H. C. 

Wo<>d‘(}lft>hd : J'rorasfi of niaktirg H. (). Chute. | 

U.S. Pat. 824,90(1, July 3, 1900. XVII., page 824. 

IV.-COLOURING MATTERS AND 
DYESTUFFS. 

[Continued from page 752.) 

AronuUic nitro compounds ; Introduction of amino groups 

into the nucleus of . 1. Meisenheimor and K. 

Patzig. Ber., 1900, 89 , 2533 — 2542. 

The com])ound obtained by the action of hydroxylamine 
on w*diiiitrobtmzene in alcoholic alkali hydroxide solution 
was found to consist ot 2.4*clinitroanilmo and w-dinitro- 
w«phen ylcncdiamine. The latter is obtained in almost 
theoretical (piantity by dissolving the sodium salt resulting 
from the above reaction in a small amount of water, and 
strongly cooling tlie solution. It crystallises from alcohol 
in orange-yellow needles melting at 253"" — 254“ 0. Under 
similar conditions l.S.ri-trinitrobenzene yields a sodium 
iialt, which when acidified forms picramide in fairly large 
quantity togetlier with some tnnitro phony lenediamine. 
Prom these rcsultH it is inferred that wi-ilinitro compounds 
Are not reduced by means of hydroxylamine, but form 
substitution products. — Ih B. 

JViitro compounds ; Heduction of , by tin halides. 

H. Goldschmidt and E. Siinde. Z. phvsik. Chom.. 
1906, 66. 1—42. 

It has been previously shown (Z. physik. Chem., 1904* 
46, 435) that m the reduction of nitro compounds by 
stannous chloride and hydrochloric acid or by stannous 
bromide and hydrobromic acid, if the concentration of the 
acid be kept constant, the reaction is one of the second 
■order. H the concentration of the acid be varied, the 
reaction velocity alters also, and approximately in }»ro- 
portion to the change in the concentration of the acid. 
Stannous bromide and hydrobromic mud effect the reduc- 
tion of a nitro oompound about eight times as rapidly 
AS stannous chloride and hydrochloric acid of the same 
■concentration. The results previously obtained indicated 
that the reduction is effected not by stannous ions, as 
has been generally aocopted, but either by complex 
compo^ds^ SnCljH or S^nBrnR, or hy the ions, SnCH^' 
or Furthw experiment# with m* and o*nitro. 

phenol and mrhitrobentaldehjirde have eonffrmed these 
reeultiii In the c«ae of o* and p-nitrObenEOneBnlphooic 
tudd« and ^niitroh8hE»Uiehyde, mien, the r84otion velority 
Jnerenieeamh'the eon^trotUm of the oeid^ Imt to a greater 


extent than is roauired by theory, o-NitrobenooUiohj 
reacts not with three molecules of stannous chloridOf 
other nitro compounds do, but only with two, anthra 
being formed : — 

C,H,{NO,)CHO +4H -CeHi<^„>0 + 2H,0. 

CH 

In experiments with ?»-nitrobonKenesuIphonio acid a 
o-nitrol»enznUlehvdc, it was found that a portion of t 
hyilrochloric acid could be replaced by sodium chloride 
: barium chloride, without any noticVablc effect on t 
reaction velocity. Tins fact may be found usefql 
practice in cases where a large excess of acid is injurioi 
Tlic iM’haviour of metal chlorides as substitutes for hydl 
chloric acid jirovcs that it is not the complex eompoui 
Snf’l^H, but the ion, SnCl;/, which is the actual reduci 
agent. It is pointed out that the results in gene] 
obtained by the authors coulirm the correctness of Habe 
yiew that the reduction of nitro cotn}uninds m ac 
solution jirweeds according to the sclieme : — 

K.N02-5-K.N0-^H.NH0H-~»-K..NH8. 

-A. S. 

Azo.ry compounds. A. Angch and G. Marchetti. Atti : 
Accad. (lei Linci^i Roma, 1906, 15, [5J, 480— 4li 
Uhein. Uentr., 1906, 2, 325—326. 

Aniline and nitroben/.cm* on treatment with metall 
Hoduini yield a compound, of the ])robal)lc formul 
UaH&N(OONa)N(Na)(!„H5, which ignites sjmntaneoufl 
in the air, and is readily hydrolysed by water, a notat 
quantity of azoxybenzene Ixuug among the decompositu 
products. a-Najvhthylaminc and «-nitronaphthalei 
yield o-azoxynaphthahme in an analogous manni 
Aniline and «-nitronaphthalene on th(=5 one hand, ai 
nitrobenzene and a-naplithylarnmo on the other, yie 
two isomeric compounfis, pVoliably : UfiHRN[:X(:0)Ci^i 
and CpHfiN(:0):NCi„H7. Tlic condensation of amin 
with nitro-dorivativos in prestmee of sodium thus appea 
to l)c a general reaction. The following cases have bei 
examined by the autliors ; — 

(0H)NH2 + = OHlNfiOlC^Ha -f HaO ; 

(OH )NH2 + NOaOt loH/j c, ( >H(NgO)OH + CgHeO ; 

( + NO2OC2H5 = N^OIOH + CgHflO ; 

( 6H5 NH2 -f NO^f UoH5(N2())CeH5 d- HgO. 

-A. S. 

Azo dyestuffs ; Decomposition of by sodium hwtr 

sulphite. E. Grandmougm. Ber., 1906, 89 , 2494— 2*9 

The (iecoiTipo.sition of azo dyestuffs by sodium hydri 
sulphite (hyposulphite) affords a ready means of dete 
mining their constitution, and is, in many oases, 8uperi< 
to the well-known methoel with stannous chlorfdi 
The aqueous or alcoholic solution of the dyostu 
is heattid to boiling, and decolorised by means < 
a com'cntratfxl solution of sodium hydrosulphib 
the reaction-products being subsequently isolated in an 
suitable manner. A boiling aqueous solution of Orange E 
decolorised with sodium hvdrosulphite, and then ffl&rec 
yielded, on cooling, glistening colourless needles of fre 
nininonaphthol, the yield being the same as by the stannou 
chloride process (Bi^r., 1892, 26. 981). Beniotiea^m-jd 
naphthoi when treated in alcoholic solution with aodiuE 
hydrosulphit^ yielded aniline and amino-/3-naphthoJ 
From 2^b<inzeneazo-«-naijhthol, treated in a 
manner, 2.amino-l -naphthoi was obtained. The latte 
was converted quantitatively into a diaeetyl dwivativ 
(m.pl. 116*^ C.) by boiling for from 1 to 2 hours with 
equal weight of fused sodium acetate and si* tipies it 
weight of acetic anhydride. By partial eapoitiffcotim 
of the dioOetyl compound, the K-ocetyl deitmtivc 
CjoH«(OH).NH.CX)CHi, Is produced, w.pt. 188^—129® C 
This'iul^tande eoxn^nes with diaaionlum 0omfk>u!iuliH bn 
iMltlhg dyettiimi oio^of no teohnioid yatuo, 

yielda iijtnmo^l^DaphthoisiilphOAie wtid 01 
with iKilKdm WhM aEobotiMri 

Is Mwbrted ohnbirt qdantitattvsi^ ihto 
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Dimzo compoiind/i of j)*'j}hmylenedianiine. ; Ft.itty^aromatic 

mixed vith heterocyclic side chaivs. 0. Biilow 

and F. Bummu. Ber„ 190H, 89, 2i39— 240(i. 

DiAZOTrsiEB p-Minino-Hcetanilide may las roadily com hinted 
with i>cns!ioyh«;etotio in Hcatm acid aolution to form acetyl* 
TJ-amiiiobenzene-azo-benzoylacetoue 

CHaCO.NH.O(,B4.N:N.CH(C().CH3).C().rBH,v 
in.nt. 171' C., which cryKtalliacB from alcohol in golden 
youow needles, and is sparingly soUihle m water. On 
treating this anbstance with hydroxylamine a practically 
quantitative yield of the ('orresjxinding isoxazole fueetyl- 
jieaminobonzeneazo- 11 - d - methyl - 5 - phenylisoxazole is i 
obtained. This ]>roduct, m.pt. 22S' crystalliseH from { 
alcohol m yellow needles, jiraetieally insoluble m water ' 
It may be hytlrolysed witli dilute eaustie soda, and then I 
rediazotised. 'J'he diazo eonqiound eoinbines with aceto- 
aectic ester in acetic acid solution to ioriu a disazo body, 
which (‘ryslallmes from alcohol in orange needles inelling 
at 151'* C. The disa/o coin]ionnd is converted int(» 
8-methyl-r).]>henyliHo\a/.o!e[l-n/.o-ben7.ene-azo-4].l-phenyl- 
.‘J-mctlivl'r).pvra'/Hlom‘, 

^ N:C((Tb,). .C(rH3):N i 

>dTN: X.r,iH4.X:N.rr 

C«H,.N . CO / ^^c((;«H,).o I 

if treated with jihenylhydrazine in glacial acetu acid ' 
Bolution. The new substance is insoluble in water, but ' 
may be obtained from mt robenzen«‘ in light re<l needles ' 
m.jd. 205" — 20(i" (!. The sanu' product is obtained by | 
i*oversing the above jirocedute and lamdiining (jteamino- j 
benzenp*azo-4J, I phenyl-Ibmethybr). pyrazolone with ben* 
zoylaoetone, ami subsequently" treating the product of 
the reaction with hydroxylamine. L. 

Trinitromcihanc and triphniilmethanr. A. Hantzscli 
Her., 1000, 39, *2478— 2480. 

Thk author attempted to pitqiare hexanitroethane by 
treating the silver salt of nitroform (>i 02 ).'iCAg with iodine I 
in ethereal solution, but obtained instead lodotriuitro- 
methane (N() 2 ) 3 CI, m.pt. 58^ C. This substanee is 
formed immediately even nt a temporatiiiv of — 75" C. 

It reiwits readily with silver nitrite to form tidia- 
nitromeihanc. hut is (pdte indilTercnt to the very reaetive | 
silver salt of nitroform. The author points out that | 
hexa*nitroethaiie is thus evidently a substanee of ahiiormal j 
reactivity or instubihtv, and is jirohahly not e.aiiable of 
existenee. He argues from analogy that (loin berg's very 
reactive “ tri phenyl methyl.” which is dimolecular, is ! 
probably hexapheiiylethaiie. The analogy between tri- ^ 
nitro* and triplienylmothane derivatives is supported I 
by the stability of both tetranitro- and teiraphenvlniethaue. ! 

"—H. L. 

XJyestuff-anwwmum haaes ; A physiological contribution I 

to the question of the constitution of . H. Fuhuer, { 

Ber., 1900, 89, 2437—2438. 

MtSTHYLATicn-iimmonium compounds in general show a 
characteristii^ physiological ciirara reaction. This reaction 
is obtained with Methyl (Ireen, but not with Aurumiiu', 
Malachite Green, Crystal Violet, and Methylene Blue. 
According to the views of Hant/.Heh, Auramine, Mala<-hite 
Green, and Crystal Violet in the free state are jiseudo- bases, 
whilst Methyl Green and Methylene Blue are true amino- 
nium bases. The twm latter substances sliould therefore 
lichave physiologically as other methylated ammoininm 
comiKiunds. Methylene Blue is tlius aiiomulou.H m this 
respect, and the fact is regarded by the aiiihor as a support 
for Kohfmann's o*quinonold azthionium formula for this 
dyestuff. (vSeo this J., 1900, 173.)— H. L. 

MethyUm Green. E. Grandmougin and E. Walder. 

Z. Farben.dnd., 1900, 8, 285—286. 

By ft method of quantitative reduction, Gnchm and Walder 
(this d,, 1900, 308) have recently proved that Methylene 
Green, which is prepared by the action nitrous acid 
on Methylene Blue (tnis J,, 189^7, 508) is a nitro compound. 
I^he dyestuff in question may be obtained, as Noelting 
has ahown, hy the aettoa of nitric acid on a snlphurto 
aoid Jioliition of Methylene Blue, ^he authors And that 


it may also be produced by the action of nitric acid on a 
solution of the same dyestuff in adelic) acid, To this end. 
a solution of Methylene Blue (82 grnts.), Ireerfrom zinc, 
in acetic acid (160 grms. of a 40 cent, solution), to 
which nitric acid (14‘3 grms. at 86" B.) is added, is heated 
to from HO" to 82° C., at which temperature the reaction 
takes platic. When this is completed, water (200 c.o. of 
I hot, followed by 3(K) c.o, of cold) is added, and then 
' common salt (50 grins.) and zinc chloride (25 grins, of a 
solulion a1 40" B.). The zinc chloride double salt thus 
obtained, ih purified by rcprecipitatiuu from a solution 
containing hydrochloric acid. 

The presence of Methylene Blue m admixture with 
Methylene Green, which is difllciilt to observe with the 
spectrohcope, may ho deicc'tiid by meims of ammonia. 
I'his reagent, when added to an aqueous solution of live 
former dyestuff, has tlie effect, after the la]>so of a little 
time of rendering its colour slightly jialer, while it gradu- 
ally destroys the colour of a solution of the green dye- 
stuff, at the same time giving a brown precipitate. — E. B. 

H yd roxylatnine , UecDrnpnHition of ■— — , in presence 
of hydroferrocynnic acid. Formation of crystallised 
fitrricyanogen-violet and nit ropru aside. K. A. Hofmann 
and Jk. Arnoldi. Ber., 1996. 39. 22(»4— 2208. 

On boiling an aqueous solution containing equal weights 
of potassiiiin ferrocvanicle and hydroxylamine hydro- 
chloride, ammonium chloride and a nitroprusside are 
formed, nitrogen and hydrocyanic acid are evolved, and 
a deep blue crystalline powder with a piirjile lustre is 
precipitated. A filtered solution of 39 grins, of hydru- 
xylariiitie li ydrochloruie was mixed with a solution of 
39 grms. of potashium ferrocyanidc. and the whole heated 
on the water-bath till neither fern- nor ferrocyanido 
eould be detected in a jiortion of tlio filtered solution. The 
solution was then decanted off, and the residual blue 
powder washed with a hot 15 per cent, solution of hydroxyl- 
aimne hydrochloride, and afterwards with water. 
'I’hc l)lue comjiound lorm.s nucTosi'opic cubes with a brilliant 
purple lustre. V\'hen treated with a strong solution of 
alkali in the absence of air, it yields ferrn' hydroxide and 
potaH.8ium ferrocyanidc. It is not acted U[*on by boiling 

I iotussium nitrite solution, nor by ferric chloride solution. 

t is not dissolved by water, dilute mineral acids, oxalic 
acid, acetic acid, or a solution of Hochelle salt ; it is 
attacked slowly by 4 per cent, amniouia solution at the 
ordinary temperature, with formation of ferric hydroxide, 
but IS not acted u]M>n by hydrogen sulpliide. It thus 
corresponds with n'sjiect to projierties and colour with 
Williamsou’s violet (this J., 1905. 1221), and it must 
therefore be regarded as a feme-ammonium ferrocyanido 
of the following constitution : — 

NH4(FeCy„) rc'"2(FeCyo)NH4. 

The eomjiound is quite anhydrous, and this afford# 
another objection against the view that the intense colour 
of the blue iron-cyanogen com])ound8 is due to the presence 
of combined water. The true cause of the colour is the 
simultaneous presence of ferric and ferrous iron in the 
molecule (see this ,1., 1995, 1221). The new violet com- 
pound can be obtained perfectly pun* in a crystallised 
condition, whereas Williamson’s violet is amorphous, and 
usually impure. The same violet compound is obtained 
if ferrieyanide be used instead of ferrooyanide, indicating 
that the ferrooyanide is in the first place oxidised bv the 
hydroxylamine. In the reaction, one-half of the ferro- 
cyanide is converted into the violet compound, and the 
other half into nitro^irusside ; the quantity of hydro- 
cyanic acid evolved is eouivalent to one-fourth oi the 
ferrocyanidc used. (See also this J.. 1904, 1209.) — A. 8. 

English Patent. 

DyeMuff ; Manufacture of a black {from coed or 

lignite], with hy-producta, induding a tanning agent or 
a second black dyestuff. t>. Lerman, B. B. D. Schwartz, 
and P. Pikos, Pozega, Hungary. Eng. Pat. 8107, 
Fab, 8, 1906. o -o - a 

Coax or lignite i« pulverised# end heated to 90®— 110° C, in 
an open veaiwl or under preature, with 0^6 to 45 per oent. 
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of an oqueOUB solution, of an alkali hvdroxido or carbonate 
or ditker **^olT«nt»*’ i^rying aooording to tb© natur© of 
the material used ; heating w continued till the bituminotia 
constituenta are dioeolved and the residue carbonised. 
The latter is separated, washed, and distilled, the distillate 
consisting of gases, which may be used for illuminating 
purposes, and also of tar and other oils ; the residue, 
when pulverised, is said to be a valuable black dyestuff. 
The aqueous solution of bituminous subatances is pre- 
cipitated by addition of aiutf, the precipitate being of 
value as a tanning material, it is stated ; the precipitate 
may, however, be converted into a black dyestutf similar 
to that first obtained by distillation, as above, — T. F. B, 


V.- FREPABING, BLEACHUm, DYEOfO, 
PRINTING AND FINISHING TEXTIUB, 
YARNS, AND FIBRES. 

{Continued from page 750.) 

Engush Patents. 

Waterproofing composition, apidicahle also as a vehida for 
pigmetU’i. T. L. Leishman. Eng. Pat. 4633, Feb. 24, 
1900. Xlll/i., page 821. 


United States Patents. 

Dyestuff ; Ortho-oxynzo . K. Schirmacher and 

F. Schmidt, Ansignors to Farkwerke vonn. Mcister, 
Lucius, und Briining, Hochst on the Maine, Gennany. 
U.S. Pat. 820,279, July 17, 1900. 

See Ger. Pat. 107,333 of 190.5 ; this J., 1900, 471.— T.F.B. 

Dyestuff ; Ortho-oxymonaazo . K. Schiriuacher and 

F. Schmidt, Assignors to Farbw(*rke vonn. Meister, 
Lucius, und Brunmg, Hfichst on the Maine, Germany. 
U.S. Pttt. 820,280, July 17. 1900. 

The o-hydroxyuzo dyestuff, having as a sodium salt the 
following formula, is claimed : — 

/OH(l) 

U«Hn-X-N-(2)-Cio 

\Cl(4) 

Its aqueous solution is bluish-red, becoming bluish-violet 
on addition of sodium carbonate. It dyes wool red from 
acid baths, and chromed wool blue. (See also Ger. Pat, 
107,333 of 1905; this J., 1906, 471.)— T. F. B. 

Dyestuff i Ortho-oxymonoazo . F. Schmidt and K. 

Schirmachcr, Assignors to Farbwerke vorni. Moistor, 
Lucius, mul Briining, Hbidist on the Maine. Germany. 
U.S. Pats. 820,281 and 826.282. July 17, 1900. 

The dyestuff claimed analogous with that described in 
U.8. Pat. 820,280 (see preceding abstract), the chlorine 
in the latter being replaced by the methyl group. It 
dves wool blue-red from acid baths, the dyeings of the 
chrome lake being blue. — T. F. B. 

Alizarinsulphonic acid and process of making same., 
M. Iljinskij. Crefeld, Assignor to K. Wedekind und Co., 
Uerdingen, Germany. U,,S. Pat. 820,509, July 17, 
1900. 

A NEW ttlizarinmonosulphonic acid is obtained by the 
action of fuming sulphuric acid on alizarin in preseufjc of 
mermiry. Its potassium salt, which is carmine-coloured, 
gives tt* deep red solution in potassium chloride solution, 
which gelatinises on cooling. Its aqueous solution gives a 
purple coloration on addition of cop^ier sulphate. — T. F. B. 

Afithraflavinidisulpfhonic acid and process of making same. 
M. Iljinskij, Crefeld, Assignor to R, Wedekind and Co,, 
Uerdingen, Germany. U.S. Pat. 820,510, July 17, 
1906. 

ANTHRAFLAViNi when treated with fuming sulphuric acid 
in presence of raercury» ia converted into a new disulphonic 
acid, which forms yellow microscopical rectanplar 
prisms, not pointed ; it is soluble in hot water, giving a 
solution, which is converted to deep red -brown on 
addition of cqppet sulphate. — T. t'. B. 


yOH(l) 
n <-GH(8) 

\S()aXa(0). 


Fbbnck Patent. 


Organic or inorganic compou 
if 0. Ft* 

fit, page Sit ^ 


nds ; Process for ike reduction 
PaL ^02,986, Feb. 3, 1906. 


Dyed or naturally coloured materials : Remowd of cxdmiring 

vtaUcT from . J. Y. Johnson, Loudon. From 

Badische Anilin und vSoda Fabrik, Ludwigshafen on 
Rhine. (Tormany, Eng. Pat. 12,517, May 29, 1906. 

The alkali salts of formaldehydo-sulphoxylio acid, either 
alone, or in conjunction with formaldehyde- bisulphiten, 
possess only feeble reducing ]>ropertics in neutral solution, 
even when boiling ; in acid solutions, however, the rednoing 
properties arc much inoreascfl, but decomposition also 
occurs, with pri'cipitation of sulphur in the fibre. This 
objection is not apparent, if the sparingly soluble basic 
zinc salt of formaldchyde-aiilphoxylic acid (describeMl in 
the second Addition to Fr. Pat, 350,007 of 1906; this 
.J., 1905, 1299 and 1300) is used in acid solution, 
no decom posit ion taking place ; acetic acid, 
sulphuric acid, and especially formic acid, may Im u9od- 
The discharging bath may contain, for example, three 
parts of the basic zinc salt, and three to five parts of 
Lirmicacid to every 100 parts of the material to bo treated ; 
the materials are heated slowly to boiling, and boiled for 
about' 10 minutes, or until a portion of the bath does nob 
reduce Indigo Carmine solution. — T. F. B, 

Oiling of cotton and other vegetable fibres ; Process for the 

. J. 0. Fell, London. From E. KorndOrfer, Asoh, 

Bohemia. Eng. Pat, 13,580, July 1, 1905. 

The porsist-ont emulsions obtained from vegetable or 
animal fat with mineral oils and ammonia, do not appre* 
cittbly improve the api>earan()e of cotton yarn, especially 
that dyed with sulphide blacks ; excellent results are 
stated to bo obtained, however, by the addition of alkaline- 
earth salts, preferably chlorides, to the emulsions. 100 
kilos, of cotton yarn dyed with a sulphide black are passed 
for half an hour through a hot bath containing 101)0 grms. 
of 80 per cent. Turkey red oil, 800 grms. of olive oil 
or coooa-nut fat, 81H) grms. of “ best rehned ” paroiBn 
oil, 200 grms. of amnumia (sp. gr., O’Ul) and 700 grms. 
of crystallised magnesium chloride ; the liquid is 
removed from the material without rinsing ; in the 
case of other black dyestuffs, the emulsion of oil as 
above is added to the dyebath. — T. F. B. 


Drying yarn or other U'xtUe materuds in hanks ; Machines 

for , A. N. Marr, Thorner. Yorks, Eng. Fat. 

15,133, July 24, 1905. 

The machine consists of a drying chamber open at ImtB 
ends, and provided with a perforated floor and celling, 
which communicate with air spaces above and below 
the drying chamber ; circulating air spaces, arranged at 
either cud of the drying chamlwr, are divided into two 
sections, one of which contains a suitable kpparatus for 
heating the air, and both of which contain a fan or fans 
for circulating the air through the air spaces, and thence, 
through the perforations, to the hanks of yarn, which are 
carried on a travelling web within the drying chamber. 
It is stated that the drying is performed quite evenly by 
this machine. — T. F. B* 

United States Patent. Y 

Printing indigo coUnring matter ; Process o/ 

R. 3. A. Holt and K. Belnklng, Aasienors to Badijlolid 
AuiUn und ,Soda Fabrik, Ludwigshalen on 
Gqmany. U.S. PM. 826,428, July iVim. 

See Eng. Pat. 6495 of 1906 ; this J., 1905, 


m 


Cl. VI.^OtiOVBlNO WOOD* PAPER-* Afe jfctig. 8a>im 


PftSKOK Pat«»*8. 

CfupntmrMnUm sdutiaM Xfor mmnufactun of artificial 
hUk]\ ff^urifieation of A* UcfBur. Fr. Pat. 

Feb. 3* 1906. 

Tetb Aimnotiiaoal soio'tion of ctipric hydroxide in subjected 
to dialvftis to deprive it of orystallwable salts, atich as 
eodilitO chloride and potassium sulphate, the presence 
of which is stated to induce decomposition of the cTijiram* 
xutoium at ordinary temperatures ; whereas, when thns 
purified, the solution is said to be stable, and in suitable 
-oondltion to dissolve cellulose to a viscid solution, a}>pro* 
pirlate to the manufacture of artificial silk. — E. H. 

By ting with mlphide dytHtnfjs ; Prod'sn for — 
Farbenfabr. vorra. F. llayer imd Co. Fr. Pat. 363, 02S, 
Feb. 6, 1906. Under Int. Conv., March 30, lOOo. 

Tuissfi dyestuffs are dved with the addition of various 
orcanic acids, which have reducing properties. The 
acids increase the affinity of the dyestuffs for the fibre, and 
also prevent any action of the sidphur coinpoundM <>n 
animal fibres, so that the dvestuffs can l>e used for dyeing 
solid shades on half- silk, half-wool, or other mixed fabrics. 

kxuinph. — 1*6 kilos, of Katigen Black T. (1. extra are 
dissolved in a solution of 2*4 kilos, of crystallised sodium 
sulphide in water. This solution is made up to 200 litres 
with water, and 4 kilos, of salt, a solution of 000 grins, 
of calcined sodium carbonate, and 1*2 kilos, of commercial 
lactic acid arc added. 10 kilos, of half- wool are placed 
in this solution, heated to 60" C., and dyed for one- Inmr 
at this temiairaturc. After dveing, the material is ritiK'd 
with water, and then with dilute acetic acid. The wool 
con bei dyed to shade bv topping in a fresh batii with 
an add dyestuff. —A. B. 6. 

Organw or inorganic com pounds ; Process for the redaction 

of . 8. Kapff. Fr. Pat. 362, OSf), Fob. 3, 1006. 

VII., page ftll. 


m,-— ACSDt, ftUEMliH lilB ’■Mi.lt, SOT 

xoK-HETALUo lyoourrs. 

{Oontinutd front page 760,) 

Ozone and nUric oxide ; Thermic formation of 
moving gases. F. Fischer and H. Marx. Ber.t 19U6» 
39, 2667—2566. % 

Thb formation of ORone at high temperatures in 8»lr or 
oxvgen can be shown without sudden cooling (see this 
J.,‘^1906. 314), if the stream of air be blown away from 
the high 'temperature space with sufficient velocity. In 
this way the authors find that ozone, hydrogen jicroxide, 
and nitric oxide are all formed in the hydrogen nanu^ 
and that with the Nernst filament the product varies with 
the speed of the current of air, nitric oxide b^ang formed at a 
low, and ozone at a high speed. By regulating the speed, it 
may be possible to form nitrogen oxides and ozone m 
such proportions that the final product, after reacting 
j with water, may be entirely nitric acid. — J . T. I>. 

Uydriodic acid ; Rapid method for the preparation of — ~ • 
F. Boudroux. Bull. 8oc. CJhim., 11H)6, 36 , 493 — 494. 

Bulchuu dioxide reacts with iodine dissolved in barium 
iodide solution, yielding liydriodic acid and insoluble 
barium suljdiatc. ^^’o^kmg details for the preparation 
of the acid arc given. 50 grms of iodine are slowly added 
to 60 gruiH. of barium peroxide suspeaded in 100 c.c. of 
warm water. The clear liiiuid is neparated, and further 
50 grms. of iodine are dissolved in it. Then a current 
of sulphur dioxide is pa-^sed through the solution until 
colourless. After filtering, acid of about 35 per cent, 
strength, containing only traces of sulphuric acid, is 
obtained, and this ma\ ho concentrated by distillation 
140 grms. of the hydrati boiling at 127'^ C* were ohtnine-l 
by the author in three hours. — F. Soox, 


VL--COLOURINO WOOD, PAPER, 
EEATSERf 

{(Continued front page 757.) 

UNITED .States Patent. 

W aU*covorings ; Machine for printing decoratire inafcrudft 

and . E. C. Bueok and R. R. Bortelli, New York, 

Assignors to Baeck Wall Paper Co,, New York. U..S. 
Pat. '825,693, July Id, 1906. 

A CONTINrous web or strip of the material is guided by 
rollers over and around an impression-cylinder, and means 
arc provided for applying to the material a background 
of any desired characW. The jirin ting-roller is of rela- 
tively largo size, and contains a complete continuous 
design suitable for so much of the wall of a room a.s is to 
bo covered with single lengths of material. A device is 
provided for applying colouring material to the priutirtg- 
roller, and a belt and graduated pulleys for driving the 
irapteasion -cylinder and printing-roller in unison at 
the same surface sjieed. — .B. N. 


Feench Patent. 

Wood dyeing; Process of . M. Urunhut. Fr. 

Pat. 362,997, Feb. 6, 1906. 

The wood ia first steamed in order to remove albummona 
matters, and is then irapreraated with chemical products 
in order to produce the colour deaired. The colours are 
obt«|i»ed by imi>reOTatiiig ih« wood with two or more 
chenticals in turn, the checnicAla employed reacting on one 
another inside the wood, and so prodiming a very intimate 
dyeing effeotf— e.g.» to produce a r^tah-Wwn. the wood 
ia fiwt impregnated with a oolution of potassium tbio* 
eyimtie (aulpheoyanide) fund hours later, with a 

of ferric chloride, — A< R. IS# 


Alkaline-earth haJugenates ; Stdiihility of . /. Barium 

halogenafis. M. Trail tz and A. Anschutz. Z. phyai^* 
Chom., 1900, 66. 236-242. 

Tub re.sults obtained aio given in the following table, the 
figures referring to the jiercentagc of anhydrous salt in 
the saturated solution, although in all three cu80.s the 
solid phase consisted of a mono-hydra ted salt. 


1 .Salt. 

Temperature. | 


' V. 

liarimn 

Parlum 

Barium 


chlorate. 

hroiuate. 

iodate. 

( - 2-4 70 + (l>OO4 

15-28 


■ 

Kuteotlc point \ - u»u;i4 s-u-uo^ 

— 

0-280 

— 

1 - 0-04ft4-U-UUli 

— 


0-008 

U-0 

ia-9n 

0-286 

— 

1U*() 

21-23 

0-439 

0-U14 

2fl-0 

25*20 

0-052 

0-022 

25«0 

27-5;i 

0-788 

0-028 

au*o 

29-4 » 

0-96 

10-081 

40-0 

33-16 

1-81 

0-041 

50-0 

30-69 

1*72 

0-056 

MO-0 

4U-05 

2-271 

0-074 

70-0 

43-04 

2-922 

0-008 

80-0 

45-90 

3-621 

0-116 

90-0 

4H-70 

4-26 

0-141 

98-7 

— 

6-266 


99- 1 

61-17 

— 


f lOO-O 



- — 

0-197 

BolBng point 4 300-39 


6*89 

— 

( 105'0 

62-67 

— 



—A. S. 


Substances soluble with difficulty ; Studies of the sduhility 

Qf . //. Solubility of stltter chloric, bromide^ and 

thiocyanate at U>0° C. W. JJdttger. Z. phvaik. Chem,, 
1906 , 66 , 83 - 94 . 

TCbb tolnbiUtiee were oglculated from oon4uotivity deter- 
mhtwtiona miMie with the acdtitione oonteined in a Wmb 
lined with platinum. The reeulta» ^th Jonte 




?i:'“®^ f. , fc3r;K»*J»W»h,. m&' 'by 

i Jlt^. 

Stint. -- . , — ^ — • ; •■'•" I — 

lit 100 * c. **«o*c. 


filivtf chloride . . , , 
Silver ttolocyiMMil* , 
sHver brorotde .... 


ISB X io*« 
' 80xJ0’» 
20xI0«« 


10-« X 10-« 
0«»*l X 10^ 
0*64 X lO** 


tPfee reeulUehow that the washing of precipitates of silver 
chloride with hot water in quantitative analysis is not free 
from risk. One litre of the solution saturated at 100® C. 


contains 0*0218 grm. of silver chloride, so that the loss on 
washing may be somewhat considerable, es^wcially if, as 
frequently happens, unnecessarily large quantities of 
washing water are used.— A. S. 


Sidfhur ; lonitalion of -- — , and thn com'pkir ion$ of 
mercury, I. Knox. Z. Elektrochem, 1000, 12, 477—481. 
Both red and black mercuric sulphide are soluble in 
sodium sulphide solution, the amounts dis8olve<i increasing 
from 0*008 to 0*783 for the red, and from 0*011 to 0*850 
for the black modification, ns the conceut»'ation of the 
sodium sulphide inorenses from 0*10 to 1*52 (all expressed 
in gram-molecules per litre). The solubility is due to 
the formation of a C()ini)lex anion, which, from the rate 
of increase of solubility, as sodium hydroxide is added 
to the sulphide solution, and also from measurements of 
E.M.F., the author concludes to be ari.sing from 

the electrolytic disHociation of Na 2 HgS 2 . 

At the end of the paper are calculated the concentrations 
of 8" and other characteristic ions in solutions ii.sed for 
the precipitation of sulphidcM (all containing a gram- 
molecule in t^ie litre, save the solutions of hydrogen 
sulphide). The results are tabulated below : — 



tulpkur. Cb*m. tnoA 4i i|^|t 

ITagBS hM bean mtibh «(giMno Mpms 
of SciliM aulphur on ocoount o{ th^ 
as th© “ Conwmo Obhgatoriob*^ TPhb Ww Jl 
the OottBorrio ’’ has now pttmd the Italian 
and from August 1 th© induisti^ vml be ^ , 

new footingi Th© chief provieione of thi« &ll 4«e, I 
follows : — 


1. AU the sulpbur-produeej^ iwe OOiaetltuM 

body for twelve years. ' 

2, TR© crude sulphur will bo sold exclusi^'Oly for 

and in the interests of its members, ‘ ^ < 


3. Refining, grinding, and «bipping of «t%hpr 

4. The exportation of crude aulphut fo* i 

open to all. ; ' 

5. ITie Anglo-Sicilian Sulphur Oo. may for tbp J 
will hold on August 1, either join the Trtist or 
stock to it at 60 lire per ton of 1,000 kilos., f.6.b.y payam 
by debentures at par, t>eanng 3*06 per cent, pay anfitix 
interest, free of present or future taxes, and r^eeniald 
within twelve years by yearly drawings. Thp oa^til 
and interest are guaranteed by the Govemmentf god 1 
is said the Anglo- 8icilian Co. has preferred to poll. 

6. The Trust has the right to limit production, and wil 
be controlled by the folloAving organisation;— 

(а) A committee of fifty members, elfpctodl by th 

producers. 

(б) A board of nine members, named in paH by th 

Minister of Commerce, the Banoo di BicUia, and th 
Chambers of Commerce of the Sicilian prorinoci 
in which the mines are situated, 

(c) A general manager named by the Government. 

7. The law provides (a) for the institution of publh 


Solution. 

8" 1 

H8' j 

H,8 

H' 1 

OH' 

NajB 

KaH8 

wj'tis,’* 

JN H, 4.M0 

Water saturated with HaS 

^/mCaH^Oa. saturated with Ha8 . . . . ! 
N flHCl, saturated witli H 28 

0-09 

3*6 X 10’» 

:<*0 K 10*« 
1*6x10*’ 1 

1*2X10*14 1 

O*6xl0-»» ! 

I*lxl0*»» j 

1 0*01 

1 1*0 

' 1*0 (about) 

0*03 j 

! 0*96x10** 

2*0 X 10*“ 

0*91 X 10** 

1*3 X 10-’ 
3*6x10** 

6*0 X 10'» 

0*07 

0*1 

0*1 

0*1 

i*a K io*»* 

3*.3 X30*»1 
! 6*0 X 10*»» 

0*7 X 10*“ 

! 0*96 X 10-* 

4*0 X 10*» 

1*0 

O »01 

3*exio** 
a*."! X io-» 

1*7 X 10 -« 

1*8 X lO-l* 

1 8*0 X in-i* 

12*0 X 10-w 


The low concentration of S" ions in solutions of 
hydrogen sulphide is reimukable, in view of the eom- 
pieteness of the precipitation of metallic sulphides by 
these solutions. — J. T. D. 

Sulpl^ur : Vapour preaaiirc of . W. Matthies, 

Physik. Zeita,, UHMl, 7, 31:16 — 397. Chem. Centr., 
1906, 2, 204. 

THfi author determined the vapour pressure of sulphur 
at temperatures below its boiling point, 'rhe tomjieratureH 
were measured by a thermo-couple, graduated at the 
ordinary temjierature, at lIKf C., and at the boiling point 
of sulphur (444*63® C. at 760 mm. pressure). The values 
found by the author were as follows : — 


Pressure. 

Temperature. 

Tressure. 

Temperature. 

mm. 

'C. 

mm. 


1*86 

210-2 

20*5 

266-0 

8*20 

222*4 

58*6 

306-6 

5*64 { 

234*4 

133*0 

362*5 

»*46 

241*8 

260*1 

379*4 


—A. 8. 


NUropruttidee : Reaction of sulphides on . F. 

Virgili, XXIII., page 828. 

Hydrowyl’amiM : JDe4!ompotUion of in presence of 

kydroftfroeymie Mid* Formation of orj^tUUmd 
/crrMwafio^a-vtof^ wiwf rkUropruttide. K. A. HofnUHin 
and H; IV., page Sofi. 


I warehouses in the sulphur ports ; (6) that the Banco di 
I Hicilia may advance up to ten millions hr© on theii 
I warrants ; (e) for creating a mining bank with fotti 
I million lire capital, with the object of assisting amal] 
producers. 

I 8. The law reduces railway freights, and exempts from 
1 taxes the produotiori of sulphur and all the industries 
I m which the national sulphur forms a principal element. 
This exemption, it is expected, will benefit the sulniiUI 
industry considerably. 

Government intervention in the sulphur industry hod 
become a necessity, as the American competition from 
the Louisiana sulphur mines had made itaelf felt even ip 
the European markets. The Sicilian producers, however, 
>“«y «ow lose their best market— the United States— as 
Mr. Frasch, the agent of the Louisiana mines, insisted, 
when negotiations took place at Home, on reserving th© 
whole of the American market for the home product. 
The magnitude of this loss may be gathered from th© fact 
j that the American consumption of sulphur last year 
I amounted to over (KKI.OOO tomt, of which Sicily supplied 
j 70,000 tons. As the American outimt grew, the importe 
from Sicily gradually declined, tn 1^, 170, tone 
were taken from Sicily by the United States, so that there 
has been a loss of 1 00,000 tons in three years. Two IMiars 
ago Italy and Siody produced 00 per cant, of the woild*© 
cratpot of sulphur, but th© pendnhim is noir siNdhi^^ 
the other way. One of the leatureu of th© he# ImhS 
law is the limiting of peoduotiem if neoessasy. In May last 
8k>% to m,W> Wttp, oo^t^Mod 

with S18.625 ton* in im ' 
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MMWl pmgf Awif. «. ItXKS. 

■amgjUrf^ Stoftwl of tJtilUfd states General 

<T>i;>. imMmf o# 2^otr. 1«1. 1901« boMiajtr that 
|£hu<|«u^ wmn dutialOe at the rate 

Sf **JP^®?*>** kHf.imit>ttm a* a ehemioaf compound, under 
5 of the Aot of July 24, 
of the United Staten 

IWdMfc Utmrt for tlie Southern Biatrict of New York, in I 
w of Gabriel k Scball v. United States (T.D. 24.331), 
wiat $aid article wa» free of duty under the ' 
<rf pava^aph 489 of said Act, for “ barvta ; 
jarhonate o! or witherite.” The department is noW of 
“irithoTite" W a narrower and 
ftW i^tioniar term than carbonate of baryta,” and 
Slu* therein, the inclusion of the words “ or 

T^ftpapk would be superfluouB anil 
'ixdess the same be interpreted to limit 
the banum oatbonato therein provided for to tlie form 
th^tao! tawmi as Witherite. 

Buty is, therefore, to be asKossed ujion precipitated 
barium carbonate at the rate of 25 jR'r cent, ad vfdoreni. 
under paragraydi 3 of the Aet of July 24. 1897. 

This ruling will apply ordy to rnertdiandise exported 
after July 20, 1900. 

Cnrhon dioxide ;* Production of in the United Sialtx. 
Oil, Paint, and l>rug Rep., Aug. (i, 1900. fT.R. | 


ELEMKNTS. o*-**.;^ 

,ra. A non-metai.i.«'_ 

r ^ i»p.m>Jde<l nr e04mlm $tMl 

I The cylinders are ^ ^ jha. in OHtjlide 

^biug * t Iona are chargeTwith 20 lb, of 

Uquid, whdo the larger are 8^ ”}f 

long and arc charged with 00 lb. This is two*thirds 
of ^0 water cnpaciiy. The humting pressure of the tubee 
raritm between tiiod and 590<) lb. per square inch in the 
ease of the aeamhas tubes and between 4900 and $500 Ib. 
tor the Up.weldod. All are tested to 3700 lb. before iSlling. 
Since the pressure, even af 55 ® C., is only 2240 lb., there 
18 a wide margm of safety. 

Araenic, C. C. Sohnatterbeck. Mineral Resources of 
the United States, 1905. [T.R.] 

The United States utiliseH over half of the world’s pro- 
duction of metallic arsenic, arsonious oxide, and arsenic 
svdphides. Every year several hundred tons of arsenic 
sulphide, obtained in purifying sulphuric acid, are wasted. 
An economical method of treating tliis arsenions liy- 
product IS needed. In addition to the arsenic recovered 
from arsenical pyrites mined in Washington and from the 
ores which occur in Virginia, attempts are being made to 
recover the ar.scnii; wliicii is going to waste in the smelter 
fumes at Anaconda, Mont. 

In 1905 then' was prodiiceil in the United States 
1.507,380 lb. of arseniouH amd, valued at $35.2l0, as 
compared with 72.413 lb., valued at .$2,185, in 1904. 


Thkre are now about 40 factories producing liqucfual 
carbon dioxide in the United States, the annual output 
amounting to about 30.(K)0.000 lb. 

Although carbon dioxide occurs iii almost every natural 
water, it is rarely present m quantities suflicieiit for 
commercial purposes. It is only at Saratoga Sj)rmg.H, New 
York, that practical use is made of it in the United States 
in the production of liquefied acid. To meet the increa.sing 
demand, over 40 wells, generally 0 in«. in diameter and 
ranging from 30 to 300 ft. in depth, liave been drilled 
to secure the carbon dioxide gas, the total yield of which 
is estimated at about 20, (MM) lb. [>or day. It is re})ortod 
that a considerable pro^iortion of the 20,rM)0 lb. is obtained 
from the drift into which it has passed from the under- 
lying rooks, only about half of which is recovered. The 
largest producers, therefore, are said to be the relatively 
shmlow wells, 30 to 100 ft. in depth, of which many have 
boon drilled south of the town. Of the rock wells* those 
south of tho town yield the most gas, at depths from 1,50 to 
000 ft. Tho rock gas, if found at all in commercial quan- 
tities, ifl generally encounterotl at the junction of tho 
argillaoeous Utioa shale just over the Trenton limestone. 
Many wells have been drilled which have proved non- 
producing. 

Coinpre- 98 ion of the gas . — From the wells tho water and 
associated gas are iiijicd to a separator, a large tank 
equipped with a 2-ft. trap at the bottom, from which the 
water escapes, and with a pi|>o at the top leading to tho 
gasometer into which the gas discharges. From the 
asometer the gas is drawm through calcium chloride 
riers to remove the moisture, after which it passes to 
the compressor, working generally in three stages, al-, 
approximately, 60, 300, and KmV) lb. After cooling, 
fixed weights of tho liquid are admitted into cylinders for 
shipmetit. 


Production of ursenie, in the United States, 1001 — 1005. 


Year. 

[Pounds. 1 

Qiuintity. 

Value. 

1901 


$18,000 

1902 


81.180 

1903 


30,691 

1904 


2.185 

1905 

1,507.386 . 

33,210 


Imports of melaltic arsenic,, white arsenic (ursenious oxide), 
and arsenic sulphides {orpiment and realgar) into the 
United States, 1900 — 1905. 

[Pounds.] 


Year. Quantity. Value. 

HMM) 5,765,550 .. $205,500 

HM)l 6,989,068 .. 316,525 

1902 8,110,898 .. 280,055 

1903 8.357.661 .. 294,002 

1904 6.8(K).235 .. 243,380 

1905 7.675,088 .. 250,640 


A notowoidhy feature of tho industry has been the 
growth m the pnaluetiou of Spain, a country which shipped 
to the United States in 1905 approximately* 1760 short tons 
of white arsenic, containing 99*8 per cent, of arsenious 
oxide. The largest producer of metallic arsenic and 
arseniou.s oxide in tho world is Oermanv, bv far out- 
classing Great Britain, which until 1902 iield*6r8t place 
among the producing countries. Hopes are entertained 
that Canada may become an important producer through 
the development of its new deposits of tnispiokel in 
Ontario, As for the United States, there are signs that 
the domestic production of arsenic will show mai'kad 
expansion in the near future. 


The world's annual pn^action of arsenic, 1901 — 1905 


Year, 

Canada. 

j Germany. (o> 

Italy 

. (fl) 

Japan. 

1 Portugal. 

1 Quantity. 

Value. 

Quantity. 

, 

j Value. 

Quantity. 

j Value. 

Quantity. 

Quantity. 

Value. 

' 1 

im, 

1002 

1008 

1004 1 

1006 

m. tons. 
680 

726 

283 
(e) 66 

64 

doU. 

41.676 

48,000 

15,480 

6.000 

6,400 

m. tons. 
2.540 
2.827 
2.768 
2.800 

1 dqls. 

! 256,750 
i 200,000 
268,600 

I 244,017 

t 

m. tens, i 
6 

(6) 

I (0) 

(6) 

dels. 

120 

1 (6) 

1 (c) 

(5) 

__ p ; 

f SS 

\ 

m. tons. 

[ 537 

i 786 

008 

1,870 

dole. 
86,277 
; 88.068 
29,084 
68,887 


IH) BlatMUo anaoic and arMulooi oxide. (6), Btatittles not avallaWe at time of pubUcatlon. (c) Exports. 





On. jsiume. 


lUl 


Sp 

ftin. id) 

Unltsd KInidom. U) 


Quantity, 

Value. 

Quantity, 

Volne, 

Qnantlty. 

Value. 

m. tons. 

120 

(/) 

1,088 

(0 
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(d) Awionin sulphide ; In addition to these quantities, during 1003 there were pnidueed 22 tons of orplmont valued at 18,887. 
{r) ArseniouB oxide. 

(/) Not reported. 

Monazitc sand. Kng. and jVIin. J., July 21, 1900. [T.R.j 


The total Kuroiiean demand for monazite sand, ineluding 
that exported from Europe to America, Is 1200 to 1509 
metric tons per year. Brazil alone can anpply 10,000 tons 
easily, which exceeds all possible consumptum. However, 
prospoting for new sources of HU})ply is being actively 
earned on, and not without succeKS. *^'1110 result is that 
the monazite sand busincHs will Ixdorc long <‘easc, to be 
reinuneraijve, and even now, owing to contraide. the 
stocks in Europe are sufficient to inundate the markets 
at any moment. In such circumstances, observes “La 
Nature,” June 9, the German Thorium Gonvention is not 
likely to be renewed on its expiry in 1907. 

ENiiLiSH Patents. 

Nitric acid or (he salts of nitric acid: Vtilisation of the 
nitrofjen of the air hy the. oxidation of the same, and 

conversion of the prenlnct into . O. H, U. Brunler, 

Leipzig-Gohlis, Gormanv. Eng. Pat. fiUOl, March 10, 
1906. 

A MiXTi RE of oxygen and nitrogen, together with eom- 
buslible gases, is passed under pressure into a combustion 
chamber, disposed in a closed vessel containing water. 
The gases are ignited within the furnace, the proportion 
of the constituents and tlie pressure being so adjusted 
that a temperature of about 2600" C. is attained. The 
burning gases issue from an opening in the bottom of 
the combustion chamber, in the form of a pointed flame, 
which shoots down into the wati‘r in the containing vessel, 
and becomes emdosed bv an envelojKi of superheated 
steam. Under these conditions, the production of nitric 
acid may, it is statx^d, lie earned on as a profitable process, 
as the steam is decomposed into its element s. and *‘ lurthers 
the chemical action by the formation of new combinations.” 
Instead of pure water, a saline solution, such as of sodium 
chloride, may be used as absorlor, in which case sodium 
nitrate is formed, (Reference is made t<i Eng. Pat. 5640 
of 1904; this J., 1906, 276.)— E. S. 

Sulphate of ammonta ; Apparatus for vuiking . 

S, H. B. Langlands, Glasgow, and H. O’Comior, Edin- 
burgh. Eng. Pat. 17,267, Aug. 26, 1905. 

The saturator and draining tray are made of porcelain, 
glazed earthenware, or the like, being constructed in parts, 
which are connected by means of suitable holes or lugs 
contained in or iirojeetingfrom them, through which holes, 
bolts, preferably made of Itwl, are passed.— E. S. 

United States Patents, 

Sulphuric acid ; [Electrolytic^ Method of making . 

W. M. Johnson. U.fcJ. Pat. 826,067, July 3, 1906. 
Xlil., page 816. 

Alumim : Process of manufaeinring . H. C. Peffor, 

East St. Louis, lib, Assignor to the Pittsburgh Reduc- 
tion Co., New Kensington, Pa. U.S. Pat. 826,354, 
July 17, liH)6. 

Bauxite is heated with lime or other oorntmund of 
calcium, to produce calcium aluininate, whioh is digested 
(vith a solution of sodium carbonate, From Uie filtered 
lolution of sodium aluminato thus obtained, alumina is 
precipitated by a current of carbon dioxide.-— E, S. 


Leaching solutions ; Process of treating acid — — . P, F. 
CoM'ing. Assignor to P. de P. Ricketts, New York. 
U.S. Pat. 825,302, July 10, 1906. 

PvKiTBS containing iron as well as metals capable of being 
)irocipitate(l from a mineral acid solution by hydrogen 
sulphide, is fused out of contact of air and in presence of 
metallic iron. The fused product, containmg metal 
Kulphides. IS subjected to the action of an “ acid leaching 
solution containing a metal whoso sulphide is insoluble 
in the acid in the presence of hydrogen sulphide,’* during 
the evolution of which the iron dissolves, whilst the other 
indicated metals in the product and in the leaching solution 
are precipitated, or remain undissolved. — E. S. 

Potassium chlande ; Extracling from seamed, 

D. M. Balch, Assignor to A. P. Stephens, Coronado, 
Cab U.S. Pat, 826,953, July 17, 1906. 

The seaweeds are ” sweated,” and dried in an enclosure, 
and the exuded salts are then separated by meohaoical 
agitation. (Compare U.S. Pat. 794,481 of July U, 1905; 
this J., 1905, 883.) — E. S. 

Fhknch Patent. 

Organic or inorganic comjiounds ; Process for the reduction 

of . S. Ka])ff. Er. Pat. 302,986, Fob. 3, 1906. 

Under Int. Oonv., Feb. 8, UK)6. 

Formic and sulphurous acids, or their compounds, are 
used in combination to effect reductions, which^ in many 
cases, neither reagent, taken separately, can realise. For 
example, on heating a mixture of water, sodium formate, 
sodium bisulphite, and hydrochloric acid, with 
nitrobenzene, aniline is produced. Thus also, an arjueous 
solution of sodium bisulphite and formic acid reduces 
Indigo Carmine on heating. Solution of ferric chloride 
may be reduced by the same reagents. Many ekamples 
are given of the H}»})li<!ation of this reduoing compouml 
in discharging the cobuirs of certain dyes on cotton, 
silk, &c., and for the reduction of ferric salts, in the 
cellulose industry, &c*. — E. S. 


vm.— GLASS, POTTERY, AND INAICBU. 

(Continued from pvge 700.) 

Ejrialt : Defects of in the salt-glaMing kUn, W# 

Bcheller and (>. Geiz. Sprechsaal, 1906, 39, 420 2 
(hem.-Zeit., 19U6, 30, Rep. 239. 

The addition of a highly fusible frit to the pigment, in 
order to fuse the particles of smalt that arc liable to 
volatilise in the salt-glazing kiln and pj^uce irregular 
colouriug of the ware (stoneware), is insumoient to obviate 
the defect at the places where the salt comes most in con- 
tact with the ware when thrown into the kiln, and it is 
therefore better not to pi aw any blue ware in thoae parts 
of the kiln. J’he following mixture is recommended 
as a frit for smalt : (0-2K2O,0*2NaaO,0-6CaO)l'8— 28iOfi. 

Stoneware glaze, E. Berdel. Spreohsaob 1900. 39} : 

Chem,.Zcit., 1906. 30 , Bep. m*' 

A LBAfitxsB glaze, rich in alumina and silioa, and suitable 
for use on stoneware to Ijo firod at a ^risbing beat oorre- 
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Cr« IX.— BUILDING MATBftlAlliS, Ifeo. Ot. X.*-METALLUKGy. 


•pondinj^ to Sogor cosie 1 — 3, can be obtained bv fritting 
NorwegiaA fehjmr 36*6 part*, calcined borax marble 
or oalcwpar 2(1, and qoartz «and 64 part*. Of thi* fnt 170 
part* are ground with 56-6 part* of felspar, 29-0 of barium 
carbonate. 2i> of mwWe, 22*2 of calcined kaolin, 26-8 
of raw kaolin, and 42 of quartz sand. The glaze may 
be coloured with metal oxides, preferably added to the 
fritting charge.— C. S. 

French Patjent. 

Olasit articles ; Stainincj . R. Kessler. Fr. Pat. 

362,972, Feb. 3, 1906. 

Fob colouring hollow beadH, artificial fruits, and other 
similar articles of glass, a mixture is used consisting 
of powdered aluminium and gelatin, to which an aniline 
colouring mutter is added. — A. U. L. 


IX.--BUILDING MATERIALS. CLAYS, 
MORTARS. AND CEMENTS. 

{ConJinned from jmffc 760.) 

Portland cement ; Jnfltuncv of added sithafat^aoi on the 

strength of . VVormser. Toninrl. Zeit., 1906, 80. 

949 ; Chcm.-Zeit.. 1906. 30, Hep. 239. 

Iw order to ascertain whcthei any inciease of strength could 
be irnyMirtod to a mixture^ of coment and sand (1:3), by the 
addition of acids and saline solutions that foim insoluble 
or sparingly soluble compounds with hmc, test blocks 
of cement prepared m (a) rotary tube furnaces, {h) shaft 
furnaces, and (c) ring furnaces, were treated with oxalu; 
acid, ehroniic acid, or phosphoric acid, or the soduuu 
or ammonium aalts of these acids ; also with ammonium 
fluoride, sodium silicate, bora.x, or boric ncid, in solutions 
of varying concentration. The cements (/>) and (f)gavc 
better results thsii when mixed with watei alone. eH|a‘c)Hlly 
after standing for 28 days, but only a alight increase of 
strength was exhibited by (a). — C. S. 

Portland cement ; Influence of sulphates on the, setting 
pro-periks of — — . L. P('?rin. Genie Civil, Paris, 
4^ 306—391. Proc. Inst. Civil p:ng., 19<J5— 1906, 

leS, 64. 

Thi author determined the rate of sotting of (J) plaster 
of Paris ; (2) Portland cement ; and (3) mixtures of 
Portland cement with quantities of different substanoes 
containing equal amounts of sulphurio anhydride, viz., 
(a) with 1 pet cent, of plaster of Paris ; {h) with 1*12 per 
oent. of raw gypsum ; (c) with l»r>4 per cent, of potash 
alum; attd (d) with 0*86 per cent, of ammonium sulphate. 
It was found that the rcturdmg effect of plaster of Paris 
was identical with that of raw gypsum, but less than that 
of ammonium sulphate ; the addition of alum had practi- 
cally no effect. The author expresses the opinion that 
the retarding action is due to chemical cauHcs, and depends, 
withht ifeniti, on the quantity of sulphuric anhydride present. 
The increased action of ammonium sulphate is oonsidered 
to be due to the relative instability of that compound, 
whilat the negative result, obtained with alum, is probably 
due to the presence of aluminium in that salt. — A. S. 

United States Patent, 

Cement ; Apparatus for manufacturing — . G. Ellis, 

Aiwiignor to Combustion Utilities Co., New York. U.S. 
pat. 836,305, iJuly 10, 1906. 

The apparatus consiats of a rotary kiln with a blast gas- 
biwner or other fuel-feeding arrangement at its lower 
end. and a housing enclosing its upiier end. In thishoiising 
are placed baffle-plates, which cause a deposition of dust, 
and force the products of combustion to adopt a cir- 
cultoua route, thereby heating a number of air-flues, also 
placed in the housing. The dust de],K)Sited i* removed 
through dqdrs. Prom the air-flues, a connecting pi^w leads 
the heated air to the blast burner, which is fed from a 
producer into which waste gases from the kiln, after 
traversing the housing, are delivered.-^A. G. L, 


X.-METALLUR6Y. 

(Continued from page 765.) 

Stags ; New apmratus to determine the tneftina points 

of . W. Me A. Johnson. Electrochem, and Metall. 

Ind., 1906, 4 , 202—263. 




A PIECE of a round 4-in. bar of Aoheson graphite, 3^ ins. 
long, has a narrow slot, G. £- in. wide and ins. liigh, 
cut in its bottom (see Fig. 1). In the top of this block 
a hole. K, of 1 in. diani. (Fig. 2), is drilled to a 
depth of I in., and this is continued by a hole, H, 'h. iu- 
diain., to the narrow slot. A horizontal l-in. hole ia 
drilled above the level of the slot, to receive a Le Chatelior 
pyrometi'r, P, to a point us near as possible to the ’}ii in. 
“ dripping hole.” A small quantity of the slag, or of the 
mixture of slag-forming materials, is planed in the upper 
hole. E, and the whole is placed in un oil-fired experimental 
reverberatory furnace having a layer of sand on the hearth. 
The pyrouK'ter is inserted throiigli a hole in one side of 
the funiace, whilst through an opening in another side, 
the point at w'hich the slag drops through the hole, H, 
into the slot, G, i.s observed. It is stated that results 
agreeing within 6® C. nan bo obtained. — A. S. 

Zirconium and titanium ; Stlicidts of . 0. H5liig- 

schmid. Compt. reud., 1906, 143 , 224 — 227. 

The reduction of zirconium or titanium oxides or of their 
double potassium fluorides with aluminium gives, in 
presence of a large excess of silicon, the silicides, ZrSig 
anil Ti»Si. 2 , respective! v. They are purified m the same 
maimer as thorium silicide (this J., 1906, 481). These 
Hilioides are obtained as minute hard iron-grey crystals,. 
The zirconium couijiound has tlie sp. gr., 4*88, and bums 
when heated in oxygen ; the titanium eomjiound has the 
sp. gr., 4*02, and is oxidised with dimoulty. Both 
compounds are unaffected by acids (excepting hydro- 
fluoric acid), but decompoee readily when fused with 
caustic potash. — F. 8od». 

Lead and calcium ; Alloys of — — . L. HaokspiU, Compt. 
rend., 1900, 148 , , 227— 220, 

Bit melting together lead chloride and mhtalUc calcium, 
allovB of lead and calcium ate formed (oompaVe tlds J,, 
1900, 124), but the yields are poo*. The alloys ore harder 
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than le»d» and tarnish rapidly. Water deoempoaea them 
with disinteeratioh. 

A orystalnsed compound or alloy, PbjCaj, melting at 
776® Cm and of sp. 7*6, is obtained' by dtstillmg off 
the excess Of lead contained in the crude alloy in vacuo at 
about 1000®, --P. feoDii, 

Iron; Chemistry of . H. von JUptner. Bor,, 1900, 

89, 2370—2402. 

A LBCTrni, Bummarisirig the prft«ent |>osition of our 
knowledge of the ehemiatry of the iron-carbon, iron- 
silicon, and iron- phosphorus compounds in iron and 
Bteel.— J. T. D. 

Silicon and graphite ; Jnffuenrc of on the open. 

hearth process. A. S. Thomas. Iron and Steel Inst., 
July, UHKl [Advance ^iroofj. 

In making “ acid ” sUm'I, the author finds that to obtain 
the best rcsultH, the pig-iron used sliould contain from 
1‘25 up to 2 per cent, of silicon ; with le.ss than thi.s, the 
“ banks ” are invariably fluxed, whilst with more, bad 
“ bottoms ” often occur, and he siiggestH that in furnaces 
making acid steel with low silicon iron, the acid bottoms 
now used should be teplatied by hasui bottoms. He also 
finds that by using iron with a high percentage of combined 
carbon, instead of highly gra])hitie iron, the output is j 
increased by 23 per cent., wliilst the wear and tear of tlie | 
furnace is reduced lOO per cent. When using high ' 
graphitic iron less than Id per (.ent. of the carbon contents I 
are eliminated tluring the melting period. In all cases | 

I 
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the metal must be kept covered with a j^iropor ipiaiitity 


of slag whicdi is not thick and viscouH. 
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Si€7nejis- Martin fiirnncr ; Chemical reaelionH inthe 

Deslandes. Bull. Hoc. d’Encourag., Revue de Metall., 

190(i, 8. 213—222. 

The author has studied the “ coefficients of distribution ’* 
of various eleirients (i.t., ratio of peicentages in .slag and 
in metal) after fusion in tlm furnace, when equilibrium 
may be supposed to have been attained. Those co- 
efficients deixmd on tlie temperature, unci on the com- 
position of slag and of metal. The com])osition of the 
metal is sufficiently characterised by its content of carbon, 
that of the slag by its content of silica. 

Silicon . — If the jieroentago of silica in the slag be ! 
plotted as abscissoi, (x), and that of carbon in the iiietdl j 
ft*? ordinates, (y), then for metals containing from 0‘16 to 
0'5() of carbon, and slags containing 45 to 611 of silica, the 
line + 28*23// — 59*fl separates the diagram into two 
regions — where j-f 28*25y^56 the metal contains silicon, 
and in the other region it contains none. Whether the 
silica in the slag be saturated by iron or mangano.se makes 
no difference. Elevation of tein}>?rature favours retention 
of silicon in the metal, but the influence of temperature 
is only slight. Equilibrium is long in being attained, or 
in being re-established if disturbed by addition of silicon 
to the metal. Additions to the sing mucli more rapidly 
adjust themselves. 

Manganese . — For percentages of carbon, from 0*65 to 
0 *20, and of silica from 60 to 63. if j; + 44y^>30*8 the metal 
will contain more than 0*2 }K*r cent, of manganese — if 
ir + 44y<[30*8 the manganese will be lielow 0*2 percent. 
Here, too, temperature has but a secondary influence, 
though high tomi)orature favours increase of manganese. 
The eilieon in the metal, as well as the carbon, has an 
influence on the manganese : if (a being the jiercentage of 
carbon, and b that of silicon) a]]>()'33 + 3*46, the ]Msreentrtge 
of manganese depends onlv on the silicon, and increases 
with it; if 0*33 4* 3*4ft>fz>0* 12 4*0*96, the content 
in manganese depends on and increases with both 
carbon and silicon; if 0*12 + 0-96^1, the content 
in manganese depends onlv on the carbon, and 
inereasea with it. Thus, while the metal ns a wliole 
may not be in equilibrium with the slag, internal 
equilibrium in the metal among carbon, silioon, and 
manganese, may exist. 

Swjjihur . — Tliis has not been fully worked oat, but the 
ooeffieient of distribntion seems to diminish as the basicity 
of the slug (espeKnallj the basicity in msnganese) increases. 
High temperaiure faironis the dimination of sulphur. 


Copper ; Solidifieation af •*-*—*. P, DeleafL Bull. Sopi 

d^ncomragM Berne de MetoH,, 1906, 8k 149-^16^ 
Thx author has determined the temporature of 
fleation of copper fay a thermo-electric pyrometer, Oom- 
paring the inaioationn of the same instrument given 
ny each sample of ooppr with those given by gold- 
Assuming that the soliuifying point of gtfld is known 
to be 1006® C.. his conclusions are as follows ; — 

1. Pure copper solidities at 1086® C. 

2. It forms with cuprous oxide a eutectic containing 
4.5 — 6*0 per cent, of oxide. 

3. This eutectic solidifies near to 1065® C. The solidi- 
fring point falls slightly as the percentage of oxide i« 
reduced, probably through impurities ih the copper, 
which are all dissolved in the oxide. 

The solidifying point of eojiper may he used to calibrate 
tt thermo-electric pyroraotor. For this purpose it i« l^t 
to melt the copper in an open crucible ; the oxidation 
during the time of experiment will give 2 to 3 per cent, 
of oxide, and the mixture will usually show two points of 
arrest on cooling. Tlie temperature of the second arrest 
'may bo taken as 1002''^ C.—^. T. D. 

Hrasses ; Special . L. Guillet. BuU. Soc. d’En* 

courag.. Revue de Metall., 1900, 8, 159—204. 

A MORE detailed memoir than that abstracted in this J., 
1900. 540. The chief additional points arc as follows 

Ordinary brasses. — Those containing 48 — 65 per cent, 
of copper, consist chiefly of the constituent j3, which is 
forgeable hot ; yet brasses with less than 55 jwr Cent, 
of copfier arc rarely met with industrially. This is, 
perhaps, because (1) they arc hard and difficult to Work ; 
(2) the interval of temporature over which they can bo 
rolled or hammered is restricted, and would be dlffifiulfe 
to maintain in practice. Moreover, small amounts of iitt- 
puritie.s have an important influence on the mechanical 
proper! les ; the author’s ex |>eri mental brasses were all 
made from pure materials, which could not be used 
indii.strinlly. 

brasses containing Aluminiurm — AluminiuUi can l»e 
added to brass to the extent of about 10 |)er cent, before it 
forms a s])ecial constituent. The profierties of the alloys 
are oloselv similar to those of the equivalent ** 
ordinary brass (t.c., having really the imaginary ’* 
percentage of the alloy), but the clastic limit is distinptily 
nigher in the aluminium brass than in the equivalent 
ordinary brass. In alloys with the same “imaginary’* 
percentage of copper, the elastic limit and hardness rise, the- 
elongation, reduction in area, and resistance to shtflok 
fall, as the iwrcentage of aluminium increases. 

Brasses containing manganese. — It needs 8 per cent. Of 
mangano.se in an alloy containing 00 per cent, of copper, 
before a sensible amount of a s|r>ecial copstituent is formed ; 
and with higher pornentagoa of copper, oven 15 per eent. 
of manganese shows no trace of it. Manganese brooses 
resemble in properties the equivalent ordinary- farossOs, 
but the elastic limit and breaking stress are eonsiderafalv 
raised. Manganese alloys with the same “ imaginary 
jiercentage OT copper, but different percentages erf moo* 
ganese behave, as to their relative mechanical properties, 
like alurainiu m brasses. The addition of manganese allows 
of rolling, industrially, brasses composed entirely of the 
constituent ft. 

Brasses containing iron . — The author has not investi- 
gated these very fully. Up to 1 *00 |T6r cent., iron produces 
very little effect on the mechanical pro|>ertie8 ; the 
breaking stress is slightly loweretl, the hardness inoreased. 

Brasses containitig tin. — Tin dissolves first in the 
constituent <1 ; the more zinc this contains the less 
tin can it dissolve. When the «-constltuont is saturated* 
the tin forms a srjecial constituent, similar to that 
found by Heycook and Neville in bronoes. In 

broisseH containing both the a and ft oonstituouts, 
the a*cotistituent first takes up about 0*7 per oofit, 
of tin, then the /J-constituent an equal percento^, tlrnn 
the special constituent begins to be formed, mn#t at 
expense qf the ((J-soUition, and, when that is ott^bsorbed, 
at that of the a<solution. An am ount erf tin not more than 
neoewary to saturate the a and ft aolutions has but fattle 
effect on the nieohanioal , properties^ but when it erists 
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ia peater quantity it iu injtirinua. Braasea with tbeae 
highor pro^jrtiona of tin are, however^ much more 
reaiatant to sea-water than ordinary braaeoa* 

Jira«ac4 eotUaining W/d, — l^ead disaolvea to the extent 
of about 0*9 per cent, in both the a and jS solutions, and 
in that condition is almost \iithoiit effect ; but in larger 
amount, when it exiata as lead, it rapidly lowers the 
mechanioal qualities of the alloy. 

Brasses containing stlicort. —The solution (i can 
diasolve more ailipon as its zinc content is lower— 
1*4 jH»r cent, at (13 jier cent, of cop|»er, 2 })or cent, 
at (K) per cent, of co))|>er. TJie solution ft dis- 
8olve» about 1*4 per cent. Higher ])erccntag(‘H give 
rise to a special constituent similar to one found in indiis- 
trial copp^-silicons. The properties of silicon lirosses 
sot oontaining the sjiecinl constituent are very similar 
to those of the equivalent ordinary brasses, but the 
elastic limit ia raised . When 1 he s^ascial constituent foriui', 
the mechanical qualities undergo rapid degradation. 

Brasses contninmg may nt. dam. — Xot more than 
0*2— 0*3 }K'r cent, of magnesiiini cun be dissolved without 
formation of a special couHtituent which js highly injurious. 
Magnesium inusl. thcTefor<^. be used very sjianngly and 
careluiiy, if used at all, for deoxidising brasses. 

AntiTiimg behaves, as regards its solubility and its 
effects, almost identically wuth magnesium. 

Vonipltx brasses, — VVdicn more than one substance is 
added to a brass, em'h behaves as though it were the only 
aubBtance added. — J. T. 1). 

MetnlHc alloys compounded in atomic proportions ; 

Physical proj>crties of at ordinary and higher 

temperatures. W. Hubei. Ann. (iewerbe- u. Bauw., 
IflOC, 69, 9 ; Chem.-Zeit., 190(1, 80, Hop. 243. 

SsiKl-TiNG furnaces with natural draught give alloys of 
better quality, wuth less waste, than wdien artificial draught 
ii employed, owing to the smaller excess of oxygen in 
the former. The conduidivitv of copper smelted under 
the first-named conditions was found to be 110 }ier cent, 
(referred to standard copper), whilst in the other case it 
was only 73 per cent. 

An alloy with the composition Cu 2 FegNiAl gave the 
tensile strength H2 kilos, per s({, mm. with only 3 jwr cent, 
of elongation, |xirfectly uniform structure, and only two 
constituents (o- and /3-crvstals), no eutectic being formed. 
The elongation increaswl to 13 fier cent, (in the quickly 
cooled state) on altering the projiortions in such ratio 
as would correspond to C'u 2 Fe 2 i>i 2 Al, the tensile strength 
being 75*7 kilos, tier sq. nmi. j surface of fracture, copiier 
rad ; worked surface, the colour of nickel ; cost of pro- 
duction and resistance to the action of chemicals, both high. 
An alloy of the composition CugZn was melted with a 
small proportion of the foregoing, nml gave n prwluct with 
the tensile strength of 4K*7 Idlos. per sq. ram., elongation 
31 j^r cent., limit of elasticity 29 ]>er cent., (using point 
96(r C. Tin is unsuitable for alloys of the luna under 
consideration tliat are to stand strain up to 200^ 0., and 
manganese quite unsuitable for such as are to be exposed to 
high temperatures. — 0. H. 

Qa^cngint exhaust gases ; Resistance «j tiwUUs to corrosion 
ly . j. Pintsch. 11., page 802. 

Antimony and tin ; Separation of . A. Czerwek. 

XXllI., page 829. 

Zinc : Analysis of industrial . A. Hollard and 

L. Bertiaux. XXIII., page 829. 

Copper Mining in Japan. Eng, and Mm. J., July 21, 
190(3. [T.ll.J 

Aocokding to recent advices, the copiwr-mining industry 
of Jajian is in a very prosperous condition, and the }>ro- 
duction of the important mines is rapidly increasing. 
The chief feature of the recent history is the remarkable 
development of the Kosaka mine, in the northern part of 
the island of Nippon. This projicrty was originally 
W'orked as a silver mine, but in passing below theline of 
oxidation, the ore changed into on enormous mass of 
mixed sulphides. 

The ijSfpmha ore dermfiit appeahs to be a blanket vein, 
dipping at an angle oiT about 4V. The hanging wall is an 
andoHite tuff ; th« foot wall i» diotite. The deposit is 


about 400 (t in thiokness, measuring at right angles to 
the dip of the vein. Immediately unm the hanghig wall 
is a large scone of mixed sulphides, so dl<MMdy minilw thist 
mechanioal separation is impossible. This ore averoj^ 
40 to 4i> per cent, of barium sulphate, 10 |)er cent, of zinc, 
! 10 per cent, of lead. 2 per cent, of copper, 0*02 pw cent, of 
I silver, and a trace of gold. Immediately under it is a zone 
of iron pyrites containing 1 to 2 per cent, of copper, and 
below the latter occurs siliceous ore containing fwm 1 to 
1*6 per cent, of eopjior. 

The throe kinds of ore tfre mined, and mixed in such 
}iroportion as to produce a self-fluxing product. This is 
smelted semi-pyritieally, about 2 per cent, of anthracite 
being employed as fuel. (Smelting is done in six furnaces, 
each 3*5 by 25 ft. at the tuyeres. These furnace.s reduce 
the charge at the rate of about 3 tons per square foot of 
hearth area per 24 hours. The slag is essentially a silicate 
of iron and baryta. A new furnace, 3*5 by (30 ft., is now 
being erected. The product of the blast furnace.s is a 
j lead-copper matte containing about 30 per cent, of cop|.>er. 

1 This IS crushe<l, roasted, and smelted for blister copper 
j in reverberatory furnaces. The blister copper is rehneil 
! electrolytically, and the cajiacity of the retincry is now 
1 being mcreused so as to Wtirk the entire product of tho 
I works. 

j The Koaaka mine has now displaced tho famous Ashio 
mine from the premier position among Japanese oojiper 
j producers. Its output last year was approximately 
I 7200 tons of copper, against (JtM)0 tons from the Aahio 
mine, and 5500 tons from the B»>sshi mine. 

Mineral production of Bosnia. Eng. and Min. J., July 21, 
mm. [T.R.J 

Thr mineral production of Bosnia and the Herzegovina 
for the year is rejiort^d as below, in metric tons : — 


— 

1904. 1 

1005. i 

Changes. 

Iron ore 

127,297 

122,540 

I). 4,757 

Oopper ore 

040 

670 

I. ao 

Chrome ore 

278 

186 

D. 92 

Msnsanese ore 

1.114 

4,129 

I. 8,016 

I’yntes 

10,421 1 

19,046 

1. 8,624 

Coal 

j 48a, 017 

640,287 

1. 66.620 


The Bosnian coal is all lignite, and is obtained from 
a few mines. 


The metal production of all kinds was as follows, also 


in metric tons : — 

j 

1904. 1 

1905. 1 

Changes. 

Mercury 

8 

10 

I,. 

2 

Copper 

115 

89 

U. 

76 

Pljl iron 

47,678 

48,074 

.1». 

4,604 

Castings 

3,211 

8,961 

I, 

740 

8teel Ingots 

24,111 

29,644 

1. 

6.688 

Wrought iron 

19,623 

28,200 

I. 

8.676 


The steel made is all open-hearth steel. The decrease 
in iron ivas due to the partial suspension of the Vares 
works. 

Nickel ; Prodmlion of . Ch. of Com. J., Aug., 1906, 

[T.R.] 

REroKTiNO on nickel production for the Ontario Bureau 
of Mines. Prof. A. P. Coleman says that Now Caledonia 
is the only real compctitior of Ontario as a nickelproduoer. 
Though the United States has dropped out of the race as a 
producer of nickel ore, it is still one of the most important 
countries for the refining and utilisation of metallio 
nickel, nuieh the greater part of the Canadian metal being 
treated at Constable Hook, New Jersey. The Sudbury 
nickel field has long been known as the most impot^tapt 
source of that metal in America. All the ore depots of 
any economic importance are at or near the outer niargiu 
of a huge laccolitiiic sheet of eruptive rook a mile ana a 
quarter thick, 3(3 miles long, and 17 miles wide. Tho 

I rock composing this sheet isdiorite at the outer and lower 
edge, merging into granite or granodiorite at tho inner 
(upper) edge. The ore bodtes are roimd the margin of the 
diorite, or along dike-like offsets from it, Canada ia 
presently to have a mint, and Proi Coleman recommends 









tiiAtit «iiaiit<| be^a it* work J^y ^lUAff l*^nt And 5<oent 
of wro of A^tittotiTely Omm^ 

qixm motiiilt 

WwHU pr0dM«tion 0/ mefre^.^The nickol pr^uction 
of the Sudbory d«ld for tlie oalendAr year 1904 i« given 
as 4,799 to^ yalued at 9802,666, and the total production 
of the district since the discovery of the nickel deposits 
there, up to and inoludinff the yeai 1904, at 43,877 tons, 
valued at 92,502,014. A table giving the world’s pro- 
duction of nickel (in metric tons) aoconipanlos the report. 
Discarding fractions of tons, this table is as follows t — 


Mercury Production tn U.8.A. Oil, Puint, and Drug 
Rep., Aug, 6. [T.H.] 

TnnitB was an important decline in the output of meioury 
during 1905. The decrease in value was even greater, 
due to a marked decrease in demand, the average price 
for the year being 836,22 per flask, as compared with 
$43,50 in 1904. The following is an abstract of this 
report ; — 

The productifin of mercury in the United States during 
the year 1906 amounted to 30.461 flasks (of 76 lb. not 
each), valued at $1,103, 1 20, as compared with 34,570 flasks, 
valued at $1,503,796, in 1904, a decrease in quantity 
of 4119 flasks, and in value of $400,675. This 
output was produced by four States as follows : — 
California, 24,035 flasks ; Texas, 4723 flasks ; Utah, 
1050 flasks : Oregon, 43 flasks. This falling off in 
production was due primarily to a lack of demand and 
a consequent decline in price, and also to a depletion of the 
richer ore produced m some of the larger mines. 

Californm , — The amount of mercury produced in 
Oallforaia during 1905 was 24,635 flasks, valued at 
$880,081, as com}>arod with 29,217 flasks, valued at 
$1,270,200, in 1904. This output represents 81 per cent. 
<>f the total production of the coimtry. The decrease of 
4566 flasks in the quantity of mercury produced in 
'California during 1906 is due rather to a lessened pro- 
duction of all the mines than to any serious falling off in 
the output of any single one, with the exception, perhaps, of 
the new Almodon property in Santa Clara county. Tnis is 
the oldest mercury mine in the coimtry, and for years was 
the largest producer on North America, Of the total 
•output of the whole State of California during the last 
fifty-five years, nearly 2,000, fXK) flasks, fully oiie-half, 
has been produced by the New Almadon. At present the 
New Idria mine in San Benito county is the largest pro- 


Year. 

flweden 

and 

Norway. 

New 

Caledonia. 

Canada. 

i 

United 
States. 1 

1 

1889 

80 

1,332 

877 

115 1 

1800 .. 

100 

1.634 

661 

101 

1891 .. 

126 

2,494 

1,8.30 

64 , 

1892 .. 

97 

1.696 

1,095 

42 1 

189» .. 

90 

2.493 

1.807 

22 i 

1894 .. 1 

90 

2,422 

2,226 1 

* 

380ft 1 

40 

2,648 

1.764 1 

6 

1806 .. 

20 

2,7117 

1,641 , 

1 8 

1807 .. 

— 1 

2,858 

1,813 

' li 

3898 .. 

— ! 

3.648 

2.603 i 


3899 .. 

— , 

4.206 

2.606 1 

! 10 

1900 .. 

.. — 

4,526 

! :i.2U 1 

! 4 1 

1901 ,, 

— 

6.210 

! 4,168 

3 1 

1902 .. 

i — 

4,024 

4.860 I 

3 ' 

1903 .. 

““ 

4,750 

6.348 1 

1 

62 


ducer ill the State. The N«pa ConsofidAted, in 
county, And the New AlniAden come heit As tegArdl 01 ^ 
put. The Ooeaidct the OroAt Weetern» the OreAt 
the BoovAtei, the Kerb and the Altuona Are the dtw 
principal produring mines of the State. 

The outlook for an increased production of metew^ 
in California is not encouraging, and a further detjflWMw 
in the output for 1906 is indicated by the decline in pro^ 
duction from 3449 flasks in January and 2526 fiAtlw 
in February of 1906 to 1588 flasks in January and RXIA 
flasks in February of 1906— ^a decrease of 861 and 692 
flasks resfiectively. 

Texas.— T\w rtevolopraents of the mercury industry 
in Texas during 1905 were the most important in this 
country. The mercury de^iosits are situated in the 
extreme south- western part of the State, about 800 miles 
south-east of El Paso, about 100 miles south of the hue 
of the Southern Pacific Railway, and from 7 to 15 miles 
north of the Rio < Jrande. They lie in three areae, known 
respoctivoly as Terlingua, Study Butte, and Chiaoa 
districts. 

The Terlingua district oomprisoH an area of about 
25 square miles in the immediate vicinity of Terllnj^. 
The iSturly Butte district embraces about six square miles 
about ten miles east from Terlingua. The Chisos district, 
the last discovered and the least developed, lies imms* 
diatcly oast of the districts mentioned, and south-east 
of the Chisos mountains. 

The mining methods employed in this regW are 
extremely crude. The deiqvtwl Hhaft in the region is down 
only about 300 ft. in limestone. The shales have been 
penetrated only to a depth of 200 ft. 

The protluction of misreury in Texas durimg 196$ was 
4723 flasks, valued at $173,362, as compared with 6386 
flasks in 1904, valued at $232,1 16, a loss 5f 013 flasks in 
quantity and of 868,7*'>4 in value. This output for 1906 
lopresmits 15'r>3 per cent, of the total production of tbe 
country. The decrease in the output was in a large 
measure due to a very heavy decline in the price of merouiT 
During 1906 the price of mercury suffered a 
heavy decline, due to a marked decrease in demand, 
The average San Francisco iirioe for the year wsa $36,22 
l»er flask of 75 )b. Corresponding average^quotations Were 
$44.10 per flask in 1902, $45.29 in 11KJ3. and $48.50 itt 
1904. In Hun Francisco wholesale quotations of mercury 
for domestic delivery ranged from $37 to $42 per floAkf 
and metal for export wa.s quoted at $38 tO $4t. In Nstr 
York pni'es were $3H to $42.50 per flask, and in London 
from 27 2«. 6i. to 27 12 s. Od. per flask. 

Imports . — There is an import duty of 7 cents per Ib, 
on mercury, wlvich i** suffiiuent practically to prilhibit 
importation. During the past flve years the value of the 
product imported has ranged from $789 to $2166. The ' 
quantities are not stated. 

Exports . — The exports of mercury from the Uhltod 
States during 1905 were 1,009,444 lb., as compared wiih 
1,611,635 lb. in 1904, a decrease of 602,191 lb., or 374 pear 
cent. 

Mineral production of Tasmania in 1906. Bd. of Trade J,, 
Aug. 9, 1906. [T.R.J 

Th® following statistics of the mineral production of 
Tasmania during the years 1904 and 1905 ore taken from 
the report for 1905-06 of the Hobart Chamber ol 
Commerce ; — 


^ppsr (bWiter)* Tons 

ihn and tin oref „ , 

<lold Fine os.j 

8Uv«f lead ore Tons 

<^p|^ And eopper ore 

Iron ore* . , — ! 

Wolfram 

Bismuth.. Cwt. 

SilHQ om Tout 

Flittt ore 

TdWl vAlus 


Quantity. 


1904. 

1905. 

1904. 

1 1905. 



2 

£ 

8,371 

18,610 

682,640 

704*287 

2,816 

1 8,891 

266,121 

862,870 

65,921 

78,640 

280,016 

611380 

61.138 

76,270 

20»,702 

248.868 

816 

! 1,600 

16,066 

62,989 

61,109 

! 61,998 

51.942 

44.104 

6,840 

i 6,800 

2,976 

2,660 

16 


1,147 

tm 

6 

1 yo ' 

^ 16 

m 

im 

9,A«9 
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Cl. XI — ELECTTBO-OMEMIfiTOT 4 BaUEOTBO-METALLtjBGY. 


Enqus^ Patbitts. 

Smelting ores in blatt furnaeeti ; Method of at^ mra»# 

. W. Kemp. Tucson, AriK., U.S.A. Eng- P»t* 

20,»61. Oct. 16, 1906. 

SSB Ft. Pat. 868,646 of 1906 ; this J., 1906, 270.— T. F. B. 

Fumacea for re^healing and like purposiA. H. Hart, 
Botherham, Yorks. Eng. Pat. 19,670, Sept. 29, 1906. 
Thb furnace is supplied with means for preheating the 
air needed for combustion, consisting of a culvert built 
below the furnace 6oor level, extending from the firing 
end down one side to the opposite end or thereabouts, 
crossing over, and returning down the opposjte side, 
wWe it terminates in a no/.zle directed under the fire- 
grate. The entrance end of the culvert is providwi with 
a regulating valve ; air is bloum into it bv a tan or blower ; 
and baffle-walls may be placed in it. The firing-hole 
and the ash-pit are made with suitably closing doors. 

— A. O- L. 

[Jig-^waahing machine. Mineral washing and separating 
apparatus. R. M. Howatt, London. Eng. Pat. 7641, 
March 28, 1906. 

A KUWBER of jig compartments arc placed around a refuse 
chamber common to all the jig compartments, and from 
which the refuse received is removed by a suitable elevator. 
The whole is preferably made in the form of a 
tank, the jig oomportments forming smaller V-shaped 
chambers along the two upjier edges of llie tank, and being 
provided with suitable valves to drtin the refuse into the 
common central channel. Lateral channels may also be 
provided between the oompartments to allow of the 
removal, by means of valves, of refuse collected above 
the sieves in the compartments. — A. G. L. 

AUov for hearings or the like.. Biemens und Halske 
A.-O., Berlin. Eng. Pat. 10,613, May 4, 1906. Under 
Int. Conv., Bept. 22, 1900. 

Thi alloy oonaists of approximately equal parts of 
cadmium and zinc, to which up to 10 per cent, (but pre- 
ferably only 6 per cent.) of antimony is added. It is 
olaimfi^ that this alloy is easily worked ami turned, 
fills the moulds completely, possesses relutiyely great 
hardness, and has a very small coefliciont of friction. 

—A. G. L. 

Unitrd Statjbs Patent. 

Furnace ; Tilting ore-roasting — — . T. Edwards, 

Bharat, Australia. U.8. Pat. 825,446. July 10, 1906. 
The furnace comprises a long ore-roasting chamber 
disposed above, and connected with a heating chamber, 
liie ore chamber is provided with a scries of 
rabbles, and the heating chamber is dividcii by a longi- 
tudinal partition, to provide a circuitous path for the hot 
ga«es. Both of the chambers discharge into a flue atone 
end of the furnace, and damjKjrs are provided so that the 
gases from the ore-roastirm chamber can pass either 
directly into the flue, or nrei into the lower heating 
chamber and thence into the flue. — A. S. 

French Patents. 

Siinc ; Manufacture of . H. Fritscb and E. Nonnast. 

Fr. Pat. 363,030, Feb. 0. 1906. 

Bbeorb being distilled, the mixture of zinciferous mineral 
and carbonaceous material is first moulded into blocks 
correaponding with the cross-section of the retort. The 
moulding may be done by adding binding agents, or in 
the hydraulic press, or by a combination of the two 
methods. It is claimed that this invention facilitates 
charging of the retorts, and enables from 36 to 40 per cent, 
more material to be distilled in one operation.— A. Q. L. 

Gold, platinum, silver^ nickel, and copper ; Wet method of 
of — A. Seigle. IV. Pat. 363,080, 
Feb. 6,nl90fi. Under Int. Conv., Feb. 6, 1005. 

Tttm frtvaBtion consiete eeeentiaUT in extracting metals 
froih^eLr or^ by subjecting the finely powdered mineral 


to the action of steam under pressure in the preeenoe of 
silioic acid (or boric acid) ojBwj a eotutibn d# chloride of 
so^um, calcium, or magnesium. The oration Is carried 
out in a suitable autoclave provided with etirrew i^er a 
steam pressure of 3 kilos, per sq. cm. If the ore itself is 
not sufficiently siliceous, a suitable amount of silica (or 
boric acid) is added to it. In extracting oopror and nickel, 
the ore is first gently roasted ; if much sulphur or arsenic 
is present, a little ferrous sulphate is added to the sodium 
(or other) chloride used in the extraction. The copper 
and nickel go into solution as more or less complex 
chlorides, and are recovered in any usual way. If a silver 
ore is to be treated, sufficient sodium chloride must be 
present to dissolve the silver chloride formed. Com- 
paratively rich gold and platinum ores are treated wdth 
sodium chloride and nitrate, the nascent chlorine produced 
being said to bo specially active in dissolvingAho precious 
metals. Poor gold ores and residues are first treatc^ with 
H solution of potassium ferrocy snide through which air 
is blown, after which the whole mass is treated udth 
steam under pressure in an autoclave. — A. G. L. 

XL— ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(Continued from page, 767.) 

(J. )— ELECTRO-CHEMISTRY. 

Ozone : Influence of pressure owd the character of the 

discharge on the formation of . A. Chassy. Compt. 

rend., 1906, 148, 220—222. 

The percentage of ozone formed, when equilibrium is 
established, decreases slightly as the pressure is lessened, 
though the initial increase in concentration per unit 
of time is greater. Quite abruptly-, however, at pressures 
below 60 mm., no ozone at all is produced. At these 
low pressures the discharge is seen as a uniform glow quite 
different from the appearance at higher prcHsures, and the 
diffeicnce in results seems to correspond with that in the 
character of the discharge. Ozonised oxygen Ixdow this 
pressure of (Kl mm. is at once decomposed by the action 
of the discharge. — F. Boon. 

Erratum. 

Tliia J.. 1906, p. 766, col. 2, 1. 7 from top, for Brown 
read Jlrunn. 

Mificral waters ; Difference between the electrical resist^ 

ances of natural and artificial . D. Negreano. 

XVIIIA., page 824. 

Enolwh Patent. 

[Vanadium carbide] Filaments for electric incandescent 

lamps ; Irnpts. in . The British Thomson- 

Houston Co., Ltd. From General Electric Co. Eng* 
Pat. 19,264, Sept. 23, 1905. II., page 803. 

United States Patents. 

Furnace ; Rotary electric . W. M. Johnson, lola^ 

Kans. U.S. Pat. 825,058, July 3, 1906. 

The furnace, which ia mounted so that it can be rotated* 
consists of separate sections with insulating material 
between them. Each section has a lining of refractory 
material, and the furnace is heated by a resistance body 
of divided conducting ^material embedded in the Uniti^. 

Sulphuric acid ; [ElectrolyHc] Method of making — . W* 
M. Johnson, lola, Kans. U.S. Pat. 826,067, July 3,. 
1906. 

A EOLUTION of sulphuric ttoid oontaining eulphur diojude 
it electrolyeed by means of eleofrodes connected in serieSf 
the anode faces of the electrodes being oomppeed t>f lead^ 
and the cathode faces of a metal, such as »leotro*deposlted 
ooppar, Imving a low cathode potential. When the 


Am U, CJi. Xl-^EI^SCTIlO-^GKttMlfiTRY ft ia.lOTRO.»f®tfiaLURGY. «lt 

• ' 


oonoeiXtiE^an of «ulpl&^0 acidli^ the iblntidn has koreased 
k th^ desited extent, a portion i« mrithdratm, the remainder 
« dUuted, a furthei: ^[uaBtity of atitphur dioxide is intro- 
duoed, and the eleotrolysis is repeatkl.'—A. S. 

Calciuin carbide ; Proditctny — — J. M. Morehead, 
Chicago, ni. tr,e. Pat. 826,234, July 3, 1900. 

The obarm ia fed downwards into a region of reduction 
established under a gas-tight hood depending into the 
furnace chamber, the Tower end of the hood ana the upper 
end of the furnace chamber being sealed by the charge 
material. The waste gases are withdrawn from the hood. 

-E. S. 

Lead into lead svd'phaU ; {Ekctrolfitic^ Method of converting 

spongy . C. J. Reed, Philadelphia, Pa., Assignor 

to Security Investment Co. U.S. Pat. 826,981, July 17, 
1906. 

This invention relates t/O a method of converting the 
spongy or finely-divided lead, of a negative pole secondary 
battery electrode, into lead sulphate, and consists in 
connecting the same in a closed circuit with an electrode 
of electro-negative material, having a coating or depoKit 
of platinum filaok or finely-divided platinum, in a Wth 
of dilute sulphuric acid. A similar method of reversing 
a spongy-le^ electrode and charmng the same as a 
peroxide plate is also claimed. — P. N. 

Nitrogen compounds ; Ehdrochcmical process of pro- 
ducing . J. W. Wood, Moulton, Iowa. U.S. 

Pat. 826,301, July 17, 1906. 

This invention relates to an electrochemical process for 
making nitrogen (tompounds, and consists in oontimiously 
charging a liquid electrolyte, such as “ an aqueous solution 
of nitrogen,” with air under pressure in order to furnish 
it with an excess of nitrogen. The liquid is subjected to 
the action of an electric current in order to dissociate the 
water, and the nitrogen and other compounds formed 
are finally carried of! at the anode and cathode respectively. 

-B. N. 

(B.)— ELEOTRO.METAU.UROY. 

Ferrosilicon manufactured in electric, furnaces ; Phosphur^ 

cited hydrogen poisoning from . P. Lehnkering. 

Z. Unters. Nahr, und Genussm., 1906, 12, 132 — 136. 

Ik investigating the cause of death of two children upon a 
Rhine boat carrying ferro-silioou, the presence of some 
0'15 per cent, of phosphorus in the 67*69 per cent, silicon 
alloy was determined. The product, which had already been 
exposed somewhat to rain, was only examined some five 
or six days after the loading of the vessel, but still evolved 
0*0227 grm. of hydrogen phosphide per kilo, in contact 
with water. The evolution of this gas is ascribed to the 
presence of calcium phosphide, iron jmosphide being stable 
in presence of water. Tne cabin occupied by the children 
for two or three days continuously was situated over the 
hold in which the kegs of ferrosilicon were stored. 

Mention is made of several other cases of sudden death 
on Rhine boats during the last six months, and to the 
explosions at Liverpool (this J., 1904, 324 and 622), which 
may probably also be ascribed to phosphuretted hydrin. 

Strontium amedgams. A. Guntx and G. Rcedorer. Bull. 

Soc. Chim., 1906, 36. 494—603. 

By the electrolysis of a saturated solution of strontium 
chloride, using mercury at the cathode, the authors have 
suooeedi^ in obtaining crystals, in large quantity, of an 
amalgam the existence of which had been disputed. 

Hie ^ectrolyms was carried out at 20 volts and 
1— >-l*6 ampiyesper sq. cm. of cathode, and the temperature 
was maintained at 2(lg — 30® C. by spwial cooling arrange- | 
mento. The crystals, which contain 3*8 per cent, of 
strontium, change ^api^ in the air, and are easily 
decomposed by water. They may be preserved, however, 
in an atdiosphere of dry carbon dioxide. No mercury is 
Idflt % subjecting them to a pressure of 6000 kilos, per 
sq. cm., but on heating k eueue, mercury is given off, and 
richer amalgatss are obtained. In one experiment 
definite crystals eontaining 0<8 per pent, of strontium, 


oorreeponding to the formula BrH^, were obtained. The 
amalgams with 6 — 10 per cent, ox strontium are brittle, 
hard, and fine-^aked, and are not much affected by ah*. 
Experiments at high temp^tureS were, carried out in a 
manner similar to those with barium amalgain (this J., 
1906, 278), but piure strontium cannot m obtained* 
for at 1000° C., instead of a further loss of mercury, the 
amalgam containing about 60 per cent, of strontium* 
distils unchanged.— E. Sodk. 

English Patbnxs. 

Metal tubes and other bodies ; Ehctrol^ic manufacturi 

of . W. 0ark, London. From E. Barmstadter* 

Barmstadt, Germany. Eng. Pat. 24,724, Kov. 29, 1906* 

Sbb U.S. Pat. 817,419 of 1908; this J., 1906, 767.-3. N. 

Metallic deposits ; Process for obtaining electrolutii — . 
L. Trunkhahn. Vienna. Eng. Pat. 1 1,498, May 16, 1906. 

This invention relates to the production of adherent and 
lustrous raetallio deposits by means of an electrolytic 
bath to which sugars are added, and co«sists in the 
addition to the same of a ferment. The following is given 
as an example of a zinc bath : — 26 kilos, of orystaUishd 
zinc sulphate ; 16 kilos, of aluminium sulphate ; 1 Idlo. 
of calcium carbonate ; 4 kilos, of maltose or dextrose } 
0*6 kilo, of beer barm. — B. N. 

United States Patents. 

Furnace ; Electric . F. T. Snvder, Oak Park, HI, 

U.S. Pat 826,369, July 10, 1906. 

This invention relates to an electric furnace of the trans- 
former or induction type, and comprises a core contained 
within a chamlier, the latter being adapted to hold 
material forming a secondary circuit about the core. A 
primary induction-ooil winding is arranged on the core 
substantially concentric with the secondary, but relatively 
displaced along the core such a distance as to aHow 
sufficient magnetic leakage between primary 
secondary to maintain constant current in the seoondaty, 
upon the application of constant- potential altematii^ 
current to the primary winding. The laminated iron 
magnet core is provided with means for clamping the 
laminte together, non-conducting material being disposed 
about an arm of the core so as to form a vertically-disposed 
annular chamber surrounding the core. Between the 
lainime of the core is a closed trough having a transverse 
web, and adapted to contain water, the core projectin|| 
outside the wall of the chamber, means being provid^sd 
for circulating water between the core and the bnambet. 
The core is placed within a bridge of refractory matdriki 
which extends across the central portion of the ohambmr, 
dividing the latter into two vertical wells on eitch shk 
of the bridge. The secondary circuit comprises a low- 
resistance metal conductor consisting of multiple barti of 
copper nassing under the core from one well to the other, 
and molten electrodes of the metal to be smelted Are In 
contact with the terminals of the low-resistance conductor, 
the bridge separating the two electrodes, A slag containuig 
the same metal is supported on the molten electrodk>s to a 
level above the level of the bridge, thus uniting electrically 
the electrodes, and ore to t>e smelted is upon the 
molten materia! througli a suitaMe opening in the rever- 
beratory roof of the furnace, The slag at the top ofinw 
the highest resistance, and the maximum heating effect 
is thus developed in the upper portion of the seoondiury 
circuit. The chamber is proved with an opening ilumu|ft 
which the quantity of mateiial in the secondary oiromt 
may be varied in order to vary the resistance, and the 
temperature of the kmace may thus be adjusted and 
automatically maintained constant. The resistance of 
the metal increoacs with rise in temperature, and tbit 
of the slag decreases, and the relative resisttmqn of Urn 
metal and riag are so proportioned that the rvdwmnWot 
the sooondary will inoreaee with a fiidl Of tempeMitu|e 
in the lnmiuie.'*^B, '* ■ 

pt 



tA«f . 81, 1906, 


gig a. xii.-jrATrY oiw, waxes, a soaps* 


PwrrMwe ; Electric ■— . J, P. Hammond, Brewster, 
N,Y. U.S. Pat. 826,886, July 10, 1906. 

Th» furnace consists of a muiSe having its four sides and 
top permanently closed, and mounted on a suitable frame 
by moans of a pivoted joint whereby the mufflo can bo 
inverted from its normai position, switch-blades, secured 
to the frame and muffle- body respectively, engaging when 
the muffle-body is swung on the frame. A bottom 
member, vertically movable in the frame, engagi's and 
closes the bottom of the mufflo, the bottom mombor being 
reciprocated by a cam controlled by a handle-lover, rollers 
connected to the bottom meml>or guiding it in tlie frame. 
Means are provided for locking the bottom when engaging 
the muffle. Electric coils arc arranged in each of the 
six portions of the muffle, the coils being divided into four 
groups, one group, a, being disposed in the toi), bottom, 
front, and back of the muffle, a second group, h, disposed 
in the bottom and top of the muffle, a third, c. in the front 
and back of the muffle, and a fourth, d, in the two other 
aides of the muffle. The terminals of the coils are con- 
nected with on electric switch in such a way that the 
“ groups will first be connected in series, and in the 
successive positions of advanooment of the commutator, 
the latter will so connect the terminals of the groups 
whereby in the second position a shunt of low resistance 
will beestablishctl around two of such groups as c and d ; 
in the third position of the commutator the groups c and 
d will be out, leaving a and h in circuit ; in the fourth 
position of the commutator groups « and h in series will be 
connected in parallel with groups c and d in senes ; in the 
fifth position of the ooinniutator a shunt of low resistance 
will be established around group c in the latter multiple- 
series arrangement *, in the sixth position the groups 
a and h in series will l>e connected in parallel W'ith the 
group d : in the seventh position the groups a and b con. 
nected in series will be connected in parallel with group c 
and also with group d ; in tlie eighth position a shunt of 
low resistance will be established around the group h in 
the seventh position ; in the ninth position the grou]>8 a, 
Ct and d will be connected in pazallel ; and in the tenth 
position the four groups a, 6, c, and d will f>e connected 
In parallel.— B. N." 

Niekd^copper matte ; [Electrolytic] Method of trealing , 

M. Johnson, lola, Kans. U.8. Pat. 826,056, July 3, 

1906, 

Th* matte is treated with hot dilute hydrochloric acid, 
whereby a solution rich in nickel, and a residue rich in 
copper are obtained. The solution is freed from iron, and 
electrolysed to recover the nickel. The copper is recovered 
by converting the residue into anodes rich in copper,” 
and then refining the latter eleotrolytioally, the refining 
solution being subsequently treated for the recovery of 
nickel salts. — ^A. 8. 

Etrro alloys ; Process of producing low-carbon . 

E. F. Price, Niagara Falls, N.Y. U.8. Pat. 825,348, 
July 10. 1906. 

Tats invention relates to a jjpooess of producing low- 
carbon alloys of iron, such os ferro-chromiurn, and consists 
in providing a charge containing ferro-silioon and an 
ouiaiaed compound or a metal, such us chromium, which 
is reducible by silicon and which will alloy with iron, 
together with a basic flux. An eleotno arc is established 
within the charge, a considerable body of the latter 
eurrouiiding the zone of reduction, and protecting the 
electrodes from'’ the oxidising effect of the atmosphere. 
Between the electrodes is maintained the minimum 
potential difference requisite to effect reduction, thereby 
preventing loss of electric current by leakage through 
the charge. The resulting slag and ferro alloy are 
separately tajiped from th© furnace at different levels, 
and the ohar^ mixture supplied as required.— B. N. 

Mdkds from ores / Madractiny — ^ hy decirolytic means. 
A, JbenArt, |on„ Buda-Pestb* Austria-Hungary. 

|?at. 886,435. Jidy 17, im 
1^ Fr. Pat. 366,826 of 1906 ; thii J., 1906, 29,--B. N. 


xn.-rAm oiu, fats, waxes, 

AMC SCATS. 

(Cont'imied from page 76$. ) 

Linseed oil and cake : Properties of — r, in conntdion 
with various solvents and physical condUions, A. 
Mitarewski. Westnik gigieni, 1006, 42, 678 ; Chem.- 
Zeit, 1906.30, Kep. 241. 

Oil extracted with ether^ j^ictroleum spirit, benzene 
or carbon bisulphide lacks the characteristic smdll of 
Hnsood.and of the pressed oil. In the case of the last solvent, 
the oil has a strong garlic smell and a dark reddish-yellow 
colour, the others giving it a smiil of fish oil and a more 
or less pronounced greenish- yellow tinge. Solvents do not 
cause any determinable alteration in the nature of the oil 
and cake, except carbon bisulphide, which increases the 
quantity of the volatile acids, and therefore raises the 
saponification value. Pressed ml contains more true fat. 
when oil is stored, the temperature influences the 
degree of oxidation, which is accolernted by storage at 
70'^ 0. and also by exposure to the air, although exposure 
to light for 2(5 days was found to have little effect. — C.S. 

Oil from the seeds of the berries of Phnrnnns cathartica. 
[Purghig buckl horn]. N. Krassowski. J. russ. phys.- 
< hom. ties., 1906, 88, 144—101 ; Chem. Contr., 1906, 2, 
348—349. 

The seeds were disintegi'atpd, and the oil extracted by 
ether, and pmifiod by treatment with light iwtroleubi 
^irit and sodium carbonate solution ; yield 8*85 fxT cent. 
The oil 18 odourless, slightly soluble in alcohol, and easily 
soluble in ether, chloroform, and beuzt'ric. It has th© 
sp. gr, 0-9195 at 15''74® ; siiponiHcation value, 186 ; 
Hehher value, 95-77 ; iodine value, 155; Koicheri-MeissI 
value, 0-89 ; and acid value. 5-64, The non-volatile fatty 
acids have the iodine value, 160-6 ; acetyl value, 25-8 ; and 
mean molecular weight, 2H8-9. The unsaponifiable matter 
contains phytostorol (0-48 per cent, of the oil), and a 
saturated livdrocarbon melting at (O-ll 

|)er cent.). The author detected the proseriee, in the 
volatile ai-ids. of butyric acid, and an acid crystallising 
in leaflets at the ordinary temiH-raturc ; in the solid acids, 
of stearic and palmitic acids ; and in the liquid acids, of 
linolenic, isolinolonic, hnohe, and oleic acids. The following 
is the proliable composition of tb«' oil : — Unsaponifiable, 
matter ( phyiosteroJ and a hydrocarbon), 0*69 ; volatile acidi| 
(butyric- aoid, &c.), 0-24; wtearic acid, 6-00; {lalmititv 
acid, 1*12 ; isolinolenic an^ |b»tio4©tiio acids. 22-40 ; hnolio 
acid, 35-20; oleic acid, 30-10 J and glyceryl radical 
(CsHs), 4-32 )->er cent.— A. S. 

Japanese sardine oil ; New unsaturated falty acid in . 

M. Tsujimoto. J. Coll. Engineering, Imp. l)niv.» 
Tokyo. 1906, 4, 1—9. (See also page 798.) 

Japank-sh sardine oil, obtained from Clujmnodon melano- 
sticia. T. and S. (Japanese, ma-iwashi), is prorluoed in largo 
quantities on the southern and eastern cos;sts of Japan. 
The larger portion of the oil is exported to Euroiie, the 
figures lor 1906 being 2,379.267 kin. (1,430,810 kilos.), 
valued at 125,260 yen. Throe specimens of oil, from dif- 
ferent localities, examined by the author, varied in colour 
from greenish-brown to reddish-brown ; all of them 
deposited somewhat largo quantities of ” wtearino at low 
temperatures. The following values were obtained on 
examining the oils : — 



Sample 1 . | 

Sample 2. 

Sample 8. 

Place of oriRln 

1 

ChJta (Aichi 

Choshi (Ohlba 

Hakcdatd 

8p. «x. nt 16-ft*C. .. 

prefecture) 

prefecture) 

(Hokl^do) 

0'»847 

0-0«l8 

Oip.416 

Acid value 

1*82 

- 8*22 

5*15 

PtCc acids, as oletoacid 

0-M% 

4t13% 

2*50% 

Saponlftcatton value,. 
X^lae value ! 

l0B*7fl 

106-le 

105*81, 



method) 

180*70 

180*57 

1«7**5 

Refractive index at 




20; 0 

suiting point of fatty 
aoi4i (Wuiary tube ! 

i*4»08 

4*5803 

1*4807 

1 

ttethodl 

AM* 

! m* 

f 85-a* 


Ang. 
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WOfikiKmififtbl© awtter. 
irrom th© f«4ity acid«, g brotoin© addition compound was 
pro|»rod by diifpli^ about 1 grm, in 10 o.c, of glacial 
^etio acid, ooolmg tnc solution, and adding excess of 
bromine, drop by drop. The precipitate, after being 
washed oH a filter w»th a large quantity of ether, was 
found to have a composition corresponding to the formula, 
UgH^sBryOj. The compound is thus an octobromide, 
derived from an unsaturated fattv acid, CigHs^Oj, which 
the author names clupanodome arid. The yield of ooto- 
tmomide was from 44-24 to 47-Od per cent, of the weight 
of the mixed fatty aoidn, corrospoiiding to a content of 
from 13-34 to 14-20 .per cent, of clupanodonio acid in the 
mixed acids. The free acid was obtained from the bro- 
mme compound by treatment with zmo and alcoholic 
hydrochloric acid, but the yield was poor. It is a yellow 
liquid with a fishv odour, having the* iodine value 344*42 • 
it becomes oxidised when exposed to the air, drying 
completely in a few days. ‘ ® 

No hexatVromide insoluble in ether was obtained from 
the fatty acids ; hence t he occurrence of jccoric acid in the 
1893*^^2*1^** t^b© doubtful (compare Fahrion, Chem-Zeit., 

Clupanodonic acid : .Occurrence of in herring and 

whrUe oifit. M. Tsujimoto, J. Coll. Engineering. Imu 
Univ., Tokyo, 1900, 4. 11 — 14. ° ^ ' 

Thm author found that clupanodonic acid, the most 
characteristic iinsaturatcd acid of Japanese .sardine oil, 
is also present in herring oil {('lupna pallad. C. and V • 
Jamnese, nurhtn) (3-82--0-r»4 per cent, of the mixed 
latry acids) ; and in whale oil {lihachianecten qlauca^ Cope) 
(8-39 per cent, of the fatty acids). No evidence was 
obt-mned of the presence of two highly unaaturated acids, 
“-ua O24H40O2, slated by Bull (Chem. Zeit.^ * 
1899, 900) to bo present in herring oil.— A. S. 

• 

Soaps ; Revised classification of , in Bulgaria. Bd 

of Trade J., Aug. 2, 1906. [T.R.] 

A CIACTTLAR has been issued by the Minister of Finance 
containing modltied instructions to Bulgarian Customs 
f>£Rcials liVith regard to the tariff classifioation of imported 
Bor^s. 

following are declared to be dutiable under No. 170 
of the tariff as ‘ toilet soaps, &c.” at the (conventional) 

rate of 70 frs, per 100 kilos. (£1 8j. 5d. yier owt.) : 

(a) All scented, medicinal, and cosmetic soaps, without 
regard to their size, shape, or packing. 

\b) All unscented soajjH of the usual shapes and packed 
in the ordinary manner, w'here it is proved by analysis 
that the bulk of the stock of which they are made is refined, 
as in the case of toilet soaps, i.e., that it contains no other 
admixture tlian refined salts of sodium or of sodium and 
potoBsium. 

(c) All coloured Roaiw, scented or not, having the 
shapes of toilet soaps. 

The following will bo dutiable under No. 134 as “ soaps 
for washing and other ordinary use ” at the (oonventiond) 
rate of 12 frs. per 100 kilos, (is. 104rf. per cwt.) 

(«) All soapB with regard to Aich it is established 
by analysis that they arc made of an unrefined stock, i.e., 
similar to that of wdiioh common soaps are generally made! 
even though such soaps be shaped and packed like toilet 
aoaps. 

(0) Unseen ted soaps, prepared by means of a refined 
or coloured stock or not, if imported in the shape of large 
cubes (pains) or bars, and destined for laundry purposes- 
and ‘ i r 

(c) All other soaps made of an unrefined stock and 
destined exclusively for laundry purposes. 

In their reports on the results of the analyses made, the 
ollioliusare to state specifically that “ the stock is refined ” 
ot * tjh^ stock is unrefined,’' in order to intimate that in 
thb first ^aee the soap is dutiable under No, 170, and in 
the second case under No. 124. 


Stmp fnr Vfool-WNihinp in Naiai. Bd, of Trgde J.,. Ang. 2, 

rr.Bj . 

' btf ' JmM. »' tart,' 

WBtMbi » ^iMutUan aotUjiim tiwt K wtMte ilM 


whole ot the Owtoiw dot!** will he allowed 1UM» i0»p 
and other sube^oee imported tor, end need exoliuivolv 
ta^ooUon with the indoetrjr of woot.waahing in Gw 

Xm.— PIOHEMTS, PAISTB; Begins, 
VARHISHES : INDIA-ReSSBR. At. 

(Continued from page 769.) 
(,4.)-PIGMENTS. PAINTS. 

Ultramarine ; Contributions to the study of - Q 

222-224*"”^ I-evallois. Compt. rend., 1906,’ 148^ 

Whbn ultramarine is heated with sUver nitrate solution 
m a sealed tube at 14ff C. for many hours, much silver 
observers besides the products noticed by fprmer 

Sodium is not entirely replaced by silver in silver 
ultramarine, and therefore the formula based ou this 
assumption is open to question. The ethyl, phenvL and 
Iwnzyl denvativos of ultramarine, on trea&nent with 
hydrochloric acid, do not give off sulphuretted hydrogen, 
as does the onginal blue, Inung unattacked by that addin 
the cokl. They lose their sulphide ohaiacter on heating 
m the air, whei eas ordinary ultramarine is little altered by 
this treatment. The ordinary blue is desnlphurUed by 

—300 C. for 100 hours, ultramarine is oompletoly 
decolonsadw aodium sulphide goiim into solution, 
residue containing no sulphur. — R SoDir. 

{R.)— RESINS, VARNISHES. 

rMrwn/w. oil; Sii^ifh . J. Kond*kow utd J. 

Bchmdelmeiser. Uhem.^Zeit., 1906, 80, 722—728. 

Oil of turpentine is termed pine*neodIe oil and nine, 
wood oil, according as it is distilled from pine nsedlM or 
the thicker parts (roots) of the pine tree.*^ ^ 

These oils, whet her of Russian, Swedish, or French oridn 
are dextro-rotatory (this J., 1906, 487), and 
d-pinene, d-sylve«trene, and probably bomyl ao^iT 
By repeated fractionation of a specimen of Swedish 
turpentine oil, and subsequent treatment with hXo- 
chloric acid gas, the authors obtained a residue whichwai 
optically inactive and consisted of p-Cymene, This k 
probably the first time that the existence of this anb. 
stance in turpentine oil has been proved,-‘~C. E, E. 

Oum elemi. A. Vesterberg. Ber., 1906, 89, 2467-^24^1 

1 HE crystallisable part of Manila gum ejbmi contains 
two isomeric monohydrio alcohols (this J. 1691 . 

these are a- and /3-amyrin, having the formula, GtsfiLaOH’ 
and are dextro-rotatory. This gum fdemi 
breln, which is separated from amyrin by oryetalttsaAion 
from benzene. Breln is a dihydric alcohol and mu^roMilv 
dextro-rotatory I me^«. 
ments on an alcoholic solution gave 

Breln and bieln acetate, when dissolved in aCetiC imhvw 
dnde and treated with concentrated sulphuric ocid^vd 
a yellow solution which on warming becomes dark brown 
* '©ddish.yiolet oSn-' 

FornMcs; A new m^hod of testing the hardness and 
^sttely of A. P. Laurie and F. Q. Bnlly. JT, 

Roy. Scott, hoc. Arts., 1906, 17, IOI-— U9. 

Tot wief,hod devised by the authors consists in detSfew 
^mg the degree of pressure required to,iCrafnh 
of the given rvamish by means of a hnid point. IE# 
appan^tus they have constructed for the pun^ (sec lUdA 
has a central rod moving easily in openings in the 
horizon^ support*. The upper part of tod has a 
screw thread on which is a rumting niit, nrevssiahd 

one enddf A steel spgnng, the o^enn^ of 
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fixed to the lower bracket. A blunt point of hard steel 
with a radius of 1 mm. is fixed to the lower end of the rod, 
and can be raised or lowered by sorewing the nut up or 
down so as to compress or slacken the? spring. The ])lato 
wi^ the film of varnish is placed twneath this, and the 
point brought exactly to the same height, which is taken as 
zero. Any arbitrary scale can be used, and should be 
attached to one of the guides, whilst a fiducial mark la 
made on the wing of the nut. In the authors’ apparatus, 
tm aprmjtjgave a maximum pressure of 1200 grms. (which 
was required by few of the m‘st vamiHhes), and the scale 
indicated fractions of a kilo,, 1 representing 0*1 kilo 
2 roOTesflii ting 0-2 kilo., and so on. The film was prepared 
by heating the thoroughly cleansed and polished plate, 
and the varnish, together in a hot water oven, then pouring 
^ centre of the glass, distributing it 

with the finger, warming the plate to make the layer level 
^ umform, and finally leaving it to drv in a cupboard 
Wt^ levelled jUss shelves. In testing the varnished 
pwtit of the instrument is raised to the zero 
potirion. and the plate drawn slowly and smoothly across 
it, t^ pressure being meanwhile grailually inc^reased by 
turning the milled head, until a white scratch becomes 
vteibl^ In many cases, grooving ajipears long before the 
Mratch, but so long as the tran.siKirency of the vaniish 
IS unaffeoted, this can ho neglected. It is. m fact, rather 
an indication of toughness. The results thus obtained 
by difierent observers usually agree within 3 per cent. 
The thloknesB of the film has but little infliicnoe unless 
it be excessively thin or thick. In oxjienuients with 
vannshes prenored by the authors, it was found that 
mastic varnish, which was taken as typical of a spirit 
varnish, broke down at a pressure of 1, and the fracture 
**®^®l**',^ the microscope had a characteristic 

conoboidal appearance. Oil vamishos prepared from 
rosin varied tn hardness from 1 to 3, according to the 
proportion of the oil; whilst varnishes prepared from 
popal, animi, roanila, and kauri resins with oil and 
t^mienttae, re^wed a pnMsnm of 0 to 13. 

Mo^ vamisn hardens mpidly and the process is 
m a khort time. On the other natid, the 
hmid^hwmh diM yeiw sipwl^, apite 

of th^ prooess being aooeminted by heating t£im 


to 70 -^80 F. for a fortnight, after eight months’ 
aryiTig. In order to determine the influence of the 
atmosphere and frost upon the varnishes, plates were 
exposed to the air for three months. It was found that 
the amber yamish and an inferior copal had deteriorated 
after a fortnight and had quite disappeared in three months. 
The oak varnishes showed cracks, and one of them had 
peeled slightly. The otlier trade varnishes wore 
apparontly sound and transparent, but their hardness 
had fallen to 1 or 2, and the scratch produced had a 
snlintered appearance. It is pointed out, however, that 
those varnishes would probably have lasted better on an 
abaorlient surface. The authors comdude that the test 
i.s ea|>abie of doW-ting deterioration in a varnish before 
it becomes manifest to the eye. — U. A. M. 


Bosin size ; Detection and determination of . H. Rebs. 

XXIII., page 830. 


Turpentine and resin industry of United States, Foreign 
Oflioo Misc. Series, No. 647. [T.R.] 

Thb British Commercial Agent, Mr. Bell, has, acting under 
instructions from the Foreign Office, made an investiga- 
tion of the turpentine and resin (“ Naval Stores ”) industry 
of the United States, and the following is a summary of 
his report : — 

The following figures, taken from the United States 
census returns, show the progress of the industry since 


Year. 

1860 

Number of 
Establishments. 

ftKp 

1860 

636 ! ! 

1870 



1880. ana 

1896 

A7A 

«»oo i,m :: 


Value of 
Troduots. 
$3,856,659 
6,468,367 
$.585,326 
6,876,983 
8,077,379 
30^344,888 


^ Resrn is obtakisd cfiiefiy from thelopglenl phi®. 41 whfrb 
them was formerly afi msbrpkett id^t ektondlng from 

Mtes to Rastem Texis. 3^ «lMm pf ffre 




81, 190«i] 


^ mAjm 


mi 


origteil however, hee been exhetiited and there 

nan been no renewal. 

For a number of years the seat of the naval stores 
mdustry oontinued near the forests of North Carolina. 
It WM transferred to South Carolina at a later periotl, and 
within recent years the districts have been very much 
extended, end now the centre is in Florida and reaches 
into Alabama, Mississippi, and Louisiana. 

Under the present method** of cuttlnj? the trees, it is 
merely a question of a comparatively short time before 
the supply vill be exhausted. The best quality of crude 
turpentine from the long leaf pine is (»btained during the 
first year the tree is worked. Kach succeeding year the 
colour l^euomes deeiwr an<l the resin is poorer in volatile 
oil. After the fourth year the turj>entine orchard is 
generally abandoned. It is only in North Carolina that 
the smaller landowners work their trees for 10 or more 
miccessive seasons, protect the trees against fire, and, 
after giving them a rest for a series of years, apply new 
boxes on spaces left between the old chips—" reboxing." 

The present system of gathering turj>entme in the 
United kStates cannot b<>i otherwise than wasteful. It 
has been proved that the cutting of the box does not 
assist the flow of turpentine, but. on the contrary, it 
diminishes the flow. The cut weakens the tree, leaving 
it more subject to Uung blown down, and opens the trunk 
to disease. 

With a view to avoid if possible this waste the United 
States Department of Agriculture undertook in 1901 a 
aeries of experiments. Many suggestions were made and 
tested, but only one was found to be of value, and it has 
alrtiady been put in operation. The new method is 
styled the cup and gutter system. 

The value exjKirted from the United States in 1904 
and 1905 is shown as follows ; — 


• 10(H, 1906. 

Resin 86.621,870 .. $7,069,084 

'Tar 44,944 . . 60.620 

Turpentine and pitch 32,253 .. 74,938 

Spirits of turpentine 9,446,155 .. 8,902,101 

Total $16,145,224 ,. $16,106,643 


Of the spirits of turpentine ex]»orted m 1905, 43-1 per 
cent went to the United Kingdom, 14*5 |>er cent, to 
Belgium, and 14-1 percent, to Germany. Of the remaining 
naval stores 24*3 per cent, went to the United Kingdom, 
and 28*1 per cent, went to Germany. 


Knulish Pathnts. 

Waterproofing composition, applvcahh also as a vehicle for 
pigmrUs. 1'. L. I./oishman, Edinburgh. Eng. Pat. 
4533, Feb. 24. 1906. ^ 

ThB following oonijKisitions arc claimed : («). a vehicle 
for the preparation of waterproof jiaints, and (6), a water- 
proof coating for fabrics. 


(«) {h) 

Linseed or other drying oil . . 70 . , 80 

Oxidised rosm . . .* 15 .. 5 

Casein 5 . ’ 5 

Lime water (or equivalent) . . 10 . . 10 

Algin solution (1 in 10) 11 .. 11 

—A. 8. 


lAH/OltHm for wrilinff or drawing purposes ; Process for 

^ n^nufaclure of mono-colmred . A. Sommer, 

Siegen, Germany. Eng. Pat. 8884, April 12, 1906. 
Under Int. Conv., May 19, 1906. 

quantities <rf powdered glass, powdered pumioe* 
aftonei and the constiiueixts of waB or black ’’ board 
YMtiro are added to the Imoleum oompoeition during <^0 

Thb mfMia Js then robed, pressed, and 

■■ 


etitfkeiL' imlfiti reinidkis wms Jbm jhsd 



&o. 

Indic^uUer; rti/eanf 0/ presence of mk»rg$, 

R. Ditmar. Gummi-Zeit., 1906, SO, 107^—107^ 

A MixTUR® of Peruvian, Mauaos scrap, and ‘‘thimbles" 
was vulcanised with 6 per cent, of sulphur, and increasing 
proportions of litharge ; one series of test'pieces was oured 
in the autoclave for 46 minutes, at 146° 0., and another 
similar series in the hot-air oven for two hours at 130° C. 
The elasticity of the products showed no regular variation 
with the amount of litharge added, and was throughout 
greater in the latter series than in the former. The strength 
increased with the proportion of litharge, but reacn^ 
a maximum, m the steam cure Berries, at §&>->40 per cent. 
The best results, on the whole, were obtained with 86 per 
cent, of litharge in the sUiam cure, and 30 per cent, in 
the dry cure. Blank specimens without litharge were 
found to be well vulcanised in the autoclave, but scarcely 
at all in the air oven. — W. A. C. 

India rubber ; Chalk in tmleantsed E. Herbst. 

Oummi-Zeit.. 1900, 20, 998 — 999. 

A 8TATBMBNT of K. Dituiar (this J., 1906, 326) has evoked 
a controversy on the influence of chalk in rubber, which 
turns mainly^ on the meaning of the term ooUoidai 
combination." However this may be, the author shows 
by experiment that chalk, when present in vuloimisad 
rubber, is certainly attacked and dissolved out by dilute 
acids.— W. A. C*. 

English Patbkt. 

Fabrics ; Manufacture of , hy covering leather, ruhbert 

and other mUtrials with cork. Soc. Anon, du Grimson, 
Oharenton. France. Eng. Pot. 26,690, Deo. 20, 1906. 
Under Int. Conv., July 5, 1905. 

CoiiK, previously cut into thin shoots and " molecularly 
transformed " (see Eng. Pat. 14,889 of 1904 ; this j;, 
1905. 887). is "demineralised," soaked in a solution of 
pure Para rubber in benzine, and dried. The cork thlis 
treated is fixed on the india-rubber or other fabric to be 
coated by means of a cement or an adhesive with a rubber 
base, and the coated fabric is vulcanised, ciaim is nude 
for the manufacture of protecting bands for pneumatic 
tyres by this process.— A. S. 


XIV.— TANMINQ, LEATHEH, OLV^ fISB. 

{Continutd frmn page 770.) 

Tannin ; Constitutional formula of . J, Dekker 

Ber., 1906, 89, 2497—2602. 

Thu author shows that Schiff’s digallio acid formuU lor 
tannin is not in accord with its properties. Tahttio 
is dextro-rotatory (see Walden, this J., * 1898, l96) 
A .ample of the pureat tannin hvitHmimi, 

pHrtfimum) had [o]d=. 65* j on boain^. 10 per oWt. 
aqueous solution with one-quarter of its volume of IQ pbr 
cent, sulphuric acid under a reflux Condenser, the rotauEm 
fell to [ajD = 22° after I hour. [alo^T® aftstf 2 hours, and 
la]D = e after 6 hours, whilst after the same periods the 
percentages of unaltered tannin were 48*7, 26*6, and ^6 
respectively. The constitutional formula of tahhin 
should afford an explanation of the fbUowihg facts t— 
(1) The almost complete conversion into game acid bv 
The production of dinhenylmethane by 
distillation with zinc dust (Nioronstmn). (3) The priy 
auction of a hexamcthyl derivative of tannifl. 
compound prepared by Herzig and Tsoheme from tannin 
by the action of diazometbane must be regarded iu a 
bexamothyl derivative, both on account of its idta|yt|Cld 
figures, and the production of trimeth^gaUiC acid Irbm 
it by the action of aloohoBc potash. (4) Thb 
oondiictivity of tanniin whibh k so low that the compemnd 
tmided as an acid, (6) The pmMeg 

3?tKss."Mr.aissr^^ 
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th 0 belt expianatioii td tbee6 lAets^ And aim the formation 
of ruilgallio acid (hex«hydroxyanthra<|uLnone) by the 
action of concentrated irtilphtitic acid on tannin» iB the 
following 

OH 



—A. S. 

; Influence of foreign subsfancee on diffusion 
4n — H. Bochliold and J. Ziegler. Z. phy»ik. 
Ohem,, 1900, 56, 106—121. 

TttS aiithorft made a #«eric« of exporimentH to ascertain 
the effect of the addition of certain substances (electrolytes 
and non*eJectrolytC8) on the diffiisitm of other substances 
(colouring matters and electrolytes) in gelatin and agar 
jellies. The electrolytes used were sodium chloride, 
sodium iodide, and'sodtum sulphate ; the non-electrolytes 
were dextrose, glycerol, alcohol, and urea ; and the 
colouring matters were Methylene Blue, Azolitiuin from 
litmus, and the red juiee of the beet. The influence of , 
the added substances on the melting jioints of the jellies | 
was also determined, but there apijeared to bo no relation 
between the effect on diffusion and on the molting point. 

diffusion of the red beet juice in gelatin jelly is only 
•hffhtly affected by the addition of sodium chioride or 
Bodlum iodide to the gelatin ; any mfluenoe is exerted 
in the direction of favouring diffusion. A<lditi<»n of 
sodium sulphate favours diffusion, IS one of the throe 
Aubttanoefl mentioned has anv influence on the ])or- 
meability of the gelatin itself, the colouring matter 
diffusing just as far into a 20 per cent, jellv as into a 
6 per cent, jelly. Sodium chloride and sodium iodide 
have no effect on the diffusion of beet juice in agar jellies, 
nor on the permeability of agar. Sodium sulphate retards 
diffusion, but has no influence on the permeability of the 
a^r. Dextrose, glycerol, and alcohol retard the diffusion 
of beet juice in both gelatin and agar jellies ; they also I 
increase the permeability of gelatin, but have no effect 
on that of agar. Urea accelerates slightly the diffusion 
of beet juice in the jellies, hut has practically no effect 
on the permeability of the colloids. Dextrone and ! 
glycerol accelerate ihe diffusion of Methylene Blue in 
gelatin jollies; alcohol and urea also aci'cl era te diffusion 
^6 per cent, gelatin jeUies, but have little effect in the 
cas^df 10 per cent, jellies. The permeability of gelatin for 
Methylene Blue is increased by dextrose, hardlv affected by 
glycerol, and diminished by alcohol and urea, CKpccially by 
the latter. Gelatin in the form of a 6 per cent, jelly is im- 
permeable to Ar.oliimin, but bcconies |>ermeahle even up 
to a concentration of 20 per cent., if urea be added to it. 
Dextreec, gl^^erol, and alcohol retard the diffusion of 
sodium chloride and sodium sulphate in both gelatin 
and agar jollies, but increase the jKsrmeability of the 
ooUqidB. Urea has a much smaller retaniing influence 
on the diffusicn* and at timeK even acts favourably.-— A. S. 

IS'uti^ptuit ; Recent’ chemical discoveries relaling Vo the 

H. O. Smith. XX., page K26. 

Hfif-golk Proposal for an ogicicU method for the com- 

^rcial analgsis of . Report of Turin Congress 

Commission. XXXII,, page 829, 

Ukitbd States Patent. 

Tanning ; Process of . J. L. Martin, Terrell, Tex 

U.8. Pat. 825,852, July 10, lOOfi. 

Tab hide is tanned with a, mixture of 10 galls, of “ broom- 
weed oo»e,** 4 lb. of gum-gambier, I lb. of }>owderod alum 
2 lb* df common salt, and 3 lb, of persimmon bark.-- A. S* 


FBBiraK PATlLNt. 

jjt* fnd UxfiUr artides ; Pro^Hjnr Mrtngthtning^ 

l4M«:ent ir, 

‘ Cony^iltainhl, 


of molten paraffin at a temperature iiut ekneeding TCP C- 
The boots may be ifippod In % hAdiTNa in the 

case of Mather for wheel-tyres, the smps are mounted 
on moulds so that only the tread of the iyre is immersed 
in the bath, leaving the edges of the strip supple,— W, P. S. 


{Continued from page 770.) 

Vinasse and ^nolaasea ; Treatment of , for recoeery 

of nitrogenous matter after removal of potash. Vasseux. 
XVII., page 823. 


XVI.— SUGAR. STARCH, GUM. &e. 

(Contitiued from page 771.) 

Beetroot ; Process for complete extraction of sugar, taithoui 

formation of bg-producls, from . IK. Lallemant- 

Bull. Assoc. Chim. Suer. «t DUt,, 1906, 28, 1428 — 1434. 
Tub beetroot, in the form of cossettos, is rapidly dried 
at a medium temperature in Lafeuille’s drying apparatus ; 
no loss of sugar occurs in this oj)oration if the latter is 
pronerly conducted. The dried cosBcttea are then ground 
as finely as possible, and heated with 90 yier cent, alcohol 
(150 litres per 100 kilos, of dry cossettes) at 75® 0. until 
the latter is saturated. The alcoholic solution is run into 
s cooling apparatus and, when cold, is seeded with a 
small quantity of finely ground sugar. The sugar readily 
separates, impurities being left in the solution. The 
oossettes may be treated with a second quantity of hot 
alcohol while the first solution is cooling. After separation 
of the sugar, the mother liquor from the fiist solution is . 
used for another extraction of the oossettes, the seuil^V' 
solution l^eing run into the refrigerator, and bci|i|r cocci' : 
in its^ passage to the latter by the cold mothiirS^mr:^iJf 
the first solution. A saving of fuel is 
The above cycle is repeated until all the 
out of the oossettes (10 to 12 operatiogsiBie^p^gij^ i^^ to the 
sugar content of the beetroot). The ZQ^p.er liquors may 
be used to dissolve the sugar batohos of 

cossettes, and hence the remaining 

dissolved in the final comparatively 

very small (scarcely O-iry^MOeHt. of the beetroot). The 
alcohol is recovered fuojftrfpe' mother liquors and exhausted 
cossettes by distilloiti^, the last traces being removed 
from the latter & current of hot air. The dried, 
exhausted cossoirt*® form a very good cattle food. The 
sugar which is deposited in the refrigerating apparatus, 
and which retains a small quantity of aloohol, is at once 
dissolved Hjb a syrup in slightly alkaline water. The syrup 
is then boiled, the alcohol being collected separately and 
returned to the general reservoir of the factory. Owing 
to the purity of the syrup, the subsequent refining is simpler 
and more economical than by other processes, fiie 
amount of alcohol required iu the above process is com- 
paratively small (181*25 hectolitres for 21 tons of beetroot) 
and only a small quantity is required to make up for lose 
due to leakage, &o. — L. E. 


ij\jlusion luxce ; Acxaxiy o/ . A. tirosjean. Jau«. 

Assoc. Chim. Suor. et Dist., 1906, 28, 1418-— 1420. 
Fbom the estimations of acidity of various samples of 
diffusion juiee by L. Herme’s method the author draws 
the following conclusions : — In diffusion juice of acidity 
correwnonding to not more than O'J.20 oxfdio f<>id 

(CgH 204 . 2 H 20 ) per 100 o.o., the apparent purit^ varies 
very slightly, and the aoiu>unt of glucose present is small. 
In jjuioe of higher acidity there is a decided deoreaae iu 
* purity and a oonsidetable inoreose of reduoing Kugari. 
In cases the degree of purity and the atnituttt of 
redlCMing stagars in the juice ate cloaeiy botiiteot^ 
acidity of the Utter. The author aUo quotes exjMnMU 
whUhslioW that thejnUe 

time.— -U Su 
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Pohrimfiem 0/ New reeearehee m ^ 

haeie had aeetate pn 

31 Petlvi, SoPk Glim. Suor^ DitK, IOO6, 88, 

$486^1471. 

lir oUrij^ifiiig mgftr sdinttona Ii4th l>Mie lend soetate, two 
eooroea 0! errof are introduced : — (1) Owing to the 
▼olume occupied by the precipitate, the true concentration 
of the sugar solution ia greater than the apparent con. 
oentratiom the polarisation reading beingthoreuy increased. 
(2) precipitate retains a quantity of the sugar mechani* 
cally^ the polarisation reading being thereby reduced. 
To determine how far these errors compensate Vach other, 
the author has made the following experiments ; 

A measured quantity of molasses was placed m a 
graduated flask, clarified with basic lead acetate, mixed, 
made up to volume at a known temperature, filtered, and 
polarised. A similar quantity of the same sample was 
clarified in a small flask with exactly the same amount 
of basic lead acetate as before, mixed, filtered rapidly 
through a small filter, and the filtrate collected in the same 
graduated flask as was used in tlie first experiment. 
The precipitate was then washed perfectly free from sugar, 
the washings added to the filtrate, the whole made up 
to volume at the same temperature, passed through a 
filter of the same kind, and polarised in the same tube 
and at the same temperature as in the first experiment. 

In the first case the reading was affected by the errors 
above mentioned ; in the second, these errors were 
eliminated. Molasses from various sources were examined. 
The results show that, on the average, tiie readings 
obtained after removing and washing the precipitate 
are very slightly higher than when the clarified solution 
is read directlv after filtration. The differences, however, 
are within the 'limits of experimental error, and, practically, 
there is no necessity to make any correction on account 
of clarification with basic lead acetate. The author also 
cites an experiment on Scheibler's method. Two 
quantities of 50 c.c. of molasses were each clarified with 
22 c.c. of lead solution, and made up to 100 and 200 c.c. 
respectively. The first polarised 60*305, and the second 
60*420 (mean of 20 readings). Owing to greater concen- 
tration, more sugar was retained by the precipitate in the 
first case than m the second, but the volume of the 
precipitate also bore a greater proportion to the volume 
of the solution ; hence the readings were almost identical, 
the latter being, contrary to Scheibler’s theory, slightly 
higher.— L, E. 

Maple products ; Determination of the lead [m^alic acid] 
value of . A. P. Sy. XXIII., page 830. 

Vinasse and molasses ; TreatmetU of , for recovery 

of nitrogenous nuUler after removal of potash, Vasseux- 
iVII., next column. 

Sugar didies in QreeU Britain in 1906-^)6. Ann. Rep. of 
Oomm. of Customs. Sugar Customs Rep., 1900. [T.R.] 
TRI oet revenue from the sugar duties reached a total of 
£8,1 77,963, or practically the same as in the previous 
year. Included in this amount is £164,441 duty received 
on account of su^rod goods and saccharin, and £162,622 
for glnoose, both these amounts being slightly better 
than the previous year. Of molasses 1,033,793 Wt. was 
d^ivered on drawback or free of duty to the British 
distiller, thus enabling him to manufacture cheap spirit, 
oomiyin^'with 932,986 owt. in 1904-06. Must of it is of 
forei^ and colonial make. 


1906. TV ••Mon WM <1 wet ono, Mid tV 

grain was only of medium quality. Moreotor* in tV 
majority of the experimental fields tlie i^eather oVdltione 
during harvest were very unfavourable. The ** Hfitn* 
ohen ^ barley gave the most abundant yield add beat type 
of grain for brewing purposes, particularly when grown m 
light soil, and in many cases also when growm in befctOr 
barley soil. The yield <5f straw was second only to that 
of Heines Hanna barley. The “Hannchen" barley 
showed the greatest weight per hectolitre, the least weight 
per 1000 corns, and the lowest percentage of albumin 
( 1 1 *77 ) of the above- mentioned kinds. 1 ho quality of the 
grain also was the best. The two Hanna barleys stood 
next to the “ Hannchen ” bariey. OriiaitKal Hanna baXley 
gave a better yield of grain than Heines Hanna barleys 
the latter, however, was of better (juality, 1 heir albumin 
contents were 12*26 and 12*16 })cr cent, respectively, ' 
The two Imiienal barleys. Primus and Svannalt** in all 
cases, especially when growm in light soil, gave the smallest 
yields, and were decidedly poorer in quabty than the 
above-named varieties. Their albumin otmtCnta ware 
12*33 and 12*66 per cent. resjKXJtiveiy.— rL. E. 

Wines; The “ grotssc ” disease [ropmeasj 0/ 

E. Kayser and E. Manoeau. Coinpt. rand.ii' 

143, 247—248. 

Th£ results of experiments with the ferment dasdribed 
previously (this J., 1906. 386) are mVen, partieuiar atteok.^ 
tion being ]mid to the degree to wnioh various sugari are 
attacked by the ferment and to the produots lVni6d. 
Portions of a white wine of the Champagne Ohitrict, after 
receiving the addition of different sugars, ware inocuhried 
with the ferment, and kept in closed Lotties tor a 
The following figures represent gnus, per litre 


i 

Original ; 
sugar. 

Bugar 

1 remaimng. 

aupx 

.dMtfoFSd 

Wine, no added iiigar .... 

Wine, + dextrose 

Wine, + sacchoroie 

Wine, + JBPVUiose 

1*40 

|(as l«»Vttlot«) 
34*00 
! 38*67 

1 23*21 

1-W 

29-14 

16*»8 

1*60 

OilO 

8:91 

U*84 

80*«* 


The organism, conseipently, thrives best in a modium 
containing leevulose. The pr^ucts, formed vary aooording 
to the sugar which has been attacked ; Imyuloaaipvea 
mannitol, lactic, acetic, and traces of higher aoidi; dniwMir 
yields lactic and volatile acids ; and aooohaiose giyel thw 
products of laovulose and dextrose. — P, 8. 

Vinasse and molasses ; 7'reatment of — , for rewwaiy 
of nitrogenous matter after removal of potash, VoMMll*' 
Bull. Assoc. Chim. 8uor: ct Dist., 1906, 2^ 1381—1888. 

The nitrogenous matter contained in mohUriM Ik mdlW 
valuable than the potassium salts coUtained Htthit ; 
it is generally lost, however, by incineration ddtfikg’ tV 
process of working up the eaboe matter. TV autbuif 
proposes the following method for its reeovery j— *TV 
vinasse, after concentration to a suitable dedt^, is bwXted 
with the requisite quantity of sulphuric aoid- 
whole of the potash is converted into sulphate #||i«h 
crystallises out. The mother liquors are eyaporatsd 'io^ 
dryness in special ^paratus. The nitrogenous er^lkio 
residue contains 6—7 per cent- of nitrogen aittd fiHT JpM' 
cent, of potash. — L. E. 


xvn.^-BREwnrG, wines, spmni, 

(Cantinnsd from page 773.) 

BarUy oultivation eafperiment* 0 / the tsrein Vertuehs- un4 
MimMall fdr Nfmemii,; Nepgrt oh' — , C. v. 
]VlcMkbi?MVc* WVVll■on/^^Bvau.,jl906> 88^ 868—488, 

- ^ ■ 


Mali extracts; Examination of eommeroial , SJ* J- 
Harrison and I>. Oair. XXIH.* 839. 

Yeast; Aoclihmtisdtion' of - — ^ to saedhdcHHX 
n-utrient media, Nios ** dutsdott. H. H. I^hariiefani 
Oontr, B«kt„ Abtfi. £f» IW, 18, 111-1 
‘,Bi4u:,a0O6,88,.4ot> ' ■; 
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sugar and mineral aalts. Tim difference is eafientiAlIy one 
which oonoems the nitrogen, {dmephorue, and eulpbur. 
T^e author explains that if these elements are adready 
present in the form of albuminoid derivatives, e.g., peptones, 
a very much smaller ex{)enditure of energy is necessary on 
the part of the yeast to effect their reconversion into 
albumin than if tliey are present as ammonium and other 
mineral salts. Although yeast can acoominodate itself 
to the greater strain involved by the synthesis of its 
albiuidn from mineral nutrients, several of the cells 
succumb m the process. The organic products of these 
oells aapist the survivors in tlie same way as an addition 
of a yeast decoction. The minimum number of oells 
which will grow in a mineral medium is smaller in the case 
of yeast taaen from a wort-culture rich in nitrogen than 
in the case of pressed yeast which is generally poor in 
nitrogen. It is quite unriccessary to assume, as Wildiers 
does, the existence of a specific principle [“ hios ”] to 
explain these observations. — J. F. JJ. 

Spirit dutitH in OretU liritain in 1905-Ofi. Ann. Rep. 

of Comm, of Customs. [T.R.] 

The net receipts from foreign spirit show a decrease of 
£97,8Hd, or 2*66 j)er cent., as compared with 1004-05, 
following on a decrease of £035,930, or 14*3 j>er cent., m 
the preceding year. This is mainly due to a falling- off 
in the importation of foreign plain spirit, both for }»otable 
and for industrial purjmseH, the amount imported from 
Germany being 180,934 galls., against 338,830 galls, in 
1904-015*, while there wore no im|>ortations of foreign 
apirit for methylating purposes last year, the decrease 
having ^en continuous since 1902-03. in which year j 
1,190,167 galls, were imported for methylating. During I 
the past five years wide variations have occurred both 
in the quantities imported and the average values of the 
imports of spirit from Clerniany, which variations are 
mainly governed bv the quantity of potatoes available 
in Eastern Europe lor conversion into spirit Low prices 
ruled from 1901 to 1903, the imports in those years being 
3,089,909 galls, and 1,808,769 galls. res|[K'ctiveIy ; con- 
sequently spirits of this kind displaced home-made sjurits 
to a great extent during those years. Now the position 
is reversed, as, owing to the advanced prices ruUng in 
Gorman spirit during the past two years, the Brilish 
distiller has l>een enabled to hold Ins own at home, and 
honoe the trade with Germany is almost at a standstill. 
The quantity of foreign spirits retained for home con- 
sumption again fell last year to 750.865 proof galls., 
yieiding £477,290, or a decrease of 8-06 per cent. In the 
easeof perfumed spirits there is Iittlechange-~37,217 galls., 
yielding £33,900, having been imported, compared with 
38,163 galls., yielding £34,707. in 1904-05, 


negl^bk anm in view of tb» ^ rejmm 

from thu eouroe^ but even the pmpOitfimE «uh- 

minted by the op^^ents of ^he.fxee aieiiiol kw« st the 
recent session of Congress, indicating a loss of |5, 090*000 
per annum, have no terrors for th^ Treasury offipisds in 
view of the current increase in the spirit revenue- This 
is believed to be due not only to increased consumption* 
but especially to better administrative methods* which 
have reduced illicit distillation to a minimum and made 
it practicable to collect the tax on nearly all the spirits 
actually produced. 

United States Patents. 

[ Fermentable products from grain ; Process of devdoping 

the . A. F. Kmesche, Syracuse, N.Y. U.8. Pat. 

825,662. July 10, 1906. 

This process eonsists in preparing a mash of oom-meal, 
cooking the same for a sufficient length of time at a tem- 
perature of about 212^’ F., cooling to 150° F., and then 
stirring in uncooked dry rye-meal ; adding to this niaah 
a mixture formed by macerating malt-meal in water at 
a temjHjratnre of .50 F.. until the water has extracted 
the diastase and other soluble parts of the malt; then 
allowing the whole mixture to rest from one to two hours 
at about 142'" F. to convert the contained stareh into 
fermentable sugar, aiul aftorwartls cooling the entire 
I mixture to 75" — SO" F.— T. H. I*. 

Soy: Process of brewing . T. Suzuki, Sunamura, 

Japan. U S. Pat. 825,600. July 10, 1906. 

This improved prot!e.sH consists m initially mixing approxi- 
mately 5*1 busbols of barley with 5*13 bushels oi soy 
beans, adding about 2-06 — 3-6 “ bushels ” of salt dissolved 
in 63*62 imperial galls, of boiling water, slowly and con- 
tinuously stirring under a substantially constant heat 
until matured, then adding further saline solution* and 
continuing the stirring for several days, — T. H. P. 

W ood-cdeohol ; Process of making , H. 0. Chute, 

Cleveland, Ohio. U.S. Pat. 824,906, July 3, 1906. 
Tiri.s proce!?8 consists in distilling from crude pyroligneous 
acid a concentrated distillate of between 10 and 25 per 
cent, alcohol content and of acid nature, in which mly 
impurities are insoluble ; allowing the distillate to stand 
to permit the impurities to separate ; decanting off the 
clear liquid, and adding to it an excess of alkali ; decanting 
from the resinous deposit formed, and refrnctionating 
the decanted liquid to form a strong alcohol which is 
I above 80 |)er cent, strength and perfectly miscible with 
water.— T. H. P. 


Spirit; Dnty free , in U.S. A. Oil. Paint, and Drug 

Rep.. Aug. 6, 1906. [T.H.J 

TJce preliminary annual rejiort of the Commiaaionor of 
Intarnal Revenue for the fiscal year 1906 is unusually 
interesting, dwing to the bearing it has upon the newly 
4 rdopterl free alcohol policy of the Government. 

Tne receipts from all sources of internal revenue for the 
fiscal year 1906 w’ere $249,102,738, as compared with , 
12134, 187*976 for 1905, an mcreasii of 6 per cent. The 1 
inoreinee in 1906 over 1904 was only 0*5 per cent. The 
cost of oplleoting the revenue in 1906 was $4,720,768^ or 
about 2 per cent. The principal items of revenue inclu(ie<i 
fl43,39<C063 from distillod spirits. $65,641,868 from 
fermented liquors* and $48,422,997 from tobacco. While 
the largest relative increase is noted in fermented liquors, 
it is suggestive that the increase in the tax on distilled 
spirits was no less than $7*436*642 in 1906 over 1906* 
while In 4906 the increase over 1904 was less than $160,000. 

The very large increase in the tax paid on distilled 
epirits in 1906 is highly enoouraging to t^ administration, 
and especially to the offleials of the Internal Revenue 
Bureau* who are loohing forward with considerable 
anxiety to the affect upon the revenues of the iiiew law 
granting free danatured alcohol for .industrial wrposes. 
Tho e^f^hnaies th^tar made with regard 

to dfftot on 'the rev4tities the free alobbol statute 
i ioM of $190*600 ito fm*m^ Tlili is a 


Alcoholic spirits ; Process for producing G. W. 

Palmer, Seattle. Wash. U.S. Pat. 825,342, July 10, 

I 1906. 

I Claims arc made for a sour-ina-sh process of producing 
spirits without the use of gram or malt, consisting in 
inducing rapid fermentation in a new or sweet mash 
composed of bran, sugar, and water by adding to it a 
retained portion of the old or sour mash composed of the 
same ingredients previously fermented and soured. 

-T. H. P. 

XVnL— FOODS; SANITATIOK; WATSH 
PURIFICATIOH, DlSlNFECTAlfTS* 

{Cotntinmtd from page 776.) 

U.)-rFOOPS. 

Mineral waiers ; Difference beltmn the dectricol reside 
anees of natural c^nd arliffmal > B, Kegreano, 
ODmpt, read.* 1906, 148, 26^—368. 

TiOB reeistanee of a natural mineral water ie 
oeixeiaBt fOK the water from porthniUr sthRit 

useefre prepered artifioiidl^y k hniUUen of the hhfeazel 
epeih|,,'efP^e^h*ire - w eiirte ew iee: 




^ m.i-a'jlPI®; P*Mi»©A«D. *0. Ol. 3tX,.*Kira CHISHCJALS, *o; 8S» 


UttMr. tVr itutoiM*, s Mural* of ^iok^ w«t«r Wi • 
Mspmae (d 14I0 and simUnT^ waiter, {kre* 

pared ftHldolallj, a reeiaiknce of 112 ohtti*. Natural 
Btiao water ihowed a reniatance of 1280 ohms ; similar 
artificial watershed a resistance of 1120 ohms^ The 
resistance df a natural mineral water diminishes with the 
temperature. For moderate ranges of temperature, the 
resistance at a temperature of r may be Calculated to 
that at 18* C. by, the formula: Rt^RisCl — — 18). 
where o is the coefficient of variation and is approximately 
O-Ol-^W. P. S. 


MaU extracts ; Examination of commercial . E. F. 

Harrison and 1). Gair. XXIIl., page 830. 

Uniteu States Patent. 

Grain ; Process of conditioning . H. J. Caldwell and 

J. R. Barr, Earl Park, Ind. U.8. Pat. 82^i,378, July 10, 
1006. 

In this process, the superficially- moistened grain is sub- 
jeoted, to the action of cooled bleaching chemical fumes, 
such as sulphurous fumes, either by themselves, or diluted 
with several times their own volume of air. — T. H. P. 


{C. )— DISINFECI’ANTH. 
French Patents. 


Barium sulphide ; Application of in agriculture 

[as insecticide]. C. P. Chalap. Fr. Pat. 362,007, 
Fob. 3. 1000. 


Barium sulphide, and especially the cnide sulphide 
obtained by the reduction in a furnace of barium sulphate, 
is finely powdered and dissolved in water, the solution 
being applied to vines attacked by oldium. Or the sul- 
phide may b% mixed, for H|)eciAl purposes, with a copper 
salt ; or with iron sulphate or j'.im* sulpluvtfj, for general 
use, to form a compost containing iron or zinc sulphide 
and barium sulphate, applicable in place of sodium sul- 
phide or calcium sulphide against cryptogamic maladies. 

— E. S. 


adattc acid, and dimathyl aulphate, th« ^profortioa ci 
acetic anhydride to acetic acid being in the ratio <tf 70 
to 120.— J. F. B. 

CeUtdose : Product obtained from ™, and process of 
manufaeliire. M. G. Olivier, Assignor to See. Iran^. 
d© la Viscose, Paris. U.S. Pat. 826,351. July 17* 1006. 
Cellulose xanthate. whilst still in a soluble and un* 
ooagulatcd condition, is ground to a smooth and plastic 
mass without the addition of water. The product u then 
compressed, and forced into suitable moulds, in whioh the 
xanthate is coagulated and decomposed. The re^nerhted 
cellulose is then washed, dried, and moulded.— J. F. B, 

French Patents. 

Cellulose compound ; Process of making a non-^nitratedi 

non-inflammable . C. Troequenet. Fr, Pat. 

362,089, Feb. 1906. 

The compound consists of a mixture of cellulose, asbestes* 
and the organic matter contained in oys^r shells. iPo 
obtain the cellulose, seaweed is successively trOfi-ted with 
alkali and acid, and washed. The asbestos' is ground to a 
paste with petroleum oil of sp. gr. 0*880, whilst the oysiet 
shells are ground, treated with hydrochlorilc acid/ and 
the insoluble residue boiled with water, then washed with 
water containing a weak alkali, and finally collected 
on a filter. From 55 to 65 parts of the oelhilose* 
2 to 12 parts of the oiled asbestos, and 20 to 46 parts of 
the oyster-shell substance are mixed together and treated 
with formaldehyde. After removing the excess of the 
latter, the mass is suitably coloured, pressed, and is then 
fit for use as a substitute for celluloid. — W. P. 8. 

Organic or inorganic compounds ; Process for the reduction 

of . 8. Kapff. Fr. Pat. 362,986, Feb. 3, 1908. 

VII., page 811. 


XX.>-FINE CHEMICALS, AIJULOIDS, 
ESSENTIAL OILS. AND EXTRAOIB. 


XIX.—PAPER. PASTEBOARD, &o. 

[Continued from page 775.) 

Paper machine ; Driving of the , and drying cylinders. 

0. Hofmann. Papier-Zeit., 1900, 31, 243(i. 

The essential part of the equipment of a high-speed paper 
machine consi-sts of a very large number of drying cylinders. 
No satisfactory paper can be made if it has to be dried tmi 
rapidly, and in order to ensure gradual drying, every 
increment in the sliced of the machine should Ire accom- 
panied by a corresponding increase m the number of 
drying cylinders. The slower the drying, the less is the 
alteration in the length of the web, and il a sufficient 
number of moderately heated drying cylinders be pro- 
vided, they can all bo driven at the same speed, and the 
complicated mechanism for the regulation of the “ draws ” 
becomes unnecessary. The author describes a machine 
recently constructed in Germany which possesses 41 
drying cylinders and eight sB|>arate felts and felt dryers. 
The machine is driven by a 300-h.p. engine, the exhaust 
fiteam from w*hioh is condensed in the drying cylinders. 
The apeed pf the machine can bo varied between 59*6 
and 160 metres per min., when working on “news,” by 
simple regtdation of the engine, whilst an alternative drive 
is provided for making cardboard, by which the speed can 
be varied between 26 and 66*5 metres per min. — J. F. B. 

Bosin site [»w paper] ; Petedion and determination of . 

if. Rebs. XXIIL, page 830. 

PAtpNTS. 

MidliMe , Pvoefts# A* Oorti, 

J2fi,220. My 47, 


[Continued from page Pll.) 


Meroquinine and the constittUion of the cinchona atkaloidSt 
W. Koenigs. Annalon, 1906, 847, 143—832, 


Meroquinine, C^HigOj^N, can be obtained either by 
hydrolysing <’.inchcrie or quinone with aqueous phoephorm 
acid under ]ires8ure, or more conveniently by dxwiilng 
cinclionino with chromic and sulphuric amqs. |l©to* 
quinine is easily soluble in water, sparingly so m alcohol, 
and forms colourless crystals, melting at 223 — 224® C* ; 
it is dextro-rotatory, having [aln about 27 *6^, and yleldt 
a characteristic hydrochloride, also gold and platinum 
double suits. The methyl and ethyl esters are oiUi 
giving crystaUim* hydrochlorides. Acetyl meroqmnlne 
crystallises in plates, melting at 100® 0., whilst xdtroso- 
nicroquinme melts at 67® C, ; the formation of these 
derivatives indicates the presence of an imino group in 
meroquinine. On oxidation with chromic acid, mpro- 
quinino is converted into cincholoiponic acid, wh^t* 
when reduced, ciucholoipone is formed. A saturated 
base ^-ethyl-y-methyl pyridine (/3-coUidlne) ik producfd 
on heating with morounc chloride and dilute hyarochloric 
aoid. By the action of bromine water a hyarobrotiUdc 
of bromomeroquiiiine is formed, to whioh the author 
assigns a lactonic structure, and whioh. on boiling with 
water, is converted into oxymeroqumine^ a coloUtrleM 
crystalline substance molting at 208® — 210® 0. Th««e 
results make it possible to assign to nkEtOquinine the 
formula 


NB = ”^ b>CHC!H..OUiB. 

The formation froiii oinchene takes ploSe in aoeokdhMWe 
with the Equation 



, >vTher{ntethnr 4k»«i|SBWr<4ie ' , 

and c«lifira and himself on the einehUna i 



m Cl. xx—wNSj cmmcAU, aikaloii^. mmmAi oils, ^ xxtiucts. im 


viidenoe i^Tciilabl^ ior estabU^ml; their constitution. 
Applying the loriiralnr above, established for meroquinone, 
he is able to propose structural formulse for quinene. 
cinchonine, cjtunine, &c. The course of reasoning 
followed is briefly as follows .*— 

By fusing the cinchona alkaloids with potash the 
following compounds have been obtained Quinoline, 
lepidine (y-methylqiiinoline), p-methoxyqumolme, 
/3«ethylpyndine and /3*ethyl*y-melhylpyridine. As oxi- 
dation products, the following have been identified : — 
y^quinofinecarboxylic acid, a, jS, y-pyridinctricarboxylic 
acid and /S.y-pvridinodicarboxylic acid. The cinchona 
alkaloids are pitcrtiary bases ; they yield nioiioacctyl 
derivatives, and" there^re contain a hydroxyl group, 
quinine in addition containing methoxyl. They are 
unsaturated, adding 2 atoms of bromine or a molecule of 
the halogen hydrides, and Ihcrefore contain the vinyl 
group. 

Quinine, C2oHa402N2, may thus so far be expanded to 
C2H^(OCHa)&.C6H,ij(0H)N.CH : CH*. 

Cinchene and quinene differ from the e/^rresponding 
alkaloids in being broken up on heating with concentrated 
hydrobromio acid into apooinchene Ci9Hia{OH)N and 
apochinene CiaHiaOaN, which compounds have been 
proved to bo a-phenylquinolino derivatives. On the 
other hand, on heating with phosphoric acid, quinene is 
converted into p-mothoxy lepidine and meroquinene. The 
constitution of this latter being established, it is possible 
to assign to cinchene (CiaHao^s) formula 

C,H,N.CH : 

which fully explains the above-mentioned decompositions. 
From this the structure of quinine may be deduced as 
CHv 

CHgO.CaHfiN.CHa.CCOHX; ^CH.CaHa 

\ Clia 

The author draws attention to the great unstabihty 
of the quinine molecule and the large number of possible 
sterenisomerides. He forecasts the possibility of 
synthesising quinine either from /3-ethyl-y-methylpyridine 
or from p-methoxylcpidine, but does not ex^iect any 
possible t^hnioal future for this process any more than 
nos attended the synthesis of atropino or cocaine. 

— E. F. A. 

Cufeint ; New derivatives of . and the reactions of 

il8 ^yoxaline nucleus. Brissemoret. Bull, Soc. Cbim,, 
190d, 85, 316—821. 

WHfN a hot solution of 10*fS grms. of caffeine and 7 grms, 
of salicylic acid in 1000 c.c. of water is suddenly cooled, 
the compound CHHiQOaNi.CbHaO,^ separates out in the 
form of White needles, sparingly sol u file in cold water, 
more soluble in warm water, and also in sodium acetate 
solution. The aqueous solution of this compound, 
which has an acid reaction to litmus, forms Tanret’s 
double salt, C31H5OaNa.CgH10O2N4.H2O, when treated 
with the theoretical amount of alkali, and evaporated ; 
this jriolds up its caffeine to chloroform. When the 
base is treats with 7*6 grms. of protocatechuic acid, 
under similar oonditions, the analogous compound, 
C8Ht0O«N4.C7HgO4, is obtained. If 9 grnis. of gallic acid 
be employed in this manner, the resulting compound is 
CgH,0O2N4.C7HsO5. which forms grcy» micioscopio 
needles. Th<«e compounds ore permanent in the air. 

3'7- Dimethyl xanthine forms similar compounds with 
l^hese apids. but when neutraiised with sodium bicarbonate 
Hie aqueous solutions of these liberate dimethylxan thine. 
Similftr^v, glyoxaline can be obtained, but on account of 
the solUDiHty of the compounds in water, solutions in ether 
must be employed. Ethereal solutions of 1 grm. of 
glyoxahne and 2 grms. of salicylic ooid give the compound 
in white needles insoluble in etlier. 
2 «Methvl|^oxaune gives stinxilar compounds with salicylic 
and gallic acids. Benzoic acid reacts thus neither with 
xaatbihe nor glyoxaline bases.— 0.' B. 

Jeo^tonUfniand Mkernt Pf A. Ladenbnrg. 

; , Ber., 81, ’ 

the 

^ OQKKUndes (l^,pio*conI{najui present 


in s^thetic conTinef By heating a-pioOline ildehyd* 

and watcMP to 160“ C., methylpicdlyldUeine, , 
NCBH4,CHa.0H(0H).CH8, 

is produced, boiling between 116^ and 120^ C. at 18 mm. 
This substance was heated with hydrochloric acid to 1 86“ C. 
and the product reduced with sodium and alcohol. The 
raoemio coniine so obtained boils at 166“ — 168“ C, The 
bi tartrate of this base was oryBtaUised from water, the 
solution being sown u ith a crystal of d-oonline bltartrate : 
the product obtained melted at 60® C. The iso*^coniine 
obtained from this salt had [a]p«19*2®. The rotation 
of the purest d-ooniine is 16*6®. Iso-oonline boils ef' 
167® C. corr, ; sp. gr., 0*8445 at 20“ C., and 0*8472 at 
17“ C. The hydrochloride molts at 221“ — 222“ C., and the 
platinum double salt at 174“ C. after drying. These results 
and the crystallographic properties of the salts agree with 
those of d-conline. The sole difference between iso- 
oonline and d-coniine lies in the optical rotation. If 
i-eonline be heated with solid caustic potash to 240® — 248® C. 
for several hours, a base with frtjD*l7*l° is produced. 
Also if t-conline be heated by itself to 290“ — 300“ C. a base 
is produced boiling at 164®— 166“ C. and with fajnw 15*67% 
and which is practically pure d-oonline.— F. Bhdn. 

Eucalyptus ; Recent chemicM discoveries relating to the . 

H. G. Smith. Brit. Pharm. Conf., Birmingham, 1906. 

Pharm. J., 1906, 77. 101—102. 

Kinos. — The best kino for pharmaceutical use, which does 
not gelatinise in tinctures, is the product of Eucalyptus 
microcrys, but it is not available in commercial quantities ; 
the next best is that from E. calophylla, which can be 
obtained in quantity. The kino of E. roslrata is not so 
good, since it tends to gelatinise, and is not so astringent 
as the former kinds. There are two, if not three, tannins 
present in eucalyptus kinos. One of these, which gives 
a violet colour-reaction with ferric chionde, gelatinises 
in alooholio solution. It is found in the kinos of the 
** ironbarks,” ** stringy- barks,” and ” peppermint ” 
eucalypti. The other tannin, which gives a green colour* 
reaction with feme chloride, does not gelatinise. 

Oxalic acid. — Since calcium oxalate occurs in consider- 
able quantity in the bark of certain eucalypts. sometimes 
to the extent of 16 per cent., it might, when accompanied 
bv iannm, bo a cheap source of oxalic acid. In the cose 
of E. salubris the considerable amount of tannin present, 
which is equal in tanning properties to that of ” mallet- 
bark,” is readily extracted. The residual bark should 
3^eld oxalic acid as a profitable by-product. — J. 0. B. 

Sodium amide and cyclic ketones. Derivatives and con- 
stitution of fenchone and camphenilont. F. W. Bemmler. 

Ber., 1906. 89, 2677—2582. 

Ik dealing with fenchone and camphonilone, a reagent 
is required which will attack the CO-grouping and split 
the molecule in its neighbourhood. Where a dimethylated 
carbon atom is next to the CO-groupmg, the action of 
sodium amide results in the breaking of the ring and the 
formation of the sodium amide of the corresponding aoid 

C.qCH.). _^C.q0H,). ^ c.CO.NHNa. 

aco H 

Dibydrofenoholonic acid amide (6), CioHi^ON, is produced 
by Imiling together molecular proportions of feuohone 
and sodium amide in benzene, and pouring the liquid into 
i6e- water. The amide melts at 94® 0., and bolls at 160® C. 
at 11 mm. This amide is different from the isomeric 
dihydrofenoholenic amide (a) obtained by Mahla (Ber., 
1901, 84 , 8777) from fenchonimine and molting at 130*6® €, 
Dihydrofen cholenic acid (6), CioHigOo, boite at 140“— 
14r C, at 10 mm., has sp. gr., 0*9742 15“ C., knd «ets 

to a solid at the ordinary temperatiiro. The methyl and 
ethyl esters were prepared. Oh rbdubing the acid with 
sodium and alcohol, difaydrofencbolenic alcohol (6), 
OioHgpO, is produced. It boils at 100“ C. at 11 mtn. ; 

^iii*'l*46lp62. The oori^pohding 

of €iis aldehyde melte at lii*— 146^ 0. Cattvl*' 
is Attaeked by sodium amide in ihb ehm» way ^ 







vrith ih« lomiktkm of , (^iliydroottmi^oft^n^ amido f6), 
tneltiicuF !nj# o&«p^di«p! dilrydjpo. 

oampkooWMiic fcouJ (d), C^HwOf, boil« at 188®— 139^ C. 
at Iz mi^. ; sp: |Er., 0*8818 j a»»» 1*48062. Tke bearing 
of ih««e results on the eonstitution of fenohone and 
caiB'pheiiikme is then diecuased.— J?. 6 «»k. 

Di-iaoapiol, di-iaotngenol methyl tther^ and di-aaarone, 
T. Mki. Ber., 1900, 89, 2422—2424. 

Aw ethereal eolation of isoapiol wae saturated with hydro- 
chloric acid gas ; the ether was distilled off, and the residue 
heated in a sealed tube to 200“^ C. By orystallising the 
residue from alcohol, fine white crystals ^ di-iHoapiol 
^ 84 ^ 98 ^ 8 * were obtained, melting at 97° C. Tne substance 
doe# not take up bromine. Di -isoeugenol inethvi ether, 
0 ( 12 ^ 8 ^ 4 ' was produced by a similar reaction from iso- 
eugenol methvl ether. It forms snow-white silky needles, 
molting at 1 06® C., and does not take up bromine. 
Di-asarone, C 24 H 32 fls« formed from asarone melts at 
100® C., and does not form a bromine addition compound. 
Another compound, molting at 96® 0. is formed with 
di-atarone. Its analysis agrees with that of symmetrical 
■dl-trimetboxyphenylethylone. — F. Shdn. 

Benzoic acide ; Differentiation of natural and syniheiic . 

H. Cormimboouf and L. Grosman. Aim. Chiiu. anal, 
appl., 1006, 11, 243—244. 

Synthetic benzoic acid from toluene invariably contains 
A distinct trace of chlorine, whereas the natural acid, 
sublimed from gum benzoin, is free from that element. 

— J. 0, B. 

JSulphoacetic acid. O. fitillioh. J. prakt. Chem., 1906, 
74 , 51—66. (See this J., 1906, 713.) 

The author hgs examined the notion of sulphoacetic acid 
■on amines, and found that it behaves similarly to acetic 
acid. When sulphoacetic acid is warmed with primary 
Aminos (aniline, ^^pbenetidine. ^-anisidinc, o-toluidine 
And c-naphthylamine) neutral salts are obtained : 
HaO 3 .CH 2 .COOH + 2 KNH 2 « RNHgaOa.CHg.COORNHg ; 
these salts are easily decomposed at a higher temperature 
into the amine salt of a sulphoaoetylamine : 

RNHaaOa.CHg.COORNHa «= 
RNH3a0.vCH8.C0RNH + HgO. 

The yields obtained arc almost theoretical. With primary 
amineB containing acid ^oups, e.g., p-arainophonol, the 
reaction does not take place. By the action of sulpho- 
Aoetic acid on methylauiline, the methyl group is split 
off, and the aniline salt of sulphoacetanillde produced. 
These amine salts are soluble in warm water or alcohol, 
and in dilute acids, from which they separate out un- 
>changed. The amine salts are converted into hydro- 
ehlorldes by concentrated hydrochloric acid, and into 
the corresponding sodium salte by the action of sodium 
hydroxide.— C. E. F. 

Cerium compounds ; Purification of . N. A. Orlow. 

Chem.-Zeit., 1906, SO, 733, 

■CsBio, in contradistinction to cerous, compounds have 
the property of forming a soluble, readily decomposable 
oxalate with excess of ammonium oxalate, analogous to 
that formed by thorium salts under similar conditions. 
This reaction affords a convenient method c»f preparing 
oevivtm salts free from all other rare-earth oompounds. A 
flolutiOQ of the impure oxides in warm sulphuric acid is 
(Bltited, poured into a large excess of ammonium oxalate 
fldution, and filtered rapidly. The dark orange filtrate, 
oont^ning the double okalates of thoria and ceria (the 
other ox^tee remainittg Insoluble), gradually becomes 
colourless on Btan4iu{f» owii;ig to r^uotion of the ceric salt, 
and precipitation of the uerous oxalate formed. The 
thorihni oxalnte remoms in ^lutlon. and the oUrous oxalate 
• is |>«?feotly free from other earths. I^ie reduction and 
oan h4 e^^t|8d hy reeAtnis ettohaasodium 
tuWlte.s Otker» abide beei^ oxnlfo acid lorn 

dmm aa|t» isdth totravaiet;^ saUcy* 


Formaldehyde and formic add t VplnmciriC deiermwwiltow ' 
0f hy meanH ^ pef^nyaneae in aUklimA 
H. (koesmann and A. AnIreCht. XXIXIi, 

Oifra/ee and tariraCea : DekcOon of — J. I** 

XXia, page 829. . 

Ethers and esters ; British duties on , »w I908*r0fh 

Ann. Rep. of Comm, of Customs. ^ 

Among dutiable articles there was an aU^round dcoli»e» 
the chief item being chloral hydrate, which dropped from 
£1216 to £1060, Acetic ester realised £209, butyric 
ester £487, sulphuric ether £131 (£68 less), ethyl bromide 
£2, ethyl chloride £422 (£139 less), ethij^iodide £i, and 
transparent soap in the manufacture ofwbich spirit hsa 
been used declined, by £23, to £77. 

Hexamethyhnietramine. U.S. Customs deoudnou ,, Oil» 
Paint, and Drug Rep., Aug. 6. 

The protest of the importers was sustained regMding 
merchandise invoice<l as “ hexamethylentetramine ” on 
which duty was assessed at 65 cents pbr poUnd, under the 
provisioiiH of paragraj)h 67 of the Tariff Act of 1807, 
as a medicinal preparation in the manufacture of which 
alcohol iH used. Tlic* importers claimed the gooda to be 
dutiable at 26 per cent, ad valorcrt}, under paragraph 08 
of said Act, as a medicinal preparation in the manulaotoxe 
of which alcohol is not used. I’he merohandito was found 
to be identical with that passed upon in Odn. Appr. 6409 
(T. D. 27,606), and in ac(?ordance with said dedrion the 
protest was sustained and the decision of the collector 
reversed with instructionH to reliquidato accordingly. 

United States Patents, 

Borneol ,* Process of making — , A. He9tic» Aisignor 
to Chein. Fa)>r. anf Action, vorm, E. Scherittg, Benin. 
U.S. Pal., 826.166, July 17, 1000. 

See Fr. Pat. 359,547 of 1905 ; this J., 1906, 392.— T,F.B. 

Creosote compounds. R. Berendes, Assignor to Farbenfabr. 
vorni. F. Baver und Co., FJberfeld, Germany. .U.B. 
Pat. 824, 901, ‘July 3, 1906. 

ALKYLOxyAOKTyL compounds of creosote, obtained by 
the action of alkyloxyaoetyl chloride on creosote, are 
colourless liquids, soluble in ether and alcohol, liberating 
creosote when treated with alkali hydroxides ; they are aaid 
to possess valuable theraj>eutic properties. The etho|^« 
acetyl creosote compound is especially olaimad: it boui 
from 152° to 176® C., (20 mm. pressure). (Sop also 
Pat. 822,339 of 1906} this J., 1900, 663. )— T. F, B. 

XXL— PHOTOGRAPHIC HATSRUU ARD 
PROCESSES. 

{Continued from page 777.) 

Mercurous oxalate tmtdaions. L. OasteUanb Bhot. 

Korr.. 1906, 48, 281 ; Chem.-Zeit., 1906, 80, Bap.. 244, 
Mbkcorous oxalate, prepared by acting on mercuroui 
nitrate with oxalic acid at 80® C., was w^ed, and made 
into a ooagulable, white, fine-grained emulsion with 
dissolved gelatin and salt, the latter being basenthU’ to 
coagulability. Plates coated with this Omnlsion, riton 
bathed in bichromate, and, When dry. exjiosed under a 
negative, wore found suitable 'for phototype j^niing, and 
were very fine in the grain, though not standing presauto 
very weft, No heat is required to form the grtftn, and 
the films on the usOd plates do not lose the property of 
swelling up.— C. 8. 

Phonographic procsss ; irdo iks thspry of 

the ...... — . LffmiO'Oramer. Phot. Korr., 1906» 4£> Spr 

241 J Chem.-^lt, 1006, «6, »bp, 044. 

The lubatanoe of the negative cannot be mido ontirtfy 
aalublq shy oxidatkm with hoid immamganato, c^yertloft 
into femoyanlde,, nasoont 

ohlortna or euprio ehlorioe, though it baeoniea soluble 
when uisipM to'Mtoiirtrion, bb Ahb 



m Ci. xxn.— EXPIlOBiyJS, laTCBIB, *«. <& loop.— IJIAl-YTICAI- CHKMISTBY. 


ixiftttdiiM of (tilv«r bromide And potMeiom ferncyanide. 
The rtfMdue left on treating a negative with ohromio acid 
ia inaoluble in thio8ulphate» but i« eolubte in a stron|{ly 
acid fixing bath or in ammonium thiocyanate containing 
aulphnric, nitric, hydrbchloric, or citric acid. The 
author therefore differentiatea two aubatancea in the 
finished negative — one soluble in chromic acid, nitric acid, 
&o., and presumably pure silver, and one probably 
consisting of a solution of silver in silver bromide, rather 
than a anb*halide. — C. S. 

iSNGusH Patbnt. 

Pkoiographk plates, films and the like : Preparafinn and 

dsvd&pmtrU c/ . VV. F. C. Kelly and J. A. Benthara, 

Irondon, Eng. Fat MVll, April 27, 1905. 

Tub various substances neoosMary for developing photo- 

n >hio plates or films are applied to the bach of the plate 
Im by aid of a suitable (iolloid ; a preservative such as 
boric acid or an alkali borat^e is also added. The mixture 
may be applied as one layer, or the substances may be 
separated into difierent areas, containing, for cxanii»le, 
the alkaline constituents in one sot of areas, and the 
reducing agents in another. In order to avoid reflection 
of light from the glass, a “ backing ” Iay(^r may be inter- 
posed between the sensitive film and the support, or a 
light' absorbing substance may be incorjfKirated with the 
developing constituents. When the invention is applied 
to “ roll films, an Imfiervious band is rolled with the 
film to prevent the action of the developing substances 
on the emulsion. The plates or films are developed by 
immersion in water. (Compare Eng. Pat. 31fi4 of 1905 ; 
thia J., HK)6, 560.)— T. F. B. 


XXn.-BXPLOSIVES. MATCHES. &c. 

(Continued from page 77 K) 

Nitroglycerin explosives r V ncongealablc . F. lloewer. 

Z. ges. Sohiess* u. Sprengatoffw., 1906, 228 ; Chern.* 
Zeit., 1906, 80 , Rop. m 

^JlTRATEii monoohlorhydnii, being able to withstand tem- 
peratures of - 25® to - 30" 0. without freezing, and being 
non-hygroacopic and insoluble in wat-er and ai'uis. is 
recommended as an adjunct in the composition of nitro- i 
glycerin explosives. It possesses the adventag<w of being 
ea«y to separate from the nitrating acid, and to wash, 
botttdes acting as a good solvent of trinitroglycerol. An 
addition of 5 — 10 i»er cent, of dimtromonochlorhydriii 
considerably lowers the freezing jx)int of the product, 
and 20 per cent, gives a product that will stand very low 
winter temperatuFes. tlther qualities imparted by this 
addition are diminished susoeptihility to shock and 
percuaaion, without in| tiring the other profierties of the 
cxploaivea. An objectionable feature is that free hydro- 
chloric acid is liborateil when the explosives are detonated, 
but thia could be ameliorated b}' the use of alkali nitrates 
or metaJa. Explosives prepared in the above manner 
have stood the teat of storage for 18 months. — 0. 8. 

Sppiojiion £ OircumMancee attending an , which 

oeenrred #» the Corning House of the Gunpowder Factory at 
at Mheiheck, in iJke County of Lancaster on A pril 30, 1906, 
Major A. Cooper-Key, H.M, Inspector of Explosives. 

A QtTASTiTy of press-cake, amounting to nearly half a ton, 
was undergoing the process of “ corning ” when a violent 
explosion oceinrod, killing two men. 

An exanfination of the debris indicated that the explo- 
sion was dde to the friction of two steel surfaces owing 
to an ill-fitting key, by which a pinion wheel was keyed 
to the shaft. It appeared that the key was originally 
driven ihto position from the outaide, and retained there 
by a coupling piooo in such a maimer that, provided the 
key was an oraSnatV mechanical fit, no " play ” could be 
possible, and the Imalt and tanioh w'ould 1^ virtually one 
plooe. A umaU iHDOunt of ** play ** would, however,* soon 
oauee a oonaideiti^hle boning/^ and a gap such as that 
fouttd, wtpm rawH, in which, on starting or stopping the 
frnpiot of one Meel eurface on another 


would he sufBoient to explode any of the hue daft With 
which everything in Uie “oomh^ house** is eovetedi 
The maohine had been ereotod for mx year$, and the key 
had not been inspected during that period, and, mareoveri, 
at is doubtful whether an inspection would have revealed 
the misfit until the machine had been running for a 
considerable time. — B. J. S. 

Enolish Patent. 

Nitrating cotton or the like ; Apparatus for — . H* 
Wolfshohl, Spandau, Germany. Eng. Pat. 28,920, 
Nov, 20, 1905. 

See Fr. PaW359,625 of 1905 ; this J., 1906, 393.— T. F. B. 
United States Patents. 

Smokeless powder^ and process of making same, W. J. 
Williams. Philadelphia. Pa. U.S. Pat. 825,168, July 3, 
1906. 

The grains of a smokeless powder are immersed in a 
solution of rnononitronaphthalene in a relatively volatile 
liquid until they begin to soften, when they are removed, 
and dried first by exposim' to the atmosphere, and then at 
a temperature of 40® — 70® C. — A. 8. 

Explosive ; Chlorinated . L. Thomas, Paris. 

U.S. Pat 826.389, July 17. 1906. 

See Eng. Pat. 8746 of 1905 ; this J., 1905, 986.— T. F. B. 

XXIIL— ANALYTICAL CHEMISTRY. 

(Continued from page 780.) 

APPARATUS, <kc. 

Knojjsh Patent. 

Gas ;• Apparatus for analysing . E. Schatz, Frank- 

fort on Maine, Germany. Eng. Pat. 3417, Feb. 12» 
1906. Under Int Conv.*, May 11, 1905. 

I 8ee Second Addition of Dec. 4, 1905, to Fr. Pat. 350,352 
! of 1905 ; this J., 1900, 778.— T. F. B. 

United States Patent. 

Oas-analifsis apparatus. J. M. Morehead, Chicago, 111, 
U.S. Pat 824,999, July 3. 1906. 

The apparatus consists of a graduated explosion burette, 
with a hulb'Shaped expansion at the lower end, connectea 
by a three-way tap, and rubber tubing, to a water- sealed 
outlet and to a levelling- bottle. At the top of the burette 
there is also a three-way tap which serves to connect 
it with a funnel, and with another three-way tap, which 
comraunioates with a “ storage-bulb,” and “ control- 
bottle,” or with a wash-bottle.— W. H. C. 

INORGANW^QUA LIT ATI VE, 

Nitroprussides ; Reaction of sulphides on . J. F. 

VirgUi. Z. anal. Chem., 1906, 46 , 409—439, 

A soDUBLE sulphide, reacting on a nitroprusside, toluWe 
or insoluble, produces a blue substance. Alkali must uOt 
be present, nor bo formed during the reaction ; certain 
salts also, by the hydrolysis of which alkali is formed — 
carlKinates of the alkalis or alkaline earths, alkali siHoates, 
borates, phosphates, &:c. — interfere with the ^oduCtion 
of the blue colour. The blue substanoe appears to be & 
molecular addition- product of the sulphide with the 
nildoprusside. 

WHh regard to the use of nitroprusstdes for analytical 
pntpo^, the author concludes that sodium nitroprmde 
18 hot a rea^nt for the sulphide-ion, but for tiu^onisod 
soluble sulphides, and is hence less senaitive tbkn metalho 
seNe whkli react with the sultihide ion. Ittseasitiveaese 
is inoreas^ by the addition of any reagent which hinddi* 
or teAsens the ionisation of the sulphide ; for thia purpM 






m 


aUmU or «I)caK oiurbonaie may be employed* bat emmotua 
IB lees elective i^tpA A «tiU fort^ 

mcfOMe o£ seiiBititeiiefiB ia stUtined by cooling to the 
fre^ng point of the eolutton; bat even then, reagents 
Mting on the Biilpbide4on are more senaitim it is 
impoBsib^, by means of nitroprusside. to distinguish 
between sulphide and sulphyarate, or to determine 
sulpfaidea oolori metrically with any approach to aootiracy. 


Oxoiu; Detection, of 6y meane of tetramctkyldi-p- 

duminodiphenylmethane. F. Fischer and H. Marx. 
Ber.. 1906, 89 , 2655—2557. 

Papbr dipped in this reagent — so-called “ tetramethyl- 
base-paper'* — while moist, is coloured violet by ozone, 
whilst nitrogen oxides colour it straw-yellow. If both 
substanoes are present, an intermediate ami not very 
characteristic tint is produced. The dry paper is useless. 
To detect small amounts of nitrio oxide and ozone in 
pre^nce of each other, the gas to be examined is led into 
liquid air, which dissolves the ozone, and solidifies the 
nitrio oxide. On filtering, the pixsaenco of nitric oxide 
on the filter and of ozone in the filtrate, can bo demon- 
strated by the tetramethyl base- paper. — J. T. I). 


INOIiOANIC—QUANTITATIVE, 

Zine ; Ancdysie of industrial . A. Hollard and 

L. Beriiaux. Bull. Soc. d’Encourag., Kevue de Metall., 

1906. 8, 138—139. 

Ip the zinc contain no arsenic, and no other reducing 
substance than iron, the latter can be determined by 
permanganate in the sulphuric acid solution of the zinc, 
and the lead by dissolving 10 grms. of the zinc and 10 grins, 
of copper in 87 c.c. of nitric acid, and depositing as 
peroxide (0-3 ampere). 

If other su^tances he present, 5 grms. are dissolved 
in hydrochloric acid, and the solution boiled to expel 
arsenic ; any insoluble metal is dissolved by odding a 
little hydrogen peroxide. The acid is nearly neutralised, 
and the liquid saturated with hydrogen sulphide. The sub 
phides ore washed, dissolved in nitric acid, and evaporated 
to dryness, taken up with nitric acid and filtered ; any 
tin is either weighed as stannic oxide or determined 
electrolytically. The filtrate is evaporated to fuming, 
with 8ul])huric acid, filtered, and the load determined as 
sulphate or as peroxide. The filtrate, after adding nitric 
acid, is electrolysed for copper, and the remaining liquid 
evaporated to expel uitru? acid, and made up to 300 c.c., 
which should contain 6 c.c. excess of sulphuric acid and 
sodium sulphate equivalent to 10 grins, of the anhydrous 
salt. It is then electrolysed for cadmium tl ampere), 
using a cathode plated with cadmium. In the filtrate 
from the hydrogen sulphide precipitate, the iron is precipi- 
tated 08 hydroxide, and determined iodonietrically. 
Arsenic is determined iodometrioally after removal of the 
antimony.—J. T. B. 

Antimony and tin ; Separation of . A, Czerwek. 

Z. anal. Ohem., 1906, 46 , 606—512. 

Ten may be sopirated from antimony by precipitation 
as the double compound of stannic acid and phosphoric 
acid, but it ia necessary that chlorine ions should be absent. 
For the analysis of an alloy, 0*5 grm. is covered with a 
nurture of 16 c.c. of nitric acid (sp. gr., 1*42), 15 c.c. of 
water, and about 6 grms. of tartaric acid, the temperature 
being 40° — 50° C. when solution is complete, the liquid 
ia heated to boiling, and 6 — 30 drops of 46 jjer cent, 
phosphoric aoid (sp. gr., 1*3) are added, according to the 
amount of tin present. After diluting with about 300 c.c. 
oi boiling water, and allowing to stand on the water- 
bath for 16 minutes,, the solution is decanted ou to a filter, 
and the precipitate washed with water containing am- 
monium ]qitrate. The precipitate is dissolved in warm 
amntoniiun sulphide, ana then* after cooling and diluting 
largely* the tin is again precipitated by adding sulphuric 
acid. The mkture ia allowed to stand aoma on the 
watertltNii^ and ^ gieeni^«gE«!y praoi^tate i« then 
eft and waahed ae bafero.’ , preciniiatq is 

aadeo ip the filter ash in a crucible* oxioisea with nitric 


add (ep* grv, l*49h dried on the wateribath, indf 

iridgaed a* tin dioildei The ffltrate fiNnn Arii# 
neutralised with nnimoida, and then warmed tritSi am- 
monium sulphide* and acidified with acetic acid. ’The 
precipitated antimony sulphide is dissolved in ammokiinni 
sulphide, evaporated to dryness* and oxidised to antimony 
tetroxido in the usual way, with fumii^ nitric acid. , 
Analyses are given of alloys containing antimony aod 
tin only, and also of those containing lead, eonper* and 
zinc in addition. In dealing with these latter, tin is pre- 
cipitated as before, and ammonium sulphide separatee 
the other metals from the filtrate. In all oases in which 
antimony and tin have been obtained free from other 
metals by solution in ammonium sulphide, elecbrolytio 
precipitation has been found satisfaotory Ss a pretimiaary 
to their separation. — F. Sodn. 

Sidistancea aduble ttUh difficulty ; Studies of tke edukiilty 

of . II. Solubility of silver chloride^ bromide, ana 

thiocyanate at 1(X)° C. W. Bottger. VH., page 80$. 

OEOAAVC-^QUALITATirja, 

Citratea and tartrates ; Detection of . J. F. Toehor. 

Brit. Pharm. Conf., Birmingham, 1906. Phmnn. J.v 
1906, 77 , 87. 

Tartaric, acid . — On adding a few c c. of cobalt 
nitrate solution to a solution of an alkali tartrate* 
a fine rod colour is produced, which is discharged On 
adding excess of sodium hydroxide solutioii. If 
alkaline liquid bo boiled, a "deep blue colour appears* 
which fades as the mixture cools* and reappears on again 
heating. 

Citnc acid . — Alkali citrates give an immediate deep 
blue colour, in the cold, with cobalt nitrate solution in the 
presem^e of free caustic alkali. 

Tartar emetic does not behave like other tartrates with 
cobalt nitrate. It produces an immediate blue colour in 
the cold, similar to the reaction obtained with citrates. 

-J. O. B. 


OHOANIC~-QlJASTITATlVB, 

Egg-yolk;. Proposal for an official me^uod for the com* 

mercial analysis of . Keport of Turin Congresa 

Commission. Collegium, 1906, 242 — 244. 

Thb following conditions are proposed, under which the 
determinations of water, fat, sodium chloride, and ash 
in samples of egg- yolk are to be performed. Care shoUid 
be taken to well shake and stir all vessels oontainiog thu 
ogg*yolk l>efore drawing the samples. 

Water . — From 15 to w grms. of the sample are weighed 
out into a fiat- bottomed basin tared together With a uitiS 
dry sand and a small glass rod. The mixture is heated 
cautiously at first, and well stirred so os to break w|raU 
lumps ; it is afterwards dried at a temperature of ' 
105° C. to constant weight, 

F«r.— The dry residue is extracted in a Soxhlet apparstus 
with petroleum spirit (b.pt, 70°— 76° C.). When tlw bth4r 
which siphons over is colourless, the residue is withdrawn 
from the apparatus, dried, powdered, and extracted for a 
further period. The extract is evaporated, and the residue 
dried for one hour at 100°— 106° C. before being wei|)ied. 
Should the sample contain boric acid, a p<^on wiE 
remain in the fat, and its quantity must be deterndlisd 
and allowed for. 

Sodium chloride . — The residue insolubk io {rikoileuica 
spirit is dried, dissolved in water* the voluiXie diluted 
to 260 O.C., apd the chlorine titrated in a kuowp volume 
of the solution with standardised silver nitrate solution 
using potassium chromate as indicator. 

AM.— Ten grms. of the sample are placed in a plathsum 
basin, dried, and oarhonised at a low temperature* Tho 
mass is extracted with hot water* atui the extracts 
evawaied in a weighed basin* whilst the oarbonaoeous 
residue is burnt to a white ash, which is added to tha 
egtraot in the basin. When dry, the whole m heatedior 
some time at a temperature of 100^^1(15^ C. betat 

^if^l^brikce of more than between ihe peroMiri^ 





rAi«. 81, 


ttmounte of srHliiwo oWoride and total asb. points to the ; 
presence of bone acid nr other added ininerid matter. 

-^W. P. S. 

Maj^e products ; Determination of the lead fmalic acid] 

^’ranklm Inst.. 1906, 

ICRs, ;1 — 72, 

Th» precipitate obtained on treating maple products with 
oasic load acetate, consists principally of lead inalat^) ; 
tmj precipitate is more or lees copious m genuine sairnjies, 
adulterated samples. The following 
method of determining the “lead value” is staled to be 
convenient and trustworthy: A portion of the sample 
18 with lend acetate, and the prccif)itaie formed 

coi/ected on a filter. ;After wasliing, both filter and 
pwcipjtate are heated in a i)eaker with nitric and hydro- 
Ohlonc acids, sulphuric mnd being added finally, and the 
heating continued until fumes are given off. If blacktming 
occur, a little nitric acid is added. When cold, the 
mixture is diluted, alcohol is added, and the lend deter- 
mined as ii8ual~>W. P. 8. 


e^racta ; Examination of commercial E F 

w Birming- 

ham, 1900. Pharrn. J., 1900, 77, 94—95. 

TM so/tys.^wenty gmis. are dissolved in water, and 
C.C., andthe sp. gr. of the solution deter- 
rained. The percentage of total solids is then calculated 
by the aid of the formula 


Bampte. 

Total 

loUds. 

Miiltote. 

‘ 

Ptdtdda: 




1 

J, 

per cent. 

per pent. 



It. :::: 

73-2 

70*8 

66-4 

84*4 

8*7 

8*3 

468 

946 

z 

111. . . . 

«0*8 

88-5 

ft-5 

9^56 


TV. 

77*0 

&4-0 

3-8 

10 


V 

72*.3 

62*1 

3*8 

16 


VI ... 

0.V9 

82*1 

6-7 

89 

Solid extract. 

5^11. .. 

76*8 

06-0 

6*1 

06 

/ Conilderable 
< salicylate 

VIII. . 

74*3 

62*5 

6*1 

66 

( present. 

Bltto, 

IX. ... 

73-0 

47*1 

3*8 

17 

1 0*8 per cent, a 
\ cane-sugar 

X 

68-2 

49*7 

3*9 

0 

\ present. 

XI. ... 
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/ High maltos 

78-7 

74*2 

- i 

268 j 

J figure preba 
j bly duo U 


XTT . . . 
XlII. . 

84*9 ' 

73-9 1 

1 

58*8 

68*8 

. 3.9 
8*6 1 

0 ] 
187 

' glucose. 


X.s ~ Rp. jrr — lOOtP 


:b92 ' 


X 5 


« solution 

tlteatfid solution are 

titrated with this. Ihe percentage of maltose is found by 

the aid of the formula . whom m =.tlie number of e.c. 
of malt extract solution iisod up. 

1 aTuount of potato starcli equivalent to 

i l f weighed off, mixed in a mortar with 

wltTr Ti ^ ^ poured into 05 c.c, of boiling 

water. The mortar is rinsed with a little more w'ater 

f in all. which is npain 

toilod for one mmut<. to ensuro complete pelatiuisotion 
Tho mnoilage is then cooled to 40^ C.' ami 20 o c of the 
B*nic 1 per cent, solution of malt extract as used for the 
detecmmation of the maltose are added to it. This is 
equlTalent to 0.2 mrm. of the original c.xtract. The niix- 
tuto IS Diaintaineil at 40' a for half an hour, and then 
^liL‘^ rtllP further hydrolysis. When cold. 10 o.l^of 
4 ’i tl>« total 

U dJddctoir'^’ ‘In’ etttraet 

folWiii‘'fon,S“ A"'*^ «>» ““o of ‘he 

W®|ght of anhydrous starch ) , /8aS5 l oi\ 

ooittpletely converted - 1-184 - 

wl^ n is the number of c.c. used in the last 
n (aa above) represents the c.c. used in the former moltow 

titration, and M84 is the factor fo, ealenlating 
maltose into Rtoi-ch. 

The fibres given in the table for diastase renresent th 
peroenta* of starch which the extroot is 
oompletelfr craverting in half an hour at 40» ^ ^Stoe* 
0-2 grm. f* the weight of extract taken for the tost tb! 
obovojTOult miHt be multiplied by 000 : or 

IJ&etatie value » B02 _—**) 

detorntinea ky the KjeJdidil.Gujinlng 

of .*««lnatlon 


— J. 0. B. 

Rosin^aize ftn paper^ ; Detection and determination of- 

II. Robs. Papior-Zeit., 190«, 81 , $158. 
Turpuntink- ROSIN (ordinary colophony) is a mixture ol 
abietic acid with varying proportions of its anhydride, 
1 fie acid is readily soluble in alcohol or light petroleum 
spirit, but tho anliydridc is nearly insoluble. For the 
determination of rosin in paper. 10 grins, of the sample 
are torn up, and heated with 25 v.c. of 10 per cent, 
a coholic potash under a rcllux condenser. The liquid is 
liltored, and the rosin is precipitated in ihe form of abietio 
acid by the addition of dilute hydrochloric acid to the 
filtrate. The precipit.ate is collectod, washed with cold 
water, and dried at a moderate temperature. The crude 
product IS then purified by extraction with 50 c.c. of 
light petroleum Ri>irit on tho water- bath. Tho petroleum 
extract is filtered, and a little ammonia is added to the 
solution. Ammonium abietate is thus precipitated in 
the form of a gelatinous mass. This is filtered off and 
dried tbc water-bath ; the combined ammonia is then 
driven off by carefully heating the soap bv means of a very 
Binall flame, and the residual abiotic acid is weighed, ft 
18 stated that the gelatinous iirecipitate formed bv the 
action of ammonia on the petroleum extract, is absolutely 
characteristic of abietic acid, and serves for the separation 
of colophony from all other re.sin-aoids, even when it is 
Iiresent in very small quantities.— J. F. B. 

Formaldehyde and formic acid : Volumetric determhvation 

^ l,y means of pcrmanganaic in cuiid adution, 

H. Grossmann and A. Aufrecht. Ber.. 1906. 89 . 
2465 — 2458. 

The authors confirm a statement of Vanino and Seitler, 
that formaldehyde can bo oompletelv oxidised bv 
permanganate in neid solution in the cold ; the excess of 
nermanganate must, however, be allowed to act for an 
hour, otherwise too low values are obtained. 

With formic acid or its salts, contact with permanganate 
m the cold for six hours is requisite ; then tho sdution 
IS warmed to 40^ C., excess of standard oxalic acid solution . 
added, and the remaining excess titrated with i>erman- 
ganate. Tho fact that formic acid is more slowly oxidised 
than formaldehyde soeiiis to preclude the possibility of 
formic aci<l being a stage in tho oxidation of formaldehyde ; 
the authors considor that an addition compound is first 
formed, HCOH -fOg -o H.C(0 : 0)OH, which then breaks 
up into water and carbon dioxide. — J. T. D. 


New Books. 

Gloss List and Index of the Pebiomoal Pueuoa- 
Tioss IN THE Patent Office Ltbraby. 2nd Kdition, 
parling and Son* Ltd.* 34-40. Bacon Street* B, Pub- 
^hed At tlie Patent Offioe, 25^ Soatkninptda Bnijdlnfle. 
Chaiieery Lane, London, W,a IDO0, Pri^d fid. 
Bnaitaoiiw volume nmstaiiiinf ‘ 240 naMjli of 
and laj^aNtioal inclex foHoHmd l?y alStwl 
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Changes of Address 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are reauested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for throe months of all such papers. 
Infringement of this Bye-law renders pajjers liable to b© 
rejected by the Publication Committee, or ordered to bo 
abatroctod for the Journal, in which cose no reprints can 
be furnished to the author. 


DECENNIAL INDEX, 1886-1905. 

A Collective Index to the first fourteen volumes of the 
Journal (1882—1895), a volume of 660 pages, was pub- 
lished in 1899 ; a few copies of this are still left, price 
10 s. A second volume, embracing the period 1896-- 1906, 
is now in preparation, and will be ready for printing in 
1006. It will contain Iwth a subject matter and authors’ 
names jxirtion, and will be a volume of about 900 pages, 
uniform in size with the Journal. As the number of 
copies to be printed will depend on the number of applica- 
tions from members, the Treasurer is prepared to receive 
BuliBoriptions at the rate of 10a. each copy. A form of 
application for this purpose will shortly be issued. 


CORRECTIONS FOR DECENNIAL INDEX. 

Members are invited to call the attention of the Editor 
to any errors or omissions which they may have noticed 
in the Annual Indexes, 1896 — 1906, as soon as possibte, 
in order t^t they may be put right in tiie Deoennial 
Index. 


When notifying new addresses, members are requested 
to write thorn distinctly, end state whether they are 
tempurory or permanent. Muitiplination of addresses is 
also to be avoided os tending to create confusion. When 
sending subscriptions, the use of the form attacked to 
the application helps to the verification of addresses, on 
which the safe delivery of the Journal depends. 


Chamberlain, G. E., l/o St. Louis ; 103, South Kensington 
Avenue, I.a Grange, 111., U.S.A. 

Cowburn, W^. U. ; Journals to Belmont Villa, Birkbock 
Grove, Acton, W. 

Dixon, Fred. W., I/o Fifth Avenue ; 657, West 144th 
Street, New York City, U.S.A. 

Forbes, Paul R., l/o Broadway ; 15, William Street, New 
York City, U.S.A. 

Haff, Max M. ; Journals to Laboratory, 188, Metcalfe 
Street, Ottawa, Canada. 

Hudson, A. W., l/o Alameda ; Rigby Mining and Reduc- 
tion Co., Mayer, Ariz., U.S.A. 

Liddle, G. A., l/o Wilmalow ; Eyreton Terrace, Crosby, 
Isle of Man. 

Marx, Dr, Emil, l/o Schweinfurth ; Fahrstrasse 102» 
Wilhelmsburg, Hamburg, Germany. 

Melville, David, l/o Woodmere ; 2, Melville Avenue, 

Delray, Detroit, Mich., U.S.A. 
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SUPPIJaiENT. 


[Sept. 15, 1006. 


Sheldon, John C., l/o Chester Hoad ; 40, Artlmr Hoad, 
Erdmgton, nr. Birmingham. 

Young, Dr. A. H. Inncs, l/o Chester ; 54, Merton Road, 
Bootle. 


Change of Address Required. 

Barnes, F, V., l/o 4, Annesley Crove, Nottingham. 


Patent List. 

N.B. — In these lists, [A 1 means ** Application lor Patent,” and 
[C.S.] ” Complete Specification Accepted." 

Where a complete Bpecificatiou accompanies an Application, an 
asterisk is aliixod. The dates given are (1) in the case of Applica- 
tions for PaUmts. the dates of AppUcatlou, and (U) in the case of 
Complete Speciflcatloua Accepted, those of the Ottlcial Journals 
in wWch acceptance* of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
Inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


T.— PLANT, APPARATUS, AND MA(^HINERV. 

[A.] 18,101). Stubbs. Apparatus for heating or cooling 
fluids. Aug. 13. 

,, 18,331) Ogle. Thermostats. Aug, 15. 

,, 18,301, Suiidberg. CVntnfugal lupiid .separators.* 

Aug. 15, 

,, 18,405. Jierretz. vSbaft furnaccR or kilns.* Aug. | 

10. I 

,, 18,400. (jiron. Apparatus for decanting gases 

under pressure. [Fr. Appl., Aug. 25, 190.'').]* 
Aug. 10. 

,, 18,491. Allison (Barrv). Filter frame and ]>ro(‘eHH 

of filtration.* Aug. 17 

,, 18.594. Meininger. (’ooliiig ajipaTatus * Aug. 20. 

,, 18,708. Do Laval and Fagerstrom. See under 

XVlllA. 

„ 18,732. Lake (Bush). Furnaces.* Aug. 21. 

„ 18,870. Andrews, Furnaces. Aug. 23. 

,, 19,001. Mayor, Aldermen and (’itizens of Bradford, 

Wyld and Shepherd. Towers or other appa- 
ratus for the absorption or elmmiation of chemical 
vapours. Aug. 25. 

[C.fi.] 18,593 (1905). Wetter (Ih'Homfelder). Rotort.s for 
heating or cooling solid, granular, or pasty 
materials, with or without simultaneous treat- 
ment of tlio same wuth gases. Aug. 22. 

„ 18,590 (1905). Heysclier. Drying apjiarntus. 

Aiig 22. 

,, 20,079 (1955). Hubert. Means for storing explo- 

sive flmds or tiuids under pressure. Aug 22. 

,, 20,097 (1905). Kestner. IMaeliino for atomising 

liquids. Aug. 29. j 

„ 21,330 (1905), Smith and Smith. Boiler eomjio- 

sitions. Aug. 29. 

,, 5807 (1906). Vial. Drying drums for drying sedi- 

ments or other wet materials. Aug 22 

,, 10,102 (1900). Petitpierre. Homogenising breaker 

to homogenise, emulsionise, and pulverise liquid 
or semi-liquid matters. Aug. 29, 

II.— FUEL, GAS, AND LIGHT. 

TA.l 18,131. Mehta. Manufacture of fuel -briquettes. 
Aug. 13. 

18,152. Van Vriesland. Incandescent gas mantle. * 
Aug. 13. 

„ 18,250. C3ark (Dellwik-Fleiaoher Wassergas Ges.). 

Water-gas producers, Aug. 14. 


[A.] 18,487. British Thomson-Houston Co. (General 
i^ectric Co.). Filaments. Aug. 17. 

„ 18,488. British Thomson-Houston Co. (General 

Electric Co.), Filaments. Aug. 17. 

„ 18,505. Feld. See under VII. 

„ 18,514. Bessey. Extracting water from peat for 

fuel. Aug.*17. 

„ 18,002. Coznead. Incandescent gas mantles. 

Aiig. 20. 

„ 18,022. Justice (Dents. Gasgluhlioht A.-G.). Pro- 

duction of metallic incandescence bodies for 
electric glow lamps.* Aug. 20. 

,, 18,043. Michaud and Delasson. Production of 

indestructible filaments for lighting and heating 
installations. [Fr. Appl., Sept. 30, 1905.]* 

Aug. 20. 

,, 18,080. iSimmanco ami Abady. See under XXIII. 

,, 18,080. Lvnde. Apparatus for producing gas from 

jietrol and other hydrocarbons. Aug. 21. 

,, 18,738. Lederer. Manufacture of filaments of 

tungsten or molybdenum for electric mcandes- 
eent lamps. Aug. 21. 

„ 18,745 and 18,747. British Thomson-Houston Co. 

((General Electric Co,). Method of manufacturing 
filaments. Aug. 21. 

„ 18,740. British Thomson-Houston Co. (General 

Electric Co.). xSee under VII. 

„ 18,748 and 18,749. British Thomson-Houston Co. 

(General Electric Co,), Filaments. Aug. 21. 

„ 18,750, 18,751, and 18,752. British Thomson-Hous- 

ton Co. {(General Electric Co.). Manufacture of 
electric conductors especially appliciable for use 
as meandesemg bodies in clectnc lamps. Aug. 21 . 

„ 18,828. Gobbe. Coke ovens. Aug. 22. 

„ 18,879. Bradley. Gas producer.* Aug. 23. 

,, 18,920. Spatz. Coke ovens and like furnaces.* 

Aug. 24. 

„ 18,967. Jouques. Manufacture of briquettes for 

fuel. * Aug. 24. 

,, 18,974. Vamno and Lambrocht. Production of 

pulverous or stone-hard luminous bodies of con- 
siorablo luminous power. [Got. Appl., Aug. 30, 
1905 J* Aug. 24. 

„ 19,048, Deschamps. Gas producers. [Belg. Apiil , 

Aug. 25, 1905.]* Aug. 25. 

[C.S.] 12,510 (J905). Noll and Trainer. Manufacture of 
briquotttss from fuel, ores, and the like. Aug. 22. 

,, 14,898 (1905). Crawford. Manufacture of fila- 

ments for moaruleseing eleiitnc lamps. Aug. 29. 

„ 10,298 (1905). Forbes. Prepared carbides for 

ueetyleiie generators, &e. Aug. 22. 

„ 10,579 (1905). Bueb. Vertical retort ovens. 

Aug, 22. 

,, 10,955 (1905). Shadbolt. Gas manufacture. Aug. 

29. 

,, 20,060 (1905). Sehiefner, Fabrics for incandosciug 

mantles. Aug. 22. 

„ 20,847 (1905). Green and Mievillo. Apparatus for 

producing gas from petrol or other suitable 
volatile spirit or oil. Aug. 22. 

„ 3509 (1900). Iseki. Filament for incandescent 

lamps. Aug. 22. 

„ 14,798 (1900). Robin. Mantles for inoandosoent 

lighting. Aug. 29. 

„ 15.295 (1900). Albrecht. Method of producing 

mcandoscont mantles. Aug. 22. 

III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 18,810. Aro^luz. Lubricating composition.* Aug. 

22 . 

[CXS.] 6289 (1906). Chapman and Knowles. Lubricating 
compounds. Aug. 29. 
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IV. OOIiOURIKG MATnfSBS AND* ^VESTUFUB^ 
tA.] 1M04. JotoMn(®*di«wheAiiiUnundeodi»FiibiikV 

[C.R] 27^(1906). Abel (Aot-Oe., f. Anilinfebr ) 

" ffltiiM Anilin und Soda 

“““'“‘"fe ot colouring mattera from 
naphthalene denvativeB. Aua. 22. 

M 0080 (190fij. Meister, Lucius, und Bruning. Mann* 
Aug” w”* * Mid colour lakes tSerefroin. 

v.-pbeparing. bleaching, dyeing. 

PRINTING, AND FINISHING TEXTILES. YARN.S 
AND FIBRES. 

I’rooe'w und apparatus for rettiiiK 

d?vini cleaning and 

.drying fibrous materials. Aug. 13. 

” **fibros^*Aug' ramie ind other like 

’’ treatment of ramie and other 

textile wbstanoes. [Fr. Appl., Dec. 14, IDOO.]* 

” ' teie,”" Aurfs-^™"™'’' 

rri O 1 See under VI. 

I>o«ortioat!ng, jHiutchiiig, 
degnmming fllwes. Aug. 20 ^ 

f> 19,5(18 (1005). Marr. Apparatus for drying wariw 
or hanks of yam. Aug 29. ^ ® * 

’’ 'Sut' r?' '‘V'lP"" (MomkI «ty Paint and 
sheet mate;; f “"dniMi)- Manufacture of 
Aug.%2 ^ 'riod or the like. 

” M»!rr and Ginger, Colouring oom- 

.. ES:s',S's3,-Vi;«. £ 

” **livriV.'d‘*n‘ ‘"‘I** of formalde. 

byde-aulphoxylic acid. Aug. 29. 

VI.-COLOUHING WOOD. PAPER. LEATHER, A,, 
[A.] I»,fl62 Imray (Livuigstoii). Process of printing in 
10*1 7 7 «ol‘’'r M “'f* Aug 18. * 

„ Zeunort. Manufacture and oolourinff of 

paper, linen, and the like. • Au^ * 

Vll — ACIDS, ALKALIS, AND SALTS. 

"*»hvdS“df'iAX .7'’'"'““^*''" 

" Production of sulphur. 

• ” of gases for the cxtrac 

”1 "''f!'“oiiitt therefrom. Ang. 17. 

" Tg.' m ”*■ ‘^"®®“‘'''‘«on of nitric acid.* 

” “*EW;r.v''r“'? ^homeon-Houston Co. (General 

Jloiiilootere of boron and boron 

rtoI^K. *"“*1 P™^“®‘‘0" of electric incan- 
desomg bodies therefrom. Aug. 21. 

” ‘“S; MMi«f»ot;ure of sulphuric acid.* 
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fo’si { 2 M treatment of liquid air. Aug. 

IO.B.J 12 m nm). amedera. Depuration of copper 

111^*^29 *^ * ”" sulphate from ores. 

” *®FtbrilT'^,l?S" <*«*!''o>*o AnlHn «Ki Soda 
ranniih Produotion of nitrites, Aug. 29. 

VIIL— GLASS, POTTERY, AND ENAMELS. 

[A.] ‘«^«2i.*“t?g. *^«««on «f shmit 
»» IBM. Jonea. Manufacture oif glaiw. Aug. 22. 


[A.J 18,7^. Twyford and Moore. Oae-fired pottery kilue 
and ovenit. Aug. 22* 


19.045. fcan fri)roB. Ceramic produota. (Fr. 
>1, Oct. tt, I0O6.J* Aug. 25.*^ ^ 


(C.8.] 15,56^ (liioS). GibboUM and Seatere. Cilatw melt 
mg furnaces. Aug* 29. 


IX.. 


BUILDING MATERIALS, CLAYS. MORTARS 
and CEMENTS. 

(A.J 18.^4. Batt end Bowden. Dressing or grading 
china Olay, ores, and the like. AugTlS. 

,♦ 18»440. Morgan. See under XIX. 

” Tar macadam. ♦ Ana, 18. 

l8,8ol. Barnett and Hadlington. Brick kilne. 
Aug. 23. 

„ 18,907. Howorth (Marti). Imperforable and flexible 

protective material.* Aug. 28. 
s. 18,904 Hohwaneuberg and Binno. Hafdwihg 
artihoial wtone compoHitions oontaining lime bv 
moans of carbon dioxide. Ang. 24. ' 

»♦ 19,038. 8chwanonberg and Kitme, Hartlerilflft 

artifloial stone formed of hydrate of lime and 
nllmg materials. Aug. 25. 

[C.8.] 10,841 (1905). RichardH. Cement for attaching 
glass or pottery tiles to bricks, walls, and ether 
surfaces. Aug. 22. 

M 20.539 (1905). Hraith and Atherton. Asphalt oom- 
jiosition. Aug. 22. ^ 

„ 3182 (I Wit). Aloxaiidor-Katz. Process of nmiiu- 

lacturing artmuial stone. Aug. 29. 


X.^-METALLURGY. 

I A.] 18.134. kStoIzenwald. Method of realising the value 

of material containing xinc, and profiting by 
the zme and carbon constituents contained in 
the residue of zme works.* Aug. 13. 

„ 18,157. Johnson (Badischo Anilin und 8oda 

^abnk). Coating metals and alloys with lead. 
Aug. IJ. 

«t 18,294. Batt and Bowden. uS'cc undetr TX 

” Co. (Oenoral 

Klee trie Co.). Method of purifying metallic 
uom|H)UndH. Aug, 17. 

„ 18,574. Gatby. Extraction of copper and load 

Irom ores or mineral compounds. IBelff AnnI 
Aug. 21, 1905.]* Aim. 18. ^ 

'» 2^j«wper.ColcB. Production of alumlnip^, 

18,72.1 Htcinhart and Vogel. Treatment of tin 
ores, concentrates, &c. Aug. 21. t 
18,742. Bontempi. Production of aVtidleg an 
18*7 r/ n ftnci hydrogen.* Aug. 21. * 

„ 18,792. (-hurchward. Iron and steel alloys and 

castings therefrom,* Aug. 22. ® 
’ 'i'^’eal^nient of refractory ores. 

18,910. Co wjier- Coles. Coating wire with zinc and 
otner metals. Aug. 24 

if 37 ? JlSir? 2 "*',.“??. “• 

28,371 (1906). Boult (Brown). lYcatmeiit of sul- 
phlfle and other ores. Aun. 22. 

” (}W19). Conodera. See under Vll. 

*?**’ ! I'.'*,'’®''*' Procciw of treating zinc 
and lead sulphide ores. Aug« 22. ^ 

XI.— KLKCTKO-CBKM18THY AND KLEC'rBG- 

lAo] 18 435 J^»«hng. Processes for produeing electric 

It Tr ^ l»05 i* 

•t 18,5S). Pauling. Producti<m of voltaie strono 

current arcs.* Aug. 28. ^ wrong- 

$f 18,600. Pauling. Electrodes.* Aug. 20. 


IC.S.J 
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[A.] 18,729. Wingren. Elootrio fwniacos. [U.8. Appl*» 
Am 21, 1905,J* Aug. 21. 

18,886. Joel. Elet^tTOdes for eeoondftry batterieB. 
Aug. 28. 

[C.8.1 516 (1906). Benson and CJo., and Leaver. Appa- 
ratuB UBcd in electro- plating, Aug. 22. 

XII.^FATTY OILS, EATS, WAXES, AND SOAPS. 

fA. j 18,926. ThompBon. Manufaotin'c of Hoap. Aug. 24. 

[C.Si] 16,371 (1906). Gesner and Brandly. ProceBB and 
apparatus for extraciting oils. Aug. 22. 

„ 25, 6W) (1906). Verein. Oheni. Worke, A.-G. Manu- 

facture of ‘fatty acidH from fatty acid ester». 
Aug. 29. 

„ 26,119 <1905). Pochin and Ricihardson. Manu- 

facture of soap pcjwders and dei/ergentH. Aug. 29. 

„ 4290 (1906). Han iB. Process for purifying tallows. 

^ Aug. 29. 


XUL— FKiMENTS, PAINTS ; RESINS, VARNISHES ; 
INDIA-RUBBER, &v. 


fiXS.] 6376 (1006). Mevjpr. ProitipKfl^ or troatpwnt of 
coffee. Aug, 22. 

8677 (1906). Badoud. Preeervotioli of aUttientary 
produots. Aug. 29. 

„ 12,916 (1906). Mtiller. Prooem fot the manufac- 

ture of artificial butter. Aug. 22. 

(R.)— Sanitatiow ; Watbr Pubikoatiok. 

[A.] 18,806. Diinkelborg. Apparatus for purifying 
water. Aug. 22. ** 

,, 19,130. Candy. Purification of water. Aug. 25. 

„ 19,031. Candy. Manufactures for use in the purifi- 

cation of water, Aug. 26. 

[C.S,] 22,148 (1905). Oark. Treatment of the feed water 
of steam boilers. Aug. 29. 

22,646 (1905). Bell and Bell. Machines for the fil- 
tration of water, sewage, and other liquids. 
Aug. 22. 

„ 24,414 (1905). Meinl. Manufacture of malt- 

containing chocolate. Aug. 29. 

„ 10,080 (1906). Lambert. Process for purifying 

water. Aug. 22. 

XIX.— PAPER, PASTEBOARD, &c. 


(A.)— PiOMBJfTs, Paints. 

[A.] 18,936. Faiishawe and Shardlow. PainiH, inkH, 

colouring matters, pigments and the like. Aug. 24. 
[C.S.] 18,683 (1905). Milburn. Auti -corrosive paints or 
oompuundH. Aug. 29, 

„ 9989 (1906). Meinter, Luciu,H, und Briining. A’ce 

under IV. 


XIV.— TANNING. l.EATHEK, GLUE, SIZE, A^c. j 

{A.] 18,267. DowBon and Walter, Adhesive compounds. 

Aug. 14. I 

„ 18,499. Meers. Artificial leather and process of | 

making the same. * Aug. 17. j 

[C.S.] 26,187 (1905). British Algin C/o,, and Ingham, j 
Manufacture of products from seaweed. Aug. 22, 

„ 9622 (1906). Hoc. Fran 9. Norgme. Method of 1 

otainiiig a soluble gltiiiuouH Hubstance in a dry j 
and neutral state from tang acid. Aug. 22. 


XVI.— SUGAR. STARCH, GUM, &c. 

6tK)9 (1906). Drost. Mashing apparatus for j»ro- 
moting crystaUisatioii of sugar masscis ami for 
mining other pulpy jnasses with diluting agents. 
Aufg* 29. 


XVII.— BREWING, WINES, SPIRITS, &c. 


[A.] 18,449. Morgan. Method of rendering wood, paj)cr, 
cardboard, and the like, non-infiammabio. Aug. 
17. 

„ 18,821. Stevens and Harrold. Manufacture of 

celluloid articles. Aug, 22. 

„ 18,878. Lyons and Parsons. Method of manufac- 

turing papers. Aug. 23. 

„ 18,919. Bertram and Milne. Paiier and pulp 

making inaohineB. Aug. 24. 

„ 18,977. Linfoot. Manifold paper. Aug. 24. 

„ 19,017. Zeunert. See under VI. 

C.S.] 16,965 (1905). Stottucr and Hollmann. Paper- 
making machines. Aug. 29. 

„ 17,164 (1906). Friedrich. Manufacture of iolutions 

of cellulose. Aug. 29. 

„ 19,808 (1906). Evans. Treatment of pajier pulp. 

Aug. 29. 

„ 8167 (1906). Trooquenot. Manufacture of non- 

infiammable material containing uon-nitrated 
cellulose. Aug. 29. 

XX.— FINE CHEMICALS, ALKALOIDS, ESSENTIAL 
OILS, AND EXTRACTS. 

[A.] 18,280. Weizmann, and Tlie Clayton Aniline Co., 
Ltd. Manufacture of isoboniyl esters. Aug. 1 4. 

[C.S.] 9008 (1906). Nitrltfabrik Ges. Process for the 
production of formates. Ai^. 22. 

„ 11,726 (1906). Fritzsche and Ostormann. Manu- 

facturc uf neutral oxy quinoline salts. Aug. 22. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


[A*] 18,540. Hunt. Improving, maturing, or ageing 
fusel oil, whisky, brandy, and rum. Aug. 18. 

„ 18,611. Grosfils. Process of fermenting worts.* 

Aug. 20. 

[C.S.] 2559 (1906). Hartley. Improving the ftavour and 
aroma of carbon dioxide used for carbonating 
l>eor. Aug. 29. 


XVIIL— FOODS ; SANITATION, WATER 
PURIFICATION ; AND DISINFECTANTS. 

(.4.)— Foods. 

[A.J 18,180. Boult (Retmick). Preserved vegetable 
foods. Aug. 13. 

„ 18,708. Do Laval and Fagerstrom. Centrifugal 

aeparators for cream and other liquids. * Aug. 21 . 
„ 18,831. Zundol-Donati. Removal of moisture from 

milled woducts of oertaln cereals and leifUmons. 

At.« 00 


[A.] 18,741. Davies. Colour photography.* Aug. 21. 

[C.S.] 17,638 (1905). Qrfinbaum. Photographic three 
and four-colour printing proc\et»Bes, Aug. 22. 

„ 996 (1906). Bloxam (Neue FhotographUche (iles,). 

Method of printing from a surface in relief, 
Aug. 29. 

„ 7250 (1906). New Graphic Akt.-Ges. Apparatus 

for the production of pictures, patterns, &o., by 
photographical method. Aug. 22. 

XXIL— EXPLOSIVES, MATCHES, kc. 

fA.] 18,223. Luis and Williamson. Explosive. Aug. 14. 

[C.S.j 21,779 (1996). Cocking, and Kynoch, Ltd. Smoke- 
less powder. Aug. 29. 

XXIII.-GENERAL ANALYTICAL CHEMISTRY. 

rA.l 18,680. Simmance and Abady. Oat analytis appa- 
ratus. Aug. 21. 

raS.] 12,226 (1905).,Bodeau, and Brady and MarHn, Ltd. 

rruu dtlrr 90 . 
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W^JSXiJRN AUSTRAIX4N 

. ,'V' .’" '' ''’^■' BARHS. 

'■fw-; . 

? BY ». A. WAKN ABD R. *, COWtlS. 

.'^4, 

tH IfttO st$X6 there has arisen a considerable industry in 
Wef^m Austtalia through the discovery of the valuable 
taniiWj»topertiei} of the bark of the so-called mallet ” 
ttU|li/iui|id the following investigation was undertaken to 
aetermt^e whether the barks of any of the other com- 
xnonl;/ o6ourring trees of our forest areas were worthy 
of S^ial attention for tanning purposes. The mallet 
barh hair of course, received considerable attention from 
leather Chemi8ts(i), but the only account which we have 
been able to find of the examination of other barks from 
this State is a report by H. G. Smith, published in the 
Western Australian Journal of the Department of 
A^^o^lture, Vol. XI., Part 4, ld05. 

llirou^ the courtesy of Mr. R. W. Synnot we obtained 
the following specimens i— 



mallet . 
fWinOa gum — 
Hannah or wattle 
York ffum 

VOffU 4 « • 

White gum 

gllver mallet .... 
Blaek mallet .... 

gtim(large)| 
gum (small) 


Botanical name. 


Mean 

I thickness of 
bark In mm. 


Eucalyptus occidentalls 
salmonophlola 
Acada decurrens 
Eucalyptus loxlpbleba 
„ longlcorals 

„ redunos 

„ oooidentallK*) 

„ M (•) 

M oomula 

M salmonophloia 


15 

4 

e 

0 

18 

e 


10 

7 


With the exception of Nos. 1, 0, and 6» none of the 
barks showed much signs of kino. In Nos. 1 and 8 the 
gum veins were very prominent. The barks were sampled 
by {)iliuii&g off a strip the full length of the sheet, which 
‘ 1 broken and ground to pass a 40* mesh sieve, 
ds analysis employed were those of the 
al Association of Leather Trades Chemists, 
alterations adopted at the Leeds Conference 
M* *«v«vr)*^tb the exception that, for estimation of nou> 
tannia8,;the chromed hide-powder method of the Assooia- 
-tion of the Ofiioial Agricultural Chemists of America was 
used. Kaolin was not used in any filtration, as per^tly 
oleair splnUons were obtained without its use. All 
were done at 100° C. for eight hours. The hide- 
'powdff wae examined and found to contain 12*26 per 
ee^ of nitrogen calculated to 18 per cent, moisture. 

Table L mvos the results of the Analyses of the samples, 
and'IDi^e IL (see next page) shows the behaviour of 
thsir eatraeti with various reagents. (*) 

TABtS I. 



Otitis. taken 
fcr xooo cc. 

Moisture 

Kon-tannlns 

Tannins 


Of Infusion. 



percentage. 

percentage. 

percentage. 

A ‘V 

'/i' • , 

10*45 

' ' 

15-83 

44*5 

cf ' '!« ‘ ' ' 

Hi ' 

7*00 

f«*9 

■ '''11’'’ ' 


^ ' '.HR ' 

••W 

Hi 


- "I''' 

■ W'' 

A^T4 

IH 

«*7a 






■'fe 






iifei 





to the pjwww* blass^l) .... „ 

A* reirardbi i3f» colour Of the WihM 
various barks* > the following Observations 
recorded ;—Naa 1* 4* 8, 10, and XI ^weei (dn^wpa 
appearance and oolotfr, and Would probably mrodtln a 
good leather of light colour. Nos, 2* 7, asMl IgavO a 

reddish tinge to the leather, and wuu^ 1t» oodpdir^ 
BO satisfactory as the preceding numbeUi. r 
indifferent quality, having a decided putp^h ^ge. 
No. 6 was very highly coloured, giving a dsop 
coloration and harsh character. It is not Ao bo UWlldi^ 
stood, liowcver, that we f)laoe too on IhM 

classification. We recognise that it lo psaotiOal 

trial in a tanyard that the real value bark^lMp. be 
ascertained, and it is in the hoM of attrad|ndj|f'^f| 
of practical tanners to these barks f<U^ tbdX 
these results are published. While it Will be| 
that none of the other barka are equid in ’ 

“ mallets,” and none of them rich eaoi|| 
use in tanning, the majority trf them Omld pSOb 
used with great advantage In the preparation/df 
extracts, provided that the leather produoOd is 1 
trial to be of good quality. 

We have been much indebted tp Bllf;' B, ' 
of Berth, and Mr. L. Benjamin, of „ 

Melbourne, for advice and assistance In _ 

this investigation. A further investigation lias wdw Wdn 
begun as to the percentages of tanni% odptaineii in ike 
woods of the above trees as well as in Sai|iijB Other ll^tOrU 
Australian barks, the results of which we lope id p«biiib 
at an early date. ‘ 

(»)An exhaustive report by Proteisof 
deaUng with the mallet caxk, sad puimsM llpr^ 
is not available here at the time of wrttlag^ 

(•) We were unable to find out “ ' 
dlstiaet species, or only varieties of 
(•)E. B. Procter, ” Principles qf 
1903, Append A., page 475. 

WAUen. ”Co^ — 

Vol. III., Part I., j 

(*) H. &. Procter, *' Prlnoiplss of 
page 894. 




IX A., page 475. . ‘ , v'j. >1 
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Meeting held at Sydney, on 

PROF. UVBRBinoB, F.B,8., HT 

THE FERMENTATION OF CANE 
ITS BEARING ON THE BlSTmAt 
80GAR8 PRESENT. 

BY DB. QBOROB 

The question of the determination of , 

more especially of the saocharose, , /Oaiia:: jpyaifWid : >}|. V.' [ 

one whibh hat oaused much dlMusmom^ : 
of the large proportion of reducing dugi^ 
molasaea, it u reooj^ed that no relumde ofU bu plUhdtl 
on the saoobarose figure obtained by dh^ipi 
since the reducing sugars present |Xsd a|^toui, 
tlon. For exact detecminatidbs inedtfQr9«r;li 4 

of r^udi^ augors. Id this nwtho^r d 
0gjm lor dbnot pdlik!i!b:tluii^ 

uda ‘ISMted' % iff 










4 «<^0»1^9ro«f in o*»i» xttol«jSie« hM 
lAm^lSit hv #r. and L. PeHat {Butt; iiiaS 
. 30^ t44--76». Numaroua 

ha.ije mada bjr tU Autjwrti with dlffereni 
Whioh ^the reduoing migars praeent befo^a 
with acid* ware determioed by mean> 
kdttttiQn. The r^acobarose waa thus caloulAted 
indmndent of the optical uro})6rtie« of the 
in alt Oases waa- found to be in very close 
i^jpebmint With the CWget figure for the same sample. 
The aibtihoia consider that the accuracy of the Clerget 
method is beyond question. 

Now wb<m cane molasses is fermented, the quantity 
aloolwl prodnoed is generally much less than that 
whieh is indicated by calculation from the figures of analysis 
for we saOoharose and reducing sugars in the molasses ; 
^d it is evident that the yield of alcohol has an important 
bear^ on the question of the determination of the sugars. 
In tiuB connection an account of some experiments 
undertaken by the author on the fermentation of cane 
molasses may bo of interest, as they seem to oast some 
doubt on the methods of analysis for the sugars present. 

To aooount for the low yields of alcohol opined from 
we fermentation of molasses several explanations have 
been these, apart from bacterial losses, the 

most important seem to be the presence of organic acids 
and the possible presence in the molasses of sugars 
fermentable only with diffioultv. 

taiar has shown (Z. Spiritusind. 1895, 18, 238) that 
free organic acids hinder fermentation. 

piaa (Z, Spiritusind. 1894. 17, 360) has discussed the 
resistanee of iidet molasses to fermentation and ccHicludes 
that it is chiefly due to the presence of sugars fermentable 
only with difficulty. Boiling with sulphuric acid not only 
removes volatile acids, but also inverts such sugqrs as 
raffioQMe fermentable only with diffioultv, and so increases 
the yield, ^ 

The majority of the experiments, of which an account 
is riven in ^is paiier, were performed upon a sample of 
molaetes which had the following composition ; — 

Saooharose (Clerget) 41*52 

Hednoing sugars 9.26 

Other organm matter 11.66 

ifh 11.56 

Water 26H)6 

lOO^oT" 

Brix ♦TS*! 

Specific gravity 1.3832 

Tbjal sugar as reducing sugar, 52*94 (43*68 + 0*26). 
Polansation direct, 38*80. 

•0m inversion with acids, 66*12 per ooUt. of reducing 
h od^e sj, estimated by FchUng’e solution, were present; 
subtracting from this the 9*26 per cent, present before 
inVMffiiom and, following Pellet, calculating the saccharose 
hra^ the deference, the figure 48*57 was obtained, which 
etemid itn Acw riiat the Qerget figure was if anything 
lower than the truth. It was only as the investigation 
pinpeeded that a contrary opinion was formed. 

In fermentation experiments, whether saccharose 
or BJfolaiaes iieas emifioyed, the solntions weie alwavs made 
ao ,ai to ooi^taiu 10 grtns. of sugar, calculated as reducing 
fU|S^, 100 0.0^^ of solution. Bv this mesns 1 1 




bb m0i tiooh JTbWh « 

^ bequpted.. tho yidU 0# 4fi 

OOold ft^oaloulated with clo^ apyrOrirndlitri 

At the end of a number mtperiWfil tjip aloohdl irpa 
removed by disrillation, and the yi^ tXf ^tahed Cbm* 
calculated from the attfOuetiOh* So 
uistiUaticHis were oonduoted with great oa^, OmIoM 
fr^ionating column being used. A(M)(mdin0 tb t 

fcauoing sugar produce tm 

48*47 grms. alcohol, and as each solutirit of W q^C. 
Q^tamed 60 grms. of sugar, calculated as reitoihff 
the maximum yield of alcohol obtainable Wgs gemp* 
The following table gives a comparison w lowe i 
yields of alcohol actually obtained WdiatillatioxL Iri 


(ij.TTTr. a, uuwpwriiwn soiim m «w 

yields of alcohol actually obtained by diatillationiL TOh tJSl 
yields calculated from the attenuation 


fUgak*, m ot solution. By this means a 

at rendcired very eaiv.. The 

■ fm wit* fai tu iSo 0.4. 

feyj^ssasss ? 


Material fermented. 


I i 

III 


BacchATOee . 
Molasses . . . 
Molasses . . . 


mm 


In the case of the cano sugar the viekjt i 

was slightly above, while with mOl^es it 
below that calculated from attenuation;’ 
observed in other cases : but bv sddhlg >l^ M M 
the yield calculated in the case of the saiWhhfoib . 

and by subtracting 0*5 per cent, in the oM 
figures were obtained which were in good <^i Tt Oii|Mt wttiii ' 
the percentage yields of alcohol 
distillation. Accordingly in oalculatij^ M 
the attenuation figures these oorrecUouS w^ 

FerfnetUation of the mciame^i. — M the %ltfaSr'' W':’ ' 
analysis in the molasses was 52*94 per oont.^ OfiCh iMuMi 
for fermentation (500 c.e.) contained 
molasses. When the molasses was farmawtisA ' 
aqueous solution, without any prMouf ' tMfdMPWT 
attenuation obtained was va.e ■ Mi 

of 80*1 per cent, by oalculariOn.* The 
was not increased to a ^ material estimn^ ■ 

Solution to sterilise it, nor by adding sul^cwAuIttlUlB 
fermentation. The addition of PUsteuriwtnMff 
inm^ased the attenuation to 39*3, odMtMdhEltg 
calculated yield of 82*2 per cent. In a 
the sugar in the molasses solutions was '''* 

by trwting with excess of sulphurfq acta (ll^i'grittii^Alr 
300 e.c.) at 70^ C. After tide treatment aofd'lSfii 
nearly neutralised with sodium carbimj^, v ' 

nutrient matter was added, and the shlaiti^q ' 

AI^oi^ no sugar wa* destroyed during ihvuMn M 
yield of alcohol was very little inoreased^.^teMtMII^ 

In all oases in which Vhe molasses was lenMIm ' Wb 
fermentatibtf was vigorous. i : 

AlthOTgh treatment with sulphuric arid may htiprM 
the yield beet molasses, it was of vM iW' W 
here, and: ooiifequen% the einlatmM gfMl BbdV 
to 'agoOunt dlfflttiity i^’wmenting' 'Mt twWtijtt - < 






^ alcoaol 

I talcen tiiai 


i$cim 

^ Teduoing .DUgaTB gjlv^n hy anulyiiis are completely 
lermitable; if we aeaume that the aubstance lep 
in Idle spent wash, which reduces Fehling's solution, is 
piMmeot in original molasses and is not formed during 
w fermentation, a correotion must bo applied to the 
onnlyak figures if we wish to know the amount of fer- 
fnentable reducing sugar. Thus, in the molasses under 
mmeideration, of tlie 0«20 per cent, of reducing bodies 
nresent, only can be considered as fermentable sugars : 
ine toi^ sugar calculated as re<luclng sugar falls to 
(62*94— t2*46)w* 50*48 per cent., and the percentage yield of 

alcohol obtainable becomes ^ 95.3 per cent. 

62*94 ^ 

of that orimnally calculated os the maximum possible. 

The yield of alcohol of 82*7 per cent, actually obtained 
wasoaiculatod‘^ the basis of 62*04 |>er cent, of fermentable 
aOllpiKr* but this is still considerably loss than 96*3 per cent., 
atla Iff af^ making the allowance for the reducing 
sigbstanoe in the spent wash, the figures of analysis for 
•hooharose and fermentable reducing sugars are correct, 
then the low yield of alcohol can maly be explained by the 
hlftniiliil effTOt on the fermentation of bodies either present 
in the original molasses or produced during the course 
of the fermentation. 

DefeealioH of the molaems before jtrmerdaiion . — A few 
preliminary experiments were made m ordet to determine 
the effect of removing organic matter by means of lead 
salts. To solutions of molasses, not too concentrated, 
baeio load acetate was added to preoipitate organic matter. 
Altnr hltenng off the precipitate, the excess of lead was 
tinunovnd hy sulphnrett^ hydrogen, wd aftfr boiling to 1 
IwnofOe tms gas, the solutions were made nearly neutral * 
and were fermented. Before fermentation a sample was 
taken lor the defermination of saccharose and reducing 
aumrs present, and the percentage yield of alcohol was 
ealoiilaliM from these fia^es. Although the solutions 
fermented rapidly the yield of alcohol was not improved. 
Ta avoid the accumulation of acetic acid in the solution . 
vmaltliig from the employment of basic lead acetate, 
nomtal lead nitrate and lime were also used to preeipitaii; 
the oeganio matter, but the yield of aloohol was not raised. 

jPervMwAafMm 0 / eojceharoee injmre nntrietU «olution« 
‘Ond la mhaieme of epeni wash . — To determine with more 
pertiintjy whether or not the presence of the non- sugar 
ItodSeil m the molasses exerts a deterrent^effect on the 
, Immautation, as is constantly asserted, experiments 
';i|i|Wra made in which saccharose was fermenM in solutions 
4iif.,#|)ant wash. For purposes of comparison cane sugar 
also fermented in pure nutrimt solutions under 
aUailar eonditiaas. In these latter cases the solutions 
oontaliuid 47*6 grms. of pure osne sugar, equal to 60 i^ms. ' 
«f jmdMng sugars in each 500 0 . 0 ., and m addition the 
WUtrieiit matenals necessary for the growth of the yeast 
mdli. Pasteur’s nutirient mixture was found the best of 
eeveral tried, but when used by itself the fermentation 
of ihe pane sugar took several days to complete, while in 
the ease of a molasses solution, or of a solution of cane 
Wnpir spent wssh, the fermentation was always finiehed 
;in 4$ hburs*. . However^ by the addition to every solution 
of 2 grmS 4 of a nitrogenous yeast food sold under the name 
of ^’jfovnmgene.” which itself contained no fermenUble 
|me tamo taken over the fermentation was reduced 
tp two or thros da^'St 

tbe for mentation of saccharose in the pure nutrient , 

e lutions did not proiBsad so.regnlsriy as ^as Axpeot^» 

irtsam tlm stt#p#tion the /figufe 46*6» 

" 

Minnas 48. 


to a o^tWwof ^nhol of 9^8 j»mr oentt , 



closed at fomiblt to 



, tin l^s case of the fm^meniatkin ol osnss^mat in i^utinns 
^ sbikt wash, the solutions were i^paM W ^apoigdi]^ 
tho aloohol from solutions of molai^ Whbm l>ad| 
qompletely fermented, care being tskeii thSt^ fhO 
wwe not 'being too strondv hd^. In many eases the 
‘Solutions had neen 41oa^ to stand several dayl ;;i)per 
all fermentation was finished before the aloo» 0 ?^%,li}S 
remoVod. 47*6 grms. of saccharose were then disSqij^' 
in the solution, nutrient matter and yeast addedi sn 4 r ^ 
volume made up to 500 c.c. In this way a known snsount 
of sugar was fermented in the presence of all the non* 
sugar bodies contained in the mofasses, with the exception 
perhaps of the most volatile organic acids, tbe ouaptity 
of these removed could only have been very small, as,^he 
acidity of the solution of spent wash did hot alter to any 
extent during the renmval of the alooliol. Many exps^* 
ments were made ; the fermentation was always more 
vigorous and the results obtained more regular than With 
saccharose in nutrient solutions. The addition of Pasteur’s 
nutrient improved the yield slightly, but no gain rcssulted 
from the addition of “ levurogeno,” os the spent wash 
itself contained sufficient nitrogenous food for the growth 
of the yeast colls. 

The experiments proved conclusively that the yield 
of aloohol obtained is just as large when saccharose is 
fermented in solutions of spent wash as when fennentsd 
in pure nutrient solutions, and that, oonsequ^tly, the 
non‘euffar bodies present in the spent wash exerosse no 
harfhfid influence on the fermenkUxon. 

In some oases the attenuation was as low as 4i3 or 44, 
but in most it varied from 46 to 46*6. In one or two 
oases the calculated figures were cheeked by actual 
distillation of the aloohol, when it was foun^ as for 
, saccharose in nuJtrient^ solution, that the yield by distil* 
lation was slightly higher than the calculated. A yield 
of at least 96 per cent, of the maximum (taking Pasteur’s 
figures) was obtained. 

These results gave rbm to a strong belief that the low 
yields obtained in the case of the molasses were due to 
the fact that the percentage of sugars present in the 
molasses is much less than that shown by analysis. It 
might be said, however, that in the case of molasses, 
the bodies originally present, whatever they may bo, 
which exercise a harmful influence on the fermentation, 
are themselves altered during the course of theiermen* 
tation, and that consequently, although pure sugar m^es 
a theoretical yield of aloohol when lermented in spent 
wash, it might not do so if fermented in the ori|pnal 
molasses. 

Experiments already described had shown that a 
solution containing 47*6 grma. of cane sugar m.^PO c.c. 
gave an attenuatibn of 46*6, and one conti^pihg 9^*46 
^ms. of melass^. in 600 o.o. an attenuation^ m ^* 6 . 
Hence, if the fermentation of saccharose proceeds as ,w41 
in molasses aolutions as in pure nutrient solutions, 29*76 
grms. of cone sugar and 87*22 grms. of molasses in 690 o.€. 
should give an attenuation of 41*6. 

The average figure for seven separate d4teein^t|oiiB 
was 41*3, giving further evidence that on Ie|menli4ipn 
the sugar in a molasses solution is completely ooiiverted 
into aloohol. 

Assuming that this is the case, the amount of lernMmt- 
able sugar present can be calculated. On the basis of 
62*94 per cent, of fermentable reducing sugar, ^ #as 
found that the best resultB obtaiimd ftotti ilm 
tion of the molassos gave a yicddvof ^*7 ger cenh of 
aleohpl i whm» pure awsohsjpose wks levm«Ate4 ill } 

W4sh under simuar eendttio^s tba y«da 
Off per cent, oi^ 4a pfdier WQS^ 
of the, sugar wks not <^verW ia*o fmmdpg 

^ kt ifo/cMe' 

' 'of 




'Cv 







to I 


■wnpwwiiWi -v; 

w<)ra piwpArwl «ii 

wtooW <rf tha oorbon ao^Wla. 

M a ohack. wm plaoad in a bottte and 

««»JW 

Tto 60 C.C. warn plaoad in a mnall flaak, which 
WM ^jnittoad in water kept at< 3l® C. ‘The carbon 
r’®*T ^wtimated from the loas of weight sustained 

»pparatua In the 
on molasses and saccharose, the gas 
which asoa^ was absorbed in potash bulbs to ensure 
that loss was due to carbon dioxide, btit this 
praoanlion was found unnecessary. A current of dry 
air ramoted tho last of the carbon dioxide from the 
apparatns. 

RemtltH. 


KatariaL 


Attenus* 

tlou. 


44-0 

4S*A 

SOS 

80<3 


Grms. 
oarb. diox. 

Grms. 

aloohol. 

£atio 

aloohol : 
o«b. dtox. 

2-326 

2-287 

0-971 

2-34 

2-880 

1 0-908 

2-02 

l-«03 

O-08« 

2-00 

1-098 

o-ooe 


Each 60 c.o. of solution contained 6 grtaa. of sugar 
jn torihs «rf reducing supr, it being understood that in 
tha case of molasses the solutions were always made 
up On the asshmotion that the analysis figures were 
correct, and that the content of the molasses m ferment- 
able sugar was 62 -W per cent. Pasteur gives for tho 
® reducing sugar, carbon 

dloi^ide, 2»338 grms., alcohol, 2424 grms.; ratio, carbon 
dioxide : alcohol =* 1; 1-037. 

The fetnientations of the nutrient saccharose solutions 
were never so good as those obtained by Pasteur, hence the 
ratios of carbon dioxide to aloohol were lower. It is 
inter^tShg to note, however, that the ratios with molasses 
were ^nite as high as those obtained from the nutrient 
saccharose solutions. 

mofawfis hy means of invertaoc.-^ 
Alt^Ugh all the evidence derived from the fermentation 
expenmenti^ seemed to indicate the presence of less sugar 
than Was dven by analysis, the quantity of re<lu< 5 ing 
bodies pi^ucod by inversion with acids supported the 
analysis figures. Consequently it was of importance to 
determi^, if possible, the amount of reducing bodies 
produced m molasses by tho action of invertaw. 

Thp^invertasc was prepared by mixing a weighed 
quantity of fresh yeast with water, and keeping it at a 
tompCfUftnre of 6Cr C, for some time. The solutions for 
so as to contain 10 grms. of sugar 
^chlated is reduciiw sugar per 100 o.o., and generalty 
200 c^ were inverted m each experiment. The tempera- 
between 66'’ C. and 6(P C, Saccharose 
in spent wash Was 

int^ertUd rupidly and completely. r 

. to molasses, the action of invertase was 

fo«;to be much slower. In solutions of saccharose in 
sugar added was invert^ 
while ^ hours wore leouired forth© mairimum 

w oorreeft, thaio ahould 

*»• wAitlonj Wt tJto 

*•«' ms: 







: Y. ; 


^ . .toM ■ fc ^ 

fakMrtak,''. 

«M> «■« iii«(siteai>7 

The iinount lobud in the eicp^ments , 

^aU W per cent. But wUbtt tiie sohilihiii^ inn 
inversion with invbrtasa» were fenhettteci, ttie yliM 3 
alcohol obtained was some 2 or 3 pur bent loww-^hisi 
usual, so that evidently a little fermittitable 
been destroyed during the prpk>p^ inversion. The 
amount •of the loss was easily o^c^ated by enbeMO^^ 
fermentation, and allowing for it^ the totai quhni^y 4^ 
reducing bodies after inversion was foUml to be hSodt 
90 per oent.(9 grms. per 100 o.o.) of that iuaioetedliyihw 
analysis. Of this 4‘66 per cent. Is unl^bnbll:^* Mid 
the quantity of feAuentable sugar in the iftoki^^^ 
terms of reducing sugar, becomes 46*18 per eant. 
figure obtained before from consideration of the Moohid 
produced from the molasses was 46*63 per OMiit;* MSd 
although both these figures are only apptdMmnt^Mli^v 
the agreement between them made it clear that when ^ 
the molasses was treated with inveitaee just thut ' qnhftr 
tity of reducing sugar was formed whidi was mmmSm 
produce the quantity of alcohol obtained whed Ibe 
molasses was fermented. Consequently a ooniidiBMibl© 
portion of what analysis indicated M saooharoie 
inverted by invertase, and waa In reality not tlmt 
stance. 

Although the action of invertase on tliolaesM tdolr is 
longer time than when cane sugar was inverted in asMution 
of spent wash, the results obUnned were liiidy (nmobnlsitl*' 
This was also found in the case of gnMliw tifeiitilid 

in a similar way, though with one particulM eample mu> 
results of value could be obtained, as ™ acthm of in^eetae© 
s^ieedily came to an end, there h«^nff 
present which inliibited the action of th© 
experiments with invertase confirmed in a etrikltitt'MikWMr 
tlM» results obtained earlier in the invei^atfon^ MMdleft t^ 
room for doubt that the analysis figtire^r eaeoiWiNiwvsaji 

considerably too high.. • , ' i i ! 

quantity of reducing bodies proiiuoed 
of acids ww very much greater than by that of lttvaiptaM,i r 
but on subsequent fermentation the yield Of nleebuJ^^^ * 
allowing for the slight destruction of^ferm«iitobte;^ldiMf 
during inversion with invertase — was no giaatar. Bbwoe ; i 
the roduciim bodies produced by acids and not '! 

were not fermentable sugars, and wef©>4 h0 ©kont 
derived from saccharose. . v\ , i,. 

H. and L. Pellet, in tho pajier referrad to 
great stress on the close agreement i 

roee in cane molasses olMned by the 
by Calculation from the reducing bodies • 

alter inversion with acids. Thus fat the 
consideration, we havei ; 


i 

Saccharose I 
(Ctorgst), 

Reducing 
bodies after 
tavtrslon. 

Reducing 
bodies beim 
InveislOB. 1 

Bt3M«Be©y 

' ‘ , /I 1 1 , 

41-62 

5©12 

9-26 
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The authors mentioned obtained a mdbb # 
for the molasses examined by them, tad &t 
a complete oonfirmarion of the ©ocnlpty-i 




Ms 


%P»ilMg 41)^^ 



#'»W!8»r- 

iimn tie iptel |i»lr* 


l0e %ii» j™n tie tfttel lelr* 

jotieatikiW e*iwfei(t^ 1% ww 4, wwittcijjg 
S^or 4iie two figtiwi wenre viz^ 45*<13 etttt 




Tekiiw tie aieii ei these, ei«.* 45‘4l, 
ingem; • ‘ " 


Original 

Ckirrected 

analysis. 

analysis. 

41*62 

. . 36-68 

9-26 

6-80 

11-66 

18-96 

n-M) 

11-60 

26-06 

26*06 

100-00 

, . 100-00 

62-94 

46-41 


^ i, we oiteie «6 the figtiie Idr secoW 
etpreixsed ia teries of redwcing sugars. Whence 

eae<ih4ro«e per eeot. 

Oft msiiiig these eorrectious we have — 


Bec^herose 
Bhgeirs reducing 
Other dtganio .matter 
Ash .. ,. 

Water.. .. .. 


Tetal s^gar as reducing sugar 

' , If vfe ©all the possible yield of alcohol calculated from 
^ '^Otal Spgar in the original molasses 100, then the 
j^elll |K>ssjh]b from the corrected analysis is only 86‘8. 

One of tie most interesting but puxzling questions in 
ec^eotipn with the investigation related to the manner in 
wpeh ihe character of the unfermentable bodies, apt>earing 
as saccharbse ' 

OOttiie of tl 

tiey could, be estimated in the spei 
tinn, and there would be no difficulty in accounting for 
jtha low production of alcohol from the molasses. But 
the fact that only a small quantity of reducing bodies 
is found in the spent wash even on inversion of this 
with acids inakes it appear as if a loss of sugar actually 
tnokplaoe. 

maiMiUTed quantities of liquid were removed from 
a soltttt^ qf tnolasnes at different stages of the fermenta- 
tion, and treated with acid, and the reducing bodies 
«q ^oduoed estimated, it was found that they diminished 
“ly dtijdlng the eatlier stages of the fermentation. 

lUS ;— 

Reducing bodies 

(expressed in terms of reducing sugars) 
grms. per 100 c.c. 

10-3 

9-6 

8-02 

8-28 

^artUaftMou complete . . 0*7 

Pnnoa when alcoholic fermentation had only just started 
0*$)^the quantity of reducing bodies which could 
liroduced bv mversion with acids had already become 
Oons^eramy diminished and was very little In excess 
of ; ihe quantity (0»O grms.) produced by treating the 
iftoiaaCes with mvcojtaie. 

j, A tabular ohse^tion was made in the experiments 
WljNti S»T«!rtaS)e. When inversion with invertase Was com- 
qn ftitemation of the reducing bodies poduced by 
with acids, including those already produced 
by inyer^^ showed that the quantity of these was not 
Ift excess of these latter, whereas before the action 
of the toverta«}e the quantity of reducing bodies produced 
by W acp tteatmeni was much greater. Thus if we call 
" 4 ^ quaf^tlty df reducing bodies produced from a given 
>fd%hi ^ ^d^lasses by ^ acrion of acids 10'3 and the 
InyfriA^e $4 gnys., then after inversion with 
Iftiidriai^ ffurtb^r tyeatin^t with, acids poduced a total 
- - ^ that a eqtti^erable 

^bbdiid ,1^ acids 

hyptaiw;/W^.<t#iA ;"Thli,waa qni,te 


f'/ 


Afftanuation. 

O’d 1. 
M 

2d .* 
« 






'4s slight. /•., ’v; ; ' 

' It appears probable that ‘ 

^be, ' which appar as /saoehsrose' 
are inverted by acids but tfot ^y ihveft#ed# 
by some enxyme in the yeast during the ehfuei^' 
fermentation, ^ : V ' 

, Discussion. , , ' 

Mr. J. A. SoHOWBLi) asked if the ordinary metjiftidS/of 
analysis when applied to beet molasses also gave 'high 
results. It was rather strange that the sugar that sedftidnto 
disappear should not only have the rdtatory^buf / df 
saccharose, but should also yield bodies with ihe skhie 
reducing power as invert sugar. , ^ “ 

Dr. R. Gmig-Smitk suggested that the apparent of 
sugars might arise from these particular bodies being 
readily decomposable, and thus supplying cell material 
for the growing yeast. During his researches on vegetable 
gums he had found some bodies that yielded, on hydrolysis, 
reducing substances that were not sugars capable of lon^ng 
ordinary osazones, for the compounds melted at ^ low 
a temperature, and yielded tarry bodies with aoetio.aoid. 
Posaib\v some similar substance might be present in 
molasses. With regard to sugar in molasses lermwting 
more quickly than pure sugar aided by Pasteur’s nutrieut, 
he thought this was due to the high proportion of salts 
present. He deprecated ihe assumption that some 
enzyme ” had been acting, when os a matter of fact the 
nature of the change was simply unknown. , 

Dr. Habkbk, in reply to Mr. Schofield, said that in 
beet molasses reducing sugars were absent, and rafilnose 
was the only substance known to be present that made 
a correction necessary in the poiarisoopio reading. With 
regard to Dr. Greig-Smith’s remarks, he thought the 
diBap{)earancc of the apparent saccharose was too rapid 
to M explained as due to its being used as food for 
yeast cells. Ue was of opinion that the rapidity of 
fermentation in molasses was due to the large proportion 
of nitrogenous yeast foods, rather than to the salts. 
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DETERMINATION OF MINERAL AaDS: W! 

VINEGAR. ; 

nr F. W. BICBAftbBON ANft J. UftONAI^ 

There are upon tl^e market at the preset 
which In ovtward appearftnoe resembiq ih4l 
but which are really labiiqatbd krti^lqi, 
taigturei of * * ‘ ' 

'ttttcli exp' it 

t«e,ai;e fto|: 
laetihftiAble \ 





Of 


Ojf' ^cid^ii rtifiUy not 
f 1 $ iin46obtwiUy »dyi»o6e. 

'» M40i|itiO& o| minetAi it^idA In yinogar is npt ©any. 
OK^ptiof^ of Hehner'fi originw method, the 
proeiMiee are all, in our opinion, unreliable, 
reoent work (“ Die Unterauc^uim der landwirt- 
ytebarUie^ und gewerblioh wiohtigen Stoffe,” page 702) 
Myeral referenceB to this question, and we do not 
OieiitMe to affirm that not one of the methods cited is 
^pable 'of giving even reasonably approximate resets, 
^ the 4nal^0 for August, 1903, la a paper by 
iSchidrdwitz upon the detection and estimation of 
mineral acid eoetio at'id and vinegar. The method 
ds bneed upon the supposition that the addition of ethyl 
aloOhol a solution of acetic acid entirely prevents the 
treactlott of the latter with the indicator. W© were quite 
*nnAble tb make anything like on accurate estimation 
»of free sulphuric acid when this wu« mixed with pure 
acetic acid and water. Wo used a white vinegar wnich 
ire mside to contain 6 per cent, of acetic acid and 0-1 jier 
cent, of sulphuric acid. As the following table shows, 
we copM get any results we w'ished for Hy varying the 
amounts of alcoliol and vinegar. A very pure methyl 
Orange was used as indicator, and 25 c.c. of the vinegar 
’Were taken in each experiment : — 


ooour; , 
:the-:'A#i 











c.c. 

' C.O. 

1 to 0*6 

10-0 

1 M 0-8 

6-0 

1 M 1*0 

3-0 

1 .. 1-2 

2-5 

1 „ 2*0 j 

nit 


Sehidrpwitz says, ** The best results are obtained by 
•adding an eoual volume of alcohol to the solution to be 
•titrate, and subsequently 1 c.c. of alcohol for every 
^ c.c. of dcoi*normal alkali run in.” 

Had the end reactions been other than hoiielessly 
indehnite, we should have found, according to our third 
result, about two-thirds of the actual amount of sulphuric 
tacid present 

It IS obvious that a method which depends upon the 
«txact adjustment of the amounts of an adjunct to attain 
•an end reaction, which at the best is indefinite, 
^ scarcely suiterl to the requirements of a busy analyst 
The opippltete suppression of all aciditv by the addition 
'df a amount of alcohol shows Kow very dubious 

the resnlti obtained by such a method must be. 

From a large number of experiments wo ore of opinion 
ihat evCu such a good procese os that suggested by Hehner 
.and d^ribed in the first volume of the Ancu(y#< — the 
'psethod which is taken os the standard— when wrongly 
^ 4|»p|ied^, tnay miss free mineral acids in vinegars* In 
^general the Hehner mcdliod consists in adding standard 
***jptdH to sonie of the vinegar, evaporating to dryness, 

: to Sah at a low temperature, treating 

™ <^h mtii a n^posnred quantity of deoi-normal sulphuric 
be in excess 6f the ori^nol alkali 
^d t^tldg |he loss of acidity, w'Wch i^ptesenta an 


by the free 
acetate bf soda 
^ ^ am 9 
IbjSine- 



phosphate { ' bbt it is Widttg , to 
of malt vinegar coatftios fr^ 

fact of the presonce of so mtich ph< 

vinegar irten ra»de largely W ral^ elWM ‘cA iOm 
into consideration, lest complioatiima oecut InteHerWg 
noth the accuracy of any process devised for the fOrpose 
of estimating free mineral acids, as it ts •WOtt tatipwii 
that should any of the phosphoric acid beddin^tt®,'^ 
during the carrying out of the method^ ft 
standard Soda or potash with methyl oinMg^ 
in a very different way to ordinal^ mituk^al achls^ 
Thomnon has demonstrated that' when uorm^ 
is added to a solution of phosphotio oald thui trf Sfk #f 
methyl orange is discharged when dihydvogen ■pofttsifin'm 
phosphate is foriped, so that one only tiaUv OliwjbiS W 
third of the actual amount of phospholric .acid in tbe^ 
,titration with methyl orange. It Is ak^ to IWl hdM 
that when phenolphthulein is used W'/W' 
occurs when dipotassium hydrogen phoibhntie 
duced. We simply instanc-e these beca^. 

they show that it is not so easy to estitna^' 
amount of free sulphuric acid which mM 
actually added to a vinegar ; thus, if anV 
were jiresent, as well as free sulphuHc aold> 

.^process were applied, to the extent of the peweni 
" acetate present there would be a enritiiSpr'''^^'^ 
appearance of free sulphuric acid In th? 
rcHuit. , . 

It may l>e snid that this would bc a rotber d^atfie 
featme, as sulphuric acid would realliy d^obTOdee & 
sodium acetate with the production of acetic aisiif luld ’®0 
formation of sodium sulphate, and no' 
as fro© acid ; still, there are no facta tb 
sulphuric acid is present to the eiteni of a 

thoimiid, it really does decompose Any ftnlAl! awSliwbf 
alkaline acetate in the cold, although bn bwKttg tb fe 
ness and incineration such decomimfitiotk does 
One would like to know whether ip tlM 
the sulphuric acid in such cases does reaM*y'a6f(!f''|w^ 
despite the presence of the acetate. That the^aih of vf 
really does contain normal potassjnm phOAphllifid hkk 
ently evident from such an experiment A« Wiio Ihllb'i 
100 c.c. of a pure malt vinegar gave ap ttshA'AnbtlihlOfi iiy 
charring— the soluble constituents of wWblt in 

alkalinity equal to 0*2 c.c. of N/\t) Sul^itrib Md; 
orange, followed by an aciditv equal tp 
amount — t?h,, 2*6 c.o. — to phenoT^^ha^iliv^^ 

On the average, a good malt 
per cent of mineral mattera cxpreasiWf >iii i ff 'iSir 
analyses show tliat 0*16 of this vriU bob«lidi Af 
phosphate (with a little sodium ; iwdid 

per cent, of calcium phosphate. " 

H) the estimation of fro© mlneT^al aiJda, Aii *, anhihiitm 
acid, what error would be introdipoM W vlA quMlti 
of phosphates T (1) In the presenw ot 
and wdien tlie neutraHsatibn point 
sulphurio acid reacts with iwtiuwlim 
follows: — 

P Q4 4* 


I c.c. of in'/ H) sulphuric acid ia emdVai 
of trijfotaeeium phoiphate, 

^bgar would contain anffik^ent p) 







»KiM>«ii^iM totieli cuMiu^ «i«idi iMi ih# ^uivAko^ MmmiMi 
}| Mxl* 1R^A bA9 1»«lpH !» |»odiK)» it; tbffir^ore* ih« 
loi^iitn |>WbphAto |<MrttiA4 evArto e:(ttA Bdlcilin«» i«e.» 
ujid^Atwdlwg action, lind 1 c«o. of iV/lO sulphurie acid«» 
)*00$JK)7 frin. toisodium phosphate* Al«o 0*02(i »n!i. 
trjofdoi^ pho<^ate<n0*02o44 gtm. tmodium phoapnato 
;0.p. f/Xv aidpliiirlc a«lda«»0‘0l5S grin, of autphurio 
fc^id lijfc tnoajci^m pKoaphate in ash, 0*0738 grm. of 
inlphorio aoid lor trimtassinm phosphate in ash, 
naidng a total of 0*0890 grm. of sulphuric acid, 
a oombined obscuration of one part of free 
lulphurio acid in 1110 parts of the Yinegar. It is there- 
fore obYious that if we wish to estimate the actual 
unouDt of free mineral acid added to a vinegar, wo 
rhall require to know the amount of phosphoric acid 
pnTetent in a oombinod state in the vinegar itwlf. It we 
isaitme all the nhosphorio acid to be present os potassium 
phosphate, ana introdnoo the oaloulation given above. 




hiiieida(tion:;ia^^ 

a<M«eiig£wKiioi 

Ihn tmdiLbfr of o.e. of alkau f^uMt m 

and 

4-1*1 S/tO alikAU by ml^ Wtho^ 
Mc,o*^/10«iltaiHx24-4*0 „ ,, ij, 

^otal .. +5*1 o ' „ i!n ^ 0*0* Vinagar 

neutralised by minimdaoid ; therefore •• (W>990pi^o«»t. 
sulphuric acid, instead of 0*^880 per cent, aotunhy present. 
Error 4-0*0019 per cent. 

Tabulated, the results appear as follows 


phosphate, and introdnoo the oaloulation given above, 
mly a ver V alight error can arise. 

As an Ulustration, we give the reRulti>i of an analysis of 
% Mnnine malt vinegar. We made one }>ortion to contain 
)*098 per cent, and another 0-049 per cent, of sulphuric 
loid, apd we also submitted the untreated vinegar to the 
tame proeess as the aoklified samples. 

In each case, 25 c.c. of vinegar w ere mixed with 25 c.c. 
of N/lO sodium hydroxide, and the solution was evaporated 
to dryness, and the residue heated over a low Biinson 
flame to produce a thoroughly charred mass. The heat 
used must not be suflicient to cause fusion. The black 
ash is cooled and treated with 6 c.c. of neutralised peroxide 
of hvdrogen, as w-e find this absolutely necessary to prevent 
the liberation of hydrogen sulphide, which would interfere*^ 
with the aoouraoy of the result. Then 60 c.c. of AVIO 
sulphuric acid are added, and the mixture boiled. After 
filtration and thorough waslung of the carbonised mass, 
the filtrate is coloured wdth methyl orange or lacraoid, 
and made neutral to JV710 sodium hydroxide, the number 
of c.c. being noted. We acidify witb a few drops of A^/10 
sulphuric aoid and boil for five minutes to remove all carbon 
dipAide, After neutralisation by N/iO sodium hydroxide, 
f^miolphthalein is added and the acidity to AVU^ sodium 
^4^oxi4e determined. Wo give an example of the 
method of oaloulation. 


Actual per 

With methyl oranae. | 

With laemom. 

cent, of sul- 
phorlc acid 
added. 

Hehner ^ ^ -r 

method. 

Hehner 

method. 

&. and B. 

A o-oe« 

1 

+ 0*038 04>09 

4 0*03te 

4 0*0999 

B 0>049 

— 0*038 .f 0*004 

— 0*04»q 

4 0-0460 

C nil. 

— 0-080 + 0*023 

—0*0980 

4 0*0040 


Adter carrying through the first part of the above 
process, 26*1 c.c. of N/lv sodium hydroxide w-ore required 
to , make neutral to lacmoid. After expelling carbon 
dlpxide, the solution was treated with phenolphthaleiu, 
and then required 2-0 c.c. of AVIO sodium hydroxide. The 
first ^rt, wat is, the part previous to the addition of 
phen^hthalem, and with the exception of our improve- 
nnmt reMd to hydrogen peroxide, is virtually tho 
Hehner meting. 

25 C.C. of A^IO sodium hydroxide were added to tho 
vinegar, and ^-1 c.c. were' ref|uirod to neutralise the 
giying a total of 61-1 c.c. of alkali ; 50 c.c. of N/\0 
acid was ad^M to the ash, thus the excess of alkali was 
14 c.c. M c.c. X 4 X 0-0049 = 4-0*0216 per cent, free 
sulphuric acid by the Hehner method. Our method carries 


Here it is obvious that by the Hehner method as mucb as 
0-065 or 1 part of sulphuric acid in 1640 of vinegar woAld 
be entirely obscured, while by our method the total amount 
of acid originally added is estimated. (>f course it may 
be said that the analyst is only asked to determine the 
amount of free sulphuric acid actually present, and that 
our method does not do this. We are of opinion that 
this contention has to be proved. The mere fact that the 
sulphuric acid does not appear as such in the residue 
^oes not for a moment snow that it is not present 
^n a free condition in the original vinegar ; in any case the 
sulphuric acid, if it does act at all upon the potassium 
phosphate, Ulieratcs an equivalent quantity of jaiosphorio 
acid, which in itself i.s a mineral acid, and its presence a» 
such in vinegar is no more to be tolerated ;fhan Aulphurio ^ 
I acid. It is certainly advisable that a process shdKilq 
which will enable one to ascertain the actual ahioimt ot 
free mineral acid which has been doliboratoTy added to 
a vinegar by tho manufacturer, and we claim that our 
method enables us to do this. On the whole w© are 
iuolinod to the contention that lacmoid is a more vatuabl© 
indicator than methvl orange where great accuracy is 
required. As is wolf known, carbon dioxide does oxert 
some influence upon methyl orange, but with lacmoid 
tho carbonic acid is always expelled by boiling, and it is 
possible to ascertain the end reaction to a single drop 
of deoi-normal aoid. The results with lacmoid are more 
reliable than those with methvl orange, the latter results 
tending to he somewhat too high, and we think that 
this is due to the action of the carbon dioxide. 


This J., 1906, p. 784, col. 2, line 39, for ‘«(186i-2)” redd 
(1852-3). 
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APFARATUS, & MAOHIHERY. 

(OwUnited fttm yogc 802 .) 

MAfii /wrimes; Tht r— W. C Arflom. 

XLB., page 854. 

' I5203£i8ir 


0a9 mixtures jot turbines or other ertgines dvivtn hp < 
eorr^stion gases or a mixture of combustion gases aim 
other gases ; Improved msilnod of^ and mmns of appat^us 

for producing . A. Greenwood and K, AnoerwiOA. 

Eng. pat. 14,641 ol l&OS. lU pag* Mh ^ 

Sdpaf (ding matters in susp^mbn 
^ G. .Ronnig, IVankoiwteii^AGefffnAny.' 

^ r,. 'tUi f- 


T' V .ars-'T'' 


•0mM. 







— — '• H‘ H. Luke. I^on. Xma Hi. K. feman, 
^TOmsW, N«* Totk. Zng. B»t. 708 , Jan. 10 , MOO. 
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ntnm lh^o^ hM 'the mnM tiitt 

Z)e»<eMhW pr ewWfa, W»w«*i, W. 

Grand tU]iida, MloL, AaalgDer ' to , fotiitiiraSm 

jilyTl‘“lW^" ^ U.S. #i^H|p|| 
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A HORIZONTAL plate, h , is attached to the shaft, e, a short 
distanoe below the lower edge of the bottomless cylinder, 
p, to the lower edge of which is attached another plate, n, 
and another cylinder, m. The materials to be mixed are 
fed the cylinders, m and .p, by the shoots, o and r, 
pass through the bottom openings on to the plates, n 
and 0, and are spread out by the rotatory motion imparted 
to the plates by the shaft, c. By sotting the arms, o 
and d, any desired proportion of tho materials are swept 
on the plates into the shoot, c. — W. H. C. 

8upr and similar materials; Centrifugal machines 

clarifying and washing . C. Schuler. Ene. 

Pat. 10,278, 1906. XVI„ page 869, 

Filtering o«d washing apparatus, more particularly for use 
ifn brewing, A. Jacobs, and L. Desenfans. Eng. Pat, 
19,730, 1906. XVIL, page 861. ^ 

United States Patents. 

Temperatures ; Method and apparatus for gemging . 
P. h. Morse, Tmmansburg, N.y., Assignor to H. H. 
Wostinghouse. New York. U.S. Pat. 826,694, July 
U* 1906. 

^ A neutral • tinted 

screen, 6, is iUu- 
irir 'i nii^iiiii'isr"^*nT^^7!EL tninated with light of 

'I'' /a *'*'y desired tint, and 

J rt ^ body, 10, the 

' temperature of which 
'••H ' Jndgtrf, ,i« 

' "I'll ■ - - msarW, thrfp^ihe 


A cylinUeical drying chamber, o, hav^g a dottlttal 
bottom, c, IS Hurroundod by a heating jael^, /, and haR 
a vapour cacai)e>opening, o, in the top, underneath 
18 arranged an open-topped deflecting oWie, 10, proySded 
with a drwn pipe, 11, The liquid to be eViu^wt^ in 
forced, under pressure, from the roservoir, M, WOUgh thw 
piw, p, out of the nozzle, r®, in an upward direoMOtt* Rnd 
IB heated and sprayed by a jet of air, heAtad W Mag 
passed through the coil, m, and which issn^ Ifthi ,5S- 
nozzle, k, and strikes against the jet of liquid 
at an angle. The liquid is evaporated in' tnd dhaaihife- 
and the vapour escapes through the top opening ^ wmM 
the solid particles, being deflected by the 
into the chamber, their descent ming retil^Jhld 
action of the fan, 22, carried on the erofis^Mh# IwiM 
driven by the mechanism, 23, 26, 26, tEhO 


pass out of the chamber by the otienlng: d, ^ito^tfid 
and left'handed screv conveyor, 33, 


2)e,«ea<,n, agporo/u,. J C. MoLwWm; Cbfetgp, HL. 

U.S. P»t. 827.172. JuJy 81, ISOS. ^ ' 

Is order to obtain the iolid matter of a •oiotitn la ^ tom 


particles which fall to the bottom, «i% removed 

ATd^^iZTiT 

raur; Cevtif^ X. S. B>ttto« 0 R. 




Mi4 £003 Mid S90i of 1006 i this J,. 1906, how^tor, meohimic&liy xethiM 8u|6o|«a^ 

3* iflRw AO%>r statM ^ai a^tlw 

iSfaho^r • pp^rihiifni T T Tu.^j,*o^ process do jiot consist of th<n^ia iW owt43nt 

snm: iig®T^906. ^ P*'"*****’ ' 

StdB apfliratus consists of a horizontal oylinder, mounted , , ,. . ^ 

0«a h^miM so that it can be rotated, and hai^ another hgnUea ; Ve^rimnation of wOatUe 

h^zontal cylinder fixed eocentrioally within it. The - ■— r— . B. B. Somermeier. XXItL, page ’8!70* 

ilmr cylinder is divided into a number of chaml^rs by 

^{O&ioal partitions, all placed with their smaller ends in Coka prodwition of the United Stataa. ^d* of Trade J., 
^ sam^l. direction, ttlie mixture of solids and liquid is Aug. dfi, 1900. [T.R.] 

Geological Survey rej^orts that the amount of, coke 
r J* manufactured in the United States in 1005 was 28,77l70d 
"* compared with 21,126,086 tons iti 

do«t^ WhiMe if leneated 7,66i,808 tons Or 30-22 per cent. 

ftf>W tlinify fn ffftWiiL *lwifitti'infr Ail ',I m« * result of the demsnd oreuted by tho unpreoedontod 

«iif.l5®d»^lvooTL^ pr«lnction of pig-iron in nearly every i?on.m*kC 

WT^T^ wTr ?* ‘he average prii pSrton 

'■ tJWOE PasfBWT ' ^ advanced from 2.18 dols. in 1904 to 2.52 dok in 1005. 

. .J .u. . . ^ lu 1906 there were 510 coke-making establishments, which 

dnd dfying of owned 87,564 ovens, against 507, owning 83,590 ovens 

•Jaimin. First in 1904. Of the total number of completed ovens in the 

T ^ 889,177, United States in 1905, 3159, or 3-6 per cent., were of the 


'..jMtl:'4Mdves. in 

.^weter, meohanicaliy retains sulBeicnt 
.fl(^ -ao%>r statea ^ai imihtleB made 

process do hot consist of thoria iW 
o| ^qHhhi' pero^hde, Th^O?, and a ceriuih peroiddbv V ' 

C&ala and lignUea ; Determination of vohtiie tmbue^itk 
, indUer in . B. B. Somermeier. XXItX., page 870* 

Coke prodwitioH of the United Utatea. ^d. of Trade J., 
Aug. dfi, 1906. [T.R.] 


Th® Geological Survey rejmrts that the amount of, coke 
manufactured in the United States in 1006 was 28,7^^704 
tons (of 2240 lb.) as compared with 21,126,086 tons ih 
1004, an increase of 7,661,808 tons 6r 30-22 per cent. 
As a result of the demand created by the unprecedented 
production of pig-iron in nearly every iron* making 
district of Uie United States, the average price per ton 
advanced from 2.18 dols, in 1904 to 2.52 dok in 1005. 
In 1906 there were 510 coke-making establishments, which 
owned 87,564 ovens, against 607, owning 83,590 ovens 


1000 (this J., 1906, 144). 


I reUtea to an improved method of regulatingd| 

consists in amplovingTnvA,!^ 
mjoctor-mixers *’ arranged in groups. When it 


by-oroduct recovery type, and the total amount of coke 
made in these ovens was 3,091,382 tons, or 10*74 per cent. 


^ mjoctor-mixers *’ arranged in groups. When it 
is desirsd to reduce the supply of live steam, one or more 
of the injectors are shut on, leaving the others to work at 
full pressure. — W. H. C. 

U.--WUEL, GASb and UGHT. 

{Continued from j>age 804). 

jdtetplenk ; Deaetions of with acidified solutions of 

merenrp and silver softs. J. A. Nieuwland and J. A. 
Maguire. J. Amer. Soc. Cbem., 1906, 28, 1025—1031. 

"Sec Brit, Assoc. Rep., 1004, *’ On Double Acetylides,” 
Major Edwards and Dr. W. R. Hodgkinson, this J.. 1904, 
964* 

'Te» authors have obtained a number of acetylene-mercury 
and aCetylene-silver compounds by passing the purified 
gpa hntlO' solutions of the metal salts acidifie<l with the 
e^Old eofit^fned in the radical of the salt. Amongst the 
;j|^m(>OUnav obtained were : acetylene-merouric chromate, 
.acet^khe-merouHo chlorate and perchlorate, acetylene- 
mai^X^ic cyanide, ocetylene-inerourio nitrate, acetylene- 
xntirfiuHo acetamide, and acetylene-mercuric broniate ; 
thedC substances are not necessarily explosive unless there 
is prS^nti in the compound an acid grouping that is itself 
unstable, auoh as chloric or perchloric acid. They all give 
•off ^dahyde when heated with dilute acids, or even with 
With solutioas of silver salts, similar compounds 
wart obtained. Those yielded by acid solutions of silver 
i||ttOrid% tuosUioate* and fiuoborat© were all explosive. 

chromate no preoipRate was obtained. Acety- 
rjphosnhate appears to be a very stable com- 
peSiUldw and I^rs considerably from the other silver 
Wnmpounda* AcetyleneHiilver perchlorate is, oven in the 
m^t^ OUnditkini s^Cst an explosive ae nitrogen iodide. 


were imrlor construction at the close of 1905, 4761 
of which 417 wore of the retort bypproiluct tyiie. 


Engush Patents. 


Coking ovens; Impts. in . E. Lef5oux, Sheffield, 

and the Simon -Garvins Bye-Product lOoke Oven Con- 
struction and Working t’ompany, Ltd., Manchester. 
Eng. Pat. 4996, March 1, 1906. 

The cokino oven is heated by a range of vertical fines, 
the coking chambers being disposed between these flues. 
The gas is supplied from a common gas main, with a Single 
longitudinal gas outlet to ea(!h fine separately, and tae 
supply is controlled by dam tiers which can be operated 
from the end of the “ canal ” by the aid of a suitawe tool. 
The air flues, placed below the coking chambers, have 
separate openings to each verticjal flue provided with 
dampers, which may likewise be controlled from the oven 
front by the aid of a suitable tool. A partition-wall in 
the lower part of the vertical flue, prevents the air and gas 
from being mixed and burned before they reach ^e place 
where the heat is required, which place is at tbmbaaO of 
th© coking chamber. — R. L. i 

Coke ovens ; Impts. in . M. E. fi(|Si^rg, Cleve- 

land, U.S.A. Ikig, Pat. 8030, Apr(|.Srr0OO. .Under 
Int. Conv., April 8, 1905. / 

See U.S. Pat. 804,063 of 1905 ; thiW^^ll0O5, 1220.-~-T. F. B. 

Coke and Gas ; Mannfaetwnk 4/ . J. Armat^emr, 

London. Eng. Pat. i64fL#8b. 16, 1006. UndrfSt. 
Oonv., June 20, 1906. , 

To obtain a dense coke ih th© manufacture of flWlfcibilibRng 
gas, coal is oarboujinied fto a high and narrow <^ainber < 
oven with thin walla, heated on the outside by a mixtui 
of gas and compressed air, irhich forOcf the m ibigh B 
in the heating flue, the air being ptehSated in iiidoSdti 
tegenerative fiUes. The coal k fed into ^ bottomwMu 


mditiom aa wlpaive lui nitrogen iodW^^ ^ 

AootyWmercusio fluosilioate Mid fluoborate^Wd not tL 

be pbtamed, the boron and silicon of the acids either L 




>ei(4;BOS^l*g8. ' ’ i|jpp».v;<ilW;iih«^; . i<4f*aw^»|>dA Bi 








|rr|b)duo«3 %i t fpetillal ntiidlai^ chiifiij^w.. 
oa MtiiRAte mixtur«^ the steam from the 
'■thi i^i^g.ahlbiiiber with a taogentiiU ,CMf 
m^ttre of m and steam passes 
# the turhine or enifine.— W. H. 0. 

of . C. B. Tally, London. 

\ »ng. Pat. 16, IW, July 24, 1906. 

*^he produotiott of 

yartsi^^ water-gas, only the low4r part of the generator 
‘®^JP«®4 air, whilst the upper part is heated to a 
Min|)erature by the comhustion in a space Or chamber, 
eottjotinding'thls upper portion of the generator, of some 
ofthe M^es produced below. InOidentally, tar or other 
heavy hydrocarbon is supplied to the upper part during 
external heating, the solid products of decomposition 
heihg d®l*®sited in the heated fuel, and the gaseous or 
va'j^rOUs products being led downwards through the 
wel, ^d mixed with the gases simultaneously flowing 
from the lower portion to the combustion space, and thence 
to the oarburetting and fixing chambers. In the second 
etage of the process, steam and tar or other hydrocarbon 
« introduced into the lower incandescent part of the 
imuerator, and the »ui)ply of tar to the upper part eon- 
^nued. The gaseous and vaporous products resulting 
from the decomposition of steam and tar are led upwards 
through the upper heated portion, where the solid products 
ate arrested, whilst the gases from both portions are mixed, 
and conveyed direct to the oarburetting and superheating 
chambers.'>~K. L* ® 

(hf ; Apparatus for ffcneraf^ng , and usable also for 

bcdtdnjf purposes, R, Reid, South Yarra, Australia. 
Ehg. rtt. 18,023, Sept. 19, 1006. 

SimTr. Pat 357,647 of 1905 ; this J., 1906, 110,-~T. P. B. 

&as' generators or other apparatus producing comhustiUe 

• Marconnet, Paris. Ene. 

Int. Conv., Nov. 

j, 28^ 1904. 

the form of impalpable powder is mixed with air 
^ mixture is projected upwardly into a combustion 
5lmmbe^ontaining lump coal in a highly incandescent 
iHhB- The proportions of coal-dust and air are so 
»4m^d that producer gas results from their comhustion, 
ww| but little of the lump fuel is consumed. The lump 
faW inay be dispensed wjth, in which ease the mixture 
is blown into a refractory chamber 
if'h^h IS, at the start, raised to inoandesoenoe by bumina 
W hi It with excess of air.—- H. B, ® 

^^ptoiueei^ furnaces ; Impts, in - — . E. H. Hudson, 
Yorks., and F. C. Sugden, Leeds. Ena. 
Fat. 6985, March 23, 1906. * 

Tm g^i^oduoer furnace in an ordinary retort setting, 
with conduits made of tiles or bricks, whereby 
the furnace, 

. ^ V« usually been uhe esse. 

* the side waHa and through 


i** '*>» SiBI 

the ge« kWe.i^he fhel -kfad ^ -wtott i. ’ 

partly to carbon dioxide, 'tfo 
patentee provkies a simd eeid w 

the oasiBg near the upper part ,ef .. 

prevents air from passmg -upwao^ irdnhi4'|^' < 

Cathvie and method of 
Hartenstein, Constantine, WSeh-i 
l0,159,Mayl,d906. ^ 

Sm V.B. 819,8X0 of 1906 ; tWorfl, , 

Gaseous ^ nUatures ; Apparatus faf . ' 

stUuent elements of E. ^Maakaf. ’TSmi" tli F 

Eng. Pat 7421, March 27, 1006, ^ 

April 29, 1905. ' ^ 

A PETtM mounted on a shaft has iUi 
a number of spiral compartments by tolSSSol 

partitions. When the drum is rotet^j /tha 






partitions. When the drum is rotet^j /tha ' 
gases is drawn in at the centre, ami pariiakeSfdf 
of the drum. When it reaches tne 
compartment at the periphery of the druhOi, wCSSSm- 
that owing to the centrifugal force, it is eepariMilM^iH 
layers of different densities. T^ese layst® 
conveyed by separate openings ipto separata qon^^ 
ments in the oasmg in which the drum ' 

Thorium; Process of obtaining 
making incandescent lamp moments. The JmGIi 
T hoinMwi.Hourton Co., X,td. jPof. 44.97S, lUW. 

A.A., page oOo. f 

Arc lamp [Flaming] electrodes, and moMne 

the same. The British Thomson-Hohstoh 
London. From General Electric pp. 

N.Y.» U.S.A. Eng. Pat. 18,484, 

A MBTiLLtc tube or casing is filled with ^ 

material in stages, and the powder Is <iU]|ttMi||ed^ i^ 
stage ; or the tul» may be filled with Shorty supiidite 
lei^tliB of moulded pencils. If the slshtno^ igtSSfSd!%-' 
of such composition that the ingredWitls^^ff^^KUe 
uniformly, the composition may be mdiiatsd iSSTSi 
end of the electrode to the others tO 
inequality of volatilisation.' A «m4U ' 'tHhpWE jS ’ 
fusible substance may be inroyided ' 
electrode (ag., a piece of paper satnthffiiSl® 
titanate or carbonate may be fixed tq it) ; 
defects which appeii if a minute .pii 
the aroing end of the electrode when 

Filaments for incandescent eleetmc^'Jama^ ‘ 

Bag. Pat.,M37, Jan. 81, 1606. . 

MxTanuc or non-metatlic filaments 

container, in Which as high a '•^Irruiiiri' ' li ' ' 

maintained, and then a pure anet^^ : wc 

of pure metals, preidohsly introdii^ hkiolt^ 

Is heated so m to-beecupe vapnrisad' 
siaiiieiite, 

iieed%;hmand«e^ 

•faaisri 







. ^ ;Oi ilil»g»toKL m! 1ilki» 

plA^tio tAMMM formarly diMo^lbed, and the th7«adi 
obtained ara oonverted batd tbb or^iatline state by heating 
thatn $, white heat in a redueiitg atn^oephera* The 
piMitliOvOtawes eptttaiphig co)|«iid4 oxidee or hydroxides 
may be used tat making eoiidvptire connections between 
filaments and supply conductors, by applying them 
[a<ieoirding to iBng.I^t 15,462 of 1005; this J., 1906, 307) 
In a dilute state to the joints, and afterwards heating to 
s white heat in a reducing atmosphere. — H. B. 


UsiTEJO States Patents. 


[fuel] ait^Mggluiinani» ; Process of making 
— . B, A. XiO Maitre, Brussels. U.S. Pat. 826,048, 
July 24, 1006. 

9«EfV. Pat. 366,961 of 1906 ; this J., 1906, lO.—T. F. B. 


Furnace ; Moanting or oxidising . C. £. Dewey, 

Assignor to The American Zinc and Chemical Co., 
lltnver, Colo. U.S. Pat. 828,095, Aug. 7, 1906. 

r«E body of the furnace is provided with chambers 
arranged above each other, a vertical rotating shaft 
tjeing located centrally in the furnace. Rabble arms, 
g>rpvided with ploughs or stirrers, are connected with 
il|te shaft, which is geared to a journaled shaft below the 
immaoe. . A track projecting upwards, and consisting of 
;Wp sepiviwted members, is arranged outside the furnace. 
hli OUtiei conduit communicates with the lower chamber 
if thp furnace, and extends downwards from it, the lower 
igtiemity of this conduit being closed by a shoot pivoted 
ind tmbted t this shoot has a depending portion pro- 
[be ting into the space between the two members of the 
xaek. A bucket carrier slides on the track members, 
md carries a bucket pivoted so as to tend to tip it inwards, 
uid prevented by a guide from tipping until it has passed 
I. certain elevated point. The bucket carrier is alter- 
lately raised and lowered by suitable conneotiem with 
ihft operatlng.ahaft. The depending part of the shoot 
ies in the path of the bucket, tl\o shoot being carried 
Sown Wards by the descending bucket ao as to allow the 
sdnduit to discharge into the bucket. — A. G. L. 


$ds ; M^%od of manufacturing . J. E. Allen, 

UoluM^la, Ohio, ’Assiii^or to A. C. Ellis, Pittsburg, 
Pa, Pat. 826,511, July 17, 1906. 
mil,, oomprassed and heated, is driven through successive 
jKJi^ans ol heated petroleum oil, and the residual oil, 
irom Wkioh the light hydrocarbons have been extracted, 
s heatnd in presence cd a porous, non-oleaginous, car- 
bninAeeons substohoe, until vaporised, tbe resulting 
nigonx being mixed with the first product. The gas is 
inwrwmdsatibiected to the action of heated, porous, non- 
dba|iiA<6ls* oarbmiaoeous matter, by passing it through 
%i mass of .iueh substance. —C. S. 

fgn# ; , Apparafiis for the manufacture of . 

Bimnger, Brooklyn, N.Y., Assignor to Columbia 
BMimwdiig Works, and A. P. Bachman, New York. 
0iS; pat. 827^075. July 31. 1900. 

A ywatf9l6A£< cylindrical retort is set in a iiue, «nd has its 
ddbs hbaiad i>y Xrom an external furnace. The 

I a removable cover at the top and a branched 
) the' bottom ; one branch of the latter is 
ahd iii^nihrmally closed by a plug, and the other 
noally Upward to the purifying and storage 
^^The earbonaceous material to be distilled 
a^^^ eartddgb *’ or oyixndrioal vessel, open 
> top, whi<}h it towem into im retort by a derriek, 
tmiiitanas vertioaUy on the bottom in wtoh a maimer 
ah aniAdiw «p4c4» df ^nhal dimenehma kU round, is 
^htotweonlt and the walls of theretort^ The ** oariridge ” 
a nanseouently heated . 91 # ladtation, , through the 



iraitts ^ 

; . . 1 ^' "tjJS. 

ohl. , 

anp^ ^liquid or ntm 
’■ ■ passage tl 



0dh«»> 

',tb' 


passage tX^Ughk 0^ in'A'Idtkaoe. 

pm pipe which su^W steahi to 
loioini the liquid into the aa^ has a 
.to yg devion, or ralv^, on the dhJiywyitdw 
In thlt way the admission of Steam to ike pUiii^'iri^iflsdnd 
by the delivery of oil, and a constant and Wegmar^iebd 
is obtained.— W. H. C. ^ 


Ohs ; Process of producing — . H. GetfdieS, BerUn, 
Germany, Assignor to American Suction Gas Ptodiioer 
Co., Lansing, Mich. U.S. Pat. 827,862. Aug. 7, i$06. 

The claim is for the production of a gaseous fuel praotiokl^ 
free from tarry matters. The raw fuel is distlUed iu 
the up|)er part of the charging tube or bell of the produbet, 
and tne distilled gases produced are drawn oH and burnt 
with excess of air to ensure complete conibuStimi. 
The products of combustion, along with any excess 
of air, are then passed back to the lower part of tho 
producer, where they pass through a layer of inoandesJoont 
fuel from which all volatile mattbr has been previously 
driven off. Tho resulting gas is drawn off s^arately, 
and is said to be free from tarry matters. — W, H. C. 

Oas-jmrifying apparatus. S. F. Meager, Assizor to 
American Suction Gas Producer Co., Lansing, Mich* 

‘ U.S. Pat. 826,691, July 24, 1906. 

The purifier is formed of two concentric cylinders, the 
gas entering through an inlet at the bottom of the inner 
cylinder, and leaving by an outlet at the bottom of the 
outer cylinder. The gas passes upwards through the 
inner cylinder, which is packed with coke, and is washed 
by liquid from a spraying nozzle at tfie top. It then 
passeft down through the annular s^iace between tho two 
cylinders, and is further purified by passing through 
purifying material, supported on grids.— W.fl. C. 

Qas ; Appimtus for purifying . T. Redman, Bolton, 

Bradford. U.8. Pat. 826,747, July 24, 1906, 

See Eng. Pat. 12,659 of 1904 ; this J., 1906, OIL— T. F. B. 


Gas catorimeier. H. L. Doherty, Madison, Wis., Assigmor 
to Combustion Utilities Co., New York. U.S. Pat. 
828,300, Aug. 14, 1906. 

See Eng. Pat. 8806 of 1906 ; this J., 1906, 633.— T. P. B. 


Carbide ; Manufacture of . H. L. Hartenstein, 

Constantine, Mich., Assignor to Eleotro-Ohemical and 
Development Co., Pierre. S.D. U.S. Pat. Reissue, 
12,519; Original Pat. 819,222, May 1. 1906 (this J., 
1906, 544). Aug. 7, 1906. 

PowpERBP limestone is calcined, and to the still fijne, 
carbonaceous material is added, and the mixture^ sub- 
jected to fusion, with exclusion of oxygen. Or, to the heated 
mixture of lime and carbonaceous material, a' super- 
heating flux, such as a mixture of calcium carbide, man- 
ganese dioxide, bituminous coal, aluminium and potassium 
chlorate, is added, and the whole subjected to fusion. 

_-^E. S. 

Reducing compounds and producing carbides. E. F. Pvice» 
Assignor to Union Carbide Co. U.S. Pats. 826,742— 
826,746, July 24, 1906. XI*4., page 863. 


Feenoh Patents. 


Gas for Uluminaling^ heating^ and power purptmi ; 
and apparatus for like madufaetute bf Ili^ B. 

Elworthy. Fr. Pat. 361,460, May ^ 1006* 

lipa.;^. p»». 5U3 at i#ofl4; 


Oaf : , Praiuelioa of eomtVtUili - 
liWaitmbv Jbttk,iQM OaMu.b.B. 
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<ih>0 ;jProee9tanda^ratugf»rwaHhi^ , tnUfmdari^ Gibiiam V 

/fif' 0ompi6tpiy mmift4Umff «ulphurelt*d Aw«fppen /rom *.. ..„,. , . ‘ ., ^ v;^ v 

. l^ikiiH^aas^ B. Ott. Br, Pat. 363,539, Feb. 22, 1906. ihUdlatton of motst mcUemla oiioh «« v^ooA 
t&der jiit. Conv., Marcb 17, 1905. Proe^as for the - — A, Jaboj,^ G^, P«,t. ieS,m, 


TPi^ -jgMi ^ treated with sucoeA^ve small portiona of' the 
waging liquid, and each portion of liquid is immediately 
Yeihoyed from contact with the gas before the addition of 
B^Mh portion ot washing liquid. This is done to prevent 
return of any of the previously absorbed impurities 
to tite ^8. The gas, in each stage of the treatment, is 
drawn wough an injector by the washing liquid, which is 
dnUverod under pressure, so that a very intimate contact 
Df&twee4 the gas and liquid is obtained. — W. H. C. 

Inenndeecenee [deelric] lamps ; FUametUs for . A. 

Just and F. Hanaman. Second Addition, dated Feb. 
6, 1906, to Fr. Pat. 347,661. JCov. 4, 1904. (Thia 
1905, 431, 1220.) 

Tkb impregnated hlamente are first treated with an acid 
to convert the salts of molybdenum or tungsten into 
molybdio or tungstic acid. The acids are then converted 
Into their respective metals by the subsequent treatment 
descriW.— W. H. C. 


m^DUTRUOTlVE DISTILLATION, 
TAE PRODUCIN, PBTROLEUM, 

AND MINERAL WAXES. 

(Continued from page 806.) 

Petroleum Spirit [“ Benzine ”] ; ExpLosiona of — — , 
CMid <Ae Jfarf»n«-//u€nejte process, Effenberger. J. 
Gm^K. 1006, 40, 689. 

Tvb Martini’Hueneko process consists in ^placing 
tbe^ air in benzine storage vessels, which are always kept 
■underground, by carbon dioxide or other indifferent gas 
-or gaseous mixtures. A special system of service pipes 
is also arranged which allows no escape of benzine, in case 
of a leakage. There are also automatically closing valves 
provided* The system works so successfully that, in 
one case, the storage “ without a protecting zone ” of 
17,500 litres of benzine in the Westphalian mining distoict, 
lUi another of 16,000 litres in the heart of the city of Berlin, 
li^aB permitted by the authorities. — R. L. 

Eitoush Patibt. 

Mwuiaifying mineral oifs, and the manufacture of mineral 

^ aoapa; Proeeaa for . J. 0. Fell. Eng. Pat. 

14,294, July 11, 1906. XII., page 866. 

United Statbs Patents. ' 

Tat i Treatment of for the manufacture of pitch and 

reeovery of light oils, W. Opperiheimer, Ewell. U.S. 
Pat 627,113, July 31, 1906. 

4B«b JV, Pat. 334,472 pi 1903 ; this J., 1904, 56.— T. F. B. 

^OMmhoUraodfifd fima ; Process for diatiUing off the — . 
!6. % Kiirby, ItosslBiid, Oa^a^. U.S. Pat 325,9^9, 
July 17, im , 

rotnTtf attd t5 4 taihpin^atnio spitia^ln dliSItling 


June 1, 1904. 

The moist goods, before j 
through a drying chamber, whe^iA thdy are 
ourront of air. The moist effluent air nom iSiSh 
chamber is dried by passing it thtongli 
then warmed by leading it through a jacket 
the still, and again passed OwAttihUie olbinSMf* 

The air used for cooling in the air-ooad4Asa|( alw j^ed 
through the drying chamber, and is then UMUj, 
with fresh air, for cooling the distUlation nrcduqtaii^lA 
still in separate coolers, the ofBuent aif wJ»8A 
passed through the drying chamber. DryAir k 
eally withdrawn from the plant, and <iMd w 
fuel in the furnace by which the still k hdatad^ Th» 
uncondensable distillation -produota, aftef being lEtiiedlPl! 
cooling the distillation residue, may 1 m 


IT.— OOLODBINO MAnUtt ««» 
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Arylaminea ; Conversion of aromatic ketohee iwlg k, • M, 

Pnid'hoinme. Rev. G6n. dee Mat. C^., 1906, 
225-226. 

The author has previously shown (thk 64) 

that reduction pr^ucts (anthronok) q| 
quinones, when treated at the ord^aty tempevatnve 
aqueous solutions of ammonia, are trattsfcrtriaq^ ittiilib 
compounds. He now finds that hydii^ByantMqttkckM 
are directly transformed into the eorrespOlOidifiig booses 
by the action, at about 200‘'C., of aiBnumtUsb lakS of 
organic acids, in the presence of ^yoe^^ TM^ ikiilkiil 
(0*3 grm.), when fused with ammonium 
tartrate, citrate, do. (1 grm.) or lEikmofdiMA M 
(1-5 grm.), and glycerol (4 grms.)^ yields * oiAAMlUid, 
** alizorinimine,” which dyes a w^k 
blue shade. With ammonium ♦hf'irjNiiiaiflW' 
alizarin (1 grm.), . in the absepoe of glyiik^ 

W C., a dompound which dM tho saik 
in a greyish purple colour. The sulphur df 1* 
acid, it wQuid appesr, enters into rsaoti^ I 
or a similw compound is formed when j 
sodium sulphide is added to the melt ^ 
glycerol, and the ammonium salt of j 

with ammonmm oBrbonate!%ai readily;A^th.:i 
thiocyanate emd the ammonium saik 0^ j ‘ 
forming Auramine. < 

Alizarin Yellows A and C (B-AtSdr^jW! 
ammohium salts of organic aoid% ^ 
dve the customary mordants in eha^kv 
olive, differing from these given fay the qni 
The new oompouade dissohre in alto 
«een ooloun udiUst the nUiah seluskmaiA^ 
dynetuffs ««e yellow iff yellowish.ownfk 
The oeAvendott of hy^ogysmtUtfi ' 






*«t« of ovg^oio «oidii» in of glyo^ol K. B. 

o^'»oa«o lnyfi<«ii 4 ;« 0 / 

iwjiwiilwn on /o^mfiron 0 / — 4 ^ F. 

Itfotffan and 

A. OUyton. Chom. Sofe. Trana., 1906 * 69 . 1064 ^. 1058 . 
iTfiM 'baoh shown piievioiialy that atnincMtao oompoimds 
^mary aromatic meta-diaminea 
^Oftituenta ia both the para positions with 
«»S!psot to tho amino groups, although the reaction takes 
F *^i.l*** rsadily than when one of these para positions 
(Chem. 80c. Trans.* 1902 , 81 * 8(1; 
97 ^ 936 * 944 ; this J., 1902 , 36 ; 1906 , 795). 
present eommunication deals with the effect 
1 ®|kylation of the amino groups in 

a ai^!^«stibstituted meta-diamine* it having been 

81, 660) that complete 
aiimation prevents the formation of an aio compound. 

was prepared from 
4.6.dlammo.ro-xylene, the latter ]>eing first converted 
nto s*dibenzenesulphonyl-4.6-diamino-w-xvl©ne by means 
5®hotteii-Baumano reaction, and this in turn 
matbyiated, and the methyl derivative hydrolysed bv 
heating with 16 parts of concentrated hydrochloric acid 

On cotton 

ointto unp^gHated with diaxotised Primulino, s-dimethyl- 
4.6t<Uammo.m.xylene produces a reddish-brown ingrain 
a»o omonr. With diaiotised ?>-nitranilme it yields Aont 
10 per cent, of p-ilitroben2ene.5-azodimetbyl.4.6.diammo- 
fi|*aylene and about 25 per cent, of a diazoamino 00 m- 
a(?1Suow!r compound probably being 


^tiiraotion of p>nltrobenzenediazonium chloride 
iM o*‘teomo-os( 4 )-dimethyl- 2 . 4 -diammotoiuene, also a 
aininoazo compound are produced ; 
md It thay. therefore, he accepted that the dimethylation— 
eymmetrioal and unsymmetrieal— of a dipara- 
greatly hinders, but does not 
mttreiy prevent, the ihtroauction of a diazo residue into 
>ne ammatb nucleus of the diamine. A. 8. 

«a«ef 4 [Dyestuff 9 ] ; Prohibition of the use of 
in Auitria-Bungary. [T.R.] XIIL4, 

page 867, 

. ' Ewomsh Patikts. 

of ike iripheni^methane series ; Manufaeture 
C. D. Abel, I^don. From Act-Oes. f. 

AWbilabr*.,!^ Eng. Pat. 26 , 498 , Deo. 7 , 1906 . 


[fe tE ^ ^ action of 

, ndjctufe of dimethyl- or diethylaniline 
m||^j^pline-m-sulphonio acid. The diphenyl- 
is oxidised to the oorreeponding 
1^, WiiSiiMms of lead peroxide and dilute sulphuric 
ilTOh i| then condensed with ethyl- or methyl- 
<^be resulting leuco- 
lor instance, by lead peroxide and 
"♦ok” ..47eiAu0« dye 



_ clear blue to violet shades, fast to 

'Series XiV^slte^MsoiiMreaesl i ' 
A. IT. Johnson^ Imidon. 
a»_S^»ohe Anilm tud SoAa Jlabrik. UidwiM- 


' C|k, York, . 

Swifir; Pkt. 888,871 of l«a Wto'f.. fi. 

aUtkM wk 

H, n. Isler* Mannheim. Ass^br in ’imSin 

und Soda Fa^ik, Dudwigshafen-oa'IthiiiU, GetSSy. 
D,S. Pat. 828.741. Aug. 1 47 1906. ^rmany. 

Sub Eng. Pat. 16,632 of 1906 ; this X, 1006. 

French Parents. 

Dyestuff especially adapted to the manufacture of lakes,;; 
Process for producing a monoazo — — . Act.-G4S f 
Anilinfabr. Fr. Pat. 361,434, May 3, 1906. 

See Eng. Pat. 9326 of 1906 ; this J., 1906. 66.— T. F. B. 

Arylsvlphamidts ; Process of making nUrO’deriwftiges of 

armnatic . Act. -Ges. f. Anilinfabr. First Addition*. 

dated May 6, 1906, to Fr. Pat. 349,660, April 2, 1»04^ 
See Eng. Pat. 9074 of 1906 ; this J., 1900, 66.— T. F. B. 

Dyestups derived from “ naphline ” [napUhalem ] ; Pro* 

d^%on of Mack . Badische Anilin und Soda 

Fabnk. Fr. Pat. 361,447. May 6, 1906. 

See Eng. Pat. 9647 of 1906 ; this J,, 1906. 726.— T. F. B. 

In^go pastes ; Process for preserving fermentable — — . 
Badische Anilin und Soda Fabrik. First Additloli 
dated Jan. 29, 1906, to Fr. Pat. 348*292, Feb. 4. 1904. 
Under Int. Conv., Jan. 2, 1906. 

See Eng. Pat. 1954 of 1906 ; this J., 1000, 470 T. F. B. 

Dyestuff ; Process for making a black . a tanning 

material or a second black dyestuffs and cdher useful 
products from coal or lignite. D. Lerman, B. B. D. 
Schwartz, and P. Pikos. Fr. Pat. 303*244. Feb. I 3 ,. 
1900. 

S*» Eng. Pat. 3107 of 1006 ; this J., 1006, 806.— T. E. B. 

V.— PREFARIMO, BLEACHING, DfEDIG, 
PHINTINQ, AND PINISBING TKXmjES, 
YARNS, AND FlBRm. 

(Confinaed from page 808.) 

Colouring matters {Duesiuffs] ; Prohibition of the use 
-^^^ria-Hungary. [T. »,] 8ao 

.2LI.Ai..a«^ page 867. 


Enoush Patents. 

Vegetable fibre for spinning or other purposes ; Preparatian 
Sf “T- 2; 8>«nmoM, Port Huron, Miolugtti, lf.S.A.. 
Eng. Pat, 2330* Jan. 30, 1900. ^ 

I^EN, hemp, and other bast fibres are separated irbm 
the woc^y portions of the stems from which they are 
oHain^, by a process which consists in subjoetiiig the- 
latter to prolonged artificial refrigeration, S.g,, for a 
o ^ * hundred hours* at a temperattti*e 
of 0 —10 F., and then breaking the woody parted the 
stems and removing the fibres from these. e.u.. by a 
passage through a " eleamng ” machine, while £bf» i^ma 
• frozen ooiidition. For the moper wwdWlig' 
of the hreakiug roaohine, and to obti£n 
as perfect •; uiAte as possible* the stemiH tshuA opUM#^ 
up^ should <ontatu a ooftain uiuouui .of mdlsfeitsiL , 
wwi^may W introduced into thimt fi tMM|ia4t$i^<eiihnr' 
hal^^^ar.jafter 'they ertt-refrigera^ed*rr-E*,',B»!.\ .. ./'v.-i, • 



S»»^. ^Ai ^ 1^» ^., l9da, 4*6,U». B. 

Wbiiw 

11^1^: Bng, Pa,%, |042^ iSiirtTW, 

Coiora mixtiwos W utie in uriating wrtitjo* jMkper, &c.. 

ciyewtufT in ftooiic 

aold or mher suitable solvent, and adding a 3—6 per cent. 
aqiMOiis aohition of the gelatinous matter extracted from 
inah tnosBy and alao phenol or other phenolic compound 
or aonroe of phenol» the latter to enable the mixture to 
be ntade homogeneous. — T. F. B. 

Otv^tiUal effBct* on woven fabries | Flock- priniing] ; 

New ot improved means for producing . Tootnl 

Broadhurat Lee Co., Ltd,, and A. Brookes, Manchester. 
Bng. Fat. 27.048, Dec. 28. 1905. 

Obkamk!NTaZj effects, in imitation of those produced by 
sewing upon tissues narrow velvet or other materialR, 
are obtained by printing in adhesive substances stripe 
or other patterns on tissues, and then dusting njMjn them 
“Ockd or Huff *' such as may bo produced fr'un wool 
' ut Uke materials.” These adheio only to the printed 
parta The non>adhoring docks are blown off, or otherwise 
removed from, the tismieH, leaving th(‘ patterns in relief 
upon the latter. The docks before use may bo dyed in 
black or other colours. — E, B. 

Ab^rhetU materials, textiles, paper, or oth^r lamellar 
materials; Improved method for treating, or impteg- 
t^iua — — unth restns, faitp acids, or the like. H. (>. 
Brandt, Manchester. Eng. Pat. 23,787. Kov. 18, lOOo. 
Under Int. Conv.. Nov. 19, 1904. 

Ths materialff are treated with dissolved ammonium 
compounds of resinous or fatty acids, and then heated 
1 ^ fcmi>crature at w'hich the ammonia is expelled, 

a / resinous or other acid on the material. 

Suitable filling, weighting or finishing substances may 
^ ^ded to the impregnating solution, and they are 
lixed oil the material by the acids liberated during the 
imring process; or powdered metal, glass, «a^, or 
Birmifr aubstapee, may be sprinkled on the impregnated 







Siic Ft. Fat. W472 of 4965 ; 


Soap for vse in finishing woollen goods ; Imjtroved . 

ioAtt HaUfax, Yorks, Eng. Fat 3864, Feb. 16, 
IBOo, 

A ftorraBLi quantity of ordinary white curd soap is heated 
In a ateam-jaoketed pan. When the soap boils, about 
9-074 per cent, of Aniline Violet 8B, dissolved previously 
In wa^r, is added, and thoroughly mi xed with it. It is then 
^ footed and out up as usual. One pound of tins coloured 
h Wp IS mixed with every 5, 6, 7, or more pounds of 
white curd soan, used in milling the fabric. The better 
too quality of the latter, the less tlie quautity of coloured 
soap needed to remove all natural tints and to produce 
a perfMtly white article.— W. P. 8. 

lyrics ; Vacuum apparatus for K. Gessaer, 

Aim, Germany. Eng. Fat. 792b, April 2. 1906. 

Iv ordbr to prevent air from entering the suction chamber 
through tho portions of the suction slot not covered by 
the go^» to be dried, the slot is provided with slides 
adapted to closo it from beneath, and adjustable length- 
wise* of the Mot. The entire width of the slot is also 
cov^^from Above by means of strips of fabric fastened 
Ummumn abanitaWe angaiar intemte, around a rotating 
, iror* the strips of 1^0^- which ha^ freely^ hence 
^ttng snooossityy, arid^bring drawn ^aftet the other 
tejmjwepriy a^w the slot, in the <^rection4n which the 

'■ ' % ' whnidh' it' ■ ’ 'daS^'lw 
^ ^;t«>^fni«ii^tjnii Wi*h rite snerion 

and' h^J 


Art^ficuU silk: Apparatus for the mttnpfafttttS Ol -- 
H. E. A. Vittenet, Aoree Sur Loire, France* ' UiBi 
828,166, Aug. 7. 1906. ’ , : . .TTTv 

Apparatus for forming a filament pi 
oellnlosc is provided with a closed “ fixing ** thW;#avri»g 
ft small orihoe for the passage of the filament , 

attached for supplying and exhausting, a firing . jias. .TibA r 
fixing tube comprises two concentric tuW having 
slots, and flaring radial slots in their tops, ona4iyW'M>lir' 
adapted to turn relatively to the other, sp as tp eloikie^pr 
open the tube by bringing the plots intp pr out ^ 

FuEiCOH pATaNTS.. , 

^If^ing wound spindles, cops, bobbins, d&C. ? MtuMM 

for Gebr. Wansloben. Fr. Fat. »03,OJ9, 

1906. Under Int. Conv., March I, ite. 

Sew Eng. Pat. 3194 of 1906 ; tliis J„ 1906, 

Dyeing fabrics ; Apparatus for . E* A, F. ijtlllwaei, 

Fr. Pat. 363,366, Feb. 17. 1906. 

See U.S. Pats. 813,478 and 813,479 of lOOfif thk lu 
1900, 372.— T. F. B. . v ^ 

Ketone svlphoxylales ; Manufacture of — — , 
vorm. Meister, Lucius, und Brttning. Vt. Fat. 

Feb. 16, IW. Under Int. ^nT.,^pt, , 

See Eng. Pat. 4073 of 1906 ; this J., 1906, 474.— T. • 

VL--COLOUltIlia WOO0, Plf«|L 

LEATHER. . 

{Continued from pag<t f!0A) ' 

Enoush Patent, : 

Dyeing of wood and siviilMr pulp, W* Lqnfilefr |t3taQl|r 
Bridge, near Stock wrt. Eng, FaL llSSpL^feSiSL ^ 

A DTEiTTK solution {e.g., I to 2 Twr cent) of the griatittritlS 
substance extracted from Irish moss •or IMfiiigoue ; Ma^ 
weed, is added to the usual dye- bath. for . panel; , andw^ 
pulp. The following quantities serve fmr -IImB 

ot wood nulp t— 6 Ih. of the basic dyeetufl ia jiklmliwV 
tion ; 4 lb. of reein soap, . 

solved in 10 galls, of water; 4 lb. of alui^jif|So|ve4i''^#^ 
galla of water, and a solution of 1 
matter in 10 galla. of water. It |a stated ' 

of the gelatinous substance causes thh : 

com.pietely oxhauated, and also 
alum from it, leaving an innocuous 

vn^AciM. sLKAm, AMn’v' riiSWB 
Aim S(Hf.||XTAUi0 

{OofUimed from page nth) 

Ckamhsr gmsss; Di^erHon of mtrmts 
Mempel and O. HeymaUn- Z. El«kA«oe|a!^M^M 
fi00-A*’8O4. ' 

^ :4ie dbhrbe oin' laboratory study'Of tfid 
it ,wae :;i(ntnd that if st4^ oxygen, Mphwr; 


are rimnltiWMttM 
iteew 

w nsgyo), tkogili 

■ . . k; 






^ t)M» |im<wiM34^ m ^ niinma 

'OKiq« in. oli»m^ gnuiM. BMei^y dMoribed* ikSf nte*|iod 
^ omi0t« m cooling gM^ the temperature of Uq^d 
,!P* <M)m|Wijpeiiii0tt to alriout 10 atmoepbereR. 

Th# then jteperai^ into two fractions, one of which 
f'ho ccHjdeiieable^idtroiii oxide. This is suiwe* 
qnuptiiy estimated by canaing its dissociation by explosion 
with oxy-hydrogen ga*, and noting the increase in volume. 

Anmysis d( exit gases from several works showed the 
jpresence of from 0'06S to 0*25 per cent, of nitrous oxide, 
W»d a oalcnlation is given showing that 0*1 per cent, of 
tfHsrons oxide corresponds to an expenditure of 1*11 kilo, 
cnnitrio adAd per UK> kilos, of sulphuric acid, and thus it is 
pvoWhle that the greater part of the loss of nitre may be 
'^noribed to the formation of nitrous oxide. — R. S. H. 

iMpdrogtn peroxide, aiui potaesium pc.rsulphale "* Study 


tk4 i 


I nofha w 
kgf»a^. 


Esfcrtiha ' 


o/ .it/*€ reaeiirm Itetw 


J, A. N. Friend. Chem. 


ooc. Trans.^ 1006, 80 , 1002 — 1101. 

By detcHTminations of the relative amounts of hydrogen 
l^roxide and potassium persulphate decomposed in a given 
time, wd by ueterminations of the rate of decomposition, 
it was xbundthat the reaction Isjtween these two subs tances: 
HgO^i + -a - 2KHSO4 + Oj, is uni molecular, owing 

to the formation of a highly unstable interme<Uate addition 
compound. The intermediate compound may be isolated 
in an impure form by evaporating a mixture of h>drogen 
^roxide and potassium persulphate over sulphuric acid. 
The presence of sulphurif* acid has a retarding effect on 
the reaction between the two substances, as also have the 
sulphates of sodmin, potassium aud manganese ; the last- 
named, however, slightly accelerates the reaction towards 
the end. The reaction is accelerated by colloidal platinum, 
the hydrogen j)eroxide undergoing rajnd additional 
<dMOin position. — A. S. 

Jiwvus haUdew .* Compounds of 

etfkimouia with . F. Meyer. 

Compt, rend., 1900, 143, 280— 

282. 

Liqvnji ammonia reacts with 

aureus phloride, bromide, and . . — ^ — L 

iodide, forming colourless com- v ^*' ^ ^ -4 

pounds. The limine compound iyr 

is vmy unstable, but the others — 

are qmte stable at - 28'' C., 

having roqpaotively the formula, « , a L ^ " 

AttCi,^^ Md AuI.BNH,. At -A - 

the ordiAary temperature they ^ 

lose ammonia, and leave the 

compounds, AuOhSNH* and AuI.NHj respectively. The 
iodine ^compound can also be formed by passing ammonia 
•brons iodide at the ordinary temperature, ^urdus 
MWde lamilarly yields AuBt,*!^!-!,. All these cora- 
phttlda are decom^Kisod by water, with formation of 
ammonium ludide and metallic gold.— J, T. 1). 


l^Urit acid ; Apparatus far the 0id(Uion of the nitrogen 
. the air for tfit pnrmm fd ^i^iniM Of M. O* 
Briinler, 1-eipxig.GohlK OomSany. jfipig. I*at/ 3852, 
March 10, 1906. 

Tub furnace is placed, mouth downwards, within a 
closed, pressure-resisting Vessel, partly flUed with water, 
and supplies of compressed oxygen, and oi comhuBtiole 
gas or oil. coal-dust or the like, are admitted through 
inlets opposite to one another. The nitrogen is either 
mixed with the oxygen or is introduced through a sepeijraie 
pipe. The issuing jets of burning gas are said to gyrate 
within the furnace, whereby a rapid combustion i|t gwro- 
duced, and a temperature approaching 3000“ C. is attained 
The flame, issuing from the narrowed mouth of the furhaoa, 
is shown as burning under water in a pointed form. 
Means are provided for withdrawing the nitric acid solu- 
tion thus formed, aud for conveying away the gaseous 
pro<lucta insoluble in water. Compare Eng. Pat. 5901, 
of 1900 ; this J., 1906, 811. Reference has been directed 
to Eng. Pats. 9866 of 1898 ; 10,600 of 1901 (this J., 1902, 
970) ; and 25,748 of 1903.— E. S. 

Carbonic acid ; Processes for solidifying , and appoi^ 

rains therefor. E. G. Elworthy, Administratrix of late 
H. S. Elworthy, St. Albans. Eng. Pat. 2460, Jan. 31, 
1906. Under Int. Conv., Jan. 31, 1906. 

Skb Fr. Pat. 365,503 of 1906 ; this J., 1906. 1231.— T. F. B. 


therefor. J. Hargreaves, Farn worth-in- Widnes. 
Pat. 16,036, Aug. 6, 1906. 


Ths pan, a, has a sloping bottom, d, and is heated bytha 
steam pini4», 6, above which is a false- bottom .or " table, 
c. The U<^uid to be evaporated is supplied, preferably 
under considerable pressure, through the perforated pipe^ 
kt and circulates in the direction indicatecf by the arrows, 
under the “ table,” c, md over the upturned end, /. Hero 
it begins to cool, and dfeposits crystals on the upper surface 


Moron snlj^idet Preparation of from ferrohoron. become laraer in size the further they m 

J. ^mann. Z. angew. Cheni., 1906, 18 , 1^2—1363 deposit^ from /. The liquid flows over the partitiona» 


oontalning 20 per cent, of boron, is heated 
.j tube to above 400“ C. in a stream of dry hydrogen 

ay^jgjjn de. The boron sulphide formed, along with some 
COndeqsos chiefly in the liinder portions of the 
any eseaping vapours are canght in an ice- 
V ^tedteq V/lJI-tube. The substance remaining after the 
contains some boron, besides iron and 
, 'fid^tir. ^ Boron sulphide is not sensibly dissolved by 
^earnoo bisulphide, and the product can therefore bo purified 
#pin aulphur by means ot this reagent. The method is 
Ihtieb fess eoatly than that of Wrthler and Beville, in which 
amo^iiou| boron ja used.— J. T, B. 

ij^^.aci4;,‘*'fechnient pr(Hh$ction of from nitrous 

J. KljMWly. 3^., pqge 852. 


h and >, which servo to prevent the crystals from getting 
beneath the table, c, and blocking the coils. The crystals 
are allowed to accumulate until they have attained suf- 
ficient size to be ready for removal. A modification is 
claimed, in which the pan is built over a flue, and heated 
by direct fire.— W. H. C. 

Sodium monosUicate ; Manufacture of crystdUUed — 1 — . 
W. N. Bacon, London. Eng. Pat. 24,226, Not. 23, 
1906. 

SoniUM carbonate and silica are heated together in such 
proportion as to form a silicate having the ocunposition^ 
HaJSiOs, the solution of which, in water, concejqtrated 
until a tempwature of about F. is teached, copied, 
and then^tirred, yields the crystallised monosilioate. 


aHioate to constitute the moiteiilicsitef lind to 

t 'tiyetelhsattan.-^E. ^ ■ 


H' 
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Sepi. IS , Cl. Vlt.-ACI][?S, ALKALIS, & SALTS, & NON^MBTALUC ELEMENTS. 



Hydro/itdphites [Uyposylphites ] ; Manufneture and pro- 
duction of stable dry . J. Y- Johnson, London. 

From the Badischo Anilin nnd Soda Fahrik, Ludwig*- 
hafon-on-Rhine, Gemtany. Eng. Pat. 26,380, Bee. 18, 
1905. 

Ftibshly precipitated and dry calcium hyposulphite is 
mixed witn quicklime, and is then washed with a liquid 
miscible with wafer, such as alcohol : or tho washing may 
precede tho addition of the lime. Or, tlie calcium nypo- 
sulphite may be stirred with ^ mixture of alcohol and 
lime. The quicklime may ho replaced in the process by 
other alkaline earths, or by a dry alkali hydroxide, the 
proportion of which may )je varied, but should not be 
less than 10 per cent. The product, however obtained, 
should be dried, in vacuo, preferably at an “ elevated 
temperature.” (Reference is made to Eng. Pat. 18,862 
of 1900 ; this .L, 1901, 988).— E. S. 

Bleaching medium; Apparatus for producing a gaseous 

. F. H. Loring. Eng. Pat. 22,101, 1905. XU., 

page 853. 


diaphragm pell with a carbon or graphite anode, at a 
temperature below 40*^ C. (to avoid disintegration of the 
anode), and the resulting solution, now containing a 
JiypOt^hlorite, is heated out of contact with the electrodes, 
to produce a chlorate. A general claim is also made foi* 
obtaining a chlorate by treating a hypochlorite fiolutlon 
with a chromic acid compound, applicable in the caeo 
doBcribcd. — E. S. 

Fkbnoh Patkuts. 

Carbonic acid ; Chemical product for use in ohi<aining r, 

J. A. Ageron and B. J. M. Remy. Fr. Pat. 361,416, 
April 22, 199.5. 

A coMPorNi) of mflgnesiiiin sulphate with sodium sulphate 
or bisulphftte is heated with addition of as much con- 
centrated sul])huri(! ncid or sulphuric anhydride as it 
will absorb, consistently with leaving on cooling a solid 
]»rodiict. utilisahle, in jihiec of sulphuric or other liquid 
acid, in liberating carbon dioxide from carbonates. — E. S, 


United States Patents. 

Hydrochloric acid and calcium carbide. ; Process of making 

. W. H. Seamon, El I’aso, Tex. U.S. Pat. 

820,614, July 24, 1900. 

A OA.SROFS hydrocarbon, particularly acetylene, is pa.ssed 
through fused calcium chloride, which is thus converted 
into calcium carbide. The hydrochloric acid set free in the 
process is collected. — E. 8. 

Sulphur (rioxidc ; Process of making . TT. S. Black- 

more, Mount Vernon, N.Y. U.S. Put. 828,268, Aug. 7, 
1906. 

A .sunsTANCE capable of forming sulphur tnoxide on 
oxidation, such ns sulphur dioxide, is oxidised by the 
action of an oxide of nitrogen, such ns nitr<»gen teiroxido, 
in tho presence of a substance, such as cnrhoti dioxide, 
capable of being dissociated by (he action of and by the 
absorption of heat, the proportion of tlic ingredients 
being so adjusted as to pre'^ent the generation of a teiii- 
peratnro capable of dissociating llio sulphur trioxide 
formed. In general terms, the proiicss m its entirety, 
according to one of the claims, “ consists in controlling the 
evolution of sensible heat while oxidising a siibstHUce 
which, upon oxidation, will form suljihur trioxide, by the 
action of an oxide of nitrogen, by removing the heal 
evolved from Hit' sphere of formation of the sulphur 
trioxide by associiiiing therewith Huhstaiices ca}iahle of 
chemically absorbing heat during reaction, separating 
the compound containing the ehtmiically-absorbcu energy 
from the sulphur tnoxide, tliseharging the energy (here- 
from thereafter by chemical action, and protlucing a 
substance cn.])ahle of being rc-used as a chemical refrigerant 
in the further continuance of the proeesa.” 8eo also 
U.S. Pat. 778,099 of 1904 ; this J., 1905, JKK— E. S. 

Alkali-metal oxides : Process of making . G. W, 

Moiscr, Assignor to Badistdie Anilin iintl Sotla Fabnk. 
Ludwigshafen on Khini!, Germany. U.S. Pat. 828.759, 
Aug. 14, 1906. 

See Fr. Pat. 321,410 of 1902 ; this J., 1903, 212.— T. F. B. 

Hydrosulphitt [Uyposulphdi] solutions; Method of 

making P. S. Clarkson, Beverly, N.J., Assignor 

to H. A. Metz, BiooUvu, N.J. U.S. Pat. 827,420, 
July 31. 1906. 

SULPH UROL’S acid is acted upon by a reducing agent, such 
as zinc, in presence of “ an alkali -metal salt of a tri basic 
acid having an acid reaction to litmus.” The use of 
“ trisodium phosphate ” is also claimed to produce a 
hypo.sulphito solution. — E. S. 

Salts of oxy-acids of chlorine [chlorates, e.g.] ; [Blectriculj, 

Process of producing . A. E. Gibbs, Assignor to 

The National Elcclrolytio Co., Niagara Falls, N.YL 
U.S. Pat. 827,721, Aug. 7, 1900. 

A SOLUTION containing a chloride is electrolysed in a 


Nitric and sulphuric acids ; Process for obtaining con- 

centrnted , from nit ro- sulphuric acid or nitrous 

sulphuric acid fiw part electrical]. Ber Norsko Akt. f. 
Elektrokemisk Ind., and M. B. F. Ilalvorsen. Fr. Pat. 
363,157, Feb. 1.3, 1900. 

NiTROHUi.PHiiitiD or nitrous siil]>huric acid is dissolvitd 
in an excess of concentrated sulphuric acid, a little water 
is added, and nn OMdiser, such as manganese dioxide, lead 
dioxide, chromic acid or a chromate, in suitable proportion. 
The nitric acid thus formed is distilled oil in iron retorts, 
and the residue is diluted and electrolysed to recover 
the oxidiser, thus represented : — 

(>2(804)3 + OH2O ^ 2CYO3 4 3H2SO4 + SHg. 

The hydrogen formed, is collected ; or it may be utilised 
in clectiolytic apjiarutus in obtaining electrolytic copper 
from copper salts. Ozone or hydrogen peroxide may 
be used as the uxidiser, but cannot be regenerated. 

— E. 8. 

Acids [Sulphuric acid] ; St/stem of tubes for the concentra- 
tion of . G. Krcll. Fr. Pat. 363,604, Fob. 24, 1900. 

TiruKS intciidt'd to be. used in the concentration of acids, 
and in particular of sulphuric acid, are formtsd of an 
iinattai’kable materia), such as wi‘11 -tempered white cast 
iron, in comparatively short pieces. Such pieces are 
superposed, <'ud ‘ to end, and ordinary molten cast iron 
i.H run upon them so as to form an exterior coating, making 
tight joints at the places of junction of the pieces. — E. S. 

Nitric acid ; Apparatus for oxidising atmospheric nitrogm 

for (he production of . O. H. U. Briinler and 

G. H. Kettler. Fr. Pat. 363,617, Feb. 24* 1906. 

See Eng. Pat. 5852 of 1906 ; preceding these. — T. F. B. 

Nitric arid or nitrates ; Process for utilising atmospheric 

nitrogen by oxidation, for the. production of . O. H. U. 

Briinler and G. H. Kettler. Fr. Pat. 363,618, Feb. 24, 
1906. 

See Eng. Pat. 6901 of 1906 ; this J., 1906, 811.— T. F. B, 

Nitrites ; Production of . Badische Anilin und 

Soda Fahrik. Fr. Pat. 363,643, Feb. 26, 1906. Under 
Int. Conv., Jan. 26, 1906. 

The gases, formed by jiassing electric discharges tWough 
air, arc heated to about 30(L C. before bringing them into 
contact with alkali or alkaline-earthy carbonateii or 
hydroxides, to form nitrites, as at that temperature oxidA'* 
tion beyond the state of nitrogen trioxide (N^O®) does nolt 
take place. Gases containing nitrogen peroxide oven, dan 
be utilised in obtaining nitritps by heating them to a 
sufficiently high temiierature before preftentuigl them for 
absorption, as they thus suffer partial decomposition. 

V •— E. S, 

o 
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Vni.-~GLASS. POTTERY. AND ENAMELS. 

{CorUinutd from page 812.) 

Olasa of low resistivity. C. E. S. Phillips. Brit. Ahsoc. 
(Sect. A), York, Aug. 7, 1908; through Kleelncian, 
1900, 57. 707. 

The glass is made by fusing togolhur 32 jiarts of sodium 
Hilioato and 8 parts of cahunod borax ; an addition of 
1*25 parts of Powell's (lint glass ensuri's greater stability, 
and improves the surface without greatly afTeeting the 
oondiictivity. I’he density of the glass is 2*490 ; the 
resistivity of 1 c c. at 2(P ('. is of the ordi^r of 10® ohms, 
about one five-hundredth of that of ordinary glass, and 
changes markedly with the teniperuliire. The glass is 
Boinewhat harder than ordinary soda glass ; it shows no 
tluoniseenco under cathode radiation, is very transparent 
to X-rays, and opat|uo to ultra-violet light. When 
powdered and fused on to clean copper, it adheres well 
without Clacking. It may be cast into plates, but is 
otherwise not very workable on account of its low fusiiig- 
point. — A. G. L. 

United States Patent. 

Glass ; Device for mixing ingredients for making , 

and for feeding them to furnaces. H. M. Brookfield, 
New York. U.S. Pat. 826,139, July 17, 1906. 

Tme mgredient.s are placed in separate hoppers, each of 
which IS fitted with a tapering scrcAv-convi'yor for iinjielling 
the contents toward the discharge oriliee. Gearing is 
providoil for working these screws at ])re(letermined 
Speeds, so as to iliscliarge given proportions of the 
ingredients on to a conveyor. 'I'his conveyor carries 
them to a lifting device, which delivers them into a 
receiving hopper, fitted in the same way as the otlieis, 
and discharging into the furnace. All the operations 
are performed automatically,— C. S. 

IX.— BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued fiom page. 812.) 

English Patent. 

Cement kilns ; Jmjds. in . T. M. Morgan, Longue 

Pointc, Ckiiuidu. J'ing. Pat. 694<», March 22, 199(i. 
The kiln is of the rotary typo, fitted with circumferential 
bafilo-plates at the mouth, and [irovided with means for 
iliseharging jets of hot air or steam against the baffle- 
plates, HO as to pi event the access of cold air into the kiln. 
The arrangement of the haffle-])lates is such as wdli inijiart 
a revolving motion to the entering air, thus facilitating 
its admixture with the intlaminahle gas, and assistmg the 
complete eonibustion of the latter. — V. S. 

United States Patents. 

Fireclay retort and hriek. E. ('. Hegeler, La Salle, 111. 

U.S. Pat. 826,032, July 17, 1906. 

The retorts or bricks, which are designed for zinc-smelting 
furnaces, are made of a mixture of hurnt and raw fireclay 
rich in alumina, the burnt jiortion liemg heated to a higher 
temperature than that reached in the zino-smeltiiig 
funiace.~"C. S. 

Refractory material ; Manufacture of -. H. A. I). 

Collins, Abt*rmellte. U.S. Pat. 820,703, July 24, 1900. 

See Eng. Pat. 16,216 of 1902 ; this J., 1903, 867.— T. E. B. 

Cement dinker : Proces.n of hurning hy flame 

impingement, and apparatus therefor. C. Ellis, White 
Plains, N.y. U.S. Pat. 827,617, July 31, 1906. 

Into a rotary kiln is delivered from a suitable burner 
a stream of air, products of combustion, and powdered 
fuel, at a point above the axis of the kiln, and so os to 
impinge directly on to a flattened stream of raw material 


moved past this point. The quantity of inert ga.s in the 
blast is regulated, so as to keep the temperature within 
the limits of safe and effective olinkering. — A. G. L. 

French Patents, 

Wood ; Method of and apparatus for the impregnation 

and colouring of . J. Meyerson. Fr. Pat. 363,072, 

Feb. 8, 1906. 

Trunks of trees of varying diameter are impregnated 
and coloured with liquids by placing the trunk in a 
horizontal position with its ends in two cylindrical vessels, 
one of which, larger in diameter than the other, is fixed, 
whilst Ihe other can ho moved on rails so us to allow for 
the different lengths of the logs. The joint between the 
wood and the cylinders is made by rubber (or other 
t'lastie) cylindrical envelo]ios, which are kept tightly 
prc.Hsed ogainst the wood. I'lie imiiregnating liquid is 
first forced, under great pressure, from one cylinder to the 
other through the wood, and then back again, without 
being at all contaminated by contact with the bark of 
the tree. — A. G. L. 

Wood: Apparatus for impregnating used for 

const rn et mnal work, with antiseptic liquids. H. Altona. 
Fr. Pat. 363.811, March 3, 1906. 

The vv'ood to be im[negnutcd is jilaced in trucks, which 
are run on to a aftige near th8 top of a vessel resembling 
a gas-holder. This ves.sci can be raised or lowered above 
a reservoii containing the un])regriating liquid by 
admitting, or withdrawing, compressed air from it, Wlum 
it 18 in it.^ lowest position, the charge of wood is (mmpletely 
covered by the liipiid. An is then (piickly lulmitted so 
as to raise the vessel, and, at the same turn*, ^orce the liquid 
into till* w'ood, the o]aua1ion being icpcalcd if necessary. 
Spceial means of regulation arc' supplied to giiaid against 
too rapid an asi-ent or descent of tlie vessel. — A, G. L. 

Plaster obtained hy precipitation ; Prepntatxon of , 

for sincro. U. Koepp and Co. Fr. Pat. 363,664, Feb. 
23, 191)6. 

The plaster is obtained ehemicully by precii>itation, 
burnt as usual, and tlien subjef'ted to a process of pounding 
and pugging, by means of which its volume and porosity 
are diminished, and its 8})ecifio gravitv is increased. 

— A. G. L. 

Mngni Sian cement, and method of making the same, W. 
Jeroch and Deutsche Fernt-Uement Ges. m.b.H. 
Fr. Pat. 363,103. Feb. 9, 1906. 

The cement is composed of a mix lure of calcined magnesia 
and magne.sium sulphate, analogous to Sorel cement ; 
it IS claiimtd to have greater constancy of volume than the 
latter. Sulphates of bases weaker than magm*sia (e.g., of 
alummiiini, /me) may be added, as also a small quantity 
of any lead salt, e.g., load acetate, free tiom chlorine. 
A suitable composition is made by mixing 72 parts of 
magnesium oxide, 23 jiarts of magnesium suljihate, and 
6 jiarts of lead acetate. 'J’he leail salt hardens the mass, 
and jireventfi the formation of magnesium sulphate 
crystals on tlie surface. — A. G. L, 

X.— METALLURGY. 

{Continued from page 816.) 

Gold from cyanide solutions ; Electrolytic precipitation 

ftf . B. Neumann. Z. Elektroehem., 1906, 12, 

669 — 678 ; and Eleetrochem. and Mot. Ind., 1906, 
4, 297—302. 

For the recovery of gold from dilute cyanide solutions, 
the author finds that tho lead peroxide anodes recom- 
mended by Andreoli are unsuitable ; tho nietallio lead 
beneath the layer of jxuoxide becomes attacked, forming 
lead cyanide. Experiments were carried out to determine 
the current eflioiency. When using the ordinary process 
(lead cathodes and iron anodes), this was found to bo 
exceedingly low, under all practical conditions being far 
boiow 1 jier cent. 

It was subsequently found that graphite electrodes 
are quite durable in dilute cyanide solutions, and may 
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be used under certain conditions in place of lead cathodes. 
If such electrodes be employed, it is possible to directly 
refino the cathode depo.sit by employing the electrodes 
as anodes in a gold chloride solution containing free acid, 
as is used, for instance, by Wohlwill. By employing 
this process, the latter part of which can be earned out 
with very high current efficiencies, the whole difficulty 
of treating the lead cathodes, containing 2 to 12 per cent, 
of gold, is overcome, and fine gold of 0*U88 purity is 
■obtained instead of bullion«of 0-800 to 0*000 purity. " 

- K. S. H. 

Nickel wire ; Structural chanffca hi at high tein- 

peratnrea. H. C, 11. Carpenter. Rrit. Assoc., York ; 
through Engineering, 1000, 82, 222 -2211. 

Thk author has investigated the emmo of tlie deterioration 
and uHunato failure of nickel wire used a.s the resistance 
in ele<-trical furnaces of the llcneus type, but with the 
platinuni rcjilaced )*y nickel, 'i’hese furnaces stand 
tomjicratvm^H of 120(C C. or even 1300“ ('. well, but I 
iiliuiiately break down, the nickel wire la-ing then found 
to be very brittle, and to consist of a muss of libre.s, which, ! 
under the microscojic, can be sci'ii to be made np of largo i 
crystals. The nickel wire used had the. composition : ! 
nickel, 08*00; cobalt, trace*; iron, 1*22; iniuiganche, 
0-10; total, 00-08 ]icr cent. It was made by the 
Fleitmunn process. The author believes the remain- 
ing 0-02 per cent, to be dissolved gases, probably 
nitrogen and carbon rnono.xuh', of a volume greater 
than that of the nickel they are contained m. Fiom 
a inierographic stiuly of (he changes in (he wore, it 
appears that, iindi-r the ootnbiiied intluem-e of the electra; 
current and tlio high temperature, tluvse gases are libeiated 
in the nickel, ami by alternate heating and cooling are 
eon<*entral(Hl more and more nearly at the centre of the 
wire, until their pressure liceomes so great, that they force 
a way out l^etwecn the interstices of tlu' nu kel crystals, 
which have iu the mcantiine been growing largiu' and 
larger. 1'lie vtipoui pressure of the nickel itself, which is 
considerable at 1200’ (\, probably aids (he jiroccss. As 
the autlior points out. tins theory leaves unexpluined i 
why platinum wire, which contains no di.SHolved gase.s j 
and has no a]ipreciablc vapour ti-nsion at temperatures 
up to its fusuig-jioint, (Iocs not give results \ory much 
better Hum thos(; a (Forded by nickel.— A. (t. }j. 

Mnngaucac ; Tlworij of the magnetic alloys of . 0. E. 

fluillaume. Hull. Soc, Jntcniat. EleiTricieiia, June, 
1000; through Electrician, 1!>00. 57, 707. 

Hruslek di.si-overed in 1004 the existence of magnetic 
propcsrties in alloys containing only manganese, aluminium, 
and copjier. Since then he has shown that the eopjiei j 
acta only as solvent, and (hat the magm-tie }>r(n>erticH j 
are due to a manganese-aluminium alloy, MnAl ; also, i 
that another alloy, Mn-jSn, is also magnetic. Hismuth, l 
arsenic, antimony, and boron, added to manganese, also 
yield magnctie alloys, but magnetically feebler than the 
tin alloy. Alummiuui and tin resemrile one another in 
that they give alloys with otlu'r metals which melt at a 
temperature above that of tlio highest molting (-onstituent. 
Thus the alloy, AI 2 AU. molts at 17“ C. above the melting- 
point of gold ; the alloy, AlSb, at about 400“ C. above 
that of antimony : and NafSii at 344“ above that of tin. 
Expcriiiieut.s have also shown that very jnire manganese 
is perceptibly magnetic, but that probably its trans- 
formation point is too low for it to exhibit magnetic 
properties iu the ordinary way. The elfect of the addition 
of aluminium and tin to it* appears to bo to raise th»‘ 
transformation point, and hence to render the magnetic 
properties evident.— A. G. L. 


oarbouaies. Alcoholic solution of acetic acid or of 
ammonium acetate dissolves manganese from them, 
leavmg the definite oomixmnd MfiflMo or Mn^Mo, accord- 
ing to the percentage 01 manganese onginallv present. 

-U, T. D. 


Sulphur ; Determination of in iron, W. Schulte. 

JSiXllI., jiage 809. 


Tin and gold in Federated Mnletif States. Hd. of Trade J., 
Aug. 23, 1900. IT.R.] 

The total mining revenue di^rived from all sources was 
S9, 089,501 for 100.5, against $9,249,189 for 1904 an 
increase in 1905 of $447,312. The export duty t»n tin 
amount('d to $9,249,027, uii increase as compared with 
HHJ4 of $434,939; the e\ fMu-t duty on tungsten yielded 
$2213; and the royalty on gold produced only $11,439 
as compared with $28,148 in 1904. The output of tin is 
stat^-.d to have been 8.5(5,000 pikiils, a decrease, as eom- 
panal v\itii the output of 1904, of 12.408 fukuls ; 548.371 
pikiils were exported in the form of tin ore, and 308,289 
pj kills as block tin. The market raU* was subject to less 
lluctuation in 1905 than during the preceding year, the 
highest figure 1 cached having beim $88.75 and the lowe.st 
$70. The aveiago rate ol e.xcliangt' was higher, and thus 
the value in sterling of the output amounted to £7.0(53,407, 
being at tile, rati' of 1138 10s. 5<1. ti ton. The Acting 
8<-iiior Warden sees no can.se for alarm in tlni deoreastal 
out put, and is of opinion lliat no evidence is forthcoming 
to show that tlie stanniferous deposits of the country aio 
nearing exhau.stion. 


Jhghron production of Dinted Stales. Hull. 

Jion and Steel A.S8oe. [T.H. ) 

First half 
o) 1905. 
laing tons. 


Hesscnier j»ig 5,930,790 

Low {ihosphorus pig 77,1537 . . 

Hasic pig 1,9(5(5,(592 

Chareoal pig 170,512 .. 

Spiegideisen, fi-rro-mangaiie.se, 
ft-rro-pliosphorus, Hesse iner 

P'Uiron 129,010 .. 

Other lvind.s of pig-iron 2,888,(504 . . 


of Amor. 


First half 
of 1 90ft. 
Long tons, 

0,784,019 

114,447 

2,449,275 

204,136 


100,833 

2,889,592 


Total 11, 1(53, 175 .. 12,002,901 


Pig-iron produelion of Canada. Bull, of Amer. Iron and 
Steel Assoc. [T.R.j 

Thk production of ja'g-iron in Ennada in the first half of 
1900 amounted to 282,010 tons, against 210,200 tons in 
the c(»rre.M ponding j.oiiod of 1905. Tlie production in the 
tir.st six months of 190(5 was the greatest in any half-year 
in the history of the Dominion, exceeding by 24,213 tons 
that of the la.st half of 1905, the next highest half-year. 
It was also greater than the production of anv whole 
year prior to 1902. 

The production of Bessemer pig-iron in the first half of 
190ft amounU'd to 79,051 tons, against (53,785 tons in 
the first half of HM).5. The prodiu'tion of basic pig-iron 
amounted to 1,35,298 tons, against 08,378 tons. 

Iron ore produelion of the United States. Bd. of Trade J 
Aug. 23, 1900. [T.H.] 


Manganese and molybdenum ; Alloys of . Arrivant. 

Compt. rend., 1906, 143, 28.5—287. 

By fusing the metals together, or by reducing mixtures 
of their oxides with aluminium, the author has obtained 
a series of alloys containing from 12 to 29 per cent, of 
molybdonum. They are all well fused and homogeneous, 
hard, brittle, and non-magnetic ; dissolved by acids, and 
oxidised by fusion with alkali nitrates, bisulphates, or 


AcroKoisa to the report of the United Staffs Geological 
Survey, the year 1905 stands iire-eminent in production 
of iron ore, with a total f(jr the United States of 42.52ft, 133 
long tons, an increase of 20 jwr cent, over the previous 
maximum output, 35,554,135 Iona in 1902. As compared 
with the record of the year 1904, the iiiereaso iu 1905 was 
64 pc?r cent. 

The following is a summary of the iron ore statistics 
for the United States for 1905 — 



850 


CL. X— MKTALLUBGY. 


(8418. Ih ltO«. 


Tons of 

Domestic iron ore produced^ 2,240 lb< 

hfomatite 37»540,108 

IN^wn hiematite 2,546,662 

Mfwnetite 2,417:274 

Caruonatc 21,999 


Total 42,526,133 

Zinc residuum produced 90.289 

Concentrated iron ore produced 765,677 

Stocks of iron ore at mines, Slst December, 

1905 3,812,281 

Stocks of iron ore at lower Lake ports, 31st 

December, 1905 6,758,511 

Production of mines in the I.,ake Superior 
region 33,325,016 


Siefl hardening metalu ; Production of in the United 

Staiee. Bd. of Trade J., Aug. 23, 1906. [T.R.] 

Thb United States Geological Survey reports a decline 
in the total production of steel- haraening metallic ores 
and oonoentrates in 1905, as compared with 1904, but the 
value of the output shows a material increase. Under 
this bead are included all the metals that are used for steel 
hardening purposes, whether or not this is the main use 
of the metal During 1905 the total production of steel 
hardening metal ores and concentrates amounted to 
922 short tons, valued at 8288,830, as compared with 
1004 tons, valued at 8250.620 in 1904. Of the 1905 
value, over nine- tenths was due to the production of 
tungsten ores. There was no production of metallic 
nickel or of cobalt in 1905, and there was only a very 
smaU quantity of nickel and cobalt ore repor*tc?d sold. 
All of the chromium ore nroduced in the United States 
during 1905 was from California ; it amounted to only 
25 tons, valued at 8375, as comimred with the production 
of 123 tons, valued at 81845. iu 1904. There was a con- 
siderable increase in the production of tungsten ore during 
1905, as compared with that of 1904, and also a general 
increase in the price paid per ton for the concentrates 
containing from 60 per cent, and over of tungstic oxide. 
The total production of the ore was apf)roximately 
18,851 tons, from which there was obtained 803 tons of 
concentrates, valued at 8268,676. During 1905 the 
production of molybdenite and of wulfenite was in excess 
of the 1904 production of 14^ tons, valued at 82175. 
The value of the molybdenum ores varies from 8230 to 
$430 per ton, according to the contents. The production 
of the ore.s of uranium and vanadium during 1905 
amounted to approximately 4 tons, valued at 8750. This 
ore, as shipped, contained 3*06 per cent, of uranium oxide. 
The total tonnage of ore taken out, as reported to the 
Survey, is 2081 tons. The production of titanium was 
somewhat larger than that of 1904, and was entirely 
from Boselanus, Nelson County, Va. 


Enolisk Patxnts. 

Heating^ tmdiingy or reducing inateriale : Proccsn of , 

and meane [or carrying out the aarne. £. A. A. OrOnwall, 
Ludvlka, Sweden, mg. Pat. 9799, AprU 26, 1900, 
Under Int, Conv., May 8, 1906. 

Ga 8<S oontaining carbon dioxide are drawn or forced 
trough glowing carbon in a chamber provided for the 
purpose. The carbon dioxide is reduced to carbon 
monoxide, which is then forced into the blast furnace 
or other apparatus oontaining the materials to be treated. 

H. C. 

Sand-movlding powder for a^ieaiion to patterns. 
A. Kemper and P. Damhorst (trading as Kemper and 
Damhorat), and £. Utke, all of Berlin. £ng. Pat. 14,532, 
July 14, 1905. 

CALorijM carbide, quicklime, or other powdery mineral 
material adapted to generate gas or vapour on ooming 
Into contact with the moistute of the pionlding-sand, is 
dusted into the mould, or ihixed vrith petroleUpi or other 
chemically indifletcht liquid, and spraj^ into the mould. 

•— JT. C. 


AtU^; A new . H. WUkins, Sheffield. ICng. Pat. 

14,783, Jnly 16, 1905. 

Tm invention relates to a new alloy, stated to be exceed* 
ingiy ductile, and possessed of great tensile strengthf 
for use as a substitute for German silver, nickel silver, 
and the like. The proportions of the metals of which the 
alloy is composed, may be varied, but the following is 
given as an exam^e : Copper, 60 parts ; spelter (zinc), 
30 ; and nickel, 17 parts ; ^tb 3 per cent, or less of 
manganese. Reference is dif-ected to Eng. Fats. 2064 of 
1874; and 8137 of 1891 (this J., 1892, 533).— A. S. 

Iron or steel ; Manufacture of in an electric fumaec. 

P. Gredt, Luxembourg. Eng. Pat. 17,178, Aug. 24, 

1905. 

Six Fr. Pat. 360,404 of 1906 ; this J., 1906, 646.— T. F. B. 

Sted : Improved process for the manufacture of , and 

apparatus therefor. T. B. MaoKenzie and D. Colville 
and Sons, Ltd., Motherwell, Scotland. Eng. Pat. 
21,963, Oct. 28, 1906. 

Ik the manufacture of steel from molten iron in the open- 
hearth furnace, a suitable quantity of molten slag from 
a previous charge is introduced into the furnace, preferably 
before running in the molten metal from a blast-fumaoe, 
in order to avoid unnecessary oxidation of the iron, and 
also to protect the bottom or bath of the furnace from the 
corrosive action of the molten metal. The furnace is 
provided, low down, with an extra door, upon the sill of 
which a bank of sand or other material is built, to allow 
of the draining off of surplus slag as the process goes on. 

— A. S. 

Sted ; JElectric mixing furnace for making . Soc. 

Electro-M6tallurgique Francaise, Froges. fiance. Eng. 
Pat. 3904, Feb. 7, 1906. Under lut. Conv., Feb. 11, 

1906. 

Sex Ft. Pat. 860.072 of 1906 ; this J., 1906, 486.— T. F. B. 

Sted ; Process of treating manganese . W. Brinton, 

High Bridge, N.J., U.S.A. Eng. Pat. 3901, Feb. 16. 
1900. 

Sex U.S. Pat. 812,811 of 1006 ; this J., 1906, 269.— T. F. B, 

Ore concentration ; Impis. in . H. L. Sulman, 

London. Eng. Pat. 10,709, Sept. 29, 1905. 

The process claimed is an improvement on that described 
in Eng. Pat. 7803 of 1905 (see Fr. Pat. 364,960 of 1906 ; 
this J., 1906, 1177). The powdered ore is mixed with 
acidified water, a small proportion (5 per cent, on the 
weiffht of ore, or less) of an oily substance such as oleic 
aciC insufficient to cause the flotation of the metal- 
tiferons matter is added, and the mixture is agitated, 
heated approximately to boiling point until the oil-coated 
metalliferous matter forms a froth, and then distributed 
on the stirfaoe of a current of water, so that the froth 
is floated away by the current, while the remaining 
mineral matter (gangue) sinks. — A. B. 

Comminuted materials ; Process and apparatus for 

mechanically discharging from receti^eSt retorts, 

or crucibles, whether cold or heated, ana in particular 
the crucibles of zinc-smdting furnaces. Soc. Anon, de 
Fonderies et Laminoirs de Biaohe-Saint-Vaast, Paris. 
Eng. Pat. 98, Jon. 1, 1906. Under Int. Conv., Jan. 6, 
1906. 

A OUABBKT of compressed air, steam, or the like, is con- 
veyed through a hollow *rod which is introduced into the 
retort or crucible. The oompressed fluid passes out 
riirongh two openings in a he^- piece fixed on the «md 
of the rod. viz., one jet through an axial opening for the 
purpose of disintegrating the material in tne retort, and 
a second jet through a peripheral opening so formed that 
the -loosened material is propelled rearwards out of the 
retort. — k, 8. 

Aluminium foil; Manufacture of . H. H. Lake, 

Londoh. From AlttffimittmwarenfabriK Gontenschwil 
A.G., Gontensohwil, Svitseriand. Eng. jPat. 2146, 
Jan. 27. 1906. 

To obtain flexible aluminium foil of less thickness than 
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0‘1 mm., welUmmeftlsd iheat alaminiam of «bout 
1 mm. tiMokoeM b rolW to 0*3 mm., and the sheet 
is then folded uj^cm itself, and again rolled between 
oylindere heated to about 42^ C., but in no case to so high 
A temperature as I0(f C. The sheet is then unroll^, 
And coated with a mixture of mineral oil soluble in 
water, and water, and is again folded, and passed through 
the heated eyUndars until tlm length has again been doubl^. 
One side of the sheet is then coated with the oily solution, 
folded, and again rolled, and so on, there being always 
a slight layer of the oily solution between the sheets. 
Whett the sheets are reduced to the desired thinness, 
iho group is annealed in the retort of a furnace in which 
A vacuum has been formed. — E. S. 

United States Patents. 

^'urnace MeUMurgitcd . R. L. Lloyd and P. Thill, 

Great Falls, Mont. U..S. Pat. 12,511, July 24, 1900. 
Re-issue of U.S. Pat. 781,834, Feb. 7, 1905 ; this J., 
1905, 242. 

The hearth of the ftimace forms a continuous longitudi- 
nally-curved helical path for the ore, from the feed to the 
•discharge end. 'J'he heartli is disposed about a vertical 
axis, and rabble mechanism carrying rabble arms is pro- 
vided, the rabble arms being capable of conjoint vertical 
and rotatory reciprocating movement, following the pitch 
«f the helix.— A. G. L. 

Furnace ; Calcining . T. A, Edison, Llewellyn Park, 

N.J. U.S. Pat. 827,089. July 31. 1900. 

See Eng. Pat. 4736 of 1902 ; this J., 1903, 367— T. F. B. 

Furnace ^ lloaHing . H. W. Fox, Colorado Springs, 

Colo. X\S Pat. 827,220 July 31, 1906. 

The invention relates to a roastinc furnace, having metallic 
iiortions through which rabble-snafte pass. A Sue loads 
from the fireplace to an opening at the top of the ore 
•chamber, and injectors are arranged to project jets of 
air, or of air and steam, across this opening, in order to 
•dellect the gases from the fireplace away from the parts 
•of the furnace* wliich should not be too highly heated. 

—A. S. 

Furnace ; Metallurgical . G. H. Benjamin, New 

York. U.S. Pat. 827,408, July 31, 1906. 

TuE furnace consists of a heating charnlier permanently 
•closed at the top and sides, and of a diameter approximately « 
e^ual to its vertical height ; also of a separable bottom 
furnished with moans for rotating it, and for moving it 
up and down. A number of hearths can be moved on to 
and oil’ tlxis bottom by hydraulic })ower. A gas-producer 
lis placed at the side of the heating chamber, the producer 
being divided into two sections, each section comprising 
an alr-reuonerator, ami a producing chamber. By means 
•of suitable ports and passages, the heating chamber can 
Always be filled with llame whatever the position of the 
bottom.— A. Q. L. 

VU from uU-coated fines ; Process for distilling off the . 

hi. B. Kirby. U.S. Pat. 826,901b 1906. III., 

page 843. 

Frecious^mdtd hearing materials ; Process of treating 

. C. VV. M'irrill, Lead., S.l),, U.S. A, U.S. Pat. 

825,920, July 17, 1906. 

The crushed material is treated in a container with a 
oyanouen-bearing solution, then with an alkali or alkaline- 
•earth nypochlorite solution, and finally with a cyanogen- 
bearing solution, each solution wing drained oft 
^thoroughly before the next one is applied.— J. H. C. 

*(■ 

Lead’hvlUon ; Besiluerising . A. Uaht, San Francisco. 

U.S. Pat, 826,114 July 17, 1906. 

^Nc, followed by aal*ammomao, is added to the molten 
bullion, which is then well stirred, aikd the scum, contain^ 
Ing a portiou of the lead, is removed.— J, H. 0. 
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SUver s saitmiU for — .-.f. F, J. Hobaon, Ouana* 

luato, Mexico. U.S. Pat. 827,868, July 31, 1906. 
C 1 .AIM is made for the use of a 0*05— 0*5 cent, solution 

of mercorous- potassium cyanide, KHg^CNL, iu raaaenoe 
of alkali, as a solvent for silver uhen in coniDiiia^qpi with 
sulphur. — A. S. 

Silmr extraction j Process of . F. J. Hobson, Ghiana- 

jnato, Mexico. U.S. Pat. 828,287, Aug. 7, 1906. 

OuE« containing silver in combination vith sulphur are 
treated with an alkaline solution of mercurous- potassium 
cyanide of from 0*05 to 0*5 per cent, strenuth. The 
mercury sulphide, which precipitates, is removea, and the 
silver is recovered from tne solution. — A. S. 

Silver extraction ; Process of . F. J. Hobion, Ouana- 

juato, Mexico. U.S. Pat. 828,288, Aug. 7, 1906, 

The ore is treated with a solution of potassium cyanide and 
potassium ferroevunide in presence of merenric chloride 
and an alkali, and the silver is recovered from the solution. 

— A.S. 

Matte ; Process of treating . J. Savelsberg, Germany. 

U.S. Pat. 825,983, July 17, 1906, 

The matte i.s mived with suitable duxes, and charged in 
a s\iitablo apparatus on to a bed of glowing material i an 
air-blast is then forced through the charge, to sinter it, 
after which the mass is cooled, broken up, and smelted in 
a ahaft-fumace, thus slagging oS tire iron, and producing 
a matte free from iron.-^. H. C. 

Hrass or Ufter cojiper aUoijs ; CaHing — — iido metallic 
moulds. J, K Fowler, Assignor to H. H« Beck, 
Y^oungstown, Oliio. U.S. Pat. 826,157, July 17, 1906. 
The interior of the mould is treated with a solution of 
boric aci<l or other boron compound.— J. H. C. 

Flux for extracting metals from ores. A. Gutensohn, 
Southend. U.S. Pat. 820,668, July 24, 1906. 

Sep. Fng. Pat. 2619 of 190.5 ; this J., 1906, 819.-T. F. B. 

Ores, A c. Process of sulphatising . B. !Enke, 

Katiowitz, Germany. U.S. Pat. 826,92.5, Jnly 24, 1906. 

See Ger. Pat. 103,410 of 1904 ; this J., 1906, 221.— T. F. B. 

Ores T reating . F. J. Crane, Denver, Colo. U.S. 

Pat. 827,620, July 31, 1906. 

I '1'he apparatus comprises a tank, an ozone chamber in 
the upper portion 0 ! the tank, a pump, and an “ arrester ” 
or pan with a perforated bottom and a perforated fftlse 
bottom, di?;posed above the ozone-chamber, together with 
the necessary connections. The solution is drawn oft 
from the tank, and returned by the pump through a feed- 
pipe, which rlischai pes it against the arrester with sufBolent 
impact to efteot the pulverisation of the ore. Ozone is 
introduced into the o/one-chanil>er, through which the 
solution passes on its way frou'. the arrester to the tank, 
and also into the feed-pi{)e. — A. S. 

Zinc and other metals ; Process of refining — . J, 
Callmann and R. Bormatm, Berlin. U.S. Pat. 827.416, 
July 31, 1906. 

See Eng. Pat. 3252 of 1906 ; this J., 1906, 481.-^, F. B 

Composite metals ; Process of making — . T. A 
Edison, Llewellyn Park, N.Y. U.S. Pat. 627,717 
Aug. 7, 1906. 

A BOLvnoK containing salts of two or more metals ii 
preoipitated, so as to give reducible comnoun^ Of tin 
metals in intimate physical admixture, the preoipitati 
then being washed, dned, screened into graanlet, sak 
subjected to heat in a reducing atmosphere, por eacample 
a solution containing nickel sulphato md oobijt enlpkah 
inay be precipitated hy mesas m an alkali, sa4 w mixec 
hydroxides of nickel andoobaRxodwed asabove4«^0, L 
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Metals 7 Apparatus for treating^ refining, and purifying 

. W. R, Simpson^ London, Aasignor to the Simpeon- 

Cook Co„ Baltimore. U.8. Pat. ^28,142, Aug. 7, 1006. 

6ii Fr. Pat. 860,408 of lOOfi ; thii J., 1006, 642.— T. F. B- 

Iron : Manufacture of . 0. Thiel, Landetuhl, 

Germany. U.S. Pat. 828,683, Aug. 14, 1906. 

Sbi Fr. Pat. 864,104 of 1906 ; thi* J., 1005, 1071.— T. F. B. 

FaiKOfl Patents. 

Nickel ; Production of — . H. S. Elworthy. Fr. Pat, 
361,462, May 9, 1905. 

See Eng. Pat. 7714 of 1906 ; this J., 1906, 257.— T. F. B. 

Iron ores ; itiProcess for reducing . Westman Process 

Co. Fr. Pat. 363.069, Feb. 8, 1006. 

See U.S. Pat. 812,247 of 1906 ; this J.. 1906, 269.— T. F. B. 

Steel; Method of treating manganese . W. Brinton. 

Fr. Pat. 363,401, Fob. 16, 1906. 

See U.S. Pat. 812.811 of 1900 ; this J., 1900, 269.— T. F. B. 

Sted ; Process of producing in small quantities. 

A. Ttopenas. Ft. Pat. 363,507, Fob. 20, 1906. j 

See Eng. Pat. 6484 of 1906 ; this J., 1906, 764.— T. F. B, 

Aluminium foil and process for umking same. Aluminium- 
warenfabrik Gontenschwil A.-G. Ft. Pat. 363,489, 
Feb. 14, 1900. Under liit. Conv., March 25, 1905. | 

See Eng. Pat. 2146 of 1900 ; preceding these. — T. F. B. 

Xl^ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

{Continued from page 818.) 

(A.)— ELECTRO-CHEMISTRY. 

Standard cells ; Influence of the size of grain upon behaviour 

of mercurous sulphate in . H. von Steinwehr. 

Z. Elcktrochem., 1906, 12, 578—681. 

The author is in agreement with Hiilett (this J., 1904, 
066) that the slight variations in the E.M.F. of the Clark 
and Weston aells must be ascribed to the mercurous 
sulphate ; but gives evidence against the latter’s conclusion 
that the presence of a basic siUt causes the discrepancies, 
^periments are described in support of an explanation 
that the variation in the size of the crystals may lead to 
values varying bv as much as 6’0 x 10** volt. A method 
is described for obtaining crystals of the necessary physical 
constitution, and the view is expressed that, unassisted, 
the adjustment of the size of crystals occurs too slowly 
to bo of any practioal use. — R. S. il. 

NUrie acid; Toehnical production of from nitrous 

gases. J. Klaudy. Z. Elektroohem., 1906, 12, 545 — 
501. 

By passing an electric discharge through air, some nitric 
oxide, NO, and nitrogen peroxide, NO-, are produced. 
438 kilos, of nitrogen peroxide or 600 kilos, of nitric acid 
are obtained under present working conditions by the 
expenditure of one kilowatt- year of mectrioal energy, and 
it IS probable that with improved conditions, 900 kilos, 
of nitric acid might be obtained. If water power be used 
and the cost of erne kilowatt-year be taken at 20.^., then the 
cost of producing 1 kilo, of nitrogen in the form of 
nitrogen peroxide, is about 2d. If water power be 
replaced by gas or oil engines, the cost is about four 
times this vi^uc. 

The best method of utilising the nitrogen peroxide is 
to bring it at once into chemical action — the manufacture 
of sulfmurlo acid by the chamber process or the manu- 
facture of nitric acid and nitrates. In the manufacture 
of sulphuric acid it is found that the cost of the necessary 
amount of NOq J[ using a gas engine for generating the 
electricity) hi aMUt one-luuf the cost of mtre^ which has 
hitherto been lild. 


Air containing nitrogen peroxide, NOg, may also bo 
used directly for the manufacture 0l nitric acid oy passing 
it through water ; 

2N08 + H«0 * HNOs + HNO,. 

SHNOj HNOj, + 2NO + HjO. 

Nitric oxide, NO, is evolved, but being mixed with exoesa 
of air it oxidises again tonitrogra peroxide, and is absorbed 
by water in another vessel. In this way a nitric acid of 
50 per cent, strength is produced, and this is concentrated 
by distillation with sulphurio acid. The total cost of 
producing 100 kilos, of nitric acid by this method is about 
5s., with a sale price of 40 

The production of nitrates for manure would probably 
be best carried out by using lime as the base. — (f. E. F. 

Colloids of opposite electric sign ; Influence of non- 
electrolytes on the mutual precipitation of . J. L. 

des Bancels. Compt. rend., 1906, 148, 174 — 176. 

The experiments were carried out with the couples 
colloidal ferric hydroxide and Aniline Blue, colloidal arsenio 
sulphide and Magdala Red, whilst the non-electrolytes 
employed were urea, dextrose, saccharose, glycerol, alconoL 
formaldehyde, and acetone. It is experimentally shown 
that, as a rule, a mixture of two colloids of opposite sign, 
in presence of non-electrolytes, causes precipitation which 
is complele when the elements are present in proper 
proportions. Whilst some electrolytes facilitate the 
mutual precipitation of the two colloids, others, on the 
contrary, retard it. These latter reterding non- 
electrolytes are also able to dissociate the resulting 
precipitate, the retarding and dissociating actions ap- 
proximately corresponding in intensity. — E. F. A. 

Nitric oxide ; Determination of in air, and some 

of the reactions involved. Le Blanc. XXIIl., page 809. 

Engush Patents. 

Electrodes ; Storage Battery . T. A. Edison and W. 

Ayls worth, Orange, N.J. Eng. Pat. 1928, Jan. 25, 1900. 
Under Int. Conv., April 28, 1905. 

The positive, nickel oxide, electrode consists of a metal 
grid, on which are supported a number of perforated 
tubes containing the active material. The tubes are 
filled, under pressure, with an intimate mixture of nickel 
hydroxide and conducting Oakes of cobalt, - or cobalt- 
mokel alloy ; after which the tubes are closed, the flat- 
tened ends serving lor attachment to the grid. — R. S. H. 

Electrode for storage batteries. T. A. Edison, Orange, 
N.J. Eng. Pat. 1924, Jon, 26, 1996. Under Int. 
Conv., Nov. 2, 1906. 

The positive electrode comprises a number of tubular 

S erforated pockets about 10 cm. long and 0*5 mm. internal 
iameter, mode of steel of about 0*1 mm. thickness, which 
has been plated with an alloy of cobalt and nickel, and 
submitted to a welding temperature in a hydrogen atmos- 
nhere before being made into tubes. These tubes are 
filled with about eight grms. of the active mixture, con- 
sisting of relatively large particles of nickel hydroxide 
and conducting flakes of cobalt or cobalt-nickel alloy, 
the latter taking the place of graphite, which has been, 
found to deteriorate in use. The above-mentioned 
materials, mixed with glucose or other sticky materiaL 
the proportions being W per cent, of nickel hydroxide,, 
and 20 per cent, each of glucose and metal flakes,, 
are stamped into the tubes in very small increments,, 
some 50 or 100 being submitted to a pressure of more 
than 1400 kilos, per sq. cm. In this way the active 
particles are deformed, and brought into ^od contact 
I with the conducting flakes, whilst the glucose assiats 
the adherence of the hydroxide to the metal flakes.- 
Upon subsequently dissolving out the glucose, a network 
ox ofroulating channels is left, which enables the whole 
contents of the pockets to be acted upon. Before the enda 
of the tubes are closed off, metal discs are inserted, wbioix 
serve to maintain the pressure oa the active mass. 

-R.S.H. 
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Arc lamp [Flamngl ikcirodect arid method of making the 
same. The Britleh ThomBon-Hotwtoa Co., Ltd. iVom 
Gen. Electric Co. U.S. Bat. 18,484, Sept, 13, 1906. 
II., page 841. 

Filaments for ineandescent electric lamps ,* Manufacture 

or treatment of . H, Zeming. Eng. Pat. 2437, 

Jan. 31, 1906. II,, page 841. 

Electric incandescence bodies of diMctdtly fusible conductive 

materials ; Froctss for manufacturing , and for 

uniting such bodies to supply conductors, H. Kuzel, 
Eng. Pat. 8067, April 8, 1906. II., page 841. 


when the body to be heated ia a condnotor. and oan be 
formed into a rii^, C; thia ia aopported on 4 ledge on the 
porcelain ehield, which H placed ^thin the glaM vaonnm 
tube, B. A bundle of iron whea or atrips, M, contained in 
the thin glaaa tube, P, aervea aa a core, and ia inaerted in 
the ring. C, and a helical conductor, N, ia placed outelde 
the tuM, B. When an alternating current of high 
periodicity ia pasaed through the heUx, N, the arrange- 
ment becomes an alternating current tranaformer, and a 
aeoondary current ia induced in the ring, C, which forms 
a single ahort-cirouited secondary, this current serving to 
heat the body, C. — W. H. 0. 


Unitbd States Patents 


Bleaching medium ; Apparatus for producing a gaseous 

... F. H. Loring, London. Eng, Pat. 22,101, 

Oct. 30, 1905. 

A HOLLOW reciprocating piston forms the chamber in 
which an electric arc is struck in air. The terminal elec- 
trodes, between which the arc plays, are hollow tubes, 
and are ^wriodically ahort-cirouitod by a secondary elec- 
trode moving with the piston. Valves are also auppliod 
for the admission of air, and its expulsion after treatment. 
A felt dust jacket prevents the particles thrown ofi from 
the arc from coming into contact with the sliding surfaces 
of the piston. A si>ecial form of 0-8bap®d link is 
deacribod for oonnooting the piston to a moving 
crank, enabling the take-up for wear to be easily 
carried out. — R. S. H. 


Heating matter in high vacua to high temperatures in 

glass vessels ; Apparatus for use in [eleclricalltf] . 

F. Soddy, Glasgow. Eng. Pat. 6348, March 6, 1906. 




M-fc 



The first form of apparatus is shown 
in Fig. I, and consists of an outer 
glass vacuum vessel, B, into which 
the lower part, B*, fits by an air- 
tight ground Joint. The lower part, 
B*. has two pockets, 6, which contain 
mercury, and into which the platinum 
electrode wires, 6*, are sealed. The 
substance, C, which is to be heated, 
is contained in the porcelain vessel, 
L, and is heated by the resistance 
wires, »•, wound on the porcelain 
Ibube, J, and connected to the mercury ou|)8 by the wires, 
», which paM through holes In the porcelain rod, L The 
^ass vessal, B, ia protected from the heat by a porcelain 
shield tube, K. , j 

The othei^rm of apparatus, shown in Fig. 2, is used 


Battery ; Alkaline . T. A. Edison, Llewellyn Park, 

N.J., Assignor to Edison Storage Battery Co., West 
Orange, hJ.Y. U.S. Pat. 827,297, July 31, 1906. 

The battery is provided with an msulat<», or support, 
which is exposed to the action of the electrodes, and an 
alkaline electrolyte, the insulator being composed of 
rubber substantially free from active or uncombined 
sulphur, whereby the formation of sulphides is avoided. 

— B. N. 


Reducing metallic compounds and producing carbides. 

E. F. Price, Assignor to Union Carbide Co., Niagara 

Falls, N.Y. U.S. Pat. 826,742, July 24, 1906. 

The process described, which is covered by twenty-six 
claims, consists essentially in peheating the charge of an 
electric furnaoe, by passing the finely-divided materials 
through a hot atmosphere, previous to smelting with elec- 
tric arcs. The heatmg oan oe carried out by utilising the 
carbon monoxide or other gases resulting firom the smeHing 
After passing through the preheating chamber, the finely- 
divided particles are caused to coalesce, and the relatively 
large body of material is then eleotrioally heated to the 
temperature required for reaction. Tbe process is 
described as carried out in a rotating drum furnace, the 
whole arrangement of apparatus being that described in 
U.S. Pat. 826,744. (See following abstracts.)— R. S. H. 


Reducing compounds and producing carbides. E. F. 
Price, Assignor to Union Carbide Co., Niagara Falls, 
N.Y. U.S. Pat. 826,743, July 24, 1906. 

The finely-divided substances, which are to react together, 
are showered through a preheating chamber, and after 
being ooUeoted to a body of material, are subjected to 
heatmg by an electric current passing through a resistanoe- 
conductor. By an increase of current density, the heat 
supplied by the conductor increases along the path of the 
electric current to a point where the poduot becomes 
molten and may be tapped. The preWtiag may be 
effected by burning the gases resulting ttom we elwtrio 
smelting, and the process can be oarri^ on continuously. 
The detailed description refers to the electric furnaoe 
which is the subject of a separate speoifioatibn. (See 
U.S. Pat. 826,746, below.)— R. S. H. 

Reducing metallic compounds and producing oarbidegl^ 

Apparatus for . E. F. Price, Assignor to Union 

OarWe Co., Niagara Falls, N.Y. U.S. Pat 826,744, 
July 24, 1900. 

A I'BEHEATiNO chamber, 19, is combined with a rotating 
drum electric furnace, 1. Means are provided for shower- 
ing the finely-divided material through the preheating 
chamber, in which the waste gases (carbon monoxide, Ac.), 
from the electric smeltiug are burnt by introducing air,. 
The finely-divided particles are collected at tbe bottom 
of this ohambor into a relatively large body of material, 
which pabses on to the electric furnace, where it is heated 
by on electric arc. The arc is struck between electrodes, 
the ends of which are embedded in the mAteriid* The 
electric furnace is capable of rotation so as to wiwd?aw 
the product from the zone of high temperature as the 
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Electric reeietanoe furnace of carbon ppAectcd againet 
oxidation, C, F6ry and C. Langlet Fr. Pat. 858,437, 
Feb. 17. 1906. 



reaction proceeds, and fresh qnantitics of the substances 
are thus caused to react. — R. 8. H. 

Reducing com^unds and producing carbides ; Apparatus 

for . E, F. Price, Assignor to Union Carbide Co., 

Niagara Fails, N.Y. U.S. Pat. 826,745, July 24, 1906. 

The electric resist- 
ance furnace, 1, is 
surmounted by a 
preheating cham- 
ber, 12. Before 
reaching the elec- 
tric furnace the 
reacting materials 
traverse the pre- 
heating chamber, in 
which the waste 
gases from the 
electric furnace are 
burnt. The electric 
current enters the 
furnace by a series 
of electrodes, 9, 
which project 
through the walls, 
and flows down 
through the con- 
ducting charge to 
the other electrode, 
8. The temperature 
increases towards 
the bottom of the 
furnace, on account 
of the shape causing increased current density. The 
Conditions are so proportioned that the product is 
brought into a molten condition, and flows out of the 
lumaoe by the tapping hole, 7. — R. S. H. 

Wnmm Patents. 

incandeteeatee ydketric] Umpe ; Filaments for — . A. 
Just and F. Hanaroan. ^ond Addition, dated Feb. 6, 
1906, to IV. Pat. 347.661, Not. 4, 1904. 11., page 843. 


The furnace chamber is formed of a tuf^e or muffle of 
refractory material, and to the walls of this the heating 
resistance of carbon is applied. The carbon conductor 
is protected from oxidation by a la^^r of lampblack or 
powdered wood charcoal which may have some refractory 
material added to it. The heating resistance may bo 
formed of carbon rods of various shapes connected in 
series or parallel accordifig to the voltage of the current 
available, or may be in the form of a helix worked around 
the furnaee chamber. — R. S. H. 

Copper sulphide ; Process for making for use in 

the construction of thermo-electric couples. Comp. 
Thermo-Eleotrique (SvstAme Hermite). Pr. Pat. 
361,420, April 27, 1906. 

She Eng. Pat. 11,300 of 1905 ; this J., 1906, 806.— -T. F. B. 


(B.)— ELECTRO-METALLURGY. 

Eltdric vacuum furnace ; The . W. C. Arsom. J. 

Amer. Chem. Soc., 1906, 28, 921—936. 



The author points out that previous work in vacuo at high 
temperatures was limited by the temperature at which 
the vessel, in which the substance experimented with was 
contained, and which was exposed to external atmospheric 
pressure, collapsed. The apparatus described obviates 
this difficulty as only the crucible containing the substanon 
is heated, and both crucible and heater are contained in a 
vacuum chamber which may be of any auitakde material, 
and is kept at a low temperature. A gun-metal ohamW, 
A, Fig, 1, has a cover, B, fastened down fc»y the cap screws, 
X>, the joint being made tight by a lead gasket, C. The 
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vessel, A, stands in a water-jacket, R, provided with inlet 
and outlet tubes, S, and T, and is raised on four legs to 
allow the water to circulate underneath the bottom of 
A. It is provided with a window-tube, G, bolted on to 
the top, the joint being made tight by a lead washer, H. 
A window formed of a sheet of white mica, E, 0*006 in. 
thick, Is clamped between two lead washers, F, by a brass 
cap and screws. The vessel, A, is exhausted through 
the tube, J, soldered to the top, and the current is led in bv 
the electrodes, W, formed of brass tube, through which 
water is circulate and which pass through the brass 
bushings, K. Two lead washers, Wj, and Wj, Fig. 2, 
separated by a mica washer, are interposed between the 
eoW, B, and the flange of the bushing, which is insulated 
by the “ fibre sleeve,” S. The joint is screwed tieht by the 
' nut, N, insulated by the ** fibre washer,” F, and both fibre 
washers are rende^ water»tight by being impregnated 
with paraflln. The heater, I-, is a l»Ux of Oonductii^ 
material, formed preferably of artificial granhite, and is 
made by sawing a uot in a hefilow cylinder of that material. 
It is supported by copper clamps, T7, U. fastened to the 
eleotrodiet, the lower clamp also eervifig to support the 
araphtte oup. M* oontafning the lava insulatmg ring, 
Ml, Ob which the supphet, iP, canying the crociwo, M*, 


rests. The heater is surrounded by a screen, 0, formed 
of a double-walled (^linder of gra^te having the iP|^ 
between the walls filled with powdered gra^te. This 
is supported by the copper arms, g, from which it is 
insulated by the lava buttons, P, and serves to prevent 
loss of heat by radiation from the outer surface of the 
heater. The crucibles are formed of any suitable material 
but magnesia and thorium oxide are very serviceable; 
the former, however, must have been previously heated 
strongly to avoid the fracture of the crucible from 
shrinkage. The crucible containing the substance to 
be experimented upon is put in position, and the vessel, 
A, closed and exhausted, the ourrent is then pasted, and 
the behaviour of the substance observed through the 
mica window; coloured glass is used to protect the eyes 
at high temperatures. The temperature is estimated 
from the electrical energy reijuirod to produce the observed 
effect, and the apparatus is calibrated by determining 
the energy required to melt copper and piatiiium. The 
amounts of energy measured in kilo-volt-ampdres, a, 6, 
Fig. 3, corresponding to the melting points of copper 
and platinum, are plotted on squared paper, and the other 
points, e, d, e, /, are calculated from the formula 
m which the temperature of the crucible above that 
of the room, the energy in kilo-volt*amp5res, and n and 
a constants, the values of which were found to be nn 1*896 
and a =^265200. The curve is completed, and the chief 
error was found to be due to variation in the voltage of 
the generator, and may amount to 26*, and to fiCr for 
higher temperatures in the neighbourhood of SOOO^. It 
is proposed to verify the temperatures by the use of an 
optical pyrometer. The number of turns and the width 
ot the slot in the heater must be adjusted so as to avoid 
arcing and ” Edison effect,” which destroys the heater. 
The apparatus has been us^ for experiments on melting 
points, the direct production of alloys, and for following 
gas-produoing reactions, and the author consider that it 
will be useful for the investigation of high temperature 
phenomena under exact and easily contrived conditions. 

~.W. H. C. 

Molybdenum dioxide ; Seduction of by boron, and 

the oombinatioH of boron with molybdenum. B. do 
Jassoneix. Compt. rend., 1900, 148, 169— -172. 
Molybdbnuiii dioxide, mixed with the theoretioal quantity 
of boron, and heated in the eleotrio fomaoe in a boat of 
pure magnesium oxide Until the mixture begins to melt, 
IS reduced to metallic molybdenum, which is malleable, 
easily filed, and does not scratch ^ass. In presence of on 
excess of boron, the fusion becomes more difficult, a 
current of 600—700 amperes and 100 volts being required. 
Compounds of boron and molybdenum oontaming up to 
20 per cent, of boron are prepared in majmesium crucibles, 
heated in an oven with a current of 40Q amperes and 100 
volts for two or three minutes after melting ; compounds 
with more boron require a larger current of 500—600 
amperes and three or four minutes' fusing. The alloys 
containing Up to 20 per cent, of boron are brittle and 
have a density decreasing to about six with increasing 
boron content; the baraest of them scratch quartz. 
Above 20 per cent, they lose their metallic appearance, 
and become slate-like and of a bluish-grey hue ; their 
hardness and density diminish. The alloy richest in 
boron obtained contained 46^6 per cent., and had a density 
of 3*3. None of the com pounds obtained showld a 
crystalline structure. They are all attacked by fluorine 
in the cold, and by chlorine above a dull red heat. The 
powdered compounds are oxidised in the air, and bum in 
ozygtn. Hydrochloric and b^rofluorio acids are without 
aotion. Strong sulphuric acid dissolves them on heating ; 
cold dilate nitric ackl acts but slowly, though ra|»aly 
whe» heated. — E. F. A. 

Gold from cyanide »duiion$ ; Elutrolytie prteipitaUon 
of . B. Neumann. X., page 848. 

Ekolmr PatXKT. 

Ehelrie furnaeee. T. Parker, lamdott. Eng. Pat i4t884t 
July 19. 1905. ^ 

Tin fomaoe deserJbed emptoys eleetrio msistamse and 
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induction healing, and is intended for refining steel and 
for smelting nickel and other metals. Electric conductors 
of carbon, or other material, are embedded in spiral form 
in the bottom, sides, or top of the furnace casing. On 
passing an alternating current through these eonductors, 
the molten metal in the furnace is heated by radiation 
from the incandescent conductors, and also by magnetic 
and current heating eflfects produced by induction m 
the molten metal itself.— R. S. H. 

UwiTBD States Patents. 

lron‘Oxide scofc ; Process of dt^rolytically dissolving . 

C. J. Reed, Philadelphia, Pa. U.S. Pat. 827,179, 
July 31, 1906. 

This invention relates to a process of electrolytioally 
dissolving iron-oxide scale from the surface of a metal, 
and consists in placing the metal in a solution of sulphuric 
acid having a density above 1-06, preferably between 
1*15 and 1‘25. An electric current, of a density not less 
than 40 amperes per square foot, is passed to the metal 
as cathode from an anode of lead. — B. N. 

Iron stdphaie ; Ptocsss of dsctrolyticdUy removing scale 

and producing . C. J. Reed, Philadelphia, Pa. 

U.S. Pat. 827.180, July 31, 1900. 

An electric current of sufficient density to remove the 
scale is passed to the metal as cathode, in an electrolytic 
consisting of a heated strong aqueous solution of sulphuric 
acid. A diaphragm is interposed between the cathode 
and anode, and sulnhur dioxide is supplied at the 
anode. The cathode electrolyte is afterwards removed 
and cooled, ferrous sulphate being thus precipitated, and 
the residual solution is returned to the anode compart- 
mont of the electrolytic cell. — B. N. 

Electro'jdaiing tylindric(d artides ,• Apparatus for . 

R. 0. Totten, Pittsburg, Pa. U.S. Pat. 827,478, 
July 81. 1906. 

The article is held by sockets carried on supports which 
are mode to rotate in bearings fixed in the plating tank. 
The bearings are adjustable towards and from each other, 
but the supports are incapable of endwise motion, and 
are fixed opposite each other axially.— R. S. H. 

Lead-rtfining [Elcdro^tic] apparatus. A. G. Betts,* Troy, 
N.y. U.S. Pat. 827.702, Aug. 7, 1906. 

The electrolytic vat is provided with a “ bus-bar,” in 
which is a relatively wide trough-shaped cavity, and the 
latter has a number of wells of relatively small cross- 
sectional area, each containing a fluid metal. Several 
electrodes of unrefined cast lead in the form of plates 
are supported within the vat. each electrode havmg a 
lug overhanging the ” bus-bar,” and terminal pins, driven 
into sockets in the lugs, are immersed in the fluid metal 
in the respective wells. The under surface of each lug 
is inclined to the plane of the plate, and these inclined 
surfaces are received on upwardly-presented knife-edges 
supported on the electrolytic vat.— B. N. 

French Patents. 

Metal deposits ; Formation of brilliant by electrolysis. 

A^siCUtMen. First Addition, dated Feb. 1, 1906 (Under 
Int. Conv., Feb. 2, 1906), to Fr. Pat. 360,964. Jan 23 
1905. 

To the bath for the deposition of the metal, subaiances 
belonging to the class of gluooaides arc added, Thesp may 
be introduced either singly, or some mixture of difierent 
gluoosidos may be employed. (See this J., 1906, 806.) 

—E. S. H. 

Metals from ores ; Electrolytic process for the extraction 

of , and treatment of copper residues. L. M. 

Lafontaine. Fr. Pat. 363,701, Feb. 6, 1906. 

As electrolyte, copper sulphate containing free sulphuric 
acid, hyd^pm peroxide, and lampblack, is employed. 
The electr^lM are arranged close together, the anodes 
consisting of ih^ minerals either agglomerated or merely 
held %^aaitable oontainevs. The l^drogen pmxide hi 


intended to prevent iron going into nolntion, whilst the 
lampblack “ ensures the conductivity of the electrolyte, 
and assists the molecular deposition of copper at the 
cathode.”— R. 8. H. 

Tinning of lead ; Electro-chemical — — . J. Reoxka. 

Fr, Pat. 863.649, Feb, 27, 1906. 

The leai^ sheet to be coated with tin is first mechanically 
freed from oxide, and then tinned by an eleotrolytio 
process.— R. 8. H. 

XII.— FATTY OILS, FATS, WAXBS, 
AND SOAPS. 

{Continued from page 810.) 

Acyl groups of esters of pvlyhydric alcohols ,* Kinetics 

of the sjlitting-ofJ of by hydroxyl ions in an aqueous 

homogcMPOUs system [Theory of ‘ saponifcation]. R. 
Kremann. Sitzungsber. kaisorl, Akad. VVissensch. in 
WioQ, 1906, 116 [11. H 349—368. Monatsh. Chem., 
1006, 27. 007—626. 

In view of the discussion between Lewkowitsch and 
lialbiano as to whether the saiionifi cation of triglvcerides 
proceeds in three stages, with formation of di- anJ mono- 
glycerides as intermediate products, or in one stage, 
or, in other words, whether the reaction is biTuoleoufar 
or polymolecular, the author determined the reaction- 
constants for the saponification of triacetin, glycol 
diaoetate, and ethyl acetate by sodium hydroxide in aqueous 
solution at 0*^ and 19*8® C. The vnlues obtained for the 
velocity of the reaction were approximatelv constant 
when calculated by the aid of the formula lor bimole- 
cular reactions, but increased wth the duration of the 
reaction when calculated bv the tried formulup for tri- 
oiid quadri molecular reactions. The results obtained 
for the reaction-constants show that the raf^^•B of aanoni- 
flcafion of the different acetyl groups differ so little, 
that the effect is the same as in the case of the saponi- 
fication of an ester of a monohydric alcohol by an equiva- 
lent quantity of alkali. It was probably owing to this 
cause that Balbiano failed to recognise the formation of 
intermediate products. The author states that the 
results of his experiments show that there can no longer 
be any doubt that the saponification of esters of poly- 
hydric alcohols is a bimoleoular and not a polymoleoular 
reaction. (See Lewkowitsch, this J., 1898, 1107 ; 1899. 
1031 ; 1900. 264.)— A. 8. 


Enolish Patents. 

Grease or oil ; Apparatus for rendering or reducing 
vegetable or animal matter capable of yidding — .... 
H. J. Haddan, London. From the Edson Reduction 
Machinery Co., Cleveland, Ohio, U.S.A. Eng, Pat. 
22,241, Oct. 31, 1906. 

See U.S. Pat. 803,060 of 1905 ; this J., 1906,1248.— C. A. M. 

Vegetable or animal matter from which oily or greasy 
matter has been extracted ,* Process for converting into 

a marketable product . H. J. Haddan, London. 

From The Edson Reduction Machinery Co., dUeveland, 
U.S.A. Eng, Pat. 22,242, Oct. 31, 1905. 

See U.S. Pat. 803,051 of 1905 ; this J., 1906, 1243.— T.F.B. 

Emulsifying mineral oils ; Process for , and for the 

manufacture of mineral oil soaps. J. C. Fell, London. 
From E. Korndfirfer, Asoh, Bohemia. Eng. Pat. 
14,294, July 11, 1906. 

The inventor claims the compounding of a stable mixture 
(soluble in water) of mineriU and other oils, by taking 
the following proportions of the materials ; an alkaline- 
earth flulphoricinqleate, 10—30 parts ; olein, oleic acid, or 
stearin, 10— -80 ; mineral oil, yoseline od, or spindle oil, 
70—30 ; ammonia (sp, gr. about 0*910), 21—10 parts. 
The sulnhoricmoleates may be replaced by Turkey Red oil 
and ewoined soda or j^tash, the prqpoi^ons of t^m 
other ingredients being also subject to moiSfifioation. 
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The preoeet ooneiste ta treating the alkali compound of a 
aulphonated oil with any metallic oxide that mntiehea a 
aotuble compound with the eulphonated fattv acid, and 
.incorporating the product with oil or fat and ammonia, 
followed by the mineral oil. The product ia soluble in 
water containing about 8 per cent, (referred to the weight 
of laid product) of calcined aoda or potash. The soap 
claimed by the inventor is prepared oy mixing approxi- 
mately equal parts of strong alkali sulphoricinoleate and 
oleic acid, adding ammonia till the mixture is clear and 
alkaline, then adding mineral tar oil, and a solution 
of calcined sodium carbonate, the mass being boiled until 
a clear soap is formed.— C. S. 


United States Patent. 

Oils and unaaturated organic compounda ; Frocesa of 
hardening and adidifying . A. Kronstein, Karls- 

ruhe, Germany. U.S. Pat. 820,8(10, July 24, 1006. 

See Eng. Pet. 17,378 of 1900 ; this J., 1901, 1 123.— T. F.B. 

French Patents. 

Fish oil ; Process for removing the odour from . A. 

de Hemptinno. Fr. Pat. 363,078, Feb. 8, 1900. Under 
Int, Conv., March 28, 1005. 

See Eng. Pat. 12,526 of 1906 ; this J., 1906, 80.— T. F. B. 

Emulaiona from oils, fata, and fatty matters, stable when 
cold and when boiled ; Process for preparing consistent 

or fiuid aqueous . 0 . A. H. H. Kostors. Fr. Pat. 

363,076, Feb. 28, 1906. 

See Eng. Pat. 4688 of 1006 ; this J., 1906, 767.— T. F. B. 

Soap particularly suitable for the removal of stains of oil, 
tar, dbc. P. Ef Parquin. Fr. Pat. 361,412. April 26, 
1906. 

A CERTAIN proportion (say 80 to 60 per cent.) of wood 

ash ii incorporated with ordinary soap.— C. A. M. 


XnL-PIGHBNTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER. 

{Continued from page 821.) 
(i4.)-PIGMENTS, PAINTS. 

Cdouriny matters ; Prohibition of the use of injurious 

in Austria- JJunyary, Bd. of Trade J., Aug. 23, 1906. 
[T.R.1 

A Government Decree prohibits the use of injurious 
colouring materials in foculstufts intended for sale, and the 
sale of the same. Colouring matters containing antimony, 
arsenic, barium, lead, cadmium, chrome, copper, mercury, 
uranium, tin. and zinc, are held to be injurious under this 
Decree, as well os picric acid and all its compounds, 
dinitrooresol and its metallic compounda, mancheater 
and naphthalene yellow, orange II., aurantiee. aurin, 
goralUn, gamboge, &o. 

Further, the above-mentioned injurious colours must 
not be used in the preparation of eating, drinking, or 
cooking utensils ; cosmetics ; toys, picture books and 
irater colours for children. In the finish of carpets, 
.textiles, artificial flowers, leaves, and fruits, and similar 
.articles, for us© in connection with clothing, colouring 
matter must not be used which contains more arsenic 
than is tochnioally^ unavoidable. Textiles containing 
more than 15 mgrms, of antimony per 100 sq. cm, must 
not be used for clothing purposes. The use of lead com- 
pounds in the weighting and dressing of textile goods 
of all kinds is forbidden, if the same are to be used as 

The ^l^ree comes Into efieot three months after date 
of publication, which was on July 20, 1906- 


S^raros PATflMTa. 

Pig^fU tfith sUicon monoxide at Ua ban. H« K, Potter. 
IV. Pat. 863*168, Jan. 17, 1006. Unde? Int. Conv-t 
Jan. 26, 1905. 

See Eng. Pat. 1270 of 1006 ; this J., 1006* 434.— T. F. B. 

White lead ; Apparatus for the manufacture of — , Uniont 
Lead and Oil Co. Fr. Pat. 363,833, March 6, 19()6. 
Claim is made for an apparatus movided with means 
for the mechanical introduction of the finely-divided lead 
into the difierent compartments of the oxidation chamber. 
There is a frame, moving on rails, and capable of beings 
regulated in height so that the lead falls directly oil to^ 
the trays, which are then carried on an endless onain or 
other mechanism into the chamber, where superposed 
supports are provided to receive them. The feeing 
device is suspended from upright supports, which can be* 
raised or lowered telescopically, by means of a screw, the 
said screw and the endless chain toeing under independent 
control if required. The oxidation chamber is open at both, 
ends, so that the introduction of one tray expels others in. 
which the conversion of the lead is complete. Several 
such chambers may be worked in conjunction, with an* 
open space between them, in which is placed a washing ' 
apparatus to receive the trays containing the white lead. 

— C. A. M. 

Paini and varnish remover ; Non-inflammahle — ^ 
C. EUis. Ft. Pat. 363,506, Feb. 20, 1906. 

See U.S. Pet. 817.141 of 1906 ; this J., 1906, 434.— T. F. B. 

(B.)— RESINS, VARNISHES. 

English Patent. 

Phend-edeohda ; Manufacture of prodsuata of eoniensatioi^ 

of . Fabr. de Prod, de Chimie Organique de Lake, 

Paris. Eng. Pat. 15,517, July 28, 1905. Under Int. 
Conv., Sept. 16, 1904. 

See Fr. Pat. 350,180 of 1904 ; this J., 1905* 1244.— T. F. B. 
United States Patent. 

OU-doth or lindeum ; Substitute for W. MelviU% 

Manchester. U.S. Pat. 828,623, Aug. 14, 1906. 

See Eng. Pat. 22,114 of 1904 ; this J., 1905, 1118.— T. F. B. 

French Patent. 

Linoleum ; Treatment of granular composition hr — , 
Rheinische Linoleumwerke Bedburg Aotien-Oes. Fr. 
Pat. 363.253, Feb. 13, 1906. 

The composition is dusted with a fine vegetable fiomv 
preferably rice or potato flour or other subetanoes with the 
property of leaving the suppleness of the product intaeV 
whilst themselves imparting a certain agglutinating power. 
The object of the addition is to destroy the extemaL 
stickiness of the linoleum oompoeition.-r-O. A. M. 

(C.)— INDU-RUBBER. Ac. 

Rubber euUimion in Malay States. Bd. of Trade J., 
Aug. 23, }906. [T,R.1 

The high price of rubber and the proved suitability of 
land in the Federated Malay States for its cultivation have 
led to numerous applications for land, more particulai^ 
in Selangor, where almost all the accessible land between 
the Klang and the Selangor Rivers has been taken up for 
rubber planting. Next to the coast districts of Selangor*, 
the fiungei Ujofig district of the Negri Sembilan apl^ra 
to be the locality most in favour witn rubber prospeetors. 
The area alienated for the planting of Para rubber is some 
100,000 acres, of which about 38,000 acres have 4l|«ndy 
been planted. Most of the Para rubber trees of t^ Me 
of five years or more have been kitted 200 to th4 'tWb ; 
some estates heve as many m to the acre, On the 
more reMt cliariiigs^e avefWgc is i^rObhbiy ITU tb 
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acre. The number of trees of all ages in the Federated 
Malay States may perhaps be put at six to seven millions. 

The rubber production of 1905 is estimated to have 
been 300, OOO lb. 

EKQLIflH PaTXNTS. 

Bubher waste of all kinds ; Process for regenerating . 

J. Neilaon, Linden, Germany. Eng. Pat. 17,452, 
Aug. 29, 1906. 

Sxi Fr. Pat. 367,336 of 1905 ; this J., 1906, 83.— T. F. B. 

India-rubber ; Process for the devuleanising of vulcanised 

. M. Kdmer, Grunau, Germany. Eng. Pat. 

22,504, Nov. 3, 1905. 

. Sxx Fr. Pat. 368,635 of 1906 ; this J., 1906. 326.— T. F. B. 

- Skins and furs ; Process of trealing'^f^u}€Uerjiroofing'\ . 

J. Klugmann, Riga, Russia. Eng. Fat. 25,957, Dec. 13, 
1906. 

A coATDio of caoutchouc and other suitable substances, 
such as zinc oxide, chalk, and liquid hydrocarbons, with 
or without the addition of mineral colours or the like, 
^ is applied to the inside of the tanned skin, and then 
vulcanised by means of carlxm bisulphide and sulphur 
chloride. Aavantages claimed for this process are that 
the separate cloth covering can be dispensed with, and that 
the waterproof skins are cheaper and more supple than 
the ordinary “ smoked ” goods. — C. A. M. 

Fbknoh Patent. 

Caoutchouc, guttapercha, and analogous substances ; Process 

and machine for purifying, . F. C. Hood. Fr. Pat. 

363,291, Feb. 16, 1906. 

. Sbi U.S. Pats. 821,716 and 821,717 of 1906; this J., 
.1906, 646.— T. F. B. 

XIV.— TANNING, LEATHER, GLUE, SIZE. 

{Continued from page 822.) 

.Depilatory agents ; The action of . E. Stiasny. 

Gerber, 1906, 82. 200—202, 214—216, and 228—231. 
The usual depilatory agents such as lime, alkalis, sodium 
; sulphide, Ac., besides removing the hair also increase 
the weight and volume of the hide or skin, and more or 
less improve its elasticity. The author records the 
results of experiments undertaken with a view of ascer- 
taining the course of the action of different depilatory 
•solutions. The action is shown to be dei^ndent on tim 
conbentration of the solution, but even in the same con- 
•^oentration, different alkaline solutions have very varying 

• effects. For instance, when N/20 solutions are employed, 
sodium and barium hydroxides make the hide very elastic 
.and increase the weight, but have little, if any, depilatory 
.action, whilst calcium hydroxide and ammonia, which 
•^completely remove the nair, give comparatively little 

increase in the weight, and do not improve the elasticity. 
Although the depilatory action is dependent on the 

• conoentration of hydroxyl ions in the solutions, such is 
not the case with the increase of weight of the hide, 
and the elasticity diminishes as the depilatory action 

increases. Ammonia, however, differs considerably in 
.its action from sodium hydroxide, in that, even in 
dilute solution, it completely^removes the hair. Taking 
-each alkali separately, the actual amount absorbed by 

• the hide is proportional to the concentration of the solution, 
but from N/20 solutions more than twice as much lime 
is absorbed as soda. The quantity of hide substance 

• going into solution is also proportional to the strength 
of the alkali solution, and sodium hydroxide and ammonia 
dissolve about twice as much as calcium and barium 
.hydroxides. — W. P. 8. 

Tannery eluents ; Biological purification of . W. 

Eitaer. Gerber, 1906, 82 , 199—200, 213— 214,. and 
227-^*228. 

.A^OMOXSan the effluents from tanning and leather works 


vary considerably in their composition, the biological 
treatment will, in most oases, effect their purifieation. It 
is neoessa^, should free acids be present, to treat the 
effluent with precipitants in a settling tank before it 
passes to the decomposition tank and filters. By careful 
construction of the plant and good supervision, effluents 
may be obtained which are nee from tannin, colour, 
turbidity, and odour, and which develop no trace of 
odour even when kept in closed vessete for a considerable 
period of time. Effluents containing soluble arsenical 
compounds cannot be treated by the biological process. 

— W. P. S. * 

English Patent. 

Skins and furs ; Process of treating [v)attrprooiing'\ . 

J. Klugmann. Eng. Pat. 26,967, 1906. XIIIU., 
see col. i, this page. 

XV.— MANURES, &o. 

{Continued from page 822.) 

Soil ; Phosphohumic constituents of the J. Dumont. 

XXIV., page 871. 

English Patent. 

Nitrogen compositions [Fertiliser ] ; Production of . 

O. F. Carlson, Stockholm. Eng. Pat. 16,446, Julv 7, 
1906. Under Int. Conv., Feb. 28, 1906. 

The nitrogen product (calcium cyanamide), obtained 
by passing nitrogen over highly heated, calcium carbide, 
is stated to l)e produced at a lower temperature if 
addition be made to the carbide before heatmg, of one 
or more fluorides of an alkali or alkaline-earth, with 
also, if desired, a sulphate of an alkaline-earth or of 
an alkali. The addition of calcium chloride to the 
carbide ^ be heated, as previously practised, is stated 
to be objectionable, and is deprecateo, since the product 
is liable to get moist when stored, becomes thus difficult 
to spread as a fertiliser, and is especially difficult to 
pack.— E. 8. r 7 

French Patents. 

“ Phospho- guano ; Manufacture of in part from 

bones. E. Gu^rif. First Addition, dated Feb. 2, 1906, 
to Fr. Pat. 366,874, Feb. 11, 1906 (this J., 1906, 1182). 
The process described in the main patent as applied to 
bones (treatment with sulphuric acid, followed by mixing 
with calcium phosphate) is herein extended to animd 
refuse, entire animals, leather cuttings, skins, feathers, 
night soil. Ac. — E. 8. 

Septic tank effluemis ; Method for the distribution of 

for fertilising purposes. C. Harper. Fr. Pat. 363.297. 
Feb. 15, 1906. XVIIIB., page 863. 


XV1.-AUGAR, STARCH* GUM* See. 

{Continued from page 823.) 

Beetroots ; High ^arising substances in . K. C. 

Neumann. Z. Zuckerind. Bohnion, 1906, 80 [10, 111, 
636 — 646. 

It has been frequently asked whether the high dextro- 
rotatory polarisation of beetroot juice is due to sugar 
only, or whether such constituents as raffinose and com- 
plicated polysaccharides (dextrans) are present. The 
question usually arises when the output of Sugar in the 
factory does not correspond with what would be expected 
from the polarisation of the beqf, the undetermined 
^sses appearing abnormally high. The pest season in 
Bohemia was marked by beet products of hira polarisation, 
so that in a factory making wWte sugar (cubM, granulated, 
Ac.), and employing a saooharate process (separation), 
the runnings of the second product showed not only a 
high polansation, but, as compared with the previous 
year, which was a normal one, a large quantity of tafflnose 
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(up to 3 pfir oont.), or otiier subitaaoe of timikr ohoraotor 
the preMnoe of whioh was isdioatod by invmion. Beets 
from different distviots of Bohemia showed differences 
, between dkeet polarisation and sugar as determined by the 
dergetinTeieionof 0’85 to 0*47 per cent, when the juice of 
fully ripe beets polarised 18*9 to 22*3 per omit. The analyses 
were oarried out so as to obviate errors due to the volume 
of lead precipitate during olarifioation. or quantity of 
acid used for inversion. The cause of the observed 
differences is. therefore, soaro^y to be sought in the 
anal 3 rtioal jm^edure. but in the special character of the 
beetroots during the campaign 1905-6.— L. J. db W. 

Starch [in Gcrecia] ; Determination of . B. 

Giohwendner. XXIII., page 870. 

Fermentable matter t» grain ; Determination of . 

Boidin and Lavallfe, XXIII., page 870. 


Enoush Patints. 

Evaporatore for mgar. U. Stewart and Co., and T. 
Wisbart. Glasgow. Eng. Pat. 16.269, Aug. 10, 1906. 



Claim is made for an evaporator fitted with an entrain- 
ment preventer, whioh consists of an annular or approxi- 
mately annular chamber, AA^, closed at top and bottom, 
flttedin the dome or upper end, B^, of the evaporator. B, 
and composed of oylindrical outer and inner shells, of 
which the outer one, A^, has a segment out out of it at 
A^ (Pig. 2). so as to present an opning at A^, between the 
inner and outer shells, outside a plate. A*, which joins them, 
and extends tangentially from the inner shell to the outer 
one. On the inside of A4, an opening U made at A^ in 
the mner shell, so that a free passage is formed for the 
vapour ifcom ^be evaporator entering t£e, annular ohamber 
round we toer ibell, A. and passing tbenee through the 
opei^g, A^ upwards tl>^ou 2 n an outlet formed by a 
continua^on of the inner extending into outlet 
funnel, B*. at the top of the evaporator. The upper part 


of the entrainment ohamber is formed by a plate, C' 
in contact with the domed top, d We eyapdratorr- 
or the said dome may serve as the top plate of the chamber 
whose bottom or lower side is closed by a plate, 0^, of 
conical formation, having one or more draining holes, e, 
around the lowest edge. The path of the vapour is 
indicated by arrows ; any particles of liquor carried by 
the vapour are caus^ by centrifugal force to strike the 
outer shell, A^, whence they descend and drop through’ 
the orifices, c.— T. H. P. 

Sugar juices ; Purification of — — . ** C. H. Bertels, 
Brussels. Eng. Pat. 17.554, Aug. 30, 1905. 

Claim it made for a process for the purification of sugar 
juices by means of bydrofioosilioio acid, aooording to^ 
which the sugar juice at about 22^ B. is cooled, and the 
acid solution at about 32® B. is added in the requisite 
quantity, whilst the liquid is stirred, and after the pre- 
cipitate has formed and settled, the clear liquid is decanted, 
whereby a liquid is obtained whioh is easy to filter ; the 
neutralisation of the liquid is also rendered poesible, 
and the recovery of the hydrofiuosillcic acid is easy. 
This recovery of the acid from the alkali fluostlioate 
formed is carried out by adding an equivalent quantity 
of sulphuric acid and for every 140 parts of the latter, 
35 parts of silica, and then applying heat as in the ordlnwy 
process for the manufacture of hydrofiuosilioic acid ; 
the alkalis jrresent are transformed into sulphates which 
furnish a valuable manure. If the addition of silica be 
omitted in the recovery process, hydrofluoric acid is 
obtained.— ‘T. H. P. 

Sugar : Mechanical ** blueing'' apparatus for use in 

’ treatment of . R. K6nig, Brussels. Eng. Pat. 

22,435, Nov. 2, 1906. 

The apparatus consists of a closed tank of given capacity^ 
having a vertical central pipe, the upper end of whi^. 
is closed by a ball-valve. At the bottom of the tank ore 
two openings, one under and in oonneetion with the 
central tube, and the other a short distance from it. 
These openings lead to a three-way cook, by turning 
whioh the tank may be filled with steam ; on again 
turning the cock, the steam is directed through a pipe to 
a tangential distributor containing the sugar to be treated ; 
the steam supply being out off from the tank, condensation 
takes place, and a sup^y of blueing liquid it drawn into- 
the tank. On once again turning the cook, steam it 
admitted up the central pipe of the tank, and its contelfta 
forced out mto the distributor* — W. P. S* 

Sugar and similar materials ; Centrifugal machines for 

darifying and washing . C. Sohiiler, Greven- 

broioh, Germany. Eng. Pat. 10,278, May ^ 19(16. 

In the centrifugal machine described, there is arrattc^ a 
series of moulds and clarifying chambers, the latter Being 
pivoted by means of links to a frame in such a manner 
that, by moving the frame, the chambers be pressed 
against or moved away from the moulds. The clarifying 
or washing liquid is supplied from a tank, arranged on the 
frame, to the chambers, and, as the lower portions aro 
narrow, no accumulation of the liquids can take place 
at the said lower parts. In this way the layers of the 
material contained in the moulds are subjected to a 
uniform clarifying or washing. — W. P. S. 

Fbxvoh Patxxts. 

Liquids [Sugar solutions^ ; Evaporation^ oonceMra* 

tion, distmation, and drying of . A. Montnpet and 

L. Jannin. First Addition, dated Feb. 7, 1966, to Ft. 
Pat. 839,177, Nov. 21, 1908. I., page 840. 

Deodrin ; Process and apparatus for adding moidnra 

to . W. H. Uhland, G.m.b.H. Fr. Pal 363,Mi, 

Feb. 20, 1906. 

Trb dry dextrin falls dbwn a vertical tower, the eidoe ol 
which are fitted with inclined plates. In Its 
oeufsa down tbs toweic, ^the dextnn encottnters a e nt r s aS* 
of moist air introdueed at the bottom of tiie tower,*-^W J9.S*. 
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iBeer yeast ; Comparative etudiee on three species of tap- 

fermentation , F. Regensburger. Z. ges. Brauw., 

1906, 20, 430—433 and 440-442. 

ITni author has submitted three races of top-fermentation 
beer veasts to a oloao botanical study similar to that made 
by Will on four races of bottom yeasts (this J., 1904, 450). 
.To a certain Extent the microscopic form of the cells 
aerved to differentiate one race from another, but there 
was no specific difference between the cells of these yeasts 
and those of the bottom yeasts. Differences wore recorded 
as regards the resistance of these three races to high 
^temperatures, the time required to start fermentation, 
the character of the yeasty head, the intensity of spore 
formation, and the time elapsing before spores wore 
formed in relation to variations in the temperature. As 
(regards film formation, the fundamental observations 
recorded by Will for the bottom -fermentation yeasts, hold 
good for the top-fermentation yeasts. As a rule, the long 
chains of sausage -shaped cells l^louging to the first genera- 
^ tion of film cmls were far more numerous in these top- 
fermentation yeasts than in Will’s bottom yeasts, and 
the production of films was more intense. One of these 
yeasts was distinguished by its very slight tendency to 
'form a yeast ring. The films on old cultures were 
mostly composed of resting cells [chlamydospores] 
•■differing from those of bottom yeasts only in their relative 
poverty in glycogen. The colonies developed from single 
•cells on solid media belonged to the irregular ty]:)eB 
(Will’s types 2 and 3), which are rarely observed in bottom 
veasts, most of which develop according to the regular 
•type 1 (mulberry type). With large sowings, the 
yeasts showed differences amongst themselves as regards 
the appearance of the colonies and the formation of 
streamers. The old colonies also differed in the time 
of formation as well as in the proportions of the con- 
r stituent cells of the later geTierations. The chief difference 
between colonies from large sowings of these top yeasts 
and Will’s bottom yeasts, was the relatively early appear- 
ance of resting cells amongst the delicate, elongated cells 

• of the streamers, and the production of cells of the second 
-generation from these resting cells. In the case of bottom 
yeast, Will never observed these cells amongst the 
streamers ; he only observed them on the surface of the 

•'Cehtral portion of the colonies. 

Tbt. author concludes that different races exist amongst 
the top- fermentation beer yeasts just as much as amongst 
the bottom beer yeasts, and that these races are capable 
■of being differentiated by careful obefervations of their 
morphology and modes of development under various 
•conditions, as well as by their physiological properties. 
"The analogy between tbe life-history of the top yeasts 
^and that of the bottom yeasts is complete. The only 
differences between the two classes are the greater rapidity 
.rand intensity of growth, budding, spore formation, and 
film development shown by the top yeasts as a rule. 
In addition, the spar-like growth of the budding chains, 
which also shows itself in the form of the colonies from 
single cells on solid media, and the non-secretion of the 
-enzyme mellbiase, are, with few exceptions, characteristic 
’*oi the top-fermentation races. — J. F. B. 

Yeast : Plasmolysis and turgor-regulation of . N. H. 

Bwellengrebel. Ontralbl. Bakt. Abth. 2, 1905, 14 , 
374—388 and 481—492. Wooh. f. Brau., 1906, 23, 
300-.802. 

Whxn yeast is subjected to the osmotic pressure of a 
liighly concentrated solution, the cells undergo plasmolysis. 
Very pronounced plasmolysis promptly occurs when the 
veast IS placed in undiluted glycerol. The behaviour of 
(ihe protoplasm under these circumstances is variable ; 
- sometimes it shrinks entirely away from the cell -wall ; 
^at other times it remains attached thereto at various 
points ; the vacuole becomes Battened and sometimes 

• divided. With less eoncentrated solutions the effects are 
IkMs marked^ and a dhninishing range of effects is observed 
^as the eonoentratioii is lownM« until a minimum limit 


of oonoentratiou is reached at which no plasmolysis 
occurs. With dilute solutions of glycerol this minimum 
limit of concentration cannot be accurately determined 
in the case of old cells, but in young cells, with buds still 
adhering, an indication of incipient plasmolysis is afforded 
by the appearance of a narrow zone of separation on either 
side of the dividing wall between the mother and the 
daughter protoplasms. Yeast is sensitive to sudden chan|m<> 
in the osmotic pressure. If yeast be grown in a highly 
concentrated medium, apd then be brought suddenly into 
water, many of the cells burst, whilst others develop 
elongated swellings with extremely thin walls. The 
plasma extruded by the burst cells, brings about the 
agglutination of the others. When the cells are killed 
by plasmolysis, the vacuole retains its vitality for a loMcr 
period than any other portion of the cell-contents. The 
minimum limit of pressure required to produce visible 
plasmolysis is taken as a measure of the turgor 
pressure of the yeast ; it is the resultant of the osmotic 
pressure, the distension pressure of the plasma, and the 
surface tension. In the case of a young culture of yeast 
in Fischer’s solution, the turgor pressure was equivalent 
to that of a solution of 0*24 grm.-mol. of sodium chloride 
per litre, = 8-4 atmospheres ; that of pressed yeast straight 
from the factory was 0*4 grm.-mol. of sodium chloride, «» 
14 atmospheres ; and that of yeast grown in grape-must 
was 0-6 grm.-mol. of sodium chloride, =» 21 atmospheres. 
The yeast responds to changes in its surroundings by 
changes in its turgor pressure, but on the whole it is 
not so sensitive as the mould fungi are. Temperature and 
aeration are without effect. The turgor varies 
according to the nature of the carbonaceous and nitro- 
genous nutrients supplied to the yeast ; the transference 
of yeast from a nutrient medium to a non-nutrient medium 
of the same osmotic pressure causes a considerable fall 
in its turgor pressure. Substances vary in their 
plasinolytic effect according to whether they penetrate 
the oell wall or not. A substance is described as “ non- 
intrameate,” i.c., non- penetrating, if it cause visible 
plasmolysis at concentrations isosmotio with 0*26 — 0*33 
grm.-mol. of sodium chloride jier litre. Non-intrameate 
substances exert their full osmotic pressure on the yeast, 
but in the case of partially intrameate substances 
the osmotic pressure is partly balanced by the penetration 
of the dissolved substance through the membrane ; such 
substances require higher concentrations for plasmolysis. 
Most of the salts of the alkali metals are non-intrameate, 
the sugars are intrameate ; ethyl alcohol penetrates 
easily, glycerol with difficulty, and mannitol not at all ; 
chloral hydrate is non-intrameate. 

Yeast may be cultivated in solutions of increasing osmotic 
pressures up to 2*5 grm.-mols. of sodium chloride per litre. 

Cultivation of the yeast in solutions of high osmotic 
pressure induces a corresponding rise in the turgor 
pressure ; yeast can be grown in a 60 per cent, solution 
of cane sugar as soon as its turgor pressure has regu- 
lated itself to the high concentration. Conversely the 
turgor pressure is lowered by transference from a 
concentrated medium to a dilute one, provided the change 
is not so sudden as to burst the cells. — J. F. B. 

Yeast ; Behamour of butyric and allied acids in presence 
of — — . T. Bokomy. Allgem. Brauer.- u. Hopfen.- 
Zeit., 1906 ; Z. Spiritusind., 1906, 29, 292. 

Tkn grrns. of yeast are killed by between 0*05 and 0*1 grm. 
of normal butyric acid, though a 0*05 per cent, solution of 
the acid does not prevent reproduction. Lactic acid of 
2 per cent strength will stop reproduction. In the case 
of isovaleric add, 0*2 grm. does not kill 10 grms, of 
jessed yeast; the lethal dose is in excess of tins figure, 
llie lethal dose of normal valeric add for 10 grms, of 
pressed yeast is between 0*25 and 0*5 grm., but nearer 
the former, a strength of 0*1 per cent, being suftident 
if the quantity he large enough. For the same weight of 
yeast, 0*25 grm. of oaprdo acid is inauffiotent to pi^uoe 
fatal results; isooapmc add Is still less potsonmu. 
The author also finds that the ortho oompounds of the 
nitrotoiaeiies and nitrobenzaldehydfs ai:o more pokonous 
to vegetable and animal cells than the para oonmoiuids, 
the converse being the case with the toluidinee,— 8. 
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J8««r, healed ? BMterifd fi/^ra oj — — . /. P«et((^omoito« 
e«rm>^ f, Piilirmi^nii. C5entnill>l 3akt. Abtk 2. 
im 10. 000 ; a:, ges. Bran,, 1006, 20, 466. 
PntudmiwM4 careutaioe, grown at 22° 0. on natitral 
tintriaat galatiii, agar*agar, boiled egg albumin, neutral 
mitrient broth, or peptone water, forma motile rode that 
show no iendegoy to unite to form chains. A tuft of 4—6 
nndulatini (lagelln is present on one polo of the cell. 
Thmtgh 22° C. is the optimum temperature, growth pro- 
oeeds at 0° 0., and a thin fi|p is formed on agar-agar at 
36° C. In neutral broth, a greyish-white skin is formed, 
together with general ha/.e and a whitish sediment, the 
liquid jmdually turning pale yellow. Growth proceeds 
on similar lines, though less decidedly, in peptone water. 

At higher temperatures, long rods, ‘uniting to long fila- 
ments, are formed. 'J'ho optimum alkalinity for the 
organism in broth is equivalent to a content of I per cent, 
of l\r/l sodium hydroxide solution. The smallest trace of 
acetic imid prevents all growth. No gas is liberated in 
sacoharine broth (grape sugar) ; no indole can be detected 
in cultures in peptone water or broth. The organism is 
facultatively anaerobic. Growth occurs in Mayer’s 
mineral nutrient solution 11., with special sources of carbon 
and nitrogen. On agar-agar the organism will stand 
heating to 60° C. for an hour, 1^ hours Dcing necessary for 
sterilisation, but half an hour is sufficient in beer containing 
4 — 6 per cent, (by vol.) of alcohol. In nutrient broth the 
addition of 1 per cent, of ethyl alcohol prevents growth. 
The bacterium otows badly in sterilised b^r, and produces 
slight haze. In mineral nutrient solution containing 
1 per cent, of ammonium chloride, the short rods grow 
longer, and generally unite in pairs, one member develop- 
ing a pear-shaped terminal enlargement. The chains also 
throw out laterally a number of small warty exore.scences, 
swelling up into globular bubbles that undergo constric- 
tion. These growths, when transferred to fresh nutrient 
solution, devmop long, large, and also very small, short, 
motile cells. ^I^irge and small globules are also found, 
lying side by side, with a fine connecting filament between 
them, analogous to the formation of zygospores in higher 
fungi.— C. S. 

Acetic jermttU ; Compo^mion of an . E. Aliaire. 

Compt rend., 1906, 143, 176—178 
Thk bacteria were oolleoted from the surface of about 
2000 litres of liquid, wiiich had been fernumted with a 
technically pure culture, washed with water and alcohol, 
and driefi ; only about 6 grms. were obtained. The 
alcohol extracted 1'56 per cent, of fatty matter from the 
bacteria ; this was composed, to the extent of from 60—60 
per cent, of lecithin. The product free from fat gave 6*9 
per cent, of nitrogen and 6*9 per cent, of ash, which con- 
sisted chiefly of phosphoric acid, potassium, calcium, 
magnesium, sodium, and iron oxides, and also oontairiod 
1*66 per cent, of copper and some silica. The author con- 
siders that the high proportion of copper and iron present, 
indicate that these metals play an important part in the 
phenomena of acetificatiou. — E. F. A. 

FtrmentahU matltr in grain ; Determination o/ — — . 

Boidin and de Lavollde. XXIII., page 870. 

Fruit juices j Determination of malir arid and other fixed 
aeids in . W. Mestrezat. XXIII., page 870. 

AUxihd production in Franu, Times, Aug. 17, 1900. [T.R.] 
AoooBntiro to statistics published in the ** Journal des 
IMbats,*' there were 24,038 ''professional ” distillers and 
763,866 private disrillers in Imnce in 1906. The total 
production of alcohol, which was 2,181,362 hectolitres 
(about 48 million galls.) in 1904, rose to 2,630,116 hecto- 
litres (about 56| milHon galls.) in 1906, an increase of 
348,764 hectolitres, 

EiraLiaa PaTutrs. 

jBssr^ and other Apparatus for chiUiiM and 

rnrhOHaUnff — . E. A. Attack, The Farringdon Works, 
and H. Boiitilex and Stms, Ltd,, all of 140^0. Eng, 
Pat n«622» Atig. 31, im 
^p0arakii Moetits at an open brine tank proviited 


with a refrigerating coil ; in this tank is placed a vertical 
oUwed oyliflier^ the ends of which am prdeFebljf concave, 
and the rides corrugated horizontally. The closed ves^l 
is charged with carbon dioxide, and tiie beer then passed in 
at the top through a spraying device, so that it flows down 
the corrugated sides of the vessel. When the beer hse 
filled the vessel to a certain height, the operation of drawing 
it off is commenced ; this is done by means of a nspe at 
the bottom of the cylinder, by which the Seer is 
conducted to the filter and bottling apparatus. Carbon 
dioxide may be pumped into the bottom of the closed 
vessel to obtain a nighor oarbonation of the beer.— W. l\ 8. 

Filtering and washing apparatus^ w>rr ^iorHa^arljf for 
use in brewing. A Jacobs, Brussels, and iJeaenians, 
Lilia Eng. Pat. 19,730, Sopt. 20, 1005. 

Claim is made for an impoved apparatus for filtering 
worts and extraction of mash residues for brewery pur- 
poses, in which the bottom of the apparatus is provided 
with channels serving both for running off the Worts 
and for the introduction of the washing water through 
the filter plates covered with filter-cloths into the maw 
residues, and in which a space, provided above the filter- 
plates serves as the mixing chamber in which the residues 
and the washing water are intimately mixed, for the 
purpose of securing the complete exhaustion of the said 
residues.— T. H. P. 

Brewing ; Process of . H. C. Lee, London. Eng. 

Pat. 26,274, Dec. 16, J905. 

Uj5MALT£n grain, provlonslv gelatinised, is treated in a 
separate vessel, and at a nigher temperature than the 
initial mash heat, with a portion of the wort obtained by 
mashing malt. Both the grain and the malt arc treatea 
preferably in h finely-ground condition. The two worts, 
after being drawn off, can then be treated separately with 
hops in the ordinary manner, or may be mixed together 
in any desired proportion for such treatment. The mash 
tun and the grain vessel are provided with the usual 
agitating, heating, and cooling arrangements. — W* P. S. 

Carbohydrates in general ; Process of treating [Mendering 

soluble] principidly for grain disti^ion* A. 

Boidin, Seclin, France. Eng. Pat. 16,689, Aug. 16, 1905. 

In order to remove alkali and magnesium phosphates, 
which have a retarding action on the solution of the starch, 
and thus to facilitate the boiling and solution of carbo- 
hydrates, chiefly in the distillation of grain, the obstructing 
phosphates are removed by washing or treatment with 
alkali or with salts of the heavy metels. The grain may 
also be treated by the addition of a quantity of mineral 
or organic acid not more than sufficient to convert the 
major part of the phosphates into the condition of mono- 
basic phosphates. The solutions thus obtained contain 
only soluble starch and traces of slucose, the object 
being to manufacture soluble starch in a favourable 
condition for diastatio saccharification. It is Stated 
that the final process of boiling (the process following 
that of removing the phosphates, Ac.), now only needs 
to continue from three-quarters of an hour to an iiour. 

— W. P. 8. 

Unit*© States Patent. 

Mali house and apparatus. W. P. Rice, Chicago. tJ.S. 

Pat. 826,886, July 24, 1906. 

See Eng. Pat. 14,103 of 1905 ; this J., 1906, 1318.— T. F. B. 

Fbenoh Patent. 

Brandy from Algerian grapes ; Process for making — — . 

E. A. Barbet. Fr. Pat. 361,428, May I, 

The Juice obtained from the grapes is saturated with 
chalk, and then heated to a temperature of 65° to 70° 0. 
in order to coagulate the albuminous matters preiont. 
A.Uttit ox-Mood and milk of lime may also be added to 
ansuxe complete darifioatiour and m solution la then 
fi^ed* H tlm inioe be slightly alkalino it is nsulimllied 
by the addition of phosphorio aeid bsfom IU,tcrii|g4 Mf 
excess of lime it thus pi^pitated. 1%a olsoff jmeo is now 
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concentrated, in mouo, to a eyrup of about 80° to 86° B. 
rhie » filtered through a meonanical filter and then 
ihrough animal oharooaL It ii then run into caske for 
sxportation, or for brandy production.— -W. P. S, 

xvm.— FOODS; 8AHITAT10N; WATER 
FURIFIOATION. & DniNFECTANTS. 

(Continued from page 826.) 

(A.)~rOODS. 

'iodium tulphite recoverable from food products ; The 

amount of as a basis for the determination of the 

amount originally present. 0. D. Holley. J. Amer. 
Chem. Soc., 1906, 28, 993—997. 

Th* resultg of a number of experimente are given, in 
vhioh known amounts of sodium sulphite were added to 
neats, and the quantity of sulphurous acid recoverable 
letermined after allowing the meats to stand for varying 
Bngths of time. When the treated meat has stood for 36 
lours, this quantity is shown to be approximately one- 
ourth of the amount added originally. From the results 
)f analy^s of sausage meats, Ac., bought at butchers’ 
iho|>s, it is seen that the amount of sulphites mixed with 
neats to preserve them is much larger than is generally 
lunposed. One sample yielded 0-361 per cent, of sodium 
ulphito (caloulated from the sulphurous acid obtained), 
howi^ that about 1-44 per cent, had been added origin- 
ally. The amount of unoxidised sulphite remaining in fried 
neats (sausages) is also about one-fourth of the quantity 
idded. In the case of dried fruits which have been 
deaohed with sulphurous acid, free or combined, the 
amount remaining unoxidised in the fruit is large, averag- 
ng 0-124 per cent, in 14 samples examined. From one 
lample as much as 0-226 jier cent, was recovered, cal- 
ulated as sodium sulphite.— W. P. S. 

3uUtr ; The Polenske method for the detection of cocoanut 

oil in . S. Rideal and H. G. Harrison. XXIII., 

page 870. 

English Patents. 

^ood : Sterilisation of articles of . C. C. L. G. Budde, 

Copenhagen. Eng. Pat. 16,304, July 26, 1906. 

?iti process consists in adding hydrogen peroxide with 
lydroxylamine, or hydrazine, to the food to be preserved, 
he quantity of hydrogen peroxide added being in excess 
f that required to decompose the hydroxylamine. An 
xample is given in the cose of milk 0*16 grm. of 
ydrazine hydrate and 1*36 grms. of hydrogen peroxide 
re added to each litre of milk to be sterilised. The milk 
j then heated to from 60° to 66° C. for about three hours, 
when it will be found to be completely sterile.” By 
sing larger quantities of the preservatives, the heating 
lay be omitted. — W. P. S. 

drying foodstuffs of vegetable origin ; Process for . 

F. Zundel-Donati, Schirmonsee, Switzerland, Eng. Pat. 
16.597, July 29, 1906. 

IB Ft. Pat. 366,336 of 1906 ; this J., 1906, 1319.— T. F. B. 
United States Patent. 

’ood products and method of making the same ; Vegetable 

and other . J. E. Bloom, New York. U,S. Pat. 

826,888, July 17, 1906. 

HE food is prepared from seed meals, such as commeal. 
y addinil to the sameanoh proportions of olein, palmitin^ 
tid stearm ae will oaufe the laity content of the product 
) have the approximate oompoaition of human fat, 
itee also U,S.^a4. 762,820 and 782,821 of 1906 : this J.. 
906. 241.)— W. P.JS. 


FRENoat Patent. 

Animal tissues or misttures thereof with c&wr substanus ; 

Process of preserving , and products obtained 

thereby. J. R. Hatmaker. FT. Pat. 868,679, Fob. 
28, 1906. 

See Eng. Pat. 4361 of 1905 ; this J., 18Q^ 882— T. F. B. 

(B.)— SANITATION ; WATER PURIFICATION. 
Enolisk' Patents. 

Water: Apparatus for purifying by distillation. 

W. Gark, London. From The American Water Puri- 
fying Co., Philadelphia. Eng. Pat. 16,177a, Aug. 8, 
1905. 

See Ft. Pat. 366,762 of 1906 ; this J., 1905, 1319.— T. F. B. 

Wafer, or other liquids ; Apparatus for purifying — , 
E. Stephenson, London. Eng. Pat. 25,016. Deo. 2. 
1905. 

Upon the spindle of the hydraulic measurer, described in 
Eng. Pat. 3731 of 1886, a toothed wheel is secured and 
gears into another toothed wheel fixed to the spindle of 
the concave quadrant, described in Eng. Pat. 13,069 of 
1901. To some convenient part of the apparatus two 
brackets are fixed, carrying screw bolts, by the setting of 
which the supply of the quantity of the reagent to the 
water can be regulated as required. — W. P. S. 

United States Patents. 

Water : Pre^esa of purifying . A. Brown, Lorain, 

Ohio, Asaignor to Amerioan Wire Co., New Jersey, 
U.S. Pat. 826,637, July 10, 1906. 

Fbbbous sulphate, copper sulphate, and calcium hydroxide 
are added* to the water, and the precipitate iorm^ allowed 
to settle, a germicidal layer being thus produced through 
which the water is filtered. The amount of oop^r 
sulphate added is relatively small.— W. P. 8. 

Sewage ; Clearing vat for — — . B. Schmidt, Dresden, 
Germany. U.S. Pat. 828,516, Aug. 14, 1906. 

See Eng. Pat. 24,402 of 1906 ; this J., 1906, 231.— T, F. B, 

French Patents. 

Water / Process for the purification of . G. Lambert, 

Ft. Pat. 861,436, May 3, 1906. 

The water is treated with potassium ^rmanganate, and 
then with a quantity of manganese sulphate sufficient to 
decompose the excess of permanganate. The precipitation 
is rendered more complete and is hastened by the subse- 
quent addition of a small quantity of sodium carbonate. 
After settling, the water may be either decanted or filtered 
from the precipitate. — W. P. 8. 

Water, sewage, dec. ; Apparatus for the purification of 

H. Riensch. Second Addition, dated Jan. 23, 1906, 
to Fr. Pat. 314,450, Sept. 24, 1901. (See this J.. 1902. 
1064.) 

Means ere provided by which the sedimentary matters, 
separated from the water by the yjperatus described in 
the original patent, are carried oft oy lateral conduits, 
whilst the floating substances are removed from the 
revolving plate by means of brushes which work ante- 
matioally. — W. P. S. 

Water ; Process and plant for the purification of . 

Grondel Fibres. Fr. Pat. 368,073, Feb. 8, 1906, Under 
Int. Conv., Dec. 9, 1905. 

The water to be purified is led into a conduit where it is 
mixed with chemical reagents, such as lime, sodium 
carbonate, and aluminium sulphate, solutions of which 
arO contained in tanks placed above the conduit. 
The treated water then passes into a seood^ conduit 
extwadin^ across the top of 4 series bt eem^tod 
settling tanks ; over each tank is an opening In 
the conduit whieh aliows the water to iaU inta 
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^ rertio*! pipe reftohia^ to the bottom o! 'ttie tMkt 
aad proTiaed with prorated , rediatmg erne. The 
voter, 01 it l^li down the rertieoi pipe* oorrie® with it o 
oertoin Tolume of air, whioh aide in itfifriM np o quontity 
of mttd ot the bottom of the tonk, reenltlng from o previoua 
treotment of o tonkful of wotw. The openinge losing 
to the vertioql llibea ore provided with volvea. When 
eedimentotion nos token place, the woter U decanted 
from the tonka by means of floating pipes which collect 
the water at the surface, and carry it off through the 
bottom of the tanks. The rflagent tanks are provided 
vith water and steam supplies, and an arrangement of 
travelling buckets ellows tpe sediment to bo removed 
from the tanks when required.— W. P. S. 

BMuenti ; Method for the dietribvtion of septic tank » 

for fertdieing purposes. 0. Harper. Fr. Pat. 363,297, 
Feb. 16, 1906. 

Thi effluent from the septic tank is led into a covered 
chamber and flows, or is pumped, thence into ordinarv 
drain pipes set in cultivated ground at a convenient depth 
below the surface, so that the effluent at once comes into 
proximity with the roots of plants growing on the ground. 
If needed, a disinfecting tank may be placed betwemi 
the septic tank and the closed chamber. — W. P. S. 

(C.)— DISINFECTANTS. 

Ekolmh Patiwt. 

Basteria in the hlood and tiseues ; Apparatus for de^roy- 

, hy the influence of carbon monoxide. B. H. 

Thwaite, Liondon. Eng. Pat. 18,492,- Sept. 13, 1906. 
To destroy tuberoule bacilli and other organisms in the 
blood, the patient is treated with an atmosphere containing 
about 0*4 per cent, by volume of carbon memoxide, the 
treatment being regulated so as to be well within the safety 
limit. The carbon monoxide generator consists of a 
lined metallic furnace, in whioh a column of anthracite 
coal or charcoal is maintained at a certain height, and 
means for forcing or drawing a regulated quantity of air 
through the same. The gas issuing from the furnace is 
passed through filters and a cooling yiporatus, and is then 
collected in a balanced gas-holder. Pajrt of the air-supply 
is directed into a second holder, and both the volume of 
air admitted to the furnace and that leaving the sec<md 
holder are regulated by valves actuated by the rising 
of the carbon monoxide g%8-holder. The air leaving the 
second gaa-holdcr is mixed with a portion of the carbon 
monoxide, and the mixed gases are conducted to a chamber 
from whioh they are drawn off for use. Finely -divided 
carbon, produced by the incomplete combustion of a 
hydrocarbon gas, may be introduced into the mixture 
oi carbon monoxide and air. — W. P. S. 


Fbbxoh Patint. 

Antiseptic ; A new [from petroleuml and method 

of making the same. C, Trooquenet. Fr. Pat. 362,990, 
Feb. 6, 1906. 

Fossil shells are heated to redness, then mixed with a 
•peoittlly prepared petroleum oil, and the mixture distilled 
at a hlgn temperature. The distillate forms the anti* 
aeptio claimed. The above-mentioned ^troloum oil is 
obtained by emulsifying 6 Utres of liquid paraffin with 
1 litre of water containing from 60 to 80 wma. of potassium 
chloride, calcium phosphate, and calcium malate. The 
•emulsion is heated, strained through metalUo gauze while 
boiling, and finally filtered.— W. P. 8. 

XDL-^PAPER, PASTEBOARD, to. 


are eaily takea In tw tibbons from Uw ontor s<»fry 

layers Of ^pstioles. Alter these ribbons have ImsntataJ^ 

the bulk of wie items, the outer sbea^s» and theont 
(representing the greater portion of the plantlremam as a 
fertiliser on the land. For fertilising purpises it fr 
sufficient if the juice of the plant (90 per cent.) be wtumed 
to the soU, and the soUd waste fr capable of yielding Fjwd 
papermaking fibres. This waste, after drying* was ooileo 
under pressure with 26 per cent, of oanstio so^ ana 
yielded 20 per cent, of good paper-pulp, pfr ww* 
fibrous waste is quite distinct from the wholly flOTons 
waste obtained in stripping and cleaning the 
fibres. This Utter waste (machine-stripped) 
with 25—30 per cent, of caustic soda, yielded w per 
cent, of pulp. Hand-stripped waste yielded 
cent, of pulp. This class of pulp consumes 11—14 p« 
cent, of bleaching powder, with a loss of 6—7 per osot. 
of fibre substance. mu u 

Plantain^ M. sapientium, var. porodisioco.— The banana 
and plantain fibres are inferior to abaca for oorcUge 
purposes, but yield a superior pulp, and the r^lntS^ 
of tne fibres is more easily effected. The author .h« oU^ 
experimented with the cleaned textile flUments ob^jttea 
from the outer strips of the plantain. These yielded 
66 per cent, of pulp when boiled with 20 per oent. of 
caustic soda. 

Maguey (Sisal hempl, Agave eantula. The filamwts 
are used for cordage, out the waste from the stripping 
and cleaning processes is available for paper-making* 
This waste, when boiled with lime without pressure, 
yields a brown half-stuff with a loss of about 80 w 
of its weight. The product Is not a paper- pulp/ bat 
merely a oonoentrated form of the raw material. Whw 
boiled with 10 per oent. of caustic soda, calculated on tM 
original waste, it yields 31 per cent, of good pulp, alio 
oalcuiated on the original material. The crude waste can 
be boiled with lime under pressure, aiding 66 per cent 
of pulp for coarse brown papers. With 25 per cent. M 
caustic soda, the crude waste gave 36 per cent, of good 

^ Masses.— Two important grasses are available in the 
Philippines for paper-making. 

Cogon {Jmperata exaUata) fr broad-leaved, and grows 
in dry districts, attaining a height of 2—4 ft. It contains 
60 per cent, of cellulose on the dry suUtaaco as oompanKi 
witn esparto with 55 per oent. Under industrial conditions 
this grass yields 44—47 per oent. of pulp with 16—10 
per oent. of caustic soda. Lime is not suitable for the 
preparation of good pulp. The pulp consumed 16 per 
cent, of bleach with a loss of 6—6 per oent. in weight, 

Tnldhib (Saeeharum spontaneum) fr a ooarse-Jointed 
grass growing to a height of 6—10 ft. ; it springs mtufta 
From stout underground root-stalks, and thrives best in 
low-lying moist districts. If allowed to become too dJtv 
before cutting, the nodes harden and aw not oseily reeolved. 
Boiled with 12*6 per oent. of caustic soda, it yielded 46*0 
per cent, of pulp, whioh bleached easily with a con- 
sumption of 6*7 per oent. cl bleach and a loss of <mty 3*2 


Bimensione of Philippine paper fibres. 


i 

Length mm. 

Dlamster mm. 

Abaci 

Fiantain 

Hagncy 

Cosen grass 

Talihib grass 

Max. 

s*oo 

7*30 

4*93 

1-82 

2*82 

Aver. Min. 

n -08 2 > 4 & 

5-49 4*16 

2*88 1*00 
0*99 j 0,46 
1*69 0'80 

t Max. : 
0-021 1 
i O- 0«6 
0-026 
0-021 
0-020 

Aver. 

m 

0-018 

0-011 

0-018 

Mil. 

0*016 

0-006 

0*018 


-J. F. B. 


{OonUnued from page 826.) 

P’ibtes and fibrous matsHals for pmnmking ; Pbdip- 
0. F. lUehmond. PhiHpp. J, 1^1., 1906, 

TihI adUmr has oatried odt experianenfr on a semi'* 
Industrial soalo in order to test the snitablUty of varions 
riiilippise ^bsMiiatcefrfr lor papermaldng. 


Parchment paper ; Action of weak dkdine soIfrwM on 

. G Bartsch. PapiV-Zelt., 1906 , 81 , 2647 , 

ThS author has found that sUS^ slkahifr solutloiii hnvq 
a deleterioua eAset on the meohanica] [^peHies of sanSh^ 
mofit papera Strips of the pap^ ww»_^ftfejM lor 24 
hours & 1 oent, solutions ^ sodioin Wboii#e« wpm 
soda, sod potash soap; they were thmi refiiovid, and 
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ol. ikj. 


[8«|»|. 14, IMO, 


dtled in the air, withcmt WMhttig ; finally th<»y were thor- 
oo^y wMhed rad dri«d. D&termiiuitioiia of the tensile 
etren^h of the stripe, m oomper4d with that of similar 
•tripe treated with water only, showed diminutions in the 
breaking length and breaking elongation, amounting in 
extreme oases to 21 pet oeht. and 44 per cent, respectively. 

CeUuloid, W. Will Z. angew. Chem., 1906, 82, 1377— 
1387. 

Thb^ author has made investigations with a number of 
epeoimens of celluloid and celluloid articles, as well as 
with celluloid prepared by himself from stabilised nitro- 
oellulose, for the pm-pose of determining its liability to 
ij^tjon and explosion. From the experimental results 
obtained, he concludes that celluloid of good quality is 
a comparatively insensitive substance. Shocks, blows, 
Action, electric sparks, or heating to 100“ C. neither 
imiite it nor cause it to explode. Some samples, however, 
oocompoae or ignite at such temjieratures as may readily 
obtain in the neighbourhood of electric arc lamps or other 
Bourcewi of heat. This defectiveness may bo due either to 
the use of unstable nitrocellulose in making the celluloid, 
or to the employment of too high a temperature in 
moulding or pressing it into the desired shapes. The 
author suggests that it may be necessary, in order to 
ensure the production of stable articles, to adopt in the 
celluloid industry the precautionary methods prevailing 
in the manufactur# of nitro-exploaives. Celluloid which 
is liable to decompose at a comparatively low tempera- 
ture, may be dotecUid by the following test : 0-1 grm., in 
small pieces, is placed in a strong, lightly-corked test- 
tube, and immersed in an oil- bath previously heated to 
190“ C. The temperature of the bath is kept uniform 
by means of a stirrer, and is raised st/eadily at the rate of 
6* per minute. The point at which the sample fumes off 
is observed. Samples which do not decompose l>elow 
16(F C., when thus tested, may, in the author’s opinion, be 
regarded as satisfactory ; instances are quoted in which 
the decomposition point was as low as 124® C. Conjpact 
celluloid burns without explosion, but celluloid dust can 
be ignited bv powerful electric sparks, and can explode 
when ignited. The explosions which sometimes occur 
during fires in which celluloid goods arc* involved, are 
most probably due to the gases given off by the burning 
material. Thus the author finds that when celluloid 
is heated in absence of air, or with an insufficient supply 
of air, the gases evolved are rich in carbon monoxide, 
methane, and hydrogen, and when mixed with widely 
varying proportions of air, form explosive mixtures. 
Burned with insufficient air, celluloid rW evolves much 
nitric- oxide, and a little hydrocyanic acid. In fire-extin- 
guishing operations, the presence of these three poisonous 
gases must not be lost sight of.— H. B. 

Incandescence mantles ; New process of manufacturing 
— — , in which copper-cellulose is used as fabric, W. 
Bnmo. n„ page 840. 


English pATifiNTs. 

Peat-moss i Method and apparatus for manufacture of 

half-stuff for miUboard and paper from . G. D. 

Beresford, London. Eng. Fat. 23,748, Nov. 17, 1905. 

Son« of froshly-out peat moss are disintegrated in a 
“ devil,” between fixed and rapidly revolving teeth. The 
material is then delirered into a store tank, in which it is 
immersed in water. Thence it passes by moans of con- 
veyors into a seriee of washing tanks, and is conducted 
throttgh the whole series against a counter- current of 
water introduced at the discharge end. The washing 
tanks are provided wil^ endless bands carrying stirring 
rakes and screens, which ptwh the moss along, with a 
combing and disentsagllttr aetkm, over the perforated 
bottoms of the tanks, A diso^we- conveyor at the ^ 
of each trak Hits the merit hito the next amSt, in 
the process, the'moek is pSsSed between pairs horitontal 
placed between e^ pair of tanka— J. F. B. 


Paper ; Means for applging tsse to . J. I^ookett and 

W. J. Baker. Eng. Pat 16,417, July 27, 1905. 

SiZB is applied in the form of a fine stream to the web of 
paper in the course of its manufacture, the pdint of appli- 
cation being at the deliverv side of the nouoh-rolls, or at 
some point on the' ** wet felt.” The size is maintained 
at a constant level in a trough of V-shaped section, ar- 
ranged over the upper roll of what are known as the 
” Duxhury ” rollers. At the point of the V there is an 
orifice extending the whole length of the trough, which 
can be opened or closed to any desired extent. A strip 
of felt extends from this orifice, and conveys a thin layer 
of size to the upper ” Duxbury ” roll, which in its turn 
transfers it to the web of paper. — J. F. B. 

Absorbent materials^ textiles, paper, or other lameUar 
materiala ; Improved methoa for treating or imvrey^ 

noting u)ith resins, faitij acids, or the like, &. 0. 

Brandt. Eng. Pat. 23,787, 1906. V., page 846. 

Paper, pasteboard, cardboard, and the like ; Process of 
producing highly brilliant transparent coatings on — — . 
Kraomer und van Elsborg, G. m. b. H.. and G. Kraemer, 
Cologne, Germany. Eng. Pat. 26,201, Dec. 16, 1906. 
BniLUANT, transparent coatings are pnxluced bv applying 
to parier, card, &c., a suitable collodion to which has been 
adaea a chlorhydrin and also a derivative of an aromatic 
sulphonio acid as specified in Eng. Pat. 25;434 of 1899 
(this J., 1901, 62), the pa^^er being subsetjuently pressed 
for a time with hot, polished surfaces. 60 to 00 parts 
of dichlorhydrin and 260 to 360 parts of p-toluenesulpho- 
chloride are added to a solution of 100 parts of nitrocellu- 
lose in 450 parts of alcohol and 360 parts of acetone, and 
til© mixture is applied to the paper. — T. F. B. 

Paper and card Apoaratus for impregnating in a 

wper-makiny machine during %ts manufacture. F, 
Dobler, Paris. Eng. Pat, 4304, Feb. 21,'’ 1906. 

See Fr. Pat. 369,930 of 1905 ; this J., 1906, 441.— T. F. B. 

Cellulose from vegetable fibres ; Manufacture of . 

Sir W. Mather, Manchester. Eng. Pat. 8960, April 26, 
1905. 



Cellulose is prepared from raw vegetableTfibrous 
materials by the ohlorination process in an apparatus, 
workii^ in a continuous manner, m which all the successive 
operations are conducted without handling the material 
from start to finish. These operations coiwt of boil^ 
with dilute alkali, wishing, cooling, and partially drying; 
ths.matcriol hy the action of a envrsot of air at a rsduoad 
jfnseasiiTe, ohionimting tbs moist fibre, washing out the 
by-products of ohlormation, boiling the chlorinated fibre 





ot, XX— tn?B cwbitoam. *aMa«^ & Exi»i.oi& 



’ n ^ l7 wiuihm* th« oeUuloM. The fibrous 
raw matenai b auitably packed in “ vehiclee ** of resistant 
materia which can be wheeled from one treating apparatus 
to anothw, and which are divided internally by vertical 
perforate partitions into a number of cells, m, (see Kgs.), 
Ihe vehicles are placed in connection with fixed circulatory 
B^tems providing the reagents, junctions being effected 
at the top and bottom by the pipes, v, p, with orifices 
leading to the separate cells. The liquid or gaseous 
reagent--alkali, water, air, or chlorine gas— is then 

^ vertical 

direction through the perforated distributing sieves, a. 
and through the masses of fibre in the oeUs, the course 
the current being reversed from time to time. Bv 
pwvidmg a * battery " of circulating systems for each 
oMration, the whole o;p-ole of treatments can be effected 
with the complete utilisation of the chemicals employed. 

— J. F. fe. 

<^^on derivalives and process of making the same. Q, 
Sept. 26, 1906. 

Sbb Ft. Pat. 358,070 of 1906 ; this J., 1906, 196,— T. F. B. 

CcWidoae suhstUute. F. and A. van den Bosch, and 0. 

3211, Feb. 9, 

1906. Under Int. Conv., Feb. 10, 1906. 

The non -fibrous constituents of the cotton-seed husk 
addition to the fibrous constituents as a 
substitute for cellulose in its various applications The 
non-fibrous constituente are isolated by a series of treat- 
mente comnrising a treatment by a boiling dilute alkali 
solution, which extracts a useful rod colouring matter, 
fq lowed by trwtments with bleaching powder%olution 
dilute Mids, and boilmg alkali. The process may bo varied 
by oxidation treatments with permanganates f oUowed by 
sulphurous acidf (See also this J., 1906, 776.).~J, F. B. 

Uftted Statis Patent. 

Taper web ; Ap^ratus far smoothing the in paper- 

mailing m^kines. C. Tittel, Gratwein, Austria- 
Hungary. U.S. Pat. 828,149, Aug. 7, 1906. 

See Eng. Pat. 2796 of 1906; this J., 1906, 776.-T F B 


Fbbnob Patents. 


Strainers for paper 


if' 1^“^ 

14j IvOvs 


I» of tfaa t™ in «Uek tin vitonMon i, 

^onunt^atod to the eentrel axis of the plate-oredle, 

^ JSi* ^ ^ ootti*wheels meo 

genendly nait^iB a liMiiton. these 

xods nwmt of two portiiNMi^ the upper ApnriliMsel^fOd 


resting on the lower portion by meeas of an artkmlated 

^k, imvTOti ths bntlwgM nrhiU otta wmr 
in tbs uiusl form of n>d.— J. rTir 

CMidoid; Matiufa^t of « ttAttanet rtHmUiM 

C. aMMsu. BV. Pat. 363,090, Psb. 8, 190ft 
A BTrBnaxoi reMmbUng osUuloid is maunfactiusd 
from nitnuellulose by npUoing tbs wbols or a aotioft of 
eaployad by hso^rUfiris^ « 
moi^aosWUo wter, prsparsd by tbs oondsnsatim 
of bsnzaldehyds, with aostoaostio satsr in nnssnos of 
an organic I»w. The nitroosUuloss, fi kiloa.rirteoatS 

iTuir.*® “‘.““i “W ''**“• ‘““^ylblens oomponnd 
m 10 btrea of ^ohol. and tbs mass i, rolled at A tsm^^ 
ture between 60" and 90“ C.— J. P. B. 


XX.— Fors CHBUOAU, AUMLOaPS, 
ESSENTIAL COS. AND EXTBAOTS. 

(Continued from page 827.) 

Phasedus lunatusj Cyanogenetie constUuerUs of , 

Kohn-Abrest. Compt. rend,, 1906, 148, 182— 16A 
T^e author has obtained from Pois d# Jam, Harieots dt 
Jaw, d>e„ a colourless crystalline oyanogenetic eluooside 
melting at 134® — 136® C., which on orystellisaticm from 
ethyl acetate is resolved into three substancM. 

at 132“-1^M“ C...i25“-129“ 

Urely, and containing 8'3, 8-6, and 7-3 par cant, of 
oyamc Mid. Tliey are all hydroIyaeTby an 

“ w U deatro^ by boi^ 

wth water, but has its activity only pakiallv irnnaS^ 

^t omulsin of bitter almonds 

?? hydrogen peroxide is more vigoroun 
whilst It only feebly decomposes amygdaUn. J^nulain 
18 ^tbout action on the Poxs de Java gluoosidas. The 
preaenoe of acetone in his gluoosidw! 
hv^^v/J^A they yield small quantities of abohol whfo 
r w proves that they possess the formnhs 

SjS’p® H^tan and Henry 

found CioHj 70 *N ; the author accordingly regatols th^ 
as n^xtures, and considers that a large variety of oyaao- 
genetic gluoosides occurs in PhasedusluruUusf^f^, f, A. 

Oil fnm the fruU of Pittosporum unduUUtm ; OonsHiMMiis 
of the essential — — , F. B. Power and F. ISitin. 

Soo. Trans., 1906, 89, 1083—1092. 

The authors examin^ a freshly-disUUed spedmen of oil 
Ptitospomm undido/wmrVentenat, a 
tree Indigenous to south-eastern Australia, where it is 
known as Native Laurel ” and “ Mock (SaMe '* ■ MO 
kilos, of the fruit yielded 960 grms. of dlha^ i ^ 

J an odour resembling that^on^e 

and anhydrous sodium sulphiSSl, 

and filtered, the oil had the sp, gr. 0*8616 at 16®/W> C 
and an optical rotation of +74® 4' in a 100 mm'^ 

alooh^/*“T“'^^+ volume of 70 per S^t' 

required 0.2 o.oVof N% 
pqWsium hydroxide for the neuto^ 
lisstton ^ the free acids, and 4 c.o. for the hydrtSviia 
^ 1 ** eaters present. The oil was treated wltb 

aaJphurio arfft^hen extr«,ted toSTwith S2 

oenV solution of potassium hjrdroxide, and siterwaM^ 
Mihydroua aod^ anl»b«to, 

^th al coh^o pguab. X 

-HiJS srsa,iaw^ 



996 
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mmvan. The frietioiift diiitiUiif b6thw 169” C. *od 
btween 166” tod 169^ 0.. ecmdhtfeed of e mixture of 
d*^iiene and d-Umoiume, whilet that dlatilling between 
IW and 160” n. repreaenting by far the Urgent portion 
of the oil, coneietod almoet entity of d<limonene. The 
fraotione 206®— 216” C. , and 216”— 226” 0. conweted 
mainly of an oxygenated oompound. and alter oxidation 
with potaMium oichromate and sulphuric acid, 3 rielded a 
•emioarbarone, CioHj^ON*, melting at 174” C. The 
oxygenated oompouno present in the oil, is probably an 
alco^l of t^e formula, C 9 H,gO. From the fraction, 
0. an optically inactive sesquiterpene was 
iaoUted. boiUng at 263”— tm” C., ap. gr. 0-9100 at 16”/16” 
CL, a^wl-8030. The acids present in the oU in the 
fdrm of esters consist mainly of valeric acid together with 
TOty smali amounts of acids of a lower and a higher 
modular ; weight. The constituents of the oil identified 
u» to present are: — About 4 per cent, of d-pinene, 
about 76 pr cent, of d-Umonone, small quantities of 
eaters of valeric, formic, and other acids, about 16 pr cent, 
of an oplioally inactive sesqulterpne, very small quantities 
of palmitic aoid and an imdotermined phenol, and 
apparently, a trace of salicylic acid. — A. S. 

Jffydragen proxtde ; Pretf^rvation of medietpd by 

mettn^ of sodium ehlori/i^ or caleium eMoride. Ailain. 
J. Pharm. Chim., 1906. 24, 162. 

Soumif chloride and calcium chloride in the proportion 
ol 1 per cent, are found to be more efficient as preservatives 
of madicinal hydrogen proxide than phosphoric or 
•ulphurio acid in the proprtion of 1 pr mille, or 96 pr 
cent alcohol, 2 to 3 per cent The rate of decomposition 
with the two first-named salts U at least ten times slower, 
under like conditions, than with the other preservatives. 
They are, moreover, much less objectionable, from 
^ha theraputio pint of view. — J. 0, B. 

CoUoidel pricipUat€» ,* Wa$h%ng of — — . J. Duclaux. 
rompt. rend., 1906, 149, 296—298. 

is maintained by some that colloidal precipitates 
oatmot be completely washed, because they form with 
the saMno substanoes accompnying them, compunds 
not decomposed by water. Nicolardot and \^ouboff, 
for exatnme, consider that the compound Fej(OH)(|, 
riw FeaCl«, Uraits the pssibility of removing chloride 
from colloidal ferric hydroxide. The author combats 
thla He has obtained* by dialyris a ferric hydroxide 
oontidning less than one-third of the amount of chloride 
implied by the above formula, and sees no reason why 
the removal of chloride shoultl not be carried further. 
It is, however, impossible practically to remove the whole, 
bmuse of the extreme slowness of the process.— J. T. D. 


Sodium‘merf.uric iodide and barium-tnercurie iodide, A. 

Biiboin. Compt. rend., 1006, 148, 313 — 314. 

Thxss two eompund iodides may be prepred as follows ; 
Sodium iodide and mercuric iodide arc dissolved alter- 
nately in a small quantity of water until no more of the 
■ubsUnoes are taken up (see this J., 1905, 988). After 
stAnding for some months in a dry atmosphere, the 
soluiiou at first deposits mercuric iodide, and afterwards, 
flat crystals which have a composition coirespnding 
with the formula, 2NaI,HgI.,4Ha(). The i^stals are 
•xtromely deliquescent, and their sp. gr. is about 3 at a 
temprature of 0® C- The author has obtained a new 
barium-meronrio Iodide by evaprating in a dry atmosphere 
during the hot summer months, a solution containing 
mercuric iodide and barium iodide, and having the com- 
position, barium. 12-46 j merciuy, 22-53; iodine, 51*68; 
and water, 13*34 pr cernt Urge flat crystals 
deposil^. They bad the composition, Bal(,HgIf,6HtO, 
and a sp. |(r. of about 4 at C.*— W. P. 8. 


EnoLiss PawiTi. 

loiim pHpUftOhn* Wfwn Afy 

Mir . . H. E- Kssytott# iioiHloa. From Earbsniaht. 

F. Bnyer und Mlrnm, Oemmiy- 


88, I 
Mil 

a 


Mgir., looft 


S$oriw ! Memufaehtro W a asm wU of — . Q, B* 
EUii, Louden. From E. Heiok, Bam^adt, Osmany- 
Eng. Pat, 26,818, Dec. 88, 190ft 
SnsOer.Pai 1 66,310 ol 1986 ; llfiiJ., 190ft 44S.---T,F,B, 

PolytMoramidiM and vdJtyl dtrivtUivot thoftof ; Jfomi- 

facture of . J. Y. dehnson, Iiondon. From the 

Badiaohe Anilin und Soda Fabrik, Ludwigshafen-on- 
Ehine, Germany. Eng. Pat. 10,228, May 1, 1906. 
Claqc is made for the pbduotion of polychloramidlnea 
by the reduction of nitro-aoylaminoplyoluorbenxene, or 
an alkyl derivative thereof, the nitro-grouping being in 
the ortho position to the amino-grouping. It ring for- 
mation does not take place during the reduction, the 
poduot may be heated, or treated wrlth a dehydrating 
agent. Polychloramidines poduced in this way can be 
subsequently alkylated by the usual methcris. The 
methods of preparation of the following are described. 
Ethenyltriohloramidine, m.pt. 286” C. ; methenyltri- 
ohloramidine, m.pt. 303”— 304” C. ; methylmethenyl- 
trichloramidine, m.pt. 169”— 160” C. ; ethyletheoyl- 
triohloramidine, m.pt. 116" — 117® C. ; ethonyltetra- 
ohloramidine ; ethyletbenyltetraohlorsmidine, m.pt. 
149” C. ; benzylethenyltetraohl(»ramidine, m.pt. 176® — 
177® C. ; benzenyitriohioramidine, m.pt. 268® — 269® C. ; 
methylethenyltrichloramidine. — (See this J., 1906, 608). 

— F. Sbuk. 

Thoriwn ; Process of obtaining , apjdieable for making 

innsandtooent lamp filaments. The British Thomson- 
Houston Co., Ltd., London. From the General Eleotrio 
Co. of Schenectady, New York. Eng. Pat 14,972, 
July 20, 1906. 

A coKPOUND of thorium, in particular thorium dioxide, 
is heated in the vapur of sulphur monoohloride to bright 
redness, to form thorium tetrachloride (thus, 
ThOff 28tCL«80g-b3S-f ThCl^), which remains behind 
when the smphur and sulphur dioxide pass off. It is 
recommended to repat the pooess on the powdered fixed 
residue, to eliminate impurities. The thorium tetra- 
chloride, which is in small white hygroscopic crystals, is 
heated, preferably mixed with a certain proportion of 
ptassium chloride, in a steel crucible, with an excess of 
sodium, in the vacuum furnace described in U.S. Pat. 
786,536 of 1906 (this J., 1906, 446), and in Eng. Pat. 
20,809 of 1904 (this J., 1905, 976). The gas formed during 
the heating is pumped out as it is fonuM. Towards the 
end of the reaction, the temperature is raised sulfioientiy 
to distil off the excess of alkali metal. The thorium 
remaining after the jproduot is washed repatedly writh hot 
water, and is treated wdth hot dilute nitno acid to remove 
thorium hydroxide. The thorium is then washed ^uc- 
osssively with hot water, alcohol, and acetone, and is dried* 

— B.S. 


UiaTSD Statis Patihts. 

Alhamine ester [of aminobenxoie aeids], F. Stole and 
G. Komddrfer, Assignors to Farbwerke vorm. Heister,, 
Luoins, und Briining, H6chst on the Maine, Germany. 
U.S. Pats. 828,070 and 828,071, Aug. 7, 1006. 

SsB Eng. Pat. 17,162 of 1906 ; this J., 1006, 607.— T. F. B* 


Alkamines [AminoofooAofsl ; Process of making 
E. Foumeau, Paris. U.S. Pat 828,846, Aug. 14, 1006. 
Six Fr. Pat. 339,131 of 1903 ; this J.. 1905, 48.— T. F. B. 


FnivoH PAtnmTs. 


Aramo^aleohols and their derivatives ; PreMration of — 
J. Bousset, IVsnoe. Fr. Pat. 361,471, |8ay 1ft 1908. 


mi ptent r^tee to the ptoduetton of « 
iftrtftuted amino tertiary elo^ols of the faw] 
^ of dlmolhylomiiiodf 




trtatod udth 


'Othjdf ester 



>'*0.'- >0i^-'XZ]B>--ZXPLOSm!S.'*a 


t ¥*? «* *•** •Miiw^oJook'd «» oW«to«d. 

and oiTaUUiw ia ^ iUtljwfriiMdlM: ttar ndiioe 
P«rmnftfimt« o( <U|W. i-m Awthyt- 

at n mm. ; tbs bmooUtuide oi its bsanyl derivatiss 
nmlts at 178* (1 Qaim ia aiads tor ths pmosM aad ths 
nsw prodoota obtaiasd by Ha maaaa. — r, Sihhi. 

.ffaaosiHAflaMaMrasitfta borons ; Prewration W — 
Aet,.GlM. t AnOlntohr., Qsrmaay. R. Pat. 868,764, 
MfITOA 1, lv06. 

Ol^ » ma^e for the produotion oi heximefchylenetetr- 
amine boratea by the aption of an alooholio or aqueoua 
aoiution of borip acid on the baae. Or, the neoeaaary 
prqpoftiona of hexamethyleneamme and borio acid may 
be mixed* and the product dried.— -F. Shdu. 


Xn.-^FHOTO{IStAraiO MATBBMU AMD 
raOOBHBI. 

{CorUinited from papa SjS.) 

LiglU ; Thi chemkoi action of , F. 5. Moftter. 

Phot Corr., 1906, 48* 8U ; Chem-Zeit, 1906, 

Rep. 260. 

Thb au^or ha(» studied the products obtained by the 
mt^aotton of a number of organic oxidising ahd reducing 
agents in presence of light. The action of light on di-ibdo- 
aoetyl^e is particularly interesting, since it causes 
8e|>aratton of carbon according to the equation t 
2C^]^s*(Cgl4*f C|a— -B. J. 8. 


Bkoui* Patskts. 

PkotOqmhk papers; Proctac for making — 
Hoftsammer, DUren, Germany. Itag. Pat. 

Jan. 26, 1906. ‘ * 

Sb» First Addition to Fr. pat. 357,403 of 1906 ; followiair 
these.— T. F. B. 


X. 

2057, 


Photoprwphy ; Senaitive jdaU for colour — . B. J. B. 
Mills, london. From 1^. Anon, des plaques et Papiers 
Photographiques A. Xumi6re et sea fils, Lyon-Mon- 
plaisir, France. Eng. Pat. 9100, April 19, 1906. ' 

In Eng. Pats. 22,966 and 25,718 of 1904 (this J., 1905, 
104 and 152), plates’ for colour photography are described 
in which the spaces between the ooldur^ particles 
(between sensitive film and support) are filled with a black 
powder. This filling is obviat^ by the present invention, 
which consists in coating the support with an adhesive 
layer* and applying the coloured particles as before, and 
then' bringing the particles of starch to a suitable bygro* 
metne condition, hereby they con be submitted to direct 
0e4p fOiHtt, so M tolbtun a eoa^jg eoyering the 
entire suppoSift, Sod to #hloh Senrittte fflm iS apmied. 

4 M -T. ^ B. 

Mcwoduction of pietnre^ aid of tatalytie action. A. G. 

XxmdoB. From Neue Photomrapbische Oes., 
Btsgliti, Gennhi||y. Eng. Pat. 10,078, 4prll 80, 1906,' 

Hyoeoo^ per^de* whinh .plays so important pact in 
iSnhle to osiise damage 
to to sdbsite to lumatlves MmI oSMe 

This ji prfysiitsd^ epolosiml the 



twnpiw) BsAtm PArm^ 


Hatofmkkr ftm Prows# for making — . t 

. IWhiteMUOr, ?T,aL Pat. 62^^ 

Aug. 14* 1908, 

Sat First !4dditi6n id Fr. Pat 857*453 k 1964 1 foUetrlnt 
these.— T, F. B. ^ 

Fubnoh PsTiirts. 

p^Byiro^hcfdglgcinctmidt ? Process of prodnoHg — -*♦ 
{PKot^raphk dAoclopcr]. <Aot.dlee. f. AmlUnfabr. Fr* 
Pat Ml .440* May 6, 1905. 

EqtrivfoLBpuj^AR proportions of p^ndnophenol and 
' monochloroacetamids see allowi^ to react ik pcesenoe 
of soditim acetate, an alkafi carbonate, or similar acid 
ab^bing agent ; the rwulting p-bydroxyph«ill>lglydne- 
amide, when recrystallised from water, has 4 m.pt. of 
151° , ^4^ and. is soluble in alcohol and ether. R is an 

Shvdopmtid of the (atent , 
ike t-. Aot*,fle8. 1 
v.May 9, 1905. 

e»* Eng. Pat .9587 of 1906 ; this J,^ 1906, 234— i P. B* 


, . iVoge ? Prooeec for 
(abn Fr, Pat 861*461* 


jPhotographie papera ; Proceed of making — i*-. t, 
Roifsiiinmer. First and Second Additioni, daM 
Jan. 30*. 1909* to Fr. Pnt 357,458, Sept. 2, 1909. 

Thb first Addition describes bow the proteorive aotlaa 
of the Intermediate layer Of ' paper, Ac. (see JDngi Pat 
17,808 Of 1905,; this J., 19(W, llw) may be increased by 
.addition of further thin layers of paper or fabric.' Tlie 
“Becond addition deals with the preparation of prints on 
4 support composed of the substance which is to omurituta 
“the interm^iate layer of ths final prtot, the - 


-T. F, B*. 

Po^ra; Process for j preparing aenkitiPa printing 

' Photoebemischefabrik B. Risie ’‘G.m.b.R; Fr. Pat, 
868,060, Feb; 6, 1906. 

It is stated that paper, card, and the like, can be made 
very senritlve to light by tr^tmCnt with fHifieral adds 
or with solutions of certain salts, sensitive ferins of 
lydrooenuloee or idtroeellnloso bring yroduoiBd; the lntteb 
if nitric acid has been employed. PAj^r may be InuttepifKl 
for a short timein sulphuric arid (56°.46fP) B„ tfaorongfaly 
washed, treated with dilute ailhau* dried, and oatendereX 
A oonoontrSted solution of rine sulphate to arid tn give 
similar results.— T. F. B. ; 


xXn^KRmim mmsm. ««. 

(Continued from page 926.) 

BaMgexpt^^l Aciu^k'^. From the Uboiatocy 
of the Dvttainit.A|itlen Qeerilschalt A. Nohri 'ana 
Ca*^ Hamburgh fifoifit, Bcient^ 1906* $0^ 595.4.634 

,A i^^B number of eloSed^vessel measuromento mm 
cicrtod out on various powders in a bomb speriaw 
eomrirttcM for hlgli dcMcities of chaiiBe. The fem^Si^ 
4s fhetor that* for exptorivea enoh asi oarb^^ irhtoh gtoa 

r jgstt 'ggsai-agaaa: 

dimtotkm ot^ tanbfgm ««d <Mhw« 

igsaf ^'tefepg a5a 
^asL’>sEs^ss-9*^ 




yUrwftMvloM. DecompotiUon of <X l^lberrad and 

R. C. Varmier. Chem, Boo, TrAns., 1006* M, 1189>— 

1180. 

800 xiLOA. of a gelatinised nitrooelhilose were stored in 
a magazine which was maintained at a constant tempera- 
iiure m M*i° C. by means of steam pipes, steam being also 
blown directly Into the chamber in order to supply enough 
moisture to facilitate hydrolysis of the nitric ester- Aft^ 
weeks, it was found that the tubes of nitroo^ulose 
were in many instances filled with a crystalline deposit 
of oxalic acid. 100 kilos, of the egplosiTe woe now 
heated to 80° C with an eqiml weight of water, and the 
solution Altered. The residuO ooMisted of practically 
unaltered nitrocellulose. In the aqueous somtlon the 
presence of nitrous and nitric acids, ethyl nitrate and 
nitrite, excess of alooholi ammonia, and also formic, acetic, 
bu^iio, dihydroxybutyrio, oxaUc, tartaric, isosaooharinio, 
and hydnoxypyruric adda, was detected. In another 
portion of m aqueouSj; solution, after nentraliidng, and 
wtUUng off the alcohol, the priwenoe of fermentable 
oarboh^ates waa detected by fermenting with yeaat, 
when carbon dioxide was evolved, and the residue gave 
the iodoform reaotion.-».\. S. 


cord/* the explosive thus obtained is placed in a specially 
constructed chtipber aurfoniMled by a.^ladket of hot 
water. The vapour evolved it slowly pumped off and 
condensed, special care being exercised to prevent the 
formation of ** blisters,** which would interfere with the 
ballistic properiies of the explosive. 3. S. 


(?UficeffoA: Proteti for imparting to a greater 

inUnaUp of explosive force. T. Reishoff, Moscow. 
Eng. Pat. 10,827, May 10, 1906. 


^x oomhuation of guncotton is rendered more complete 
by soaking it in a strong solution of metallic pitratea. 
The aolmbion nied contains 4 Mcts of potassium iutratei, 
40 parts of ammonium nitrate, 1*7 parts of barium nitrate, 
17 parte of sodium nitrate, 12'8 pai^ of strontium nitrate, 
and 25 parts of water by weight. Damp guncotton, 40 
parts ioontaining about 15 per cent, of water) is soaked in 
oO pari# of the solution, or dry gunootton fs used, and the 
requisite quantity of water adim In the case of com* 
pressed guncotton, sufficient solution is taken to flU all 
the pores, a much more powerful explosive being thus 
obtained.— B. J. 8. 


Maeting exptoeivea ; Imparts of — into Great BrtVojn. 

Hepti pf £m. Inspector of Explosives for 1905 [T.R.] 
The imports of blasting explosives containing nil 
into Great Britain in 1905 amounted to 8,^, 485, 
against 2,244,728 lb. in 1004, an increase of about 44 per 
-cent There were also imported in 1805 a totid of 
278,786 lb, of blasting explosives not oontaining nitro- 
gly^n. Of the tot^ of 8,518,221 lb. of explosives 
imported in 1006, 2,883,267 lb., or about 82 per cent, was 
jwaxported to other countries. The number of detonators 
imported during the year totalled 28,897400, as against 
15,279,412 in 1904, an increase, pf about 88 per cent. 
Of the 1005 Imports there was re-exported 8,046,000. 

.PAoep&oras {r Drierispn of white — ^ in match heads, 
^ ' b. Van Effk. XXfil., page 869. 

EwoiiSH BaTiurrs. 

^xphsiirts^ Mamfmture of H. 0. li. Bloxam 

and thfe MAgairite Explosives Byndioate, lAd, Cape 
^Tovrn, Eng. m 8005; Feb. 7, 1906. 

DiwiTKOBXirxaux writ anuneninin nitrate are fused and 
mixed togetiier, aiad te the (gdxture aemaU <|iiantity el 
ammoniiim oaihomrie is added. The following ivcpwr 
tions have been fonud .parts of aatmoiuun 

oitiats, 0*5 to 20^ parin oX> anuMniitni esrbiMtb, sad 
l>7 diaitvchsiiseais^«it^v^^ 

ior^ipgoffi^ 

iisWrciir ^ idhlillis^' i o I vniEts used In inoss^ 



XJkXTXD StaTXS PlTBKT. 

Pfimiao composition, K. W. Will, Qrunewald, Berlin, 
Germany. U.S. Pat 827,768, Aug. 7, 1906. 

Txx use of a mixture of certain speciffed proportions of 
tetranitromelhylanUine and mercury fulminate is claimed. 

— B.J.S. 

PJUWCTB FATBKT. 

JPbwdefSir Process and apparatus for dminaUng hp 
distiUatiim the solvent pssd in mahing smokeless 
or those giving little smoke. W. Nikolsky. Fr. Pat. 
863,510, Feb. 21, 1906. 

Sna Eng. Pat. 8661 of 1906 { preceding thesp,— T, F. B. 

XXHL — ^SHALTnCUU OUBIUVTBT. 

(CofUffiacd from page 830.) 
dPPAPATUB, dbe, 

Gedibration of thermometers helm (f C . ; hlmc method for 

the . T. W. Rtchards and F. G. Jackson. E. 

pkysik. Ghexn., 1906, 86, Mtib--365. 

, undernteritipned trslpcs ike WrCad [iot fkvi depr^ph 
the t^phig j^int of bydiltti^ po^^ons of 
, d^^ifiind riith # stwrit^'- 

thermbartlOfi By the use df 4 ptrrti 

vsluck soy thwihomatir eda bp call* 

'ikepi in' tea fed 04 
" baldio i C' '' 
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aiaooM tnetbodf (tlOt im W) I 6 r 

ooaii^ the foBowiiig 
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vm^uuiiv intenorM W1T« 

tho detection ol wbte phosphorus In phosphorus sulphide. 

•J' S®^. ^ Mltacheriioh 

lytfao^ Steam is introduced into the condenser, water be 
Habermsnn and Oeetirreiober, 
t^ J., 1902 , 0*2 per cent of white phosidiorus in 

phosphorus sulphide oan be detected in presence of 4 per 
cent, ot turam^. By wHmeting the inbstknee wlMi 
oarbon taetUphide, ellowiag the tolotion to eveponte 
in a dark chamber, and llgntly rubbing the residi^ 0-2 
per cent. « white phosphorus in presence of 4 per cent 
tu^ntine, or 0»4 pe* cent, in presence of 6 per oent. 
of turpentine, can be detected oy the appearanoe of 
phosphorescence ^A, S. 

INOBOANiO^UANTIfATIVX. 

aoi^n hydrb^ikn^ add, & insidpwkikw is the « 

wim ^tm^ 4 UEOS|daog| tliat smty , hydroohlotio acid is used. ' 
hcM te he teiteil. ««e {dMid in 


"**P* mette#* W«Im 4 hMi« 
hee been tpUep^ ito a^oenfiit The 

^tlon ewort^ to w]^^tro^ j^xUbi Hma/bti. 
«?^A 1* *N0,+0t0S-Kl«Jh+|tl»O,+ 

yg^at at »>lte»t« hndaiteiteltlmMtii 4 m 

”?®. *o»a 4 ;to be unity, u Oe o^T%Lv££k 
nie It, iMwjw. only the oitie il the«&|si>>Mhl|»M 
** !?“ ! tf ^ 0 ^ to ttend for • fcw mUmfot; th» pro- 
person of nitrate inereaset, owing to okiMtdii ^ thO 
?:*?*** ^ ohtbor has found thot in sone tvhda wte a 
l^h voltage ( 40 W tolti) was usedp the |asS%ii!i tlM 
elwto woahowdaneJMJesaofidfrtteov5r5t^ No 
saUifaotory explanation of this can he AvmaL huh it is 
^ted o* thS, with^table 
nl^te could probably be raised so as to be ahnost imiintt^^ 
tatire.—C. S. F. ' 


Xlearie vacuum Wise / TM . W. a Areem. 

XW., page 804 . 

INOMOANIC-^UAIJTATIVX, 

Phocf^c; PisMion o/ufMe in match heads 

C. Vanffijk Ohem. WeekWad., 1906 , S. 8 d 7 «- 871 1 
d 04 ~^. Oierni Oentr., 1906 , 9 , 808 -^ 4 ^. 

° * 1 *“,^*™“ irfpWe, PA. in piece ot white 
Phosphorus for the manufacture of match heads, suflers 
the dUadv^tase that this compound gives the 
Mi^herlioh reaction lor white phosphorus. It may be 
^t^gttished from the latter, however, by determming 
the tempCTature at which it becomes lumihous. A test? 
tube oontaimng 200 mgrmi. of the sulphide does not 
berome luminous until a temperature above 70 ® C, is 
yheteas a tube containing 200 mgrms. of the 
sulphide with 0*02 per oent of white phosptoiS become 
iu^noiM ^low 6 ^ 0 . A better method is to extract I 
the SUbstanoe mtk oarhAn 


^uWon, and distU the lejidue with lead aoetatTaohitiim. 


dulpAuf ; Peierminationof 
XL JSiseA, IM 


>^iniron. W.SohnUe. Stahl 
, M, 095~.9»1. 


Tux author has oondmed a statement of 8 cdtlndlSr*s. 
in^e in 1890 , thet if iron be dissolved in strSbg hydro* 


detorn^on of the wlph.7irf«^ 
troablesome ignition of the evolved gMses In sn'aSf^^b^ 
I atmosphero, which is necossaty dilute acid is used 
for the solu^ of the metal The autto^s m^od is as 


j*^rr \ *T..s**^ piaoeu m a npiK 

provi^ with a ground stopair wUch earriss SiaO* 
ftmel tSMhing nearly to the tS^m^ theKhuilL and a 
d^vi^ tube (weteaWy provided Sdth s SUm^obolth 
This to oonneoted by rubber tubiB| with a witoh-bOltls 
containing 160 c.c. of water, the^t tube of %hieii is in 
tyn ommected with a form of absorption flssk containing 
about 80 0 , 0 . of cadmium siCetate solution (20 m 
cadmium ^tate, or 0Khus. of cadmium aceiatr uid 26 
arms, of mo acetate, absolved in 200 C.c* of water and 
W c.a of i^acisl acetto aci^ tbsn luads up to a 
Utse). By of the ^^bumel two suoosaaiyh 

Ti?* ^ fiySwSi^ aeid (Sp, gr.* 
M9) aredshvew^d upon theiro»» asrap^is todc^Wt 
with a not t<m violent evolution oi |m (2^ hwbS&a per 
seoond through the wish*bQUtte), the 

^ekens, a Bnnm burner with a luminOtta iaine» 7 i»ttu 
ht^ OTOte^ hy a chimney to hrouiddf under the daS? 
andaboutdom.lbelowit. Tim ds^ to vm^^ gcide^ 


so that the hs^lxdls (the funt^^tap Ito^g obtoied to 
avoid aootetal tucking Wkh IS to 

continued for about ^t jBdmites 7 lC& bwmltotohttdto 
moved to t^ jvash-bottle, and adton the wamr bulk 
the stopwk betwero wash-tototle. and flalk to eWA 
ai^ the boiling ^tmued. When the cadmium asetate 

isaaasjsg ttssaE^^*!!; 

5 ■*“•«*»“ '<*' 'IMA USSSS' ’'IW‘-iaS 

CM' nninimaiiiM 

‘'■oii:,,Tw*?ilMfo»" 
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^ ORaANJC-S-^UjaiTATlrS. 

MuiUr ; The PoUnehe imethid /or deieeiion of ooeoaneU 

oil in . 8. jRideal UMmon^ Analyst, 

1906, Si. 254--^. 


Tm authors have examined by th4 Folenske method (this 
J., 1904, 387) a number of pure £ng^h butters, as well as 
butters of imlcnown origin. They find that the distillates 
from puw butters do not “ solublf ’* and insoluble ** 
dgnres in striot ratio, nut that, starting with a pure 
butter fat. the admixture of ooooanut oil oauses the 
relative increase in the “ insoluble figure to agr^ with 
Pdlenske^S results. The figures obtamed, are given in 
tabular form, and ftom them curves have be^ constructed,, 
the insoluble ’* figures being , plotted against the 
soluble.*' The English butters gave a curve lying 
considerably below that for TolenSke’s butters, whilst 
the curye for the butters of unknown origin, lay between 
the other two. Between the figures found by the authors 
those pf Polenske, there is shoh a divergence that 
an appi^lehle mar^ of possible adulteration may be 
inferred.— W. T. 8. 


^ ORGANIC^QUANTITATIVE, 

Coal» and : DHurminalion of volcdUe eowhuel^de 

mdUrr Vn -r-r— .. E- E, Somermeier. J. Amer. Chem. 

. 8oo., 1906, 28, 1002—1013. . , 

some samples of lignite the author has found it 
to, be in^po'ssible to obtain oio^ly-agreeibg duplicate 
results When using the method reoommend^ed in the 
Beport of the Obmmitt^ on Ck>al Analysis appointed by 
the Amencan Chemical 8o6iety, for the deWmination 
of volatile combustible matter (see this J., 1898. 008). 
The results of a considerable number of experiments, 
olsrried out with a view of explaining these discrepancies, 
8)iOw that the value obtained for vmatile matter in coal 
is affected to an important degree by the method of 
heating the wraple, by the fineness of the pulverisation, 
and by the kmount of loosely held moisture present. 
In bituminous coals these differences do not exceed 
8 or 4 per cent., and appear to be due entirely to the 
different' breaking up of the hydrocarbon compounds 
under Varying conditions of heating, fineness of the sample, 
and amount of moisture present In the case of Hgnites, 
yrheTe the difference between duplioate determinations 
may be as high as 25 per cent., it is due largely to the 
niMhanical loss in the satiate during the rapid expulsion 
of the volatile matter, l^ner ground samples give a 
some^'bat lower amount of volatile matter than tio 
Coarser samples. Whilst the official method may be 
taken as giving correct results in oases where meohanioal 
less cannot be shown. It does not necessarily give a result 
approximating v^ closely the volatile mat^r as given 
off when the coal is burnt under a steam-boiler, where the 
condition^ more nearfy resemble a method described by 
the author, in which the coal is subieoted to a preliminary 
heating at a low temperature before bring heated as 
recommended in the official method. It is oonsidetred 
desirable that the latter method be modifi«Hi in order to 
Invent mechanical loss in the case of lignites.— W. F. S, 


(in eereai^i Determination of « 
B. Oschwendnetr. ' C^m.-Zrit., 1996, 80, 761- 


-768. 


Tfor atithor proposea the loBuwing simplified method for 
tha deteriniiiatlon of itacrit in oesaak t 5—7*5 arms, ol 
nmalM plaoedin a 59 9.0. maaouring flaric tcapemr wirii 
25-fiO 0,0. of aoidifiad hriaa, and the mixtitr^ k 
thoroughly riiakeii imriltha nseat U wnlonnty suipendea 
In the li^d. The arid britm is prepared by t^molving 
arms, of salt in 4^ 0,0. o| Water and the 

erittrion 50 0^ of BI pptoenA hydroel^^ ^ 
fiaak to then atta^ieditoh tefiiig cond eari ag me, and to 
hahlod in a oatokmi' halh ( €1} 

iottU Mm,:, M rim and ojf tNt ttoto 5 

aoatoia 'Srintton ani.a^EMd*'## 'WaiKtanta Hm Mmt m 


eootod; aad diutad to the marfe. An enooii of water 
eoimpDnding to the vnlnine of ^ nndlMOhred residua 
to added, tax., in the case of matoe*flnav, 0*7 o;o. per 5 grms. 
of fionr. ,The solutiflo to then fiftetod ahd polarised. 
The polavtoation value to calculated as dextrose, and the 
fMoitxO^O gtves the quantity of ataroh, BrnMonable 
variariona in the oonoantratlon atMi time m heating have 
no infiuenoe on the reaalts, but it to not advisriole to 
hydrolyse solutions containing more than SO per cent, 
m mem The results are lower than those obt^ned by 
the high-pressure oonveraioh method, but slightly higher 
than those found by the diastase method, in which traces 
of stareh remain unconverted. The author has only 
investigated the method fully for the vriuatioa of maire ; 
the anriysis is effected with the minimum expenditure of 
Ume ana trouble. — J. F. B. 


Termentahle mntteT in grain ; Detfirmirtalion of . 

Boidin and d© T^avaUAe. Bull. Assoc. Cffiim. Suor. et 

Dist. 1906. 28, 1883-1884. 

Thi principal causes of error in ataroh detezbiinations by 
chemical methods are : 1. Non- fermentable bodies are 
reckoned as starch ] 2. During the acid hydrolvsis of the 
dextrin a portion of the sucrose is destroyed. Tlie authors 
suggest the following method, a process of determination 
by m^rnis of fermentation : — The whole or ground grain 
ill boiled with an mganic or mineral acid under a low 
pressure, for a very short time (until the starch is 
uquefied). The pasty solution thus obtained is trans- 
feinod to a fiask, the neck of the latter is closed with a 
cotton-wool plug, and the whole sterilised. . After odoUng, 
the acid is neutralised with sterilised chalk, the neutralist 
eolution then bringjtreated. with a saooharif 3 ring muoedina 
and pure yeast. This method, which is an exact copy 
of the commercial amylo process, , possesses the following 
advantages 

1. The inolurion of non-fermentable substances such as 
the pentoses as fermentable matter, is avoided. 

.2. By the use of mucedinss in an aseptic modlhf^ a 
fermented solution is obtained which oont^s immer 
reducing sugar nor starch. 

3. Nearly the theoretical yirid is obtained. 

4. Analytical details may be modified to any degree, 
so that in the majority of oases the yield on the targe 
scale may he calculated, thus rendenim it possible to 
detect any faults in the manufacture . — u £. 


Malic acid and other J^aed acide ; Determination of — — 
in fruit juicee. W. Mestresat €ompt rend., 1906, 
148. 185—186. 

Thx method is based on the insolnhility of barium malate. 
tartrate, and succinate in 75 per cent alcohol. A known 
vriume of the fruit juice to neutralised with barium 
hydroxide, a few drops of 8 per cent acetic arid added, the 
whole concentrated s a eomo. 2 cm. of a 80 per cent bprium 
acetate added and enp^h aloriioi to bring the alcohol con- 
tent to 89 per cent The ptrecipltate contains t^e barium 
salts of the acids, also the gums, pectins, albUminbids, and 
tannins; whilst ^e clear (solulsoii contains the sugar, 
glycerol, sriubls barium salts, and' other substanws, 
Toe pceripitate has enough su^uric arid added to H 
to deomnpose the barium salt% along with l(h— 0 . 0 . of 
water, and the whrie to made up to 199 wUh itoeffiol, 
when the gnsas, pectins, and ribuminaids are pseripitated. 
Btohty C.O. ol the fflle^ ilqnid are, taksni potassium 
^&ri(to and aootate adM, and tha vatouWe made up to 
d90 0 . 0 . wHh watoB, whaesby ^ the tartaric 

a^ to precipitated. From the fllAiate thelbadtom Snatete 
and fncrinate aie fieripltated aa above, dtosolvad in 

IWHa ^ ^ 

,, 'ic '1' ^ i‘ ■ a; • t '* 








itJSf t'k' ^ *oWaii it itJwtt nM %'W 

StarfSSi'S'gSSSSr^ •* ’*"^**** 
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vm^uuiiv intenorM W1T« 

tho detection ol wbte phosphorus In phosphorus sulphide. 

•J' S®^. ^ Mltacheriioh 

lytfao^ Steam is introduced into the condenser, water be 
Habermsnn and Oeetirreiober, 
t^ J., 1902 , 0*2 per cent of white phosidiorus in 

phosphorus sulphide oan be detected in presence of 4 per 
cent, ot turam^. By wHmeting the inbstknee wlMi 
oarbon taetUphide, ellowiag the tolotion to eveponte 
in a dark chamber, and llgntly rubbing the residi^ 0-2 
per cent. « white phosphorus in presence of 4 per cent 
tu^ntine, or 0»4 pe* cent, in presence of 6 per oent. 
of turpentine, can be detected oy the appearanoe of 
phosphorescence ^A, S. 

INOBOANiO^UANTIfATIVX. 

aoi^n hydrb^ikn^ add, & insidpwkikw is the « 

wim ^tm^ 4 UEOS|daog| tliat smty , hydroohlotio acid is used. ' 
hcM te he teiteil. ««e {dMid in 


"**P* mette#* W«Im 4 hMi« 
hee been tpUep^ ito a^oenfiit The 

^tlon ewort^ to w]^^tro^ j^xUbi Hma/bti. 
«?^A 1* *N0,+0t0S-Kl«Jh+|tl»O,+ 

yg^at at »>lte»t« hndaiteiteltlmMtii 4 m 

”?®. *o»a 4 ;to be unity, u Oe o^T%Lv££k 
nie It, iMwjw. only the oitie il the«&|si>>Mhl|»M 
** !?“ ! tf ^ 0 ^ to ttend for • fcw mUmfot; th» pro- 
person of nitrate inereaset, owing to okiMtdii ^ thO 
?:*?*** ^ ohtbor has found thot in sone tvhda wte a 
l^h voltage ( 40 W tolti) was usedp the |asS%ii!i tlM 
elwto woahowdaneJMJesaofidfrtteov5r5t^ No 
saUifaotory explanation of this can he AvmaL huh it is 
^ted o* thS, with^table 
nl^te could probably be raised so as to be ahnost imiintt^^ 
tatire.—C. S. F. ' 


Xlearie vacuum Wise / TM . W. a Areem. 

XW., page 804 . 

INOMOANIC-^UAIJTATIVX, 

Phocf^c; PisMion o/ufMe in match heads 

C. Vanffijk Ohem. WeekWad., 1906 , S. 8 d 7 «- 871 1 
d 04 ~^. Oierni Oentr., 1906 , 9 , 808 -^ 4 ^. 

° * 1 *“,^*™“ irfpWe, PA. in piece ot white 
Phosphorus for the manufacture of match heads, suflers 
the dUadv^tase that this compound gives the 
Mi^herlioh reaction lor white phosphorus. It may be 
^t^gttished from the latter, however, by determming 
the tempCTature at which it becomes lumihous. A test? 
tube oontaimng 200 mgrmi. of the sulphide does not 
berome luminous until a temperature above 70 ® C, is 
yheteas a tube containing 200 mgrms. of the 
sulphide with 0*02 per oent of white phosptoiS become 
iu^noiM ^low 6 ^ 0 . A better method is to extract I 
the SUbstanoe mtk oarhAn 


^uWon, and distU the lejidue with lead aoetatTaohitiim. 


dulpAuf ; Peierminationof 
XL JSiseA, IM 


>^iniron. W.SohnUe. Stahl 
, M, 095~.9»1. 


Tux author has oondmed a statement of 8 cdtlndlSr*s. 
in^e in 1890 , thet if iron be dissolved in strSbg hydro* 


detorn^on of the wlph.7irf«^ 
troablesome ignition of the evolved gMses In sn'aSf^^b^ 
I atmosphero, which is necossaty dilute acid is used 
for the solu^ of the metal The autto^s m^od is as 


j*^rr \ *T..s**^ piaoeu m a npiK 

provi^ with a ground stopair wUch earriss SiaO* 
ftmel tSMhing nearly to the tS^m^ theKhuilL and a 
d^vi^ tube (weteaWy provided Sdth s SUm^obolth 
This to oonneoted by rubber tubiB| with a witoh-bOltls 
containing 160 c.c. of water, the^t tube of %hieii is in 
tyn ommected with a form of absorption flssk containing 
about 80 0 , 0 . of cadmium siCetate solution (20 m 
cadmium ^tate, or 0Khus. of cadmium aceiatr uid 26 
arms, of mo acetate, absolved in 200 C.c* of water and 
W c.a of i^acisl acetto aci^ tbsn luads up to a 
Utse). By of the ^^bumel two suoosaaiyh 

Ti?* ^ fiySwSi^ aeid (Sp, gr.* 
M9) aredshvew^d upon theiro»» asrap^is todc^Wt 
with a not t<m violent evolution oi |m (2^ hwbS&a per 
seoond through the wish*bQUtte), the 

^ekens, a Bnnm burner with a luminOtta iaine» 7 i»ttu 
ht^ OTOte^ hy a chimney to hrouiddf under the daS? 
andaboutdom.lbelowit. Tim ds^ to vm^^ gcide^ 


so that the hs^lxdls (the funt^^tap Ito^g obtoied to 
avoid aootetal tucking Wkh IS to 

continued for about ^t jBdmites 7 lC& bwmltotohttdto 
moved to t^ jvash-bottle, and adton the wamr bulk 
the stopwk betwero wash-tototle. and flalk to eWA 
ai^ the boiling ^tmued. When the cadmium asetate 

isaaasjsg ttssaE^^*!!; 

5 ■*“•«*»“ '<*' 'IMA USSSS' ’'IW‘-iaS 

CM' nninimaiiiM 

‘'■oii:,,Tw*?ilMfo»" 



m 


yom 


tttM. 


(>) Tb«»e artiolai fonneriy paid Also the dotroh^^Aioohol at the 

fate ot 4M Mw per WtoT ' ^ W 

(*) Ko dlatiacUon la made between irare and impure fish oUa (>*: 

W ftntt eiaaa, aupenor to No. 20 Dutoh aiandard in colour. 

<*> Ot aecond claaa. 

(*) Liquid oontalatng 60 per cent, or more ot aoetio acid. 

OryctaUiaed. 



is‘^ up. aiu 
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Obspox ; Tariff MOBOifiAVOlts in . 

Bd. of Trade J., Aug. 16» 1906. 

[Notx. — Additiona to the Tariff are printed in italie type.]. 


TaiU! No. 

Tariff olosilfleatlon. 

Bate of doty. 

Former. 

New. 

91 <a) j 
lb) 

(c) 

<d) 

Common ionp$ or $oapi made from inferior tdive-kemel oU, for laundry purpoeee 

Boap for washing wool, in blocks 

Boap* iff ealrss, oidong or not, not perfumed, for toiM, purpoeee 

Pharmaeoutieal toapt in aenordl, in eakee, oblong or not, in norappere or not, not 
perfumed (exeept medietnaUy) 

Drachmas. 

Per 100 oket. 

40 00 

Free 

Drachmas. 

Per 100 okee. ■ 
40 00 

No change 

100 00 

160 00 

260 00 

10 00 


Clyeerin soaps in general ^ . . . , . 


Carbon bitulplilds 

Free 


New Books. 

A IJST of OFnCJiAL ChEWCAL APPOINtMlNTS HELD IN 
Great Britain and Ireland, in India and the Colo- 
nies. Compiled by direction of the Council of the Ineti- 
inta of Chemistry, and under the supervision of the 
Prooeedinga Committee, by Richard B. Pilcher 
(FeUow of the Chartered Institute of Secretaries), Regis- 
trar and Secretary of the Institute of Chemistry. June, 
1906. The Institute of Chemistry of Great Britain 
and Ireland, 30, Bloomsbury Square, London, W.C. 
Price, 2 b. net. Post free, 2 b. 3d. 

%ro Tolume, containing 123 pages of subject matter, the 
table of contents at the beginning serving all the purposes 
of index. The object of the puDlication is stated to he 
to provide and maintain a hst of official appointments 
wUoh are bv professional chemists, and professors 
and teachers of c^mistry.** The list is arranged in two 
main divisions : — The first contains appomtments under 
the various departments of State, and professional and 
teaching appointments in Great Britain and Ireland ; the 
eeeond containing appointments in the Empire of India, 
*the Dominion of ^nada, the Commonwealth of Australia, 
and the British Colonies and Protectorates, including New 
Zealand. The work ends with an Appen^x, devoted to 
Chemioal Societies and Institutions. It is stated that 
** {Suggestions which may increase the usefulness of the 
list ^1 Ite welcomed, and should be addressed to the 
Registrar.*' 

Lbhbbttor deb Anorganischbn CuEMiE. Von Dr. H. 
Eejdmann. Director des Anorg. Chem. Institute der 
kdnigl. tech. Hoohsohule zu Berlin. 4to Auflage. 
Piiedrich Vieweg und Bohn’s Verlagsbuohhandlung. 

• Braunschweig, 1900. Price 16M., or Bound, 16M. or 
' 17M. 

Sto volume, omitaining 744 pages of matter, with 303 
illustrations, 95 tables, a caloutatmns table, and 7 coloured 
taUee (spectra). There are indexes of subjects and of 
authoni. The matter is classified in the following ^oups : 
—I. Introduction to C^hemistby. II. The Mbtal- 
LoiDA, general properties and distribution, (i) Chief 
Gases ; (ii) Rare Gases ; (iii) Air : (iv) Sulphur Group ; 
(v) Halogens; (vi) Phosphorus Group; (vii) Carbon 
Group. Ul. The Metalb, with supplementary group, 
containing Osmium, Ruthenium am Tellurium. lY. 
General Matter on the Profretibb or the Slbhbntb 
and these Cohfoundb. 

ElERTROLYTISOKB Al4LMaC)BZ4)ElDEBELEOUNO KIT FLOB- 
BxoiN Mbtallkathox»sn. (lioAOgn^eii fiber uom * 
wandte Bkktroohemie.) Von Dr. R. Luoxon. Wil* 
helm Knapp*# Verlag. Hallo «. 1000. fill. 

$F 0 volumo, oonl^MDg fiOi pofiBs at idbleebmlfiWIiE# *14 
an Rj^ahBtiBEl imex of . n a moB Q«i^> ^ ^Ohii 


taken as indexed by means of the table of contents 
at the beginning of the work. The matter is thus 
classified Part I. Prooesbib with the Mbeourt 
Cathode, (i) Theory of the Electrolysis of Alkali Chlorides 
with the mercury Cathode ; (ii) Practical Difficulties, Ac. ; 
(iii) Description of the Patent^ Processes ; (iv) Historical ; 
(v) Costs of Preparation, &c. Part II. PmoRiSEB with 
FUSED Metallic Cathodes, (i) General ; (ii) Practical 
Difficulties ; (iii) The Patented IVocesses ; (iv) Resulte. < 


Lecture Notes on Chemistry fob Dental Students, 
INCLUDING Dental Chemistry of Alloys, Amalgams, 
&o. Such fortions of Organic and FHYSI01.0010AL 
Chemistry as have Practical bearing on the 
Subject of DsimsTRy, Inorganic Qualitative 
Analysis, &c., and the Chemical Examcnation of 
Urine and Saliva. H. Carlton Smith, Ph.G., 
Lecturer on Physiological CSiemistry at Harvard 
University Dental School, Ac. John Wiley and Sons, 
New York. 1906. Price lOs. 6d. Chapman and Hall, 
Ltd., London. 

Svo volume, containing 250 pages of subjecLmatter, 
0 further pages of appendix, and the alphabetical index, 
followed by nine plates of miorosoopio fibres. The work 
is illustrated further by 21 engravings. 

Part II, of the work deals with the subject of Dental 
Metallurgy, and is sub-divided into I. The Metals. 
II. Alloys. HI. Amalgams. IV. Dental Cement. 
V. Solders and Fusible Metals. VI. Recovery of Residue. 


Modern f American] Soaw, Candles, and Glycerin. A 
Practical Manual of Modern Methods of Utilisation of 
Fats and Oils in the Manufacture of Soap and Ossies, 
and of the Recovery of Glycerin. By Lebbebt Lloyd 
Lambobn. D. van Noatrand Co., 23, Murray and 27, 
Warren Streets, New York. Crosby, Lockwood and 
Sons, 7, Stationers* Hall Court, Ludgate Hill, London, 
£.0. 1906. Price 80s. net. 


liARoE Svo volume, contaming 065 pages of subject- 
matter, followed by an append with tables, filling 16 
pages, and the alphabetical index. There are 225 ulus- 
trations. The text is sub-divided as iollows :<-l. The 
Soap Industry. II. and III. Raw Materials of Soap 
Manufacture. XV^ Bleaching and Purifioathm of Soap* 
Stock. V. Chemical Gharaotorisries of Smm*BhMk ami 
their Behavumr towards BajKmily^ A^ta. VJf 
Mechanical Equipment of the Soap Faolciry. Vll. Cold 

sri.rvBd'^as as 

Smp, 80m Sudiostod 
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ntBSIDBIfTi-- 
Buitikcd^ Owoy. 

OBNBIIAL ABCBBTARYi-^ 
GMa«€kOMm«B, 
mPICBA^ 

T t lt fm phtd jUUrm: W, BkIma &W. 


HON* TRBAOURBRl- • 
SnaoM Bart leaAm 
WivfH Bow, S. 


BOtYORi^, ’ 


"m. 


aaa*. 


Journal and Patent literature. 


t<--Geii0ral PlAiit, Apperntiif tiid ftUohinerj 

Qm, and Light ♦ . * g75 

t0.-.«]>eitoaotiYe DiitilUthm, Ihr Prodaota, 

PBtrolaum, and Mineral Warn 878 

lV.«^-0[dotiiiing Matten and D 7 «atitffi. ....... 880 

Blewddnt Vytlsig, frhiNng 
«ndPhiiahittgi;h«:«i!^ 880 

VL—Cdouring Wood, Paper, Leather, Ao. . . 881 
VIL---Ae^ AlhaUa, and Balia, and Non- 

MetatHo Slomenta 881 

VUt-^-CUaaa, Potiery^ and Snamda .*. . 885 

lX--<BaUding MaAeriala, di^ Mbrtara, and 

Oemeaia 885 

X*^lietattwgy. 


daaa. *Pa«i 

Xin.— Ptoenia ^ IWna,. 

vTtr Me-Bahher, Ae* m 

XIV.— IWmjng; Leather; Olne, Siae, Bene; 

and Horn 1 Prary «id BuM .... *t«e 

; XV.— ICanurea, Aja. U;.;.. gcr? 

XVI.— Sugar, Staroh, (^m, Ao * . . , , * , 

^L^Jkwring, Whiea, ^ta ,^^ m 
XVia--4h)oA|VS^R^^ PhriBeitilwii 

and Biain^taiita .;v. I' ogg 

CWluloid, lie. 905 

XXI.— Phirtographfc Matarii and ^ 

XXIL— Eapkiaifea, Matohea, do. O^a 

XXnt-Aadytioal OhNiddajjr 911 

XXIV.— Seieatiao aiul IMrM NotM* **.1 ois 


— — — cw » 886 

XI.— Xle6tra.Chemiatrj and Meotro-Ketalltiigy 890 
Xn.— JhiBy Oila, IMa, Waiea, andSoapl.t^..* 802 , 

Paim araomoAeioya vmp be obtained br peat bjr fenOUtiA ae IdUoifi 

0 * *• ^ MOb, to Belin it Ole.. H» Bne daa Ynuiei-Boue^oai. Paris (•••). j f i • ; 


Official Hottoii. 

OOlQtDMKIAflONB. 

jduU^^of Mmm^oaUona read before the Soctetj ^^ 
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Knooht, Of, E., \/o 
Bo^lfouni Jk 


W, uoim,«,..i 


” ' >■" " ■ “ — «=:= 4^ 

; oo^imttnioatioQ* to ^O.S.} ) 


{Sept. I9« 1M«. 


Oo., i*wl«bta», Al*., l?:8.A. 

Naiih^ Road j WVrtaiMbV 

PrinooM Road, WiMbioy Park, N. 

Page, & P., I/O Heath Street ; 81, Market Street, Stour- „ 
bridge. 

'/o N.J. ! Waahbum, Wis., 

■ >'W(§.A. . ■ 

PownOT.-W. «i 9‘ii I/O Bt^ud Green; 10, Alexandra 

VniM. Finibury Park, N. r . , 

Soholee, (^^o. R*; ^ communiofttiotict to B^pdt G6o^al * . 

^ U li^big’g ExtrWii of Meat Co., Ltd, Antwerp, 

Belgium. *. 

Shenetone. W. A., P.R.S., l/o St Vippent^ RpokB; 40, . 

Colleiw Road, Clifton, .,5 h 4&; j N , > 

Turnbull, jEt H., l/o Smyrna ; c/o Me Andrew and Forbes „ 
■Co.. Camdon, N.J., U.S.A. '' 

TwiW C». T., I/O Abbey Street ; )*, Falifax Riwd. Derby. ” 
WllUiM^ Peroy,y«Hli^am; 88, OaMeld Boad, aajiton, . •• 

Vo ®eginnndahof; Kberonchonallvo, 

10, WiMitend bei Berlin. 

Wrampdlrawcr, T. J*., 1/6 Enjerspn Street ; 2253, Piedmont 
Avenue, Berkeley, Cal., p.S.A.. 

>GeOv, l/o Isle etf Mim’; S3, Hazard Court ' tt ' 
H«tt«yb<wrse »®ad. West Hampttead, „ 

CHbange of Addr«M Rsqiiired. 

Johnalone, W, Q.. l/o 5, Great Winoheeter,8tieet, K.a 

Death. 

Pleroe, Ira L., Wikhbum, Wl,., D.S.A. July 16. 
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L^PXANT, AiTARATUB, AND MACHINERY. 

tA*] Merrell, Qero, and MerreibSoule Oo, 

l^oeewi and apparatus for recovering in the form 

JMia. (k)iriior40oks and Sha^^ Flltenu Aug. 30. 

V ! l^unMwfia or heating AppMatus, 

wept A‘ " 

„ Iffj79B. Sa^Mk (Aktlebotagei Seniatorj. Oentri- i 
■ .Sfi* weoWnea for nemtta^ i^da {nom Jiqidda.?' i 
Hept a, ‘ 

^ , lOtm Gmmaaa., Behi^ tMIhni by meana ^ 
of or with tile aid of open steam, Bdpt 7* 

'M Hepli^ appaiatoi.* Sept 7e ’ 

rAl ®’**“** ^ Bopt X2 

-[ 

if ' 'Ihilltin., fiiinaee;.,| '■ 


^*3 ***WMJ®*^'** 

0 petre^nSwdWhJ^^sSS^^^ 8e|2!^fo 

14,096 (1906). HaakelL Fannaia. Seiit. 12. 

GAS, ;A#D »* • 

] 19,113. Bloxam (Henkols). Manufaotuxe of in- 
oaodeecenoe mantles.^ Augv . 27^ 

19,115. Sellers, Capel, and Wallis. Generation of 
steam for conversion into water-gas in suction 
land prfmii^»giairpjii^uocr plants.* Aug. 27. 
10,145. Dofaya. ifeegenWating coke ovens. Aug. 27. 

Pef rides. , B^anufaeture df air 

'lO.SdS. Ibitish THomson-Houston Co. (Conoral 
Rloetrio Co.). Graphite Skments ‘lor electric 
. lamps, fumaoM^ Ac. Aug. 30, > ; 

19,401., Thompson. Oombutiion of coal and Sothor 
'oombu|itibl0’ material, Aug. 80,. , , 

I0,4fi0. OoppOe. Regenerative ookOdimns,* Aug. 31. 
19,613. .ttubWd. Sod ander XXIIL ' ' 

i9»tt24; Robettson, and WlUans and RoWdson, 
Ltd. Apparatus for- filtering gas.* Sept 3. 
10,029. ColUnt. ’ManiAaotureof briquelites. Sept. 3. 
19,780. Be Velna.' Process for utlBfdng closO burn- 
ing coal dust lor making metallurgloal or other 
coke. [Er. Appl.,,S«pt.. 12, 4005.]* Sept 6. 
20,042. BtiU • 4nd Adamson. «M^uiufactufo of 
, . . iupandeioent gas, mantles. Sept 0. 

20j086. ling and Henry. Treatment of boiler, 
flue, and rimilar waste gattea, andthdir subse0u6nt 
utlfisatWltu Sqpt 10. ' ^ 

20,1»1. RoWrtsoh and Gfahanu MantAaetii^ of 
ar«fl6lhl fuel. Sept 12.' ^ ^ 

20,359. Fritz. Method of |uroduciiig gas and its by- 
product from poal, peat, and similar substsfioes. 
Sept li.v ■ '■ ' / ' 

20,464. Green. Apparatus for producing com- 
bustible .gae lot n^hUng and: heating purposes. 
Bept, 14. : , 

20,484, /Masona Gas Power Oo., Ltd*^ Hnltis and 
Wright PoWee gaa prodneees. i Bept Ifi. - , 

] )ll,281 ’ (i905); Drury and Ptilman. Production of 
a oombuttfbte ohaige froth trfl,' iloohol, or Other 
liquid, Uft itttomu ooxnbusliion'eiii^&es, ^ BOpt 5. 
15.818 (19^). ‘ tJ6 Ma!ta!e. Mhnufaoti^, of aLlo- 
merates, paint material, fuel 'bfidOe&eSj ’aiiJthe 
like. Sept 12. 

19,410 flOOdJ. Grieo. " Gas > OroiduGbg plants. 

.Sei^ 12. * ‘ ; ) ; ' .1 V • ' 

20,175. ^ a»47&4 ^iiiA ^anaaum, 

l^desUrget^ Sabmann, and Voi^ 

A-(*fo Manufaotiirejid ineaildai^^ bmlios, for 
eteotHeineandaieent.lam^^ , r 

81,124 ShadMt * and (Gas niakia- 

.'■'‘laoWS. Sept ‘19. " '•! V < .-'a 

23,902 (IMS), 4 
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SUPPLEMENT. 


loepi. aw, 


[C.8.3 915 (1906). l>igby and MarahttU. Means for manu- 
facturing hypochlorite solutions. Sept. 19. 

„ (1906). Cooper. Production of cyanogen by 

products and compoumls from humus. Sept. 19. 
M (1900), Teiohner and Askenasy. under 

XT- 

„ 8905 (1906). Applegarth and Quain. Production 

of OKone. Sept. 12. 

„ 4068 (1906). Krell Tubes for concentrating acid. 

Sept. 5, 

w 9)188 09fW). Nowton (Dr. Woltera Phosphat (Jos.). 
Su under XV. 


vm.— CILASS. POTTERY, AND ENAMELS. 

fA.] 20,507. MenKcI. Process and apparatus for draw- 
ing window or plate glass. ♦ Sept. 16. 

[C.S.] 12,159 (1906). Slingluff. Glass furnaces. Sept. 12. 


IX. -^-BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 19,070, Collins. Manufacture of imitation marble, 
stone, and the like. Aug. 27. 

H 19,186. Hauhoff. Rendering cement or concrete 
blocks waterproof. * Aug. 28. 

i, 19,283. Kellen. Artihoial stone.* Aug. 28. 

,f 19.241. Wolman. Solutions for preserving wood 
and other fibrous material.* Aug. 28. 

„ 19,349. Rigby and Roberts, Maturing Portland 

cement. Aug. 30. 

„ 19,723. Yates. Manufacture of cement. Sept. 4. 

„ 19,973. Matoham. Furnaces or kilns for prepanng 

cement-making materials and the like.* Sept. 7. 

„ 20,125. Sohnell, Mayer, and Hartwich. Manu- 

facture of a flubstitiite for wood. Sept. 10. 

,t 20,298. South, Payne, and Payne. Cement.* 

Sept. 12. 

[C.S,] 3655 (1906). Jeroch, and Deutsche Ferrit-Cement 
Gee. Afanufacttire of cement. Sept. ,5. 

„ 3749 (1906), Bohmer. Materiahs for forming roed- 

waye. Sept, 19. 

„ 7464(1906). Price. Brick and like kilne. Sept. 6. 

„ 8027 (1906).. Crowley and Payne. Fireproof or 

heat-rosistiiig surfacing composition or cement. 
Sept. 5. 

„ 13,218 (1906). Wingfield. Bricks and the like. 

Sept. 12. 


X. --METALLURGY. 

[A,] I9f087* Brooks. Recovery of gold and silver from 
rinc-box slimes. Aug. 27. 

„ 19,130. McXvor and Fradd. Treatment of huI- 

phide ores containing zinc. Aug. 27. 

n 19. no. Churchward. Quenching or tomjwring 
baths for castings from steel alloys. Aug. 28. 

„ lOv'SSO. Clawson. Ore roasting and volatilising 
fomaeea. Aug. 28. 

„ 19,451. Lipseombe and Thoms. Metallic alloys. 

Attg. 31. 

„ 19,452. Lipaoombe and Thoms. Metallic alloys. 

Aug. 81. 

„ 19,493. Hodgkinson. Treatment of iron or steel. 

Aug. 81, 

„ 19,509. Swinburne. Tmi^mont of sulphide or 

o^d^ Sopt 1. 

n 19|564 Maupdpr. SpiMtitii; and ti^ment of 

complex^ r«fiwetory» and other orei. Sept 1. 

„ 19,616. Qjpeitiheaeth furnaces,* Sept 3. 


[A.] 19,712. Snyder. Treatment of < m* Sept 4. 

„ 19,81$. Welch and Giddena. A1 uniflium soltow. 

Sei^t, 6. 

„ 19,815, Cowper-Coles. Recovery of 

cyanide 8olutionSf> Sept 6i» , 

19,944. Sulman. Ore ooncentriitj ‘m Sept. *1 

„ 20,015. Fitzmaurioe. Treatment pi ores. 

20,445. Crompton. Hardening steel. Sept, , 5 
20,452. Kelsall. Manufacture of high per hW.fj 
content mangantyie steel. Sept. 14, , ; f 

„ 20,545. Maschinenbau-Anstalt Humboldt, 

Metallurgisoho Ges. Sef^ration of aub4itan#a j 
having different magnetic excita bill tied. r(3(hti , 
Appl., Jan. 26. 1900.)* Sept 16. 

[C.S.) 10,943 (1905). Mao Ivor and Fradd. Process for 

extracting tin from ore. Sept. 6. 

„ 17,449 (1905). Chance. Proctws for purifying 

metals. Sept. 5. 

„ 17,839 (1905). Blackmore and Howard. Treatnient 

of pyritic oroa containing gold, silver, or other 
valuable metals. Sept. 5. 

„ 23,408 (1905). Aalicck. Procesa for obtaining leatl 

and silver from their ores. Sept. 19. 

„ 20,277 (I9t)5). Heberlcin. Treatment of metaili- 

feroua ores or compounds pn^paratory to 
smelting. Sept. 19, 

„ 60 (1906). King. Deaulphuriaing and noduHsing 

substancoa containing iron compounds. Sept 12. 

,, 4999 (1906). Hodgkinson. Treatment of small, 

mine or waste produota of calcined iron ores for 
the more complete extraction of iron. Sept 12. 

„ 8507 (1906). Hunter. Converaion of oast iron 

into steel or malleable iron. Sept. 12. 

„ 12,599 (1906). Gruber. Soldering aluminium or 

its alloys, and solder therefor. Sept. 5. 

„ 13,931 (1906). Cattaneo and Faggian. Preimra* 

tion for converting iron into steel and for tern- 
periug steel. Sept. 12. 


XI.-ELECl'RO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.l 19,398. British Thomson-Houston Co. (General 
Electric Co.). See under 11. 

„ 19,411. Cowf>or-Coles. Electrodeposition of alloys. 

Aug. 30. 

M ^,054. Mackenzie (Bolle und Co.). Production of 
metallic salts by electrolysis.* Sept. 8. 

„ 20,380. Oowi>er-Cole8. Electrolytes for the electro- 

deposition of cojiper. Sopt. 13. 

[C.S.J 17,727 (1905). I^ewis and Corey. Eleetrodeposi- 
tion of metals. Sept. 12. 

„ 18,513 (1905). liederer. Process of making emul- 

sions of mercury or other oouduoting substances. 
Sept. 19. 

,, 19,111 (1905). Hess. Manufacture of a substance 

for electrical insulation. Sept. 12, 

„ 25,771 (1905). Frick. Electric transformer fur- 

naces. Sept. 12. 

„ 52 (1906). Jeantaud. Special active material for 

accumulators. Sept. 12. 

„ 1019 (1906). Gin. Electric furnaces. Sept. 12. 

' „ 2823 (1906). Teiohner and Askanasy. EleotrO'- 

lytic piroduotion of peraulphates. Sept, 12. 

„ 3345 (1906). Connolly. Mann faoture ef insulating 

material. Sept. 12. 

, „ 4715 (1006). McDonald, Kleotrftiytio aipparatus. 

Sept. 19. 

7869 Hhuling. JE^rodnaHoi^ voltaic 

•trong-current aim Sept. 5, i 



Sept. 19. 100«.] 






bm, tm. i^Axm, 41 ^ soaps. 

fA.] 18,47^. PtooPiM of dbtaiiiinj|r Istty aoide 

, fr<>W Apk ll, 

19,^05, 4|b»Uiil dhdS'' XW* 

», 20,54^j \ jMhffcioulwlf for 

lubvic^ &l>t. 18/ 

^CtS.] 4118^1 W«&lMMitiu PMpftWtioti 0 ! oMily 
«nd dbmbly «mul 4 |ftirble ^tty propmtions. 
‘ Vn , Shtl^t, ' 

Xra.-PIGM«NT8, PAINTS j RESINS, VARNISHES ; 
INDIA-RUBBER, &c. 

(i4.)— PioMiNTM, Paints. 

[A.) 20«5d2. BriiKlleV’ Mftnufftcture of tho pignient 
oxide of iron from waste liquors. Sept. 15. 

[as.] 16,818 (1906). Le Maltre. See under II. 
n 27,252 (1905). Iinray. (Meiftter, Lucius, und 
^ Briining). Manufacture of cqlour lakes. Sept. 6. 

(B.)~-Resins, Varnishes. 


[A.] 19,870. Snyder. Process of treating wood for the 
extraction of turpentine. [U.S. Appl., Doc. 1, 
1905.]* Sept. <i. 

M 20,019. Joly. Gums, resins, and the like. Sept. 8. 

,, 20,497. T>ewkowitMch. Manufacture of varnish. 

Sept. 16. 

[as.] 21,954 (1906). HarriMon. Treating turj>ontino to 
rondar it uniniiammable. Sept. 12. 


fmotf lot WMd oI 

phmphom (IHolc Mid miiiy i^nbl*. 18. 
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can© etaUcfl. Aug. 8L ^ v a 
20,488. Fielding. Prodwotion of ' 

and dextrine. Sept. 16. 

tas.] 10,822 (1905). Castle. '^annlbdtine ai gum 
tragasol from locust bean kemela, Sepjk 5, 

„ 18,138 (1905). Monti. untkt XVH. 

.. 16,536 (1906). W. H. Ubland Gea. ApMatua for 

. moistening dextrine. Sept. 12. 


XVII.~-BREWING, WINES, SPIRITS, &C, 

[A.] 19,140. Sleeman. Apparatus for malting grain. 
Aug. 20. 

„ 19,324. Reul and Orund. Production of yeaet^ 

Aug. 20. 

„ 20,144. Mackeneio (Deckebaoh). ProoeM of treat- 

ing and ageing wort,* Sept. 10. 

[as.] 18.138 (1005). Monti. Treatment of wine must» 
beer, beetroot .juice, and the like. Sept, 19. 

„ 367 (1906). Somlo. Prei»aration of grain for 

brewing and the like. Sept, 5. 

„ 6640 (1006) Ehrlich. Proceas for making fuaet 

oil and oomponentfl of fuael oil. Sept. 19. 


(6 '.)— India-Ritbbkr. 

[A.] 19,886. Bonnefin. Process for extracting rubber 
from plants or parts of plants. Sept. 7. 

„ 19,894. Gore. Process of reclaiming waste vul- 

canised india-rubber. Sept. 7. 

„ 20,404. Olsson, Artificial gum or caoutchouc. 

Sept. 13. 

[as.] 4692 (1906). Griitz, Prooessea for obtaining pure 
caoutchouc and the like. Sept. 5. 

,, 8963 (1906). Berosin. Process of manufacturing 

artificial india-rubber. Sept. 5. 


XIV,— TANNING, LEATHER, GLUE. SIZE, &c. 

[A.] 19,406. Lund. Process of fixing tanning fat in 
leather. [Appl. in Norway. Sept. 1, 1905.]* 
Aug. 31. 

„ 19,557. Bernstein. Manufacture of an adhesive 

material from casein. Sept. 1. 

„ 19,606. Agostini, Process for obtaining soap size.* 

Sept. 3. 

,, 19,725, Ellis (Stoney and Wetherell), Adhesives. 

Sept. 4. 

„ 19,848. Schneider. Process and apparatus for 

obtamiiig glue and gelatine from giue-materials 
in the form of powder or grits.* Sept. 6. 

,* 20,54g« Hrihronner aud Vallee. Treatment of 

ossein. [Fr. Appl., Sept. 26, 1905.}* Sept. 16. 

[as.] IS, 500 (1906). Smith. Apparatus for treating 
hides and leather. Sept 19,^ ; 

lABOS cm), tohl. IbMfMtttn ot iMther. 

Sept 5. 


xvm. -FOODS ; SANITATION, WATER 
PURIFICATION ; & DISINFECTANTS. 

(-1.)— Foons. 

(A.] 19,321. Ransford (Lallomand). Substitutes for 
butter, lard, cream, and the like. Aug. 29. 

„ 19,796. Goodall. Purifying and olarifyiag Sour. 

Sept. 5. 

[O.S.J 827 (1906). Driver. Beverages. Sept 19. 

„ 7936 (1906). Soc. “LeLoit.” Process for mserviug 

liquid foods. Sept. 19. 


(B.)— Sanitation ; W’atbr Pcbifioatioh. 

[A,[ 19,727. Haddan (Edson Reduction Machinery Co.}. 

^ Process for reducing garbage and sewage.* 
Sept 4. 

„ 19,728. Haddan (Edson Reduction Machinery Co.). 

Apparatus for reducing garbage and sewage.* 
Sept. 4. 

„ 20,103. Candy. Manufactures for use in the 

purification^ and hardening of water. Sept. 10. 

„ 20,112. liipecombe. Apparatus for water softeuiog 

and punfying. Sept 10. 


XIX.— PAPER, pasteboard, Ac. 

{A.} 19,454. Tadman and Broughton. Blotting ,, or 

filter paper. Au^. 31. 

19,021 Luck. Treatment of fiax^itrhw^ for 
* midtiag Hmm mntoiriel lor use in m mnwi^ 
faotnre of^^npsr pa% Sdpt 1 
te,O01 Detsriid, temKlsf 
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[A.] 20.037. aacmen. 
Sopt. 8. 

[C.S.] 26,480 (1906), Post. 


Mtnufudture o! oellidoid.* 
Copying paper. Sept. 19. 


tea] 17.m (1903). Imray (Baafe Cheimtial Worke). 
Mii^inaetiire ot oackaiiino mtert o| pyvo- 
gaUd[*1.3*dialkyl ethere. Sept. 6. 


0690 (1003). Friteoh. Proceiw for rendering paper 
moisture* proof and durable. Sept 10. 


XXL— PHOTOORAppiO MATKRULS AND 
PEOCEfeSBS. 


XX,— FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[A.] 10,060. Easier Chemisehe Fabrik. Manufacture 
of oamphone. [Oer. Apj)l., May 3, 1900.]* 

Sept 7. 

„ 19,901. Easier Cheinischer Fabrik. Manufacture 

of isobornyl oxalates. [(»or. Appl., May 6, 1900.] 
Sept 7. 

„ 20,240. Ewan and Young. Manufacture of guani- 

dine salts. Sopt. 12. 

„ 20,526. Shukoflf, Process of manufacturing esters 

of alcohols of terf>cnes, Sopt. 15. , 

C.S.] 23,718 (1905). Cooper (Jiayer und Co.). Manu- 
facture of dialkylbarbituric acids. Sept. 12. 

„ 7125 (1900). Wellcome, Jowctt, and Pyman. 

Manufacture of a salicylic acid derivative. 
Sept 19. 

,, 9707 (1900). Wolff. Process for the production of 

an ana?8thotic. Sept. 5. 

,, 10,407 (1906). Ellis (Cheui. Fabr. von Heyden 

A.*G,). Manufacture of camphor from isoborneol. 
Sept. 19. 


[0.8.] 22,680 (1906). Browne. Photographic printing 
process for obtaining coloured prints. Sept 10. 

xxii.-explosiVes, matches, &c. 

[A.] 10,215. Bichel. Increasing the density of fusible 
explosive nitro- substances. Aug. 28. 

19,408. Duttonhofer. Manufacture of explosives.* 
Aug. 30. 

„ 19,791. Silberrad. Explosives.* Sept. 6. 

„ 20,309. Roschke. Explosive (•oinpounds.* Sept. 12. 

„ 20,305. Jones, Apparatus for thawing or tempering 

explosives. Sept. 13. 

1C.S.] 25.781 (1905). Reschke. Explosives. Sept 5. 

,, 12,710 (1900), Reschke. Manufacture of safety 

expltwives. Sept. 5. 


XXnT.-GENEHAL ANALYTICAL CHEMISTRY. 

fA.] 19,513. Hubbard. Apparatus for automatically 
finalyHing mixed gases and recording the per* 
contage therein of one of the gases. Sept. 1, 
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I.— FLAMT. AFFARATUS, ARD MAOHIHERT. 

(ConttAued from page 840.) 

Enoush Patents. 


RetoHs or other apfjliances for heating or cooling solid, 
granidar, or pasty materiala, with or without simul- 
tan^s chemical treatment of the same with gases. 
J. Wetter, London. From E. R. Be»einfolder. aiarlot- 
tenburg, Germany. Eng. Pat. 18,593, Sept. 14, 1905. 

The claim it» for improvements in the apparatus described 
in Eng. Pat. 13,830 of 1899 (this J., 1900, 725). The 
coal or other material is moved through the heat-inter- 
ohanging apparatus by imparting to the trough or retort 
an otoillating or vibratory movement, instead of turning 
the inclined retort on its axis.— W, H. C. 


Drying apparatus. K. Reyscher, Bielefeld, Germany. 
Eng. Pat. 18,590, Sept. 14, 1905. 

The apparatus consists of a long chamber or tunnel, 
through which the materials to bo dried are caused to 
pass. There is a primary heating chamber under the 
centre of the tunnel, and a secondary heating chamber 
under each end. Air is drawn from tlie open ends of the 
over the materials, and through the secondary 
luting chambers by fans, and is delivered into shallow 
chambers above the tunnel, from which it flows again over 
the materials to be dried. Air is also drawn from the 
centre of the tunnel by a compressor driven by an external 
motor ; it is heated by the compression, and issues through 
the pnruary heating chamber to an air motor which 
drives the fans. It is thereby cooled, and the liquid which 
It has absorbed from the wet materials is condensed, and, 
if valuable, recovered. The only source of heat employed 
is the energy of the motor which heats the air by com- 
pression. — ^W. H. C. 


F diet presses. M. Ekenberg, Stockholm. Bur. Pat. 6303 
March 16, 1906. 

See U.S. Pat. 818,154 of 1900 ; this J.,1908, 462 T. F, B. 


United States Patents. 



along the pipe, 10, out of the tubes, 15, into the annular 
cups, lOL of the evaporator tubes, 12, dosm Which it 
flows and meets an ascending ourrenf^ of ajr delivered 
through the tubes, 14, 13, by the fan, 18. The ooncen^ 
trated liquid flows from the annular cups, 2S, at the bottom 
of the pijfies, by the tube.s, 28, into the main, 11, from 
which it 18 either drawn off by the tap, 22, hr is returned 
to the tank, 21, for circmlatiou over again.-— W. H. C. 

Evaporating apparatus. J. A. Warren, Westbrook. Me., 
Assignor to S. D. Warren. W. B. Mason, and F. Warrem 
Boston, Mass. U.S. Pat. 828,624, Aug. 14, 1906. 

An evaporator, having a supply chamber below and a 
vapour chamber above, connected bv verticttl evaporator 
pipes which pass thr«)ugh a steam ’chamber, has a dis- 
charge pipe provided with an overflow bend, which has a 
telescopic joint to regulate and determine the “ hydro- 
static level ” of the liquid in the tubes. The vapour and 
supply chambers are connected by a return pipe, and the 
overflow of the vapour chairiber has a siphon- breaking 
pilw with a telescopic joint.— W. H. C. 

Evaporator. F. Scherr, Roosevelt, N.Y. U.S. Pat- 
828,686, Aug. 14, 1906, 



A CYLiNDKiOAL outcr shell, a, is set at an angle as shown, 
and has an interior cylinder, c, placed eooentrioaliy within 
It, The inner cell, c, has a straight lower end, and a 
stepped or “ staggered “ upper one, so that the Upper 
ends of the tubes whicii pass through it ore approximawy 
m the same horizontal plane. The liquid to be evaporateJi 
enters by the piiie, 8, and passes through the tubes of the 
inner cylinder, c, and the vapour given off escapes through 
the dome, /, and the pipe, 7. Steam enters the epaoe 
round the tubes through the pipe, d, and the condensed 
water escapes through the pipe, W. H. C. 


Drying-machine ; Continuous rdhr - — . B. Uohnen, 
Grevenbroich, Germany. U.lS. Pat. 820,141, Aug. 21, 


.. , wx suoivvn, lormaa oj » numofit <w Wuers 

placed dose together in horizontal rows, is eildosied in a 
which a current of worm air or othur suit^ 
able drying medium is dwuUted. Alterngte rows of 
rollm w in oppMlte (fireotlAiif, to ^ tiw 

mattrik! wiMh i, lad on tha lop towitittarMl fcniMd, 
on to lha Maond mfr. at tha atte 
a fpa«e lalt baUtotf toa flMU and tha «dda<^ 

atJS: 
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Ofc. I.-PLAI^T, APPAJLATO8, MACHINEEY. 


tSiif «». 14M. 


i’itocn C, Sellenioheidt, Asairaor to Filter und Brau- 
teohnitoheo MaBohmoufabrik A.*G.» vorm. L. A. 
Eoainger, Berlin. U.f . Flit. 829,807, Aug, 28. 1906. 

Si» Eng. Pat. 11,979 of 1904 ; lft06, 208.— t. F. B. 

Fksnch PATsms. 

Pun/ConiMn. methodical daeaifieationt and eonecntraiion 
of all kinds of materials ; Process and apparatus for 
— — . L. A. Morel. Fr. Pat. 801,513, May 26, 1906. 



Ths materiala to be treated, previously brought into a fine 
state of division, are delivered from the hopyier, /, on to 
the distributor, k\ and are mixed with water or other 


present speoifioation by oausins a mixture of liquid and 
vapour to flow down instead of up the tubes. An effect, 
which the author calls desoendage/’ is obtained, and the 
liquid naises down in a thiit dim on the sides of the tubes. 
A numW of long tubes is arranged Vertically in oonoen* 
trie rings in a heating jacket, and the liquid enters the outer 
ring, of tubes from below. It passes upwards, and is 
partially vaporised, and on reaching the top. the mixture 
of vapour and liquid descends through Ihe inner tubes 
to the bottom, where the separator is placed, instead of 
at the top as formerly. The mixture en^rs a “ centrifugal 
separator,” where the vapour is separated from the liquid, 
which is drawn off from below, while the vapour is con- 
ducted bv another opening to the vacuum condenser. 

-^W, H. C. 

Evaporator ; Single effect with auio^condensaiion 

by continuous compression of the vapour. C. L. Prache 
and C. G. V. Bouillon. Fr. Pat. 364,408, March 19, 
1006. 

A CYLiNDKiCAi. vessel has its lower part divided into several 
separate compartments, through which the liquid flows in 
succession. Each compartment is formed of a number of 
vertical evaporator tubes grouped round a larger, central 
return tube, under which there is a deflecting plate. 
The til lies pass through and are held in position by upper 
and lower tube-plates, which are common to all the 
divisions. The liquid flows up the evaporator tubes, 
and returns by the central tube, from the centre of which, 
about half-way down, a somewhat smaller tube conveys 
a portion of the concentrated liquid into the bottom 
chamber of the next compartment. The vapour given ofl 
collects in the upper part of the cylinder, which is common 
to all the compartments, and it j« dra#n off by a rofcaVy 
compressor and returned, after its temperature has bsen 
raised by compression, to the space around the tubes, 
which forms u common heating chamber. * The liquid is 
fed through a special float valve, and tubes are provided 
to conduct away the finished liquid and the uncondensed 
gases separately. — W. H. C. 

Cold for industrial purposes ; Process for the production 

of , 6y the use of volatile liquids such as ammonia, 

and the recovery of such liquids. R. A. Grimoin-Sanson. 
Fr. Pat. 363,978, March 8, 1906. 

Two reservoiTN for the volatile liquid (ammonia) are each 
connected on the one hand with a refrigerator-coil, and 
I on the other, with the delivery of an aspirating and com- 
1 pressing pump. The connections are controlled by 
I cocks, actuated by a tappet earned on a rod. which fs 
1 from time to time moved backwards and forwards by 
! tncchanism worked from the piston rod of the pump, 
j Starting with one of the reservoirs full and the other 


suitable liquid from the pipe, m, in the shoot, I, down 
which the mixture flows through the gratings, n, into the 
funnel tube, g. The mixture enters the vessel, c, which is 
full of water, and separates into two portions, one lighter 
and the other heavier than water. A current of water 
forced in through the tube, c. and the hollow plug, 6, 
ajritates the mixture, and facilitates the separation. 
The lightw particles are carried to the top of the vessel, 
a, and flow over the Up into the trough, /, and the heavier 
portions rink and oolleot at the bottom at a*. They 
are removed from time to time by loosening the hollow 
plug. fr. The agitation and separation are further 
assiated by injecting water and air through the pipes, h. 

-W. H. C. 

Evaporation ; New apparatus for . J. F. P. Kestner. 

Fr. Pat. 361.524. May 29, 1906. 

Iw the apparatus described by the author in Fr. Pat. 
31A.976 of 19(H, and m the addition hereto of 1902 
(this J. 19(MI, 788), the astumt of the liquid in ‘the tubes 
known ae ** grimpage ” has been found to work well in 
the mddlm 4i«get ef a multiple effect system. It Is 
diff»ltf|i4.lmtr«ver. with the later stog^ in whkfli. 
to the vaewum hiid consequwit low deerity uf the 
veppib end high ’telatibe del# of the liquid, and its 


empty, the pump aspirates a charge of ammonia from the 
first reservoir into the refrigerator-coil, where it is 
expanded, and does work in cooling the space round the 
coil. The pump then compresses the charge, and delivers 
it into the second reservoir. After a certain number of 
strokes, the first reservoir is emptied, and the second 
filled with liquid ; then the rod carrying the tappet 
moves, and the cocks are reversed so that the pump now 
draws from the second reservoir and delivers into the 
first. This cycle is repeated so long as it is desired to work 
the apparatus, which is provided with a valve to regulate 
the rat© of flow of the ammonia into the coil,-— W. Bu C. 

Liquid separator ; Centrifugal G. de Laval and 

E. E. F. Fagerstrdm, Fr. Pat. 364.885, March 17, 
1906, 

Six Eng. Pat. 5859 of 190fl; this J.. 1906. 554.— T. F. B. 

FariNtm distilling apparatus, with aufotHofic out-off, 
i, Robert. Fr. Fat. 364,491, March 22. 1906, 

Tm apparatus elalmed. Fig. 1. conriets of a irtUl, e. and 


The lointf. i, and o, are mode tight by smearad 

wiMi vaaolM. may be s4ded :to hr from the 

atfll diuirinf 4i»titlatioii by the pipe. < and the still is 






ts. n^mjn^u Oife, k mm. 


m 


co}iQ»ot«9 to a v^oQiim^gAngfi, fty pijpe* 4. Thor* 
moisfitoM ^»0 iiiul w. Hio oondooMr, 0 ^ 

tenaiiuiliM in n x^voir. 3 ^ lor use doling the ohnnge ol 
reeniyexe* % to yrhieh it is odaoeoted by a specidi tap, 1. 




tesp if ■bown ia 

2, 4, .«4i 4 « being JMtlefu ono 

plane oml showing ^e oonneptionv Mtween 
the cOih the receiver, and the atmosphere, 
and 3. 5, and 7 being seoticmB in another 
plane and showing the oonoeotton between 
the receiver and the vacuum pump. 

During the progress of the distillation the 

{ )lug of the tap is in the position shown 
n Figs. 2 and 3 ; 8 being the connec- 
tion to the coil ; 9 to the receiver ; and 
12 to the pump through the annular 
space between the tubes, 9 and 15. 

The joint between the receiver, 2, and 
the iiange. 16, is made by a rubber ring. 

When it is desired to chan^ the receiver, the tap, 1, is 
turned into the jx>8ition indicated in Figs. 4 and 5, when 
the connections to the coil and to the vatuium, 12, are 
closed and the receiver, 2, is in oommunioation with the 
air through 10. The vacuum m 2 is broken and the 
latter can be removed and repla<!Bd by a fresh receiver. 
The liquid distilling during the time occupied in the change, 
which is only n few seconds, collects in *. When the fresh 
receiver is in position, the tap is turned into the position 
shown in Fip. 6 and 7, when the receiver is Cut off from 
botli the coil at 8, and from the air at 10, but is in commu- 
nication with the pump through 12. As soon os the 
receiver, 2, is exhausted the tap is turned into the first 
position (Figs. 2 and 3), and tne distillate is once more 
collected in tne receiver. 2. When it is necessary to with- 
draw a |>ortion of liquid from the still, c, durii^ distillation, 
the apparatus shown in Fig. 8 is used. It consists of 
two concentric tulies, 17 and 18, which pass tmough a 
cork, 20, winch is )>laced in the neck of a suitable veoael. 
It is connected by 17 to the tube, r, and by 19 to' the 
pump. When it is exhausted the tap, 1, is turned into the 
position shown m Figs. 4 and 5, and the tap, «, is opened. 
The progress of the distillation is watched in the glass 
globe, and ns there are always a few drops of liquid at 
the point, y, in the tulie, v, any diBcoloration due to 
spurting can be at once seen. — W. H. C, 



II.-FUEU GAS, AND LIGBPT. 

{Continued from pagt 848.) 

Coal production of the world, Eng. and Mining J., Sept. 1, 
1906. [T.K.] 

The increase in coal production is steady in most of thye 
world's fields. The production given in the following 
table is taken from statistics compiled for ** The MineriU 
Industry ” ; — 

1905. 
tons. 

7.921*000 

ii.aMhooo 

8,0811,250 
1,440*000^ 


Countries. 

1904. 

Asia : 

Metrii 

India 

7,682,819 

Japan 

Australasia : 

11,600,000 

New South Wales ...... 

6,116,126 

New Zealand 

1,662.443 

Other parts of Australia . . 
Europe : 

Austria Hungary ........ 

769,723 

40,834,681 

Belgium 

28.880,026 

France. . . . 

34,602,280 

Germany 

169,448,272 

Italy 

359,456 

Eussia 

19,318,000 

Spain 

3,123,640 

Sweden 

320*984 

United Kingdom 

. 236,147,126 


North America : 
Cstooda— 

I^t«s ...... 

Semth 

AU H4lip2 .omt)inel 


40,726,000 

21,844,200 

»(b0«2,264 

178,003,774 

907,600 

t7.120,«>0 

8,199,911 

230,002*926 


■ 4 m,m ■■ 


«e 7 . 0 S 0 , 6 S 8 
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In mmt caMs th«»d >reportt are from ofHoUl eourceg ; 
4n oth^ they are eetixiQated as closely as possible from 
shipping returns and other data. 

Oxygen corUaining hydrogen ; Inpnerm of in deter* 

mining adorific values [of fuels]. E. Oraefe. J. 
Gasbeleuoht, 1W)6, 49> 060—067. 

Ik burning oils of known calorific power in oxygen to 
which hyc&ogen has been added, higher calorific valuen 
were obtained, the increase depending on the quantity 
of hydrogen used. TIiuh, with an ojl yielding 10,020 
calories, the addition of 1 per cent, of hydrogen brought 
about an incroasc of 107 cals. ; 2 jier cent, a further rise 
of 300 cals, ; and 3 per cent., 623 cals. It was found 
that, on an average, 1 jwr cent, of hydrogen raised the 
calorific value by 180 calories, equal to 1*8 percent. — !>. B, 

Non-lumtnmis flames coloured by metal salts ; Temperature.^ 

of . J<\ Kurlhauin and (1. Schul/.e. Ber. Deutscli. 

phvaik. Gcs., 1000, 4 , 230-247. Chom. Ontr., 1906, 
2. 486. 

Tbk radiation from a black liody behind a small number 
of thin, luminous strata of the same temperature, is exactly 
the same as it would be if such luminous strata were absent . 
The authors measunMl the temperature of siarit, Bunsen 
and hydrogen flames (between the outer edge and the cone) 
rendered luminous hy difiiuent salts, bv so adjusting the 
temperature of a Nernst electrode (by regulating the 
ourrent), that its radiation was not modified on passing 
through the coloured llame. In the case of sodium 
ealte, the effei't is inllueiieed by the nature of the aeid 
radical. Bitferent salts give different temperatures for 
the Bame flame, from 1409'^ C, foi sodium carbonate, 
up to 1476" 0. for thallium chlondc. in the spirit flame : 
from 1660" 0. for sodium carbonate, up to 181*2" (/. for 
rubidium chloride, in the Bunsen flame ; and from 
1844® C. for lithium chloride, up to 1954" C. for 
poiatsaium i^hlomlc (blue hue) in tlie hydrogen flame. 
The temperature rises on passing from longer to 
shorter wave lengths ; the temperature measured 
with a given Bpectrum-lme of one salt rises on 
addition of a second salt, the increase being more the 
greater the difference between the wave-lengths of the 
rays from the two salts. A similar effect is observed in 
the case of two apectnimdines of one and the same salt. 
The actual temperature of the flame is lowered by the 
introduction of salts. {Salts which give the highest 
temperatures are thoSe which are the more strongly 
ionised. — A. H. 

Tung^en [Incandescence electric] lamp. F. Upponbom. 

J. Gaabeleucht., 1906, 48 . 756—759. 

Th» tungsten-filament incandescent lamp, which is now 
being placed upon the market by a number of firms, 
using various methods of manufacture, is the newest, of 
the metallic-filament lamps. Its efficiency is high, varying 
from about 1*0 to 1'2 watts per Hefner candle (1 Hefner 
candles; 0*88 English standard candle), and it is claimed 
that the average life of the lamps is over 1000 hours, no 
substantial change in the lighting power occurring during 
that period. The author has compared the tungsten- 
filament tamp with the carbon-, tantalum-, and osmium- 
iSttineiit lam^is, to ascertain their behaviour under varia- 
tions in the voltage of the current used. The lamps were 
all designed for 110 volts, and their efficienoies at the 
start, stated in watte per Hefner oatidle. were as follows ; — 
earb^ dl<mient, 3*53 ; tantalum filament, B61 ; osmium 
filament, 1*76; tungsten filament, 1*00, The voltages 
durhoig the teat weire caused to vary over a wide range, 
photometric tests and measurements of the current being 
made at various points. It was found that the tungsten 
lamp was, oomparatively* very insensitive to alterations 
in the voltage, the consumption of current increasing but 
ihpttly with increase ol v<^ge. By meanfi of this lamp, 
it ^ stilted, eleotrio fighting sp much ohenpened that, 
it chh mow w than hithM with gas 

MHA, d»c., nnaiuif oa 

hy <*• Ch^ /tupscebn yiB, page 881. 


EnitATint. ' 

Tutu 1906, pfikge 808, col. I, I 86 frpm bo^tofin : for 
“ (28^) r€a/“ (2848® C.) *’ ; also 1. 24. from bottom ; 
for “ 1819® ’* read “ 1819® C.” 

Kkoush Patsnts, 

[Fuel] Briquettes ; Manufacture of — — . lord Arm- 
strong, Rothbury, Northumberland. Eng. Pat. 19,212, 

I ISept. 22, 1905. 

1 “ Bkbwbrs’ bottoms,” *.c., the liquid found at the bottom 
of casks returned by publicans to the breweries, is evapo- 
! rated to the consistency of treacle, ami then, whilst 
I hot, is mixed with small coal, and moulded as urtual. 

I The briquettes obtained may be given any convenient 
I coating to make them waterproof, if desired. Or else, 

I ingredients may bo mixed with the syrup before the 
I briquettes are made, to make them waterproof throughout. 

1 Thus, 1 lb. of resin may be dissolved in ^ o*. of linseed 
I oil foots, and this added to 9 or lU lb. of the syrup. ; A 

f ood, but expensive mixture is obtained by mixing 8, to 
0 lb. of the syrup, 9 lb. of resin, 1 lb. of linseed foots, and 
i 2 lb. of glucose. — A. G. B. 

I Fuel ; Artificial . and method of making the same. 

' W. P. Thompson, Ijondon. From A. Engle, Metz and 
I T. Cahill, 8tuart, Iowa, U.S.A. Eng. Pat. 21,644, 

I Oct. 24, 1905. 

I 8k« Fr. Pat. 358,831 of 1905 ; this J., 1906, 308.— T. F. B. 

1 Furnojces for burning pulverulent fuel and for treating 
i pulverulent, ores, A. M. Robeson, JohanneBburg, and 
I C. A. Bettington, Boston, U.S.A. Eng. Pat. 10,226, 
Aug. 9, 1905. 

Skk U.S. Pats. 817.989 and 817,990 ol 1906; this J., 
1906, 465.— T. F. B. 

! Retort ovens ; Vertierd . J. Bueb, Dessau, Oermany- 

' Eng, Pat. 16,579, Aug. 15, 1905. 

Seb Fr. Pat. 356,974 of 1905 ; this J., 1906, 11.— T. F. B. 

Furnaces for vertical gas retorts. E. Dervah Paris. Eng. 
Pat. 2040, Jan. 26, 1906. 

See Fr. Pat. 362,501 of 1906 ; this J., 1906, 747.— T, F. B. 

Qas for illuminating and hading purposes ; Apparatus 
for producing — ^ — from petnU or other suitaole spirit 
i or oil. B. K. Green and H. Mievillo, Great Malvern, 
j Eng. Pat. 20,847, Dec. 23, 1905. 

I A ounBKNT of warm, dry air is divided into two portions,. 

I and the main etroam is blown through a carburetter, 
charged with petrol, and provided with transver»e wick- 
like screcnB, which dip into the petrol. The latter is kept 
at a constant level by means of a ball-float device. A 
numlMsr of jierforated pipes is arrang^ Along the 
bottom of the carburetter and immersed in the pe^ol ; 
through these |pipes the second portion of the air eupply is 
blown, producing a spray of ]X!trol, which falls partly 
upon the transverse screens. The bell of the gas-holder, in 
which the corburetted air is stored, operates the valve 
controlling the air supply, so that the gas production varies 
automatically with the eonsiimptiou. — H. B. 

Carbides for acetylene lamps, generators, and the like; 

Prepared . Sir C. S. Forbes, Bart., London. 

Eng. Pat. 16,298, Aug. 10, 1905. 

The carbide to be treated is placed upder vaodum in 
an air-tight vessel, and a suitable retatdit^ Solution 
{preferably a solution of resin in petroleum) i4 thim run 
in, the impregnated carbide being subsequently removed. 

Fixphsivt fluid$ or. fluids under preiiWf* ; 

, Mfla^fhr^ring-, . C 

Bni 20,678, Odt. 4, 1905- ; ^ ; 

.'tup sxplpsimfiuid (i^yjtone) is sto^ nyifiiwfe filled 
wltfi findy-gronulaM, ooinp w sse 4 iWl ohor- 

eoid, irhe cylinder is olom by a eop!?nl plug valve, 
vrifinh has a delivery pipe, a imriim dunt of passage 
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plyjt le«litt|t to A fixed preeiur© geuge, and a 
♦ Chai^^r olosod.by a screw cap, 
w;itn A O^ntrat jportioti will give way if a dan- 
gwmie pt^rxft odcdrs withhi tlie cylinder; Tfhe vuWe is 
actiiatea by a worm«‘wheel, and has a filter chamber, 
tuled with oottOQr on the duct leading to the interior of 
the cylinder. A number of fusible metal plugs are in- 
se^ in vaHous parts of the cylinder, which will melt, 
and give relief to the pressW if the contents become 
dangerously heated. — W. H. C. 


Manfle$ / Mdhod of 'producing inrjindeseent — H, C. 
Albrecht, Berlin. Eng. Pat. 10,296, July 6, 1900. 

Fabrics are impregnated as umial with a solution of the 
nitrates of thorium and cerium, then dried, impregnated 
jdth hydrogen j^roxide. dried, and finally burned off. 
The hydrogen peroxide converts the thorium salt into 
hydroxide, and it is stated that the finished mantle con- 
tains thorium in a higher degree of oxidation than thorium 
dioxide, ThOg (see this J.,‘ 1906, 840).— H. B. 

FUamenis for inermde scent lamps. S. laeki, Kanagawa- 
Ken, Japan. Eng. Pat. 3609, Feb. 13, 1900. 

A CARBON filament is coated with tungsten, by depositing 
the metal from tungsten chloride vaponr “ according to 
the process used for making ordinary carbon filaments.'’ 
The coated filament is then fixed in an exhausted bulb. 
It is stated that on starting the current, the metal com- 
bines with ally oxygen remaining in the bulb, forming a 
hard, protective shield about the filament, and produemg 
a more perfect vaonum, — H. B. 


F, J. Awkg^ to L, 

Tin: eleotrod.e is compooed of an intimato miittuitiio of oiifboii 
and an alloy of magnesium wit^h aluminium or another 
metal; to which may be added a email percentage of 
cerium nitrate, or a salt of a tare earth.— W. C. 


Frbnch pAtmew. 

Gas-retort furnace. P. V. Parsv, First Addition, dated 
March 10, 1900, to Fr. Pat. 8d0,070, Feb. 11, 1905 (this 
J., 1900, 406). 

The retort setting described in the principal patent is 
provided centrally with a generator and recuperator, 
placed end to end, parallel with the retorts, so as to occupy 
the entire depth of the setting, and having their gas- 
distributing outlets at the top. — H. B. 

Producer for coal slack, Jc. Maschinenfab. upd Mfihlen- 
bauans. (J. Luther A.-G. Fr. Pat. 364,116, Feb. 21. 

The )>roducor, which is designed for utilising coaLalaok 
and other finely-divided cornoustiblee, is provided inter- 
nally with two or more horizontally superposed series of 
baffles, which support the fuel to a considerable extent, 
and prevent the obstruction due to the pressure of the 
8u(H’»rincumbent mass. Preferably there are two series 
of baflies, the tops of which are A*8bai>ed, the air supply 
being admitted beneath those of the tipper series, which are 
perforated, whilst the gas produced is drawn off beneath 
the lower series. — H. B. 


United States Patents. 

Priquettes ; If^rocess for prcjutring a mass for making . 

B. Wagner, Berlin. U.S. Pat. 829,042, Aug. 21, 1906. 
See Fr. Pat. 360,679 of 1905 ; this J., 1906, 794.— T.F.B, 

BriqueUta ; Apparatus for coking . B. Wagner. 

Berlin. U.S. Pat. 829,448, Aug. 28, 1906. 

She Fr. Pat. 350,636 of 1905 ; this J., 1906, 721.— T.F.B. 


Oas producers : Process of regulating the ttmperaiurc of 

eombustion in . H. L. Doherty, Madison, Wis., 

Assignor to Combustion Utilities Oo., New York. 
U.S. Pat. 829,106, Aug. 21, 1906, 

The claim is for the process of making producer-gas bv 
passing a current of gas consisting of free oxygen or air 
mixed with from 5 to 15 per cent, of carbon dioxide 
through a deep bed of fuel, and conducting the resulting 
gas, unbumt, to the place where it is to be used. The 
l)eToeirtap of carbon dioxide is adjusted in such manner 
that the heat- producing or exothermic reaction, C 4- ( ) CO, 
and the heat- absorbing or endothermic reaction, COj + C== 
2CO, are so balanced, that the resulting temperature is 
sufficiently high to comfiletely burn the fuel to an ash. 
but not high enough to allow of the formation of troublo- 
Bome oUnkers,— W . H. C. 


(ht producer. J. G. Nash, Adelaide. U.S. Pat. 829,541, 
Aug. 28, 1900. 


She Fug. Pat. 17,712 of 1904 ; this J., ,1904, 1081.— T.F.B. 


Oaa ; Ap^ratus for producing poteer . , L. Hertzog, 

BetUtt'Biidende, Assignor to A. Saurer, Arbou, Switzer- 
land. V.S. paL:829,919, Aug. 28, 1906. 

S«S Fr. Pat. 346,526 of 1904 ; this d., 1906, 19l.--:iT.F.B. 


Gasti ; Appamtus for frubfecting to the action o 

Hffnningen oh Fhiite, Geriaanx 

'll'-',''/''*' ^ 

Si»< ii«g. Bit IjM «f ;«IM j tti, J., lioa, 


Gas ; Process of tnrhureliing — — . [CarhuretUd wofer- 
F. Dannert. Fr. Pat. 364,210. March 13, 1906. 
A PHoniHjKR, which is charged with solid fuel, and ijs pro- 
vided as usual vrith a gas outlet at the top and steam and 
air inlets at the bottom, is also fitted at one side with a 
vortical channel or pipe in the masonry, the lower end of 
which opens into the reducing zone of the fuel, wdiilst the 
upper end is fitted with a siphon tube for the admission 
of liquid hydrocarbon. The oil becomes vaporised On 
dropping down the channel, and on issuing into the 
reducing zone is converted completely into inoondonaablo 
gas, without undergoing combustion.— H. B. 

Filaments for incandescence electric lamps, Soo, Zirkem- 
Gliihlampenwerk, Dr. Hollof round & Co. Fr. Pat. 
364,181, Jan 30. 1906. 

“ Hydrooenishij ” and “ nitrogonised *’ oompoimds of 
I chromium, molybdenum, tungsten, and other me^s of the 
iron group may be obtained by proceeding, ocoorciulg to 
Fr. Pat. 342,58 1 of 1904 (this J., 1904, 94B), the magnelfum, 
aluminium, potassium, or sodium formariy tuBOd as 
I reducing metal being replaced by powdered xinoi, or some 
I other metal which does not react violently with ojckUsed 
c(>in|)Ounds, Or, the four above-named metals may be 
used safely for the reduction, if they are employed in forge 
excess (say five times the amount tbeoretioally requlrea}- 
Tlio reduction may also be effected in two slagOi: firtt 
with zinc powder, and then with magnesium, io, Itt any 
case, the pulverulent product is purified with aotdk,. dried, 
mixed with an agglutinant such as tar, and fomned into 
threads. The filaments are then heated at ‘1909®— 
1500'’ C. In an indifferent gas for several hours ; ortp, pre- 
ferably, they are kept incandescent by means of airttong 
electric current for several hours in an atmosphare m 
nitrogen at 180 mm. pressure. In the latter dnie they 
become denser, and ultimately yield nitrogeniBed filinnMte 
of very high efficiency — K. B- 

fUdvMnUjoT irmndesthnee hmpe. A. Just aiid F. Hana* 
Doaru Fifth Addition, dated Feb. 19, 19H to Fr. 
347*601, ^ov. 4* 1904 1806, 481 

a^fflainent' of'tnnmt^' (ir' indyhdteijlid^' the 
proteM in thd priip^^^p^ 

metal ^ 44 fint depoelted npwi a " edte W^eirboft) 

or molylidetei. mebmd vi ei^riwn 81%, ^ llamieni 
whether made of carbon, or of carbon metal, k tm 
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coated with metal, and heated to a high temperature 
under reduced presaure, in an atmoephere of hydrogen 
containing a email proportion of an oxidimng gaa, euch ae 
eteam. This modihoation of the prooese expedites the 
elimination of the carbon. — H. B. 


in.—DESTRUCTIVE DISTILLATION, 
TAR PRODUCTS, PETROLEUM, 
AND MINERAL WAXES. 



watsr. 

Tsr. : 

'lOat. • 

SfOphur 

aeihponads. 

260® C 

250— <800* C 

arms. 

56*6 

gnns. 

utres. 

1*0 


44*0 


8*8 

.M. 

800—860® 0 

80*4 1 

0*0 

8*1 

0*7 

860— 400* C 

86-6 J 

8*8 

18*7 

0*6 

400—460' 0 

40*6« 

84*0 

20*6 

0*4 


Composition of the gae : — 


(Confinued from page 843.) 

Fuels ; Decomposition of solid at gradually increasing 

temperatures. E. Br>rn»tcin. J. Ua8l>eleucht^ 190(5, 
49. (527—630, 648—652, 667—671. 

^:{P1!0IM»NS of wood, peat, lignite, and coal were each 
subjected to fractional distillation, the temperature being 
kept constant at certain points until the deooni|> 08 ition 
at such temperature was complete, the highest tempera- 
ture m the experiments being 450^' C. The distillations 
were effected in an iron retort fitted with a Liebig's con- 
denser, the distillates being collected in a series of Q -tubes 
and towers for the retention of tarry products, whilst 
the sulphur compounds were absorbed in tubes containing 
anhydrous copper sulphate. 

One kilo, of tir wood containing carbon, 48*75 ; hydrogen, 
6*48 ; nitrogen, 0*63 ; oxygen, 46*75 ; sulphur, 6*08 ; 
water, 3‘ 21 ; and ash 0*10 per cent., gave the following 
results ; — 


Trmp. 

Water. 

Tar. 

Gm. 

Sulphur 

compounds. 


srnis. 

grnii. 

litres. 

grms. 

260' C 

8&*0 


8*1 


260—300" C 

06.3 

4*9 

H*1 


300—360" C 

146*7 

32*3 

41*0 

* 1*3 

850—400* C 

71-2 

24*0 

20*2 


400—460' C 

20*0 

20*6 

20*2 



C/omposition of the gas : — 


Temp. 1 

C0|. 

Heavy 

hydrocarbons. 

CO. 

H. 

CH4. 

300—860' C 

53.5 

0-2 

27*7 

8*7 

14*9 

360—400" C 

65*0 

1*6 

.32-0 

1 3*0 

7*0 

400—460® 0 

28*0 

6-0 

20*0 

17*8 

20*6 


One kilo of peat containing carbon, 43*76 ; hydrogen, 
4*16; nitrogett, 2*30; oxygen, 24*67; sulphur, 0*24; 
water, 17*03. ; and ash, 7*94 ^ler cent,, gave : — 


1 

Temp. j 

j 

Water, j 

Tar 

Gas 1 

Sulphur 

compounds. 

S60* C 

grms. 

01*1 

grms. 

litres. 
3-0 ' 

frms. 

250—800* C 

68*4 

traces 

4*8 ! 

— 

800-**8M* C 

|78*7 

2*5 

11*4 

__ 

3!M)— 400* C 

400*r-4&0® 0 

- 

44*1 

42*6 

0*6 

31*2 

88*2 

42*0 

j 2*0 


CompotitioQ of the gas :~ 


Temp. 

cci. 

Heavy 

hyifirocarhans. 

CO. 

H. 

CH 4 . 

-300— aw* C j 

88*2 

, 1 

10*1 

0*3 


860*-400* C 1 

«a*$ 

1 

7*2 

8*1 

2^6 

400**rmi0", C j 

mi 1 

; 9^ 

lf'8 

«*l 



Onakilo. of Boh^UtL HgttHo obnlairiiiig oarltkm, 68*94 ; 


Temp. 

CO*. 

Heavy 

hydrocarbons. 

CO. 

H. 

OVU’ 

800' C 

91*4 

0*7 

6*4 

0*8 

1*1 

800—360' C 

90*9 

1*0 

7*8 

0*5 

— 

850—400' C 

69*6 

2*5 

15*8 

8*8 

8*2 

400—460' C 

47*8 

3*9 

18*1 

11*8 

21*2 


The experiments with different kinds of coal have alreadv 
been referred to in previous ooramiinicalions (this J., I90(i, 
213 and 583).— D. B. 

Petroleums of North America ; A comparison of the 
character of those of the older and newer fields, C. 
Richardson. J. Franklin Inst., 1906, 102, 57—70, 81—128. 
The author has oollccUxi the results obtained in the 
examination of Amoiican petroleums, and compares the 
oils from the older and newer fields. The subject is treated 
under the following headings : — Development of petroleum 
as au industrial product in North America; character of 
the i>etroleums of North America ; Appalachian field, 
Ohio-Tndiana field, Canadian field, Colorado field, Wyoming 
field, California field, Texas field, other , fields, Kansas 
field, Louisiana field, Alaska field, Cuban field, Mexican 
field ; Comparison of Noith Ami rican indroleums. — A. S. 


A sphaltum industry of the United State a. U.K. Geol. Survey. 

Oil, Paint, and Drug Rep., Aug. 13, 1906. [T.R.j 
The output of bituminous sandstone has decreased from 
46,641 short tons, valued at $138,465, in 1904, to 39,273 
short tons, valued at $94,972, in 1906. More than 
90 )ier cent, of the bituminous sandstone produced in 
the United Htatos is quarried in California, and the 
decrease in production and value was probably due to 
the keen competition of the “ oil asphaltum of the 
same I8tate. 

The production of bituminous limestone, which is 
practioally confined to the State of Kentucky, increased 
from 1798 short tons ($4496) in 1904 to 6029 short tons 
($42,(K>0) in 1905. The marked increase of price in 1905 
lias not been explained. The production of mastic firom 
Kentucky bituminous sandstone increased from 1200 short 
tons ($10,8(X)) in 1904 to 2200 short tons ($22,0001 
in 1906. 

Hard and refined or gum asphaltum decreased in pro- 
duction from 6637 short tons, valued at $141,446, in 
1904, to 3036 Short tons, valued $41,438, in 1905., 
During 1905 the hanl natural asphaltum of California 
brought $12.07 })er short ton at the mines, whilst that of 
the Indian Territory brought $15. The more value hie 
grahamite, important veins of which are known in the 
Indian Territory, was not produced at all in 1905, ou 
accoimt of litigation over the ownership of the property. 

The production of natural liquid asphaltum, or maltha, 
which is confined to California, decreased from 3363 
short tons, valued at $36,320, in 1904, to 3139 short tons, 
Taluod at $34,292, in 1905. 

The production of wurtsUite decreased froni 550 'fthort 
tons, valued at $60,000, in 1904, to 500 ehort tons, valued 
at J44, 000, in 1906. 

* Tne production of gUspnite in^^regmJElfoili 
IW ^ 10,918 rtoS 
ifm, in to 



irice per short tOfi ^ 
iofu, u .lMtiMW. to 'SQ,1<I6 dio 
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tom, H, liowerw, tiw flhort 

ton^^jPoM ott (* liqttid oil »#phaltum), vaiaed at |U95. 
5S M&iiHttm, there will remain 

48,W ihort terns of hard or I) ” grade oil asphaltum, 
ff'Vlhg average value of $8.78 
per anOix um* The 'prcMluotion of oil asphaltum is an 
mdus^y peculiar to Cfalifomia, and most of the material 
** *'? * by-product in the distilling of lubricating 

and iUummatittg oils and lighter products from crude 
petroleum of asjjmaltic base. 

During the fiscal year ending June, 1905, 
asphaltum and manufactures of asphaltic material to the 
value of $291,120 were exported from the United States 
to other countries. The most important receivers of 
these products were in the order named -.—Brazil, 
United Kingdom, Canada. Germany. Chile, Mexico, 
and Argentina. The chief features of the trade were the 
opening of important markets in Mexico and the three 
South American countries named, a marked increase of 
exports to the United Kingdom, and decrease, as com- 
pared with 1904, of more than 30 j>er cent, in the value 
of exports to Canada. The total value of the exports 
ending June 30. 1904, amounted to 

$100,186. 

The imports of crude asphaltum in 1905 amounted to 
100,606 short tons, valued at $479,296, as compared with 
133,941 short tons, valued at $690,890, in 1904. About 
two-thirds of the asphaltum which is imported into the 
United States from foreign countries comes from the 
Island of Trinidad, off the coast of Venezuela. Other 
important sources arc Bermudez (Venezuela), Cuba 
and Italy. 

Movld fungus capable of decomposing paraffin wax, O. Rahn, 

Centralbl. Bakt,, 190CI, [II. ], 16, 382 ; Z. ges. Brauw., 

1906, 29, 47ljj. 

The organism in question, a species of Pemeiltium, was 
found to decompose two kinds of paraffin wax to the 
extent of 77 — 79 per cent., when the exptwmienis were 
conducted on a large scale, the mycelium then containing i 
a light brown colouring substance, 
soluble in alcohol, that did not appear 
when only snudl quantities of the 
poraffin- were wb^fc. The same phe- 
' nomenon bad been previously observed 
in the case of mould fungi that decom- 
pose fats. On ordinary nutrient media 
the same Penicillium forms a whitfi, 
luxuriant growth ; in gelatin it forms 
numerous small crystals producing 
turbidity. It also grows well on palm 
oil agar-agar, but not on the same fat 
in preeenoe of mineral salts of ammo- 
nium, though in a solution of ammo- 
nium salts and stearic acid it grows 
with vigour, and forms very thin 
ooremia, 8 cm. in length. It does not 
decompose yellow vaseline, and grows 
but sparsely on white vaseline. On 
paraffin wax it forms large, white, dished growths, the 
edges of the. floating mycelium thrusting themselves up 
into ihe air.— C. S. e r 

Albalit dfC,, uH>rks ; Forty- uccond annual refport on , 
by th$ Chief Inepedor, VII., page 881. 


^ *. Anther fwntitjr .ot 


Coke from fud con/Uiining a Urge 
as peat, lignite, and the like 

t » 


trtifm of water, amh 
^.,4*, ei^ynifc, unw tne iiKc MWMd of and oppatot/us 
hr producing VV. WieUndt, Zwischemffin, and 

Twfkoks, G.m.b.H., Berlin. Eng. Bat, 968, jm 13, 

The vapours or gases generated by the maMid in the 
coke oven are drawn off from the colder upper zone, 
through suction pipes, either apart from the gaseous dis- 
tillation products formed in the coking zone, or after being 
drawn through the latter zone. Means are prodded for 
varying the level at which the suction takes place, so as 
to modify the extent of the zone infiiienood by tfio suotioiii- 
pipe removing the distillation products, and to form, a 
neutral zone from which the gases and vapours separate 
in opixisite directions.— C. S. 


UNITED States Patents. 

CoUng-oven [for penf]. H. J. Wickham, Manchester, and 
K C. Rockwell and W. L. Shepard, Hartford, Conn. 
U.S. Pat. 827,767, Aug. 7. 1906. 

The coking-oven consists of a vertical, cylindrical chamber, 
closed at the upper end, and having a screen extending 
acro.s8 it, near the open lower end. Below the Oven is a 
circular base-plate, the outer etlge of which is turned ffsst 
downwards and then upw'ards. forming an annular trough 
in which the lower oiien end of the coking-oven rests. 

-A. 8. 

DietiUaiion apjmratus [Oils, drc.] ; Automatie md con- 

[yniwus film . F. J. Clernenger, Beaumont, Tex. 

U.S, Pat. 829,258, Aug. 21, 1906? 

The oil, or other liquid to be distilled, is fed by the pump. 
A, through a “ comminuter,” Ai. and delivered as a film 



Ekqush Patents. 

Want heat in coke: VtUisatum of A. Waddell, 

Bunlannlhie, and F. Waddell, South Qaeeiuifan'v. 
Eng. Pat 18,218. Sept 9, 1905. ^ moony. 

The hot poke is drawn from the ovens or retorts intfa a 
temX, om At ai^d /Buptoor^ pn a carriAge.^It 

Is then #be|ed pnd^ a Wyt ^aioh Is allowed to rest on 
the mtd idktU fonhed Aifimbfffiical 

liquor Is IM tun on l<^e W odkh a ^pe which 

Vfm gfroug^ thy cow iwid the htbani ai^ammcmiA 
^ten off avu.ooitve^ % another pipe, whioh ileo tleses 


uiK)n the Hues, B*. of the primary heating chamber, B. 
The resulual.oil from B,'floWs by the trapped pipe, 
on to the flues, C*. of the secondary heating chatnME. C. 
The residual oil flows from the chamber, C, by 1^ 
reservoir, C». The chain Z 
IS heated by the furnace, C», the gases from whlob me* 
on and beat the other chamber, B. The vapOttni giveo 
chamber are conducted by separate mnts, 
CF, to an air- jacketed separator, D, 
air cooling pipes and with superposed renting ^at«|U^' 
From the senator the vapours are conducted by separi^ 
pipw, E, i^wea at diflemt heij^ts ^ the 

rooeivors, F, Fi, F*.— W. H. (X ^ ^ 

Fmiroi^ Patent.; ; ^ ; V;,;'' 

apfMfom fae 

liT^ AfooM Syfrdleate, tid Brst 

WPS. ft*- S^8M,0(Ata!t. wB..i ,, 
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m-^omxmmQ mattehs and 
DYESTUFFS. 

{CorUinufid from page 844.) 

Fluate*iif.nce ? Theory of . G. Wokcr. J. of Physical 

Obaito., 1»06, 10, 370—391. Ohem. Contr., 1905, 2, 
485-486. 

It is known that fluorescence and colour often occur 
simultanoously. and the author has found that fluorescent 
solutions lose their fluorescence on ad*"!!!!©!! of a dyestuff : 
for instance, quinine sulphate solution on addition of 
picric acid, and petroleum on addition of methyl oranj^e. 
The following explanation of these facts is oflFerod. The 
fluorescence of a substance can be diminished or destroyed 
by a oompleinontary colour. Visilile fluorescence is 
diminished oy the intr(Mluotion of oliromophor groujia 
into the mofeoulo, beoauso the absorption bands are 
thereby displaced towards the red end of the »})eotruin, 
and the possibility of fluorescence is thus Icsseneil. Salt- 
forming groups usually have a similar effect, and indeed 
gimter, the nearer they are to the chroinophor groujKS. 
The latent fluorescence that all benzene derivatives 
pOB*^ can be rendererl visible by the same means that 
aiminish visible fluorescence, n>., by the introduction of 
ohromophor and saltdorming groups, especially b}' the 
introduction of two phenol residues in ortho positions 
W'ith respect to one another. — A. S. 

United States 1‘atent. 

Dyeetuff : Bordmux^red avlphur [Sulphide] , atid 

roeess of making same. A. Schmidt, Assignor to 
arbwerko vorm. Meister, Lucius, und Briining, Hdchst 
on the Maine, Germany. U.S. Pat. 829,740, Auc, 28. 
1906. ^ 

Six Kng, Pat. 14,54.1 of 1905 . this J., 190(3, 260.— T. F. B. 
Fkencii Patents, 

Dyestuffs f Process of making concentrated liquid sdufions 

or easily UquifuMe pastes from, sulphide . Farb- 

werke vorm. Mcietor, Lucius, and Pruning. Fr. Pat. 
361,481, May 17, 1905. 

Sis Eng. Pat, 9883 of 1905 , tins J., 1900, 584.-1. F. B. 

Dyestuffs 5 Process of making ydlotv sulphide . 

Aot.-Gea. f, Anilinfabr. Fr. Pat. 301,502, May 23, 

im 

SWB Eng. Pat. 27,292 of 1904 ; this J,, 1905, 1167.— T. F. B. 
Gehman Patents. 

DyeHu^s ,* Proesss for preparing hlueMnck monoazo . 

Aot.-Gea f. Anilinfabr. Ger. Pat. 169,826. Oct. 14. 
1904. 


Fat. 17,274 of 1904; this ff.; lEOMm W f«dl^ 
aiiiro-ooinpounds ihsy hs bied 
na|4ithalene-6- qr ^7-siiiphbnic SMe^d, 2 *dlAso»LhydT 09 ^- 
naphthalene-4. or •fl.Bulimooit) aqfd ; l^diftso-S^hydroty* 
naphthalene* 3. 6*, 4.6-, or 4.7*di8itlphozrio acids', or 2*diazo- 
l-hydroxynaphthalene'3.6-, 4.7-, or 4.8-disul^onlo' acid, 
or the anhydrides of any of these. Oombination takes 
place best in presence of alkali hydroxide, As a rule, 
the a-naphthol derivatives are brown, and the jS-nAph- 
thol derivatives orange, becoming red and bluish-red after 
chroming. The dyestuffs produce cochineal-coloured 
alaminium lakes, and are all capable of dyeing on ohrolmed 
wool.— T. F. B. 

Dyestuff ; Process for preparing a monoazo — * — 
Musceptihlt to chroming. Farbwerke vorm. Meister, 
Lucius, und Briining. Ger. Pat. 168,610, March 14, 
1905. 

Diazotised p-ohloro-o-aniinophenol is combined with 
L8.3.6-dihydroxynaphtliaIone-di8ulphonic acid in presence 
of excess of alkali hydroxide. This dyestuff is character- 
ised by its fastness, and the protluction of indigo-blue 
shades on chrome mordants, distinguishing it from the 
dyestuffs obtained from p-cbloroaminophenol and 1.8- 
aminonaplithol-.I.O-diaulphonio acid on the one hand, 
or nitro-M-chloro-rt-aminophenol and chromotrope acid 
on the other hand. — T. F. B. 

V.— PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, 

YARNS, AND FIBRES. 

(Continued from page 845.) 

Fabrics : Stripping of dyed . E. Hibbert. J. Soc. 

Dyeis and Col., 1906, 22, 27(3 — 278. 

To ascertain the comparative stripping |K)wer of sodium 
hyposulphite (hydrosulphite) and titanous chloride they 
wore tried, the former in alkaline and the latter in acid 
solution, on cotton dyed w ith 2 per cent, of Bonzopurpuriu 
4B. The amount of titanous chloride necessary to destroy 
the colour was about one-third in excess of that required 
by tluHiry. With an equivalent amount of hyposulphite 
only slight reduction took place ; with twice the quantity 
the bulk of the colour was discharged, though a distinct 
pink shade remained ; whilst even with four times the 
amount, the white was less ])orfeot than that yielded by 
titanous chloride. A similar result was obtained with 
cotton dyed with 2 per cent, of Ohrysopheuine. A 
disadvantage to the use of titanous salts is that frequently 
a certain amount of titanic hydroxide is deposited on 
fibre, which is not easily removed, and occasions trouble 
if the fabric is to be subsequently dyed witli basic dyesUi^. 
This difficulty may, however, be overcome by adding 
potassium oxalate to the discharging bath. — U. B. 


BitlTJl^XbACK dyestuffs arc produced by coiubining diazo- 
tlssd 2.8**mini<)naphthol-3.0-disul phonic acid with the 
Siri dv l compounds of diaminucresol ethers (CHa;NH 2 : 
0CH9:NH««al:2;4;5), or of p-ammo-o-anisicUnc, and 
^amoving the acidyl groups from the rosultkig dyestuffs ; 

same djrestuffs ore also obtained by combining the 
diaaotised aminonaphtholsujphonic acid with nitro- 
aitttaoorew)! ethers (OH*:NH2:GCH5,:NO,«:1:2:4:5) or 
with ^nitfo-o-anisidine, and then reducing the nitro- 
group qy an alkaline r^uqing agent. These dyestuffs 
are said to be faster to light and of better shaae than 
thosa derived fronq p^nittaitiUue or p-nitro-o-toluidine 
and l.4-nitrannphthylaihibA— T. F. B. 


Dy)$^uffs : Process /of prepar^ red or hluish>red nionoas 
suscsptiblis to chroming* AniUnlarben* un 
gEtm^t.Fabf* ntwm J, Mi «er. JPat. 188, ijl 

1^ 4, 1906. iSuttai to M6,t4», JnV I 



Enolish Patents. 

liemp-hast and the like ; Process for the manufacture of 

artificial . Voreinigte Kunstseidofabr. A.-G., 

Kelstcrbach a/M., Germany. Eng. Pat. 7520, Maxeh 
28, 1906. Under Int. Conv., Jau. 2, 1906. 

See Fr. Pat. 363,782 of 1906; following thesp,rH-T. F- B. 

Steaming fibres and fabrics; Process df and dp<^ratus 

for . E. Simon, ViUefranohe, and X B. W^kerlin, 

Lyons, France. Eng, Pat. 2830, Feb. 5, 1906* Under 
Int. Conv., May 22, l9()5. 

See Fr. Pat. 356,081 of 1906 ; this J., 1905, 1220.— T. F. B. 


VJAAAJU# PTAXJW JTATJiNTB* 


TtaaHt labntt tApparpiu for Itottftn, dyein,. 

■err- .y- "■ Uoxak, CoHu&AoZm, 

FW U.S. F*t, 093,994, Jvoo 19, MWO. 

Ttot itiTMition leUtM to an apparatua tor aabjacting 



a, vi^oototmiNa WOOD, to a. m-Acm adkaw 
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teatihi liM^ $0 mh mmMmt 

Aoh witHowt «& 

troiA t)» fiae %iUif nbmm <4 a tmAtiiig 

tank, iir]tl«ii]i k4n;o;pUfd .^h «, Amm j{w 

J®? tp >a 3^ oo&Mi* «oiip#ot 

intmor 01: tiMl 4nksi «q 4 thp ipwM betwpfli^ the exterior 
of the ii^ Mxtm^ oi the treatmg tMih, 

reepopti^rel^^ urith a four-way Vajve. By loeaiii o£ t]b^ 
valw^ ^ direotion of the liquid in the oonduite may be 
revereed** •«> that it may be paeaed to the interior of the 
drum or to the outftide of the fabric, until both drum and 
treating tank are filled ynih liqmci Two supply^conduita 
lead from the valve, and in one or the conduits is a pressure- 
relator, working automatically. A heater, for liquid or 
air, is placed in a by-pass connected with one of the supply- 
conduits, ami a cooler in a by-pass in the other, valves 
controlling the jxiasage of fluid through the supply con- 
duits and the by-paHses. The supply-conduits are con- 
nected to separate chambers in a nianifold,” the latter 
being connected by conduits and a four-way valve to two 
separate supply tanka. The manifold may have s< 5 voral 
supply-conduils for introducing compressed air or different 
liquors.— B. N. 




nm» 

fut.- ^ 

(Co'nitiiy!e4 '' ' , 

Fkiskck Batint, 

Dyeing sHnt; Coti£inuou/t macAiftJt for E. l^r«hi«t 
and A- Dulac. First Addition* dated Jan. ^ 

Fr. Pat. 362,095, Feb. 7, 1906 (this J,, l90fi, {>21 ), 
IvsTSAD of an endless band, as described in llhe misin 
patent, the machine is provided with a rotating oiroulnr 
table, divided into compartments, and intermittenUy 
turning a fraction of a circle, The mordant, dyo-liquor, 
&c., are sprayed and distributed as described in the maiP 
patent. — B. K. 


VlL— ACIDS, ALKALIS, AMD SALTS, AMD 
MON-METALLIC ELEMENTS. 


Dry dennina [Ttztih fahr-Ks] ; Process of . J. Dqux 

Utica, N.V. U.S. Put. 828,644. Aug. 14, 1906. 

Thb material is washed in an alkaline bath composed of 
benzene and anhydrous ammonia.-— B. N. 

Ifooi ; ApparcUv/t for the eTtrnction of gream from . 

A. H. Burt, Mnsmaii, H. Jac.Uson and U A. Kmch, 
Sydney. U.S. Pat. 829.76.1, Aug. 28, 1906. 

See Fr. Pat. 354,667 of 1905 ; this J., 1 905, 1 107.— T. F. B. 

* Extraction of grease from . A. H. Burt, 

Mosman, H. Jackson and 0. A. Finch, Sydney. U.S 
Pat. 829,764, /ug. 28, 1906. 

SEBFr. Pat, 364, *667 of 1905 ; this J., 1905. 1107— T. F. B. 


French Patents. 

Hemp {hast] ; Process for frodneing artificial , hy tightly 

sticking together brilliant threads into the form of a 
ribbon. Voreinigte Kimstscidefabriken A. -Cl. Fr. Pat. 
363,782, March 2, 1906. 

This invention relates to a iproceas for producing ribbons, 
or continuous thongs of artificial hemp, from silk, artificial 
silk, or mercerised cotton. A flexible material, or “ glue,” 
such as collodion, a solution of cellulose or viscose, &c., 
is employed to stick together the threads, and produce a 
continuous ribbon, without knots. By adding to the glue 
a substance such as powdered chalk, zinc white, &c.. 
the threads may be partially covered, and the lustre 
removed, this process neing carried out either during or 
after the production of the ribbon. The lustre may also 
be, removed by chemical treatment, a covering substance 
being precipitated on the threads at the same time that 
the latter are fixed by the glue. Thus, by using an 
aqueous solution of viscose, which is not in the ‘‘ ri})e ” 
state* and then afterwards passing the threads through a 
bath of mineral acid, the threads receive the required 
suppleness, and have their lustre removed by a precipitate 
of amorphous sulphur which is formed on the material. 

Wod on bobbing; Machine for toashing <— ■ . J. 
Bmoult et Ge. First Addition, dated Jan, 26, 1906, to 
Fr. Pat. 856,277, July 13, 1906 (this J., 1906, 16). 

Twb tifie of the main patent should also be interpreted : 
lioohine for Weachiri wool on bobbins.”— B. N. 


I {Continued from jHige 847.) 

[ Alkali^ <fc., works ; Forty- second annual report on — , 
I by the Chief Inspector. Proceedings dunng the year 
1905, &c. May 17, 190<k Price 8d. 

The Alkali, &c.. Works Bill, 1905, was withdrawn at the 
end of July, 1905, and has been re-introduoed In the 
present year. The number of alkali works registered 
in 11K).5, is 73, the same as in the preceding year, 
hut the (other) scheduled and registered works Ore 
995 as against 967 in the former year. The principal 
increase in separate jirooessea registered, a« difftln o*- 
from works registered, is under the beading# of 
ammonium sulphate and muriate of ammonia (ammo- 
nium chloride). There has been one prosecution, with 
exaction of penalty and costs, for infraction of the rples 
respeijting the escape of acid gases. Considerable increase 
of activity took place in the autumn of 1966 in the larger 
alkali and w'ct copper works, and in the majority of wo^i 
full production was carried on. 

The mtric acid process for the manufacture of chlorine is 
no longer in ojtoration. In the Widiies and Bunoorn district 
(No. 3A), in which the Weldon, Deacon, a^ Oleotrolytio 
j processes for making chlorine and its products ore idl 
represented, considerable difficulty arose from escapes 
of chlorine in the fan draught exits of the bleach ohamberii, 
nuisance Iwing caused in the neighbourhood (the volamo 
of gases to be finally dealt with were not less than lOdtOOiO 
cb. ft. yoT hour), but the difficulty was mot by rite nSe of 
absorbing plant consisting of pipe towers pocked %4th 
horizontal earthenware bars of triangular seeticm«> OOd 
fed with a strong solution of caustic soda, throiigh whim 
the residual gases of the bleach chambers were discharged 
by means of flues. This system proved so effective Oi 
to almost completely free the discharged goset tfrplu 
chlorine. 

The active demand for products of the Leblanc ppmoest, 
ospecially in the latter part of the past year, md' to 
increa^ production of alkali waste- In sevetid inriXtooes 
the acidity of the chimney gases in works employii^ this 
process, showed an increase, end demanded oltMie tdper- 
vision. Experiments having for their object the lesseilihg 
of the escape of sulphur in gaseous statM Of combittaiitS 
in the Claus kiln are still in progress. Mr. Hemingwaj^ 

I Hugeestion to use ferrous sulpiuto as an »bs0id^nt fOr 
I residual gases containing sulphuretted hydrogen 0^ 
j voted to close laboratory investigation, Itwoilwll oFn 
prolonged series of experiments conducted by thq 
Alkali Ca The results obtained (ihown!in tabite loiniii 
were, however, not found encoutOgink* With risga^ to 
the employment of ferrous sulphite As on absorbeliiv 
remarked that this reojgent only mokes one Jdiiniay» 
not being t^^netated Au^g prpgM of stcbsahuhat 
ffai is beoauae one « ^ 4#ie 

pnMtate 
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»nd in cold solution does not uppreoiably »at on sulpbur* 
etted l|gr«ircigoi| i apd *0 ti»e <4 breaks 

down. 

In the chamber profiess for naaklnk aulphurio acid, the 
use of mechanical means lor creating tne necessary draught 
hsB given satisfaction when adonted, especially as local 
escapes frOra the burners are thereW more readily avoided. 
With respect to the replacetneut of steam by water sprays 
in the earlier chambers of a series, minute precautions are 
found- necessary to ensure a continuous su])ply ; in the 
back chambers* steam is found more advantageous than 
atomised water, on account of the temperature require- 
ments. Keferenoe is made to Inglis’a second paper 
on the loss of nitre in the chamber process, contributed 
to this Society (this J., 1900, 149—154), wherein it is hold 
that about half of the total loss of nitre is due to incomplete 
absorption of nitrogen iieroxide and trioxido in the (Jay- 
Llissao tower, a view upheld by moat of the authorities 
dealing with the (juestion. 

With respect to the “ acid mist ” occurring in the 
chambers, Rasohig’s rcHearehes are referred to, 
according to which the nitroso-sulphonic acid, regarded 
as formed by the intet action of nitrous and sulphurous 
acids, is acted upon by a further molecule of the former 
to [iroduce the newly named “ nitrosisul phonic, acid.” 
thus; (1), ()N.OH4-kSOo.= ON.S03H (nitroso-sulphonic 
acid), and (2). ON.SOaH-f ()N.()H=:-NO-f-0H.0NSO3H 
(nitrosisulphonin acid) ; which latter splits up under the 
influence of heat into nitric oxide and sulphuric a<‘id 
(0H.0NS0aH^N(>+HeS04), nitrous acid. ON.OH. being 
regenerated from the nitric oxide by steam and oxygen 
in the air present in the chaml>er. This nitrosisiilphonic 
acid (eallea also peroxylamineaulphonic acid, and knowm 
to vitriol makers as *‘ purple acid ’^) occurring fugitively in 
*' chamber drips,” is so unstible as to be a difficult subject 
for investigation ; but Haschig's studies have led him 
to make the suggestion that the addition of nitric acid 
should be effected in the acid fed upon the (Jay-I.ussac 
tower instead of at the usually adopted spot, nz., to the 
gases in the Glover tower iiefore entering the first chamber. 
He advises also using some excess of sulphurous acid in 
the last chamber. Tlio unstable purple acid is thus 
(riddised into the stable familiar nitro-sulphurio acid, 
the nitric acid itself Veing converted into the same 
compound by the action ui)on it of such excess of sul- 
phurous acid in solution of strong sulphuric acid as 
escaped roaotion with the nitrous vitriol. (This J., 1905, 
923.) Tlie chief inspector suggests certain . difficulties 
attending the practical working of such changes ; but 
sums up the conditions that should regulate the pro- 
cedure. 

For concentrating and rectifying sulphuric acid, the 
Kessler procefw continues in favour with the manufac- 
turers as well as with the inspectors. 

'The "number of works engaged in catalytic or contact 
processes for the manufacture of sulphuric acid remains 
the same as in the previous year, and generally, somewhat 
lower figures are recorded as to the acidity of the residual 

f ;ases, several minor improvements having been made 
n steading the operation of the plants. 

Chemical manure works are entirely dependent for the 
manufacture of superphosphate on imported material, 
T%e fallowing table gives the amounts imported in tons : — 

1905. 1904. 1903. 

Guano .. .. 29,223 .. 24,270 .. 28,000 

Uiaeral phoaphates .. 421,020 .. 419,221 .. 392,714 
Nitiate of soda 104;430 .. 120,520 .. 115,000 

exports of sulphate of ammonia in 1904 were 
177*280 tw, aa against 189,350 tons in 1905 ; and the 
estimated home consumption, including use in manure 
UHuiufaotnre. was 66,000 tons and 68,000 tons respeo- 
tieely. The lalrge ^^wtsil^tisa of superphosphate produced 
in JiMgium as a by-priiduot of the spelter industrv, and 
etportod to this oountry, hats hiducca depression ox trade, 
with low priote hew. 

Id sUlpiKate aind ithdidii^ ^ am g[as hqmir 

works* in which the censhuatioa aenktniisatloii'' 
foif dsdliitg the low gsM^ii kppM (iohiifiy in (togs 


1 eHuent, satisfactoi^ to the Idioid m^|i#lWs* 
)S Apt fpwkjili supplied* l^he e|lluent Is sohidtiines of a 
pale gipen colour, ake to reactions ^Ii4stolol^ bodies 
present* and the presence of theie bodies ^ si^pho- 
oyaulidee (thiocyanates), is suppo^ to retail bachwl 
activity id bacterial filter<*beda. 7^ matl^ is tif Such 
importance that objections to snob efiluents* if maintained* 
might eventuate in discontinuance of ^e lOoal manu* 
facture of ammonia products. Svperifiimits deuliAg with 
the subject have been conducted for some time past, with 
some success, in the direction Of reducing the oxygen* 
consuming power of the effiuent. In one Instance* a gas 
company has adopted a process designed to remove 
sulpnooyanide (thiocyanate) from the spent liquor, and 
thus to yield a clear colourless effiuent. On purification 
by iron oxide, as usually practised in the smaller works, 
it is preferred to introduce the foul gases below a Conical 
heap of the oxide, on a concrete tioor, by a simple gas- 
distributing device. 

The conditions under which ammonium cyanide is a 
notable constituent of ammoniacal gas-liquor have been 
carefully investigated. When hydrocyanic acid is present 
in the gases from the ammonia saturator, and these gases 
are passed into contact with iron oxide, some means must 
be applied to remove the acid. But as ammonium 
cyanide reacts with polysulphide, with formation of 
ammonium thiocyanatt* (sulphocyanide), it is possible to 
exclude cyanide by maintaining jiolysulphide always in 
excess in the liquor sent to the stills. In coke-oven 
works, owing to the high temperature reached in the 
ovens, cyanogen is liable to occur in relatively large pro- 
portion, and it is urged that, in all such cases, the liquors 
should he Hjiccially treated for removal of cyanides before 
undergoing distillation. Kven in works where the Claus 
iiroceas is in operation on the foul gases, and conversion of 
hydrocyanic acid into ammonia may be anticipated, a 
prior removal of cyanide is recommended. E. Linder 
presents a memorandiini on the analysis of ammoniacal 
liquors from various sources, giving the result of hie exten- 
sive study of the subject, especially dealing with the 
presence of cyanogen and its compounds in ammoniacal 
liquors (results being given in tabular form), and giving 
methods of analysis, which the chief inspector considers 
“ may now be considered os jicrfected.” 

The chief inspector, having made special inquiriea^ of 
medical authorities as to the effects produoed by ’the 
absorption of hydrwiyanio acid by the blood, is anle te- 
state that ” hydroc.yanic acid forms a compound with 
hiemoglobin, to which the name cvanmetnomoglobin 
has been given. The spectrum of this body does not 
resemble that of carbox^heemoglobin (the compound 
formed in cases of carbonic oxide poisoning), but thiire 
is frequently found a peculiar bright red colour of the 
blood and mucous surfaces, which might suggest the 
peculiar colour of the blood in carbonic oxide poisoning. 
This charaiiteristio colour is by some observers attribute 
to the cyanmethwmoglobin itself ; by others to the 
direct effect of hydrocyanic acid interfering with th® 
tisBuos taking up oxygen from the blood, so that the whole 
of the blood, both arterial and venous, beooinos brightly 
coloured.” 

Under the heading of the ” Recovery and production 
of ammonia,” the following table is given, showing the 
amount of sulphate of ammonia produoed in the United 
Kingdom : — 



1S06. j 

1004. 

1008. 

1 

Gas works 

166.057 

160,208 

140.480 

Iron works 

20,376 . 

10,568 

10,110 

Shale works 

46,344 

62,486 

27.368 

Coke oven works 


20^848 

17,428 

Produeer SMiand-oarboiiiiias 
wqeks (bone and ooal) . . 

90.782 1 
16,706 i 


10*861 

^ Total 

ii 

260,114 : 

246.080 

228*664 


Hlhk moreaee under the last sub*hefiding ariseie entirely 
froan the opei^tloh <4 nrodoeer gas plfAhi* w 

ivkioh will, it is stated* oe in operation dh^hig ike 
year (1906). 
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4i«<Jo|orik^» o«ctiw mi In- 
fr^it;^]^ m works whet^ oi ottimania is lOMiu- 

fkotof^ ^ of ftpunooli^al Uqapr oontain- 

inf or^ogon oomjx^nnas, and is attribntabla ^ a minute 
<][^nvity of ^ OkidisaUe fojTous forrooyanide. formed by 
mwraotion between ammonium ferrocyanide and iron 
salts. Aooordins to one yiew, the in^purity is due to 
prim^ over of the gas liquor containing it from the still. 
*Vt bowever, in his elaborate investigation of the 
subject, mves reasons for preferring, as a working hyjH)- 
tnesis, that the aminoniiini ferrocyanide concerned is 
formed by interaction between ammonium cyanide voJa- 
tiUsed from the still, with ferrous oxide or sulphide 
separated in the saturator through deficienev of acul. Am 
this separation only occurs in a neutral or afkaline liquid, 
it follows that the “ blue salt ” should not appear from a 
^turator in which acid is always maintained in excess. 
There are three stages to the formation of “ blue salt ” : 
first, the formation of ammonium ferrocyauide ; second, 
of ferrous ferrocyanide ; and lastly, the oxidation of 
ferrous ferrocyanide to Prussian blue. Exiierinienfs on the 
subject, conducted by Sutton and Linder, at the 
East Greenwich Works of the South Metropolitan Gas 
Co., are given in detail. J. W. Young has contributed the 
following interesting facts in re8|W(!t to the Mporadic 
appearaiKie of “ blue salt ” in his district : “ Last autumn 
the larger still and saturator coiiHistently made ‘ blue 
salt ’ for a few days : a most unuHual occurrence here. 
No reason could be given, till, on stopping the plant for 
examination, an iron stay within the saturator, which 
normally was protected bv lead, was found to have lost 
its lead covering, and to be almost entirely eaten away 
by the vitriol. There was, therefore, an exceptional 
amount of sulphate of iron in the saturator bath. After 
remedying this. ‘ blue salt ’ ceased to lie formed. When 
the larger plan]^ was stopped, the smaller was set working, 
at first with good results, but later on, ‘ blue salt ’ was 
formed here too. On testing, ammonia was found to be 
passing away with the foul gas, and it was also noticed 
that there was much les.s ‘ boil ’ than usual in the satu* 
rator. On stopping, it was found that the delivery pipe 
from the still had broken off n(5ur the elbow at the bottom 
of the saturator, so that ammonia vapour was not getting 
its usual intimate admixture with vitriol. After remedying 
this, * blue salt ’ ceased to be formed.*’ 

number of salt works is now 53. as compared with 
52 in 1904. The introduction of Mond producer gas at 
one of these works is favourably referred to. The total 
output of w'liite salt produced from brine and salt oon- 
taiiied in brine used fmr making alkali bv the ammonia 
soda process was, in 1904 (the latest date for which 
returns are issued), l,703,H05 tons, as c^ipared with 
1,719,223 tons in 1903. There was again an iftorease in the 
county of Lancashire ; in Durham, however, a decrease 
of 21,059 tons is recorded. In the counties of Chester 
and Stafford (grouped together in these returns), there 
was k further decrease of production of 1 1, 206 tons, whilst 
Worcestershire showed an increase of 9,719 tons. In 
one salt works a new departure has been introduced in 
brine concentration. Several closed oircular pans, me- 
ohanicallv worked and discharged, were erected in front 
of the old open pans, and fired by Mond producer gas, the 
waste heat from which passed on to the open pens behind 
them. A oonsidereble saving of fuel is thus said to have 
been made in the case of a plant firing with Mond gas, and 
the number of these closed pans is being increaacKr. 

recent enhanced price of white arsenic has favoured 
the output,, which was 1528 tons in 1905, as compared 
with 970 tomi in 1904, and 902 tons in 1903. The pros- 
pects of the jMwooiated mdastry of tln-smeltlni are 
eneohta^g. The ores have to be calcined before ehielt- 
ixig,' whAteyer amy bo the proportion of areenio pr«ent. 
and when the {tfoportion U smalt, the vcdatlle products of 
calcination deposit so little a^nic as to be nnsideable 
nnto wheteas now, witfc iuctMis^ 


. off from the numbefr i 

bwltohes of rotary Hhis ; by the M of 
much relief is expected as to discharge of blaeih sdot/ 
Ip Scotland there has been inoteMea production m etf- 
phate ^ amm<mia and gas llqubr, The wothe, rejgIsteM 
there during the past year comprise iron Me 

works, coke., producer gas-, and oarbonising works; ahdjSa 
liquor works, the largest increase relatively, hut Sot 
I absolutely, being in the coke and producer gas IVIwks, 

I due to the extended use of coke ovens, and to the extensioh 
of Mond gas plants with recovery plant attached, A 
ftirthor increase in these is anticipated in the near j^litute. 
The total shale mined in the United Kingdom for iWi 
was 2,333.062 tons ; the total sulphate 0f ' kmtnonla 
recovered from the same 42,486 tons, and the yield In lb. 
jier ton of shale mined was 40*8 ; thC corresponding 
numbers for 1905 were 2.496,786 tons, 46,344 temk, and 
yield, 41-6 lb. per ton of shale. In 1896, the Md per 
ton of shale mined was only 35 lb. 

The Kej»ort consists of 158 pages, of which 10 Mots 
are devoted to Scotland.— E. 8. * 

Alkaline -earth oxalnteA ; Deeomfo^ition of 6» aqu4ou$ 

nduiions of alkali ftulphatea. H. Cantoni. Arch. Sc. 
phys. nat. Gdn6ve, 1006, 21 [4], 308-.380, 469—454. 
Chem. Contr., 1906, 2, 419. 

Oalcii’M oxalate is practically unaffected by potassium 
^^ipimte solution at tne ordinary temperature, ami is onlv 
slightly attacked by solutions* of sodium sulphate ai^ 
ammonium sulphate. Barium oxalate, on the other hand. 
IS attatrked to a considiTabie extent by alkali sulphate 
solutions, whilst strontium oxalate occupies an mter- 
niediate position in this respect. Jt appears, therefore, 
that the affinity of the alkaline-earths for oxalic acid 
diminishes, and for sulphuric acid increases, with fiso of 
atomic woight. (Compare Watson Smith, J. Chem. Soo.. 
1877 (2J, 245.)— A. S. 

Bismuth 'peroxides. /F. Oxidation of hi smulh ot^idA Ay 
potassium ferricyanide »n presence of e<iusf$c potaifh, 
and the so-called bismuth telroxidc. A. Gutbior and 
K. Buenz. Z. anorg. Chem., 1906^ 50, 210—216. 

In continuation of their previous work (this X, 1906, 
263, 264, 696), the authors nave repented the Okiieriniettts 
of Hauser and Vanino (Z. anorg. CSiem., 1904, 381). 

They find, in opposition to those authors, that alkklille 
solutions of jiotassium ferricyanide have the same antlbti 
oil bismuth oxide as the other oxidising agents OxamiUlHl 
and that there is no evidence of the f ornflitSkn 
of a “ bismuth tetroxido ” or a hyiratc of the same 

-A,S. 


Ammonium vanadate and sodium uranate ; PreiMtaium. 

of . J. Ohly. Oasterr. Z. Berg., u. HftUenweMin 

1906, 54, 232 — 234. Chem. Cmtr., l906» 8, 465*-mi6! 

Thb author describes the process of preparation of antino* 
nluni vanadate and sodium uranate from oarnome^oon- 
taining sandstone from Utah, U.S.A. The raw 'k* 

powdered, screened, treated with hydrochloric aoklTnr 
sulphuric or nitric acid), and the mixture a^tatoi u«tH it 
acquires a reddish colour. It is then heated until the 
vanadium and uranium compounds are dissolved. The 
insoluble residue is used for the manufacture of artiftelai 
lallerft* earth. A determined quantity o£ anunmultifn 
chloride is added to the solution, ana the latter 
evoporated to one. third of its volume, and allowed to 
stand overnight. The separated ammonium meintmia. 
date IB reorystallised from a oonoentratwa adltithin of 
ammonium oWoride, and waahed wi*h Moohol A^Aitt 

ofep of ammonium vanadate ohtoM f>om the innM* 

by evaj^tion and orystallMoo. . . . 

^ treated with exoese qf Mum nathmittof 
b^ed lor hall an hour, the mdlpitote ditomdSirSId 


864 ou vxtvAoim AUS4UB, k sAtTs, k M^mwm^ mk 


▼unikdhim pentoxide by i|[iiiting it. If the pentoiide be 
heeted to 440° C., it mmU to 4 yeUowUh<Wown mwa, 
wluoh oryatxttieea ott cooling. If the eryatale be heated 
with flM-coke in an electnc cj^ucibie fnsnaoe, a recpilua of 
vanadium containing Tanadlnm carbide is obtained^ ivhich 
can be bmploycd in the manufacture of vanadium steel. 

— A- 8. 

Liquefaction of air f Prdiminari/ coding in the . 

W. F. Bradley and O. F. O, Fenwick. J. of Phvsioal 
Cben>M im 10. 275—289. Chem, Oentr., 1906, 2, 

4BCU.487. 

Xu* decrease of temperature on the adiabatic expanaion 
of a gas. owing to the Joule-Thomson effect ia, accordmg 
to Schroetter’s formula: where T ia 

the temperature of the expansion-valve, and P| and P 2 
are the respective pressurcH before and after expanaion. 
Preliminary cooling of the air should, therefore, cause an 
inorpaae in "the yield of liquid air. The authors determined 
the effect of : (1) cooling the air before its entry into the 
liquefying apparatus; and (2) cooling the air inside the 
apparatus, liefore expansion, by means of previously 
formed liquid air. In the first case, a preliminarv cooling 
of the air from 30° to 2° caused an increase of yield from 
1*94 to 2‘80 litres of liquid air, or about twice as great na 
that calculated by Schroetter’s formula. (Violing the air, 
before expansion, in the interior of the liquefying 
apparatus had no eSoot on the yield of liquid air. — A. S. 

Potaeeium chlorate ; Simfde coniinuous elect rdytic prcfni ra- 
tion of . A. Wallacli. XI A., page 890. 

Oxidising mihstancea permangnvaie, potasmum 

biGhromatc | ; Iktennination of by mean a of hydrazine 

sulphate. 1j, Medri. XXllI., page 911. 

Bydfogen peroxide, and ferrous salt a and other reducing 

agents fAWiwtri nitrite] ; rndertuinaiion of . W. E. 

Mathewson and J. W. Calvin. XXIII., page 912. 

Enolihh Patents, 

OjMgen ; Preparaiion of by the decompoaiiiun of 

otcygenaled salts, G, F. Jaubert, Paris. Eng. Pat. 
24,330, Nov. 24, 1905. Under Int. Conv., Doc. 7, 11K)4. 
nm Ft. Pat. 350,377 of 1904 ; this J., 1906, 180.— T.F.B. 


iMted with N^gieni. to 

» oMboMto. : igiintt sttlnhirto i» veedvered mfn ti»4 w44tf> 

T^JBanluble Hxjtvinltwd MMi 

rich. In 

• manure,— K,^ , 

Ammonia Process of making — A# Cl 

Addition, dat^dlljurchu. 1906, to Fr. Fat 346,899, 
Aug. 6, 1904. 

SB* Eng. Pat. 8858 of 1906 t thlft J.. 1900, 006.— T, F. B. 

i Bauxite and an alkali sulphate ; Treatment of miidures 

I of for transfortnatian into alumina and dkdi 

I sulphur c,ampounds [ThiosulphiUcs]. A. QeiUm, Fr. 

I Pat. 363,893, March 6, 1906. 

I Bauxite, or other aluminous ore, is mixed with a large 
; excess of an alkali sulphate and carbon, and the mixture is 
I fnrnaced. 'The Hohition obtained on lixiviating the mass 
I containing alkali sulphide and ahiniinate, is treated witK 
j sulfJiurouB acid to precipitate almmnium hydroxide, and 
I to form a thiosulphate, and the filtrate therefrom is con- 
' contraUid to isrystallisc out the thiosulphate. The residue 
I left on lixiviating the roasted mess is exposed to the air, 
i with addition milk of lime, and the solution obtained 
j by further washing is concentrated t<i recover the alkali, 

I &c., as a thiosulphate. Hydrogen sulphide may be used 
I as the precipitant, in jilaco of sulpbiirnus acid, in which 
! case the filtered solution contains sodium sulphide and 
I hydroHulphido (Ger. Pats. 62,265 of 1891 end 93,952 of 
, 1895 arc referred to), — E. S. 

I Aluniiniurn and potassium snlphutes ; Process for aepar^ 

j afing from solutions obtained by decomposing 

j aluminium and potassium silicates or alunite by ocwf 
I sulphates of the alkalis or by sulphuric acid, A. Fezxo- 
I lato and M. T. de Felice. Fr. Pat, 364,265, March 15, 
I 1966. 

I 8kk Eng. Pat. 6122 of 1906 ; this J., 1906, 759.— T. F. B 

, JHaits of the oxy-halogen acid,^ ; Electrolytic prcduclion 
I of Deutsche Solvav-Wcrkc A. -G. First Addition, 
dated March 9, 1906, to Fr. Pat. 362,737, Jan. 10, 1906. 

I XL4., jiage 891. 

Peroxidiaed compounds ; Manufacture of . Kirchhoff 

and Ncirath. Fr. Pat. 364,249, March 14, 1906. Un4«r 
Int. Conv., May 2, 1905. 


Oas purifying mrUerials ; Treatment of spent for the 

extraction of sulphur, and apparatus therefor. J. J. M. 
B5oigneub Nantes, France. Eng. Pat. 9800, April 26, 
1906. Under Int. Conv., April 26, 1906. 

Sb» addition of April 20, 1906, to Fr. Pat. 34.5,071 of 
1904; this J., 1906, 1067.— T. F. B, 


Fbknch Patents. 


or pu 

The United 'Alkali Cki., Ltd. 
Hi. 363,947, March 7, 1906. 


Fr. 


Tbb purification of the sulphuric acid is carried out as 
dMmriWd in Eng. Pats. 7916 and 16,929 of 1905 (this J., 
1006, 477). The arsenious chloride thus iiroduced is 
mixed with Just sullicient water to precipitate the selenium, 
and filtered ; a larger quantity of water is then added to 
precipitate the arsenious oxide. — T. F. B. 


Lithium ; Extraction of as lithiufn carbonate from 

arndygonile and other ores of lithium. Poulenc Fr^res. 
Fr. Fat. 361,617, May 27, 1905, 


F^vl^t>B)Uin atnblvgonite (or other lithium-containing ore) is 
intii^iately mixed with powdered sodium bisulphate (nitre 
caJtieb 'find the mixture is heated in cast-iron retorts, 
tbe hydrofluoric acid and eilicon fluoride disengaged, 
being collected. Fbe coimm is then transferred to a rofrao- 
tovy earthen vessel, lyhieh it heated to redness. The 
pidduut is « 4 d 1010 aolhiion should be neutrah 

and nontain but amdl tuuntltiftf of alomiidwxq calcium, 


or iron, which latter ar$ p 


ated by a 'amafl prbpor- 
holaared h .t>on 


An acid solution, c.g., of hydrochloric acid, is neutralised 
with sodium jieroxide, and the saline solution of hydrogen 
peroxide resulting is used in obtaining motal and or|^io 
peroxides. For example, magnesium chloride SQlwt^|)i fa 
added, and then ammonia, to such a solution qf hydrOgon 
peroxide, with precautions against rise of tetUjperature, to 
obtain a precipitate of magnesium peroxide. Zinc peroxide 
and calcium iieroxide are similarly obtained. To obtain 
sodium perborate, the strong, cooled solution of hydrogen 
jwroxidc is )H)ured into a cooled solution of borax, and a 
solution of sodium hydroxide is agitated with it ; the 
sodtimi }>erl»orate slowly crystallises out, and is collected, 
and waahed with iced water. Benzoyl peroxide is ob- 
tained by adding an ethereal solution of benzoic anhydride^ 
in molecular proportion, to the crude hydrogen peroxide 
solution contained in a closed vessel provided with an 
agitator, and cooled during prolonged agitation, or uiitil 
the aqueous portion of a sample withdrawn shows, m 
testing, only a feeble peroxide reaction. The ethereal 
]K>rtion of the product, when withdrawn, is distilled for 
recovery of the ether, and the benzoyl peroxide is orystaJ- 
lised out of the residue. — E. S. 

Iodine ; Rapid process for the extraction of from 

liquids containing iodine C4)mpov.i!ids. Soo. Francaite 
la Norgine. Fr. Pat. 861,499, May 23, 1965. 

The ipdine compounds are extracted from seaweed apd 
its a^es, and the iodine is liberated^ as usual, ^e iodine 
is then extracted by systematic treatment Cff the %uide 
with-f ‘ oil of vaseline/' in the pmportion of 00 
this eolvent to 1000 of the liquid. From the “ ml 
vaeellne*' the io^^e Is ropovered %y hteting jtbk 
mir^nt of steaiOv the iodine shbliihlhg« and bemg oon- 
densed as usnal.-^ G, I*. 
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Oaiyflrert ; Pre^MSfcUton 0/ by the ie^mpo^ition of * 

Mjyyenoieei Q. F. Jaubort. Firot Addition, dated 
May 20, 1906, to Fr. Pat. 360,377 of Dec. 7, 1904 (thin 
J., 1906, 180). 

Potasshtm perchlorate (preferably), or another per- 
chlorate or a nitrate, is mixed with a small proporUon of a 
powdered combustible, such as carbon, in presence of 
water, to form a composition, which is moulded into blocks 
or briquettes, and dried. The use of water in the manu- 
facture of the briquettes, enabling the materials to be 
more intimately mingled, constitutes the salient feiiture of 
this Addition.-— E. S. 

Oxygen briqueilea and^ their manufacture. (1. F. Jaubort, 
Fr. Pat. 301,622, May 29, 1905. ! 

This pabuit is substantjally the same as the First Addition j 
to Fr. Pat. 350.377 (sec preceding abstract). The advan- 
tages to be derived from the addition of water in the 
manufacture of the briquettes having an oxygenated salt 
as base, are described in detail. — E. S. 

Hydrogen ; Process ami ar^iratus for the manufacture j 

of . E. (leisenbergcr. Fr. Pot. 301 ,492, Doc. 21, 1906, j 

Thb hydrogen is generated, alone or mixed with carbon 
monoxide or carbon dioxide, by the action of heat alone, 
or of heat and steam, on light hydrocarbons, e.g., benzine, 
petrol, or on other materials containing hydrogen and 
carbon, e.g., bitum(in, shale, becsswax, turpentine, &c. 
The organic substance is heated in a retort, to which 
steam may be admitted, to its point of decomposition. 
The hydrogen is separated from the otlier gases in the mix- 
ture obtained, either by physical moans depend mg on the 
ditferoncoH m density, or by chemical means, such as 
absorbing the carbon dioxide by moans of sodium car- 
bonati*. or liydroxide solution, '[’he whole apparatus, | 
which is designed mainly for the tilling of military balloons, | 
is mounted on Aheels so as to be easily movable. — A. G. L. j 

Sulphur; Manufacture of flowers of — ,1. Laguche. I 
Fr. Pat. 394.279, March 15. 1900. 

The condcnsaiion chambers for preparing flowers of 
sulphur are made of concrete, reinforced with metal, 
or with a lattice-work of metal, or of brwks resting on a 
metallic net, or entirely of metal. In this way the thick- | 
ness of thi^ walls can lie very muoli reduced. The gases 
in the interior of the chamber are agitated liy means of a I 
powerful fan, placed either inside the chamber or outside I 
it. -A. G. L. i 


below Wid parallel to which arc pairs of regenorAtii^ 
ohambera, oeparated one from /mother, and cloeed w 
adjacent ends by a trana verso wall Bach pair of re- 
generating chambera ia oonnootod by a flue with a port 
at each end of the melting chamrier, fuel-dlaoharging 
devices being arranged “so as to project through tbo 
end- walls at the upper ends of the fiuea and arran^d in 
line with the ports, to dischari^o longitudinaUjr intp the 
melting chamber.” A cave is situated on one aide of tho 
regenerating chambers, near the centre, end formed partly 
by one wall of the latter. Tho furnace is also provided 
with a stack, and flues arranged one above the other, on 
opposite sides of the transverse wall, and formed portly 
by it, communicate each with a separate regenerating 
chamber, and by vertically extending conduits with the 
cave. At tho upper ends of the conduits are values for 
controlling the sujiply of air from tho cave to tho 
lilies, and there are also independently controlled volvos 
in the conduits for regulating the BU}ipiy of air from the 
cave to the roguuorating chambers, and the discharge of the 
products of combustion from the latter to the stack. 

-W. C. H. 

Ceramic product. M. M. M6ran, Paris. U.S. Pat. 

827,560, .July 31. I9t>9. 

A PLASTICS paste is made by mixing a double silicate of 
lime and magnesia with a trisilicate of magnesia, or by 
mixing asbestos and steatite, and the paste is fired at 
a tomjHU’atiire below the vitrifying point, to yield the 
ceramic product.- V^^ C. H. 

Fhkkou Patent. 

Glass ; A pparalus for pouring molten direct' from the 

fnrmice, P T. Sievert. Fr. Pat. 304,161, March 8, 
ItlOO. Under Xrit. tkmv., March 11, 1905. 

See Eng. Pat. 6005 of 1900 ; this J., 1900, 7fl0.“~T.F.B. 

IX.-BDILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued from page 848.) 
lilNaLisir Patents. 

Wood ; Preserralion of . W. Xloettger, Weaol 

tt/Khein, Germany. Eng. Pat. 20,903, Deo 27, 1905. 
Under Int. ("onv., Maroh 22, 1906. 


VI1L--GLASS, POTTERY, AND ENAMELS. 

{Conttnued from page 848.) 

(Mass ; A simple method for piercing - - -. P. JS. Kaikow. 
Cheni.-Zeit., 1900. 30. 807^; 

Holes of any desirett size may be readily mode in glass of 
any thiokucss np to 4 mm. by piercing the heated glass 
with a red-hot. needle. The needle should be as pointed 
and as hot as possible : the glas-s, on the other hand, 
must not be warmcnl too much. The best procedure 
is to heat the ntiedlo in a Bunsen flame in such a 

f josition that its red-hot end [lenetrates just outside tho 
lame ; tho previously- warmed glass is then pushed up 
against the point, and gradually brought into the flame, 
the needle Wing at the same time twisted to and fro, until 
it penetrates the softened glass. Before allowing the 
glass to cool, it should be well covered with soot to prevent 
cracking. Any number of holes may thus be made in a 
test-tube, flask, i&c. For convenience in handling, the 
needle may be fused into a glass holder ; an old thermo- 
meter forms the best holder tor this purpose, os other glass 
usually crocks on cooling in contact with the steel ne^e. 

-A. G. L. 

ITnitmd States Pat»i?t8. 

Ghaadurrum. D. J. Ghrist, Assignor to 8. I, Ghrist, 
Hites, Pa. U.8. Pat. 828,283, Aug. 7, 1906. 

The furnace described comprises a melting chamber, 


I See Fr. Pat. 362.016 of 1905 ; this J.. 1906, 971.— T.F.B. 

! Portland cement ; Manufacture of . H. Peters, 

I Rochostor, Kent. Eng. Pat. 19,180, Sept. 22, 1906. 
i SniKiiy containing about 40 per cent, of moisture is 
j mixed with coal slack in the proportion of 4|^ cwt. of coal 
per ton of shirry. The mixture is dried, and broken 
into lumps, which arc charged into a vortical kiln 
without tlic addition of any other fuel except a layer of 
faggots and another of eoke at the bottom of the kiln. 
In working a charge, the faggots are fired, and when tho 
<!oke above them has become thoroughly ignited, the kilh 
door is closed, and an air blast forced in from Wlow 
the fire-bars. —A. G. Jw. 

United States Patent’s. 

Dust ; Method of ami agent for laying — — . 0. E. DolbeoTp 

Longboach, Cal, Assignor to G. N. Phelps, Boston, Mass, 
US. Pat. 828.043, Aug. 14, 1900. 

” Bittern,” or a liquid containing an excess of mognesiam 
chloride, is applied to the roods to render them austlsM. 

-B. N. 

Bricks and other articles formed or constructed of day ; 
Process for treating — — * J. Simons, Los Angeles* 
qal. ,Ua Pat. 829,177, Aug. 21, 1900. 

WsaLST the kiln oontmning the bricks, Ac., is at its higMt 
temperature, tho air and steam passages leading to it are 
shut, so that only cirbonaceons gases are eroiW^Mi within 

0 
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the kilii. Thf> kiln i« IJtien allowed to cwd whilst its 
contents are exj^Kised to action of theso carbonaceous 
gases, — A. (t. L. 

Magmsifl cemeiU. E. Bidtel^ Assignor to the Aniorioao 
Hydrolite Co., Hoboken, N.,I. IT.8. Tat. 827.286, 

July 81, 1906. 

Thm cement described (Hmsists of 30 parts by weight of an 
ahaorbent filler, such as sawdust, 8,7 parts of magnoHium 
chloride solution (30*8" B.), 25 parts of infusorial earth, 
76 parts of pulverised burni magnesite, iind 43A parts of 
water.-^W. C. H. 

OemeiU ; ProcRfts for rapid ha/dcning of ^ II. 
Schneider, Wncinnati, (), ir.S. J*at. 828, 970, Aug. 21, 

im 

Ormbnt is ra]>idly hardened by ]iasslng a current of 
electricity through tlie cement mixed with water until or 
after the mass has set ^wn’inanently. The current must be 
sufficiently strong to heat the ma.ss so much as to ])revcnt 
the water from freezing. A. (». I.. 


oontroh for tlse next five years, HO pew eont. of the cinder 
made in the D.8.A. by the roaating of pyrites or copper- 
bearing pyrites. At the present time 260 tons of nnduhsed 
pyriicB-oirider arc being produced per day of 24 hotws. 
At Aspinwall, near Pittsburgh, Pa., two large kilns, with 
an output of 260 tons in 24 hours, are in operation, chlefiy 
I for the working no of blaBt-fumace flue-dust and pyrites- 
; cinder. At Stcelton, Pa., one kiln is working, and three 
; others arc about to be built. The improvement in the 
i composition of the nodule^ from the magnetic concen- 
I trates treated at Hbwlton is shown by the following 
I figures, of whiidi tlm first set refer to the raw material, 
I and the second to the nodules: — Iron, 69*64, 01*25; 

I sulphur. 1*16, 0-13; phosphorus, 0*01, 0*01 ; and silica, 

I 8*60. 8*01 per cent. At Hazard, Pa., the Mew Jersey 
j Zinc Co. have erected a plant for nodulising fine fmnklinite, 
a trial run on 300 tons having proved successful. From 
1 fine ore containing 17’40 }>cr i-ent. of zinc, nodules con- 
i taining 20*4 per cent, wore obtamed, with little or no loss, 
i A description of various labour-saving devices uwid in 
I connection with the process is also given. A bibliography 
' is appended t<i the pajier — A. S. 


French Patents. 

JfarWc ; Proccaa for the manufacture of arti/i.niU . 

J. Pasoro. Fr. I’at. 301,494, Msy 20, 1905. 

PoKTLAKD cement is mixed witli mineral lolours, and 
moulded into objects with water containing sodium sili- 
cate and potasHiuiu silicate. Aft<‘r allowing the muHs to 
dry for several ilnys, it is ])laccd m s mixture of 5 litres 
of “ Hilicious " Water and 1 litre of polaHsium silicate 
solution, which is then heated and kept boiling for 24 
hours. The mass ohtuiiiod is ilricd and polished as usual. 

—A. (i. h. 

Ottaruic hricktf ,* liurning of Soo. dcs Ccraiiiiijties 

do Pignans, J. Ardissoti and A. Jlarthelemy. Fr. Pat 
363,918, Fell. .5, HiOfi. 

TlfJfl coramic bricks, as tlu'y come from (he bydrauliL’ 
prcKft, are at once surrouiidcil by a porous mass of refrac- 
tory luatcTial, previously burnt jicrfectly dry, tb<' wb<»le 
being carried on trucks wliicb move along a furria<-c m 
the form of a tunnel, 59 metres in length.— A. (5 l.i. 

Portland eemetd from hlaai-furmct Mag ; J'rorcfts for 
making - — . K. Zulkowsky. Fr ‘ Pat. 364,922, 

March 10, 1906. 

A riAiyUAKKoUH miitenal, prcfi-rably good hiiu^stoiie or 
ituic.kliine, is heated in a basic hearth furnu<*c. The 
molten lilast-furnace slag is then run in in smtahlc pro- 
portion, the W'holc is well mixed, and then rupullv cooled. 

—A. G. L, 


X.— METALLURGY. 

{Conltnued front page 852.) 

Fine iron ores and pyrdes rindi r ; Sodulising and de- 
Mulphurimium of . A. 1.. t'olhy. lion and St«'el 
*ItJSi., July, 1906. [Ad vatici' jaoof | 

Thk author gives a deserijition of si'veral large plants 
in the UniteiJ States, W'hcre Micre lias liecii Huccessfiillv 
Worked, on a large scale, a process for the conversion of 
liim ferruginous ores and of by-priKtiicts, such as pyrites 
cinder, into “nodules” siiitiihfe lor further tre.tmeut 
in blast-furnaces. It is stated that since last summer over 
24,000 tons of such fine materials have been successfullv 
and oecmomieally triMited. The jiroccss is essentially that 
deaoribod in IJ.«. Pat.. 794,673 of 1904 (this J., 1906. 894). 

The plant at Newark, New Jersey, is under the control 
of the National Metallurgio Co., one of the constituent 
companies of the Newfoundland Syndicate. At the 
prewint time there are three kilns, one for the nodulising 
prooesi, one for either nodulising, or roiwting with salt 
os a preliminary to the Henderson copper-leaching 
pmeeas, and one jiitentU^d entirely for the latter parpowe. 
TiWO more nodulising kilns wdl be in ojKoration by next 
autu>tnn- It in .atat<d that the Newfoundland 8pidicate 


j t'opper Meels. P. Hrciiil. (Jompt. rend., 1906, 148, 
I 346—348. 

j 'ritB author has iiivestigafred the singular points in copper 
I steels containing from 0*56 to 9-79 jior cent, of carbon. 

1 From 9*5 to 29 per emit, of copper, Ihi^ ]K>int Ar, Htw 
I between 575” and 6(K)” H0‘ to I9(f C'. below its value for 

a. Himihir carbon steel. 1’he ])boiioinonon of rccalescence 
[ at this point becomes more marked as the percentage 
of copper mcrease.s. Slight scfiaration of oop]>er takes 
jilaee when as little as 3 fier cent, is present, but in 
such minute globules that sensibly uniform ingots can be 
cast, oven up to 10 per cent, of copper. The metal becomes 
brittle only when lO per cent, is exceeded. JVlei'hanieal 
j tests show that cojiper increases the imiacity and lowers 
1 the ductility of steel, but to exleiits wbam vary greatly 
I with the treatment of the metal — J. 3'. 1). 

I 

Copper steels. P. lireinl (Vmpt. rend., 1996, 148, 
377—389. 

'I’fl® 'effect of shock on notehed bars was tried with both 
low- and high-oarbon steels, containing various percentages 
I of 4’opper, up to 4 ]»er cent. The Iragihty of the steel is 
i increased, when the carbon is 0*15 to 0*18 per cent., by 
I firoportions of copper above 0*5 ]>er cent. ; but. in the 
j ease of the higher carbon steels no definite effect due to 
I (he presence ol the cofiper eould be clearly detected, 
j 'rorsum experiments gave similar results to those on tensile 
strength ; in all the steels, when the cupjier exceeds 2 
[»CT cent., it increases considerably the elastic limit and 
the moment of rupture. Similar results wore shown by 
<leterminations of the hardness by Bnneii’s method ; 
eopper steels were found to be usually superior to the 
eorrespoiiding nickel steels. (Corrosion trials with dilute 
Kill ph line ueid whowed that copper has a very powerful 
eft«*et in lesHening the rate of corrosion. Micrographic 
examination of these steels confirms the conclusions of 
Stead. The lit disable steels (below 4 per cent, of copper) 
show an extreme fineness of structure. They contain more 
grttnulo-Horbitic peiixlite as the proportion of copiier is 
increased, and the effect of this is to moducc a steel with 
the hardncs.ss, but aithout the brittleness, of a steel of 
higher carbon content . Gopj^ir st^ools seem in many respects 
as promiHiiig industrially as those containing nicksl or 
other eleiuonts much more costly than copper. — J. T. D. 

Manganese ; Compounds of with silicon, F. Doe- 

rinckel. Z. anorg. Chem., 1906, 80, 117—126. 

A .4TUI)Y of the heating and cooling curves of manganese- 
silioQii alloys, together with examination of their micro- 
structure. showed tJiat two well-defined compounds arO 
formed, Mn 28 i and MnSi. In the alloys poor in silicon 
there is a series of mixed crystals, ranging from pure 
manganese to the saturated crystals containing 17*7 atoms 
per cent, of silicon. In the alloys containing 87*5 per 
cent* by weight of silicon, or mote, microscopic examina- 
tion yevealod the preseno© of j^allel bands or stripes, 
duo to a structural element of which the composition 
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oould Hot b© da^ipiiwd, StActiiur from incuMaxidae, 
melting at 1244® C, the addition 0i aufoon oanseil a lower- 
ing of the melting point, and a series of mixed crystals 
containing from 0 to 10 per oent. of silicon separates 
The curve representing the beginning of crystallisation 
of the alloys with from 10 to 30 per oent, of silicon has a 
maximum at about 21*3 per cent, of sUioon and a temijera- 
ture of 18^® C., corresponding to the compound, MrigSi. 
Microscopic examination of alloya with from 10—20 per 
oent. of silicon revealed the presence of an eutectic, and 
from the proportions of this otitectic and of the primary 
crystals of the compound, Mn^Si, the eutectic point was 
found to correspond to about 12 jjcr cent, of silicon and a 
temperature of 1075° C. Between 30 and 50 wr cent, of 
silicon the curve has a, second maximum, at about 34 per 
cent, of silicon and 1280° C., corresyionding t-o the com- 
pound, MnS). Between the two maxima there is a second 
eutectic point at 1230° C., and 30 ya^r oent. of silicon. 
When the yierccntage of silicon in the alloys rises above 
37*5 yier cent., the amount of the crystals of the compound, 
MnHi, gradually diminishes, and anotlicr structural ele- 
ment, indifiatei) by parallel markings, makes its ayiya'iar- 
ance. covering almost the whole surface of the section 
of the alloy containing 45 yjer cent, of silicon. With 
50 yier cent, and upwards of silicon, first silicon seymrates 
from the melts, and afterwards, at 1 130° C., the structural 
element of unknow'n composition crystallises. (See also 
Vigouroux, this .1., 1890, 141 ; ljK)5; 1235 ; and Udwftu, 
this J., 1903. 168, 214.)- A. 8. 

Xinc-gold dimeft ; Proposed procasa for ireMment of 

• before midtinq. K. Meyer. .1. (-hem. Met. and Mining 
Soc., 8. Africa, 1906, 6, 361 - 304. 

Instkat) of decomyiosmg the eornyilex cyanides with 
sulphuric acid, the zinc-gold slimes are yilaced in a vat, 
and dried hy means of steam, any incomyilete oxidation 
Iwing yiorfect-ed by moistening the slimes with a small 
quantity of nifrie. acid. Any ox(‘e.ss of acid is expelled 
by the heating, but as little rt.s possible should he^ used, 
'rhis treatment will oxidise all easily decomyiosable 
cyanides. I'hc difticultly-decomposable cyanides are then 
destroyed by acting on the eJimes with ten times their 
volume of a saturated solution of ammonium carbonate, 
which dissolves compounds of silver, zinc, and oopyier. 
The solution obtained is filtered oil, and distilled with 
limestone or dolomite, to recover the animoimun carbonate, 
the residue left in the still being worked uyi for silver. 
The residual slime left is very rich in gold, <!oiitaining, m 
addition to the gold, only silica, ferric hydroxide, and lead 
carbonate. It should be fluxed with a little borax. The 
process is at yiresent only in th«i experimental stage. 

A G. L. 

Gold ; Alloya of - with bismuth and antimony. Jl. 

Vogel. Z. anorg. Chem., 1990, 60, 145— 167. 

Thu melting-point curve of gold bismuth alloys consists 
of two hrauehes intersecting at an eutectic point (240" C., 
82 wr cent, of bismuth). No comyiound of the two metals 
is formed, the eutectic crystallisation of all of the alloys 
with from 4 to 100 yier rent, of bismuth taking jilace at 
t he same temyierature. The alloys with from 0 to 4 yier cent . 
of bismuth crystallise as solid solutions of luHmutb in gold. 
With from 4 to 82 per cent, of bismuth, saturak^d mixed 
crystals, containing 4 per oent. of bismuth, separate first, 
until the residual melt attains the comyiosition of the 
eutectic, which solidifies at 240' C. With from 82 to 
100 per cent, of bismuth, the alloys e-onsist of crystals 
of bismuth embedded in the eutectic, which is a mixture 
of saturated mixed crystals and bismuth. Microscopic 
examination of the alloy containing 4 imr cent, of bismuth 
showed that this did not consist entirely of'tnixed crystals, 
as would have been expected ; this is due to the 
inoomplete diffusion of the bismuth into the gold. 
After neating at 400°, 500°, 700", and h00° C. refljiectively, 
the structure of the alloy was found to be quite different, 
consisting of crystals of gold embedded in the eutectic. 
It appears thevaiore that at high temperatures the diffusion 
of bismath into gold is very small, but is much greater 
at tempeftaturea ImIow 400° G. 

In w case ol gfild'antimony aUoys^ the molting point 
of gold is lowered oonafderaWy by addition of antimony ; 


' I the hUoy contftlhing 24 yper oent^ of antimodiy fftfdwfii* 

I liquid above 350° C. The meltlng-pojiiii b«ifv« 

I alloys consists of three hranohes, Starting fKdm & 
j melting ywint of gold, it falls rapidly to the euteotio point 
i (360° C., 24 per oent. of antimony), then rises to a point at 
j 46(r C.. corresponding to the compound, AuSbg wa 
I coot, of antimony), and then again rises to tK© 

I yjoint of bismuth. From the melts containing leim than 
I ^ yier cent, of antimony, crystals of gold separate out 
: first, and the residual nielt solidifies at the outeotie point ; 
j the eutectic consists of a mixture of gold and tJie eotmmund 
, AiiSbj,. With from 24 and 55 yier oent, of antlmoxty; fhft 
I alloys consist of crystals of the comywund, AuS^, emhedM 
j in the eutectic ; whilst with from 65 to 100 per cent* of 
j antimony, the alloys coirsisfc of crystals Ot antimcitiy 
surrounded hy the eutectic. The comyiOund, AuBbg, ctystab' 

I Uses in cubes ; it is harder than antimony and gold, very 
j brittle, and more resistant to acids than antimony is, — 4,6. 

, Stiver ; Alloys of - with thaUium^ htSWldA, dhd 
I many. G. T. Petrenko. Z. anorg. Chem,, 1906, 

133 - 144 , 

'IhiK melling-yKiint curve of silver- thallium alloyS consists 
' of two branches starting from the melting yxilnts of silver 
and thallium resyiei'tively, and interseoting^at an eutoctio 
point (287° 2*5 yier cent, of silver). The melts Con*- 

taming 0— 10 jjer cent, of thallium solidify as mixed 
(Tystals of thallium and silver. As the percentage of tliaUium 
j rises from 10 yier cent, upwards, the amount of miged 
: erystals decreases, whilst the eutectic is formed in gradually 
ituircasing quantities. Tlie alloy with 95 per oont, ,of 
thallium consists of star-shaped mixed crystals embedded 
in th<‘ eutectic, hut at 97*5 y>er cent, of thallium* th© 
alloy consists entirely of eutectic. With more thftn 
97'5 |Kir cent, of thallium the alloys consist of primary 
ceystals of a-thalliuin embedded in the eutectic ; crystal 
ol /'l-thallium separate from the melt, but are tratisformad 
into a-thallium at 226° C. 

Thi^ melting-yioint curve of silver-bismuth alloys hmi ^ 
a somewhat unusual form ; it consists of two Ranches 
; intersecting at an eutectic point (262° C., 2*6 per oont. of 
I silver), but the branch beginning at the meitiiig poiilt 
[ of silver is distinctly concave at the part oorrespondiikg 
I to about 40 jmr cent, of bismuth. Microscopio exaniiiia* 
tion showed that the alloys containing 17 to 96 per oent, 

I of bismuth consist of two structural elements, eii.. white 
mixed crystals rich in silver, om bedded in the grey, miofo- 
' crystalline eutcc.lie. The alloy with 2*5 per cent, of fti^yer 
I consists entirely of i he eutectic, whilst that with 1 per oaiit, 

: of silver consists of crystals of bismuth embedded in the 
eutectic. The melts containing more than 96 per oent* Of 
silver solidify, un cooling, as a solid solution of bitmilth 
, in silver, but it was no(. found fiossihle to determine 
I exactly the comyiosition of the saturated mixed orystals. 

The melting-point curve of antimony -silver alloys falhi 
rapidly, from the melting yioint of silver to a point at 
' 560 ('., corresyionding to the comyiound, Ag^Bb, and than 
I less rapitlly to the eutf'ctic point (485° C., 45 per cent of 
I antimony), from which it rises to the melting point of 
: antimony. With from 0 to 15 y>or oent. of antimony the 
j alloys consist of mixed crysfaJs containing up to 16 to 16 
j y)cr cent, of antimony. ' From 15 to 25 per oftnt. of 
antimony, two structural elements are observed in the 
, alloys' saturated mixed crystals and the oOmpooffd 
' AgsHb (27-07 pcT cent, of antimony. 55tb 0.), With from 
I 27-07 to 45 yier cent, of antimony, the compound, 4|b8b« 

; separates first, and then at 485° C. thp eut<«ti0 (fto^par 
' cent, of antimony) crystallises. Between 46 and fOO 
per cent, of antimony the alloys contain two constituftntft, 
metallic antimony and the eutectic. (8«e al#o jbftsixle, 

: this,!., 1894, 1204,)— A. 8. 
i 

: Copper imning in Chile. For. Off. Aim. 3496. 

I ^ IT.H.] 

j Thbrk was on iiKTease in the shipments of fine onpper 
j from Chib? to the amount of 9,601 met. Quintals, the totial 
atnoiuit imiing 296,313 met. quintala. 988,094 OiiifliMjto trf 
bar copper were exported ; of this amotm 179,660 
qnintalft were shipped to the United Kliq$dot|i,‘ pud 
47,104 quii&tale to France. The total export ol this 
article showed an increase of 17,070 quintals ovw 1904. 
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In coppr reguluB the total amount exported amounted 
to met. qnintala Of tine oop^* as eomparod with 

0,654 met. quintain ia 1964, There was an increase 
in export to the United Kin^om. The total amount of 
ores exported etjualled 41,096 quintals of fin© copper, 
or 1,660 met. quintals less than during the year 1004. ; 
Of the total oxi)ort of this article, the United Kingflom 
took ^,454 quintals. 

Copper alloys ; Mieroscojnr strueturcof . J. Ja<iobf*©n* < 

Bull. Hoc. Chim. Belg., 1906, 20. 214^2,30. 

Th 3B author has examined and gives plates of the tnicro* ' 
scopic structure of pur© copper and of a number of broiir.es > 
ana brasses. Mechanical tests were also made of each i 
sample examined. The work is still in a preliminary 
stage, but already permits the following conclusions to i 
bedrawn 1, Alloys giving good results in both tensional • 
and shock tests show a homog(meous and regular structure , 
(by regular is meant that the crystal axes are all in the 
same direetion). 2. Alloys giving poor results both in i 
tensional and shock tests show a structuie neither homo- | 
goneous nor regular. 8. Alloy.s giving |>oor tensional ; 
results, but having a high resistance to shook, show a i 
homogeneous but irregular structure. — J. D. 

Hurium ; PrejHiraiion of from its suhoxide. 

Gunt*. Compt. rend.. UU)6, 189, 8.80—340. 

When metallic magnesium and barium oxide arc heated ' 
to lUX)*^ C., the reaction 2HaO-f 2Mg- 11020 + MgO-f Mg | 
occurs, half of the magnesium volatilising. If a larger l 
proportion of mamesium be used, an alloy of barium and i 
magnesium may be condensed in the ajiparatiis ; and if > 
for the magnesium be substituted a non-volatile metal I 
such as aluminium, the dissociation of the barium sulxixide j 
gives rise to pure barium. Barium suboxide decomposes , 
water in the cold. At a red heat it also absorbs nitrogen, j 
giving a nitride ; and hydrogen, yielding a hydride. i 

Strontium behaves in all tlmse res^ioots similarly to 
barium. T. D. i 

Antimony -thallium alloys. K. S. Williams, Z. anorg. i 
Chem., 1906, 60 , 127‘~ 182. I 

Moltbk antimony and thallium are miscible in all proper- I 
tions. jlTrom the* umlts containing from 22 to 100 atoms i 
per cent, of antimony there separate, on cooling, either 1 
erystxls of antimony, or saturated mixed crystals of j 
antimony in a*thallium. containing about 22 atoms per i 
cent, of* antimony, until the residual melt attains the j 
composition of the eutectic (20*8 atoms per cent, of anti- ! 
mony), which solidilies at 106'^ C. From the melts con- ' 
taining 0 to 22 atoms per cent, of antimony, on cooling. ' 
cryataTs of . j3-thallium separate ; at 225'" C. these are ; 
transformeii into a-thallium, whilst at 195'^ C. the remainder j 
of the melt solidifies as the cutec’tic. In all of the solid J 
alloys, at 187® (3., or 8° below the eutectic point, crystals , 
of the compound, ShTlg, are formed according to the I 
following equations (I ) Alloys with from 22 to 100 i 
atoms jier cent, of antimony ^ 

I mol. SbTla it 0*961 mol. of mixed crystals (22 atoms I 
per cent, of antimony) + 0*1 64 mol, Sb. 

(2) Alloys with from 0 to 22 atoms per cent, of anti- ; 
mony : — i 

1 mol. BbTlj s|fe X mols. of mixed crystals + y mols. Tl. j 
Micrographio examination of the alloys showed that the [ 
alloys containing from 29*8 to 100 atoms per cent, of i 
antimony conaiat of three structural elements, viz . , primary | 
oryttals of antimony; a homogeneous straw-yellow com- 
pound, SbTlj, of ill-defined crystalline structure ; and a 
mixture of this compound with very small, somewhat bent j 
rods of antimony, derived from the eutectic. The alloy,. ..j 
with 29*8 atoms j>er cent, of antimony, oonsists of the i 
comx>ouml, SbTls, and the small rorls of antimony. I 
With from to 26 atoms per cent, of antimony, the 
(jutintity of the compound, SbTlg, increases, and that of 
tW Toda «f antimony decreases. As the amount of anti- 
mony ie reduced below 25 atoms per cent., the amount of 
the ftaill rods of antimony deoreMOs rapidly (dieappearing 
altogether at aboiH 22 atom* per cent, of antimony), 
that of the compoimd, BbTl^. deerehnes slowly, and that 
of the mixed crystals of antimony hn a*thaUmm inoreaees. 


Thorium ; Preparation of [metaUie] . H. Moissan 

and Oy Htoigsohniid. Monateb.' Chem.* 1906, 27, 
085 ~~ 696 . 

TkoRitTM has never hitherto been obtained free from 
oxide, the purest specimen having been that prepared by 
Nilson, which contained 19*86 per cent, of thonum dioxide. 
The authors endeavoured to obtain a purer preparation 
by first heating thorium carbide in a stream of chlorine, 
and re-subliming the product in a current of hydrogen, to 
obtain anhydrous, oxygon- free thorium chloride ; the 
chloride was then placed ili an iron crucible, along with 
alternate layers of sodium and sodium chloride ; ftnd the 
crucible was closed tightly and heated. The product so 
obtained, however, contained over 16 per cent, of thorium 
dioxide, the oxygen having evidently been derived from 
moisture absorbed by the hygroscopic thorium chloride 
during its transference to the crucible. To meet this 
difficulty, the? experiments wore repeat *d in glass tubes, 
in such a way that the sublimation of the chloride, and 
the reduction with sodium wore conducted in vacuo. The 
glass of the tuVws was found to Iw attacked, however, with 
formation of some silicon chloride, ho that some thorium 
oxide was produced ; nevertheless, tho metal obtained 
was found to contain as little as 3*08 per coat, of oxide. 
Attempts were made to improve upon this result by 
electrolysing anhydrous thorium-potassium chloride in 
an atmosphere of nitrogen. Experiments showed that only 
porcelain vessels were available for the purpose, but the 
porcelain was always found to be more or less attacked, 
with consequent formation of oxide. The best proiluct 
contained 5*1 per cent, of oxide. Some of the metal so 
obtained was packed in a cavity in a tightly-rammed block 
of thoria, contained in a carbon crucible, and the whole 
was heated in an elet+nc flaming-arc furnace. On 0 |Km- 
ittg up tho mass at the conclusion of the experiment, the 
metal was found to have volatilised partly ; but a few small 
metallic beiwis were encountered, and these proved to 
consist of |)orfectIy fused thorium, free from, oxide. — H. B. 


Mineral industny of Auatrut. Mining World, fSept. 1, 
1906. [T.R.] 

In 1906 there were employed 186,316 men in the mining 
industry ; 8.289 men worked at the smeltors, and 7,210 
men and women were employed at tho salt plants. 

The output in tho last two years compares as bi'low, 
m metric tons, unless otherwise 8}>ecifiod ; — 


Antimony ore . . . 

Antimony 

Goal (bituminous) 
Coal (lignite) . . . 
Copper ore 

Gold ore 

Gold (kilos.) 

Graphite 

Iron ore 

Iron, ])ig 

Iron, cast 

I.<ead ore 

l/ead 

Litharge 

Manganese ore . 

Mercury ore 

Mercury 

Halt 

Hilver ore 

Silver (kilos.) ... 

Tin ore 

Tin 

Zinc ore 

Zinc 


1904. 

1906. 

103 

1,073 

36 

90 

11,868,246 

12.686,263 

21,987.651 

22,692,076 

10,701 

10,677 

889 

870 

12,6.53 

36,037 

71 

204 

28,620 

84,416 

1,719,219 

1,913,782 

820,066 

947,036 

168,309 

172,679 

22,614 

23,389 

12,645 

12,968 

783 

865 

10,189 

13,788 

88,279 

86,866 

636 

520 

369,877 

343.376 

21.948 

21,047 

39,032 

38,453 

77 

52 

38 

53 

29,226 

29,983 

9,169 

9,326 


The output of 1905 was valued at fS15,270,000, of which 
£11,128,000 represented minerals, and £4,128,000 metal- 
lurgical products. 


Mineral industry of Bnoeden. Mining Worid, l^ept. I, 

1906. [T.R.] 

Dtriuvo the past yeat there has been maiked ai)tivl£y 

poUttly in iron mining. I’We employed in 
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1905 a iotol <ii U 4574 ni6ii -in thd^ mhiee »Qd «nd 

10,048 at matallurgioal woi^ makiiu in all 81>S29, who 
have iirodueed anproximatel^0d5,3<|) vrarth of mineral 
ttwf inetaUurrfoal produoU. There w^re o0l aooidenti in 
the rainea and (liiamea, of which 24 were fatal, and 518 ; 
acoidentfi in the mefatlurgioal industry, of which 0 were | 
fatal. The ratio of acoidenUi to the numher of eniuloy^a 
is oomparaiivflily small, since there were in operation in 1 
1905, 404 mines and quarries, and 186 metallurgical I 
plants. * i 

The protluotion in the last two years compares as follows, | 
in metric tons, unless otherwise specified 1 



1004. 

1905. 

Coal 

320,984 

322,384 1 

Copper ore 

30,834 

39,265 

CJopper 

533 

1,386 1 

t3opt>er HulphaU* 

1.248 

1,029 1 


18,021 

19.224 1 

Fireclay 

100,888 

119,947 1 

Gold (kilos.) 

01 

56 1 

Iron ore 

4,083,945 

4,304,833 j 

Pig iron 

628,525 

539.437 ! 

Wrought iron, crude 

189,240 

182,040 1 

BcHscmer ingot h 

78.577 

78,204 1 

Basic ingots 

252.832 

288,076 ; 

Crucible ingots 

1.102 

1.319 

Bars, &c., of iron and steel . 

252,888 

284,380 ; 

Wire rods 

31.803 

30,009 

Tubes, steel 

23.. 594 

21.809 1 

Sheets, iron and st^ud 

10,331 

14.700 I 

Ixiad 

689 

570 1 

Mangenes«< ore 

2,297 

1,992 ! 

Pyrites 

15,957 

20,702 i 

Sliver (kilos.) 

051 

000 

Silver-lead ore 

8,187 

8.397 1 

ZlTlC 

333 

305 1 

Zinc ore 

67.034 

50,885 ' 


i 


In 1905 the iron industry had 24 magnetic separating | 
plants and 9 conoentratorH. which produced 221.744 tons j 
of clean iron o^e. The 139 blast furnaces worked an I 
average of 270 days each. j 

Arnjnomum mnadatc artd sodium umnate : Prejiaration | 
of — ' . J. (Ihly. Vn , page 883. [ 

I 

Enolish Patents. | 

iron and sted ; Hardening and toughening of . J. 1 

Churchward, New York. Eng. Pat. 15,423, July 27, I 
1906. i 

Small percentages of chromium, nickel, and manganese | 
are mixed with the metal, which is cast into ingots, in 
contact with a surface containing manganese; |he ingots, 
after being reduced in thiokiu^ss by jiressure. ard' plunged 
whilst hot into a liquid bath containing fatty substance and 
phenol,— J. H. C. 

Iron ore ; Process for rediiring . P. A. Newton, 

London. From Westraan Process Co., Jersey CItv, 
U.S.A. Eng. Pat. 2988, Feb. 7. 19()(}. 

Sbe U. 8 . Pat. 812,247 of 1900 ; this J., 1900, 269— T. F. B. 

Magnetic wUericds ; Treatment of . R. A. Hadfteld, 

SbefRold. Eng. Pat. (U20, March 10, 1906. 

Tub permeability of an alloy, low in carbon and manganese, 
in which a magnetic body (iron) and silicon, or its equiva- 
lent, form the principal constituents, is increased, and its 
hysteresis action reduced by heating within the ran^o of 
temperature of gamma iron ” or above the critical 
point of the alloy (about 1050° C. ), and then cooling at the 
rate of about per hour — J. H. C. 

Sulohide and other ores [Oakna ] ; Treatment of . 

S. Kingsley, Toronto, Canada. Eng. PaL 16,874, 

Attg. n.lSos. 

Tub ores are treated Ih a clpeed solution tank, provided 
with a tutor bottozn* a of Aifcto acid of a 

strength not eioeeiding 7^ per eent., and prelerably heated 


(at dawfibecl in Eng. Pat. 28^909 Of WH * thft illKWS, 
Oilh whereby the is entirely dissolifod, the 
of lead sulphate being entirely H, Cl 

Ores ; Treatment of sulphide and other A> ^Oglt, 

London. From H. F. Brown, Chicago. Eng. Pat 
26,371, Dec. 0, 1905. 

SBii! U.S. Pate. 817,414 and 817,416 of 1906; this 
1906, 481.— T. F. B. 

Silver ; Selective solvents for . F. J. HObson, Quhna- 

juato, Mexico. Eng. Pat. 17,310, Aug, 26, 1005. 

Seb U.S. Pat. 827,308 of 1900 ; this J., 1900, 861.— T»F.B. 

Alloys. C. H. Birmingham, Baltimore, Md,, U.S.A. Eng. 
Pat. 13,180, June?, 1906. 

An alloy designed to replace platinum in electrical ap|di» 
ances, having a high melting point and high imluotion and 
roHistanee, is composed as follows ; Silver, I 64 0$* tXQj | 
nickel, 4J lb. ; bismuth, \ oz. ; gold, 53 dwt. — A. G, I* 

United States Patbnts. 

Oop'fter and other mel<ds ; Process of treating [deoxidisinff] 

. J. A. Yunck, South Orange, N.J. IT.S. Pat. 

826,100, July 3. 1900. 

Instbad of using an alkali metal for the deipaddation 
of copper, the patentee uses a mixture of an alkali p4,r- 
bonate with free carbon, which, it is claimedp Is reduc^ 
at the temperature of the molten metal, with evolutdon 
of the vapour of the alkali metal. In order to prevent 
the too rapid evolution of the alkali metal vapohr, n 
small quantity of a “ retarder ” is added. wEr,, oalotum 
carbonate when sodium carbonate is employed, or cream 
of tartar when potassium carbonate is used. In carrying 
out the process, 30 parts of powdered carbon and 5 pj^rtfi 
of granular carbon are mixed with 5 parts of calcium 
carbonate and 00 parts of sodium oarbonato, sufficient 
water is added to dissolve the sodium carbonate, the 
mixture is evaporated to dryness, and the residue is 
crushed. This product is added to the copper to hm 
deoxidised in the proportion of 1 part to 19 parU of cooper. 
Ten per cent, of the required ipiantity of the deoxiaising 
mixture is added to the copper, the mixture is fused, ana 
then the remaining 90 per cent, of the mixture is added, 
and the whole is well stirred before pouring the oopj>et< 

Vanadium ores ; Process of treating . J. H. Haynes 

and W. D. Engle, Denver, CiMo. U.S. Fat. 828,860, 
Ang. 14, 1900. 

Thb ore is crushed, boiled with a solution of alkali oar* 
bonate until the vanadium is dissolved, the solution drawn 
off, and the vanadium precipitated as calcium vanadate 
by the addition of slaked lime. — A. 8. 

Metal or metallic compound ; Deposition of — upon 
metals or metallic articles. 8. 0. Uowper-Colos, London. 
U.S. Pat. 820,380, Aug. 28, 1900. 

Skb Eng. Pat. 13,579 of 1904 ; this J., 1905, 804.— T-E.B. 

Crucible furnace. ' M. Harvey, Cannock. U.S. Pat. 
829,471, Aug. 28, 1906. 

Sbb Eng. Pat. 23,909 of 1903 ; this J., 1004, 758.— T'F-lk 
Fbbwch Patbmts. 

Steel alloys for armour vlaies, Schneider and Oo," 
Pr. Pat. 851,411. April 25, 1005. 

Tkb now alloyt have the following oompoaiiion 1 — 

1. SteeLnicIwLinolybdenum contalna carbon not «x*< 
ceeding 0*25 per cent., nickel about 3) per 
denum at least 0*5 per cent. 

SM«niokel-chrome>moly bdenum oontabu eiwbnii not 
exceeding 0*25 per cent., nickelabout 8 per cent, cKrondipm 
abuut 0*0 per cent, molybdenum at 6‘5 per ocni. 

1 Steal*Ainkel»tuneitdn oontaina onebpn «t mut 
cent., nick^ about 8*6 per cent., tungeten 14 
least 1 per cent. 
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4. Steol-niukcl'Ohrojwo-tungJiten contains carbon at 
sftosi 0'25 per cent,, nioltol about 3 per cent,, chromium 
about 0*tl> per cent., tungsten at least 1 per cent. — J.H.C, 

Iron, sUd, tire. ; Process for pruwMing the mating of . 

F. Montefredini. Fr. Pat. 364.082, Jan. 13, 1906. 
Thb metal is heated to ,'>38^' — 760“ C., and treated under 
preaaure with suitable “ protective gases or vapours ” 
(c.g., calcium vapour, or the vapour from litliarce, either 
alone or mixed with turpentine). After cooling, the 
iuot 4 iil may be coalotl with vaseline. In carrying out the 
invention, the metal is cleaned, and heated in a (dosed 
retort into which a suitable (piantity of quiekhme and 
of litharge, preferably rnixtHl with turpentine, is intro- 
duced.— A. S. 

Iron and nted ; Manujoctnre of . Hasper Iron and 

Kteel Works. I'r. Pal 365,282, Feh. 14. 1906. 

Th» addition of ferro-mangaiiese iii the conviater i.s 
rendered unnccessarv, and the production of good steel 
facdlitated, by blowing finely-divided graphite or other 
carbon jiowder into tlu^ molten iron during the whol(^ 
period of dephosphoriHutiou. — .1. 11. 

Iron ; Prttceaa for tht partial or complete t ran af or mat ion 
of — into Hied. A. llarracq and Co. Fr. Pat. 364,1 12, 
Feb. 16, 1906. Under Int Oonv , Dec. 24, 190.5, 

Thk jprooeas for the partial or eomidete transformation of 
iron into steel consists in heating the metal, whilst it is 
coated with a inixturfi of powdered horn, potassium 
ferrocyanide, ymtaHsium hji hromalc, and ammonium 
chloride in variable proportions, and Ihen cooling it by 
immersion in cold water. A. S. 

Bronze ; U noridimhle of high n dHtance. C. J. M. 

Lagatmerie. Fr. Pat. 301,460, May 1 1, 1905. 

The principal characters of this new bronze are that it ofters 
great resistance to oxidatum, has great tensile strength, is 
very hard, ductile, and mulleulih' It lioiisists of copper 
67*4 per cent., tin 0*4 per ccn(., zinc 40*5 per cent., alu- 
minium 0*1 per cent., luanguneHe 0*1 i»er cent., and mild 
st-eel 1*6 jier cent. — J. H. U. 

Gilding otijecta of metal, other than copper, tty ainiple 
mmeraion. A, Weil. Fr. Pat. 3«3,0fl2, Feb. 8, 1906. 

A BAND of zinc IB placed around the object to be gilded ; 
it is then immersed in the hath of }>ota«auun cyanide and 
gold chloride so as to more or less completely cover the 
zinc- — J- H. C. 

Minerala ; ConcctUration of . H. L. yulman, H. F. K. 

Picard, and J. Ballot. Fr. Pat. 303.418, Feb 19. 1900. 
Finely - divided mineral while suspended in water, pre- 
ferably acidulated, is submitted to the intermittent action 
of gas under pressure, whereby on the pressure being 
relaxed, certain particles are floated to the surface by the 
oaoaping gaa. — J. H. (1 

Minerals; StpartUton of B. L. tSulman, H, F. K. 

Picard, and J. Ballof. Fr. Pat. 303,419, Feb. 19, 1906. 
CebTAIH finely-divided minerals may be st'parated from 
each other by being brought into alternate contact with 
air and the surface of a liquid. The minerals are placed 
in a cylinder which rotates on a horizontal axis. Tin* 
cylinder is furnished with an internal helix whereby the 
bWik of the mineral is gradually pushed forward. A 
shallow stream of water is made to flow in an opposite 
direction, and certain particles which float to the surface 
of this current are carried off to a separate receiver. 

— J. H. C. 

Himrols ; Process for reducing * . C. P. Townsend. 

Ft. Pat. 3^4,379, March 17. 1906. 

SSB tJ.8. Fat. 815,881 of 1906 this J., ltK)6, 381.— T.F.B. 

Purnacc ; Jtotating *, for the irealment of ores and of 

Widtukildc substanceti^ A. Ducco, Fr. Pat. 364,366, 
Biaroh 10, 1906, Under Int, Oonv,, April IB, 1905. 

Tkn invention relates to a. rotating fumooe, intended 
the treatttient m pyritic ores. The 


furnace consists of a long cylindrical chamber, horizontal 
or slightly inclined, and simported, so os to ro^te, on 
friction ^eels. The ohamber is provi^iftd at eiiiher end 
with on opening— one for the introdiictipn of the mateidal 
under iroatment, and the* escape of the b^C^ucts of ooin- 
biistion, and the other for the diechar^ of the roasted 
material, and the introduction of air. The inner surface 
! of the cylinder has helical grooves or channels out in it, so 
I that as the cylinder rotates, the charge is moved gradu- 
I ally from one end to the other. The charging device is 
j fixed to the cylinder and Rotates with it ; in sucoesaive 
I positions of the device, material is taken up from a 
! reiJcptaiilc, and is dropped ( 1 ) through a flap-door, which 
I closes after it; (2) through a second flap-door which is 
closed whilst the first is open, and nice versd; and (3) into 
the eylmder, — A. 8. 

Metals, metalloids, and alloys ; Process for the manufacture 
I of K. A. Kuhne. Fr. Pat. 364,329, March 17, 

1906. Under Int. (kmv., Oct. 14. 1905. 
i The invention relstcs to a method of obtaining metals 
! or metalloids, or alloys of the same with aluminiam, which 
1 cannot he prepared by Goldschmidt’s “ thermite ” 

! process. The oxide or hyrlroxide of the metal or metalloid 
I is mixed with aluminium and potassium chlorate or an 
I analogous substance, all in a flnely divided condition, apd 
I the mixture is ignited as in the “ theriiHtc ” process. For 
j example, three parts of an oxygenated compound of boron 
are mixed with nine parts of aluminium and five parts of 
potasHium ehlorat(‘, and the mixture is ignited by means 
of a red hot iron rod. The mixture burns, and fuses. 

I After solidifying, the residue consistH of two layers which 
j can be easily separated - the uj>])or one of slag, and the 
! lower one of aluminium containing (^rvstals of boron. 

I ' ‘ —A. 8. 

I 

I XL— ELECTRO-CHEMISTRY AND 

elbctro-mbtallurgV. 

! 

j (Continued from page 856.) 

I (A . )- - KLECrrRO-GH EM18TRY. 

{ J*otas.H%nm chlorrUe ; dimple Continuous electrolytic pre- 

j paration of . A, Wallatth. 5^. Klekf rochem., 

; 1906, 12. 667-668. 

1 'fuK chictrolyte consisted of a 25 |Kir cent, jmtassium 
I (‘blonde solution containing 0*2 grm. of iiotassiuin hiehro- 
1 mate per 100 e.c. From time to time small quantities of 
, concentrated liydruchloric acid were added, in all some 
j 0*8 c.e. per 100 e.c. of electrolyte. The electrolysis was 
I effociod between platinum gauze electrodes with a current 
I density of 0*15 amps, per sq. cm., the temperature attaining 
70^* C. The experiments lasted from 24 to 90 hours, the 
electrolyte being stirred, and a concentrated solution of 
potassiiini chloride being continuously added in proportion 
sufticiont to make up for the converted salt arui evapora- 
tion. In some of f,he experiments, the crystals of potas- 
sium chlorate, which settled at the bottom of the cell, 
were removed at intervals. The current yield varied 
between 86 and 92 per cent, of the theoretical, and the 
chlorate obtained w'as practically pure, and scarcely 
coloured by the chromate. —R. 8. H. 

Silver ; The galvanometer as indicator in the volumetric 
determination of . M. Drapier.' XXlll., page 911. 

Tungsten {Incandescence dectric\ lamp ; The . F. 

ITppenborn. II., |>age 876. 

English Patents. 

Arcs; Tmpis. in and means for the production of long, 

stable electric . J. Y. Johnson, London. From 

Bodischo Anilin und 8oda Fabrik, Ludwigshafen ,on 
Rhinh, Germany. Fat. 14,955, July 20, 1905. 

See Fr. Pat. 367,358 of 1905 ; this J., 1906* 79. -^T, F. B 

FUfirmtds for incandescent lamps ; In ^ S. 

Fat. ^09, Feb. fi, ft. page BTJJ 
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Otom ; Apparaiii9 for the generation of . J. HarriR, 

London. Etig. Pat. HiW, Nov. 30. 1905. 
WrtHiN a oloaad chamber are contained a tiumber of pairs 
Of Blements, c.g,, of nli^nium. provided with sparkiiic 
poittU as described in Eng, P«t. 17,806 of 1901, with a 
awi table dieleotrio, e.g., an enamelled Iron plate between the 
two plates. A pipe disoherffea air on to each element 
through a number of perforations, which gradually 
increase in size with the distance from the air-imet. 

-^A. Q. L. 

Metallic filing or flakes for \isc with active mtie.riaU in. 
alkalim storage baUarks ; \ mectrolgtic] Process of 

making . T. A. Edison. LlewoHyii Park, U.S.A. 

Eng. Pat. 192«, Jan. 25. 190(1. Under Int. Conv.. 
March ,30, 1905. 

Kbk U.H. l*at. 821,(12(1 of 1900 ; this J., 190(1, 043.-3’. F. H. 


view to 8up(:)r6fiinng the cathodic reduction during the 

oleotrolysig.— .R. 8. H. 

C^ulose t duration of hy aoi4e % 

electricity. Q. C. de BriaiHes. Fr. Pat. 80^,349. 
Jan. 26, 1900. XXII,, istg© Uh 

Filament for inca)vitscence electric lamps, Ztrkon* 
Uluhlampenwork. Dr. Hollefretuid aUd Co. Fr. Pat 
304,181, ,Tan. .30, 1900. 11., page 877. 

Filaments for incandescence lamps. A. Just and F. 
Hanaman. Fifth addition datwl Feb. 19 , 1906, to 
Fr. l*al. .347,001, Nov. 1, 1904. tl., page 877. 

liatterg ; Electric —with liquid chlorine, E. Buhot, 
First Addition, dated March 2, 1900, to Fr. Pat. 
.354.551, May 23, 1905 (this J., 1905, 1116). 



Untitki) Staten Patents. 

Liquids; {Electrolytic] Aitpaiatus ft/r tieating — . 

\ Water pu nfication], L. Dion, AKSifrnor to tin* American 
Electro- Hern latic Po. I’.S. I’at. 820,482, May 15, 1900. 
XVlllB,, page 904. 

Metals and other substances ; [ A7cc/rf>////iVj Apjmratus for 
separating -- - from liquids. L. Dion, Assignor to 
the American Electro-Hermatic Co. C.S. Pat. 820,483, 
May 15, 1900. X Villi/., page 90.5. 

Electrode for arc-light.>t. F. J. Gerard, .AsHignor to L. 
Fiedler. U.S. Pat. 828, .544, Aug. 14. 1900. 11.. 

page 877. 

Milk ; Process of electrolytically treating — - \Sepuui- 
lion of prot.eitls], C, T. M^Hson, AnHignor to W. M. 
Hheffiftld and D. C. Raegoner. TT.,S. Pat. 829,308. 
Aug. 21, 1900. XV'^1IL4., page 903. i 

Copper sulphate and caustic alkalis ; Manufactun of 

electrfili/sis\. 11. M. (Iranier, Villomomble, 

France. U.S. Pat. 829.778, Aug. 28, 1900. 

San Fr. Pat. 330,903 of 1903 ; this J., 1903, lOHO.— T. F.B. 

Ozonising atmosplictic air; Apparatus for - . E. L. 
Joseph, London, U.S. Pat. 829, 7iM), Aug. 28, 190il. 

Sbe Eng. Pat. 1 0,392 of 1905 ; this J., 1905, 1 1 1 5. - T. F. B. 
Fiibnoh T>atkntn. 

SaU$ of the oxy ’halogen acids ; Electrolytic production 

of • Deutsche Solvay-Worlte A.O. First Addition 

dated Mntch 9, 1900. to Fr. Pat. 862,737. Jan. 10. 
1906 (this J., 1900. 766). 

sah*<iif tltw^uw prirwtw ito the solution 
of alkali or alkaline-earth helogen ooinpbund, with a 


I The positive electrode is formed of a number of discs, 1 , 

I partially innuersed in the elei'trolvto, and connected 
I eleetrioallv in parallel. Tim negative eleotrodes (in,n,) 
j eoTiHist of a ntunher of plates which are oompletoly 
j immersed in tlie eleidrolyte, and are so arranged as not to 
! (like ))art in the rotatory movement which is applied 
I to the apparatus. The coll proper, is contained in a 
I vessel {h,g,) of insulating material (glass, &c.), which 
I is cnolosc^l in a stool charnhor (c.d,) and is placed in connec- 
tion with a store of liipiid chlorine in a subsidiary vessel 
(«), by means of a valve. — R. S. H. 

(His and similar organic substances; [Electrical) hydrO’ 
lysis of - . E. T. B. Simpson. Fr. Pat. 364,687, 
March 26, 1906. XU., page 894. 

(if. )-ELECn’RO-METALLUROY. 

Silver and gold; Elect ro’chemicnl. proe.esSeS for «xithfHion 

of . M. Vaygoiiny. Electrochem. and Mot. Ind.. 

1906, 4. 314-^ 316. 

Two prooesHos are described, in the Brat of which a uh}ori- 
nation metlnxl of extraction is adopted. The leaching 
solution contains a small perooatugo of ferric ohldHde, 
15—20 per cent, of sodium chloriily, and some frtie imd. 
The extraction of silver from sulphide and other ores Was 
over 9.5 |mt cent., that of gold 66— 88 per cent., but the 
extraction of the latter metal decreases if the femms salt 
Im allowed to acoumulat^^. The regeneration of the 
ferridt, salts can Ui accomplished by eleotrolysit without a 
diaiduagm, and the silver and gold can be recoveretl 
cleotrolytically. 

The second method relies on the use of pereulnhatus. 
whitih not only dissolve gold, but ojsitBse orw, 
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nium perHiilphate, 5 per cent, of Hulphuric acid, and 20 
jwr pent, of flCKliupi ohloride. It i» stated that the difTi- 
oulty of regenerating the persulphate can he satiafactorily 
overcome oy crystallising out the potassium sulphate 
from the spent solvent, and separatc*]y electrolysing this 
to obtain tne persulphate. — 11, S. H, 

Umtkd States Patents. 

Precious metals ; Apparatus for recovering . E J. 

Uarvin, Assignor to the (iarvin Cyanide Extraction Co., 
Portland, Oregon. U.S. Pat. 822,940, June 12, 190<i. 



'rirai patent relates to iraproventents in the apparatus 
deseriWl in U.S. Pat. 809,930 of UK)9 (this J., 1900. 187), 
the chief novel features being improved means for feeding 
the material to the mum tank, and for spreading it on* the 
bottom thereof, and nlso m the arningiMneut of the precijii- 
iating tank. In the figure, 13 is the amalgamating tank, 
which discharges into the funnel, 25, suspended within the 
main tank. 1. The material falls from the funnel 
through the opening, 2rJ>, and is spread over the bottom 
of the main tank by the distributor, 30. Tn the main 
tank the material separates into two layers — of pulp. P, 
and solvent, S, respectively . The solvent passes through 
the pipe, 16, situated above the discharge oywmng of the 
funnel, into the rectangular precipitating tank, 3. In the 
precipitating tank are mounted two shafts, 5, Oa. carrying 
sprocket-wheels, 56, 5c, round which pass endless chains, 
5g, formed of suitably spaced copper strips, 56. The 
endless chains act as cathodes, and dip into mercury, 
eontained in the concave bottom of the tank. Tlie tank 
also oontams anode plates, 4, and a supplementary 
cathode plate, 4m, which form a tortuous passage for the 
Iniuid. From the precipitating tank, after separation of 
dissolved precious inetals by electrolysis and anuilgamn- 
tion, the solution passes away through the outlet, 36, and 
the pijie, 6, mixes with pulp issuing from the main tank 
throu^ the opening, 8, ami is returned by the jmmp, 11, 
to the amalgamating tank, 13. - A. IS. 

Fkknoh Patents. 

Cooper ; MetaUwrgical and dectro-meiallurgical process 

for obtaining pure . L. Jumau. Fr, Pat. 364,430, 

Moroh 20, 1906. 


Cu+-CiiS 04 + S0g-f HjO), which, after either compression 
or fusion, may be ernployed in the ordinary eleetrolytio 
refming ppooess. — R. 8. H<. 

Copper from old bronzes ; Regeneration of deetrdyte 

serving for the extraction of . A. ,J. M, Thirot 

and L. A. Mage dit Nonguier. Fr. Pat. 364,588, March 
26, 1906. 

In the eletdrolytio recovery of copper from old bron'/.e, 
the electrolvtc gradually becomes poorer and poorer in 
eopjier sulphate, owing to the solution of foreign metals. 
To reiiuHlv this, the paUuit^e proposes to add to the elec- 
trolyte sulphuric ttcici and copper oxide from time to time, 
whereby fresh cpiantities are formed. The copper oxide 
IS obtained liy heating metallic copper, or the bronze itself, 
in a current of air,— K. 8. R. 

Furnaces ; Electric . A. G. Betts. Fr. Pat. 364,476, 

Fob. 8, 1906. 

8ke U.S. Pat. 81 6.554 of 1906 ; this J., 1906, 433. --T. F. B. 

Induction furnace ; New form of decXric - — Soc. des 
Proeedes (iin pour la Metallurgie Electriuue. Fr. Pat. 
363,937. March 7, 1996 

The erueibb* or containing vessel consists of a series of 
uimovcred channels, tlic bottoms of which arc inclined 
towards closed conduitH, whiidi form the lateral connec- 
tions between the several channels. In this way the 
dee^Hist portion of each channel is put into commumcation 
with tlie top of the sin eoeiling channel. The whole series 
forms a closed electrical circuit, and the boating causes a 
general and continuous circulation of the molten charge. 

— R. S. H. 

Defiolnrisaiion of electrodes; Arrangements employed in 

electrolysis for the . A. Low. Fr. Pat. 363,931, 

March “L 1906. 

3'he depositing vat is siijiplied with a system of pipes, 
and a pump, enabling the electrolyte and (^he bubbles of 
gas to be witlidrawn fioni near the bottom of the vessel. 
The electrolyte is forced back again in a fine shower, which 
falls upon tlie articles undergoing plating. — R. 8. H. 

Aluminium ; [Elect r<>lytic\ Process for reducing . 

A. G Betts. Fr. Pat. 364,521 , Maroli 23, 1906. Under 
Int. Uonv., April 1, l!H>5. 

See U.S. Pat 795,886 of 1905 ; this J., 1905, 932.— T. F. B. 

Celluloid^ horn, <t'C. ; Decoration of with metaJlic 

deposits of gold, silver, <bf. L. 8ehwob and O. H. 
Dilette. Ft. Pat. 364,559, March 24, 1906. XIX., 
page 906, 

Metallic tin ; Production of in a jmre and adherent. 

form by electrolysis. A. J. M. Thirot and L. A. Mage 
dit Nonguier. Fr. Pat. 364,589, March 26, 1906. 
Hydratko tin oxides, obtained in the electrolytic recovery 
of copper from bronze, or otherwise, ore dissolved in a 
U) to 12 jMir cent, solution of sodium hydroxide; the 
solution IS then purified by addition of the quantity of 
sodium suli>hide requisite to precipitate the foreim 
metals m solution. The solution of sodium stanna^, 
uoutainmg 45 to 50 grms. of tin per litre, is submitted to 
electrolysis at 80' employing iron anodes and thin 
sheet-tin cathodes. The current density should be 300 — 
400 ampi^res per sq. m, at 2-4 volte. The electrolyte, 
after the content of tin has been reduced to about 10 
grms. per litre, is employed for extracting a fresh quantity 
of hydrated tin oxide. — R. 8. H. 


A soLimoN containing oopiier, obtained by any ordinary 
proooM, is submitted to the following treatment:— A 
prooinitate of cuprous sulphite is first formed by the action 
of sulphur dioxide or a sulphite ; or, if desired, a double 
sulphite, With ammonia, is produced. The precipitated 
cuprous sulphite is either directly formed into bars or 
rods, on a core formed of a suitable conductor, such as 
motalUc copper, and is made the anode in an ordinary 
eltwjt^lytio copper-refining vat ; or is decomposed with 
some acid incapable of forming cuprous salts, e.g., sul- 
phmrio acid. In this latter metihod, for example, sulphuric 
motoUjlo oopfiNr 


XIL- FATTY OILS, FATS» WAXES, 

AND SOAML 

(Continued from page 857.) 

Linseed oil ; Eacamination of — — . H. Thoms and G. 
Fendler. Chem--Zeit., 1900, 80 , 832. 

Various conclusions arrived at by Niegeniann (Ohem.- 
Zeit., 1904, 724) with regard to the unsaponiAuble matter 
have been oiiitioully exoiihied by Him Mimni. They find 
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Ofc, Xlt-FATTY OILS. FAm WAXES, k SOAPS. m 


that liniitWHi oil, left in contact with it« deposited sediment, 
does not show a oonaidorablo increase in the prowrtSon oi 
its unsaponifiable matter with ft decrease in tne iodine 
vfthte of the unsaponifiable matter. For example, a sample 
of fresh oil, yielding 1‘0S per cent, of unsaponifiable 
mfttter, with iodine value 96*24, was left in contact^ with 
constant stirring, with the deposited sediment from 
another oil, and filtered after six weeks, and it then gave 
1‘08 per cent, of unsaponifiable matter, with iodine value 
96*66, Again, the authors deny that the amount of 
unsaponifiable matter is increased by auto-oxidation of a 
linseed oil. Thus, the above-named sample of oil from ( 
Archangel seed (with 1*08 per cent, of unsaponifiable j 
matter), after being exposed to air and light for three j 
months in a shallow dish, until it had dried to a varnish, , 
gave 1*12 per cent, of unsaponifiable matter, with iodine ; 
value 60*13. The proportion of unsaponifiable matter is j 
not materially decreased by the “ brenking ” of the oil, for j 
the same oil, heated over a naked flame till “breaking” ^ 
occurred, and then filtered, gave 1*065 per cent, of un- ; 
saponifiable matter, with iodine value 86*78. Normally i 
the amount of unsapomliable matter does not exceed j 
2 per cent., and although Niegemaim (this J., 1904, 207) 
lias found higher values, the authors attribute them (o j 
errors in his method of determination, or to his hnseed oils [ 
not being pure. There is no groat variation in the iodine i 
values of the unsaponifiable matter from different linseed J 
oils, and the determination of that value is a good test j 
for the detection of small quantities of mineral on. Under ^ 
normal conditions the iodine value of the unsajionifiable 
matter dot's not show any material decrease, even when j 
the linseed oil has been exposed in .small quantities to the j 
air for a month in the dark, although it is appreciably 
lowered wlicn the oil has also been subjected to the action j 
of light. Yet, even then, the detTcase does not destroy j 
the value of this tost for mineral oil, and it is only when ; 
the linseed oi) has been allowed to dry to a varnish that j 
there is any marked reduction in the iodine value. The ; 
consistency of the unsaponifiable matter and its solubility j 
in hot 96 per cent, alcohol have also some value for the I 
detection of mineral oil. Tlie jiroportion of unsaponifiable ; 
matter in extracted linseed oil is not less than in the case ^ 
of expressrsl oil. although the contrary was asserted by j 
Niegemann. Thus, a sample of freshly expressed oil con- ; 
laintMl 1*69 ]»er cent, of unsaponifiable matter, whilst oil i 
extracted with ether from the same seeds yieldKl 1*24 per j 
cent. — U. A. M. 1 

(UiHlor oil and ground nut \iirar,hi{<\ oil from Southern j 
Rhodesia. Hull. Imp. Inst., 1966, 4. 97 — 98. | 

Thk castor oil was of good quality, but was slightly I 
turbid. After filtration, its valui' would bo £20— £28 | 
per ton. It gave the following analytical figures: — 
Sp. gr. at 16*6" C., 6*969 ; acid value, 1*2 ; saponification 
value, 179*6; iodine value, 87. One part of the oil 
dissolved in five jwrts of SfO per cent, alcohol to a clear 
solution. 

The specimen of arachis (ground nut) pil was 
found to mi of a quality probably supowor to that of the 
highest grade oil met with in this country ; it would be 
wS’th about £46 per ton. The following analytical 
figures were obtained for the oil : 8p. gr. at 16*5' C., 
0*916 J acid value, 2*0 ; sapoailication value, 188*1 ; 
iodine value, 93- — A 8. 

Jam o/iwA ; Oil of . K. Wodemeyer, Z. Unt^ersuch. 

Nahr.- u. Clenussm., 1906, 12. 210 — 212. 

The Java olive is the seed of a plant belonging to the 
SlereuliactcB, and is not at all like the fruit of the 8. 
European olive. The specimen of the fruit examined by 
the author was exported from Java fts an experimental 
shipment. The black parohment-Uke hulls contained no 
oil, but the shells yielded 9*8 per cent, of a white butter- 
like fat, and the cotyledons 46*6 per cent, of a pale yellow 
fluid oil. The whole fruit (hulls, shells, and cotyledons) 
gave 30*8 per cent, of a similar fluid oil. The Java olives 
before extraction of the oil oontained 29*3 per cent, of 
proteids. The oil is used by the natives of Java for food, 
and as a lamp oil. That expressed by the author resembled 
olive oil Itt Ap)p^fti;ftnce, ftnH had a pleasAnt taste, but 
slightly ratioid odoUr, It was miscible in ftll proportions 


with ether and petroleum spirit, but was insolttble in 95 
lier cent, alcohol- It remained fluid at the ordinary 
temperature, And didjnot give any solid deposit. It gave 
the following results ; —Jwe fatty acids, 2*6 per oent. { 
sp. gr at 16° C., 0*9260 ; refractive index, 1*4664 at 40° C. ; 
visoositv in Kngler's viscosimeter, 16*62 at 20° C. ; iodine 
value, 70*6; saponification value. 187*9; Hehner value, 
9,6*6 ; lleichert-Meissl value, 0*8 ; acetyl value (Benedikt* 
Ul»er), 23*6 ; and unsaponifiable matter, 0*17 pey cent. 
The fatty acids became thick and viscous when oried at p 
moderately high temperature, whilst at a higher tempota* 
ture they were converted into a sticky, gum-Hke msas. 
The oil. too, behaved in a characteristic manner when 
heated to 24(^—245“ 0., being suddenly transformed into 
a gelatinous mass, whilst tlie tem^ierature meanwhile 
hecanie Hpontaiieously higher. When a larger quantity 
(1 kilo.) of the oil was used, the sjiontaneous heating 
became so great that the gelatinised oil took fire. On 
heating the oil for a short time at 240° C., and taking 
precautions to prevent the temperature rising abov# !? 
250" C., a tough gum-like mass was left, which was soluble 
in none of the known solvents. This product did not 
resinifv on exposure to the air, but remained elastic, 

-C. A. M. 

Owala oil. K. Wedemoyer. Chem. Rev. Fett- u. Harz- 
Iiid., 1906 18. 210—211. 

The seeds of Pentadethra macrophyllth a tree growing on 
the west coast of Africa, are termed “ Owala ” by the 
natives. They vary in weight from 8 to 20 grms., and have 
the fiat oval Mha])c of a fresh-water mussel- One kilo, 
of the fruit yielded, in the moan, 20*6 per cent, of shells 
and 79*4 \m' cent, of kernels. The whole fruit woe found 
to contain ,30*4 per cent, of oil and 29*39 per cent, of 
proteid matter, whilst the kernels alone gave, on extraction 
with ether, 41*6 per cent, of oil and left 48*26 t*®r cent, 
of prot<*i<l matter. The pale yellow oil, which, save for 
a slight deposit, w’as fluid at the ordinary temperature, 
had an aromatic smell and a jileasant flavour with a 
hitter aft.er-taste. In the autlior's opinion, it would be 
suitable as a food after Ixiing refined. It liecame semi* 
solid at 4° The following analytical values were 
obtained :~Sp. gr. at 25‘^' C-, 0‘9119; refractometer 
reading (Zeiss) at 46° C., 69*2° ; acid value, 9*0 ; saponifi- 
cation value, 186*6 ; Reichert- Meissl value, 0*6 ; Hehner 
value, 95*6; lodme value, 99*3; melting point of fatty 
acids, 63*9“ C. ; solidification point of fatty aoids, 
62*1“ (J. ; acetyl value, 37*1 ; and unsaponifiable matter, 
6*64 per cent. — U. A. M. 

Volatile fatty acidB ; Determination of soluble and insoluble 
— hytter]. J. Dotaite and J. Legrand. XXIII., 
page 913. 

Mould funguM mpaWe of decomposing paraffin. 

O. Kahn. 111., page 879. 

Enoush Patbnth. 

Oils ; Process of and apparatus for exlrading . 
W. 11. (jesner, Brooklyn, and A. R. Brandly, New York, 
Eng. Pat. 16,371, Aug. 11, 1906. 

See Fr. Pat. 367,329 of 1906 ; this J., 1900, 81.--T. F. B. 

liuHtr ; Process for the manufacture of artificial — — 

1). MiiUor. Eng. Pat. 12,916, June 2, 1906, XVIHA., 
page 903. 

Soaps, ointments, and the like, J. Kesfler, Berlin, 

Pat. 26,204, Deo. 5, 1905- 

8k® Fr. Pat. 360,174 of 1906 ; this J., 1906, 498.-.T. f . B, 
F»*NC3K PatlKTS. 

i Fatty matter ; Apparatus for recovering — ^ /««* iMler* 
Ges, f. AbwkiiorkUlrung. Fr. Pat, 364,008» HaiQk Il» 
1906. ' ^ 5^.r. 

I SiK Bug. Pat. 24,080 df 1905 i 290ft, 



m Cl. XIII.-^PIGMBNTS. PAIimj RK8I1IB, VARNISHES; INHJA^RUBBRR, &o. C8«pt. »». i»o«. 


Oils or fats, notaUy those. resemUing hirtl^ butter . Treat- 
ment of — — , to obtain a gummy material. Sw. Hooca, 
Taesy, and de Roux- Fr, Pat. March 12, 190ft. 

Thb oil or fat is left in contact with a strong acid {e g.* 
5 per cent, of sulphuric acid of ft3" B.) for a sufficient time, 
say two days^ at a tcnifierature of about .W 0.. and the 
gummv matter then separated by the addition of, say, 
three £imos the volume of hot water. (Jlaim is also made 
for the special gums thus obtained from karite and shea 
butters, and other analogous fats. They can be purified 
by washing with water and with a solvent for fats, or by 
other suitable ineans. -C. A. M. 


Oils and similar organic substances ; [E/ecJrtcal\ Hydro- 
lysis of — — . E. 'r. B. SuiipNon. Fr. Pat. 3ft4,r)87, 
Mareli 26. 1906. Under Int. Uonv.. dan. 2, 1906. 

Th» oils. &c.. are Hubrnitted to the action of lin eleetnc 
cuiTent whilst being siinultancously acted upon by beat 
(superheated steam) in vacuo or under redumal presHun*. 

It IS stated that the jaiK'esH ih acciderati'd, and that (he 
prodiiclH are purer than those obtained by tlu^ ordinary | 
methods. It is preferred to plunge both electrodes into j 
the oil, and to connect them w'ltii a dynaiuo or with an 1 
electric battery, the temperature not being allowed to 1 
exceed 270“ 0. during the process. V. A. M. j 


Wax substitute to he used iii the prodtirlion of cola ft red 

'papers; Manufaelure of . F. M. Wintci. Fr, 

Kt. 364,069. March 13, 1906. 

NxtTTUAL or slightly alkaline sulpbolcaies or Hulphonated 
fats are melted with oleic acul or fatty acids of Ingli 
melting point, and with hydrocarbons high molecular 
weight. The resulting ^iroduct gives with hot water 
and without sajainification a lasting imuuIhioii which does 
not injure delicate colours. — (\ A. M. 

XIIL--PIGMENTS. PAINTS; RESINS, 
VARNISHES ; INDIA-RUBBER, &c. 


$01,673. were imported in a dry state, and 16,986 lb., 
valued at |880. were ground in oil. 

The imp^s of umber in 1906 aggregated 2,687»284 lb., 
valued at $21,224, of wk^oh. 2,680,607 lb. were rtxiorded 
as “ dry ■'Crude and powdered, washed or pulverised,” 
while fttSS lb. were ground in pil. The relative values 
of the dry umber and umber ground in oil Are not given. 

The imports of sienna m 1906 aggriwated 1,740,996 lb., 
valued at $26,324, of which 1,W,909 lb., valued at 
$26,097. were imported in a dry state, while 2886 lb. 
were ground in oil. ^ 

France is the largest producer of ochre, and its output 
usually ainounlH to more than the combined production 
of the United States and tlreat Britain, which UBiially 
rank second and third in the output of these pigments. 
In 1904, the latest y(‘ar for winch statistics are available, 
France produced 1)8,620 short tons of oc'hre, while the 
output of Great Britain was 17.976 tons. 

Lead paints ami Venetian red. — The pigments which 
have been noted arc true mineral paints, made directly 
from a (*nide mineral. In tlie following table the produc- 
tion of certain other jiamts in 1906 is given : — 


Whiti' lead — 

Quantity. 

lb. 

Value, 

$ 

In oil 

. 125,.')34.00() 

7,677.437 

Drv 

. 147,81 H.OCH) 

8.261,212 

Sublimed Iciui 

13,964.(KK) 

732,586 

Zin<' lead 

J 3.6.68, (K)0 

474,530 

lied lead 

32,766,600 

2.049,888 

liitliarge 

.39,7r)6,(KK) 

2,307,233 

Litharge, orange mineral . . 

. 39,756,000 

2.307.233 

Venetian red 

1,3.758.01K) 

137,541 


The imports of the above-named produc.tN in 1906 
were as follows; — White lead. 6t)7.61() lb., valued at 
.$34,722 : reillcad, 704.402 lb., valued at $26,663 ; litharge, 
177,767 lb., valued at $4139; and orange mineral, 
62H,((03 lb., valued at $31,106. 


Fiiknc’h Patknth. 


{Continued from page 8,')7.) 
(A.) -PIGMENT’S, PAINTS. 


Lake.s ( irom a ro dyeslufis^ , Troress for pi e poring fast — — . 
Act (b's. i. Aniliiifabr. Fr. Pal.. 361,506, May 24, 
1906. 


Paints ; U.S. Production of mineral and lead 

U.S. Geol. Survey Oil, Paint, and Drug Hep., Aug. , 
27, 1906. [T.R.f i 

Tk« materials grouped under the bend of mineral paints 
include such iron ores as are ground and used m the 
manufacture of metallic paints ; ochres and other clays 
rich in iron, which are used for the yellow and brown 
pigments (ochre, umlwu, sidniia), and which are occasion- 
ally roastiMl to give red pigments ; and tiue-grained slates 
and shales of attracdive eolours, which arc ground for use 
a* paints. 

The following table shows the production of the various 
mineral paints in 1906 as compared with 1904 : — 



1904. 

1905. 

1004 

1005 1 

Kind. 

IBhort tons., 

Short tons. 

Value 

Vttlllr ' 

Oohre 

1«.H26 

13.402 

t 

110.602 

* 1 

12H,3,M ; 

Upiber ) 

menus S 

622 

689 

12.960 

17,004 

Metallic paint . . ' 

19,867 

15.489 

! 804,377 

j 176,722 ; 

Mortar colour .. 

7,825 

10.494 

1 84.426 

1 120,4 <0 ; 

JKlue white 

ca.oe.'i ! 

68.60.3 

1 4.808.482 

6,520.240 1 

Slate 

6,370 ; 

6.181 

63.709 

44.108 1 

Otlier plgiucata . . 

2.786 1 

tO,344 

27.360 

! 240,318 1 

Totals 

U5,WC 

126,202 

5,301,916 

6,246,17.1 1 

' 1 


Sbk Kng I’ut. 27,496 of 1904 ; this d., 1906, 1243.--T.F,B. 

Lakes derived from monoato dyestuffs ; Series of , and 

pr(tces.s of making them. Act.-Ges. f, Anilinfabr. Fr. 
Pat 361,532. June 2. 1906. 

Skk Kng. Pat. 27 093 of 1904 ; this J.. 1906, 1180.^T-F.B. 

(’(trbon ; Process and apjmratus for the. manufacture oj 
amorphous — J. Machlolf. Fr. Pat. 364,034, 
March 10, 1906. Under Int. Conv., March 13, 1906. 

'ITie amorphous carbon is obtained by the disscKuation of 
hydrocarbons, previously heated, under suitable prosaure, 
bV means of a spark. Almost any gaseous hydrocarbon 
tnay be used, but the best qualities of carbon are obtained 
from ethylene, or from ethylene mixed with acetylene. 
Just before sparking tlie gas! a little air may be admitted 
to It to increii^je the heating effect. The carbon obtained 
is (‘ollocted by suitable means, and used as pigment, oi 
compressed into pencils for arc-lamw, Ac. The nydiogeti 
liberatt'd is also oollec?ted in a suitaple holder.— A. O. L. 


(B.)— RESINS, VABNIBHES. 

Dammar resins from the federated Unlay States. Bull 
Imp. In#tv, 1906, 4^ 100--102. 


The imports of oohvo in 1906 aggregated 10,632,481 lb., 
ymlned at |99*(t«8, of which 1^, valued a. 


Tbb results of the examination of nine apeoimpne of refim 
1 are ohown in the foUow^g taWt i— , 
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l^buniiiar 

Kttifiua 

Baiamar 

Mata 

Kliehiiig(’i). 

sonvee 

Ralanoeatpm 

IMtutimilsor 

Wravi] 

-Sfheiva 

tpselss 

~ 

Meitink i»6int 

90“ a 

94*0. 

87“ C. 

Ash. ^ cent 

fl*2S 

0-08 

O-OC 

Maponinestlon value 

Acid value 

4flT 

72*0 

.38*5 

4K-a 

72*0 

S8'K 

OomTumrelal desorption.. 

" clean, pale 
yellow ■* 

*' black *’ 

** pale 
drop ’* 

CoiutoeiicUl value, par owt. 

65g.— 0Oi. 

20s. 

70s 

1 


(*) From Port Dicktion 


It will be seen that the specimons exhibit considerable 
difTerebces in cheuucal composition and protierties, b\ii 
they were all partially soluble in alcohol, and completely 
soluble in oil of turpentine, forming fairly light-coloured 
varnishes. — A. tS. 

UmTBD Statjks Patents. 

Turpentine ,* Digeater for extracting apirita of . 

F. D. McMillan, Atlanta, (la. U.S. Pat. 827.^54, 
July 31, 1006. 

1'he digester consists of a vertical cylindrical vessel j>ro- 
vided with inlet and outlet pipes, and a wrforated false 
bottom at its lower end. Inside the vessel is susjKjnded a 
sectional retort constructed of movable plates, and 
open at the ton and bottom. The sixe of the retort may 
be inoreesed by means of adjusting screws and rods 
passing throutrh 8tufling.b«>xeH in the side of the outer 
vessel. The retort is suspejided from turnscrews fixed 
to the top of the vessel. — W. P, S 

Turpentine, roain, <Pc., from wood ; Process of obtaining 
— . W. JK. Hale. Catskill, N.Y.. and 0. W. Kur- 
stoiner, Kngiewood, N..I. U.S. Pat. 828.474, Aug. 14, 
1906. 

The wood is subjected to the action of hot water in a suit- 
able bath or vessel. The initial temiierature of the water 
should lx* about 1.30' F., and it is raised slowly to about 
210“ F. Wat-or itf added to the bath from time to time to 
cause the oils which rise to the surface to float or flow off 
into a still. The contents of the latter are raised to a 
temneratuTc of about 215“ F., and the vobitilc matters 
conaonae<l. Finally, the residue in the still is heated 
to a higher temjx'rature m order to separate the rosin oil 
from the rosin, whilst the water may bo removed from 
the water-bath, and the wood subjected to destruc-tivo 
distillation. — W. P. S. 

French Patent. 

Reainoua oUa ; Proeeaa of making resinous products 

easily soluble in dilute alkalis from . Chem. Fabrik 

Fldrshoim, Dr. H. Noerdlinger. Fr. Pat. 364,398. 
March 19. 1906. Under Int Conv., March 20, 1905. 
See Kng. Pat. 8690a of 1905 ; this J., 1906, 529.--T.F.B 

(U.j-INDIA-KUBBER, &r. 

Enolisr Patents, 

iJ«66cf ; Manufacture of tubes, bars, fdt, coWe coverings, 

or the like from regenerated . B. Roux, Pans. 

Kng. Pat. 16,389, Aug. 11, 1905. 

Claim is made for apparatus in which waste powdered 
rubber is regenerated by moans of heat and pressure. In 
the manufacture of tubing, for instance, the waste rubber 
is placed in a cylinder into which a piston can be driven bv 
hydraulic or other pressure. Near the closed end of llm 
cylinder is the opening of a tulie of the required (liamet<}r, 
(^nd in the centre of this is a metal core. The rubber is 
forced by the pressure into the annular space between this 
core and the tube, the heat required for the regeneration 
being supplied by an apparatus on the outside, whilst lower 
down there is a cooling device to bring the rubber tubing 
to the Weired tempekture before ito removal. Means 
are alao provided for the injeetion of sOme lubricating 
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. fluid, or of chalk, Ac., into the tube. Cables, &;c., are 
I coated with rubber by letting them take the place of 
I the core, and when a solid rubber roll is required, the core 
I is omittcid, and the drawhole made of any shape desired. 
If necesHary. the material may be mixed with a volatile 
or vulcanisabie solvent. For felting the rubber, the 
powder is driven through longitudinal holes in a mandrel, 

1 HO as to form filaments, which then striking on suitable 
I obstacles lM*comc interwoven or felted together. ---C. A. M. 

Rubber ; Method of artd means for purifying crude or 
I reeJaimed — - , applic^Me as well to gutUt-percha and 
stiailar materials. F. C. Hood, Boston, U.B.A. Eng. 
Pst. 3416. Feb. 12. HUm. 

I See U.S. Pat. 821.717 ff 1966 ; Ihis J., 1900, 646.—T.F.B. 

j French Patents. 

I Caoutchouc, gutta-percha, and analogous sub stances ; 

! Process for obtmmng in a pure slate. B. Graetz. 

I Fr. Pat. 363,339. Feb. 16, 1906. Under Int Ckmv., 

! Feb. U 1906 

i Substances containing caout^hmu! are extracted, at a 
temperature below the melting point of caoutchouc, with 
! aniline or an alkybaniline, which dissolves resinous, fatty, 
and waxy matterH. Water, acetone, or an alcohol may be 
I added to the aniline to dopresH its boiling point. In the 
I (iase of substances containing gutta-ijeroha, the latter is 
I dissolved, along with the resins, by the hot aniline, but 
j can be recovered by cooling, or by precipitation with 
I water, .* 10010110 . or an alcohol. — A. S.* 

; Caoutchouc ; Process for the production of pure from 

substances containing it. JlI. Groetz. Fr. Pat. 363,340, 

' Feb. 16, 1906. Under Int. Conv., J'eb. 2, 1906. 

! The caoutchouc and resins are o-ttraoted by a suitable 
I solvent, such as carbon bisulphide, benzene, oil of turpen- 
tine, or ether, and the caouUmouc is precipitated from the 
solution by methyl, ethyl, or amvl alcohol, or acetone. 

: ■ ‘ _A. S. 

1 Rubber : Process for the preparation of for vulcanisa- 

tion. B. (Jraetz. Fr. Pat. 363,341. Feb. 16, 1906. 

I Under Int. Conv., Ff b. 2 and Feb. 6, 1906. 

; The rubber is pnqiared for vulcanisation by treating it 
I with substances which dissolve out the resins, but leave 
j the caoutchouc unaffected. For example, the rubW la 
' heated, under a reflux condenser, with amyl alcohol, to 
i which water has been added for the purpok of loweHng 
I its boiling point —A. S. 

Elastic substance analogms to caoutchouc, and its process 
of manufacture. L. Roland. Fr, Pat. 864.075, March 
13, 1906. 

i A SXJB8TITUTB for caoutchouc is prepared by the aotioii of 
I chromic acid, or a chromate, cm a mixture of gelatin and 
j glycerin in a liquid condition. For example, 8 kUoa. of 
I glue and 6 kilos, of gelatin are soaked in cold water for 
j from 2 to 24 hours, and well mixed with about 15 kilos. 

J of glycerin at 28® B. ; the mixture should weigh from 
30 — 36 kilos. A hot dolution of 660 grtws. of potawitijin 
I bichromate and 140 grma. of sodium bichromate itt I20o 
: grms. of water is then added. Oh cooling, an cWtle 
material is obtained, which is said to be SnOoiollV i^Ddiable 
1 Wf thh nsohiifahittKc <*f tyres — A. fi. 
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X1V.--TANN1N0» liBATHBR* GLUB» SIZE. 

(Continued from page 85S ) 

Tanning materials of the Sudan, Bull. Imp. lust., 1900, ! 

1 96—97. I 

Foub product# iih<h1 as tauntng materials by tlic natives | 
in the Sudan have Vxien examined, viz., the barlts of j 
“ Mudus ” (Parkxa fUicoidea) and of “ Abu Surug ” : 
(Prosopis ohlonga), and the pods and bark of the “ Sant ” ' 
tree (Acacia arabica). The following results were obtained, ] 
the tanning experiments being made on “ limed ” < ulf- | 
skin : — 




{ Abu 




MucIuh 

1 Suni« 

Sant 

1 Sunt 


bark 

j bark. 

bark 

1 |uh1«). 

Moisture, per cent 

12*2 

IM 

11*6 

10-6 

Ash. per oeut 

0-1 

2-7 1 

6*8 1 

3-7 

Total extractive matter, per 





cent, on dry substance 

17-4 

23-8 

13-6 

1 

Tannin per cent, on dry sub- 





stance 

14-fi 

l«-2 

9-0 

.39-4 

Nature of leather produced . . . 

(H 

(•) 

(*) 

1 H) 

Commercial value, per ton .... 

£2 10s. 

£*2 10s 

£2 

1 £0 


(M Harsh dark reddish-browu leather. 

Kirra ruddiftlebrowii leather I 

(•) Harsh dark-brown leather 
(*) Soft light-ooloured leather. 

- A. S. 

Quebracho tannin. II. M. Nierenstein. Collegium, IlKMl, i 
141—142. (See this J., 1906. 907.) i 

Onb grm. of quebracho tannin was dissolved in 500 e.o. ■ 
of water, and the solution, m one case mixed with 100 j 
grins, of Hodiuni acetate (see Perkin and Yoshitake, Cheni. 
Aoo. Trans., 1902, 81, 1104), and in another ease without ' 
such addition (see Ktti, Monats. Chem., 2, 648), was I 
cooled with ice, and a 0*6 per cent, solution of diazobenz,ene | 
chloride added drop by drop until a turbidity was no ! 
longer produced. AfU^r standing for Si hours, the deep ; 
red precipitate was filtered off. and repeatedly boiled with ' 
acetone, the colour changing to light red during this ' 
treatment. The azo compound thus obtained was in- | 
soluble in alcohol and oUier solvents, and did not melt | 
below 1190° C. It contains 62*2 — 69*9 })or cent, of carbon, ' 
2*97 — 4 )ior cent, of hydrogen, and 13*17 — 14*55 ^ror cent. | 
of nitrogen. By extracting the reaction product with ! 
absolute alcohol, and evaporating the solution, a rcil j 
jKiwder was obtained, which had all tlie ]U' 0 ]wrties of a i 
oateebobtannin, but was optically inactive, whereas ) 
quebracho tannin ha«, according to Trimble, a rotatory ' 
power of from -f I P to -f 29°. This indicates that the ! 
optical activity of a tanning substance may be duo to 
the accompanying sugar, rather than to the tannin. — A. S. | 

Chromed akin ; Absorptive properties of — — for tannin, 1 
J. T. Wood and W. E. Holmes. Collegium, 1909, 301 i 
303, I 

Th* authors confirm Ko pocky 's statement (Collegium, 1 
1906, 100) that chromed box-calf shavings, neutralisod, i 
and washed free from soluble matter, when pressed free | 
from excess of water absorb tannin better than specially ' 
prepared dried chromed powder, since the drying seems j 
to make it impossible to completely wet down the skin- i 
fibres. Five grms. of such shavings, containing 78 i 
cent, of water and 7*4 per cent, of ash (5*7 per cent, of 
ohromio oxide), were stirred for an hour with 600 c.c. of ! 
a solution of Hastings’ ^nnin, aud left for 15 hours, i 
After straining off the leather, t^e soluble matter in the 
filtrate was determined. This deducted from the total | 
soluble matter, after allowing for the moisture contained j 
in the added shaving, gives the matter absorbed by the | 
skin. Sinoe ohromio oxide does not absorb tannin, i 
the results were ealoulatod on dry ashfree skin, and i 
dotted on a curve, A, side by side with a second curve, | 
B, representing amount of tannin absorbed per 100 parts | 
of dry thin tul^anoe free from ath, froih von Schroeder | 
and l^aattlor’ s figures for pure skin suhttanee ( v . Sehroeder’s I 


I 


j 


Tannin ' a, 


Qerherei CItemie, ]>. :i9(i ; thu ,1 . 1903. 1 13S). The curves 
show that the abworjiliou by chromed .skm, though 
reaching a lower maximum than that of pun* skin, is much 
more regular. — S. ii. T. 

Leather fnroiation ; 'J'tteori/ of W. Fahrion. 

(k»lb*giuni. 1909, 2H9— 2S7. 

LiTMiKUF. and Seyevvel/. (Hus ,T.. 1909. 704) have observed 
that when phenol is employed as a developer in photo- 
graphy, the presence of air is necessary to render the 
gelatin eonijilotely insoluble. ’I’hey argue that oxygen 
must play a similar part in the ])ro(!ess of tanning. The 
author points out that he lias already (this J., 1903, 
919) advanced this theory. It is not the (aimic acids, 
but then* ]>rimary oxidation products (hat are in the first 
instance concerned in the formal-ion of leather, these being 
of the nature of peroxidtvs, and containing available 
oxygen, which they give up to the skin fibre during the 
tanning. Ibrntiiig or a prolongetl contact with water 
changes these poroxidised compounds into phlobaphenea, 
which contain no available oxygen. Hence, tbe ready 
formed primary oxidation products arc only very incom- 
plotoly used up in many cases, such as liquor tanning 
f Briihengerbimgj.but a new formation of primary oxidation 
products may take place during the drumming and other 
processes In which air is present. In layer tanning, 
whore the access of air is much more completely excluded, 
no oxidation can take place, but in this case the ready 
formed oxidation products are completely used up, since 
the extraction takes place at ordinary temperature 
and in the presence of the skin fibre. 

It is known that there is a close relationship between 
quinones and peroxides, and hence the observation of 
Lunii^re and Seyewetz (this J., 1909, 499), that an aqueous 
solution of quinone has the power of rendering gelatin 
insoluble in the absence of air, may be regarded as a com* 
firmation of the author’s oxidation theory. 

The case of sumae, w'hich shows no tendency to oxida- 
tion, may be tirged against this theory, but the explanation 
is, acoordiug to the author, to be found in the fact that the 
tannin in this case is entirely derived from leaves which 
offer a large surface to the air. The supposition that the 
tannic acid is already oxidised is confirms by the oj^geri 
content of 44 per cent, against 36 in the case or oak 
tannin. In Turkey, sumac is used in the following way; — 
The skins, having been made into water-tight bags with 
the fioah side inwards, are filled with water and a quantity 





<x. xv^nmmm &o, 




of flumac leaves, and hung up, when the tautiing proceeds 
of its oi»p JkMwrd in ^ iiomewhat aMiUogoua to 

that of pit tanning,— S. ft. T. 

Tjeoiftar di^ng } Pntu^dea of . F, fi. Hoenlein. 

Leotur© ^ven before the meeting of the Union of the 
lioather Makers of Saxony hold in Drtseden, Oct. 23, 
1905. Collegium, 1908, 21?. 

J|r means of a sorios of oxperimouts, the author shows 
that a Current of motlerately warm air should be employed 
for drying leather, for if the tofhperature be raised above 
a certain point the quality of the leather is damaged. 
The maximum temperature that can be employed 
without danger depends upon the kind of leather, varying 
from about 20'’ C. to 35” C., although, in certain 
factories, still higher temperatures are successfully used. 

A mistake commonly made in the arrangement of 
temperature and ventilation is that the latter is either 
too great or too small. If the drying process be ba<lly 
managed, the leather will be unequal. Thus, for inslance, 
if too quickly dried, the up)Kw layers often hecome hard, 
whilst the inner ones are still wot, and the leather which is 
apf^rontly dry gradually biuMimos damp when kept, 
owing to the water in the Interior working its way to the 
Murfac.e, 

The water content of non-fatbed tanned leather maybe 
taken at about IS per cent., whilst in fatted leather it I 
is somewhat lower, namely, about 154 per cent. 

The variations which take ]»lace on account of ih<^ 
varying cemdition of the atiuo-sphere are about 2*5 porce.nl. 
in fttt-free, ami 2 per cent, in fatltvl loathors. Fat-freii 
air-dried leather may contHin as miKjh as 2()'.5 per cent, 
of water during exceptionally damp weather, and under 
contrary condilioriN as little as l.‘vr) per <-enl.. 

In orfh'ir to avoid differences hct\V('(*n buyer and seller 
it is advisable not to use n store which is subject to irregidar 
conditions as to teinpiTalure and V('ntilation. 

K.xjxwiments ky \bin Sclirbdcr have shown that the so- 
called horn h'ather <*,an lake up and hold more wattu* than 
ordinary tanned leather, ranging from 111 lo 2S ])cr cent. 

far as is at present known, the power of retaining 
water gradually diniiniHheH with tlie degree of tanning. 

Jiximriments carried out with Valdivia leather {Colle- 
gium, 1902, 5—1)) gave tlu' following results: — 

Pcrceniagc of wnicr. 


(ternmn Icatticr aceordlntr to 
dittercnl syHti'iiib of tniuilng 



IciitlK^r 

! Illif’iniBcli [ 

New 

Nortir 

Maxliuuin 

1 iiln 


iO-H 

18*i: 

Mean 


1H-(I 

17-8 

I4'!'> ! 

ie*8 

Mlulmum 

1 ir.-i 

1 f)-!! 

14*2 

Variation 

1 6-0 1 

1 1 

5-4 

G-a 

4'0 


I he inllucncc of the lann.'igc is much more marked 
with chrome leuther. the water content being in non- 
fatted leatiuT abfnit 5.1 pei cent, higher than in bark- 
tanned leather. The maximum is quite 10 jK-r cent, 
higher and occasionally reaches 29 per cent. The varia- 
tions are also correspondingly greater, being about 9 
as against 5 per cent. -S. K. T. 

Tantiiiig matters ; Qualiiahvc atuilysis of . M. 

N ierenstein. X XIII., page 91 2. 

Tannin analysis ; Use of chromed hide powder in . 

K. Nihoul. XXin., page 912. 


Ekolish Patamts, 

Skim : Procaai for traating for th$ mamfutihu^ of 
fur. A. Granville, London. Eng. Pat. 16,887, Aug. 21, 
1905. * 

Th* skin« as imported are aoakod for about 10 hour* in 
cold water, and then rinsed, and soaked for two or three 
hours in dilute hydrochloric acid (say 6 to 7 per cent.), 
after which they are drained, rinsed in alkolme watery 
drained, scoured cold, tanned, dressed, and dyed. Finally^ 
the iipjier wool or hair is removed by any suitable means, 
leaving intact the short, curly underlayer of wool upon the 
skin, the resulting fur having the appearance of astrachan, 
e.^wcmlly in the ease of lambs' skins and the like. — C. A. M. 

Leather : Process of hardening . D. Bryan, Liver- 

pool. Eng. Pat. 1787, Jan. 24, 1900. 

The leather is steeped in cold water for about 24 hours, 
then slowly dried in the air for about the same time, 
and, after being hammered, left in a dry place to sot hatd. 

— C. S. 

Fkenok I’atrnts. 

Leather ; Process for the manufacture of a product for the 

I imnregnalwn of J. A. Jensen. Fr. Pat. 363,588, 

Fel). 24, 1900. 

For rendering leather iin])ervions to water, it is impreg- 
nated with a composition prepared by adding to dogras 
(4 parts), a mixture of rosin and shellac in scales, for 
example, “linoleum cement” (14 parts), and treating 
the resulting mass with any suitable lac (4 parts), which 
has been previously mixed with a solution of rosin (1 
part), and a small quantity of “ (iarbolinoum.” The 
proriuct is rendered more or less liquid by adding varnish 
or the like (10 parts). — A. S. 

Gelatin ; Process for rendering more resistant to 

the action of moisture and of hextt. E. Ohr and 0. 
Mchlogcl. Ff. Pat. 303,592. Feb. 24, 1906. 

Gelatin arul objects made of the same are rendered more 
resistant to the action of moisture and of heat by coating 
them with a kind of varnish composed entirely or in part 
of other, alcohol, amyl acetate, benzene, camphor, oil 
of turptmtine, and lavender oil, with pyroxylin, shellac, 
sandarac resin, borax, dammar resin, and similar Sub- 
stance.s. — A. S. 

Catgut threads ; Process for sterilising . H. Schmidt. 

Fr. Pat. 304.535, March 24, 1906. 

See Eng. Pat. 7826 of 1900 ; this J., 1906, 770,— -T. F, B. 

Norgine [Animonium langate] ; Process for obtaining 

s(duUe tn a dry and neutral condition. Soc. Fran^. 

I.,tt Norgine. Fr. Pat. 301,498, May 23, 1906. 

Tano a<*id, obtained according to processes previously 
iloKcrilMMi (Fr. Pats. 278,740, 278,785, 278,802, 283, 432, ami 
283.433 of 1898, and 287.964 of 1899 ; see Eng. Pats. 12,275 
and 12,277 of 1898 ; this J., 1898, 704), and dried as far 
as possible by lioating and pressing, is subjected to the 
action of ammonia gas in order ,to produce directly norgipe 
or ammonium tailgate, which is obtained, after drying, 
as a neutral powder, completely soluble in water. (Coip- 
pare Fr. Pat. 358,398 of 1905 ; tlua J., 1906, 233,)— A. 8, 

Celluloid, Aora, <fcc. ,• Decoration of with mei<stUic 

deposits of gold, silver, <t-c. L. Sohwob and G. H. IHlette. 

Fr, Pat. 364,5.59, March 24, 1900. XIX., page 906. 


Leather ; Determination of sulphuric acid in . L. 

Meunier. XXIII., page 912. 

De^atpidO’Casein. Z. H. Skraup and P. Hoornes. XXIV., 
page 913. 

De^jmUo^glulin, Z. H. Skraup. XXIV.; page 913. 

Caseii^ ; Samt pepioms frmn ^ — , Z. 11. Skraup and 
R- Witt. XXIV., paijse 913. 


XV.-MANURSS, ^ 

{CorUinued from jmge 868.) 

Phosphoric acid ; Cause of error in detemhining in 

natural phosphates and basic slags by the “ Citrch 
mechwiioal ” method, E, Guerry and E. Temsaaint, 
XXai.. page 912. 

AlkMi, d/Cu works ; Porty-second^ annual, rt^pori att — — 
bff the Chief Inspector. V»ILi>Iw58L 
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Fuukch Patiskts. I 

Manure ; Mnnufcvciure of a . V. D. 8t«iyn.«rt. Fr. j 

■ Pat. 3ft4,272. March 15. J«00. ' I 

Facial ami matters, together with finelv-|M>wdorc<l ^ 

vegetable matter, are submitted to fermontation, at lirst I 
anaerobic and then at-robio. The mass becomes heated, | 
and in the (course of several months dries up “ progres- 
sively and Hpontaneously.” so as to form a powder. It 
i>» stattid that a portion of the nitrogen present is 
converted into ammonia and nitric nittaigcn, and that the 
gwminative power of the spores present (including 
'* spores dhistilagirn'es ”) is ilestroyed. — K. S. 

Drying-drum \}or munurt'/t]. K. Vial. Fr. Pat. .3d4.2tH. 
March 10, 1900. 

A ttopiKONTAi. metal I’vhnder is supported on roller- 
w'heols, and rotated m a casing. It is provided with ninti- 
holoH on either side for the introduction and removal 
of the maU’rialH treated, winch are dried by a current of 
heated gas entering through an axial opening at one end 
of the eylimlei,aml leaving, along with the vapour given 
otr. by a aiinilar ojiening at the other end. A shaft, driven 
by rneehanism from without, jias.ses axially through the 
eylindor, and is provided with a series of radial arms, 
attached to the shaft, and connected at intervals by rods. 
The arms carry at their extremities, and nearly touching 
the inner surface of the cylinder, a number of ilouhly 
inclined sheet-iron scrapers, each of which extends the 
whole length of the eyhnder. The arms ar<' rotated 
inde^iendontly of the cylinder, and have additional 
Horapers at eaeh end to clean the end ]ila.tes of the cylinder. 
To further asHist in agitating the contents of tiie ilrycr, 

»v number of chains are fast-enefl at one end to the sera}>erN. 
and, after passing round the connecting rod on the next 
arm, arc attached to the third arm at the point where it 
is fixed to the shaft. - W. H. C. 

Fertiiifier and method of mnnufdclurhifj it. W H (Ihisolm. 
Fr. Pat. 3(14,4(19, March 21, 199(5. 

iS*K Eng. Pat, 0421) of 190(5 ; this J., 1909, 047.— T. F. B. j 

German Patent. I 

Potash minerfUs, insoluhfc and soluble with difficulty ; j 

Process for (he utUxsatwn of for fertilising purposes. 

C. Plook and H. Mohnor. Ger. Pat. 1(57,240, March 17, j 
1904. I 

POTARB minerals, insoluble or soluble with difticulty, ! 
especially “ Phonohth ” waste, are utilised m place of j 
sand, as an addition to molten Thomas slag. — A. S. 


XVL— SUGAR, STARCH, GUM, &c. 

{Continued from page 859.) 

Sturck paste. ; Influence of cetiain mtneraf compounds on 
liquefaction of . d. Wollf and A. Fernhaeh. 

Gompt. tend., 1900. 148. 303- 30,5. 

To ascertain the infinence of liases on the viscosity of 
starch ^>aste heat-ed under pressure, the authors have made 
use of starch either thoroughly wiished with distilled 
water, or treated with 0*1 jwr cent, hydrochloric acid 
solution and subsetiiiently washed with distilled water. 
The starch was converted into a paste, treated with the 
Imsic substance, and then heated under pres, sure. Aluniiiia 
is found to have no intluenee on thq viseosity of the starch 
paste, which, however, is increased to about the same 
extent by magnesia, lime, ammonia, or nodiurn carbonate. 
Tf the pa.8te prepared from an impure starch cont.amirig 
bskses be made approximately neutral to methyl orange 
by the addition of a strong acid, such as sulphuric or 
phoophono acid, it readily loses its viscosity when heated 
under pressure, the prwenoe of the salts formed "with 
iha acid being without influence. With starch free from 
lime» the vbcoeity of the paste is considerably changed 
hy^a very slight modiftoation of the reaction cm either side 


of neutrality towards methyl (Mrange ; for instance, the 
viscosity ol a 6 ner oent staieh paste is observed to 
increase or diminisn if sodium carbonate or sulphuric acid 
be added in the proportion of 0*16 part per 100 parte of 
starch. — T. H. P. 

Starch paste : Influence of acids, bases, and saUs on the 

li{fueja4;tion of , A. Fernbach and J. Wolff. 

Compt. rend., 1006, 148 , 380-383. 

Salt.s which are neutral td methyl orange exert no influ- 
ence on the loss of viscosity suffered by starch paste 
heated under pressure (calcium sulphate, magnesium sul- 
phate, sodium dihydrogon phospliatc) ; salts alkaline to 
mi'thyl orange (disodium hydrogen phosphate) retard it 
considerably, and more traces of alkalis prevent it alto- 
gether. No doubt the liquefaction of starc-h paste by 
diaHtasc is subject to similar influences. — J. T. D. 

Manganese ; Delcrminalion of small quantities of-^ , 

and a new method of formation of glycerosc. N. Tarugi. 
XXIII. , pHge 911. 

Enolihu Patent. 

Sugar solutions obtained from wood that coniains tannin ; 

Process for facilitating the fermentation of . 

A. ('hisHcn, Aix-)a‘C-ha|)elle, Germany. Eng, Pat. 
22,709. Nov. 0 190,5. Under Int. C’lonv., Nov. 21, 1904. 

See Ger. Pat. 101,044 of 1904 ; this J., 1905, 1078.~-T.F. B. 


United States Patents, 

Sugar from bagasse ; Method of recovering . 0. C. 

Oomwcll, New Orleans, and F. T. Maxwell, Baton 
Rouge, La. U.S Pat 828,198, Aug. 7, 1900. 

'PiiE .scums from the settling tanks are diluted with water, 
calcium hydroxide is added, and the mixture steamed, 
and alloweil to settle ; tlu' unsettled juice is also diluted, 
treated with calcium hydroxide, steamed, the products 
mixed, andfilter-iiressed. The filter-press cake is washed, 
and the crushed cane or bagasse saturated with the wash- 
water; the juice is then expressed from the bagasse, and 
evaporated, — W. P. S, 

Caramel , ProdueJion of . 3' f). Lichtenstein, 

Silvertuwn. U.S. Pat, 829,478. Aug. 28, 1900. 

See Eng. Pat. 28,547 of 1904 ; this J.. I90tk 130.-~T.F.B. 
French Patents. 

iHfJuscr [Sugar manufacture]. F. Gloss. Fr. Pat. 
304,223, March 13, HMIO. 

The apparatus consists of a vertical cylinder in which 
is suspended at about half its height a iwrforated plate. 
3'hi.M plate is placed horlKoritallv, and concentrically te the 
Hides of the cylinder, and its ohjee-t is to prevent the 
aecumulation or heaping of the beetroot chi^w. When the 
ilitTuser is emptied, the plate is tilted by means of a ehatn 
I so that the chips above tW plate fall towards the man-hole 
lit the bottom of the cylinder. One or more of these plates 
j may be proviiled in each diffuser, or annular rings may be 
I used in their place. — W. P. S. 

; Beet chips and other moist substances : Mechanical drying 

I of . J. C. F. Lafeuille. Second Addition, dated 

I March 14. 1906, to Fr. Pat. 334,411, Aug. 4, 1903. 

I The drying apparatus oonsiste of a cylindrical vesiiel. 

I inside which is a rotary strainer. A current of hot air is 
I possod into the end of the two oylindors, the current being 
j divided into two portions by means of a diaplmagm pro- 
I vided with upeningB flttod with regulators. Cme current 
( is directed into the rotary strainer, and the other paamsa^ 
I between the latter and the outer oaaing. The rate of 
drying is thus increased, and the chips do not adhere to 
I the seiner. — W. P. S. 
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Sugar ; Plant for the ety^iMiaaiion of - — V. Olovin- 
koT«W. Fr. Pat. 864,422, March 20, 1906. 

Thib iUBtaUation o<^iiw»t« of three cylindrical veasols each 
of which i» divided into horiKontal t)om[)ftrtmcnta by a 
number of plates. The plates are pierced by pipes which 
are bent in opposite directions below the plates, thus 
causing the liquid to be mixed as it hows from one com- 
partment to another. An internal pqie rises from near 
the bottom of the first cylinder, and enters the top of the 
second, which in turn is in cc#ino(!tion with the thin! 
('.ylinder by means of a pi^>o entering the sides of the two ; 
oyiindew at about half their height, the ends of the j 
pipe reaching to the bottoms of the oyliiulors. Means are | 
provided for cutting off the connection between the lirst j 
and second cylinders. Inside the third cylinder is a hall- 
float, which actuates the valves on pipes eontuwtuig j 
the cylinders with vacuum and force pumps rosfas'tively. j 
When the third cylinder is full of lu|uid. air under pre.‘nsure | 
is admitted, and at the same time the lirst and seiumd 
cylinders ani automatically olaced in connection with 
the air-pump. The ball-float tails when the third cylinder 
is emptied, and the process, and current of the liquid, 
are changed to the op^iositc direction. - W. P. S. 

Sugar [/or brewing] ; for dvwUuring . 

P. I,andou7.v. Fr. Pat. 864.072. March 18, 1006. 
XVII., page 901. 

OHh or fats, notably those rrsnahhng kariti’ batter : Treats 
ment of - " , to obtain a (jinnrny matter. Soc. Rm^oa, I 
I’assy, and de Rou.k, Fr. Pat. 864,868, March 12, 1906. | 
XII., page 894 I 


XVII.— BREWING, WINES, SPIRITS, &0. 

{(^ontinucJ from fsige 862.) 

Yeusf : Division of the ceil-niicieus of piessed . W, 

Sweilengrehel. Ann. de ITnst. Pasteur, 19, 508; 

Z. Hpiritusind, 1906. 29, 281. 

In order to observe tlic process of division of the cell- I 
nucleus, the iiressed yeast is grown on inust-gelatin for j 
24 hours ; a few cells arc then ])laced on a drop of gelatin j 
solution which is semi-fluid at the tcm])erature of the 1 
room, and the mixture is spread on a cover-glass. This j 
glass is then placed, without drying, into a fixing solution, i 
the most suitable mi.xture being composed of water, I 
20 parts ; alcohol, 8 : formaline. ,8 ; and glacial acetic | 
acid, 0-5 part. For staining the nucleus the fixed | 
preparation is stee]>ed for three hours in a 19*1 iioi cent. i 
solution of ai^etic acid, and is then placed in a solution i 
of the dyestuff, 8 jiarts in 200 of water, where it is allowed 
to remain for 12--18 hours, finally being moiintiMl in j 
xylol-halsatn. 4'he author gives the following description i 
of the process of divi.‘<ion in this variety of yeast ; The 
nucleus, in the quiesfient state, is rouiiii or slightly tlat- 
tened, and generally hes close to the vacuole ; a inicleoliis 
is also tibscrvahle. In the pro-pha^a* " of nuclear 
division th<“ contour of the nucleus becomes less dislinct, j 
and the ehroniutic siilistance splits up into four parts ■ 
— the chromosomes. The latter are situaUvJ in the I 
equator of the nucleus in the form of u ring (the mono- , 
branched phase) ; this is especially apparent in the ; 
vigorous budding cells of young (mltures. The. nng has i 
not a homogeneous structure, but appears to lie made up 
of innumerable and varied <*lcments. Th(‘ development 
of the spindle-shaped figure, though only rarely, can lie 
made apparent by staining. The “ meta-nhaso liegins 
with the division of the chromosomos ana the grouping 
of these into small branches, which are dirwited on 
both aides of the ring towards tho poles. Finally the 
chromoHomes ooWmt at the two poles (the di- branched ] 
phase), but the two polar nuclei are not equal. In the j 
“ an4-nha«l the miction of one-half of the mudeus 
info dlMighter-oell is observed, but a connecting | 
thread ean stilfibe iliseorned. The eompletlott of the division 
of th't tittolbUR is not oolnoident wit^ that of the cell : it 
may prooeod as far as the meta-phase before any signs 


of budding are apparent. The nuclear division of presaed 
yeast shows many points of resemblanoe to the division 
of the micro-nucleoiua of Pararntreia, in which als>» the 
daughter nuolei remain united by a connecting thread 
for a long time after the division.— J, F. B. 

Yeast ; Inff iience of myc.odcrtm on the reproduction and 

fermentation of . A. Kossowicz. Z. lanaw* 

Vor.suohsw. Ocstorr., 1906. Z. gcs. Brau., 1906, 89, 466. 

PBNirii.LTUM greatly Hssi.«itH the fermentative action M 
Bmall quail titie.s of yeast m mineral nutrient solutionB 
otluu’wise left unacted upon, but the presence of oVer a 
million yeast colls is apparently an essential condition. 
The addition of a few mycoderma cells sets up rapid 
reproduction and fermentation on the part of a few yeast 
cells that otherwise rmnam apparently stagnant. »Suoh 
contamination by trai'es of mycoderma or budding fungi 
I.S hebl to ai'oount for the difference bt'tween the result* of 
Pasteur and Liebig, on which Wildiers seeks to rely, in 
support of his “ Rios ” theory, these oxt-raneous organisms 
being capalde of directlyN'issimilnting arnmoniacal hitrogcil 
without assistance from other substances. (See this J., 
1966, S28.)- V. S. 

Yvnst ; Use of “ stone square *’ in the drojrping 

system of jermciUntion. F. Rogerson. J. Inst, Browing, 
1906, 12. .518— r)27. 

'Phe author gives an account of his experiences in the 
application of “ stone siiuare " yeasts t^i fermentations 
carried out on the dn>})ping and ifleansing system, instead 
of the ordinary London tyiHi of yeast. At first he found 
considerable difficulty in keeping the yeast in a healthy 
and normal condition for any length of time. Tws wa* 
found to lie due to tin* fael^ that the o|hiii wooden formen- 
tatiofi vessels of 150 barrels eapaidty were too large to be 
< (mveniently pumped and roused in such a manner that 
sufficient wort I'ould be continually brought m contact 
with the yeast, and tlie colls were starved. When smaller 
tuns of 40 barrels were used, the wort could bo ©anily 
manijmlatcMl. In working *' stone square yeast on the 
drojiping system, it is desirable to have a cei^m numbesr 
of stone sipiares, and to pass the jiitehing yoast througll 
these, on the usual stone square systmn, from time to 
time. The Iwers prepared by “ stone sipiare ” yeasts are 
roraarkablo for their freedom from “ frets,” and thair 
]ieifect condition, and it is staled that these beers ” taste 
I lb. heavier than any other.” owuig probably to thoir 
being saturated with gas. — .1. F. B, 

Diastases ; A propertif of — . J. Duolaux. Compt. 
rend., liMXi, 189. 844—340. 

(/ATAi.YTic actions of weak acids, say of acetic acid, are 
due not to the whole of the acid present but to the portion 
eloi-trolytically dissixMated, Die amount of which depcinds 
upon other factors, besides that of the dilution. Similarly, 
colloids (to whii li class disastases apfa^ar to belong) react m 
virtue of the variabh* active part — colloidal ferric 
hydroxide, for example, Fe 2 (^^B)fl,»/?Fe(.'lj|. in virtue of the 
ferric chloride present- and tliis rndive part depends oh 
many circumstances heHides the concentration of the whole. 
It i.s very ]>rol>ahle, then, that disastaaes react under 
similar conditions, and it can only lead t<i error to autume 
that doubling the amount of a diastase present in a reaction 
should necessarily double the effective working concentra- 
tion, — ,J. T. 1). ' 

Starch mste ; Influence of acids, bases and saiis on ihs 
liquefaction of — A. Fenibacli and J. JVolff. 
A VI., page 898, 

Extracts \Drewcry] ; A study on — II. W. 8. Smitb- 
J- Inst Brewing. 1906, 12 , 572—568. (Boe also this J., 
1966, 438.) 

One of the most important developments in brewery proo- 
tioe in the near future will bc^ the general adoption of grkts 
ground to a state of fine ni«>aL The use of this fine grinit 
neoeoiiitatOe, first, the most careful mashing, and. secondly, 
scioatilic and syetomatio sparging. As h&gawik meshlhg, 
attention must be devoted to tH© manipulation of thh 
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majthing maohino and mash-tun rakes, and to the area of 
the mash- tun, As regards si>ar^ing. the principle to be 
aimed at is a fairly constant ratio of liquor to malt resi- 
dues. Prom the first moment of setting the taps, a 
gradual decrease in the volume of the malt contents begins, 
and the lowering of the level does not necesssrily moan a 
lower proportion of liquid ; a definite and regular rate in 
the fall of the level should lie aimed at. The difficulties 
of drainages which have always been aHMo<'iated with fine 
mashes, can be overcome by good sparging. In the first 
place, the rate of discharge of water through the sprinkler 
must be carefully gauged. The mam object is to get the 
water into the finest possible state of sub-division, in order 
to avoid any definite streams of liquid. For this object 
the holes should be only 0-032 inch in diameter. 'I’he 
number of lioles should increase towards the further tuid 
of the Bpargc-arin, corresponding to the gicatcr path of 
travel. The exaid- ratio of sjiarge-HniiK to mash-tun area 
must be deter mim^ by experiment in each case The 
author gives a table showing the (juantity of water d«‘- 
livered per hour by sparge-arms of different lengths uikI 
different numbers of holes under different pressures. In 
a^itual practice the author finds it- an advantage to provide 
two sots of spurge-arms, one delivering twice as much 
water as the other in a given time. In this brewery it is 
the custom to draw off the worts into two or three eoiqairs. 
The first cop^K^r is made up very slowly, using the sjiarge- 
arms which deliver only half a barrel of water per hiinute. 
After gentle raking and 30 miiiutcH’ stand, the seeomi 
copper is made up twice as rajiidly as the first, u.siiig 
^argo-arms discharging one barnd of water ])cr minute. 
The goods, not being (tailed upon to hear any a]ipre(‘ial)lc 
weight of liquor at any time, remain buoyant. The gain 
of extract obtained by fine grinding is about 3 ]>cr cent , 
and most of this increase is in the form of extrai't which 
is not easily fermented. -J. F. B. 

Wort infection on the c^tolcr and refrigerator A Chap- 
man. J, Inst. Brewing, 1000, 12, 540- -500. 

Tmc author strongly rccoiniuciids that the cooler and 
refrigerator rooms should he situated at the highest ])ouit 
of the building, since his cx])eriments prove that at an 
altitude of 45 — 00 feet, tlie air is very much freer from 
germs than near the ground level. 'Ihe ex}>oHe(l area of 
the cooler should also be reduced considerably, and the 
depth increased to a corresponding extent. The work of 
cooling the wort should be thrown more on therefrigcrator- 
systein than on the cooler, the latter serving chiefly for the 
aeration of the hot wort. The, aeration in the dccjwr 
form of cooler recommended should be effected by inject- 
ing filtered air through the hot wort, or else by delivering 
the wort in the form of a spray. 'The windows of the 
cooler-room should l>e fitted with frames, over which linen 
sheets can lie hung on the side from winch the wind is 
blowing, and the linen should be moisUmed with an anti- 
septic solution. With onimary precautions, wort leaving 
the cooler at temyHn'atures above I40‘' F. is very nearly 
sterile, and by far the most numerous cases of mfcelion 
are to be traced to the refrigerators. Those forms of 
refrigerator which consist of pipes packed very i-lose 
together are condemned. (Growths of infecting organisms 
lodge between the pijxw, in places whore they cannot be 
touched by a brush. Chemical disinfectants only 
sterilise the outer layers of these growths, and do not 
]|>enetrate to the interior. Such growths, lieing 
aeolimatised to lieer wort, are fai more virulent than 
most of the air-borne germs. The cooling surfaces of the 
refrigerators should be |ierfectly continuous, ami aeeessiblc 
to brushes at every point. The refrigerator rooms should 
bo closely boxed in, and protected from the entry of all 
but filtered air. — J. F. B. 

Vinegar bajUeria ; StuHice on the “ quick ” idnegar and 

wine . W. Henneborg. Woch. f, Brau., 1900, 

28 , 267— 272, 277-280, 289—291, 305-307, 321— 
323. 337—339, and 353—360, 

Thb author has made an exhaustive study of the various 
Hpooies of vinegar bacteria found in tlie acetifiers of the 
“ quick ” procoes. and describes three new s)jeoieH 

of these baoteria and two new species of wine -vinegar 


bacteria. The species isolaUjd from the “ quick ” vinegar 
process were: if. Schiizenhaehi, B. orleanensCt and /?. 
cunmm. 

B, Seh&zenhachi exists as longish oval cells, sometimes 
slightly curved ; the optimum temyieratures for its 
development are 28® — 30^ C. on wort-agar, and 25’ — 
27*5® C. in vinegar wort. The films formed on liquids are 
non-ooherent. 

B. cvrvum iM'curs as oval or elongated cells, with pro- 
j nonneed curvature ; the films are non-coherent ; the 
j optimum temperature for growth is 30® C. 

[ B. orleanenj^e occurs as spherical colls or elongated 

rodlets ; the films on liquids are nearly always coherent; 

1 the optimum temjieratiirc for growth is about 30® 0. 

I The new sjiecies of wine- vinegar bacteria wore B. 

I xylindidett, which closely rcsmuhlcs li. xylinum, and B. vini 
ncciaii. B. xylimiides occurs as roundish cells or short 
1 or long rodlets ; the films arc tough, but are distinguishod 
I from those of B. xgliirum by the fact that when grown on 
i wort-agar they arc slimy, with specks of yellow, whereas 
I those of B. xyiinnm are hard and yellowish-hrown. The 
I optimum temperature for growth is 2H' — 30' C. The cells 
1 of B. xylinntn arc generally elongated and sometimes 
I asHurnc characteristic spiral forms. B. rim ncvtMi occurs 
I as round or oval I'ells, si'ldom elongated; the films on 
J liquids arc non-coliererit ; the optimum lemyieraturt* for 
I growth IS 28’— 33® C. 

The various sjx'cics show dilTercnt reijuircmcnts as 
regards nutrition. The bacteria grow l)c.st with a supfily 
of organic nitrogen, and plentiful carhohydrati' nutrients ; 
j a little alcohol is favourable ; hecr-wort, hei'r, and grain- 
! rnash arc good media. All I hose s]>ccies ari' capa ble of 
1 producing acid from aralimoHo. dc.\tn>sc, erythrifol, 
glycerol, ami propyl alcohol. All, cxci'pt B. rvrvnvi, 

I jirodticc acid from gnhiclosc ; all, cxci'pt B. rurnum 
I and B. xytirnm, acidify maltose , all, e.Miept B, xylino'idre, 
j produce acid from dextrin. Ji.evnlose is acidified only )>y 
I B Brhuzcnbachi and B. vini arrtalt ; cair' sugar only by 
1 B. xyh noide.'i. B. xyfinvm, and B. vini areUiii, In certain 
easi's a growth of hacItTia takes ]>la(!c without tlie ])roduc- 
i turn of acid ; in other cases thi' acid which is produced is 
consumed. 'Plu' hai tena arc Komewhat siuisitive to free 
acetic aci<l when it is present in the culture medium from 
the Iwginniug; the jircsence of 1’5 [K’r cent., however. 

I does not retanl growth. The bacteria ajipear to he able 
I to develop in the jiniscnce of alcohol up to a conciontratinn 
j of 10 per cent. Tin? maximum proportions of acetic 
j acul produced in w'ine- vinegar worts by the various 
1 H|Hicies were : B Bchuzenbachi, 10'9 [ler emit. ; B. xyUn- 
! oidcft, 9'3 per (lent. ; B. orlcanenee, 9 per cent. ; and 
[ B. vtni acftati, 8 jmr cent. Cultures should he started 
j in diluted wine-vinegar worts, nntl the films should then 
I he transferred to the undiluted wort. 3'he author gives 
1 results of experiments on the small and large scale obtained 
' by the use of pure cultures of B. Schiizenhaehi in “ quick ” 
j vinegar acetifiers, sliowmg the gradual increase of acid 
1 strength uji to 11 *49 yier cent, of acetic acid after 85 
J days’ working. — J. F. B. 

1 Whiffky : The diAtillntion of - 1‘. Schidrowitz and 
I F. Kaye. J. Inst. Brewing, 1905, 12, 480 ~ 511. 

j The authors describe the aqiparatus and methods emjiloyed 
in the distillation of whisky according to the “ pot still ” 

I and “ patent still ” processes. In Hcotland, the method 
j generally followetl in carrying out distillation in pot 
i stills is t<» Hulimit the wash to a yirelimiiiary distillation, 

I in whioh it is separated into au alcohol -free residue, 

{ “ pot ale,” and n distillate contaiuing the whole of the 
: aleohol, called the “low nines.” The “low wines” 

I are then re-distilled. and the distillate is collected in three 
j fractions, leaving a non-alcoholic residue called “ sjxmt 
! leos.” 3’he relative qiiantltiiw arifl the alcoholic strengths 
j of the fractions vary according to the character of the 
I “ low wines,” the judgment of the distiller, and the district. 
In a typical case (Scotch, all molt) cited by the authors, 
3868 (Hills, of wash yielded 1403 gallfl. of ” low wines ” 
at 66^ n.P. !n the second distillation, 1323 galls, of 
” low wines ” yielded 1 JO galls, of ” foreshots ” at 2l G.P.. 
172 galls, of whisky” at 19*4 O.P., and 340 galls, of 

feints ” at 41*6 II. P. The residues firom the two distil* 
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lationH consisted of 2646 galls, of “ pot ale ” and 661 
galls, of “ spent loos The foreshots and feints are mixed 
with the “ low wines ” of a stibsequent distillation. The 
authors have made analyses of each of these products on 
similar line.s to whisky analyses, and have thereby traced 
the distribution of the “ impurities.” 1'ho rcsuHs show 
that a considerable proj)ortion of these ” volatile impuri- 
ties ” is oli ruinated not only in the ” spent lees ” of the 
ueoond distillation, but even in the ” pot "Ale ” from the 
wash <iistil)atiori. Thiiy are hiffhly concentrated in the 
“ foreshots,” and occur to souu' e.vteiit in the ” feints,” 
and are returned with these fraotions to the ” low wines ” 
still. In the ease referred to, it is shown tliat of the 
total ” volatile ini|>urities ” of the wash, till jsir cent, were 
eliminated in the ” pot ale.” |>cr cent, passed into 
the ” low wines.” and only 10 jier cent, appeared in the 
whisky. Thus, the autliors prove that, a very eonsideralile 
degree of rectification of the spirit is efteeted hy the 
ordinary ” yiot still ” process, 'the ” patent still ” is 
sim]>!y an economical means of elTectmg continuously 
in one operation chemical separations of a similar nature to 
those produced iu the ” ])Ot still ” by two or more oriera- 
tions ; the methods are fumlamentally identical. Incident- 
ally, it is shown that a partial hydrolysis of tJie compound 
ethers, particularly of the heavy oily ethers, takes place 
whenever a spirit is distilled. — J, F. li. 

Alrohd in indvniry. Fng. and Min. J., Aug. 4, lb06. [T.R,] 

As a result of the passage of the Bill allowing the sale of 
alcohol without (he Internal revenue tax in the United 
8tatc.s, the Dejiartment of Agricuitmxi has decided to 
publish a bulletin on January 1. 1607, when the law comes 
into effect, giving a collation of the best obtainable data on 
the use of alcohol in small engines. For this purpose 
Charles E. Lucke has been retained by the Department as 
expert to conduc^ these investigations in the laboratories of 
Columbia Ihiiversity. The scope of the work being 
extensive, it is desired to secure the co-operation of every- 
body interested, by first giving the fullest juiblicity to tho 
iuvestigalionH. Inventors having patents on the subject, 
or having vaiiorisers, raiburetters or complete engines, 
are invited to submit the data, or pie(^oH of apparatus to 
test. These tests will l»e conducted without any ex ixmse, 
except the transportation of the apparatus. Any data 
or slnpruents should be addressed to Prof. Clias. E. Lucke, 
at OolurnUa University, New York. 

United States Patents, 

DiaMatic substance and method oj making th same . J. 

Takarnine, New' Y’ork. U.»S. I’at. 826, 666, July 24, 

1966. 

A sAooHATUFyiNo sulwtanfA having practically no lique- 
fying action on starcli, but a marked saccharifying action 
on liquefied or gelatiniseil starch, may be prepared by 
making an aqueous extraiJ. of grains or roots after the whole 
or part of their starchy constituents has been removed. 
The extract is subjeepKl to acid fermenta^ou, the precipi- 
tate formed is removed, the liquid portion is treated with 
alcohol, and the preci|Kitate thus obtaiiieii collected and 
dried.— W. R «. 

Strainerdnh Jar brewers. J. Sehneible, Weehawken, 
N.J. U.S. Pat. 826,861, July 24, 1906 
The apparatus comprises a rectangular tub having a 
atrainer bottom, ami a gate or door across one eml for the 
discharge of grains from the strainer. An endless chain 
conveyor, mounted on w'heels in the tub, carriofcthe grains 
towarcls the door which is ojwned automatically by tho 
movements of the conveyor. — W. P. S. 

DistUUUwn {Whisky, cfer.J ; Apparatus for . J. J. 

Brennan, Assignor to T. J. Hines, Louisville, Ky. U.B. 
Pat. 822|674, June 6, 190(1 
The liquid to be distilled eaters through the pipe. A, and 
passes upwards through the tubes, C, of the heater, B. 
The warmed liquid leaves, B, by tiio pipe. D. and enters 
the compartment, 4, of the still, 8. The construction of 
the still, S, is not claimed, and is described in U.S. Pat. 


822,673 of 1906 (this J., 1906, 660), but the olaima extend to 
all else. The liquid flows down the still, and is vaporised 
by steam, which is passed into the boiler at the bottom 
of tho oolunin, and by the ascending vapours from 
tho liquid treated. The mixed vapours leave th© 
compartment. 3, by the pipe, I, and enter the top of tho 
heater, B. They circulate round the pii>e«, C, warm 
the ineoming liquid, and are partially condensed. 
Tho weak condensate returns by the pipe, 9, into 
the oompartmont, 3, of the still, and the uncondensed 



vapours pass through the pipe, K, into the “ doubler,” M, 
This is a separate chamber at the top of the column, S, 
from which it is completely isolated by the partition, m. 
In the “ doubler,” M, the vapours are rectified by the heat 
from the pipe, I, assisted, if uecessAry, by tho steam coil, 
N. The vapour escapes by the pipe, 0, to the coudonser, 
where high-strength spirit is obtained, and any low- 
strength I'ondcnsod liquid is returned to the compartment, 
3, of tlic still, S, by the pipe, 19. It is stated that the use 
of the ” doubler,” M., enables a distillate of high strength 
and purity to be oasilv obtained. — W. H. C. 

Brewers' and dislUUrs' slap; Treating . [Hecovery of 

glycerol, dextrin, lactic (xetd, dec.\. C J. Roehr, Phila- 
delphia, Pa, U..S. Pat. 823,366, June 12, 1906. 

The slop IS heated to a temperature of about 200''’ F., and 
trejited with a solution of sodium silicate, or alkaline 
solutions of aluminium^ Jtinc, copjior, nickel, cobalt, or 
silver hydroxides. The jirocipilale formed is separated 
by moans of a filter- press, and the filtrate evaporated to 
a syrup, which may be added to suing compounds for 
textile purpo8e.s, dye solutions, pastes, soaps, Ac., or if 
desired, tho component parts of the liquid, namely, 
glycerol, dextrin, and lactic acid, may be separated. Par- 
tial neutralisation of the slop, before precipitation, may bo 
otfoefced by passing tho liquid over jsme scraps. — VV. P. S. 

Faench Patents. 

Sugar [for brewing ] ; Process for denaturing . P. 

Londouzy. Fr. Pat. 364,072, March 13, 1906. 
Fboic 2 to 10 grms. of taumn, preferably derived from 
oak-bark, are added to each kilo, of tho* inverted sugar 
used for brewing purposes. — W, P- 8. _j 
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Dietilling apparatus. M. Artaud. Fr. Pat. proaaure mdicatorn, p, 10, aad U, which serve to indicate 
304,130, March 1, 1906. how the proce8.s i8 going on in different parts of the appar- 

Thh ajiparatuH consists of a boiler, A, with a very large atua. The liquid from the reservoir, E, flows through the 

heating aurface, b, and surrounded by a flue, « ; a distilling valve, 4, and the pipe, 8, into the condenser shell, F, 

column, B ; a rectifying column, (' ; a rectifying con- where it serves to cool and condense the distillate, and 

denser,!); a condenser, F ; and a reservoir for the liquid becomes heated. It passes on by the pipe, 9, to the 

to be distilled, E. It has also two float-valves, 4, and d, condenser-rectifier. J), whore it is further heated, and then 

controlling respectively the feed and the withdrawal of overflows by the pi |je. ^ into the centre overflow cups, 10, 

thejexhausted liquid ; a vapour cliamber, J ; and three of the column, C. It continues to flow downwards by the 
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overflow pipes shown, and meets the ascending vapours, 
and becomes gradnally exhausted, so that little else than 
waste liquor reaches the boiler, A. The ascending vapours 
bubble up through the bonnets of the columns, B, and C, 
and finally reach the coil. «, m the vessel, D. The lower 
parts of the turns of this coil are connected, as shown at x, 
to a pipe provided with several taps, 1, 2, H, so that any 
desired proportion of the liquid condensing here can bo 
run either to the coil, ?/, in condenser, F, together with tlie 
imcomlensod vapoiirs, or back ^o the column, C, by the 
pipe, 3. The condenser, F, has two coils, one, w, for the 
distillate* jiroper and another, v eonnei ted Viy the jape, 
v', to the coil, v", m D. which is in tlirt*ct. communicHtion 
by tin* }>ipcs, 15, J. w. with the boiler, A. When it is 
desired to test the exhaustion of the liquid in the hoiler, 
A. a portion of the vapour is allowed to ])aBH to the cod, 
V, from the end of whicli it is collected and tested The 
feed of liquid is controlled hy the float, 4, in the following 
manner : the vessel. 5, contains a liquid, and is in cojn- 
raimication with 4 hy the pipe, 6. and with tlie boiler. A, 
by the pipes, 7, 15, J, v VVhen the pressure in the boiler 
increases, owing to a greater evolution of vapour the 
liquul m 5 is foreed into 4, and the tloat rises and opens 
the valve. 4a, allowing liquid to enter the still ; if the 
pressure in A falls, the float sinks, uirid closes the valve. 
The float, c, in the vessel, I, connected by I, wi, .1, n with 
the boiler. A, is under the same pressure A, and when 
the level of the liquid m A rises, the float, c, also rises 
and o]>enK the valve, A, and allows the liquid to eseaj»e 
from A by the pipes, /. y. When the level of the liquid 
111 A falls, the float, c. sinks, and closes the outlet valve. 

— W. H. C. 

XVm.— FOODS; SANITATION; WATER 
PURIFIfATION, & DISINFECTANTS. 

{Continued from page 853.) 

(A.)- FOODS. 

Cyanogcncftis »?? plant (i. J. W. lyentlier. Agric J. of 
India, 11)00, 1, 220—223. 

A .SAMPLE of iTimiature sorghum fodder that had proved 
poisonous when fed to bulloiiks, was found to yield 1*28 
grain of hydroeyaiiu' aeid per lb of the green fodder, 
and anothiT variety, grown in the same distrud, furnished 
2*5 grains from the leaves, 1*1 grain from the stalks, and 
0*25 gram jut lb. from the flowers. On the other hand, 
sain])leH of the first-named variety, left to mature, were 
harmless, the glueoside {dhurrin) present decreasing as 
maturity advanced. Sun-drying the fodder does not 
decrease the amount of the glueoside. 

All the varieties of the tapioca plant contain a cyano- 
genetic glueoside, associated with an en/.yjiio which do- 
corapoHCH it with formation of hydrocyanic acid, when 
steetied in water, though the free acid cannot Iw^ detected 
in the plant. The amount of ecid formed ranges from 
0*15 to 1*5 grain fier lb. of root. The enryme is destroyed 
by boiling the root in w'ater, and probably also by frying 
it in butter (ghee), as is practised in Indian native cookery. 
When the acid is once formed, it is not dissipated by 
exposing the sliced root to the air ; but, since the acid is 
soluble in water, there is considered to be no risk of it 
being left in the tapioca starch. 

Hydrocyanic acid has also been obtained by steeping 
the seeds of Rangoon l>eans {Phaseolns lunatua) and Val 
{Dolichua lahlab), as well as from a sample of immature 
linseed that hod poisoned cattle in the Banda district, the 
amount of acid furnished in this latter case being 1*4 
grain j[H^r Ib. — C. S. 

Otoala oil. K. Wedemeyer. XII., page 893. 

Volatile fatty acids ; DeUrmination of soluble and insoluble 

[m outUrj. J. Delaite and J. Legrand. XXill., 

page 913. 

JJcaamidO’Casein. Z. H. Skraup and P. Hoornes, XXlV^, 
page 913. 


Deaamido-glutin. Z. H. Skraup. XXIV., page 913. 

Casein ; Some peptones from. . Z. H. Skraup and 

R. Witt. XXIV., page 913. 

English Patents. 

MUk ; Process of treating milk to produce artificial 

human . L. O Holgate, Leeds, and J. A. Jessop, 

Shipley. Eng. Put. 19,521, Sept. 27, 1905. 

Two equal quantities of new full milk are taken ; one 
(|unntity is set aside, wdiilst the other is skimmed or 
separateil, and the skimmed milk treated with rennet. 
After removing the eurd. the cream which w^as separated 
IS remixed wuth the whey, nn additional quantity of 
lof-tose, or whey, biung added if necessary (as seen 
from im analysis of the milk), and the mixture is incor- 
porated with the ipiantity of full milk set aside in the 
first place The jireparation may bo dried to a powder 
by means of any suitable process. — ^V. P. S. 

Malt pnparattoiia ; Process of manufacturing . 

S. Felix. Dresden, Oermanv. Eng Pat. 2584, Feb. 2, 
1906. 

See Fr. Pat. 362,773 of 1906 ; this J., 1906, 774.— T.F.B. 

Coffee, ; Preparation or treatment of J. F. Meyer, 

Lesum, Germany. Eug. Pat. t),37r), March 16, 1906. 
See Fr. Pat. 364,389 of 1906 , following these. — T.F.B. 

Butter ; Proce-ta for the manufacture of artificial . 

D, Muller, CVacow. Austnu. Eng. Pat. 12,916, June 2, 
imtti. 

A quantity of neutral fat, such ns coi-oanut oil, margarine, 
Ac , 1 H heated with wliey obtained in the manufacture of 
cheese The heating at a tl*mperatur(^ of from 40" to 
60" C. IS continued until the surface of the fat has liecorae 
< overed with a flaky or curdy layer j the aqueous portion 
iH then run off, and the fat worked uji m the usual manner. 
During, or after, the heating process, the fat may receive 
the a^ldition of rnilk, cream, and colouring matters. 

— W. P. S. 

IThited States Patents. 

Mtddlinga [of flour] ; Process of utilising the nutritive 

projterties of . 8. B. Apostoloff, London. U.S. 

Pat. 826,824, July 24, 1906. 

The process consists in dissolving out the soluble portion 
of “ middlings ” by means of water, adding yeast to the 
solution, stirring during the resulting fermentation, and 
then straining the mixture. The strained liquid is added 
to flour in a kneading apparatus for the purpose of making 
dough for the manufacture of bread. — W'. P. S. 

Milk; Process of elect roly tkally treating . [Separation 

of protcids.] C. T. Willson, Ainenia, N.Y., Assignor 
to W. H. Sheffield, Hobart, N.Y., and L. C. Raegener, 

. New York. U.S. Pat. 829,308. Aug. 21, 1900. 

Skimmed milk is continuously passed through an electro- 
lytic tank, and, during its passage through the latter, is 
Hubjectefl to tbe action of a direct eurreiit of electricity 
The separated curd resulting from this treatment rises to 
the surface of the liquid, and is removed. — W. P. S. 

Food products ; Methid of nuinufacturing . A. I 

da Silva Braga, Sao Paulo, Brazil. U.S. Pats. 829,263 
and 829,264, Aug. 21. 1906. 

Seb Eng. Pats. 7896 and 7895 of 1904 ; this J., 1904, 
724 and 619.— T, F. B. 

French Patents. 

Coffte free from caffeine ; Preparation of , J, F. 

Meyer. Fr. Pat. 3f)4,389, March 19, 1906. 

CoFEXE beans are first subjected in a closed vessel to the 
action of dry steam at a pressure of 1 *6 to 2 atmospheres. 
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TTiia treatment cauH<*8 the beans to swell, and loosens 
the tissue. Ammonia, sulphur dioxide, or hydroehlono 
arid gas is then introduced into the vessel, and the 
liberated caffeine extracted by means of suitable solvents 
Bucli as benzene or, preferably, a mixture of benzene and 
alcohol, 'I'lu^ beans are boiled in the solvent, and. after 
the removal of the latter, are further subjected to the action 
of dry stourn, preferably in a rotating drum — W. P. S. 

Milk 'powder; Procvan of making — — . L Dupont, 
H. PassiSga, and J. Lehmann. Fr. Pat. 3t>4,r)t>5, March 
20, 1900. Under Int (Vmv., April 4, ltU>5, 

Milk is heated nearly to boding, and then poured into 
a reooptiicle which delivers it on to a horizontal, circular, 
revolving plate. This jdate is hollow, and its interior is 
supfiliod with steam under pressure through the hollow 
central shaft on which it is fixed. The dried film of 
milk is removed from the plate by means of a screw 
conveyor and a scraper, the former also serving the 
piirnoao of conveying the dried milk to a receiver placed 
at tfic circumference of the plate.— W. P. S. 

(jEKMan Patent. 

LignenuH aubsUincc.s, auch as atraw, wood, and the like ; 

Proceaa for working up for the preparation of a 

cattle-food. F. Lehmann, (ier. Pat. 109,880, March 26, 
1905. 

Straw, wood, or the Idee is converted info a cattle-food 
by heating it under jiressure with ammonia, expelling the 
ammonia by steam, and treating the residue with quick- 
lime The ainiJicuiia is recovered for use again in the 
process. — A 8. 

(/f.)-SANITATTON ; WATER PURIFICATION. 

Faulisii Patknt.s. 

Water, sewage, and other liquids ; Machines for the filtra- 
tion of . A. J. Hell and P. A. G. Bell, Manchester. 

Eng. Pat. 22,045, Nov 0, 1905 

To prevent clogging of the liltermg material between 
the hollow shaft and the faces of tlie footstop-boanng 
of the apoaratuM described in Eng Pnt. 2.384 of 1897 (this 
J., 1898, 178), the patentees now dispense with the ball or 
roller bearings, and provide a bearing for the hollow 
shaft by forming a conical support at the top of the outlet 
pi|W, a case-hardened steel block being inserted therein on 
which to rest the hollow shaft which carries the radial 
arms. The base of the shaft is fitted with a curved or 
conical block having a small recess in which the cone of 
the outlet pipe rests. The shaft i.s prevented fiom moving 
eidewaya by means of set screws passing through lugs or j 
projootions around the conical support.— W. T*. 8. 

Clarifi^caiion of fiuuta [B’abrJ; Apparatus for the me- j 

chaniral W. Rottmann. A. Miller, and P. Fillei, ' 

Berlin, Uonmiuv. Eng. Pat. 7878. Ajiril 2, 1906. I 



The apparatus is shown in a diaCTammatic section in the 
j&gure, and consists of an outer oylindneal vessel, 1, and an 
inner eccentrically arranged cylinder, 2, with or without 
^one or more mtermodinto vessels, 4. and a dividing wall, 


3. Tlie water to be clarified either in its natural condition, 
or after suitable treatment with chemicals and by heat, 
enters at 11, and flows round the space between 1 and 4 
in a “ bow ” as shown by the arrows. It thou enters 
the space between 4 and 2, through the opening, 6, again 
flows round, and enters the inner i-ylinder, 2, through the 
owning, 7. It is finally drawn off through the filter, 5. 
which is attached to one side of the vessel. The deposited 
solids are removed from time to time through the openings, 
8, 9, ami U), which are pr.ivided with suitable fiap doors. 
The apparatus can be cleaned bv reversing the flow. 

— W. H. C. 

Water ; Process for purifying — G. J. Lambert, Lille, 
Franco. Eng. Pat 10,080. April 30, 1906. Under 
Int. Conv., May 3, 1905. 

See Fr. Pat. 361.435 of 1905 ; this J., 1906, 802.— T.F.B. 

Water purifying apparatus. E. Declercq, Lille, France, 
Eng. Pal. 10,206, May 1. 1906. Under Int. Conv., 
May 13, 1905. 

The water enters an upjier reservoir through a ball-tap, 
and then flows through a pipe on to a w^atur-wheel mounted 
m a lower reservoir. This wheel also c-arnes two senes 
of lifting buckets, one set of which delivers definite 
quantities of tfic water from the lower reservoir into 
a reaction tanM whilst the other senes lifts the water, 
and conducts ii to a hmo-saturator. The level of the 
water in the lower reservoir is maintained at a constant 
level, by means of a ball-taji fixed on a pipe connecting 
the two reservoirs, which pqie is capable of jiassuig more 
water than can enter the upper reservoir through the 
first ball-tap ; an overflow jiqie is also provided. The 
shaft of the water-wheel is jirolonged on one side in order 
that it may actuate the stirring device of the hme- 
saturator, and on tlie other side .so that it may operate a 
chain of buckets arranged in a tank containing sodium 
hydroxide solution. 3'he.se buckets raise definite volumes 
of fhe solution, and deliver it into a conduit leading to 
the reaction tank. An automatic; brake may also be 
fixed on the water-wheel. — W. P, S. 

United States Patents. 

Liquids; \ ElectrUytie] Apparatus for treating . 

[ B att / punfiration]. L. Dion, Assignor to the Americus 
Electro- Hermatic Co., Now York. U.S, Pat 820 482 
May 15. J9()(5. 
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The liquid to be treated is suppliod through tho pipe, C» 
and passoti between the group of positive and negative 
cleotrodea. B, the latter being made in the form of corru- 
gated plates, the negative plates being placed alternately, 
and nesting with the positive so as to form a sinuous 
passage-way between tiiem. The purified liquid passes 
away by the pipe, E, being filtered during it.s imssage 
through the apparatus by tho filter, A^, winch is cleansed 
by tho reciprocating brush, A*. Any gas liberatiHl passes 
out through F, which is providefl with a discharge pipe, 
/i, and a pressure-valve, /. particles of metal or 

other substance liberated front tho water, fall by gravity, 
and are deflected by the jirojection, a*, so that they are 
distributed over a second similar series of electrodes, ID. 
Tho particles are further acted upon hy the electric current, 
and are causeil to aggregate int<> masses of larger magni- 
tude. being finally reinovtKl through the discharge pipe, L. 
If the latter is choked, tho materiHl may be ftirced out by 
opening the hand-hole, M, and introducing a suiiahle 
implement. — B. N. 

MfiiUs and other substance h ; [Fdcclrolytic] Apparatus 

for separating from liquids. L. Dion, Assignor 

to Tho Amoricus Electro-Hermatie Co., New York. 
U.S. rat, 820.4K:1, May 15. IMW. 

The apparatus is a modification of the one described in the 
previous abstract (see C.S. J’at H20,4S2, above). D 
and 1)1 are the upper and lower sets of electrodes, the liquid 
being introduced through 13. and the purified liquid 
discharged through H. The liquid, passing from tho 
electrodes. D, flows upward and around a niunher of 
horizontally-disposed filter-cages, F, arranged in vertical 
rows, with filtering material applied to their surfaces. 
Each cage is provided with a cylindrical brush, I. which is 



oscillated by a pin and slot arrangement connecting the 
brush with a rod, /i, the lattor receiving an up and down 
motion by the cam, — B. N. 

Water: Apimralus for purifying . L. Sheiierman 

and J. F. Hand, Des Moines, Iowa, M. N. Baker, 
administratOT of said J. F, Hand. U.S. Pat, 827,399, 
July 31, 1900. 

The water to be purified is delivered alternately by means 
of an oscillatiag receiver into two tanks, above which is 
placed ft roftgent tank. A pair of oppositely inclined 


gutters lead from the leagerit tank to the water ta-nks, 
and to the top of each gutter is pivoted a bucket for raising 
a quantity of tho reagent to the gutter. The buckets 
are raised ami lowered by the movements of the oscillating 
receivei. Means are provided for agitating the contents 
of the reagent tank, and at the bottom of each water- tank 
is an outlet pijx' closed by a valve operated by the receiver. 

-W. P. S. 

Water; Apparatus for purifying and softening . 

S. L. Sheuerman and J. F, Hand, Des Moine.s, Iowa. 
.M. N. Baker, administrator of said j. F. Hand, deceased. 
U.S. Pat. 827,400. July .‘31, 1905. 

The apparatus consists of a vortical cylinder having a 
coriiiial bottom, and divided into three compartments by 
means of two vertical partitions. One of these partitions 
extends from the top of the cylinder to a point near its 
bottom, and the second reaches from the top to the bottom. 
A filter composed of a number of plates is fixed at the top 
of the cylinder lietween the outer wall of tho latter and 
the second partition, and a pipe, passing through the filter, 
pierces the top of the partition, whilst the lower end of the 
pi[»e reaches nearly to the bottom of the cylinder. — W. P, S. 

Water : Process of rnnovinq bnourities from . B. 

Kmfller, Assignor to the Vera Ohemical Co., Milwaukee, 
Wis. U.S. J*at. H2S.9:3S. Aug. 21. 1905. 

An emulsion of sa))Oiiified rosin is thoroughly mixed with 
the water, and a quantity of alum is afterwards added. 
The preoipitatrs formed is said to carry down the suspended 
particles of solid matter in tlie water. —W. P. S. 

FiiKNCH Patent. 

Waste uniters IscAuage, tf*c, | Process and upfKiratus for 

separating the solid matter contained in . ties. f. 

Abwasserklaruiig. Fr. Pat. 1364,1382, March 5, 190H. 
See Eng. Pat. 5908 of 1900 ; this J., 1900, 711. ~T. F. B. 

{ 0 . ) -DTSINFEUr ANTS. 

Frenoh Patent. 

Disinfection hg means of a new gaseous mixture ; Process 
and apparatus for , aral for til’s destruction of para- 

sites and vermin. G. (fauthier Fr. Pat. 3H4,08<>, 
Jan. 23, 1900. 

A MIXTURE of powdered sulphur, potassium nitrate, wood 
charcoal, sodium phenolate. trioxyniethvlone, and formal- 
dehyde solution 18 heated in a metal chamber. The gas 
produced is forced by means of a pump through a coofing 
vessel and a filter, and is discharged into the room to be 
disinfected, &c. Pipes are provided by moans of which 
the gas may be pumfwd back again from tho room to the 
heating chamber, and maintained in continuous circulation 
until the charge of materials in the chamber is e.xhau8tcd. 

~W. P. S. 

Herman Patent. 

in corn-fields ; Process for dtstroging . F. 

Hmohard. flor. Pat. 107,529, Feb. II. 1903. 

For destroying weeds in c:orn- fields, the patentee claims 
the use of ferrous sulphate, which is converted into an 
extremely light powder containing about one molecule 
of wat4!ir of crystallisation by oarofiilly heating it in a 
furrent of air. By means of a spraying apparatus, 50 
kilos, of this powder can he distnbuted over I hectare of 
land. -^-A, S. 


XIX.--^PAPER, PASTEBOARD, &c. 

{Continued from page 805.) 

Paper ; Determination of the hardness of the sizing of . 

L. Kollmann. Ontr, oest -ung. Papierind. ; Papier- 
Zeit, 1900, 31, 2714. 

For the determination of the hardness of the IHy.ing of 
paper, the author recommends two solutions ; (a) a 1 per 
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cent, solution of caustic soda, and (?*) a solution of 0*5 
jj^Tin. of ph«nolplithalp>in in 10 c.c. of alcohol, 1 c.c of this 
being then diluted to 40 c.ti. by water. A square piece of 
the paiHjr is pinned ucrtiss a wooden frame, and a drop of 
the diluted plionolphthahun solution is ])luced ujion it by 
means of a glass rod 'rhe frame is then turned over, and 
a drop of the caustic soda solution is placed on the other 
side of the pajx^r, exactly over the phenolphthalein At 
the instiint of dropjang the caustic soda on the ])aper, 
a stop-watch is started, and the frame is then again re- 
versed. When the red coloration first np]iearH. the watch 
is Htop])ecl. and the number of seconds wnich have clajised 
gives the absolute resmtance of thi’ size 1 he relative 
resistance is calculated b\ dividing the ubsehile value 
by the weight of the jiapcr in grins. ])i‘r sq mctic. Papers 
with an absolute resistanci* below 20 are solt-sr/ed ami 
unsuitable for writing ; good writing papers shouhl show 
an absolute resistance of JiO — 40 seconds — J. K. B. 

Wood pulp ; Reagent for detecting mechanical A. 

Berge XXI IT., page 012 

Enollsh Patents. 

Papers [MordaiUed] for typewriting, copying, J. 

Hawke, New Barnet. Eng. I’at. I6,02:i, Aug. 16, 1005. 

In order to make the jiress-copies of tyjiewnting and other 
fugitive inks more permanent, the ])aper is im]iregnatcd 
with a salt of tin, such as staiinous chloride, in the propor- 
tion of 1— 1-5 parts of tm salt to KKM) purls of paper, m 
the course of manufacture. -~J F B 

Paper-making machines \(JoTUrol of drying], (h Harrison, 
London. From L. P. Strickland, Brooklyn, U.S.A. 
Eng. Pat. 17,249, Aug. 25, 1965. 

Thih invention relates to a mechanism which is adjusted 
on the last drying cylinder of the paper machine, m oidei 
to regulate the dryness of the weh of pm^er. The attach- 
ment consists of a tension roller, uhidi is connected with 
a reversible transmission nu'chanism hv means of a roi’k- 
ahaft, levers, ^amdulum and spur -^^hee\s. When the weh 
is passing away at the correct «]egree of dryness, the tension 
roller is' adjusted so that the pendulum carrying the 
spur-wheels is out of gear When the weh becomes eif her 
too damp or too dry, the pressure on the tension roller is 
either relaxed or increased, ami the pendulum swings 
either to the right or left, throwing the spur-wheels into 
gear With a mechanism which supplies either more or less 
steam to the drying cylinders. — J. F. B. 

{Cardboard, <{-r.l Substances ; Rendering non- 

conductive, waterproof, and acid-proof. H. D. Haigh, 
P. Wheeler, and W. Aiiyileyard. all of Sheffield. Eng. 
Pat. 1804, Jan 24, 1906. 

CahuboakI), payxir, or other suitable porous material, or 
articles made therefrom, are treatf'd in a closed vessel, 
under the exhaust action of an air- pump, with a hot 
solution of 3 parts of asphaltum or bitumen and 1 part of 
resin. — J. F. ik 

Parchment paper ; Manufacture of — ™. G. Saehsen- 
riider, Barmen-Untorbarmen. (iermany. Eng. Pat. 
6123, March 13, 1906. Under Int. Conv.. Juno 5, 1905. 

8kb Fr. Pat. 362,463 of HK)6 ; this J., 1906, 712.—T. F. B. 
Unitko Btate.s Paticnt. 

Paper ; (imase- and moisture- proof , A Wein- 

gaeriner, Assignor to the National Biscuit Co., t’hicago, 
III. U.S Pat. 828,004, Aug. 7, 1906. 

Tub paper is prepared by soaking it m a solution containing 
casein, sulphurous acid, ammonia, and a fluoride or free 
hydrofluoric acid. The impregnated payier is then coated 
on one side with a film of paraffin. — W. P. S. 

French Patents. 

Wax mihstUute to he used in the production of coloured 

papers ; Manufacture of . F. M. Winter. Ft. Pat. 

^4,069, March 13, 1906. XII., page 894. 


Celluloid, horn, dec. ; Decoration of with metallic 

deposits of gold, silver, dsc. L. Schwob and 0. H. 
Dilette. Ft. Pat. 364,569, March 24, 1906. 

Articles of celluloid or horn are coated with a deposit of 
silver by a special method (Fr, Pat. 359,001 ; this J., 1006, 
323), then the space on which the design is to appear is 
covered with a protective varnish, and the excess of 
silver is removed by means of an acid. The varnish is 
now removed by a solvent, and the details of the design are 
executtNl in r^jnaisse work. The portions of the design 
which are not to be gilded are again covered with varnish, 
and gohl is deposited etectroJytieally on the expose^ 
surfaces of silver, and the varulsli is again removed. If a 
portion of the silver is to be “ oxidised,” the remainder is 
covered with varnish, and the articles are immersed in a 
bath of ammonium sulphide. — .1. F. B. 

Celluloid . Manufacture of materials resembling . 

C. riaesMon. Fr. Pat. 364,604, March 26, 1906. 

In the manufacture of substances resembling celluloid, 
either the whole or a part of the camphor usually employed 
is replaced by compounds belonging to the group of tetra- 
substituted ureas, in which all the hydrogen atoms of the 
ammo groujis are replaced by organic radu^als. — J. F B. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

{Continued from, page 867.) 

Ergot alkaloids. G. Barger and F. H. Uarr. British 
Association (Section B), York, 1906. Chem. News, 
1906, 94 . 89. 

As a re.sult of analyses and molecular weight determina- 
tions, the authors give Co 8 Ha 2 D 4 N 4 as the formula for the 
orystallme orgotmine. No crystalline derivatives could 
be obtained. It contains no phenolic or methoxy- 
groups. From the mother-liquors an amorphous alkaloid 
was obtained m a .state of purity, for which the authors 
suggest the name ergotoxine. It forms crystalline salts with 
oxalic, tartaric, and phosphoric acids, and probably con- 
tains a phenolic hydroxyl. The analytical data point to a 
formula differing but slightly from that of crgotinine 
Ergotoxme produces, m doses of a few mgrms., all the 
typical effects of ergot. It is probable that ergotoxme 
is the one essential active principle, whilst pure crystalline 
ergotmme is physiologically almost maidive. — F. 8hpn. 

Columho root ; Alkaloids of . E. Giinzel. Arch. 

Pharm., 1900, 244 , 257—269. 

IYie Columbo root {J ateorrhiza palmata) was ground and 
extracted with alcohol. The alcoholic extract wa.s taken 
up with water, and shaken out with ether, to remove the 
oolumbm The aqueous portion was treated with potas- 
sium iodide. The precipitate was boiled with alcohol, 
leaving liehind the iodide of a base, oolumbamme. From 
the alcohol there was obtamed the iodide of another base, 
melting at 210® C., and designated as alkaloid ” B.” 
From alcohol, oolumbamme iodide can be crystallised in 
orange- coloured needles, with a bitter taste and strong 
tmotorial properties. The iodide melts at 224'^ C. It 
contains apparently four methoxyl groups. If the iodide 
he digested with silver chloride, oolumbamine chloride is 
obtained, which crystallises from water in two forms, 
viz , dark brown columns, ooniaming 4 mols. of water, 
and melting at 184*^ C., and yellow needles, melting at 194° C. 
Analyses of air-dnod and anhydrous s]H^cimeuH of the 
chloride point to C2 iH22^^DrC1 as the formula. An acid 
sulphate was obtained by treating columbamine iodide 
with silver sulphate. This crystallises from alcohol in 
yellow tablets, melting at 220*" — 222° C. On treating an 
aminoniacal solution of the iodide with ammonium sul- 
phide, a pentasulphide was formed, melting at 139° C. 
The iodide when reduced with zinc and sidphuric acid 
yields tetrahydrooolumbamine, C2,H,6N(3«. This 
crystallises ironr methyl alcohol in white transparent 
leaflets, melting at 142° C. ‘ The base contains four 
methoxyl groups and a free phenolic hydroxyl. Ihie 
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«old salt melts at 201'’ C., and the platinum salt at 228'’ C. 
‘Columbamino acid sulphate was reduced electrolytically, 
.(See also Oadamer, this J., 1902, 1294.) — F. Shdn. 

Ephedrine and peeudoephedrine. H. Emdo. Arch. 

Pharm., 1906, 244 , 241—255. 

By means of crystallographic measurements and deter- 
minations of the optical rotation, the author proves the 
identity of natural psoudoephedrine and that prepared 
from ophedriuo. Epnedrine and p»eudoej>hedrino when 
treated with methyl iodide* give methyl derivatives 
which are not identical. On prolonged boiling, methyl- 
paeudot'phedrine methyl hydroxide deconf^xises into 
triiriothylamino and an alcohol, C9H9OH, boiling at 
197’ ■ 199° C., and isomeric with cinnamic alcohol. A 
similar alcohol can be obtained from ephedrme Methyl- 
ephedrine methyl iodide treated with moist silver oxide 
yields methylephedrine. 1’he gold salt, 

ON.HCl.AiiCh, melted at 126° C., and the platinum 
<louble salt, (lt,HCl)jj,l*tCl4, decomposed at 198" C. The 
alcohol obtained by the decomposition of dimethyl- 
ephedriiio hydroxide boils at C.. and ajmears to lie 
identical withcf-pheiiylally] alcohol, CftHA.CH(()H).CH:CH£. 
The author considers that the uifferoncc between 
e[»bednne and pscudoephednno is due to the hydroxyl 
-grouping being attached to different carbon atoms. I'he 
following formula is suggested for ephedrine: C^Hg. 
€11(0H).C11(NH.CH3).CH;» (See this J., 1906, 606.) 

— F. Shdn. 

Essential oil ; Form/iHon and dvatrihntion of • — in a 
j>ere7ininl plant. Uonre-Berirand, fils. Wish. u. ind. 
Ber. von Boure- Bertrand, lils. 1906, 8, [2J, 5 — 19. 
Chem. Centr., 1906, 2, 5,33. 

This formation and distribution of the essential oil in the 
wormwood (absinthe) [ilani, Artemesia ahstnthhim, was 
investigated, the plants being examined at four different 
stages: (1) in ,tho first year, a consulerable time before 
fiowenng ; (2) at the heginmrig of flowering ; (3) towards 
the end of flowering ; and (4) at the end of the dowering 
period. The results are set out in tabular form. They 
show that up to the bogimiing of the dowering period, 
there is a vigorous formation of essential oil, but immedi- 
ately the dowers have fulfilled their function, a considerable 
xjuantity of oil is foiinil to have disapfieared, being con- 
sumed in the process of fertili.sation. There is thus a 
loss of essential oil if the crop be gathered only after the 
fertilisation of the flowers. Towards the end of the period 
of growth of the plant, the quantity of oil increases again 
to some extent, but this is due to t^ie formation of young 
shoots, and does not affect the loss of essential oil men- 
tioned. In young wormwood shrubs the roots, as a rule, 
contain no essential oil. and the stems only very little, 
the main quantity being oontainiMl in the leaves. Later, 
at the beginning of the dowering |>eriod, the oil makes its 
appearance in the root, wherein its quantity then increases 
up to the end, the loss of oil during th© fertilisation of 
the dowers being borne by the stems, leaves, and flowers. 

—A. S. 

Ttrptnie com^jounds ; Gradual distribution of 

between the different organs of a perennial plant. Roure- 
Bertrand, dls. Wise. u. ind. Bor. von Rouro- Bert- 
rand, fils, 1906. 8, [2], 19—35. Chem. Centr., 1906, 
2, 534. 

Examination of the essential oil from different organs 
of the M'ormwood shrub at different ^leriods of growth 
(see preceding abstract) gave the following results : — 
Essential oil is found in the plant a long time Imfore the 
appearance of the first dowers ; this oil contains only traces 
<if thujone, and the oil from the stems is less soluble than 
that from the leaves. The oil contained in the first 
blossoms immediately after their appearance is less 
soluble than the oil from the leaves, but this relation does 
not hold at a later period. The essential oil from the 
roots contains the largest proportion of esters, after 
which follow, in th© order given, the oil from the stems, 
from the blossoms, and from the leaves. No considerable 
differenoes with respect to the content of free thujol were 
observed, Thujone, which is less soluble, is present 


most abundantly in the oil from the leaves, whilst 
the oil from the stems contains only traces of it. 
With the approach of the flowering period, the esters 
accumulate, cliietiy in the roots, whilst simultaneously, 
a considerable quantity of thujone makes its appear- 
ance. At this stage, the total increase in weight of the 
cHsential oil is greater than that of the thujol. Th© consump- 
tion of essential oil during the fertilisation of the blossoms 
proceeds in the dowers themselves. Although the con- 
sumption of terponic comuounds during this stage is 
cliieny at the expense of tlie thujol, the weight of this 
easily soluble ooiisritiient in the blossoms increases, 
notwithstanding a slight decrease in the total quantity 
of oil. It 18 probable that a relatively easily soluble 
mixture of terponic compounds migrates from the leaves 
to the blossoms, w'here certain of tno compounds are con- 
sumed so rapidly during the fertilisation period, that a 
loss of essential oil takes place, no twitns landing the 
inllow from the loaves. After the completion of the fertili- 
sation period, fresh quantities of oil are formed in the 
young shoots, wliilst the quantity of oil in the blossoms 
continually decreases. — A. S. 


Essential oils ; CoyUrihution to the studp of . Roure- 

Bertrand, fils. Wish. u. ind, Ber. von Ron re- Bertrand, 
fils, 1906. 8 [2], 35—40. Chem. Centr., 1906, 2. 634— 
535. 

Wortninood {Ahsiyithe) oil , — Three specimens of oil 
were examined, two, distilled respectively in 1900 (1.) 
and 1905 (II.). from wild wormwood (from the mountains 
near Caussols, Maritime Alps), and one (III.) from a 
plant cultivated at Grasse. The figures given in the 
following table relate to the oil separated dirwtly from th© 
aqueous distillate: — 



I. j 

P«r cent. | 

II. j 

III. 

! 

! Per cent, i 

Per cent. 

Estern 

0*0 

6-5 

3{>-6 

Combined alcohol 

7-0 ♦ 

4*y 

27-0 

Free alcohol 

71*0 

76*S 

12*3 

Thujone j 

___ 1 

3-0 

i 

7*6 


These oils thus contain relatively less thujone but much 
more thujol than those obtained from America and from 
tlie neighbourhood of Paris. 

Verbena oil. — Tht> oil from plants of F«rhena triphylla 
L., cultivated at Grassi', was examined. Th© esters and 
alcohols w^ere determined in a sample of the oil which had 
been freed from citral by shaking with a dilute solution of 
sodium sulphite and sodium bicarbonate. The following 
results were obtained, 1. rtmreaonting the oil from the 
leaves, and II., that from the blossoms: — 



I 1 

II. 


Decanted 

Extracted 

1 Total 

1 Total 


oil 

oil. 

1 

oil. 

1 oil. 

YiHd, per cent, of 





the fresh plant . . 

— 

— 

O-lOfi 

0-182 

['■In 

—18* 20' 

— 3* 28' 

—14* US' 

—8* 84* 

Ksters, per cent. . . 

3-4 

3-0 

3*6 

3*2 

Combined alcohol, 





per cent 

2-7 

2*8 

2*8 

2-3 

Free alcohol, per 





cent 


24^2 

19-5 

13-8 

Citral, per cent . . . 

32*S 

48*2 1 

36-4 

29*9 


The roots yielded 0*014 jper cent, and the stems 0*007 per 
cent, of oil inolutfing that r ‘’Gained by extraction of the 
aqueous distillate. 

Clary oH , — Two specimens of oil extracted from the 
aoueous distillate obtained from the clary plant, Ealtna 
saarea, L., (from the neighbourhood of Clrasse), by distil- 
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lation with steam, wore exatmudl with the following 
results : — 




[oil) after Nupioniflcatiori i 

8p. gr at 15" C 

Ssponillration value I 

EsU’fH, an ImalyJ acotali*. pnr <-t'n( . j 
HaponiflfRtion value after aeetvlation ] 
Free alrohojs, as C, pH t «<). per t'ent ! 
Total aleohols. per cent . . . j 


1(»U4. 


f>4' 

— ( 1 ° 10 ' 
e*M30 

147-7 

7-0 

41*5 


i»or. 


— ft2" ;!0' 
•+■ 7* H' 
O-'tOO 
7:t-.} 
26-7 
114-7 
12-4 


—A. S. 


OUo of rose. E. J. Parry. Chein. and Drug., 1 90(5, 69. 290. 

Thk author state.s that adulteration of otto of roHO m 
now' praotiK<Dd to a greater extent than at any tune since 
the product has been regularly submitted to chemical 
analysis. (_)t1o of rose distilled in vacuo contains a large 
amount of phenyl-ethvl alcohol, and is also abnoririHl 
in other respects, and this has led to the .sahi of jiroducfs, 
largely adul berated with geraniol and other substan( «‘s, 
as otto of rose “ distilled by a special process.” The 
author states that pure otto of rose distilled in the normal 
Bulgarian fashion, never has a specific gravity over 9'85i"» ; 
the figure usually falls between the limits, 0*850 and 
0*85,9 at 30^ C.. and all speeimenH having high specific 
gravity, but not containing phenyLethyl alcohol, should 
bo rejected. — A H. 

Ether; Heciifioation of . P. (iuigues. J. Phnnn. 

Chim., 1900, 24, 204. 

Etiihb oontainmg a small percentage of alcohol may be 
purified by distilling with about 0*5 jier cent, of colophony, 
which retains the alcohol, so that the last fractions of the? 
distillate maintain a sp. gr. of 0*720. The method affords 
an economical means of obtaining ahsolute ether, but is 
only anplioable to a product containing no other impunty 
than alcohol. — J. O. B. 


Acetic anhydride ; Stahility of aqueous and (dcetholic solu< 

lions of . A. and L. Lumicre and H. Barluer. Bull, 

Soo. Chim., 86. 625 - 620, 


Bismuth salts ; Formation of ^ hy means of bismuth 

nitnUe-mannitol solution. L. Vanmo and F. Haiti. 
J. prakt. Chem., 1906. 74. 142—162. . 

Molkcttlab prnpiirtions of crystalline hismuth nitrate 
and mannitol arc ground together, and the mass dissolved 
in waRT. If acetone be added a hard cryht.'ilhne substance 
IS produced, having (he composition, C^llT4(),j,2Bi(N()a)3.. 
By a similar reaction, the compound. C(jHi4()fl,Bi(KU3)o, 
can be obtained from sorbitol and bismuth nitrab?. If 
dulcitol ami bismuth nitrate be ground together, this 
mass docs not entirely dissolve in water. On adding 
acetone, a basic bismuth-dulcitol compound is produced. 
^^eDMOfl.BiO.NO^. Salts of bismuth can be obtained by 
mixing tog^lier, in solution, molecubir proportions of the 
bismuth mannitol cnmjsmnd and the required acid or 
its .sofliiim salt The follmving were pn‘pared. Bismuth 
salicylate, Hi((7ftlL()H (’0());^,2HoO liismuth cam- 
])horate, Bi,>[(.’j:,ll j^(( '( )0)2 !;}.(’hH uffHlOH ).^. Bismuth 
phthalato, Bi[0„H4((-X)()H }(0( )())],,. Ihsmuth citrate, 
BiCflHgO^. Bismuth ben/oatc Bi((J,;HfdX)0);j. Ilismuth 
oxalate, 111.2(0,04);,. H^O. Bismuth nitrite, Bi().N0.„iH2O. 
Bismuth hypophosphite Bi( H.,PO.,);, Jiisiuuth ^ihosphite 
Bio(HP( )3).j,3H2fb Bisinutli phosphate. BiP04,3H.20. 
Bismuth borate. BiB(h 2H..O Bismuth fernH^yanule, 
Bi4[Fe((JN)el3.2K4Fe(ON),5.- V Siiojn. 

Thehainc ; lienclmns of . (J Rcu-liard. XXTTI . 

pagi* 912 

Knolish Pationts. 

Seaweed : Manufacture of producf.H from — . 'I'lir- 

British Algin (/O. and T. Ingham. Holywell, Flint. Eng. 

Pat. 25.187. Doc 5. 1905 

Claim is made for a method of preparing soluble double 
salts of alginie acul, siifhciently pure for tcehmoal purposi^s,. 
by neutralising the extraet from tlie seaweed, and adding 
a .soluble salt of a metal (c q /me, alumhiium, iron, 
cadmium, copper, d'.c,). the alginate of winch is msoluble 
m sulliciont quantity to precipitate the wdiole of the 
alginic acid, separating the insoluble com|KMind. and dis- 
solving it in a solution of an alkali liydroxnlc' or carbonate 
Or. a solution of a soluble alginate (e q of jiotassium. 
sodium, ammonium, or nuagiiosium) may Ih? treated w’llb 
a solulile salt of zinc, aluminium, (fee., and caiistie alkali 
or alkali carbonate added to bring the precipitated mass 
into solution. — C. A. M. 


The authors have previously shown that acetic anhydride 
can fio dissolved in water without hydrolysing compfetely ; 
12 parts of the anhydride dissolve in 100 parts of cold 
water on merely shaking. Two solutions of aeetu? anhy- 
dride were made up, the strengths being 5 and 10 cent. 
Tesm^otively. At intervals of 10 minutes 10 v.v.. were 
wdtndrawTi. shaken w'ith aniline, and the free acetic acid 
titrated. The following table shows some of the results, 
the figures giving the percentage of acetic anhydride 
hydrolysed. 


.5 per cent I to I«r rent 


Ttm^. 

1 16' (’ 


i:>‘ (’ 

«-r 

Immediately .... 

0*2 

4*li 

11*6 

0*8 

10 mlus 

. ( 52 -5 

y.5*o 

riH.2 

;u*d 

60 

lOfl-0 

70*2 

1 01*7 

! 7;$.:i 

100 


00*0 

; 100-0 

92*8 

no 

1 — 

100*0 

! ’ ' 1 

94-.S 

J rto 

1 



100-0 


Two solutions of acetic anhydride in alcohol were ])re- 
pared, one equimolecular, the other containing 10 jier cent, 
of the anhydride. 10 c.c. wore removed at intervals 
of a ilay. and the free acid titrated. It was found necossury 
to diluUi the solution freely with 'water, before the titration, 
to secure accurate results. At the end of 30 days, 91*0 
per cent, of the acetic anhydride was hydrolysed in the 
10 per cent, solution, while in the equimolecular solution, 
96*6 {ler cent, woa bydrolywid. — F. Shun. 


Fornvates ; Process for the production of . Nitnl- 

fabrik (i.m.h H,, (kqwmick, Germany. Phig I’at 9008. 
April 14. 1906. Under Int. Ouiv..* Apid 15, 1905 
In order to facilitate the ('ommeiu'enient of the arlion 
of carbon monoxide on alkali or alkabne-earth hydroxides, 
a small (luantity of wuvter is added, or of sonic substance 
which will generate w'ater and heat when added to tb<? 
hydroxide {e.g formic acid). Twelve to 1.5 kdos. of water 
are added to 1000 kilos, of sodium hydroxide contained 
in a digrister. and carbon monoxide is introduced into tlu-r 
mass either during, or directly after the addition of the 
water; the carbon monoxide is preferably heated, but 
care is neces.sary that the temperature of the mass tloes. 
not rise (o the point at which sodiiiin formate decomposes. 
i.c,., it should not rise much above 200*^ C. — T. F. H. 

Oxyqvinoline salts; Process for the manufacture of 

neutral . F F. Frdzsche and L, Ostermann, 

Hamburg, (Germany Eng Pat. 11,725, May 19, 1906. 
Under Int. (5onv , ,)iino 2. 1906. 

Neutral salts of o-hvdroxyquiuolim? may be obtained by 
mixing solutions of tlhe quinoline Uorivative and the aei^ 
in molecular proportions, and in presence of only sm'h 
quantity of the solvent (water, alisibol, or ether) that the 
salt is precipitated directly, without evaporation. For 
example, the neutral sulphate is prepared by mixing 
together 10*6 parts of .sulphuric acid (fifes'^ B.), 29 parts of 
o-hvdroxyquinolinc and 100 parts of 96 pu' e.cnt. alcohol, 
and allowing to stand until the salt has sonarated out ; 
tho sulphate thus obtained ib u yellow, crystalline powder, 
of m.pt. 177*5® C. The phosphate and salts of organic 
aoids are obtained similarly. — T. F. B. 
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«old salt melts at 201'’ C., and the platinum salt at 228'’ C. 
‘Columbamino acid sulphate was reduced electrolytically, 
.(See also Oadamer, this J., 1902, 1294.) — F. Shdn. 

Ephedrine and peeudoephedrine. H. Emdo. Arch. 

Pharm., 1906, 244 , 241—255. 

By means of crystallographic measurements and deter- 
minations of the optical rotation, the author proves the 
identity of natural psoudoephedrine and that prepared 
from ophedriuo. Epnedrine and p»eudoej>hedrino when 
treated with methyl iodide* give methyl derivatives 
which are not identical. On prolonged boiling, methyl- 
paeudot'phedrine methyl hydroxide deconf^xises into 
triiriothylamino and an alcohol, C9H9OH, boiling at 
197’ ■ 199° C., and isomeric with cinnamic alcohol. A 
similar alcohol can be obtained from ephedrme Methyl- 
ephedrine methyl iodide treated with moist silver oxide 
yields methylephedrine. 1’he gold salt, 

ON.HCl.AiiCh, melted at 126° C., and the platinum 
<louble salt, (lt,HCl)jj,l*tCl4, decomposed at 198" C. The 
alcohol obtained by the decomposition of dimethyl- 
ephedriiio hydroxide boils at C.. and ajmears to lie 
identical withcf-pheiiylally] alcohol, CftHA.CH(()H).CH:CH£. 
The author considers that the uifferoncc between 
e[»bednne and pscudoephednno is due to the hydroxyl 
-grouping being attached to different carbon atoms. I'he 
following formula is suggested for ephedrine: C^Hg. 
€11(0H).C11(NH.CH3).CH;» (See this J., 1906, 606.) 

— F. Shdn. 

Essential oil ; Form/iHon and dvatrihntion of • — in a 
j>ere7ininl plant. Uonre-Berirand, fils. Wish. u. ind. 
Ber. von Boure- Bertrand, lils. 1906, 8, [2J, 5 — 19. 
Chem. Centr., 1906, 2, 5,33. 

This formation and distribution of the essential oil in the 
wormwood (absinthe) [ilani, Artemesia ahstnthhim, was 
investigated, the plants being examined at four different 
stages: (1) in ,tho first year, a consulerable time before 
fiowenng ; (2) at the heginmrig of flowering ; (3) towards 
the end of flowering ; and (4) at the end of the dowering 
period. The results are set out in tabular form. They 
show that up to the bogimiing of the dowering period, 
there is a vigorous formation of essential oil, but immedi- 
ately the dowers have fulfilled their function, a considerable 
xjuantity of oil is foiinil to have disapfieared, being con- 
sumed in the process of fertili.sation. There is thus a 
loss of essential oil if the crop be gathered only after the 
fertilisation of the flowers. Towards the end of the period 
of growth of the plant, the quantity of oil increases again 
to some extent, but this is due to t^ie formation of young 
shoots, and does not affect the loss of essential oil men- 
tioned. In young wormwood shrubs the roots, as a rule, 
contain no essential oil. and the stems only very little, 
the main quantity being oontainiMl in the leaves. Later, 
at the beginning of the dowering |>eriod, the oil makes its 
appearance in the root, wherein its quantity then increases 
up to the end, the loss of oil during th© fertilisation of 
the dowers being borne by the stems, leaves, and flowers. 

—A. S. 

Ttrptnie com^jounds ; Gradual distribution of 

between the different organs of a perennial plant. Roure- 
Bertrand, dls. Wise. u. ind. Bor. von Rouro- Bert- 
rand, fils, 1906. 8, [2], 19—35. Chem. Centr., 1906, 
2, 534. 

Examination of the essential oil from different organs 
of the M'ormwood shrub at different ^leriods of growth 
(see preceding abstract) gave the following results : — 
Essential oil is found in the plant a long time Imfore the 
appearance of the first dowers ; this oil contains only traces 
<if thujone, and the oil from the stems is less soluble than 
that from the leaves. The oil contained in the first 
blossoms immediately after their appearance is less 
soluble than the oil from the leaves, but this relation does 
not hold at a later period. The essential oil from the 
roots contains the largest proportion of esters, after 
which follow, in th© order given, the oil from the stems, 
from the blossoms, and from the leaves. No considerable 
differenoes with respect to the content of free thujol were 
observed, Thujone, which is less soluble, is present 


most abundantly in the oil from the leaves, whilst 
the oil from the stems contains only traces of it. 
With the approach of the flowering period, the esters 
accumulate, cliietiy in the roots, whilst simultaneously, 
a considerable quantity of thujone makes its appear- 
ance. At this stage, the total increase in weight of the 
cHsential oil is greater than that of the thujol. Th© consump- 
tion of essential oil during the fertilisation of the blossoms 
proceeds in the dowers themselves. Although the con- 
sumption of terponic comuounds during this stage is 
cliieny at the expense of tlie thujol, the weight of this 
easily soluble ooiisritiient in the blossoms increases, 
notwithstanding a slight decrease in the total quantity 
of oil. It 18 probable that a relatively easily soluble 
mixture of terponic compounds migrates from the leaves 
to the blossoms, w'here certain of tno compounds are con- 
sumed so rapidly during the fertilisation period, that a 
loss of essential oil takes place, no twitns landing the 
inllow from the loaves. After the completion of the fertili- 
sation period, fresh quantities of oil are formed in the 
young shoots, wliilst the quantity of oil in the blossoms 
continually decreases. — A. S. 


Essential oils ; CoyUrihution to the studp of . Roure- 

Bertrand, fils. Wish. u. ind, Ber. von Ron re- Bertrand, 
fils, 1906. 8 [2], 35—40. Chem. Centr., 1906, 2. 634— 
535. 

Wortninood {Ahsiyithe) oil , — Three specimens of oil 
were examined, two, distilled respectively in 1900 (1.) 
and 1905 (II.). from wild wormwood (from the mountains 
near Caussols, Maritime Alps), and one (III.) from a 
plant cultivated at Grasse. The figures given in the 
following table relate to the oil separated dirwtly from th© 
aqueous distillate: — 



I. j 

P«r cent. | 

II. j 

III. 

! 

! Per cent, i 

Per cent. 

Estern 

0*0 

6-5 

3{>-6 

Combined alcohol 

7-0 ♦ 

4*y 

27-0 

Free alcohol 

71*0 

76*S 

12*3 

Thujone j 

___ 1 

3-0 

i 

7*6 


These oils thus contain relatively less thujone but much 
more thujol than those obtained from America and from 
tlie neighbourhood of Paris. 

Verbena oil. — Tht> oil from plants of F«rhena triphylla 
L., cultivated at Grassi', was examined. Th© esters and 
alcohols w^ere determined in a sample of the oil which had 
been freed from citral by shaking with a dilute solution of 
sodium sulphite and sodium bicarbonate. The following 
results were obtained, 1. rtmreaonting the oil from the 
leaves, and II., that from the blossoms: — 



I 1 

II. 


Decanted 

Extracted 

1 Total 

1 Total 


oil 

oil. 

1 

oil. 

1 oil. 

YiHd, per cent, of 





the fresh plant . . 

— 

— 

O-lOfi 

0-182 

['■In 

—18* 20' 

— 3* 28' 

—14* US' 

—8* 84* 

Ksters, per cent. . . 

3-4 

3-0 

3*6 

3*2 

Combined alcohol, 





per cent 

2-7 

2*8 

2*8 

2-3 

Free alcohol, per 





cent 


24^2 

19-5 

13-8 

Citral, per cent . . . 

32*S 

48*2 1 

36-4 

29*9 


The roots yielded 0*014 jper cent, and the stems 0*007 per 
cent, of oil inolutfing that r ‘’Gained by extraction of the 
aqueous distillate. 

Clary oH , — Two specimens of oil extracted from the 
aoueous distillate obtained from the clary plant, Ealtna 
saarea, L., (from the neighbourhood of Clrasse), by distil- 
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formula R|R2C(OH)CH2X, where X is a halogen 
atom ; the ammo- alcohols are of value in that 
their benzoyl denvativoH poBsess local amnathotic 
properties ; the procosa of preparation above given la 
stated to be irn[)oaaihlo technically, owing to the difficulty 
of pn^ paring the necesfiary halohydriiiB.- T. F. Ji. 

Aminoalkyl rHtf'rs , Prorrs,^ for prepriring . J 1). 

Riedel, A let -Ces. Ger. Pat. IftJbTKT, Oct 8, 1903. 

By acidylation of the anuno-alcoholR described in tier. 
Pats. 109,740 and 109,819, containing a tertiarv ammo- 
group, aminoalkyl esters of the composition KjP^CfOK). 
f H2.NR3K4 arc obtained, H being an ;i<‘idyl grouji, 
K* and K2 aryl or alkyl, and lb, and K4 alkyl radicals ; 
all these esle'rs arc stated to possess the ]»ropertv of pro- 
ducing jiowerful and permanent amesthesia ; their Halts 
are soluble in water It thus appears that the aenivl 
derivatives of the majority of amino-aleohols produce 
nna^Bthesia, not excepting those which ilo not contain the 
piperidine nucleus. This property is possessed m the 
highest degree by the esters m which the alcohol group is a 
tertiary one and the amino-group is 111 close pri>ximity 
to the alcohol group. — P\ B. 

Atnxtw- alcohol tf . Proccs.n for preparing . J. T) 

Riedel, Akt.-des. Ger Pat. 109,819, Oct. 8, 190.3. 

Amtno-hIcoIioIs of the same composition as that given in 
Ger. Pat. lb!t,740 (above), save that R^ is an albyl radical, 
are obtained by the action of organ o magnesium halides 
on aininoacetone or the esters of amino-»icids eontnining a 
tertiary ammo-group ; the priwess is stated to give practi- 
cally theoretical yields. Tne following is an example of 
the various stages of the reaction - — (’HaMgT -fCHo. GO 
(’H2 N(GH3)2”-(0JI;,)2r(()MgI)rH2 : on adding 

water, this is decomposed into Mgl(()H) and {CH3)2C(OH). 
(’Ha.NfCHa)^. — T. P. B 


^Suprarenal glandn ; Process for pre^ring Htahle sdutxona 

of the active principle of . \\\ vStrauh, Ger. I^at. 

109.449, May 2r>, 1904. 

The only known method of preparing stahle solutions of 
the active jirinciple of the suprarenal gland has been by 
the use of its hydrochloride in presem^e of free hydro- 
chloric aiud ; it IB now found that stable solutions can 
also be obtaim^d by the use of uldehvde- or ketone-alkah 
bisulphite compounds, with or without addition of cocaine. 

— T. f. B. 

THetbylacetyldiethylaviide ; Proceaa for preparing . 

Kalle urid Go. Ger Pat. I08,4hl, Aug. 19, 1904. 

LiETHYLACKTYLDiKTuyLAMinE 18 obtained by the action 
• of diethylaoetyl chloride on diethylainine ; it is of medicinal 
value, among its properties heii\g that of raising the 
teninerature of the blood, a projswty not possessed by 
. diothylacetylnionoethylamide. — T. F. lb 


XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

{Continued from page 867.) 

Silicic acid emulaiona ; ExjH'.rimcnts with . K. 

Schftum and E. Sehloenmnn. Z. wissen. Phot. : Brit. 

J. Phot., 1906, 63, 687—688. 

A siLTCH’ acid emulsion was prepared by adding a soluticta 
of silicic acid (puriliod by dialysis) containing potassium 
bromide to a solution of silicic acid containing silver 
nitrate, filtering off the coarse-grained silver bromide, 
and coating on ]>lates ; the dried hlms were found to 
separate partially from t lie glass, sn wet films were ern]iloyed 
for the experiments ; the s]>eed of the emulsion was 
found to he very much smaller than that of a “trans- 
parency plate, US measured in a tube sensitometer. 
• olarisation was very marker! on over-exposed ftliiis, 
thus showing that it is not due to “ tanning ” of the 
vehiele of the emulsion, but to some moditi<*stion of the 
silver salt. Further, it was found that thr' }ilates. fixed 
immedinlely after exposure, could he afterwards developed: 
secondary development was alsu found to take place after 
the fixed plates had been treated with nitric acid (sp. 
gr. J J) for one hour, the density being less in the plates 
treated wuth acid. I’he oortion of the latent image 
stable to thiosulphate and nitric acid has frequently 
be«‘n asenU'd to an organic eonqiound. but from the above 
ex}Kinnients it apjK'ars that JCder’s view^ is the correct one, 
ru., that the latent image consists partly of a silver snh- 
bromide sUble to thiosulphate and to nitric acid - T. F. B 

KmuUum of silver cryfhrosinaie , A panchromatic . 

46 . 4 ) 0 ^ 

An emulsion contamiiig silver erythrosmalr^ in place of a 
silver halide was pn'partsi liy slowly adding silver nitrate 
solution to a mixture of gelatin and excess of erythrosm, 
and subaeijuently digesting for 40 minutes at i50° F. ; 
after further addition of gelatin, the mixture is allowed to set 
and washed, and digested again for 30 minutes It proved 
to be exceedingly slow, but gave a strong black image with 
ordinary alkaline developers, without fogging. It also 
proved to he almost panchromat)(\ givnig'approximatelv 
equal densities on exposure behind the three - colour 
screens. — T. F. B. 


Frenth Patent . 

Reducing agent for photographic negatives ; Product 

constituting a , and method of using %t. H K. 

Smith. Fr. Pat. 364,531, March 24. 1906. Under 
lut. Gonv., March 24, 1905. 

See Eng. Pat. 6276 of 1905 ; this J., 1905, 751. _T. F. B 


\-KthyC%."l.dim€ihylxanihine and the alkali salli of henzotc 
acid or salicylic acid ; Process for pre fxinng easily 

soluble double salts from . J. i). Riedel. Akt.-Ges 

Pat. 170,302, Sept. 29, 1904 

Aqueous solutions of equimolecular parts of l-ethyl- 
3.7-diniethylxRnthme and an alkali salt of lienzoic acid 
or salicylic acid are mixed together, and the double salt 
which forms is isolated, either by evaporation to dryness, 
or by precipitation from its aqueous solution with alcohol 
-or acetone. The nroducts are stated to be easily soluble 
in water, and without the bitter taste possessed by the 
4joiTospondiiig saks from 1.3.7-tnrnethvlAanthine. 

— T. F. U. 


XXIL-EXPLOSIVES, MATCHES, &c. 

(Continued from page 868.) 


English Patents. 


Explosives; hnpts. in . G. E. Biohel, 

Eng. Pat. 5259, Man h 3, 1906. 


Hamburg 


lo increase the power of resistance of explosives to shock 
and disintegration, they are covered with elastic fahrii' 
of the Htcsikinetto kind, and coated over with loc. varnish 
or the like. — G. S. ’ 


United States Patent. 

Explosive. L. Barthelemy, Paris. U.S. Pat. 829 362 
Aug. 21, 1900. 

See Ft. Pat. 351,289 of 1905 ; this J., 1906, 868— T. F. B. 
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oil 


Fbench Patents. 

Cdl'tdoae. ; Nitration of by acids coyicentrated by 

ele^ricity. G. C. de Briailles. Fr. Pat. 304,349. 
Jan. 25, ‘ 1900. 

The mixture of sulphuric and nitric acids used for the 
nitration of celluloso becomes diluted by the water sep- 
arated from the cellulose as a result of the nitration. This 
water is eliminated from the acids by ele^drolysis, under 
an electrical pressure of 3 — 4 volts. The electrodes arc 
made of platinum or gilded-platinum wire, and the 
evolution of the hydrogen is^assisted by the application 
of a vacuum. An apparatus is described, in which the 
nitration of the cellulose and the decom]»osition of tlie 
water can be offe(d.ed in the same vessel, the latter being 
divided by a perforated plate into two chainla»rs, the upper 
chamber containing the cellulose and the lower «-lminl>er 
the acids in the course of concentration. The gases are 
collc(;t<^d separately for use. — ,1. F. 11 

Chlorate explosive for mines. S. Lnszczynski. Fr. Pat. 
3t>3.919, Fel). 5. 1900 

Ci.ATM is made for an explosive consistmg of js'.troleuin 
(kerosene) with the theoretical quantity of siKliuin or potas- 
sium chlorate. The mixture requires 0-5 grm. of ful- 
minate to cause detonation, and when exploded in a 
Trauzl load cylinder it gives an expansion equal to two- 
thirds that of dynamite containing 75 jsir cent, of nitro- 
glycerin.- B. J. S. 

Explosive ; Flamdesa , for guns ; ('■ Duttenhofer. 

Fr. Pat. 304,413, March 19. 1999. 
Tniheferent bodies such us vaseline and camphor when 
introduced uito projudlants, cause a lowering of the ttunper- 
ature of explosion, and hence prevent the formation of a 
flame. With explosives having a very high temjierature 
of explosion, such as nitroglycerin and nitrocellulose, 
the quantity of vaseline required would he so large as to 
interfere with* the ballisti<!s of the powder In this case, 
it is found advisable to introduce in addition a small 
quantity of an alkali carbonate, 1 — 2 per cent., with 5 
per cent, of vaseline. 3’he resulting powder has, it is 
stated, improved keeping qualities — B. J. 8. 

Explosive, and npTKiratus for its pracUical use. W. Venior. 

Fr. Pat. 364,401, March 21, 1900. 

A NEW detonator, prepared by passing acetylene or ethy- 
lene through ail ammoniacal solution of inenmry nitrate, 
is claimed for use in cap compositions. U is used in 
admixture with potassium chlorate and sulphur, or with 
aluminium, mercury fulminate, and potassium chlorate, 
owing to the fact that when used alone, the explosion is 
very Toiial in character. Detailed drawings are given of the 
arrangements most suitable for the practical ajiplication 
of this explosive in caps. — B. J. 8. 

XXIIL— ANALYTICAL CHEMISTRY. 

{Continued from page 870.) 
APPARATlhS, dhc. 

United kStateh Patent. 

Crucibles ; Method of protecting . R. A. McDonald, 

Pittsburg, Pa. U.S. Pat. 828,954, Aug. 21, 1906. 
Obdinaby plumbago or carbon crucibles are protected 
by applying a film or coating of clay or other non-carbon- 
aoeous material to their inner surfaces.— W. H. C. 

INOnOANlC^QUANTITA T1 VE. 

Silver ; The galvanometer as indicator in the volumetric 

dele rmifiot ion of — . M. Drapier. Bull. Soc. Cliiin. 

Belg., 1900. 20. 148—149. 

The E,M,F, of a coll (load— silver nitrate solution— silver) 
rises as tho concentration of the silver salt decreases by the 
addition of hydrobromic acid, and a well-marked maxi- 
mum is reached at the moment of complete precipitation. 


This indication of the end of the reaction is much sharper 
and easier to observe than the exact moment when another 
drop of precipitant fails to pnxluce further turbidity. 
The silver electrode should be olectrolytioallv coated with 
silver deposited from a cyanide solution. — it. T. D. 

Zinc ; Titration of , by the Scliaffner process. Influ- 

ence of ammonia and ammonium salts. A. Deckers. 
Bull. Soc. Chim. Belg., 1900, 20. 104—167. 

Ammonium salts in neutral or ammoniacal solution 
decompose sodium sulphide with evolution of hydrogen 
sulphide. They react similarly on freshly precipitated 
zinc sulphide, the intensity of the reaction increasing with 
the concontral ion of free ammonia In the titration of 
zinc by sodium suljibicle, therefore, not only must the assay 
and tile known zinc solution contain equal amounts of 
ammonia and ammonium salts, but the amount of the 
latter must not be too consiilerable, — J- T. D. 

Manganese ; lietcrminadon of small quantities of , 

and a new method of formation of glyeerose. N. Tarugi. 
Gaz. Chim. Ital., 1906. 36 [IJ, 332— .347. 

A c’oLOBiMETBic method for the determination of manganese 
may be based on the fact that manganous hydroxide is 
soluble in glycerol, and that the solution is oxidised by the 
air, or i^ore rapidly by oxygen or sodium hypochlorite, 
with forniiition of a red coloration, the intensity of which 
depends upon the amount of manganese jiresent. Five o.c. 
of a 1-1 per 10<M> solution of manganese are treated with 
3 <’, 0 . of glycerol and 1 c.c. of a 50 per cent, solution of 
sodium hydroxide, and then a slow current of oxygen is 
passed through for 10 minutes, or 10 c.(5, of a solution of 
sodium hypoehlonte containing 3 per cent, of available 
chlorine, are added. The colour is matched by means of 
standards prepart^d in a similar manner from a 3*10 per cent, 
solution of potassium i>ermangauate. Iron and nickel 
have no inlluenoo on the reaction, and cobalt and copjier 
interfere only when the concentration of the manganese 
IS less than I per 1000. If smliurn hypochlorite lie used, 
it must not be too rich in available chlorine, otherwise the 
smallest traces of cobalt will interfere with the tost. 

The author has also observed that glycerol is converted 
into glyeerose by sodium hypochlorite in presence of a 
ilrop of a 1 |Mir llXM) solution of a cobalt salt. This is stated 
to be due not to a catalytic action of the cobalt salt, but to 
tln^ formation of an unstable |)croxuic-like compound of 
cobalt as an intermediate product, recognised by the 
transient blue coloration produced. A similar formation of 
a iwroxidised compound occurs even in absence of sodium 
hypoiihlorite with solutions of colialt salts of over 2 per 
cent, strength ; in presence of such solutions the red 
coloration of manganese salts with glycerol, caustic soda, 
and oxygen is not produced. The presence of copper 
salts m quarititioH of le-ss than 1 per has no influence 
on the manganese reaction. If chromium, oop}>er, and 
cohalt lie present, however, it is beat to heat the solution 
with ammonia and ammonium jiersulphate, when these 
metals remain in solution ; the manganese precipitate 
can be filtered off, washed, dissolved in hydrochloric acid, 
and examined as described above. — A. 8. 

Oxidising substances [Potassium permanganate, potassium 
Inchromate] ; Determination of by means of hydra- 

zine sulphate. L. Medri. Gaz. Chim. Itak. 1900, x [IJ, 
373—378. ^ 

The author is unable to confirm the statement of Roberto 
and Honcali (this J., 1904, 911), according to which 5 mols, 
of nitrogen are liberated for every 4 mols. of potassium 
permanganate, when the latter is heated with hydrazine 
sulphate (see also Petersen, this J., 1895, 772). Expri- 
ments m which 5 per cent and 16*14 tier 1000 solutions 
of permanganate wore added to excess of 3 per cent, 
hydrazine sulphate solution in presence of 10 and of ,50 
|»erccnt. sulphuric acid, gave the following results : ~ By the 
action of potassium permanganate solution on hydrazine 
sulphate solution acidified with sulphuric acid, the hydra- 
zine IS not completely oxidised ; nitrogen is evolved m 
accordance with the equation; 17N2H4,H2S04-f 130 = 
13H,0 + 7(NH4)a804 + 10Ng + 10 H 2 S 04 . m amount of 
nulphuric acid may be varied within wide limita, without 
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afi^ting the ro8ult«. In ab«ence of free sulphuric acid, 
the oxidation of the hydrazine sulj^atc proi^eeds further, 
but not to the extent stated by Roberto and* Roncali 
(foe. ctf.). The author states that hydrazine cannot be 
determined by means of f^rmanganatc. nor vice versa. 
Potassium bienroraate, on the other hand, oxidises hydra- 
zine completely (see Purgotti, Gaz. CJhim. Ital., 2o [2], 
559).—A. S. 

Hydrogen j^roxide and ferrous salts and other reducing 

agents \isodivtH nitrite] ; Determination of . W. E. 

Mathewson and J. W. Calvin. Amer. (Iiem. J., 1990, 
86, 113—110. 

Thi solution of hydrogen ]wroxide is diluted with a known 
amount of water ' so that its strength is reduced to about 
0*2 N (0-3 per cent.). About 2 grms, of ferrous ammonium 
sulphate are weighed out, dissolved in a little water, and a 
few grms. of ammonium sulphate and some phosphoric 
acid added. A solution of titanium potassium sulphate, 
prepared bv fusing the dioxide with potassium hydrogen 
sulphate, dissolving in cold dilute sulphuric acid, and 
filtering, is then added as indicator, and the mixture 
titrated with the hydrogen peroxide solution. The 
appearance of the deep yellow titanium trioxide marks the 
completion of the reaction. 

The method may be employed for the determination of 
■odium nitrite, using a solution of hydrogen peroxide 
already standardised by this salt. To prevent loss of 
nitrous acid the approximate quantity of hydrogen 
peroxide, ascertained ny a rough preliminary titration, 
should be added before the indicator. — F. 8 odk. 

Phosphoric acid ; Causes of error in determining in 

natural phosphates and basic slags by the ** eitrO‘ 
medhanioal ** method. E. Guerry and £. Toussaint. 
Bull. Soc. Chim. Belg.. 1906, 20, 167—198. 

Thi citric acid method is always liable to error through 
the oo'precipitation of silica where it is present, and in all 
accurate analyses the silica should be first removed. The 
authors find,' however, that the presence of ferric salts 
greatly retards the precipitation of silica, and for technical 
purposes the following method gives sufficiently accurate 
resmts : — 2*5 grms. of the substance are mixed with 100 c.o. 
of water, 80 c.c. of nitro-bydrochlorio acid are added, the 
liquid is boiled for half an hour, cooled, and made up 
to 250 c.o. To 25 c.c. of this solution are added 25 c.c. 
of solution of ferric chloride (4 grms. per litre), 50 c.c. of 
water, 80 c.c. of ammonium citrate solution (containing 10 
grms. of citric acid), and 15 c.c. of ammonia (0*910). 
This is meohanioally agitated for half an hour, whilst 
50 0 . 0 . of magnesia mixture are added drop by drop 
The precipitate is allowed to settle for an hour, 
fi.ltered off, the beaker rinsed with water containing 10 
per cent, of ammonia and 10 per cent, of the citrate 
solution, and the precipitate washed once with this liquid 
and afterwards with <ulute ammonia as usual. 

As a general method of decomposition, the *use of 
sulphuric acid is recommended, which expels hydrofluoric 
acid, and renders the silica insoluble. The substance 
(2*5 grms.) is heated in a Jena flask or a platinum basin 
with to 0 . 0 . of concentrated sulphuric acid, shaking or 
stirrilixg from time to time, till white fumes are evolved. 
Aft^ cooling, water is cautiously added to make the volume 
100 i'o., then 25 c.o, of nitro-hydrochloric acid, the liquid 
boiled for 10 minutes, cooled, made up to 260 c.c., and 
fllteiod through a dry Alter. Of this solution 25 c.o. are 
takeu, 5—10 c.o. of the ferric chloride solution are added, 
the liquid nearly neutralised by ammonia, 30 c.o. of citrate 
solution and 15 o o. of ammonia added, and the phosphate 
precipitated by 86 c.c. of magnesia mixture added during 
half an hour while meohanioa! agitation goes on. — J. T. D. 

OROAHIC-^^QUA LIT AT I VE. 

Tanning matters ; Qwtlitat^ analysis of . M. 

Kierenstein. C9iein.-21eit., 1906^ 80, 866. 

Not only auehtaoho taiwiip, ae {ttevioualy reported 
(see page 8^1, but all pyi^teohol tanikmg matters 
yield a preoipitata with aiateiMniane chloride, trhereas 


S. * 

no pyrogallobtaimin gives the reaction. The reaction 
is carried out by adeting to the cold solution of the tanning 
msrtei^l, drop by drop, a i*p<» oeut. solution of diaeo- 
benzene chloride. The precipititte appears at onpe. The 
solution of the reagent may be k^t unchanged for months 
in a brown glass bottle, — A. Q. £i. 

Wood pulp ; Reagent for detecting mechanical . 

A. Berg^. Bull. Soc. Ohim. Belg., 1906, 80, 168—159, 
The author recommends the following reagent for the detec- 
tion of mechanical wood puln Hignoc^uloBe] : p-nitraniline 
0*2 grm. ; sulphuric acid at 66® B., 20 grms. ; water, 80 gnns- 
Paper containing mechanical wood- cellulose is coloured 
orange with a brick- red shade. The coloration is easily 
recognised in the single fibres under the miorosoope, and 
the reagent gives no coloration with unbleached chemical 
pulp unless the boiling has been deficient. The solution 
will keep indefinitely. — J. P. B. 

Thebdine : Reactions of . C. Reichard, Chem.-Zeit., 

1906, 80, Rep. 287 ; from Pharm. Zentral-H., 1906, VI, 

623. 

Ok rubbing together a few crystals of thebalne and 
mercurous nitrate in a glazed porcelain mortar, and 
adding a few drops of water to the mixture, the latter 
assumes a blackish colour after half an hour or an hour. 
This reaction serves to distinguish thebalne from narootine, 
narceine, and papaverine, or to detect thebalne in a 
mixture of these bases. 

Thebalne may be distinguished from codeine by means 
of its reaction with diphenylamine and sulphuric acid. 
On mixing a little diphenvlamine with a few crystals of 
thebalne on a porcelain tile, and adding a drop of cold 
concentrated sulphuric acid, the mixture immediately 
assumes a deep reddish-brown coloration, which slowly 
changes partly into gr^n ; after the mixture has remained 
for 12 hours in the air, the colour changes to an intense 
violet-blue.— T. H. P. ^ 

ORQANIC--QVANTITA T1 VE. 

Tannin analysis; Use of chromed hide powder in . 

E. Nihoul. Bull. Soc. Ohim. Belg., 1906, 20, 236—240. 

The author has compared, using the I.A.L.T.C. method, 
samples of chromed hide powder with an old hide powder 
whiim had been kept for a year. He finds that from 
chromed powder containing 1 per cent, and 6 per cent, 
of chromic oxide respectively, distilled water only 
extracts about 2 mgrms. of soluble matter, as compared 
with 21 mgrms. from the old hide powder, in the 50 c.o. 
of the filtrate used for the determination of the non- 
tannins. Working with a standard solution of quebracho 
extract and 6*6 grms. of powder, almost exact results were 
obtained with Uie lightly chromed powder; those from 
the hide powder as well as those from the heavily chromed 
preparation, were incorrect. With a larger weight 
(13 grms.) of the heavily ehromed powder, resmts 
were obtained ; but since good results are also obtained by 
the use of 5*6 ayms. of lightly chromed powder, the 
author favours the adoption of the latter, providing it 
contain enough chromic oxide to keep well.-^. R. T. 

Leather ; Determination of sulphuric acid in . L. 

Meunier. Collegium, 1906, 296 — 300. 

The following modification of the method of Nihoul and 
de Koninok (Monit. Scient., 1904, 504) gives good reenlts, 
A hard glaM tube about 60 cm. in leigtii » bent, and 
drawn out at one end. A plug of glass wool is jflaoed 
near the bend, next about 20 cm. of pure granulated 
calcium nitrate (prepar^ according to directions given by 
Nihoul and de Koninok), and then a mixture of small frag- 
ments of the leather and calcium nitrate. A current of 
oxygen is led through the open end of the tube, the bent 
deuvery tube dipping beneath the surface of an alludine 
solution. The portion^ of the tube containing oafoitun 
niitrate ia now carefully heated, and eabseqnentiy the 
I heating is extended to that portion contaiiiiBg the leather 
I and nitrate. The leather bums eati^yln tihe py esenee of 
pgeygen^ and any volatile yrodnets eeoapltig primacy 
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platinum di«br incinerated over a aphit lamp, tbe 
rMidtt^ diaaol^ in bydrooblorio add, and teetM for 
•ulphatei, If the experiment has been properly parried out, 
these should be absent. When cod, the contents of the com* 
busrion ^be are transferred to a beaker with water, and 
nitric add neutralised if present. Hydroohlorio acid is 
then added, and sulphuric add is determined in the 
usual way. The process is accurate, but somewhat long 
and difficult on account of the large quantity of saline 
matter in the solution. 

In the following method, these difficulties are obviated. 
The leather is burnt in oxvgen in a Mahler’s bomb calori* 
meter under a pressure of 30 atmospheres. Four pieces 
of about 20 mm. diameter and 2 grms. in weight, 
are punched out from different portions of the leather. 
A similar section is taken from each as an average sample 
for oombustion, the remainder being used for the deter- 
mination of moisture and normal su^hates, the latter by 
direct incineration without alkali. Ihe samrde for com- 
bustion is moistened with a 3 per cent, solution of potse- 
eium carbonate, and dried. Fifty o.o. of N/iO sodium 
oarbonato solution are introduced into the bomb, and the 
•ample is then placed in the platinum capsule and the 
bomb closed. I^e oombustion is carried out in the usual 
way. After completion, the contents of the bomb and 
oajMule are washed out and mixed, and, if necessary, 
filtered. When oombustion has been oomplete, the filtrate 
will be odourless. It is acidified with hydroohlorio acid, 
and evaporated to dryness in a porcelain dish. The residue 
is moistened with strong hydroohlorio acid, and re-dried 
once or twioe to expel nitric acid formed during the oom- 
basrion. It is thw dissolved in dilute aoid, and the 
sd^hurio aoi^ precipitated as barium sulphate. 

U A be the percentage of sulphuric annydride calcu- 
lated on the dry leather, B the percentage present in the 
ash as normal sulphate, and 0 the percentage oorre- 
•ponding to the average sulphuric acid content of the 
skin sttbstanoe of leather, then X»A-(B-C), where X is 
the percentage of sulphuric anhydride corresponding to 
the fnn aoid of the leather. C must be experimentally 
determined once lor all 8. R. T. 

V4flatiU faUy ocidt ; Deiemwuituia of aolvUe and insoluble 

[ia buUer]. J. Delaite and J< Legrand. BuU. 

Soo. Cidm. Belg., 190fi. 80. 230-236. ‘ 

To obtain concordant results in the determination of the 
Reichert- Meissl value, all the details of the pre^ess must 
be standardised ; variations in any of the conditions lead 
to variations in the results. Bspeoially the duration of 
saponification greatly influences the results ; the longer 
the period the higher the Reichert- Meissl value obtained. 
The authors think this is due to de-polymerisation of the 
acids. Saponification by glycerol rields a lower value 
than saponification by alcohol, probably because at the 
higher temperature tome of the adds are completely 
decomposed. The figure for insoluble acids, on the other 
hand, is dWays higher with glycerol than with alcohol ; 
and the authors consider that in saponifying with gl voerol, 
in using the Polenske process for ooooanut oil, there is 
always a liability to error.— J. T. D. 

niv.--wi8irrinc & technioal notes. 

(OoiUiwued from fagtt 371.) 


Coagulaiian ; Nature of 
Ohim. Ital, 


. N. PappadA. Oaz. 

86 l%l 259-264. 
author's experiments on the coagulation, in dilute 
fohition, ol eoUoklal siUcio aoid, Prussian blue, copper 
lerrooyanide^ and coUoidai silver gave the following 
reenlte t (I) SolnMent of iioii< 4 iasoci*te 3 argaalo eompouniM 
have no eoagiilatiiig action. < 2 ^ The ooogtdaling aetioB 
of eleetgmiytef ^with menovalent eatblons depends on the 
vdoerii^ oi Iradve-difnsiQn of tfan latter, and inoteaees 
as tlds vOloeity increases. The foUowing series gives 
the eatldoni arranged aoooedhig the decreasing magni- 


tude of their coag^ting actions: hydrogmi, omrium, 
rubidium, potassium, ampionium, sodium, lithium ; 
the hydrogen ion is an OtoeMlon regards its action on 
silicic acid. (3) For eleotrmytes with bivalent oathions, 
the coagulating action varies in the same way in the saute 
g^up of elements, but is greater than that of eleotrolytes 
with univalent oathions i and (4) the same holds lor 
electrolytes with tervalent oathions. 

The coagulating action of electrolytes depends also on 
the electric charge of the cathion, and, with solUtioaS of 
chemically equivalent concentrations, increases with this 
charge.— T. H. P. 

Lesamido-eatein, Z. H. Skraup and P. Hoeriies. Monatsh. 

Chem., 1906, Sft, 631—652. 

NiTnotrs aoid reacts with albubiins with evolution of 
nitrogen. According to Sohiff, this nitrogen is derived 
from amide groups, CONHf, whereas Paalbas suggested 
that it is derived from the decomposition of free amino 
groups which are not coupled up in the form of pepti^ 
oomj^unds. The authors have investigated the case of 
oaeein, and have obtained deeamido-oasein, a yellow 
body, as the product of the action of nitrous aoim In 
order to throw light on the above constitutional question 
they have made a complete study of the products of hydto- 
l^^ls of desamido-oasein. For instance, If any atn^o 
poupe u^ero present in ossein in the free form, they should 
have been replaced by hydroxyl groups by the aotloA cd 
nitrous aoid, and the residues containing them shonidd 
appear amongst the products of hydrolysis in the form 
hydroxy-aoids. The authors, however, could detect fid 
hydroxy-acids amongst these products. Besamidooaselii 
on hydrolysis yields products very similar to thoae 
obtained from casela, with the exception that the tyrosine 
and the l 3 ^ine which are obtained fe>m oasrin an absent 
in the case of deaamido-oasein.^--J. F. B, 

Deeamiio-glutin. Z. H. Skraup. Monatsh. Chemi, 1906, 
27, 658-662. 

A STUDY with gelatin on exactly similar lines io that on 
oaeein (see above), and leading to similar resulti, psa^U* 
larly as regards the absence of lysine from ihe pr^itp^ 
of hydrolyM — J. F. B. 

Caeetn ; Some mptonta obtained from — . 2. H. 

Skraup and R. Witt. Monatsh. Chem., 1906, 27; 

06S-684.— J. F. B. 
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New Books. 

Till CiiATW0BRBB*s Handbook. A Manual for all engaged 
in the Manulaoture of Ajiioleo from Gay. By the 
Author of ** The Ohemiatry of Gayworking,’'^ &o. 
Chas. Griffin and Co., Ltd., Bxeter Street, Strand, 
London. 1906. Price 6«. net. 

8 VO volume, containing 354 pamt of subject matter* 
with 83 illustrations, and including an Appendix with 
general information, tabular matter, and a oibliographic 
list of books on Gayworking, concluding with an 
alphabetical index. 

The subject matter is classified under the following 
beads : — I. Materials used in Ga3rworkixm. II. Pre- 
pwation of the Gay. III. Machinery. IV. Transport, 
Conveyors, Ac. V. Drying and Driers. VI. Engobing 
jnd taxing. VII. lotting and Charging. VHI. Kilns. 
lA. Firing. X. Discharging, Sorting, Packing, and 
Despatching. XI. Defects. XII. Waste. XIII. Tests, 
Analysis, and Control. 

TB0KKis<m>CHXMi80KBS Jahbbuce, 1904. Ein Bericht 
fiber die Forteohritte auf dem Gebiete der ohemisohen 
Teohnoloi^. Herausgegeben von Dr. Rudolf Bieder- 
mann. Dtuok und Verlag von PViedriob View^g und 
Sohn. 27'star Jahrgang. 1906. Price M.12. 

volum^ containing 642 pages of subject matter, with 
illustrations, and an alphabetical index of names and 
subjects. The matters treated of in the text are as 
follows : — I. Iron. IL Aluminium and noble metals, 
ni. Gold and Silver. IV. Copper. V. Zinc. VI. Lead. 
VII. Nickel, Manganese, and Cmromium. VIII. Tin and 
other metals. IX. Sulphur and Sulphuric Acid. X. 
Alkali Industry. XI. Electro* chemistry. XII. Ammonia* 
and ^anogen Compounds. XIII. Alkaline Earths. 
Ac. XIV. Gases. XV. Silicon, Carbon, Arsenic, and 
Ant im ony. XVI. Glass. XVII. Earthenware, Ac. 
XVill. Cement and Artificial Stone. XIX. Explosives 
and Matches. XX. llluminants. XXI. Fuels, Ac. 
XXIL Sugar. XXm. Starch and Glucose. XXIV. Fer- 
n^tation Industries. XXV. Fats, Soaps, and Resins. 
XXVI. Essential Oils and Scents. XXVII. Water. 
XXVUl. Foodstuffs. XXIX. Organic Products. XXX. 
Albuminoids, Ac. XXXI. Dyestuffs. XXXII, Textile 
Industries. XXXIII. Paper. XXXIV. Photography. 
XXXV. Tanning and Glue, Ac. XXXVI. Manures. Ac.. 
Disinfection. XXXVII. Appamtus. XXXVIII. New 
Books. XXXIX. Register of Patents, Ac. 



M. Dunod m 
faris. 1901;^^ 
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PAiftBLin*, mtsining 24 psfm of MibiBjiA mattnt, anid 
9 Ulustratig^; 

The matfo treated of are the following :-^I. General 
Ocmsideratlons and Discovery of Oeone. U. Natm and 
Production. III. Ozone Nature, and Influence on 
Animal Life. IV. Ozone as Baoterioide. V. Deetruotion 
of Miasma. VI. Ozone in Medicine. Vll. Industrial 


Preparation by Electricity. VII. Sterilisation of Air and 
Water. IX. Industriar Applicatione of Water thua 
Sterilised. X. Ageing of Wme and Spirit. XL Purifioa> 
tion of Sugar Juice. XII. Bleaching of Starchy 
Textiles, Ac. 


I SoFftoKi BoBACursBi 1 LA Industbia 1>BLL’A01X>0' 
Bomco in Tosoana. Relazione del Prof. Raffaella 
Nasini. Pubblioata in Oooasione del vi CongrMta 
Intemazionale di Chimioa Applicata oha si terra in 
Roma neirApriie del 1906. Tipografia della R. 
Aooademia del Lincei. Roma. 1906. 

4to volume, containing 109 pages of subject matter^ 
and an index. The latter part of the volume includea 
five pages devoted to a bibliographic index of works on the 
sul^eot of Boric Acid. The text is illustrated with 65 
enMvings, and the subject matter is classified under the 
following heads : — 1. D^ioation to the Count Florestanu 
de Larderel. 11. General Description of the Boric 
Acid Regions. III. Description of tne individual localities^ 
where Boric Acid is produced. IV. History of the J^io 
Acid Industry. V. Manufacture of Boric Acid and of 
other Products. VI. Statistical Notes on the l^oduotion 
of Crude and Refined Boric Acid, and on the Commercial 
As;^t of these Products. VII. Scientific ' Observations 
and Considerations. Vllf. Appendix. LX. Bibliography. 




Alkau, Ac., Wobrs Rxoulation Acts, 1881 and 1892. 
Forty-second Annual Re|K>rt on Alkali, Ac., Works, 
by the Chief Inspector. 289. Price 8d. 


Accobdino to this report the number of works now 
registered under the above-mentioned Acts in England, 
Irriand, and Wales is 1068 ; there are also 137 w<wks- 
registered in .Scotland, bringing the total number of 
works registered in the United lUngdom to 1205. These 
numbers show an increase of 28 scheduled and registered, 
works as compared with 1904. 
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OffleUl Netleas. 

OOUMCNIOATIONS. 

Authors of oommunioalions road before the Society, or 
any of its Local Seetions^ are requested to take notice that 
under Rtde.48 of the Bye-laws the Society has the right of 
priority of publioatlon for throe months of all such papers, 
{nfriagoment of this Bye-law lendett papers liablo to be 
rejected by the PnUioation Oommlttoe, or ordered to be 
abstracted for the Journal, in which oass no reprints can 
be fnmiihed to the authev. 

DECENKIAL INDEX, 1896-1906. 

A Collective Index to the first^ fourteen volumes of the 
Journal (1882—1896)* a volume of 660 paws, was pub- 
liahc4 in 1899 ; a few copies of this are still left, price 
10#. (post free, U#.). A second volume (1896— IW) is 
in prepairatioh. The authors’ name index ^ now in the 
TWross, apd the spblbot matter index wUl follow in 1907. 
The whole Wwl form a volume of about 900 pages, “uniform 
in sixe, witli Jouifnal- A» the number m oopies to be 
printed will depend on the numbbr of applieall^ from 
membws, the Tteakfirer is prepared to i^cive jub- 
serlptions at the rate of lOtf. each copy, or 11#., post fr«. 
A fSm lor tw« yUl shortly be 

ID ofteiaMi .Ihey MNri ^ -#>• 

Indexl . 


CbanfM of Addrtss. 

When notifying new addresses, membssa are ireqnested 
CO write them distiiiotly, and state whether they Are 
temporary or pennanent. MuitipUoathm of adiMSsSa is 
aLw> to be avoided as tending to ‘create oon fo s m o* When 
sending subscriptions, the use of the lorm sAtaohed to 
the applieatiou helps to the veriSoatioo (d addresses, on 
which the safe delivery of the Journal depends* 

Bauer, H. F., l/o Canada; 800, McAllister Avenue, 
Waulmgan, 111., 1C.8.A. 

Carey, Wm. G., l/o Olsten ; Moulton 8et.tlement, 
Leysian Misaipn, City Road, London, 

Coffman, H.. l/o BoUih Albany Htreet ; 814, East Beiieoa 
Street, Ithaca, N.Y., C.Ra. 

Crighton, W. H., 188 (not 38), Evering Road, Stoke 
Nevrington, N. 

Green, Ibrcl. Amur G., l/o Brondeabury ; 40, Ouedlgan 
Road, Meadingley, Lms. 

Maim H. A.» l/o 3^t Street; 88, St. Mary’s EOAd, 
l^tershani, Kent. 

tarter, A. T-) f/e Basingstoke ; Coolavhi/^ St Stephen’s 

;,^;Rosd«''19^nQslew. 

Leman, W. T., l/o Beaumont; o/o liie iFort 

Arthur, Taxik, 0.6.A. ^ , 

liddie, W, T.i l/o ^ahudoa ; 14, WiUows Apsdell, 

Mjgi(E|KpM/D 'KingiitDWDS 

''S|m|B!9wii«nii> Lendoo, &W. ' 


tUktuk^im 


l/o Qhmw i O^pore Sim»r Worku, 
Cakwtt«k, Miiu ^ 4 

SM^Amipw, Vj gll ooamii^atl<mi lo4 

Ouwpuiflttm, Morpeth. ,* * 

AmpthiU Koad. Aig- 

Stiff, John T„ 1/0 Northdeet; 00, ParrOok Streot, 
QrayeMiui, Kmt. 

B., l/o Birmingham ; 82, Llanthewy 
B<»«d, Newport, Mon. 

^tym Thp^ ; J^al$ to U, SandWell Mannioii*, West 
End Lam, N. W. 

WaiMmaiJor, E. C., l/o Stanley Villaa ; Hill CreHt, The 
Moa^, HAmoom. 

*7 London ; 8, Friar'a StUe Road, Rich- 

mond, S.W. 

Yatej, A^m, l/o Manohoater; (Joumala), Lebong 
Sumatra 4 and (•uhaoription), 
Whiteley, », Odar Street, North Shore, 
Paokpool. 

Ctaage of Afldiou Roratrod. 

PtrkCT, E., l/o Buahford Park, Levanahnime. 
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[A.J 20,008. Pnoe. Fumaoee of tunnel dryera. 


Bnn, 18 
PaSfS. Be 


race. Fumaoee of tunnel dryere. 
Barw, Md Fuel Saving and Water 


Treating Oo. Remilathm ttielS.p:Sttve qum- 
of two hquidn to be mixed as they flow, 
wept. 18, 


extraotn 
. Appl., 


^ 20,8^ (OhriaW. Apfiaratui for aeparating 

different apecifio grarttiee.* 

», 2l0,^m.^dmy. Appmtus for producing extraotn 

>1 21,337. Zeitlan. Meohanioai produotioo of high 

, viKMia, Sept. 30. 

„ 3l,t»4. Aktiebolaget Separator. Ovatrifusal 

•jjaiatp [Appl. in Sweden, Oct. 11, 1006 ]* 

lARJ 10^^(1806). Jnoaiidefioent Heat Oo,, and Small- 
wood. Ste undvr X. 

” \VSS): fehmatoUa. Vertical kilna. Sept. 20. 

il'Sf ®««®fMinac«a. Sept. 20. 

M 11,877 (1800). Lanxa. £kt under XU. 

|l*-M|tTEL, OAS, AND UGHT. 


^,:!!SSry-.....ajy >w mxiag j^Mm 




^^**88^ ^ ^i^widewtng lamp fUf^ta, 

3 18,030 (1806). Boyd and McKhF* (teemtfon ni 
power gea. Sept. 26. 

18,617 (1806). Bemelmana. Oaa gemrata^ fur- 
nacea. Sept. 26. 

24,034 (1806). Still and Adamaon. Incandescent 
gM mantles. Oet. 3. 

27,001 (1005). Hiby. Coke ovens. Oct. 3. 

gr2r^' 

8270 (19()6). Bauke. Suction gaa Tiroducem. 
Sept. 20. 

8778 (1^). Bauke. Suction gas generators. 
Sept. 26. 

10,845 (1906). Pitepatrick (Weickart). Burner for 
liquid combustibles for producing a Bunsen flame. 
S^t. 20. 

12^76 (1000). Economic Safety Gaa Co., and 
air^'^^l^pt^S!*^*^*'**** PfWluciag oarburetted 


lIL-^DESTRUCmVE DISnUJiTION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.J 20,070. Wilson and Downing. Apparatus for 
vaponsmg petroleum and other fots and oils. 

^®pt* lOt 

„ 21 .209. ^ppers. Eliminating without danger the 

combustible but low grade gases of dry dlstllla- 
Appl, Oct. 23, 1806 . 3 * 

fC.S.J B^l-terfleld and Watson. Set under 

*’ Thompson (Soc. d’Eclairage et de 

Chauflfage proc. A. Guy). Vaporisation of 
petrol 1 ^ other dila Sept 20. 

IV.--COIOURING MATTERS AND DYESTUFFS. 

[A.J 20,633. Johnson (Bedisohe Anilin und Sode Fabrik) 
ManufaetuM of cokniring matters of the anthra- 
cene series.* Sept. 17. 

„ 2(1.802. Newto(^y«r und Co.). Manufacture of 

anew^estwffof theoxarinoeoriesanditsfouco. 
deriemtive. Sept. 18. 

f, *20,837, Johnson (Badische Anilin und SodaFablik}. 

Afonufacturo of anthraoene oompounds and 
thereifrom. Sept. 10. 

,, 21^9. Lake (Farb. Mtilfeiim verm. Leonhardt und 

l^pt ^ colouring matter. 

[C.8.] NoBiday and Sons, Turner 

aiwl Manulaoture of blue and black 


colour^ math^ C^t. 3. 

23,740 (18051 Yidjl. Production ^ oolouring 
letter*. SentFfl. ' ««wur«ig 

174^ (19(M), ^llfo Oo. W 


f^mm, Am mammm vitjcqtett, 
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i>oo»tt7. * See under Vtt, 

7 r - - w ' -y ^)- Bryin# looM iwooi yum, Ac. , 

itf *tr»ndi* Oot. 8. 

** Wi W (IW). JpiMMet wid Soo. Om. de U Soie 
Ajti«<Ji©IJc linkmeyer. Method of produomc 
oeiUuldee ihread(k Sept. 80. ^ » 

TO-C^trf>TOING WOOD, PAPER, LEATBER, Ac. 
, taa] 11,908 (1906). Pte uid Kopeta. See under IX 

m— Aans, auuus, and salts. 

[A.|: 20,807. Humphrey. Sepereting and collecting the 
c^stitoente of atmoepherio air. Sept. 10. 

^ 21^188> Bambridm. Recovery of eulphor from the 

eolimttr aalts of the alkaline earths and metals. 
Sept 86. 

«i 21,401. Garroway. Manufacture of acetate of 
r/^c, oyproduota. Sept. 88. 

[CS.] 19,180 (1906). Stuart’Bailey. Manufacture of 

mtrate of soda and recovery of by-products. 
Sept. 86. 

»» Butterfield and Wafeon. See under 

,f 27 i 009 (1006). Johnson (Badisohe Anilin und Soda 
fabrik). See under Xt, 

»i 8810 (1966), lieocsur. Purificationi of ammoniacal 
copper solutions. Sept, 86. 

M 8971 (1800). Poulenc. Extraction of lithium as 
hthlum carbonate from its ores. Oot. 3. 

,p 11,^0 (1006). Benton. Kilns for buminff lime. 
Oct. 3. 

Tin.~GLAS8, POTTERY, AND ENAMELS. 

[A.] 80,965. Deselle. Regenerative gas furnaces for 
purposes.* Sept. 8l. 

{C.S«} 24,913 (1906). Oottueb, Decoration of enamel, 
porcelain, glass, Ac. Oot 3. 

„ ^^^^8 (190®J. Thornton, SWp, Ingle and Stanley. 

Kib?a for burning or fixing clours or glaze on 
glhw, earthen ware, Sbpt 26. 
t, (1006). Ohambera. Manpfacttire of glass. 

Sept 26. * 
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‘ like.* Sept 'fib.-'' 
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fjtte % pulv^eiitg «Ad 
Sept 27- 

„ filpftlo. Mdlivor end 

midt»es. Sept 87. / , 

[GS.] 18,877 (1005), limandeMimt 
wood. Smelting, oeticible» : 
and like fomaoes. Sept 86. 

„ 19,188, 10,198*, tod 1M8«» 

Manufaetnre of metailid sifoye^ ,,, 

,p 19,868 (1906). Oaeffsen. Ptot^ 
aluminium ailoys by 
„ 19,781 (1906). SimptoaT 

metals and apparatus 1 
„ 19,781* (1906). BLdeumkmi 

alloying metals, (fct 3. 

„ 19,839 (1TO6). Worsey and MoaL Tipribintoif a 

composite ores or zinc waste, 
zinc white and other prodnetf. Oot, I* 

„ 22^ (1906). Enke. Snlpha^Cito el 4^^ 

their by-products. Oct 3. 

„ 26,080 (1906). Heskett ProeeM for omU^ 

metals from their sulphides, imt Ifit ; ‘ ' 

„ 3628 (1906), Day. Proeess for st&eltbo|t 

converting mattes. Sept 26. 

„ 4199 (1006). Brunet ■See-'uu4et^«Mmi^<ir: ’/.'t' 

», 0096 (1906). Defays. MtottleM^ 

Martin fumaoes. Oot. k>v-« >, i' ■ ; ; ' 

XI.-ELEC?rRO.CttEMIBTItY AS» j 
MKTALLUaQY, 

[A.] 20,712. Roberts, Robert* and ' 
deposition of metals aud 
»» 80,716. Roberts, Roberts sAd Ja6liwpy<|.' * ' 

metals and thpir attoyi^ Srt 
„ 21,081. Cowper-Coles. 

by electrodeposition. Sept. 28; ’ ' 

„ 21,082. OowpM-ColM. 

ders, tubes, Ac. Sept 22. ' ] 

„ 21,100. Ashcroft. EleotrolyWnlU^ 

Compounds. Sept. 22. * ‘ , 

„ 21,888. Nevfile, Ouye and Gupe; 

the electric arc for ‘ ' ' 

gaseous mass. Sept. ^ 

„ 21,840. Cowper-Coles. Eleet'.iw 

copper wire, strip, or the Hbe; ' 

„ 21,416. Kjeliin. Electrical M 

Sweden, March 6, 1906.}* 

„ 21,688. CoWpe^Coles. iBla. 

of metal wire, strip, or Mtia 1 
[0.8. 1 18,931 (1906), iuriclm. 

„ 20,148 (1^6). Whitehtod am* awifsnp* areasr. 

ment of wuod to be -msid 
apparatus. Sept. 26; ' '' 

,p 20,600 [1906). Hatfieid,and * 

Co. Metcury eleoMytes Ittr S 
Oot, 8. • 

„ 23,696 (1900). PlatsehiCk. 

Sept. 26. 

M 27,099 (1906). Johnson C 
Fahsik). Elsetroiytie 
acid. Sept 26. 

8452 (1806). Pa«l%. |3tot^ 



Kb* V'tvetor. 





CAa] 2l»0 7X jPito iifdiitl iM liquid ftoap tit 

ir^tikbl* Ottk;'* ; * '""" . f ’’*' ' ' ' ' 

[C.6.] 1 1,877 (180dL tiunbi. par* 

tionUktly ft^pM ttit extraction of etearine 
, teiin. la^ aoldi ia eulpho*oleM) . aoid aolution. 

. : \ <m*x 

PAINTS i RISSINS, VARNISHES ; 
india-rubber, &c. 






(A0-*PioJi»NT»» Paints. 

fAt^] 80;?08* Viliard. Compoaitioii f or painta. Sept. 18. 
|Q.S.] 18.180 j 1905). Fireman. Manufacture of pimting 
ink pigments. Oot. 8. 

19,889 (1905). Woraey and Hoal. iSee under X. 

„ 25,693 (1905). Feilmann. See under V. 

w, 4199 (1908). Brunet. Obtaining lithojpone from 
‘ complex ores and other lubstanoes. Sept. 20. 

• 

{0. ) — ^IndxA’Rubbxr. 

[A.] 21,493. Claeesen. Manufacture of masses of the 
nature of vulcanite or india-rubber. * ^pt. 28. 

XIV.— TANNING, LEATHER, GLUE, SIZE, Ac. 

rA.1 20,918. Jury. See under I. 

{0.9.1 ^850 (1900). Johnson (Badische Anilin und Soda 
Fabdls). IDeoolorisation of extracts containing 
tannin. Sept. 26. 

XVL^SUGAR, STARCH, GUM, Ac. 

' . 

{A,] 90,638. Gross and Brim. Manufacture of xantha- 
iates certain oarl^hydrates. Sept. 17. 
tf' 21,865* Calico Printers* AsiSMMtion, Browning and 
Barlow. Manufacture ox soluble starch and 
dextrine. Sept. 27. 

XVIL— BREWING, WINES, SPIRITS, Ac. 

{A.] 20^6. West. Manufacture of alcohol from peat. 

fm^ties. Utilisation of spent hops. 
i^pt^25. 

„i. 21,326. Hellwig. Washing apparatus for spent 

pwlt or grain.* ^pt. 26. 

M I 21,567* Rlektrochemische Werke. See under XX. 
jt0.8T] 18,680 (1905). House. Fermenting vats. Sept. 20. 
„ 18*637 (1905). House. Mash tuna and intusion 

decoction and digester vessels. Sept. 26, 

„ 26^1 n906). Cowell. Treatment of malt. Oct. 3. 

«, 5185 {1906), Vloeberghs, Process of fermenta- 

tion. Sept. 20. 

H 9886 (1900).^ Poliak. Conversion of diastatic malt 
extracts into solid form for roaderine same 
durable. Sept. 26. 

l4i2»568 {1906). Nilsson and Jonson. Improving the 
, quality of wine and the like. Sept. 26. 

SANITATION, WATER 
' A DISINFBCJTANTS. 

v'' (4->— S'pone. 

rAJ: 2l,li9C ‘1^ Manufacture of food for 

lor 

^ ^ i Wajwi ' 


toss.] }«.BQ2 tlSOSrSttXtMtf Wd |r*tw»k, D^ttm 

Hve distillation tit Mum and othi 

^ ' "v ^'orgaaip wanfo , Jot/ 

euoh as ammpiiia and oil, and ntlmation of tl 
residue. Oot, A 

„ 26,527 (1905). Westfope and Cooper. 6toriUsin| 

softening, and lieating wa^ and other liquidil 
and apparatus therefor. Sept. 26, 

(C.)*-I)WIHB®OTAH»8. 

[A.] 20,680. Houghton. Antiseptic compounds. rU.I! 

Appl., Sept. 25, 1905.]* Sept. 18. 

XIX.— PAPER, PASTEBOARD, Ao. 

[A.] 21.460. Jackson. Paper, and the mannfaotut 
thereof. Sept. 28. 

[C.S.] 24,563 (1905). Pearson. Substance for renderfo 
paper impervious to oil and grease. Got. 3. 

„ 10, 228a (1906). Johnson (Badisohe Anilin un< 

Soda Fabrik). Manufacture of substance 

resembling celluloid. Got 3. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS, 

[A.] 20,586. Daege, Knoll and Knoll. Manufacture o 
santalol carbonate. * Sept. 17. 

„ 20,918. Jury. See under I. 

„ 21, 165. Johnson (Badische Anilin und Soda Fabrik) 

Manufacture of camphor. Sept. 24. 

„ 21,171. Goldsmith, and British Xylonite Co 

Manufacture of camphor. Sept 24. 

„ 21,180. Goldsmith, and British il^lomte Go 

Manufacture of oamphene. Sept. 24. 

„ 21,567. Elektrochci^iscbc Werke. Process of de 

priving alcohols, ^d especially ethyl aloohol, o 
water. [Ger. Appl., Sept 29, 1905.]* Sept. 29 

[O.S.] 21,814 (1906). Spurge (Spurge)., Manufacture o 
aldehydes. Got. 3. 

XXI,-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 21,189. Thornton. Photographic dims. Sept 25 

„ 21,584. Neue Photographischo Ges. Process foi 

converting silver pictures into pictures k 
higher oxides of manganese, and for toning silvei 
pictures, [(^er, Appl., Oct. 12, 1906. J* Sept 29 

£C.S«} 13,032 (1906), Mallam, Printing and developini 
photographs on silver chloride paper. Oot 3, 

„ 22,725 (1905). Zimmermann (C^em. iPabf. auj 

Actien, vorm. E. Sobering). Ihrodpotfon oi 
colour^ photographs. Oot. 3. 

„ 7935 (1906). Bloxam (Neue Phoiograjckkiohe G«e.)< 

Reproducing pictures hy imprintku an origti^ 
picture that nas been treated ^yditi^on 
peroxide. Sept 20. 

XXIL— EXPLOSIVES. MATCHES. 


[A.] 20,889. Lida . and "^WilUamaon, 
Sept 20. 




21 , 240 . and jj^ocess of makiiMI 

{CSJ |48?|^0), for dfo to 
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:%^^mMn,;im‘m0m, m-miommi,^ 

(VMUiiimi Ir6m 

, , j;., M , , ,j,^ ,, ^ 

' BkOLMK ipATliriB. 

4imUin0 Uwidi > An in^oved machine for . P. 

SiitwMr, liU©^ PriHioe. Eng. P*t 20,697, Ooi 12, 1006. 

^ PWff wire.g*ujse or pwftUel wir«#, is roUtod 

it n higli •tie^d on. an nids, and tns liquid to be atomised 
it emyed into the drum. The edges of the wires, on the 
nntiide pt the drum, are ^herpei^, so that the liquid 
leaves the drum from the summits of very sharp angles 
or manti; It is stated that with a drum 80 cm. diameter 
and 16 oio^ deep, 20 tons of water have been atomised in 
an honr*^^. R 0. 

BoUer oamposUions [for preventing incntetation}, P. Smith 
and P. J. E. Simth, Grantham, Pat. 21,880. 
Oct, 20, 1905. 

Thi claim is for a boiler composition composed of fluid 
extracts of bark, hemlock, and potatoes, mixed with 
sodium carbonate or a similar alkali. The extraots of 
bark and potatoes are made separately, by boiling with 
water, ana the other ingredients are subsequently added. 
Twito^rae^a^ grains may be added to the extract, 

Feed‘Water of ateam hoilen ? Treatment of the . W. 

dark. Hamilton, Lanarkshire. Eng. Pat. 22,148, Oct. 
31, 1905. • 

Tux claim is lor the process of treating the feed water 
with flue gases or with carbon dioxide, previous to its 
introduoUon into the boilers. This is effected either by 
spraying the feed water into the flue, and collecting the 
treated Water in a reservoir, or by withdrawing the gases 
from the flue by a fan, and forcing them through the water 
in the feed tank.— W. H, C. 

(SfTnohe-consuming furnace, J. S. 8. Fulton, New York, 
Eng. Pat. 24,620, Nov. 28, 1906. Under Int, Conv.. 
April 10, 1905. 





pra' i^' ii b<W#. 

wwiiUwIuMMl.' Aprimu«iaim|y^#i(MMM^M 
tteea^^ tbi'lwt,, *, M4’4a ftirn' jiiito'bliiiriiiiiiii '|ijwi;’‘ 
the smoke^ atu deficNOtod'haiflC'.uponlm^liic$ ‘ 

9, 10, and a A se<mndarysu]^7l^S«^^ 
the channel, 17. oontroUed by 

through a suites d* tubi lA 

wails. 9 and fO, m luM tetmlttbld 
the points indicated by the flguves, 16 and M 
mixture of gases and air passes on thiwmiril! 

12. Into the combustion (mambsm ’ . 


hf iryirM HdmMm.md'4il4g^^ 

E. Vial, Brussels. Eng. Pat. 6867, 

8X1 Pr. Pat. 864,291 of 1906 ; this JT., . 

Unitxd Statxs PtTXJTts,^ , / ' j'\ ^ ' , 

Pprometer. P. J. Albrecht. Pittsburg; Pai 
880,278, Sept. 4. im, 

A coHPoeixi tube, oomposed qf an outer t«ibe,ni/||P4Sf 
and an inner tube of kon^ whioh are ximly wtssied 
together at their outer ends by a nut» 
casing containing a dial and p^ter, and meeluHmibr 
opera^nx the latter. The casing is formed iff two 
provided with lugs,^’ by whicA they are ibejNI tqgM^^ 
and has ^e inner end of the outer braSI ftPW 
attached to it. The inner end of the Iron ViSS& 

beyond the end of the brass tube into tne eiiiidb{g,,ssi^ 
•ttacW by TO Hm TOd levw to «e 
The differentiil emnsion of the two 
brass under the influence of heat it iadkiated^i^^l^ 

Z>fy«rj . R. a HIdii, 

U.8. m 880,488, Sapt. V 1908. . ; . ' 

Two concentric cylinders, arranged so ae 
annular space between them, are supported solMl Ib^ ' 
can be rotated on rollers in a posiuon 
to the horizontal. The materials to it drtteEpx dllNUlblt 
on to a floor at the upper end of the bihw AtU 

oarried through the inner cylinder, 
lower end by ploughs or raobles xttidM td^ 


lower end by ploughs or raobles xtthtiM td% liiiK 

chain, which passes through the 

returns over the top of the outer ' 

rollers. The heating medium enters . 

at the lower end, and leaves at the, 

Drtftrs r«i*,» 

880^^21, Seitt. 11,' iWa.,, , ' i -7.: . 

Sn a«r. Prt. » «,94»-of 1808 , 'ad,*, 




i!li3 






‘Ti. 

Sept. U. 1906. ' 

TUx appsratuB oonsists of an inner 
whioh IS rotated in the direotidn indicated^ tSl 
and encha in an imter statimry^^M^^ 
supported on the stao^ 6. The XuiMV; 
between the qylindeni is divided by ^ 

^ upppr speoe, 6, and a iowmf euq^ fc 
IS applied to the lower spi^, 6, ihrouibfiei>|iA 
the puinp^9,,endzair is 




vi« 


ot" 





inner lurface, from which it is loosened, ns the 
Oylind^ff oontinues to rotate, by the pressure in the space, 6, 
and is finally removed by the scraper, 12.— W. H. C. 

Frbnch Patiwts. 

Jurying itpparcUus ': Rotary . R. G. Poneet. Piv 

Pat. 364,304, March 16, 1906. 

A KO^SOMTAL or inclined rotary cylinder is provided on 
its surface with a numbcn* of longitudinal shelves, 
whioh raise the material under treatment from the bottom 
of cylinder, and allow it to descend on to a seriee of 
loi^tudinal tubes, mountwl in the ends of the cylinder, 
and extending the whole length of same. These tubes, 
of any convenient section, have their walls extended 
form longitudinal ledges, preferably 
hduou in shape, by means of which the material is turned 
over, iuad discharged from one tube to the other, filially 
the bottom of the cylinder, from which it is again 
^sed by the aforesaid shelves. Means are providea for 
drawing a current of hot air through the cylinder.— C. S. 

pvlwndent a^d other maierials ; Proc€«s and 
for . J, Savary. First Addition dated 
20, 1906, to Fr. Pat. 362,315, Jan. 10, 1906 
. (this J., 1006, 083). 

TiOt i^ddition consists in arranging the dr3ring ohSmbers 
in tiers, and in providing them with double-jaoket^ 
l^toms which are nroteoti^ by an insulating covering. 
Th« mateki^S to be curied are moved through the chambers 
by Mados br stirrers, carried on hollow rotating shafts 
wMifil through the ohatnbers. The heating medium 
is osnsed to pass throijHfh the hollow shafts as well as 
through th« Jaokets.-^^^ H. 0. 

Wgaids? A^raius for mechaniaaUy . 

W, Rdttmann, and J. A. Miller und Co. ifr, Pat. 
m,m, March 29, 
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emnd nne^ly under m 
hmoeiice of heat. Phe epixal 
h nwnoiM on flight •!»». « 

Fig. i), made of German rilyar 
or some other badly conduct* 
ing metal, and has a diso^F, 
attached by a short W, B, 
made of copper cn* some other 
good metallic conductor, to the 
other end. The face of the 
disc, F, which is turned 
towards the eye.pieCe, J, is 
polished to prevent radiation, 
wd the other side, the spiral 
itself, and the connecting 
piece, E, are covered with 
lampblack to render them 
capable of easily absorbing 
heat rays. The apparatus is 
f^ussed by the rack and 
^ion, K, BO that the 
heat rays from the object the 
temperature of which is to be determined, and toward 
which the lens, 0, is directed, are ooocentiated upon th 
s^dral, and a pointer, G, carried on the disc, F, indioates tb 
temperature on the scale, I. The pyrometer is graduate 
by observing the point of fusion of bodies of know 
melting point, or by comparison with another thermc 
meter. — W. H. C. 

Gxrman Patent. 

Bwporating apparofua ; VeHittd . A. Oud« 

Ger. Pat. 169,243, May 20, 1905. Addition to Gei 
Pat. 160,670, Feb. 28, 1904. 

Ik the apparatus described in Ger. Pat. 160,670 (this J. 
1905, 1162), the liquid to be evaporated was supplieii 
to the heating tubes by means of a distributor, which Hu 
it to pipes discharging vertically into a chamber beloi 
the vertical heating tnbes. It has been found that wtUi tfai 
arrangement the nquid rises more rapidly in the heatiiij 
tubes opiate the outlets of the supply pipes than in th 
others. To overcome this defect, it is proposed in thw 
present patent to bend over horizontally the ends o 
the supply pipes leading from the distributor.— A. S. 

IL^-FUEL, GAS, AND UOHT. 

{Continued from page 878.) 

Oils need for gas^making purposes ; ComposUion am 
wduation of — — . R. Rosa and J. P. Leather, Analyst 
1906, 81, 284—298. 

Ik a former communication (this J. 1902, 670) the authori 
showed the possibility of judging the value of an oil fod 
gas-making purposes by the results of certain ohemioa 
and physical tests. Since then they have made experi' 



Pat. Wfi of 
Wer this J., 1906, 

BdAkhfmmHer*; Sp. 

• ..T 

will, ii.TgWI<P>PPi 





fl<to*(OMBaiijM,j,««a, lumiurtiA jk*«^ mmSIm 

lA '|(dWid|ig 

<)^poiind« _ w;' 'giihaiikttil' 

oaiiMd by fbe pm^noe of biie txs uim tii^ \i) mia 
oomp<^d8 tee ibove Y«lu»b)o in propoHIbn m tliy tee 
mn fully iiydr<^g^ted. rings we praotl. 

otHy Tteuelete for ** oreoking ** purpowa. 

As regsirdis the reUtioxiship between epeoiflo gnsTity end 
refreetive index, It wee found thet the epeoiflo refreotion 
of opm ohein opmpoundaj whether pereflin or oleflne, 
wee ebout ^j55fl to 0‘5fl0. The epecifio refraction wae 
rednoed by the presence of a heXamethylene ring, and still 
more so by A taturated double ring, whilst, on the other 
hand, this value was increased to a considerable extent 
by the teejlettOe of an unsaturated ring, as in the case of 
tetrahyamaphthalene. 

In illuttVAunff the application of these oondusions, the 
authors here only compare the fractions boiling between 
280P andflOitf C., these being presen tin all the oUsexamined. 
In the case of Pennsylvanian oils the specific refraction 
of this fraction (0'666) was lower than in oils of other 
origin, and pointed to the presence of a large amount 
of {iteaffins and olefines. But the specific gravity of the 
oil {0*63fl) and that of the substance troMu out from 
ether<aloOhol solution (0*8491 indioated a mixture of 
paraffins, olefines, and paraffinoid bodies, com- 
^nnds with one ot more loim open chains, together with a 
nexamethylene ring, and this conclusion was confirmed 
by the high valuation figure of these oils (U,967 to 
15,944). In like manner the same fraction from Bussian 
oils was judged to consist, in the main, of paraffinoid 
compounds. Texas oil, in which the fraction had a 
ep. gr. of 0‘J95 and a specific refraction of 0*649, 
apparently contained a considerable amount of fully 
bydrogenised complex rang compounds not of a parafilnoid 
character — a oonolusi,on connxmed by the valuation 
figure. In the case of Boumanian oils the average speoifio 
gravity (0*662) and specific refraction (0*557) of the fraction 
pointed to the presence of a considerable proportion of 
unsatorated ring compounds. Certain Boumanian oils, 
however, came between Bussian and Pennsylvanian oils 
in their characteristics. Borneo oil was remarkable for 
containing a larger proportion of unsaturated and par- 
tially .^drogenised ring compounds th«i any of tbe other 
oils. This was shown oy the high specific gravity (0*936) 
and low specific refraction (0*^) of the fraction, which 
were in accordance with the remarkal^ low valuation 
figure of the oil (7425 to 6067). Kansas oil, the fraction 
from which had a specific gravity of 0*660 and sp^ific 
refraction of 0*665, was judged to be inferior to Penn* 
sylvanian oil for gas^maung purposes, Oalifomian oil 
apparently contained a considerable amount of paraffins 




and paraffinefid compounds, together with some incom* 
pletefy saturated compounds The sample of Calioian 
ml examined was concluded to contain a somewhat 
greater quantity of open chain compounds than the 
Bussian ^s did, Grosny oils resembled Bussian oils, but 
were of less value for gas>making, probably owing to their 
containing^ less true paraffins and more paraffinoid sub- 


Hb in, dIamMte, and that wlik 

apart, a very dffeotive eepteation m Ik 

obtained when the flow of fas is so ri|t|||ilod& 

of pressure of <aboiii 1 in; per plato isA ^ ii^ipSd, , 

about KXf P.— H. G. 0. ^ 

Araeniureit^ i2emo«nf 

flne. 0. Wop.ta)QL Oieitt, m* 

Txn hydrogen is passed upwards throuiA A 

packed with a mixture of two pAda 

and one part of moist sand or other inert mhtMlIllllii Ix 

the column of purification matcsial bo 

the whole of the arsenic is retained. A tSMliA qniftnlli|nte 

chlorine is set free, but can be easily removod ny 'yiftrf'fnff 

the hydrogen through a second eylindOr pacied 

nearly dry slaked lime.— A 8. | 

Tanialum an^ the tantalum lamp, Werner v ot i' lB<|toiL 
XIB., page 937. 

Enoush Pxtbvts. 

BriqwUea from fuel, orea, and the lake a Maniffmtiifk 
J. Noll, Frankfort-on^Maine, Wwgffi* 

Germany, Eng. Pat. 12,616, June 16, 1905. 

Int Oonv,, Sept. 14, 1904. 

Tpi refuse of lixiviated cellulose or woOd^mfip ii 
uith powdered coal, and the wh^e tbi waj^Fhi y 


lixivium as will give 6—10 parts of dry 

Peat and aamilar fud eontaining a large a 

Method of and apparotua for partly 
function wUk coke ovens. OWbayerische 
und Fabiik Cbemischer Produkte A.-G., BonoilMt« 
Bavaria. Eng, Pat. 6603, March 7, 190A ^ 

Oonv., May^, 1906. V ; : . 

Sna Fr. Pat. 367.174 of 1905 i this 1606, 


Fire damp (methane) or other light gaa or gasfs if ffMiies 
or ether placea i Apparotua for meddm mptmm m0. 

tfUume of . J. MoCutcheon, OBw AMO. 

Dec. I, 1906. XXin., page 964. 

Qaa manufacture [Coal gat mixed vAUk prgddm 
E. G. Shadbolt, Grantham, lines, 

Aug. 22, 1006. ' T 

Coal gas is made by the usual method of otebfmMinAiiM 
a portion of the gas from the ptoducte A n^gsd 


from the retorts. To effect thKvn !I^PA qSm 
non-conducting material, is proviM b»tWMlhn| 
and the pipe which connects the hydraulic 











ll^S^ '£«Uf faatWNA «l(|.'«^:'<0 

7atbim J^o»Uk7 ef ‘r^ t,r^ 

P. wft»i»d. CoWgli*. felg- P<rt- SWO, Jf«b. l», 1906. 
■Do^ Hit 0«WC?A. IC 1906. 
f<m omidiMiftiitf th6 MtfMtu* oombuftion produota of oom- 
ellM^Hy tor nw in iubmarliiw, the carbon 
h<Wli4f ooStiined ib the gn^s ie 6xed by addiM a baw, 
£^er before or after the gaees have performed their work. 
li e T^atUe base, as ammonia, be used, it may be evapo- 
rbM uMer pressufe, and thus made to perform wk 
by expimston, either separately or in combination with 
bhe combustion gases, Sodium nitrate may be heated, 
the oxygen required for combustion, together with 
mditrm hydroxide, which can be dissolved and used to 
ibsorb the carbon dioxide. Or, alkali peroxide may be 
nbnloyed to supply oxygen, or to oxidise directly car- 
bcmaoeons matenal, in both oases producing a base 
ndtable lor absorbing the carbon dioxide.— R. L. 

Chi$ coiofifntier. J. W. B. Stokes and 1). Stewart &> Oo. 
(1902), Eng. Pat. 21,872, Oct. 27, 1906. XXIII., 
page ftt*. 

flf«# awdyw r AppanUut for 

]^rady and Martin, Ltd. Eng, Pat. 12,220, 
May 20. 1906. XXIIt, page 964. 

Tmptraiuri of materials; Compositions for use in raising 

and mainmnimg the in the manujaeture of calcium 

eafUde and other processes. H. L. Hartenstein, Con- 
Bfidh,, U.8.A. Eng. Pat. 10,167, May 1, 1906. 

Sm 041* Pat. 819,218 of 1906 ; this J., 1906. 644.— T. F. B. 

OaiMk's Manufaeiure of — — . H. L. Hartenstein, 
SLittoe, Mloh.. ui.A. Eng. Pats. 10,168 and 
10,169, May 1. 1906, 

8il 04. Pate. 619.219 and 819,221 of 1906; this J., 
F. B. 

MUeantMs for Ittiwmdesmnp deetric lamps Manufacture 
of ^ — J. R. Ckawford, London. Eng. Pat. 14,898, 

,J,dy 1W6* 

A JWtASOWT composed of a conductor of the first class, 
s.o„ a carbon filament, is immersed in a bath composed 
^a pure hTdhmarbon, such as bensmne, in which silicon 
teiidilibOnM^ nr boron or silicon triethyiphenyl, or other 
brgaiiie compound of a metal ** has been dissolved. A 
cittxtnt if thep passed through the filament to rmse it 
in JbiMdegoe^, whm^hy graphitic carbon and the 
are deposited upon it as a dense coating.— H. B. 

MmnsMli fpf doelrie ineandeseetU lamps ; Manufacture 
; M SSeming, Haleosee, Germany. Eng. Pat. 

Peb. 1, 1806. 

MaiEnsOts Me lemed of hydrogen or nitrogen 
chromium, molybaenum, or tungsten. 


^bHber seWf^^ly M in admixture. These compounds 
. i^takiedV redncti ' *'‘“- 


y ™«vtion of the ©orrespondfam oxides 
mnai oT by some other metal which nas less 

_ ‘ oxygen than magnesium, akiinlnium, pot^ 

iS'^or sodium. 1:he pfoduet obtained i® purified by 
SEMment with acid, and after mixing with an agglomerant 
Is lormiAinto filainents,which are heated in an inert atmof 
Xtbort by an Oleotrie oumnt. The ourrent atrangth u^ is 
SS«t ^bl« that Whieh the lOauentswlttaubM^uei^ 
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, *' vlJxiWTiW. ‘ 

iWs.:4v^ — ' jk% 
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,j^ing'M '^ — * f 
;&m. US. Pat. I 


Of tmf 7 A^pnrat^s hft i 
fttolsiipl. M. Ekenbmg, Stbe 
Sept. 4, 1906. 

BmPt. Pat. 832,600 of 1908^; this J., 1908. l288.-.-Ti 

Fuel 7 Artificial and process of making same. V* J* 

Kuess, Tunis. 0.8. Pat. 830,833, Sept 4, 1906, 

Sxx Eng. Pat 7481 of 1904 ; this J., 1904. 817.— T. F* B. 

Oas 7 Apparatus for producing — — . W, A. FoumeMr 
, New York. 0.S. Pat 8294518. Aug. 28, 1906, 

A OAS generator, for making water- j^as and producer gas*- 
has a fuel-charging hole provided with a lid in its u^per 
wall, and has a smgle outlet which oommunioutea mth 
two gas mains. The connection between the outlei and 
the mains is controlled by a valve in such a manner that 
on opening one paasagOr the other is closed. The generator 
is connected with a casing oontainiim a heating ohamW 
and a retort within this chamber. The heating chamber 
receives producer gas from the generator by a separate 
conduit, whilst the water-gas and producer gas issuiim 
by the common outlet can be directed either to the retort- 
dr to the heating chamber by moans of the conrtrolUiig 
valve. — R. L. 

Oas producer. W. B. Hughes, Philadelphia, Pa. U.S. 
Pat. 829,661, Aug. 28, 1906. 

In a gas producer, a revolving body is combined with a 
revol^ng oase, independent of the body, apd a stationary 
ash reowver, into which the base extends, leaving an 
annular space between the latter and the receiver for the 
discharge of the ashes. Adjustable scrapers are arranged 
in the annular space for regulating the discharge.— E. L. 





. M. B. Shaw and 
U.S. Pat. 880,016, 


Gflw 7 Apparatus for generating — 

W. P. Rhody, Wapakoneta, Ohio. 

Sept. 14, 1906. 

** CfeuDB OIL ” is forced from a store tank into a reservoir 
by a pump operated by compressed air. It is then foi^ 
by compressed air from the reservoir into flues set in a 
furnace, and a regulated proportion of compressed air is 
mixed with the oil as it enters the flues. Compressed air 
from an external source of supply is stored in a reservoir^ 
from which it is distributed by a pipe having brattohM. 
controlled by valves, and leading to the oil pump, the 
oil reservoir, and the oil pipe to the flues. The gas 
generated in the flues is passed pooler, a f^hbw, 

and a purifier on its way to the mrin.--W, ». €. 

Cos generator. W. H. Cone, Bfiifiii, Ontario. Asrimr 
to the Cone Gas Machine Co., Detroit, Mich. U.S» Pat, 
830,883, Sept, 11, 1906. 

Th* claim is for a gas generator, having a coaioai bottom 
to the " flro-pot and a oonioal shaking mjato^w- 
imposed on the bottom, and provided with a fhal^ 
handle. At the apex of the conical bottom time m s 
projecting cvUndifoal air- passage, or ptye, ^wMoh U 
MlongM downwards, and oonkmunioatss mth an a^idM 
S^mbtf into which air and steam can be MvadMM. 
The air«passage has a valve at tbe lop, whi^ ti 
U a rodpiang doisb riie pipe. 
lowered hyiwitotbwr bori* 

the easing Of the generator. At ibcmt the levsl oim 
e^her. 




^ T3i6. 

U 'fl4wp#<« A^cjawe- 

JiMNMm oiM^. fm4 k pirovlM #itli and 

ipiiiei uid $, v«ke<*ooiikoll«d ymjfkmrviWt ^oh 
jpifif. #1^ ti»> fa^elcwoflc «f wiil of the 

t^ the inmukr ehamher eiinoitiuiing the *' ^• 
E. 0. 

Qdf Jrtwiideeir. G. Cempion end M. Wyimt, Attderion, 
Ind. U.B. Pet 8SO,d08, Sept. 11, 1906, 

Tbi ptodtoer h«e e o^indrioal upper jportioii, a oouioal 
Mteohotediete portion, and a oyUndrioal umer p^lon, and 
ie eu^rted on ** aro-form *' piera over a central ** water- 
hoeh?^ It is provided with four ribbed, angular, inclined 
grat^ iUpporW on pillar# projecting upwards from 
the water-bosh ’* and on ledges formed on the interior 
of the lower cylindrical wall of the producer. Four 
charging hoppers are arranged on the top of the producer, 




each one bmng placed immediately over one of the four 
grates, ~W. H. C. 

Opal QM ? Proeesf of irMiing for extracting tar^ 

lofller, and ammonia, W. Feld, Hdnningen on Rhine, 
Germany. U.S. Pat. 890,963, Sept. U, 1906. 

Saa Ft. Pat. 860,628 of 1906 ; this J., 1906, 529.~-T. F. B. 

Storage veeeele for liquid gaaee ; Apjdianee for fto 

prevent freezing on die^rge\, L. von Orth, Berlin, 
Assignor to Deutsche Sohijs Feuetldsohges., m.b.H., 
Bremen, Germany. U,S. Pat. 830,248, ^pt. 4, 1906. 
8 b]e Bng, Pafc^ 4694 of 1904 j this J., 1904, 48a.~.T. F. B. 

JfflsMiMtif ; [Bleet/ric] Ineandeacent lamp , and method 

of making the same. J. M. CaneUo, Psris. U.S. Pat. 
329,668, Aug. 28. 1900. 

A vnjotBKT for incandescence lamps having a core 
composed of the oxide of a rare earth, a continuous 
oondtieting coating of metal, and an outer coating of 
oxide, is made by incinerating a combustible thread 
impregnated with a rare earth compound, rendering it 
conducting by the appHoaiion Of a metallic deposit, 
heathig it by pasidng an electric current through, and 
exposing the heated thread to reducing gases and to 
valours of compounds of the ruthenium group. The 
filament is tken subjeoted to the action of a thorium 
^omfibund of acetylacetone, to form an outer costing of 
ihorthm oxide. — b, Ij. 

FAxnob Patsnts. 

Fuel; Artip>U()il , and metj^d of making the tame. 

d. W. Leadbeater. Fr. Pat, 364,306, March 16, 1906. 
badquettes are {uepared with the aid of an enriching 


drv juiced time (|0 per cent.). The bulk of the sawdust 
eakililiimtsiiy mixed with the petroUuin, the pitch, Ume, 
imd iMahM«r of the sawdust being gradually added in 
•ueosdiioiv eod iueorporated in the auxev, l%e product 

the basis of the fuel ; 
is to be made into briquettes, a 




tike Igi^ hppBTatus, 







avoid m 

the process of oombuitioiL ^ si^U«i; 
other body suseeptibl^ of , nwtlat 
fmm^ation fpto gas qt the «ii 

combustible io * otbsed vessel, is ^ 
ingredients In the course df 

0ue or siss, and orocett of UnoM^ fJk 


mu£ or stss, and promt of unamt^ m mm* 

Fr. Pat 866.236, A,prU 

Oat retortt of refractory 
mi62. April U. 

***'*°‘ ' ' ' ' ' ^vv 

A BBTOUT lor the manufacfaM»/of 

its extreme ends made as separate 

central part of the retort which is e|C|Ntt^ 

heat can be replaced separately, without lebMog the 

end parts. These ends, which 6arry the. ^oShMill, 

may have a rectangular or polygonaf seetidn WhMJ^ 

are fixed in the masonry of the fumaOO, W 

other ends they have openings of the same shim hs Mia 

cross-section of the central pmd/ of 'Hlly 

of the retort is thus relieved of the wql^t Of Etq 

at the end8.--'R. L. ; . >/; '' ' 

Oat from rooht and other opidfonatei mintftdti 


for the extraction of lighting end Asaglfee'^'-^S^ 

A. sigle. Fr. Pet. 861,546, June 

PowpBBBD carbonates of Ume or' ‘ 

with powdered coal, or these 

pressed into balls vdth the ad^oh Of % 

and maintained at a suitable temperature 

retorts, or in producers oonstruoted tkr tih 

such a way that in proportion a# lhsi^0lii<bim‘'<diS«iift"k 

Uberated, it can take up a fresh oqtdyslJiQidi 

or in certain oases that arise^ a fresh 

under the acluon of hydrocarbon tappma 'pt 

or powder of incandescent carbon, iHth OV wSSSpiM 

Intervention of steam, in order to' 

gas. . . H. , 

Water-gas; Manufacture of ^ L . \Si 

d. M. Muller. Fr. Pat. 364,661, 

Tub improvements in the nianttlhbite 
, claimed are ; The bloe^ up ” 'Jp 
that the current or' blast 'travqnei a 
at least equal to two, and the gs«3oktliiW'^Wfe^ : 

a height at whioh the gas is 


a height at whioh the gas is also Spuim aSy thevJ 
is supplied with a oiroular gas eoUsOldli BSddm 
in the mseowty pf file pio&eer; m'pmSdo I 
case the gae collector can be Bdvndteebwill^Tba 
WBter. 3%e objects of thaw 
uniformity to tbe production m g^ 
of carbon diomdeln the gas, and to ncerent ihilS 
of 'oUnker on the bars,^W. 0. H- : '’jc', 


Air and gat ; Production af a p»aiuryot*^' 

purpptet. $00. 

, K..Pat. 3H340,^iNC 
. Ap^‘4, 1,936, , ; , . 'Jf 

Ik AspsdmtuS; % tbe 











ikMS /OmidmaHon pf d ftimmlor for poor — ^ a 

rtrom pOMiPitor, 

oi 0 *i«i|ii;i[ ^ 

ato A gM p^uoelf by eloMiiw it md btirning tbe fuel 
ritii- dnught. !the pbo^ amm produo«d serve 

.t <9 i 6 seine time fk bMtitti; tbe boiler, end supplying 
loUve power to e ges motor«~>B. L. 

JomJn^tibkr Oatifjfing and superheating liquid . 

0. Heitttiobsdorff. Fr. Pat. S64,801> April 4, 1906. 

itOtitik oombustibliM are gasified and superheated in an 
ipjparatus oonststing of two ooncentrio tubes, the space 
letween t^m being divided into an upper and a lower 
hamber. The liqidd enters the lower annular chamber, 
nd passes through orifices into the inner tube, which, 
a Its lower part, is filled with a granular filtering material 
uoh as sand, to retain residues of carbonisation. The 
[quid is then gasified, and passed through perforations 
n the up>|^ half of the inner tube Into the upper annular 
pace, wmoh is open at the eiluL The jacket spaces being 
(lied with liquid and gas respectively, the heating of the 
iidk of liquid and the superheating of the vapours takes 
ilace more uniformly than by applying the heat direct 

0 a single tube. — R. L. 

kts producer. £. Lorin. Fr. Pat. 304,893, April 4, 1906. 

V a generator for the production of heating or illuminating 
;as, Idle blast-pipes supplying the necessary air are 
aoyhble, so that they may penetrate the incandescent 
aass to varying depths, according to the quality of fuel 
turned. They are surrounded oy water pijies, which 

001 and protect the air blowers from the fire. The 
team generated can be blown into the generator together 
rith tfie air. A movable dust chamber is provided in 
he exit opening of the generator, and the gases produced 
>ro oonveyod through a tar separator, washer, and purifier. 

Hs pfoducerr for poor gases. J. L. M. Fornas. Fr. Pat. 
864,970, April 5, 1906. 

fKX poor gas formed is collected in an annular chamber 
trOund the base of the producer. This chamber is 
srovided with a water-jacket, in which the steam required 
or the gas producer is generated, and which incidentally 
eeda the lower part of the producer. The grate is pro- 
eotod by a layer of ashes. — R. L. 

Has s Ptooess for the production of . Deutsche 

BaukO-Gas. Gee. m.b.H. Fr, Pat. 366,834, April 17, 1906. 

to this prooesB for the production of power 
pMl, ^0 nioduoer is worked at a comparatively low tempera- 
Mta the fire tone is maintained too shallow to yield 
b g<k)d water- or producer-gas, or mixture of the two, 
lut the quality of the gas is raised to a suitable vidue by 
Aowbg mto the reducing zone oarburetted bodies, either 
u) pbwaer« or as vapour or gas, suitably mixed with air 
TX steaim Rt oases where bituminous coals are used, 
df distillation, tar, Ac., drawn from the Upper 
pan of tho producer, are re-introduced into the fire zone, 
>rhioh ft l^t shallow to ensure regular working of the gas- 
[Uodhtdiiig nrooess, after previous admixture with air or 
H. ' 

^UdkiOfl Got Producer. Deutsche Bauke-Gas. Ges. m.b.H. 

Wt. Pat, 366,364, April 18, 1906. 

Tm ;p«y^Uoer oonaists of an outer casing from near the 
gas is «^awn off to the engine. fVlthin 
tmiii fm a iift g is anothet which extends downwards nearly 
as lur as ^ grate bars ; fuel is fed into tbe top of this 
mm mdagi and there ubdeigoei a process at dkMfiation. 
the produots of which arO 4iawn off neair the top and 
^ dom by U I^pe, Piovided/^^h^an.i^ capable 




reonoing zone of m producer, wkSm m ' 
buatible through the wall of the cone* (S 

aes^m JM. 16, 1906 ; s„ im o« R* 

Ckms or popofi/rrsi Amwhgus for (he oUmimdpd dt 

impurHiss from R. I^bo. Fr. Pat 36ii<l6B, 

April 7, 1906. ' ■ \iv. r‘ 

Tm invention consists eseentisliy in the htthroduction Of 
a rotary fan or blower into ^he main or flue through mdh 
the gases or vapours pass from the generators to w 
of use. The rotation is effected either by the passage 61 
the gas itself, or by external mechanism, and the centri- 
fugal force throws the impurities either through a per-' 
forated casing, or directly on to the walls of the Chamber 
in which the um works, from which they are removed. 

— W, H. G. 

Gas calorimeter. H. L. Doherty. Fr. Pat. 366,214, 
April 13, 1906. 

Sm Eng. Pat. 8866 of 1906 ; this J., 1906, 633.-~T. F. B. 

Ineandeseence mantles;; Manufacture of . L. 

Ckiesard. Fr. Pat. 364,754, March 30, 1906. 

A MiXTCKB of thorium nitrate, 1000 grms. ; cerium 
nitrate, 10 nms. ; and beryllium nitrate, 2*6 grms., 
is plao^ in a flask and treated with ammonia gas obt^ed 
from *‘the aqueous solution of ammonia Ilqumfiiig 
at - 40^ under atmospheric pressure.** The produot la then 
“ hydrated,’* and, after wooing, the solution *' of oxide 
is used for impregnatiog a fabric woven from cotton and 
natural silk. This is dried rapidly at 60° — 60^ 0,, and then 
burned off. — H. B. 

Incandescence mantle for automatic ignition. Fisohel 
und Pick, and Q. Imiela. Fr. Pat. 364,830, April 2, 
1906. Under Int. Oonv., Aug. 2, 1906. ♦ 

An igniting body, oonsistii^ of alumina and platinum 
black, is applied to the interior of the mantle at not more 
than 3 cm. above the mouth of the burner, and is connected 
to several igniting strips or lines formed from ammonium 
chloroplatinate or the like. — H. B. 

Incandescence mantles for gas burners. J. E. T. Woods 
and M. von Schmidt. Fi. Pat. 366,341, April 17, 1906. 
Under Int. Conv., April 17, 1906. 

Sxx Eng. Pat. 8162 of 1905 ; this J., 1900, 213.— T. F. B. 

Incandescence lamps; Process of increasing the electric 
resistance of certain metals, especially those used for 

^tow'bodies of . H. Kutel. Fr. Pat. 364,616, 

March 27, 1906. Under' Int. Conv., July 26, l906. 

Tkx metallic glow- body, oonsiating of chromium, man- 
ganese, molybdenum, uranium, tungsten, vai^ium, 
tantalum, niobium, titanium, thorium, zirconium, plati- 
num, osmium, or iridium, whether in the colloidal or 
orystalline (wire-drawn) state, is heated to whiteness in an 
indifferent atmosphere whilst in contact with) soukH 
quantitiea of boron, silicon, or carbon, or compounds 
capable of liberating these elements. The metal absorbs 
a certain amount of the boron, silicon, or carbon, whMtiby 
its resistance is increased. The boron, 4tc., may be 
applied in the gaseous form (as boron hydride, 4biv)> 
mixed with an inert gas, or as a liquid, ki. whioii 'the 
inoandetoent metal is immersed H. B. 

(Sdourhodies for (UtetHe lighting; Mtmufacture of r-^, 
Siemciii nndHalske A.-G. Ft. Pal 96491^> April <1, 
IW6. Under ini April 6, 1966- 
A wim ol rolled or wifo^drawn w 
theMlaoe inwitds iitto a 
cMtadmd resistance, by causfrtg the to dbsorb aiib- 
itidiccd mp4ble of ffwndug <dic«idcll bompodnds irith !i 
Witt, of, .MtilririL M 





V ''^4 , ^,,1 , I I'jAij' l,\,, l”'W‘'f|\V ' *. ',> '•'/', 


tuM MrilBg of tine fl]«W^ in i loetolHo^iloi^iim^ 
8e#ak# .ip du 0 to ilp» Iditiiig of the m to m 

ftu|MtiV o^itt to m depolit^ *t suqh poinii of tbe 
mo^Oilio ]ib«fo4^ by w duintpgrating action 

of otmn^ To obviate tbi« defect, the patentee 
pro^i^ the lamp internally beforehand with earfaoes 
oarrj^ a al^t metaUio deposit, which offers numerous 
poinlp on wmeih the pulveiiM metal may ooUeot, instead 
of npoh the ^lament. To provide such Burfaoes, for 
examplfi, the jk^lb, Ttiefor© it is lealed, is Sited with hydrogen 
at a premure of a few millimetres, and the electric current 
is passed t)hroi^ the Slament. In a few minutes, disintegra- 
tion of the filament substance occurs, and a deposit 
is forniMKi on the various sarfaces inside the lamp. If 
the supports for the filament are white, the formation of 
the dejmt is indicated by the appearance of a ereyish 
colour. The hydrogen is then removed from the &ilb. 

— H B. 


IlI.--DB|TRUOnVE BlSmLAnOR. 
TAR FRODRCTBt PETROLEUM, 

AND MINERAL WAXES. 

(Continued from jngt 879.) 

Benten^; DtUrminaiion of carbon hisvl^hide and total 
aulphur in , E. 8. Johnson. XXltl., page 955. 


. page 955. 


OUa used for gaa^making jmrpoaea : Compoaition and 
uaiataHon of — B. Boss and J. P. leather. XL, page 
910. 

United Statbs Patint. 

Wood, peat and the like; Proeeaa for charring 

a J. R. Miiller, Sundyberg, Sweden. U.S. Pat. 830,852, 
Sept 4, 1906. 

Sm Pr. Pat 351,209 of 1906 ; this J., 1906, 839.— T. P. B. 
Fbbboh Patents. 

Ammonium nitrate ; Manufacture of [frorn diatUlation 

oases}. W. Feld. Pr. Pat 306,409, April 19, 1900. 
P^ge 928. 

Ftrrocuanidea ; Proeeaa for obtaining —— from gaaea 
of dMkUion. W, Peld. Pr. Fat 366,410, April 19, 
1906. m, page 928, 

Mineral oUa,; Proeeaa and apmratua for refining . 

The Alcohol Syndicate, Ltd. First Addition, dated 
SO, 1905, to Pr. Pat 825,636, Oct. 27, 1902, 
SBlEng^ Pat 28,243 of 1904; this J„ 1905, 1294— T.P.B. 

XHatjfBtiw Ogtparatua [for petrdcvm, Ae:}, Dai^fkessel- 
mid Dsaometerfabr. vorm. A. Wiloke and Oo. Pr. 
m 863,993, March 9, 1906: t7nder Int Oonv„ July 29, 

19<>5, 

A iM hibaneci^ n^ith a column and a oondensor by 
twd Sm, eshh^^ iMteh H fitted ^dth u tak to eUable 
the fahpuie liberated in the jtfil to be divStCd at wiu 

mibetstotee^of^'lonr ItojiihiiiiMpeto ■ 


hpimarhoMceoua aiAatarma; 

a^rat^ta for Afamom Edhettbn Oor' ' 

S®188, April' 12, 1806. ' ' ' 

S««,tr.8. P*t. 821,828 (rflMBi tW* 

Lubricating oU which amifa no odour or even hue an oeresdUt 
odour on burning, A. Haenfirin 
Pr. Pat. 866,336, April 17, 1906. XlJC, phifolS 


IV.^OOLOURING MATtnH 41ib 

i>T»nurm ^ 

(Continued from 880.) ^ , 

Niiropherudaulphonic adda ; Contribution to fiU |nei^ 

ledge of . B. Gnehm and O. Knecht J. pniht 

Ohem„ 1906, 74, 92-111. ; 

O’Nitroaniaol-p-avlphonio acid is obtained 9tta^iatl(rrty 
by mixing molecular proportions of e-nitsnaii^ , am. 
ohlorosulphonic acid at the ordinary teniptratoBR. . 
new acid dissolves in anhydrous ethyl acet^ vend 
readily in water, crystallising from the latter , in lutttOM 
transparent plates. By treatment with 

pntachloride, o-nitr<mmsolaulphonchloti^, m. nt. ,I§t tt. 

IS prepared, and this substance yi^ds » sidiiimaiBidi 
m. pt. C., trhioh is idenrioal with .thrraodmt.; 

obfc^ed by PrankHn (see Amer. (|ieml 1898, M, ^ 
by the mtration of anisol-p-sulphonio acid. 3%e eulphewo* 
group in the above add must^ therefore^ he hk the «-positte 
By reduction of the nitrosulphonio acid wdth W’aitd 
hydrochloric acid, o-anisidine-p-sulphonio iBdd is Ohliinadf 
This easily soluble substance when dlaaOti^ ,iUid' ' 
bined with B naphthol in alksllne solutloa 


bined with B naphthol in alk«Bne goludon ,,n(ddhthisi^ 
bluish-red dyestuff. By complete 'redticGmi yjyidSj'' 
and hydroobloric acid the sulphopchlprids is COtiviWiti||ri : 
into p • methoiy - m • aminothiophenolhvdilxmdot^t 

crystallises in odourless white needles, m.pt 280^— 

This hydrochloride is an unstable substance wlddh mih n ' 
great tendency to go over by oxidation ii^ thh M^' 
chloride of the corresponding disulphide.. The pthtf 
substance, however, is readuy (tiatoriftd hbd 
a yellow diasonium solution, which cOihSM \ 
^-naphthol in alkaUne solution to fovioi a 
dyestuff. 

The authors attempted to prepare •dl p h^sey 
by condensing i^metboxy-m.apd««t h^fi l%^mS^^ 
chloride with almethyl.p.phAttylrtp»d* e»^fri |jfa 
acid. A. very impuiw reaction prdcMt wih ubfiSI. ; 
from which a homegeneoue, substance cduld lie^helliwS^ 
^**5-*’*?? powdM &i^]r pmiii^ % AtB; 

purification of the crude mass appeared u> he jhMnSSSS 
between a thiaxine and a BulpJuae dyestuff, It pcSSS’ 
a great affinity for tanuin-meudantsd botthn, 
it in sta^ to ppoduce bright iky^Mtoe dMi 
fastn^ to wa^iihg. ^Ou the other hiw^it 

if dyed OU untreated cStfeh Sh v 
the 4^<htion Of sodium sulphide, liMy dceh M ' 

fast blue shades ere obtained after bx$d4^ |h ' 


Braailin mi4 MameOoaeplm. J. Mein 
^ (.Monatah. Cbem** AW 17^ 








i^ylbrtftt^tti. It iim|itAQ^ Pm uloohol in 
j#M m^l^i^t C. tHt tfsiMfocmtion 

'obt^nMl by tmtinn tetxminttliyilu^iiMttbxylonn 
„„ -M fttilnhttrio tcid it de^W. It b«citb&« n 
#ctd hydt^xvl grotiii, does not renot with hydroxyl - 
and ^^nylhydmvlne, nnd yiolda a methyl ethee 
niwI^K nt ^-~iOr C. which onn be readily hyorolyaed 
w^bli The compounds obtained by nitrating the 
trimalorination products of trimethylbrasiione and tetra* 
metjhy^matoxylone are doaoribed.—D. B. 

SixMPliuirint a new gtncoaide, folovred blue with iodine, 
G. Barger. XX., page 951 

Enoush Patents. 

Indig<f 7 ManufaHure of — — from phtr^glyeine or its 
(krivaUves. A. G, Bloxam# Xiondon. From F. Beokcr, 
f^edenau, Germany. Eng. Pat. 10,353, Sept. 25, 1005. 

It ia found that the formation of prodnota, easily converted 
into iwiigo. by the action of sodium amide and sodium 
i^anide on pnenylglycune or its derivatives, is primarily 
due tp the presence of disodium cyanamide. The present 
pnoeesa obnaiats, therefore, in introducing equal weights 
of cBebdium cyanamide and phenylgiyoine into a crucible 
heated to SOu*^ — 400*^ C., treating the mass, when cool, 
uM waiter, and blowing air through the solution. The 
ytild of Migo is stated to be nearly quantitative. — T.F.B. 

indopkenoi [for sulphide dyestuffs ] ; Manuf^urs of an 
G D. ^Abel, London. From Adt.-Oea. f. Anilin- 
labr., Berlin. ^ Eng. Pah 27,000, Deo. 27. 1905. 



mdng certain inabldtle metal peroxides, e,g., lead peroxid 
or malpganeae dioxide, as oxidising agents, eapeoially in 
jmeeehoe of a aubafanqe, 4uoh as disodium hydrogen 
idieittihaie, t^^oh facilitates the oHdising action of the 
For example, 11 parts , of paraphenyl’ene- 
i^ittioe and 10 parts of phenol arif' dissolved in 1500— 
9000 parts of water, ^and the solution is treated, with 
ail^tibn* with a psete oontainiag 48 parts of lead pwoxide, 
W pairts of disodium ‘hydrogen phosphate, and 35 parts 
df sodbun bicarbonate ; the last-named substance is lor 
purpose of rendering the mixture faintly alkaline, 
pveel^ is Altered Off, and the indophenol extracted 
by alcohc9 or hot water ; the resultiiw solution 
mly ^i^ne^ ^irootty in the manufacture of sulphide 

Gsimar hakes [from aw dyestufs ] ; Manu/aeture of . 

O. Iiuiay* From Meister, Ludus* und Briining. Eng. 
^ so, 1905. XlILf page 939. 

I Manufacture of yeUow — . 0. Imray, 
v.^i^ltiundom From Farbw, vorm. MeUter, Lucius, und 
' .Br&odUi, Hoechst a/Main, Germany. Eng. Pat 9022, 

isbTvieoe. 

’ifm0rw tfyesiuffs, stated to be very fast to light, are 
umuM by oombiniUg diaxotised m-xylidine^o-Bdphonio 

vita Lsulphoa^l-S. 
h»wid-0*|iyrftkoloiMs or with r-sulphoairLh-pytazofone* 
t^eaii^Oasmd sudds. The same compounds are obtained 
l^^'sblpheoi^^ the reaetion products of diaaotised 
add with LaryK^-methyl-O- 
or l4ar|l^<pyi«sx)lo]w-d*osrboxyB^ adds. 

if v'v , ' '/ " ' ;fi 1 V ' ^ X,. 

^ V i'4i 5 I /I ’ ^ ' r’ ' V - J' r t ^ ^ 

jpmim H^te^'l^iiSiRund 


m .this 1898, 

ih^MajUne derwoHneiS 
rnemrs: [Aw dyistuM fem X Y. 

London. From Badisohe Andin und Bodd Inihrilt 
Ludwigshalen on BJbiUe, GermaUy, Eng. Put 7987, 
Match 26, 1906. . ^ - w 

Axo dyestuffs giving red to violet shades. Iset to 
are obtained by combining monoalkyl«etlil6irs Lihdi- 
hydroxynaphthdene with sdphonated diaxo- and tetrbto^ 
compounds of the benjeene and naphthalane series. Tor 
instance, the diazo solution brom 17*8 parts of metaniUc 
acid is run into a solution containing 17*4 Wts df the 
sodium salt of the monomethyl-ethOT of l.X^hydrcd^- 
naphthalene, together with sufficient sodium ciu’bonate 
to render the solution alkaUne, the mixture being stirred, 
and cooled to 0® C. The dyestuff is recovered by saltii^^ 
out. It dyes wool very level bluish-rod shades. --^A. d, 

Napkihalefte derivatives; Manufacture of J, Y. 

Johnson, London. From Baoisohe Anilin und Soda 
Fabr., Ludwigshalen, Germany. Eng. Pat 7987 a, 
March 20, 19^. 

MoNOALKTXiSTHBBi of 1.4-dihydroxynap)rthalbnc arc 
prepared by healing 1.4-dlhydroxyna]^thalene with 
alcohol and a mineral acid.— iL L. 

Thioindoxylcarboxylic acid ; Memufaeture of a sulphur • 
confining red colouring matter fwm — , and from 
Thioindoxyl. Kalle und Co., Biebrioh on Rnine, 
Germany. Eng. Pat. 14,057, June 19, 1906. Under 
Int Conv., Deo. 22, 1005. 

TiaoiNDOxyTX3AiiBOxyLio acid or thioindoxyl are eon- 
verted into the oorrosponding red dyestuff, 'which contains 
sulphur, by heatiim with sulphur, sulphuretted hydrogen 
being evolved.— H. L. 

Unitid Statib Patent. 

Ortho-ozymonoazo dye [Aso dyestuff], and process of 

making same , K. Schirmacher, F. Schmidt, 

C. Preteell, and W. Sohumaohar, Assignors to FsVbU^. 
Vorm. Meistmr, Lucius, und Brtining, noeohst on the 
Maine, Germany. U.S. Pat 827;468, July 81, 1906. 
This process is claimed for preparing o-oxymoiioazo 
dyestuffs from ohromotrop^o^f^iu and diazotiseo o-amino- 
uxybenzene derivativfw obnts^ing no sulpho-grcUp, 
wmoh consists in causing these booles to aci upon eaoh 
other in presence of hydroxides of elements fornuft^ " we 
fire middle members of the second group of the periodic 
system.” The bluish-rad dyestuff by com- 

bination above referred to is claimed as a new prdduot 
(see this J., 1906, 471).— H. L. T . 

Fusnoh Patents. j , 

Phenylnaphthimidatole t Process of making tminohpdtat^- 

ated derivatives of . Aot.-GeB. L AniUnlabr. ' #r. 

Pat 361,543, June 8, 1005. , 

SEEEng.Pat 11,769 of 1905; this J., 1906, 915 ..t-€t B. 

Bysstu^s ; Process for makeng new moftoaao — 

Oes. f. Anilinfabr. Fr. Pat 365,040, A^r % > 

4iczNosui«RONic acids of the benzene or 
ate dhmotisssd, and 00^ ^th iii 

Iropi aidd 




SSwlltfifi^ MdittiU kviirpa^Vm 1 ^ soliittoii 
ii s t^uKSim/dl lo of U'<dilt)^zy- 

jiiiiMMefio, ^ kilcM. of oktiitk todft idatioti, $0^0^ «ud 
l||u of ; the forma^on of the dyeetoff 

ob^liiiu^ ; after two hours the product is 

dfIsiM and the dyestuff precipitated by acetic acid or a 
nsiaoNd a^d. It dyes wool in Ticket shades, transfonned 
00 aftar*ohromiOg mto rory fast imnish^blaok shades. 
tChe oomb^tioh of similar diasomum compounds with 
dmaphtl^ ^naphthoh 1.8-dihydroxynaphthaLene, IS- 
naph^olitilimonio aoidi and l.C*aminonaphthol is ..also 
described. (SeealaothisJ., 1905, 1168, )-T.F. Bv \ 


Iifdiffo \* Prouu for maUng 
866,109, Feb. 17, 1006. 


— A. Rahtjen, Fr. Fat. 
Under Int Conv., March 6, 


Iunxoo can be formed quantitatively from a-isatinamlide 

V— A A ^_A lAt. I J *_ A— I — -ll-.l:..... 



[noe black 
>1*1 Violet black 


^ l.S-phsnylaminooaphthol * ) Vioiot black 
3.S*d^pbonie acid i Violet blaok. 


IHa^ 

Slue bla<* ' 
^ictsth^ 



vJ/, 


After 'pfUrifieiAim^ ji|ie:he#dFN^ yi w ift M 




:^aw oryttillise powdbr, insolulm in dHulliM 
Mhshis, whioh dyes opttqu from ah alf^ualit^ 


by tfeatment wirii hydto^ sulphide, in neutral or alkaline 
suspension, at temperatures between 26^ and l(f C. 
At lower temperatures indigo is not formed directly, but 


At lower temperatuies indigo is not formed directly, out 
the product (probably a-tmoisatin) can be readily con- 
vertM into indigo. Hydrogen sulphide may, for examine, 
be passed into a solution of 10 parts of a*isatinamlide in 
30-*^ parts of alcohol, at the oimnary temperature, until 
the solution is decolorised ; after dilution, the indigo is 
precipitated by means of air or other oxidisinu Sffent, 
almie or in presence of alkali, or by addition <u afk^is 
or adds. Indigo may be produced directly by passing 
hydrogen sulpnide Into an aqueous su^nsion ot 
adsatinanilide* at a temperature of 6(F C. T^e sulphur 
cad be removed from the indigo by any suitable method. 

— ^T. F. B. 

l.S*Ar9fam«iionapAfhof«idnhontc odds ; Prodvdion of , 

Oftd of am dyestuff t ienved therefrom, Fsrbenfabr. vorm. 
F. Bayer und Oo< Pr. Pat. 864,004, MLsjroh 9, 1906. 
Under Int Conv., A^il 26, 1905. 


dyes oott^ from «h sf 
hroim shadmt. tt^Ag k 



Anthracene series i P^fodmetitin oj 
Parbenfabr. vmm. P. Bayer u»d Co, & mm 
March 13, 1906, Under lot. Cbdv., fi li^ 
Dybstvffs of the anthracene series whish dye hotton 
from an alkaline hydrosulphite vat, are prooitbed ^ 
heating a-aminoanthraquinones with slhali idienhMss 01 
with mixtures of causMo alkaHs aiid phmmh 
out the ad^tion of oxidisiug egools^ the 
obtained from a'aminoauthiiquinhhe 
blue shades ; that from 1.4^dmmimiMith^ gmm 
shades ; and those obtained hrom Ii6^ and |tA6-di^mllin* 
anthraquinone respectively, yield blutsh^greeh Mdeei 

Am dyestuffs: Production of nets ^-7*. 
vorm. F. Bayer und Go. Fr. Pat. 

1006. Under Int. (3anv., Oct. 

Haw aso dyestuffs are prepared by oombiiiiag It hA tewp^ 
compound of the di««Hamino»Msiyl e^ss. 
NH«.CeH4.0.CH,.CHs.0.C«BL.l^, with two moHiS^ 
of either 2.6-ammonaphthor>7>moiia^ Of > |>7^diaidai^^ 
arid, or substitution prcmucts thereof^ oewiSh one mwiehii 
of these substances and another m^eeule: of empSi^SitilSi 
suitable compound. The prqduqta obhrinod 
to possess exoriient affinity for upterdai^^ obtwni 
during bright red shades fmt to arif^ % tafds ts PtMim 
whioh twenty-one such oombiimtiS^^'desQribed^A^ip 


of water, and of aso dyestuffs by combining these sub- 
■woes vrith diazo oom^unds. Arylation may be carried 
ont irith or Without the addition of a oondeneing agent 
dr of a wit of the arOmatio amine. Example : 841 parts 
of' 1.6-iimihonaphthol-8*6-ABttlfihonie arid, 2(Xl parts of 
and lOOO parts of water are heated to 140^ C. for 
46 hburs. The mass is then made alkaline, and the excess 
of anilizie driven off with steam* After neutralising, 
l.ff-phenyiaxuinonaphthri-S.ff-disalplionio arid is preoim- 
tated wim salt in tlie form of white needles. The shades 
of a number of the combinations made with the above and 
other 1.8-arylaminonaphtfaolsulphonio acids by the process 
riniine^ are shown in the following table 

Ahsds produced 

Dyestuff- on wool. 

nmitrlulWne ^ r Bjaok ^ _ 


Anthracene series ; Produof^n 
fAmhracefie dyestuffs,} Farmiwm* Vdrnb 
und Oo. Fr. Pat mSOd, A^ 

Conv., Oct 28, 1906. . ./v,. 

Bv oondonaing alisarin or Its deritvaliw 

antbraqoinones» hydro-arines see obtrineth whw »l^ 

*‘vatB^ when treated with alkaJine redtt0mg^,^^ w 

dyeing cotton blue, greon, and browushadw* 

of aUsarin, 80 kiloo. of l.S-diwinoaothinfd^^ 

20 kilos, of boric acid, and 200 1#^ 

aro heated to boiling for 16 to 20 hOfuti, imd w 

is poured into water, and poriffed by 

water and hot pyridine ; a blue *' vat is dbuaM 

this product, as also from those from 1.2* Qr 

anthraquinoue and purpurin. The prodiMtO ll^ m 

2.3-diaminoanthraqui&oiie and 

give bluiuh-jproen vats, thorn from 

quinone and AUxsrin Blue or AUeerin.BcriwMlilU ^lM 

vats, whilst those m>m 2.3-.dilimBm4>iid4l^^ 

atikartn hr ff-nitroaUxarin f onh bnmm VUhl, mmWmWm 

J., 1902, 42 { 1908, 1102 ; 1904,1020, 

Il67.)-T.F. B, V_ 

Dgeduffs: production of new 
•* — . Parbenfabr, vOrm, F. BbsW' 'JP.'XP 
^416, April 19, 1906. Umter 

'With 6mitfo-4-ehlcwo«2-«i]rinbphem4 

2mmii]ioph«noK, '.pr its ^vtibanyl 

awi with tbe s^lpbrnrie ct 





oi. mmmmm 


mjI mvmh trf ». nt W ©., 

. «ii4 «Niii0 lJtot altar iHtli tunta aulnbrniiQ 

AoM h» a«»t«|iui * *^iiair «l itt#ga This vah^ 

• atanea l« aai4 ta ba ,prMttaai% wAiiMif in ^watar made 
aitglilly aMmliiio^ witli aediiiiii oarb<Hiate or ammonia, 
mia to firoiinoe aliadea 50 |Mr>oint. deeper than ordinary 
ind^ 'M the saine Itren^ under equal oonditionfl m 
' d)NBtti|[<'v'^*£[t X«< 

D$€itu§ iufiUAU for the preparaHon of lakes ; Procsss 

hr making an [o*o] . Furbwerlce vorm. Meister, 

jUtdni, und Briining. Fr. Pat. 364,807, March 31, 
Ij^. 'Onder Int. Conv., May 18, 1906. 


t Sie ISflig. Pat. 


of 1906 ; preceding these. —T. F. B. 


¥^ffiEFAItllfO, BLBAOHIIIG, DYEING, 

•raormQ, and FiNisHniG textiles, 

TARNS, AND riBRBS. 

{Continued from page 981.) 

’ Sodswn sodphids-formaldehyde; Reserves under Aniline 

BMi hg means of . E. Trepka. Rev. Gen. 

Mathew., 1906 , to, 267 — 258 . 

Tas author oroiXMes to produce coloured reserves under 
Aniline Black Sv means of batio dyestuffs fixed with 
zinc sulphide. (Bee H. Schmidt, Bull. Rouen, 1883, 291.) 
Hie dyestuff is printed together with a soluble zinc salt 
and sodium sulj^ide-fornmdehyde. On steaming, zinc 
sulphide is formed, and is precipitated on the fibre, 
toMther with the dvestuff. The sodium sulphidedorm* 
aldehyde is prepared as a thin paste by adding 2000 
{pmaw. of 40 mr cent, formaldehycle to a solution of 1000 

S ms. of sodium sulphide in 4 litres of water at 40” C. 

Iter 24 hours this mixture is strained through a cloth, 
and is then ready for use. The following are the recipes 
lor ^ reaervea which are printed on cloth prepared with 
anOine -salt, sodium chlorate, and imtassium ferrocyanide 
tn the usual way for Aniline Black. 


Thick^inug 8 

f^fesunmafie oryst. 

Blue! ! 
WatsifM,.. ...... 


i^acMASte .... 
.JKag|2^wn acetate 


Bed. 

Pink. 

Yellow. 

OUve. 

II 

Sky 

blUH. 

400 

400 

400 

400 

400 

400 

100 

100 

100 

100 

100 

100 

la 

XX 

10 

— 

— 
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80 

85 


— 

■— 
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1 — 

5 ! 

80 

10 

104 

240 

1 100 

100 

280 

240 

100 


1 70 1 

80 




200 1 

200 

! 200 

200 

200 

200 

1 

*“ 

60 

80 

‘ — 

— 

SO 

SO 

1 50 

50 

50 i 

50 

iooo 1 

( i 

1000 

1 

! lodo 

1000 

1 

iiooo 1 

! 

1000 


ibdoi^ng B is made up of 320 pai 
MBrte 100 parte of water, 4^ 


wts of dextrin, 600 
I parte of potassium 


« '(. wave mvrneLn34« VlUIUUvO 

ailiii e|m|M to Be jas fast to washing, but scarcely so bright 
rOi "^Oie obtained alno-u^te and albumin prepara- 
i the mtJctute* ban be much better latoted ae 
aid free from Inai^^ ^batanoes.— R. 


R WOfc Gtodeir lao. 0s«kW4 Get R RR; ( 1 - 

A nmm 

(iw The spinmnit ebitiion dntOrS in 
form into the aphminffjveSs^l. 5, likrdugh A YM of jnOim, 
a, and aftet passinff mtOilljh Sd Wotma b. 

The preeipitaBon liquor ii sBowed to fiow'lbom lAe niahi 
reservoir, d, into the open auxiliary tank, «, in if^h the 
level of liquid is kept opdstpnt by means of an adjuathAe 
overflow pipe, f. It is conveyed by a pipe, p, into the 
spinning vessel, b, from which it flows away into the 
trough, h. The spinning vessel is dosed at the top and 



open at the bottom, so that the whole apparatus aotually 
represents an upright siphon filled with precipitation 
liquor, of which one leg is formed by the spinning vessel, 
and the other by the tube, g. By this arrangement the 
auxiliary tank, e, is at a lower level than the spinning 
vessel, so that the fluid column in h is freed from the 
pressure it receives in the apparatus where the tank is above 
the spinning vessel. In the figure die level of liquid in e is 
higher than in the trough, A, so that the precipitation 
liquor flows in the direction mentioned. On the other 
hand, by lowering the overflow pipe, /, sufficiently, the 
direction of the flow of liquid may be reversed. By 
these means, it is olaimed, a steadily uniform “ vacuum,^' 
adjustable without interruption of the continuity of 
sptoning, may be obtained— H. L. 

8Uk ; Process for simuUaneoudy ungumming and dyeing 

raw natural . J. G. Lorrain, Jsmdbn. fVom 

Gebrueder Bohmid, Hade, Hwitzorland. Eng, Fat. 
2859, Jan. 30, 1906. . 

On* hundred kilos, of raw silk hanks are suspended 
irithin a vessel containing a solution of 38 kiloe. of soap 
and 6 kilos, ot e rhodamihe dyestuff in 680 kilos of water, 
the silk not being In contact with either the solution or 
the walls of the vessel. The solution is then heAM to 
the boiling point, the lather produced rising and Onvelotiiiig 
the hanks. After from 20 to 60 minutes, the dyed hanks 
are removed, and washed In water, u hereby the softened 
amriein (sim<»guin) is completely or partly removed tom 
the fibroin. The fotrmaiion of lat^ may bp aoemwiMied 
by. Meeting air under messure info lS# soap abl^ti^ 
at or near the bottom of the yessal, knd ’ ivai tf 
.stat^ ,m»y be sdM to ^ bi^— A. lEil, / '!' , 

■ hankt of parn ^i^ atknr^mgn 



imA h^Hm 

pt^.j n;^ «t ^ iofi^i# M<^ <A 

r»^ t tihenpper 

ivpd low^ iMcies p| rod«, thiit iaeming folat or ffvtoc^ 
1^ over il^a upm rod Mid undor 

tlMljioifVflr* A ^r ol Aori«opUKendioM ottoint in, the iipper 
{Mfibnvn^^ ohamber, and a pair in the lower 

pWliciil, wp^ intMinittently over eprochet wheels mounted 
onehatte earned by fixed bwin^ at the ends of each of the 
raoee,» and each ohain ie provided with projections for 
earring along through the drying ohambra the series of 
roda ittHMted in the loope of the material. Two pairs of 
vertical endlees chains are placed at the feed end of the 
machine^ and one pair at the delivery end, each ch^in being 
provided with proiections, and arran^ to intermittently 
reciprocate in paira over sprocket wheels. These chains 
convey the rods, when free from the material, from 
the lower to the upper races, and ihc« versd. The cycle 
of intermittent movements of the whole of the endless 
chains is controlled^ by suitable gearing. The rods are 
thus automatically airanged and inserted on the under and 
upper surfaoes of the material for forming it into loops, the 
material is made to traverse the drying chamber, and the 
rods afterwards disengaged from the festoons, and returned 
into position for re-insertion at the feed end of the machine. 

— B. N. 

8eawud9 ; TrexUmeni of certain ^or the production 

of a thiekeninff euitahie for calico printing attd mrioue 
other jmrpoHa. The Calico Printers’ Association, ?Ltd., 
Manchester, and W. Warr, Stalybridge. Eng. Pat. 
22,»0l, Nov. 1, 1906. 

IxxSH moss or pther seaweed (70 lb.) is treated with dilate 
hydrochloric acid (1 lb. of 30 per cent, acid) to remove 
the lime, washed, and boiled witn water containing sodium 
carbonate (80 ozs.) or ammonia; the mucilage is freed 
from the fibrous residue, and bleached, 0 lb. of bleaching 
powder being sufilcient; when sufficiently bleached, 
10 lb. of sodium bisulphite, 70® Tw., are adcM, and 2 lb. 
of 22 per cent, ammoma solution. When cool, the mucil- 
age forms a thick transparent jelly, which may be employed 
in calico printing and finishing, especially with basic dye- 
stuff dissolved m phenol or aniline.— T. F. B. 

S'oruuddehyde-etdphoxylie acid ; Manufacture o) alkali 

salta o/ . [Diachargea.'] J. Rohner, Basle, 

Switzerland. Eng. Pat. 14,343, June 22, 100^ 

Sm SV. Fat. 8fi2>406 of 1906 ; this J.. 1900, 692.— T. F. B. 

VviTUXt StATEs Patent. 

OotUm ; [BUctrolutk] Method of treating — G. B. 

Burton, Boston, Mass. U.S. Pat. 827,293. July 31, 1900. 
C6TTOK is immersed in a bath in which wool has been 
degrease^ and sodium carbonate or a mixture of one part 
of aodium chloride with two parts of sodium carbonate is 
add^d. An dl^tric current is then pass^ through the 
whole. It is claimed that the wool grease is thus absorbed 
by the w^ch becomes softenea, and at the same time 
ggins itt tenai^ strength. Several methods for carrying 
probess are described.*-H. L. 

Fjowca Fatikts. 

AIM) worktf dhc . ; Proesss for ^ movsry o/ Me 
' ,elei^ dn4 eMer eontowisd in the oir of — . J, M. 


M other eontaaned in the efir of — — . Jh M. 
SrpMTih. on/ dated May 4, 1905, te 

tw tfe $speeba described in the main patisnt (this J., lOOA 



apd^#'tli»a"9oeeed'‘to 

to' oowKMtoOt tha^eaMMi^ dKyaeaa af cimwTiWi'iM . 
it is broi^t into eontaot, hygroeconio anMMMept 
as glyoeroC or oaloiumor magnesium ohlmddei tie a4lMi«to ‘ 
the coUodiofi, either before or after ? 

into threada--TH.,.lA 

Ariifleid ailk ; Tubular appamtos M 
coveringa round the fUaniewte fomei ia Me MfiiltfMlito ' 

of H. E. A. Vittenet. Er. Pat 

19,1906. 

$iiB U.S. Pat 828,156 of 1906 ; this J., 1906, 845<^T. f. % 

Diqlyatr [Burifkation of (»Mrmiemieim<e^^ 
inanufd^re of artifieiid em]. A. UbOMUSf; pr, lit- 
806,099, April 11, 1906. 

"Tp , ' 




Ss w 




has the form of an ordinary filter- pi’ess, as uiotdi « 
figure. The dialysing plates, 8, are - fort^ of 
porcelain,” and are carried in wooden frames, 2, bomtoto 
which are placed the distance frames, 4, the jointo behbg* 
made with rubber cord, as sbpwn at 6. T^ 
treated enters through the pipe, 7, into the lmtmMm 
a. and circulates through the other ohamheft 
channels, 8, 9, 10. The water enters throuih tbe llie^ 
U, into each of the chambers, 6, 5, add 
12, carrying off the orsrstaUoids in •olutlfim^**'-^. lu’Ok 

Rabbit fur ; Manufacture of an antiaepiio .prod^/ 

— ^ to replace wxl or dotrii. J. 

868,722, Feb. 22. 1906. - ^ ^ 

RABKt fur is first beaten inioa woolly or ^^7 
then treated with an “ acid antlseptM 
of (0 psrM of ether and 90 parts of carbcA IMuraM^ 
afts^Mde dried. Xt is olalntCd thht 
** acid .anrisei^ soluriaii .randbra . t)M, ' 

and moro coherent^ enalM''# H 
proteets it'-against klorobto 'and 
renders it a luitoble substitute for oistiseplte wad^tob 
it i«a 

' 01 hygimdcilalrio^ 








wMcffi # o& gtir^ to thftt 

'the Wm^ woovm <rf hl«h6tit% liNiiii ihiiil^ ^ dniftg, 
oite» Winiedr bi ih eue e^^aciSek £ 

liilaag Mn g «fii «eo»f^h# ftibriM md vegdoft^ «m4 

tmimm #i^e ; appamws tippUeaU* to ike 

4. Fr. Much 8. 1906. 

IhuN ' niet^iel veoeiTM a preliminary wa»hing jfor the 
’nmoiml lit impafttaes during ite pasBage over a washing 
ropHk, and ia then passed into the eleotrolytto bath between 
aa^al plates of oarbon insulated from each other, and 
^nppel^aa on ad insulated perforated plate. Two or more 
aBuSh adndlasses, provided with blades, convey the 
material through the bath, the blades being cleaned by 
Scrapers aotuatw by cams, in order to prevent the material 
from being entangled. The material, after leaving the 
eleotroiytio bath, is conveyed by travelling aprons between 
BOmrini^ rollers, on to which streams of water are 
MH&g, In order to thoroughly wash it.— B. N. 

MtaeKing testHle fibres, threads, and fabrics ; Process 

for . H. Zeitaclmer. Fr. Pat, 864,797, March 81, 

1906. 

-fiiV ^g. Pat 6«96 of 1006 ; this J., 1906, 872.— T. F. B. 

JShadsd sjf4tis [on fabrics ] ; Process for obtaining . 

Fariswiirfce vorm. Meister, Lucius, und BrUning. fV. Pat. 
8<n«6$2^ June 24, 1905. 

dhU Ifing. Pat. 10,196 of 1905 ; this J., 1906, 262.— T. F. B. 

Drying instaUation UQr,t^ile materials]. E. Mertz. Fr. 
Pat 3M.914. April 4. 1906. 

A DUynara-CHaifUBB is placed over a heating^chamber, 
bring Mparated from it by a floor formed of gratings. An 
aiV'flue, with a damper at each end, passes along each side 
•of 4bt floor of the diying chamber. By suitably arranging 
the dampers, a current of fresh air is forced by a fan mto^; 
Tthe heating chamber, rises through the floor into the 
.dryhig ehamber, and is exhausted frotu the side flues by 
a placed at the other end. Also, by altering 

the anrangement of the dampers, the same air can be 
to emcUlate from the heating to the drying chamber, 
and thence by the eide flues back to the heating chamber. 

— W. H. C. 

'GVita or site, and proossa of making the same. M. Bonnet. 
IV. Pat. 365,285, April 14, 1906. XIV., page 942. 


m— AOIDS, ALKAUa, AMD SALTS, 

' AMD NOM'HETALLIO ELEMENTS. 

(Continued from page 886.) 

JWms, gypsusn, waier, at 25® C. ; The eyslem . F. K. 

Cameron and J. M. Bell. J. Amer. Ohem. Soc., 1906, 
1220^1222. 

TVd Uirica of solutions wore prepared ; in one case solid 
.'gypribh was added to solutions containing varying 
.q^uanflities of caictum hydroxide, and in the other lime was 
• rn^dod to tolntions of gypum. After two weeks, at 26® C., 
.tm ^ariurions were analyaecL The results are shown in 
Jthd fdfldwing taMei— 




,;.t . AM. 




ft' tUMi' ititiiaTi ^ ■ ‘ftfassi', 

g i Mm, AlNilt 'dligh% luMsoio^ritth m ' afiiiiltvlhia'.fth 
SGilb^>dl gyjpitm in 'Uiii»..tiiol«tliMs 
thooeri^tetioa>of the 

MiUnms inorgemk ^4 llowitm 

and E. Keimaim. wBAmWiil ^isi, Dm 1, 
dhem. Oentr., 1906, fl, flOO^L ' i 

Iw dilute sulfuric arid added io a solutbd Ot bsthi 
Oxide in methyl alcohol, a ooagulum of barium iulphg 
separates, which retains its griatinous ohsoraoter eft 
Altering with the aid of the pump. On dryiul;'^ UOril 
and oven after gentle heating, the podUot fUtaim th 
character, forming a very hard, porcelain-like, transluoea 
substance. By boiling the product for a long Ume With 
large quantity of water, or more rapidly by addition i 
hydrochlorio acid, the ordinary form of barium sulpha 
is obtained. Colloidal barium phosphate, BaHPO«, ei 
ha obtained in a similar manner On leading oarbc 
dioxide into a saturated solution of barium oxide m meth 
alophoh the liouid suddenly sets to a jelly, with ovolutic 
of heat. On araining the jelly with the aid of the pum 
gelatinous barium carbonate in a pure oondiiion Is o 
tained. If the current of oarbon dioxide be kept pasrii 
In after the liquid sets, the j^y is converted into a wfai 
powder of the composition, BaOOs -f HgO, which is spiub 
m a much smaller quantity of water than ordinary barin 
bicarbonate is. If the gelatinous barium carbonate or tl 
white powder, BaCOffhUO, be kept under melh 
alcohol, they gradually dissrive, whereas ordinary barin 
carbonate is quite insoluble in methyl alcohol The sol 
tions have the apparance of colloidal liquids, oonta 
barium and oarbomo acid in the colloidal condition, gi^ 
a thick jelly of gelatinous barium sulphate on additi<m 
sulphuric acid, and have a high viscosity. The meth 
alcohol may be partly distilled off from the solutio 
without injuring tne colloidal character of the oompoon< 
on evaporating to dryness in vacuo, the carbonate remaii 
behind in the form of transparent plates resembling oril' 
loid. The atomic ratio of barium to oarbon dioxide i 
the solution is about 1:4. On adding a large quantity 
water to the solution, a gelatinous precipitate separate 
Other griatinous salts of barium and of calcium, strontlui 
and magnesium were prepared. — A. 8. 

Sulphur; Action of on solutions of mgtai soli 

A. Manuelli. Atti R. Accad. dri Linoei Roma, 1906, ! 

[1% 708. Ohem. Centr., 1906 2, 667—668. 

Solutions of metal salts were mixed in a tube with snl|dni 
the air expelled by oarbon dioxide, and the mixture basAn 
to 150® — 180^ 0. In this way a solution of cupric ehlorii 
aoidi^d with hyi^oohloric acid yielded a cuprous sa 
and potassium hiohromate in solution was reduced 
chromic oxide, a considerable amount of sulphuric ao 
being formed in both oases. (See also Brflokner, riiis « 
1906, 476.)— A. 8. 


Sulphur production in U.S.A. Oil, Paint, and Drug JSsj 
Sept. 11, 1906. [T. R.] 

Tex following abstract is taken from the annual rspe 
of the United States Oeriogical Survey prepared by Bow 
aEokel:— 

The sulphur and sulphuric acid supply of ||m Lkrit 
States is at present derived from three souroes: (1) nati 
stflphur, (2) iron pyrites, and (8) a by^produOt hre 
sulphides carrying workable percentages Of oobOen lei 
Ac. In 1906 the production ot sulphur m the Uxused#^ 
amounted to 181,677 long tons, valued at 
The bulk of this out^t was from louisianai , 

ThO' friiowtttg table shows ticio oombiimd 
sulphur and pyritss during tim five ydiik 






ittd tktlie^ mt o^orv^ «Mo}nedt but 

fi»iW7«w/ 1^^ Mtt » 

Atwi^y k w ^Inpoikl of Mfikva of lUUl grodet 

tocMjf^ %1»o t(it4 voloo of tbo import^ of oil 

mflwi klm WM |8,70d«69^<1)r noorly two ond one^liiilf 
luiiiM tito ykne of th« importt of 1905. 

1!|k0 loUowkg toble shows the origin of the sulphur 
ittfortod into me tJnited States in liw5 :— 


fTomti^ 
itngiMui 

say V.. 

•Japan 

Omer oountries 


Quantity. 
X^ff tons. 

69,196 

19,867 

69 


Value. 

f 

61,842 

1,803.605 

6871669 

1,598 


Totals 91,464 $1,666,107 

It Win be noted that there is a discrepancy in the total 
ain^n^t of sulphur imported in 1905, as shown in the above 
table and as previouuy summarised, which is due to the 
fact that th^ summarise figures represent imports entered 
ipr oonsuiuption. 

j^Wtes.— In 1906 the production of pyrites amounted 
to ^,000 long tons, valued at $988,492 as compared 
with 207,081 long tons, valued at $814,808 in 1904. 

The quantity imd value of pyrites containing less than 
3*5 por cent, of copper imported into the United States 
4uring ths past five years is as follows : — 


V 


Quantitv. 

Value. 

Year. 


Long tona 

$ 

1901 


403,706 

1,415.149 

1902 


440,363 

1,650,652 

1008 



1,636.450 

1904 


422,720 

1,583.997 

4905.,.. i. 


511,946 

1.774.379 


IVofW*# vroducHon . — The following table shows the 
pyrites prodtk;tion ih the principal pr^ucing countries of 
the wood, and also shows to what extent pyrites has 
supplanted sulphur for acid making : — 

1908. 1904. 

Uouptry. Long tons. Iiong tons. 

’Spain 163,543 169,292 

France 324,212 267,268 

PorlMgal 370,268 877,640 

United states 233,137 253,000 

Qemany 168,307 172,030 

:Motway 127,887 181,499 

Hurigavy 95.500 96,618 

Italy .i. 99,857 110,246 

Oanada 33/)39 12,010 

JMewfoundland 42,000 60,200 

United i^fdom 9,689 10,287 

Bosnia oUdllomgovina .... 6,484 10,257 

Belgitun... 709 1,068 

48w«f|sn 7,670 16,705 

Total 1,672,297 WM04 

St^bux displaced 762,634 754,202 

l iiaSk Unittd 6Mss. — T he sulphur content 
_ l imporkd pyrites, which taken togeker 
uk ^iWioiai domsstio consumption, is given in 
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$i^t0rktliew«#aoit^4t$^ 
holds good wnh ^^thihr subSftsii^ thud ounsiw 
this X, 1905, 890). C^ OKidSi whWk 
k a. dry ikkjttto of h^ookl^ 
chloriiiiie and oiump ohhM^ la p hoddb 
of the ouprio chloride produced M 
Qxyombride and ohlorins ; at lOOT Q. 
chlorine was produced k ei|kt hourft, . 
the cupno chloride supei^iauy into ok;, 
rapid drying, the production of chkrine ^ ^ 
pravented, whilst the yield at 400° C. wss diakdil 
yi^d of chlorine increases if the proportion % 
acid in the gaseous mixture be dimuakhAdh 
sulphate at 400° C., and a gaseous adgtkW uontL — 
six parts of air to one of bydroohloric aoM, S ym 
chlorine amounting to 65 par cent, wws obtained, id 
hours ; the copper sulphate remained almost UtkttmMi 
only a very small quantity of chloride being foriUsd* /TbS 
yield was smaller than when ou|»ic dhlorido 
as oatalyser. Bv the action of dry hydrdohloriO SdW {6i» 
copper sulfkats is partially oonvetted kk> u l wPU 
at 400° C. When copper sulphate is used ik oiMBWlk 
aiftivity diminishes considerably after some lims* OMku 
chloride is not very effective as a eaklyser, Tb# 
of chlorine (8—8 ^ cent.) increases ui|mf^y wjUhim w 
temperature. Barium chloride is inactive even ht 6$IP 0. 
Magnesium chloride, on the other Imhd^ iSa^goUd 
it loses a oonsideraUe proportion of its chlorine durkgllk 
reaction. Nickel chloride does npt give good reikk^r ft 
is pointed out that the results Of ithM expeikU^^ 
can be explained either by the ,>^ak hypinheks uf 
Deacon (formation of oxyohMdee), or by ^ ;stttlkk* 
theory of the temporary formarion 0f^%di^kk^/ tTkl 
unfavourable results obtuned with osifiium i / 
probably due to hydrolysis. With megneskiU^ 
also, hydrolysis womd oome into pl#y, but lhia)i 
hydroxide formed decomposes muhn mofS ; 
calcium hydroxide. The results of ,tbo^ei^ , 
copper sulphate are in favour of the hydreSs kweiiy# Udtuk. 
the result# previously obtained (ke. cU.) as k the stswU^ 
and activity of oxychlorides at different tempeiwtufes 
opposed to Deaoon*s theory. The wuthoiil ooiikl^ 
the Deacon chlorine process is probably a osse el dfi^ko 
catalysis.— A. 8. 

Nitric add; Two netp colour reeelkkf of' 

' Beiohird.' ^ ; 

Seaweed induetry of Japak, C J. t>aVld^. ^ 
page 948. ^ 

Bkousb Psmrmi. 

Acid ; Tvhee for cowceidrxAiu^ — 0. \ 
hausen, Qenmu&y. Bug. Pat. 406$, Peb* li 

Sii Pr. Pat 368^604 of 1906 ; this J,, 1$0% $47 

CryetaUittAiou proeeee for erypftil eoda^y^fhpbiefjeikt^ 
and other eolutione, G. Somoht, Vienna. ^ 

10,917, May 25, 1905. , , 

Sun Fr. Pst 854,522 1905^ tfik J*rl^ 

’ ’ ' J ' 

Oopiper mdpkaU conteminaied with ijaUe fl/ itos ,* A 
and the cosssgwsnt dirsk i 

mMwU eepper ftm Sfss « 

'llsdttiina, :Tdseany. 1$ 
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Wb«n * ftit of 1i i»ed. tJtOy may U worfeod 

in rotatbm, Iteiag di«i^!baxi|rtd ^ thoto 

may be no bterruption in tbb produotion of tbe <^y|an. 
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{ConiinMed from pag^ 886 .) 

Chert mining in England and Walet, H. L. Terfy» IX., 
next column. 

Ctase industry of tfi>e United States U.S. Oecl. Survey t 
I Oil, Paint, and Drug Rep., Sept. 17, 1906. [T.R.] 

Thu value of glass products manufactured in the United 
States in 1905 is in round numbers $66,000,000. The cost 
•of material used approximates $18,000,000, and in this 
the cost of glass sand was somewhat more than $1,000,000, 
•exclusive of freight charges. Within the half-century pre- 
ceding 1900 the value of glass products showed an average 
increase of 70 per cent, lor each decade, and the growth 
>ii still vigorous. Glass of four general classes— plate, 
window, green bottle, and flint—is made in the middle 
Mississippi basin from materials obtained, for the most part, 
in the region. The majority of the glass factories are 
grouped into two districts — the St. Louis district and the 
South-Eastern Kansas district Where coal is the basis 
of the fuel, if it reouires 1 ton of coal to I ton of glass, 
nearly as much coal by weight as raw material has to be 
transported, but the freight rates on sand, lirao, and salt 
-cake are deoi<ledly higher than on coal for a given distance. 
Therefore, it is important that plants using coal should also 
be relatively near a supply of sand. When natural gas 
in a fresh field is the fuel, it is so much oheauer than pro- 
ducer gas made from coal near the mines that the glass 
■con stand the cost of a long haul for sand and other 
materials if necessary. Eight factories are situated in 
the St. Louis district— two at St. I.ouis and one at Valley 
Park, one at ^ystal Gty, Mo,, and one each at East 
■St. Louis, Belleville, Alton, and Litchfield, 111. I»roduoer 

? a8 from southern Illinois coal is commonly employed os 
uel, although the furnace at Alton is fired direct with coal. 
Plate glass is mode at Crystal City and at Valley Park. 
The factory at Crystal City has been established about 30 
years. Its present capacity is two furnaces of 20 pots 
each. The factory at Valley Park, erected within the last 
few years, contains four furnaces of 20 pots each. 

The manufacture of glass in the Kansas gas lielt was 
T>ogun less than three years ago. There are now 21 plants 
all using natural gas for fuel. Many of them have been 
moved from the waning gas fields of Indiana, attracted 
by the cheapness and abundance of gas in the new field. 
•Sand is supplied mostly from the belt west of St. Louis. 
A little sand has been imported from the Ottawa, III., 
district. Ill regard to limestone supplies, the Kansas 
factories are situated more advantageously. Some 
-crushed limestone has been obtained from neighbouring 
•cement mills, and a portion is shipned from Sedan. 
Still it seems to be necessary to import the greater portion 
of it from Missouri points. Salt cake is brought from 
Argentine, Kan. Illinois and Missouri together furnish 
At preaent about 360,000 short tons annually, nearly 40 
per cent, of the total supply of glass sand in the United 
SUtes. Pennsylvania produces about 33 per cent., and 
therefore ranks first in quantity of this product, with 
lUinoU seqond, and Missouri ittird. According to the 
latest .oamplete statistica (or 1906) the average value of 
itlau sand per ton in Pennsylvania was $1.31 ; in Illinois, 
5$ cents ; and in Missouri, 60 cents. This difference in 
price is accounted for in part by the fact that Penntyl- 
Tstda sand is somewhat more expensive to produce, being 
, made from harder rook, 

EiraxaiK Pxtint. 

/wfiwwes. Wi P. Gibbon^ Ixmet Gomal, 

Blag, Pat. 

in ^ dMoribedi eac^ pot is heated 


independontly of the othwfs, pfodw M h^m used m • 
fuel The invention is descried as implied to 
fumaoe bovniog solid fuel In a central flreplapef vt^h is 
niitably altited, and alto as to an entirely mm 
Eaten tlsHy, each pot is placed in one of a aeries of sman 
glass^melung fumaaea^ Srrangto in one or more vows. 
An arched gas produoer or main gas flue ex^ds ubi|lef » 
nCath these small furnaces, the arches of the gas mm 
having secondary air passages receiving secondary air 
from passages underneath the gas flues. (>>mmiinioitttott 
wito these gas flues and with the fumaoes, are pla^ 
combustion chambers, the arches of which are soppHed 
with another set of air passages. Uptakes provided with 
dampers lead from the furnaces to the outlet !flQea» by 
means of which the heat of each furnace can be regulated 
independontly of the others,— A. G. !<. 

IX.-BmU>lNQ KATERIALS, 0LAY8, 
UORTABS. AMD (SHSIITS. 

{Continued from page 886.) 

Chert mining in England and Wales. H, L. Terry. PapfW 
read before the Institution of Mining and MetaUnrg^l 
May 17, 1906. 

CKBfiT, on impure form of flint, is a silioious rocit contain- 
ing calcium carbonate as a normal constituent. It differs 
from chert in physical properties j for instance, a toarp 
blow will break a flint into two pieebs, but will sptoter 
a piece of chert into numerous fragments. Chert oe^ 
ooour at many geological horisons, but those the 
carboniferous formi^on are the most important ecoiM^ 
mioally, and are mined in the millstone grit of North 
Wales, in the carboniferous limestone and in part 
the Yoredale shale of Derbyshire, and in the Upper 
Yoredales from the underset limestone to near the base 
of the millstone grit in Yorkshire, the districts being 
I Halkyn Mountain and Gronant, Bakewell and Sweledale 
respectively. The chief use of chert is for the pavers. Mid 
runners of wet grindtug mills for grindizig calcined 
flints, china-stone, and bones in the manufacture of Wt^®y. 
The pavers form the bed of the pan, and a^ nsuaUy from 
10 to IB in. thick, and otherwise of variable dizneniiohe ; 
they are chiefly supplied from Flintshire, as the beds thoto 
are of about the requiretl thickness, end conseauontly 
less dressing of the blocks is required. The largo blpcks, 
or runners, travel over tlie pavers at a rate of about 15 
revolutions per minute, and vary very much in sfre and 
weight, 16 cwt. being a common weight. The annual 
consumption of chert may be taken roughly at 8^4)^ tone, 
the price varying from 26 b. to 42s. per ton delivotod, 
aocor^ng to quidity. 

The chert from Swaledale has a flinty appearance, is 
semi-transparent, of a bluish tinge, and hae a oharaoteristio 
uniform fracture. It is about 7 in the scale of hardneea, 
and has a ap. gr. of 2*69. It exhibits no regulac cleavage 
planes, but tends to split along irregular pressure plpnea. 
It consists of nearly pure siiioa, with a small ain<»unt of 
ferrous silicate and carbonate of lime. The latteip is 
evidently due to infiltration, and great care is neoeiiary 
in selec^g an average sample for analysis^ The following 
analyses, made by the author, may be taken as repre- 
sentative 

Analyses of chert sold to the Eotteriesi. 
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5?^ m the carlxmiferoua limeetone areas of the North of 
England, though there Is a large amount of good chert, 
yet the bulk of it is valueless, owing to the tendency to 
up into fragments during the dressing operation. 
It may be mentioned that a 2>ton Swaledale chert runner 
working on flint alone lasted 10 months, by which time 
it was reduced to 7 cwt. 'The paper also contains a full 
description of the mining details involved.— W. C. H. 

OfmiU ; Jnfiuenee of the sulphur dioxide contained in 
mumnating gat o» the determination of the loss on 
tgnUumof . L. von SzathmAry. XXm., page 954. 

Cement produUion in U.S.A. in 1905. Bd, of Trade J., 
Sept. 13, 1900. [T.R.] 

A BSClKTLY published bulletin of the United States 
Geological Survey gives the following particulars of the 
production of cement in the United States in 1905 : — 

Quantity. Value. 

Barrels. Dole. 

Portland cement 35,246,812 33,245,807 

4,473,049 2,413,062 

^^zuolana 382,447 272,614 

Total production in 19a5 40,102,308 35,931,533 

Corresponding total for 1904 3 1,.675,267 26,03 1 ,920 

The totd capacity of United States cement plants for 
1905 is estimated at 129,000 Imirels per day ; it is exiiected 
that before the close of 1900 the total possible produotion 
exceed 1^,000 barrels per day. I^me conoefitration ' 
of interests in the cement industry is noted, but the 
wissibility of a trust or combination to bring about unduly 
high prices is dismissed by the bulletin as out of the 
question. 

Magnesium carbonate manufactures. Italian Customs 
deoition. Bd. of Trade J., Sept, 13, 1900. [T.R.] 

M^uvaoturxs of carbonate of magnesia mixed with 
asbestos are assimilated to manufactures ,o£ magnesia 
cement^ which, in aooemdanoe with the official index to the 
Tarifl, are dutiable as “ earthenware ” under No. 1W7 of 
the Tariff. k 


UWT*© Statis Patxkvs. 

Brieis; MtiM of making r^ractory (fsa gnem] w_, 
Bh N. Potter, New Boohelle, N.x., Assignor to 
G. Wsstinghouse, Pittehurg, Pa. U.S. Pat> 829.437, 
Aug. 28, 1906. 

Rxv&aotoby magnesia brick ia prepared by heating 
magnesia to a temperature suffiolsnt to ritrify it, cooling, 
grinding the vitrifl^ material to powder, pressing it into 
shape, and subjecting it to a temperature nigh enough to 
cause some of the magnesia to sublime wiwout fusing, 

—A-S. 

Cement ; Process ^ burning . B. E. Eldred, New 

York. U.S. Pat. 829,960, Sept. 4, 1906. 

Thi powdered material is continuously burnt by passing 
it through two independent reverberatory furnaces, in the 
first of which it is calcined, the operation being carried 
to incipient fusion so as to reduce the quantity of dust 
produced on entering the second furnace, in which the 
material is olinkered in a flame “ regenerate by produo ta 
of combustion ” abstracted from tl^ furnace.— A. G. L. 


Cement dinlcer ; Apparatus for making . B. E. 

Eldred, Bronx ville, N.Y. U.S. Pat. 829,967, Sept. 4, 
1900. (See preceding abstract.) 


An inclined horizontal kiln is provided with a number 
{generallv two) of successive rotating ohamers, forming 
sections having stationary partition walls between adjacent 
sections. These walls allow of the transit of solid material 
from one chamber to the other, but form thermal insulators 
between the chambers. The chambers are fed with gas 
iroja a woducer, and are supplied with separate means of 
firing. The calcining of the materials takes place in one 
chamber, and the ohnkering in another. — A. G. L. 


Cement blocks ; Process of rendering waterproof. 

J. M. Rauhoff, Tinley Park, 111. U.S. Pat. 830,003, 
Sept. 4, 1906. 

Mbtaluc iron in the form of fine dust held in suspension 
in water or other liquid is supplied to the surface of the^ 
cement blocks or other substance. The iron is then 
allowed to oxidise and expand, and thus fill the pores in tho 
surface of the block. — A. G. L. , 


English Patents. 


French Patent, 


ArhfMal stone; Manufacture of . B. Alexander- 

Katz, GOrlitz, Germany. Eng. Pat. 3182, Feb. 9, 
1906. Under Int. Conv., Sept. ^2, 1906. 

See Ft. Pat. 302.418 of 1906 ; this J., 1906, 698.— T. F. B. 

Kilns s Brick and like . J. T, Price, Brieriey Hill. 

Staffs. Eng, Pat. 7464, March 28, 1906. 

The object of the invention is to economise heat by causing 
t he b urnt gases from the burning chamW to effect the 
drying of green goods in another chamber. For this 
jpurpose, the kiln is provided with two or more separate 
mtorohangeable burning and drying chambers, ancf with 
one central or side stack. Flues are so arranged in the 
walls of each chamber that the hot gases from one chamber, 
on their Way to the chimney, have to pass around and then 
through the second chamber.— A. G, L. 

Cement ; Manufacture of . W. Jeroch, and Deutsche 

Ferrit-Oement Ges. m. b. H., Beriin. Eng. Pat. 8655. 
Feb. 14, 1906. Under Int. Conv., Sept. 28, 1906. 

See Fr. Pat. 363,103 of 1906 ; this J., 1906, 848.— T. F. B. 

Firepro^ or heat-resisting surfacing composition or cement 
R. J. Crowley and F. F. Payne, London. Eng, Pat. 8627, 
April 10, 1906. ' 

Fove parts of granular corundum arc finely ground 
mixed with on© part of powdered graphite, and mAe into 
a paste with a 10 per cent solution of sodium sihoate. 
The composition ia intended for use both as a heat 
imolati^ Md fireproof materia] in building constructioii. 
Ail. s^ also a» a nont4biorhei»t Uning for fuinaoes and 


Agglomerations of sawdust and magnesia; Addition of 

extra hard materials to .. H. Coppin, IV. Pat. 

364,800, April 4, 1906. 

This patent covers the addition of very hard materials, 
such as silica, porphyry, emery, carborundum, corundum* 
Ac,, to aralomerated products of sawdust and magnesia, 
and of chlorides, such as prismalith, stuoolyth, xylolith* 
Ac., for the purpose of increasing the resistance of these 
product! to wear and tear in their various applications* 

— 


X.— MBTALLUROT. 

{Continued from page 890) 

Sulphur in iron R. Baumann. Metallurgle, 1906, 8* 
416—417 ; Science Abstracts, 1906, 9A, 441. 

The author describes a simple method for detecting the 
distribution of sulphide pai^cles in sections of iron dr 
Steel. A piece of photo^aphio silver bromide paper ia 
soaked in dilute sulphuric acid, allowed to drain, aiia.then. 
pressed against the surface of the seotien of iron, which, 
has previously been toOund flat, and cleaned from grease. 
At parts where sulphide partloles are present, sul^uietted 
hydrogen is evolved, and produce! a blackening of the 
paper, which can afterwards be fixed and washed in 
the usual manner.-^A- 

Sodium cyanide; A negative experience mik — rifs 
fSfi Magenau. ahd fifiniiig J., 

36«« A, , 

cyanide in place of potas^hun cyanide 


Oct IS* imi 


OlT x^itoAiiuifeY: 


m 


for the eztrsotioii of gold from a oomplex ore oontainhig 
Bulphidet ti ooppu* non, and areenic, poor jrMds wars 
inTariafbly obtained, in eoihe oaeet me low a« Sn) per cent:, 
as oompated odth 75 per eent. when potaseium oyanide wan 
used. The sodium cyanide used was almost pure; it 
contained a small quantity of sulphide, but not nearly so 
much as the potasrium cyanide with which good results 
were obtaiiied.»A.,S. 

Sandt ; Sirn^^ dewce for Hpar^ing ~ from dimei. 

[Ore ^reoltnen^]. C. De Kalft. Eng. and Mining J., 

1906, $8, 206. 



Thi simple device shown in the accompanying figure 
has proved very efficient as a separator for removing fine 
sancffrom slime. It consists of a 4-in. pipe, 12 ft. long, 
set at an angle of fiO’. At the upper end the pipe is pro- 
vided with a 4-in. T and nipT^e, N. above which is a snort 
length of 4-in. pipe fitted with a cap, C, thrqugh which 
passes a l^-in. pipe, F, extending 2 ft. below the nipple. 
The lower end of the pipe is also fitted with a cap, K, 
through which pass a 2-in. discharge pipe, P, and a l^-in. 
pipe, W, which extends 2 ft. above the cap. The ore-pulp 
is mtro^ced through the pipe, F, and water is delivered 
through W. ITie slune is carried upwards by the ascending 
current of water, and overflows through the nipple, 
whilst the washed sand is drawn off through P.— A. S. 


Copper matte (coarse metal) ; Loss of silver and 

tn refining to 'highly concentrated matte ani to 

Uach copper respectively. E. Gunther. Z. angew. 
Chemie . 1906, 86 , 1558-1559. 

A<? 00 ]utHPio to Ger. Pat. 160,046 (this J., 1906, 897), 
coarse metal i« reffiied by the oonverter process so as to 
yield a highly opnoentrated matte containing 72 — 80 
per cent, of copper, and this product is used directly as 
anode material for the production of pure electrolytic 
copper, ^th simultaneous recovery of the gold and silver. 
In wis manner the various steps involv^ in the usual 
process of first refinittg^the coarse metal to black (crude) 
copper ^ avoided, llie author has made comnarative 
experiment* ^ determine the Idsses of stiver and coppmr 
in vhe two processes. The results show that on BesM- 
merising ^ oomee metal to highly oonoentr^ted matte, 
no appreciable volatilisation of metals oeoimi, whereas 
on re&ing hUok copper the loss may be 

comddVfe^ms.-;^ R , , , ’ ' 

Copper residbe#. tkdSap Cpdome dedHon. Bd* **of 

EiSznvis of oopper salts, lniolable,xioi utilisable directly, 


but fit only to be treated in ptiac to eortraot the oopW 
therefrom, are to be free of duty as oopper ore* uAder 
No* 808 (r) of the Tariff. 

Brasa; Bffeet of arsepfe on £. & Sperry, 

Eng., 1^, 17, 768—764. Science Abstcaom, 19^ , 

9A.4S7. 

Tkb effect of arsenic up to 0*6 per cent, on the properties 
of Muntz metal (oopper, 60 ; zinc, 40 per eent) WU* 
examined. Sharper and cleaner oaetingt were obtained 
fsom the alloys containing arsenic than from thoee free 
from that substance. The ductility of the alloys was 
improved by addition of arsenic up to ,0*08 per cent., 
probably owing to the reducing action of riie latter on 
oupr<>ns oxide. With higher percentages of aneaio the 
alloys became brittle, and cracked in the rolls.— A. 8, 

Vanadium 7 New occurrence of in Peru. Foster 

Hewett. Eng. and Mining J., 1906, 88 , 986. 

A RICH vanadiferouB mineral, for which the name patronite 
is proposed, has been discovered by A. R. Patron in the 
neighwurhood of Cerro de Pasco, Peru. It has h dark 
green colour similar to that of oHvenii^, and shows a 
oonoholdal to uneven cleavage, and a greenish-blaok a# 
streak ; its sp. gr. is 2*65, and hardness, 3*6. An 
analysis by J. 0. Handy gave the following results:— 
Moisture, trace ; silica, 10*88 ; alumina, 8*86 ; iron, 2*45 ; 
vanadium, 18*08; sulphur, 64*06; molybdio oxide, 0*60; 
sulphur soluble in carbon bisulphide, 6*55 per cent. 

W. F. Hiltebrond, of the U.S. Geological Survey, reports 
that the vanadium can be completely extracted By causUo 
alkali ; the iron in the residue is probably in the form of 
pyrites. After dissolving the pyrites, a black residue 
containing carbonaceous matter is left. The vanadium 
appears to be present as a snlpbide. The mineral ooemm 
as a vein about 8 ft. thick, in which the vanadium content . 
varies from 9*5 to 15*7 per cent. Associated with the vein 
is a vein of asphaltite. The latter yields 3*81 per cent, of 
ash, of which 0*583 per cent, is vanadio oxide. A material 
apparently intermeaiate in composition and nature between 
the vanadiferous mineral and the asphaltite occurs between 
thenr It is black, has a ooncholdal fracture, and oontaina 
2 per cent, of ash, which is highly vanadiferous. Thla 
material has a vesicular structure, some of the oaviitoi 
being filled with coked asphaltite. Along a portion of 
the outcrop the vanadiferous mineral has been oxidised 
to a brownish substance, resembling limonite, oontalniM 
as much as 45 per cent, of vanadium oxide. W. TT 
Hiilebrand reports that this oxidation produot oontainB 
about 46 per cent, of vanadium in the quinquevalent'statei 
about 16 per cent, of water, a small proportion of sulphurio 
acid, 14 — 15 per cent, of iron oxide, 20 per cent, or more of 
siliotous gangue, and 0*9 per cent, of molybdio oxide.— A. S* 

Alumimumdead and aluminium-hiamuth alloys} Detcr^ 
minatian of melting-points of —— hy Upramheatrio 
pyrometers. H. F4ohenx. Oompt. rend., 1906, US, 
897^398. 

Thi author has determined the melting points of these 
alloys by means of two couples, one i^atinum-iridio- 
platinum, the other nickel-coppw. The 1«mperatur«i 
determine were;~- 


Per ookt. of 
Mttminliioi. 

Flatinunr* 

Mdloplatinom. 

Nlcksi-coppir* 


•c. 

•0 

Lesd sUoys— 



03 

048 

040 

04 

045 

008 

00 

087 

050 

Bisaiuth aUoTt— I 


710 

n 

730 


050 

074 

58 

008 

004 

*4 

560 

080 

Ahtmhduia, jwte— 

530 

080 


XJftp79Xf a, than, Aiiickel«copper luiiotiim, well pfotebteff 
from otldatleB. asm he used irotM of m much ihoro 
expansivo matmurn ooiuhinaticm for the measuromrot 
of temperatures.— J. T. P. 
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Cl. X— MBTAIXtJBOY, 


COot u* 1900. 


“ Bilie 0 Ms,*\ 0. Boudowd. BtOL 6oo. Ohun., 1906, 
as, 7M)~-7U. 

SiLTOomos mav be prepared from eteele rich In ellioon by 
heating with nydroohlorio acid until all the iron is dia« 
solved, waahing the reside thoroughly and rapidly with 
cold water, and drying for some days in vacuo over 
sulphuric acid. Amorpnous powclers varying in colour 
from white to a deep grey are thus obtained. These 
contain small quantities of oarbon and moisture, but 
exhibit the general properties of silicones, being insoluble 
In acids, excepting nydrofluoric acid> liberating hydrogen 
with alkalis, and reducing metallic salts in the presence 
of alkalis They are apparently decomposed by prolonged 
beating with nydrocnloric acid. The author ri^ards 
them as mixtures of silicoformic anhydride, Bi 2 H 203 , 
and silicO’Oxalio acid, Si 3 H 204 ,. — F, Sodn. 

Foam^itnicture of nuUter ; Transition from the liquid 
to the solid state, and the — — . G. Quincke. Roy. 
Soo. Proc., 1906, 78a, 60—67. 

Thb author has previously (this J., 1905, 1269) described 
the foam-structure of ice, and he now states that 
phenomena similar to those observed in t!^ freoaing 
of water occur in all bodies in nature. The present 
communication deals mainly with the foam -structure of 
solid bodies, especially of metals. Molten metals on cooling 
form first a liquid jelly, and later a solid jelly. The 
walls and contents of the foam-cells of such a jelly still 
consist of viscous liquid, i.c., the jelly itself is still liquid — 
like ice — at temperatures lower than the melting pomts of 
the respective metals. The welding of two pieces of metal 
corresponds to the running together of tlie cell walls and 
cell contents of two lumps of jelly, or the regolation of ice. 
The surfaces of solidified drops of pure molten metals 
(gold, silver, platinum, palladium, iridium, indium, 
copper, zinc, iron, nickel, cobalt, bismuth, sodium, 
potassium, mercury) show a network of straight lines 
or arcs of circles (usually inclined to one another at 120° 
or 90°), or foam- walls with embedded lens-shajied masses 
(compare Ewing and Kusenhain, this J., 1901, 1116; 
Holbom and Henning, this J., 1902, 1332). Similar 
phenomena are to be observed on the surface of solidified 
drops of sulphur and selenium, and on the surface of carbon 
which has been distilled by means of the eieotrio arc in a 
majmetio field, and deposited on the cathode. The shapes 
of the bounding surfaces of the metallic grains form^ on 
cooling molten metals, and the arcs of ourcles in thf^ net- 
work of lines on the surface of metals raised to tckI or 
white heat, indicate that these bounding surfaces are not 
crystalline faces, as has hitherto been believed, but 
solidified oily foam-walls, which, as in the glacier-grains of 
ioe, enclose foam-cells with contents di&ring from the 
walls. On heating the metals nearly to their melting 
points, larger foam-cells with fewer foam-walls are formed, 
mat as the glacier-grains of ice run together and become 
larger, owing to the bursting of the foam- walls. A net- 
work of lines or foam-walls similar to that on the natural 
surface of solidifiod metals becomes visible also on artificial 
surfaces of metal castings when these are polished, or 
suitably etched by acids or other liquids (see BeUby, 
thin d., 1901, 992; 1903, 1107, 1108, 1166), the foam- 
walls being attacked or dissolved either more easiW or 
less easily than the contents of the foam-cells. :^om 
a study of Heyn’s photographs of etched surfaces of 
slowly cooled iron containing varying amounts of carbon, 
it Is conbluded that iron with 0*05 pei* cent, of carbon shows 
fine circular foam-walls of oementite enclosing foam- 
cells, 0*04—0*1 mm. in diameter, filled with ferrite, the 
foam-walls meetinff at angles of 120°, 90°, itt. Islets of 
perlite are suspended in ^e partly invisible foam-walls. 
When the iron eontains more oarbon, the oementite 
separates periodically in parallel layers, or as parallel 
oyiindrioal tubes with bulgmgs and rounded ImmkIs, or as 
epherioal foam-walls endosliig foam-lenses ** and foam- 
eells, 0*001— *0*003 mm* in diameter. The tubes, lenses, 
and loam-eeUs are filled with lerxite, snd also eurrouaded 
by Inrite. The greater the peroentage of earboiir W the 
tnmn qtolekly the moUen im is eeoled, the iess ie the 
diifagiee of the Isyen Irani one another, and die smaller 
are the loam-cells, jost an in the case of ice Oontatnlng 
a dissolved ^t. The shapes of the xniorosoopto structures 


in snliidified iron containing carbm »are^ the same as in ie 
oontaiahig a salt The cementite oonesponds to th 
** oUy salt solution in ireesing water. Other r foreigi 
ffubeianeea in iron— carbon in 4he form of graphite am 
temper oarbon, silicon, phosphorus, sulphur, air or othe 
gases, and other metals such as manganese and nickel^ 
even if present only in small quantities, are able to consider 
ably modify the surface tension, melting point, and visoosit; 
of the foam-walls and of the contents of the foam-cells 
and the size and shape of the foam-oells or glacier-grain 
of the iron. — A. S. 

Carbon dioxide and carbon [in eted] ; DetermirMtiOi 

of . J. Macfarlane and A. W. Gregory. XXIXI. 

page 954. 

Arseniuretted hydrogen l Removal of from crud 

hydrogen gas, O. Wentzki. II., page 917. 

Bismuth production in U.S.A, Oil. Paint, and Dru 
Rep., Sept. 13, 1906. [T.R.] 

The following is taken from the Annual Report of th 
U.S. Geological Survey, prepared by C. C. Schnatterbeck 

During 1906 the marketed production of bismuth or 
in the United States amounted to 24,405 lb., containin 
approximately 2288 lb. of metal, valued at S4187. Th 
sales in 1904 were 5184 lb. of ore, valued at 3314. In 190 
and 1903 there were no transactions. 

Metallic bismuth to the amount of 148,689 lb., valued o 
$318,007, was imported into the United States in 190£ 
as against 185,906 lb., valued at $339,068 in 1904 
147,295 lb., valued at $236,199 in 1903 ; and 190,837 lb 
valued at $213,704 in HK)2. Comparatively little bis 
muth salt is imported, suggesting expansion in the domesti 
manufacturing industry. 

Features in the bismuth industry in 1906 have been th 
shipment of ore from a new deposit in California, th 
resumption of mining on the Ballard property in Coloroilc 
and the reduction in the combination's price of the mete 
, in London from 10s. ($2.43) to 6s. ($1.22) per lb. Mor 
attention has also been given to the development of th 
deposits in Saxony, the most important in the worltl 
as well as to those in Austria, Bolivia, and Australia 
In the United States the consumption of metallic bismuti 
in 1906 was between 176,000 and 200,000 lb. Most o 
this was im{K>rted free of duty. Small quantities c 
bismuth salts for chemical and pharmaceutical purpose 
have also been imported. It is a fact worthy of note tha 
the import trade has grown over 50 per cent, in the las 
10 years, while the bismuth- mining industry in the U.S.A 
ha^s shown comparatively little progress. This is no 
because there is a scarcity of bismuth-bearing d^sits ii 
the Uni ^ 8taU»s, as they have been found in Coloradc 
California, Nevada, Arizona, and Utah, but it is rather th 
result of inadequate methods of smelting the metal her* 
The refined bismuth imported from Great Britain am 
Germany frequently contains over 96 per cent, of pur 
metal, whilst crude metal will contain 08 to 90 per cent, 
having as impurities antimony and arsenic, or othe 
metals. 

Mining for bismuth in the United States is at presen 
centred at Lea<lviUe, Colo., where the newly incorporates 
Ballard Consolidated Mining and Milling Compan; 
resumed shinmente on June 1, 1906, from praperties tha 
have heretoiore been owned and leased oy in<fiTiduali 
The new deposit in C!alifomia, from which eariy in tk 
year were shipped 20 or 80 tons of ore, is situated 55 mile 
east of Bannmg. Of late there has been a good enqtiir 
in the market far bismuth sulphide ore, and it Would no 
be surprising if in the near future the metal were ceooverw 
from the Immense placer dumps of schirmerite (oontaaninj 
Mulpfaldes of bismuth, silver, and lead) in am 

oHier Western States. 

Manganese and manganiferous ores ; Produetitm of 

in U,S.A,,i%im, Bd. of Trade J., Sept, 13, 1006. (T.R. 
aitk production of manganese ore in the Unit44 State 
in 1905 amounted to 4,118 tons, valned at |86,fil4, a 
^tofi^irared 3,146 rained at $99,468, in 1904 
mis nroduotton of manganiferotts iron 6r4 amounted t 
709,266 tons, valued at 11,554,9^ ; that of argentilBrou 


Oel. 15* im.} 


Ol. 


mangMiifwmt itoA om mbouiiM to 91»78B tout* riliied 
•t 1^0,9911$ iURl HMd 'Of ioMMig«DSf«rw sitto atm to 
90,280 tom, ▼rtuod ot 0M*289. Thi» mokoo o 4o>Ul 
prodvMtUm of mongonaio Mid mMig««dlMcout orot in ^o 
Unitod StotM in 19% of 945,401 tom* voiuod ot81*9ftl*r71. 

TatUalwn mineralt in U,S,A. Mineral Boaourom of 
U.S.A. for 1906. [T.E.] 

A TjLXTALtTM mineral has recently been discovered at a 
felspar quarry at Henryton* OarroU county, Md., about 
28 miles from Baltimore. It occurs in irr^ular masses 
and rough crystals. A sj^tmen Bent;to the Westinghouse 
Electric Oomnany at Fittsbure on analysis gave the 
following result : — Tantalic oxide, 38*19 ; nioblo oxide, 
13*21 ; manganese oxide, 10*48 ; ferric oxide, 21*42 ; 
and silica, 12*08 per cent. 

Some material obtained from Tinton, S.D., was concen* 
trated at Portland, Oregon, and a heavy black mineral 
was obtained with ea«st(erite and aeheelUe as oonoentrates 
from the Wifley table, which, upon analysis, gave 44 per 
cent, of , tantalio oxide and 30*5 per cent, of niooio 
oxide, these determinations having been mode by W. F. 
Hillebrand, of the United States Geological Survey. The 
specific gravity of the mineral was determined to be 6*8. 

Mineral production of Spain. En^. and Mining J., Sept. 8, 

The output of mineral and metal products in Spain for 
the past two years is officially reported, in metric tons, as 
in the subjoined tables, The production of fuels was as 
follows : — 



1G04. 

1906. 

Anthracite 

119,096 

136,099 

Bituminous 

2,903.671 

3,067,826 

Liguite 

100,773 

168,994 

Total 

3.128,540 

3,371,919 

Of the more important metallic 

ores, the output was : — 


1904. 

1905. 

Copper ore 

2,646,126 

2,621,054 

Iron ore 

7,964,748 

9,077,245 

Manganese ore 

Lead ore 

18,732 

26,020 

98,280 

106,113 

Mercury ore 

27,185 

26,485 

Silver-lead ore I 

177,104 

160,381 

Silver hematite ore 

122,109 

152,027 

Zinc ore 

156,829 

100,567 


Qthc^ less important metallic ores were produced in the 
following quantities 

1904. 1906, 



246 

77 


3.610 

4,790 


6 

14 


26 

25 

Pyrites 

Silver ore 

161,841 

303 

179,079 

540 

Tin ore 

299 

209 

Tungsten era 

60 

876 


A latic part of the pyrites mined in Spsan — most of it 
included In coppw ore, as it oarrles some 
ooppor* The pyrites in the table above is only that which 
oarnes no copper. 

,In tike final table are given the output of the lesser 
non-metidlic minerals:-— 


AmWyaonite . . . 

Asphalivim 

Bituminous rook 

Barytes 

Graphite 




1904, 

90 

8,701 

100 

468 

80 

1,700 


The total value of this production in 1906 was estimated 
at 187,890*486. Statistios of metalliirgioal prodtietloii ipi 
1906 ate not yet availal^ The pi^ripal metals smelted 
in are sine* copper, iron, le^ imd Esevimry. 
The total meiaUorgiear output In 1904 wae italqed, at 
$44,106,691, which was probably largely exceeded by 
that of last year. 

Mineral retourcet of Ceylon. Bd. of Iriide J., 
Sept. 18, 1900. [T.E.] 

The Eeport for 1905 on the trade of Ceylon, Just Issued 
by the Coionial Office, after referring to the disooveiy id 
thorianite, states that monazite has also been discovered, 
and has proved to be of widespread occurrence in Oeylon 
river sands. Small deposits of oassiterite and galena nave 
been found, as well as molybdenite. The output of plum- 
bago, in spite of the falling of value from Rs. 1^*89 per owt. 
in 1902 and Es. 12*60 in 1903 and 1904 to Es. 1U70, 
which in some oases leaves barely sufficient margin to 
cover expenses, shows an increase over previous years, 
and 012,846 owt. were exported. 

Mineral resources of Algeria. For. Off. Ann. Series, 
No. 3712. [T.R.] 

The report of the British Vice-Consul at BOne contains 
an account of the mineral resources of that locality. The 
districts of Souk-Ahras and T^beasa, he says, abound in 
Kinciferous deposits still unworked. Discoveries of car- 
bonate of lead at Batna and of cinnabar near Jemmapes 
are not being worked owing to lack of capital. Peroxide 
of manganese, said to contain 66 per cent, of metal, is 
found oue mile from Aln-Yagout. Anrimony mines neUr 
Guelma are for sale. The province of Oonstantina, aa^ 
the Vice-Consul, contains more ferruginous beds than urn 
provinces of Algiers and Oran put together 

Evoush Patents. 

Briquettes from fuel, ores, and tfte like} Manufactwn 

of . J. Noll and E. Trainer. Eng. Pat. 12,616, 

June 16, 1905. 11., page 917. 

Metals 7 Processes for purifying — . H. M. GhattOSp 
Philadelphia. Eng. Pat. 17,449, Aug. 20* 1905. 

See U.S. Pat. 800,984 of 1906 ; this J., 1905, 1116.-1. F. B. 

Cast-iron. E. and SI Wallis, Derby. Eng. Pat. 9458, 
April 23, 1906. 

The improved cast-iron is made by melting in a cupola 
furnace, in the order given, and mixed wiw a suitatfie 
quantity of fuel ; 3 cwt. of Warner pig-lrtih No. 4, 2 ewi 
of Warner pig-iron No 3, 1 owt. of Stabton pigdron 
No. 3, 4 owt. of good scrap iron, consisting ^ferabiy of 
machine castings, and 6 lb, of mild Stem in small p^aosa. 
The mixture of pig-irons used oobt^s apyrdrimktely s 
Carbon, 3*33 ; etlioon* 1*05 ; sulphur, 0*04 ; phosphdr^ 
0*30 ; and manganese, 0*47 per cent. OthSsr ims' tH 
similar oompositfon may be uSed instead of thosS gitan 
above, and the steel may be melted separately, and titan 
intimately mixed with the molten iron if desiraa.— A. G. L, 

Zinc and Uad^svlpAide ores s freatnmt of . A. H* 

Imbert, Grand Montrouge, France. Eng. Fat 10,808, 
May 2, 1900. 

The ore is mixed with Hme and ferric oxide or •other 
tuUabla substanoes, and heated in a retort oonneeted with 
a eriitaUe oondenaer to about 110(P 0., wbereb|!, it la 
stated, a perfectly fiuid homogeneous bath is prodneed. 
If new metallio iron or other metal in a solid or liquid state 
beintCN>duoed,^itU found thaitherincis ainuietemnpls^ 
vdAtBteed in about a quavtor of an hour, lebvhig a te- 
leotly ti^d mbes, which on being run out and corned, 
eoMistaref an upper layer of slag and alower sSndniinnf, 
e(ripMe> oenlhi^^ aoaeeely Mssia. , phien^> hNMdi:<ia 
' fueeantin the 'enmieneot ed U latand ha n'EMtaUI*’ ahile 
beuMNsth the iulpUde^ but » am>B t f eqfe rtld m- | w * > s» e w e r 
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UiaXSD StaW PATBKTa. 

F-urnatie for the mmediaU proditUiofi of metal from ores ; 
and mekdlurgiocd vrooeoi, O. B. Dawsoh, Caldwell, 
N.J. U.S. Pate. 829.574 and 829,676. Aug, 26, 1906. 

Thb invention relates to a process of producing directlj 
from ores, metals which do not form carbides at the temper- 
ature of a gas>fired furnace. The ground ore is subjected, 
in the absence of air and without any flux, at a tempera- 
ture below the melting or volatilising point of the metal, 
to the action of finely-divided carbon and of the carbon 
monoxide which is instantaneously produced therefrom. 
The process is carried out in a rotati^ reducing furnace, 
heatro internally by a flame, which is introduced at one 
ond, in such a manner that it can be directed to any part 
of the charge or hearth. Means are provided for regulating 
the character of the flame. The ends of the furnace are 
covered with caps lined with fire-proof material, and an 
inspection tube is provided passing through the stach 
ana the cap at the flue end of the furnace. — A. S. 

Furnace ; Metallurgical . G. W. Shear, Joliet, 111. 

U.S. Pat. 820,676, Aug. 28, 1906. 

Tux furnace (see figure) has its roof formed with straight 
portions inclined in opposite directions, and united by a 


" rampant ” arch, the inclination of one of the straight 
portions being greater than that of the other. The lines 
of the arch merge into the lines of the straight portions, 
and the inclination of the arch is towards the front of the 
furnace. — A. S. 


Mast furnace. M. Mannaberg, Assignor to ITrodingham 
Iron and Steel Co.. Prodinghxip. VJB. Pat ^.613. 
Sept. 11, 1906. 

Sxx Eng. Pat 26,268 of 1906 ; this J., 1906. 8l9.~T.P.B. 

Furnace for roasting, ehloridising [cJUofiaafmg]. or drwng 
ores. A, V. leggo, Pendeen, Victoria. U.S. Pat. 
880,904, Sept ll,ni906. 

Sxx Eng. Pat. 21,160 of 1906 ; this J.. 1906, 691.— T.P.B. 

Sulphurous oxide [Sulphur dioxide] 2 Process of 

recovering [from furnace gases], F. E. Carpenter. 

Denver, Colo. U.S. Pat 829.766. Aug. 28, m6. 

Tub gases from fumaoos burning sulphide ores are 
moistened with cold water, and caused to deposit sus- 
pended particles of solid matter, and the sulphurous 
oxide (sulphur dioxide) in the gases is recovered by 
absorption in water cooled to about 0° C. — A. 8. 

Ores 2 Method of smelting , ond separating mattes. 

B. Baggaley. Pittsburg, Pa., C. M. Allen, Lo Lo, Mont., 
and E. W. Lindquist, (Chicago, 111. U.S. Pat. 830,040, 
Sept. 4. 1906. 

A BOj>y of molten matte is formed in a converter, and air 
is blown through. Sulphide ore is then fed in at one end 
of the converter, and allowed to float on the molten matte 
in the direction of the other end, being oxidised and melted 
during its travel, by the heat produced by the converting 
action. The resulting slag and matte overflow continu- 
ously at the axis of the converter, and are protected from 
the chilling effect of the atmosphere during their travel 
from the converter to a fore-hearth or settling chamber, 
wherein they are separated by gravity. — A. S. 

Crucible. E. A. Colby, Newark, N.J» U.S. Pat. 
830,208, Sept. 4, 1906. 

Tub claim is for a lining of friable material 
which is applied in sections or otherwise to tlie 
inner face of the inner side of an annular crucible. 
It is formed so as to be loss resistant to internal 
pressure than the material of the crucible, in 
order that the latter may not be fractured by the 
expansive force of the solidifying metal. — W. H. C. 

Zinc : Apparatus for obtaining — J. Armstrong, 
London. U.S. Pat. 830,283, Sept. 4, 1906, 

Sxx Eng. Pat. 20,643 of 1906 \ this J., 1906, 1113.— T.F.B, 



Furnace ? Roaming and vclaiilising . S. I. Clawson, 

Salt Lake Cty. Utah. U.S. Pat. 829,843, Aug. 28, 1906. 

Txx furnace comprises a muffle fixed in and extending 
throogn a revolving cylinder mounted in an inclined 
position. Between the mufiSe and the cylinder are fire 
chambers ” (heating chambers) communicating with a 
fire-box at the lower end of the cylinder. The upper end 
of the muffle communicates with a vertical ** fume- 
pipe,** and there is also a stationary chimney or smoke- 
stMk, from which a longitudinal branch extend above 
the cylinder for. its entire length. The ore is fed into 
and conveyed through this branch of the stack, and then 
fills down a shoot into a conveyor, which passes trans- 
versely through the fume- pipe, and extends into the 
muffle. The Iwanch of the stack also contains a nest of 
air*sttperheating pip6s, the air from which is forced by a 
fan into the fuM-fs^ng device, which delivers powdem 
ooal to the fire-box. There are also longitumnal air- 
euperheating pipes disposed in the wall of the cylinder, 
commimtoaui^ with a coiled pirn surroundii^ the fire- 
box, the coil bmnff connected to a ulast-piM whira delivers 
the hot air into m lowor end of the mume. — A. 6. 


Pi. 




Pit 680. W. Sept. 


Tux invontion Mtalsi to a Immaoo lor inoduoing oomwr 
matte or copper, Msd oonsiots hi oonstruotiiit tho watt of 
ithe itBEMee m a^uliihle «iitsr<«ofded eooieais^ ene of 
wldoheerrios^ilitHqpoiit*^ > 


Silicon ; Method of melting and easting . H. N. Potter, 

New Rochelle, N.Y., Assignor to G. Westinghouse, 
Pittsburg, Pa. U.S. Pat 880,788, Sept 11. 1906. . 
Thx silicon is fused in a vessel of carbon, the temperature 
I being kept too low to form silicon carbide. The molten 
silicon is cooled in a suitable mould. — £. S. 

Fxxnoh Fatbits. 

VdatHe minerals ; Recovery and utilisation of heat loss in 

the condenscUion of metallic dust from roading . 

Hoc Anon, dee Mines ot Usines d’ Antimoine de Brloudc- 
Auvergne. IV. Pat 361,630, Dec. 21, 1906. 

Br means of an arrangement of cooling tubes, each open 
at one end. to the air, whilst the other end otmit into a 
common channel, through which air is supflied te the 
furnace, the heat abstracted from the volatUiied sub- 
stanoos is utilised in the roasting furnace. — J. H. C. 

Mstgls and cd^s ; Produstion of fused ~ hy means 
of their oxides and other compimnds, .Weldite, Ltd. 
Fr. Fat 864,949, Feb. 24. 1906. 

aiW Eng. Pat 10,681 of 1906 ; this J.. 1906. 76^— TXB. 

IFumacest Regenerative • isslk arfmngsmeni for 

rtgutating the firing. Bethlahein Bteel Oa W. Pat 
8^240. March 14. 1906. 

Tkx InriMCe pifopm ia built dter vcgensMftitn ehafflbeix 
MX rapfliedhdtli afr and gas; ^hse liaX^beco^ 
ImiMin thhi tihron|^ Mchkihbets m dUlof^ 
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m 


:.-v- ^a; ;=r^ a:= r= ===:ma«aa^^ r~r'7r->-.:r 

to ill «• (Mmdflit iR^tioiioo ipMs into tbo liinii^e- 
ohankoer. ^Iirough a ol orinoea—t^^ Bfieni gaaea 

beu^ dnaHv allowed to esdape to the ohiimiey thrdogh a 
'^mllar seiies 6t ori^oeH, Ibe whole oirotilatfon beiiig ooB- 
trolled by valtee bo arranged as to reverse the currents 
when desir^.^. H. C. 


IThermic proMtSf hated on the action of tUieon combined 
with magnetiuM or ita eompounda, T. Coldeohmidt. 
Fr. Pat. 364, dl8, March 16, im 
This pocess is based on the mutual reaction of oxides or 
sulphides of metals, or of metallic compounds and halogen 
eubetances, or of combinations of such bodies with 
each other when mixed with a reducing agent consisting 
of a mixture, or alloy, of magnesium and silicon, all the 
substances being employed in a finely divided or granu* 
la ted condition. Such mixture is analogous to alumino* 
thermite,” which forms the basis of the ” Goldschmidt’s 
process,” wherein aluminium acts as the reducin^agent. 


•Copper and other metala ; Extraction of from burnt 

pyritea reaiduea, A. Tixier. Fr. Pat. 364,512, March 23, 
1§06. 

Ths residues are treated with nascent chlorine in an acid 
solution at a temperature of from 70° to 80° 0., whereby 
the copper and other metals are brought into solution for 
subsequent treatment by known methods. 

The nascent chlorine is obtained from chloride of lime, 
or alkali or alkaline-earth hypochlorites. The dry 
burnt pyrites residues may, for example, bo treated with 
from 2 to 5 per cent, of chloride of lime, and then, in the 
vats, the mixture is treated with dilute hydrochloric acid. 

— J. H. C. 


Minerals ; Proceaa and apparatua for the reduction or 
fusion of — ^ by means of carbon monoxide. E. A. A. 
GronwalL Fr. Pat. 866,412, April 19, 1906. Under 
Int. Conv., May 8, 1906. 

See Eng, Pat. 9799 of 1006 ; this J., 1906, 860.— T. F. B. 


XL— ELECTR0-0HEM18TRT AND 
ELBGTRO-METALLURGT. 


Redaction processes V EMc of nietal hydridea in « — , and 
new data aa to the oomfoakion of eettain fata and fM 
oUa, 8. Fokin. J. ruM. plm.-eham. Gw«., 198S» 98, 
418—446. Ohem. Oentr., im 8, 798^769. 

It has been stated by Mode (Compt read., 186, 1381; 
also this J., 1803, 10^) and Peterson (Z. ElektrOohein., 
11, 648; also this J., 1906, 896) that, in the electrolytlo 
redttolaon of unsaturated acids, the nature of the oathbde 
used has no appreciable infiuenoe upon the course and 
velocity of the reaction. The author finds^ however, 
that reduction can only be effected with cathodee of 
palladium, platinum, rhodium, ruthenium, iridium, 
osmium, nickel, cobalt, and copper, and that the (j^uantity 
and the physical condition of the metal has a doouderabfe 
infiuenoe on the course of the reduction. It is known that 
the metals named have the capacity of occluding hydrogen, 
with the formation of unstable hydrides. It is these 
metals, also, which have been found to act as hydrogen* 
carriers in the reduction processes studied by Sabatier 
and Senderens (this J., 1901, 978 ; 1902, 604, 566, 1070, 
1 157 ; 1903, 1012 ; 1904, 341, 654). The author is of the 
opinion that all reduction processes taking place in pree<moe 
oi the metals mentioned, viz., eleotroiytio reduction, 
reduction of gaseous substances by reduced metals by 
the process of Sabatier and Senderens, reduction by 
galvanic couples, and reductions by metal hydrides m 
solutions, are due to a special activity of the occluded 
hy^ogen, probably owi^ to such hydrogen being in the 
monatomic condition. The activity of the metals varies 
directly with their opacity of occluding hydrogen; palla- 
dium is the most efficient, and then follow, in the order 
given, platinum, nickel, cobalt, and copper. The best 
results are obtained by the electrolytic jproeess. ai^ the 
author has studied in this way the reduction of the fatty 
aoi^ from linseed oil, Japanese wood oil, castor oil, and 
cod-liver oil, other unsaturated acids, allyi alcohol, nit)ro- 
bensene, and carbon tetrachloride. He unds that llnsdad 
oil contains besides linolenio acid, an isomtride of hnolio 
acid, wliioh does not form a orystalline tetra-lwromo- 
derivative. The elieomargario aciu brom Japanese wq^ 
oil contains 18, not 17, carbon atoms, and appears to be 
an isomoride of linolio acid. The hydroxysteoric acid from 
castor oil is identical with the acid described by Kojanski 
( J. ruBs. phys.-ohem. Gea, 82, 149). Cod-liver ml oonlaiiis 
fatty acids with from 18 to 21 carbon atoms. Carbon 
tetrachloride is reduced to chloroform, and also, in past, 
to methylene dichloride and methyl chloride.— A. S. 


4 (Continued from page 892.) 

(A.)-ELECTRO.CHEMISTRY. 

Paper and adtid cellulose [and acetylceUrdose\ ^ Electrical 

ina:ulaHng properties of dry . A. Campbell. Proo. 

Roy. Soc., 1906, 78A, 196—211. 

The results of experiments on a number of papers used 
ifor insulating telephone wires are given. All the ^pers 
were of ” chtfinical wood fibre,” this kind being considered 
the molt datable. For telephonic purposes a minimum 
•of specific inductive capacity is desirable ; this constant 
ran^ froih 1*8 to 2*5 (air«l) in the papers examined, 
aftisr ^mroimh drying, and was found to bo approximately 
^oportiasM to the density. The best mat^al is that 
otetains the mreatest proportion of air spaces, and 
4ft wfaiolL'the fibres ue as much as possible parallel to the 
surface. 

For transparent films of pure cellulose the specific 
IndUlfliel capacity was found to be about 7, for normal 
•eisUubMe triacetate, about 8*9. The latter material is far 
less susceptible to temperfttare Changes, asTegards electrical 
propsrties»^thafie^ilioae. CeUuloeeasaBinsuiatQrisTery 
greatly affected by mifiate amounts of moisture, and 
lanthoFe ftxperiiftenla on this point lead to the ittference 
that in^air-dried nlateiisl ft ftSrt of moisture ieehemi- 
cally combined with oellnloie' to fc»«i Ssi elSltsdlytic 
ftplutibm pftSiihi^ of water ift cellultiee ^lydrate* When 
the t#m«sratim^ je;red^^,4^^ mtm, |iee«» w 


EurqwsH Patents. 

Filaments for incandescing eketrio lamps i Mannfaotatre 

of . J. R, Crawford. Eng. Pat. 14,888, July 18, 

1905. II., page 918. 

Filaments for electric incandescent lamps ? ManufaeiuH 

of . H. Zerning. Eng. Pat. 26M» Feb. I, 1906, 

II., page 918. 

Foliate atrong-current ores? Production of — — v R, 
Pauling, Msenkirohen, Germany. Eng, Pat. 7369, 
Aprill, 1906. 

Ik order to produce voltaic strong-ounent ares betweoft 
electrodes comparatively distwst from each other, iAio dis- 
charges of an auxiKary spark-gap are blown into thespaee 
between the electrodes. The hom-sheped eleotwdes 
between which the are is to be struck ate eomieeted bv 
wires to a source of electrical energy. In peifidtel wifn 
this maiii spark-gap is smftged the pvinuury ooii of ft 
trafttfosmer, the secotidery oi which Is oouneeM 

to an auxiliary pair of electrodes disposed below and ift 
the same plane as the main electrodes. Tto two pairs oi 
eleotrodes are eofttained in a j^pe of oval cross s e e tioii, 
thrott|ffi which a current of gee is blown at a velooity of 
ft* Isaet 68 ftwifee psr fteei^ The dhehnspo betwein 
tim^ftuadHiftrdlvch;^ by fthft ounafttft^fas 

he*weeft>*ha> ftM6ftv ft leet(W sh ft,>-'ftftd.ft»ftw» t|us-<«ls*liM 
energy euixpUed to the tatter He jftl^pi«oeo«r^lhft^wih» 
gap.-.-A« S. . . 
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co(i».ie*am 


UiftTiD Statwj pATMrw. 

I^rnaoe ; M«etrie — -r-, B. Plftitohickt P*m. U.S. P»t. 

July 24» 1906. 

This jnvSntion relates to an electric muffle, consisting 
of a receptacle of fire-propf material and a casing into 
which the receptacle fits. The casing is provided with 
a bottom and fixed vertical walls, together with a movable 
vertical side wall which is pivoted at its lower edge to 
the bottom, and a top or lid pivoted to the upper e(ige of 
the movable wall. In the wall of the receptacle is secured 
a heating conductor, the latter being connected to two 
contact pieces projecting from the lateral wall of the 
receptacle, and passing triroudi apertures in the casing. 
When the receptacle is placed in position in the casing, 
the contact pieces engage with spring contacts fixed to a 
bed- pi ate which carries the casing. In the back of the 
receptacle, is an opening, through which is placed a 
thermo-electric couple, one end of the latter projecting 
into the heated portion of the furnace. Kesistance wires, 
housed in the wail of the receptacle, are attached to the 
rear end of the couple, the couple and resistance wires 
being protected against the intiuenoe of the temiieratnro 
at the outside of the apparatus by a “ heat-repelling pad.” 
Rods are connected to the resistance wires, and project 
outside the receptacle, so that connection may bo made 
with a suitable galvanometer. — B. N. 

Filameni : [Electric] Incandeacent lamp , and method 

of making the same. J. M. Canello. U.S. Pat. 829,568, 
Aug 28, 1906. II., page 919. 

Cotton j [Electrolytic] Method of treating . G. D, 

Burton. U.S. Pat. 827,293, July 31, 1906. V., page 
926. 

Qaaea ; [Eleririced] Method of effecting chemic^d ariton 

in . D, K. Lovejoy, Assignor to Atmospheric 

Products Co., Niagara Falls, N.Y. U.S. Pat. 829,872, 
Aug, 28, 1906. 

This invention rolatc.s to a method of cexising gases to 
unite chemically, and consiatB in charg^ing the gases 
separately with electrostatic charges of different polarity, 
and of a potential sufficient to effect chemical combination. 
When the gases are mixed, the electrostatic attraction of 
the molecuIeB of one gas for the molecules of the other gas 
will cause combination of the gases. — B. N. 

Oaaea 7 A pparatm for avhjecHng to high-tension 

[ehctric4d\ diactmrgea. D. R. Ix>vej oy. Assignor to 
Atmospheric Products C-o., Niagara Falls, N.Y. U.S. 
Pat. 829,873. Aug. 29, 1906. ^ 

Th* apparatus oompises a chamber for receiving the 
gMes, a series of fixed electrodes mounted adjustably in 
the walls of the chamber, and a series of movable electrodes, 
both sets being connected in jMurallel with a high-tension 
alternating current. In order to ensure a minimum 
volume and minimum current for each of the arcs, each of 
the parallel electrode circuits is provided with an induct- 
ance, and the electrodes are constructed of fine wire. 
Th© movable electrodes are fixed to the ends of supports 
carried by a shaft capable of rotation, the shaft being 
provided with insulated bearin^js. As the shaft turns, 
the movable electrodes come within arcing distance of 
the fiiked eleotrodes, *nd the arcs are succesSvoly formed, 
elongated, and extinguished. The arc formed between 
any pair of electrodes is isolated by suitable means from 
the arcs formed between adjacent pairs of « electrodes. 
A synchronous motor, mounted on, but insulated from, 
the chamber, is connected to the generator, and drives 
the movable eleotrodes, means being provided for 
a^usting the making and extinction of the arcs relatively 
to the altemation and phase of the alternating current. 
A rectifier, in the ammating current circuit, with 
its commutator moving with ^ movglffe olectrodea, 
is arranged so as to eause revertids of current during 
extiaotion of the arcs, irhereb^f the same potential relation 
between the deetrodes is maintained. The cases are 
supplied to the central mmtiun of the ohamW at a 
piaaMire higher than that of the atmosphere, and the 
gases receive an outward spiral motion. Oulttett for 


the products are arranged in dole proximity to the 
acoiim points, and each outlet is provided with a deflector, 
direotM eoatrary to the direction of rotation of the 
shaft, so as to defleot the products formed by the arcs 
into the outlets. Qas-ducts, leading from the outlets, are 
provided with valves, which are mtermittently opened 
and closed by suitable means, thus giving an int^mittent 
flow of gases into the chamber, the impulses of flow being 
timed to commence just after the arcs are struck, and to 
cease just after the arcs are extinguished. The gases 
may be separately charge^ electrostatically before wing 
led into the chamber, and allowed to mix in the presence 
of the arcs, or immediately before coming into contact 
with the arcs. — B. N. 

Oaaea : [Electrical] Method of effecting the combination 

of . D. R. Lovejoy, Assignor to Atmospheric 

Products Co., Niagara Falls, N.Y. U.S. Pat. 829,874, 
Aug. 28, 1906. 

Tms invention relates to a process of forming nitrogen 
compounds, an electric arc or arcs being formed, elonga^d, 
and interrupted, and a mixture of air and oxygen, contain- 
ing about equal volumes of nitrogen and oxygen, being 
introduced into the presence of the arc. The residuidi 
gas may be again treated after enriching with oxygen. 
Hydrogen may also bo added, so as to form a mixture 
cbntaining less than 10 per cent, of hydrogen. — B. N. 

Oaaea; [Eledriccd] Apparatua for effecting chemical 
action in . D. R. Lrfjvejoy, Assignor to Atmos- 

pheric Products Co., Niagara Falls, N.Y. U.S. Pat. 
829.876. Aug. 28, 1906. 

A striTAiiiiX reaction chamber is provided with one outlei 
and two inlet- passages for supplying gases, the latter 
passages being provided with electrodes. Electrostatic 
charges of opposite potential are given to the eleotrodes, 
which thus impart similar charges to the gases. Means 
are provided for heating the eleotrodes, and for subjecting 
the gases to the influence of a source of radiant energy. 

--B.N. 

Oaaea; [Electriccd] Proteaa and apparatua for effecting 

themicfd action in . I). R. Lovmoy, Assignor to 

Atmospheric Products Co., Niagara Falls, N.Y. U.S. 
Pats. 829.876 and 829,877, Aug. 28, 1906. 

Thb molecules of th© gases, such as nitrogen and oxygen, 
are separately charged eleotrostatioalty to opposite 
potentials, and the gases mixed, and subjected to the 
action of an electric ^current in the form of an arc of, 
minimum volume. The arc is maintained at a minimum 
volume, sufficient to prevent th© l^peaking of the arc, or 
the latter mar he repeatedly fmmed, elongated, and 
interrupted. — B. N. 

Ozoniaed air or oxygen ; Apparatua for producing highly^ 

. A. D^ohaux, Paris, Assignor to W. Miulmann, 

Ruremonde, Holland. U.S. Pat. 880,976, Sept. 11 ,. 
1906. 

SzB Fr. Pat, 836,092 of 1903 ; this J., 1904, 193.— T. F. B. 


Fexnoh Pxtsnts, 

Ipoandeacence lampa ; Proceaa of increasing fAe 
reaistanee of certain metals, especially those stssw^hs^. 

glov^’bodies of . H. Kuxel. Fr, Pat* 8fl4,w8> 

March 27. 1906v H., page 92a . 

Olouhbadies for eleetric lighting: Manufacture 
Siemens and Halske, A.-G. FV. Pat 184^925^ April a 
190a II., page 920. ' 

Incandescence deciric lamps with metallic fUaments ; 
Manufacture of ^ — . Hentsehe Oasglflli. A. 4 O. 

Fr. Pat 865,188, A^ 12, 1906. U.,. 

8w(far frm mdasssc ; Promss of neMtsHod the- 

oH M a n^ compel Battletniri BoteUt. 

Pat 864,689, Jml XVL 4 figa 941 
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:.-v- ^a; ;=r^ a:= r= ===:ma«aa^^ r~r'7r->-.:r 

to ill «• (Mmdflit iR^tioiioo ipMs into tbo liinii^e- 
ohankoer. ^Iirough a ol orinoea—t^^ Bfieni gaaea 

beu^ dnaHv allowed to esdape to the ohiimiey thrdogh a 
'^mllar seiies 6t ori^oeH, Ibe whole oirotilatfon beiiig ooB- 
trolled by valtee bo arranged as to reverse the currents 
when desir^.^. H. C. 


IThermic proMtSf hated on the action of tUieon combined 
with magnetiuM or ita eompounda, T. Coldeohmidt. 
Fr. Pat. 364, dl8, March 16, im 
This pocess is based on the mutual reaction of oxides or 
sulphides of metals, or of metallic compounds and halogen 
eubetances, or of combinations of such bodies with 
each other when mixed with a reducing agent consisting 
of a mixture, or alloy, of magnesium and silicon, all the 
substances being employed in a finely divided or granu* 
la ted condition. Such mixture is analogous to alumino* 
thermite,” which forms the basis of the ” Goldschmidt’s 
process,” wherein aluminium acts as the reducin^agent. 


•Copper and other metala ; Extraction of from burnt 

pyritea reaiduea, A. Tixier. Fr. Pat. 364,512, March 23, 
1§06. 

Ths residues are treated with nascent chlorine in an acid 
solution at a temperature of from 70° to 80° 0., whereby 
the copper and other metals are brought into solution for 
subsequent treatment by known methods. 

The nascent chlorine is obtained from chloride of lime, 
or alkali or alkaline-earth hypochlorites. The dry 
burnt pyrites residues may, for example, bo treated with 
from 2 to 5 per cent, of chloride of lime, and then, in the 
vats, the mixture is treated with dilute hydrochloric acid. 

— J. H. C. 


Minerals ; Proceaa and apparatua for the reduction or 
fusion of — ^ by means of carbon monoxide. E. A. A. 
GronwalL Fr. Pat. 866,412, April 19, 1906. Under 
Int. Conv., May 8, 1906. 

See Eng, Pat. 9799 of 1006 ; this J., 1906, 860.— T. F. B. 


XL— ELECTR0-0HEM18TRT AND 
ELBGTRO-METALLURGT. 


Redaction processes V EMc of nietal hydridea in « — , and 
new data aa to the oomfoakion of eettain fata and fM 
oUa, 8. Fokin. J. ruM. plm.-eham. Gw«., 198S» 98, 
418—446. Ohem. Oentr., im 8, 798^769. 

It has been stated by Mode (Compt read., 186, 1381; 
also this J., 1803, 10^) and Peterson (Z. ElektrOohein., 
11, 648; also this J., 1906, 896) that, in the electrolytlo 
redttolaon of unsaturated acids, the nature of the oathbde 
used has no appreciable infiuenoe upon the course and 
velocity of the reaction. The author finds^ however, 
that reduction can only be effected with cathodee of 
palladium, platinum, rhodium, ruthenium, iridium, 
osmium, nickel, cobalt, and copper, and that the (j^uantity 
and the physical condition of the metal has a doouderabfe 
infiuenoe on the course of the reduction. It is known that 
the metals named have the capacity of occluding hydrogen, 
with the formation of unstable hydrides. It is these 
metals, also, which have been found to act as hydrogen* 
carriers in the reduction processes studied by Sabatier 
and Senderens (this J., 1901, 978 ; 1902, 604, 566, 1070, 
1 157 ; 1903, 1012 ; 1904, 341, 654). The author is of the 
opinion that all reduction processes taking place in pree<moe 
oi the metals mentioned, viz., eleotroiytio reduction, 
reduction of gaseous substances by reduced metals by 
the process of Sabatier and Senderens, reduction by 
galvanic couples, and reductions by metal hydrides m 
solutions, are due to a special activity of the occluded 
hy^ogen, probably owi^ to such hydrogen being in the 
monatomic condition. The activity of the metals varies 
directly with their opacity of occluding hydrogen; palla- 
dium is the most efficient, and then follow, in the order 
given, platinum, nickel, cobalt, and copper. The best 
results are obtained by the electrolytic jproeess. ai^ the 
author has studied in this way the reduction of the fatty 
aoi^ from linseed oil, Japanese wood oil, castor oil, and 
cod-liver oil, other unsaturated acids, allyi alcohol, nit)ro- 
bensene, and carbon tetrachloride. He unds that llnsdad 
oil contains besides linolenio acid, an isomtride of hnolio 
acid, wliioh does not form a orystalline tetra-lwromo- 
derivative. The elieomargario aciu brom Japanese wq^ 
oil contains 18, not 17, carbon atoms, and appears to be 
an isomoride of linolio acid. The hydroxysteoric acid from 
castor oil is identical with the acid described by Kojanski 
( J. ruBs. phys.-ohem. Gea, 82, 149). Cod-liver ml oonlaiiis 
fatty acids with from 18 to 21 carbon atoms. Carbon 
tetrachloride is reduced to chloroform, and also, in past, 
to methylene dichloride and methyl chloride.— A. S. 


4 (Continued from page 892.) 

(A.)-ELECTRO.CHEMISTRY. 

Paper and adtid cellulose [and acetylceUrdose\ ^ Electrical 

ina:ulaHng properties of dry . A. Campbell. Proo. 

Roy. Soc., 1906, 78A, 196—211. 

The results of experiments on a number of papers used 
ifor insulating telephone wires are given. All the ^pers 
were of ” chtfinical wood fibre,” this kind being considered 
the molt datable. For telephonic purposes a minimum 
•of specific inductive capacity is desirable ; this constant 
ran^ froih 1*8 to 2*5 (air«l) in the papers examined, 
aftisr ^mroimh drying, and was found to bo approximately 
^oportiasM to the density. The best mat^al is that 
otetains the mreatest proportion of air spaces, and 
4ft wfaiolL'the fibres ue as much as possible parallel to the 
surface. 

For transparent films of pure cellulose the specific 
IndUlfliel capacity was found to be about 7, for normal 
•eisUubMe triacetate, about 8*9. The latter material is far 
less susceptible to temperfttare Changes, asTegards electrical 
propsrties»^thafie^ilioae. CeUuloeeasaBinsuiatQrisTery 
greatly affected by mifiate amounts of moisture, and 
lanthoFe ftxperiiftenla on this point lead to the ittference 
that in^air-dried nlateiisl ft ftSrt of moisture ieehemi- 
cally combined with oellnloie' to fc»«i Ssi elSltsdlytic 
ftplutibm pftSiihi^ of water ift cellultiee ^lydrate* When 
the t#m«sratim^ je;red^^,4^^ mtm, |iee«» w 


EurqwsH Patents. 

Filaments for incandescing eketrio lamps i Mannfaotatre 

of . J. R, Crawford. Eng. Pat. 14,888, July 18, 

1905. II., page 918. 

Filaments for electric incandescent lamps ? ManufaeiuH 

of . H. Zerning. Eng. Pat. 26M» Feb. I, 1906, 

II., page 918. 

Foliate atrong-current ores? Production of — — v R, 
Pauling, Msenkirohen, Germany. Eng, Pat. 7369, 
Aprill, 1906. 

Ik order to produce voltaic strong-ounent ares betweoft 
electrodes comparatively distwst from each other, iAio dis- 
charges of an auxiKary spark-gap are blown into thespaee 
between the electrodes. The hom-sheped eleotwdes 
between which the are is to be struck ate eomieeted bv 
wires to a source of electrical energy. In peifidtel wifn 
this maiii spark-gap is smftged the pvinuury ooii of ft 
trafttfosmer, the secotidery oi which Is oouneeM 

to an auxiliary pair of electrodes disposed below and ift 
the same plane as the main electrodes. Tto two pairs oi 
eleotrodes are eofttained in a j^pe of oval cross s e e tioii, 
thrott|ffi which a current of gee is blown at a velooity of 
ft* Isaet 68 ftwifee psr fteei^ The dhehnspo betwein 
tim^ftuadHiftrdlvch;^ by fthft ounafttft^fas 

he*weeft>*ha> ftM6ftv ft leet(W sh ft,>-'ftftd.ft»ftw» t|us-<«ls*liM 
energy euixpUed to the tatter He jftl^pi«oeo«r^lhft^wih» 
gap.-.-A« S. . . 


Cl. Xia-PIOBJENm PAINTS; BBSENB* TABNISHBS; INBU-RUBBBR, &a 


«)a 


marc; Extraction of -«>*- loAA carbon bisulphide 
or carbon tetrachloride. R. Jargen«en« Z. *i^w. 
Oiem., 86, 1546^1847. 

Tub renidues left after tlie extraction of oil from olives 
by pressnra contain from 10 to 16 per cent, of ott, which 
is usually recovered by means of volatile organic solvents, 
fiuch as ether, benzine, and especially oariwn bisulphide, 
Carbon tetrachloride may be used advantageously in 
place of carbon bisulphide, as it is now obtainable at a 
moderate price. It is non-inflammable and leaves no odour 
in the oil.— H. B. 

Herring oU; J^mse . C. E. Sage. Chem. and 

Drug., 1906, 68, 398. 

A of Japanese herring oil examined by the author 

•gave tha following results ; — Colour, pale brown ; sp. gr. 
sat 20“ C., 0»9ll6 ; acid value, 16*8 ; saponiflcation value, 
193*7 ; iodine value, 137*0. (See also this J., 1906, 819.) 

—A. S. 

Reduction processes ; Role of metal hydrides in , and 

new data as to the composition of certain fats and fish 
I oils. S. Fokin. Xld., page 935. 

Ekglish Patents. 

Fatty acids 7 Manufacture of from fatty acid esters. 

Verein. Chemische Werke A.-G., Charlottenburg, 
Germany. Eng. Pat. 25,080, Deo. 9, 1905. Under Int. 
Conv., Jan. 25, 1905. 

See Ad<Ution of Dec. 11, 1906, to Fr. Pat. 328,101 of 
1902; this J., 1906, 664.— T. F. B. 


glycerol and excess of the alcohol, by treatmeittwith cold 
water or tali water, and then isolated from one another by 
reotifieation, filtration, Ac.— <?. A. H. 

Olive and other vegetable oils ; Process ^ extracting — -r, 
1^ Higuel del Pradp y liaboa. fv* Pat. 365,187, 
AprU 12, 1906. 

The entire olives oi other fruit are introduced into a 
closed vessel surrounded by a hot water ohamber, and 
provided with a mechanical agitator, and the oil liberated 
at a low temperature (20^ C at most) is drawn oR below 
through filtering material by means of a vacuum pump. 
The temperature of the pulp is then raised to, say, about 
50° C., and a second quality of oil drawn oil through a 
filter into a second receptacle. Finally steam is blown 
into the vessel, and the supernatant oil drawn off through 
a pipe at the top, yielding oil of the third class. The 
olive stones separated from the residual pulp can be 
utilised in the manufacture of alcohol, acetic acid, Ac., 
by destructive distillation, whilst the fruit pulp itself can 
be used as food for cattle. Special claim is made for a 
form of apparatus in which the above-described method 
of separating the oil can be carried out. — C. A. M. 

JCfuhrieating oil which emits no odour, or even has an agree- 
able odour on burning. A. Haenflein and L. Kornfeld. 
Fr. Pat. 366,336, April 17, 1906. 

Claim is made for an addition to ordinary lubricating oil 
of substances which give off a pleasant odour on burning, 
and have a boiling point lower than that of the oil itself. 
Suitable substances mentioned are oil of mirbane, ** huile 
de terpine (CjoHjaO),” and salicylic aldehyde. — C. A. M. 


Tallows I Process for purifying . J. Harris, London. 

Eng. Pat. 4290, Feb. 21, 1906. 

Oeonb is blown through the melted fat, which is then 
treated with an alkaline solution to precipitate impurities 
and colouring matters. The supernatant fat is next treated 
with air or, if necessary, with ozone again, and is finally 
mixed with, say, 5 per cent, of an alkaline aluminous 
•ea^b, and filtered. In the case of abnormal rancidity 
or odour, low-pressure steam may be blown through the 
fat after the separation of the precipitated impurities, 
and before the final treatment with air. — C. A. M. 

JSoap powders or detergents having both deansing and 
poUsiMng properties, W. Pochin and J. H. Kichardson, 
Manchester. Eng. Pat. 26,119, Deo. 16, 1906. 

The powder consists of a mixture of soapstone (say 
100 parts), a sodium compound such as anhydrous sodium 
-carbonate (say 20 parts), with or without a little caustic 
soda, and soap (say 7 parts). Special claim is also 
made tor the meth(>d of mixing these ingredients, the 
e^p and sodium carbonate being first ground together, 
the soapstone, preferably in powder, then added, and the 
whole ^und until ihorougmy mix^.— C. A. M. 

United States Patents. 

Zubrieant. H. N. Potter, New Rochelle, N.Y., Assignor 
to G. Westinghouse, Pittsburg, Pa. U.8. Pat. 830,789, 
Sept U, 1006. 

A aiuusi or an 0)1 is thickened by the mere addition 
cif and mixing with, powdered silicon monoxide. — E. S. 

Roagu omd process of making the same. M. Kuess, Tunis. 
U.S. Pat 830,832, Sept 4, 1906. 

B«S In Pat. 687,714 af 1908 ; this J., 1004, 488.— T.F.B. 
Fbsnoii Patents. 

Fatty substances t Rapomfication of , A. RaUer. 

Fr. Pat 861,552, June 18, 1006. 

Tub prooffg olaimed is for tha simtiltaneous sappnlfioation 
bf w or tati and eaMfimbd of the fatty adds, 
W tiniating. tha lata, Ieo., wl^k ppra or epneantri^ 
a{eali£ and a Small ij[uSEnttty of An add M h^o- 

nhiarfo add, wafarablaonaliot watar bath,* imdar a 
bcRMisiMr. Tha taMatingasaani aM» aaparatSd frasn^ttaa 


Wax I Method of bleaching . E. Weing&rtner. 

Ft. Pet. 365,366, April 17, 1906. 

The crude substance (beeswax, carnkuba wax, Ac.) 
is heated above its melting point, and treated with about 
10 per cent, of fullers’ earth, which is added little by little. 
The temperature is then gradually raised and maintained 
at, say, 150” — 170” C., until the wax is bleached, after 
which the fullers’ earth and impurities are separated by 
filtration, and the wax left in the residue subsequently 
extracted by means of a solvent. — C. A. M. 

Ddergent for use with hard or saline waters. R. Mac- 
pherson and W. K. Heys. Fr. Pat. 364,976, April 6, 
1906. Under Int. Conv., Nov. 16, 1905. 

A SOAP is prepared by treating coooanut olein and a suitable 
albuminoid substance, preferably finely powdered cocoa- 
nut pulp, at a high temperature with a sufficient quantity 
of caustic alkali to effect saponification. Flour or other 
filling material can be added to the ingredients before 
saponificstion. It is claimed that the product is cheap, 
that it is easily soluble hi hard and sea water, that it does 
not leave any odour, and that the small quantity of 
insoluble soap which it leaves on clothes, Ac., is easily 
removed by rinsing. — C. A. M, 


xm.— PIOMBSTS, PAIMTB; HESDIS, 
VABKUHBS; nOU-SCBBXB. So. 

{Continued from page 8964 
(A.)-PIGMENTS, PAINTS. 


Enqlisu Patents. 

Paints or compounds t Anti-corrosive — — . A. Mitbum, 
trading as the BrsoUne Manufacturing East 
Bundemnd, Durhahu Eng, Pat 18,688, Se|^. 1905. 

A PItBFABATiQN spaoislly. intended, for snetaliio surfaces 
if med^ by tnoorporatiigi oBs# 44lair, rjosui, or the like 
whA,a ipfiiieral colour^ «i«h,aa,zino wjuta, and.au inert 
fttbftaiaiDe Swih as uMar of Patis, Tlse 
mnprtwtts olahaad are as or pine 

white, Ao** 15 # Ax^ 

woM w'-ftochholm tar, 5 ; a resin, 10 # 

ana tallow, 85 per cant —0, A. M* 








<2iafamr la!m [ftom m ^ Man^ftdmre of 

O. limjr^Iifbitdon, IVomJlt<tt«t«r» L^ui, und BrUningt 
Hoeehst*o&-tiie4<«i&d, Oemmr^ XiUg. Pat 
Dec. 30, 1906. 

Tkx patent reltttto to the prepmtion of colour lakea from 
the aao dyectuile obtatned by combining diAxo coxi^unds 
with the ^-hydroxynaphthdo acid meltiim at C. 
The free axo-oarboxylio adds are treated «t a nigh tempera- 
ture with one or more alkaline-earth salta of a feeble acid 
(fatty or resin acids), or the sodium salt of the axo- 
carboxylic add is trwted ipith a soluble alkaline-earth 
salt in presence of one or more alkaline-earth salts of a 
weak a<M. For example, 100 parts of white, finely ground 
heary-spar are well stirred with 260 parts of water, and 
2347 parts of a paste containii^ 20 j^r cent, of n-nitro- 
benxene-azo-/3-hydroxynaphthoio add, diluted with 
250 parts of water, are stirred in. Then, whilst stirring is 
continued, 3*2 parts of calcium chloride dissolved iu 64 parts 
of water, 2*4 parts of sodium carbonate dissolved in 48 parts 
of water, and 2*5 parts of Turkey red oil (60 per cent.) 
in 26 parts of water, are added, and the whole is boiled 
until the shade no longer changes. — A. S. 

Dyeduff r Manufcieture of an [aao] , and colour lakes 

made therefrom. Farbw. vorm. Meister, Lucius, uud 
Briining. Eng. Pat. 9989, April 28, 1906. IV., page 
922. 

Unitbd States Patexts. 

White lead : Apmraius for producing . J. W. Bailey, 

Jersey City, N.J., Assignor to United Lead Co., New 
Jersey. U.S. Pat. 830,196, Sept. 4, 1906. 

The apparatus comprises a corroding chamber fitted 
with overlapping shelves disposed one above the other. 
An endless chain moves over the shelves in succession, 
and is provided with cross-bars to which are pivoted rows 
of ploughs, placed alternately in reversed positions.** 
The movement of the chain operates mechanism for 
feeding comminuted lead to the top shelf, and for supplying 
a limited amount of moisture to the lead. By means of 
the ploughs the lead on the shelves is continually turned 
over, and moved along the shelves and from one shelf to 
the next lower one, at a rate slower than the movement 
of the chain. Means are provided for supplying a cor- 
roding gas to the chamber. — A. S. 

Paint. H. N. Potter, New Eoohelle, N.Y., Assignor tb 
G. Westinghouae, Pittsburg. U.S. Pat. 830,737, Sept. 11, | 
1906. I 

See Eng. Pat. 1279 of 1906 ; this J., 1906, 434.— T. F. B. 

Paint; Method of making . H. N. Potter, New 

Rochelle, N.Y., Assignor to G. Wostinghouse, Pittsburg, 
Pa. U.S. Pat 830,740, Sept 11, 1906. 

A siucx>x monoxide paint is made, which is used iu com- 
bination wi^ other paints or pigments. (See Eng. Pat 
1279 of 1906; this J., 1906, 434.)— E. S. 

TmKX Fateittb. 

LUhopone; Manufadure of — * daMe to light. W. 

Ostwald. Fr. Pat 864,718, March 29, 1906. Under 
Int Cony., April 1, 1906. 

See Eng. Pat 7819 of 1906 ; this J., 1906, 768.— T. F. B. 

Paial ; Li^id cementing — , The Standard Paint Co. 
Pat 864,762, March 30. 190& 

Tam pMnt h int«ii4ed speoialiy tpr filling intemtioes in 
roofing, and for flexible coverings, and is stated not to 
craek with bhaaMS of tsmperatiiM or whon the material, 
which may oontm bitumen br is rcfilod or untuBed. 
It bcMMisbi of inilnfalt* proportfons' of on agjglotinating 

a mum 

tntp m ith m - ' ' * ^ 


Qoimr kmot* Proms for pfspmmg J" 

. ](ds, oid m, frm 

, Meister, Lucius, und Bri 


4 pril 7 , 1906 . Under Int Opnv., Hay 19 , 

San 2ng. Pat 10,079^<rf 1906 ; thk J., im 766w^..F. J. 


(B.>-EES1NS, TARNISEBa 

CoptUs / Action of tUMMalene upon — . C Opfll|94w* 
Bull. Soo. d&, 1906, 86, 762-767. 

The author has compared the propertiee of a oojpal Irani 
Madagascar with those of the same rendered aolttble by 
fusion and by heating with naphthalene under pressors 
(Terrisie, this J., 1904, 662). The advantages of this 
latter method of treatment are : (1) There w no loei of 
weight; (2) the resulting product is pale in’i* colour; 
(3) its hajxlness is almost unimpaired. TQie efEeots td 
each mooess on the properties of the oopel are ihown in 
the fcmowing table : — 


each mooess on the properties of the oopel are ehown in 
the fcmowing table : — 



Original 

copal. 

Fusion 

pioeflM. 

1 yaphthakiw 
proesM. 

Spedflo gravity at 10* C. 
Melting point 

1*068 

above 800* C. 

1*002 
205* 0. 

1*981 

105*0. 

Add vslue 

03-0 

68*2 

88*0 

Saponification value . . 

70*1 

44*0 

864 

Psrmitags insolubis in — 
Bthyl sloobol ....... 

Methyl alcohol 

78*8 

01*8 

' 744 

7»*e 

08*8 

88*8 

Amyl alcohol 

28*4 

00-7 

11*8 

Ether 

45*0 

51*8 

19*7 

Chloroform 

00*0 

1*7 

foteble 

Carbon tetrachloride. . 

85*0 

4*0 

86*i 

Spirit of turpentine.. 

00*8 

8*0, 

62*1 

Acetone 

04*8 

84*8 

06*0 

Benzene 

78*4 

1*6 

404 

Aniline 

17-8 

fdatltious 

soluble 

Bensaldehyde 

21*8 

2*0 

iouhle 

Amyl acetate 

244 

'W*2 

arable 


Uxitbo Statie FAsnpm. 


Assignor to J. C. Richardson, Ebbertsvilm, cLC. U.S 
Pat. 826,407, July 17, 1906. ' ' 

This invention relates to an apparatus for treating wood 
with a heated fluid, such as melted rosin, the tetter ex 
tracting turpentine and other light volatile oils witbou^ 
injuring the texture of the wom. The material to te 
treated is placed in a retort^ or battery of retorte, i 
vidved branched supply pipe connecting each of thi 
retorts with a oentnfugsl pump located at or noar.tlu 
bottom of a tank. The latter is hsated by a futeabli 
furnace for melting down the material used as a distmin; 
fluid, and the fluid is thoroughly agitated, and disohaxgec 
from thCrtank to the retorts by the pump. A velvet 
gravity discharge pipe connects each retort with the tank 


be distilling fluid is maintained at an even temperature 


after being charged into a retort, by circulating it througl 
a rebeater and back to the retort 1^ means m a seeoni 
pump,— B. N. 

Turpentine ; Prouss for darifying and deodorim oi 

of wood . E. Heber, New York. US, ?et 

830,069, Sept 4, 1906, 

TABBif matters are removed from oil of wood turpentim 
by distillation over lime, and the purified oil la emuteifiet 
with soap solutten ; tlm emulsicm is treated with oxidisim 
agents to oxidim the ooteuring laetteM and odosifsami 
substances, the soap is precipitated, and ^ 
distilled with steam, the ponfied tnrpem^ Oil beini 
subsequently separa^ from the water-— T. F- B. 

( FsnrOB FAxnrv. 


M 


to«t u* im. 


Cl. Xra.-HaMENTS, PAINTB; BB8INB, VABNISHUS; INlMA.KUBBm Ao. 


of oop«1, amber, shellacj, &o., are prepared by oo&densing 
commercial pbeaol m* ita homologmM with lormaldehyde 
or ita homolognea, and heating the oondenaaMon product 
in the air, under preaanre,, or in meuo. Fdr example, 
10 parta of phenol are treated with 6^10 parts of a 40 per 
cent, solution of formaldehyde and about 10 parta of 
16 per cent, hydroohlorio acid* The product is washed 
free from acid and excess of phenol, and the resulting 
plastic mass is heated for about half an hour at 14<F C., 
either in the air or in presence of on inert gas under pressure, 
when a hard» transparent, yellow resin, resembling amber, 
is ohtidned. — A. S. 


((7.)~INDIA.RUBBER, &o. 

India-rubber latex ; Physical chemistry of . V. Henri. 

Gummi.Zeit.. 1906, 20. 1227—1229. 

Thk latex of Hevrn brasUiensis is faintly alkaline, and 
contains 8‘7 per cent, of total solids. In one cubic 
millimetre there are 60 millions of microscopically visible 
globules, which show well-marked Brownian movement, 
but can bo brought to rest by dilution with at least 600 
volumes of 20 per cent, brine. Latex which has Iwen 
freed from salts, Ac. by dialysis, may by suitable 
reagent bo either precipitated in flocculeht particles or 
coagulated to a clot, the latter phenomenon being experi- 
mentally moved to be merely an advanced stajm of the 
former. Alcohols have no effect on dialysed latex ; 
neither have alkalis and salts of univalent metals. Salts 
of the alkaline earths, in at least N/1 concentration, and 
salts of the heavy metals as dilute as N/20, precipitate 
but do not coagulate. Acids are precipitants, sulphuric 
acid being especially active and causing coagulation in 
moderate dilution. IVichloraoetic acid, even dilute, 
and I acetone, are coagulants. Coagulation is readily 
brought about by mixtures of alcohol with very small 
proportions of bivalent salts or of acids, whilst alkalis 
nave im inhibitory influence. — W. A. C. 


Latex of Kickxia (FuiUumia) daslica. H. Strunk. Bor. 

Dtsch. pharm. Ges., 1906, 16, 214—226. Chem. Centr., 

1906, 2, 089, 

SFXClMXifS of the latex of Kickxia dastiea were obtained 
from outs in the barks (1) 20 cm. and (2) 2^ m. above the 
ground, (3) from cuts in thin branches 4 m. above the 
ground, and (4) from leaf-stalks. These contained 
respectively : (1). 49-09 ; (2), 44-17 ; (3), 36-38 ; and (4) 
62-02 per cent, of ary substance ; and (1), 44*84 ; (2), 36-94 ; 

22-84 and (4), 44-94 per cent, of pure caoutchouc. 
The percentage of caoutchouc in the latex thus appears 
to decrease as the distance of the cut above the ground 
moreaaes. In Kamemn, the natives coagulate the latex 
by mixing it with one-bolf or one-third of its volume of 
water, ana boiling in an earthenware vessel. Coagulation 
can, however, be effected without boiling by poumg the 
latex into five times its volume of water, and vmorously 
a^tating the mixture. An additi<m of 1 o.c. of 26 per 
cent. hydroclUoric acid retards the coagulation of the 
caoutchouc by boiling ; an addition of 3 o.c. of 32 per cent, 
hydroohlorio acid, on the other hand, so accelerates the 
process that coagiilation takes place at 45'’ — 60'’ C. ; tlie 
caoutchouc obtmned in this manner shows less tendency 
to de^dthpose than that obtained in other ways. The 
average a^lfic gravity of the latex was 0*9961 at 28'* 0., 
and the average content of dry substance, 46*88 per cent., 
with 0*606 per cent, of ash. The freshly coagulated rubber 
contains 6-81—7-41 per cent of resin. On keeping, the 
rubber softens somewhat owing to oxidation, the pro- 
portion of caoutchouc decreasing and that of lesiu 
ine r sa si ng. Hie author recommends collecting the latex 
fromlong, vertioal incisions in the tree. — A. S. 


Jtatex of Dyera cesfuZofo. W. A. Tilden. Brit. Assoc., 
Section B, York, 1606. Chem. Hews, 1906, M, 102. 

Tiod sample ol the latex of cosMata exaz^ned by 
the author oantaiasd a jmaU quantity of ammonia, whicn 
had added to p^evsnt coagitl||tio«u It a white 
oieas^ liquid dl sp. in. 1*11, misdble with water. It is 
oosgulatea, sooner orlater, by sB Ooida, sad on vuprrous 
agltatHii the suepended partfoles Unite to {Urm nimps. 


"y-r ' > 

It is also coagulated by strong brine, and by warming with 
an equal volume of a 20 per cent solution of sodium 
carbonate. When heated to 70®— 80* C., a skin forms on 
the surface. The latex yielded about 44 per cent of solid 
matter when coagulated by hydrochloric acid; the 
coagulum was tough, but contained very little rubber 
substance, bemg almost obinpletely soluble in akohol and 
in acetone. 

Bontianak, which is stated to be obtained from Z>yera 
costvlata, contains a small quantity of caoutebono mixed 
with two or more other suMtanoes, of which one, melting 
at 173® C., can be crystallised from alcohol The crystals 
contain 81-2 per cent, of carbon and 11*0 per cent, of 
hydrogen, corresponding approximately to the formula, 
C| 4 HtgO. The molecular weight, as determined by the 
freezing-point method, was, however, about 322, as com- 
pared with 206 requir^ by the formula given. — A. S. 

Rubber ; Sicilian - — . £. Morckwald and F. Frank. 

Gummi-Zeit., 1906, 20, 1254—1266. 

A SAMPLE of crude rubber prepared from the latex of 
Ficus dastiea plants, pawn in the Botamoal Gardens, 
Palermo, was found to have the following composition :-~ 

Moisture (loss at 100° C.), 1-61 ; mechanical organic 
impurities, 2*30 ; inorganic impurities, 1*76 ; resins, 
22-19 ; and rubber substance, 72-29 per cent. 

Although the change of habitat of the plant appears to 
have influenced the product detrimentally in the sense 
of increasing its resin-content, the crude rubber was yet 
of apparently good quality. 

From a sample of the latex the authors obtained 
88 per cent, of dry substance by coagulation. 

A sample of a rubber-containing resinous product, 
obtained from Abractylis gummifera L., indigenous to 
Sicily (c/. Landerer, Ueber den Akanthomastix dos Orients. 
Buchners Repertorium, 1874, p. 437 ; lefronc, Med. 
pharm. Botanik, 1883, p. 1106; Wiesner, Rohstoffe, 
2nd Edition, Vol I. p. 81,Vol. II. p. 496), was also examined 
and found to have tno following composition 

Moisture (loss at 100® C.), 4-24; mechanical organic 
impurities, 1*40 ; albuminoids, 4*07 ; inorganic impurities, 
2-31 ; resins, 51-62 ; and rubber substance, 36*46 per 
cent. 

The product has been stated to be used to adulterate 
mastic (Landerer, lot. cif.). — E. W. L. 

Rubber industry of Brazil. For. Off. Ann. Series, No. 3713. 

[T.R.] 

The development of the trade in seringa rubber is evident 
from the following figures, showing the exports from 
Brazil for the past five years : — 



Quantity. 

Value. 

Year. 

Tons. 

£ 

1901 

..... 29,161 

8,464,179 

1902 

27,177 

7,052,580 

1903 

29,068 

9,293,899 

1904 

28,606 

10,616.877 

1906 

81,474 

13.795,372 


EsroLXBS Paxemts. 

Caoutchouc and the like ; Processes for obtaining — — . 
B. Orltz, Berlin. £ng. Pat. 4692,' Feb. 26, 1906. 
Under Int. Conv., Feb. 1, 1906. , • 

See Fr. Pat. 363,389 of 1906 ; this J., 1906, 896.— T.F.B. 

India-rubber, artificial ; Process of manufacturing . 
P. Beresin, St. Petersburg. Eng. Pat. 895$, April 14, 
1906. 

See Fr. Pat 365,047 of 1906, foUowing these.— T.F.B. 
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fKimm tMxxati 

f<ir the mUimftieihkre of artificial 
Stoette, Pr. P&t. 865, <k7, A{i^ 9, 1906. 

OpD^x^ysA oU or * vegeUbW oij(, that ti&tracted 

from the flowers of the sunflower (Sdianihue annuue), Is 
treated with sulphur chloride (25 parts to 100 parts of oil). 

mixture becomes hot, and ^;^^hen the tei^rature 
rises to 116° 0. the action is stopped by cooling. I^e mass 
is then exposed to the air ior at least 10 days, when an 
elastic, yellow substance, called “ oaoutob^ne,’* is obtained. 
This is cut into small pieces, dissolved in benzene, nuxed 
with a solution of “ mat^site *’ in benzene, and Isoprene 
added to the mixture. The product is freed from benzene 
by heating in vacuo. The “ mat^site ” is obtained 
from the sticky juice of a plant of the Apocyneee species, 
which grows m Madagascar. The juice is added to a 
2 per cent, solution of sodium chloride, heated to 30° C. 
with agitation, for half an hour, the salt solution decanted 
ofl, the residue washed with cold water, and dried. The 
isoprene is prepared by treating fusel oil with fuming 
sulphuric acid whilst blowing a current of air through 
the liquid, filtering the resulting black mass, treating the 
filtrate with quioklime, and simieoting it to destructive 
distillation ; isoprene begins to distil over at 117° C. 

— A.S. 

XIV.— TANNDiO, LEATHER, GLUE, SIZE. 

^Continued' from pigt 897.) 

Tannin ; Determination of in tanning materials. 

Boudet. XXIU., page 956. 

Seaweed industry of Jafan. C. J. Davidson. XVIIIif., 
page 948. 

Chrome tanning industry of Madras. Bd. of Trade J., 
Sept. 13, 1906. [T.R.] 

Me. a. ChattertoIt, Superintendent of Industrial 
Development, Chrome Temning Department, Madras, 
reports on the results of the cmome tanning operations 
undertaken under his superintendence during the year 
ended 31st March. The following is extracted from 
Mr. Chatterton's report: — 

“ The output of chrome leather from the Chrome 
Tanning Department, Madras, has risen in value from 
Be. 400 a month in 1904-05 to Bs. 2500 a month in 1905-06. 
.... Experience extending now to more than two years 
shows that the leather is well adapted to kavalais (for 
well irrigation), but that the price at which they can be 
manufactured in Madras is more than the ordinary ryot 
will pay. ... 

“ *^0 natural colour of the leather is a pale green or 
light lavender blue, and for boots, shoes, and harness it 
hM to be dj«d. 

The cost of manufacture of chrome leather is little 
greater than that of bark^tanned leather, but in order to 
turn out presentable chrome tanned leather, a superior 
class of hide or skin is required. In Madras only * seconds ’ 
are suitable for this trade, and for these enhanced prices 
ate asked, as the demand for them is considerable. . . . 

“The goods certainly do not possess the finish of 
imported material, but they lack nothing in respect to 
etrength and ^durability. ...” 

Mr. Caiatterton ascribes the failure of chrome leather 
to be adopted lor the manufacture of kavalais for well 
irrigation to three causes, piz. 

1. The iaet that the purchase of raw skins from the 
market is itself a highly diffloult art, in the technique 
nf wlpoh his subordi^t^ are Just b^inning to acquire 

S/The oost of the ohron^e-tsnniag process, which 
nsailot be reduced Unless ojseratiotts are carried on on a 
^mwoh more extenniyemale tbau is possible with the present 
demimd lor chaN>me>tecmed Isathe^ siid chrome 

jjsfi' ltw ff j and 

laqi ttat % leaihar Mtbdas is 

wpldldnVt to tlb dmaijf 

’to” >-idi66i> had asndala mato'^of 

country leather. ^ ** 


ItoOLfan TAWto* 


IpdOcrf M»ituMrtur4 of 7. KoM, ^ttoeM. 

Germany. ®Eg. Tat. 14,6^ June IflW. 
patent relates to An improved meth^ id ttonMl 
hides. Two vats are used : afW beil^( treeted in oto tat, 
the hides are passed between pressure rotleri, and then 
transferred to the other vat, these operations baiAfl 
repeated until the desired eflect is produced, l^t is olfdomfl 
that in this way the preliminary soaking pf the hidto is 
finished in one to two hours, the swelling and Idomitdftg oi 
the hair in about two hours, and the actual tanning in 
about half an hour. — A. S. 

Glutinous substance in a dry and neutral state ? Method of 

obtaining a soluble from tang-add* Soc* fteeng* 

La Norgine, Paris. Eng. Pat. 9^29, April 24, 1906. 
Under Int. Conv., May 23, 1905. 

See Fr. Pat. 361,498 of 1906 ; this 1906, 897.— T. F. B. 

United States Patent. 

Plastic masses from casein, Sc. ? Manufacture of . 

L. Collardon, Lcipsio, Germany. U.S. Pat, 880^493. 
» Sept, n, 1906. 

See Fr. Pat. 369.073 of 1905 ; this J., 1906. 827.— T. F. B. 


French Patents. 


Guigneux. 

190C 


Fr. Pat 


Tanning Process of . M. 

364,954, March 17, 

The skins are soaked in soft water for*about 24 hours, 
scraped on the flesh side to remove fatty and other matters, 
and then soaked in soft water for from four to eight 
days, the water being renewed at least every 48 hours, 
They are next treated in succession in four baths of the 
following composition ; — 


Temperaturo. 


(1) 80* C 

(2) At 86* C., (8) St 

40* C., and (4) st 
46* 0 


Water, j 

Alum. 

B«a Ssit. 

litres. 

100 

HIT 

kUos. 

a7*o 

100 

80 

18*78 


Whilst in these baths the skins are worked with the hands, 
turned over, and rubbei.!, to accelerate the penetration 
of the dissolved salts into the skin. The ridtis are after* 
wards treated again in baths of the same oompoeition as 
those described, but with an interviri of 7— 8 days between 
each treatment, until they are sufficiently tanned. Ths 
tanned skins are finished by oiling on the flesh ^e with 
d^OTas. The process it stated to be very economical, 
and to leave unaltered the natural colour of the fur.— A. 8. 

Gelatin 7 Process for tendering — — iridesoCiU. A. 
Lecocq n6e C. Mouton. Fr. Pat. 861,562, June I7f 
1906. • 

The gelatin is dissolved in water containing come 
ammonium bromide in solution (8—5 per cant, of the 
weight of the gelatin), and if the finishecT product in to b« 
more or less opaque, zinc white or the like if added. The 
solution is inured on to glass plates in the usual mannei 
to obtain sheets or films of gelatin, which after heixm 
dried, are soaked in a bath of alcohol of ether, or 
of the two, or in alcohol oi' ether to whi^ has ^U ‘ipdjtd 
a small quantity of acetic acid or ammonia, tne imkldt] 
is then dried, and afterwards soaked in a scMutioh of tnlVex 
nitrate in 80 per cent, alpobol (2 jpxna of jiUver filets 
per litre), with or without the addirion of etnto, ai^ win 
dried. Instead of soaking the gelatin in the first bath oi 
aldohot or wthsT, it mky m moietetied with wator&^-dk B. 

tfjdaiitt fidlh a Ml $arfm r WfF 

A. nto a 

‘ J 

prooeM eonsitte in ihcorpociitlDjg with Blm 
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Cl. XV.— MANUISBS, & 0. Ot. XVL*— SUOAH, STAECH, GUM, &o. 


toet 15, m». 


before forming it Into liMWU, » initobb woportiim of 
lUrcb (from 6 to 20 per cent of tbo weight tA dry gelfttm). 

\i the gelatin be then allowed to set on a snWace of pjtmd 
zlaM, both iidea of the eheet are doll i if the Inould be « 
imooth glase, the gelatin will have a bright «urbce on the 
tide which hat been in contact with the glass, bot this can 
bt made dull by moistening or soaking in water.— -A. o. 

Marah 27. 1906. 

The tirooesB is based on the fact that at about 100* C. 
the hydrated casein is converted into a pasty mass. The 
moist casein is fed from a hopper between two dr^ng 
cylinders rotating in opposite directions, and heated to 
100“— 110* C. ; ft forms a film on the surface of the 
oylinders, and is quickly dried ; the dry casein is remove 
by scrapers. A modification is also claimed in which only 
one drying cylinder is used. — A. 8. 

Olue or s%ze» and process of making the same. M. Bonnet. 
Fr. Pat, 866,286, April 14, 1906. 

The rice is prepared with suitable proportions of rosin, 
carbon bisu^hido, cellulose, caustic soda, and water. 
For example, 2 parts of rosin, 6 parts of carbon bisul- 
phide, 8 parts of cellulose, 30 parts of caustic soda solution 
at 20* B., and 66 parts of water yield an agglutinant 
suitable for the manufacture of briquettes, Ac. If 116 

r rts of water be used, a product suitable as a distemper 
obtained ; with 227 parts of water, a size appboable 
in the manufacture of paper is obtained ; whilst with 
400 parts of water the resulting product is suitable as a 
finish for textiles. — A. 8. 

Gbbbian Patents. 

Ptosfie fM90 ? Process for the preparcUion of a . A. 

Alien. Gor. Pat. 168,868, Feb. 23, 1904. 

Onb^ hundred and thirty grms. of aniline hydrochloride 
are dlssolyed In 130 grms. of water, and 90 gms. of form- 
alin (40 per cent, solution of formaldehyde) are added. 
The mixture becomes hot. It is well stirred, cooled to 
4(f— 60P C., and a further 90 grms. of formalin added. 
After stirring, the mixture is allowed to cool, when it 
sets to a plastic mass. — -A. 8. 

PlaAils mass from ivory- or hom-evMings ; Process 
for the preparation of a — . H. Foorster. Oer. Pat, 
168,860, April 14, 1904. 

IvOBT- or hom-outtings are softened by heating, mixed 
with h binding agent such as albumin, and with fibres 
of “ wood wo<3,** or crude vegetable fibres, and pressed. 
The fibronS material increases the strength of the mass, 
and imparts a marbled appearance to the finished product. 

— A. 8. 

XV.— MANURES, Sec. 

{Continued from paga 898.) 

Beetroot vinasee ,■ Concentration of j^h regard to 

tM^pfoduation of manure. P. Kestner. XVII., page 946. 

Ariilleial mamree in Japan. For. Ofi. Ann. Series, No. 
8700. [T.R.3 

The demand for fertilisers in Japan is very active ; the 
impert stitt grows, while the home production increases, 
*nd^ prices continue to rise. The import is composed 
mi^y of ammonium sulphate, oil-oake, and phosphates. 
The greater part of the sardines caught in Japanese waters, 
in value about £780,000 a year, are ultimately used as 
manure. 

Ouano, dfo . ; XiowiCf — — from A^man lAande^ 

Bd. of Trade Out 4, 1906. [T.E,]| 

TwrfilBft W invited tot an exclusive licence hrom the 
Seoritary of State for the Colonies to occupy the Ashmore 
Islea^ (Iring ofi the ooett od Western AuetraUa, in 
U min. 8.. Lottittude 128 dea. 6 min. £.) 


and to remove guano and other fWtOlslnt 
therefrom. Tenders should be on the baris of » fixed 
royalty per ton of guano removed, tto aum 
any one wr not to to lees than a fixed amount, what^r 
the quantity of guano removed during that year- Ine 
term of years for which a Heenoe is desired should also 
be statM. Further information m^ bo obtained at the 
Colonial Office, Downing Street, S.W. 

Phosphate of lime in Algeria. Fmf. Off. Ann. Series, 
No. 3712. [T.R.] 

Phosfhatk of lime is found In such a great number of 
places in the province of Constantine, and is so easily 
worked, that it can be considered one of the first mineral 
resources of Algeria. .j j ■ 

The principal beds in the province may be divided into 
four groups: (1) District of T6be88a ; (?) distinct of 
S^tif ; (8) district of Guelma ; (4) district of Aln-Belda. 

The rock phosphate extracted is of two qualitiM ; NO, 

I containing 63 to 70 per cent, of phosphate of lime ; 
No. 2, 68 to 63 per cent. 

The cost price of the phosphate on trucks at Tebessa 
station is about 4 b. per ton. This includes extractwn, 
drying, and transport from the mines to Tt^bessa. Tha 
cost of carriage from Tebessa to B6ne. which is already very 
high according to the railway tariff — 6s. 2d. per ti>n— 
is further increased by the necessity of transhipping the 
phosphate at Souk-Ahras from the narrow-gauge line 
of T^bossa into the trucks of the broad-gauge line between 
Souk-Ahras and B6ne. 

Altogether the cost of a ton of phosphate on quay ac 
Bdne is from lls. to 128. 

French Patent. 

Distillation residues of starchy matters [Ftnasse] ; Pre^so 

for recovering . F. and E. D. Verbfts^. Fr. Pat. 

861,534, June 2, 1905. XVIL, page 947. 

XVL-8C(US. 8TAB0H, QUH, &«. 

{Continued from page 899.) 

Sugar content of the heetroot and purity of diffusion juice 
as wett as that of the Tnassecuite obtained therefrom; 
JHelation betiveen ■ ■ ■■ — . F. Sachs. Sixth Intemat. 
Congr. Appl. Chem., Rome, 1906; Z. Ver. deut. 
Zuokeriiid., 1906. 827—838. 

The author considers that too much importance ia 
attached to the “ ooeffioiont of purity” of sugar juice, 
and prefers to value the latter by the estimation of the 
“coefficient of impurity,” the amount of foreign 
matter (non-sugar) per 100 ports of sugar in m^ufaot^H 
products. Similarly, the coefficient of salts should 
be replaced by the “ ooeffioiwit of ash,” ».e., the ^ount 
of inorganic matter per 100 pi^ of sugar. Tm diffe^oa 
between the coefficient of impurity and that of ash 
represents the amount of foreign organic B&xttsr pw 
100 parte of sugar. To find approximately the true 
coefficient of impurity, the author recommends W 
estimation of the appiurent coefficient (deduced from the 
polarisation and the degrees Balling), the ratio w^eea 
the apparent and the true ooeffloiente of impurity bemg 

^Analytical results from a number of Belgian and Dutch 
sugar factories, obtained during 1892 — 1906, are tabulated 
aiS eompured. In one series of tables the auth^ M 
olassifi^ the results in three periods, 1892—1896, 1896— 
1901. 1901—1906, for the Bmgian analyses,, and 1892— 
1894, 1894—1900, 1900—1905, for the Dutch analyses* 
In both oases the peroentam of sugar in the bwtroot Ehnws 
a progressive increase, and the impurity coefficient of ^e 
dlffuiron juice and also of the first product msseou^ 
showy a progressive deorease. In boto Dases, ala^ t^ 
resets show an improvement in the teotory wonk; a 

of\ll« mstiwr ittime JUfnsMi }u^ were 
during the preparation of the Ant mgs^uit^ 

In Se second period the amounts removed irere 82 m 



OeUiy iJ^ 




SS ptf Q«iitt i\ii4 jin the |Mn^ 40 voA H ^ oenl. 
Thd V9nilt)» also tnow that tha wotliiii the Xhttch iMtofiee 
is, oil the average, better oondhoted than that in the 
Belgian K 


CafbcnaUtm [Sum mamt/neMre] t- 
if^ ^ , XHitinev. Bull Aaaoo. 
1906, M, 111-114. 


laUtt improvmerUt 
Ohim. fiuor. et Diet., 




Tkb oontinuoue oarbonation process when properly 
oonduoted gives excellent results. The supply of juice 
and gas is regulated by frequent testing of samples taken 
from the oarrmnating apparatus In practice the process 
is controlled by the adjustment of the rate of supply of 
juice, that of gaa being seldom altered. The supmy of 
juice must be regular, and the proportion of lime in the 
juice must be nearly constant. A proper degree of 
alkalinity of the carbonated juice is not a sufficient 
guaranty Of satisfactory working, since this ma^ be the 
result of a mixture of over-carbonated juice with juice 
containing too much alkali. The working of the process 
is simpler than that of the older methods, but it requires 
constant attentioR. 

In factories where oontinnous control cannot be ensured, 
the author recommends the nse of the ordinal^ cylindrical 
apparatus with a new form of gas distribute. This 
consists of a bell-shaped apparatus (see figure), the notched 
edge of whioh oauees a more thorough aviation of the 
juwo and perfect utilisation of the gas. Three of those 
distributors are employed in each carbonating vat. Two 
yats of 00 heotols. working capacity are sufficient to deal 
wi^ the juice from 600 tons m beetroot. — £. 

Suenne; Polarimetrie determination of — - If. F. 

Watts and H. A, Tempany. XXIIT., page 967. 

Sugare and glucoeidte ; Ben vd derivative of 

A. V. fiokenstein and J. Blankama. Reo. trav. ohim. 

Pays-Baa, 1906, 86, 163 ; Ohem.-Zelt., 1900, 80, R«p., 

301<^2. 

Iir the preaenoe of phosphorus pentoxide, arabinose 
combines vdth benzaldehyae to form dibenzal-arabinose 

a well orystallued substance (m.pt. 164* 0.), whioh contains 
no hydrox]^! fam^. Xylose rhamnose form similar 
compounds. Dilute suiphurio acid decomposes these 
bemssl derivatives into the sugar and benzaldehyde. The 
hexoeei a^ react with bem^dehyde in the presence of 
phosphorus pentoxide ; the condensation products, 
however, could only be obtained in the form of sjnrups, 
ami n^ihe the betil^ pentoses, they are capable of iildng 
up ah acetyl group. The gluoosides combine with 
behtiSdeybde much more readUy than the sugars. By 
hAathkh a muoostdS with benzsldehyde and anhydrofis 
sodiS eumhate, 1a 'w^ crystallised body is obtained 
whioh does not leduos' Fbhling*B loltxfion, and which w 
decompMhd dilute suiphurio acid. From d- and 
B^mei^l^coside monobenxalMyatives were obtained ; 
^niethgdmimn^ a^ sbbiio- and a iBbehxal- 

rnefhtlmhimoiddO* paScin and Srbntin lurnisb mono^ 
b«£l Tb^ aldehydes ctf teifilo and onmlnio 

aotds hohd^ation hdfh penhM end 

^ueeeiM r uilioyllo dn the ooht^ does not 


Vimm ; Xnfmemat 

of LaQombe., JMl dssoo. Ohjlm. Bnef ^ 

46^ , , 1 . 

Owiwo to the eutplpument el eulpidtes a* eMfyiiiff 
aw^ lor sugar the vinliese obtal^ from 
treat^ ootttains a oonstdsrabte quantity oi' umphidMi 
sulphites, hyposulphites* and tiiiocyanatas. fho prSsmioa 
of these snmrtaitoes interferes witn the accuracy of tho 
titration -of the potastium carbonate in the v inas s e t 
th^hyposulphitea, in oxiditing to Sulp h a t es co cal cination # 
decompose some of the potassium carbonate. Mossmvw# 
to obtain a calcined product containing 76-^ PW oent 
of carbonate, the lye must be evaporated to a nehter 
concentration vrhen these substances are present, the 
consumption of fuel being thereby Increased. The at^hoe 
considers that care shomd be taken that the secondary 
combustion which occurs through contact with the air, when 
the calcined vinasse leaves the furnace, is as complete 
as possible, so that the sulphur rompounds are converted 
into sulphates. He also considers tnat in the aifalysis of 
the calcined vinasse the lower compounds of sulphur 
should be oxidised to a degree corresponding to the 
oxidation which occurs in the subsequent refining of the 
calcined vinasse, so that the value of the eample rntiy be 
accurately judged, ' ‘ ' I 

In the discussion whioh followed, H. PeUet recommended 
the abandonment of sodium bisulphite as a olarHjring 
agent.— L. E. 

W<»ete water 9 [from mawufaeture of beet sapor]; Jle* 

emptoymerU and jmrifteation of Amkation of 

earbonation. H. Pellet. Bull. Assoc. ^Chim. Suer, et 
Dist., 1900, 84, 68—67. 

Thx author recommends oarbonation as a means of 
purifying the waste water from the beetroot presses and 
from the diffusion process. This method piesepts the 
following advantages : 1. Reliable purification and pro- 
duction of a clear water free from all noxious organisms. 
2. Recovery of all the sugar present in the waste watero. 
8. Recovery of a considerable proportinn of water iisacly 
for direct use in diffusion. 4. Reduotion of the mmiber 
of vats required for decanting and purifying the wsete 
waters. 6. Elimination of au the trouble oauted by 
running the waste waters of the refinery into rivers. 
6. Small initial expense of installation, which takes up 
less space and is always ready for use ; the ooti( of workmg 
is covered by the value of the sugar obtained. 

The author cites the results of a baoteriologioal aaaRwIe 
of the water before and after Weatment by the oarbonation 
process, wl^h show that the process is vwy effioienl; tho 
i purified water being comparable from a baoteriologiual 
standpoint to many potame waters. The pudflpd WatkP 
may readily be preserved without alteration, and af ft 
would be used at once after puriftoatlon in 4ne dm^on 
battery, it should be preferable to ordinary water lot this 
purpose, since the latter is sometimes oontandtiated 
with dissolved or suspended matters which are injurions 
to the regular working of the battery. 

A sample of purified waste water from the press# after 
oonoentration, yielded a tyrup having an apprent purity 
of 74^5. A blank experiment showed that 12*2 per cent, 
of impurity was due to mineral and mganio matter 
present in the fresh diffusion water, fimoe negani* 
and mineral impuritiee from the beetroot are Contitined 
In the purified waete water in comparatively emutt 
quantity.— L. E. 

Sugar cane and bagaeeei Dirwt deteminaiion auffor 
in H. Pettet. XXHI*# page 966. 

Polarm^rie tajpar anedysiB: Ctarifi^nio^^ 

lend oasfflie In — . W. Home. 2uOH., |Mtge 9(^ 

MapU Mrw and maaie eugarjjt IkUminatim of ^ M 
wnmher” in A. U Winton «id d. l*;Kreld)er* 

U^dl fnid *!^» {■ .Bfeti ,/ jjwmt <» -.-.r 

^ ' It Umw. ■ xm, mit m . . ... 





!5ks of SejiieiiiW t4th poftlikheB 

itstittiM of tho jpMwbetioii of mxgor in OaniiMi^ inuring 
liNoonn>ni>igii IW^XfiomBeisinttW 1005 to August 

1006). In 190M)8 the twUK^ty of row boot used in 
WM Ui,726»665 motiic tons $s pompared 
Ufith 10,071«2U motrie tons during tho 1904-05 cam- 
Itnign ; tHa aasount of raw sugar produ4aod in 1905-08 
was %li25»944 metric tons agaanst 1,367.566 metric tons 
19 CmH> 5. whilst the producuon of refined sugar amounted 
to L700.0M metric iom in 1905-4)6. as compared with 
lr866»9w metric tons in 1904-05. The total output of 
awar (raw and refined) during the period of September, 
11^ to August. 1906, expressed iu terms of raw sugar, 
was 2>394,445 metrio tons as compared with 1,605,438 
metric tons in the corresponding months of 1004-5. 

English Patents. 

SuffCtr masses ? Apmraius for promoting the eryHallisa- 

tion of , am for intimaidy mixina other pulpy 

masses with diluting agents. T. Drost, Charlottenburg, 
Germany. Eng. Pat. 6009, March 12, 1006. 



Edn {iromoting the crystaUisation of sugar-masses by 
itibring, a special fcwm of agitator is claimed, which is 
eharaotmrieed by horixontal stirring arms to which a 
rooking motimi is imparted in addition to the rotary 
motion of the stirring shaft. The rooking motion is 
obtained by meana of epuc wheels, r, r^, r’* (see figure), 
whieh cause the rotation of the crank shafts, e‘, 
eonetitQting the top arms of the stirrer. These rotary 
crank sham actuate the oonnecring rods, f, to which 
the ether arms of the stirrer are SnkM, these other arms 
belnff oonneoted to the oeufeal thaft by swiTol loints, e. 
In mis manner, all parte of the fluid are maintained 
m ecttstaut motiesL-**J, 9. B, 


Qsm ImmMol /rom ieehiMhia^ Aeiwebr AfornfAMtuM 
ril «|». 0. 11. Oistin Kbiagton. (iheihire. Eng. 
, , ^^,MK6a0^.'l«ay m, 1^. , . 7 ^ , 

method of gum tragasol from the 


ash 



SSwj ^ 

of pn^pared kewls in 10 imriu of c^ wwor < 
about 1 per cent of formalm for ah^t one h 
excess of water may then be drained on, ^d ^ 
quantity of 10 parts of water with 1 per cent. Of 
added. After a short time, hot water is added at 
Tals of half an hour, until there are about 65—90 parts of 
water for every 3 parte of kernels, and the ma^ is mato* 
tained at a temperature of about 185® F. Pinwiy, the 
solution of gum is strained* through cloth. The formalin 
prevents the extraction of any of the colouring matter 
worn the husks, which need not therefore be removed before 
treatment.— J. F. B. 


United States Patent. 

Saeeharine liquids ? Defecating . F. L. Stewart, 

Murrysville, Pa., Assignor to S. E. Gill, Pittsburg, Pa. 
U.S. Pat. 829,678, Aug. 28. 1906. 

The hot juice is neutralised, treated with a mixture of 
stearic acid and the sulphite of a light metal or of an 
alkaline'Oarth, e.g., magnesium sulphite, the whole heated 
to boiling, and the clear juice separated from the precipi- 
tated impurities. — A. S. 

French Patents. 

Sugar from molasses Process of extracting by the 

aid of a new compound. R. Battistoni and R. Rotelli. 
Fr. rat. 364.639. Jan. 6, 1900. Under Int. Conv., 
Jan. 14, 1905. 

The molasses is diluted with water, and treated with a 
quantity of alkali carbonate solution in order to preoi pi- 
tote the calcium salts present. After filtration, the li(^uid 
is mixed with another hcjuid containing carbon and banum 
hyckoxide, obtained by carbonising barium suorate. The 
barium suorate may be washed with a saturated barium 
hydroxide solution, or it may be decomposed by treat- 
ment with carbon dioxide, and then mixed with powdered 
charcoal before filtration. The mother-liquor from 
the barium suorate precipitate can be treated with 
carbon dioxide, filtered, and the filtrate concentrated 
to form a manure after being mixed with calcium sulphate 
or peat. The mixture containing carbon and barium 
oxide used for precipitating the sugar is called “ bary- 
undum,” and is prepared by heating the cakes of barium 
carbonate, obtainea from the sugar solutions, in an 
electric furnace ; native barium carbonate mixed with 
charcoal, sugar, and sodium and potassium salts may 
also be employed for preparing the compound. Whilst 
in the furnace, the charge is subjected to heating and 
electrolytic actions, and the process may be applied to the 
preparation of pure barium oxide or a mixture of the oxide 
and sulphide fro m barium sulphite or sul phato. Strontium 
oxide can be obtained in a similar manner. The carbon 
dioxide liberated from the barium carbonate in the furnace 
is collected and utilised for the carbonation of the sugar 
solutions. — W. P. S. 


Starch ; Process of preparing to render U oapaMe 

4)f swelling in odd water. The Arabol Manulaot^ing 
Co Fr. Pat. 365,161, April 10, 1906. 

See Eng. Pat. 7705 of 1905 ; this J., 1906, 601.— T. F. B. 

Qwm solutions ? Prepartftion of aseptic — — . Eieger 
find Wiegand. Fr. Pat. 365,193, April 13, 1906. 
Solutions of gum may be rendered aseptic, for surgioail 
ua», by treating them with formaldehyde. The latter is 
added in the form of an ethereal solution, the eiher lendng 
as a carrier for the formaldehWe* and preirunting the 
peaoipltotion of the gum by the latw.— W. P. S. 


OntlcAE Patent. 

AtniM ar hom ; Piumm /of of 

meum ^ m md. Oh, 8m* 
>16tM»4» 1)60.1, '11904,^ 

Aehui. pharooal ii treated, 'in with 
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Wine; Ageing of — ^ M. QohUoteUkow. Wino- 
aradatwo i Winodjeli®, July 22« 1900. Chem. Contr., 
im, 023 — 620 . 

Thb author has studied the formation and decomposition 
of volatile and non<yolatile esters and volatile acids, and 
t^e alteration of the amount of total acid during fermenta- 
tion. If the quantities of alcohol formed dunng the fer- 
mentation of wine-must be plotted as ordinates, and the 
time as absoissss* the curve rises at first (20 days), and 
after attaining a maximum becomes, roughly, a horizontal 
line ; there are, however, irregularities in the curve, 
indicating periods in which a diminution of the amount 
of alcohol produced ot'-curs. The curve representmg the 
amount of volatile acids is similar, in its first portion, to the 
alcohol curve, but after attaining a maximum it descends, 
the amount of acids formed showing a decrease. There are 


Boohner and MeisenhMmer (this J.r I906» 24^). On keeping 
wines under nonnal conditions, the quantity of free acid 
first shows a distinct diminution, then increases, and sub- 
sequently remains fairly constant. The flavour of the 
wine, however, becomes more pleasant and less sour, 
MobaWy owing to a change in the nature of the acids. 
The quantity of lactic acid varies considerably, according 
to the kind of yeast used ; in general it increases with the 
age of the wine. — A. S. 

Wines ; Persian . 0. Lecomte. J. Pharm. Chim. ► 

1906, 24, 246—247. 

In the following table the results of the analysis of seven 
wines from the districts of Cazevine and Schariare, Persia, 
are given ; — 





Red wines. 



White wines. 

Ofeographioal source of wine- 

Schahaghni. 

Caaevlne. 

Choucheboulard. 

Schahaghnl. j 

Bdiariare. 

Asandd. | 

1 

Askari. 

8 p. BT. at 16“ 

Alcohol 

0 * 0 B 2 ] 

0-901 

0-9920 

0-9010 

0-9019 

6-004 

0-991 

14*5' 

15-0'' 

14-0“ 

14-4'* 

14-5“ 

1 lO-O"^ 

15-0*' 

Extract (at 100'' C.) grms. 

22 - ao 

20-20 

24-6 

21-68 

23-40 

30-80 

22-06 

Polarisation 

0 " 

0 ‘' 

- 0 " 8 ' 

0 ^' 

U* 6 ' 

, -O'' 10' 

- 0 “ O'" 

Bedurine susars (as dextrose) mms. 

2-60 

1-92 

3-57 

2 -lM 

2-20 

1 4-70 

3-66 

Sulphates (as potassium sulphate) . 
Chlorides (as sodium chloride) .... 

0-22 

0-18 

0-28 

0-24 

0-25 

1 0-46 

0-34 

0-09 

O-Oft 

0-08 

0-07 

n -11 

1 0-09 

0-09 

Cream of tartar 

1 1*70 

1 -ftO 

2-44 

2-38 

1-43 

! 2-82 

1-80. 

Tartaric add 

Phosphates (as phosphoric an- 
hydride) 

As sulphuric acid — 

0 

0 

0 

0 

0 

1 2 


0-17 

0-44 

— 

_™- 


; i 


Non-volatile acids 

2*87 

4-22 

3-27 

' 2-38 

1 2-89 

; 2-89 

2- 48' 

Volatile adds 

0-95 

1-17 

0-20 

0-56 

1 0-32 

1 0-44 1 

0-32 

Glycerol 

S-Sl 

0-79 

6-22 

6-62 

1 6-B5 

1 6-87 ' 

6-42 



2-04 

2-40 

2-14 

2-30 

' 3-69 

; 1-60 ' 

1-76 

8-26 

4-20 

8-24 

3-04 

‘ 3-00 

1 

1 4.^4 

3-76 

-A.S- 


many more irregularities in the curve corresponding to 
the volatile acids than in the alcohol curve. After 
fermentation is complete, the amount of volatile acids 
becomes less, probably owing to decomposition by certain 
enzymes, and also to the acids being utilised as food by 
the* yeast, llio quantity of volatile acids formed by the 
auto-fermentation of yeast is extremely small under 
ordinary conditions. The volatile acids are exposed to 
continual processes of formation and of decomposition. 
After fermentation is complete, the quantity fall8'gi*adually 
to a minimum, and then in the course of two to throe 
years again inoreases to twice or three times the minimum 
quantity, owing to the action of atmospheric oxygen. 
Esters are formed chiefly during the period of energetic 
fermentation, and only in smaller quantities afterwards. 
The curves representing the formation of volatile and 
non-volatile esters respectively, show grealt similarity, but 
the volatile esters are produced in smaller quantities 
than the non-volatile. In both oases, after the maximum 
is passed, the curves show breaks and irregularities, 
indicating continual formation and decomposition of the 
compound, these changes being probably caused by 
enzymes secreted by the yeast. The formation of esters 
dtmng the fermentation period is not to be attributed 
to the interaction of alcohol and acids, but is a result of 
the vital activity of the yeast organisms. Moreover, the 
esters are only intermediate products in the formation 
of other compounds, the nature of which has not yet been 
determined. When wine is kept under ordinary conditions, 
^ quantity of non-volatile esters gradually diminishes, 
and ike development of bouquet must therefore be due to 
other factors. The quantity of volatile esters increases 
with the age of the wine. The total esters decrease in 
quantity as the age of the wine inoreases, the diminution 
being greater the more the bouquet and flavour of the wine 
are developed. The acidity of wine varies to a con- 
siderable extent dur^ the fermentation period; the 
laifssi amount of acid is formed ooncoiren^ wi^ the 
nv^notioD ^ the lai|^ quantity of aloohd. Tnis relation 
iMriiMMa ^the formation of toids and of alobhol can be 
wpy exflaiaed in the Hghi qf the resulte obtained by 


Bum ; Manufacture of Jamaica . C, Allan. West 

Ind. Bull., 1906, 7. 141—145. 

Two tyjies of rum are produced in Jamaica, known 
respective! V by the names of “ common dean ” and 
flavoured ” or “ German ” rum. The flavoured rum 
is only manufactured on certain estates and in certain 
districts, and somewhat complicated jirocesses are adopted.. 
The enhanced value of the higlily flavoured rums is 
directly attributable to their high contents in compound 
ethers. From a large number of analytical results, the 
author concludes that whenever a rum contains over 
1,000 parts of esters per 100,000 of alcohol, that rum 
invariably commands a high price. In the manufacture 
of flavoured rum the wash is set up with “ akimmings,”" 
“ dunder ” (vinaaso), molasses, “ acid,’" and flavour.’” 

Acid ” is made by fermenting “ rum oano juice ” which 
has been warmed in the coppers. To this juice “ dimder ” 
is added, and sometimes a little “ skimmings.” When 
fermentation is nearly over, the fermented liquor is- 
pumped on to “ cane trash,” and allowed to get sour ; 
the ripe ‘‘ acid ” has an odour like sour beer. Sludge* 
settled out from fermented wash is added from time toi 
time. “ Flavour ” is prepared by running fermented oano' 
juice into cisterns outside the fermentation house along 
with cane trash and ** dunder” which has been ztored 
from the previous crop. The fermentation of the ” flavowr ” 
in presence of cane trash with the addition of ” dunder ” 
is effected three times before the ” flavour ” is ready. 
“ Skimmings ” are run from the boiling house into cistema 
half-full of cane trash, and are allowed to ripen for four to- 
six days before they ore used for setting up the wash. 
Fermentation lasts lor seven to eight days, but a period 
of 18 to 14 days elapses between the setting up of the; 
wash and the distillation. — J. P. B. 

Btdroot vinatee ; Conceniraiion of , itUh regard to> 

tAe ^oductUm of manure, P. Kestner. Bull. Assoo*. 
Suer, et Bist., 1906, 24, 86—90. 

For the teoovery of saline matter from vinasse it is soffit 
oimt to oonoentrate the latter to about 41P B. beforw 








iaoiarntte. In ord«r to feoover the xritarogttioiia matter 
at well, the oonoentratiofi of the Tinatee miut be carried 
to 40^ B.» the fetoltins tyrup bdng mixed with peat, aod 
uaed at a manure. Tne autnor has made an eetimate of 
the o^t of the latter procett in the case of a sample of 
^jBfasion vinasse. He considers that the margin of profit 
is sufficient to justify experiments on a commercial scale. 

-L. E. 

Mimral acids in presence of organic acida [in ttnne and 

vinegar ] ; New method for the detection of free . 

0. Carletti. XXllL, page ^65. 

Finasse ; Influence of sulphur compounds on the refining 
of . Locombe. XVI., page 943. 

Alcohd used under the Act of 1902. Pham. J., Sept. 22, 
1906. [T.R.] 

Tex report of the Commissioners of Inland Revenue, 
just issued, states that during the year ended March 31, 
1906, 364,610 proof gallons of spirit were used in connection 
with arts and manufactures under the Finance Act, 
1902, The following table shows the quantities used 
under the 1902 Act since its provisions came into force : — 


Year ended March 81. 


I 


1906-06 


Arta and manufactureii . . 

ttrlentlftc (imivereitiMi, 
hospitals. Ac.) 

Arts and manufactures . . 

8rloiitlftc (universities, 
iiospltals, Ac.) 

Arte and manufactures . . 

Scientmc (universities, 
hospitals, Ac.) 

Arte and manufactures . . 

Scientific (unlvertltles, 
hospitals, Ac.) 


English Patents. 


Proof galls. 
341 


206,452 

2.272 


267,706 

2,680 


854, .516 
8,314 


- for brewing and the like. 
Hungary. Eng. Pat. 307, 


Grain; Preparation of — 

K. J. Soml6, Temesvdr, 

Jan. 6, 1906. 

See Addition of Jan. 12, 1906, to Fr. Pat. 331,678 of 1903 ; 
this J., 1906, 773.~T. F. B. 

Beer ; Improving the flavour and aroma of carbonic acid 

gas used for carbonating . A. Hartley, Emsworth, 

Hants. Eng. Pat. 2659, Feb. 2, 1906. 

The carbon dioxide gas intended for carbonating beer is 
passed through a cushion or mass of hops at a temperature 
Wween 6(f and 120° F. The hops are placed in a verti- 
cally disposed vessel consisting of a tube or cylinder, 
surrounded by a heating jacket, the arrangement being 
carried by a suitable frame-work. Cans are fitted to the 
ends of the containing tube or cylinder, one cap being 
connected with an inlet nozzle and the other with an outlet 
nozzle for the ga8.-~-J. F. B. 

United States Patents, 

Ferment and process of producing the same. G. Johnson 
and P. R. Hare, Bromley. U.S. Pat. 830,606, Sept. 11, 
1906. 

See Eng. Pat 10,093 of 1903 ; this J., 1904, 490,— T. F. B, 

Wort; Process of treating and ageing , H. E. 

JDieekebooh, CSnoiimaH, Ohio. Ui6« Pat 608,676, 
Soft. U, 1906. 

WoET is fimiffuied in two stages in the f oBowing manner : 


The wort is planed in oentsot with the end lenneii- 
tation is allowed to proceed for only a eboet tltBe ; It ie 
then obecked by obUl^ the partially fermeiited 
the main portion o< the yeast is separated at a loW tempera- 
tore. The wort still containing yeaet In a omded 
and suspended condition is then placed in a elo^ teisel 
at a higher temperature, and fermentation is allowed to 
complete itself under pressure so as to develop the necessary 
quantity of gas. — J. F. B. 

Fbbnch Patents. 

Wines ; Process for improving before fermerUalion* 

E. A. Barbet. Fr. Pat 361,483, May 16, 1906. 

The grape juice issuing from the press is Bubi[ectod to 
(preferably continuous) distillation in a column stiU, under 
reduced pressure and with partial aeration, by means of 
low-pressure steam circulating through tubes, a ooO, or 
a steam jacket. This treatment removes any unpleasant 
odours, and concentrates the juice so that it will furnish 
wines containing “ 11® — 12° ” of alcohol without fortif3ring. 

—as. 

Limids such as fruit juices^ fermented liquors, Ac . ; 

Process and apparatus for sterUising . P. M. C. 

Mauvemay. Fr. Pat. 366,426, April 19, 1906. XVIII.d., 
page 949. 

If oris, juices, and syrups; Process for preparing coih 

cenirated [retaining their natural aroma]. E. Sfonti* 

Ft. Pat. 366,338, April 17, 1906. 

The fruit, such as grapes, lemons, Ac., is cooled to a 
temixsrature of 0° U., os soon as possible after being 
gathered. The juice is then expressed at the same 
temperature, and concentrattKl by freezing, the ice being 
removed. After filtration, the concentrated juice may h# 
pasteurised under pressure in an atmosphere of carbon 
dioxide. Oream of tartar may be separated from the 
residue obtained on the filter. — W. P. 8. 

Alcohol and the like ; Rectification of . E. Guillaume. 

Fr. Pat. 365,417, April 19, 1906. 

A SPECIAL column is placed between the rectifying column 
and the final purifying column in order to comnine the 
process of “ final purinoation ” with that of “ nosteuriia- 
tion.” A device for regulating the discharge of tne vapours 
from the head of the rectifying column is also employ^. 
This device consists of a side tu ue fitted on the tube leading 
to the cooling chamber and outlet, and serves the purpose of 
supplying the outlet with spirit fiom a separate condenser, 
or of taking up any suryilus of condensed liquid. — W. P. S. 

Distillation residues of starchy matters [Vinasse] ; Process 

for reemering . F. and E. D. Verbiese. Fr. Pat. 

361,634, June 2, 1906. 

Tee vinasse is treated with quicklime, slaked lime, milk 
of lime, or lime water, the resulting precipitate bring 
recovered in a filter-press, and utilised as a manure, suioe 
it contains part of the nitrogenous matter and nearly all 
of the phosphoric acid of the vinasse. The filtrate, whiob 
now has a constant alkaline reaction, ie passed thiwuj^ a 
multiple evaporator of any suitable type, and the resultbig 
syrup, after being concentrated if necessary, is mixed 
with oil cake, chaff, or other solid matters for use sm 
fodder.— C. S. 

Amylaceous matters ; Recovery of the residues from fks 

distillation of . F. Verbiese and E. I). VevbieBe. 

First Addition, dated June 6, 1906, to Fr. Pat. 661,984» 
June 2, 1906 (see preceding abstract). 

Anx of the alkalis or alkali carbonates may be used JA 
place of calcium carbonate to neutralise the aridity of tllie 
vinasse before evaporation.— W. P. S. 

Tartgrio acid and tartrates from grata 
Hie ; ixtraeiion of P. t* , CMWa 

ft06»084, April 0» 119^ !SX.p«ge9dl , 



M Cu Xvra.-F001>8 ; SANTTATIOK t WATER RORttTCATlON^ & DISINFECTANTS. Wot. U. tm. 


XVnL*-roODS; SANITATION; WATER 
PURIFICATION^ A; DISINFECTANTS 

(Continued from page 905.) 

(4.)-~FOOD6. 

leatoeed industry of Japan. C. J. Davidson. Bull. 

Imp. Inst, 1900, 4 , 126—149. 

K Japan, seaweeds are utilised as foodstuffs, in the 
•reparation of plaster, glue, and isinglass, as manure for 
ice ffolds, and for the extraction of iodine. The present 
rtide deals with the preparation of kanten (isinglass), 
onibu (kelp), amanori (laver), and funori (seaweed glue), 
nd the extraction of iodine. It should be noted that in 
apan the word “ nori *’ is frequently used to designate 
iseful seaweeds generally, but properly speaking it 
bould only bo applied to laver. There is another word 
' nori,” meaning paste or mucilage, which is used iu the 
lames of those species of “ /<*»on ” (Oloiopeltie ep.) 
rom which paste or mucilage is prepared, and care must 
•e taken to distinguish between the two. 

Kanten, or seaweed isinglass, is prepared chiefly from 
eaweods of the species Oelidiurn, especially O. swansii 
Japanese : tengusa), but such seaweeds as ego (Campy 
itphora hypnex)ide8\ tori-ashi (Acanthopdtia japonica), 
nd ogo (uracilaria confervoidea) are also frequently 
mployed es substitutes, or are added to the tengusa 



Production. 

Exports. 

Year. 

Amount in 

Value. 

Amount In 

Value. 


kwan. 

£ 

kin. 

£ 

leoo.... 

284,462 

116,800 

1.444,409 

06,482 

leoi.... 

261,844 

106,846 

1.584.748 

121.710 

1002.... 

271.486 

05.027 

1.665,501 

110,854 

1903.... 

200,014 

00)007 

1.391.268 

81,817 

1904.... 


— - 

1,776,008 

101,850 


1 kwan - 8-2678 lb. 1 kin « 1-82277 lb. 


The greater bulk of the kanten exported goes to China 
and Hong Kong. Kombu or kobu belongs to the family 
of kelps " (Laminar iacce), and is the most prolifio sea- 
weed found on the coast of Japan. Kizam- (sliced) 
kombu is prepared by boiling the kelp with water, drying, 
and shredding the dry material, l^enarations are also 
made from oni-kombu (Laminaria diaholica) by soaking 
in vinegar, drying, and scraping the dry substance, and 
from other kinds of kelp. Kondbu is used in a variety of 
ways for culinary purposes. An analysis of Lamiruiria 
longisaima by K. Oshima gave the following results : — 
Water, 25*944; proteids, (1*724; fat, 1*730; soluble 
non-nitrogenous matter, 31*890 ; fibre, 6*416 ; and ash, 
27*290 per cent. The production and exports of kombu 
during the five years ending 1904 were as follows : — 



Production of Kombu. 

Exports. 


[ 

1 

Kombu. 

Klzami'kombu. 

Year. 

Amount in 1 

Value. 



1 







kwan. 

£ 

1 1 

1 Amount In 

Value. 

Amount In 

Value. 




i kin. 1 


kin. 

£ 

1000 

6,454 078 

60.277 

1 

30,088,010 

78,084 1 

5,053,001 

15,288 

1001 

0,216,765 

02,816 

51,626,468 1 

100,202 

0.883,262 

82,540 

1002 

6,078.680 

86,004 

88,021,861 

60,014 

6,846,523 

20 034 

1008 

7.090,608 i 

60.698 

43,600.026 

88.029 

6,808,784 

20,4.80 

1004 

6.048,200 

40,691 

46,158,836 

105,415 

5,847,738 

1 10,285 

1 


n larger or smaller quantities according to the quality of 
hanien to be made ; the best quality of kanten is, how- 
ever, niade from tengusa alone. 'Pho seaweed, dried and 
aartially bleached by exposure on the sea-shore, is freed 
!rom mechanical impurities by pounding in a mortar, 
uad washing with water, and is then completely bleached 
\>y exposure. It is next boiled with water (about 950 — > 
1000 galls, per 166 lb. of seaweed) for 6 — 6 hours, with 
occasional agitation, 1^ galls, of vinegar or 2 oz. of sulphuric 
mid added, and then 39 galls, of water, and the whole 
tolled for a further 30 minutes. The resiilting gelatinous 
lolution is strained twice through coarse cloths, and then 
dlowed to set, the jelly being called “ tokoro-ten.*" The 
jelly is congealed by exposing it at night during very cold 
nreather, and is finally dried by exposure to the rays of the 
lun, <>dinary kanten or “ kahu- kanten ” is made in 
^e shape of bars, 17 in. by 1*4 in, by 1*6 in. ; “ hoso- 
banfen is made in the form of slender sticks, 10 — 14 ins. 
ong and i in. thick. The preparation of kanten of good 
}tiiuity by the process deaoril^d is stated to depend almost 
mtirely upon the atmospheric conditions, especially 
kuHing the meaching and congealing operations. Kanten 
LS used for the preparation of edible jellies, for clarifying 
(Tines and sake, as a sizing material for textiles and 
papw, and as a cultivating medium for bacteria. A 
n^imen ^ve the following results on analysis : — 
Water. 21*79 ; nitrocenous organic matter, 6*96 ; oarbo* 
liydrates, 64*69 ; cellulose, 3*M ; and ash, 4*13 per cent. 
h tbs tollowinff tal^e, the amount and value of the 
produbea in and exported from Japan during 
years Is given 


Asakum-nori, or laver, is the only seaweed which is 
regularly cnltivat/cd in Japan. The method of cultivation 
of lavor (Porphyra tendla\ Japanese; Asakuaa-nori, 
nori, or amanori) consists in planting, at about the middle 
of September, branches of trees in rows from 30 — 70 yards 
long, and about 8 ft. apart, the branches being inclined at 
an angle of about 46® towards the flowing tide, and rising 
6—9 ft. above the mud. The floating spores of the 
Porphyra attach themselves to the branches. The laver 
is gathered from January to near the end of March. It is 
freed from mechanical impurities, washed in salt water, 
chopped up finely, and thrown into fresh water (12 galls, 
to 8 bushels of laver). A small quantity of rape oil is 
added to destroy the froth which rises to the surface of the 
water, the laver is removed, drained on mats, and dried 
in sunlight. A speoimon gave the following results on 
analysis : — Water, 16*476 ; woteids, 34-360 ; fat, 0*660 ; 
and ash, 10*686 per cent. The production of nori during 
the four years ending 1903 was as follows : — 


Year. Amount in kwan. Value. 

1900 154,863 .. £61,894 

1901 433,601 .. ,fT7.420 

1902 249,626 .. 71,168 

1903 336,940 .. 89,626 


The exports of nori are increasing yearly, and exoead 
10,000 yen in value. 

Funori, or seaweed glue . — The name, funori, is applied 
to seaweed from which mucilage oan be made, and also 
to muoUxge itself but tlm word is written with 
different Chinese ohacaoters in the two oaaea. The 
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Mftveodi chiefly tued in Jepaa for the prapaimtioa of 
madSiBfgt $m the vaxiooa hinds of funori {OhiopeUii 
eoUformU and other species) and ta%nomata {Chomrut 
sp.). If the seaTveed be of a tough character, it is subjected 
to a preliminary treatment consisting of soaking in water, 
steai^g, cutting into small pieces and dr^ng, but slender 
and sofLseawecms are used as collected. The material 
is spread on the ground, sprinkled with water, kneaded 
with the hands and feet, washed with water, and dried 
and bleached by exposure, with occasional sprinkling 
with water. When a sticky juice is observed to exude 
from the material, no more water is used, but the seaweed 
is left for one night, after which it is ready for sale. It is 
made into glue or paste by dissolving in boiling water, 
and is used as a finish for textiles, for plastering wiUls, 
and for decorating ohinaware. Other kinds of seaweed 
used for making mucilage, besides those already mentioned, 
are : — Oinnanw {Iridaea ep.), mukade-nori {Oraidoupia 
ficilinus), kotoji’i 9 unomaia {Chondrua eta*ua), iamba-noH 
(Oraidoupia ap,), tobera (Chondrua apX aaimi (Oymno- 
gongruB sp.), and yanagi-funori ((Moiopdlia Itnax). 
The production of funori during the four years ending 1903 
was as follows : — 


Year. 

Amount in kwan. 

Value. 

1900 

257,932 

£16,406 

1901 

355.481 

26,161 

1902 

284.083 

26,794 

1003 

181.513 

16,660 


Extraction of iodine . — The seaweeds chiefly used in 
Japan for the extraction of iodine are : — Kombu (Laminaria 
j»p.), kajime (Ecklonia cam), arame (Ecklonta hicydia), 
hondawara (Sargaaaum horntri), and yataunuUa-moku 
(Sargaaaum patens). Analyses of specimens of different 
kinds of seaweed gave the following results : — Waste 
hombu, 0‘144; kajime stems, 0*148 j kajime fronds, 
0*002; arama, 0*0003; and nagahijiki (Cyatophyllum), 
0*005 per cent, of iodine. The iodine con^nt varies, 
however, with the age of the al^, and also with the time 
of year, being greatest during June to September. The 
i<^ne is extracted by charring or buminc the seaweeds, 
leaching the ash with water, evaporating the solution, and 
heating the residue with sulphuric acid and manganese 
dioxide. The amount of potassium iodide exported 
during the three years ending 1904 was as follows : — 


Year. 

Amount in kin. 

Value. 

1902 

3,061 

£1,482 

1903 

22,371 

10,117 

1904 

62,012 

26,680 


SNOLIftH FAXmm. 


Chooolcite ; Proee09 for the manufaOufe of 

tofama J. Meinl, Vienna. £ng. P*t] 84»il4». 

Nov. 1906. 

Sbs Addition of Dec. 0, 1005, to Fr. Pat 810,861 of 1601 } 
this J., 1006, 661.— T. F. B. 

Homogenising breaker to emulaioniae, pvivetiae, and 
homogenise liquid and aemidiquid m^era [milh], and 
break fatty or albuminoua cdluiea and nvdel. 0. 
Petitpierre, Paris. Eng, Pat. 10,162, May 1, 1906. 

Sbb Fr. Pat 368,763 of 1906 ; this J,. 1905, 1056.— T. F, B. 


It is stated that investigations are being carried out 
under Government supervision as to the cultivation and 
collection of useful kinds of alga, and the most economical 
and productive method for the extraction of iodine. 
The total value of the seaweeds prepared in Japan in 
1904 exceeded £400,000, and the total value of the exports 
was £124,651. The value of the exjports of seaweeds 
from Japan to various countries dunng the five years 
ending 1904 was as follows ; — 



1900. 

1001. 

1902. 1903. 1904. 

Beawseda— 

China 

Corea 

Hong Kong . . . 
Other countries 

£ 

68,011 

1.154 

2.784 

588 

£ 

105.289 

1,048 

2,577 

426 

£ 1 £ £ 

57,602 80,361 100,467 

1,288 1,076 2.016 

1,779 2,002 2.486 

816 489 498 


78,082 

109,290 

00.914 88,927 106,415 

Beeweedi cutr- 

Obina 

Other coimtries 

II 

81,684 

866 




82,660 

''.IM** 


Frbnoh Patbnts. 

Distillation residues of starchy matter a [Ftnasse] } Ptocess 

for recovering . F. and B. D. Verbi^se. Fr. Pat. 

861,534, June 2, 1905. XVU., page 047. 

Desiccation; Process of , applicable espeeiaUy to 

vegdable substances. P. Rassmus. Fr. Pat. 865,05l« 
April 10, 1906. Under Int. Conv., March 17, 1006. 
Thb process claimed consists in exposing the materiali 
to be dried alternately to heat alone and to heat while a 
current of air is pass^ over them. — W. H. C. 

Alimentary materials; Process for treating [rendering 

more digestible] . E. Maris. Fr. Pat. 866,069, 

April 10, 1906. ^ 

The process consists in treating all kinds of food materials 
and fodders with specific ferments and yeasts, the opera* 
tions being carried out in closed vessels at various tempera- 
tures and for different periods of time. The treatment 
increases the digestibility of the foods. — W. P. S. 

lA^ids such as fruit juices, fermented liquors. So. B 

Frocess and apparatus for sterilising , P. C. 

Mauvernay. Fr. Pat. 365,426, April 19, 1906. 

Thb liquid to be sterilised is heated in a serpentine tube 
surrounded by a steam-jacket. During the heating 
process the liquid is subjected to a pressure equal to at 
least three times the vapour pressure of the volatile 
constituents present in the liquid. To aid in the thorough 
heating of every part of the liquid during its passage 
through the steriliser, boxes or enlargements are pdaoM 
on the serpentine tube at regular intervals. The presfore 
is kept constant automatically, and the sterilised liquid 
is cooled by passing it through a coil surrounded by liquid 
on its way to the steriliser, the pressure being miuntalned 
during the cooling operation. — W. P. S. 

(B.)— SANITATION ; WATER PURIFICATION. 
United States Patents. 

Garbage and sewage ; Process of reducing — — , B. % 
Edson, Cleveland, Ohio. U.B. Pat. 829,964, Sept. 4, 
1906. 

The garbage or sewage is dieted in a closed oheihb^ 
at a temperature above 286^ F., and under a presihli m 
from 76 to 80 lb. per sq. in., for a period long enough to 
thoroughly disintegrate the moss, and to render the gre^ 
easily separable oy percolation. The Uberati& m 
ammonia and the volatilisation of glycerol dtuiog lllni 
digestion are prevented by the high pressttre uaeiL Thi 
digested material is then oried so as to MbatUtt 

tiidly the whole of the water, and the dried 
extracted with a solvent,— A. 0. D. ^ v 

S. R. Edson, Cleveland, Ohio. U.S. P«A 
■fkrpt 4 , 1906. 

Tk» jffliyotni dUdywd i» need 

to abirtfaflA' 
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receptacle, and is prorided at its tipper end and extenudly 
with a flange resting upon and removably secured to the 
shell. The head {ormi^ the top wall of the chamber of 
the receptacle is provided wiw a charmng aperture, 
and rests upon, and is removably secured to, the cast* 
iron section of the receptacle. —A. G. L. 

[Water] JHstiUing apparatus. W. H. Bartholomew, 
East Orange, N.J., Assignor to C. B. HUl, Mont- 
gomery, N.Y. U.S. Pat. 829,766, Aug. 28, 1906. 

A WATim distilling apparatus is claimed, comprising a 
still which is conneotea with a condenser, surrounded by 
a jacket, and with a receptacle consisting of a pair of 
telescopic members. A feed-pipe connects the still with 
the lower of these members, terminating some distance 
above the bottom of the receptacle, the space below 
forming a chamber for the accumulation of sediments 
which may be removed by a discharge pipe. The uw^r 
member is adjustably supported by the lower one. The 
condenser jacket is provided with an inlet for the water 
supply, and an overflow at its upper end leading to a 
pf^int within the receptacle. An overflow at the upper 
part of the receptacle allows impurities to run off. The 
still communicates with the condenser through a coil in 
the receptacle, and the condenser is provided with an 
outlet near its bottom. — R. L. 

Water ' Apparatus for didiliing . C. Parker, 

Dubuque, Iowa. U.S. Pat. H‘29,999, Sept. 4, UKMJ. 
Tus still comprises a boiler, a diaphragm arranged in the 
path of the steam-current and constructed with openings 
so as to direct the steam at right angles to its normal 
path, a condensing chamber, a reservoir placed between 
the oondensing chamber and diaphragm, and means of 
communication between the spaces above the diaphragm 
and the oondensing chamber. The reservoir is provide<l 
with a normally sealed inlet tube, and a sex)arating- 
ohamber is arranged between the diaphragm and reservoir. 

—A. O. L. 


XIX.-PAPER, PASTEBOARD, 

(Continued from page 906.) 

Paper and solid cellulose [and tuietylcellulose] ; Electrical 

insulating properties of dry . A. Campbell. XIA., 

page 936. 

Cellulose industry of Noruxiy. Bd, of Trade J., Sept. 20, 
1906. [T.H.] 

Th* Canadian Commercial Agent at Christiania reports 
that the cellulose mills now building in Norway ana the 
enlargement of existing mills will cause an increase in the 
Norweman output of cellulose of about 60,000 tons per 
year. The manufacturers reckon on a total increase of 
production in Norway and Sweden of about 130,000 tons 
m the two years 1907 and 1908. 

The Norwegian and Swedish cellulose production has 
grown in the last seven years (including 1906) by some 
2^,000 tons, i.e., from about 160,000 tons in 1898 to 
394,000 tons in 1905. 

English Patents. 

Paper pulp [Draining] ; Treatment of . L. Evans, 

Watford. Eng. Pat. 19,808, Sept. 30, 1906. 

In the use of the “ tower ” system of treating and bleaching 
paper pulp, an improved form of drainer is claimed for 
the purpose of wasmng or draining the pulp in the tower. 
This drainer consists of one or more vortical frames or 
boxes rising from the base of the tower, and covered 
with wire gauze. In this arrangement, both sides of the 
drainer box are available for use, so that a maximum 
dtidning surface is obtained as compared with the dis- 
placement caused by the drainer. — J. F. B. 

C^sMoee; Afansi^ofifure bf non-inflammable material 

ndmUUiUnii nm-nitrated . C, Trocqnenet, Colombes, 

Sng. Pat. m% ApHl 4, 1906. 

SiaW. Via. o( tMH ; 1908. 8SB.— T. V. B. 


OeUaloee^i Manufaetwre of eoluiiome of — ^ E. W. 
Friedrich, Blaton, Belgium. Eng, Pat* 17,164, Aug. 24, 
1906. Under Int. Conv., Aug726, 1904* 

SiE Ft. Pat. 357,171 of 1905 ; this J., 1906, 88.— T, F. B. 
United States Patent. 

Paper pulp i Process of making (from the Southern 

Pine], J. L. Coker, jun., Hartsville, S.C. U.S. Pat. 
830,670, Sept. 11, 1906. 

Paper pulp is made from the wood of the Southern Pine 
by subjecting it, with its bark still on, to the action of 
natural agencies,*’ until tests show that the resinous 
constituents have become so modified that they no longer 
produce any injurious influence in the process of pulp- 
making. The bark is then removed, the trunk is split up 
into suitable lengths, the core or heart- wood is separated 
from the sap-wood, and the latter is converted into pulp 
by any suitable process. — J. F. B. 

French Patents. 

Paper-making ; Utilisation of machine “ hack-waters ” 
in . C. G6rard. Fr. Pat. 364,720, March 29, 1906. 

All the “ back-waters ” from the paper-machine, together 
with the fibrous waste scraped off tne top presa-roU, are 
oolleoted in a pit below the machine, and are pumped into 
a special reservoir at the top of the mill. Tnis reservoir 
consists of two deep conical tanks, one relatively small, 
into which the pump discharges directly, and the other 
very large, which is fed by an overflow from the small one. 
The two conical tanks and the pump catch-pit can all 
be discharged into a “ save-all ” if necessary. In 
normal working, however, the “ back-waters ” are oon- 
Unuously re-uuUsed in the beating engines and stuff- 
chests. The discharge pipes from the large tank are 
situated at the apex of the cone, and are^povered by a 
conical hood, whion diverts the discharge st^m in such a 
manner that any deposits of solid matters are washed 
through.— J. F. B. 

Paper pulp from flax, hemp, ramie, ikc. ; Preparation 

of . Soc. anon, pour la Fab. des P&tes k Papier 

de lin et suco^dan^s. Fr. Pat. 365,046, April 9, 1W6. 
Under Int. Conv., Got. 6, 1905. 

Flax -STRAW, and similar materials consisting of bast 
( pectooellulose) and wood (Ugnocellulose) are treated in 
such a manner that the two components are separated, 
the bast fibres being purified, and the wood being obtained 
in the state of short fibres suitable for making millboards 
^ or pai)er. The stems are first passed through a breaker, 
then moistened, and subjectea to a rotting treatment, 
or else they are steamed in presenoe of air, caustic soda, 
&c. The mixture of fibres and wood so obtained is then 
exposed to the action of an oxidising agent such as chlorine 
as or calcium hypochlorite in presence of steam, so as to 
isintegrate the wood without attacking the bast fibres. 
Finally, the material is boiled at a temperature of 150® C. 
in an alkaline liquid containing caustic soda and sodium 
carbonate, sulphate, and sulphite. The short wood fibres 
are then separated from the long bast fibres by washing 
on suitable sieves. — •!. F. B. 

Clue or size, and process of making the same. M. Bonnet. 
Fr. Pat. 366,286, April 14, 1906. XIV., page 942. 

Cork 2 Artificial [from cellulose], G. C. de Briailles. 

Ft. Pat 364,641, Jan. 26, 1908. 

Artificial cork is iiiade of a mixture of amorphous 
oeliulose (pith of ruslies, powdered ooooanut shells, bark, 
or paper pulp), fibrous cellulose (thistle-down, cotton, 
textiles, espai^, wood pulp), and agglutinating oeliulose 
(solution of nitrocellulose). The pwty oom^isition is 
pressed into glass-lined moulds provided with very smaU 
perforations for the escape of the vtpours. The volatile 
sdv^ts of the uitroosiUulose are then distilled off under 
vaotium at the ordinary temperature, the oorks ore 
removed from the moplds, and the nitrocellulose b de- ^ 
nitrated by a suitable leduoing sgent. Finally the oorks ' 
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we dipped in en aliiteltiiw lolution of tnngitio aoid,irlileh 
Imparts *^iKrater»reAiating'* qnalitiea to 

Celluloid : Plaetifit non-infUtinmcdile eofiupotUion re* 

eemMinff . A Blanohin. Fr. Pat. 364,690, 

March 28, 1906. 

Twf kilos, of nitrocellulose are dissolved in ether-aloohol, 
wood spirit, or acetone, and to the solution are added 
0*6— 1*2 kilos, of oaetor oil, glycerol, or oaraphor, 0*3— 
1*0 kilo, of sulphuric acid at B., 1*0 — 2*6 kilos, of 
oaloium chloriae, and 0*5 — 1*6 kilos, of manganese 
ohloride. In order to impart a certain amount of brifliancy 
to the product, 10—600 grms. of a chloride of carbon may 
be added. The mixture is thoroughly incorporated, and 
the volatile solvents are distilled oS under vacuum until 
the product has a thick pasty consistence. The mass is 
then treated on the rolling machine, and formed into 
blocks by hydraulic pressure. The denitration of the 
nitrocellulose brought about by the action of the sulphuric 
acid on the calcium and manganese chlorides causes tho 
^nished product to be non inflammable.— J. F. B. 


XX.— FINB CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

(CoTUinued from page 910.) 

<^uinins 7 Infiv^rvce of halogen eaUs on the fluoreecence 

of . G. Denig^s. Bull Soc. Pharm., Bordeaux ; 

tnrough Pharm. J., 1906, 77, 2B3. 

The fluorescence of a 1 per cent, solution of quinine 
-sulphate containing 5 o.c. of pure sulphuric acid is 
•destroyed by the addition of 3*2 o.c. of N/i potassium 
ohloride solution, 1*4 c.c. of N/\ potassium bromide 
tsolution, 0*9^ c.c. of N /\ potassium iodide solution, or 
95 c.c. of potassium fluoride solution. It is apparent from 
these numbers that equal quantities of the different 
halogens are required to discharge the fluorescence. 
If the acidity of the quinine solution bo diminished, a 
smaller quantity of halogen salt will discharge the fluor* 
•esoence, but the amount required is not proportional to 
■the quantity of quinine present. — A. S. 

Alkaloids in Strijehnos leaves. Lotsy. Apoth.-Zeit, 
1906, 475. Chem. and Drugg., 1908, 69, 332. 
Bruoike and strychnine are present in tho young leaves, 
but not always in the old leaves of Strychnos nux~vomica. 
On cutting the leaves the amount of strychnine appears 
•to increase, and that of brucine to diminish. Frequently 
mo strychnine was present in the leaves in the early 
morning, whereas in the afternoon it was present. The 
Heaves of Slrychnoa laurina are free from both of these 
idkaloids. Strychnine U present in both the young and 
•old leaves of Strychnos tieuti. The leaves of most of the 
e.pooies examined also contained the alkaloid, strychnicine. 

— A. 8. 

Saponarin, a new glucosidCf coloured blue with iodi-nt. 

G. Barger. Chem. Soc. Trans., 1906, 89, 1210—1224. 
TkS author gives the results of his further investigation 
of saponarin (this J., 1004, 1004). The air-dried gluooside 
has the composition, C{iH ^()^2 ’» l»vo-rotatory, 

fain*. .. 7*90°. When bouea for a few seconds with a 
large excess of acetic anhydride and a few drops of con- 
centrated sulphuric acid, it yields an ennea-acetyl deriva- 
tive, C^,Hi 50 i 2 (aH 30 ) 2 , m.pt. 183^—185° C. On 
hydrolysis with dilute mineral acids, saponarin yields 
dextrose and two apparently isomeric compounds of the 
formula, One of these compounds proved to 

be identical with the vitexin obtained by A. G. Perkin 
from the dye-wood of the New Zealand tree, Vitex littoralis 
(this J., 1898, 1138). The other compound, to which the 
name saponaretln is as^sned, differs from vitexin in 
being really soluble in boning alcohol Both substanoet 
yield phloroglucinol andjp-hydmxyhenaoio aoid when fused 
wilA oatisUo idkali* vitexiii difiMe irom hpigeida ^ 
2 mola of water ; it pcobabty e flavine dfrivi^ye 
oemtaining either a muoed pyrone ring ot a reduoed 


pbloroi^adnol nudieua. It would tlraii bekuig te a im 
olaea of oolouiing matters, of which sooparm (thie J*, 
1699, 676), considered by Perkin to be m«thoi;;]ndteaiai 
would also be a member. Saponaretln is poieihly i 
ohalkone deriva^ve oorrespondixig to Vitexin, or it m»i$ 
be identioa] with Perkin's homoyitexitti^A 8. 

Poison ivy plant [BAus toxicodendron ] ; Borne oonMilmnU 

of . S. F. Aoree and W. A. Syme. Amer. Ohem. 

J., 1906, 36, 301—321. 

Thx leaves and flowers of the poison ivy plant (Bhus 
toxicodejulron) were extracted with ether. In the etherud 
residue the following substances were found: 
aoid, fisetin, rhamnose, and a poisonous tar, gum, or w4x. 
The poison was not volatile with the vapour of alcohol or 
acetic aoid. The poisonous tar or wax is probably of a 
gluooside character ; it is decomposed by acids yieldini 
gallic acid, flsetin, and rhamnose. It can be partially pre> 
oipitated by lead acetate from a solution of the tar in 60 pel 
cent, alcohol. All oases of poisoning can be easily oured 
with potassium permanganate. The poisonous suMtanoe 
can be isolated as follows : The alcoholic extract is precipi- 
tated with lead acetate. The precipitate is washed dri^ 
and extracted with ether. The ethereal solution is mixed 
with water, and hydrogen sulphide passed through. Tha 
ethereal portion is washed, and evaporated m a lou 
temperature. — F. Shdn. 

Conifer oils ; Notes on some . E, E. Hanson and 

£. N. Babcock. J Amer. Chem. Soo., 1906, 88, 1108«- 

1201 . 

Thx authors have investigated the following oils ; thej 
are all obtained from loaves and twip;s save where other- 
wise marked, and the chief results obtamed are tabulated 



Yield 
per cent. 

15“ C. 

Changeln 
sp. m. 

UxVO. 

Black spruce (Piew Mariana) 
UemiooK {Ttuga Canadsnsit). 
American laron [Larix Amsri- 

0-67 

0>43 

0*149 

0*9274* 

0*9255 

0*8818 

0*0010 

0*0010 

White spruce {Ptcea Cana* 

dSfUlM) 

0*103 

0*9218 

0*0013 

Ditto (cones) 

0*25 

0*899 

Bed spruce (Piesa rubent) . . . 
Ditto (cones) 

0*204 

0*38 

0*9589 

0*8800 

0*^4 

Pitch pine iPintu rij^a) .... 
Red pine IPinus restnota) . . . 
Juniper (Juniperui communis) 

0*002 

0*001 

0*18 

0*8531t 


• 19“ 

t 20“ 




White spruce oil contains 25*7 per cent, of eaters oalou 
lated as bomyl acetate. It diflfers in smell from hlM] 
spruce or hemlock oil. 

Red spruce oil contains 66*2 per cent, of bomyl acetate 
and 7*76 per cent of free bornem. It has a very agreeahh 
odour, suggesting bomyl acetate. 

American lar^ nil contains 15*1 per cent of eateia 
calculated as bomyl acetate, and the remainder is largelj 
pinene — J. T. D. 

Cade oU [Empyreumatic oU of juniwr wood] ; Charaden 

and tests for genuine , C. P4pm. J. Pham 

Chim., 1906. 24, 248—269. 

Gxnttinx cade oil should be fluid, slightly lighter thai 
water, and have a oharacterlstio smoky odour. Tisa 
acidi^, in terms of acetic acid, should not 1*1 

per idO O.C. The reaction with light petroleum spifit aAd 
copper acetate (this J., 1906, 776} snould give a bromi 
colour, not green. When distilled und e r ominary atmo* 
spheric pressure, at least 6B. per cent should pass orm 
between 150^ and 300° 0. ; unWJp^oed pressure (66 mm.] 
from 70 to 75 per cent, should distil between 10° and 216° C 
Other pubnshed tests have been examined, and Xm 
iwmd to Jbe usdess to diflerentiate hetwaen gennim XN 
aophUticated oils. The oils employed bj xiMoi 
irece anthentio, heving been proatt9M oiupr xiM* 
vision from 4he isood of /indpei^ 
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OMiicine ; DeUrminaUon of A. Paaohaud. 

XXm., pag©067. 

Jlieihfd akohd ; Diteaitm. of — H. Scudder and B. B. 
Biggs. XXIII., pag® 955. • 

Melhfi alcohol ; Detection and determination of [in 

presence of ethyl alcohol], E. Voissnet. XXIII.. 
pago 057. 

CUfoneUa and lemongrass oils in Ceylon. Col. Off. Ann. 
Senes, No. 494. [T.R.] 

Tmi output of citronella oil in Ceylon (1,242,800 lb.) 
has increased by 80,000 lb. over that of the preceding 
year, the price having risen from 75 cents to 84 cents 
per lb. Consignments of a really pure oil, grown at the 
Peradeniya Experiment Station, have been sent home, and 
have aroused considerable interest among manufacturers. 

The cultivation of lemon grass for oil has ^en proceed^ 
Srith at the Peradeniya Experiment Station with fairly 
favourable results, and as the pnee of this oil is rising, its 
cultivation may prove profitable. 

Attar of roses ; Export of from Bvlgaria. Bd. of 

Trade J., Sept. 20, 1906. [T.R.] 

Aooorhiso to the “ Revue Commercials du Levant ” 
the export of attar of roses from Bulgaria in 1906 amounted 
to 6316 kilos., valued at 3,712,000 fra., as compared 
with on average of 4160 kilos., valued at 2,750,000 frs., 
during the preceding seven years. The principal pur- 
chasers of attar of roses in 1906 were : United States, 
80*8 per cent. ; France, 28*8 per cent. ; United 
Kingdom, 16-8 per cent. ; Germany. 13*4 per cent. ; 
Russia. 4-6 per cent. ; and Turkey, 4-3 per cent. The 
United States bought only 12 kilos, in 189 i. 

English Patent. 

Cafhamic acid esters of the pvrogallolA .Z-dialkyl ethers. 
0. Imray, London. From the Basle Chemical Works, 
Switzerland. Eng. Pat. 17,167, July 30, 1906. 

Thi carbamio acid esters of the pyrogallol- 1-3-dialkyl 
e^ers are prepared either (1) by treating the ethers with 
carbamio ohlaride, GCONHj, in ethereal solution, or (2) bv 
causing phosgene to react with a salt of a pyrogallol- 


diolkyl ether, and subsequently converting the chloro- 
formio acid ester of the pyrogallol ether into the carbamio 
acid ester by the action of ammonia. — J. F. B. 

United States Patents. 

SaHeylie acid menthol ether ; Process for producing 

B Bibus and R. Scheuble, Vienna. U.S. Pat, 830,048, 
Sept. 4, 1906. 

See Eng. Pat. 8544 of 1906 ; this J., 1906, 233.— T. F. B. 

Ketone ,• Aromatic , and process of making same. 

H. S. Blackmore, Mount Vernon. U.S. Pat, 830,044, 
Sept. 4 , 1906. 

Aeomatic ketones are obtained by oxidising aromatic 
hydrocarbons by means of anhydrides of “ carbon oxy- 
aoids.’* A keto derivative of tetrahydromethylpropyl- 
benzene is produced by heating a mixture of dipentene and 
carbon dioxide to a temperature below the decomposition 
point of the product ; the resulting ketone is a colourless, 
■emi-transparent substance, rooduy soluble in alcohol, 
and having a melting point of 210^ C. ; in its molten state 
it readilydissolves pyroxylin. — T. F. B. 

Aldduides ; Manufacture of certain . G. Darzens, 

Paris. U.S. Pat. 880,213, Sept. 4, 1906. 

8ll 3fr. Pat. 860,513 of 1905 ; this J., 1906, 496.— T. F. B. 


FaiNOH Patents. 


Otmadtof! SunOimic . process for weparing -- — from 
isfpsnss, O. L. A. iKiboso. Fr* Pat. 861,388, Aprd 6, 
1906. 


Oil of tmeatina or other aouroe 
iff 


pene it dehydrated 
erode terpeae 


aatorated with hydrochloric aoid gas at a temperatufe 
of S(f a The hydrochloride is then heated with a mete! 
and ^ oxidising agent to 180® C., when it is stat^ that 
oamphene is formed quantitatively ; suitable mixtipee 
are molecular proportions of zinc and barium peroxide, 
or sodium metal and barium peroxide ; it is also stated 
that, if manganese peroxide is used, no metal is required. 
The camphene thus produced is treated with wi oudising 
agent (chromic acid, Ac,), at 180^ C., when it is said to be 
converted into an ozonide, CioHiaOs, which loses oxygen 
on treatment with water, and is converted into a lactone, 
camphenolide ; this is traiisfoAned into camphor by heating 
in presence of water. — T. F. B. 

Lecithin ,* Process for the manufacture of a product contain^ 

ing lecithin and suitable for the extraction of free . 

E. Ziegler. Fr. Pat. 364,896, April 4,«1906. 

The germs of wheat ore dried, and extracted with a suitable- 
solvent to remove oil. They are then extracted with alcohol. 
The alcohol on evaporation leaves behind a residue 
composed chiefly of lecithin, albumin, and sugar. If 
this residue be taken up with 60 — 80 per cent, alcohol, 
the lecithin can be precipitated by the addition of mineral! 
salts, and purified by known methods. — F. Shdn. 

Tartaric acid and tartrates from grape residues and the 

like ; Extraction of . P. P. Carles. Fr. Pat. 

365,034, April 9, 1906. 

Peoducts such as marcs, tartars, vinasses, Ac., are treated 
with dilute sulphuric acid, so as to obtain a solution of 
tartaric acid. If this solution be saturated with potassium 
carbonate, potassium bitartrate is precipitated in a 
crystalline form. — F. Shdn. 

MonoalkylanUines ; Production of acidyl derivatives of 

tri- and pdyhalogenated [for use in making cSlu- 

Bodische Anilin und Soda Fabrik. Fr. Pat. 
866,297, April 14, 1906. Under Int. Conv., July 22, 
1905. 

See Eng. Pat. 8077 of 1906 ; this J., 1906, 608.— T. F. B. 


XXL— PHOTOGRAPHIC MATERIALS AXO 
PROCESSES. 

{Continued from page 910.) 

English Patent. 

Printing from a surface in relief ; M ethod of . A. G,. 

Bloxam, London. From Neue Photographische Oes.,. 

A.-G., Bteglitz, Germany. Eng. Pat. 090, Jan. 13, 1906. 
The process consists, in general, in applying a suitable- 
printing medium to a surface in relief, of which the parts- 
in relief and those not in relief have a different effect on 
the medium, and then imprinting the medium on a suitable 
surface. The relief surface may, for instence, be composed, 
of gelatin on a glass support ; if this is flooded with an 
ethereal solution of hydogon peroxide, the gelatin will 
absorb the peroxide in proportion to its mass, so that,, 
when the peroxide has evaporated from the glass, the 
picture can be printed on a surface of gelatin paper or a 
similar surface, and develope<l in the known manner. 
Or again, the support may be prepared by treating gelatin- 
coated paper with potassium permanganate solution 
(manganese dioxide l^ng thus formed), arid the relief 
may consist of biohromated gelatin, in which case the- 
hydrogen peroxide would be unaffected by the portions 
of the picture in relief, but would be decomposed by the 
catalytic action of the support. — T. F, B. 

United States Patent. 

Odour sAotography. W. C. South, Berwyn, Pa, U.^,., 
Pat, 827,188. July 81. 1906. 

A bititabls paper is coated with an emulsion of 
an •«t fnal glne {e.g.^ fish glue) eontaittiag a red dyeataff,.. 
for whiob a&arin is Tecommended. It la wijghtly hmenedt 
by Tnirane of alum solutiab, and sensltisea by treataient.. 
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with Ml «UcAli bichfonMta tolutiaii. An imm !• printed 
on this pnw from * negetiire token thiougn o euitoble 
ecreen, ond thie imeae in oooted with o traniporent 
■eneitiwe ooatiag» which reoeivee a blue image of the same 
objeoh—T. F. B. 

Fb»noh Patbitts. 

Catoijfpe picturet ; Proceae of producing , on prapartd 

turfaceaf and atahU poaitive papara, platea, and fUma 
therefor. Neue PhotograptuHche Gee., A.-G. Pr. Pat. 
364,621, March 27. 1200. Under Int. Conv., March 31, 
1905. • 

Fapbrs or films for receiving impressions from negatives 
which have been treated with hydrogen peroxide, are 
prepared by means of substances which react with 
hydrogen peroxide, forming coloured products, either 
alone, or by the aid of some simple solution (e.g., ammonia). 
For example, papers developed merely by treatment 
with a dilute solution of ammonia may be prepared by 
impregnating paper coated with ^latin, with a 5 per cent, 
solution of a manganous salt. Papers which require no 
subsequent development may be produced by impreg- 
nating gelatin -coated paper with cobalt salts, e.g., with a 
10 per cent, solution of the acetate. This process can also 
be applied to the catalytic preparation of prints similar 
to ‘‘ carbon ” prints, by incorporating a suitable pigment 
with the gelatin coating of the paper.— -T. F. B. 

Photographs in colour ;• Process for preparing , hy 

superimposing the various coloured monochrome images, 
produced on detachable layers of silver emulsion. Chem. 
Fabr. auf action, vorm. K. Schering. Fr. Pat. 365,314, 
April 14, 1906. 

Each of the monochrome positives, except that which is 
first applied to the permanent suoport, is printed on a 
layer of silver emulsion, detachably mounted on a thin 
sheet of mica, celluloid, Ac., which renders superposition 
in register easy, owing to the transparency of the temporary 
support. — T. F.*B. 

XXIL— EXPLOSIVES. MATCHES. A;e. 

{Continued from page 911.) 

Phosphorus in presence of large quantities of phosphorus 
aesquiaulphide ; Detection of small quantities of white 
. L. Aronstoin. XXIII., page 056. 

English Patents. 

Powders 7 Smokeless — — . A. T. Cooking and Kynooh, 
Ltd., Birmingham. Eng. Pat. 21,779, Oct 26, 1906. 
Ths invention consists in the production of a ** bulk ** 
powder by forming the nitrocellulose into grains, and 
causing the grains to revolve over each other, at the same 
time ^oroughly wetting them with a liquid which will act 
as a solvent for a portion only of the nitrocellulose. About 
120 Ih. of a mixture of benzene and alcohol are added to 
100 lb. of dry nitrocellulose grains, and the digesting of 
the revolving grains is continued for a length of time 
depending on the degree of density required. The grains 
are then poured into 250 lb. of water at a temperature 
of about 65*’ 0., and the mass quickly agitated to replace 
the solvent and stop gelatinisation. An increase in the 
temperature of the water produces a decrease in the 
density of the grain. — Q. W. Mcl). 


Explosives, Q. Keschke, Hamburg, Germany. Eng. 
Pat. 25,781, Deo. 11, 1905. 

Sbb Fr. Pat. 360,340 of 1905 ; thU J., 1906, 498.— T. F. B. 

Explosivea ; Manufacture of safety — — . B. G. Resohke, 
Hamburg. Eng. Pat. 12,716, May 31, 1906. 

Thb invention consists in the addition of fennel, with or 
without wood pulp, to explosives of the ammonium nitrate 
olass. The following are examples i— (ok Ammoniaifi nitrate 
(^*6 per oent), potassium nitrate (lOh lann^ (144), 
diiutlolMiiaeDe (1)» and oomT; oxalalie (5 per cent.). 
(5). AmpoMpao nitrate {944 M oentk t«mel (3), and 
^ pulp (2*7 par MoD. 


UXRTIP STA.VBS Pmmit, 

CHyeerin nitraUa ; Manufacture of , A, Mikdlaloxpk.. 

Kastcop, Germany. XJ.S. Pat. wti.909. Sept. 11, 190A 
Sbb Ft. Pat. 849,078 of 1904 ; this J., 1906, 636.— 

Fbbncjh Patbnts. 

Explosive. B. Imperiali. Fr. Pat. 864,948, Feb. 22, 1906.. 
Sbb Eng. Pat. 14,646 of 1906 j this J., 1906, 1084.— T.F.B. 

Nitroglycerin explosives of low freezing point ; Method’' 

of manufacture of . C. Classen. Fr. Pat 864,^8,. 

March 31, 1906. 

Glyobbol is converted by heating at ordinary pressure" 
into diglycerol. This body is then nitrated and us^ 
as an explosive either alone or admixed with tiinitro- 
glycerol. It is said that the presence of 25 per cent, of this 
body reduces the freezing point of nitroglyoe^ explosives 
to-18"a-G. W.McD. 

Powder ; Manufacture of a smokdess cannon . 

G. Robrecht. Fr. Pat 364,973, April 6, 1906. 
Veobtablb fibre is immersed for a period of twelve hours 
in a mixture of three volumes of sulphuric acid and one 
volume of nitric acid, at a temperature of 25'’ C. It is then 
removed, and allowed to stand for a further period of 
two hours. The nitrocellulose is then, alter washing iHi 
water, dissolved in acetone or sulphuric acid, re-precipi- 
tated by the addition of water, a^ formed into pow^ • 
in the ordinary manner. — G. W. McD. 

Nitrocellulose ; Apparatus and method for the manufaetute ■ 

of . J. M. and W. T. Thomson, Englsmd. Wt, Pat, 

364,981, April 6, 1906. 

Thb apparatus consists of two vessels placed side by side, . 
furnished with false bottoms, and joinra together at tlkrir * 
lowest points by a piTO provided with a stop-cook. Siilohi 
vosBol has also a tap for the purpose of emptying. They 
are used alternately for the nitrating process as follows 
One of the vessels is pi^tly filled with nitrating acid, 
the cellulose immersed in the usual manner. A thin layer 
of dilute sulphuric acid is run over the surlaoe of the 
nitrating acid to prevent fuming, \\1ien nitration is 
complete, water is slowly and carefully run into the 
nitrating vessel, so as to flow over the surface vdthout 
mixing. The stop-cock between the two vessels is then 
opened sufiiciently to allow the nitrating acid to pass into 
the empty vessel’ at the same rate as the water fiows into 
the other. The whole of the acid contained in the Tnosipl 
first used is thus displaced by water into the adjoiningone» . 
where it is revivified and used for a further prooeM ofi’ 
nitration, after which it is returned by water displaoement; 
to the vessel first used, which has iben been emptied ofi' 
its charge of nitrocellulose. (See also Eng. Pat 8278 oi> 
1903 ; this J., 1904, 560.)— G. W. McD. 

Explosives in mines ; Process for destroying the noxkrns.- 

S ases resulting from the use of . H.‘ Walker. 

V. Pat 364,999, April 6, 1906. Under Int Oonv, 
Nov. 21, 1906. 

Sbb Eng. Pat 24,002 of 1906 ; this J., 1906, 009.— T.F.B*.., 


XXm.— AHALYTIOAL OaXlfUITRT. , 

{Continued from page 913.) 

APPARATUS, dft, 

Ebolmh pATMrnl. 

Qas eaiorimeUr, J. W. B. Stokes, Sbettleton, Lanark,.^ 
N.B., attdHD. Stewart and Co. (1902), Ltd, Glasgow. 
Eng. l^t 21,872, Dot 27, 1005. 

Tub isetrument consists of a oylindrioa] oast-iron veiatto 
which may be filled to any desired depth with merotny 1^ 
raisiitg or loworing a meceury teaeryoir oimtiiinnteirtiiiit > 
withlMteaetlhgr mewMolfletBibbtisIfitiflttiMl^ 




t54 


a. rmt-ANALtiitcAii mmsmBY. 




ihown ©n a ffauge gHiai which may b© cloaed by cooks. 
[Vo stop-coc^ at the tdp of the vessel serve for supplying 
fM and air respectively, and a third one oommunioatea 
>Hilh a pressure gauge. At the upper end of the vessel 
here is provided a device for electrically igniting the 
)harffes. which may consist of a sparking plug of the kind 
isuaTly fitted to small internal combustion motors, and 
may be operated by a high tension coil. A water jacket 
coay be provided in order to maintain the vessel at a given 
temperature. In operation, the vessel is filled with 
mercury, the gas cock which is connected with the source 
sf gas is opened, and a certain volume of gas drawn in by 
lowering the mercury reservoir ; the gas cock is then 
[dosed, the ah* cock opened, and the requisite quantity 
of air drawn in. The air cock is then closed, the stop- 
Dook controlling ingress to the pressure gauge is opened, 
and if any initial pressure of the explosive mixture be 
desired, the mercury reservoir is raised to a corresponding 
height. Subsequently the cooks on pressure gauge and 
level gauge are closed, end the charge is electrically fired. 
Prom the pressure then recorded with the proportions, 
volume, temperature, and initial pressure as factors 
(which may be made constants), the calorific value of the 
gas can be easily calculated. — R. L. 

Fire damp {tnethci'M) or other light goe or gases in mines or 
other paces ; Apparatus for detecting the. presence and 

volume of • d. MoCutcheon, Pdinhurgh. Eng. Pat. 

24.900, Deo. 1, 1905. 

Tbs apparatus comprises a U -shaped tube, the right 
limb of which is connected at the bottom with a third 
vertical tube, the connecting tul)e being provided with 
a stop-cock. The latter tube has an enlargement above 
the level of the (J-tube. and, above this, is connected to an 
india-rubber ball provided with a tap or valve. In the 
left limb of the U*f«be is a float connect^ above with a 
rod of aluminium, the rod terminating in a metal disc 
eoated with platinum foil. This disc is directly opposite 
the spring terminal of a wire which is connected to one 
pole of on electric battery, and also to a scale on which 
the percentage of fire damp is indicated ; the rod of the 
float oarriet a small platinum wire dipping into a cup of 
mercury connected with the other pole of the battery. 
An electric bell or other alarm signal is included in the 
electric circuit. A mobile liquid, preferably “ asine ’ 
(paraffin or other mineral oil treated with a vegetable 
colouring matter), is introduced into the IJ-tube and 
the other vertical tul>e, then the stop-cook between the 
latter aud the U-tube is closed, and the india-rubber 
ball is oompresaed to expel sir through the valve provided, 
which valve is then closed. On now opening the tap 
between the U-tube and the other tube, the liquid m 
the U -tube is drawn partly into the latter by the vacuum 
in the india-rubber ball, the float in the U-tube descends, 
n.nH the electric circuit is broken. The right limb of the 
U-tube carries at the top a vessel of unglazed earthenware, 
provided with a tap. If fire damp or other light gas 
D© present, then, owing to endosmose action, the liquid 
in the U-tube is forced down in the right limb, and up 
in the left limb, the float rises, the electrical circuit is 
. closed, and the bell rings.— A. B. 

Qas analysis ; Apparatus for . W. H. Sodeau, 

and Brady and Martin, Ltd., Newoastle-on-Tyne. 
Eng. Pat, 12.225, May 26, 190(1, 

Ths apparatus comprises a water- jacketed measuring 
vessel, an absorption-pipette, a combustion-pipette, and 
an aspirator, with the requisite connections. A three-way 
-cock with the handle distinctly marked at one end so as 
to indicate whieh wav communication has b^n made is 
specially claimed. Tine gas to be examined is measured, 
the carbon dioxide absorb in the absorption-pipette, the 
residue measured, then transferred to the combustion- 
pipette, wherein any ol^rbon monoxide and hydrogen 
nr&nt are burnt by means of am electric current passed 
ihrovgh a platinum The residue is again measured 

in coder to ascertain the contraction due to combustion, 
and the ewbon dioaide itanysd ie estimated by abeorptimi. 
<aalin i* alao made for tim ai|itA^tl«n of the apparatus, in 


ooniuncUon with suitable pyrometrio or thermemetrio 
appiiaiioeB, for the porpoee cl determining the effioienoy 
of a boiler or lumaee. — A. S. 


United States Patent. 

Gaseous mixtures ; Teeing . F. Haber, Karlsruhe, 

Assijnior to Carl Zeiss, Jena, Germany. U.S. Pat. 
830,226, Sept. 4, 1906. 

See Fr. Pat. 366,388 of 1906 ; this J., 1905, 826.— T. F. B. 


INORGANIC— QUA LIT AT I VE. 

Nitric add ; Two new colour reactions of . C. 

Reichard. Chem.-Zeit., 1906, 80, 790—791. 

A SMALL volume of the solution containing a nitrate is 
evaporated to dr3meBs, and a small quantity of arbutin 
and a drop of concentrated sulphuric acid added, when 
an intense yellow coloration is produced. 

A more delicate reaction consists in moistening a small 
quantity of berberine hydrochloride with the solution 
containing nitrate, and adding one drop of concentrated 
sulphuric acid ; a deep radish-brown coloration is 
produced. If hydrochloric acid be used in place of 
sulphuric acid, the coloration appears only on warmii^. 

INORGANIC— QUANTITATI VE. 

Iron and manganese ; Separation of front nickel 

and cohalt by treatment of their sulphides with dilute 
acids. W. Funk. Z. anal. Chem., 1006, 46, 662 — 570. 
The author finds that treatment of their sulphides with 
dilute acids does not afford a quantitative method for 
the separation of iron from nickel and cobalt, even when 
formic acid is used instead of hydrochloric acid. It 
may be used, however, to separate manganese from nickel 
and cobalt. For this purpose the sulphides of the three 
metals are treated in the cold with .A^/1 formic acid in 
such excess that the solution finally contains from 9*6 to 
1-5 per cent, of free formic acid. After saturating the 
liquid with hydrogen sulphide, the manuanese solution 
is filtered from the insoluble sulphides of cobalt and nickel, 
which are washed with a solution of hydrogen sulphide. 
In the filtrate all the sulphides are again precipitated and 
treatiid as above in order to recover the small quantity 
of nickel and cobalt dissolved by the formic acid. — A. G. L. 

Cement ; Influence of the sulphur dioxide contained in 
illuminating gas on the determination of the loss on 

ignition of . L. von Szathmdry. Z. anal. Chem., 

1906, 46, 600 —604. 

The author determines the loss on ignition of cement by 
heating in a platinum crucible over the blow-pii>e, and 
finds it impossible to obtain constant results in this way 
unless the products of combustion of the gas afe prevented 
from entenng the crucible (by means of an asbestos shield), 
as the cement takes up si^phuric anhydride from the 
gases. Direct experiments have shown that it is really 
sulphuric anhydndo, and not carbon dioxide, which is 
absorbed, and also that, of the constituents of the cement, 
neither alumina nor magnesia, but only lime, takes any 
part in the reaction. — A. G. L. 

Carbon dioxide and carbon Ua ided ] ; Determination 

of . j. Macfarlane ana A. W. Gregory. Chem. 

News, 1906, 94, 138—134. 

For the det€»rmination of small quantities of carbon dioxide 
evolved by the combustion of steel, Ac., the authors have 
devised the combined absorption and filtering apparatus 
shown (see figure). The base of the funnel. A, is fugged 
with a filtering l^<)i of glass-wool covered with asbwtos 
or xiaper pulp. When the apparatus has been freed from 
carbon dioxide, a nieasurea volume of standard baryta 
solution is intr(^uoed at B, and is caused to rise into the 
•ifiTal, C, and cup, D, by the passage of a current of air* 
gases of combustifm, entering at B, are then passed 
through, and the carbon dioxide is absorbed in the ve s sel, 
A, and in the spiral, C ; the liquid in the ou|v D, should 
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«od the o^^pMcotae U wa^died with boiUjRg w«t«r mi 
from bftniim hsrdroxide. The oarbou dioxide oan he 
determined either directly by titration of barium 
carbonate, or indirectly by i^ipitati^g the barium as 
eulphate. 

(arger quantities of carbon dioxide can be absorbed 
by an ammoniaoal solution of barium chloride contained 
tn ordinarv flasks. The barium carbonate is precipitated 
only on ooiling. When cold, the precipitate can be 



filtered and washed in the oj^n air, without fear of further 
precipitation of barium carbonate by the carbon dioxide 
of the air. — J. F. B. 

Phoephonia in preaence of large quantities of phosphorus 
sesquisulphide ; Detection of smaU quantities of %ohite 

. L, Aronstein. Chem. Weekblad, 1906, 8, 283 — 

287. Chem. Oentr., 1908, 1, 1906. 

By means of a T*tube dry hydrogen which has been 
previouslv washed with potassium permanganate solution 
and sulphuric acid, or dry carbon dioxide washed with 
water and sulphuric acid, is mixed with a small proportion 
of air, and led over the phosphorus sesquisulphide. If 
white phosphorus be present, phosphorescence is produced. 
The pnospnoresoenoe disappears if the proportion of air 
be inorea^, and reappears if the supply of air be again 
dimioishod. Pure phosphorus sesquisulptude, under these 
conditions, produces phosphorescence only at temperatures 
above 8Cf u It is stated that 0*2 per cent of white 
phosphorus can be detected in this manner, provided the 
absolute weight is not less than 0*04 mgrm. If the 
mateHal under examination contain oil of turpentine, 
dioehel, or other volatile .^sabstanoe^ phosphoresoence 
appeare on^ after the current of gas has Men passing lot 
eevmnl minntovt-^ 6* r 
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L. Aronstein. Chem, 

8. 498—499. 

Tsb author states that the lead acetate method leoem* 
mended by Van Bijk (this J., 1906, 869) is not anftable 
for the detection of white phosphorus in pvesenee of 
phosphorus sesquisulphide. Phosphorus is attacked by 
boiling lead acetate solution, a black precipitate being 
produced even if air be carefully excluded. Moreover, 
when phosphorus sesquisulphide is boiled with excess 
of leadf acetate solution, phosphorescence is produced if 
air be allowed to enter the condenser. The method, also 
recommended by Van Kijk, in which the residue left after 
extracting with carbon bisulphide is rubbed in the dark, 
was only capable of detecting the presence of 1*4 per 
cent, of phosphorus in phosphorus sesquisulphide in the 
author's hands. Reference is made to the metimd 
previously described by the author (see preceding abstract). 

—A. S. 

OmANlC-^QUALITA TI VE, 

Mineral acids tn presence of organic acids [«n wine and 
vinegar] ; New method for the detection of free — — . 
O. Oarletti. Boll. Chim. Farm., 1906, 46 , 449 — 461. 
Chem. Centr., 1906, 2, 826. 

Tax Jorisson- Linde t reaction for the detection of furfura 
in alcohol is based on the formation of basic colouring 
matters from furfural and aromatic amines. The autW 
finds that if aniline be used as the amine, the reaction takes 
place only in presence of organic acids, but not with aniline 
salts of mineral acids, or after addition of mineral acid 
to aniline salts of organic acids. This fact may 1^ utilised 
for the detection of small quantities of i^ee mineral acids 
in wine and vinegar. Two solutions are employed : 
(a) 5 grms. of pure aniline and 20 arms, of oonoentrated 
acetic acid diluted to 100 c.o. with water; (6) 1 gnn. 
of freshly-prepared furfural diluted to 100 c.o. with 96 per 
cent, alcohol. Fifty o.c. of the wine (or vinegar),) pee* 
viously decolorised by means of animal charcoal, are 
treated with 26 c.o. of 96 per cent, alcohol, and 10 c.o, of 
the mixture are treated with five drops of solution, (a), 
shaken, and mixed with five drops of the furfural solution. 
If free mineral acid be present (even to the extent of I per 
1000) in the wine, the liquid retains unaltered its funt 

S reoniah tint, but if mineral acids be absent, there is pro* 
need almost immediately a distinct pink oolorau^, 
which attains its greatest intensity in half an hour.>^A. S. 

Methyl alcohol;, Detection of . H. Scudder an d 

R. B. Riggs. J. Amer. Chem. Soc., 1906, 28, 1202 — 
1204. 

Lkaoh and Lythgoe (this J., 1005, 943) recommend, as a 
confirmatory tost for methyl alcohol, oxidation through 
the medium of a hot copper spiral, and testing for formal* 
deh^de by means of milk and hydroohlorio a^ containing 
feme chloride. The authors show that a great number 
organic compounds yield, by this treatment, sufficient 
formaldehyde to give the reaction, and that therefore the 
test cannot be dependf'd upon to detect methyl alcohol. 

— J. T. D, 

ORGAN W-^QU ANT IT ATI VE. 

Bentene ; Determination of carbon bisulphide and total 

sulphur in commercial . E; S. JobMon. J. Amer. 

Chem. Soc., 1906, 28, 1209—1220. 

Carbon his%ilphide.-^To 76 c.o. of the benxene contained 
in a 260 c.o. stoppered fiask, alcoholic solution of potassium 
hydroxide is added (about 1 o.c. of the saturated solniioa 
for each 0*1 grm. of bisulphide expected) and agitated 
for 16 — 20 minutes. Water is Added to dissolve the 
xanthate formed, and after shaking, the mixture is trans* 
forred to a separating funnel, and the xanthate drawn off. 
The extraction with potassium hydroxide ‘m repeated^ 
using about three-quarters of the original amount, and, 
if neoessary, gone Uirough a third time. The extreefk 
washings ace made up to 600 c.o. An aliquot porthm 
the solution is acidified with weU-dUttted aoe^ aoid 
in not too gmat exoesm and pf»ol|iitnlsd 18 f«r 
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cent, copper sulphate solutioii, adding the solution in 
slight excess, and stirring frequently during U hours. 
The precipitate is filtered off, washed, dried, and igni^ 
in a porcelain oruoihle. Numerous experiments with 
Tarring amounts of carbon bisulphide, varying excess 
of copper sulphate, and varying intervals of time oetween 
filtration and wecipitation, showed that the ratio of cupric 
oxide obtained, to carbon bisulphide present, varied from 
1*698 to 1*825 ; for general practice the working factor 
of 1*75 is adopted ^ the author. 

Taial sulphur. — The principle of the method is the 
combustion of the benzene (6 grms.) in a stream of oxygen. 
The apparatus used is shown in the figure. 


two hours for the reaction between the iodine nnd taimhi 
before titrating the excess of iodine. One grm. of iodine 
has been found to react with 1*137 gims. of pure dry tannio 
acid. Gallio acid behaves similarly, 1 grm. of iodine 
reacting with 0*467 grm. of this subsUmoe. Both tannin 
and gulio acid may be determined in the same materilil 
by treating the extract with standard iodine solution 
before and after getting rid of the tannin with hide-powder, 
the difference between the two titration results being calcu- 
lated as tannin and the second as gallio acid. The end 
of the titration, using starqh indicator, may be seen quite 
easily even with the highly coloured tanning liquor 
obtained from cutch. — F. Sodiu. 



The sample is contained in the flask. Pure dry oxygen 
is passed tWugh the combustion chamber from top to 
bottom, and passes out through two wash-bottles con- 
taining jointly 26 grms. of crystallised sodium carbonate 
dissolm in 110 c.c. of water, to which has been added 
more than enough bromine water (say 10 c.c. ) to oxidise any 
possible amount of sulphurous acid. The little pilot 
flame, T, of pure hydrogen is lighted and adjusted in 
position; the flask is filled with pure hydrogen from 
another supply, then connected to the 
the stream of hydrogen continued. The benzene vapour 
and hydrogen ignite at P, and pure dry air is then sent by 
A through the A*tube till the flame is but slightly luminous. 
The flame is kept about on inch in length, and the flask 
warmed, if necessary, till the whole of the benzene is 
burnt. This should take about three hours, and the end 
of the operation is readily seen by the vanishing of the 
luminosity of the flame. The stop-cock, S, is then closed, 
the pilot-flame extinguished, the oxygen shut off, and air 
.sent trough, first by A, and then from the top, till all 
traces of iSe products of combustion have been washed 
through the absorbing liquid. The sulphur in this liquid 
is then determined granmetrioally. — J. T. D. 


^Tannin ; Peterminalion ^ in tanning materialt 

Boudet. Bull. Soc. Chun., 1906, 88 , 760—762. 

Iv 'like estimatioo of by means of standard iodine 

Wtbiomflphate (Jean*# mtftM) it neoessary to allow 


Sugar cane and bagasse ; Direct determinaiion of sugar 

in . H. Pellet Sixth Int. Congr. Appl. Chem., 

Home, 1906 ; Z. Ver. deut. Zuokerind., 1906, 888 — 840. 

The author considers that the method of alcoholic digestion 
for the estimation of sugar in sugar cane and bagasse 
should be abandoned, and that toe aqueous digestion 
method should be used instead. He also considers that 
the single digestion of 20 — 30 wms. of toe ground material 
with 300 — 600 c.c. of water does not give a trustworthy 
result. Owing to the non-homogeneity of the material, 
60 grms. should always be taken for analysis, and the 
sample should be subjected to several successive extrac- 
tions with boiling water, since one extraction does not 
suffice to remove all the sugar from the material. The 
author recommends Zamaron's apparatus for extraction. 
For practical purposes a modification of the single extrac- 
tion process may suffice : 50 grms. of the material ore 
extracted with boiling water, the solution is decanted 
off, and the residual bagOsie expressed in an ordinary 
screw- press, the expressed juice l>oing added to the 
decanted solution. The author also recommends the 
estimation of the sugar in the expressed juice alone for 
the purpose of j^etting an idea of the amount of sugar 
lost in toe working operations. — L. E. 

PclarimUric sugar analysis ; Claridcaiion with dry 

basic lead acetate in . W. Home. Sixth Int. 

Ckingr. Appl. Chem., Rome, 1906 ; Z. Ver. deut. 
Zuokerind., 1906, 826—827. 

Acookdino to results published by Watts and Tempany, 
the ordinary polarisation method in the case of Musoovaao 
and partly refined products gave results which on the 
average were 0*3 per cent, too high, the error being due 
to toe volume occupied by the lead precipitate. On the 
contrary, by the use of dry basic lead acetate (acoordin^ 
to Home’s" clarification method), the results obtained 
were only 0*04 per cent, too high. H. and L. Pellet have 
objected to the latter method on the ground that the 
lead precipitate absorbs sugar, and thereby compensates 
the error introduced in the ordinary olorifloation method- 
(See this J., 1906, 823.) The author has examined this 
statement, and concludes that the lead precipitate does 
not absorb sugar. 62*096 grms. of dry granulated sugar 
were dissolved, and the solution made up to 200 c.c. Of 
this solution 50 o.o. were made up to 100 o.c., and polarised, 
too reading being 49*725. Another 60 o.c. of the solution 
were placed in a 100 c.c. flask, treated with 10 o.o. of an 
optically inactive organic solution of an earlier lead 
precipitate, and then with 2 c.c. of basic lead aoetate 
solution, and finally mode up to volume with water. The 
filtrate polarised 49*80. The calculated value (allowing 
for the volume of the lead precipitate) was 49*766. Henco 
the value obtained was higher than the calculated one, 
instead of lower as it should have been if the precipitate 
had absorbed sugar. In a second experiment lour times 
the amount of organic solution, t.e., 40 o.c., was used, 
together with 8 o.o. of lead solution. The original solutioiL 
polarised 49*783, whilst after treatment it polarised 49*916, 
the calculated value being 49*908, thus showing that no 
sugar bad been absorbed % the precipitate. In another 
experiment 1 grm. of dry powdered lead {ireoipitato 
WM shaken for 16 minutes with 00 o.c. of a normal pore 
sugar solution ; the polarisation reading was practically 
unaltered by this treatment. In oonoluiion toe anther 
shows that the very slightly high resnhe obtained by his 
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of oluMfiootioii dry basio lead acetate are 
doe in part to tbo premoe df inaoltible matter in the raw 
aogar.— li. E. * 

SucroH ; Fdarimetrxc detemtnoCioa d 11. F. 

Watta and H. A. Tempany. Wert. Ind. Bull., 1906, 
7. 132-140. 

Ik continuation of previous work (see this J., 1906, 817) 
oi^ the changes of the specihc rotatory power of cane 
augar solutions with changes temperature, the authors 
have made further determinations in the following 
manner: A standard solution of pure cane sugar was 
made, and its rotation was observed at two extreme 
temperatures (about 16° and 33° C.), care being taken 
that the temperature of the instrument and of the whole 
room in which the observations were made should follow 
olosely the same variations as the temperature of the 
eugsr solution. Having thus determined the total 
difference of rotation of the same sugar solution at two 
diffeient temperatures, the following corrections were 
subtracted from it : (a) the expansion of the sugar 
•solution ; (6) the variation due to the change of the 
specific rotation of the quartz wedge of the instrument 
between the same limits of temperature ; (c) the expansion 
of the polarimeter tube. The residual difference between j 
the sum of these oorreotions and the total variation in the 
rotation of the sugar solution is expressed as the influence 
of the change of tem|^rature on the speoifio rotatory 
power of the sugar. In this manner of working, any 
orrars due to the making up of the solution and to the 
presence of impurities are eliminated. From their results, 
which agree well with observations made by Wiley and 
by Schonrock, the authors deduce the following rule : — 

'** Polarise at the temperature at which the solution is 
prepared, and correct for temperature by the formula; 
larisation + (0*00031 t) N, whore t is the difference 
tween the temperature of observation and that at 
which the instrument was standardised, and N is the 
Ventzke scale reading.” — J. F. B. 

Maple iyrup and maple eugar ; Deiermination of “ lead 

number ” in . A. L. Winton and J. L. Kreider. 

J. Amer. C^iem. Soo., 1906, 28, 1204—1209. 

Instead of measuring the volume of the precipitate 
produced by adding basic lead acetate to maple products 
‘(see Hortvet, this J., 1904^ 1241), the authors determine 
the amount of lead in the precipitate. Twenty-five grms. 

-of the material (26*048 grms. if sugars are to be determined 
polarisoopioally in the same portion) are weighed into a 
100 c.o. flask, 26 c.c. of standard solution of basic load 
acetate added, the liquid made up to the mark, shaken, 
allowed to stand for an hour, and filtered through a dry 
filter. Ton c o. of the filtrate are taken, diluted to 80 c.o,, 
and precipitated with sulphuric acid and 100 c.o. of 96 per 
•<jent. alcohol. The precipitate is allowed to stand over 
night, filtered in a Gooch crucible, washed with 98 per 
cent, alcohol, dried, i^ted at a low red heat for three 
minutes, and weighed. The lead in this precipitate, 
subtracted from the amount in 2*5 c.o. of the standard 
isolution and divided by 2*5, gives the “ lead number.” 
The standard lead solution is made by boiling for half 
an hour 430 grms. of lead acetate and 130 grms. of litharge 
with a litre of water, allowing to cool and settle, decanting 
the clear liquid, and diluting to sp. gr. 1*26. 

The method gave, on 16 samples of authentic maple 
Sjfvup (total solids 04 to 68*5 per cent.) and maple sugar 
(m*6 to 99*2 per cent.) of various qualities, lead numbers 
•of 1*19 to 1*77 for the syrups, anu 1*83 to 2*48 for the 
•sugars, whilst 12 adulterated syrups on the market gave 
lead numbers of 0*02 to 0*92.-^. T. 1). 

CohMcine ; DelermincUion of A. Panohaud. 

Schweiz. Wooh. Chem. Pharm., 1906, 44 , 663—664. 

1*6 OBNS. of coarsely powdered seeds are maoetatod for 
.30 minutes with 160 grms. of chloroform, with agitation. 
Bix o.e. of a 10 per cent, solution of amrnoiUa are then 
.added, vdth furtber thorough agitation for another 
JO ndnutee. 100 grma« of the ehiorolorm extract are then 
Atered into a teied Ehleiiineyer ftagfc, and distilled to 


perfect The residne la taken up in I grm* fd 

^ chloroform, to which 2 grms. of dry ether are added, 
followed by 30 grms. of dry light petroleum spirit. Thp 
precipitate is oolleoted on a small mter, washed with Ikht 
petroleum spirit, well drained, and dissolved, and wasEid 
back into the empty flask by means of warm ohiorofortn* 
the filter being thoroughly extracted with the same solvent. 
The chloroform is again distilled off, and the dry residup, 
dissolved in 16 drops of chloroform, is again precipitated, 
as before, with the same quantity of absolute ether and diy 
light petroleum spirit. The precipitated colchicine is 
collect^ on a small tared filter. Any alkaloid adhering 
to the flask is dissolved in five drops of chloroform, and 
precipitated with 1 grm. of absolute ether and 10 grms. 
of dry light petroleum spirit, and transferred to the rest 
on the filter. The flask and filter contents are then washed 
with a little petroleum spirit, the filter is drained, dried 
until constant in weight, and weighed. The weight 
obtained ■+• 0*0022 grm. x 10 gives the percentage of 
colchicine in the seeds. — J. O. B. 

Methyl alcokd ; Detection and determination of — [•» 
presence of ethyl alcohol]. E. Voisenot. Bull. Soc, 
Chim., 1906, 86, 748—760. 

This is an application of a colour reaction of formaldehyde 
already described (this J., 1905, 1326) to the detection 
and estimation of small quantities of methyl alcohol, 
more particularly in samples of ethyl alcohol. Such a 
volume of the alcohol is taken as corresponds to 10 c.c. 
of absolute alcohol. It is diluted to 60 o.o., and 5 nmi. 
of powdered potassium bichromate and 30 o.o. of sulphuric 
acid (one to five by weight) are added. The mixture is 
shaken until the bichromate is dissolved, and left for one 
hour at the ordinary temperature. In this process 
methylal is p.‘oduced which readily decomposes to give 
formaldehyde. The mixture is then distilled very slowly 
so as to obtain about 30 o.o. of distillate in the first hour. 
This contains the whole of the acetaldehyde produced, 
end is rejected. The next 20 c.c. contains all the methylal, 
and is used for the colour test. To 4 o.o. of this dUiiuate 
are added 1 c.c. of a solution of albumin and 15 o.c. of 
hydrochloric acid containing nitrous acid. The albumin 
solution is prepared by vigorously beating the white of an 
egg with one-fifth of its volume of distilled water, and 
straining, the clear liquid thus obtained ooutalning about 
10 per cent, of albumin. The nitrous acid solution 
is made by adding 0*1 c.c. of a 3*6 per cent, solution of 
potassium nitrite to 200 c.o. of pure concentrated hydro* 
chloric acid. After shaking to dissolve the coagulated 
albumin, the tube is placed in a water*bath at 60^ 0. 
If methylal is present, i.e., if the alcohol contained wood 
spirit, a violet coloration results immediately or in a few 
minutes, the maximum colour being developed in 16 
minutes. A blank experiment should be carried out 
under precisely similar conditions, using pure OJophol, 
and if standard tints are prepared by adding known 
quantities of methyl alcohol, the reaction may be mOde 
quantitative. The standards remain unaltered for some 
weeks. One part of methyl alcohol in 20,(K)0 parts of 
ethyl alcohol may bo detected, the above directions 
being most suitable whore the proportions lie betwosn 
one in 10 and one in 1000. If the proportion is found 
to be greater than one in 50, it is advisable to efilute the 
distillate for quantitative purposes. 

As before aesoribed {loc. some other aldehydes 
and aldehydic phenols give a similar colour by the aoove 
treatment, but whereas that with formaidohyae is at once 
discharged by such reducing agents as sulphuretted 
hydrogen or sulphur dioxide, a largo excess of these 
reagents and heating is required to destroy the ocdotjtr 
produced by other aldehydes. The reaction is therefore 
charaoteristio of methyl alcohol and formaldehyde. 

— F.Sodw, 
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lemista and manufacturers of chomioel products. Prof, 
liandiler presided, and many wdl-^own Americas 
ere among the guests. Dr. Nichols presented to Sir 
William Perkin the first oast of a gold mwal to be known 
I the Perkhi medal and to be award^ each year to some 
merioan chemist who has distinguished himseU in the 
aid of research. Another gift to Sir W. Perkin was a 
iver sarvice as a personal tribute from the chemists and 
Linufaoturers who were present. 


New Books. 

Upokt of the International Committee on Analyses 
TO THE 6th International Congress of Applied 
GKE msTBY AT RoMK, 1900. By Prof. Dr. G. Lttnge. 
Verlag von Ziircher und Fiirrer. Zurich. 1906. Price 
M. 10 or 12.50 frca. 

VO volume, containing 421 pages of subject matter, 
evoted to the following subjects : — I. By-Laws of the 
ntemational Sub-Coramittoe on Analyses. II. Intro- 
uction and Report by the President (G. Lunge). Reports 
f the 11 Sub-Committees upon the various questions 
irosented. 

'oxiNBS AND Antitoxin K8. By Carl Oppenheimer, 
M.D., Ph.D. Translated from the German by C. A. 
Mitchell, B.A. Chas. Griffin and Co., Ltd., Exeter 
Street, Strand, London. 1906. Price 7 b. 6d. net. 

Ivo volume, containing 245 pages of subject matter, 
oUowed by alphabetical indexes of authors and subjects, 
["he text is subdivided as follows : — General Part. — 

!. Introduction, with definition of a “ Toxine,” &c. II. 
behaviour of Toxines towards Antitoxines, III. Endo- 
oxines and Bacterial ProMns. Special Part.— I. The 
rue Toxines. II. Endotoxines and other Bacterial 
;*oi8ons. in. The Vegetable Toxines {Phytotoxinea.) 
lV, The Animal Toxines. {Zootoxinea.) 

The Laboratory Book of Mineral Oil Testing. By 
Jas. A. Hicks. With introduction by Sir Boverton 
Redwood. Chos. Griffin and Co., Ltd., Exeter Street, 
Strand, London. 1906. Price 2s. 6d, net. 

Small 8vo volume, containing frontispiece (Abel Petro- 
leum Testing Apparatus), preface, 68 pages of subject 
matter, with 31 illuBtratious. Appendix, with thermo- 
metric tables, and the alphabetical index. The text is 
classified as follows : T. Specific Gravity. II. Flashing 
Point. III. Viscosity. IV. Colour. V. Sundry Apparatus. 

I?eactioal Methods of Inorganic C*hemistry. By 
F. Mollwo Perkin, Ph.D., head of the Chemistry 
Depart mebt. Borough Polytechnic Institute, London. 
Archibald Constable and Co., Ltd., London. 1900. 
Price Sis. 6d. net. 

Small 8vo volume, containing 152 pages of subject 
matter, with 27 illustrations, and the alphabetical index. 


T%is ia essentially a treatise on ** Inoiganio ICethio^ ht 
Preparation for Students,** as defined by the autiior 
self. The text is^ subdivided and olasnfled as follows 
I, General Methods and Preparations. II. Salts. HI* 
Halogens and Halogen Compounds. IV. Metallic Oxld^. 
V. Acids. VI. Preparations of Metals and Metalloids. 
VIIj Preparations. VIII. Tables, Melting Points* 

and Specific Gravities, Approximate Temperatures, &o^ 
IX. Preparation of some Reagents. 


The Extra Pharmaoopceia of Martindale and West- 
coTT. Revised by W. Harrison Martindale, Ph.D.^ 
and W. Wynn WESTCorr, M.B.Lond., D.Ph. Twelfth 
Edition. H. K. I^ewis, 136, Gower Street, London, 
W.C. 1906. Price IDs. 

Med. 24mo volume, containing 1075 ^ages of subject 
matter, and including an alphabetical index and poso- 
logioal table. The text is classified as follows:— I. New 
Chemicals, Drugs, and Modes of Treatment. II. Abbrevi- 
ations, Weights, and Measures, &c. III. Materia Medica, 
Official and Non-official, alphabetically arranged, also- 
Seoondary List of Drugs. IV. Physiological Standard- 
isation, Note. V. Antitoxins, Vaccines, Antitoxic Serums. 
VI. Animal Organotherapy. VII, Mineral Waters: 
Nature, Chemical Constituents, Medicinal Useo, and Season 
VIII. British Health Resorts. IX. Analytical Memor. 
anda. X. Neutralisation Table. XI. B.P. and Inter- 
national (1906) Atomic Weights. XII. Freezing Mixtures. 

XIII. Percentage and Grains per ounce Equivalents. 

XIV. Approximate Molting Points of some Fats and. 
Waxes, and Mixtures. XV. Thermometric Equivalents. 
XVI. Poisons Schedule. XVII. Drop Measure based on 
the Table in Farmocopoa Espafiola. XVIII. General 
Index and Posological Table. XlX. Therapeutic Index, 
of Diseases and Symptoms. 


A History of Chemistry. By F. P. Armitaoe, M.A. 

Longmans, Green and Co., 39, Paternoster Row, London. 

Also New York and Bombay. 1906. Price 6s. 

8vo volume, containing 254 pages of subject matter, and 
indexes of names. The text is eJassifiod into the following 
sections: — I. From Earliest Times to the Downfall of 
“ latro- Chemistry.” II. From Boyle to Lavoisier, and 
the Establishment of the Quantitative Method. III. 
From Lavoisier to the Enunciation of the Atomic Theory 
by Dalton. IV. Dalton's Atomic Theory, and the Work 
of Davy. V. Berzelius, and the Development of the 
Atomic System. VI. The Fortunes of the Atomic Theory 
between the Years 1819 and 1844. VII. Development of 
Organic Chemistry. VIII. The Radical Theory and 
Discovery of Substitution. IX. Constitution of Acids 
and the Differentiation of the Terms Atom, Molecule, and 
Equivalent. X. Gerbardt’s Unitary System. XI. 
Valency, Chemical Nature of Carbon, and the Constitution,- 
of Organic Cony^ounds. XII. Development of Stereo- 
chemistry. XIII. Inter-Relationship of Atomic Weights,, 
Cannizzaro's Reform, and the Periodic Law. 
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3^* de, I/O Gainaborottgh ; Fairfield, Chestnut 
BoitoQt 8|>a» Yorka. 

Baxony ; Paper Mill, Altdamm, near 
Qurinaiiy. 

RakkttiligteK ^IfhOS. l/o PlattevUle ; o/o Mogul Mining 
' -Cb.-, EbiMua, ,'C.8.A. 

Sdihertauta, ^as.« W WidMei Street ; 6, Windeotr Terrace, 
Stc^ Cdi^hridAe, KJ8. 
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api^oable for ihiokeidM, ore pub. A 

„ 82,187, Dopp. Preesure fflteni.^ Oct A 

„ 22,187. Burt. FUters.* Oct 8. , ^ ^ 

„ 22,44A Taylor. Acid-proof bags and bagging. 

Oct 11. .fc , 

„ 22,612. Carpenter. Distilling appiu»t»e.^ Oct. lL 

[US,] 20,470 (1906). Sandbach. Ooding of heating 
apparatus. Oct 17. 

„ 20,(vfe (1906). Sutcliffe and Speakman. Tunnal 

kilns for burning bricks, briquettes, and the like. 
Oct 10. 

„ 14,061 (1906). Rayner. Condensing, cooling, or 

heating apparatus. Oct 10. 

n.— FUEL, GAS, AND LIGHT. 

[A] 21,664. Johnson (Dr. Hollefreund und Od). Mmiu- 
faoture of filaments for inoandeacenoc electric 
lamps. Oct 1. 

„ 21,847. Akt-Ges. f. Selasbeleuohtung, Process for 

producing a constant mixture o| ffik and air and 
apparatus therefor. [Get. Appl., Oct 7, 1906.]* 
Oct. 3. 

„ 22.02A Harris. Compositions for use in the pro- 

duction of gas from wbage similar gas- 
producing material.* Oct 6. 

„ 32,049. Weigel and Wolf. Steam and gM genera- 

tors. [VM. Appl., Oct 6, 1906.1* Got. 6. 

„ 22,260. Lvnde. Apparatus for producing gas from 

petrol,^. Oot 9. 

„ 22,571. Atkinson. Incandescent gas mantles.* 

Oot 12. 

„ 22,677. Exbrayat end Gayda. Manufacture of 

briquettes from coal dust* Oot 13. 

20,706. Wilton. Purification of gas and recovery 
of by-prodnote. Oot 13. 

[0.8,] 14,226 (1906). Giasscoe. Oarburetted air appara- 
tus. Oct 17. 

„ 19,716 (1906). Doherty. Regulating the .tempera- 

ture m combustion in a gas-producer fiimaoe for 
heating retort ovens, Ac. t)ct 10. 

21,405 (1006). Bowmer. Gas producers. Oot 10. 
28,660 (1906). Young and Glover. Prooees of 
oarbodiung coals iw the production of iUumi- 
natii^ and heating gases and apparatus therefor. 

25,666 (1906). Elsenhans. Purifying g^ and 

otherwise treating gases with liquids. . Oot. 10, 
667 (1906). Hurlebusch. Movable gas plants. 
Oot 17. 

6129 (1906). Kttsel. Manufacture of Ught-emRtiag 
bodies for electric glow lamp** Oct |0, 

6222 (1906). Green and Horn. Atmaxattti fur 
' producing gas from petrolettm ^ other 
volatile oil or spirit. Oot 10. 

11,133 (1906). BursohsU. Eentoving hydrogen 

aidphide fbm gases- 06t L7. 

1A901 (1906). Deuts. Gasglhhlicht A,.^GL Produc- 
tion of metalUo ^eotrical incaad^eace hddiea. 
Oct 17. . •, 

ni.-D»sTRtronv» imstiixai^oh;^ 
PRODUCra, PETROLEUM, AlUp 
' ' . sMEEAL y ^ 

2A396. ' Hoed :aiid^ Tcwihu^;; . 


m 


oil.* Got 10. 






a^asa^asr 

nwt^tebm at o-aittebmuiM^hyirSiSAim 

[(Xft| J WO 1( 1808). ])f«wt(m (B*yer and Co.). HomifM- 
", St n.**** **“ utOatceat mrin. 

®WWCHINO, DYEINQ, 

MOIOTSWSl; AND lUlOSHINa TliiYTTT.iiM, YARNS 

and FIBMtS. 

^2??’ ^°°P- Sit wtitr XI. 

M *^025 ^*2,626. And Sbftrp and Som, L<d. 

gs*^* <” 

M 22^. g^loB and Boldet, Bowls or roUen used 
g^sd^itoenng, oaleiideriu^» embossing, to, 

*' srtifioial sttk, 

tC.S.] 8M^lm). PniduoUoo of dMigni on pUe 

” Wodirloh. ^nnfMtnn of (jlk-Uke 

and of ooQidoM Botatiooi tibcnfor. 

” (Bodiioha AniUn and Soda 

ImKw)* ManutaotuDe of dlsehatfldiut ptuitefl lor 
tsxtao fibre. Oct 10. ^ 

n ImtvSO (1906). Weiss. BSooess sod oompositioii for 
to <^ni^ tabrisa witli Tolatile fatadmtta. 
UCt 10. 

ICUis (Cbem. tou Iteyden). 
of fornuddehyde bydrosulphites 
•ted sujpboxylates. Oct iV 


tA.J 



vipt-AaBfi, and sAtm 

21*3^. llewes. Process of liouefyinir sit and 
itecygett. Uft, Appl» im.]* 

5v kted iSfimm. Production of zinc 

*“ Oot 2. 

Producttoi of sodium sul- 
9oult (DrbsMb), Su «itdsr Xt« 

Adflin wnd i^l^al»rik), 

itt^tuxe of •moaia sod fo^ Odd from 

J^ufscluro of salt dot 9. 
^•ott Amnm Soda tabilk). 




IX-wfOTLDINa 

ajtd 

[A.3 2Mfi7. Br^h Ov; 

©Mtnc Co.), tfoatmoat Of r ^ ^ 




22.390. 


^miooia. AttifiomT, '''oO Bifa ma^ »iiM 
purposes,* .Got 


bui^ng purpo^, j^w, nv, - - »i ^ 

** ‘ Mateii«aij|«» 

H 22a4S7. Watson. Jnstdatinsf nudnOKsI 

[as.] 

►» (1®^). ButcUifo and 9{MMten^ 

„ 6081 (1906). McWhirtor. A 

steaming, and ohendeslly 1, 
for drying suob goods. OotTiaT^;' 

■’ 



[A.] 


X^iMUSTALLlTpOY, 


i..] 72n^ BStts, Making alumrtiii*^,'' ' ' 

April 1, lB0fi.J* Oct 3. lli ' 

► 21,672. Sulinan. geparatioa of Ufam liuna of& ci 

expounds. Oct. 1, , ^ ^ U 

21,770. ^m^S^ BJ^ ‘ • . 

21, 8U. Br^y. D^»oifiB* 

bath. Oct 8. *' 

22.082. Brandenburr. ^Bxiuaraoii m £ 

ores, ashes, wastv^o^SSnSTf^W^ 

22.083. Brandenbtirg. , BktnmtiOte'odlte^^ ' 

eontaining tin pr^nots miali'ili ' 

aahes, scrap,. do.* 0ot5, '• .; 

22402. Molvor and Pradd* 

«» or 09ddo. Got 6. 

22,166k (Wok and Pattinaon. 

oTBS.* Got a 
22,174 Hyttt and Bambw. 
and steal Odt A 

Blojsalu (fiiaineiia and 
Pi^aotion of homoj 
01^ other difitenl% ft 







UMamAmy Mlxtvows for 
(kompoisfuliB. 




, «$«0 <1«0«). ^ ildphide 

ore« ov ^oi 17. 

4>; . 

AND EtBCTBO. 

MRTALLUJROY. 

4 a.70«. ScWifi. (3r»iai«e oardOB etaotrodM for 

, aSjfsiSiffiairssfJTf^ 

O^t, 5. 

, SS,^. Whaattay and Lark. Depoaltion of metallio 

v; , ^Js‘- ?■ . 


.17. 


.\r^ ^'Oot 17. ^ ;' 

rA.1 «*»387, MM«wi Wifc#im 0(i 

of iiiipwlt&^ Iwttt <jw jwio* ioA 

th^tofor. uoi 1C. , i ‘ 

[CB.] 9805 (1906). Moajfci. See under Xtft 




XVn.— BREWING, WINES, 8n$!f3l$ir^K 


ai^ byalootcnlyri.. Oot.8. ^ ^ (A.] 81,918. Linml. Apparatua for jto;al«Mli% 

ttuSW. BobI* (Prbaach). Blootiolytio manufaotui* .liqnlda. [<3«r. Ap^ May 83, 190fl.J* 0^ 4. 

;^p«wo*idoofdydrogBn. Oot. 6. [C.S.] 8«,7» (1908). BUonnann. Drying appaH(»W for 

iJS,i9b. Qwmtilott. Deposition o! metals or metallio the like. Oct. 17. ' 


OftmjMMiMtMli metals aad metallic artiolefui 

Kiollin. Eleotrio fumaoes.* Oot. 9. 
W9I9. Mamattt Xmawaaiim the deetrioal oapa. 
d^T oisptffigy lesd plaitec h»r storage tiatteries.* 

Oo^ 9, ^ t m 

tSUiOv Erieka Beotrio transformer fomaoes.* 
, UMi.di. BwadTO, Deo. 18, 19(M.]*^ U. 
iMwTWeWliort. Anmcatoa foe the eleatrolytia of 
: fliiJdaJ_ Oot 18. 

tlBWaWynann. lOaetrode for aacondary 

tmtterief. Oot 18. ^ x ,at 

I 19^6 ( W6). floliawll. Beotrlo batteries. Oot 10. 
m^lVOi^L'Hoiiimedieu. Haelm^atiiig appa- 


n.^TA»ry ^oiLB. bats, watmb, and soaps. 

EArl. 9M61. Bpaadl and Spaall. Uanofaetute of a 
/ nmterisl for ipdiatiig oils, fats, waxes, Ac. Got 9. 


/ material for m^atiig oils, late, waxes, Ac. Got 9. 
,, Harris. Treating vegetable or mineral oOs.^ 

{Oia] 19^ Dmymann. See under XX, 

'■ . , .a 

]qax-^a*ENi«r faints ? resins, varnishes j 
'V;' , '' ^,ij^5I3^.r?bber, , ao. 

. ^^y^WwMmrrn* Panrm ' 

<bMMii. ProdnctioB of sino white and 
,L iNi^o^ fff .metela from their oomponnds. 

' Oet 1 

^ ;|X,0S8. Cowper^Ooles. Hannfaeture of white lead. 

Oot X 

^.HRssnrs ; VaBNxeBia. 

[A.] X^ftOnkhine. Oil yamidL Oot 19. 

’^v* “>■ 

” AiHi.’jf§e5 t>^.. Itonnlaotnw of india-rabbar 
Kt^M^^^'^VUdeaggaan. UanofaotaM of robber.' 


. Ua ’ Suwdbdtin*. tt 


[C.S.] 86,7^ (1995). EUermann. Drying appai?^^ for 
malt and the like. Oct. 17. ' 

„ 9905 (1906). Monti. Preparation of OonOM^wM 

worts, inioes, syrups, and soi^ited egtetots.. 
Oot 10. 

XVIII— FOODS; SANITATION, WAFER 
PURIFICATION j A DISINFECTTANTf. 

(A,)^o6j>», 

[A] 21,746. Hditte. Alimentary extraote of blo^ 

22,800. j^hmoDe. Manufacture of aftrated li<|)tids.- 
Got 0. 

„ 22,840. Pabst. See under XIV. 

[C.8.1 17,880 (1906). Paudler. Manufacture of a inbati- 
tute for coffee from malse. Oot. 10. 

„ 6756 (1906). Finan* Comnodtion for preventing 

deterioration of foodstuffs. Oot 10. 

(B.)— SamtAOToir } Watm PennroAttnii. 

[A.] 21,781 Thwnlte. Destruction of bsoterte iit VMt 
and tissues. Get A . . „ 

„ 21,944. Ryder nnd Wilenm Materials fot purifying 

air. Oot A -a x ^ 

[C.S.3 20,750 (1905). Kestner. l^nfioat^^^ ^ 

sewage, efUmt and the Bke. Oot |J. ^ ; 

XIX.— PAPER, PASTBBOARJX M. 

[C.a] lAOOl (1906). Bohnddt llanuftetore pi |>ar% 
transparent papete. Oot. 10. r ^ 

XX.--PINS mKMKJAIB. ALBAIX^ 

MSamTUX OXXE, and extracts, 

[A.] 22,m Goldimith, and British Xytep^ Go* 
Obtamittg valuable piodoots from i^tephene. 
Oct I'l. 

'•stjt'sxsrz. ssssr^iSfft 

Oot. 10. _ ; . , 

„ 2888 (1908). Romtarg. m^protte 

tiooe eontefnlng fotmijMdl^e> OjA Ifr, > 

„ saw (1908). MontL 1 m iMMlB' XVO. 

XXL— HBOXQOBAPBfP MATEBLtt# ,8!^ 

' »S!0oiwsa»':- , 

{OS,] MH081 (Item- 

.pcM^.pniiMi. .0«tL7. 
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MwHn0 J^ 0 VrUiMr9Uifm We^e$i/e^^ Oekiar 10 , 1 ^ 06 . 
oi 9JMM$ T* covndf nr tvm mm* 


TOT I>ETI»W OF NITBO- 

CELLULOSE OX STORAGE. 

mr mwm IIIAaBBiD, Fir.D., and BOBXBT CmOSBIX 
FABXBB, B.9C., m.9, 

AnoBg the oharaoteriiticf which dUtingtuah the nitric 
ettet exjj^oiiteB from the true nitro-oompounde, one of the 
meet im{>ortant, from e p^tioel point of view, is the 
tendency to decompose gi^neUy hut continuously, even 
ut ordiWy tempwetores. Although nnmeroas qnoli* 
tetive ohtmetions heve been mode m to the ohsrAoter- 
istioi wMh socompspy the deterionition of nitrooelhilose, 
wery lew qiuintitative dete hsFe hitherto been pnbUshed. 
Indloettons of the grednal deterioration are given by 
Abel (Fhil, Trans.. 1S67, 157. 181} ; Thomas (Zeits. angew. 
Chem.. 1808, 1027) ; Spioa (Atti. del Beale 1st Veneto, 
1890. 56. |89). and others ; but no aystematio examination 
of the progr^ of the deoompoaiaon has hitherto been 
publiihM. In the pMsent worh. the explosives have been 
syatematieally examined and analysed at intervals during 
storage. The inSnenoe of tempemture has been examined 
by a series of t^ds in wbiOb the powdets were stored at 
diUhrent temperatures in large thermostats ; the effect 
of ‘moisture hm also received full consideration. In order 
to «{^tnxittate as closely as possible to the conditions of 
«tot^ ih powder magaunee, large quantities of the 
explosives have been taken (tn many instances several 
hmwiied kiiogrBmmes). Fiwm the results of the trials, the 
lolhttiff^'cbBClUsions have beSn drawn 

olferoftoii# tm slonips.— In general, an 
WlSImlat etamiftation of the Mwder gives very little 
iulosmathm as to the degree of deterioration which it has 
nndstfOiM f it is only when the 
oeeded to an extreme pitch, that any 
in ihs l^ysiosl wopertiea are observable. 

Bnssia. the nausf stability tests are supplemented by an 
exterlul sxaaiiiatioii of the powders fconise of Xaval 
Artmery^ 

The most marked ohamoteristios of deterioration in 
nitroesUnloat powdsm am the foUowing 

(a) Gdotir.^Xittio peroxide is Ubsrated during the 
deoompositlon* sod permeates the nitrooelliUose ; thus 
powdnra smsfl .stcopgly ol this product. 
In osfis wim>o ether.>s^ has been used as the a^atin* 
selysttt^ an odour ol ethyl nitrits is frequently also 
nonoashis. 

j iffBmffals<---^Tlie nitric peroxide 

rihed on storage also attMk the silk 

‘ Iges very consideralfy. wmAen- 

. and Meaehing sny ooiOuiitm 

tq w^rle acid. 

he 

.and' '''UitiiisiidW''' #a. 




Lkoe tandi to 1 

considerable avidity, if the detdo . 

The i^see of the iatr<^£|tlofS^fae^ 
ties tb sobie extent, ahd in extreme east# i 
with great difficulty, and leave tn inner and outer aaaiii 
of unbumt subsianoe. This ooours also, to mete ext^ , 
in a dnr atmosphere, but isohie^ nethmawein the peessnser 
of moisture. The tdaek powder in the primers Of w eSSt^; 
ridges gradually disintegrates with pMuqtion of a hqS' 
brown powder, whioh partisUy cakes ^gqthST^ : t ^ 

2. E/fem 0/ sfomgs upon okemM 
the analytical data Shows' that the^ 
paaied by the following alterations ]' 

(a) Lost of weight.^A, gradual but ooniinuiMm of ^ 

weight ooonrs on storage ; this has generally been S ^ 

to be mainly due to the gn^ual volaiilisitimt of fhe^ 
ising aedvents. The lesdts thbw. howeve^ that i 
centage of voU^e mattm dost not in any cw 
matsSally. and thus loss of u^ght 
the decomposition of the nitrio estefS. ^ 
firmed by meaaurementa of the velOcIi^ 
to be puclished shortly by the authors. 

Ih) Loti of niirogtn . — A deoream in the 


Adc: ' , 




ally act oata|yti( 
(c) 


iy uyon ti^e xym^ 
and ** fnioIwWe *^ 




percentage of matter soluble in ethi. 
increase, and the insolttbla nltroeellul] 

This has erroneously been taken as 
insoluble cellulose mtrates break down 
solutfie cellulose nitrates intact. In 
decompose simultaneously, hut ^ 
compounds which are smuble in e^ 
nitric esters of polyhydroxy aeids. That* 
the analytioal results as *V soluble in ethers 
increase in the percentage of soluble nlL ^ 
heating has been confirmed by SergmUMh 
(Zeits. angew. Ohem., 1904, 107 

(d) S^ibikmoti intoMU snocetons.- 
shows a sUidtt tondspoy to hMirSi 
indicate a reeonversloii of liitfdo^n 
is to be traced to the formation ofinsolitbls dseeiiy 
products. The inoresee in the aeotono resldus 
nitrocellulose is heated, has been shown by 6^ W* ^ 
Chem. Soo., 1908. 566). 

(s) Aoheos*# eadiwef^*— flUi forn^ 
de^ of deterioratiOtt of sutrooldlidqss, 
of the desomMltlon psod 
(Silbsnrad and Farmst* ^ 
and thus Ihq watm-s^h 
Attsmpiis to istimato the oxh^ted 
oaQy proved unsatislaotory. ^ 
ctomfe ^Id. ^prammoniam 

indioator. wbfO somewhat more 

:Th* wsldum . 

extmOt wore, for l£o W)it. 
in^dtiimr ;; - 


'tends hO' 
dsoiUMd. 
*hht iihw 
iho) 













w <totij ^ qaMii t n&v ’ 

u hm^ m9t>^x9m % 

iwmwM 

^ nUtoMiOm on 

]^wd*r* ^Ubik 9*7fi nuo., ftwrad ift * diy 

•.tmoiiplMfe* 


FflN6nt«io oi latrogen (oftlottlilMi on dri«d 
MttMMMe). 

«HiliMliM.j 4 i mtlM. I t mtht. 1 10 ^ laflii. 1 1% ntla. 


IM 1«>»8 IMS 

IM IfrlT 

t««8t 1»14 11*61 




lt«W ll*77, 

11*78 10*8^' 

10*88 — 


'^moM ■■ni’iiwiBtiiy lim ‘iti 

liiK> ^^TffiifirfllHiiiii ' w tMiliw' M 

■ otaM' '«» %:5 i4pS^^ 

' mttn* for^Wo'' IMT^. 4fli«stopMfli«ioii k< 'to 
> UMit il'towit -groft^ ^ «84 «m ‘ Ulo’ of;ilio 

' 'pow«i8fi 

a, infMtmec of tmpm i h t r o.^th» i^KnUiftto ftt 

diteoiit tempoMtum tfawir HhK^ tlie 4i>3MpMi4io^^ 
plMo my Mtioli morn t^diy vdioii tliA 

raiMd, evon a lev df^p^ees. Bx 0 erifWN&t| at |i||^ffir 
temperatmei ludioate that the vtloofty’ ii Ap|^pahDiMi>t<fy 
doawed by a rUe ol teimptratm ci 0^ C* iTIdl ptttnts 
to the neoeifity of oanytng out fUbQlty t^ 
more frequently in a not than in a tauimkfate wimate. 
Thun, a powder tiored at 4(F C. tlOi^ V.) ah^ ha tasted 
16 times m frequently as one ,st<a«d at W §•), 

to ensQxe an eqiM'di^greviof^aaaetyv JPoiaden 
tured with modem prmutiona may be regarded as almOet 
indefinitely staUe at temperatures below 1(F C. 


IChe qma trials (Tables Vlff. to lCXV*)'show a similar 
noo^eraiiien, thon^ in a ntnnber of instances the total 
is w alight to give any distinct indication 
drlhti. Tnt IbUowing list shows the loss of nitrogen during 
alia first and tscond periods of three months respectively 
foe tite powdOrs whi<m underwent sufiSoient detenoratioa 
to afleot the analytical results to a marked extent. 

Zleersose »a psreentoge of nitrogen in nitroceUaloae, 

{ jUtsratlon in peteontase of nltrogeu. 


FroiNiiiiant; 


Trial at <MP c. in 
a diT atmotphere. 


”*1'! 


It: 3:?: 

84n. ina . 


Trial at 48 * C. In . 
a wet atmof phsrs. 

jnist 

Second 

8 mito. 

8 mtos. 

^ 0*8 

—To 

0*0 

— 0*1 

— 0*4 

— 4*7 

— 1 *« 


— 8*8 

— 8*8 

— «•» 

— 4*0 

— 1*8 1 

— 8*8 

— 0*1 ! 

— 1*7 


IRXtMMXMMiFtiAm 

Method of sfompa— In order to store inch qnaniitieB 
of nitrocellulOBe powder as would adequately rspnssnt 
the oonditions which oeour in a maga^e» it was nsssaaary 
to provide chambers of considerable iitse» whose tem- 
perature could be maintained for long periods at a given 
point. The magaxines were aituatm in an iaolatsd 
position, and were surrounded by earth mouada, which 
screened them frem eaoh other and from ' the ateam- 
generating staikm. Sach magacine consisted of a sinc- 
Imed inner chamber, surrottnded with a suitable thloknesa 
of non-oanduoting materia). This chamber was enclosed 
in a corrugated iron building, Isrue onoujo^ to allow of a 
uassage round the * inner chamber. > Ine inside clear 


4. tnfLoenu of ewisfwre,— -The trials have shown very 
obnchisiahly that the humidity of the atmosphere largely 
datMinee both the velocity and the nature of the dcoom- 
At any given temperature, the velocity of 
ddlarioedtipn is mdeh greater in a moist atmosphere than 
ln«haa«oe ff iMer, the reason being, obviously, that Ihe 
bjMhfilptie deoou^poaitlon of tibie nitnc esters reqnbet the 
pfeagncc jof 'Ufatst. 

'As mohrionsiit alhyvc# the physical ohsraoteristics of the 
nOfiidar dffev strongly, according as the deteriora- 
iICnilias Man 1^ wet or a dty atmosphere. The 
hydrolytlr lorm of deeoihposltion is characterised by the 
foiiiAhi^at deUqim^ Vdnch render the 


idtrootfiHitliMie mom ^KfiScnlt to ignite^ and* for this reason, ' 
bydrcdysis does not readily lead to ipuntaneous IgiiirioKu 
Tpeynjtrpu^^ac^jiil^ ^ ooo- •' 




dimensions of the inner chamber were as fqllowf s, Lentf^ 
8*4 m. ; breadth, 1«4 m. t height, 1*8 m. One of Ifiase 
magaaines, which was required to hold empitofllto 
large quantities of powder, Was 2 m. instead Of l*i ni.;m 
brMth. The chambed had small double plato^Abqs 
windows in line with the windows through the 00^ 
building, for the purpose of making thermoasetriC tiMr- 
vations with the help Of a telescope. The refHgersItng 
chamber (temperature, -->18° C.) was of toe same wtCiMMu 
dimensCons as the heating chambers, hut had toioher 
non-oondocting Oralis (18 in. thick of flakC ohSvoOalh 
The heating was carried out by means of steam, oteunlaring 
through coils of pipe. In most cases, the trildii #ere 
carried out in a dry atmosphere, but in some of toe tolali, 
toe atmosphere wes kept saturated with moiiture, by 
rdaoing the heating coils in a tank of water, epd *llsO hy 
blovring part of the steam direct into the augiixltte. 

MegtUtUion of fefiMief«tore.‘---The accurate Regulation 
of the temperature m chambers of^such a sum as toe 
above presented consideMhte difficultiei. After a number 
of modificathms, the nMied eventually adopted was to 
control the flow of steam by means of a valVe and e le cty o- 
rnagnet. The '‘valve, wWoh Whs piqued on A ; l^-pasi, 
waa normally open to such so extent as to idimt/rim 
more steam than was necessary to teMn toe tetnutosture 
at the required point. When the ^wment uws mipwed 
to pass toronih the e!eotro*]nimiet^ to* 3 Arlieh 
actuated the vmve was raised, ana the 
intermpted in the by-pass, and only titot lMim 
^ mein i4pe sdirnttodl ^ was iSd|spMt; to 
was not qu^ Idfiioisnt to j na into i n IIA 
peratore done, ' The, eu«entiwee^-fi«!^^ 
vd! e'oontaot thersapmet* ' 











1 w 

M*gf 

HhU 

PU 

( 1 ) 

0*04 

8 »*t» 

0*22 

8 *i 8 

1 

W* 7 l 
! 0*20 
8*09 

02*80 

0*86 

8*78 

tUo 

6 t *88 

0*82 

8 *T 0 

!i!i 4 

01*88 

0*87 

100*00 

100*00 

100*00 

100*09 

100*00 

190*00 

12^05 

0*87 

n *«2 

i 0*00 

11*86 

0*72 

P 

11*60 

0*78 

12*84 

1*06 


-isWlfeitt 't|M9fl« ajutlytioal data it it eaen tjbat aHhough 
of aaoh Btiok are ainioat identicaliii 
the different atiolu ahow cooiuderable 
^ Tnia will give ri«e to fluotuntiona in the 

■ ludeaa the samplmg of the pdirder !§■ 

; eyal hOT ^tiediy ear out. The Nlowing procure was 
•event^illff to be the moat aatiffaDtoxy, add appears 
4fx exelpdi^ praotacally all poasiWlity of enor. 


mmatic^ were carried out as usual '*T 

matter was estimated by tSlRS' 

^ aqueous exti^ WMdSfMni^ 
^tong the ground powder 
Soxhlet extractor, 4or 1 eva^KUt^Pt 

1* tto UW4* «< 


l —SilncMibte, im ^ .v .V 

*'*"*“^ *‘*** ” tma ttierad iiomMer, ma. ; ^ • ,^-^rffc'ffff' 






Aiutjrtieia tanUk 


ljlj|^'|.‘ ,M’) y 


' flolabit llaaqtiMs 
,to ■ ff' ’ 













864 SILBERBAD & FARMER— DETRBIOBATION OF NITBO-CEIXULOSE UM SXOliAOE. [Oot ai, IMM. 


Tabls I. — {eoniinutd). 


Loss of 
weight I 
Time of I ua i 
Rtorege. . storage. 

per cent,! 

1 


Analsrticg] results. 


I 


j Soluble 

I in 

ether- 
i alcohol 


Insoluble 

in 

cther- 

olcohoi. 


Insoluble! 

in Volatile. XJtrogen 
acetone. I ; . 


Aaueous| 

extract. 


Heat 

test 

(mins.) 

at 

180“ F. 


Physical properties. 


/ (ii.) Stomgv. <u IIS'" C\ (KX)' i’.) in a dry attfM$phere, (^ntify stored: 720 kilos. Mode of storage: 

cartridges wrapped in silk doth and packed in wooden cases. 


6 -»». 


Unheated 
4i intbs. 


101 

12 


- 

Per cent. 

On sample 

85*58 

10*18 

0-42 

8*82 

11-85 

0*20 

26 


Dried sulmtance 

88*07 

10*69 

0-44 

— 

12*32 

0*21 

— - 

— 

On sample 

— 


— 

2*99 

11*01 

— 

18 


Dried substaiicu 

— 

— ■ 

— 

— 

12*28 

— 

— 

— 

On sample .... 

— 

— 

— 

8*81 

11*73 

— 

6 


Dried substance 

— 

— 

— 

— 

12*13 

1 




On sample 

— 


— 

8*29 

11*71 

— 

2 


Dried sul>stance 1 

— 


— 

— 

12*10 

— 

— 

6-76 1 

On samide .... 

80*91 

9*33 

0-6.3 

3-18 

11*41 

0*55 

8 


Dried substance 

89*72 

9*63 

0*66 


11*77 

0*57 

1 


Alteration in physloal 
properties very sU|ht. 
FaCKlng material inot 
attacked. Slight odour 
of etliyl jpltrite. 


(Ui.) Storage ai 49’ C. (120" F.) 


a dry atmosphere. QnantUy stored: 251 kilos, 
cartridges wrapped in silk doth. 


Uoheated 


Per cent. — 

On sample 

Dried sulisfaiu'c 

86*68 

88*07 

1 

10*18 

10*60 

0*42 

0*44 

8-82 

11*85 

1 2*32 1 

0*20 
0*21 ! 

3 mths. 

1*93 

On sample 

Dried substance 

86*08 

89*10 

99 

H- 

tC*Nj 

0*37 

0*38 

8*38 

11*90 
12*82 I 

_ 

0 >. 

2*40 

On sample .... 
Dried substance 

- 

- 

0*36 

0*36 

8*16 

11*87 1 

12*26 

- 


Mpde of storage : 6-irtk. 


Not much ^change In 
appearance after stor- 
age. Slight smell of 
ethyl nitrite. 


(iv). Storage at o4-4'^ (liwr F.) tn a dry atmosphere. Quantity stored: 251 kilos. Mode of storage: silk 
. doth and rubber slwehng in wooden boxes. 


Unheated 

41 mths. 
10 * 

12 .. 


- 

Per cent. — 

On sample 

86*68 

10*18 

0*42 

3*82 

1T*«5 

0*20 

26 


Dried substance 

88*97 

10*50 

0-44 

— 

12*32 

0-21 



On sample 

— 

— 

— 

2*96 

11*81 


i> 


Dried substance 
On sempie 1 

— 

— 

— 

— . 

12*17 

— 



87*64 

7*03 

1-77 

8*56 

11*37 

— 

— I 


Dried substance 

90*87 

7*30 1 

1*83 

— 

11*78 

— 

— 1 

9*46 

On sample 

80*68 

3*87 

2*36 

4*64 

10-08 

11*58 

i 


Dried substance 

94*00 

3*63 

2*47 

— 

10*66 

1 

12*08 



After storage the sticks 
were yellow to dark 
brown tn colour, and 
had become very 
brittle and porous. 
They smelt of nitric 
peroxide and ethyl 
nitrite. 


(v.) Storage at 54*4^^ C. (130" F.) in a wet atmosphere. Qwiniity of wwder : 272 kilos. Mode of packintjffiti^^ 
in 100-/6. boxes, the powder surrounded by oil paper and india rubber aJmeting. ' ^ ' 


Unheated 

a mths. 
H .. 



Per cent. — 

On sample .... 

86*68 

10*18 

! 

0-42 ! 

8*82 

11*8.6 

0*20 

26 


Dried substance 

88-97 

10-&0 

0*44 , 

— 

12*32 


— . 



On sample .... 

86*63 

9*37 

0*38 

8*62 

11*90 

— 

8 


Dried substance 

89*88 

9*72 

0-40 

— 

12*34 


— 


On sample .... 

— 

— 

— ! 

3-82 

11*19 

8*90 

— 


Dried substance 



"■ 1 

1 

1 


11*56 

4*03 



After storage for 6* 
months, the surface of 
the rwwder was sticky 
and strongly arid. The 
’ surface lairers had ieet 
most of their idtrogen 
and burned only with 
dlfflcutty. leaving jk 
charred reeldue. 


(vi.) Storage at (10® C. (140"’ i\) in a dry atmosphere. Quantity stored: 261 kilos. Mode, of storage: in eases.. 


Unheated 


Per cent. — 




3-82 





On sample 

85*68 

10*18 

0*42 

11*85 

0*20 

26 



Dried substance 

88*97 

10*59 

0*44 

— 

12*82 

0*21 

— ' 

4^ mths. 


On sample .... 

— 

— 

— 

2*87 

11*89 

— . 

u 


Dried substance 

— 




12*24 




9 », 


On sample 

— 

— , 

— 

9*98 

11*86 

— 

i 



Dried substance 

— 

— 

— 


11*81 

— 


10| 

28*2 

On sample .... 

91*13 

1-38 

2*44 

6*10 

0*80 

80*15 

In tlie 
cold 


1 

Dried substance 

96*0$ 

1*40 

2*67 

i 

i 

10*32 

81*74 



This powder ignited 
spontaneously one day 
after the laat sample 
was withdrawn. It 
yielded an alcohol 
extract of 60*60 per 
cent, (on sample). The 
alteration In the idtysi- 
cal condition of the 
powder was not very 
marked after nine 
months, but after 10* 
months (t.e., Just before' 
the spoutanaous igni- 
tion of the powder) 
It became extremelsr 
brittle and porous, 
lailing to powder by 
gentle nMeiaee. The 
sricks y«iu>w to* 
black Id emont. and 
smelt etrongly of nitric 



Oct, n» TOB^^lAI) A; FABHIBBh-DKI^BIOEAXIOK OF KITBO-OELLULOSE ON STORAaE. 

' 1 .-I * , Ta»i.m IL'-^NUrocdlidose, UfUh ether-akohol. 

lubvlar Im gtK 105^5 t m. ; external diamet^f 13-90 mm. ; internal diameter, 0-20 mm. 

I I AnalytiCAl reiults. I 


Phyiioal proportiM. 


Lem of 
weight 
on 

storage, 
per cent. 

‘ 

Soluble 

in 

ether- 

alcohol. 

1 

Insoluble 
1 In 
ether- 
1 alcohol. 

i 

Insoluble 

in 

acetone. 

Vifiatlle. 

Nitrogen. 

Aqueous 

extract. 

Heat 

test 

(mins.) 

at 

180" F. 


(i.) Storage* at 64-4 
Per cent. — 

i“ C. (130- i'.) 

1 1 

in a dry atmosphere. 

1 1 1 

Poterfer j 

fredy a 


On sample .... 

80-92 

14-24 

0-45 

4-39 

11-78 


1 66 

3-49 

Dried substance 

84-63 

14-90 

0-.17 


12-82 



On sample .... 

84-24 

11-49 

0-67 

3-70 

11*86 


1 


Dried substanoe 

87- 4S 

11-93 

0-69 

““ 

1 

12*31 

— 



(ii.) A^toraffe at 60° 0. (140° F.) in a dry al.?noaphcrc. Quantity of pou)der : 420 kiloe Fredy expoeed. 

Per cent. — 1 

rnh„ted -• 1J;2J Xiir ‘l?" I }';« - »« very Uttl« d.t«l«.tto. 

nmtto. _ gs.-j'jp*;,,-.; z z z tl* ! U:?“ z J 

•• - tefce KJ iir. S.1J '■-li'iUiSt Z i sr*.3£ 

®* ” *■“ “‘"O — I SKit •■ndSd binmi 

Dried .utatanoe »M1« 6-S7 1-79 - i n-l» _ J. d£5>tly poSSi.^Sj 

gftvp an odour o( atbyi 
nitrite on fraotore. 
Alcohol extract affcei 
I lOf mont)uiB«12»7C poi 

cent, (on Mample). 

Tablb hi. ^N itrocellulose, gelatinised with ether-alcohol, stored for 12 hours daily at 46° (J. (116° F.) in a moist 
atmosphere. Tubular sHcka of length, 77 cm. ; external diameter, 8*76 mm. ; interned diameter, 3-66 mm. 


Method of 
storage. 


iea box MH) 


1 

Heat test 1 

Quantity: Time of 

(mins.) at | Loss of 

stored, storage. 

180“ F. weight. 

1 

(82-2“ C.) 

1 Before 

26 — 

^ I storage 


Sample 6 mths. 

7 0-44 

^ only. 1 


78-6 kilos 6 H 

4 0-86 

94-0 „ 6 „ 

0| 0-82 

78-5 „ 6 „ 

0| 6-40 


Soluble I 



alcohol alcohol, acetone. 


Per cent. — 

Sample gS>(p; 

Dried substance. S8-&7 

Sample 8P-16 

Dried substance 92'88 

Sample 88-82 

Dried substance 01-65 

Sample 86-06 

Dried substance 89-89 

Sample 89-69 

Dried substance 98-86 


VolaUle 


matter. 

Nitnten 

8-82 

11*«6 


11-13 

S-44 

ll-fiT 


IlOO 

8-62 

11-04 

— 

U-88 

4-20 



1140 

4-Ot 

11-il 

— 

1311 


Table IV.- 


-NitrfKellulose, gelatinised loith ether -alcohol, stored at 38° C. (100° F.) in a dry atmosphere. Tidmtaif 
sticks of length, 77 cm. ; external diameter, 8-75 mm. ; internal diameter, 3-66 mm. 


»» ^ ^ Heat test 

Method of Quantity Time of (mins.) at Loss of 

storage. stored, storage. 160’* F. weight. 

(71-1* C.) 


Analytical results. 


Before 

storage 

Henaetlcally sealed in Sample 6 mttM. 

glass tube. only. 

Airtight iron case ... 167 ktloa. 6 „ 

Defeetiye iron ease ... 167 „ 6 „ 

Wooden box with looeely 167 „ 6 „ 

fitting Ud. 


I Per cent.— 

Sample 

Dried substanoe 


Dried substance 

Sample 

Dried substance 
Sample ........ 

Dried substance 


Dried substanoe 


Soluble 

in 

ether- 

alcohol. 

Insoluble 

in 

ether* 

alcohol. 

insoluble 

1 

|acet<me. 

VoUUle 

matter. 

Nitrogon 

84-88 

11*60 

0*66 

8*68 

11*00 

87*41 

12 02 

0*67 


! lfi*44 

87-76 

8*87 

0-78 

MO 

11*76 

90-66 

8*64 1 

0*80 


lt*18 

86*21 

10*00 

0*42 

2*47 

11*68 

88-80 

11*18 

0*48 


1316 



0*44 

2*62 

11*«0 

— 

— 

0*46 


1300 

86-86 

1D68 

0*67 

2-46 

11-06 

87*61 

11*01 

0*68 


11*04 


Table V. — Nitrocdluloae, gelatinised with ether-alcohol, stored at a condant temperature of 60° C. (140° F.) in 
a dry atmosphere. Tubular sticks of length, 73 cm. ; external diameter, 7*84 mm. ; interned diameter, 
8-64 Specific gravity, before heating, 1-684. Mean uroight of stick, 44-0 grme. 



see saBERBAD & FARKEII— SETBBKmAtlOIl 09 StlTRO-CmUClSoSEON 6ti!(»tA6E. «. tm. 


Table VI. — CeUulost niiraief, gdaiini^ with et^^r-aleohoL^ heatt/i for 12 hours duUu to 46° C. (116° JP.) in a 
7noi*t atmosphere. Tubular meks of ten0i, 73 cm, ; Vernal 4iamekr, 7*B4 mk . ; iiUemM diameter, 
3*64 mm, Speeifie gravity before heating, 1-684. Mean weight of stick, 44*0 grms. 








Heat test 

Test lor brown 
fimies at 186* C. 

Method of storage. 

Quantity stored. 

Titne of storage. 

Nitrogen, 
per cent. 

Ash. 

per cent. 

Molstare^ 
per cent. 

(mins.) at 
at IW F. 




Before heating 

12-S& 

0-27 

1-86 

14 

over 60 mins. 

BaadoUess 

20 lb. 

8 montlls 



12*4> 


6-00 

18 

60 mins, (fate!) 


Tablk Vn. — Nitrocellulose, gelatinised with ether ^alcohol, stored at 46° — 50° C. (118° — 122° F.) in a dry almot^ere, 
{The results are the means of a number of concordant tests.) 


Dtinsniilons of tubes (mm.). 

■ 1 



Time of storage (muntbi). 





i External 

Internal 

1 








11. 

U. 

Bength. 

diameter. 

diameter. 

1 

0. 

8. 

6. 

0. 

12. 

15. 

18. 




Zinc Iodide test ; 



50 to 








i 


at SCr C. (min.) 

over 80 

45 

over 60 

48 

24 

25 

80 

46 

84 

880*0 

; 4*5 

3*0 

Deflagration test i 

(• a) ' 

170i 

176* 

176* 

175* 

176* 

175 

176* 

175* 





Nitrogen, percent. 

11-75 

— 

— 

— 

11-62 

“ 

— 

— 

11*78 




Zinc iodide teet 













at 80* C. (min.) 

over 80 

9 

over 60 

over 60 1 

over 60 

4 

5 

7 

4 

786*0 

12*5 

4*5 

> Deflagration test 

1’ C.) 

1771 

12-88 

177* 

177 

' 175* 

177* 

176* 

175* 

175* 

176 




Nitrogen, per cent. 


— 


12-80 

— 

— 

__ 

12*32 


i 


Zinc iodide test 













at 80” C. (min.) 

over SO 

over 60 

over 60 

i over 60 

over 60 

over 60 

over 60 

over 60 

over 60 

128*0 

4*0 

1*5 

Deflagration test 




1 1 









(” C.) 

1761 

178* 

178* 

178* 

176* 

175* 

176* 

174* 



i 


Nitrogen, per cent. 

12-43 

— 

— 


12-25 

— 

— 

— 

12-4Si 




Zinc iodide test 




i 









at 80” C. (min.) 

over 80 

over 60 

over 60 

over 60 

over 60 

over 60 

over 60 

over 60 

10 

126*7 

j 2*6 

* 0*7 

Deflagration test 

C C.) ' 

176 

175* 

176 

176* 

177 

177 

176* 

176 

175* 

• 1 



Nitrogen, per cent. 

12-28 




12*34 




12-88 


(B) Climatic trials in air ,ovet)s . — On carefully com- 
paring the foregoing results with those obtained with 
Bmaher quantities of powder, it is seen that the conditions 
ai storage can, in most oases, be sufhoientl^ well repre- 
sented by trials oarrie<l opt with quantities of atmut 
160 grms. in boies, designed to correspond with the mode 
of packing used for large quantities. The boxes are 
stored in air ovens, maintained at accurately regulated 
temperatures. 

In the present trials, the conditions chosen were : — 

(1 ) 60° 0. (140° F.) in a dry atmosphere. 

(2) 49° C. (120° F.) in a moist atmosphere. 

nio temperatures were retained at the required ]>oint8 
by Scheibler’s regulators, and were read at frequent 


intervals to^ ensure constancy. The fluctuations seldom 
exceeded + 1° C. 

The sampling was carried out oxacllv as described 
above, the powders being tied into bundles, wliioh were 
sawn across to obtain represen^tiye samples. The 
bundles were weighed before and after the heating. In 
order to eliminate errors in weight due to the mechianictii 
deposition of moisture in the wet trials, the bundles of 
powder from these trials were untied and the sticks 
dried for 24 hours at 38° C. (1(K)° F.) in a dry atmosphere 
liefore weighing. 

Strijw of litmus pa|>er were enclosed with the powders 
in the boxes, and were examined and replaced after each 
throe mouths. 


Table VIII. — Nitrocellulose powder. No. 63. 


Tubular sticks, gelatinised, external diameter. 7’06 tmn. ; internal dianuUer, 2*98 mm. Colour, light chocolate 

brown, fairly homogeneous. 


1 

Unhealed. 

8 months at 60° C. 
(140“ F.) dry. 

6 montlui at 60° C. 
(140” F.) dry. 

8 months at 40° C. 
(ia0“ F.) wet. 

6 months at 40” C. 
(120'' F.) wet. 

1 

Fhysieal alteration j 


Appearance 
unchanged ; 

•light smell of 
nitrous ester. 

Apiiearance 
unciianged ; 
smell of nitrous ester 
and nitric peroxide. 

Ktlcks par|ly 
covered with mould 
but oUierwise 
unaltered ; slight 
smell of vaseline. 

Slight 

iuhomogenelty ; 
smell as before. 


1 Neutral. 

Paper reddened. 

1 Paiwr reddened. 

1 

Paper reddened. 

Paper reddened and 
partially bleached. 


Loss of weight (percent.) . 

1 00 

2*15 

j 6*12 

- 

— , 

Nitrogen (per cent.) — 

On sample ' 

i 11-64 

11*57 

11*05 


U*87 

On dried substance ..... 

> 11-02 

11*84 

1 11-84 

1 

11*76 

Aqueous extract (per cent.) — 
On sample 

0*80 

0-92 

5*66 


1*07 

On dried substance 

0*01 

6-04 

6-81 

_ ’ 

ItOO 

Abel heat test at 160” F. i 
(71*r C.) min 

151* 


2 

i 

20 




I»eflagratlon test (* C.) .... 

l«l*0 

181*8 

181*0 

381*0 

178*5 

178*0 


■ ists ' 

188*0 
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Taslb lX.^NUmdlvloH jwiwfer coniaiiUnf' % .ptr e#ig. vaMne. No. fift. 

TvbMlar Httht, g€Uuini««d, asUmnl dianuiiLT, 7* IS mm. ; .inrenKif l*m mm. Colour, tkoooltde hrtnem, 

^ gt<t /€ homogeneous, some smaU light spots beiftg msHHe. /Smell, reminiscent of vossline. 



Onbeatad. 

8 months at 6(f a 
(UiFF.) dry. 

e moothi at C. 
(i4cr r.) dry. 

8*niont)M at 49* C. 
ClliflFt.) wet. 

0 vmU» at 4r 0. 

(IW.) Wit. 

Fbyiloikl alieratloiM 

1 

s 

Appearanee 
unchanged ; 
Perceptible small of 
nltrio peroxide 
and nitrous ester. 

No further change : 
smell fUghtly more 
pronounced. 

BUght 

inhomogeneity ; 
very faint smeU of 
nitric peroxide. 

Hofarlherdheatfla 

Boaotlon to litmus 

Ileutral. 

Paper reddened. 

Paper reddened. 

Paper reddened and 
partially bleached. 

t^aper reddened^ 
partiaiiybteaoheil. 

XoM of weight (per cent.) . . 

0‘0 j 

1*88 

8*02 

1*27 

1*99 

iNitrogen (per cent.)— 

On Mmple 

On dried 4iul)stanoe 

i 

11*64 

1)>83 

11*60 

11*83 

11*67 

11*79 

11*66 

M*71 

11*9B 

Jk(meous extrant (per cent,)— 

On sample 

On dried subsUnce 

0*50 

0>61 

0*76 

0*78 

1*26 

1*27 

l— — — — 

0*68 

0*60 

0-M 

0*66 

Abei heat test at l«(r F. 
(7M* C.) min 

i7i 

12| 

8 

26 

m 

Deflagration test (“ C.) ..... 

180<0 

181*0 

181*0 

181*0 

162*6 



181*0 

182*0 

161-& 

182*0 

161*6 


Table X.^N itroceUtUose powder, experimental, containing 1*6 per cent, vasdine. No. 59. 

Tubular sticks, gelatinised, star-shaped, maximum external diameter, 9*29 mm.; internal diUmeter, mm. 

Colour, chocolate brown, free from spots. 



Unheated. 

8 months at 60” C. 
(140° F.) dry. 

1 6 months at 60” C. 
(140” F.) dry. 

8 months at 49” 0. 
(120” F.) wet. 

8 nmnths ht 4ir c. 
(I2(f F) wet 

Physical alterations 

• 

Appaarauott and ) Appearance 

I homogeneity nn* { unchanged ; 

— 1 changed ; no nitric ! strong smell of 

1 peroxide detectable, i nitric peroxide. 

Appearance and 
smell unchanged. 

Ho ohange in 
ilppearanoe; no 
pstt^hle ■null oi 
ttittin peroxl^. 

fieaotlon to litmus 

iNeutral. 

j Paper reddened. 

j Paper reddened. 

Paper reddened and 
partially bleached. 

*- 

Xoas of weight (per cent.) . . 

(BO 

1 0*69 2*08 1 

M6 

8«00 

jWtrogen (per cent.) — 

^ On sample 

On dried substance 

11*64 

12*09 

11*46 

11*80 

n>41 

11*67 

11*72 

12*04 

. 11*64 

11*87 

Aqucous extract (per cent.)— 

On sample 

On dried substance 

0*27 

0*28 

0*60 

0*62 

1*20 

1*28 

0*62 

0*68 

1*01 

1*08 

'l^el heat test at 160° F. 
(71*r C.) niln 

27 

16 ' 8 

18 

12 

Deflagration test (” C.) ... 

160*6 1 

181*0 1 

181*0 180*0 1 
181*6 1 181*0 I 

180*0 

180*0 

188*0 

16^0 


Table XI . — Nitrocellulose ponder, experimental, containing 1*6 per cent, vasdim. No. 60. 
Tubular sticks, gdatinised,: star-shaped, nuitimum cxierned^diameier, 9*77 mm. ; irUernal diumeltr, 2-35 mm. 
Colour, chocolate brown, free, from spots .^ . Slight sweetish smell. 



Unheated. 

8 months at 60” C. 
(140” F.) dry. 

6 months at 60” C. 
(140“ F.) dry. 

8 months at 49” C. 
(I2<r F.) wet. 

6 montlM at 49* C. 
(18(P F.) wet 

Physical alterations 




Appearance and 
smell unchanged. 

Sticks sUghtly 
disintegrated ; 
moderamy strong 
smell of 
nitric peroxide. 

Appearance and 
smell unchanged. 

Sticks greatly 
disintegrated ; 
longitudiaid craofca ; 
moderately strong 
•meti of 
nitric peroxide. 

Reaction to litmus 

Heuiral. 

Paper reddened. 

Paper reddened. 

Neutral. 

Paper teddened. 

Loss of weight (per cent.) ; ! 

0*0 

1*36 

8*04 

0*86 

1*89 

Hitrogen (per cent. )— > ' 

On saoipte 

On dried substance 

11*76 

12*06 

11*61 

11*62 

11*49 

11*76 

11*66 

12*06 

U*48 

U*76 

Aqwsons ei^aot (per cent.) — 
On sample 

0*68 

0*68 

0*64 

1*67 

1*71 

0*62 
* 0*64 

0*80 

0*88 

On drlM eubetance .... 

0*69 

Abel heat test at 160” F. 
(7M” C.) min 

97 

26 


25 

U 

BefliiinitiQatflitr C.) !..> 

161*0 

180*0 

]61*& 

160*6 

181*0 

18^0 

1 

i 181*6 

161*6 
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Tablk XII. — NitTocdMoae powder, experiniental, containing 1'6 per cent, vaseline. No. 61. 
Tubular sticks, gelatinised, star-shaped, maximum external dian^^er, 9-90 mm, ; internal diameter, 2*21 mm. 

Smell, reminiscent of vasdine. 



1 

Unheated. 

8 months at 60“ C. 
(140“ F.) dry. 

6 months at 60“ C. 
(l40“F,)dry. 

3 months at 49“ C. 
(120* F.) wet. 

0 montlis at 49“ C. 
(120* F.) wet. 

'hj^oat aHerBtiont : 


Very little change ; 
some sticks showed 
slight tnhomogoneitjr; 
smell unchanged. 

Slight^nhomogenei ty 
In appearance ; 

smell of 
nitric peroxide. 

Very little change ; 
some sticks spotted ; 
smell unchanged. 

Slight inhomogeneity 
but no alteration 
in smell. 

usACtlon to UtmQR 

1 Neutral. 

1 

Paper reddened. 

Paper reddened. 

Paper reddened and 
paraally bleached. 

Not much changed^ 

lOM of weight (per cent.) .. 

0-0 

1*48 

6*28 

0*72 

1*31 

rttrogen (per oent.)~ 

On eample 

On dried eabitance 

11-60 

11*08 

11*68 

11*89 

11*46 

11*72 

11*67 

11*60 

12*08 

.queouB extract (per cent.) — 

On Bample 

On dried substance .... 

0*63 

0*64 

0*63 

0*66 

0*90 

0*92 

0*51 

0*68 

0*76 

j 0*76 

kbel heat lest at 160“ K. 
(Tl-r C.) 

43 

16 

81 

86 

0* 

»eflagratlon teat (“ C.) | 

160*0 

180*0 

181*0 

1 181*6 

1 

180*0 

180*0 

181*0 

181*0 

182*0 

181*6 


Table XIII . — Nitrocellulose powder, experimental, containing 2 per cent, of vasdine. No. 62. 

Tubular sticks, gdatinised, external diameter, 4*15 mm. ; internal diameter, 2*37 mm. Colour, brown {dightly 
reddish), no spots. Smell, reminiscent of vasdine. 



Unheated. 

8 months at 60“ C. 
(140“ F.) dry. 

6 months at 60“ 0. 
(140“ F.) dry. 

S months at 49“ C. 
(120“ F.) wet. 

6 months at 49* C. 
(120“ F.) wet. 

hysleal alterations 

- 

Appearance 
uimhanged ; 
slight smell of 
nitric peroxide. | 

Slight Inhomogeneity j 
strong smell of 
nitric peroxide. 

Appearance and 
smell unchanged. 

Colour much lighter ; 
sticks very Inliomo- 
geneous (striated 
and pitted) ; smell of 
nitric peroxide. 

eaction to litmus 

Neutral. 

Paper reddened. 

Paper reddened. 

Neutral. 

Paper bleached. 

OSS of weight (per cent.) . . 

0*0 

1*48 

6*23 

1 .1.8S 

- 

itrogen (per cent.) — 

On sample 

On dried substance 

11*47 

11*72 ! 


11*06 

11*43 

11*70 

11*87 

7*62 

8*00 

queous extract (per cent.) — 

On aaniple 

On driad aubstanoe 

0*90 1 

0*92 



2*83 1 

2*41 

1 

1*88 

1 1*36 

16*61 

16*89 

bel heat test at 160' F. 
(71*1“ C.l min 

66 

48 

21 

34 


eflagretion teat (“ C.) ... 

181*0 

179*6 

181*0 

181*0 

180*0 

179*5 

182*0 

182*6 

160*0, 160*6 

160*6, 180*0 


Table XIV . — Nitrocellulose powder, experimental, containing 2 per cent, of vasdine. No. 63. 

Tubplar sticks, gdatinised, external diameter, 4*21 mm. ; internal diameter, 2*45 mm. Colour, dull brown, free 
from s-jHits. Slight smell, reminiscent of vasdine. 



Unheated. 

8 months at 60“ C. 
(140“ F.) dry. 

6 months at'60“ 0. 
(140“ F.) dry. 

8 months at 49“ 0. 
(120* F.) wet. 

6 months at 49* C. 
(120“ F.) wet. 

hyslcal alterations 

- 

Colour slightly paler 
and somewhat 
Inhomogeneous ; 
no smell. 

Inhomogenelty much 
more mononneed ; 

smell of nitric 
peroxide and ethyl 
nitrite 

Colour slightly paler 
but still free from 
spots ; no smell. 

Slight Inhomogenelty ; 
very slight smell of 
nitric peroxide. 

eaction to litmus 

"^^Neutral. 

Paper reddened. 

Paper reddened. 

Paper reddened 
and partially bleached. 

Paper blackened. 

MM of Wright (per cent.) 

0*0 

1 

2*27 

4*13 

1*48 

8*24 

itrogen (per cent.) — 

On sample 

On dried substance 

0»i-« 

1Pt9 

12*10 

12*41 

11*69 

11*96 

12*18 

12*86 

12*12 

12*26 

queous extract (per cent.) — 

On sample 

On driad sobstanoe ..... 

0*69 

0*71 

1*02 

1*06 

1*70 

1*76 

0*82 

0*88 

0*66 

0*60 

bel heat test at IW F. 
(71*1“ C.) min 

66 

4 * 

1 

n 


•aftagntfcm left <’ . . . 

i '' ' 

... ..Ma.AL'M,. 

160*0 

191*0 

162*0 

182*0 

180*6 

I81*9 

184*0 

184*0 

— 
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Tablb XV . — Flamelest powder. No. 72. 

Tubular sticks, gdalinised, external diameter, 3*36 mm. ; intemd diameter, 1*74 mm. Appearance, dull broum, 
hamageneous. Distinct smell of ether and alcohol. 



Vnheatod. 

8 montlis at 80* 0. 
UO* F.) dry. 

6 months at 60* C. 
(140’ F.) dry. 

3 months at 49’ 0. 
(120’ F.) wet. 

6 monttis at 49’ 0* 

1 (120* F.) wet. 

Physical alterations 


Appearance 
unclianged ; 
strong smell of 
nitric peroxide. 

1 Longitudinal streaks ; 
strtmg smell of 
nitric peroxide. 

1 Colour much lighter, 
sticks spotted and 
deliquescent ; smell of 

1 nitric peroxide and 
' camphor. 

Stioks almost white 
much shrunk and 
pitted; ekpni .smeli 
of camphor. 

Reactloo to litmus 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

Paper blaached. 

Loss ol weight (per cent.) 

0*0 

8-28 1 

15-06 1 

3-61 1 

86*00 

Nitrogen (per cent.)— 

On samnle 

On drlea substance ... 

10-81 

10-96 

10-52 

10-87 

8-26 ! 
8-91 

10-16 

10-57 

6*66 

6*91 

Aqueous extract (per cent.) — 

On sample 

On dried substance 

0-50 

0-60 

99 

oe 3D 

18-76 ; 1*95 

14-H4 2-06 

80*87 

a**2$ ( 

Abel heat test at 160'=’ F. 
(71*r C.) min 

over 120 

Oi 

Cold Ot 1 

— 

Deflagration test (* C.) ... 

180-0 

181«0 

179-0 

1179-0 

169-0, 189-0 1 170-6 

very feeble. 178*6 

180*0, 180*0 
very feeble. 


Tablb XVI . — Flameless powder. No. 73. 

Tubular sticks, gelatinised, extcrmil diameter. 2*05 mm. ; internal diameter, 1*07 snm. Colour, light dull brown, 

free from spots. No smell. 


1 

1 Cnheated. 

8 months at 60* C. 
(140“ F.) dry. 

8 months at 60’ C. 
(140" F.) dry. 

8 months at 49" C. 
(120“ F.) wet. 

6 months at 49" C. 
(120" F.) wet. 

Physical alterations 

• 

1 

1 

Appearance i 

uncliaugcd ; 
distinct smell of 
nitric peroxide. 

Colour almost 
unaltered 

]a)ngitudinal streaks; 
strong smell of 
nitric pero.xide. 

Sticks very Inhomo- 
geneous ; much lighter 
In colour, and very 
spotted and 
deliquescent ; smell of 
nitric peroxide and 
camphor. 

Further dlntiitagEit- 
tion ; very much 
spotted ; smell of 
nitrio peroxide. 

fieaotion to litmus 

1 Neutral. 

Paper reddened. 

Paper reddened. 

Paper reddened 
and inurtiaUy bleached. 

Paper bleached 
almost white. 

Loss of weight (per cent.) i 

j 0-0 

G-89 

20*84 

- 

- ' 

Mtrogen (per cent.)— 

10-62 

8-60 

7*42 

7-47 


On drle<l substance 1 

10-87 

10-5.3 

7-66 

9-01 


Aqj^uf extract (per cent.)— 

2-.82 


26-86 

8-91 

22*64 

On dried substance j 

2-88 


20-79 

10-75 

24*89 

Abel heat test at 160" F. 
(71*1* C.) min 

61 

5 

U 

8| 

' 

1 



Deflagration test (’ C.) ... 

180-0 

181-0 

179- 6 

180- 0 

167-6, 188-5 
very feeble. 

178*0 1 

178*0 

170*6, 179*6, 178*0 
gradual deoomposltloi 


Table XVll.— Smokeless rifle powder. No. 78. 

SmaU square laminoe, gelatinised and blockleaded. Slight smtU, resembling alcohol. 


1 

1 

Vnbeated. 

8 months at 60" C. 
(140" F.) dry. 1 

6 months at 60’ C. 
(liO" F.) dry. 

8 months at 49’ C. 
(120’ F.) wet. 

6 months at 49’ G. 
(180" F.) wet 

1 

Physical alterations 

- 

Appearance i 

unchanged ; 
slight smell of 
nitric peroxide. 

Appearance 
unchanged ; 
slight sroell of 
nitric peroxide. 

Appearance 
unchanged ; 
slight odour but no 
nitric peroxide. 

Appesranoe 
unchanged ; 
no smeU. 

Reaction to litmus 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper slightly 
bleach^. 

Not much change. 

Loss of weight (per cent.) . 

0*0 

- 1 

1*20 

— 

2*40 

Nitrogen (per cent.) — 

On sample 

On dried substance .... 

11*60 

11*78 

11*69 

11*71 I 

11*74 

11*92 

11*54 

11*68 

11*60 

11*81 

Aqueous extract (per cent.)— 

On sample 

On dried substance .... 

0*74 

0*76 

MO 

Ml 

r ’ 

M7 1 

1*18 

1*81 

Abel beat test at 160* I. 
(71*1’ C.) nto 


16 

»* 

88 


Detta«nitlon test (’C.) .... 

176^ 

177*0 

176*0 

176*0 

176K1 

176*6 

178*6 

176*6 

\|77*0 

-iaK — - 
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TasIb XVIII , — Smokdfaa blank, e^epcrimetUal. No, 80. 

Thin hthitlar sticks, almost ungdalinised, external diameter, 2*06 mm. ; internal diameter, 2*18 mm. Colour, almost 

white. No smell. 



^ Unheated. 

a months at 60“ C. 
(140* V.) dry. 

6 months at 60“ C. 
(140“ F.) dry. 

8 months at 40“ C. 
(120“ F.) wet. 

6 months at 40“ C. 
(120“ F.) wet. 

’hyaknU idteiifttlons 


Appearance 
unchanged ; 
no smell. 

Appearance 
nnohanffed ; 
no smell. 

Appearance 
unchanged ; 
no smell. 

Appearance 
unchanged ; 
no smell. 

leaction to Utmiu 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

1 

Paper reddened 
and partly bleached. 

>0^ of woUrht <per cent.) . 

0*0 1 

2-34 

2-»l 

0*32 

0*61 

ITItrofen (per cent.)— 1 

On iample 

On driaa subatance 

12-68 

12*68 

- 

12*62 

12*68 

- 

12*64 

12*61 

tqaeoue extract (per cent.) — 

\ On tample 

On dried aubatancse .... 



0-60 

0-60 

2*01 

2*02 

0*60 

0*61 

1*10 

Ml 

tbel heat test at 100"* F. 
(TM** C.) min 

82 

25 

10 

35 


Xlagratton test (*c.} .... 

184*0 

184*0 

181*0 1 
181*5 

185*0. 186*6 
186*0 

181*0 

181*5 

1 

184*5 

184*0 


TablBt XIX . — Smokeless blank {German experimental). No. 81. 

Small crosses, ungelatinised, maximum width, 12 mm. Peculiar smell, somewhat reminiscent of alcohol. 



1 Unhoated. 

8 months at 60“ C. 
(140- F.) dry. 

6 months at 60“ C. 
(140“F.) dry. 

8 months at 49“ C. 
120 F.) wet.) 

6 months at 49“ C. 
(120“ F.) wet. 

niyatoal aliorailont 

- 

Appearance and 
smell practically 
unchanged. 

Colour sUghtlv paler ; 
no smell. 

Appearance and 
smell practically 
unchanged. 

No change ; no 
perceptible smell of 
nitric peroxide. 

Eieaetton to Ittmui 

Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

' — 

Um of weight (per cent.) . 

0*0 

8*60 

4*96 

1*67 

— 

(fftrogen (per cent.)— 






On Mmple 

On drlea substance 

12*56 

12*38 

12*54 

12*48 

12*28 

12*66 

1 12*50 

12*65 

12*58 

12*58 

iqtteoua extract (per cent.) — 

On sample 

On dried substance .... 

0*67 

1*58 

1*80 

1*08 

2*88 

0*68 

1*60 

1*82 

1*09 

2*89 

ibel heat test at 160“ F. 






(n*r C.) snln 

6 

11* 

4* 

20 


Deflagration test ("C.) .... 

179*0 

184*0 

180*5 

i 184*0 

167*0 

170*5 

184*0 

180-6 

184*5 

168*0 


Tarlx XX. — V.S.A. pyrocModion for lb-pounder quick-firing gun. 

MuUitubular sticks, gelatinised, diameter, 6*88 mm. Appearance, light brown and translucent. 



Unheated. 

8 months at 60“,C. 
(140“ F.) dry. 

6 months at 60“ C. 
(140“ F.) dry. 

3 months at 49“ C. 
(120“ F.) wet. 

1 

‘ 6 months at 49“ C. 
(120“ F.) wet. 

Physleal alterations 


Sticks shrunk and 
not so translucent; 
surface frosted; 
strong smell of 
nitric peroxide. 

Sticks lighter In 
; ooloor and trusted; 

fine longitudinal 
cracks ; strong smell 
of nitric peroxide. 

Very much altered ; 

almost white, 
opaque, oonalderably 
shrunk, and covered 
with deliquescent 
spots; smell of 
nitric peroxide. 

Alteration still more 
pronounced; sticks 
white and opaque ; 
deliquescent, and 
covered with cracks; 
strong smell of 
nitric peroxide. 

Eteactlon to litmus 

! Neutral. 

Paper reddened. 

Paper reddened. 

Paper bleached. 

Paper bleached. 

Loss of weight (per cent.) . 

0*0 

8*67 

10*3 

16*25 

61*60 

Nitrogen (per cent) — 

On sample 

On dried substance 

! 11*72 

1 11*90 

11*88 

11*68 

10*36 

10*72 

8*02 

9*58 

8*32 

8*69 

Aqpeotts extract (per cent.) — 

On sample 

On dried substance .... 

0*28 

0*24 

2*08 

2*08 

7*80 

7*76 

6*56 

6*62 

83*80 

38*78 

Abel iMMt t«t at 160“ F. 
(71*1“ C.) mitt 

17 

U 

1 

cold 


Dedogtaftioa tent (*C.) .... 

181*0 

181*0 

181*8 

181*8 

178*8 

178*0 


IM-dl, 18M 

Very feeble. 
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Tasli XX.l.~P^oeeUodion. Bife powder (experimental). 


Small square lamince, gelatinised and Uacldeaded. Mean vfeigfU, 0’00140 grm. 


Unheated. 

8 months at 60” C. 
(140- F.) dry. 

6 months at 60* C. 
(140* F.) Ary. 

8 months at 49* Or 
(120* V.) wet. 

6 months at W Q. 
(120* F.) W6t. 

Physical altontloiMi 

i 

« 

Appearance 
! unchanged : 

distinct smell of 
nitric t>eroxide. 

Lamlnie slightly 
distorted, but other- 
wise unchanged in 

1 appearance; strong 
smell of 
nitric peroxide. 

Appearance 
unchanged ; 
smell of 
nitric peroxide. 

Lamints slightly 
distorted, hut fliWIV’ 
wise nnohangitf 4 # 
appearaow; alllillK 
smell Of 
nitric peroaclde. 

Esaocion to litmus 

Neutral. 

Paper reddened. 

Paper reddened and 
' partially bleached, j 

Paper reddened and 
partially bleached. 

Paper btoaeh«4* 

Loss of weltf hi (per cent. ) i 

0*0 

- 

23*0 

- 

4*0 

Nlteogen (per cent.)— 

On sample 

On dried substance ..... 

11*83 

11*6U 

- 

8*44 

8*84 

1 

11*66 

11*78 

If 

Aqmeous extract (per cent.)— 

On sample 1 

On dried substance 

0*50 

0*.*il 

- 

1*48 

1*65 

! 0*54 

! 0*66 

1*86 

1*87 

Abel beat test at 100' F. 
(71*r C.) rain 

86 

U 

H 


— 

Deflagration test ( **0.) .... 

176*0 

176*6 

167*0 

168*0 

163*0 

164*0 

1 176*0 

! 176*0 

1 

177*0 

178*0 


Table XXII.-C7.5.^, PyroeOlodion. No. 83, for 4-7-»n. Q.F. 

Multihihular sticks, gelalinisedt diatneier, 10*98 mni. Appearance, dull brown, practically homogeneous. 



Unlieated. 

8 months at 6(f C. i 6 months at 60* C. 
(140* F.) dry. 1 (140* F.) dry. 

8 months at 49” C. 
(120“ F.) wet. 

.6 months at 49f 0. 
(I2(r F.) wei 

Physical alterations 

• 

- 

Slightly shrunk and 
frosted : smell 
nuohanged ; 
no nitric peroxide. 

No further change. 

Very slight 
shrinkage ; pale 
spots ; smell 
unchanged. 

Spots moremarkadi 
•omeloogitiidlnal 
cracks; smell 
unchanimd* 

Beaotlon to litmus 

Neutral. 

Paper reddened, j Paper reddened. 

Paper reddened and 
partially bleached. 

Paper almoat 
WeaotodT 

Loss of weight (per cent.) . . 

0*0 

2*39 4*02 

0*69 


Nitrogen (per cent.)— 

On sample 

On dried substance 

12*07 

18*1.8 

12*87 

12*68 

18*18 

18*87 


Aqueous extract (per cent.)— 

On sample 

On dried aubstanoe 

0*76 

0*76 

0*96 ! 

1*02 

0*96 

0*98 

0*96 

1*00 

,1*0A 

1*08 

Abel heat test at 160* F. 1 
(7M* C.) min 1 

86 

86 1 18 

86 

16 

DeflagratloH test (° C.) 

176*0 

177*0 

178*0 1 177*0 

178*0 1 176*6 

178*0 

177*0 

177*6 

178*6 


Table XXIII.-~r.5.v4. PyrocoUodion for 6-*ii. Q.F. naval. 

Multituhular sticks, gelatinised, diameter, 10*67 wwt. Appearance, light hroum, very frosted, and translueeni. 



Unheated. 

3 months at 60” C. 
(140“ F.) dry. 

8 months at 60” C. 
(140” F.) dry. 

8 months at 49* C. 
(120” F.) wet. 

8 monthii *t 49* 0. 
(120* F.) wet. ^ 

PhyatMl alterations 


Somewhat shrunk, 
but othorwlie 
unaltered in appear- 
ance ; distinct smell 
of nitric peroxide. 

More shrank ; much 
lighter In colour and 
frosted: longitudinal 
cracks ; smell of 
nitric peroxide. 

HiglUy disintegrated ; 
some sticks almoat 
white, streaked and 
deliquescent; smell 
nitric peroxide. 

Btni furthtr 
dlsintemted; edonr 
almost white ; small 
of nitric peroxlae. 


Beaotion to litmus 

Neutral. 

j Paper reddened. 

Paper reddened. 

Paper bleached. 

Paper bleaobed. 

Loss of weight (per cent.). . 

0*0 { S*64 

7*90 

7*80 

60*88 

Nitrogen (per oeut,)— 

Ho iiample~' 


11*87 

11*88 

10*76 

11*14 

7*22 

8*88 

6*8S 

6*92 

On drlpastihstaiioe 

Aqueous extract (per cent.)— 

1*18 

M7 

0*74 

0*78 

8*08 

8*87 

21*86 

28*88 j 

28*41 

28*89 

Abel heat test at 180* F. 
TM* C.) a«n 

10 

8 

U 

odd 

„ , 

]>aflfigra#»tt6i^<*C.) 

m , 


180*0 

17(H) 

181*6 1 

181*6 1 

181-8; 

▼WPJr ,* .. 

'■ ' 
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Table XXIV.~-~U.S.A, Pj/rocoHodiou for 4«in. Q.F. naval. 

MultUubvlar gd^^iniittd, diameter. 6*89 mm. Appearatm^ light browns froHed and trandiwent. 



Unheated. 

8 months at 80* C. 
(140" F.) dry. 

6 months at 00" C. 
(140" F.) dry. 

8 months at 40" 0. 
( 12 (y* P.) wet. 

0 months at 40" C. 
(120" F.) wet. 

a)terati(ms 


flUght shrinkage : 
rather more frosted ; 
distinct smell of 
nitric peroxide. 

Slight increase in 
shrinkage ; smell of 
nitric peroxide and 
nitrous ester. 

Highly deteriorated ; 
some sticks almost 
white; cracks and 
spots ; deliquescent ; 
smell of 
nitric peroxide. 

Further disintegra- 
tion : sticks almost 
white ; smell of 
nitric peroxide. 

BeaotloQ to litmus 

Neutral. 

Paper reddened. 

Paper reddened. | Paper bleached. 

Paper bleached. 

XiOM^Of Weight (per cent.) .. 

0*0 

8*70 

11*61 1 9*17 

87*66 

mtrogen (per cent.) — i 

On sample 

On dried substance 

11-6H 

11*79 

11*14 

1 11*48 

M- 

99 

9*29 

10*66 

6*87 

; 6*66 

Aqueotis extract (per cent.)— 

On sample 

On dried substance 


i ' ' 

1 1*74 

j 1*70 

9*19 

9*&8 

4*91 

6*68 

24*19 

26*26 

Abel heat test at ie(r f. 
(7i-r c.) 

Hi 

0* 

— 

cold 

— 

Deflagration test (^ C.) 

1S0*6 1 181*0 

181*0 182*0 

1 

179*0 

178*6 

180*5 

180*5 

162*0, 188*0 
very feeble 


Table XXV. — U.S.A. Pyrocollodion for H-in. army gun. 

MitUUvbular sticks^ gelatinised, diameter, 13*86 mm. Appearance, light brown, very slightly frosted, and somewhat 

translucent. Slight smell. 



Unheated. 

a montlis at 60" C. 
(140" F.) dry. 

6 months at 60" C. 
(140" F.) dry. 

3 months at 49" C. 
(120" F.) wet. 

6 months at 49" C. 
(120* F ) wet. 

VkfjpAcsl alterations 

- 

Appearance 
unchanged ; 
distinct smell of 
nitric peroxide. 

aUght shrinkage ; 
longitudinal cracks ; 
strong smell of 
nitric peroxide. 

Oreat alteration la 
appearance ; colour 
very light and 
opaque ; white 
dfUquesoent patches ; 
distinct smell, of 
nitric peroxide. 

Deterioration more 
pronounced : colour 
almost white : 
powder Idghly 
disintegrated ; 
strong smoU of 
nitric peroxide. 

Eeaction to litmus 

Neutral. 

Paper reddened. 

Paper reddened and 
partially bleached. 

Paper bleached. 

Paper bleached. 

IfSNS of weight (per cent.) 

0-0 

2*51 

4*51 

2*86 

22*28 

fltltrdfleli (per cent.)— 

Oh san^e 

On dried substance 

11*86 
11*73 1 

11*46 

11*76 

11*34 

11*69 

11*26 

11*66 

9*67 

9*p8 

Aqueous extract (per cent.) — 

On sample 

On dried substance 

i 1 

1 1*17 

1*10 

1*13 

2*68 

1 2*64 

1*18 

1*17 

1*27 

1*82 

Abel heat test at 160" F. 
(7M" 0.) min 

SSI 

1 

Ot 

_ 

cold 

cold 

Deflagration test (" C.) ... 

182*6 

188*0 

176*6 

176*0 

181*6, 182*0 

182*0 

180*0 

179*0 

180*6 

181*0 


Sffeet of a moist atmosphere on the hallislics . — The following reBiiltn show that the heat test of a nitrocellulose 
powder may tall to a very low point, whilst the b^listies are still practically unitffected : — 


Firing trials of nitrocellulose ‘powder stored at iO® C. (wet). 



Hode of packing. 

Weight of 
charge fired. 

Temp, of charge. 

MuKzle velocity. 

Pressure (tons 
per square in.). 

Heat test of 
powder (180" P.). 



kilos. 

"0. 

f.s. 



<Unhaated 


16*649 

27 

2768 

16*20 

} 



16*649 

26 

2720 

U*»& 


26 

** 


16*649 

26 

2741 

14*76 



1 

Air tight iron case 

16*649 

26 

2791 

16*80 





16*649 

20 

2788 

16*85 





15*649 

26 

2768 1 

16*50 


4 



16*649 

26 

2817 

16*60 




!«' 

16*649 

26 

i 2702 

15*80 




Wooden box 

16*818 

27 

2718 

16*10 


• 


’ 

16*646 

27 

2726 

16*10 





16*418 

27 

2788 

16*80 


01 



16*411 

27 

2702 

14*90 




” 

16*697 

1 

27 

2784 

16*06 




When the powder was directly exposed to the wet atmosphere the ballistioi oomnienced to suffer, os shown 

by the following data:- 


Voheated 

'Mm d months 


Freely exposed 



kilos. 

•c. 

f.s. 

14*76 



16*649 

26 

2741 



16*621 

26 

2702 

14*40 



16*621 

26 

2646 

18*66 



16*621 

26 

2684 

18*00 



16*611 

26 

2668 



18*10 



Of 


"i^yr 




.i A.... 
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London Section. 


oaMgTo,H:^W6,““ 


STUDIES OF BASIC CARBONATES. 

BY W. A. DAVIS. 

(This J., Aug. 31, 1906. pp. 788 enq.) 


Errata. 

P. 791, ool. 1, lino 40 ; Arzfuni ” 
P. 793, ool. 2, line 5 from bottom ; 
^ead “ product.” 


read “ Arzruni.” 
for “ produotH ” 


line 9, for OH.MgCOsH r€a<M)H.MgCO,H,2Ha0. 
P. 795, ool. 1, line 39 ; for Krystsll rmd Krjrstalle. 

P. 796, read heading of col. 3. Table III., Hwiati 
“Concentration OH.MgCOaH.^HgO per litre,*’ 

The asterisk in heading of col. 6, TaWe IV., “ t 
the analyses at top of p. 797, whilst the fontnoto teim 
to the asterisk on p. 797, col. 1, lino 3L 

P. 798, col. 1. line 7 ; for Mg{CO,Na) read Mg(0Q,|r»)j 


Journal and Patent Literature. 


a.--PLANT. APPARATUS. AND MACHINERY. 

{Continued from page 910.) 

English Patents. 


Heeding and rvaporaling liquids by means of steam 

Apparatus for . D. B. Moriaon. Fr. Pat. 360,413 

May 19, 1966. Under Int. Conv., May 24, 1906. 

See Eng. Pat. 10,817 of 1005 ; this J., 1906. 462.— T.F.B 


Atomising liquids : Centrifugal fans or machines for , 

P. Kestner. Lille, France. Eng. Pat. 20,698, 
Got. 12. 1905. 

'The improvement (;laime<l consists in constructing the 
‘Casing, in whicli the atomising fan works, of such large 
dimensions iuternallv, that the mist produced by the 
’fan is not thrown violently against the walla of the casing 
and condensed to liquid, but has room to fall slowly to 
the bottom bf the casing. By this arrangement * the 
atomised liquid remains for a (lomparatively long period 
Jn intimate contact with the air or goa, so that very 
complete humidification or washing is attained. — W.H.d 

Kilns ; Vertical . E. Rchraatolla, Berlin. Eng. Pat. 

21,116, Oct. 18, 1905. 

:i3BE Addition of Sept. 26, 1905, to Fr. Pat. 352,549 of 
1905 ; this J., 1906, 207.— T. F. B. 


French Patents. 

Vajwurs [Water, alcohol, ether, c(?c.]; Separation of , 

soluble in sulphuric acid and mixed with air. H. do 
Chardonnet. Fr. Pat. 301,648, July 26, 1906. 

The mixture of air and vapour is driven by fans, capable 
.of producing a pressure equal to from 80 to 120 mm. of 
water, througli a series of leaden chambers or towers in 
which a mist of sulphiirio acid is produced by suitable 
.atomisers. The towers arc provided with coils through 
which water or steam is circulated to produce any desired 
*temperaturo. The towers are arranged in senes, in the first 
< of which water only is absorbed by the mist of sulphuric 
acid, and in the last only the alcohol or ether. From the 
diquid condensing in the last chamber, the alcohol or ether 
is recovered by distillation. — W. H. C. 


energy of a moving fluid ; Process for transfomiiiH 
the chemical energy of a comhustible into the — — , am 

366,301 

See Eng. Pat. 3607 of 1906 ; this J., 1906, 74tk— T, F, B 

Drying or converting liquids into the solid state ; Procesi 

and apparatus for . J. Kuuick. Fr. Pat. 366,286 

Alay 16, 1906, Under Int. Conv., March 3, 1906. 

The cylinder, on the surface of which the materml ii 
^ be dried, is encased in a shell, and a current oNdr 
forced througli (he annular space lietween the 
The rapi<l current of air enablc.s the eva^ioration,.*© 
conducted at a low temjjeraturo, so that the solids ar<ynol 
overheated and injured. Several cylinders i^y b(8 
employed. If (he drying is conducted at tetuperaturas 
in tile neighbourhood of 40° C., the current of air must 
be previou.sly heated, but at higher temporaturos this is 
not necessary. — W. H. C. 

Dryer. Aktiebolaget-Separator. Fr. Pat. 306,640, 
May 23. 1906. 

The claim is for a centrifugal drying machine in whlob 
the |ierforations of the drum are made conical, and are 
provided with brushes or soiaiiers to remove any seJid 
wliich may accumulate in and stop up the orifices.— W.H.C. 


n.~FUEL, GAS, AND UGHT, 

{Continued from page 921.) 

Oxygen, carbon dioxide, and stfMm ; Kates of action of — . 
on carbon. P. Farup. VII., page 983. 


Jffvltiple effea evaporator ; Process for causing the 

liquid to trickle down the tubes in a . F, J. L. E. 

Lancelle. Fr. Pat. 366,046, May 5, 1906. 

In ordinary evaporators the liquid is introduced below 
.the lower tubo-plato, and rises up the wide central 
.tube to a level slightly above the upper tube- 
nlate the tubes are consequently always full of 
.liquid, and the bubbles of vapour are generated 
against the pressure of this liquid. According to the 
stieoifioation, the liquid is introduced through an injector 
placed at the lower end of the central tube. The liquid 
jui jMTojeoted vertically upwards, and falls os a spray upon 
the upper «nds of the evararator tubes, down which 
it tricMes. The level of the liquid is not allowed to rise 
.Above llM lower tube- plate, and the vapour is ||imerated 
muoh vXBUt eaoily, as the tubes contain nn ooltMi^liqnid 
^he dressute of which has to be overboma.««*W. ffiG 


English Patents. 


Agalomeraies, paint material, fud briqustUs, and the like 2 

Manufacture of . R. A. Le Maitro, Ixelles-Brussela, 

Belgium. Eng. Pat. 15,818, Aug. 2, 1906. 

See Fr. Pat. 356,951 of 1905 ; this J., 1906, 10.— T. F. B. 


Briquettes ; Manufacture of weather-proof hy means 

of binding materials soluble in water. R. Bock, Slniofaow, 
Austria, Eng. Pat. 23,902, Nov. 20, 1905. 

See Addition of Nov. 18, 1905, to Fr. Pat, 326,7Q$^M 
1902 ; this J., 1906, 466.-T. F. B. 


Petrokufji i Manufacture of sdidiM -v— • for uu at 
J* K. Stillesen, BrooklySLr^tl^^* Fnt. 

«iMi:t!c8L RAQ OQAnf lOAA . T lOAa laA . m 



Ol. ILr^pEL, GAS, & LIGHT. 


iGotBl. 1006 . 




|SiMa(»on] Oas>produGin& plants. H. J. Grice, Acocks 
T Gfien, WoroeBter. Eng. Pat^ 19^410, ^©pt. 2G, 1905. 
Two suction gewi producers, each of whiclf'oan supply all the 
gas required oy the engine, are connected through suitable 
yalves to a common washing and cleaning plant. Whilst 
«!»© producer i| in use, the other is held in reserve. When 
it is necessary to shut off the lirst, to clean out the clinker, 
the yalve controlling tfa^ reserve producer is ojiened 
slightly, and thh generation of gas is allowed to proceed 
in it until it is jn full working condition, w'hereujiun the 
valye is opened fully, and the lirst producer is shut off. 


Ode manufaati&e. R. (3. Shadbolt, Grantham, Lines., 
and C. B. Tully, London. Eng. Pat. 21,124, Oct. 18, 
1905. 

Th» process of blending producer gas and coal gas, 
described in Eng. Pat. 10,055 of 1905 (this J., 1900, 9l7), 
is modified by causing the producer gas, before it mixes 
with the coal gas, to pass through a mass of incandescent 
coke or the like, whereby tln^ (‘arbon dioxide in the pro- 
ducer gas is to a large extent reduced to the monoxide. 
In carrying out the process in a bench of horuziontal 
retorts, one of the retorts may be employed bm a reducing 
retort, being connected at the rear end, by a vertical 
channel, with the top of the gas generator, and at the 
ttont with an ascension pipe leading to the hydraulic 
main. ^ By this arrangement the producer jgas is led 
through incandescent coke, contained la the retort, on 
its way to the hydraulic main. — H. B. 


[»Swrt»on] Producer gas genrraiorH. T. W. 8. Hutchins, 
Manchester, and J. B. Wilkie, Liverpool. Eng, Pat. 
22,974, Nov. 9, 1905. 

Thk vertical pijie conveying the hot gas from the top of 
the producer to the foot of the scrubber is wound exter- 
nally with a helix of fibrous material, on to which water is 
fed i >and the nijxi is surrounded by a wider pipe, ojam 
%t "tlw top, anu communicating at the bottom with the 
^ ttiace beneath the fire in the producer. When the pro- 
in action, the air supply is drawn down the latter 
AjAd carries with it the steam given off by the wet 
Qbrou6 material. The producer is clostnl below the fire 
grate, by a horizontal plate on to which water is fed, and 
t^he steam generated from it likewise mingles with the air 
Btipply.— B. 

Gas retort ; ItUroduction of steam or gas into a . 

O, A. Heckert, Munich, Germany. Eng. Pat, 25,045, 
Beo. 2, 1905. 

Sia Fr. Pat. 360,032 of 1905 ; this J., 1906, 466.— H. B. 


Producer gas plants. Tangves, Ltd., and J. H. Pitt, 
Smethwick, Staffs. Eng. l*at. 26,763, Dec, 22, 1905. 
The improvements claimed consist essentially in the 
©(Httbination, with the gas plant, of a heated chamber, on 
to the walla of which the gas-charged water from the 
drain^box of the scrubber of the gas iilant is delivered, in 
order to expel evil-smelling gases from the water, and 
lender it fit for re-use. In applying the method to a 
suction gas plant in connection with a gas engine, the 
water from the scrubber is delivered into a tank, pumped 
thence through the water jacket of the engine cylinder, 
delivered hot in the form of a spray on to the outside of 
the exhaust-gas box, and, thus purified, is led into a tank and 
again delivered into the scrubber. The carbon monoxide, 
&o., exfielled from the water, may either be allowed to 
escape along with the exhaust gases, or may be kept apart 
from the latter for use. This system enables the usual 
circulating twiks for the engine to lie dispensed with, 

—H. B. 

Otsifying raw txmtbustihU materials ; of and 

apparatus far . P. Hoering and W. "^Wieland, 

, 5 , &irUn, JSng. Pat 2245, Jan. 29, 1906. 

Oas is generated from combustible materials, such as 
neat imd the like, containing large quantitiM of. water, 
oy llmt cai^boiiiaing them in a vertical still tiriretort, and 
tluMfWoducIrMr irMirom the coked substanoelixa nanerator. 


situated beneath the retort, and se^^rated from the latter 
by a valve, the generator being fed periodically from the 
retort. The retort is heated externally either by the hot 
producer gases, or by the combustion of the distillation 
gases. To prevent damage to the separating valve by 
the heat of tlwi coke in the retort, the latter is fwovided 
centrally with a vertical pipe, o]>en at both ends, and 
extending from near the top to near the separating valve ; 
the steam generated in the upper parts of the fuel is thus 
led down, and discharged into the coke near the valve, 
cooling the coke, and then mingling with the distillation 
gases. Alternatively, the valve, or the portion of the 
retort casing near it, may be water-cooled, the steam 
generated being passed into the a]u»aratus. The gases 
ami steam liberated in the retort may be led down into the 
generator either directly, or after liaving been burned in 
fire-tubes surrounding the retort. — H. B. 

Suction gas producers. F. Bauke, Berlin. Eng. Pat. 
8276, April 5, 1906. 

See Fr. Pat. .303,348 of 1966 ; this J., 1906, 842.--T. F. B, 

Oas retorts. T. Jerrat-srh, Schwerin, Germany. Eng. 
Pat. 8433, April 7. 1906. 

See Fr. Pat. 365,162 of 1906 ; this J., 1906, 919.— T. F. B. 

Gas generators ; Suction . F. Bauke, Berlin. Eng. 

Pat. 8778. April 11. 1906. 

See Fr. Pat. 365.364 of 1906 ; this J., 1906, 920— T. F. B. 

Prvtejciive gas ; Production of non -oxidising , for use 

in conjunction with petroleum and other combustible 
liguul.s. C. Martini and H. Hiineke, Hanover. Eng. 
Pttt. 10,948, May 10, 1906. Under Int. Conv., May 15, 
1905. 

See Addition of Got. 31. 1905, to Fr. Pat. 337,733 of 1903 ; 
this J., 1906, 363.— T. F. B. 

[Air-] Carburetting process, and apparatus therefor. F- 
Grunewald, Behoueberg, Germany. Eng. Pat. 12,127> 
May 24. 1906. 

Air is carburetted at ordinary atmoBphcri<* temi)eratures 
by passing it through a rotating drum containing a net- 
work of intersecting burs, which arc kept constantly 
wetted with a thin film of “ viscous liquid fuel ” (t.c., 
liquid hydrocarbon having a sp. gr. exceeding 0*7). — H, B. 

CarbureUing apjtaratus. F. Grunewald, Schoneberg, 
Germany. Eng. Put. 12.128. May 24, 1906. 
“Non-absorbent balls, preferably spherical and of such 
a size that the interstices between them are not filled by 
theliauid,” are used as filling material for the carburetting 
chamber of an apparatus for carburetting, air by means 
of liquid hydrocarbon. — H. B. 

Incandescing bodies for electric incandescent lamps 

Manufacture of . A. Just and F, Hanaman, 

Budaiiest, H. Landesberger end I. Balzrnann, Vienna, 
and Verein. Electricitats A.-CL, Budapest, Hungary, 
Eng. Pats. 20,175 and 20,175a, Oct. 6, 1905. 

See Fr. Pat. 368,272 of 1905 ; this J.. 1906, 213— T. F. B. 
French Patents. 

Washer for coal and other materials. Hcyl and Patterson, 
Incorporated. Fr. Pat. 364,640, Jan. 23, 1906, 

The washer consists essentially of on oscillating table,, 
the foundation of which consists of a series ofltransverse 
laths, alternately fixed and movable. The laths placed 
at one end of the table are close together, and have only 
one side inclined, whilst those at the other end are farther 
apart, with the intervals gradually diminishing between, 
tnem, and have both their faces inclined, finest, 

impurities are removed at the fenrmer end of the table. 

—A- Q- L. 

FW ; Method of preparing sdid . k Fr,. 

^ , Fat 865 , 762 , April 30 , ' 

Ltrsn^ijIKiiikined macnesium oarbonata iift' awsed in. 



OnL 


Cl. n.-FUEL, 


petroleuia unti^l they h^ve ebaorbed w much ns they will 
take up (about three times their own weight), and," after 
draining, they are ready for uae as fire-lighters, &c. — C. k 


<7oire ovena / System of high^temperaiure — 
Ippolito. Fr. Pat. 366.808, March 7, 1906. 
Int. Conv., March 9, 1905. 


Under 



the lioiizcmtal ahanneit#, S and F, and tmite idtli 
frmn £ at 0, l#ienco they pam under the sole Ol 
to «waTO into '^ie collector, W, leading 
obimitey ataolt r that is to say, -.the gaew from thh t#o 
oTena are concentrated in order lo heat the soles ol hoith. 
The horizontal obannols may he replaced by vhi^al 
ona8.-!-0. 8. ^ ^ , 



fig,2 



TriI kyvtem is shown in the aooompsnying illustrations, of 
which f^. 1 is a plan and Fig. 3 is an end view, mrtiy in 
eebtionV M the gases issuing from the Oven, E, heat the 
hpris^lld elmn]^ fi and 1, and then heat the sole of 
' on issuing from the horizontal 

'|||p^fl0;'^^anner the gases from the oyej|^pi^ traversjs 


Uoic own. O. A. Gobbe. Ei^at 366,002, May ft, 1006. 

Under Int. Conv., May 15,4903. 

Tub principle involved is the utilishfion of the gMM 
distilleil from the cool for transmitting the cnklories nber- 
ated by the red hot coke to the coal under distl^Mon, 
the requisite heat for keeping the apparatus at work Jbeing 
furnished by burning a little coke^ ooke-ovta gas, or' Other 
gas. The oven consists of a number of ovens joined in 
pairs, and conimunicating by means of conduits fitted 
with regulating bells and an aspirator. Each Oven is 
providofl with a bell for admitting air to the upper pert 
of the oven, two charmng orifioes, and a conduit leading'^ 
a tank for the surplus gas. Conduits with remilator' 
bells are provided uuder the sole of the ovens, For the 
fwl mission of air under the sole. — 0. 8. 


JSotfcr fire-box for liquid or ganeous fuds. A. and S. 
Soiglo. Fr. Pat. 301,697, July 1, 1906. 



The ordinary fittings being removed from the <#, 
the liquid or gaseous fuel is injected by two or .’lfi^.^ 
injectors, c, c. m the direction indicated % the li||||i<k„0(, ji^* 
At the bottom of the flue, a, is placed an air cbiwSj^Or 
casing, 6, the upper surface of wnioh is stoppad ft|’whiowk> 
and provided with rows of openings, c, in each oLthe step^^kv 
The nir necessary for combustion is drawn thrd^h these 1 
openings by the natural draught in the direction indicaM ' 
by the arrows, ho that the gaseous fuel bums progressiVfrty 
along the whole length of the flue. — W. H. C. 

Heat energy ; Appantius for the produxtiou of ‘Hi o 
dosed rcccimr. M. Castelnau. Fr. Pat 3(9i$,9CI^ 
April 23, 1906. 

The ajiparatus consists of a strong closed receiver, into 
which a combustible gas or liquid (c.g., petrol) and agjMeous 
or li(]|uicl supporter of combustion (e.g., compressed or 
liquefied air or oxygen) ore forced simultaneously by mpjMUi 
of a system of three pumps. A certain proportloti of, 
water is olso injected into the receiver. The combustiblw; 
mixture is ignited electrically or otherwise, thfieby . 
producing a mixture, at high pressure, of steam and the ' 
products of combustion, wmoh is led ofi from the reclil^W^ 
to drive a motor. — H. B. 


Smoke : Process of washing and laying J, F. P. 

Kestner. Fr. Pat. 366,453, April 21, 1906. ITnder 
Int. Conv., May 6, 1906. 

8»e Eng. Pat. 0649 of 1906 ; this J., 1906, m--T. F, 3B. 

Oas containing suspended dust or smoke ; Proeee# for 

the rapid washing of J. F. P. Kestner. Fr. Pat. 

866,452, April 21. 1906. Under Int. Conv., May 6, 
1906. 

Sbh E^. Pat. of 1905 : this J., 1906, 464.-^X. I*. B. 

Oaaeous mixture containing hydrogen andmdhane ! JUtmu- 

factwo of a . P. Sabatier. Fr. Pat d61«6|6, 

July 7, 1906, 

Ih ijhe jjlll^ntee'^ earlier French patento (thie J., 1903, 
processes lor producing a 



a. m.--I)|jSTRT»|lVE DISTILLATION* &c. i 


of hydrogen and methAno by (1) dooompoaing water-goa 
«A^fefienco of reduced nickel, iron, or cobalt, at 300^ — 
and (2) oauaing steam to react upon the oarlwn* 
ised metals at 400° — 6^ C. According to the present 
invention the two operations are conducted siTnultaneously ; 
a mixture of steam and water-gas is led over the reduoi^ 
metals at 400° — 500°, and from the product any useless 
constituents, subh as carbon dioxide, may be removed 
if desired. Instead of water-gas, any gas containing 
carbon monoxide, with or without hydrogen, may be 
employed ; c.g., producer gas, blast-furnace gas. — H. B. 

Chs producer. O. Viarm6. Sixth Addition, dated 
March 31, 1906, to Fr. Pat. 309.432, March 27, 1901. 

Ak annular steam generator, situated at the base of a 
suction gas producer, is provided with lateral holes for 
escaM of the steam, and with a hole in the bottom through 
which the excess of water may drop into the enclosing 
ash-box. An outlet pipe at the base of the asb-box allows 
the water to flow out into a reoeiver, whert‘by the workman 
is enabled to judge of the siiffieieucy or otherwise of the 
water supply. In order that the suction of the produ<*or 
may not disturb the free flow of tlio water from the ash- 
box, the wall of the latter is ]x>rforated at a isjint above 
the water outlet ; the water thus Hows out at a pressure 
equal to, or but little inferior to, that of the atmo^here. 

(}a$eou9 mixtures ; Centrifugal separator for . E. 

Maxza. Fr. Pat. 3«ri,.534, April 24, 1906. Under 
Int. Conv., April 29, 1W>5. 

See Eng. Pat. 7421 of ltH)6, this J.. 1906, 841.— T.F.B. 

Sulphuretted hydrogen}, Process for removing from 

gas. E. Burschell. Fr. Pat. 306,047, May 9, 1906, 
To remove sulphuretted hydrogen from gas in the wet 
way, the gas is washed with an alkaline solution of ferric salt, 
obtained, for example, by dissolving 3 j)ar1s of potassium 
tartrate m 100 parts* of water, and adding an excess of 
ferric by^b'oxidc containing caustic jwtash or potassium 
carbonate. The ferric hydroxide is at fir.st dissolved 
partly by the tartrate; as the dissolved portion is 
precipitated in the form of sulphide by the sul- 

g bftxetted hydrogen in the gas, fiosh quantities pass 
»to solution, the dissolving and precipitation pro- 
ceeding as long as any feme hydroxide remains. The 
sulphide of iron produced is then oxidised in the air, with 
liberation of sulphur and formation of ferric hydroxide, 
soluble in the liquid as at the start.— H. B. 

Sulphur and cyanides from spent oxide, dc. ;• Process and 

WD^ratus for the. extraction of . ,T. J. M. B^cigneul. 

^ird Addition, dated Ajinl 7, 1906, to Fr. Pat. 345,071, 
July 23, 1904. VII., page 985. 

Calcium carbide } Method of making . H. L. Harten- 

slein. Fr. Pat. 365,800, May 1, 1906. 

SeuIT.S. Fat. 819,219 of 1906 ; this J., 1900. 544,— T.F.B. 

Cidcium carbide and method for its rrmnufaciure. H. L. 

Hartenstoin. Fr. Pat. 365,801, May 1, 1906. 

See IJ.S. Pat. 819,220 of 1906 ; this J., 19(M], .544.— T.F.B. 

Cakxum ct^rbidc; Method of protecting , H. L. 

HartensSpin. Fr. l*at. 306,802, May 1, 1906. 

See tD.S. Pat. 8i0,221 of 1906 ; this J., 1906, 644.— T.F.B. 

Calcium carhide } Process and appiratus for making . 

H. I,. Hafienstem. Fr. Pat. 365,803, May 1, 1906. 
See TT.S. Pat. 819,222 of 1900 ; this J., 1906, 544.— T.F.B. 

Filaments for incandescence lamps ; Manufacture of . 

J. Oanelio. Fr, Pat. 301,602, July 3, 1005. 

See TT.S. Pat. 829,608 of 1906 ; this J.. 1906, 919.— T.F.B. 

Lushinous bodies for electric incandescence lamps ; Process 

for making H. Kuxel. First Addition, dated 

Jldy 26, 1905, tp Fr. Pat. 359,025, Jan. 9, 1996, 

S«E Pai.a6,4e2 of 1906 ; tliis J., 1906. 307.— T.F.B. 


FUamentsJor incandescence lamps. A. Just and"!". Hana- 
raan. Third Addition, dated Peb. 14, 1906, to Fr. Pat. 
347,601. Nov. 4, 1904 (this J., 1906, 431 and 1220, and 
1900, 843). 

Tungsten filaments obtained as in the original patent 
are amorphous, and therefore break readily. By incor- 
porating with the tungsten a small proportion of certain 
more readily fusible metals, such as chromium, vanadium, 
tantalum, thorium, &c., the filament during the final 
heating fuses so far as to assv>me a crystalline character, 
with interlacing needles, whereby its fragility is overcome. 
The process consists in forming into filaments a mixture of 
finely pulverised tungsten, a small projiortion of one of the 
metals mentioned, and an organic binder ; carbonising 
the mixture ; eliminating the carbon by heating the 
filament in a mixtiiro of steam and hydrogen ; and ^ally 
heating the filament electrically to a high temperature. 

-H. B. 

FilamerUs for incandescence lamps. A. Just and F. 
Hanarnau. Fourth Addition, dated Feb. 19, 1900, 
to Fr. Pat. 347,661, Nov. 4, 1904 (see preceding abstract). 
A FILAMENT of carbon, or of metal, or of a mixture of 
carbon and metal, is coated with tungsten or molybdenum 
by heating it electrically in a low-pressure atmosphere 
oi hydrogen containing a gaseous compound of the metal. 
A pressure of ‘200 min. of mercury is suitable. It is stated 
that at a low pressure the deposition of the metal occur 
more uniformly, and tlio dejKisit has a crystalline form. 
Several filaments may bo mounted in series, and submitted 
simultaneously to the proc<JSM. — H. B. 

Conductor ; Electric , especially suitable for incan- 

descence lamps. Parker Clark Electric Co. Fr. Pat. 
360,236, May 14, 1906. 

See U.S. Pat. 821,017 of 1906 ; this J., 1000, 694.— T.F.B. 

in.— DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

[Continued from page 921.) 

Carbonisation of wood by sufjerheated steam. F. Elfstrom. 
Teknisk Tid.skrift, 1905, General Section, 289 — 291. 
Proc. Inst. Civil Eng., 1906, 164, 60—61. 

vSuPBKHEATBi) stoani is introduced directly into the first 
member of a row of retorts ; the steam, together with the 
gases evolved from the wood, then passes to the next 
retort, and so on. The greater part of the heat is required 
for evaporating the moisture contained in the wood, but 
the sttmm need not be so highly suiierheated for this 
purpose as for the subsequent charring of the wood. 
The lioticst steam is therefore introduced into the retort 
in which the carbonisation is nearest completion, whilst 
the fresh wood is charged into the last retort of the series, 
wherein it is subjected to the action of the steam and gases 
coming from the other retorts. With ton largo retorts 
connected in series, each of 20 — 30 cb. m. (about 700 — 
1000 ob. ft.) capacity, carbonisation is completed in 12 — 
20 hours, whilst drawing and charging take 4 — 5 hours, 
HO that each retort can l)o worked ofi once in 24 hours. 
When carbonisation is complete in a retort, saturated 
steam is passed in for one hour ; tliis becomes superheated 
to some extent, and after passing through the superheater, 
is used for completing the charring in the next retort. . 
Water is next introduced, in small quantities, into the 
cooling retort, and afterwards, for one hour, a fine spray 
of water is sJiowered ujpon the charcoal, which is then 
ready to be drawn. The mixed steam and gases from 
the finished retort, on their way to the superheater, are 
led through boiling water in a covered tank, in which 
the heavy oils (b. pt. 200°— 260° 0.) are condensed. It is 
stated that by working with superheated steam, the yield 
of oil is increased by about 17 per cent, and the oil is of 
much better quality, whilst the oonsumption of fuel doei 
not exceed 15 per cant, of the weight of charcoal obtaii;wii^ 
woodman^s chips and saw- mill refuse can be used 


“ /’•'«* Baku cr, cd6 oU ; ^.examination 

wlTlS mS’' “• H«..Ind.. 

‘'‘*® WM brownish, black. 

' ftTio ’ *“ unpleasant odour. It had a an. 

^.**“*u^ 15 C., and on distillation in an Engler'e 
lonP **"* results ;— Benzine (at 95'’ to 

^ 0 ’ an S' n'Hl t**' “"*■• ’ I®*'™'™™ 040“ to 

(at 28^’c f'aS'er'^nonl*r£“'' “®"‘' ' distillate 

at dJ8U t.)s sp. gr. 0*902, 59 per cent. ; and 1 o»k (cases). 

process, carried out 
as far ^ {wssiblo under the same conditions as in practice, 
eavo the following yield : -Cracking distillate. 78 ; coke 
nnJv assumption that the 

the gas were methane 
^d ethane, it was found to have the following composition 
by volume :~Carbon dioxide, 0*« ; unsaturated hydro- 
oaHions, 12*0; oxygen, 1‘0; carbon monoxide, ‘2“2 ; 
hydrogen. 8*8 ; methane, 43*0; ethane, 31-9; and 
hydrogen sulphide, 0*6 jicr cent. A comparison of these 
hgures with those of various naturally occurring mineral 
gases shows a striking agreement, and hence the author 
infers that the formation of natural gas and of cracking 
gas iH due to analogous processes. The heat of combustion 
of the gas analysed calculated from its chemical com- 
>x>sition is 8400 calories. The author points out that on 
ail average about 10 cent, by volume of the petroleum 
residue submitted to the cracking process escaiies in the 
form of gas and suggests that factories should take steus 
to utilise this gas.— C. A. M. , 

Mtner^ hihricating oils ; Chemical, constants in the 

MOO • KissUng. Chem.-Zeit, 1906, 

oil, 932 — 933. 

In widition to the iodine value and Maiimen^ figure, the 
author has determined the amount of a.sphaltum. pitch 
formed on i^ating the oils, and terms the result the 
rosmilication number ” ( VerfMrzu.ngszaJU). In making a 
determination, fiO grins, of the oil are heated in a ther- 
mostat for 60 hours in five periods of 12 hours each, at a 
tempi^raluro of 125'» to 135" C., the heating being dis- 
continued for 12 hours each night. The oil and the 
pitch-like residue arc then washed with [lotroleura spirit 
into a 5(K) c.c. flask, which is filled to the mark with the 
same solvent, and allowed to stand for 1‘2 hours. The 
deposit is then collected on a weighed filter, washed 
with fwtrolmim spirit, dned, and weighed. The amounts 
of as phal turn -pitch thus obtained with 21 repnwentative 
oils ranged from 0*044 fier cent, to 3-114 per cent. The 
iodine values were determined by Wijs’ method upon 
1 dissolved in 25 c.c. of carbon tetra- 

chloride, and the Maumen^ figures by treating 50 c.c. 
of the oil with 25 c.c. of sulphuric acid (100 per cent, 
monohydrate) in a well-isolated apparatus devised by 
the author. The following are typical of the comparative 
results : — 


rodn&i by refining the oil. The n«tbi<h iMf thb orodo oil 
from which the IttbUbaat was prepaied had a%mild6rahl« 
infitience on this constant, anoit would siMiin hklrap 
and Russian o»s 4re thoJX 
Font turbine oils examined differed greatly ait rilciMPds 
the formation of mtch jO-081 to 2*12 ^r cek). wlSSSas 
th^e wae but little difference in their iodine values and 
MaumemJ fapres. In practice the four oils behaved 
approximately in accordance with the indications shown 
ny the resmification number, and the oil yielding 2*12 nor 
cent, also dirtied the machinery through separation of 
the pitch afUir the usual lubrication whilst the turbine 
was not being used.— C. A. M. «*v*x*w 

Peirdeum production of Roumania, Bd. of Trade J 
Oct, 4, 1900. [T.R.] 

Koumanian petroleum during the first 
as foUols^— ^ with the first half of 1906, was 

First half, 1006, First half, 1006. 
Metric tons. Metric tons. 

Production of crude petro- 

272.167 404 358 

Production of petroleum “ ' 

Expo"^”""* •• *“**>287 

(5rudo distilled jictroleum 19,904 

oil 39,887 

26,046 


18,387 

08,918 

34,016 


French Patents. 

Ili/drocarbonsj Process for the paHial dchydrogenaiion 

of - . f^oc. Anon, dos Combustibles Industries. 

Fr. Pat. 365,428. April 19, 1906. n^us^neis. 

It is stated that hydrocarbons (tars, tar offs, &c.) can be 
nolymerised or condensed to form other hydrocarbons 
by passing air. alone or mixed with oxygen, o«me, or 
Home inert gas, through the heated hydrocarbon ; thaheat 
pr^uced by the partial oxidation and oondensation is 
said to bo sufficient to complete the distillation. The 
products are similar to those produced by ordinary dis- 
tillation at a higher temperature. The following is iS 
example of the process: A cool tor of sp. gr. 1*1706, 
mid elementary composition, carbon, 91*07 per cent, 
hydrogen, 5-36 per cent., is first heated to 105® C., and air 
IS blown in at the rate of about 2 litres per minute per 
kilo, of tar ; the distillation is continued untU the temn^ 
ture has reached 180“ C., when a pitch, of the eompositioii. 
carboi^ 91 per cent, hydrogen, 9 per oeftt.; andof gp. '< 
obtained. By similarly distUling a miWS 
oil tar (sp. gr. 0-937), previously heated to 800^ 0., until 
the temf^ratiiro is 375* C., it is stated that the product* 
consist of a scries of hydrocarbons of value as Inbrioant*. 
and a pitch wliioh is well suited to briquetting purposes. 


Oil. 

8ji gr. at 
15" c. 



Vlgcoslty In 
Kn^ler’s 
anparatutat 
26" 0. 

Solidification 

point. 

Flashing 

point. 

Ignition 

point. 

Asphaltum 

pitch. 

lodlas 

value. 

A; 

lCa«inefi4 

figure. 

American aplndle . . . 

Do. reflned , . . 
BuMlan machine . . . 
Amerioan turbine . . 
Machine (? TexM) . . 

0-870 

0-875 

0-B07 

0-022 

0-948 

6-20 

5-00 

27-0 

16-60 

18*00 

^C. 

0 

0 

fluid at— 15 
—2 
—9 

"C. 

200 

200 

216 

220 

214 

"0. 

226 

228 

266 

267 

260 

per cent. 
0-696 
0-144 

0- 250 

1- 730 
1*612 

11*05 
10*20 * 

! 7-20 

10*88 

0*48 

L, *'^'0, 

f n*g , 

1 10*7 

- 8*1 

16*1 

18^4 


- tu T ^ pwraueiism Dotween the numbers 

in the last three columns, but the agreement between the 
amounto of aspbaltum- pitch and the Maumen^ figures was 
oloMr than iHjtween the Maumen6 figures end iodine values. 
In the author s opinion but little reliance can be placed 
iodine number as a constant, and little more upon 
the ^umca4 figure. But he considers the resinification 
as a useful criterion of an oil. The amount of 
^iU*pitoh formed on heating Was materially 


Ammonta ; Extrading from mdiguor, A. 

FUlunger. Fr. Fat. 366,709, Afjril JO, 1906. 

8*® honor is heated, preferably in a colunm apparatus, 
v^thout addition of lime. The ammonia is 0<dl«ewd, an d 
the liquid, freed from all but a minute !^oporti(m of 
combined ammonia (0*06 per cent.), is pumnsd into a 
cooling tower, whence it is taken to the sorufiher. to be 
again, used in absorbing ammonia from gas. The proesMi 
IS repeated indefinitely, so that one and Sm ■aim r quantity 
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a. IV.~COIiOU«S&G MATTERS A DYESft^sf 




CO^Bl. 1906 


of gag wa^ oir^^tea ootitmuaUy» hasA further addiHeiiii 
of washing wliiW Me unneoegaary. Two kinda of diatilling 
ooluama ehdtm: one adapted for use when super- 
heated or dry tteam is directly employed to drive off the 
ammo&iat and the other* in which indirect heatin|; by 
ordinary vapour is used, with or without the aid of dry 
steam.-— E. 8. 


IV---OOLOUR1N6 MATTERS AND 

dyestuffs. 

[Continued from jxige 924.) 

Aw dyestuffs derived from the pyridine eerics. R. Baumort. 

Ber., 1906, 89, 2971—2976. 

Thu author has i>repared axo dyestuffs containing the 
pyridine ring byoombinmgthodiazo-dcrivativesof p-ainino- 
y-atilbazol and p-amino-a-stilbazol with phenols and 
amines. a-^StilbazoUp-nzo-^-naphlhol hydrocMoride, pre. 
pared by combining the diazo-donvative of p-amino-a- 
fltilbazol with d-naphthol in alkaline solution, and subse- 
quently acidifying with hydrochloric acid, crystallises 
from hot alcohol in red-hrown leaflets, m.pt. 252 — 253® C. 
The dyestuff is slightly soluble in hot water, and its 
eolation dves silk, wool, cotton, and mordanted cotton red. 
■y-StilbazoUp-azo-^-naphthd hydrochloride was prepared 
in a similar manner from p-amino-y-slilbazol. It dyes 
rather darker shades than the foregoing com^Kmnd, and 
melts at 257® — 258® C. a-StUhazol-p-azoresorcinol is only 
slightly soluble in water, and dyes silk and cotton 
veliowish- brown, wool, and mordanted <’otton coffee- 
brown. y-Htilbazol'p-uzoreaorcinol gives redder shades 
than the corrosiionding a-corapound. Sodium -a-atUbazol- 
p^azo-^-naphthol sulphoruiie., obtained from Schaffer’s salt 
dyes silk, wool, cotton, and mordanted cotton bright red. 
Sodium-y’etilbazol-p’azo^ft-naphthol svlpkonate jxisseRses 
similar properties to the foregoing. J)ieodium-a-atilbazol- 
p^zo'flt^naphthol^disulphonate, obtained from R salt, dyes 
uilk, wool, and cotton bluish-red, and mordanted cotton 
violet. Diaodium-y-atUbazol-p-azo-jd-ruiphlhol diaidphomte 
has similar dyeing properties, but produces rodder shades 
on mordanted cotton. — J. C. C. 

Isoroaindone and analogous compounds [Azine dyestuffs ^ ;; 

Constitution of . H. Decker and A. Wtirsch. 

Ber., 1906, 89 , 2653— 2656. 


(OOOOBHaCeHa.CfOH; 


[Hg.CKi 


however, rapidly paasea into the hydrolyapd aporhodamine 
base, and appears not to be capable of isolatiOA, ^wing 
to ite readiness to foitai the lactone. When, however, the 
ester hydrochloride is treated with alkalis in cold alcoholic 
solution, the ester base is formed, the oarbinol hydroxyl 
group becoming at the same time etherified. With 
ammonia in alcoholic solution, an acid carbinolimide is 
produced. The aporhodamiiy ester salt dyes tannin- 
mordanted cotton yellowish-wd. The dyeings are stronger 
and a little bluer than those of aporhodamine ; they are 
also faster to washing. 


Apor}ix>damine ethyl tster-carhind ethyl ether 

,CoH,.N(CH8)2 

(COOCsH6)C6H4.C(OC2Ht)<' >0 

is formed by treating the cold alcoholic solution of the 
ester hydrochloride with the calculated amount of potas- 
sium hydroxide. It separates as a viscid mass, which 
becomes crystalline after some time. It crystallises 
from hot alcohol m small, colourless prisms of m.})t. 105® C. 
It is easily soluble in cold alcohol, ether, Ininzene, or 
xylene. The substance dissolves in hot aoide, with 
elimination of alcohol and formation of a coloured salt, 
identical with the original ester salt. 


A porhodamine- imide 


oc.cyuc 

NH—' 


/C6H,.N(CHa)2 

/ >0 




CeHj.CH, 


is obtained by treating the aporhodamine ester hydro- 
ehloride with ammonia in boiling alcoholic solution. 
Clistoning white prisms of m.pt. 227“ C. separate, con- 
taining half a mol. of alcohol, which is expelled by heat. 
The substance dissolves in boiling dilute ao’ds, yielding 
colourless salts. ISaponitication experiments with alco- 
holic ix>tash or conctmtrated mineral aiuds were without 
result. Tetra-ethylrhodamine-silver nitrate and aporho- 
damlne-silver nitrate are also descrilied. (See also tnis J., 
1905, 1296.)— J. C. C. 


Indigo ; Analysis of . C. Rawson. XXIII., page 1009, 


In order to decide between the para- and ortho -quinonoid 
formula for dyestuffs of the azonium class, the authors 
-kave studied the action of phenyl-magnesium bromide 
on isoroaindone. If it possessed the para- quinonoid ketonic 
'lormnla it should, like cyolaminone, yield a tertiary 
darbinoi passing into a phenylated napbthazonium salt 
on treatment with acids. No such reotition, however, 
took place, and the conclusion is drawn that isorosindone 
possesses the ortho- quinonoid formula, 






The molecular weight was confirmed by a cryoacopio 
determination in benzene solution. — ,J. 0, C. 


Khodaimnes \Tyrone dyestuffs] ; Contribution to (he 

kno^dge of the . E. Noel ting and K. Dziewonski. 

Ber., 1906, 89 , 2744—2749. 

Aporhodamine ethyl ester hydrochloride was obtained by 
paeiiing dry hvdtogen chloride through a IxiUing solution 
of the base in absolute ethyl alcohol for 8 hours. It 
crystallises from boiling water containing a little hydro- 
chloric acid in bright red needles possessing a gold reflex. 
It is very easily soluble in cold alcohol, and fairly so in 
cold water. It melts at 95® 0,, and contains 5 mols. of 
water of crystallisation, of which four are lost by drying 
in a vacuum over sulphuric acid, and the remainder by 
heating to 120* C. By treatment with aqueous alkalis 
or moist silver oxide, a coloured base appears to be first 
formed, wbiob. gives a yellow sohution on extraction with 
ethsi^ suMtanoe, pondbly the pseudo-carbiiwl base 

of ‘^tlke aporhodamine ester 


Dyestuffs ; Recognition and discrimination of artifieial 
organic . G. Gulinow. XXIIL, page 1007. 

English Patents. 

Dyestuffs: Manufacture of new azo . G. B. Ellis, 

London. From Cliera. Fabr. vorm. Sandoz, Basle, 
Switzerland. Eng. Pat. 22,738, Nov. 0, 1905. 

See Fr. Pat. 359,222 of 1905 ; this J., 1906, 424.— T. F. B. 

Dyestuff ; Production of a sulphuretted J sulphide] black 

E. Vidal, Paris. Eng. Pat. 23,733, Nov. 17, 1905. 

A NEW dyestuff, which is applicable directly to cotton 
dyeing, is obtained by heating sodium sulphide aud 
sulphur with amino-o-cresol or the corresponding nitro 
or nitroso compound for about 30 hours at a moderate 
temperature and in presence of water. Example , — Boil 
in an iron vessel with reflux condenser, 100 kilos, of amino- 
o-cresol, 80 kilos, of soilium sulphide, 60 to 80 kilos, of 
sulphur, and 800 litres of water.— I). B. 

Dyestuffs Manufacture of ortho^oxymormixo . 

O. Imray, London. From Farbwerke vorm. Meiater, 
Lucius, und Briining, Hooohst a/Main, Germany. 
Eng. Pftt. 26.383, Deo. 18, 1905. 

6es U.S. Pat. 827,468 of 1906; this J., 1906. 922.— 

Dyeatuffs Manufacture of new azo , 8oci6t6 pour 

rind. Chim, a B4le, Basle, Switzerland. Eng, Pat. 
12»421, May 28, 1906, Under Int. Conv., May 

See ^ May 29, 1905, to Fr. Pat. 821,640 of 

1902 i this J., 1906, U.-T. F. B. “ 
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-4niAtweftni <»!«* j>»w<ui# nutking 

mme. M. VLvOmmtOt Germany, Awignor 

to Badiiono AdiIUA und Soda Fabiik, Xtudwlgshafen 
on Rld|o. G«r^ U.S. Pat. 831, 0(», Sopt. 11, 1006. 
N»W itntlwaiSeiw dorivativei are obtiiijtied by treaHng a 
4>halc^en4*iHinnoaQthraquinoQe, aabatituted in the who 
piMition to the amino group, c.g., 4<bhloro*l*amino-2< 
methylanthraquinone, with a mixture of nitric and 
flulphurio acids, wd then with phenol. They are obtained 
in the form of <^stal«, insdunle in alkalis. After being 
aulpjhooated, the products (fyo wool in blue sliades from 
an aoid bath.—A. 8. 


Procesi of maUng o^hyifo amrkn ^m . 

l^fbwerke vorm. Meister, Luoiua, niui Btraung. Fr, 
Pat. 361,640, July 26, lOOR f T 

Sxi 0.S. Pat. 827,468 of 1906 ; this J., 

Dyestuff $ : Prouss for ^sparing rsd^ deep red fo vMtt, 

sulphide . Farbwerke vorm. Meister, Lucius, und 

Bruning. First Addition, dated Aug. 6, 190S, to Ff. 
Pat. 361,608, July 4, 1905. 

8X1 Eng. Pat. 14,643 of 1906 ; this J., 1906, 260.— T.F.B. 

Dyestuff suitable for preparing lakes ? Process for making 

an azo . Farbwerke vorm. Meister, Lucius, und 

Bruning. Fr. Pat. 366,110, May 11, 1906. Under 
Int. Conv., July 12, 1905. 


Frxnoh Patents. 

1 niigo ; Production of finely dimded . Badische 

Anilin und Soda Fabrik. Fr. Pat. 361,589, June 28. 
1905. 

SXB Eng. Pat. 12,854 of 1905 ; this J., 1905, 886.— T.F.B. 

\ A- Dihydroxy naphthalene : Production of monoalkylethers 
of , and mono- and disazo dyestuffs derived there- 

from. Badisohe Anilin und Soda Fabrik. Fr. Pat. 
364,685, Manih 26, 1906. Under Int. Conv., Sept. 8 
and 13, 1905. 

Bxk Eng. Pats. 7287 and 7287A of 1906 ; this J., 1906. 
922.— T.F.B. 

h^-Diaxonaphthulsul phonic acids and their salts ; Produc- 
tion of . Badische Anilin und Soda Fabrik. 

Fr. Pat. 365,919, May 4, 1906. Under Int. Conv., 
April 14, 1906. 

, Bxx Eng. Pat. 10,323 of 1906 ; this J., 1906, 751.— T.F.B. 

Dyestuffs ; Manufacture of red vat [anthracene\ . 

Badisohe Anilin und Soda Fabr. Fr. Pat. 365,920, 
May 4, 1906. Under Int. Conv., April 18, 1906. 

By condensing a diaminoanthraquinono, especially 
1.5-diaminoanthraquinono or a- or p-diaminoanthraqm- 
none, W’ith 2-ohloroanthraquinone, new vat dyestuffs are 
obtained. For example, 20 kilos, of 2-chloroantm:aquinone, 
10 kilos, of 1.5'diaminoanthraquinone, 16 kilos, of aniiy* 
drone sodium acetate, 3 kilos, of cuprous chloride, and 
600 kilos, of naphthalene or nitrobenzene are boiled for 
15 to 20 hours under a reflux condenser. The new 
compound has probably the constitution— 


Anthraniltc acid is diazotieed and combined in alkaline 
solution with 2.G-naphtholsulphoiuo aoid ; the resulting 
dyestuff gives a yellowish • rod solution in water, and 
forms brilliant red lakes with metallic salts, very fast to 
light.— T. F. B. 

Vegetable bodies Process for the extraction of svhstanUs 

Qjyestuffs, tanning matters, <tc.] from , J. dariou. 

Fr. Pat. 361,656, Aug. 1, 1905. 

The process claimed consists in subjecting the vegetable 
substances, m a finely divided condition, first to macera- 
tion with a suitable solvent, and subsequently to pressure 
in a screw or other form of press, or in a mill. The process 
i» rof)eated as often as is nooessory to ensure oompleto 
extraction, and can be arranged so that the materials 
are treafed first with the weak liquor from a previous 
extraction, and subsequently by weaker liquors or by the 
pure solvent. — W. H. C. 

Dyestuffs : Manufacture of new azo . Farbenfabr. 

vorm. F. Bayer und Co. Fr. Pat. 365,582, April 26, 
1906. Under Int. Conv., Sept. 30, 1905. 

Azo dyestuffs giving yellowish-red to aoariet shades on 
unmordanted cotton arc obtained by combining one 
molecule of the totrazo-derivative of the p-p-diamlno- 
diphenyl other of quinol either with two molecules of 
2-amino-5-naphthol-7-sulphonio aoid or its substitution 
derivatives, or first with oue molecule of this aOid or its 
derivatives and then with one molecule of another 
suitable compound, or vice versa. The p-p<‘diainitio- 
diphenyl ether of qmnol, {NH2)C0H4.O.C«H4.O.Cl|'H4(NHs% 
is obtained by treating p-chloronitro^nzene with tne 
potassium salt of quinol, and reduoiog tha 
nitro-derivative. — A. S. * 


Ci*H70s(2)NH{5)Ci4He02(l)NH(6)Ci4H702, 
three anthraquinone residues being uniUnl by means of 
two imino aroups. It is filtered off, woslu^d with toluene, 
then with hydrochloric or glacial acetic acid, and finally 
with water. When treateu with strong or fuming aul- 
fihurio acid, with or without addition of boric acid, it yields 
dyestuffs giving greyish -green to Bordeaux-red shacles on 
wool from an acid bath. With an alkaline hyposulphite 
«{ hydrosulphite) solution, it forms a yellowish-red vat, in 
which cotton is dyed in red shades, very fast to alk^is, 
Acids, chlorine, and light. — A. S. 

Dyestuffs; Process for ike production of pduazo . 

L. Cassella und Co. Fr. Pat.. 861,690, June 28, 1905. 
See U-S. Pat. 807,119 of 1906 ; this J., 1906, 66.— T.F.B, 

Dyestuffs ; Process for the production of trisazo . 

L. CASsella und Co. Fr. Pat. 301,624, July 12, 1905. 

Bib Eng. Pat. 14,787 of 1906 ; this J., 1906, 368.— T.F.B. 

Dyestuffs ; Process for the production of pduazo . 

L. Cassella und Co. First Addition, dated July 24, 
1905, to Fr. Pat. 361,690, June 28, 1906. 

Bex U.S. Pat. 807,119 of 1906 ; this J., 1906, 66.— T.F.B. 

Dyestuffs; Process for preparing red, deep red to vklett 
eulphide • — Farbwerke vorm. Meister, Lucius, und 
Brtning. Fr- Fat. 301,608, July 4. 1906. 

F«t. 14,543 at 1906 ; this J., 1906, 260.-T.FiB. 


Anthracene, derivatives [dyestuffs] ; Manufacture of WVU^^' 

. Farl>enfabr. vorm. F. Bayer uud Co. Fr. Patli 

366,005, May 8. 1900. Under Int. Conv,, Sept. 1, 190^^ 
Thx new dorivativoB are obtained by nitrating «*/5- 
dianthraquinonylamine (see Fr. Pat. 367,138 of 
1906 ; this J. 1906, 66), and reducing the resulting nitro- 
compounds. They form vat dyestuffs ^eing unmor- 
danted cotton in green snades. For example, 

20 kilos, of a-/S-dianthraquinonyiamine are mixed with 
110 kilos, of 95 per eut, nitric acid, the temperature not 
being allowed to rise above 40‘’ C. The mixture is sul^- 
quently heated to 60^ — 70° C. ; the resulting brown 
solution deposits golden-yellow leaflets of the nitro- 
compound. The latter when heated with phenylhydrazine 
yielas a groon dyestuff, giving olive-green abodes on cotton 
when dyed in a vat containing glucose and oauatio soda. 

-A.B. 

V.— PREPARING, BLEAOHIKG. DVBEtO, 
PRINTING. AND FINISHINO TEXTOXSI, 
YARNS, AND FIBRES. 

{Continued from page 926.) 

Quinaldine ; Dyeing properties of the products of con- 
densation of with aldehydes. £. Noelting aiiid 

E. Witte. Ber., 1906, 89. 27-^—2761. 

Tub authors have investigated the dyeing wopettiee ol 
benzalqifinaldine, C4H4N.CE:0iLq,Et» «4»d itii|beriya« 
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lives. A 3 per cent, solution of the hydrochloride dyes 
^•annin raordaotod cotton inteuaely yellow ; wool and silk 
ere only very slightly ooloui*od. Bulaoh's p-nitrobenzal- 
quinaldine dyes similarly but greener ; the o-nitro- 
benzalquinaldine, ni. pt. 147® C. (hydrochloride, m. pi. 
275^' C.) and tK-nitrobenzalquinaldine, m. pt. 233® C., also 
dye tannin mordanted cotton Yellow, and have scarcely 
any aftinitv for wool or sdk. The pi|)eronal- and nitro- 
pif)eronal-nerivntive8 give similar shades. The introduc- 
lion of the arnino-group into benzalqiiinaldine notably 
increases the dyeing properties. The coudensations wore 
effected by heating equal molecules of the bases and 
the aldehyde with a little concontrari^d hydrochloric acid 
on the water-bath for 10 hours, ’p-I)iifti('ihylamim^>c.nzal- 
quinnlditm was obtained by heating ecjui molecular 
quantities of the components for tliree- quarters of an 
hour to 150'’ 0. Pale yellow leaflets were obtainerl 
by rocrystallisation from alcohol, and brownisli-yollow, 
flat needles from betiztMie. The compound, which is 
a strong base. m. pt. 177® C., dissolves to a claret-red 
solution in dilute acids. It is soluble in alcohol, glacial 
acetic acid, benzene, &c. A yellow polyhydrochlortde is 

{ precipitated by passing hydrogen chloride through the 
Hmzciie solution ; this becomes red on drying in a vacuum 
over potassium cnrbonate. p-Aminobcnzalquirmldine 
obtained from p-aminobenzaldehyde and ipiirialdinc, or 
by reduction of the corresponding nitro-compound, is at 
first colourless, hut on drying, becomes bright red, m. pt. 
154® 0. The hydrorhloridr, m. pt. 273® C., forms red 
needles ; it dyes tannin mordanted cotton red, and wool 
silk orange. 3:4-i)ihydroKybonzalquinaldine described by 
Nencki is a basic and a mordant dyesiulT. I’htr hydro- 
chloride dyes wool, silk, and tannin mordanted cotton 
orange-red, and the base gives with Heheurer’s mordanted 
cotton strips the following shades : aluminium, brownish- 
red ; iron, dark-brown to black ; cerium, thorium, 
zirconium, yttrium, uranium, chromium, bismuth, and 
titanium, brown to violet-brown ; cobalt, nickel, zinc, 
and cadmium, a light or Havanna brown. These lakes 
are fairly fast to soaping. The acetyl derivative of 
diliydroxybenzalmiinalfline crystallises in yellow needles, 
m. pt. 165° C. It is soluble in alcohol, acetic acid, or 
chloroform, lyith difficulty in ether or benzene, insoluble 
in water. It dyes tannin mordanted cotton yellow, but 
the compound is not very stable, and tlie dyeings gradually 
become orange, approaching the shade of the non-acetyl- 
ated substance,— J. C. C. 

OtkU-tar due^vluff loitea ; Fastne^t to light of different . 

E. Valenta. Chem.-Zeit., 19()fi, 30, 901 — 904. 

Th® following is a list of the dyestuffs examined bv the 

S thor, aiTfuaged in order of their fastness to light, fteds : 

tztriiv Rod, Pigment Scarlet 3 H and G, Fast Orange O, 
Perfnanent Red 6K, Aulol Rod POK, (Cotton Scarlet extra, 
Pertnonent Red 4B, IaKo Red P, Autol Red HL, Astazine 
Red B, Pigment Red G, Pigment Red B, Brilliant Lake 
Ki»d 11, Astazine Red G, Pigment Bordeaux N, Aulol Red 
BLP, Eosiiie acid (“ Eosinsiiure *’) L, 1 Permanent Orange, 
Pigment Orange R, azo dyestuff from mtraiiilinesul phonic 
acid and /J-naphthol, Uthol Red CCi and K, Brilliant 
Carmine L, Lake Red C, and Pigment I’urple A. YdUnus : 
Alizarin Yellow 6G, Pigment Fast Yellow' (5 and H, Pig- 
ment Clirome Yellow L, Pigment-Chlorin GO, and 
Flavozine 30 L. JilueM and vidtis : Indanthrene S, Alkali 
Blue, examine Blue GN, Lanacyl Violet 3B, Oxamine 
Copper Blue RH, Iramcdial Pure Blue, Victoria Blue 
GN, and Acid Violet PW. Greens : Light Green SL 
and Lake Green BW. In the majority of cases the 
dyestuffs were iirecipitaled with barium and aluminium 
hydroxides, ana in a few instances as calcium and tin 
lakea. Dyestuffs deficient in salt -forming groups such 
Pigment-Chlorin GG, Pigment Chrome Yellow, I'igment 
Orange, Pigment Red, and Pigment Bordeaux, were 
mixed with water with or without the addition of salt 
solutions such as barium or calcium chlorides. Victoria 
Blue was precipitated with tannin and tartar emetic in 
the usual manner. — D. B. 

FidB from refuse maieriai, A. ZAb. XII., page ff95. 
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'Enquse PATEjr'i^>' , 

TextUe fdbriea ! . Washing ^tqiehine^ for •— 'JJii,, 
Dydynski, Whaky Bridge, Derbyfchito. 
mh March 22, 1906. V ; 

To obviate the destructive action of the heaters in tnaehb^' 
for washing textile fabrics, the mods saturated wHih;the: 
cleansing liquid are drawn out of the wMhing vessel, hud 
acted u}xm, whilst sus|>ondecV in a slacli^ate, by bfNtteyss 
rotating in a direction contrary to that in which 
material is travelling. The lieaters are preferably 
arranged so that they act on both sides of the fabric, but 
when two beaters only ore used, their striking edges ai;p' 
platted out of line with one another, to divert the direotjott . 
of the suspended cloth, and prevent undue tension. — iH). B. 

Cloth or other fabrics ; Drying cylinders for . F* 

Farn worth, Rams bottom, Lancs. Eng. Pat. 20,276* 
Oct. 7. 1905. 

The cylinders are constructed of tinned iron or other 
suitable metal, and are provided with a rough surface by 
electricallv depositing cop|>or or other suitable metal on 
the outside face, so that the cloth in drying will adhere 
to the surfai^e, and in this manner be prevented from 
shrinking. — D. B, 

Formaldehydc-sulphoxyUUes [Discharges] ; Manufacture 

of . O. Imray, I.cndon. From Farbwerko vorm. 

Meistor, Lucius, und Briining, Hoeclist a/Main, 
Germany. Eng. Pat. 3222, Feb. 9, 1906. 
Ketonb-sulphoxylates mav be transformed into the 
more stable formaldehyde-suiphoxylates by treating them 
with formaldehyde. For instance, to a solution containing 
140 parts of acetone-sodium sulphoxylate in 1 litre of 
water are added, whilst stirring, 75 parts of formaldehyde 
of 40 per cent, strength. The combination ocCurs rapidly, 
and the product may be obtained in a solid form by 
evaporating in a vacuum, when the acetone dUtiis 
off.— D. B. 



Feench Patents. 

SUk fibres [Cdlulosc-coaled silk fibres retaining their 
tenacity when tcc^J ; Manufacture of water resisting 

artificial . Soc. Anon, pour 1’ Etude Ind. de la 

Soie l:k!<rret. Fr. Pat. 863,949, March 7, 1906. 

Fibres, having the same tenacity in the wot as in the 
dry state, are produced by coating natural silk fibres 
with cellulose by passing them tlmough a solution of 
the latter. To protect them against the action of the 
solvents employed, the silk fibres may be treated with 
formaldehyde or other compounds having a similar 
action u}x>n them. The fibres thus coated are spun either 
together with one another, or with uncoated silk fibres. 
In the latter case, the uncoated fibres are preferably 
stretched while being spun or twisted with tne coated 
fibres, so that when the yams produced are submitted 
to tension, the strain may be chiefly borne bv the uncoated 
fibres.— E. B. 

CeUvloae sdulions, adapted for use in the manufacture 
of artificial fibres, resembling in appearance silk ; 

Manufacture of , and of such fibres, £. W. 

Friedrich. Fr. Pat. 304,066, March 12, 1906. Under 
Int. Conv., March 13, 1006. 

Basic copper salts in ammoniacal solution have the 
property of dissolving cellulose, but the solutions pro- 
duced are not sufficiently concentrated to be applicable 
to the manufacture of fibres. By substituting for thn 
oelluiose, however, certain of its derivatives, namely, 
oxvoellulose, hydrooellulose, hydrated cellulose, or colloidal 
cellulose, solutions of suitable concentration (containing^ 
10 per cent or more of the oeUulose derivative) may 
reaculy be prepared. The best results are obtained 
with oeBubse com^unds obtained by snbjeotiag oellullm 
to the imtion of either an oxidising agent, oanatio aodadl^ 
at 30* Rr or an acid, such as ituphurio acid at 80° B,, 




cb.; 

sp, {SI 

^lutioM of o^iilo«6,A^Hfto weparS J^r tlie sitmo pur* 
mosei tho solti^OAs^ of Ilie proauotii in an atnraoniacal or 

' r «mpbate. Phogphate, or ^r<>iUte. have tKe 

it. i» ttafeei^ of Mfijaining unchanged aud it 
- m w m the manufacture Ol fibres for a relatively long 
Wttfe. fibres afe produced from them by the 

it^hpdfl.— E. B. 
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^ ^ sUk ; Machine for spinning . E. Mertr. 

Fr, Pat. 364,912, April 4. 1906. 

TPhUI 'pipe which supplies the silk solution under pressure 
IS t^rro^ded by another pii)o in which a refrigerating 
, liqind circulates. In one form of apparatus the spinning 
mnohhiing consists of a liollow comb-shaped vessel, which 
is oonndeted to the supply of solution by a pipe and tap. 
The tooth portion consists of a number of glass tubes with 
capillary op^ngs. The spinning ajiparatus are placed m 
tanks containing an acid solution in order to give the 
thread a certain consistence, and thesis tanks are ihem- 
selvM placed in cooling tanks. The threads from the 
re^ntred number of spmnarets are led through a guide, 
which, by means of an oUiptioal arrangement of wheels, is 
made to move to and fro in front of a revolving bobbin, so 
as to wind the thread into the shapt^ of a bobbin with 
conical ends. The winding rollers dip into a suitable 
washing liquid. Another form of spinning apparatus con- 
Sieto of a tube in the shape of a truncated cone. In this is 
phtoed a spindle of the same shafio which lias several fine 
longlfudinal grooves on it. This spindle is pressed into 
the truncated portion of the other tube by meaiiH of a 
rubber pad. The solution enters at the lower jiart, and is 
forced through the grooves on the spindle, which form 
capillary openings when the spindle is forced into the 
outer tube. In another form each capillary ojaming is 
furmshed with a tap so that any desired number of threads 
can be spim together. By meams of conical driving 
pulleys the speed of the machine can be altored, and so the 
fineness of the fibres obtained may be varied. — A. B. S. 

Viscose ; Process for forming ‘jdiahle threadft^ ribbons. 

bands, <kc., from . M. Muller. Fr. Fat. 366,770. 

April 30, 1906. Under Int. Conv,, May 1, 1006. 

SuK Eng. Pat. 10,094 of 1906 ; this J., 1906, 753.—T. F. B. 

Cleaning fabrics with benzene or other volatile degreasing 

agents ; Process for . E. Weiss. Fr. Pat. 360.647, 

May 23, 1006. 

Textile fabrics ore cleaned with benzene, to which is 
added a saponified solution of oleine or other vegetable 
or animal fats in alcohol. This solution is prepared by 
Sliding a hot mixture of 4 volumes of ammonia of so. gr. 
O'UIO, and 1 volume of alcohol to 4 volume-s of oleine, 
and heating the whole to boiling. Solutions saponified 
by caustic soda or potash, and containing the above- 
mentioned quantity of ammonia, may also be used. 

— J. C. C. 

Wool, sUk, and other fibres ; Process for treating Inf 

carbonisation rags of . S. Roberts. Fr. Pat. 

365.860, April 21, 1906. 

San Eng. Pat. 4593 of 1905 ; this J., 1906, 1226.— T. F. B. j 

I 

Turbine {Dyeing apparatus] for circulating liquors in 
a dye^vessd of large capacity. Oebrueder Wansleben 
and L. Hwass. Fr. Pat 364,281, March 16, 1906. 
Under Int. Conv., Nov. 3, 1906. 

Thi textile materials to be dyed are placed in the i»er- 
forated rotary caw, S (see figure), of a centrifugal mai^hme. 
The motion of the cam, acting in conjunction with the 
resistance offered by the sides of the cage, and aided by 
the direoting action of a number of curved blades, L', 
attached to the bottom of the vestoK causes the dye- 
liquor pfcsent in the latter to rise up against the sides, 
and to otcfflcw into perforated pockets, T, arranged 
foritseecepToniii the cover, R. surmoontingthe apparatus. 
Theoce m B^not into the cage, 8, from which it is 
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projected, through the textile malerials being dyed, into 
ihe outor vessel, M. As. in dyeing by this method, a_ 
relatively largo volume of dye-liquor, namely, almut 15 
times that of the materials to be dyed, is needed, it is 
expedient to employ vosstOs of large size. These are 
ma(le by increasing the height ratlusr than the diameter 
of the smaller-si/ed centrifugal machines.— E. B. 

Fibrous mfUe.rials in hanks; Maehiru' for dyeing 

C. OoiTon. Fr. I'at. 364,692, March 29, 1906. 

1hi.s machine consists of a series of dye- vats placed side 
i j I nc frainework supporting the hank reels can 
lifted out of each tank by means of a hydraulic piston 
placed centrally in the tonk, and, for convenience in 
moving the hanks from one vat to another, sliding pieces^ 
httod with rollers arc fixed to each end of the frame- 
work. Ihese arc pushed under the frame whoh the lattw ' 
IS >n tho vat. but can be pulled out when the framework * 
IS lifted, aud frame can then be run along on thcao ^ 
rollers upon a pair of rails placed above the i?ut8. 

-A. B. a , 

A rtificud silk or other textile nuUerial umund on bobbins J' 
Machine for utashing or dyeing — — . K. Mertx. Fr 
Pat. 364,913, April 4, 1900, ' i 

The bobbins carrying the material are supported at each- 
end by bearings fixed to two endless veitical chains. 
Ihese chains can he revolved intermittently by means, 
of gearing connet-ied with a lever and cam arrangement, 
ihe edges of the Imbbin reels are in contact with a vertical 
plate faced with caoiitihoue, and placed on one side of 
them. The reels press against this, and are thus caused 
to revolve on their axes during the upward motion, 
l he liquid to be applied is forced over the upiwmoat 
bobbin through a perforated nine, and is caught in a vessel 
placed beneath the bobbin. This vessel is also perforated, 
and the liquid thus falls on to the next lower bobbin,, 
and so on to the ^ttom. The material is thus submitted 
to a hquKl becoming more and more pure as it rises to thO'. 
top of the machine. The bobbins are removed at the top, 
rh^n^A the endlewu 

Te^ile fibres; Arrangement for treating IBleaekinii^ 

HftuBdorf. F?. 

Pat. 866,260, May 16, 1906, , 

Textilb fibres are treated with liquids in the various 
operations of washing, boiling, bleaching, and dyeing in ‘ 
a rectangular vessel with curved and perforated e^s. 

A ms IS fixod to n baP, e, which is connected bv han 
ba^ wrth the shafts, a and 5, and con be brona 
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'Fi^nfW’. Pa: 

'l>ytiM hair.; PiWt**'' lot” ■«»»*•. •A®*'*®**' *• 

pr. Fkt. 3«I,8»4>J<dt 10, 1008, 

Ski Png. P»t. U,212 oi I 90 S t 1i|i« X. IOO 8 , 6^—f, t- B.' 

Dyeing hair, fur, and other ariidee^, Pfoceee for -? — 
Act.-Ges. f. Anilittfabr, Fr. Pat. 366,427, May 19, 
1906. 

PyROoALLOLSuiiPHONio acid is used instead of pyrogatloil 
for dyeing hair and fur. The process is carried out in 
cither neutral or slightlr;' alkaline solution. It is 
advantageous to add a mild oxidising agent, such as 
hydrogen peroxide, to the solution, and dark shades of 
brown may be obtained by treating the hair, &o., after 
having iieen freed from excess of pyrogallolsulplionic aoid, 
w'ith solutions of iron salts. — J. C. C. 

Leather and ekine ; Process for ‘priiding in cdour on , 

A. Dubois. Fr. Pat. 365,361, April 18, 1906. 


•vertical and horizontal motion by moans of the crank, d. 
The vessel is fixed in a bath containing the liquid, and 
the mode of agitation ensures the contact of the liquid 
with every portion of the fabrics. — J. C, C. 

Hosiery 7 Machine for 'printing the {'* circulaire") tubular 

fabrics of . Soc. Anon, de Blanchiment, Teiuture, 

mprtMssiona, ot Apprets de iSt. .Jiilion. Fr. Pat. 
364,806, March 31. 1900. 

To keep the material at a constant width during the jirint- 
dng of hosiery in the form of a tube, a stretching apparatus, 
previously adjusted to the correct width, is placed within 
the tube, and the whole is set on two supjiorting rollers 
placed close together. The end of the stretcher nearest 
the printing rollers takes the form of two thin plates, which 
pass between the two supporting roller.s, nearly to the 
point where the printing cylinder and the nress-roU 
<5ome in contact, so that the material in passing trom the 
‘Stretching device to the printing cylinder has no oppor- 
tunity of contracting or shrinking. — A. B. S. 

Pelts and other textile fabrics ; Process for rendering 

waterproof. C. A. McKorrow, W. B. Hart, and VV. S. 
Mallandam. Fr. Pat. 366,518, JVlay 23, 1906. 

Fblts and similar fabrics are rendered waterproof by 
immersing them in a solution of glue or gelatin, and fixing 
latter by the aid of bichromates, alums, ferric salts, 
Julphate of zinc or magnesium, and other similar salts. 
The material after immersion in the glue bath may be also 
«x|[K)eed to the action of formaldehyde vapour, whereby 
a similar effect is produced. — J. C. C. 

Drying apparatus [for fabrics] 7 Vacuum . E. 

(ioHsnor. Fr. I’at. 366,666, April 23, 1906. 

.Sjii Eng, Pat. 7928 of 1906 ; this J., 1906, 846.— T. F. B. 

VL— ooloVring wood, paper, 

LEATHER. &o. 

(Continued from page 881.) 

English Patent. 

Dyeing, deaning, washing, and the like [Feathers ] ; 

Apparatus for . J. J. Brossard. Ixindon. Eng. 

Pat. 16,902. Aug. 21. 1905. 

In this invention, which is especially applicable to the 
machine described in Eng. Pat. 18,194 of 1904 (this J., 
1906, lOU), the casings, within which the dyeing or 
cleaning is effected, are corrugated on their internal 
jioriphery, and provided with perforations posing through 
the convex portions of the corrugations, the object being 
to prevent the deterioration to delicate goods caused by 
the rotary motion of the casings. For the treatment of 
goods requiring a great amount of washing, a longitudinal 
partition Or rubbing board is provided within the casings, 
whieh is perforated through the convex portions of the 
«o|fugati<uw.’^I>. B. 


Leather and skins are printed by any suitable apparatus 
w'ith alcoholic solutions of the requisite dyestuff, e.g., 
60 gnus, of Magenta dissolved in 1 litre of alcohol. It is 
staled that tlie colours do not spread beyond the limits of 
the design, either during or after printing, and that they 
are quite fast to water and light. The printed leather is 
preferably coated with varnish. Any kind of undressed 
leather is suitable for this process, either dry or chromed. 

— T. F. B. 

VII.>-ACIDS, ALKALIS, AND SALTS, AND 
NON-MfiTALLlC ELEMENTS. 

(Continued from page 929.) 

Sodium hydroxide solution ; Explosion in KUstcFs 

apfiaraius for the prejutraiion of pure . A, Harpf 

and H. Flcissner. Z. chem, Apparatenftunde, 1906, 1, 
634—536. Chem. Centr., 1906, 2, 994. (8ee this J., 
1904. 1027.) 



The apparatus used by the authors is shown in the accom- 
panying figure, wherein a is a funnel-shaped dish of nickel 
gauze of very narrow mesh, which is supported on a 
tripod above the nickel bottle, N. The glass- liell, U. 
rests on gloss rods in the glass dish, S, which is filled with 
w’ater to above the lower end of Q, Pieces of sodium 
are placed in n, and a strong solution of sodium hydroxide 
falls slowly into the bottle, N. After beins in use for 
four days, during which time large gas bubbles escaped 
from the bell from time to time, a violent explosion 
occurred on the fifth day. The authors sus^est that 
the explosion was one of oxy-hydrogen gas, the ignition 
of the gas lieing effected by the heat of formation of the 
sodium hydroxide. When the Ixill was replaced by a,, 
glass bottle, the neck of which was fitted with a oofk, 
through which passed a lube for the removal of the 
oxy-hydrogen gas as it formed, no explosions occurred 
on using the apparatus. — A. 8. 

Sodium hydroxide solution ; Explosion in KUster's 
apparatus for the preparation of pure — — F. W. 
iwuster. Z. chem. Apparatenkunde, 1906, 2, 535—536. 
Chem. Centr., 1906, S, 994 — 996. 

Thx author^ints out that the explosion deaonbed by 
axtyti SWisner (see preoeding abstract) could not 
to oxj'biyarogen gas. sjnee at tl]^ time 
wIi^ U'lwinuTed there oomd have Men only pure hydrogen 
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rapid heat conduction l^dnK 

Two ex^i^ions were obaei^ded by the author when water 
WM dropj^ very slowly, add with cooling, upon ^piecee of 
bright sodium in an atmosphere of n^ h^rogen. Explo- 
sions do not occur when the metallic somum deliquesces 
in a moist atmosphere without any appreciable rise of 
temperature, but are caused, even with the well-cooled 
metal, if overheating occurs at any (x>int, e.g., by contact 
with a drop of liquid water. Ths apparatus used by Harpf 
and Fleissner dilTera in one important point from that 
described by the author. In the author’s apparatus, the 
sodium is held in a funnel of nickel gauze of the usual 
shape with an atxgle of 60® at the a|)ex. The sodium 
hydroxide solution formed flows to the apex, and drops 
therefrom into the bottle below. The greasy impurities of 
the sodium remain adhering to the walls of the funnel, and 
do not hinder the dropping of the solution from the a])ex 
of the funnel. The pieoes of sodium cannot move down to 
the apex of the funnel. Harpf and Fleisaiier. on the other 
hand, us© instead of a funnel, a dish of narrow-mesh 
nickel gauze. After the greasy impurities separate out 
from the sodium, it is (jjuite possible for a few drops of 
sodium hydroxide solution to collect on the bottom of 
the dish ; these would be gradually diluted by conden- 
sation of water, and might cause the explosion. — A. K. 

Barium and calcium enrhonalea ; Jichaoiour of at 

high temperatures. H. E. Hooke. Z. anorg. Chora., 

1906, 50, 244—248. 

Finkblstkin has reiiontly stated (Her., 1906, 89, 1585; 
this J., 1906, 534) that barium carbonate does not melt 
at 1350® C., whereas Le Cliateber had given its molting 
point as 795® C. (Hull. Soc. Chim., 1887, 47 , 300.) The 
author shows that these oonttiotiiig statements are due 
to the fact that the two authors worked under different 
conditions. Whten heated in an oixm crucible, barium 
carbonate loses carbon liioxide, and then melts at about 
900® C., but when heated in a current of carbon dioxide, 
fusion does not take place even at 1380® C. It appears 
that barium carbonate undergoes some kind of trans- 
formation at 811® C., since when heat-ed in an atmosphere 
of carbon dioxide, a marked diminution in the rate at 
which the temperature rises is observed. 

When crystals of aragonite (sp. gr. 2'943) are slowly 
heated in an electric “ mioroscojw-furnace,” they become 
o})aquo at 470® C. ; after cooling, the (irystals are found 
m their original form, being thus artiOcial jiseudomorplis 
of calcitc after aragonite. The transformation temi^erature 
varies with the rate of hoatiutf ; at 446® C. aragonite is 
converted oomplotoly into cmcito in one hour, whilst 
Miigge found that the transformation proceeds slowly 
even at 410° C. On heating powdered calcium carbonate 
under a pressure of 30 atmospheres of carbon dioxide, it 
dissociates partly at 1400® — 1450® C., but does not fuse; 
the residue contained 68 per cent, of calcium carbonate 
and 32 jicr cent, of lime. — A. 8. 

Zitic carbonate and precipitated cadmium carbonate ; 

Knouiedge of precipitated, basic . M. Kohn. 

Z. anorg. Ohera., 1906, 60 . 315—317. 
Fhjbskly-pbbcipitatbd cadmium carbonate will also 
completely precipitate cold solutions of lerrio salts, but 
opld solutions ot chromium nitrate, uranyl nitxatc, and 
aiufpinium nitrate, only to a very slight extent. — A. S, 

Lead oxide ; Different modificcUions of . R. Ruer. 

Z. anorg, Chem., 1906, 60. 265—275. 

Thb author has investigated the two differently-coloured 
modifications of load oxide. A specimen of lead oxide, 
purchased as “ chemically pure,” had a brownish- yellow 
colour ; after being heated to between 620® and 620° U 
(oorr.) it acquired a light yellow colour, whiclt it retained 
on cooling. Qn rubwng the light yellow oxide, even 
with the exercise of only a moderate pr^ure, the 
brownish-yellow oolour retuowJd, but the 
colonr was not affected by a hydrostatic 
to 3200 atmospheres. The biownlsh-yOlW oS;idll j 


:|Mi|f^we its oolour to the presence of a higher oxide, for 
larga^ ligiift yettoar^ transparent crystals of pure lead oxide, 
yhen pnwsed aith a ^ss rod in an atmosphere of 
hydrogkh^ acquired a reddish colour. The auwior is of 
k the opinion tnat the ordinary brownish-yellow oxide is 
transformed between 620® and 62(f C. into the light yellow 
oxide, w'hioh is unstable at the oidinary temperature, but 
which appears stable on account of the extremely low 
rate of transformation into the darker coloured modi* 
hcation. On nibbing, accompanied by pressure, the 
strains produced cause an acceleration of the rate of 
transformation, and the brownish-yellow oxide, stable at 
the ordinary temperature, is slowly formed. The rod 
lead oxide prepared according to Oeuther’s dircMitions 
(this .1., 1884, 179) behaves, in general, similarly to the 
brownish -yellow oxide described above, but is not so 
readily converted into the light yellow modification on 
heating. The light yellow oxide is about twice as soluble 
in water as (jleuther’s red oxide — about l*O8xl0^: 
0*56 X 10-* grm. equivalents per litre at 22° C. — A. S. 

Chromates of mercury, bismuth, and lead. A. J. Odx^ 

Z. anorg. Chom., 1900, 60 , 226—^243. 

3'he author has made use of the phase rule in an 
gat ion of tile chromates of mercury, bismuth, and lead. 
For example, in the systems under consideration, the 
components will bo the oxide of the metal^'' chromium 
tri oxide, and water. If two chromates are present, there 
will bo four phases— ohroiiiatos, solution, and vapour, 
and therefore according to the phase rule, only one of 
the three conditions — temperature, pressure, and con- 
centration — can be altered witliout disturbing the equili- 
brium. By working at ooastant temperature, the onty 
possible displacement of the o([uilibrium on altering the 
concentration is by the disappearance of one^ ox the 
chromates, after which the concentration of the solution 
will alter with the dilution. In other words, if on diluting, 
the concentration of the solution remainK oonstanfi^ this 
is due to the presence of two compounds in the solid 
phase, the relative proportions of w'hich altw, wher<e4S 
if the concentration of the solution changes on dilution, 
the solid phase must consist of one doftnito compound. 
By working in this manner the existence of the following 
chromates was proved, and the compounds were isolated : 
Mercuric chromatos, HgCre07, HgCrO^ and SHgOi^OOs ; 
lead chromates, PbCro07 and PbCrC)4 ; bismuth chromates, 
BU08,4Cr()3 and Bi808,2Cr03. These salts possess 
definite hydrolytic dissociation pressures, they SSiA’® 
only exist if the solution contains some free acta, the 
minimum amount for the several salts being as follows ; 
HgOr2()7, 10-46 ; HgOO*, 0-46 ; PbOaO,, 6-87 ; Pb^ 
0-00002; Bi2()3,4Cr()3, 7-80; and Bio08,2003, 
grm. mol. of chromic acid per litre at 26° C. — ^A. 8. 

Stannic sulphate ; Compounds of with the sidphcU$s 

of the alkaline‘ earth metals and of lead. R. F. Weinland 
and H. Kiihl. Ber., 1006, 89, 2951—2063. 

Whbk sulphuric acid solutions of stannio sulphai^e . and 
calcium, strontium, barium, or lead sulphate are mixed 
and concentrated by evaporation till the liquid i(4|jimes, 
transparent cubic crystals separate, having the c(^po- 
Hition (for the calcium salt), 80(804)2 ; CaS04, 3Hs^- 
water appears to be constitutional, as it can only be 
driven on at temperatures which decomjmse the salt. 
The crystals can be washed with acetone, but are decom- 
posed by boiling with water. — ,1. T. D. 

Carbon; Rates of aetion of oxygen, carbon dioxidt, and 

steam on . P. Farup. Z. anorg. Chem., 190 ^ W. 

276—206. 

Thb author determined the rates of action, under similar 
conditions, of oxygen, carbon dioxide, and steam on carbon. 

It was found that at about 850®C. the velocity of th^ reaotion 
is about the same with carbon dioxide as with steam. 
With oxygen the same velocity is attained at about 48<)° C. 
The temperature-coefficients of the reactions were deter- 
mined, and from the value obteined for the reaction of 
oxygen with carbon, the velocity of thi* reaction at 
1^5^ was estimated by extrapolation, and fotind tabe 
Ax 10* times as great as tnat of the reaotldilr- of 
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tiarboii with carbon dioxide and steam, respectively. The 
results obtained by Ncrnst and Wartenburc for the' 
dissociation of carbon dioxide and steam at nigh tem- 
TK*ratures (Nadu*, der K. Gee. Wisson. zu Gottingen, 
Mathemat.-physik. Klasse, 1905, Heft 1.) show that pure 
oxygen at atmospheric pressuro and 850*^ C. has a con* 
centration about 0*7 X 10® times as great as in the gases 
mentioned at the same temperature and pressure. There 
ap{)©ars, therefore, to be a certain relation between the 
oxygen ooncentration and the reaction-voloeity in the 
three reactions studied. The author discusses the nature 
of this relation, but is unable to supply a satisfactory 
explanation. — A. S. 

Fluorine . ; Action of on cMorinc, and a new mode 

of formation of hijpochloroue acid. P. Ix^beau. Compt. 
rend., 1906, 143, 425—427. 

FliUORm® and chlorine do not combine dirtx-tly. Liquid 
chlorine dissolves fluorine, but when the chlorine is frozen, 
the fluorine is evolved. In presence of water, fluorine 
oxidises chlorine, with production of hypochlorons acid. 

-A. T. D. 

iieUd acid anhydrides ; Action of liquefied ammonia on 
A. Rosenheim and F. Jacobsohn. XXIV., 

Pf*r 1010. 

Phosphoric acid ; Quantitative volidilisation of — “ from 
its salfs. P. Jannasch and E. Heimann. XXIII., 
page 1007. 


any oonvonient manh«r%r the separation of Impurities, 
and for the production of tb® desired cyanide compound. 
The residue left after distillation is stated to form k by- 
product, valuable as a manure. — E. S. 

Copper sollUionft ; Purification of ammoniacal — A. 
LeccBur, Rouen, France. Eng. Pat. 8910, April 12, 
1906. 

Ske Ft. Pat. 362,986 of 1906 ; this J., 1906, 808.— T. F. B. 
Fbbno^ Patents. 

Oven for calcitiing alumina at a high temperature^ and 
gcnendly applicable for calcining light pulverulent 
materials. Hoc. Eleotro-M^tall. Fran^. Fr. Pat. 364,736, 
March 29 1906. 

A SERIES of ovens, C, divided into chambers by horizontal 
partitions, e, on which the alumina to be calcined is placed 
in thin layers, are seyjarated by combustion-chambers, 
A, A*. The furnaces are arranged in a double row, back 
to back, separated by a diviNion wall in which several 
separate ohorging-shoots for each bed are arranged, and 
the fronts are provided with doors for observing and 
withdrawing the material. The gaseous fuel enters from on© 
of the mains, G, by the conduit, B, into the cross channels, 
e and /, from which it enters the combustion-chamber, 
A, by the ports, b and and burns in the air which enters 
by tne jxirts, a. The products of combustion pass through 


Salt purification in Utah. Mining World, 

Sept. 8, 1906. LT.R ] 

In the evaporation and subseqiuuit treatment 
erf salt water from the Great Salt lake in Utah, 
the brin^ is ovamirated by solar heat. The 
r^ning is earriea on by the drying mcthml, 
which depjrmda uf>on heating the salt and 
driving on the magnesium salts in a line 

? ulvelrt|lent 'condition by a current of air. 

lie refining process as practised near Salt 
Air, XHah, is a continuous one, the salt being 
loci to a rotating cylinder about 30 ft. long by 
6 ft. in diameter, in the inner part of which is 
fixed an iron cylinder, about 1‘2 or 16 ins. in 
diameWIlP, charged with superheateil steam. 

An exhaust fan carries off the water vapour, 
and*'the fine dust of magnesium chloride and 
magttesiuin sulphate. The salt thus treated 
is not entirely purified, as the magnesium 

saltA are not entirely removed. I'he salt for , 

tablo ulie has to be treated by a second aiul 
Ubii^ Ending, sifting, and blowing. In 1905, Utah 
priMuoed 177,342 barrels of salt, valued at $135,465. 
The output of the whole country was 25,966,122 barrels, 
valued at $6,096,922. 

Alkali Works Regulation Act, 1900. [T.R.] 

Certain chemical works not hitherto liable to registration 
are now required to be registered, and are subject to 
inspection by the Local Government Board’s inspectors. 
In order to aiK*ertain what works throughout England 
and Wales have thus become subject to registration, a 
circular letter has been sent by the Local Government 
Board to the town clerks of boroughs and clerks of district 
councils asking to be supplied with information so far 
as regards works carried on within the limits of the district. 
These include smelting, gas-liquor, nitric acid, chlorine, 
hydrochloric acid, sulphide, alkali waste, lead depi^it, 
sulphocyanide, picric acid, paraffin oil, bisulphite, tar, zinc, 
and chemical manure works. 

Enolmh Patents. 



the ports, a^, into the chamber, C. over the material on 
the shelves, and into the next corahustion -chamber, A^,. 
by the ports, a- The combuBtion-chainbers have passages, 
/, closed by the damjiers, g, leading into the flue, D, 
which communicates with the chimney flue, E. They 
are also provided with tiles, q, to adjust the distribution 
of the hot gases to the ovens. The ovens are worked in 
series ; the gas and air enter and burn in the first com- 
bustion-chamber, whose damper, g, is closed, pass over 
the material in the first oven, C, through the next com- 
bustion-chamber, and so on to the last of the series, from 
which thev enter the flue, D, either through the ports, 
/ or h. The principle of the ovens is that the alumina 
or other material, spread out in thin layers, remains 
stationary, and the zone of combustion is* progressively 
moved forward as the contents of each chamber become 
completely calcined. — W. H. C. 

Alumina i Furnace, for calcining . A. Lambert 

Fr. Pat. 866,744, April 28, 1906. 


Cyanogen compounds and by-products ; Production of 

from humus. W. F, Cooper, Watford, Herts. Eng. 
Pat, 2047, Jan. 26, 1006. 

HvMtrs, such as peat, farmyard or stable manure, or the 
product obtained by boiling certain carbohydrates with 
acid, is treated with nitric acid. Hydrocyanic acid i® 
stated to be evolved, together with some nitrous fumes, 
on dietfllnlion. The goeet are collected, and treated in 


The furnace adopted is stated to be on the principle of 
Hoffmann’s furnace, in which chambers containing 
successive shelves in stages, on which the alumina to be 
calcined is thinly spread, and heated from above ind 
from below, are arranged in such manner that the gases 
Af, circulate throu^out Through openings in the 
separate the chambers, heated gMes are admitted 
in.9|^ qtuantity as tto$ to disturb the powdery charge. 
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thesoj,^ opemn^ oommunicatiMff with vertical ohazmels 
leading to pipes conveying the gases of combustion. 
Dampers are so nlooed as to give control throughout to 
the direction ano force of the ourrents of gases. It is 
'Claimed that the arrangements made permit of the 
complete utilisation of the heat of the gases of com- 
bustion, and of the heat of the oaloined alumina. — E. S. 

Carbonic acid ; Prodiuiion of \jrom gases of com- 

bustion]. G. A. Schiitz. Fr. Pat. 305,600, March 3, 1906. 

Ses Eng. Pat. 25,867 of 1003 ; this J., 1905, 79.— E. S 

Iodine 7 Process for the rapid extraction of — — from 
liquids containing iodine compounds, Soc. Fran^. 
“ La Norgine.” First Addition, dated March 30, HH)6, 
to Fr. Pat. 361,499, May 23, 1905. (See this J., 
1906, 864.) 

Vasblins) oil. charged with iodine, is agitated with, for 
instance, a solution of sodium sulphite, until the colour is 
'discharged. The do-iiKlised oil may then be EK^parated, 
and more iodised oil added, and so on, until a conconlrated 
•solution is obtained. From the separated saline solution 
the iodine is set free and recovered by known means. — E. S. 

Sulphur and cyanides from spent oxide, <fcc. ; Process and 

apparatus for the extraction of . «). J. M. BikMgneul. 

Third Addition, dated April 7, 1900, to Fr. Pat. 345,071, 
July 23, 1904. (See this J., 1904, 1210 ; 1905, 1007 ; 
1900, 583.) 

To the hot toluene solution of the sulphur doriveii from 
the spent oxide, obtained as dtisoribed m the mam patent, 
•cold water is admitted, as the sol u lion descends through 
tubes into a separator having a funnel-sliaped bottom. 
The sulphur is thus thrown down its a powder, and does 
mot adhere to and clog the tubes through which it passes. 
In the reoeptade, the toluene and water separate, the 
former rising, whilst the sulphur deposits at tlie bottom, 
and is withdrawn. Other alterations or additions relate 
to details of the api^aratus.— E. S. 


sheet when the latter has already solidified. In each of 
the drawing holes is a special form of delivery, in the form 
of an inverted funnel, which allows the glass to be drawn 
from a depth, at which the consistency of the me^ is 
better suitm to drawing. The drawing slit of the delivery 
is constricted at the cxt^remitieB in order to reduce the siaci^ 
of the swellings that form on the edges of the sheets. 

^ _w. a H. 

Muffle furnace [for enamdling], O Forsbaoh, Fr. Pat. 

306,021, May 0, 1906. 

In the furnace described, the reheated air for combustion 
passes, prior to its mixture with the gases for heating, 
through channels arranged at the side of the flues Whicii 
pass round or envelope the muffle, and is led from these 
channels into the furnace, by a channel arranged undht 
the furnace, so that it enters this at a temperature about 
equal to that of the furnace. The details of the con- 
struction of a muffle furnace working on this pidnoi|>le 
are described. — W. C. H. 


Gbeman Patent. 

Iron ; Process for enamdling . L. Hermedorf and 

R. Wagner. Ger. Pat. 160,672, July 20, il604. 

In order to improve the fire-resisting qholiiies of the 
enamel, and to render it opalescent, two glasos are used, 
one containing phosphoric acid, and tlie other^ calcium 
compounds, whereby calcium phosphate is formed during 
the enamelling process. . Suitaule compositiowi for gloaOtt 
are: (1) Potassium carhonaU% 9*2; sodium QO^OUata,^ 
12*2 ; alumina, 10*0 ; phosphoric acid, 14*0 ; aoid, 
13*8; silica, 404; and nickel oxide, OA par 
(2) Potassium carbonate, 5*3; sodium oarbonat# 14*3 J 
Hodium fluoride, 5*2; aluminium fluoride, 3*5 ^ altt:^na, 
6’9 ; calcium fluoride, 16*9 ; boric acid, 14*9 ; i^ca^,33*6; 
and nickel oxide, 04 })er cent. The glazes are mll^ itt 
the proportions of 100 parts of the first to 10—26 l^rts 
of the second. If a wliite glaze be desired, the nickel 
oxide is left out. — A. S. 


Vin.— GLASS, POTTERY, AND ENAMELS. 

{ContinueA from page 929.) 

Engli.su Patents. 

Glass furnaces. H. G. Slingluff, Allegheny, Pa., U.S.A. 
Eng. Pat. 12,159, May 24, 1906. Under Int. Conv., 
Juno 29, 1905. 

.See U.S. Pat. 804,775 of 1905 ; this J., 1905, 1232.— T.F.B. 

MuffU furnaces [for enamdling]. 0. Forabaoh, Coln- 
Miilheim, Germany. Eng. Pat. 10,852, May 9, 1906. 

See Fr. Pat. 366,021 of 1906 ; following these.— T. F. B. 


Fbknch Patents. 

'Glass J Apparatus for the mecJuinical production of 
died — — . E. Fourcault. Fr. Pat. 366,383, May 18, 
1906. Under Int. Uonv., Juno 8, 1905. 

In the apparatus described, the fined glass passes from 
the tank to a channel, surrounded with some heat-insulating 
snateri’al, such as sand, to prevent the glass from cooling 
-^^Xha ohamiel is provided with a number of points of delivery 
for the glass, which is heated by burners opening into 
small chambers separating the drawing holes, and by other 
burners that can be used in the drawing holes themselves 
.at the moment of startinj^ The drawing holes arc heated 
by conduction through the walls of the small chambers, 
and by the direct action of the flame through adjustable 
openings. Above the drawing Jiolea. drawing rolls aro*^ 
arranged, the diaptatw qf wmbh dimCmshes towards ^ 
-ends, so that the rotU act hwtt the edges of m 
sheets, and ensure the mammum jEffli with |h« minia* 
«f the roib oniv oommtf lin oontaOl ,«rlth. the. 
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Concrete “ Plow ” of under pressure. S* H' 

Woolson. Eng. News, New York, 1906, 469* 

Inst. Civil Eng., 1906, 164, 86. ^ , 


Steel tulies, 4 iiis. in diameter, 12 ins. long, smd from 
in. to I in. thick, were filled with a finely crushed itoiito 
concrete, which was allowed to set for Iv days. In the 
thicker tubes, the rods of concrete were able to i^ra 
load of 150,000 lb. without injury, except a shortlMmg 
of less than i in. Two of the rods in the thinner tubes, 
however, began to show a marked deformation at about' 
120,000 lb., whilst at 150,000 lb. they were compressed 
3^^ ins. and ins. respectively, end tlioir dic^f^s 
increased to about 5 ins. When the metal tubes 
sawn apart, and removed, the concrete, though still quite 
solid, was found to have taken the exact ^apC of the 
distorted tul>e, thus indicating that under pressure it h^ 
behaved like a plastic material. — A. S. 


Concrete ; Effect of moisture on reinforced . Maynard, 

Rev. Techn., Paris, 26, 453—457. Proc. Inst. avU 
Eng., 1906, 164, 87. 

The author determined the variation in volume of a 
Portland cement mortar when placed in; (1), dry air; 
(2), damp air ; (3), a limited quantity of fre^ ; 
(4), fresh water frequently changed ; (5), a limited (wantity 
of sea- water; and (0), 8ea*wat» frwuently #anged* 
In the first case the volume j^ualjy decrei#^. 
age; in the second, third, edu fifth okaes, It Inoraased 
more or less rapidly ; winlit wid sixth cases 
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an increase was at first apparent, but soon attained a 
maximum, after which a steady decrease took place, 
owing to the dissdTing out of calcium hydroxide by the 
continually renewed water. In the case of structures in 
reinforced concrete, the variation in volume of the iron 
bars is de^^wndent on stress 4nd temperature alone, and 
is quite uninfluenced by the presence of moisture. Thus, 
as the climatic conditions vary, the stresses in the re- 
inforced structure will also vary. If the thickness of the 
concrete envelo]ie be considerable, the variation in stresses 
IS groat; whilst, if not, fissures are apt to form in the 
envoloiie, through which the moisture can ^ain access to 
the iron, which it rapidly corrodes. For instance, in a 
tank of reinforoed concrete which had been oxjxiHed to 
the action of sea- water for 31 years, many of the thin bars 
^ iron wore found to have l)t»en completely eaten away, 
a lnst>rous deposit of magnetic oxide of iron, Fe 304 , alone 
being left. It would seem that reinforced-concrcte 
structures should bo proteotcHl with some covering im- 
pervious to moisture wherever possible. — A, S. 

Cement trade of Belgium. For. Off. Ann. Series, 

No. 3720. [T.ll.] 

ThId prices for cement during the whole of 1905 remained 
verijr low, with a very small margin of profit. The 
Belgian cement industry has, for several years past, 
been unremimerative, and consequently cement has had 
to be sold at very low prices. This is "due to: (1) over- 
^ prodt|Ction ; (2) the practical closure of the French 

Market ; (8) the establishment of numerous works in 

countries which previously itYr}>orted largo quantities 
from Europe. The cement trade at the present time 
j(Augtiat, 1900) is decidedly active, and prices are liecorning 
qnoiri) and more staady. The ex|K)rt statistics of Belgian 
cement during the first six months of 1900 show a 
fair increase over those of the corresponding period of 
1906. Down to Juno 30, 1900, the exports amounted to 
890,365 tons, compared with 319,769 tons in the first 
six months of 1906. The augmentation is mainly due 
to large exports to Germany, which in the six months 
amoimted to 06,326 tons ; those of the first six months 
of 1906 being only 22,623 tons. The exports during the 
same ‘period and the corresponding jieriocl of 1906 to the 
tTnited States of America amounted respectively to 41 ,332 
aiid 24,703 tons, the increase of 1906 lieing accounted for 
by the San Francisco earthquake, and the increasing use 
of Cement-concrete, The exports to the United Kingdom 
f<)11 off very considerably, declining from 113,067 tons in 
1905 to 79,949 tons in 1906. The United Kingdom, 
however, still remains the principal market for Belgian 
cement, thoimh not to sucli an overwhelming extent as 
h^tAfore. The Colonies also show a certain falling-off, 
only of minor imiiortance. 

Principal exports of Belgian cemerU in 1906 compared 
with 1896. 


Country. 

1895. 

1905. 


Tons. 

Tons. 

United Kingdom . . 

1,736 

196,684 

Argentine Republic 

17,032 

66,192 

Brazil 

17.269 

41,912 

Canada 

16,175 

12,172 

Cape Colony ...... 

1,336 

10.246 

Chile 

1,633 

9,806 

Cuba 

2,319 

7,320 

Egypt 

2,090 

24,226 

France 

14,496 

9,600 

Germany 

1,648 

65,667 

India 

8,706 

12,063 

Mexico 

1,606 

22,108 

Natal 


9.367 

Netherlands 

29*606 

79,449 

Portugal ........ 

4,910 

13,378 

Spain ' 

United States of 


19,086 

America 


49,560 

, Total oi^ 



678,820 


Principal exports of Bdgian cement during (Ae gears 
1904-06. 



1904. 

1905. 


Quantity. 

Value. 

Quantity. | 

Value. 


tons. , 

£ 

tons. 1 

£ 

United Klntidom 

281,218 

88,290 

221,964 

196,684 

188,720 

Argentine Republic 

86,788 

66,192 

68,648 

Cape (Colony .... 

14,148 

16,278r 

16,681 

14,667 

10,246 

0,844 

Canada 

12,172 

11,692 

Brazil 

82,878 

81,868 

41.912 

40,240 

Rgypt 

16,821 

16,708 

24,225 

28,264 

Oerinany 

8,094 

2,970 

65,667 

63,840 

Mexico 

24,962 j 

28,968 

22,108 1 

21,228 

Netherlands .... 

58,699 

56,265 

70,440 

76,276 

Spain 

Imtted States of 

14,012 

14,315 

10,086 

18,828 

America 

66,669 

68,008 

49,550 

47,672 

Other countries . . 

73,168 

67,280 

101.746 

98,107 

Total 

588,294 

664,762 

678,826 

662,240 ' 


Cement trade of Japan, Chamber of Comm. J., 
Oct., 1906, [T.R.] 

The amount of cement exported during the last 10 years 
was as follows : — 



Quantity. 


Value, 


Kin. 


Yen. 

1995 .... 

2,322,544 


26,372 

1897 .... 

938.188 


16,257 

1898 

2,108,585 


35.955 

1899 

4,548,722 


62,632 

1900 .... 

15,088,419 


194,469 

1901 .... 

.. 17.815,612 


245,081 

1902 .... 

. . 22,840.553 


308,349 

1903 .... 

.. 41,749,234 


596,204 

1904 .... 

.. 39,085,471 


548,497 

1906 .... 

31,514.437 

. . . 

395,392 


1 kin ^ l'.H23 lb. 1 yon ~ florin. 

Up to the end of May this year the value of cemeni 
exported hod reached over 423,000 yon, whilst the figures 
for the corrtYsjXinding period of the two preceding years 
were 198,000 yon and 217,000 yen respectively. Thai 
is to sny, the quantity exported during the first five 
months of this year exceeded that for the whole of Iasi 
year. 

French Patents. 

Bricks ; Manufacture of light , comfiosed of clap oi 

marl and vegeJaldc materials. B. Oisoard. Fr. Pat, 
.366,291, Feb. 17, 1906. 

According to the process described, bricks and similai 
bodies can be produced, of relatively light weight, bj 
combining with clay or marl such substances as sawdust, 
bran, various straws, maiae heads, oat or wheat husks, 
various kinds of fodder, foliage, shavings and wood 
charcoal, oakum, cork, Ac., all ground very fine. — W. C. H. 

Stone and marble : Manufacture of artificial . T. M, 

Thom. Fr. Pat. 366,662, April 20, 1906. Under Xnt 
Conv., April 20, 1906. 

See Eng. Pat. 8804 of 1906 ; this J., 1906, 637.— T. F. B 


Building materials. W. Spittler. Fr. Pat. 866,098, 
May 11, 1906. 

The building materials described are made of coarse 
particles of wood (shavings, fibres, bark, Ac.) stud 
together so as to form a thoroughly solid body, which ii 
re&actory and impermeable to sound, by means of some 
known agglutinant used in the manufacture of artifioiai 
idone and wood, suoh os magnesium chloride, buml 
magnesia, Ac. — W. C, H. 

'Cement to resiet eeu-ufoUr ; Process for the manufaetun 
Boqgleux. FV. Pat 865, 8dd* MaroL 12 
Under Int Conv-* J&rpbi Ijjf, 1906. 

ma^ by such ai 
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puzauolanA, trasfli^ &c., to the cement materiale. The 
addition may be made ; (1) To the raw cement materials 
before they we introdnoed into the kiln ; (2) a« a very 
fine powder introduced into rotary kilns, b^ore, during, 
or after the formation of the olinker, or in the case of 
ordinary oemrat kilns, during the burning whilst the 
materiw is still red ; (8) and also with or without the 
preceding additions, during the grinding of the clinker, 
either hot or cold.— W. cTh, 

* 

Cement ; ProetBS and apparatus for hurning in 

rdary tubular furnaces. T. M. Morgtm. Fr. Pat. 
866,523, April 24, 1906. 

SlB Eng. Pat. 6946 of 1906 ; this J., 1906, 848.— T. F. B. 

Cement : Process and apparatus for the manufacture of 
. B. E. Eldred. Fr. Pat. 366,679, April 25, 1906. 

By this process, the two operations of calcining and of 
fritting the raw materials for the production of Portland 
and other cements, are carried out as two distinct phaws 
of the manufacture, and in separate furnaces, since r 
relatively low tem^wrature is sutHciont for the calcining 
process, and a high temperature is necessary for the 
rritting process. By means of a regenerative system 
the heat of the gases escaping from the fritting furnace 
is used to heat the gas and air employed in heating that 
furnace, and similarly the heat of the gases escaping 
from the calcining furnace is used to heat the gas and air 
supplied to it. The apparatiis for manufacturing cement 
according to tliia process consists of two furnaces heated 
by producer gas, in each of which the tom{>erature, con- 
dition of the fire, and the rate of supply of material, can 
be regulated in(Jci»endently and without alteration of 
the correstionding conditions existing in the other furnace. 
The two tumwes may be entirely separatee; or they may 
be combined into a single structure, in which case their 
adjacent ends are fitted into a common hood or box. 

-W. C. H. 

Cement for coatings, pauemenis, and mosaics, especially 
applicable for binding together mother-of-pearl, H. 
Gombaud. Fr. Pat. 366,122, May 12. UH)6. 

A OBMHNT for coatings, pavements, and mosaics, and 
specially applicable for binding together mo thereof- pearl, 
is compost of commercial magnesia, p(»wdored marble, 
or “other sLlicious product,” and of mother-of-pearlllakes, 
bound together with a solution of magnesium chloride, 
to which is added 10 per cent, of zinc sulphate, and 10 |.»er 
cent, of potassium silicate, with or without the addition 
of colouring material and wood sawdust. — W. C. H. 

Cement ; Manufacture of Portland . H. Peters. 

Ft. Pat. 366,600, May 26, 1906. Under Int. Conv., 
Sept. 22. 1905. 

See Eng. Pat. 19,180 of 1905 ; this J., 1906, 885.— T. F. B. 
Gbuman Patent. 

Cork substitute ; Process for the manufacture of a . 

J. Fuchs. Ger. Pat. 167,780, Jan. 25, 1905. 

The process claimed consists in acting upon coppr or 
nickel, or oxides of those metals, with acetylene under the 
influence of pressure and heat. Copper or nickel, or an 
oxide of one of tlieao metals, is placed in a rotating drum 
of aluminium, and heated to 230° C. Acetylene under a 
pressure of 16 om. of mercury is then introduced, and a 
similar pressure is exerted on the drum. The contents of 
the drum ere stated to be converted into a compact, light 
brown mass (‘* cuprene *% which can be cut or moulded 
into any desired form. It has a «^^iflo gravity hall as high 
as that of cork, and an elasticity equal to that of toe 
latter* |s st^^ to he suitalde for use as a fllling fer 
w^lsand&sr4, beinHihum-oondiiotof of heat and swving 
to d€«den the tyres of b%cles 

autnutfilittaaiiii v 


x .-^ hetalluroy . 
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Steel : Struriure of hardened and tempered . E. Heyn 

and O. Bauer. Mitth. konigl Material prilfungsamt zw 
Gross-Liobterfoldo West, 1906, 24 , 29—69. 

The authors’ investigations wore made with a tool* steel 
of euteotoid composition (0*96 per cent, of carbon). In 
the first series of experiments, test-pieoos of tlie steel were 
hardened by quenching in cold water from a temperature 
of mf C., end were then tomjiered by reheating for ‘ 
varying periods of time at temperatures rat^(ing BBOpi 
KHr’ to 640° C. In the second series of experim^tl .W^ 
test'pieoes were quenched in different liquids froniAW?' 
temperature of 900° C. The ttwt*pieco8 after ire^fnenlfs 
wore examined with respect to hardness, solubility in 
dilute sulphuric acid, and behaviour on etching with 
alcoholic hydrochlonc acid (I o.c. of acid, in 100 c.c. of 
absolute alcohol). Microphotographs ate appended to the 
paper. The results obtained showed that in the transition 
from martensite to jierUto on tompering at successively 
higher temperatures, there is a welUdefined intemnadiato 
stage (corresponding to a tompering teinpm’afcuro of 
400° .C). for which the authors proijoso the name o^^ndiie. 
Trot>stito 18 retailed os the generic name for the stages 
between marttinsito and osmondite, and sorbi^ for 
between osmondite and perlite. Osmondite is mor^ solttule 
in I per cent, sulphuric acid than troostite or sorbite^ 
When troostite or osmondite is dissolved in 10 cent, 
sulphuric acid, the residue contains no iron oarbid%but 
some “ free carbon,” the greatest quanti^ being obtaitll^d 
with osmondite. A special name is needed for this fonn 
of carbon ; it is not present in the stoeU but is produced on 
dissolving the metal in dilute acid. Iron carbide in found 
in the insoluble residue only in the case of sorbite. 
The coloration of tempered steels on etching with alcoholic 
hydrochloric acid, as also the coloration of troostite and 
osmondite in hardened sUiel, is due to a film of “ free 
carbon ” which is depositetl on the surface | the coloration 
is accordingly deepest with osmondite. The results of the 
ipeond series of experiments indicate that all forms of 
quenching of the steel under examination are equivalent to- 
an ideal undercooling, with consequent complete conversion 
of the perlite into marfensitti, followed by a more or less 
marked tempering effect, with formation of troostite or of 
troostite and osmondite, the intensity of this tempering 
being dependent upon the rate of cooling. — A. S. 

si 

Steels atntaining 0'6 and 0*8 per cent, of carboy ^eat 

' ' - Bull. AmSr. 




treatment of . C. E. Corson. 

Min. Eng., 1906, 725-742. 

The experiments wore made with acid op^*hearth sCi 
containing 0 60 and 0-76 ptif cent. respectivtlSy of carbon. 
The test- pieces were heated to temperatures up to 900° C., 
and then cooled in the air, and also immersed in ashea 
and in lime. In general the results obtained wero 
analogous to those obtained with other grades of steel 
examined by different investigators. As the time occu- 
pied in cooling increased, the tensile strength and con- 
traction decreased, whilst the elongation showed a 
increase. Micrographs illustrating the structure of Ime 
test -pieces are given in the pajier. Sauveur (Metal- 
iographist, 2, 2(17) has stat^ that ” hot work, as 
such, has no influence upon the structure of the 
metal. Indirectly, however, by retarding crystallisa- 
tion until a lower temperature is reached, it may 
have conitidorable effect on the structure, but the same 
results could be attained by heat treatment alone, i.c., by 
reheating the unworked metal to the temperature from 
which the worked piece was allowed to cod undisturbedly. 
In order to test this statement, two itest-bars Were pre- 
pi^ from one and the same ingot. One, after being, 
cooled, was reheated in a coke fumaee to cherry ; 
and the other ilmi hamdiM had coded to oheiry- 

redness (about 


coded side by sii 



were as JpHows i 
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Treatment. 

Tensile 

strensth. 

Elongation 
on 4 In. 

Reduction 
of ares. 

(1) Hammered for almut 2 

lb. per sq. in.! 

per oent. 

per cent. 

mins, to cherry-rednesH 
•<2) Cooled, and then re- 
heated to match No. 1 as 

109,^71 

15 

1 

28 

it left the hammer f, . . 

106,271 

16 

33 


—A. S. 


jSfceZ ing(A6 ; Sigregaiion in , and iii ejects on the 

fneehhnical properties of sted. J. E. Stead. Brit, 
Asbog., Section G, York, 1906. Engineering, 1906, 
82, 405. 

Tira author gives a general summary of the present 
position of our knowledge on segregation in steel, and its 
'ofFeots on the meohaniual t)ro|)ortiftft of the metal. He 
states in conclusion that although segregation should he 
avoided, it is not so great an evil as is fretjuently asserted, 
unless accompaniea hy unsoundiioss. Unsoundness 
without segregation will equally lead to premature failure. 
In the author’s experience of the steel rails whu‘h break 
when in use on English railways, not mort^ than one-sixth 
are axially segregated, and even in these it is doubtful 
whether ttie rails were not initially unsound. The cause 
mainly responsible for failure is unsouiidness, either 
internally or externally. The author’s opinion is (hat 
the onW reliable method of producing ]ierfectly sound 
-ateel is ny compression of the molten metal in the mould, 
but fairly good results can also be obtained by the addition 
of aluminium or silicon.— A. 8, 

7r6n and steel structures ; Protecting with paper. 

L. H. Barker. Paper read before the Amer. Soc. for 
Testing Materials, Juno 30, 1905. Proc, Inst. Civil 
Eng., im, 164, 41—42. 

Numerouh ex\^riments with different kinds of paints 
<lid not give satisfactory results. Good results were 
obtained, now'ever, by the use of “ paraffin paper.” The 
iron is carefully cleaned from rust by means of stiff wire 
brushes, then a kind of ” tacky ” paint is applioil, and the 
[>a|ier is pressed tightly on the painted surioco, the joints 
•of the pajier being made to slightly overlap. The paper, 
as soon as it is in place, is ready for the first coat of paint. 
After exposure to smoke for two years and three months, 
it^woH found that the pa]K''r and the first or adhesive cioat 
•oi paint were quite intact, and in many places the |>aint 
was still not dry ; the surface of the steel was just as 
when painU^d. Steel protected in this way was also not 
Affected by exposure to dampness and sewer gases. — A.S. 

Platinum- sUver alloys. [Sieparalion of platinum from 
t gold, iridium, J’C. j J. F. Thompson and E. H. Miller, 
r J. Amer. Chem. Soc.. 1906. 28 [O], 1115—1132. 

It has long been known that platinum, alloyed with 
silver, will dissolve to some extent in lutnc acid, but 
conffioting results have boon obtained by different workers. 
Thus Winkler (Z. anal. Chem., 1H74, 368) regards the 
strength of acid as of small importance, whilst J. 8piller 
(this J., 1897, 539), recommends acid of sp. gr. 1*42. 
Both find that a residue is left, whereas N. W. Perry (Eng. 
and Min. J., Jan., 1879) ststes that the whole dissolves. 
To account for these and other results the authors have 
made a study of the molting |X)ints an<l cooling curves, 
microstructure, specific ^avitios, and electrical conduc- 
tivities of a series of alloys, the platinum contents of 
which ranged from 0*5 to 57 per cent. Great care was 
taken to free the platinum used from iridium, and to render 
the alloys quite homogeneous. For their analysis the 
parting methotU with sulphuric aoid, was employed, but 
it was found necessary, where the platinum amounted 
to 20 per cent, or more, to dissolve the residue, after 
weighing, in aqua regia, and pfecipitate the silver 
retain^, which amounted in on© case to 2*7 per cent. 
No ap|*r©ciable amount of pMmim i« dissolved by the 
aoid during the time of. htMlihMk (Compare Delaine, 
this J, I 1906, 304 J Xt wi||^|ow[ iijgot in no case would 
the alloy diiyolv© lOcid (sp. gr. 1*1 


and 1 ‘4) ; some platinum was always dissolved with the 
silver, and some silver always remained with the residues. 
The separation of platinum from gold, iridium. &o., in 
one operation, by alloying with silver and parting with 
nitric aoid, is therefore impossible. From a study of the 
cooling curves and miorostruoture, the authors oonolade 
that the alloys consist of a number of platlnum-ailvor 
coin|)oundB of different solubilities, the relative pro- 
portions of which depend on the rate of cooling, Henc© 
the irregular results obtained in parting with nitric 
aoid. — F. 8 oi)N. 

Carbon in steel ; New colorimeter for the determinalion 
of . C. H. White. XXIII., page 1007. 

English Patents. 

Tin : Process for esiracting from ore. R. W. E. 

Macivur and M. Fradd, lAUidon. Eng. Pat. 10,943, 
May 25. 190.5. 

Tin ore or oxide is exposed to the action of producer* or 
water-gas whilst being heated and agitated, preferably 
in a closed horizontal vessel to which a slow, rotatory 
movomeiit is communicated. — E. S. 

Pyritic ores containing gold, silmr, or other veduahle 

melals ; Treain^ni of . W. Blackmore and A. 

Howard, London. Eng. Pat. 17,839, Sept. 4, 1905. 

The pyritic ores are roasted at about 800^ F. in the 
presence of uir and steam admitted in such pronortions 
as to oxidise the sulphides, as far as possible, into sulphates. 
The sulphurous gases emitted in the jirocess are alworliod 
by water, and the solution is used in lixiviating the 
roasted ore. Or, the roasted ore may be washed with water 
containing about 5 per cent, of sulphuric acid, the object 
being to remove sulphates of iron, oopjibr, cobalt, and 
nickel, the latter metals being recovered by usual means. 
The residual ore is then treated to obtain the precious 
metals by the cyanide or chlorination methods. If the 
ores contain lead or zinc, the residues are further treated 
by smelting processes to recover them. Reference is 
made to Eng. Pat. 28.992 of J904 (this J., 19(Mi, 481). 

— E. 8. 

Lead and silver : Process for obtaining hom their 

ores. J, Asbeck, Westcrwald, Gormany. Eng. Pat. 
23,408, Nov. 14, 1905. 

Sttlphiue ores of load and silver, coutairiing, in addition, 
sulphides of copper and iron, are decomposed by treat- 
ment with a fused halogen salt, e.g., sodium chloride or 
zinc chloride, to which oxide of lead or of zinc is added, 
in quantity at least equivalent to the amount of copper 
or iron in the ore. The lead and silver are afterwards 
separated in the metallic state by means of the electric 
current or l>v the addition of an elootro-positivo metal, 
e.g., zinc. I'he function of the added zinc oxide or load 
oxide is to convert the cop]H?r and iron compounds into 
oxides, and to prevent the formation of chlorides of these 
metals, which, if formed, would afterwards be partly 
reduccid, thus contaminating the silver and lead obtained, 
and would also, as far as they remained unreduced, spoil 
the bath for another treatment of a fresh quantity of ore. 

—A. G. L. 

Metalliferous ores or compounds ; TrecUment of — ■— 
pre}Hiraiory to smelting the same. F. Hoberlein, Xiondon. 
Eng. Pat. 26,277, Dec. 16, 1905. 

Mstaluferous (iron or manganese) ores or Compounds, 
in a fine state of division, are mixed witti coal or other 
fuel, moistened with water if necessary, and then burnt, 
ireferably in a tip-apparatus, of conioal or spherical 
orm, using an air-blast of gradually inoreoamg force. 
The sintered mass obtained is treated as usual in a blast- 
furnace. — A. G. L. 

Ores ; Process and apparatus for snutting — — , and e<m- 
verting mattes. A. M. Day, IMa City, U.S.A. 
Pat. 3528. Feb. 13, 11^6, , 

See U.S. Pats. 812,186 qf this J., 

1906, 269.-1T. F. B. , -K 
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Itm tompoundi ; MeHoi 0/ ienlplMritinf and ixxiv- 

h»*ng tubMmt€9 tovdainin^ . T. C. Kinir. New 

Ywk. Bug. Pat 60, Jan. 1, 1906. 


Sis Bp, Pat, 362.146 of 1906 ; this J., 1906, 642.— T. F. B. 

Ir(>fi Of 69*: Treatnient of amall mine or waste products of 

cmcimd for the more complete ejetraciion of iron 

therefrom, A. Hodgkinsoii, Stoke-on-Trent. Euk. Pat. 
499,9, March 1, 1900. ^ 

It has h^en found that the calcined waste products of 
ironstone seams known as “ snvin mine,” and the calcined 
ieoes of stone or rock containing iron, left on the mine 
earths after the puddle or furnace mine has been removed, 
cannot bo worked up except when the proportion of 
moisture present is not less than 3 nor more than 36 per 
cent. According to the present patent, the waste is either 
heated or moistened until the proportion of water is 
within the limits mentioned ; it is then moulded into 
blocks, and pressed, whereby lumps are produced which, 
after being annealed, can l>e\itih»ed in puddling or other 
furnaces. Reference is directed to Eng. Pat. 4537 of 
1389 (this J., 1890, 619).~A. S. 

Iron; Processes for converting cast tnm sted or 

maUeahle iron. M. A. Hunter, Philadelphia, U.S.A. 
Eng. Pat. 8607, April 9, 1906. 

Sbi Fr. Pat, 366,169 of 1900; following these, - T. F. B. 

Fitters for separating wafer or soliUion from solids, such 
as alttnp ores, pulp, and the like, G, Ridgway, Kul- 
goorlie, W. Australia. Eng, Pat. 11,023, May 18, 1906. 
A NUMBER of Hut, hollow filter -frames are attached by 
radiating arms to a central rotating spindle, and are 
rotated above an annular trougli. The spindle is hollow, 
and is dividetl into three separaU' compartments, each of 
which has a separate outlet, and is also connecited to each 
of the filter-frames by a separate valved pipe. In two of 
these compartitient-s a vacuum is maintained, and in the 
third a pulsating movement is set up by a ]>lunger which 
produces a vacuum and a pressure alternately. The 
annular trough is divided by p/irtitiona into three or more 
compartments ; the first ccuitains the ” pulp,” the second 
the wash watci’, and the last serves to receive the exhausted 
material, whi<5h falls through the ojien bottom into trucks 
placed underneath. At the outer side of each filter-frame 
is a roller, which runs on an undulating track forming the 
outer edge of the annular trough. Three corresponding 
concentric, undulating tracks are [dacH’d round the spindle 
between it and the inner side of the annular trough ; 
each of these tracks guides and op(Tat<'s a roller or lever 
which opens or closes a valve on one of the pijws leading 
from the filter-frame to one of the chambers in the hollow 
spindle. The apiwiratus works ns follows, the cycle of 
operations of only one filier-framo being described for 
the sake of simplicity, and starting witli the filter-frame, 
which has a permeable lower race, in tlie position 
which it occupies just before entering the pulp 
compartment of the trough. As the frame move s 
round and approaches the division, the roller is 
raiiiksd by the olevatioti of the undulating outer track, 
and the frame is lifted over the division wall, and lowered 
into contact with the pulp in the following compartment 
of the trough, at the same time the valve on the pijic 
which communicates with the first vacuum chamber is j 
opened by its roller jiassing over an elevation on its own 
undulating track, and some of the pulp is sucked on lo I 
the lower surftusc of the frame. It is held there by the i 
suction, and the strong liquor passes through into the | 
first vacuum chamber. As the frame approaches the 
next division, it is lifted over as before, and lowered into ' 
the washing liquid in the next compartment. At the 
same time the connection to the first vocuum-ohamber 
is (doe^ and that to the seimnd is o])ened, so that the 
washing liquid i» drawn through the adhering oake of 
matecifld into a separate ohamb^. Finally, the frame is 
again lilted over the next division, and passes over the 
dunharge oompartment. The connection to the pul- 
now opened W the roller, os in the other 
oai4k, thnt /tfr thq eepofiid vacuum chamber closed, 
and the alternate prroauTO 4nd vacumn applied ro the 

'ni' , > .1 i. 


filter-frame loosens the cake, which falls into the tffttok 
placed below. The conteiite of the pulp and wwfh-wetBf 
compartments be kept in motion oy suitable 
tors, and the levels kept constant by float obambere. The 
pulp-, washing-, and dimiharge-chambevs may elito be 
arranged in a line instead of in a circle. -~-W. H. CL 

Aluminium and its alloys; Soldering of and a 

solder therefor. M. Gruber, Berlin.. Eng. Pat. 

May 30, 1906. ^ 

Thx solder contains 10 parts of copper, 2 of aluminhuHf 
26 of Bine, 60 of tin, and 3 of cadmium. It is stated 
to have a low melting point, and is applied, with the aid 
of paraffin as a flux, by means of a soldering bit.-^~<B. 

Unitkd States Patents. 

Castdron articles ; Method of making — — A- W. 
Slooum, Assignor to C. V. Slocum, Pittsburg, Pa. 
U.S, Pat. 830.636, Sept. 11, 1906. 

Molten cast iron from a melting furnace is mixed with 
1 per (>ent. or less of tifanium oxide, and then oast. 2!1ie 
titanium oxide ik reduced by the carbon of the cast iron. 

-A. 8. 

Scrap-brass ; Process of treating . H. J. Krebs, 

Wilmington. Del. U S. Pat. 8SK),601, Sept. 11, 1906. 

1’he brass is melted in a cupola furnace, the lino being 
oxidised and volatilised, and the purified copper sub- 
sequently discharged, hrom the oxidation proaudts, the 
coarser particles are first removed by settling ; then, after 
cooling, the zinc oxide is collected in bags or the like, and 
the residual fume is treated with an acid solution for the 
production of a zinc salt.— A. S. 

Scrap-brass ; Process of treating . H. J. Krebs, 

Wilmington, Del. U.S. Pat. 831,010. Sept. 11, 1906. 

The process is essentially the same as that described in 
U.S. Pat. 830,601 (see preceding abstract), except that no 
provision is made for collecting zinc oxide from the cooled 
tuinc, the latter being treated directly for the production 
of a zinc salt. — A, S. 

Ores ; Apparatus for cyaniding . T. h. Rankin, 

Kackett Harbor, N.Y. U.S. Pat. 830,616, Sept, U, 
1906. 

The ore is ireatetl with cyanide solution in two rotary 
leaching cylinders with a valved connecting pipe. The 
cylinders are lined with wood, and have spiral wooden 
ribs starting at each end and ending near the middle. 
Compressed air is admitted to the first cylinder^ WWl 
when the leaching opemtion in this is finish^, tha Vidro 
in the cunneuting pijie is o(>enad, and the excess of oom- 
pressed air allowed to pass into the second aylinder,{tO*'' 
assist the leaching process therein. The foul air Olid 
” gases ” from the leaching cylinders are led into the 
bottom of a reccptacie containing a liquid capable of 
absorbing the ‘‘ gaw's,” the air being subsequmitly allowed 
to escape. This receptacle has a perforated partition 
above the inlet for the air and ” gases,” and is packed 
with ” obstructing substances ” above the partition.— -A. S. 

French Patents. 

Cop-per ; Process of extracting from mimrals, 

(i. R. M. Sweeting. First Addition, dated Juhe 6, 
1906, to Fr. Pat. 36(),071, Feb. 11, 1906 (this J., 1906, 
486). 

The liquid left in the anode compartment at the end of 
the electrolysis, by which the copper is deposited, is 
evaporated by hot waste gases pa^ng through a fine 
above the tonic. On allowing the liquid to cool^ fereje 
sulphate crystallises out, and ^phurtc acid, of a |||Nnigth 
up ro 66® B., is left in the mother liquor. ffis lewsiOi 
sulphate obtained is then distilled in retorts houM to ia 
white heat for the nroduotion Of b#DOth«r .eiid fmiMw 
sulphuric acid as 1 a 1 

' ' a'ia- . 
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CaHings of copp&r and cooper aUoys ; Process for ihe 

production of dcna. and nomogentxtus * by n^eans of 

the addition of an alhali oarbonatc. Laboratorium fiir 
Chom. Feuerachute- tmd liftaohraittel Conrad Gautsch 
0,m,b.H, Fr, Pat. 3«6,733, April 28, 191)6. 

Ijf order to produce aound caatingB of copper, bronze, &c., 
and to readily introduce iron or steel into such alloys, a 
ania]] quantity (0*2 to 0*4 nei* cent.) of sodium bicarbonate 
it added to the metal, preicrably partly before and partly 
after the fusiion. The s^dt m added in addition to the 
l^oaphorua used for deoxidation, hut without the sub- 
■equent use of a current of air for rc-oxidation. — A. G. L. 

Waiher ; McchanM for all- mivpraU J. Nicholls. 

Fr. Pat. 304,771. Feb. 2, 1900. 


Tb* addition consists in arran/png the interior ohaimalt or 
fluting#,^, so that they form only a slight aagle adththe 
axis of the rotary cylinder, and in proTiding a cylihdHcal 
extension at the discharge end furnished with an interior 
helical blade which denvers the treaty material into 
a closed chamber provided with a discharge hopper. 
The charging device is shown in the figure, and cooMSts 
of a tube, 15 a, bent as shownti, and provided with self- 
closing and opening flap-valves, 16 and 17, one of wjiich 
always remains closed and shuts ofl communication with 
the external air. As the cylinder rotates, the pipe, 16, 
scoops up some of the material from the trough, 20, 



Tit* washer consists of a tank, a, in whi<'h the mineral 
to be treated is stirred up with water by means of a shaft- 
cauablo of a reciprocating motion. Directly .attached to 
this shaft are two rabbles, 1 and 2, wlnlst a number 
of others, 3 and 4, are attached to (wo arms, r/, 
iroted on the shaft, tlio end rabbl(5, 3, Iwng also guided 
y the staple, g, which slides along the sli.aft. The- rabble, 1 , 
is not <piito SB wide u« the others, and hence does not 
come into play until the shaft has been raised to some 
ext^t.— A. G. L. 


Htdary furnace for treating tnincralH and all cmnbuciible 
boiues. A. Ducco, First Addition, dut<‘d March 10, 
1906, to Fr Pat. 361,300, Manjh 1(1, 1996. 



which material falls into the bend. As the cylinder 
continues to rotate, and the pipe, 16 a, comes into its 
highest position, the flap, 16, falls on to its support, 18, 
and closes the o])en end to (he sir. At the same time tfio 
flap, 17. opens, and the nmtoruil in the bend drops down 
(he pipe, 15 a, into the cylindpr.— W. H. G 

Furnaces ; M ctuUurgic^d . A. Farkas and J. de 

Moya. Fr. Pat. 365,949, May 6, 1906. 

HAriD heatmg or fusion of minorals or metals is effected 
by introducing into a closed furnace, gas from one or more 
independent prodneers, and at the same time blowing 
in air from one or more tuyf''rcs. By varying the pro- 
portions of air and gas, any desired degree of oxidation 
or reduction may be obtained. No chimney is necessary. 

—A. G. I4. 

Cast iron or cast steel ; Process of producing by 

means of thr basic converter, Sof. Anon, des Mines du 
Luxeiuhoing ct des Forges de BaiTcbruok. Fr. Pat. 
364,785, March 31. 1906. 

A BASIC mineral capable of evolving a largo quantity of 
gas when heated, preferably limestone, is adaed to tfie 
charge in the converter before or during the blow; the 
temperature is then raised so as to evolve the ms, and to 
cause the lime to combine witli the phosphoric acid 
produ<*©d, after which the temperature is allowed to fall 
to a point convenient for casting. — A< G. L. 

ifiHcl ; Manufacture 0/ in the Beaaemer eoHierilef 

or Talbot furnace^ with basic or neutral lining^. H* (I; 3* 
Pioaud. Ft. Pat. 364,837, April 2, 1906. 

C<mv-. April 8. 1906. 

To the moss in the converter or furnace a fittit, moil W 
flnortpar, is added. This addition ihor^insiiis th(^ 


tiet. 81, 18MJ ^ Ot. Xt— BLECTBO-CHKMISTRY It, StfiCTBO-MKTAIiUtlQY. , Ml 


Ik ifey ftom plioapbonM befote it baa boRome oompletaly 
il^M!'lmci«eaa The iresulting slag can be med as a fertiUser 
iti the same way as ordinary Thomas slag.— A. G. L. 

f ? New mdhad f&r the woiueUon of reduced in 

^ W. Timm. Fr Pat. 365,878, 

April 7, 1006. Under Int. Conv., April 10, 1906. 

CannON dioxide is passed through a producer containing 
an incandescent mass of coke, \diich reduces it to carbon 
monoxide. This is then passed whilst hot through the 
iron^ bearing ininoral to be reduced, and in reducing this 
becomes converted into twice the initial quantity of carbon 
dioxide. Half of the gas having been removed through 
suitable flues, the remainder goes thi ough the same cycle 
again, until, after about 10 minutes, the producer has 
become too cold to work. The process is then interrupted, 
and another producer inUirjiolaied in place of the first, 
which is in the meanwliile revivified by blowing air through 
it at such a rate as to produce mainly carbon dioxide. 
The products of combustion produced in this way are 
made to heat the carbon monoxide on its way to the 
mineral-containing chamber, by moans of a Cowricr stove ; 
or else they serve to heat the chamber itficK.— A. 0. L. 


Uinerdei Proceed for the treatment oh J. fiayalabarg. 

Pint Addition, dated April 21, 190^ to Fr. Pat, 351, 68o, 
Feb. 16, 1906 (this J„ 1906, 894). 

Th* invention claimed in the principal patent i« now 
applied to minerals containing suffloient s^phur without 
further admixture, %nd to minerals whose treatment dooi 
not reuuire the addition of sulphur, c.g., iron ores. Such 
minerals ere simply mixed with carbon, and treated with 
the air-blast in a converter until they have beOpme 
sintered t<^ether. and can bo treated as tisual in 0 twt 
furnace. Thq invention is, of course, espedally aptdichBle 
to such minerals as occur in a flnely-divided conditioh. 

-A. G, L. 

Magnetic material and process of making same* R. 
Hodflold. Fr. Pat. 366,915, May 4, 1906. Urtder Int. 
Conv., June S, 1905. 

See Eng. Pat. 22,130 of 1005 ; this.!., 1906, 692.— T. F. B. 

AUoy for hearings : Metallic . Siemens und Halske 

A.‘-G. Fr. Pat. 366.060, May 10, 1906. Under Xnt. 
Conv., May 22, 1005. 

See Eng. Pat. 10,513 of 1906 ; this J., 1900, 816.— T. F. B. 


Cast-iron ; Process for converting — - ijilo steel or 
wrought iron. M. A. Hunter {nie Webb). Fr. Pat. 
365,169, April 10, 1906. 

The process consists in heating the cast iron, in bars 
or pigs, to a temperature approaching but below Us 
melting-point (about 925*^ to 980^^' C.). and then treating 
it with liquid, vaporised, or atomised sulphuric acuh 
This treatment eliminates most of the carbon, and changi's 
the physical characteristics of the metal so that it can be 
forged.— A. G. L. 


Iron ; Process of aisting ingots of iidthout the 

addition of appreciable quaidities af aluminium or 
aUieon. and without air-holes at the surfaces. Hheinincho 
Metallwaarcn- u. Maschinenfabrik. Fr. Pat. 365,345, 
April 17, 1900. Under Int. Conv., May 17, 1905. 

Sound ingots of iron and mild steel are obtained without 
the use of appreciable quantities of aluminium or silicon, 
by casting in moulds which widen considerably towards 
the top, so 08 to allow of tlio ready escape of the air- 
bubbles liberat^id during the cooling at the .sides of the 
moulds.— A. G, L. 


8ted ; Process for the mnnufartnre of V, l>fays. 

Fr, Pat. 365,671. April 26, llKKi. Pmler Int, Conv,, 

April 29, 1905. 

Owi ot more Siemens- Martin furnaces are arranged close 
to one or more gas producers in order to l>e able to utilise 
the sensible boat of the producer for the conversion of 
the iron into steel. This is donolby charging the producer 
not only with the usual combii.stibles (coke, &i\), but also 
with the cast iron and malcrials, such as ferric o.\idc, 
lini?» Ac., designed to assist in the jirocess. On blowing 
air through the iiroducer, the iron iiielta and runs into a 
bolder at the bottom of tlu' producer, from whieli it flows 
into the Smmens-Martiu furnace A. O, U 


MelaUiferous substances ; Nudulising and treating — . 
T. C. King. Fr. Pat. 366.432, April 20, 1906. Under 
Int. Conv., May 4, 1906. 

Th» object of the invention is to form the metalliferous 
aubstancea into nodules, containing the metals in the 
form oi oxides, without using any binding agent which 
shall either leave objectionable impurities m the nodules 
or aenitibly diminish their content in metal To this end, 
the finely-divided materials aae elthoi* mixed with water 
Qnly» or dso with a binding agent, e.g., tar, hydrocarbons, 
or carbo|||'dw*'^» which is volatile At a moderate temiwra- 
tUTO. Tho mixture is then heated at about 650*’ C.. and 
agitated so as to form itself into nodules of the re^mred 
lyfe. |%is tfeatmant also removes any snlphur, aiaenic, 
Mye pmmb in the moMals, knd the rsswting nodules 

894$ andW mils/ this J., 1906, 1311. )-A. a L. 


German Patents. 

Zinciferous ores and metallurgical products ; Process for 

the treatment of . Zinkgewinnungs-Ges. m, b. H. 

Ger. Pat. 165,465, March 24. 1905. 

The zinciferous material, after being roasted if necessary, 
IS treated with sulphuric acid, and from the solution 
the zinc is precipitated as hydroxide by means of 
sodium hydroxide. The residual solution is oaustioised 
with lime for the rejjencration of sodium hydroxide. 
If the original material contains a snflBcient quantity 
of lime, it is used in place of fresh lime for 
caustioising the residual solution. In the case of ores 
containing dolomite, the solution obtained by treatment 
with sulphuric acid is divided into two portions in such 
a manner that the quantity of magnesium contained in 
one part is equivalent to the amount of zinc .oqntained 
in the other. The first portion is treated with^ sodiain 
hydroxide, and the precipitate of zinc and magnesium 
hydroxides is used to precipitate the zinc from the seecuid 
portion. — A. 8. 

Zinciferous ores and metallurgical products ; Process for 

the treatmetU of . ZinkgewmnungS’Ges. m. b. H. 

Ger. I‘at. 169.138, May 24, 1906. Addition to Get. 
Pat. 165,455, March 24, 1905 (see preceding abstract). 
The solution of zinc and magnesium sulphates obtained 
by treating the material with sulphuric atud is divided 
into two portions. From the fiist portion, zinc and 
magnesium hydroxides are precipitated by'quickllme, and 
the zinc is dissolvi*!! out of the precipitate by treatment 
witli a solution of sodium hydroxide and sodium sulphate. 
The solution is used for leaching a fresh quantity of ore 
with sulphuric acid diluted with sodium sulnhat© solution* 
whereby the sodium zincate is convertea into aodiuln 
sulphate, and tlie whole of th<« zinc and the magnesinln 
are precipitated as hydroxides. The precipitate is uAonI 
for treatmg the second portion of the solution first obtajm^l^ 
the magnesium hydroxide precipitating the zinc Al 
hydroxide. — A. H. 

XL---ELB(nrR0-0HEM»TRY AHD 
ELECTRa*METAUiURGT* 

{Continued from page 937.) 

(A. )— EUECTRO-OHBMISTRY. 

Perromanganeac anodes in solutions of eaustii^ potash, 
G. R.WMte, J. of Physical Obem., 1906, 1(lul»92--Al8, 
Chem. Oentr#, 1906, 2, 090. ^ 

In the anodic electrolysis o| fortoieuM^gjinefe in alk|pa 
tbATA iff^lprined 0m 

toni«time« mAngAnaib. It bison feima that ikp 

l> 2 
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foriHAtion of rnangftnate in duc^ to the presence of reducing 
impurities. If these latter be absent, permanganate 
only ifl formed both in 2 per cent, and 10 per cent, caustic 
potash solutions; reduction to mauganate then takes 
place only on increasing the temperature to 95^ C. The 
reduction is effected by the action of hydrogen liberated 
at the cathode ; a spontaneous evolution of oxygen was 
never observed. On electrolysing at 96® V,. alkali ferrate 
is produced as well as inanganale, and iron is deposited 
at the cathfxle. .Anodes of metallic mangancHe are 
oxidised t<o permanganate. ^Manganous hydroxide, 
Mi 1 (OH) 2 . formed by the action of caustic potash on 
manganese, can be oxidiwjd rlecdrolytically to manganese 
dioxide, but not to ])ermanganale. The anodic formation 
of permanganate must therefore proceed directly, without 
the intermediate prmliiction of compounds of a lower 
degree of oxidation. ^ A. S, 


Ozone: lElectrical] Production of . E. 

and J. B. Quain, London. Eng. Pa*. 3906, Eeb. Ift. 
1906. 


Tub ozoniser comprises an inner glass tube oonteining 
an electr^e in a vacuum ; surrounding this is a double 
outer glass tube, the ends of the two outer tubes being 
sealed tnigether so as to form an annular siMoe between 
them, which is made vacuous, and in which the socoi^ 
electrode is placed. The gas to be ozonised is ciwulated, 
by means of a fan, between the outer surface of the in^ 
tube and the inner surfao^ of the double tube. The 
electrodes are suitably connected to a transformer and 
generator, the latter also driving the fan. B. N. 


Electrolytic appurcUvs. F. McDonald, Johnson burg, Pa., 
U.S.A. Kng. Pat. 4716, Feb. 20, 1906. 

Sre U.S. Pat. 814, H04 of UH)6 ; this J., 1900, 380.— T.F.B. 


Copper ; Electrolytic deierminafion of . F. Foerster. 

XXIII., page 1007. 

Lead ; Electrolytic separation o/ — — from acetic acid 
solutions. R. C. Snowden. XX 111., page 1007. 


French Patents. 

Filaments for incandc sccnce lamps. A. Just and F. Hana* 
man. Third and Fourth Additions, dated Feb. 14 and 19, 
1900, to Fr. Pat. 347,061, Xov. 4. 1904. II., page 976. 


ENOLisn Patents. 

Accumulators ; Electric — H. N. Warren, G. 
BusHchofH. and .1. M. Wood, Liverpool. Eng. Pal. 
17,074, Sept. 1, urn 

This invention relates to an improvement in the manu- 
facture of accumulators, winch consists in incorporating 
in the mixture iistKi for covering the plates, or in the 
electrolyse, one or more compounds of selenium, such a.s 
the selenates or selenites of sminoiiiuin, jjotaasium, or 
sodium, or selenious a<Md, for the purpose of preventing 
the “ sulphating" of the plates or elements.— H. N. 

.IcHve uiateTial : Cse of a special — for manufacturing 
accnmulalors. i\ Jean laud, Pans. Eng. Pat. 62, 
Jan. I, 1900. Under Int. Conv., Jan. 6, 1905. 

This invention relates to the use of a novel form of lead, 
its oxides, or salts, unalloyed or mixed with ordinary 
lead or its eoinj»oumls, in the manufacture of electric 
uecumidators. Ilic lead is obtained hy the eliadrolysis 
of a mixture of a solution of an alkali plunibalo with an 
alkali plumbite, the density of the solution bemj^ 16® 13. 
With a current density of not leas than 2 am])ercH oer 
SC), dm. of cathode surface, the novel form of lead is 
deposited on the cathode as dullish-grey ( rystals. having 
a smaller electro-chemical equivalent than that of other 
Hubsiances now used. This form of lead is said to give 
an E.M.F. about 6 jicr cent, higher than ordinary lead, 
and to have nearly double tlie cajmeity of the ordinary 
metal. — 13. N. 

Insulating maierial ; Manufacture of [eledriccUl , ajid 

the cx)ating Of metal and other surface.s iherewith. 
J. Connolly, Manchester. Eng. Pat. 3345, Feb. 10, 
,3906. 

Btearine piteii is applied in a iiielt-ed or dissolved 
' to tlie surface to l>e eoatid, and is then heated 

temperature exceeding 200" <\, hut not above 300® (\ 

’ Mtarrangement is described for passing wires or the like 
through the slourine pitch, the eoaierl material being then 
iiassed upwards between lieated surfai'es, whic h converge 
above towards the wire. The covered material is thus 
gradually raist‘d in temijerature, and the pikdi assumes 
hiequer-iike properties, becoming tough and incapable of 
being nieltea Or dissolved. — B. N. 

Furnaces; Electrical . B. Platschiok, Paris. Eng. 

Pat. 23,526, Nov. 15, 1906. 

bEBU.a Pitt. 826,902 of 1906 ; this J„ 1906,036.— T. F. B. 


Electrdysis without porous diaphragm; Process and 

apparatus for . G. Kambaldini. Fr. Pat. 364,826, 

April 2, 1906. Under Int. Uonv., April 3, 3906. 

In order to maintain a uniform rigime in the electroly^, 
without diaphragms, of a solution giving one soluble 
product and one product which is gaseous or solid, it is 
necessary to adopt sjwcial measures for the regeneration 
of the ‘electrolyte. The present invention consists m 
adding, in the form of a solution, only a portion of fresh 
electrolyte, equivalent to that decomposed in contact 
with the electrode at which a soluble product results ; 
the other portion of tlie fresh electrolyte, eauiyalent to 
that deconqiosed at tlie electrode at which ^the insoluble 
or gaseous product is formed, lieing added as anhydrous 
salt. The regeneration of the electrolyte can be earned 
out in an auxiliary vessel or vessels through which the 
electrolvte or its two frmtions are caused to circulate. 
In the ‘apparatus which is employed for carrying out the 
process, the electrodes are disposed horizontally in 
HU))er}X)sed layers of the. electrolyte, which are senarated 
solely by their difference in density. The removal of one 
or botli fractions of the electrolyte is carried out by 
causing a rireulation of the two superposed layers. Any 
aseous products formed at the electrodes are withdrawn 
V covering the electrodes with hells, or by using a closed 
cell.- Li. S. H. 

Electrolysis of Lquids ; Apparatus for . L. lArtidai. 

Fr. Pat. 364.978, April 6, 1906. Under Int. Conv., 
Sept. 29, 1905. 

The two electrodes are separated by a diaphragm of 
metal or other good electrical conductor, which consists 
of a number of ribs or channels of so disposed 

that the upjx^r lib forms a sealed joint with the rib 
immediately beneath it. The diaphragm is insulated 
from tlie <‘lcctrodos. — R. R. H. 

Electrolytic vat \for fused salts]. A. Lambert. iV. Pak 
365,423, April 19, 1900. 



Pcraulphaies ; Process for eledrolytically producing . 

t feichner and P. Aakepasy, Nuremberg, Bavaria, 
g. Pat, 2823* Feb. 6. 1906. . 

Fr. Pat. 851,618 of 1905 ; 1905/896. --T. F. B. 


Tiub vat is apociftUy intended for the eleotrolyse* ^ fuMd 
soltki, and differs from tho ordinary owtbon-linwd iron 
vessela in the following partiooliMrs ; Bloohn, hi of 
eondujcting carbon form a pftrt of tlie base of the vat* these 
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blocks bcinff in good contact with the torminala of tb© 
oiumit end witn the electrolyte, the object being to 
eneare good electrical conductivity, and consequently 
diminiahed loss of energy. The aides of the vat are linell 
with stamped carbon, /, and are provided with exterior 
fwoteoting walU, a, to increase the thermal insulation. 

— R. 8. H, 

Superhealing compound, H. L. Hartensteiii. Fr. Pat. 
355,790, May 1, 1905. 

8m U.S. Pat. 819.218 of 19oS ; this .1.. 1908. 544.— T.F.B. 

Melting furnace ; Elect, ric . H, L. Hart-enstein. 

Fr. Pat. 355,805, May 1, 1905. 

See U.S. Pat. 810.224 of 1905 ; this J., 1900, 544.- T.F.B. 

Furnace ; Electric renutance . J. F. Bottoinley and 

A. Paget. Fr. Pat. 3<i5,839, May 2, 1905. Under 
Int. Conv., May 5, 1905, 

See Eng. Pat. 9522 of 1905; this J.. 1905, 222.--T.F.B. 

(^.)— ELECTRO-METALLURGY. 

Iron ; Electrolytic deposition of — — frofti aqueous solutions 
of ferrous chloride and sulphate. A. Rysa and A. 
Bogomolny. Z. Elektrochejn. 1905, 12. 5iG — 703. 

The authors have sought the most favourable conditions 
for obtaining thick deposits of iron by electrolysis. Pure 
solutions of ferrous ammonium sulphate behave best when 
the solution contains 70 grms. of crystallised salt jier litre 
of water ; increase of temperature above that of the 
atmosphere is deleUirious, and the current density at 
the cathode should not exceed 0*5 ampt^ro per sq. dm. 
With ferrous chloride a solution containing I kilo, 
of the salt per litre of water, a temjxjrature of 5(P to 
70® C., and* a maximum current density of 0*4 ampi^re 
gives tlie most favourable results. The electrolyte 
is always somewhat dirty from the formation of feme 
hydroxide, which is also harmful to the medal deposition. 
Additions of a mixture of sodium bicarbonato and mag- 
nesium sulphate to the above electrolytes give improved 
results. Tlie authors specify the following as the most 
suitable conditions: A current donsity of 0*3 ampere 
pet sq. dm., an electrolyte containing 200 grins, of pure 
ferrous chloride or 200 grms. of crystallised ferrous ammo- 
nium sulphate per litre of watfsr ; m each case with an 
addition of 50 grms. of magnesium sulphate and 5 grms. 
of BCKlium bicarbonate. — H. S. H. 

Iron silicides ; FormeUion of »Vi the eledric furnace. 

JJ. L. Vanaetti. Gaz. chim. ital., 1905, 86 [IJ, 498—513. 

I;ir the interior of the silioious mass obtained from an 
el^otrio furnace in which coke, sand, and lime wore heated 
together at a temi>erature of about 3000" C., tlie author 
found metallic buttons having the sp. gr. 5*76 — 5*29, 
a hardness of about 7 on Mohs’ scale, and the composition, 
FeSi. The chemical characters of the substance point to 
its being a chemical individual, as also does the absence of 
magnetS properties. The 3 }>or cent, of iron m the 
jptate of ferric oxide in the coke, doubtless combines first 
with carbon, the latter being subsequently displaced by 
•ilicon formed by reduction of the silica present. 

Similar experiments at a temperature higher than 
8000® yielded masses varying in api>earauco and sp. gr. 
(3406^6*54), and more readily acted on by reagents than 
the compound FeSi. One of the buttons thus obtained 
had a Ip. gr. approximately equal to that of the compound, 
FeSij, but its composition did not correspond with this 
forttiul*. 

If there be present, besides iron, another element which 
ha«' an affiinlty for silicon, the latter combines with the 
two mOtals in pronortionfi governed by the reacting masses 
and by iWr affinities. In one oa«e, for instance, when a 
little copper found its way into the furnace, the metallic 
glxibule* formed had the greyish^yellow, crystalline 
EfKMttiMnoe oharaoteristio of cop^ suicide, the crystals 
df wbioh were found, hy miorosoopie eicamination, to be 
with other orystalKne forms. These globules 
reaeted in tke oold with dilute nitric acid (Lf). with 


evolution of dense, red fumes and deposition of gelatine 
ailioa. The Cornier was present in amount greiter th 
that corresponding with the formula, CujSi.— T. H. P 

PaUndium ; Electrical resistance of . F. Flsch< 

Ann, dor Phvsik, 1905, 20 , 503 — 525. Science AbetrOC' 
1905, 9A. 481. 

When hydrogen is occluded by a palladium wipci,^ 
electrical resistance of the latter rises abruptly at firetiM 
after as much hydrogen lias Iwcn absorbed as would 'l 
thirty times the volume of the wire at atmospheric pressUi 
the increase of resist/incc liccomea proportional to tl 
amount of hydrogen o<’(‘liidcd, until 950 volumes have b©< 
absorbed, after wiiich the rate of increase is retarded. . 
a state of saturation, palladium contains about lOOO vol 
of occluded hydrogen ; an increase in the quantity 
hydrogen above this limit produces no further increase 
resistanci'. Thi< maximum increase of yesistanc© 
59 |>er cent. I’lie resistance is proportional to the fonnub 
whore H is the number of volumes of hydrogt 
absorbed, n is 1 *0292, and h is 508 X 10-®. When a pall 
dium wire absorbs hydrogen, it expands to the extent 
2.539x10-8 ( in. poi (un. and per vol. absorbed, until tl 
saturation point is rciwihed, after wliich the expansion 
relatively greater. When the occluded hyarog^n 
expelled, the wire becomes shorter than it was originall 
but the original resistance is recovered exactly. — A. S. 

Enolihu Patents. 

Electrode position of metals. I. E. Lewis, Stoke Newingto 
and J. A. Corey, Twickenham. Eng. Pat. 17,72 
Sei>t, 1, 1905. 

See U.S. Pat. 785,978 of 1905 ; this J., 1906, 604.— T. F. ! 

j Furnaces : Electric transformer . 0. Frick, Stoc 

holm. Eng. Pat. 25,771. Bee. 11, 1905. 

I See Fr. Pat. 355,450 of 1906; this J., 1906, 1179.— T. F. 

I 

Furnaces ; Electric . G. Gin, Paris, Eng. Pe 

1019, Jan. 15, 1900. 

Instead of an annular, circular, or square ohanin 
I previously used as the crucible and secondary in inductii 



electric furnaces, a folded channel (see Fig.) is 
This increases the ohmic resistance in greater propdfra 
than the self-induction or the mutual induction. — B. 


Fkknch Patents. 

Electric furnace for the transformedion of cast iron it 
steel. G. H. Gin. Second Addition, dated Jan. 'J 
1905 (under Int. Conv., l)ec, 18, 1905)» to Fr. Pi 
342,101, March 30, 1904. . 

In the ohannel type of furnace (Fr, Pat. 342,101 ; this * 
1904, 904 and l'^5), an electric current is indij^d in t 
charge of metal instead of being led in and out by mea 
of terminals. The induction system adopt^ in t 
wesont addition comprises simple or multi{U« iron ocn 
msposed around a portion of the annular ohannela in t 
heitfth of the furnace ; on that arm of the ifon core 
is exterior to the furnace the primary eoUa sire 
A tpeoial dieposition is desoribra in which the omm 
indueed in three parallri channris, oemneeted it th 
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oxtremitieR, flow in such rlireotionB that tlie central plants examined in hia previous reseaijeoh, tae autoor 

ohatitiel is traversed by an electric current of double the concludes that there is no oonnection between the nature 

intensity of that in the two outer channels. In this case of an oil and the presence of a hpolytic enzyme, ^ Tl^ 

two iron cores with a common exterior arm arc provided ; following results were obtained with the oils ftom Alinafia 

upon the exterior arm the two primary coils are wound reticvlata (37*5 per cent, of oil) and celandine {Cf^elidoni^ 

BO that the current in thorn flows in opposite directions. majus) (46*6 jjor cent, of oil), the seeds of both of which 

— H. S. H. were lipolytically active : — 




ou. 



Fatty acid*. 

on from 

Sp. «r. 

BaponifleaUon 

value. 

Iodine ! 
value. 

Free 

fatty adds. 

»p. Btr. 
at 10 ° C. 
19 ^ 

Iodine 

value. 

SoUdifloation 

point. 

Meltins 

point. 

Aoetyl value 
(Lewkowltsoh), 

Linaria rsUoulata | 

0 * 9 i!J 7 

0*0170 

188 *fl 

i 140*0 

per cent. 

! 0*908 

148 *& 

• C. 

8 * 5—18 

• C. 
14—22 

12*8 

CMidonium majus 

108*2 


50*4 

0*902 

127*5 

4—6 

7—16 

12*6 


Furriacea Electric . F. T. Snyder. Fr. Fat. 

.m.3rt2, May 17. 1906. 

Sr» U.S. Fat. 825,359 of 1906 ; thm J., 1906, 817.— T. F. B. 

Electrolytic deposiie MHhods ndoptt'.d for obtaining 

on recessed viotdds. K. h'riedheim. Fr. Fat. 364,737, 
March 30. 1906. 

Thk small auxiliary anodcH which ]>cncttato into (ho 
recesses are enclosed in an insiilating covering provided 
with perforations, with the object of preventing the 
formation of short cireuits between ^^^the anodes and the 
ijathode. — R. S. H. 

Metallic deposits Process for producing electrdytic . 

L. Trunkhahn. Fr. Fat. 366,270, May 16, 1906, 

Skk Eng. Fat. 11,498 of 1906 ; this J., 1906, 817.— T. F. B. 

Sodium chloride Process of electrolysing — . E. 

Castol. Fr. ]*at. 364,847, April 2, 1906. 

Thb chlorine and hydrogen generated m the electrolysis 
of sodium chloride are led Hcparaiely to the two electrodes 
of a gas cell in which they serve to generate an electric 
current. The current is applied to reduce the exjienditure 
of energy incurred in the electrolysis of the sodium 
chloride. The hydrochloric acid formed in the gas coll is 
utilised for extracting roasted copper matte, and the 
cuprous chloride thus obtained, with addition of sodium 
chloride, is subsequently electrolysed for the winning 
of the oopfier. — K. H. H. 

(Ihrman Fatents. 

Metallic deposits ; Process for the preparation of 

electrolytic , especially on vdre, by the, use of a 

(uhuiar anode. A. (Iriinhaum. (Jer. Fat. 165,875, 
June 26, 1904. 

Tub wire to be plated is aiisiiendefl within th<» tubular 
uno4e in the loons of hook-shajHid supportM connected 
/ to tbo negative polo of the battery, whereliy, it is claiintHi, 

^ idufft circuits are avoided, and the resistance of the wire 

j?* ^ iminished.— A. S. 

artieUa^ Process for the eleetrolytie coating 

of icith tin. Basse und Fisclier, G.m.b.H. 

. Got. Pat. 169,310, Got. 6, 1904. 

' Th» aluminium articles are first electrolytically coated 
with niokel, and afterwards with tin. —A. S. 

|Di.-FATTY OILS, FATS, WAXES, 
ANDSOAFS. 

{Cordinued from page 

Peds; Xnwimie hydfolyais of — S. Fokin. Ohetn. 
Bev. Fett- u. Han-fnci, 1906, 130^183 ; 168— 

m ; 19SJ— 219—321; 288-240. (This J.. 1904, 
28% 61% 1162. 

FitoH an anaiysift of the oili of ^ seeds of two of th 


All the plants yet know n to contain lipase are potsonotts ; 
yet not all the seeds of plants containing alkaloids are 
able to hydrolyse fats, notable exceptions being 
lidioiropum europe.um, Cynoglossum offioin^is, Digitalis 
purpurea, liuxus sempervirens, and Ahrus precotonKS. 
The hydrolysis apjiarently effected by the two last Is to 
be attributed to the presence of bacteria and mould* fungi. 
All starch-containing seeds are believed to produce diastase 
on germinating, and analogy would suggest the production 
of liiiase in oil- containing H(‘<jd8 ; but this was not borne 
out by the results of ©xperimeiits with the seeds of Linaria 
hipartita, or with linseed, l»oppy, or mustard seeds. As 
regards the effect of germination of seeds which un* 
doubtedly produce the enzyme, the author confirms the 
conclusion of Hoyer (thiR .1., 1904, 550) that it has no 
influence u|x>n the enzymic activity of castor seeds. On 
the other hand, certain small seeds have Kioir lipolytic 
power doubled or trebled by the process of germination. 
The stimulating effect was greatest with the smallest seeds 
(Linaria niarrocana), and became less with the inorease 
in size to L. purpurea, then to celandine seed, and finally 
to castor seed. 

Qdandine seed {Chdidoninm majus ), — The oharacteristio 
property of the seeds of tills plant is that no addition 
of soluble acids is necessary, the acids in the seeds them- 
selves being suflicient for the hydrolysis. Aoids of anv 
considerable degrw of concentration (e.g., ^ normal) 
destroy the enzyme, as is also the case with castor seeds ; 
but variations of 25 to 100 per cent, (on tlio weight of 
the oil) of acids of a concentration of -rhi to noriiifid have 
only a slight iiiliuenco upon the yield of free fatty aoids, 
whereas in the case of castor seeds the influence of this 
factor IS very great. The optimum for the proportion 
of water is also very different from that required by castor 
seeds. With the latter the maximum of hydrolysis to bo 
reached with a proportion of 1 to 0*5 per cent, of seeds 
is 00 to 66 per cent. Only in one exiK^rimont in which 
the glycerol water was removed was a yield of 82'6 per 
cent, obtained. On the other hand, celandine seeds, .ntsad 
oven in the proportion of 0*6 to 0*3 |ier cent., gave as much 
as 90 per cent, of free fatty acids, without thjs precaution 
being taken. The difference between the Upase in celanoinA 
Heeds (and in those of Linaria plants) and the Upase iipf 
castor seeds is also shown by the following facts 

(1) Connstein, Hover, and Wartenberg (this J,, 190% 
1541) hydrolysed butter fat by means of oastor seeds 
to the extent of 67 per oent. ot the theoreiioal amount $ 
wdth celandine seeds 95*7 per cent, was easily obtained, 

(2) Cocoanut oil was hydrolysed to the extent of 91*6 per 
cent, by means of castor seeds, and the unattacked portion 
isolated and treated with celandine seeds (20 per oent.), 
which decomposed it to the extent of 92*6 per cant. 
Separate experiments idiowed that those seeds hydrolya^ 
laurin to the extent of 91 per cent., and oapt/nn to itlM» 
extant of 76*4 per cent. (8) The glyceride of sebaoic acid 
was hydrolysed (78*7 per cent.) by celandine seads^ but 
not acted on at idl by oastor seeds, (4) Ojyoo) aslors di 
cotton-seed ofi fatty acids were hydrolym (i8*8 per oiAtij 
by balimdine eeeds, but not attaokM by castor sMi|* 
These results disprove th« cCttclnsion of Qoqoittfb, 
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tmA Wartenberg {toe. cit.) that Upwse oannot 
rtyBe th© gtyoerides of lower fatty aoida. Th« com* 

I of th© reaction depends upon the action of the 
fatty acids upon the enzyme and upon their 
si^bilily in water. It is noteworthy that the esters of 
p4%Talant alcohols (glycol, mannitol, &€.) with fatty 
acids can be hydrolysoa by ^e celandine enzyme, whereas 
ther monovalent alcohols usually act as a poison upon it, 
this effect increasing with their solubility in water. The 
nature of the acid has a great influence, and jjlycerides of 
aromatic acids {t.g,, lienzoic* acid) are qiute unacted 
upon by the enzyme. The seeds of the celandine contain 
from' 4W to 500 times more lipase than is required to 
hydrolyse the whole of the oil they contain. One oart 
of the seed is able to hydrolyse more than 180 i)art« of oil, 
and one part of the seed Hour (completely freed from fat, 
but containing the husks) more than 300 parts of oil. 

CaHor — It was found that the reaction took place 
much more rapidly in working with larp quantities. Thus 
20 kilos, of oil were hydrolysed in 7j[^ days, whilst 30 grins, 
required 27 days. In working with solid fats the process 
is promoted by the gradual addition of a certain amount 
of petroleum spirit or other naphtha distillate. Thus 
ox'tsllow treated with 10 jjer cent, of castor seeds yielded 
after this addition 94-4 jier cent, of free fatty acids in a 
day ; whilst lard with 8*3 per cent, of seeds gave 90*.5 per 
cent, of fatty acids. Ex{s(rimcnts on the use of different 
soluble acids showed that: — (1) A eonoeiitration above 
^ jy checks the reaction or considorahly weakens the 
enzyme. (2) Oxalic, caprylic. ami oaproic acids lead 
to a very slight hydrolysis. On the other hand, the 
two last promote the reaction if tlicy are dissolved Imfore* 
hand in the oil (to the extent of 7 per cent.). (3) Amino- 
acids, asparagin, &c., do not promote hydrolysis. 
(4) Hydrocyanic, phosphoric, and nitric acids destroy 
th© enzyme, but hydrofluoric acid is not poisonous. 
(6) In the case of such weak solutions as lo phr 
complete dissociation of the acid must bo assumed, though 
Hoyer holds a contrary view. One jiart of castor seeds 
freed from husks can hydrolyse Vlfi parts of fat, and one 
part of the seed meal (freed from oil) 375 parts. If a 
suitable fat, e.g., olive oil, be used for the hydrolysis, the 
liberated fatty acids form a thick emulsion with water, 
and tt is then hardly necessary to use mechanical moans 
to promote the action of the enzyme. The pioducts of 
the reaction need a thorough puritication from impurities. 
Th© fatty acids can be freed from the seed- pulp without 
much difficulty by mechanical means, but the puritication 
of the glycerol is much more difficult. A certain pro- 
portion or impurities from the seeds can bo precipitated 
by means of lime or baryta water, or by basu! load acetate 
or tannin solution, but no satisfactory method has vet 
been devised for the seymration of the remainder. The 
ordinary precipitants for proteids and alkaloids give no 
predpitate with the crude glycerin. 

From several experimental determinations, the author 
concludes that the reaction with lipase is not reversible. 
One experiment on a large scale, in which 1 fKir cent, of 
"castor eeeds was used with 20 kilos, of oil, showed that the 
reaction was greatly accelerated by removing the glycerol 
watbr and replacing it bv fresh acidified water. The 
fatty aoidsnave also an intiuenoe on the process, 
lih if promot^ed by their removal. By repeated 
ftnifAt the yield from different oils and fats in the 
Kpi** experiments was, on the average, as hij^h as 
09 pWf ^ent In certain cases there was a decrease m the 
proportion of free fatty acids, but this was attributed to 
ooi&itmtionof these aotds with certain basic deoompositioo 
prodttots of the proteids of the seeds. Wilhelmy’s general 
mrmnla for oataiytio reactions — 

also holds good for the action of lipase, provid^ that the 
amttiiiti of ^ substances us«d m the exiieriments are 
laMO/Onough to chfok the influence of external condltiims 
U{^ the teaotion» fSes SpIso this J., 1900, flSflf 
IWO--0. A. M. 

FUfo Wuie A».|Ab. Oh©au^llMt*i 190 $, 
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iv}iJs.--the (mttdngs or Shavingt of 


leather friom tanneries and boot factories often ednMdn 
considerable amounts of fat, introduced durih^ the aufou* 
faoturing processes, and capable of lieing leooviwed by 
extraction with petroleum spirit, leaving a ttltigpflllOlil 
residue suitable for working up into manure. Tfiefo 1© 
considerable variation in the proportion of fat in differeu© 
kinds of leather. Thus sole leather is practically free from 
fat, whilst upfier- leather contains from 8 to 28 per cent.* 
the amount in horse-skin being less than that in oolf-skin 
“ Whitening ” shavings contain up to 85 or 40 per oe«it* 
of fat, which is lighter in colour, richer in stearin©* iMod 
has less unsaponinable matter than the fat from upper* 
leather. Thus the following results were obt^ned with 
different samjiles : — 



Sapenifl ca- 
tion 

value. 1 

Unsapoul- 

able 

matter. 

SuUdlflca* 
tton point of 
fatty oolds. 

Fat from™ 

“ Whitenlna " shavluifli 
Upper-lfatlior „ 

1S5— 1«S 
180—140 

per cent. 

up to 6 ' 

** 80 

•Cl. 

EO— *0 


Since the extraction of the fut from the fine whitening 
shavings by themselves is very difficult, whilst the upper- 
leather yields an inferior fat, it is customary to mi* th© 
cuttings. Hence different “ leather-extraction fats,” aa 
the author terms tlu'se products, to distm(niish 
from digras, havti similar properties, notudthstandiuff 
their various origin. They are dark brown or black, hav© 
a characteristic tan-like odour, and ar© solid at the ordi* 
nary temperature. 'Phey invariably contain a 
proportion of uuMaponitiable matter, and a oonsidanlm 
amount of free fatty aeids, Filtored samples gave 
following results : — Acid value, 85-7 and 73*7 ; saponifl- 
cation value (nine samples), 105 to 177*4; glycerol, 4-fH 
and 5'3 per cent. ; unsaponifiable matter (seven), 11*1 , to 
15*0; and iodine value (one), 62*3. These fats yMUl 
dark-coloured soaps, the value of which is further reduced 
by the large amount of unsaponi liable matter. They 
form emulsions with water, and to separate th© fat again 
it is necessary to treat the mixture for several hours With 
sulphuric acid and common salt at 00"’ 0., and then to 
allow* it to stand for 12 hours. The water can allo b© 
removed, all but about 3 or 4 per cent,, by meoh© of 
oentrifngal force. A sample, of a light-yellow oolour, 
contained 24 per cent, of water, 0*1 5 per Cent, of ash^ 

1 1 *40 per cent, of unsa})onifiable matter, and 64*46 per 
cent, of MQponttiable fat. The dark colour of leather* 
extraction fats is scarcely improved by even long-continued 
bleaching, and hence they are usuHlly add^ to other 
fats (preferably bone-fat containing 97 to 98 per obnt. of 
fat), in the proportion of 10 to 16 per cent. The addition 
is easily detected by the oilour. but is not alway© olearljy 
indicated by analysis, though the proportion of uniapom- 
fiable matter is raised, 

Ihstm^tion of the fatty ae%d» of leather-extraction fat 
gives light yellow products suitable for the ©teariin and 
soap industries. They contain more ©tearin than th© 
original fats, whilst the amount of un©apn»iflab4e mitfor 
remains unaltered. A commercial sample had a sapUiiP' 
cation value of 144 and solidification point of 84* CX, Olid 
contained 28 per cent, of unsaponifiable nu^t|©r. ^ 
second sample contained 13*5 per cent, or unsapOtflfla^^ 
matter. * 

Fafif from wool refuse . — The waste fragments from th© 
spinning and weaving of wool contain a ©mouht 

of the fat used in lubricating the wool. The amoiihi 
ran^ from 12 to 27 per cent, in the author*© 

“ Wool-extraction fats ’* vary widely in oora 
They are black, fluid or senii-solidt contain a li 
portion of unsaponifiable mattort and have a oh 
odour. The author obtained ©apoaifloatitm 
1(H) to 108, and from 14 to 45 pet cent, of un«a]^ 
matter. A typical ©ample gaye the following wmijfo 
Acid value, 78; saponifioatron valu©» llOi todilie yttlne* 
49; onsaponi^bl© matter (miner©! off), 48 .ndt? mh 
neuMitotion value of fatty iiojd8« l08; and 
of fatty aoida, 88. The fat W*© therefoll , 
ooh©ibi|li of 4p pw ©©at of Ire© |at^ 8#© 
oOnt. of hetitral fat, and 43 pet cent* of minem ou. 
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ptoduotc cati. at best, only be tis«sd for oiling wool again, 
or in the manufiMJturo of inferior articles. 

“ Wod ftU preae-eake ’’—I’heBe preaa-cakes contain 
from 10 to 22 wr cent, of wool-fat, and 2 to 3 per cent, 
of nitrogen, 'flio extracted fat can bo utilised in the 
lame way as ordinary wool -fat, A. M. 

Sfesam^ oU ; Cdmir reactions of . P. Soltsien. Chem. 

Rev. Fett- u. Harm- Ind., 190G, 18, 13H, 

Additional evidence in support of the conclusion 
the furfural and tin reactions are not due to one and the 
same substance in sesame oil is furnished by the author s 
experiments. Although the two substances can h(^ 
separated from the oil by treatment with 90 per cent 
alcohol, yet a thorough extraction with hydrocluono acid 
(sp. gr. 1*126) removes the Hubstam'.e that reacts with 
furfural, whilst the residual oil still gives an intense tin 
reaotionu The latter reaction is also quite independent 
of Bishop’s reaction, so that even wheni a sesame oil no 
longer gives the furfural or Bishop's reaction, there is still 
a possibility of identifying it by means of the tin reaction. 
(TOs J., 1903, 1017.)— C. A. M. 

Beef M ! J^etcciim of inlard. V, Roltsien. XVItI.4., 

page 1000. 


toined by Violetta and others that a copal is not 
soluble by heating untU it has undergone a loss of 26 pw 
cent, of its weight, the author has shown that by 
in such a manner as to retain part of the volatile F^wote, 
the loss need not exceed 10 per cent. The method for 
estimating the oil in a varnish (Coffignier)^M opm to wnohs 
objections. A layer of the varnish 
a glass plate, the film is extracted with iOmyl alcohol, ^d 
the insoluble residue is assumed to be Imoxyn, the numbers 
obtained being made to *^ree with the known weight 
of oil by assuming a consent absorption of 6 cent, 
of oxvgtm. The author's oxiioriments show that hn*^d 
oil may absorb from 5 to 18 per cent, of oxygen whHst 
drying, so that no constant can Vie assumed ; also that, 
contrary to the statement of Coffignier, the product 
obtained as above does not exhibit the projierties of 
linoxyn. — M. J. S. 

English Patent. 

Turpentine ; TrecUing to render it 

G. H. Harrison, Stourbridge. Eng. Pat. 21,954. Got. 28, 
1905. 

The treatment consists in mixing turpentine with about 
20 [wr cent, of carbon tetrachloride. -A. S. 


TurketV‘Ted oils ; Analysis of . W. Herbig. XXTll., 

page 1009. 

Soap in India. Bd. of Trade ,1., (k^t. 4, 190G. [l.R.] 
Ik the Review of the Foreign 'I'rode of India in 1906-00, 
the steady growth in the imports of soap is noted. 'I'here 
are indications that there is an increasing appreciation of 
the merits of soap among the natives of India, and it is 
said that the trade is one uith great possibilities. 

English Patent. 

substances ; Process for the preparation of easily 

andduraUyemulsifiahle . K. WRllbaum, ('fiarlottcn- 

burg, Germany. Eng. Pat. 41 10, Feb. 19, 1900. 

SshGer. Pat. 107,847 of 1904 ; this J., HM)0, 707.— T. F. B. 

Xm.— PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, &6. 

{Continued from page 941.) 

(,4.)_.PIGMENTS, PAINTS. 

Coal-tar dyestuff lakes ; Fastness to light of different . 

E. Valeixta. V., page 980. 




Enoush PaTKN'I’. 


Liihopone : Obtaining from complex ores and oO^er 

sub^ances. L. Brunet, Brioude, France. Eng. Pat. 
4199, Feb. 20, 1900. 

Fr. Pat, 800,618 of 1906 ; this J., 1906, 480.— T. F. B. 
French Patents. 

lakes dekifed from monoazo dyestuffs : New series of —^* 
and vroee.as for their manufacture, Act.-CJos. f. Anilm- 
,|abr. Ft. Pat. 361,647, July 26, 1905. 

ShE Eng. Pat, 15,170 of 1906 ; this J., 1900, 326. ’1. h. B. 

Dvssiuff suUabk for preparing lakes ; Process for making 

. Meister, Lucius, und Brunmg. Fr. Pat. 

89^0, May 11, 1906. IV., page 979. 

( I (Aj-RESINS, VARNISHES. 

4900, 90 , 720— 730. (See also this J., 1904, 070.) 

It ki InmiflWe to assign (as Coffignier does) a fixed 
hoitti to a gtuh^reiiii ; tBe melting point is greatly 
% tbe mode Of hehtiM and ev^ by the sKe^ 
eoAtflyng yauiel ; alftotigh it has been mam- 


French Patent. 

Turpentine suhsfitute ; Preparation of a . A. Pofiet. 
First Addition, dated April 12, MKIO, to Fr. Pat. 364,425, 
May 20, 1906 (this J., 1906, 1118). 

The turpentine Hubstitute prepared according to the 
uroceaH descnlxal in tVie main patent, by mixing turiientme 
with rectified petroleum, is mixed with sufficient carbon 
tetrachloride to bring the spcifiit gravity of the product 
up to 0*860. It is stated that the carbon tetrachloride 
destroys the characteristic odour and bluish tint of 
the jM^trolcum. — A. S. 

(a )— INDIA-RUBBER. &c. 

India-rubber ; Influence of the. resin-conteni on the com- 
bined endphur in K. Ditmar and A. 

Gummi-Zoit., 1900, 20, 1280-1282. (See this J., 1900. 
709.) 

In connection with the exiieriraents of R. Ditmar on the 
vulcanisation of rubber with approximately constant 
proportions of sulphur and rising proportions of ream, 
the aulViors have determined the free and combined 
sulphur in the siiecimens in question. The fi^ sulphur 
IS lound to increase from 1 *6 [>cr cent, to 24 per cent, 
as the resin increases from 6 to 23 tier cent. This moreaao, 
together with the fact tliai the rosin extracted bv 
acetone was decidedly less than that originally added, 
is taken to prove that india-rubber resin is itself 
capable of vulcanisation with formation of [iroduoU 
insoluble in acetone.— W. A. C. 

French Patents. 

Antimony compounds for use as pigrmrUs, 

for iL preparation of . E. 

Addition, dated April 19, 1906, to Fr. Pat. 363,1)66, 
April 20, 1905 (this J., 1905, 1023). 

By adding suitable proportions of sulphur-cmj^^jjg 
substances to the charge of antimony ore, 
the amount of alkaline-earth compounds ^ded to the 
product, the process described m the mam P^^mUt is 
modified so as to obtain antimony pigments mixed with 
free sulphur and lime or liaryta, for use m the vulcani- 
sation of rubber.— A. S. 

Se»M*e aid other ‘unto* prorfurt, eOolvedJn ilfrta in 
induHrittl operaitonf [Waterproofing »»* 

Proeete and apparaHt) for — • *■ *'• 

Vinoent. Fr. iKt, 361, «08, July , 

Tm patent relate eapeoiaBy io * 
for iwcovefiftg the vapoturl of Jff*' 

solutioni The drying table is eaelosbd ih a t\<md wU, 



OWiUi lM*.] Cl. «IV.-TANNrNa. io. Ci. XV-.-MAHtmaft' 4a «fc. XV3E.—SlJaAK. STARCH,^ 


inUn which hot air f«om a auperhoator ii ioroed. The 
hot «ir takofl u^p the vapours of the voUtilo solvent, and 
oasriCB them along through a heat interohanger to 
one or more condensers, where the benzene, ^c., is 
deposited. The cold air is led bat^.k to the heat inter* 
ohaitger, where it serves to cool a further quantity of hot 
air laden with benzene vapour ; it then i)aBses through 
one or more Buperl^a^s, back to the closed l>eU. The 
ohroiilation of the air is effected by means of a pump or 
fan.— A. R 


at a moderate temperature in a kiln, Ao. ; hr ndldng 
the mass with a suitable pwportioa of « 

roasted gypsum, in lumps. The produot nwy alin be 
incorporated with other fertilising materials befttrU^S'isad 

—431', 

^ f . 

Manure from peat ; Proc^M and apparatus far obtaining 

. C. H. J. van Haeften. Fr. Kt, 360,107, May U, 

1906. Under Int. Ooiiv., May 12, lOOfl. 

Skb Eng. Pat. 10,023 of 1905; this J., 1906, 827.— T.EB. 




XlV^TANMlllQ, LEATHER, GLUE, SIZE. 

(Continued from page 942.) 

Tan liquors ; New and accurate method for the deter- 
mination of free acid in . A. W. Heppenstedt. 

XXm., page 1009. 

Pats from refuse material, A. Lt>b. XII., page 995. 
English Patents. 

Hides and leather ; Apparatus for treating — . W. K. 
Smith, Buffalo, U.S.A. Eng. Pat. 18,500, Sept. 13, 
1906. Under Int. Conv., Sept. 13. 1904. 

See U.S. Pat. 795,942 of 1905 ; this J., 1905. 935.--T.F.B. 

Extracts coniaihing tannin ; Decolonsation of . 

J, Y. Johnson, I^ndon. From Baciische Anilin und 
Soda Fabrik, Ludwigshafen on Rhine, Germany. Ifing. 
Pat. I860, Jan. 24, 1906. 

See Fr. Pat. 362,780 of 1906 ; this J., 1906, 770.— T.F.B. 
French Patent. 

Vegetable bodies ; Process for the extraction of substarices 

[Dyestuffs, tanning matters, d'C.J from . J. Clarion. 

Fr. Pat. 361,666, Aug. 1, 1905. IV., page 979. 


XV.-MANURES. See. 


(Continued from, page 942.) 


English Patents. 

Cyanogen compounds and by-products ; Production of — — 
/fom humus, W. F. Cooper. Eng. Pat. 2047, Jan. 26, 
1906. VII., page 984. 


Phosphoric and sUicic acid : Process for rendering mixed 

wmbinations of easily [citrate-] soMde, P. A. 

Newton, London, From Dr. Wolters Phoaphat Gos. 
m b H., Hohoenebeok on the Elbe, Germany. Eng. 
Pat. 9183, April 18, 1906. 

Raw phosphates are melted with artificial alkali silicates 
and lime in a regenerative Siemens’ furnace, and the 
molten product is run directly into cold water. Under 
such conditions, nearly all the phosphoric acid present is 
stated to be citrate-soluble. The alkali silicates used 
may be obtained by heating together raw phosphates 
With sand, lime, and alkali sulphates with addition of 
It is preferred to use the materials 
the following proportions : — Trtoalcium 
cent. ; silica, 30 per cent. ; lime, 14 per 
16 per cent. (Reference is made to 
of 1897. See also Fr. Pat. 336,509 of 
04, 201.)— E, S. 


reducing agents, 
approximately in 
ph^j^ate, 40 per 
emit, ; and soda. 
Bog. Pat, 21,176 
1903; this J., 19 


French Patents 


To obviate the difficulties and inconveniences atte^mg 
tim use of those by-products and rewduet in the dsmp 
state, tbo Inveutpr proposes to dry, crash, and screen 
Tffis may be efl^eo^ by forming ths damp m<»s 
Po^qttettes, winch ^y> 


XVL— SUGAR. STARCH, GUM. dkc. 


(Contimied from page 946.) 

BeelrorAs ; Progress in methods of extraction of 

from . H. Olaassen. Hixth Intemat. Oonmr. 

Appl. Chem., Rome, 1906; Z. Ver. deut. Zackeriltd., 
1900, 806—809. 

To ensure a higher degree of purity of diffusimi jttloo, 
either the dissolved non -sugar in the cell juice must be 
rendered insoluble and thus retained in the beet slices, 
or solution of solid non-sugar must be avoided. In 
order to render non-sugar insoluble (i.c., to coagulato 
albuminoid matter), the beetroot slices are either heated 
in steam or hot air to about 76^ (’. before extraction, 
they are brought to the same temiierature immediately^^ 
on contact with the juice. The author points out, how* 
ever, that juice does not begin to diffuse through the cell 
walls of the beetroot until a temperature of fW® C. has 
been attained, and that in the ordinary diffusion process 
not more than 6 — 10 minutes is requirod on the average 
to raise the temperature from 65® to 76® C. During this 
period only a small quontity of sugar, and very lljttle 
albumin, pass into solution. Mon'over, it has uotJJjBn 
proved that the process of first heating the slices to 79*^. 
gives dry foclder slices containing a greater proportion 
of the total albumin content of the beetroot than that 
contained in the slices obtained by the ordinary diffusion 
process. Hence tlio author considers it preferable to 
work 111 such a manner that the amount of solid non-sugar 
dissolved is reduced to a minimum. Of the HoUd»./more 
or loss soluble non-sugar, e.g., jioctin substances, ormmio 
calcium and potassium salts, the amount dissqlvaa in- 
creases with the temperature and dilution of the extraotiing 
liquor and with the duration of the extraction. HOnoe 
the purest juice is obtained by Steffen’s original stuping 
process (heating the ground beetroot with undiluted 
juice), but this method presents the disadvantage that 
the sugar is not thoroughly extracted from the fobt. 
Instead of tlie k^etroot juice, the author recommends the 
use of the diffusion waste waters. (For details of this 
process see this J., 1900, 327.) — L. E, 


Maltodextrin-y, an intermediate product of the hyitciuM 
of starch by diastase. C. Eheimels. XVH., 

Bachs- he Docte process for sugar analjfsis ; Puifkgr 
remarks on the . A. I.ie Docte. XXlll., page lwl'9. 


Sugar mdustry of Belgium. 

1906. 


Chamb. of CoimaW,, Oot», 

' ■■A 

There are in Belgium about 125 factories and 
number of refineries. The sugar industry is on© of tlM»e 
for which the country itself can produce almost all the 
requisite raw materials. Only the factories on the feonfiors 
import beetroots from Holland and France. Thlp 
tatlon amounted to 317,173 tons in 1906, oompRlfA'^tlt 
125,572 tons in 1904. Belgium consumes nearly 20 per 
cent, of the sugar produced. The exports amoimtOKl in 
1906 to 94,226 tons of raw beet-sugar, compared 
130,031 tons in 1904, and 43,714 tons of refined M 
190^ ai^inst 64,922 tons exported during the 

n . The production of the last sufor, eeop^- * 
iosldered to be P«r hotter Mm t . 
year 1004« Ws increiM prodtKiMon.iei#t i 
extentdon of the area itnder oultiwation*^ 




Cfc. xvn.— BEKwnra. wwes, swbitb, ko. ** io<*- «. !•••■ 


ftom an increased yield per hectare* The percentage of 
lUgar in thcr roots was nqtia) to that obtoined in the 
preTiont year. However, last season ended with losses 
oil pan of most of factories, and the sugar nmkers 
propose to eoinhine to lolrcr the purchase price of beet- 
root! during next season. 

Ingush Patent. 

Dextrine ; Apparatus for rnoistening . W. H. 

Uhland, Oea m.b.H., Leipzig-Gohlis, (Jormany. Kng. 
Pat. July 23, 1000. Glider lut. Cbnv,, .July 21, 

1905. 

Sb» Fr. Pat. 363.623 of 1000 ; thie J., 1 900, H60,— T. F. B. 
French Patents. 

Fttiilieer ; Dry frmn by-products or residues front 

fmyaruoorks. E. l^llernant. Fr. Pat. 3<>5,44K, April 20, 

1906. XV., page 007. 


ations with mixtures of alcohol and water, a maltodextrin-y 
fraction of about 12 grma was obtained from 1 kilo. M 
starch. This maltodextrin-y hod the oonstfUits [ahi* 
167-7®, R=:00-1 per cent, of maltose, fn other fractions 
not quite free from sugar, the quantity of maltose was 
rouglily estimated by the osazone test, and the constants 
for the maltodextrin portion, corrected for maltose, 
worked out at [ajj>~lfi3° — 167“^, Rsa68— 62 per cent, of 
maltose, if instead of referring the constants to the total 
dry substance of the syrups, the calculations be baaed on 
the “ dextrose equivalents,* the above values for malto- 
dextriii-y become ra]D-“170® — 173°, R=-01 — 64 per cent., 
which are jirobanly nearer the truth. Ills author's 
maltodextrin y was fermontod by Frohberg yeast to the 
extent of 60 per cent., whereas the similar inaltodextrin 
prepared by Griitora, by hydrolysis with oxalic acid, was 
only fermentable to the extent of 24 per cent,— J. F. B. 

Alcoholic fermcrUation ; The chemical mechanism of . 

III. E. Buchner and J. Meisonheinier. Ber., 1906, 
39. 3201—3218. 


Starch which swells up in water and gelatinises ; Method 
of preparing . J. Kantorowiez. Fr. Pat. 3(>6 ,h34, 

i/fmyi, 1906. 

The starch is sti^ed into a conceiitratefl solution of an 
alkali salt (for eimmple, sodluin sulphate), with which it 
does not gelatinise, and is then treated with a solution of 
caustic alkali and of the same alkali salt us already 
mentioned. At the end of ten minutes the saline solution 
is expelled by the aid of a press, nn<i the starch is dried 
and pulverised. The alkali may be previously neutralised 
bv an acid, or converted into an alkali salt by the addition 
ot a salt of ammoniuni, magnesium, or calcium. A typical 
formula for the treatment is: starch, KMK) parts; caustic 
soda (36® B.), 40; concentrated solution of sodium 
sulpha te, 100 parts. - -G. S. 

Xm— BREWING, WINES, SPIRITS, &e. 

[Continued from page 947.) 

Barleys Determination o/ proportion of husks in exhi- 

bkiofi . A. CluBs and J. Schmidt. Woch. f. Brau., 

1906, 88 , 480-481. 

In oonhoction with the valuation of the coarseness and 
fineness of the husks by expert judges at an exhibition of 
batley, the authors have determined the proportion of 
husks by tW'O chemical methods, viz. : the sulphuric acid 
method,, as used in Vienna, and Luff’s method. The 
tontg show^ that Luff s method ga ve result s corresponding 
in all respocts with the opinions of the judges, hut that 
the resulw of the sulphuric acid method differed to an 
extraprdinary extent from the other valuations. The 
results of the Luff method were also m complete harmony 
with the determinations of “ crude lihre,” starch, and 
extract in the Imrley. I’he sulphuric acid process is 
therefore quite valuoless, but. on the other hand, Luff’s 
prooOM Is scarcely suitable for the valuation of largo 
numbers of samples in a short time as in the case of 
exfcdbitions. 31i© differences, also, between the nwilts 
afiffllldad by barleys of distinctly different degrees of 
finenes^v poi sufficiently pronounced to form a basis 
fbr.a “sale of valuation.— J. F. B. 

MediodejArtn-y^ an intermediate product of the hydrolysis 
, oi stortA hy diastase. C. Kheinfels. Woch. I. Brau., 
1900, 88, 510— 6U. 

ManTOnEXTBiN-y, was first obtained by Grtiters from 
the prodttcta of hydrolysis of starch by oxalic acid (this 
J,, 875). Its imaiUon in the series of starch degra- 

dation pfodnets lies intermediate between maltose and the 
tnalt<^mitrin-/3 of Ling and Baker (this J., 1H97, 154), 
widoh it identical with the oohroo-dextrin III. of Prior 
(thit J., 1690, 915). The author hat now shown that this 
mallodexMn -7 is also t pjroduot of diastatio hydrolysis, 
and hki i^ated it from the mixture of cemversion 
li^Qott obkaintd by the aetion of diastase on starch 
tmil# ok, a of (X, istcobarifioation being 

idlbitod 4o liriMood Hivta a rod ItkiljM rfdmtion vas no 
obtmtC Alter on elaboralEI tcfiet of Imotion- 


The authors corinminicate further particulars on the 
fermentation of sugar effected by the expressed cell juice 
of bottom fermentation yeast. The question of the pro- 
duction of glycerol and succinic acid as by-prodtiets 
of cell-free fermentation was carefully studied by means 
of control determinations of the quantities of these bodies 
already present in the juice, the analytical methods 
being checked by the addition of known (quantities. 
From the results the authors conclude that succinic acid is 
not formed in the course of the fermentation of sugar by 
yeast oelLjince, but that glycerol is produced in large 
quantities. Jn different experinients quantities of glycerol 
corresponding to 6*4— Uh5 per cent, of the quantity of 
alcohol were found. The authors incline to the view that 
the glycerol is formed in some indirect manner from the 
sugar, especially since the quantity of suga^ disappearing 
is always great/cr than the sum of the carbon dioxide and 
alcohol. This question of the credit and d(*bit account 
of the sugar has been studied by the authors on similar 
lines to those previously followed by Harden and Young 
(this j., 1904, 460), with coll juice from ton fcirmcntation 
yeast. These authors showed that a oorismerable propor- 
tion of the sugar which apparently disappears when deter- 
mined according to its cupric-reducing power is really 
converted into a non-reducing polysaccharide, which can 
be redetermined as reducing sugar aft^er hydrolysis by 
atdd. This polysaccharide is apparently not glycogen, 
but is a prcKluct of the action of some reverting enzyme 
in the yeast juice. Th<^ results of the authors with juice 
from bottom fermentation yeast confirm those of Harden 
ami Young. In making up the sugar accounts, the 
quantity of sugar originally present m the juice and the 
miantity Tcmaining after fermentation were included. 
To these were added, on the one side, the quanrity of 
sugar add(«l to the juice, and, on the other side, the 
quantity of sugar corresponding to the alcohol and the 
carbon dioxide. The losses found when the rosiduid 
sugars were determined by the direct reduction of 
solution amounted to 24—42 per cent, of the total. But 
when the residual sugars were determined by Pavy’z 
solution, after hydrolysis by acid, the losses o^y 
amount^ to 2—11 per cent, of the total sugar. Hence 
the authors conclude that the presence of a reverting 
enzyme in the juice is cstabliBhed. the proportion of 
polysaccharide thereby produced being eetimated at 
6 — <19 per cent. Apart from this reversion, a portion ol 
the sugar losses must be put down to the proauotiem ol 
glycerol. An examination of the alcohol produced by 
the fermentation of sugar hy yeast cell-juice yielded only 
minute traces (about 0-01 per cent.) of fusel oil.— J. F. B. 

(Deer) Final attenuation/ Determination of the — — 
wkhin 24 hours. F. Bohdnfeld. Woch* i Brau., 1906, 
28 , 489 - 491 . 


Tbb ordinary methods of determining the final attenuntiott 
of worta take aeveral days, the .quiokezt method hitiierto 
practiaed* namely, by using 2 per cent, of 
48 hoprt. Thia latter period otin, tidwhyer, Ite fMlfOia 
to one^klf by taking loper cent, df ytiiet^ ofjhdd atMik^ 
ating power, that baa been preMiieA. ffiatii 
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400 «.o» AmolxAVgod with 200 o«c. oi wort and 10 per cent. 
ot ye^ti M»d »w placed in a water-ba,jt)h at a tomporatur© 
of 0. need not be exaotbr maintained^ bot 
22 ®-*t 30® C. will give reeuHs below the tnith* Tim pro- 
portion of yea4 given is found to be the most suitable, 
sinoe it furnishes the same results in 24 hours as are 
obtained with 0»6 and 2 per cent, of yeast in a corre- 
spondingly longer time. On the other hand, 20 per cent, 
of yeast ^ves higher results, which are inaccurate owing 
to the formation of alcohol by the autoformentation of 
the yeast.-— C. S. • 

AeeiiC acid fermentation. E. Buchner and R. Gaunt. 

Annalon, 190(1, 849 , 140—184. 

“ AcVTON-dausti ” preparations wore made from 
acetifying bacteria obt-ained by skimming the films off 
various culture media infe<'ted with beer-vinegar bacteria. 
The nature of the medium and the conditions of cultiva- 
tion appeared to have a considerable influence on the 
activity of the preparations obtained. Whereas those 
obtained from bacteria grown in lxH*r dregs were almost 
devoid of fermentative power, those prepared from 
bacteria cultivated in unhopped wort were fairly active. 
Cultiv'ation of the bacteria >it temperatures of l(r — *22'^’ C. 
had a favourable influence on the activity of the “ dauer ** 
preparations as compared with cultivation at 28" C. 
The manner of treating the living bacteria was also 
important ; when the masses of bacteria wore simply 
separated by the centrifugal, and treated direct in the 
wet state with acetone, the “ dauer ” preparations were 
not nearly so active as when the masses wore drained on 
porous plates before treatmcait with acetone. On the 
other hand, the sterility of those latter preparations was not 
perfect, owing to the resistance of the senu-dry, leathery 
masses to tne penetration of the acetone. »Several 
experiments showed, however, that the error introducisd 
by the presence of traces of living cells in the “ dauer ” 
preparations wa8 quite negligible when toluene was added. 

In carrying out the fermentations, the ** dauer ” 
preparations were rubbed to a paste with 2 — 4 per cent, 
alcohol, with tlie addition of chalk and 4 per cent, of 
toluene. The mixtures wore then exposed in flasks to a 
ourreot of sterilised air for three days at a temperature 
of 28® 0. In all cases the quantity of acetic acid pro- 
duced was corrected by the results of similar experiments 
carried out with preiiarations in which the enzymes had 
been destroyed by heat. The yields of acetic acid so 
obtained were not very large ; the highest recorded whs 
4 per cant, of the quantity of “ dauer preparation 
(aftor the treatment with acetone, and before mixing 
with the alcohol, chalk and toluene) taken ; in most 
oases the yield was much smaller, viz., 0-6 — 2 
per cent. Tho “ dauer ” preparations, like the living 
oacteria, were capable of oxidising propyl alcohol to 
propionic acid. The authors conclude that there is no 
longer any room for doubt that the acetifying bacteria 
owe their oxidising properties to the presence of an 
enzyme, an oxydase. Apparently all three forms of 
oxji^ase are secreted by tne bacleria, viz,, oxygenase, 
perolxydaso, and catalase. As in the case of the lactic 
Wit«ria, juices prepai'ed by trituration and pressure were 
devoid of fermentative properties.— J. F. B. 

Lactic a6id fermentation. E. Buchner and J. Meisen- 
heimer. Annalen, 1906, 849 , 125—139. 

The authors have further extended thoir studios on the 
ensyme aeoreted by the lactic acid bacillus, B, Delbrucki 
(see tide J*» 1903, 374). The bacilli were cultivated in a 
mixture of unhopped beer wort and rye-nialt wort contain- 
ing altout 20 per cent, of sugar. The wort was sown with 
pure' cultures of if. DelbrUcki, and was fermented at a 
temperature of 40® — 60" C. for 8 — 10 days. The bacteria 
wore then separated by means of a centrifugal apparatus, 
washed with water, and drained on clay plates. The 
preparatiems were treated with acetone and then with ether, 
dried in vftevo. In t^xis way, ” apeton- 
dani#. * prapazatiotts of dry, dead bacteria cells were 
nbt^llMdv whish were perfeouy sterile, but which retained 
the mtgmpc la the active state, The fermentationa were 
steiM hy gtiaditkg 10 gmu, al ** dauer” piwparai^on 
df landt 2*0 gtma of chath, and 2<d o«o. of 


water lor dVut 10 minutes, and mixing the maas with 
a solution of 10 grms. of cane sujpxr in 40 o.4i Of tmten 
The mixtures were incubated at 43'* 0, for six ds^ltt 
presence of 2 o.o. of toluene; y^idi 24 «iaa inp 
lactate. Attempts to prepare U# actiue ^ress-juM^ 
in the same way as yeast press-juioe,” umisd, 
either to the insolubility of the enzyme or to m faOnrt 
to brt^ak up the cells to a suJRKcient exiidut. The residue 
after trituration and pressure, w'hen treated With aoetode, 
gave a “ dauer ” preparation of unimpaired activity. 

Both cane sugar and maltose were fermented by the 
lactic acid enzyme, and evidence was obtaineddm fhe 
preliminary hydrolysis of these bioses by inverting enzymes 
also secret^ in the cells. The product in all oasM con- 
sisted of inactive lactic acid, although the same bacteria 
in the living state produced Mactio acid.-^. F. B. 

Vinegar ; Test for distinguishing between fermentation 
vinegar and wood . E. Schmidt, XXllI.; page 1009, 

Spirituovs f‘Msenc('s in the Cape of Good Hope; Mirking 

of . Bil. of Trade J., Oct, 4, 190(1. [T.ll.] 

Thk present Customs Union Tariff provides that when 
meditunal and toilet preparations and essences, syrupli 
and tinctures contain more than 3 per oentr of proof imirlt, 
they shall be entered under item 3fi B of the Tariff 
as spirits, and pay a duty of 20 h. per imperial rallon. 

It would greatly facilitate the work of the tDustoms 
Department, and assist importers, if this fact could be 
brought to the notice of manufacturers and suppliers of 
these articles, in order that they may take steps to alwayu 
indiitate on their invoices those preparations that contain 
Hj)irit, and give the total quantity in gallons and fractions 
( iiereof of tho liquid contents, as duty is not levied on 
the proof gallon under item 3fl B of the Tariff. 

Enouish Patents. 

Wine must, beer, beetroot juice, and the like; IWeatment 

of . u. Monti, Turin, Italy. Eng. Pat. 18,138, 

Sept. 7, 1905. 

Sex Fr. Pat. 357.770 of 1905 j this J., 1906, U3.— T. F. B. 

Fund oil and component h of fusel oil ; Process for liwMng 

. F. Ehrlich, Berlin. Eng. Pat. 6(14<), Maron iO, 

1906. Under Int. Conv., March 31, 1906. 

The prOfCss consists in subjecting hydrol 3 r 8 ®d or pepten- 
ised albuminous substances, or decomposition proau<it| 
of albumin rich in leucine, to the action of yeast in' the 
presence of carbohydrates, such as molasses, potlttliiNI, 
&c. t/^iicino yields isoamyl alcohol, and isoleuome givett 
d-amyl alcohol. The products of the fermentation ate, 
distilled, and the fusel oil separated from the dlitUlhis, 
(Hee this J., 1906, 683.)— W. P. S. 

French Patents. 

Diastatic malt extracts ; Methtid of rendering — - dutabU 
by eonv<>rtiny them into a solid state, Deutsche Diamal^ 
G^cs. m, b. H. Fr. Pat. 365,971, May 7. 1906. 

1'he concentrated liquid extract of diastase is mixed to «i 
paste with the flour of malted grain, and moulded# tlM 
product having a higher diastatic power than the otighanl 
extract. — 0. 8. 

Brewing ; Method of and plant for — — . H. Bieket, 
Fr. Pat. 366,497, April 23, 1906. 

Continuous mashing and the production of wort zre 
effected in three principal vessels, two of which sM oiowiIIy 
alike, ond serve, each in turn, alternately for mashing 
boiling the wort, whilst the third serves to ffltev the 
between these two operations, so that the cmly WMSih ^ 
the continuity of the work is while any pf the imsiela p 
being cleaned out. — 0.8. 


PUltr {for 6eer]. IL H. Loew. Fr, Pat# 

April 24, Xm. \ 

The plaims relate to an upright fUter-preeS ntiDniSiipd 
by a easing ztmporfed by teunniohe oh fcwm no.r"" 
can be inelmodatany angle to permit abeoistof 
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The inl^ anrt onttH form pert of the 

arc provided with flange* to which the supply and delivery 
pitM» can be accurately attached. The capii or press is 
fonned of sections to facilitate the assembling and taking 
apart of the filter, and the cover plate is Jl® 

it dan adjust itself to any irregularities of the filtering 
mass, and is provided with means, such as a pump or 
ram, by which it can be raised or lowered.— W. H. t . 

Wood eeUulose and similar products ; Processes Jor con- 

vetting tVdo fermentable sugar for the manufacture of 

spiUtl or alcohol, or for other purposes. A. Classen. 

1^. Pat. 865,595. Jan. 3U 1906. 

RW Ger. Pat. 1 61 ,644 of 1904 ; this J., 1 906. 1078.— T. F. B. 

Fusel oils and their components ; Method of 

, A. Hiiltaii and T, Stem. Fr. I at. .166,619, 

March 23, 1906. Under Int. Conv. March 31, 1905. 
Hvi>B0LVS»d or peptoiused nlbuinin, or aniino-acids. 
are treated with ferments (distillery yeast) m oresenco of 
carbohydrates (preferably in the form of distillery wort) 
The fusel oil produceri in the fermentation is Hcparatecl 
from the ethyl alcohol in the usual way. If desired, 
suitable salts may be added to the liquid to be fermented. 
(See Eng. Pat. 6640 of 1906; preceding these.) -C. R. 

XVra.— FOODS; SANITATION; WATER 
PURIFICATION* & DISINFECTANTS. 

{Continued from page 950.) 

(A.)-FOODS. 

Beet tat ; DeUciion of in lard. P. Soltsion. ( hem. 

Rev. Fett- u. Harz-lnd., 1906, 13, 240 — .^41. 

Notwithstajndinu the fact that Kreis and Hafner (this 
J 1904, 765) showed that the respective crystals had 
a ’difioreut composition, the miscroscopic detootioii of 
beef fat in lard has been found uncertain by various 
observora. To the well-known objections to the method 
the author adds the further one that fist tabular crvslals 
may fldso be obtained from beef fat. If 1 grm. of the fat 
be dissolved in 10 c.c. of ether, and the solution loft at 
below 16° 0., and the deposit of crystals mixed with 
paraffin oil, slightly ]}res»cd under the cover glass, and 
examined under the microscoiH*. apparently only the 
usual tufts of needles will be present. The author asserts, 
however, tliat a second form of crystals, m platelets 
reiombling those from lard “ stearin,” can bo detected 
in places where the paraffin oil has not touched the glass, 
or has evaporated. These by-crystals can also be seen 
under the same conditions in the crystals doiKisited from 
a solution of lard in petroleum spirit. (See also Dunlop, 
this J., 1906, 46H,)-<1 A. M. 

Standards of purity for food products in U.S.A. Bd. of 
Trade J., Sept. 27. 1906. [T.K.J 

A OIiW3tyw.B has recently been issued by the U.S. Depart- 
ment of Agriculture, establishing the standards of purity 
required for certain food products. The standards 
eitaUished by this circular suiiersede, and are supplo- 
m<mtal to those proclaimed in December, 1904, and 
MSch, 1906. 

Ekglisu Patbnts. 

Foods : Process for preserving liquid . Soci^US “ I.,e 

Lait,” Paris. Eng. Pat. 7936, April 2, 1906. Under 
Int. Conv., April 3, 19^. 

Tk» liquid to be presar^iB heated and agitated in an 
•tmoe^er© of oxygen tjidiWip. pressure, the heating being 
continued for 30 minute|j,»t a temperature of from 70 
to 96° C.-W. P. 8- 

Food tor infants or eoislMlde scent adtdts, and process of 
jicMt W E. de Pass, London. From 

lAit,’* Paris. Eng. Pat 10,400, May 4, 

MW6. , 

Bwi FI. PafL of 1005 ; t^lowing these.— T. F. B. 


Drying or condensing apparatus IM^h, docX G. A. 
T»mmermj.nn. Gtcwkcnth»l. 

10,606, May 5, 1906. Under Int Conv,. May 9, 1905. 
fixi Fr. Pat. 365,970 of 1906 ; following these.— T. F. B. 

Febnch Patknts. 

Margarine: Manufacture of K A. Pellerin. 

Ft. Pet 361,614, July 7, 1906. 

In the process descril^d, the operation of mixing the fat 
and water, in the presence of an emulsifying agent, is 
Btopiwd precisely at the moment when an ^ 

the fat in the aqueous liquid is obtained. The paste 
obtained is of finer texture than that exhibited by an 
emulsion in which the aqueous liquid is emulsified m the 
fatty matters. It is stated that the margarine thus 
prepared, has a taste more nearly ap^iroaohmg that of 
butter than one prepared by the reverse method of 
emulsification.— W. P. B. 

Midted mUk for use as infants' 

. E. Terrien. Fr. Pat. 361,696, Got. 20, 1906. 

I Bevsnty grins, of nee- or wheat flour are added to a 
1 mixture consisting of one-third of a litre of milk and 
two-thirds of a litre of water. The mixtiire is heated 
to a temperature of 100° C. for 16 minutes then cooled to 
80° (' and treated with an infusion of malt ; the latter is 
prepared by lieating 20 grins, of /;n»Hhed malt with a 
httlo water to a temixirature of 60 C. for 16 minutes. 
After adding 50 grms. of sugar, the whole mixtiue is once 
more boiled. When cold, it is ready for use.— W. P. B. 

Malted mM for use as infants' food ; Process for making 

Societi'i ” U Lait.” First Addition, dated 

Aprii 9, 1906, to Fr. Pat. 361. 696, Oct. 20, 1905. (See 
preceding Patent.) ^ 

The proportion of milk to water employed in the process 
ilescrihed in the prinoipsl 8)^cification may bo vaned 
according to the use to which the food is put (mfants, 
adults, invalids, &e.). The prepared article may also be 
pres*>rved under pressure in an atmospliere of 
sterilised, or evaporated to a syrup, or completely dried 
to form a powder.— W. P. S. 

Condensing apparatus [Milk, drc .] ; Pr^ess for removing 
the peUicle of condensed material detached from tAc 
exterior surface of the hdlow rotary drying drums by 

the icrapers in . 0. A. Kanimermann. Fr. 

366,970, May 7, 1906. Under Int. Conv., May 9, 1906. 
A RoiXKR is placed parallel and close to the drum j^t 
below the point at which the pellicle is detached by the 
scrai^er. The roller is rotated by gearing ui the opposite 
direction to that in which the drying drum revolves, and 
draws off the iiolliole in a continuous manner, depositmc 
it in a receptacle placed below. If preferred, two parallel 
rollers may be used, one Iwing placed slightly b^ow the 
other, and they may have an endless band of cloth pass^ 
round them to assist in gripping and removini^toe 

Cereals, <0r. ; Treatment of to form a flour for lircod- 

wSinj/. F. Braunlieck. Fr. Pat. 365.827, May 2, 1906. 
Cereals, such as wheat, rye, barley, oats, rice, and maize, 
or Twas beans, &c., are heated with water, and then ground 
to a paste, which is dried on rollers heated to a temperature 
of from 100° to 200° C. The flaky product wraped off 
the rollers is ground to form a flour. — W* P. S. 


(B.)-SANITATION; WATER PURIFICATION, 

French Patent, 

If ofer ; CotUinuous pr^tss for ^ 

Ofiid from . H. Beisert. Fr. Pttt. 

AprU 20, 1906. , 

The water is led from w* upper rewrvow in^ tho bottoiE 
of a tank, which is divided mto a number of eompartmente 
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400 «.o» AmolxAVgod with 200 o«c. oi wort and 10 per cent. 
ot ye^ti M»d »w placed in a water-ba,jt)h at a tomporatur© 
of 0. need not be exaotbr maintained^ bot 
22 ®-*t 30® C. will give reeuHs below the tnith* Tim pro- 
portion of yea4 given is found to be the most suitable, 
sinoe it furnishes the same results in 24 hours as are 
obtained with 0»6 and 2 per cent, of yeast in a corre- 
spondingly longer time. On the other hand, 20 per cent, 
of yeast ^ves higher results, which are inaccurate owing 
to the formation of alcohol by the autoformentation of 
the yeast.-— C. S. • 

AeeiiC acid fermentation. E. Buchner and R. Gaunt. 

Annalon, 190(1, 849 , 140—184. 

“ AcVTON-dausti ” preparations wore made from 
acetifying bacteria obt-ained by skimming the films off 
various culture media infe<'ted with beer-vinegar bacteria. 
The nature of the medium and the conditions of cultiva- 
tion appeared to have a considerable influence on the 
activity of the preparations obtained. Whereas those 
obtained from bacteria grown in lxH*r dregs were almost 
devoid of fermentative power, those prepared from 
bacteria cultivated in unhopped wort were fairly active. 
Cultiv'ation of the bacteria >it temperatures of l(r — *22'^’ C. 
had a favourable influence on the activity of the “ dauer ** 
preparations as compared with cultivation at 28" C. 
The manner of treating the living bacteria was also 
important ; when the masses of bacteria wore simply 
separated by the centrifugal, and treated direct in the 
wet state with acetone, the “ dauer ” preparations were 
not nearly so active as when the masses wore drained on 
porous plates before treatmcait with acetone. On the 
other hand, the sterility of those latter preparations was not 
perfect, owing to the resistance of the senu-dry, leathery 
masses to tne penetration of the acetone. »Several 
experiments showed, however, that the error introducisd 
by the presence of traces of living cells in the “ dauer ” 
preparations wa8 quite negligible when toluene was added. 

In carrying out the fermentations, the ** dauer ” 
preparations were rubbed to a paste with 2 — 4 per cent, 
alcohol, with tlie addition of chalk and 4 per cent, of 
toluene. The mixtures wore then exposed in flasks to a 
ourreot of sterilised air for three days at a temperature 
of 28® 0. In all cases the quantity of acetic acid pro- 
duced was corrected by the results of similar experiments 
carried out with preiiarations in which the enzymes had 
been destroyed by heat. The yields of acetic acid so 
obtained were not very large ; the highest recorded whs 
4 per cant, of the quantity of “ dauer preparation 
(aftor the treatment with acetone, and before mixing 
with the alcohol, chalk and toluene) taken ; in most 
oases the yield was much smaller, viz., 0-6 — 2 
per cent. Tho “ dauer ” preparations, like the living 
oacteria, were capable of oxidising propyl alcohol to 
propionic acid. The authors conclude that there is no 
longer any room for doubt that the acetifying bacteria 
owe their oxidising properties to the presence of an 
enzyme, an oxydase. Apparently all three forms of 
oxji^ase are secreted by tne bacleria, viz,, oxygenase, 
perolxydaso, and catalase. As in the case of the lactic 
Wit«ria, juices prepai'ed by trituration and pressure were 
devoid of fermentative properties.— J. F. B. 

Lactic a6id fermentation. E. Buchner and J. Meisen- 
heimer. Annalen, 1906, 849 , 125—139. 

The authors have further extended thoir studios on the 
ensyme aeoreted by the lactic acid bacillus, B, Delbrucki 
(see tide J*» 1903, 374). The bacilli were cultivated in a 
mixture of unhopped beer wort and rye-nialt wort contain- 
ing altout 20 per cent, of sugar. The wort was sown with 
pure' cultures of if. DelbrUcki, and was fermented at a 
temperature of 40® — 60" C. for 8 — 10 days. The bacteria 
wore then separated by means of a centrifugal apparatus, 
washed with water, and drained on clay plates. The 
preparatiems were treated with acetone and then with ether, 
dried in vftevo. In t^xis way, ” apeton- 
dani#. * prapazatiotts of dry, dead bacteria cells were 
nbt^llMdv whish were perfeouy sterile, but which retained 
the mtgmpc la the active state, The fermentationa were 
steiM hy gtiaditkg 10 gmu, al ** dauer” piwparai^on 
df landt 2*0 gtma of chath, and 2<d o«o. of 


water lor dVut 10 minutes, and mixing the maas with 
a solution of 10 grms. of cane sujpxr in 40 o.4i Of tmten 
The mixtures were incubated at 43'* 0, for six ds^ltt 
presence of 2 o.o. of toluene; y^idi 24 «iaa inp 
lactate. Attempts to prepare U# actiue ^ress-juM^ 
in the same way as yeast press-juioe,” umisd, 
either to the insolubility of the enzyme or to m faOnrt 
to brt^ak up the cells to a suJRKcient exiidut. The residue 
after trituration and pressure, w'hen treated With aoetode, 
gave a “ dauer ” preparation of unimpaired activity. 

Both cane sugar and maltose were fermented by the 
lactic acid enzyme, and evidence was obtaineddm fhe 
preliminary hydrolysis of these bioses by inverting enzymes 
also secret^ in the cells. The product in all oasM con- 
sisted of inactive lactic acid, although the same bacteria 
in the living state produced Mactio acid.-^. F. B. 

Vinegar ; Test for distinguishing between fermentation 
vinegar and wood . E. Schmidt, XXllI.; page 1009, 

Spirituovs f‘Msenc('s in the Cape of Good Hope; Mirking 

of . Bil. of Trade J., Oct, 4, 190(1. [T.ll.] 

Thk present Customs Union Tariff provides that when 
meditunal and toilet preparations and essences, syrupli 
and tinctures contain more than 3 per oentr of proof imirlt, 
they shall be entered under item 3fi B of the Tariff 
as spirits, and pay a duty of 20 h. per imperial rallon. 

It would greatly facilitate the work of the tDustoms 
Department, and assist importers, if this fact could be 
brought to the notice of manufacturers and suppliers of 
these articles, in order that they may take steps to alwayu 
indiitate on their invoices those preparations that contain 
Hj)irit, and give the total quantity in gallons and fractions 
( iiereof of tho liquid contents, as duty is not levied on 
the proof gallon under item 3fl B of the Tariff. 

Enouish Patents. 

Wine must, beer, beetroot juice, and the like; IWeatment 

of . u. Monti, Turin, Italy. Eng. Pat. 18,138, 

Sept. 7, 1905. 

Sex Fr. Pat. 357.770 of 1905 j this J., 1906, U3.— T. F. B. 

Fund oil and component h of fusel oil ; Process for liwMng 

. F. Ehrlich, Berlin. Eng. Pat. 6(14<), Maron iO, 

1906. Under Int. Conv., March 31, 1906. 

The prOfCss consists in subjecting hydrol 3 r 8 ®d or pepten- 
ised albuminous substances, or decomposition proau<it| 
of albumin rich in leucine, to the action of yeast in' the 
presence of carbohydrates, such as molasses, potlttliiNI, 
&c. t/^iicino yields isoamyl alcohol, and isoleuome givett 
d-amyl alcohol. The products of the fermentation ate, 
distilled, and the fusel oil separated from the dlitUlhis, 
(Hee this J., 1906, 683.)— W. P. S. 

French Patents. 

Diastatic malt extracts ; Methtid of rendering — - dutabU 
by eonv<>rtiny them into a solid state, Deutsche Diamal^ 
G^cs. m, b. H. Fr. Pat. 365,971, May 7. 1906. 

1'he concentrated liquid extract of diastase is mixed to «i 
paste with the flour of malted grain, and moulded# tlM 
product having a higher diastatic power than the otighanl 
extract. — 0. 8. 

Brewing ; Method of and plant for — — . H. Bieket, 
Fr. Pat. 366,497, April 23, 1906. 

Continuous mashing and the production of wort zre 
effected in three principal vessels, two of which sM oiowiIIy 
alike, ond serve, each in turn, alternately for mashing 
boiling the wort, whilst the third serves to ffltev the 
between these two operations, so that the cmly WMSih ^ 
the continuity of the work is while any pf the imsiela p 
being cleaned out. — 0.8. 


PUltr {for 6eer]. IL H. Loew. Fr, Pat# 

April 24, Xm. \ 

The plaims relate to an upright fUter-preeS ntiDniSiipd 
by a easing ztmporfed by teunniohe oh fcwm no.r"" 
can be inelmodatany angle to permit abeoistof 
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employed for the same purpose. Thus, 30 kiloa, of 
methenyl>o«ieluyleiMM!NM]iifiie And 70 kiioa. of nitro- 
oelluloiie are treated with alcohol In the uaiial manner of 
celluloid manufacture ; the former component may be 
replaced by an equal weight of metliylethenyltrichlor- 
amidine. (Comnarc Eng. Fat. 8077 of 1006 ; this J., 
1906, 608.)^-T.F. B. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENTIAL OILS, AND EXTRACTS. 

[Ooniinwd from fKige 952.) 

Nttreeifu ; JnvestigiUion on — . /. Alkylnarceim^ and 

alkylhomomrcti'ine^. R. Tambaoh and C. Jaeger. 
Annalen, 1906, 849, 185 2(K1. 

TUamum ; HeacHons of — . H. CroBHinann. Chom.* 
Zeit, 1906, 80, 907. 

Thb author has studied the behaviour of titanium chloride 
with organic acids and their salts. Potassium cyanide 

? ^lvee a black insoluble precipitate, which becomes gradually 
ighter in colour on standing, but more rapidly when 
heated, being eventually converted into titauio acid, 
a reaction which })recludcs the existence of titanium 
double cyanides, KgTifCNl^j. Potassium fcrrocyanide 
develops a reddish-brown precipitate, which after shaking 
for a short time assumes a ixjrmanent orango-yellow colour. 
Potasnium forricyanid© gives a dark brown precipitate, 
becoming light green on standing, Sodium acetate 
changes the violet colour of titan rum chloride tt> dark 
green, which apptiars brown by reflecb^d light. On 
heating the solution, a basic acetate separates which 
oxidises slowly on exposure. Acetic, and formic acids are 
without action; sodium formate gives a dark green solution, 
depositing a basic salt on heating, whirJi rapidly oxidises 
to form titanic acid. Oxalic ac-id gives a reddish-brown 
Rolution, from which alcohol separates a ])reci]>itate, 
Gallic acid gives a similar solution and a brownish-red 
precipitate on boiling. Xanthato, salicylate, and 
■ucoinate of sodium form yellow, yellowisli-irrown, and 
green precipitates respectively. Tartaric actid is without 
notion, but in the presence of alkali hydroxide a dark 
blue solution is obtained. Sodium tartrate gives a 
yellowish - green precipitate soluble in an ex«'ess of the 
reagent Citric acid behaves similarly to tartaric acid. 

. 1). B. 

Alypinc'i DidinC'dvr rcartioiift of . P, lifunBire. 

XXIII.. r>afie im, 

f'orviic acid":, DeJermimtion of by means of jh't- 

m»nganat&. J. Klein. XXIII., page 1010. 

CdWphot production of Japin. For. Off. Ann. Series, 
No. 3713. [T.K.] 

Formosan camphor, though plentiful, grows to a great 
extent in places which are still practically inac(H>ss}hlc 
owing to the savage tribes who occupy the distnots. In 
Japan, on the other hand, whi're there is no mikJi artificial 
impediment, tlie supply is being gradually exhausted 
Camphor is now obtaim^d from the leaves of the tree as 
well aa the bark ; the former yield about |ier cent. 

The amount of cnide camphor produced in 1905 wa.s ; - 

* lb. 

Fomoea 4,800,000 

Japan 1 ,226,607 

Total 6,026,607 

Of 837,333 lb. were refined in Kobo and Osaka, and 
40^000 tb. sold to native druggists for use in Japan. 

Tha raflned drug was nearly all exported 

English Patrnts, 

acids;- Manufadure of — , H. E. 
Newton, London. Fropi Forbenfabr. vorm. F. Bayer 
und CJgi.^ Oo^many. Eng. Fat. 23,7l8, Not.17, 

19 ^ 

IM Engi Fat W,16I of 1906 (this J., 1905, U88) 


the production of diolkvlbarbftnric (wtds by treating J: 
dlalkyimalonyldiurethanoE^ With lodiuin Oth^ate and 
alcohol is described ; it is now found t^hat con- 
densing agent may bo replaced bv othor condensing 
agents, suem as ammonia, alkalis, salpburic acid, or organic 
bases, in aqueous or alcoholic solutian. The eondetMiltion 
of dialfcylmalonyl chlorides with urethanes to dialkyl- 
malonyldiurothanes does not take place quantitatively, 
but other products are formed, aU of which can, however, 
be converted into dialkylbarbituric acids by treatment 
with any of the above-mentioned condensing agents. It 
is not necessary to isolate the first condensation products, 
since these can. in the crude condition, be easily condensed 
to the p3n’imidine ring as described. — T. F. B. 

Salicylic or, id derivative [Cinnamylsalieylic acid] ; Afoiirtt- 
f^tnrt of a new — H. 8. Wellcome, London, 

H. A, D, Jowett and F. L. Fyman, Dartford. Eng. Pat. 
7125, March 24, 1906. 

CiNNAMVLHAUCYLic ocid luay be prepared by heating, 
to 100®C., oquiinolocular proportions of cinnamyl ohiorido 
and salicylic acid for about three hours ; after recrystal- 
lisatiori, the acid has a m. pt. of 155® C. The methyl, 
ethyl, and other esters of cinnamylsalicvlic acid are obtained 
in a similar mariner from cinnamyl chloride and a salicylic 
ester. The salts of the acid with organic and inorganic 
liases, especially those with c[iiinine and sodium hydr- 
oxide, are also claimed. All the foregoing compounds 
find application in medicine. — T. F. B. 

Camphor from isobar ncol : Manufacture of . G. B. 

Ellis, l,ondon. From Chom. Fabr. von Heyden, A. G., 
Radoheul, 8axony. Eng. Fat. 10,407, May 8, 1906. 

.Skk Fr. Fat., 365,974 of 1906; following those. — T.F.B, 
Fejcnch Patents. 

A^-Cyclogeranic acid ; Process of making . Forb- 

-werke vorni. Meister. Lucius, und Briining. Fr. Pat. 
361.637, July 19, 1905. 

Sxjfi U.S. Fat. 805,024 of 1905 ; this J,, 1906, 39.— T. F. B. 


Oatnpfior from isobornml ; Preparation of . C. F. 

Boelirmgcr und Soehne. Second Addition, dated 
April 24, 1906 (under Int. Oonv,, Juno 1, 1905), to 
Fr. Fat. 352,888, March 31, 1905. 

In a previous patent (see this .J., 1905, 249) the oxidation 
of isoborneol by means of chlorine was described. It 
is now found that camphor teohnically free from chlorine 
can be obtained by a similar process icoxa borneol. 

— F. Shdn. 

JnoborncnJ eHlers ; PireeX process for preparing — — from 
hydrochloride or hydrobromide of pinenc. Cheit). Fabr. 
von Heyden Akt.-Ge«. Fr. Fat. 365,814, May 1, 1906. 
Under lilt. 0<inv., Sept. 4, 1905. 

Sme Eng. Pal. JU,999uf 1906 ; this J., 1906, 714.— T. F. B. 

Camphor from isoborneol ; Preparation of . Cheoi. 

Fabr, von Heyden Akt.-Ges. Fr. Pat. 366,974, May 7, 
1906. 

IsonoRNfioL can be oxidised to camphor in a satisfactory 
maniior by nitric acid containing a small amount of nitrous 
acid. The nitric acid can be treated previously with a 
little sodium nitrite or some easily ojddisable substance. 
(Sec this J., 1905. 1188.)— F. Shdn. 

Ouaiacol, creosote^ or their homcloguGa or dcfirHtUvtB ; 
Process for prepanng new eaters pom — — . Fajrhan* 
fabi'. vorm. F. Bayer und Co. Fr. Fat 966«6B8) Aprtf 90. 
1906. Under Int. Gonv., May 6, 19^ 

Sss U.a Fats. 822,389 and 824.901 of 1906 j thli J., 
1906, 658 and 827.— T. F. B. 
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400 «.o» AmolxAVgod with 200 o«c. oi wort and 10 per cent. 
ot ye^ti M»d »w placed in a water-ba,jt)h at a tomporatur© 
of 0. need not be exaotbr maintained^ bot 
22 ®-*t 30® C. will give reeuHs below the tnith* Tim pro- 
portion of yea4 given is found to be the most suitable, 
sinoe it furnishes the same results in 24 hours as are 
obtained with 0»6 and 2 per cent, of yeast in a corre- 
spondingly longer time. On the other hand, 20 per cent, 
of yeast ^ves higher results, which are inaccurate owing 
to the formation of alcohol by the autoformentation of 
the yeast.-— C. S. • 

AeeiiC acid fermentation. E. Buchner and R. Gaunt. 

Annalon, 190(1, 849 , 140—184. 

“ AcVTON-dausti ” preparations wore made from 
acetifying bacteria obt-ained by skimming the films off 
various culture media infe<'ted with beer-vinegar bacteria. 
The nature of the medium and the conditions of cultiva- 
tion appeared to have a considerable influence on the 
activity of the preparations obtained. Whereas those 
obtained from bacteria grown in lxH*r dregs were almost 
devoid of fermentative power, those prepared from 
bacteria cultivated in unhopped wort were fairly active. 
Cultiv'ation of the bacteria >it temperatures of l(r — *22'^’ C. 
had a favourable influence on the activity of the “ dauer ** 
preparations as compared with cultivation at 28" C. 
The manner of treating the living bacteria was also 
important ; when the masses of bacteria wore simply 
separated by the centrifugal, and treated direct in the 
wet state with acetone, the “ dauer ” preparations were 
not nearly so active as when the masses wore drained on 
porous plates before treatmcait with acetone. On the 
other hand, the sterility of those latter preparations was not 
perfect, owing to the resistance of the senu-dry, leathery 
masses to tne penetration of the acetone. »Several 
experiments showed, however, that the error introducisd 
by the presence of traces of living cells in the “ dauer ” 
preparations wa8 quite negligible when toluene was added. 

In carrying out the fermentations, the ** dauer ” 
preparations were rubbed to a paste with 2 — 4 per cent, 
alcohol, with tlie addition of chalk and 4 per cent, of 
toluene. The mixtures wore then exposed in flasks to a 
ourreot of sterilised air for three days at a temperature 
of 28® 0. In all cases the quantity of acetic acid pro- 
duced was corrected by the results of similar experiments 
carried out with preiiarations in which the enzymes had 
been destroyed by heat. The yields of acetic acid so 
obtained were not very large ; the highest recorded whs 
4 per cant, of the quantity of “ dauer preparation 
(aftor the treatment with acetone, and before mixing 
with the alcohol, chalk and toluene) taken ; in most 
oases the yield was much smaller, viz., 0-6 — 2 
per cent. Tho “ dauer ” preparations, like the living 
oacteria, were capable of oxidising propyl alcohol to 
propionic acid. The authors conclude that there is no 
longer any room for doubt that the acetifying bacteria 
owe their oxidising properties to the presence of an 
enzyme, an oxydase. Apparently all three forms of 
oxji^ase are secreted by tne bacleria, viz,, oxygenase, 
perolxydaso, and catalase. As in the case of the lactic 
Wit«ria, juices prepai'ed by trituration and pressure were 
devoid of fermentative properties.— J. F. B. 

Lactic a6id fermentation. E. Buchner and J. Meisen- 
heimer. Annalen, 1906, 849 , 125—139. 

The authors have further extended thoir studios on the 
ensyme aeoreted by the lactic acid bacillus, B, Delbrucki 
(see tide J*» 1903, 374). The bacilli were cultivated in a 
mixture of unhopped beer wort and rye-nialt wort contain- 
ing altout 20 per cent, of sugar. The wort was sown with 
pure' cultures of if. DelbrUcki, and was fermented at a 
temperature of 40® — 60" C. for 8 — 10 days. The bacteria 
wore then separated by means of a centrifugal apparatus, 
washed with water, and drained on clay plates. The 
preparatiems were treated with acetone and then with ether, 
dried in vftevo. In t^xis way, ” apeton- 
dani#. * prapazatiotts of dry, dead bacteria cells were 
nbt^llMdv whish were perfeouy sterile, but which retained 
the mtgmpc la the active state, The fermentationa were 
steiM hy gtiaditkg 10 gmu, al ** dauer” piwparai^on 
df landt 2*0 gtma of chath, and 2<d o«o. of 


water lor dVut 10 minutes, and mixing the maas with 
a solution of 10 grms. of cane sujpxr in 40 o.4i Of tmten 
The mixtures were incubated at 43'* 0, for six ds^ltt 
presence of 2 o.o. of toluene; y^idi 24 «iaa inp 
lactate. Attempts to prepare U# actiue ^ress-juM^ 
in the same way as yeast press-juioe,” umisd, 
either to the insolubility of the enzyme or to m faOnrt 
to brt^ak up the cells to a suJRKcient exiidut. The residue 
after trituration and pressure, w'hen treated With aoetode, 
gave a “ dauer ” preparation of unimpaired activity. 

Both cane sugar and maltose were fermented by the 
lactic acid enzyme, and evidence was obtaineddm fhe 
preliminary hydrolysis of these bioses by inverting enzymes 
also secret^ in the cells. The product in all oasM con- 
sisted of inactive lactic acid, although the same bacteria 
in the living state produced Mactio acid.-^. F. B. 

Vinegar ; Test for distinguishing between fermentation 
vinegar and wood . E. Schmidt, XXllI.; page 1009, 

Spirituovs f‘Msenc('s in the Cape of Good Hope; Mirking 

of . Bil. of Trade J., Oct, 4, 190(1. [T.ll.] 

Thk present Customs Union Tariff provides that when 
meditunal and toilet preparations and essences, syrupli 
and tinctures contain more than 3 per oentr of proof imirlt, 
they shall be entered under item 3fi B of the Tariff 
as spirits, and pay a duty of 20 h. per imperial rallon. 

It would greatly facilitate the work of the tDustoms 
Department, and assist importers, if this fact could be 
brought to the notice of manufacturers and suppliers of 
these articles, in order that they may take steps to alwayu 
indiitate on their invoices those preparations that contain 
Hj)irit, and give the total quantity in gallons and fractions 
( iiereof of tho liquid contents, as duty is not levied on 
the proof gallon under item 3fl B of the Tariff. 

Enouish Patents. 

Wine must, beer, beetroot juice, and the like; IWeatment 

of . u. Monti, Turin, Italy. Eng. Pat. 18,138, 

Sept. 7, 1905. 

Sex Fr. Pat. 357.770 of 1905 j this J., 1906, U3.— T. F. B. 

Fund oil and component h of fusel oil ; Process for liwMng 

. F. Ehrlich, Berlin. Eng. Pat. 6(14<), Maron iO, 

1906. Under Int. Conv., March 31, 1906. 

The prOfCss consists in subjecting hydrol 3 r 8 ®d or pepten- 
ised albuminous substances, or decomposition proau<it| 
of albumin rich in leucine, to the action of yeast in' the 
presence of carbohydrates, such as molasses, potlttliiNI, 
&c. t/^iicino yields isoamyl alcohol, and isoleuome givett 
d-amyl alcohol. The products of the fermentation ate, 
distilled, and the fusel oil separated from the dlitUlhis, 
(Hee this J., 1906, 683.)— W. P. S. 

French Patents. 

Diastatic malt extracts ; Methtid of rendering — - dutabU 
by eonv<>rtiny them into a solid state, Deutsche Diamal^ 
G^cs. m, b. H. Fr. Pat. 365,971, May 7. 1906. 

1'he concentrated liquid extract of diastase is mixed to «i 
paste with the flour of malted grain, and moulded# tlM 
product having a higher diastatic power than the otighanl 
extract. — 0. 8. 

Brewing ; Method of and plant for — — . H. Bieket, 
Fr. Pat. 366,497, April 23, 1906. 

Continuous mashing and the production of wort zre 
effected in three principal vessels, two of which sM oiowiIIy 
alike, ond serve, each in turn, alternately for mashing 
boiling the wort, whilst the third serves to ffltev the 
between these two operations, so that the cmly WMSih ^ 
the continuity of the work is while any pf the imsiela p 
being cleaned out. — 0.8. 


PUltr {for 6eer]. IL H. Loew. Fr, Pat# 

April 24, Xm. \ 

The plaims relate to an upright fUter-preeS ntiDniSiipd 
by a easing ztmporfed by teunniohe oh fcwm no.r"" 
can be inelmodatany angle to permit abeoistof 
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than ifl the case with any other o.xplcmive, being only I *0 per 
cent, at a density of 0-46* With Norwegian ballistite, 
on the other hand, although the volume of methane at the 
commencement i» only 0*04 per cent., at a denaity of 0-4fi, 
it is 11 per cent. As might be exj)ected from the large 
c^unntity of methane found in the case of Norwegian | 
ballistite, the volume of hydrogen falls from over !2l) per j 
cent, to about 9 pt*r cent. In the case of Italian ballistite j 
the hydrogen rises from about 8 per cent, to about H) per j 
cent. In both explosives the nitrogen is practicallj' i 


constant at about 12 and 16 pet nont. respectively, but 
there is a very great difference as regards the water. In 
Norwegian ballistite the water is proetically constant at 
14 per cent., whilst in Italian balliitite, commencing at 
density 0*06 with a volume of 29 per cent., it falls at 
density 0-45 to about 24 per cent. No other explosive 
approaches Italian ballistite in respect to the large volume 
of aqueous vapour formed, especially at low densities. 
In the case of five of the explosives, there is, with increasing 
density, a very considerable decrease in the volume of the 


Fia. 1. 




















1006 ‘ 


Cl. XXlII .— analytical CHEMISTRY. 


COet. 81, im.'S 


pcmanent and total gase» ; but with Italian ballistite, 
throughout the range of the experiroenta there i« hardly 
any change. In regard to the nAation between the 
density ot charge and the preaHure develo|wd by the 
explosion, noine abnormal jireasures have been obtained 
with some explosives at high densities, but those 
pressures arc far above those with which artillerists are 
concerned. Fig. 2 gives those pressure curves. In order 
to determine whether tliese slight increments of ])rc»sure 
in the Norwegian ballistites, and the much more abnormal 
increments in Explosives IT, and VI. at densiticB of 0*5 
are real, or duo to partial detonation, or to wave action 
on the crushor-gauge during explosion, the author has 
calculated for the whole of the explosives the valm^ of the 
products (volume of gas multiplied by units of heat, water 
gaseous), because, suyuKising then* to be no d«*toiiation 
or violent motion of the gases, tlu' pressure on the walls 
of the explosive cylinder should be dependent, in a vc^ssel 
imjiervious to heat, solely on the (piantity of gas nml on 
the amount of heal gimernted by the ex]>losion. The 
results are shown on Fig. 3. These curves practically 
confirm the jiressure-curvcs of explosives 1., II., V.. and 
VI., and they equally show that the abnormal presHur«*s 
of II. and V’^I, at densities of 0*5 are not eonfirmed. 

Tempfraturc of cxj)Iofi{of}. — This was calculated by fw(» 
different methods. Knowing the units of heat (water 
gaseous), geniTated by the exjilosion, and the speeilic 
heat of the gases, the temperature of explosion is given 
by the equation : 

grm. units of heat 

( 1 ). 

specific heat 

From the known jiressure at any given density and the 
pressure, po, when the volume of gas generated is reduced 
to 0*^ and 700 mm., we have the eipiation 

^ P— po ^ 

0*00307,^0 

At low charge densities it has been found that the 
tornficraturcB calculated by means of equation (1) an*, 
very much higher tlian those olitamcd by ecpiation (2). 
The variation is clearly shown on referring to tlui 
accompanying figure (see p. 1004). It will be noted 
that for eai’h explosive two temperature curves 
are given (see Fig. 1). Beguining at a density of 
0*05, the upper curve, in eat^ instance, embodies the 
temyieratures as calculated by equation (1 ), Ihelow’er, those 
oalculatecl by equation (2). Thus, beginning with 
equation (I), Italian ballistite, which shows the highest 
temperature, <*ommenees at the density of 0*05, wutli 
4943" C., this temperature hardly varying at all till the 
density of (b25 is reached, when it slowly but regularly 
increases to about 500(F (\ at density 0*45. (’ordite 
Mark I, commencing at 4742" with a very slight fall, 
is practically constant up to density (J*30, after which it 
rises rapidly to a temperature of 5005“ (.\ at a density of 
0*60. In the ease of the temperatures givt*n by equation (2), 
however, remarkable difTeretices are met with. At the 
higher densities and pressures, there is generally a very 
fair agreement in the temperatures obtained from the 
two forinulie ; but as the density and pressure diminish, 
the divergence becomes in all cases considerable, but 
is much greater with the exjilosives whieh develop very 
high temperatures, and wliieh give rise to large percentages 
of carbon dioxide. The author’.s explanation of this 
divergence is as follows : T]\e nascent gases are generated 
at temperatures approximately as given by equation (1), 
and by the upper curve of each explosive as shown m 
the figure. Under the low densities and pressures at the 
very high temperatures, the carbon dioxide and probably 
some water are partially dissociated, giving rise to the 
fall in temperature exhibited by the rosmts obtained 
from equation (2) at low densities. The great difference 
between, for instance, Italian ballistite and Nitrocellulose 
R,R. at a density of 0*1 is due, first, to the difference of 
the temperature at which the nascent gases are generated, 
and tMSCondly, to the proportioii of carbon dioxide which 
is subject to dissociation. Formula (1) gives for Italian 


ballistite at density 0*1 a temperature of nearly 6000® C. 
while the percentage of carbon dioxide is 38*2. The same 
formula gives for the nitrocellulose, at the same density, 
a temperature of formation of 3200® C., whilst the per- 
centage of carbon dioxide is only 19*46. ITio dissociation 
of carbon dioxide commences at about 1300® 0., and tho 
very much higher temperatures of formation of the gases 
of Italian ballistite, combined with its double percentage 
of carbon dioxide, appears to be suffioient to explain the 
results obtained w*ith this explosive. If reference tie 
made to the curves, it will be<seen that whilst at density 0*1 
there is, with Italian ballistite, a difference of about 
]H(KJ® 0. lH*twoen the two formulcp, there is, with the 
nitrocellulose, a difference of only under 800® C. At the 
density of i)>45 th^^ differences between the two forniulse 
are as follows: Italian ballistite, 150° 0.; Cordite 
Maik I, 200® C. ; Cordite MD, 320® C. ; Norwegian 
ballistite (107), 260® C, ; Norwegian ballistite (106). 
130® C. ; ami nitrocellulose, ISO® C, With Italian 
ballistite alone, at the density of 0*46, the temperature 
derived from equation (2) is lower than that derived from 
equation (1). — (4. W. Mcl>. 


Explosives Ordinaiire in JteJyium. Bd. of Trade J.. 
Sept. 27, 1900. [T.U.} 

The “ Moniieur Beige ” of August 3 publishes a Royal 
Decree modifying previous decrees and establishing new 
regulations relative to the f)roductnm, storage, sale, and 
carriage of exjdosives. 'Die “Monitcur’* may l>e seen 
at the Commercial Inielligenoe Jiraiich of tho Board of 
Trade, 73, Basiughall Street, E.C, 


Emjlish Patent. 

Explosives for use in torpedoes and the hkc. ^0. Silberrad, 
London. Eng. Pat. 437, Jan. 0, 1900. 

Sbcrkt docHiment under Section 44, Patents, &,c., Act, 
1883.— T. F. B. 


Fkench Patent. 

Exfdosivt s of greal safety ; Process for the manufacture 
of . j*. Volpert. Fr. Pat. 305.709, April 27, 1900. 

The safety explosives deseribed are characterised by tho 
addition to the explosive of mixtures of ammonium 
chloride or other salts of ammonium, w'lth salts of acids 
of manganese, chromium, and chlorine, especially tho 
permanganates, ohroinales, biehromates, chlorates, and 
pendilorates of fixed alkalis and alkaline -earths, in 
quantities equivalent to, or nearly equivalent to 
0*6 per cent, of the explosive mixture. The salta of the 
metal acids may be rejiiaeed partially, by approximately 
equivalent quantities of metal nitrates, especially alkali 
and alkaline-earth nitrates. Or the additions of 
ammonium chloride, &c., may bo made in quantities 
not approaching equivalence. — W. C. H. 


XXnL--ANALYTlCAL CHEMISTRY. 

{Continued from page 957.) 


APPARATUS, dhc. 


French Patent, 

ife^ne and other light gases ; Apparatus for deteUing 

tm presence of in mines, and for indicating their 

quantity, J. MoOutcheon. Fr. Pat. 366,441, April 20, 
1906. Under I»t. Cony., Dec, 1, 1905. 

SiB Eng. Pat. 24;«)0 of 1906 ; this J., 1906, 964.— T. F. B, 
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INOmANIC^QVANTlTATIVK. 

Potassium; Separation and determination of by 

means of percUoric acid, Pisani. Nouvoaux RemMeo, 
1906. 22. 250. 

A WEiOBan quantity of mixed potaHsium and aodiiim 
salts is treated with excess of peronloric acid, and eva|x>r* 
ated to dryness on the water-bath. The dried residue 
is heated over the naked llame to complete the 
conversion into perehlortt4;e8. Sodium jvirohlorate is 
then dissolved out by means of 36 jK-r cent, alcohol, in 
which solvent potassium |)orohlorate is insoluble. The 
latter is thrown on a filter, washed with 36 per cent, 
alcohol, dissolved in water in a tarod capsule, evaporated 
to dryness, and weighed. The alcnholit^ solution of 
sodium ])crchlorate is also ova^iorated, and the 
residue weighed separately. — J. 0. B. 

Phosphoric acid : Quantitative volatUiaation of 

from its salts. P. Jannasch and E. Ucimann. Ber., 
1906, 39, 2625—2628. 

Tub authors odd to the phosphate (0*5 grm.) in a flask 
about 6 — 8 c.c. of a liquid formed by mixing 30 <^.c. 
of saturated cane sugar syrup and 10 c.c. of sulphuric 
acid (1 vol. acid and 1 vol. water). The nuxtiiro is care- 
fully heated in an own air bath, and a stream of air passed 
through the flask till carbonisation is complete, and the 
mass 18 dry. Then the flask is connected to a receiver, 
heated to the highest tcmjicraturo the flask will liear^ 
and a stream of chlorine passed through till no more 
condensable pioducts come over. Oxygen is now 
flulwtiluted for chlorine till all carbon is burnt. After 
cooliniz. 3 — 4 c.c. of the acid sugar solution are added, and 
worked round the flask, and the whole process repeaf-ed. 
In this way, the authors have volatilised the phosphono 
acid complfftely from ammonium and magnesium phos- 
phates, and they are now working out the details of the 
process and its extension to other phosphates. — J, T, 1). 

Carbon in steel; New colorimeter for the determination 

of . C. H. White, Bull. Amer, Inst. Min. Eng., 

nK)6, 743—748, 

Equal weights of the steel under examination and of a 
standard steel are dissolved in equal volumes of solvent, 
the solutions are diluted to a definite volume, and iKuired 
into hollow glass wedges, as nearly as jiossihle oi ccinul 
size, and with the sides inclined at th(' same angle. These 
wedp}s are mounted in a Ik)x so that they cun In* moved 
vertically, up or down, and there is a narrow, horizontal 
slit in both thi' front and the back wall of the box, to 
allow of the direct jiassage of light through the wedges 
at ono /one only. A graduated scale is mounted along- 
side each of the wedges. When tlie wedges are so adjusted 
that the colours are of eipial intensity, the jiercentage of 
carbon in the steel under examination can be readily 
calculated from tlic ratio lietween the thickness of the 
two wedges at the illuminated zone, or between the 
distances of the thin ends of the wedges from this zone. 
SupiHise, for example, the standard steel contains 0*3 per 
cent, of carbon, and after the wedges have been adjusted 
until the colours match, it is found that the scale on the 
aide of the standard reads 72, and the scale of the other 
wedge reads 60; then the proportion ' (60: 70 = 0*30: x) 
shows that the stool under examination contains 

~ — A. 8. 

Copper ; Electrolytic determination of . F. Foerster. 

Bet,, 1906, 39, 3029—3035. 

Usually coptior must be deposited from nitric acid 
solution, so that towards the end of the o[)oration the 
evolution of hydrogen, and consequent pulverulent 
character of the last dejxisited copper, may lie prevented. 
By working with a single accumulator, howeviy, the 
E M.F. (2*05 volts.) is so lessoned that no hydrogen is 
evolved, even in a sulphuric acid solution, nor can salts of 
cadmium, oobalt, nickel, iron, or be electrolysed, 
whilst copper sulphate, which requIiM a voltage of only 


149, Is easily decomposed. The author has thus obtained 
good separations of copper from these metals, using about 
0*25 grin, of copper as sulphate in 100 c.c., aoidlfi^ with 
10 c.c. of 2 i^T-siilphuric acid, a Winkler’s gauze oathodD^ 
and a spiral wire anode. About eight houra are required, 
however, for complete deposition ; but this time can be 
shortened to an hour or an hour and a quarter, by working 
at 80° C. In this cose, when deposition is complete 
(shown by the fall of the current from about 0*36 to 0*05 
amptVe, or by the cessation of oxygen -o volution at the 
anode), the electrodes are lifted gradually out of the 
bath, and washed as they rise, so tnat the hot acid and 
air shall not attack the deposited copper. Separations 
from nickel, cadmium, or zinc are easily effected in this 
way ; hut not more than 0*1 grm. of iron }ier 100 c.c. 
may Imj present, or it« altemato oxidation and reduction 
mtorforc with the deposition of the copper. Nor may 
moie than a few centi^ammes of nitric acid be present. ' 

--4r. T. D. 

Lead ; Electrolytic separation of from acetic acid 

solutions. R. 0. Snowden. J. of Physical Chem., 
1906, 10. 600—601. Chem. Centr., 1906, ‘2, 1021. 

On eliH'.trolysing load aoctato solutions under ordinary 
conditions, foath^ery crystals of lead oie deposited, which 
do not adhere firiuly to the cathode. If the cathode be 
rapidly rotated, however, then, just as in the case of 
silver nitrate solutions (this j., 1905, 896), adherent 
doposite are obtained. With the cathode rotating at 
2560 revolutions jicr minute in a solution containing 1 grra- 
equi valent each of lead acetate and free acetic acid per 
litre, a current -density of up to 0*6 ampere per sq. dm. 
can be used, whilst, if I per cent, of gelatin be sidded to the 
electrolyte, satisfactory results can bo obtained with a 
current- density three times as strong. — A. 8. 


OJiGANJC^Q UALITATJ VE, 

Dyestuffs ; Recognition and discrimination of artificial 

organic . (1. Gulinow. Z. Farben-Ind., 1906. 

5. 337—343. 

From an investigation of the different schemes constiuoted 
for the identification and classification of organic dye- 
stuffs (sec Witt. Chem. Ind. 9, 1 ; also this J., 1886, 249 ; 
Woingartner. Chem.-Zeit., 1887, 11, 135 and 166; also 
this X. 1887, 451 ; Green, this J., 1893, 3, and 1906, 
1034; and Rota, Chem.-Zeit., 1898, 22, 437; also 
this J., 1898, 798), the author concludes that the most 
satisfactory method of analysis is that based on 
the reduction of the dyestuff with either zinc dust 
in aoid or alkaline solution, or stannous chloride 
and hydrochloric acid, in applying this reaction 
to dyestuffs generally, the Dehaviour with other 
reducing agents has been studied, the results of which are 
contained in the subjoined tables. Thus, Jane dust in 
neutral solution and liydrosulphite N.F. have been 
employed with advantage In determining to what chemical 
roup a dyestuff lailongs le.g., triphenylmethane 
erivatives, see Table I), whilst to ascertain the chemical 
properties, the ether reaction was found to furnish useful 
information. In carrying out the new scheme of analysis, 
the unknown dyestuff is in the first place examined for 
the presence of a sulphur group. Some sulphur dyestuffs 
may bo rocognisotl by their physical properties, such as 
imjporfeot solubility and evolution of hydrogen sulphide, 
whilst others are completely soluble in water, to liWate 
hydrogen sulphide, or exhibit an alkaline reaction, and give 
a precipitate with tannin. As dyestuffs in the form of 
bisulphite comiiounds react with lead paper, a test for the 
presence of sulphurous anhydride should invariably be 
made. If tlie dyestuff does not belong to the sulphur or 
oxyketone groups, it is further investigated for solubility, 
and the solution reduced with zinc dust and hydrooblonc 
aoid. Should a precipitate be formed, the rwuotion is 
effected in alkaline solution. The reduced solution is 
filtered, and subjected to oxidation with persulc^t^ 
to aeoertain whether the dyestuff can be regeneratea ^ 

aS 
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TABLE L 


Sult»hnr dyMitufff— Roaction (H«S RDd HOs) 


I 

Stilphur dyestuffs 


AUsarin dyestuff't—.Rraction 
I 


I - 

I 

Treatment with water 

I • 

(ingo)uble) — | 


- , 

Alizarin dyestuffs 
ioxykctdnos) 


Colotir does not reappear : 
Azo dyestufls 
Kitro dyestuffs 
Nltroso dyestuffs 
Auraiiiine 
Tartrazine 


I 

Reduction with Zn dnet + HCl (NaOH) 
and oxldatmn 
I 

• n 

Colour reappears : 


Treatment with alcohol 
pf (soluble)” (insoluble) - 


SnCl* + HCl 

I 


Eosines (spirit) 

Indulines 

NiffTOsines 

Jnrtophenols 

Qu nulines 

Nltroao-dyestuffs 

Budan 11. 


Indigo 

Prlmuline base 
Indanthreue 
dyestuffs 


(decolorised) 


(unchanged) ■ 


Thlasines 

Oxaslnes 

Azlnei 

Indigo Carmine 


4 

Zn-dust 



(unchanged) (decolorised) + I 


Hydrosulphlte 

NF 


Quinolines 

Acridines 

Thlaiols 


I + (decoiorisetl) 


Triphenylmethane 


(unchanged) • 


Rhodamlnes (and Pyrontnea) 
Eosines (and Erythroslnes) 


TABLE n. 


A»o dyestuffs 
Kitro dyestuffs 
Nitroso dyestuffs 
Auramtne 
Tartraslnes 



> + Auramlne 

basie axu dyestuffs 


> — Nitroso dyestuffs 
Nltro dyestuffs 
Aso dyestuffs 
Tartrasine 


y> — Auramlna 


+ basic azo dyestuffs 


> + Nitroso dyestuffs 
Aao dyestuffs 


— Tartrazine 

sulphurised nitroso dyestuffs 
M nitro dyestuffs 

„ azo dyestuffs 


Thiatines 
Oxazines 
A zincs 

Indigo Carmine 


Aeridims 

Quinol'nes 

tlxlMDls tsltliout azo group) 



+ not sulphurised 


‘> — sulphurised— 
Indigo Carmine 


> •f Acridines 


Tliituwla T 


0<i. ai, laoeo 
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Trlphenylmethanos 


hs 
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Tabzjb ll,-^(continued), , 


y> -f bftiic Triphenylmethane dyeituflk 


> + Aurlni 



> — gulphurUed TrlpheDyiniflthane dyewtufT 


Hhc^amineg (and Pyronlneg) 
Koainea (and Krythrugineti) 


>> 4’ boaic Rhodanilnea 


+ EcMintw (and KrythroainM) 


' aiilphunwnd ilhodamtOHS 


Vinegar ; Teet for distinguishing bdween fermentation 

Vinegar and wood . E. Schmidt. Z. angew. 

Cliom., 1906, 19 , 1610—1612. ^ 


The author dwerihes two modiHcations of Rothcnbach’s 
^st for the identihoation of vinegar produced by the 
Alcohol (Z. Unters. Nahr. u. Genuaam., 
1902, 817). Those modifications are stated to make the 
teat more delioate, so that it can be applied to mixtures of 
we two ^rts of vinegar. One method, devised by 
Kraazewski, consists in making the vinegar alkaline by 
rustic soda, and then shaking out with amyl alcohol. 
The amyl alcohol is evaporated, the residue is dissolved 
in water, acidified by sulphuric acid, and tested with iodine 
solution. If the sample consisted of or contained fermen- 
tation vinegar, a precipitate or turbidity is produced after 
the addition of the iodine, and cooling It is stat<^d that 
the approximate proportion of fermentation vinegar can be 
judged by the result. The second method, proposeil 
by the author, consists in distilling of! 100 o.o. of the 
samde, and testing the residue with iodine. These 
methods depend on the presence m fermentation vinegars 
of bv'pn^uots of bacterial life, which, being of the nature 
of Mkaloids, mve precipitates with iodine. Wood vinegars, 
made by diluting “ vinegar essence,” give no turbidity 
With iodine.— «J. F. B. ^ 


Alypint ,* Distinctive reactions of , P. Lemaire. 

R6p. Pharm., 1906, 18, 886—387. 

When warmed gently with strong cobalt nitrate solution, 
a few particles of akj^ine (benzoyltetramethyldiaraino' 
pentanol hydrochloejiae) give a fine blue colour ; cocaine 
hydrochloride giveii a similar colour. A ^solution of 
0*06 grm. ot alyi^ue in 20 drops of water gives an almost 
immediate crystalline precipitate with 9 c.c. of 10 per 
cent, sine chloride solution. Under similar conditions 
holocalne hydrochloride gives an immediate white pre- 
cipitate which rapidly aggregates to oily droiilets ; 
oocaliw hydrochloride, stovaine, and /i-eucalne hydro- 
chloride, are unaffected ; subcutiiie slowly deposits a 
few needle-shaped crystals. When a particle of alypine 
is treated with 1 c.c. of sodium hypobromite reagent, a 
white precipitate is formed, which aggregates to oily 
drops. On warming, no reddish-brown colwr is produced, 
such is given by suboutioe. nirvfinine, Wlocalne 
hpmrocbioride, or orthoform. A one per cent, solution of 
alypine, when treated with two or th^ drops of 2 per 
oeaU iron alum solurion, does not glte a violet colour, 
like subootiiie or nirvaaine, nor a r^-brown colour, 
like orthoform.— J. 0. B. 


-D. B 

OMOA NJC-^QUANTITATI VB. 

Indigo; Analysis of . C, Rawson. J. Soc. Dyers 

and Col., 1906, 22, 306—307. 

The author criticises the paper by W. P. Bloxam (this J., 
736), in which it is stated that the permanganate method 
of analysis is inaccurate. The author maintains, however, 
that this method as worked by himself and his colleagues 
gives reliable figures. The volumetric and the gravimatrio 
hyposulphite ” processes recommended by the author 
in 1885 are two other reliable methods, and although 
the combined gravimetric and volumetric hyposulphite 
method involves somewhat long and tedious operations, 
the same objection applies to Bloxam’s ” tetrasulphonato 
method. — J. C. C. 

Tan liquors ; New and accurate method for the determina- 
tion of free acid in . A. VV. Heppenstedt. J. Soc. 

Dyers and Col,, 1906, 22, 816. (See also this J., 1905, 
1090.) 

Fifty c.o.^ of the liquor to bo analysed are diluted to 
500 c.c. To 200 c.c. are added 20 o.o. of a quinine solution 
mode by dissolving 15 grins, of pure quinine in 1 10 c.c. 
of previously neutralised 96 per cent, i^ohol and diluted 
with water to 2(K) c.c. After mixing thoroughly and 
filtering, the filtrate is titrated with ^/lO caustic alkali, 
using phenol phthalein as indicator. 'The number of 
cubic centinii^tres used, multiplied by 0-066, gives the 
direct percentage of acid, reckoned as acetic acid, in the 
original liquor. — J. C. (J. 

Turkey -red oils ; Analysis of . W. Herbig. Chem. 

Rev. Fett- u. Harz-lnd., 1906, 18 , 187—190 : 211—213 ; 
241—244. 

It is shown that decomposition of s Turkey-red oil with 
cold hydrochloric acid for the determination of the total 
fat gives results differing but little from those obtained 
on treatment with boiling hydrochloric acid. In ordei 
to obviate the confusion that is found in oommeroe with 
re^rd to the exact meaning of, e.g.n ” 60 per cent. Turkey- 
red oil,” the author recommends that it shall be accepted 
that the percentage invariably refers to the percentage of 
total fat. Ihe following method of determining this, 
in oonjuncUon with a determination of the combined 
sulphuric acid, is stated to give closely ctmeotdant results ; 
10 grms, of th^ Turkey-ied oil are heated in a flask with 
HO c.c. of water until the fot has dissolved, and the liquid 
imted with 25 c.c. of ” dilute ” hydrpohlorio acid, 
atp boiled for three' to five mimiiea WhMk e<^, ^ 
contents of the fiask are washed into a separating funnel 
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with wftter And ethAr, the Amount of the lattitr being about 
200 o.e.. And the whole vigorously shaken. ^ The aoueons 
lAyer is drawn off. and the ethereal solution waahea with 
three sucoessive v portions water, which takes from 
30 minutes to one hour. The united aqueous liquids are 
heated to lioiling. and after all ether has been expelled, 
the sulphuric acid is precipitated as barium sulphate. 
The bulk; of the ethereal layer is distilled at a low tempera- 
ture, the residue ironsferretl to a weighed bt'aker, and the 
remainder of the ether allowed to evaporate aj)ontaneou8ly. 
The residue of fat is heated for one or two minutes over a 
free flame until bubbles cease to afirxjar, and is then dried 
for 30 minutes at C., and woigmsd, — (’. A. M. 

Beetroot analysis ; Which is the best method for ? 

F, Sachs. Z. Ver. deut. Zuekerind., 190(1, 918—924. 

Ok scientific grounds the method of alcoholic extraction 
for beetroot analysis is the lieet ; owing, however, to the 
great care requir^ in its execution, it can only l>e recoiii- 
mended for practical purposes as a means of oecasional 
control of a simpler process. For the same r<'«son the 
methods of cold and warm alcoholic digestion are unsuit- 
able in oases where a large number of analyses is (o be 
performed. The method of warm aqueous digestion also 
requires too much time and care ; it is useful for luirposes 
of control. The author recommends the following 
(Saehs-le Doote) jirooess, a motiification of the cold 
aqueous method, as being rapid and suflioientJy exact. 
Tne beetroot is mode into a very fine pulp by means of 
Keil and Dolle’s conical l)eetroot borer or other similar 
instrument. After the pulp has bt'en thoroughly mixed 
with the hand in order to remove any lumps which may 
bftve escaped grinding, 2ft grms. (for German saeohari- 
meters) are weighed into a tared metal beaker of about 
260 c.o. capacity, which is provided with an iridia-rubbi^r 
cover; 177 o.c. of water, containing 6 — ft c.c. of lead 
acetate solution (ot about 30° B.), are then added, and the 
mixture is thoroughlv shaken several times. The solution 
is filtered, the filtrate treated with a few drops of acetic 
acid, and polarised in a 400 mm. tulw. The reading gives 
the average content of sugar in the beetroot. For French 
polarimotws 32*68 grins, of pulp and 171*2 c.c. of water 
and lead acetate solution are employcni, the observed 
reading being halved. In the ease of polariinoters lor 
which 20 grms. is the normal weight. 20 grms. of pulp 
and 182-.1 c.c. of water and load acetate eolution are 
taken. The author quotes experiments which show that, 
provided the pulp is properly prejiared, digestion is com- 
plete and practically instantaneous. He shows, also, 
that the error introduced by taking 177 c.c. of water in 
nil oases (i.c., with samples of varyinj^ sugar and juice 
content) is practically negligible.— L. F. 1 

SachS’le Docle process ; Further remarks on the—. A. Le 
Boote, Z. Ver. deut. Zuekerind., 1900, 924—931. 
(See preceding abstract.) 

Thb author gives a detailed descrijition of the f^achs-le 
Doote method for beetroot anal^^is, together with diagrams 
of the apparatus required. — L. E. 

Formic acid ; Determination of hy menns of per- 

munganate. J. Klein. Biw., 1900. 39, 2ft4(>-2fi4l. 
Th* author points out that in 1887 he published a method 
for this determination, in which the tormic acid or formate 
was added to a known amount of boiling alkaline solution 
of permanganate ot known strength. After reaction, 
excess ot oxalic acid was wlded, then dilute sulphuric 
Aoid, and the oxalic acid in excess was finally delerniiiied 
by permanganate. — J. T. D. 

XXIV*— SCIENTIFIC & TECHNICAL NOTES. 

{Continued front ftage 958.) 

Metal acid anhydrides ; Action of liquefied ammonia 

on . A. Rosenheim aad F. Jacobeohn. Z. onorg. 

Chem.. 1906, SO. a97-**m 

Thk Authors have studied tlie aotion of liquefied ammonia 
on the acid anhydrides of chromium, molybdenum, 
tungsteut uTAiuum* anwnio^ rAnadlum, «nd ontimonjr. 


In no cases were amino compounds 'j^roduoed, but In all 
cases where reactions took daoe, salts of imino^Aoide were 
obtained. Ammonium softs and, in some oases, lead 
and potassium salts of the following acids were pr^ared ; 
Iminochromic acid, NH:CrO(OH) 2 , iminomolybdio acid, 
NH:MoO(OH)a .iminotungstic acid, NHiWOfOH)®, and 
iminonieta-arsenic acid. NH'0(As0.0H)2. No delBnite 
compounds could be obtained by the action of liquefied 
ammonia on uranium, antimony, and vanadium 
compounds. — A. S. 

Hydrogen sulphide ; Liquid as a solvent, U, 

Anton V and G. Magri. Gaz. chim. ital., 1906, 85, 
[1], 20(1—226. 

Aa a solvent liquefied hydrogen sulphide has somewhat 
similar properties to those of carbon bisulphide, alcohol, 
ether, and benzene ; its ability to cause ionisation is far 
less marked than that of water and other strongly disso- 
ciating solvents. Klootrically, it is non-conducting. It 
does not dissolve salts of strong bases, but non-metallic 
compounds are dissolved m it, giving conducting solutions. 
Solutions ot iodine in liquefied hydrogen sulphide possess 
very considerable conductivity, those of phosphorus iodide 
are conducting to a lesser extent, whilst those of the 
haloid compounds of other non-metals show only moderate 
conductivity. Solutions of certain organic substances — 
for example, iodoform and tetramethylammonium iodide — 
yield solutions having conductivities which indicate that 
organic compounds may become ionised in liquefied 
hydrogen sulphide. — A. S. 


New Books. 

TBCirNOLOGlR BT ANALYSE CHIMIQUBS DBS UlTILBB, 
GKAJ8SKH, BT oiRBS. Par le Dr. J. Lewkowitsoh, M.A., 
&c. Traduit do la troisi^me edition anglaise, s^ciale- 
nient revue et auginentV' par fAiiteiir, par Emile 
Bontoux, Directeur ttHihnique de la tSocietd Anouyme 
do Savoiinerie Marseillaiso. Tome I. H. Dunot et 
E. Pinat, Editeurs, 49, (^uai des ( i rands- Augustins ; 
Paris, 1906. Price 20 fr. ; bound 21.50 fr. 

This, the first volume of the complete Frencii edition of 
this work, is of Hvo size, and contains 5ft4 pages of subject 
matter, with 53 illustrations. Additional matter is 
incor|.>orated in this edition by the author, and some 
special French methods by the translator with the author’s 
approval. (See also this J., 1904, 802, and 1905, 214). 

Tbchnologik dbr Fbttk ukd Oblb. Handbuch dcr 
Gewinming und Verarbeitung der Fette, Oele, und 
Waohsarlen des Pflanzen- und Tioireiehs. Enter 
Mitwirkurig von G. Lutz, 0. Heller, Felix Kessler, und 
anderen Fachmannern. Herausgegoben von Gustav 
Hefter, Director der Aktiongesellschaft zur Fabrikation 
vegetttbilischer Uele, Triost. Kkstbb Banjo. Gewin- 
nung der Fette und Oele. Julius Springer’s Verlag, 
Berlin. 1906. Pri<!e M. 20. Bound. M. 22.60. 

Hvo volume, containing 705 pages of subject matter with 
34(» illustrationM, and 10 tables, followed by an alpha- 
betical index of authors and subjects. The subject matter 
of Vol. I. is»arranged according to the following siiheme ; 
I. General. Occurrencb, Formation, and UaBs of 
THB Natural Our, Fat.s, and VVaxe.s II, The Con- 
stituents OF OriR, Fats, and Waxes. III. Chemistry, 
Properties, and Bbhaviour of Oils, Fats, and 
Waxes. IV. Production and Further Working up 
OF Oils and Fats Genbrally. V. Extraction or 
Vbobtarlb Oils and Fats. VI. Extraction of 
Animal Oils and Fats. VII. Extraction of 
Waxbs and Kbfuse Fats. VUI. I^ueification of 
Oils, Fats, and Waxes, (i.) Removal of Mechanical 
Impurities, (ii.) Removal of Albumins, &c. (iii.) Re- 
moval of free dotty acids, (tv.) Removal of colouring 
matters, (v.) Removal of odournos Riatters. (vi.) 
Methods for aeepting better |iire»erva^o&, improved 
flavour, &o. (vii.) Methods for rai«ui|[ the melting 
point or reducing tJ^ solidifyiziig poiht of fats and ofis, kc. 
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Official Notices. 

DECKNNIAI, INDEX, 

Important Notice. 

1’he Hon. Treasurer is prepared to receive sub^Tiptions 
for the DecenniHl Index (189(1 — 1905). Tlie Authors’ 
Names portion is now in the press and will be issued early 
in the now year ; and (ho subject-matter portion will 
follow as soon as possible afts^rwards. The price is 1()«. 
for the whole Index, or 11#, (1112.76) post free. 

(’opies of the Collective Index (1881 — 1896) may be 
hod at the same price. 

Cheques on members' own bankers, or money orders, 
payable at the G.P.O., lioudon, should be made payable 
(o kSamuel Hall, and sent to the Hon. Treasurer, East- 
r.rf)ndon Soa[» Works, Bow, R., with the signed fly-leaf 
of a notice which will be sent out with the ordinary 
subscription notice, and to any others who make appli- 
cation for it. 

SUBSCRIPTIONS OF MEMBERS ABROAD. 
Important Notice, 

Members are reminded that the subscription of 25#. 
($6,16) for 1907 should be sent so as to reach the Hon. 
Treasurer early in the New Year, so as to ensure continuity 
in the receipt of the Society's Journal. 

For the greater convenience of members abroad, arrange- 
ments have been made whereby cheques on their own 
bankers, drawn in the usual way and in their own curreni'y, 
will lie occept/od in payment of subscriptions. (3iequefl 
and money orders on G.P.O., London, should be made 
payable to Samuel Hall, and forwarded to him at Bow. 

The return, whenever possible, of the fly-leaf attached 
to the subscription notice, is specially recommended as 
a means whereby the sender may be identified, and 
changes of address recorded, on which depends the safe 
receipt of the Journal, 


Changes of Address. 

Albright, W. A., l/o Maricmonl ; 29, Frederick Road, 
Kdgbaston, Birminghuni. 

Alton, W. licstcr, l/o Putney Heath; 11, Briar Walk, 
Putney, S.W. 

Ashworth, J. B., l/o Liverpool; II, The Promenade, 
Egremont, (Cheshire 

Beckett, .Tos H,, l/o Rotherham ; Diiffryn House, 
B^bbw Vale, Mon. 

Bennett. Arthur E., l/o Wobiim, Mass. ; Bethel, Vermont, 
U.H.A. 

(!ayvan, L. T^,, l/o 920 ; 927, West Monroe Street, Chicago, 
HU U.K.A. 

IHetoher, W. E., l/o Landing ; Box 83, Tamoqiia, Pa., 
U.H.A. 

Guxroway, Major John ; Journals to 68, Buchanan Street, 
Glasgow. 

Gibson, R. R., l/o Hudson Heights ; Boise, Idaho, U.H.A. 

Goodchild, W. H. ; Journals to Porkura, Jdoicza, bei 
Deva, Hungary. 

Groono, G. Melville ; all communications to 09, Mercer 
Street, Jersey City, N.J., U.H.A. 

Hart, Bertram H., l/o Old Charlton ; Rosslyn, High 
Street, Hidcup, Kent. 

Iriom, H. A., l/o B'aversham ; Bidwoll, Biscot Road, 
Luton, Beds., Manager and Chemist. 

Johnson. Charles (I, l/o Ohio ; Vaudreuil Station, Quebe(% 
Canada. 

I.<autz, A.; all communications to 116, Rue des Pois- 
Boniers, St. Denis aur Seine, France. 

Lawson, J. H. S. : all communications to Britannia Mills, 
Hulme, Manchester. 

I^wson, W. h. ; all communioations to o/o Great Western 
Sugar Co., Sterling, Colo., U.S.A. 

Lewis, John, 1/u Denmark Hill; 36, Mtmdania Hoad, 
Honor Oak, 8.K. 

Loeb, Dr. Morris; all communicationa to 273, Madison 
Avenue, New York City, U.S.A, 
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SUPPLBIMKNT. 


[IHov. 15, 1008. 


Kerry, John B., l/o JSirohtield ; 12, Mayfield Road, 

Haudewortb, Birwingham. 

Mor$e>. Willard B,, l/o Mexico; Seaford, Del., U.S.A. 
Oberliinder, Dr. 0., l/o Manoboator ; Laboratory, Oxford 
Court, Cannon Street, London, K.C., Rosearch and 
Conanlting fJhemiat, 

IHoard, Gre<inleaf W., l/o Boston ; AnicMbury, MaBs., 


PotiB, Geo. K, l/o landing; 18, IVomoni Streel, PoUb 
villo, Pa., U.S.A. 

Schneider, E. J., l/o Sanli Stc. Mane ; r/o TTmnn Carbido 
Co., Niagara Fallw, N.Y., US A. 

Solm, CharloH E. ; .ToiirnalH to 12b, Jlowjlt Road, IJar- 
ringey, N. 

Solomon, M., l/o VVitton ; <J/>, Nowliali Sireot.Rinninghaui 

Hutherland, D. A. ; Journal.^ to 2(i, \ ictoria Stroed, VVf‘'t- 
minster, S.W. 

7’jIIson, II, K,, l/o Soinorvilh' : 75, Abbott Street, Laureiier. 
Mubb., U S.A. 

Towers, .1. W. ; JourmdB to Widnes, Lancashire. 

lYavers, IVof. M. W., J/o RriHtoi ; Indian Institute of 
St'ience, Bangalore, India ; and coinniunieatioiiB r/o 
•1. Lyon jfc Co., 4, Jjombard Court, London, Et'. 

Van Celder, A. ]\, l/o En)|)oriun 7 , Pa. ; c/o Ea.stta-n 
Dynamite Co, Landing, N.J., IIS.A. ! 

Wallace. E. (\ l/o Cambridge])ort ; P.D. Box 241, East ' 
Auburn. Cal.. U.S.A | 

Watt, H. E., l/o Birmingham ; 35, Clarence Road. I 

Sidcup, Kent J 

Webb, Frank H., l/o .\i)i)onang ; 7, Dustin Street, JIavei- ' 
hill, MaaH., US. A. 

J^danowMiz, Jos., l/o Alost; 12, Trebovir Roa<l, South 
Kensington, S.W. i 


Changes of Address Required. 

JroHvenor, W. M., jim., l/o (Contact Proc<^HH (\», Btiflalo 
N.V., US.A 

\itl.erftou, K. V., l/o Hotel Wolcott, N«'W ^ ork f'it\ 
US.A. 

lobertson, Robt., l/o California Powder Woiks, Santa 
Cruz, CnI., U S A. 

Change of Style. 

fifl Majesty has been plcuhcd to confer the bononi o( 
Knight liood on 1^1. -Col. Frederic L^uiis Nathan, R A , 
SujK'nntendent of tlie Royal Ciun|)owder Factory, 
Waltham Abbt'y. 

Death. 

Idling, Francis J., Prince’s Bridge, Mtdbourne, Vic , 
Australia, Sept. 10. 


Patent List. | 

L— PLANT, APPAJtATUS, AND MAtTlINERY. i 

[A.J 21,734. Simpson. Heating. Oet. 15. ! 

,, 22,742. (V) 0 })er, CoopiT, and Ureig. Furnaces. ' 

Uct. 15. I 

„ 22,7ti0. Whiteman (Hooveri). fYntrifugal separu- j 

tors.* Oct. 15. 

„ 22,783. Quinan. AVe under XXII. 

„ 23,019. Kestiior. Apparatus for atomising liquids 

and siniuJtaneonsly mixing tliem with air or 
goA. fBelg. Appl., Oct. 18. m5,]* Oct. 17. 

„ 23,049. McKenzie and McLnuchlaii. Filters for 

filtering by jxjrcolation ns a]»j>lied to acids, 
alkalis. waW, or sewage.* Oct. 18. 

„ 23,532. Fitzgerald and Barratt. Cooling com- 

position, Oct. 23, 

„ 23,006. Grossmann. A|)pnj’atus for ovajiorating nt 

less than atmosphi'nc pressun!, Oct. 24. 

„ 23,966. Johnson (Badische Anilin und Soda Fa bnk). 

Apmratus for measuring fluids. Oct, 27. 

„ 23,974. lYaser and Vaughan. Distillation of 

frictional liquids and apparatus tlierofor. Oet. 27. 

C.S.] 14,809 (1906). Humphrey. Process and apparatus 
for separating gases. Oct. 24. 

21,694 (1905). Jiuck, Buck, and Buck. Bteam 
dryiDg cylinders. Oct. Si4. 


fC.RJ 24,309 (1905). Ivcon (Masohinenbau Anst^t Hum- 
lioldt.). Continuously cooling and drying tnniat 
air in large quantities. Oct. 24. 

„ 837 (1906). Monkhoimo and Burstall. Apmratus 

for measuring the flow of gases and liquids. 
Got 31. 

4600 (1900). Von M 3 dius and Von Mylius. Smoke* 
consuinmg furnaoes. Oct. 31. 

6062 (1906). (7ark. AgiUting apparatus for use 
, ill <«vaporating, distilling, gas-washing, pulping, 

I and the like. OcL '24. 

I 0502 (PtOfi). Lotiw. Filters. Oid. 24. 

I 11,724 ( MKt6). Boult (Manvors and l*hiIli|)S). 

Ajiparatus for creating and inainhdning a 

, \acuum. Oet. 24. 

, II. FUEL, GAS, AND LIGHI’. 

I f A ) 22,777. Thom|^>son (Cons, f, Rloklrochomisohe Ind.), 

I 1'nngRton filaments for electric incandescence 

i lamps. Oct. 15, 

22,913. Cone, f. Elckfrochora, Ind. Tungsten 
' filaments for electric incandcsconee lamps. 

[Ger. Appl., Oct. 16, 1905.]* Oct. 10. 

2.3.067. CJaugliton. Gas- producing apparatus used 
with gas engines. Oet, 18. 

23,080. Willis (Sales). Gas generator. Ocf. 18. 
23*119. Boiirdos, Rothschiln, and Sutcliffe. Manu- 
facture of incandescing bodies or filaments for 
electric lamps, Oet. 18. 

23.215, Cottrell. N'ajxirisation of oil fuel. Oct 19. 

.. 23,334 and 23,336. Coolidge. Electric conductors 

ajiphcable as incandescing bodies for electric 
lamps. fUS. Anpl., May 9. 1906.]* Oct. 20. 
2,3,335. Arsem. Electric oonductors for use as iii- 
eandeseing bodies in electric lamps. [US, 
Appl.. May 9, 1906.]* Oct. 20. 

.. 2.3,407. Bonthroiie. lYoduction of combustible 

gas for industrial purposes. Oct,. 22. 

23.542. Robin. Incandescent mantles, [U.S. Appl., 
March 20, 1906.] Oct. 23. 

23,828. J^i). Manufacture of metallic filaments for 
incandi'Scont electric lamjis. Oct. 26. 

„ 23,950. Nemerovsky. Incandescent gas mantlt'S. 

Oct. 27. 

[US. I M, 972a (1905). British Thomson Houston (^o. 

(General Electric Go.). Manufacture of electric 
lamp filaments from thorium. Oct. 31. 

,, JH.72.3 (1905). Brown. Furnaces for gas retorts. 

OcL 24. 

21,135 (1905). Klonue. Uoke ovens. Oct. 24. 

21,522 (HH>6). Clark, Mantles for incandescent 
gas lamps. Oct. 31. 

26,660 (1905). Dibdiii and Woltarcck. I’roduction of 
jK^rmanent illuminating and heating gas. Oi-t. 31. 
0062 (1906). (3ark. NYc under I. 

7499 (1906). Jiormann. Suction gas generators. 
Oet. 24. 

., 9.501 (1906). Tail. Combustible gaseous fuel for 

the generation of motive power. Oct. 24. 

11,060 (1906). Jones. Coke ovens, Oet. 31. 

TIT. - DEHTRUtrriVE DISTILLATION, TAR 
PRODUCri’S, PETROLEUM, AND 
MINERAL WAXES. 

l-V.J 23,381. Wildenha 5 m. Process of producing tar 
oil emnlsious. Oet. 22. 

23,514. Goddard and Gush. Distillation or treat- 
ment of heavy mineral oils. Oet 23. 

,, 23,682. Crutch. Manufactuw of halogen compounds 

of benzine and other halogen carbon, and 
hydrogen-carbon compounds. (Jet. 24. 

„ 23,780. Tompkins, and C3ay tun Aniline Co. Manu- 

facture of trichlorethyleno and hexaohlorbonzene. 
(.let. 25. 

jC.S.l 7934 (1906). Hesse. Purifying piteh oils and other 
ethereal oils obtained oy the destructive diR- 
tillatiou of resinous subatauces. Oct. 24, 

IV.— COLOURING MATTERS AND DYKSTT^FFS. 

[A.] 22.771. T.Ake (Farhwerk Mulhaim vorm, Leon* 
nardt und CVi.). Manufacture of salicylthiogly- 
coUc acid. OoU 15, 
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[A.] 22,7B1. Imray (Mewter, Luohus, imd Braning). 

jSee under XIIIA. 

„ 22,872. Imray (Meister. Luoina, und Briining). 

Manufacture of concentrated liquid dyestuffs or 
easily liquefiable pastes from sulphurised dye- 
stuffs. Oct. lb, 

„ 23,682. Crutch. Sec, under III. 

„ 23,780. Tompkins, and Clayton Aniline Co. See 

under III. 

„ 23,864. Lake (Chem. Fabr. Orioshoim Elektron). 

Manufacture of sulphurised dyestuffs and inter- 
mediate products.* Octi 26. 

[C.S.] 21,175 (1005). Abel (Aot.-Ces. f. Anilinfabr.). 
Manufacture of amido-oxysul phonic acids of 
phonylriaplithimidazolo or hoinologucs or deriva- 
tives thiToof. Oct. 24. 

„ 4097 (1006). Hansford (('ossolla imd Vo.). New 

sulphur colours and process for making the same. 
Oct. 31. 

,, 20,633 (1006). Johnson (Badisehe Anilin und Soda 

Fabrik). Manufacture of colouring matters of ' 
the anthracene senes. Oct. 31. 

V.—PREPAKINC. J>>LEACl]]N(t, DYEING, 

PRINTING, AND FlNLSlllNt^i TEXTILES, YARNS, 
AND EIIIRES. 

[A.] 22,796. Meisel. Rendering fabrics opaque to 
Rdntgcn ruys.* Oct. J6. 

,, 22,828. Burger and Ajipleyard. Solution for 

finishing textiles, leather, and similar materials. 
Oct. 16. 

„ 23,683. N(‘wton (Bayer und Co.). Dyeing with 

sulphur dyestuffs. Oct. 18. 

„ 23,555 and 23,566. V'on Ordody, and Westdeuts, 

'riioinasphoajihatwerke. Production of long 
fibres suitable for spinning from willow bark aiiu 
other bust-containing material. Oct. 23. * 

„ 23.683. Doimersmark'scln' Kunslseideu und Acetat- 

werke. •Manufacture of <*lastic threads. [.Gei. 
Appl., Oct. 25. 10()6.]* Oct. 24. 

„ 23,761. Schiefiier. Process of treating juie fibres. 

Oet. 25 

[C.S.] 21,311 (I9(i5). Milan. Machines for dyeing or treat- 
ing with liquids, raw cotton, loose wool or silk, 
and like loose fibre. Oct. 21. 

„ 21,768 (1005). De llatvany-lAiutsch. Method of 

obtaining textile fibre from reeds and the like, j 
Oct. 31, 

„ 23,600 (1005). Nicholas. Apparatus for cleaning, | 

dyeing, or otherwise treating wool, textiles, and 
the like. Oct. 24. 

„ 25.752 (1905), laike (Soc. Anon, (Joop. per la 

Stagionatura e I’Assaggio delle Sete ed Affini). 
1’roatrnent of silk with thiourea or its salts or 
derivatives. Oct. 24. 

„ 3025 (1 906). Jlousfield (Soc. Anon. Fahr. de 8oio 

Artificielle de Tubize). Manufacture of nrtilicial 
silk, Ocl, 31. 

„ 10,517 (UMH>). Fischer, Arnold, and lllig. Centri' 

fugal iriachmes for removing oil from wool, cotton 
waste, and the like. (Jet. 24. 

„ 12,117 (lfK)6). Wilkinson. Apparatus for bleaching 

or dyiiing hanks, cops, or other fibrous materials. 
Oct. 24. 

,, 14,344 (1906). Wood. Apparatus for cleaning, 

dyeing, or ii eating wool, hair, cotton, and other 
fibrous or textile material, Oct. 24. 

„ 16,3(K> (1JM)6). J’aechtner. Dressing or sizing for 

yarns and other textile materials. Oct. 31. 

VIl.-AClDe, ALKALIS, AND SALTS. 

[A.] 22,887. RolKifton. Treatment of wasU^ sulphite 
liquor.* Oct. 16. 

„ 23,049. McKenzie and M(!l.,auchlan. See under 1. 

„ 23,130. Raschen, Shores, Wareing, and United 

Alkali (!!<>., Ltd. Purification of sulphurio acid 
and recovery of by-products. Oct. 18 

„ 23,410. Tchcruiac, Manufacture of sodium cyamde. 

Oct. 22. 

„ 23,633. Thompson (Ellis). Obiaitung its con- 

stituents from ammonium chloride. Oct. 23. 


|jA.] 23,676. Johmson (Felix, Fournier, et Cie.). Manu- 
facture of a decolorising substance. Oct. 24. 

„ 23,835. Hutton and Smith. Manufacture of hydro- 

cyanic acid and its salts. Oct. 26. 

„ 23,005. Ryan. See under IX. 

„ 23,967. Chem. Fabr. Phoouix. Extraction of 

sulphur. IGer Appl., Nov. 16, 1905.]* Oct. 27. 

[C.S.] 21.949 (1006). Digby, Sec under XI. 

„ 8362 (P.Mi6). Bcllowitsoh. Manufacture of ferro- 

cyanides from gas purifying masses ond the like. 
Oct. 24. 

IX. BUITJHNG MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.J 33r)3A. Saiikey. Manufacture of silica, cements, 
crucibles, and other articles, Oct. 17. 

,, 23,124. Frollo, Cement..* Oct. 18. 

23,375. V\^)lfsh()lz. Manufacture of artificial stone 
and other building materials from cement, 
concrete, and the lilo*. * Oct. 22. 

23.45tK Bam her. Manufacture of Portland and 
other cement. Ocl, 22. 

23,905. Ryan, Utilisation ol gaseous and solid lime 
kiln j)roducts. Oct, 26. 

[(LS.J IS.HOCi (100.1). Schiiinaehcr, Manufacture of arti- 
ficial stone from slag. Oet, 31. 

„ 21,816 (1005). Hughes. Apfiaratus for drying 

bricks, timber, A’c. Oot, 31. 

2207 (lOOti). Boult (Odn-Musener liergwerks Akt.- 
Ver. ). Manufacture of artiticial stone blocks, 
pip<>H and briquettes from slag. Oct, 24. 

,, 3970 (100<>). Lukacs. Artificial stone slabs. Oct. 24. 

„ 7027 (10O(>). Gordon. Manufacture of bricks. 

Oct. 24. 

,, 17.5ti9 (1906). A|>|Kirley and Hullinghorst. Manu 

fact lire of artdicial stones and other plastic articles, 
Oct. 24. 

X. MFTABLURGY. 

l.\.J 22,799. Simpson, 'rrealmeni of metals. Oct. 15. 

„ 22,889. Faii wcathcr ( Koenigsberg). Ap}iarutus for 

extracting gold by the cyanide jirocess. Oct. 16. 

,, 22,971 and 22,972. Herliert and Eden. Annealing 

muffles or fill naces, Oct. 17. 

,, 23,2.30, Simpson. 'IVeal ment of metals. Oot. 19. 

,, 23.2i>3. Galliraith, Manufacture of sOiel by the 

Bessemer or })m*uinatic jiroeess. Oct. 20. 

23.449. Goldsclumdt and Goldschmidt. Detinning 
tmjilate scrap and other tinned waste matcnals. 
(tier. A|)|>l,, Get. 24, 1905.J* Oct. 22. 

23,509. Jluiinay and Wilson. 'J'reatniont of 
metallic ona. Oct. 23. 

23. .544. lake ( Latour). Process for bronzing 
copjM^r. Oct. 23. 

,, 23,.55K. Simpson. Treatment of metals. Oct. *23. 

23.567. I)iet/H(h and J'aull. Se])aration of ores.* 
Oct. 23. 

,, ‘23,1)63. Gow|)cr-(!oleH. Recovery of gold from 

cyanide solutions. Oct. 24. 

., 23,664. (’owi»ej*(k)les. Removal of scale and oxide 

from metallic Surfaces. Oct. 24. 

23,7*27. Growley and Payne. Alloy or spelter for 
surfoiung brass, eopjair, or wliite metal. Ocl. ‘25. 

„ ‘23,865k Rergquist. Apiuiratus for sintering fine 

ore. Oct. 26. 

[G.S. 1 *20,884 (1905). Kubne, Production of metals, 
metalloids, or their alloys. Oct. 24. 

„ 21,0t)0 (1905). Simpson and Bourcoud. Manufac- 

ture of iron and other metals, Oct, 24. 

„ 21,54t> (15H)5). Slater. Extraction of gold, silver, 

und other metals. Oct. 31. 

„ 21,634, 21,635, and 21,650 (1005). Peck. (.Jentri- 

fugal ore separators. Oct. 31. 

„ 21,639 (19t)6). Adams. Centrifugal ore concentra 

tors. Oct. 31. 

„ 21,663 (1905). Adams. Centrifugal ore separators* 

Oct 31. 

„ 22,235 (1905), Baker and Smith. Treatment of 

sulphide ores. Oct. 31. 

„ 26,711 (1905). Sul moo, Picard, and Ballot. 

Separation of mincralfl. Oct. 24. 

c 
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2500 King’n Norton Metal ("o., BayliHs, 

Browiisdon, and Smith. Solvent ft>r lead and 
alloyH of load Oct. 31« 

„ 7056 (1000). Knr.el. Improvement of the elect rieal 

roHistance. of motalH. Oct. 24. 

0750 (UH)0). (VSrien ((’hamhaiid) Aluminium 
fllloyK ()(t. 31. 

,, 12,130 (1000) (irunewald. (’aHe-hardenmg iron 

and Mteel. Oct. 24. 

„ 17,328 (IIM)O). Minerals Separation, Limit(“<l ((3ia]>- 

man). Ore concentralion. Oct. 31. 

Xr. ~ELE(’TRO-( UIOMISTBV AM) ELECTRO. 

ME'rALlAIROV. i 

[A. I 22.752. ('onnor and S<m1)I)s Electrodes. ♦ Oct 15 | 

., 22,704. Briti.sh 'rhoniMon-HouHion Co (Oencral j 

l‘3pctric Co) l'3cctnc furnaeeH Oct. 15 | 

,, 22,tt20. Mattii’ld Electrolytic cells. 0<1 17 

„ 23,370. Lindlilad and Stalhane. TihiihIoi incr fur- | 

naces | -Aplil. m Sweden, May 8, 1000 J’*' j 

Oct. 22 ' I 

.. 23,413 Ivcilner. Activt' mntcrialH tor elirlnc 

accuimdatois, Oct 22 

|C.S. t 20,77ft (I0f)5) Hatfield, and Reason Manufaet urinj.; 

(\). CathodeH Oct. 24. 

,, 21,534 (1005) Jinifi^ner Eleotrtnles toi electric 

accunmlators Oct,. 24. 

,, 21,535 (1005). Berglnnd. Insulation <jf ai-cnmii- 

lators witli alkaline elect rolytc Oct 24. 

,, 21,040 (1005). Oi).;hv E!<*cf rolytic nianufaiturc of 

hy|»fK'hlori1e s(»lntionN Oct 31 
18.505 (lltOO), Schneider. Ai'ciimulator.s Oct 24. i 

XH.— FATTY OILS, FATS. WAXES, AND SOAPS. 1 

[A.] 23,534. 'riiompHon (llottaro). Manufacture of i 
fatty acids Oct. 23 

,, 23,550, Scotl Distillation of ply<crin ami ap])ara- 

tn.s therefor. Oct. 23. 

,. 23,7fl8. (Common, and 'J'hc Mull Oil .Manufactuiinj^ 

Co. Means for use in the cunulsion of c>iis. Oid. 25 

XIII.— PIOMENTS. l^AIN'I’S ; RESINS, VARNISHES ; 
JNDTA-RUBHER, &v. 

(d.) — PUIMF.NTS, PmNTS 

[A.] 22,781. Imray (Meisler, Lucius, iind Biuuinj») 

Manufacture of colour lakes. Oct. 15 

„ 23,087 AlleiidorlT. Method of rcndciiUK lithojione 

inseiiHitive to the action of lip;hl,* Oct 21 

[C.S I 344tl (llMtO). Lance and de .loannis. Mamilactiire 
of paint material. Oct. 24. 

(/^) — Resins; Vaunihkes. 

[A.] 23,05t). .lolv Resins, gum resins, and the like. 
Oet 24 ‘ 

[C.S. 1 7034 (lOdO). Hesse. AVr vvdrr HI. 

(C.) IndiaKtiiiheu. 

[A.] 23,20(t. Roland aiul Fry Pri'si'rval ive composition 
for indiu-rnhher, jznlta- pi'rcha, and eompouiuls 
thereof. Oct. 2ft. 

„ 23.fl8L Ellis (la's Proilnils (liiiniqueH de Croissy, 

J. Rasler el Cie.). Pegenoration of ruhher 
waste, and iniprovin^i the <piality of cnoufehom-. j 
Oct. 24. 

[(-‘,S J 4fMt2 (HK)0). Penther. S»*parati<in of caoutchouc 
from tihrous matenals i-omhined therewith. 
Oct. 31. 

XIV— TANNTNO, LEATHER. OLHE, SIZE, &c. 

[A 1 22,828. Burglar and Apnh'yard. AVr under V. 

„ 23,780. Destfeorfjie ami ].«ebrcil. Treatment of 

casein ana other albuminous substanees. Oct, 25. 

[C.S,] 9620 (1006). Piehard and Pichard. See under VT. 

XV.— MANURES, &o. 

[A.] 23,065. Oxford. iSce wtMier XVII. 

[O.S.] 1970 {1906). Sidobotham. Manure. Oot. 31. 


XVII.— KREWING, WINES, SPIRITS, &c. 

[A.J 22,934. Foil. A jiparatus for drying yeaat Oet. 17. 

„ 23,ft65. Oxford Preparation of dry preserved 

yeast tor fermenting ])urposeB. togetWir with 
foods, ami a fertiliser and insecticide. Oct. 18. 

„ 23,113. Davidson and Burra. Hop extracting 

apparatus* (Kt. 18. 

„ 23,f»7H Ziuinier Browing beer. Oct, 24. 

[CSJ 677ft (lOftfi) Hilliaril. Removal of novious 
elements from the higher alcohols in whisky. 
Oct 24 

„ L5,ft46 (lltftd) Russell Filter for beer and other 

sedimentary liquids. Oct 24. 

Will —FOODS ; SANJ'I'A'ITON. WATER 
PURlFlf’ATHlN ; AND DISINFECTANTS. 

(.4 ) Foop.s 

(A I 22,983 1a*c Food ]ire])arHl loii. Oct. 17. 

„ 23.ft55 ftxford Sec under XVll. 

„ 23,169. Duinncli. Preparation of a dry coffee 

extract Ocl 19 

f(’S.] 5564 (DM t()) i’aiil Manufacture of baking jiowdcr 
Oct. 24 

,, 13.178 (IttOfi) Flings. Maiiufact uri* of fcririetitation 

vinegar. Ocl 31. 

„ 17,1 Ifi (lOftfi). VVilluims. Preparation of jiroteids 

from ground iiuls, Oi't. 24 

(B.) — Sanitation ; Watfh Priiiri cation. 

|A1 2.‘Mt49 McKcir/ic and McLauchlan. See under I. 

., 23,H)5 (iurdner ami (iitrdnci. Purification of 

Sea water toi use witli power ]>lanls. &c. Oct. 18. 

[(IS.) 27,275 (I9fl5) Lmas. Bai-lenal trcatinenf of 

.sewage. Ocl. 24 

„ 1530 (I9f)fl). Ciariiehl Screening apparatus for 

sewage and other waste waters. Oct. 31 

„ 9fMt2 (IttOO). Allen. Ajqiaratus for purifying 

water and otlu'r liquids. Ocl 24 

11, 98ft (191)0). Brindley and N on Foregger. Re- 
giuicrating ami jairifying vitialcd air, Oct, 31. 

(C ) — DisinfeC’J'ants. 

|A.] 23,f)55. Oxford No' am/cr X\TL 

XIX__I>APEPv. I’ASTEBOARD, &c. 

(f'.SJ 14.575(1900) lintcliieson. A]>pHratnH for im- 
jiarling a hncii-liki* linisli to paper. Oct. 24. 

XX.- FINE f’H EMI CALS, ALKALOIDS, 

ESSEN IT Al. OILS, AND EXTRAtTS. 

! [A.] 22,8Ht. Kocli. Manufacture of camphenc * Oct. 15 

' „ 23, <>48. Newton (Bayer iiiid Co ) Maiiiifaidure of 

halogen substitution derivatives of fatty acids. 
Oct. 24 

„ 23,875. VVeiziuaTin, ami The Clayton Aniline Co. 

Mumifactnri' of pimme hydnshloride and of 
isobornyl e.sters and pioducts therefrom. Oet. 2f». 

[C.,S.] 7934 (19ftti). Hesse. *SVc a»dcr HI. 

14,438 (19ft0). Chein. Falir. (iriinan, Landshoff, und 
Meyer, A.-(L Manufacture of concentrated 
forniie acid. Oct. 31. 

XXI — PHOTOCHAPHTC MATERIALS AND 
PROCESSES. 

[C.S 1 527f> (19ft0). Shepherd, and (Jnffin and Sons, 
Luniti'd. Treatnu'nt of photographic prints on 
‘‘ self-toniiig ” jiaper. Oct. 24. 

XXH.™ EXPLOSIVES, MATCHES, &o. 

[A ] 22,783. Quinan. Method and apparatus for drying 
guncotton, nitrocellulose, and similar bodies. 
Oct. 15. 

[C.S.] 13,860 (1906). Dobbs and Pitman. Maohinos for 
making grains or flakes of explosive or gunpowder. 
Oct. 31. 

„ 16,726 (1906). CHaessen. Manufacture of smokeless 

gunpowder. Oct. 31. 

„ 17,891 (1906). WestfaUsch-Ajihaltische Sprengstoff 

A.-G. Nitroglycerin explosives. Oct. 24. 
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I»R. .T \ME.ST. ( ONHOY IN THE CUAIlt. j 

I 

THK CHEMICAL TRADE OE ENCLAM) AND j 
(lERMANY -A CDMrAlUSi )N. i 

UY JAMES T. (’ONUoy, U.Hf., I'H.I). 

The of ( IioiiihhI Hcienco and industry is a 

fiubject of interosl all of ns. uikI to place on roconi tlir ' 
jirogrcNS rnad<' and to further, a.s far a.H po.ssihlo, tin* do- j 
velopniont ot chejnieul industry are to hn counted amongst 
the chief ol)|ects of our Soeioty. In viewing tlie results 
attained it is not sullicient to eousuler merely fiom a 
purely Hcientdie point of vi<*\n how far I lie, industry has 
advanced ; it is further essential to taUe count of it.s 
grow'th from the commercial stand jioint, to note altera- 
tions in volume of trade, the increase in earning- power, 
and the additional emjiloyment opened out. for wage- 
earners. 'riu'se strictly utilitarian points are perhaps 
the more important from a national point of \ie,w ; they 
are points wliuh ought to ajipeal to all mem hers of the 
Society, and ^ thus pnpx^si^ in my address this evening 
to bring before you some facts and tigures boanng on the 
subject 1 hiue got together during recent years. J 
elioose this snlijeet the more readily l>eeaiise I feel there | 
is eonsiderable lack of knowledge and much miseoiu-eption j 
with ntgard to many questions bearing on our traile rn ■ 
cheniicul and allied products, and because a study the i 
oftieial returns of tins eountry does not, urdortunati'ly, | 
afford mm*h help in making our iio.sition clear. E. Ever- 1 
«hed has already ealleil attention (this ,1., HMKf, 22, 31)8) 
to the iinsatistaetory manner in wliieh our Ifoard of 
Trade returns— so far as regards ehomieal muniitaetures 
and prodiifts -are madi' up, and how' insuflieieiit tliey 
afi|K'Hr wlum compareil with the corresponding lelurns 
made in (h'rmany and Eranee and, 1 might a<ld, in most j 
other eountries On this oeiasion improvement was I 
foreshadowed, and I am glad to say that (iuring tlu' last j 
two years a numher of additions have been made to the 1 
official lists. Nevertheless, even our improved lists i 
leave mueh to be desired. 'J'he lists are not eompilerl on 
any Hcientiiii* basis; a very large proportion of the returns 

;iH eomprisinl under the heading “ unenumerated,” and 

our sysU'm of elaMsiiieatKm rcnderH it a matter of i5\tre,me 
diffi(‘ulty, if not impossibility, to make a comparisoti 
of our busine.ss with that of other eountries. This dilli- 
eiilty of making jiroper eomparison was strongly impressed I 
u|K)n me when giving evidenee some two years ago before } 
Hie Departnumtal Committee on Judiistrial Alcohol, 
when Sir Himry Erimrose, the Chairman of the Com- | 
nut tee, said that from our Statements of Trade he did | 
“ not see any figure, s that would seem to make up 1 
£3,170,000. or anything like that amount, under the j 
hood of chemicals.” 3’lie figure £3,170,000 wa.s the value, | 
given m my ptecin of evidence, of our then inifiorts of 
chemicals from Cermany. As a matter of fact, our own 
Board of Trade figures showed at this time a value of 
'Only some £000,000, of which bleaching powder, saltjxitro, 
■ana soda compounds contributed 20 per cent., and 
“ other chemicals ” the remaining SO {wr cent. This 
sum, however, does not include medicines and auiime 
‘dyes, alizarin, indigo, &e., which are grotijwd with 
-chemical {iroducts in (Jermany and also in this country 
in making up the annual returns relating to chemical 
indnstry. If now we turn to the Board of Trade list, 


so as to include aniline dyes, what do we find ? Out of 
a total of— in round figures— £1,(K)0, 000, we find Germany 
credited with less than one-Hmtli ; the bulk is shown 
as coming from Holland. Our returns are hero trans- 
parently at fault, and m this ittmi investigation by the 
Board of Trade has substantially confirmed the accuracy 
of the tier man tigures. 

With this corroboration 1 feel considerable confidonoe 
in taking the German figures as conect, and in* much 
that follows 1 have gone to German sources for my infor- 
Illation. 'J’liese (ierman figures will not, of course, give 
values representing the trade of tins <!Ouiitry except in 
so far as they r(‘late to trade between (hirmany and onr- 
selve.s 1'hey will, however, ti^ll us this, and do so m a 
clear and detailed fashion. They will further enable 
us to h'arn something of the (icrman method of classi- 
fication and better help us, after consideration of the 
German chenneal trade as a Avholc, to grasp our own 
posiliori. Dealing with the figures in this order will, I 
liopc, afford that compansoii with what others are doing 
winch iH often the surest guide to our own jirogress, and, 
more esjiecially, to our own possibilities of progress. 

Trodi in rheniinils hetnxen h'nylnnd and Germany . — 
With tins introduction 1 wull draw' your attention to 
Diagram 1.. winch represents the trade U'tween this 
country and Germany over a ]>eno<f of 15 years in all 
substances included in the German official list under 
” Drogen, 7\])(jthoken, nnd Earbw'aarcn.” It will, I 
tlniik, be a rev (datum to most of you. In 1890-02 the 
interchange of < lumncal ])ro(liict8 between the two coiin- 
tne.s was equal, each exporting to and importing from the 
other goods ot the value of some £2,4(R),000 annually. 
3’o-day our expoits to (.Jermany stand at less than 
£1,200.000, whilst their ex}»orts to ns liave exceeded 
£3,500.000, The pictiiri' is startling and disquieting, and 
did the couise of our trade with Germany rejirnsent that 
with the rest ot the world our position as eheniical nianii- 
faetiirers would he ni'houh iiuhaul, EortunaOdy, it does 
not. On till! wh(>h( oiir iiuliistry is progressing; whether 
the progress is what it ought to be remains to be seen. 
'J'o tins point 1 will return lati^r; for the present I propose 
to trace to some considerable extent tlie nature of the 
dealings between tlie tw'o countnes. Eor this ]mrj)oso 
1 have tabulated (I’able 1) the cx]>orts and imports in 
various chemicals tor the two years 1895 and 1905, 
choosing these years so as to give the latest available 
information as our jiresoiit trade. 1 may sov that 
tigure.s for any utlier two years, or any series of years 
from 1892 onward'^, would tell tlu^ same tale, possibly 
varying slightly for individual items, but not in any 
w'ay affecting the general view. 'J'he diagram is, I feel 
sure, sufficient jiroof ol this. In preparing the table, I 
have followed the GiTman system ot (dassiiication. In 
this .system, the various materials are divided into the 
two mam divisions : raw materials, and inanufuctureil 
products. These mam divisions are further subdivided 
into Ni\ clas.ses, or groups, as follows (the values in 
parenthesiM give the numbi*r of headings apjieanng in 
each groiifi in 1895 and 1905 rosjMictively) : — 


No. of 

1. — Raw inaterialM. Headings. 

A. -Haw^ materials for the cliemical 

industry .. .. .. .. (12 — 14) 

B. —Drugs for medicinal purposes and 

jierfumery .. .. ,. .. ( 15 ) 

C. Resins and leather waste . . ( ft— 7 ) 

D. Eerments and fining materials .. ( 5 -4 ) 

E. Crude colour materials .. (11 -“12) 

E. -'l’anning materials .. ,, .. ( 8 —10) 


II.-— Man njfUiured article 

A. — Elements, bases, acids, and salts.. (00 — 66) 

B. — Ethers and e.ssontial oils, medi- 
cines, and perfumery.. .. .. (18 — 22) 

C. — Resin oils, varnishes, laoqiiors, &(:. ( 0 ) 

D. — Explosives and matches . . . . ( 7 ) 

E. — Pikih, tar, and tar products . , ( 0 ) 

E. — Writing and drawing materials and 

colours . . . . . . . . . . (29 — 34) 
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On the whole, the olassihoation is sound and good ; 
exoe|>tion may, however, be taken to the inclusion of 
certain items appearing in some«o! the groups, and for 
such instances I would refer to Mr. Evershed’s paper. 
The total import and export figures under the above 
headings somewhat exceed the values given in tlie various 
jpearly returns from which Diagram I. has been prepared, 
masnmch as they include, in addition to Drog., Apoth., 
and Farbwaaren, certain minerals and ores, such as 
pyrites, manganese, &o., and also tar, pitch, resins, and 
asj^lt. 

Examining those figures in detail, we see that, as might 
be expeoted, the international trade in raw materials 
forms but a small ^leroentage of the total intercliange. 
The period covered is not long enough to show the in*eat 
changes which have taken place in this branch. Those 
changes are more particularly noticeable in quinine 
bark, galls, and gums, and are clearly shown in the 
Appendix to Mr, Tyrer’s presidential address (this ,1., 
IBw, 49G). London, once the chief market for quinine 
bark, lost this distinction many years ago, and, in the 
matter of galls, I read only a few months ago that, instead 
of buying in London or Hamburg, the consuinors are 
to-day purchasing diiect in Shanghai. Our own returns 
bear this out ; our export of galls in 1905 amounting to 
only £13,197, as against £37,632 in 1904 and an average 
of well over £50,000 for previous years. In regard to 

S ums, whilst the German purchases have more than 
oubled during the last ten years, the quantity bouj^ht 
from us has fedlen to about one-half, the bulk now being 
drawn direct from British East Indies and Egypt. Of 
course oar export business in these articles was, so to 
•ay, merely in the nature of brokerage, but the changes 
are unsatisfactory, inasmuch as they tend to lessen our 
control over and touch with the respective markets, 
and also to diminish our oversea trade. 

Passing DOW to manufactured articles, we find in 
Class A that, apart from “ uncnumcrated ” products, 
potassium compounds account lor, say, one-half the 
wrman exports to this country, having risen from £206,000 
in 1896 to £360,000 in 1905. The potassium sails industry 
is, however, practically a German monopoly, and our 
inoreosed imports of these salts should ne all to our 
benefit, being to a large extent — one might almost say — 
in the nature ot raw material. 

Al regards soda and blenching powder, the position 
is not so satistactory, for whereas in 1K96 there was a 
balance in our favour, there is now a much larger balance 
in favour of German v. This is, no doubt, mainly due 
to the introduction of electrolytic methods in the manu- 
facture ot alkali nnd bleach, and to the immense impetus 
which such introduction has given to the working up in 
Germany of potassium chloride for the production of 
caustic potash. In this connection, some interesting 
fljpres were published in the early part of last year by 
XTasenolever, who stated that, of the 260,(KK> tons of 
bleaching powder representing the world’s production, 
one-half was now produced eleotrolytically. The total 
bleach production in Germany now exceeds 60,000 tons 
per annum, snd ot this 66 per cent, is prejiared electro- 
lytically, and in the main from potassium chloride. 

Amongst other chemicals in Class A, the group oom- 
prioing benxoic acid, citric acid, tartaric acid, tannic acid, 
•alioyuo acid, and oxalic acid represents an important 
•ad growing item, haying risen from £123.300 m ,1895 
to £140,000 in W6. Of this sum, two-thirds is due 
to tartaric acid, of which commodity we take nearly 
iwo-thirds of Germany’s total export. Germany is, 
of course, a wine-producing country, and we might expect 
to find a woU'developed industry for the working up 
of the lees for tartaric acid. It would appear, in faoC 
that the capacity of the works is well in excess of the 
home supply oi raw mateiial, and that constantly 
^reaaing supplies of weinstein *' are being imported 
UKiin France, Italy, and Spain, Our own returns now 
haiolude tartaric acid and cream of tartar under separate 
headings. Great expansion is shown in nearly ^1 the 
otharvafttolos included in this oksa (A), and it appears 
to .wm ^ha^ io many cases are importing finished 
" \ ;thft dfmem ^ k) fatisfied 

wa Aowewei^ no figures 


to show the full extent of our requirements in those 
articles ; still leas do we know the extent to which they 
are manufactured in this country, and thus cannot say 
whether we are allowing Germany to supply a small or 
a large percentage of our wants. 

Turning now to Germany’s imports from us (Class A), 
wo find, at first glance, an apparently satisfactory state 
of affairs, for, excluding unenumerat^, wo note a rise 
from, roughly, £460,000 to £600,000. Dissection of the 
figures shows, however, that this rise is accounted for 
by the two items, ammonium salts and iodine. As 
regards ammonium salts, '^our exports to Germany in 
1W6 were much above the average value for the preoraing 
10 years, whilst, in the case of iodine, the chances are 
that most of it was merely passing through this ooimtry 
in transit from Chili, l^xduding these, our trade in 
other chemicals shows a slight loss, such loss being most 
noticeable in the cases of barium and strontium salts 
(£4600), borax (£29,2(K)), phosphorus (£11,300), and white 
arsenic (£4400)— in all £49,400. Thete are satisfactory 
gains in copper sulphate and in chromates ; other gains 
are trifling compared with the gains in exports by Germany 
shown under the same headings. 

Passing now to group B, that is, to materials usually 
associated with pharmacy, we find — again excluding 
unenumerated — that, whilst our exports to Germany 
have only increased by £17.000, their exports to us have 
more than doubled, and show a gain of over £60,000. 
The only satisfactory item in this list falls under the 
heading of “ other alKaloids,” and here I am glad to say 
we appear to more than hold our own. We have sufTored 
big drops in our exports of essential oils and quinine, 
and in both these lines Germany shows marked gain. 

Turning to the unenumerat^ articles under Classee 
A and B (not given separately in 1896), it will be seen 
that the German exports to this country form a very 
considerable item (alxiut £350,000), and many times 
exceed the imports from us. Under thiij heading are 
included many chemicals, some of which represent a 
large annual value. As to their nature, the ‘'^C’hemioal 
Trade Journal ” affords considerable light. Amongst the 
more important items may be mentioned acetone, formalde- 
hyde, pyrogallic acid, and thorium nitrate. The latter 
industry alone must have represented a considerable 
profit to Germany (our imports for the last three months 
of 1906 amounted to over £8(KX)), so long as the German 
Syndicate had control of the ore supply. This will be- 
evident wlicn 1 state that, as soon as competition was 
threatened, the price of thorium nitrate was dropped from 
63 to 27 marks per kilo. 

Classes C (resin oils, varnishes, &c.) and D (explosives) 
show loss to England, and gain to Germany ; they 
may be passed over without further comment. 

Group E, dealing with coal tar deiivatives, such aa 
benzol, anthracene, naphthalene, &c., requires notice, 
emphasising aa it does the complaints recently n\ade by 
Sir George Ijvesay as to the unsatisfactory conditions of 
the English tar market. Our loss here is considerable, 
and is largely owing to the fact that Germany is now able 
to supply from its own gas works and coke ovens much 
of the raw material necessary in the aniline colour industry. 
It may further be noted that Germany is drawing con- 
tinualfy increasing quantities of its imports in these 
products from Austria-Hungary. This competition baa 
not only hit us as regards quantity, but it has also had a 
most disastrous effect on prices. Thus, the average 
price for light oils imported into Germany is now only 
£10 per ton, as against £22 10s. in 1896, and £80 — £31 
in the two succeeding years. It is virorthy of special note 
that Germany has now developed a consideraDle export 
trade in these oils, and that whereas ten years ago axkd 
earlier their export price was well below the import price, 
it is now Some 26 per cent, higher. The German imports 
of anthracene have also fallen to one-fifth to one-quarter 
of 1896-9 figures ; in the case of n^hthalene, how- 
ever, a large increase is to be noted. This is probably 
due to the devdopment of the artificial indigo mduftry,. 
but not entirely so. The exports of naphuudene now 
reach nearly fiOOO tons^ and ^or ye^re the expert 
ptfo9 has 0^ almpst double that of w import in 
ho^ idstlnees the better pricee obtelaed Ibr the export 
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ttrUold Wf« mrobafely doe to a gmter purity o! produet, 
«»<} jb»r dietiUers migbt dud it worth their while to 
look further into this question* 

W© now oome to Class F, which deals with the aniline 
«nd ooal tar synthetic dyestuffs, and with pigments 
j^erally. ^ This is the ‘ most important branch of the 
’German chemical trade, accounting for approximately 
40 jper oent» of the total chemical exports from Germany, 
und for 60 per cent, of the ohemiool exports to this 
coimtry. 

Alisarin, aniline dyes, and indigo are now exported 
from Germany to England to the extent of over £1,350,000 
per annum, an increase of over 60 per cent, compared 
with the figure for 1896, Our exports to Germany ore 
mow less than £30,000, a drop of over £260,000 from the 
figure of 10 years ago, when natural indigo still held its 
'Own, and was sold through this country. Instead of 
selling indigo to this value, we now buy the artificial 
product to the value of £178,600. 

The other items in this class are in the main inorganic 
.pigments, such as white loatl, sine white, ultramarine, 
&o. Here we have in all a slight gain of some £14,000 
lin our exports as compared with lO years ago; this, 
Ihowever, drops into insignificance beside the German 
gain of over £2(X),0()0. 

The picture is sufficiently depressing. As previously 
stated, it does not represent the course of our chemical 
trade generally, but, whilst this is so, the trade Wween 
ourselves and Germany is fairly typical, certainly as 
regards exports, of what (ierraany is doing. 

German chemical trade . — Diagram II. indicates the 
course of German trade over a period of 20 years, and 
shows at a glance the dimensions and nature of the traffic 
in raw materials and finished products. The total German 
imports of chemicals to-day amount to £21,600,000, of 
which sum a trifle over two-thirds is for raw material. 
The exports have now a value of over £27.000,000, nearly 
90 per cent, of which represents luamifaotured products. 
The diagranf shows that the import tratle has doubled 
in the period considered, and that the exports have even 
increased more rapidly still. Whilst tlio increase in the 
value of imports is, however, almost entirely for raw 
material, the increase in exports is, in the main, confined 
to finished products. Tlie importance of the various 
«ub-groupa, and the nature of the changes in these, is 
«hown in Table 2. Of the imports of raw material, 
more than half the value falls in Class A, and, of this 
»oup, nitre is responsible for two-thirds of the total. 
The other more important items are pyrites and manganese 
ore, and the figures for these for the two countries are 
Instructive. They are as follows : — 




Pyrites. 



1 

Sngland. 

Germany. 


Tons. 

£ < 

j Tons. 

£ 

1896 

r.82,463 i 

9.87,166 ! 

288,000* 

291,000* 

1906 

690,740 

1 

1.152.769 

640.000 

1,056,360 


* Indaded alum ore. 


•tatfd to be : 6— ff00,00Q tona lor ll0»000 

tona for ammonium sulphate, and wOjOOO Uma 
oent.) by contact process, for dyes and oicplosIinMl^ Olid 
the remaining 3—400,000 tons for sodium splphk^ 
aluminium sulphate, kc. The ammonium sulpha^ 
gives some idea ot the present extent of the gM Ond odke 
oven industries in Germany, whilst the 260,000 toni^.lor 
dyes and explosives illustrates the important oon^tioii 
between these finer chomioals and the heavy onemip^ 
trade. 

Of imported manufactured materials, we find titSt 
Class A accounts for one-third of the total value, and 
that, in this particular group, ammonium sulphate and 
iodine are responsible for slightly more than oue-hali 
(Three-fifths to two-thirds of the ammonium sulphate 
is supplied by England.) 

Coming now to the export trade in manufactured 
products, we find that, at tlie present time, the value of 
substances tailing in Classes A and F far outdistances 
the value of the goods falling outside these groups. Group 
A, amounting to nearly £7,000,000, accounts for approau* 
mately 30 per cent, of the total export, and, of this sum» 
the various potassium conipounds are responsible for 
nearly £2,600,000. Class F, comprising the various 
ooal tar dyes, alizarin and indigo, together with other 
pigments, organic and inorganic, amounts to 40 per cent, 
of the exports in finished goods, totalling very nearly 
£10,000,000, of which over £6,000,000 is for aniline dyee, 
and over £2,fKM),000 for alizarin* and indigo. This group, 
and the associated group E, have undergone the most 
marked changes in the course of trade during the 20 years 
considered. Whilst the other groups show more or lees 
steady increases in both exports and imports, these two 
groups show marked rise in exports aooompanied by laU 
in imports. Prior to 1897, the imports ox tar oils and 
tar products considerably exoeedea the exports, whfiist 
to-day the value of the exports is nearly treble that of 
the imports. 

These figures indicate a most healthy condition of the 
German chemical industry ; it is interesting to see whether 
this view is borne out by other available information. 

In tlie first place, I will give some statistioe relating to 
the number of workpeople employed in the Whole ohami()al 
(and associated) industries, together with the average 
wages paid, and the number of processes in operation. 
These figures are published from year to year by the 

Association for tne Protection of Chemical Interarts,^* 
in connection with the system of accident inauranee 
followed in Germany, and undertaken by the abbve- 
mentioned association. I would again refer to Ifr. 
Tyror’s address for further details regarding the aime a^ 
,work of this Society. 


Year. ! 

No. of 
prooessee. 

No. of 

1 workpeople. 

Average wage. 
Harks per anauni. 

1886 

4,162t 

70,991 

(780) 

1890 

6.043 

87,498 

821’26 

1806 

6.947 

114,681 

894‘00 

1900 

7.169 

163,001 1 

101200 

1905 

8.278 

186,820 

1080*00 


1 1886 year. 


Manganese ore. 


Engl 

and. ; 

Germ 

lany. 

Toni. 

£ 

Tons. 

£ 

l;t1.610 

238,700 

296,948 

490.612 

22,200 

268,000 

58,460 

662,380 


The pyrites figures alone, as affording an index of the 
manufacture of sulphuric acid, are sufficient to show the 
irate of progress and development in the two oountries. 
Sulphuric amd plays a considerable part in many important 
piooeases, and Hasenolever's figures for the cutout axifi 
mae ot the acid in Germany in 1904 will be of Interest. 
Ttie acid made ia given aa l,300i000 tone ol 6<f aeid, 
,:inade np k* ^ 1400«d00 tona from pyritoa, and 900,000 
'tons |r^ |>lend and gas residualn Xts deslinatiQn is 


This table shows remarkable progress, the number df 
men employed having almost trebled in toe last 90 y«isi* 
It further teaches that the condition of the WOrkpeO^ 
has vastly improved, the rate of wages having rim 
25 per cent., and that the annual wages m now amounts 
to nearly £10,000,000 sterling. 

Other information indicates that there is oonsiddrable 
difficulty in finding sufficient labour to meet toe requito* 
ments of the industry ; in fact, during the second smarter 
of the present year, lack of workers in the sulphufm aokl 
industry is recorded, notwithstanding advanoes in wsgSs 
of from 8^16 per cent. In the ahfihui dye IndixitK^^. II 
has also been found neoessary to make ve^ Uberal 
oassions to the workpeople to maintaitt toe mattttltotnto 
in full swing. ' 

The part ^ayed by toe varioiis sub^tivtitoni 0 ^,^ 
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ittdufltry in fi^rnifthing «mplnym«nt is shown in Table 
iiliiioh gives the details for the years 1892 and 
1902 respectively. With the exception of gunpowder all 
the diviwons show, in general, a very mark^ increase in 
employment, the greatest, activity being found in the 
manufacture of amlhie dyes, other coal tar derivatives, 
essential oils, varnishes, rubber, and mineral waters. 
This is in accord with the import and export statistics 
already given. 

Further confirmation of the growth of the industry is 
to be found in the increase in invested capital, and in the 
sum paid annually as dividend. The figures, so for as 
they relate to limited liability companies, are as follows t — 


Year. 

No. of 
companies. 

1 Paid np 
capital. 

Dividend. 

AveraRe rate 

1 per cent. 

IS80 

Hi 

£ 

8,127,042 

£ ! 
582,905 

1 7-17 

1000 

82 

0, 0011,655 I 

1,260,460 1 

1 12-50 

iSOfi 

05 

12,:}96,046 1 

1,575,427 

1 12 7 

1000 

121 

17,424,650 i 

2.147.707 1 

1 12-3 

1004 

14» 

22,tl60,850 

a.100,785 

! 13-8 


The growth ot invested capital is probably not so great 
as the ngures would indicate, owing to part of the increase 
arising from the conversion of private concems into 
litnibM coinponicfl. Nevertheless, llie table is of interest, 
and shows ihe large annual profits made. Those profits 
vary • much for the different industries, and even for 
different works manufacturing similar products, and it 
must not be assurntHl that all works give satisfactory 
returns. As a matter of fact, in 1 904, ‘20 of the works 
represented in the tabic paid no dividend at all, and only 
52 paid over 10 per cent. Whilst the heavy chemical 
trade and the manufacture of fine and pharmaceutical 
chemicals yield handsome returns, the greatest results 
have been achieved in the aniline dye industry. 'J'hore 
are 31 aniline colour works in CJennany, but the bulk of 
the trade is in the hands of five firms, forming two large 
combinations. The combined nominal capital of these 
five firms is nearly £5,000,000, and the net annual profits 
£2,000,000, (10 per cent, of which is paid in dividends, 
the remainder going to depreciation and reserve. The 
average dividend of the aniline dyeworks has exceeded 
20 per cent, for years past, and the dividend paid by 
individual firms has in some cases exceeded 3(f iier cent. 
The firm of Bayer alone employs 5200 workpeople, whil'»l 
the Badisohe Anilin \md Boda Fabrik employs 7261. 
The average working day is nine hours in the case of 
the first-mentioned firm, and 10 hours in that of the 
second, which latter, in 1905, paid an average wage of 
4 '01 marks per day, as against 3 *38 marks in 1896. Tha 
Badisohe firm began business in 18(15, and started with 
only 40 men. The progress has indeed been great. 

Kngl(tnd*« ch-emical trade. — And now, gentlemen. 
What can we show ? W^e have successful firms in this 
country, some remarkably so, and able to present a rate 
ot nowth nomparable with that ot the more successful 
in t^rmany and other countries. Still our progress as 
a whole falls far short of that of (lennany, and is not 
what it ought to be. I must further add that we are 
working to a large extent in the dark. Where can we 
find details similar to those given above as to employment, 
number of processes in operation, and the relative impor- 
tance of the various branches of our industry ? At present 
it cannot be done, but I am glad to say that there are 
hopes of improvement in this resp<?ct shortly. 1 refer 
to the tndustrial Census which the President of the 
Board of Trade proposes for 1908. The announcement 
that such a census was to be taken has aroused opposition 
In certain quarters. Personally I tael that the infor- 
metion such a census affords should, if properly used, be 
ot great help to all manufacturers in this country. Very 
inlf information of this kind has been available in Cllormany 
and the t|fiited States for some years post, and in these 
oonntriesy at oil events, the pubucation has not hindered 
progress. Whilst welcoming the proposed census, I might 
at ths same time express a hope that the information 
, will be odi^ted and tabulated in such fashion as to render 
the fimrks oi.ofhor nations easy ; the 
at present beu^f hy representatives 


of our Board cl Trade in Germany, would rather indicate* 
that such will be the cose. Our present census figures 
certainly leave much to be desired, m so far os they mate- 
to chemical industry. 

Coming to such figures as we hgve, that is, to the trade 
returns, I have already pointed out how far they oTfr 
wanting in exactness. Improvement is, however, taking 
place, and I am glad to see that, in the last issue (fifty- 
third) of the “ Statistical Abstract oi the United Kingdom,*^ 
an attempt has been made to classify our imports and 
exports into raw material and manufactured products, 
and to group the individual items under definite neadings, 
whereas, in previous issues, the articles were merely listed 
in alphabetical order. According to the classification at 
present adopted by the Board of Trade, the total valnea 
of English imports and exports of chemicals, drugs, dyes, 
and colours (including tanning materials), for the years 
1806 and 1906, were as follows; — 

1895. 1906. 

Imports £8,714,360 £9,624,638 

Exports — 

English and Irish pro<l. 11,463,304 14,630,867 

Foreign and Colonial 2.,309,209 1,473,678 

£13,772.613 £16,010,435. 

Examination of the lists, however, shows that many 
articles which, I think most people will agree, ought to he 
classed amongst chemicals, appear under other headings.. 
Thus salt, which is prepared in an industry long regarded 
as chemical, and which finds a considerable outlet in 
alkali manufacture, is classed amongst “ other food and 
drink.” Aerated waters (artificial) also fall in the same 
poup. These are grouped with chemical substanoes in 
Germany, and certainly chemicals play an important part 
in the manufacture of artificial mineral waters. Isinglass 
and yeast are further to bo found under the same sub- 
heading, whilst essential oils are grouptMi with the various, 
saponifiable oils under ” oil seeds, nuts, oils, fats, and 
gums.” 

Classification is always a matter of difficulty, and no. 
system — without usel^s elaboration — will be found 
perfect. Much depends on the point of view as to 
whether the origin or the presumed destination or use ot 
a product is to determine its place in the system. In the 
English classification, undue importance apf>ettrB to be 
given to ihe destination of the individual articles — this is, 
however, a matter for argument. Of more importimoe is 
the grouping into raw material and manufactured products, 
and, considering the weight attached to this point in 
recent controversies, one would have expected at least an 
approximately correct classification htfire. Instead of this,, 
wo find essential oils and tui^ntine under ” Raw materials 
and articles mainly unmanumctuied,” whilst boracite, Peru 
bark, the various tanning barks, myrobalans, and galls, 
appear as Articles wholly or mainly manufactured.” 
Tnese last-mentioned articles are entirely natural in their 
occurrence and origin, and have not undergone any 
manufacturing oiieration; the sol© labour expended ha«. 
been that of collecting. They reurcsont a considerable- 
percentage of our imfiorts and also of our exports of 
Weign and Colonial produce, and, for this reason, correct 
classification is a matter of some importance. You will 
thus see that our figures are not directly comparable with 
those of Germany. Much addition i» r^emsary, and also, 
coitain elimination, soap and artific.ial manures not 
appearing with the other chemicals in the (lerman list 
already given. 

I have made on attempt to compare our trade- with that 
of Germany, adopting the German classification as a basis 
and taking the same years, 1895 and 1905, as before. The 
result is embodied in Table 4, but I do not wish tqo 
great importance to be attached to this table, because of 
%e impopsibility of separatinf raw products Wm manu- 
lactixrM materials in the oases where ** unenumerated,*’ 
generally of large value, appears in our list. I have 
ranked such ** unenumerated goods ** as msnufaoturfd 
products, both when appeasrififf ae oheiniciUs and as drii^ 
though in the latter os^ I fed eertain that wmh. is in In# 
nature of raw matdryL 
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ttrUold Wf« mrobafely doe to a gmter purity o! produet, 
«»<} jb»r dietiUers migbt dud it worth their while to 
look further into this question* 

W© now oome to Class F, which deals with the aniline 
«nd ooal tar synthetic dyestuffs, and with pigments 
j^erally. ^ This is the ‘ most important branch of the 
’German chemical trade, accounting for approximately 
40 jper oent» of the total chemical exports from Germany, 
und for 60 per cent, of the ohemiool exports to this 
coimtry. 

Alisarin, aniline dyes, and indigo are now exported 
from Germany to England to the extent of over £1,350,000 
per annum, an increase of over 60 per cent, compared 
with the figure for 1896, Our exports to Germany ore 
mow less than £30,000, a drop of over £260,000 from the 
figure of 10 years ago, when natural indigo still held its 
'Own, and was sold through this country. Instead of 
selling indigo to this value, we now buy the artificial 
product to the value of £178,600. 

The other items in this class are in the main inorganic 
.pigments, such as white loatl, sine white, ultramarine, 
&o. Here we have in all a slight gain of some £14,000 
lin our exports as compared with lO years ago; this, 
Ihowever, drops into insignificance beside the German 
gain of over £2(X),0()0. 

The picture is sufficiently depressing. As previously 
stated, it does not represent the course of our chemical 
trade generally, but, whilst this is so, the trade Wween 
ourselves and Germany is fairly typical, certainly as 
regards exports, of what (ierraany is doing. 

German chemical trade . — Diagram II. indicates the 
course of German trade over a period of 20 years, and 
shows at a glance the dimensions and nature of the traffic 
in raw materials and finished products. The total German 
imports of chemicals to-day amount to £21,600,000, of 
which sum a trifle over two-thirds is for raw material. 
The exports have now a value of over £27.000,000, nearly 
90 per cent, of which represents luamifaotured products. 
The diagranf shows that the import tratle has doubled 
in the period considered, and that the exports have even 
increased more rapidly still. Whilst tlio increase in the 
value of imports is, however, almost entirely for raw 
material, the increase in exports is, in the main, confined 
to finished products. Tlie importance of the various 
«ub-groupa, and the nature of the changes in these, is 
«hown in Table 2. Of the imports of raw material, 
more than half the value falls in Class A, and, of this 
»oup, nitre is responsible for two-thirds of the total. 
The other more important items are pyrites and manganese 
ore, and the figures for these for the two countries are 
Instructive. They are as follows : — 




Pyrites. 



1 

Sngland. 

Germany. 


Tons. 

£ < 

j Tons. 

£ 

1896 

r.82,463 i 

9.87,166 ! 

288,000* 

291,000* 

1906 

690,740 

1 

1.152.769 

640.000 

1,056,360 


* Indaded alum ore. 


•tatfd to be : 6— ff00,00Q tona lor ll0»000 

tona for ammonium sulphate, and wOjOOO Uma 
oent.) by contact process, for dyes and oicplosIinMl^ Olid 
the remaining 3—400,000 tons for sodium splphk^ 
aluminium sulphate, kc. The ammonium sulpha^ 
gives some idea ot the present extent of the gM Ond odke 
oven industries in Germany, whilst the 260,000 toni^.lor 
dyes and explosives illustrates the important oon^tioii 
between these finer chomioals and the heavy onemip^ 
trade. 

Of imported manufactured materials, we find titSt 
Class A accounts for one-third of the total value, and 
that, in this particular group, ammonium sulphate and 
iodine are responsible for slightly more than oue-hali 
(Three-fifths to two-thirds of the ammonium sulphate 
is supplied by England.) 

Coming now to the export trade in manufactured 
products, we find that, at tlie present time, the value of 
substances tailing in Classes A and F far outdistances 
the value of the goods falling outside these groups. Group 
A, amounting to nearly £7,000,000, accounts for approau* 
mately 30 per cent, of the total export, and, of this sum» 
the various potassium conipounds are responsible for 
nearly £2,600,000. Class F, comprising the various 
ooal tar dyes, alizarin and indigo, together with other 
pigments, organic and inorganic, amounts to 40 per cent, 
of the exports in finished goods, totalling very nearly 
£10,000,000, of which over £6,000,000 is for aniline dyee, 
and over £2,fKM),000 for alizarin* and indigo. This group, 
and the associated group E, have undergone the most 
marked changes in the course of trade during the 20 years 
considered. Whilst the other groups show more or lees 
steady increases in both exports and imports, these two 
groups show marked rise in exports aooompanied by laU 
in imports. Prior to 1897, the imports ox tar oils and 
tar products considerably exoeedea the exports, whfiist 
to-day the value of the exports is nearly treble that of 
the imports. 

These figures indicate a most healthy condition of the 
German chemical industry ; it is interesting to see whether 
this view is borne out by other available information. 

In tlie first place, I will give some statistioe relating to 
the number of workpeople employed in the Whole ohami()al 
(and associated) industries, together with the average 
wages paid, and the number of processes in operation. 
These figures are published from year to year by the 

Association for tne Protection of Chemical Interarts,^* 
in connection with the system of accident inauranee 
followed in Germany, and undertaken by the abbve- 
mentioned association. I would again refer to Ifr. 
Tyror’s address for further details regarding the aime a^ 
,work of this Society. 


Year. ! 

No. of 
prooessee. 

No. of 

1 workpeople. 

Average wage. 
Harks per anauni. 

1886 

4,162t 

70,991 

(780) 

1890 

6.043 

87,498 

821’26 

1806 

6.947 

114,681 

894‘00 

1900 

7.169 

163,001 1 

101200 

1905 

8.278 

186,820 

1080*00 


1 1886 year. 


Manganese ore. 


Engl 

and. ; 

Germ 

lany. 

Toni. 

£ 

Tons. 

£ 

l;t1.610 

238,700 

296,948 

490.612 

22,200 

268,000 

58,460 

662,380 


The pyrites figures alone, as affording an index of the 
manufacture of sulphuric acid, are sufficient to show the 
irate of progress and development in the two oountries. 
Sulphuric amd plays a considerable part in many important 
piooeases, and Hasenolever's figures for the cutout axifi 
mae ot the acid in Germany in 1904 will be of Interest. 
Ttie acid made ia given aa l,300i000 tone ol 6<f aeid, 
,:inade np k* ^ 1400«d00 tona from pyritoa, and 900,000 
'tons |r^ |>lend and gas residualn Xts deslinatiQn is 


This table shows remarkable progress, the number df 
men employed having almost trebled in toe last 90 y«isi* 
It further teaches that the condition of the WOrkpeO^ 
has vastly improved, the rate of wages having rim 
25 per cent., and that the annual wages m now amounts 
to nearly £10,000,000 sterling. 

Other information indicates that there is oonsiddrable 
difficulty in finding sufficient labour to meet toe requito* 
ments of the industry ; in fact, during the second smarter 
of the present year, lack of workers in the sulphufm aokl 
industry is recorded, notwithstanding advanoes in wsgSs 
of from 8^16 per cent. In the ahfihui dye IndixitK^^. II 
has also been found neoessary to make ve^ Uberal 
oassions to the workpeople to maintaitt toe mattttltotnto 
in full swing. ' 

The part ^ayed by toe varioiis sub^tivtitoni 0 ^,^ 
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Hid aU muft be »emoT«d bef<ne a lull and saiaffaotory 
advanoe can be made. In addition, steps must be ta4mn 
to avoid mistakes in the future. We must not be content 
to uHt, as we have too often done in the past, until our 
grievances have become acute, and then expect to effect 
a cure forming a deputation to the Government of the 
day. we must act before matters have reached this 
stage ; in other words, we require a close and continuous 
touch and co-operation between the Government and the 
representatives of the country’s industries. With such 
co-operation, difficulties would be officially recognised as 
they arose, and preparations made to prevent them assum- 
ing giant and almost insurmountable proportions. There 
are already signs of improvement in tms direction, for we 
now have an advisory committee of business men to the 
j^ard of Trade, and, in the near future, we are to have a 
Minister of Commerce. Our disabilities must, however, 
be made known, and united effort on our part ought to 
accomplish much. Our Society is, as regards chemical 
industry, a thoroughly representative body, and holds 
to-day a strong ai^ influential position. It has shown 
initiative and skill in dealing with matters of public 
importanoo, and, to judge from Dr. Divers’ presidential 
address of last July, it is prepared to continue its activities 
in such direction. Dr. ^vers e^mressed the hope that 
** the Society may soon have a l^yal Charter to work 
under, and so secure for its recommendation even greater 
consideration in legislation and other public matters than 
they have already received.” (Presidential address, 
1906.) The fulfilment of this hope rests largely with our 
mem^rs, and I would urge them to carefully consider the 
facts disclosed in this paper and to discuss what can be 
done to remedy the present state of affairs. 

We certainly ought to have the same full information 
as to our industriiu process and position as is available 
in Germany and in the United States, for only with such 
iafonnation can we know where we are strong, and where 
weak, and discover the road in which improvement lies. 

I had originally intended to say something about certain * 
of the later discoveries and inventions in manufacturing 
ofaemistry, to refer to the number of uses, many of them 
important, now l^ing found for elements and compounds 
wlucli were until reoentl;^ regarded as rare, and, to the 
manufacturer, comparatively valueless. 1 had also 
wished to discuss the industrial development now taking 

S lace in countries which, up to a year or so ago, wore 
ependent on ourselves and others for the bulk of their 
supply of chemical products. All these points demand 
attention in considering the prospects of our present 
industries, and in helpmg us to shape our future course. 


The address has, however^ already reached a sufficient 
length, and to now go Into furtikcr detail would <mly lend 
to weariness. If wj^t I have written should lead to a 
better understanding of the present position of our 
country’s trade in chemical nroduots, and further empha* 
aise our large and inexcusaole depmdenoe on Germany 
for what are looked upon as necessities in to-day’s pro* 
gressive age, this address will not have been in vain. 
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Table 1. 
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Trade in Chemical a between England and Germany. 



England exported 

England Imported 


to Germany. 

from Germany. 


189S. 

1 1006. 

1805. 

1006. 

Bate maientUa. 

£ 


£ 

£ 

A. Argols 


— 

21,700 

44^200 

B. Canthartdes 




600 

1,100 

BenivisTi bark . . . 

SI, SCO 

8,100 



Crude drugs 

14.700 

16,100 

20,760 

18,700 

Camphor 

12,000 

82.000 

8,600 

8,100 


48,000 

66,200 

29,860 ! 

17,000 

C. Oum arabio 

68.500 

IS.lOO 


— 

D. Islnslass 

— 

— 

— ' 

2,000 


7.S00 

0,600 

■** 



7,200 

0,600 

WmSm 

2,000 

B. Cochineal 

— 

600 

HHH 

— 

F, Galls 

18,000 

mBm 

immii 


Qaebracbo extract 
Otlisr tanning 


10,800 


4.700 

extracts 

7,000 

0,000 

HiiHI 

— 



AkOOO 


4.700 

IMilciiawaistscial 

Ig0,i00 

00,400 


«%600 























Tajuj hr'fficmUmtd}, 


XaVUi 1> 



BnglaQd exported 

England imparted 

* 

to Germany. 

trmn Germany. 


1605. 

1006. 

1806. 

1006. 

iianufaeturid prodxuAt. 
A. f otaulnm carbonate 



28,000 

41,200 

„ chloride 



08,600 

110,000 

„ hydrate 

-r 

160 

11.600 

60,600 

„ nitrate . 


— ' 

116,000 

81,600 

M aolphato 

— 

— 

17,000 

68,000 


- 

160 

206.000 

860,200 

Soda compoundB . . 

7.600 

2.600 



8,800 

Bleaohlnff powder 
and ohlorates . . 

20,200 

8,800 


64.000 


27,800 

10,000 

— 

57,800 

Brondno, Iodine. 





and pot. salta . . 
Ammonium carbon- 

64,200 

104,600 

26,300 

81,100 

ate, chloride and 
■nlphate 

286.000 

807,000 


0,800 

Barium and stron- 
tium salta 

Sod. and pot. cyan- 

7,000 

2,600 

16,400 

22,000 

Ides and fecco- 





cvanldes 

Sod. and pot. chro- 

260 

— 

8,800 

22,600 

mates 

14.600 

31,700 

8,000 

8,400 

Borax 

42,800 

18.600 

— 

Alum 

Antimony, lead. 

000 

250 

10,100 

38,100 

manganese and 
silver salts 

700 

6,000 

24.200 

56,600 

Phosphorus 

86.800 

22,600 

— 

..... 

Arsenlous oxide . . 

B e n B 0 1 c, citric. 

4,700 

200 


— 

oxalic, salicylic, 





tannic and tar- 
taric acids .... 

1,600 

6,000 

123.800 

140,000 





0,700 

Masnesium carbon- 
ate and chloride 




““ 

400 

18,000 

17,600 

Copper and Blue 
vitriol 

6,000 

17,600 

1,600 

800 


480,260 

612,600 

606,700 

760,000 

B. Ether, collodion, 





chloroform 

180. 

266 

— 

660 

Essences 

— 

— 

— 

7,200 

Essential oils 

38,400 

16,100 

8,000 

48,000 

Potato fusel oil ... 

— 

— 


1,200 

Quinine 

7,000 

4,600 

10,160 

26,880 

Other alkaloids . . . 

72,300 

113,800 

47,700 

42,700 


117,880 

! 184.666 ; 

66,760 

127,040 

A. Unenumorated ... 

I 06,000 

/ 0.0 00 

^ 863,000 

(246,000 

B. Unenumerated . . . j 

1 7,800 

hoo.ooo 


06,000 

67,800 ! 

863.000 

345,000 

C, 

81,000 

70,000 

76,000 

08.000 

3> 

- 

1,600 

10,200 

48,800 

E. 

807,000 

176,000 

16,000 

166,000 

F. Ahaarin 

860 

4,800 

20,400 

171.000 

666.000 

178,000 

1.000,000 

AnlHne dyes 

28,800 

Indigo 

267,000 

6,000 

2,000 

178,500 


286,650 

20,700 

620,000 

1,861,600 

Oxide of iron paint 
1/ead and sine 

6.000 

7,600 

— 

— 

paints 

4,000 

24,000 

226,000 

78.000 

403,600 

66,000 

Gold preparations. 

Bronse and obrome 





eolonrs 


£.000 

600 


40,000 

44,200 

Xlttramarine 



42,700 1 

Ciiuiabar 

400 

2.200 

24,000 

6,800 

18,000 

]n<^o add 

160 

8,800 

Other coioon (cop- 


per* barium, Prus- 





sian blue, colours, 
lakss, 

10,000 

2,700 

24,000 

2AOOO 


816,100 

72.600 

1.217,700 

1,041.600 

Totattnwnatiflal, , . , 

}t0,600 

00,400 

61»660 

68,800 

mnnuCietuiw .. 

1,18A166 

2,266,860 

8,471,840 

" total 'ill ,IMi 



pjy 

8,660,140 


Importi and S^portt of Ohomkal UoHridt* (hnMii^* 



Imports. 


1805. 

1006. 

1806, 

1008. 

Baw materialt. 

A. Manganese ore ... 
171trate of soda , . 
Pyrites 

£ 

56,460 

3,661.260 

201,160 

76,850 

284,750 

£ 

662.860 

6,644,400 

1,066,860 

210,060 

46(1^60 

£ ' 

26,780 

161,260 

276!w 

07,000 

* 18 J50 
816, MO 

873^ 

163,460 

Sulphur 

Staasfurt salta ... 
Other materials . . 


4,218.050 

7.728,100 

568.400 

1,268,000 

B. Camphor 

87,860 

60,700 

262,700 

266,160 

123,800 

626,600 

168,660 

124,400 

418.000 

208,260 

66,860 

12,060 

80,060 

210,600 

46,400 

116,060 

10,360 

40,060 

168,660 

60^ 

Peruvian bark ... 
Sponges 

Ifnemimerated ... 
Other materials. . . 


701,200 

1,240,700 

862.460 

804400 

C. Gum arabio 

Gum lac and shellac 
Turpentine, rosin 
and balsam .... 
Other rosins, unenu- 
merated 

Other materials. . . 

187.000 
220,600 

866.000 

626,660 

166,160 

106,000 

770,800 

837.850 

606,260 

800,000 

68,760 

48,260 

76,062 

06,300 

101,800 

102,000 

106,800 

107400 

mo6o. 

207,200 


1,304,100 

2,700,800 

378,660 

811.660 

0. Wine yeast 

Other yeasts 

Other materials. . . 

70,800 

48^00 

111,400 

88,760 

107,800 

26,000 

4£w 

34.660 


114,000 

160.160 

188,800 

66.860 

E. Logwood 

Graphite, unformed 
Heavy spar and 

wttherite 

Coloured earths .. 
Other materials . . 

842,760 

82,700 

18,060 

44,400 

82,600 

72,600 

228,360 

10.460 

64.460 

40.460 

74.000 
10,600 

71,200 

77.000 
30,760 

22,880 

18.860 

168,400 

116.000 

16410* 


671,800 

410,800 

272,660 

8i4.M0 

F. Tanning extract# . 
Quebracho extract 
,, wood (large) 

.. (smt^) 

Other woodi and 
barks 

187,100 

219,000 

629,600 

114,900 

804,200 

887.260 

267.260 
672,060 

86,460 

870.460 

110,660 

400,000 

62.460 

8A60 

48,200 

10,160 

21,100 

20.000 

36,000* 

17,760 

61430 

Galls 

Other materials. . . 


1,864,600 

2.884,000 

134,360 

mm 

Mwwfactwid prodiuit : 

A. Ammonium oarb. 
and chloride . . . 

„ sulphate 

Potasalum carbonate 
„ chloride 

„ hydrate 

„ nitrate . 
sulphato 
Soda compovuds . . 
Bleaching powder . 
Chlorates (K and Na) 
Iodine .......... 

50,100 

321,260 

24.600 
0,660 

7.000 

10.600 

4.000 

14.000 
8,600 

83.000 
160.000 

26,600 

1,400 

880.860 

68,600 

600,060 

84,560 

1,600 

860 

46,860 

800 

14,660 

1,650 

64,400 

641,060 

46,000 

286,600 

l.OM 

680,860 

68,460 

14,700 

821,800 

664,800 

16,200 

262,100 

166,160 

376,700 

28,100 

20,050 

81,860 

178,050 

«7*5oO 

1.124.000 

10.460 

844,666 

200,860 

1406,000 

600,800 

261,000 

487400 

467.060 

188,000 

20.400 

47;i00 

268.960 

Iodine preps, and 
pot. iodide .... 
Acetate of lime. . . 
Alum 

Other materials. . . 


1,010,660 

8,870,800 

8.134,660 

M«40# 

B. Essential oils .... 
Bssenees (aloedtoUo 
and ethereal) . 
Quinine lalta and 

810,260 

7,200 

11,460 

216,860 

02^600 

82.m 

41.700 

TW60 

880,100 

61,200 

0,800 

264,000 

142,800 

20,710 

JI.100 

tO*060 

188,000 

26,300 

204,160 

312,800 

30M60 

282.680 

m-i 

889.106 

86.T00 

2jM^6fO 

m 

O^er alkaloids . . . 

Anttpyrin. Ac 

Mlne^ watera . . . 
Tooth powders, Ae., 
andalcoludioper* 
fumca 

^SiSSS.:; 


704,100 

mm 

U38.060 
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lots 


XABtl i — (eonMnuaS). 


i. and B. Articles un* 
esinrocrated A . . 
Ditto, ditto B . . 
Ditto incompletely 
spectned 

Imports. 

Exports. 

1896. 

1906. 

1805. 

1905. 

272,000 

878,100 

97.860 

1,808,000 

29,360 

990,500 

437,060 

62,600 


272,000 

476,460 

1.830,258 

1.490, 06U 

J. Torpentlne oil, rosin 
oils, and camphor 

Otis 

Laonueri, lac var- 
nishes Mid shellac 

cement 

Albumin 

Clelatine 

(Hue and stee 

Other materials. . . 

368,160 

07.000 
30,350 

5,800 

73.000 
12,200 

1,103,700 

103,050 

160.060 

16,500 

98.000 

10,400 

34,460 

73,300 

20.050 

62.700 

171,450 

119,800 

67.200 

140,000 

73,800 

90.200 
170,960 
192,060 


506.400 

1.062.900 

487.250 

734.800 

D. Explosives 

Powder 

Fuses and percus- 

stem caps 

Other matcrtals. . . 

1 16,750 
19,200 

70,060 

16,160 

318.350 
. 154,050 

023.060 

114.350 

361,350 

200,400 

1,437.060 

106,600 


34,950 

86,200 

1.210,400 

2.221,000 

B. Aniline oil and salts 
Other materials. . . 

23,200 ^ 
987,100 

73,050 

400,460 

338.900 

236.850 

119,440 

49.820 


1,010,300 

669.600 

675,760 

109,260 

F. AUsarin 

Coal tar dyes 
(aniline) ....... 

'Stiie lead 

8,500 

183,000 

1,076.700 

0,450 

45,050 

512,550 

6,400 

289.700 

00.100 

44,800 

3.850 

105,600 

446,300 

580.300 

3,157,800 

411,260 

200,760 

226.300 
1.633,600 

776,000 

5,0.32,700 

1,280,060 

20.3,050 

271.450 

603,260 

1,576,460 

Btoose and chrome 

pigments 

Zinc white, cino 

<rrnv. 

IB 

*5 

4 

Q 


1,827,850 

904,060 

0,114.900 

9,710,160 

Total mannfaotured 

articles 

„ raw materials . . . 

5,540,860 

8.448.850 

7,014.660 

14,627.060 

15.094.160 

1,863.200 

28,791.600 

3.325,650 


13,990,700 

121,642,600 

16,957,360 

27.117,050 




twblohbensoio, dtrio, oxalic, Baltcyllc, tannic, and tartJtric acids 
Mlton £448.000. 


Table 3. 

Workman in German Chemical Industry 


" Chem. Ind,,’ 
l«0!i, p. 274. 


‘ Ohem. Ind.,” 
1908. p. 087. 


Sftayy chemical trade 

OtM chemical preparations , . 

Cblcmr materials 

AnUine ayes 

Qthet coal tar derivatives .... 

Finder 

Other explosives 

Ms^ec, Ac 

Arttflclai manures 

fallow memntf and soap — 
Stearin and wax eandlas . . . . 

T ar distitttM — 

Kssenttal otU 

V amishes and cements (putty) 

Rtthhef 

M inecat waters 

Ip other IS «m](>s 

f ' ‘ '' 

' 7 — — t — ^ 


14.583 

15,574 

7,144 

10.004 

081 

2,288 

8.277 

5.210 
7.130 
0,107 
1,772 

2.211 
1.035 
4.570 
8.500 
«.6SS 


05,500 

0,505 


tot 101 


23,384 
22,951 
10.202 
20,772 
3,806 
2.101 
5.048 
6,070 
8,082 
8.278 
1.003 
3,207 
3,117 
0,850 
10,303 
8.007 • 


157,080 

8,800 


105,080 


Taba» 4, 

Imports and Exports of Chemiod Mdtrieds, UniUtd 
Kingdom*^ 


Raw matsritUi : — 

A. Manganese ore ... 
Nitrate of soda . . 

Pyrites 

Sulphur 

Salt 

Imports. 

Exports. 

1896, 

1906. 

1805. 

1905. 

£ 

296,948 

998.897 

987.165 

99,307 

£ 

490,012 

1,104,687 

1,162,769 

99,073 

£ 

640.210 

£ 

431.311 


2,888,377 

2,847,931 

&4e,210 

481.811 

B. Peru l>ark 

Opium 

Sixmges 

68,804 

193,609 

168,837 

74,724 

281,213 

220,230 

(40,653) 

(94,071) 

(60,672) 

(23,992) 

(128,508) 

(05,479) 


411,210 

676,107 

(201,796) 

(217,979) 

C. Gums 

Asphalt 

Kosin 

1,819,018 

72,976 

840,798 

1,782,932 

188,665 

687.842 

(777.882) 

(^148) 

1,200.410 

(14,200) 


1,789,892 

2,650,339 

(786,030) 

1,274,622) 

D. Isinglass 

Yeast 

87,972 

491,361 

112,424 

366.860 

- 




679,823 : 478.284 

__ 

— 

E. Dyewoods 

Mica. French chalk. 

Ar.o. 

627,081 

48,271 

177.420 

119,140 

118,689 

286,420 

! 

(2.3.341) 

(29,759) 

(24.930)1 

(42.856) 

(57,145) 

(22,724) 

Plumbago 


762.772 j 474.949 

(78,030) 

(122.72r>) 

F, Tanning extracts . 

,. bark 

Cutch and gambler 
Sumach andvalonia 

Myrobalans 

Dnenumerated . . . 
Galls 

441,127 

140,491 

666.120 

568,104 

190.889 

277,323 

69,815 

662,174 

243,580 

220,716 

366,896 

169.474 

297,899 

24,006 

(200,480) 

(202,696) 

(47,280) 

(64,017) 

(313,445) 

(18.197) 


2,224,929 

1,906,402 

(460,806) 

(301,259) 


Manufactured produeU : 

A. Chemical manufac- 
tures and pro- 
ducts, unenumera- 
ted 

Potassium nitrate 
Alkali and soda 

salts 

Bleaching powder 
Ammonium sul- 
phate 

Copper snlpluito . . 

1,276,670 

213,653 

114,580 

2,023,092 

173,684 

176,898 

2,210.036 1 
(261,671) 

1,557,533 

600.717 

1,187,988 

693,803 

2,954,940 

(379,263) 

1,436,158 

192.019 

12,881,568 

jl,125,S92 


1.604.900 

2,796,000 

6,060,077 ; 
(261.671) 

8,090,077 

(379,263) 

B. Drugs unenumeratnd 

Essential oils 

Perfumery 

Perfumed spirits . 
Medicines 

1,012.466 

276.673 

130,880 

119,367 

1,170,699 

300,500 

71,076 

102,614 

(443.806) 

(62.833) 

97.008 

121,420 

1,048.310 

(401.013) 

(62,566) 

169,118 

91,608 

1,464,598 


1,638.892 

1.644,789 

1,266,738 

(496,686) 

1.725,824 

(463.509; 

C. Turpentine 

520.065 

1,104,800 

— 

— 

D. Matches 

Gunpowder 

362,900 

681,698 

87,319 

(103,886) 

181,507 

66,406 

(116,888) 

I 164,620 


862,900 

681,608 

268,826 

(103,886) 

231,026 

(U6.888) 

£. Products from coal 
Pitch 

43.106 

65T388 

1,678,781 

1.348.491 

Tiur ............. 

86,865 

90,878 



Methyl xionhol ... 

26,809 

54.262 

748 

16,257 


164«780 

210«523 

1,574v470 



* The totea in pjM 
produce ; auolhen are fdr 1 


Mis are for forahm and cnionlaf 
^ and Irish ji^uoe. 





Taeub 

1 . 

] 

1 

Imports. 

Exports. 


1805. 

1005. 

j 1805. 

1 1005. 

F. Aniline fives 

Other coal tar dyes 

Infiiflo 

Paints 

700,903 

1,802,534 

873,911 

1,318,430 

116,002 

1,438.745 

212,647 

260,809 

(054,227) 

1.566.670 

(40,736) 

; 100,564 
i 181.058 
(70.500) 
2.167.087 
(30.097; 


2,076,438 

I2,7»’.9.186 

2.030. l2o 
(904.062) 

2, 546.. 509 
(106,687; 

Total raw material .. 

„ manufactures .. 

8,091,003 

7,168,044 

8,802,072 

9,106,406 

646.219 

(1.615.162 

11,100,246 

(1,857.007 

431 311 
2,(i06..586 
13,967.684 
(1,066.407) 


16,240,047 

17,908.568 

16.108.083 

17.461.987 


Table 6. 


England and Oernuiny — Incna/tes in Imports and 
Exports, 1895—1906. 




E norland 

Germany. 

Importji. 

Haw^ materials 

1903 

1896 

£ 

8,802,072 

8.091,003 

! fc 

; 14.527.960 

' 8.443,850 

Incroaso 


711,009 

6,084,100 

Manufarturea 

1906 

1805 

9.106.496 

7.158.044 

7.014.550 

5,646,850 

Increase) 


1.048,452 

1,467,700 

Of which Groups A. and 11. 

1906 

1805 

4.440.780 

3.143.801 

3.842.300 

2.077,.360 

IncreaMe 


1,206,928 1 

1.764,960 

Sxptntn. 

Eaw mstcrial 

1005 

1895 

2.006,585 1 
1,615,162 1 

.3,826,560 

1,863,200 

Increase 


491,423 1 

1,462,360 

Mnnufacturen 

1905 

1805 

15,455,402 1 
13,603,471 ! 

23,701,500 

15,004.150 

Increase 


1.861,931 

8,607.350 

Of which Groups A . and B, 

1905 

1895 

11,080,644 

8,621,243 

9,432,060 

6,706,860 

Increase 


2,468,301 , 

2,727.100 


Not* — ^In Uh«> Knelish figures exported salt has been ranked as a 
manufactured article. 


DisotJvSsion, 

Prof. Wilhelm Ostwalp said that the causes of the 
preaent situation and its cure were so well known that 
it was not revealing a secret to repeat them once more. 
They might sum up the facts by saying that Germany 
had managed to put moie brains into her goods, or, if 
they preferred a more scientific expression, to combine 
more mental energy with the roiigli energies of primary 
materiaJi, As mental energy was the moat valuable kind 
of energy, the value of tlm goods was enhanced in pro* 

r tion to the percentage of the mental energy embodied 
them. Now there was no doubt that the English 
store of mental en^y was at least as great as the German 
on© ; the only dmerenoe was, therefore, that here the 
ohtinnels leading that energy into industry were not so 
broad or deep or numerous as in Germany. There 
seemed to exist in parts of Great Britain not only a 
disregard for, but even a mistrust in science or theory. 
Id dermaiiy everybody trusted science, even the Govern* 
ment T!Tiey were ij^aito aoouston^ to ednsult a eoiantifio 
expert before goiiag into a new bueinees. Of course there 
wisfe ciw«i in which tided to act in this way, but 
then they hitb jwrhpwt ; fifometlhte* '•ym 

IMty Jed Ihto seraipet j hht ft proved to he bad dr 


incomplote theory. But ^ sum tote! of expetfenoe had 
convinced them of the value of theory, and ^Miie trOit hi 
it was rather too large than too ama3l 

The common argument of the praotloal man agahitt 
theory was that science had no praohiiml value, tlila 
could be disproved at once by the faot that fiouriahhig 
German chemical factories spent no small sum of mcsiey 
on scientific laboratories. Perhaps he might tell thein 
own experience as a theoretical inventor. Several ydat?a 
ago, when the newspapers had managol once more io- 
construct the ap})earance of strained relations hatiinin 
Germany and England, one of his oolleaguos, a very clevCr, 
but a little too anxious man, i>ointod out that, in oadd 
of war, the export of Haltj)etre from C^li to Germany 
could be interrupted by England, and then they wociwL 
have to stoj) fighting altogether. This position being 
unbearaMe to a patnotio physico-ohemist, some remedy 
hocl to be discovered. Before a foHnight was gone« hia* 
assistant. Dr. Brauer, and himself had mund out, experf* 
mentally, how to transform ammonia into strong nitrin , 
acid, with an output of 100 per cent, of the thecvetical: 
value. Thus, ho thought, the main thing was doncj 
but when the process was tried on a larger scale it was* 
at once clear that one invention was no mvontion. every 
central invention requiring quite a number of secondary 
ones to put practical life into it. The misunderstanding, 
of this general fact had surely led very often to a mis- 
understanding of the value of science. 

In a year or so, however, these difllculties were got ©VW*, 
and an output of 85 per cent, to 92 per cent was reached 
in a plant built on the scale of a amatl factory. Now they 
were building works in Westphalia to convert about* 
6f) tons of ammonia a month into nitric acid. During, 
this whole development (and this was the reason why h©’ 
related this bit of personal ex^ierionije) be never found any 
difficulty in ptting money for these expeiiments on a large 
scale. The leading men with them were quite aconstpmad 
to spend money for costly experiments, the issue ^ which 
was uncertain, though hopeful, when the thing was based 
only upon laboratory experiments, ».c., upon soienUfio 
evidence. To risk a considerable amount of money on 
such a small evidence seemed the most convincing proof 
of the real trust in science prevailing in Germany 

A foreigner was, of course, the last person to teach 
thorn how to develop a similar state of mind in their ownt 
land. In dismissing these matters with bU Ei^kh 
friends he had l>©en told over and over again how di^ult 
they found it to overcome existing resistances. But ho 
was sure these difficulties were considerable only in thO' 
beginning of the work. Once bring the carriage over thei 
top of the hill and it would go by itself. 

The Chairman sa-id that Prof. Ostwald had empha* 
siaed, first, the belief of the German Govemm««tt and' 
people in the value of science, and secondly, the oloiiO* 
touch between scientific men and the German Govern* 
ment, coupled with the readiness of the Govemmont to* 
deal with a scientific problem in the proper way, 
of leaving such problems entirely to pontioiani Os thOy 
did in England. They certainly wanted closer touflh. 
between the leaders of scientific thought and the Govern* 
ment thaw they had had m> to the present They war© 
all glad to hear that Prof. Ostwald been so sdooeiiihil 
in his nitric acid manufacture. 

The President of the Society expressed their indebted- 
ness to Prof. Ostwald for the very interesting remarha hfir 
had made. He then proposed a very hearty vote of thadkS'* 
to the Chairman for his address* which he thought wofi. 
worthy of discussion at another time. 

Dr. J. Campbell Brow^n, in seconding the voie .oT 
thanks, said that in order to bring industries in tldit* 
wuntry into their proper position, t&y must make thpbP- 
power as a united body felt by the Oovemment. 
ever manufacturers felt they required, that they ^ : 
impress. upon the minds of their rulers, v^hoevi# th^ 
might be ; and that was the groat lesson <^nnany 
taught them, 

BnxwxK understood the C^ateni to say 

ber cetot. of iriie blekeh yriSi’ 

nbuie troth el«otrieaHy*prodhoed ehMlne, Wham 
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tlKhr.lfpltM. 


•ttje ohlorine got for tfe« prodttotion of bleach In Rnglamd 
•nt compared with Oormony T If Germany were uaing 
<65 per cent, of electrolytic chlorine, why was not England ? 
Hod the Germans not so much hydrooblorio acid available 
«a the English U 

The Chairman said that he would be very pleased to 
follow the President’s suggestion and to have a disou'^sion 
(Upon the pomta in this across at some future date, if the 
members wished it. 

With regard to Prof. Donnan’s question, he hod no 
•personal tmowledge of what was done in (Germany. He 
merely quoted the statement made by Haaenolever, that 
fHS per cent, of the bleach produced in Germany was pro- 
educed electrolytically, and chiefly from potassium chloride. 
There W'ero throe points to be considered in looking at the 
•commercial aspect In the first place, electrolysis gave 
per unit of current a much greater outout of caustic 
’potosh than it did of caust ic soda. Secondly, caustic soda 
•was very easily produced by the Leblanc process, caustic 
potash only witn great difficulty ; and thirdly, caustic 
potash had a relatively high selling price, and caustic soda 
a low one. The difficulty of making caustic potash by 
thellold process, and the higher price of caustic potash, wore 
•the* mam points which mode the electrolytic potash 
industry so profitable in Germany, and explained why 
eleotrolysis should be so much more profitable in the case 
•of potassium chloride than in that of sodium chloiide. 

fii conclusion, he wished to express his indebtedness to 
Ttfr . Ihritchard and also to Mr. Anderson tor the care they 
'had taken in the production of the diagrams and the tables 
of figures. 


London Section. 


Jfssftng held at Burlington Houee^ on Monday^ 
June IIM, 1906. 
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tRECfENT PROGRESS IN THE CERIENT INDUSTRY. 

BY BBRTKAM BLOT7NT. 

During the last 20 years the cement industry has under- 
•gone a process of evolution which has been of great 
tlmportanoe and significance to itself, and, as a consequence, 
to those arts which utilise its product. It is not much 
more than 20 years ago when the manufacture of cement 
*WM carried on as an empirical trade ; at the present 
’time it is recognised as on© of the largest chemical in- 
•dustrles, and, as all chemical industries must be, is 
•direct by chemist and the engineer. Its increase 
•in size is onlv loss striking than its *powth in precision ; 
both ore probably small compared with the development 
which may reasonably be expected. The growth may be 
judged by the figures for production and export given 
in Appendix A. Although not as complete as oouid be 
wishecL they will serve to illustrate the great expansion 
^ trade which has taken place in cement. 

In the earlier days of the cement industry, manufacture 
was to a large extent confined to places where the natural 
•oondiUons were peculiarly favourable, and even at the 
^ate chosen as a starting point (1B86) many of the sources 
4 >f supply which are now in active operation were either 
utramis^ or were developed to so small an extent that 
their inlluenee on the cider centres of the trade was 
ttifiiug. But because cement is a heavy and cheap 
•Oommodity, and because with proper knowledge and 
aklU it can be made from a great variety of raw materials 
very widdly distributed in the earth’s crust, this con- 
of things could not persist. In fiaot, the prepara- 
tidO of oeittont is naturally a local manufacton, and the 
^MHiv^aiioo of the matem lor long distance from a 
^ eoonomioaBy aaomafoua The 
^thte fteat ultiaMda ad* 




vantage to the cement industry and to the many trades 
in wiuoh cement is used, has bm attended by those 
temporary hardships which inevitably occur when the 
conditions of commercial success m any given industry 
are substantially modified. The great producing centres, 
especially those in this country and in GkMrmany, which 
had been developed rapidly on the strength not merely 
of their command of their home market, but also on their 
reliance on a groat export trade, found themselves 
gradually opposed in those oountries to which they were 
accustomed to export cement by a growing local manu- 
facture, and in oonsequentfe had to be content with a 
non- progressive or diminishing export, or were obliged 
to lower their prices in foreign markets to a point that 
was barely remunerative. Tnis natural shifting of the 
centre of gravity of the cement industry, if it hod taken 
place gradually, would have inflicted little injury to 
those manufactories whose position was economically 
sound ; but it happened, during the time I am dealing 
with, that the largest single customer for exported cement 
— the United States — took up and developed its home 
manufacture on so huge a scale and with such rapidity 
that the European works found themselves deprived 
of an outlet for a large part of their product with incon- 
venient celerity, losing a valuable consumer before they 
hod time to find or create other directions in which their 
cement might be profitably disposed of. 

As a result of this alteration in trade conditions it 
became of urgent necessity to effect economies in manu- 
facture, and it is the steps which have been taken for this 
purpose which appear particularly worth disoustfion, 
as they have brought about such alterations in the mode 
of manufacture os have changed the whole technique of 
the industry. Perhaps the simplest way of illustrating 
the change is to compare a works typical of what was 
general practice in 1886 with one which represents the 
practice of to-day. 

There are, of course, various modifications of manu- 
facture according to the nature of the raw materials, 
and twenty years ago these differences equally existed ; 
there were works using wot raw materials and washing 
them to a slurry ; works using dry raw materials, grinding 
them, and moulding the product into bricks ; works 
using discontinuous kilns of the chamber type, and others 
continuous kilns of the shaft or of the ring type ; works 
having millstones for grinding the clinker, and others 
employing pulverisers with metallic ending surfaces of 
various aesign. Similarly to-day there are works in 
which slurry is prepared and others where the material 
is dried, and there are still different opinions about the 
best form of grinding apparatus. But in all this diversity 
in practice then, and similarity between practice then 
and now, two facts differentiate the two periods sharply. 
In 1886 the fixed kiln and the millstone were in general 
use and were generally approved ; in 1906 they are 
obsolete and have been repfaoed the one by the rotatory 
kiln and the other by one of two types of grinding 
apparatus, which will be particularised later. On 
account of the shifting of the centre of the industry from 
the districts using wet raw material to those employing 
dry (due largely to the enormous growth of the manu- 
facture in the United States), and on account of the fact 
that already there is a tendency even in the wet districts 
to consider whether the materials should not be dried 
before they are mixed, it is convenient to take as our 
illustration a works such as once was common on the 
Thames and Medway using wet raw materials, to exemplify 
1886 practice, and a works such as is put up in any region 
where dry raw materials are available, to represent the 
practice of to-day. 

In a typical wet process works in 1886, chalk and clay 
were brought to the wash-mill in their natural moist state 
in barrows, as quarried or dug, and there mixed in the 
proportion of about three to one, using a barrow-load as 
a unit. In some of the better eqmpped works the 
loads were weighed, but in meet this was regarded as a 
needless m^nement. No determinatioii of tlie water 
present in the raw materials was attempted^ and the 
very coosideimifie vaHationa erhidh oooiir were reotiflet^ 
as m ae the indgmeat pi the man in ckiMe df the wa^ 
; miU aBdt^l^ lha aeoaaieiial action 






afnrt^o(tlw«Ur. In th* m»h<ui]l the Bwtwiirii vera 
eontaining 40 to 4fi par «ent. of water, 
eliminated. The tlnrry wm eometimet 
petted hetw^en iprfnding end frMuently wee sent 

from the wesh-mill to wet milistonese where die coarser 
|>ertiolM of ohelk were groond. But at that date it 
wtt not umrersaUy recognised that the grinding of the 
caw materials must be fine, and in oonsequenoe a sample 
of ordinary slurry often gave a residue of several per cent, 
on a 40 by 40 mesh sieve. This residue oonsistoa largely 
of ohaUtp end undoubtedly was a source of unsoundness 
in the finished cement. After the wash«mill (or the 
wet stones as might be the case) the slurry went, without 
further preparation as a rule, to the drying floors of 
ohambiur kilns. The use of dosage tanks was not general, 
te this country at least, and no opportunity was given 
for correcting the composition of the wash, although 
means of correction were certainly desirable both because 
of the primitive method of measuring the ];n'oportions 
of the raw materials, and because oven when wet stones 
were used the chalk ground by thorn had little chance 
of being uniformly distributed throughout the mass of the 
slurry, so that the full advantage of the finer grinding 
was not obtained. The usual method of ascertaining 
whether a proper mixture had been obtained was to bum 
a small quantity in a trial kiln and examine the resulting 
clinker. Evidently it was then too late to correct the 
mixture. The use of the calcimeter was not at that date 
general. 

The slurry, dried on the drying floors of the chamber 
kilns, was removed by hand and carried to the kiln. The 
whole of the loading of the kiln was by hand, slurry 
and coke being brought in barrows or skips and stacked 
in alternate layers until the kiln was full. The kiln was 
then fired, and if of average size burnt off in four or five 
days. Unloading the kiln was done by hand, and the 
clinker carried in barrows to the grinding plant. During 
unloading thq underburnt material from the top of the 
charge was kept separate, as far as possible, from the 
bulk of well-burnt clinker, and some picking out of 
inferior material took place ; but it will be eawily under- 
stood that there were groat difficulties in the way of its 
complete removal, even with careful and vigilant manage- 
ment. It was quite common to omit picking and send 
substantially the whole product of the kiln to the crushers. 

At this period millstones were in almost universal 
use for grinding the clinker. They were relatively cheap 
to erect, but very costly to maintain, and roquir^ a 
number of skilled artisans to dress them. The output 
per pair of stones was small and the horse power required 
was large. In fact, as a comminuting apparatus, they 
have nothing to recommend them except the difficulty 
of reducing the percentage of coarse, gritty particles ; 
in oonsequenoe of this difficulty, the remainder of the 
cement must be ground for a long time, and is thus made 
iiwy fine. Or “ floury.” When sieves are used in conjunc- 
tion with the stones, this advantage tends to disappear. 

The cement made in the manner described was regarded, 
and rightly, as an unfinished material. It needed to be 
matured by aeration and storage, or in works' parlance, 
it had to be ” cooled.” The notion of ‘‘ cooling ” no doubt 
arose from the accident that the cement is physically hot 
whim it comes from the stones, and the notion was con- 
veniently extended to the slaking of those unsaturated 
lime compounds which are apt to exist in a product 
imperfectly mixed and irregularly burnt There is no 
doubt that, under the co^itions then existing, this 
Storage and maturing was of the greatest value as a safe- 
guardf to the user, and it is only now-~20 years later— 
when, with better means of manufacture, the precaution 
is almost superfluous. Even now cases arise in which 
Dement is not sound when it leaves the grinding machinery, 
but such instances are becoming rarer, and may reasonably 
be expected to disMpear with the growing improvement 
in manufacture. The zea&ufaoturing cost of cement 
90 years ego, at a tj^oal works of fair aixe, say, making 
000 tone a week, end rtsu with e suffioient application of 
^ 1 ^ apd knowledge then available, may be, taken 
«t ed figure Of Jga, a ton^ awundug a normal 

‘ IM wfite of per. ton. A lerge part of 

kfis. 'fid) .CoT' sf .the keas^ 


work ol loading the IdUi and oarrylng the oUnfier to 
grinding plant was all done by hsitd. 

Aaotoer lam item was lor fuel, both for nowOO and 
for burning. The high cost for power was due to the 
wasteful methods of raising and using Steam Wbieb wOte 
then general; the neoesslty for employing large ooa!t 
of steam quality in the absence of mechanical itevioeo 
for feeding small cheap coal, the production of low^piossm* 
steam, and the use of uneoonotflioal engines, aB tettfied 
to make the production of power dearer in those days 
but as these causes of waste were equally aotiyo in m 
industries at that date, no special comment need 
made as to their effect on the cost of manufacturo of 
cement. It is sufficient to note that as a good desi Of 

e >wer is used in making cement ^ihe amount varykg. 

om 1 to 2 h.p. per ton per week), ttie cost of prodietliaa 
has fallen naturally with the loMrering of the prtee Of 
energy which has been achieved withia the last qoarleo 
oi a century. 

But under the old manufacturing r^me thtte WSa 
another serious cause of expense in the cost cd the OOkO 
needed for burning the raw materials to clinker. At 
one time the cement maker was accustomed to make 
his own coke, but in more recent times his supply was 
obtained from gas-works. As no form of fuel cotira be 
satisfactorily substituted for coke, the cement maker 
was a good deal in the hands of the gas companies, and at 
times ne experienced inconvenient pressure from Ugh 
prices. These three items, labour, hign cost of power, and 
high and uncertain cost of coke, made any permaOOiitwr 
substantial reduction in cost of manufacture seem uidikily 
as long as the methods of 1886 were in use. 

A typical works of the prc^8ent time differs altoge^ter 
from the works of 20 years ago which I have attmnpted 
to sketch. The contrast between the two represents 
the vast difference in knowledge which separates tba 
two periods. The empirical stage has closed, and the 
use of scieutifio methoos is accepted and in prooMt of 
establishment. 

It seems not improbable that the use of materials fri a 
wet state wilt be superseded, and in consequence It is 
convenient to take a works using dry raw materials aa 
typical of the most advanced practice. Of course, wet 
raw materials will continue to be used, but they will be 
dried before their manufacture into cement is begun* 
It follows that a works using dry raw materials does not 
merely represent the greater part of modem manufabtiim, 
but it dso exemplifies what may become universal paetioe. 

In a modern works using dry raw materials, these am 
dealt with in truck-loads instead of barrows ; 
labour is suppressed wherever possible. The ttiateriila 
are weighed approximately, crushed in orusbenrs of tlte 
ooffee-rmll type, and dried in rotatory driers, Tbo 
drying is as important' for ensuring the proper mlxtuv* 
of the raw mat^als as is the thorough min gliwg w|tb 
a suffioient quantity of water in the case when wet taw 
materi als are used. Although in all earns very fine grindilig 
and most intimate mixing are requisite, yet this nooottlty 
is more urgent with some raw materials than with otkem 
For example, typical dry raw materials are limwteiiie 
and shale, and tneso may vary widely in compoiill^ 

If the limestone U nearly pure calcium carbonate, evidently 
it will need more thorough mixing with the khale than 
if it is siliceous aud consequently already coataiika 
naturally and intimately mixed with it a large propactiM 
of those acid oxides with which the lime must be oansed 
to unite in order to produce cement. The extrevaa 
case is reached when, as sometimes happens, the^'UUi^ 
stone contains enough silica and alumina to form mtami 
without the admixture of a second materiU. Bveii ^ 
this instance the limestone must be well gmnndl aAfi 
mped, because it is rare indeed that the BUioeonSiDpA* 
stituents are distributed through the mass ol the 
carbonate uniformly. The samo necessity^ of course, sritiik 
when marls oontaming an appropriate ampunt «if ifiiiy / 
are used instead of hmestonea 
In a tyatoal modem works the grinding of 
materials ii oairied out in mills elthsr of mo , 
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fine firy 
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^,li«|e''‘l^iitir>lirnm wJ^h the iuliw 
M mm wile #t« « bMMMetie neoeMiCy oi * 
pmmi eamenh ^orke. The neeessity eriees from the 
' ieot bbet M the rotetory kUn rune oootlnuottsly there 
inuet hi e etece of new ineterial for feeding the kiln Urge 
hpough to eui^y the kilne otbt Snndey end et other 
ttflMe when the grinding plent U not running. The bins 
m netundly nUoed ebove the upper end of the rotatory 
nnd tneir oontente ere fed m by e worm or simiUr 
^^vfieei eo that from the time the rew meterial is tipped 
inte the erueher to the time when it enters the kiln it is 
; snet.toucdied by hand. On account of the fact that the 
inm'* ipaterials are dried and then accurately weighed, 
s^helr proportions are kept within very narrow limits. 
M any oorreetion is necessary it is done at once by the 
addmon of a small quantity of one or other of the two 
matoriaU before the bine are reached. In a modern 
'?wofko of the kind, variations of the composition of the 
, material on the site are constantly watched, and 
the mixture correspondingly controlled by analysis. In 
.>oonsequenoe» subsequent correction is rarely necessary. 

AU th« preceding part of the evolution of the manu* 
laoture might have been expected to take place on these 
or parallel lines, even if no successful form of rotatory 
kiin had been devised, but the rapidity of evolution and 
the particular line along which it has proceeded are 
i^diifeoHy depeodeut on the arrival of the rotatory kiln. 
The history of the rotatory kiln has been written else- 
where, and I do not propose to repeat it now. It is 
euffiioient to consider the machine as it exists. A few 
yemni ago the rotatory kiln was about (M) ft. long and 
*fi ft, external diameter, and had an output of about 
i Um an hour or 170 tons per week. At the time of 
writing the size has reached 120 ft. by 8 ft. 6 ins., and the 
< output is not less than 400 tons per week. Thus a single 
kiln is capable of the output of what would have been 
• ooasidercHi a moderate sized works in 1886. At the 
present time the output of one particular factory is some 
26,000 tons per week, equivalent tv the output of 
Jawsh works of the old type. 

The dry, finely powdered raw materials find their way 
meohanioally down the rotatory kiln and are met by fuel 
propelled meohanioally. The preparation of the fuel is 
•mportant, and characteristic of modern practice. It 
may be said that powdered coal is almost universally 
u^, Md that it is conveyed into the kiln by a blast of 
air, The coal must be very finely powdered, and, in 
ooasequenoe, has first to be dried. As powdering is 
necessary, cheap small coal is used, a great advantage 
heipg secured over the older process,' where a dearer fuel 
.a^ono the supply of which was limited and local had to 
be employed. The small coal is dried in a rotatory drier 
and is meohanioally taken to the grinding plant, which 
is one of the two types used for the raw materials, viz., 
mills of the Huntin^n or (Jriffin type or those of the 
ball and tube olaas. The powdered coal is carried to bins, 
again being transported mechanically, which hold a 
raaffioient supplv for the kilns on Sunday, during the 
night, and at other times when the ooal-drymg or grinding 
plant may be out of operation. 

The three products of the rotatory kiln are clinker, 
^■1 aah, and burnt gases, and all escape from the kiln 
without manual aid. The process of unloading the 
•^dlnker, which is laborious and disagreeable in fix^ kilns, 
disappears. The automatic removal of the burnt gases 
is the same in both oases. The removal of the suh of the 
laid is a debatable merit. There is a substantial quantity 
of aah reckoned on the weight of the clinker, and this 
to the rotatqrv kiln goes almost wholly up the flue ; in 
the older method it was incorporated with the product 
fum the IdlA, and increased the output by about 3 per 
'Oent. But the advantages of the rotatory kiln are so 
laanifeat that until it is replaced by some apparatus 
based on a different principle it it the only burning plant 
woiak eoneideration uader ordinary oonditioiie of manu- 
laotm These advantages were apparent nearly SO years 
aoeount of practtoal dimoulties were net fully 
atol^fale antit eaiiie 10 later. It ie peculiarly 

few 'todeed^who 



dieifiaoe the older forato to fiito tlto ftobenb 
the event hae justified their views, ■ - 
At present only one of the three pfodueto of the foitotoir ; 
kiln M utilised, namely, the olmker^ and as tMi 
desoription of contemporary praotkae, it atone asNhl. W 
oontidered. The clinker emergee at a temperattoe^^ 
about 1200° — 1300° C., and hue to be cooled. Usua% 
is done in an inclined revolving cylinder like the xototo)^ 
kiln, but smaller and unlined ; m the best praotloe> toe 
oool^ clinker is allowed to fall into trucks, which IM 
run on rails to the stora^ btoa, or on to a trav^ng liaiid 4 
or into the boot of an elevator, and by the^ to the Mii^ 
meohanioal transport being adopted at this point at to 
the earlier stages of the process of manufacture, la toe 
process of cooling, generidly at the exit from the oo<dtog 
cylinders, the onnker is usually sprinkled with water. 
This is done to slake any unsaturated lime oompounde 
which may have resulted from imperfect mixing Mid 
burning. In a rotatory cement kiln properly run there 
should^ almost no baidly burned clinker, and as picking 
of such small material Is evidently impracticable it is 
essential that this condition should be approached ; 
hence the sprinkling with water is a precaution rat^r 
than a necessity as far as slaking lime compounds which 
might cause unsoimdness is conoernea. But the 
sprinkling has another object : it is done to regulate the 
setting time of the cement, which may be necessary for 
the fmlowing reason. When an ordinary mixture of raw 
materials is burnt in a fixed kiln a great part of the sulphur 
in the fuel remains as sulphate in the clinker ; in a 
rotatory kiln the fuel is burnt almost out of contact 
with the clinker, and its products, even the ash, pass 
away. Hence the clinker contains sulphates correspond* 
ing only with the sulphur present in the raw material 
As sulphates tend to lengthen the setting time, it is 
natural that clinker from which the sulfate derived 
from the fuel is exoludwl should set more quickly than 
that which contains this sulphate, and, ajS a matter of 
experience, clinker from a rotatory kiln is apt to be 
quick-setting. Artificial maturing by the regulated 
addition of water goes far to qualify this tendency. 

The slightly moistened clinker is kept in the storage 
bins, and is transferred meohanioally to the grinding 


The slightly moistened clinker is kept in the storage 
ins, and is transferred meohanioally to the grinding 


plant, the absence of manual labour at this point being 
in striking contrast to the old plan reouiring a smal! 
army of labourers with barrows to carry the clinker from 
the kiln to the crushers. On account of the uniformly 
small size of the oUnker, crushers can as a rule be dispensed 
with, or used at most to crack up any large lumps which 
may have formed by the agglomeration of the small nut* 
like pieces of clinker into rough balls. The grinding 


plant is usually a duplicate of that used for the raw 
materials, consisting of Griffin or Huntington mills, or 
more frequently ball and tube mills. During the process 
of ^nding the small quantity of water imded to the 
clinker becomes incorporated with the finely tpround 
cement, and performs its function of slaking any loosely 
combined lime and in lengthening the setting time. In 
some works this slaking is effeotra in the tuM mills by 
blowing in steam, the purpose served being the same as 
that accomplished by watering the clinker. The cement 
is carried ny screw conveyors or some similar method 
of transport to storage bins, and in some oases fed from 
these by gravity into sacks or barrels, untouched by 
hand throughout. To one familiar with the older type 
of works, nothing is more striking than the appearance 
of a modern works, in which fuU advantage has been 
taken of mechanical means of transport. Throughout the 
works there are signs of great activity, and yet an almost 
complete absence of men. At the crushers for the raw 
materials there will be a few; about the fine grinding 
plant one or two hands sauntering about with oilcans ; on 
the platforms in front of the rotatory kiln a few bunsers, 
petoapB one to each pair of kilns ; and a greaser or two 
looking alter the driving gear of the kilns: in tha cement 


fooki^ alter the driving gear of the kilns; in the cement 
grinding plant no one but the nececemoiler-<-end someone 
wetohing the conveyors, perhapa. T^e whide proaess of 
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Utnaliy the oement maker has been content with com- 
pound or triple expansion reciprocating steam engines, 
^ f"«e gas ei^es 

«»y present 

u!i* u i^u“***^ M their rate of rotation is inoonvmientiy 
large, but they are by no means to be overlooked. What- 
over the outcome, it is certain that in a modem works 
a modem power plant must be adopted, because the cost 
of power 1« a eubstantial fraction of the whole cost of 
oement manufacture, and the margin of profit is not so 
great m to permit of any but the best appliances. The 
same limitation makes an economical method of dis- 
tnbutmg the power of importance only second to that 
of ite pr^uotion, and in consequence electrical methods 
■of distribution are freely used in modem cement works. 

As a result of this alteration of procedure, the manu- 
^tunnff cost of cement has been subatantiaily reduced. 
As stated above, the coat at the works by the older methods 
^s about 18a per ton under ordinarily favourable con- 
ditiOTs. By the modern method, and under similar 
conditions, the cost is about ISs. per ton. These figures 
are taken as representing fairlv enough the difference 
in cost of the two processes. It would be easy to find 
excentions to them, and no doubt examples of higher 
and lower cost by each process might be cited, but such 
citation does not affect the argument that by tlie adoption 
of modern methods a substantial economy in manufac- 
turing cost has been obtained. Incidentally to this 
change, there has been, as already indicated, a shifting 
of the centre of gravity of the trade, and at the present 
time the users of wet raw materials are at some dis- 
advantage. 

The expansion of the manufacture during the period 
under discussion is shown 1^ the figures given in Appendix 
A, alrea<ly mentioned. The utilisation of this greatly 
increased output has been due to the general increase in 
engineering and structural enterprises of all kinds, and 
to the fact that all builders— using that term in its 
broadest sense, from the greatest architect to the humblest 
building contractor — have been gradually replacing 
many of their older* materials of construction by oement 
concrete and mortar. It is beginning to be realised that lime 
mortar is a poor structural material, and wherever possible 
oement mortar is sulwtituted for it. A great variety of 
systems of construction in what is known as armoured 
concrete have been devised and are being daily extended 
in use; the manufacture of artificial stone is constantly 
increasing, and requires great quantities of cement. These 
muses of increase consumption fall ultimately under 
two heads : (1) The greater use of cement for well-known 
purposes, and (2) the growing use of cement for new 
purposes. Both follow pretty closely the enormous 
norease in constructional work which has occurred during 
the last 20 years. ® 

Comparison of the anoieftt and modem methods of 
nanufaoture being completed, it may be useful to cmisider 
the present position of the industry. The essentiaUy 
ooal nature of the trade will be allowed on all sides, and 
itoo that wherever there are natural deposits of suitable 
wid and basic oxides the indnstry can bo established if 
u«l is even mod^etely dear. It follows that profitable 
nanttfiteture in this conotiT is no longer assured by the 
^tttal adyanta^ of excellent raw materials and cheap 
^ but depeada upon the skill and enteri^ of the 
festit^^ior. indiuitcy;ooes through ps^ 
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posttidn thot the cement mdkor In 
but such 0 etotement is not just. It ipust :M 
thot ^ old poeition was one opporstttly^j|rL. 
ond thot more tbon usual pnMieime 
required to foresee («> thot he would Itti 
stroke bis importance in the world’s 
t^t with diminished resources he would hiMNf^ f 
his works. To adjust oneself to so a)t0lied >n 
easy to state but most uncomfortable toobeUvy« Wm 
nee^ a little time, and the time has been Upine^U ... 
froitful manner. There are now in opemtte Ifk^ ’thev 
United Kingdom cement works which ite on Itvil^pildw 
with the best abroad, and the quality of thtirpihdiiei r 
18 of equal excellence. 'f 

A discourse on recent progress in the cemspit di|dintt|fk’'-''- 
would be incomplete if some account weW not^ glfnil ^ 
the relative importance at the present time of WdhiP 
varieties of hydraulic oement. Inland heiniUig WtiiS 
first, a long way ahead of any of its conflonetSi fhifd 
IB little doubt that the greater part of ipoitilm;; 
oement now manufactured is made from dry row moteilulft ' 
of the limestone and shale class ; the seeciiid hMmNtt ' 
source is from wet raw materials of the chalk sRUl sW 
class. One special raw material is blaet-futiioee' kkMr« 
which is mixed with limestone and burnt to make Foftlond 
cement. The product, from its origin* hoe ooquiMd’ 
the name ** Bisen Portland Cement ” in Germany, but them 
seems no good reason why it should be disthiflljalked: 
by any qualification. If properly made of suitObW oehl 
end basic oxides, Portland cement is Portland cemeut' 
whatever may be the origin of its constituents or whot*^ 
ever their previous state of combination may hove' been. 
The second great noup consists of so-called ** nwtutel' 
cements, by which is meant hydraulic oeiiiente ' 'inode 
from raw materials which occur in nature, mixed in ' 
approximately correct proportions, and prepored by buns'* 
ing such materials without previous mixing or audition; 
Roman oement is typical of this class ; American nstmed 
cements belong to the same division, but may be regurdeo^ 
as a separate group on aocoimt of their mqfuettt 
content of magnesia. The use of natural cemaute ei * 
declining relatively to the total oonsumptioa of hydnMlho 
cement, as is shown by the following figures ImIja Igfid 
the world’s output of natural oement was ab^t 1.0(Xh^ 
tons, as against 11,000,000 tons of Portland ceoienk 
In 1880 the respective figures are 600,000 tons ofuuturaf: 
oement and 2,fi00,000 tons of Portland cement. 
be seen that whereas the output of Portland eenceat kaU 
more than quadrupled in the period under disciUHfiojDi^ 
the output of natural oement has barely doUbledL 
This change is due to the oheapaning m Poitlend eimBeiit 
and to the growing understanding that a oatofttUy tttunuk 
faotured pi^uot with its composition ohemicetlyreUli'*^ 
trolled is m many respects preferable to a matMtolrwIriob; 
from its origin and mode of preparation most vary OoeerdA , 
idg te the natural fiuctuatione of the raw materibi thflne 
is still a considerable field for natural cement at tfat jplaee 
of its production, but on account of its mediooie qukijky 
it will not bear much freight ; and it may be saimmee* / 
dieted that in oases where it is practicable to^eitatwa% . 
a manufacture of Portland cement, using the lOwmaMiifale: 
formerly employed for making ** natural” aemeni, tiWkv 
change m the industry will occur. It has qj^ready oo cu itbd i 
in the Gambridge district, where former^ natiiral oeinittl , 
was Qiade, and now k replaced by Fortiand cetkenl 'ol • 
exMllent quality. The recognititin of tile neoeitilw^ds# 
tntimato admixture of raw rrmn Tilnm nf giiiiiil 

m^ly oorreot oomposition. has beep oeminenAedniMSiii!^ i 
^ jpmwmt iXNi^on of the trade ki IradMe^^ltpliesk i 
4hat bydra^ to# i 
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wUob (Mild apt aMUy be atiUMd for meking PortUnd 
(MMaeat, beeaam they oontein ao Uttie eluiiiiae that no 
mdiaery clayey material wotdd bring their oozn^eition 
edthin the haute proper to Portland cement, ^e foot 
that a turtle hydraulic lime con be aUkod and uned after 
a long time, and that ite ultimate oetting ia very deliberate, 
la of odvoatam in acme engineering operations. 

The ntilisalnon of blaet^fnmaoe sl^ lor the manufacture 
of cement is of mc»e than a little interest. One direction in 
whic h blaet^fnmaoo slag is employed is to produce Portland 
cement by homing with a suitable proportion of limestone, 
and hot already been mentioned. Another is the pro- 
duction of a puKzuolimio ^ment by mixture of granulated 
falaat-lmnuioe slog with lime ; this mixture at one time 
assumed some importance, but is now not largely 
mode ; about 300,000 tons was manufaotured In 1^3. 
A third mode of turning blost-fumaoe slag to account is 
of more modem and immediate interest, and needs 
somewhat oloser description. About six years ago, Dr. 
Pooeow, of Hamburg, discovered that when blast- 
furnace sliM containing a fairly high percentage of lime, 
€,g*, 40*~4o per cent., was cooled in a regulate manner, 
so that in passing iiom the liquid to the solid state it 
was roduoed to a granular condition, it underwent a 
surprising modification of its properties. Whereas the 
slog, when run from the blast furnace and allowed to cool in 
blocks, or when granulated in water, as is done in making 
pussuolonio cemmt, exhibits only the feeblest tendency to 
set, yet on being treated in the way mentioned so that the 
rate and mode ot cooling can be controlled, this same slog 
when finely ground wiU set and attain a strength com- 
parable with that of Portland cement. It is on advantage 
to odd a small quantity of Portland cement, say 10 per 
oeat., but this addition has no sensible infiuenoe on the 
strength of the product, its function being merely 
to cause the material to set more rapidly than the slag will 
set by itself. When asked to investigate this process 
I felt somewhat sceptical as to the correctness of these 
statements ; but as a matter of foot experiment showed 
that they ore accurate, and it must be accepted that it is 
nraotieaole to prepare hydraulic cement of great strength 
from suitable blast-fumaoe slag by the regulated cooling 
of the slog while solidifying. A good deal of this Passow 
oement has l^n made in Germany and in the United States, 
and a considerable amount has been prepared in this 
country, A oement of this kind, on account of its oheap- 
nees and the foot that it is made from a material which 
has been actually fused, and, therefore, must be homo- 
geneous and free from unoombined lime, has noteworthy 
merits, end should occupy an important position among 
oementa for structural purposes. 

There is another cementitious material, the present 
position of which calls for comment. This is puzzuolana, 
using the term in its widest sense, ^though the oldest 
of all materials by aid of which hydraulic cement 
esn be prepared, it bos -of late years fallen somewhat 
into the background, because of the great growth in 
imTOrtsnoe of Portland oement. But it has uses of its own, 
and there ore signs that these ore beginning to be better 
nadecstood, Por example, in places where there is a 
supply of Utne but no suitable argillaceous material 
itjae preparing Portlimd oement, it may be advantageous 
to eonyeft the Ume into an hydraulic cement by nuxing 
with it imne form of puKzuolona, such os trass or granu- 
lated blost-fumaoe slog, which may be imported more 
cheaply than Porrioad oement. A much larger use is os 
addition to Portland oement concrete. It is well 
known that when Portland oement is hydrated in sotting, 
• Isiiim port of the Umo which it contains becomes liberated 
M cwciura hydroxide, which may, under some conditions, 
ho a source of preokneas. If on active siliceous material 
OHKdi oa a puaauolaaa is added, it combines with this lime 
and f aems with it a oement as useful os thePortUnd oement 
itioli As tim uM of puMuolona turns the useless and 
i w pi irtftit oua Umo into a valuable cementing material, ite 
opw lt ton io of particular value for marine work, where 
yi s t o ho e to tlw known destmotive action of oeo- water 
dipondi; padmorUy on the okioenoBs of texture dl the 
in it of aiif material oueh u 
magnMium 


those adventegss ere not so generafiy fceognlted as woifid 
be expected, and Hnb production and M Of puaenohmic 
mateniia is not very large. 

There is, however, evidence that a bettor understeaiding 
of the tme functions of riiese substances is developingr 
and the demand for trass and its congeners may be 
expected to increase. That the older engineeis fully 
understood the value of pussuolana is shown by the 
following passage from Smeaton (1791):— 

** On this subject 1 was already apprised that two 
measures of quenched or slaked lime, in the dry powder, 
mixed with one measure of Dutch Tarras, and both very 
weU beat together to the consistence of a paste, using as 
little water as possible, was the common composition, 
generally used in the construction of the best water- 
works both in stone and brick ; and which, after being 
once would afterwards become hard, without being 
completely dry ; nay, that it would in time grow hard, 
even under watw.’* 

** Having heard of a lime produced from a stone found 
at Aberthaw, upon the coast of Glamorganshire, that had 
the same qualities of setting as Tarras, I was very anxious 
to procure some of the stone ; which I did, and burnt 
it into lime. 1 found it to require a good deal of fixe 
to make it, by quenching, fall into a fine powder. This 
stone, before burning, was of a very even, but dead sky 
blue, with very few shining particles ; but when burnt 
and sifted it was of a bright buff colour. Having made 
up a couple of balls, according to each of the former 
proportions, and also a oouple of balls with common Ume 
(by which I mean Plymouth lime), the difierenco of 
hardness after 24 hours was very remarkable ; the 
composition of two measures of Aberthaw to one of 
Tarras considerably exceeded in hardness that of common 
lime and Tarras in equal parts. The composition of 
Aberthaw and Tarras in equal parts was still considerably 
harder, and this difierenoe was the more apparent the 
longer the compositions were kept. 

** The Puzzuolana is also a porous substance, and, like 
the Tarras, produces no effervescence with aqua foriia;, 
it has much tne appearance of being a volcanic production, 
is of a brown colour, and, as my friend, Mr. Cook worthy, 
told me, contains iron ; it has the look of an iron ore 
rendered porous, or burnt to a cinder by fire. It is said 
to be found in large quantities in the neighbourhood of 
Mount Vesuvius, and in several other parts of Italy. 
That which was the subject of my exix»rimontB, as well 
as the best of what 1 have since caused to bo imported, 
or have seen, was from Civita Veoohia. I have seen a 
kind of puzzuolana said to be brought from Naples, of a 
less ruddy and more grey colour, but on trial 1 did not 
find it to be near so strong as the former, for one-half of 
the g^uontity from Civita Veoohia would cause a com- 
position of calcareous mortar to set harder in water than 
that from Naples would do. It is said that the ancient 
baths and water- works of the Romans wore built with 
this kind of mortar, and their duration has, it seems, 
proved the validity of the composition ; but 1 apprehend, 
unless they have the Lyas limestone in Italy, f it was 
reserved to the Eddystone to have those two materials 
firat combined, and of consequence, so far as bos yet 
appeared, the perfect composition of water mortar was 
now first ascertained to be a proper mixture of blue Lyas 
Ume and puzzuolana.** 

A word may be said as to a product which is of future, 
if not of immediate, interest. This is white Poitlona 
oement There is no oement suitable for external use which 
is white ; all the ordinary white cements ore of the plaster 
class, and, although excellently suited for interior work* 
foil when exposed to the weather, because of the fact tha^ 
calcium sulphate is a soluble salt. There is a iMge 
field for a cement capable of resisting moistuxe, end of 
lending itself to decorative eftects as easily as E^eene'a. 
At fiitt sight it would seem that nothing ctould be easier 

* **0^istlket«naQsedla ths at^MUeaef oslceMonaiBo^^ 
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definite iteteiitent baeed on eotmd experimental evidenoe 
me to the chief oompounde pieeent In Portland cement^ 
and added to that a coherent explanation of the principal 
ehangee vhich theee imderro when cement sete. Since 
tfiien other ohemiete, notawy the Newberrya, have ex* 
tended and oonsolidated th£i work, and recently also 
Clifford B/iohardaon. 

The two chief methods which have been aiicoessfully 
employed in inveatigattog the chemistry of cement are 
the eynthetic and the microacopicel. All analytical 
methods havo failed, as they have failed when applied 
to the determination of the proximate composition of 
natural rocks. By syn thesis three calcium silicates, 
OkOSiOg, 20a08i02, SCaOSiOg, have been prepared and 
ate recognised as individual bodies ; the four aluminates, 
CaOAl^a, 8Ca022Ala08, 2 Ca()Alo 03 and 3Ca.OAljO,. 
have similarly been prepared and identified. It is jwner- 
aUy accepted that oi these, trioaloium silicate, dOaOSiOg, 
is the essential constituent of Portland oomont. The con- 
stituent of next importance is a basic aluminate, but there 
is still some difference of opinion as to whether this body 
should be rewesented by the formula SCaOAIgOg or 
20a0Al208. ThO remaining silicates and aluminates are 
of minor moment, and their presence in Portland cement 
oiinker may be regarded as due to the natural imperfection 
of the raw materials employed and the limitation of the 
means of uniting these raw materials under the conditions 
of manufacture at preent obtaining ; in short, if a mixture 
of tricaluium silicate and tri- (or di-) calcium aluminate 
in suitable proportions (^ould be industrially prepared, 
it would bean ideal cement. The silicates and aluminntes 
going to' make up commercial Portland cement edmker, 
wfaewer essential or subsidiary, are not necessarily present 
in the ohnker as separate individuals. There is good 
reason to believe that they exist as solid solutions, and 
that these solid solutions mav have been mingled whilst 
the clinker was plastic, and have separated out when it 
cooled. The two chief minerals which have l»oen recog- 
nised In cement clinker have received the names alite 
wad Selite, and according to the bent current knowledge 
consist respectively of a solid solution of tricaloium 
alumbnate in tricalcium silicate, and one of dioalcium 
iduminate in dicaicium nilioate. Of these two substances 
elite alone is of value in the setting of the cement. It is 
generally accepted that in normal Portland cement 
cifoker containing only moderate quantities of fonrio 
oxide, magnesia, and alkalis, these minor constituents 
^y quite a subsidiary part. No doubt they contribute 
bo the fusible mapna from which the main minerals 
crystallise, but the met that what is truly Portland cement 
can be prepared from materials in which they are aboent 
is sufficient proof of their relative insignificance. Whether 
any tnodifioation of this very clear and simple view of 
the constitution of Portland cement oiinker may later 
be found necessary or not, it is in my judgment the nearest 
approach to the truth yet obtain^, and on account of 
its pUlotophic basis, no less than because of its experi- 
mental foundation, it is as far in advance of the explana- 
tiont enrrent 20 years ago concerning the chemistry of 
OMEttent as the manufacture of to-day is ahead of that at 
the came earlier date. 

It will be observed that this theory does not necessarily 
afipliy to oemento, such as Roman cement, less basic than 
Portland cement, or containing substantial quantities 
nf canstituents which are subsidiary in Portland cement, 
fenr example, natural cements rich in magnesia. Each 
of timee will have to be examined on its merits, but 
elthough the inquiry will be far from a repetition of the 
Portland cement investigation, yet its successful prosecu- 
tion will be greatly aided by the knowledge already at 
our disposal 

. Goinrespondingly •with the establishmtmt of a good 
Tirdrking hy'pothcsis df the cbnatitutioti of Portland cOiheni 
cKnlcOTi h^ grown a reasonable explanation of the chief 
ohauges which occur when Portland cement sets, and it 
may fairly be Said that this explanation has boon 
reached during the period ndth which I am dealing. The 
umdmiytn^ ie dhrived from reeearches on the setting 
of nliibr «f Paris which is known to be due to the disso- 
Idtlen hi a nmre eolnhte iam of oaklum iulphate and the 
, uf a less soteh^ form ^ fehed crystals. <he die- 


solution and deposition being atfeoeesively aooompUsheii 
by the agency of a quantity of water Small relatively to 
the mass of solid matter dissolved and deposited, Thto 
idea can be applied to those constituents of Portland 
cement which are soluble in water and will form hydrated 
Crystalline products, provided that the substances dissolved 
have a transient greater solubility than the substances 
deposited. Now, in Portland cement the most important 
constituent, alite (i.r., a solid solution of trioalcdum 
aluminate in tricalcium silicate), is affected by water ; and 
celite, the second large constituent, is but little inflUf^Ced. 
Alite when acted on by water is decomposed according to 
the equation : — 

n[2(3Ca0Si02)1 -l-rn[3CaOAl808] -f nffiHgO] -f w[12H,0}« 
n[2(CaOSiOB)6He01 4- 7ii;4CaOHgO] -k 
m[8(Cia0Ala03)12H203, 

n and m being vmtten in merely to recall the fact that 
alite may contain various proportions of its two com- 
ponents. tricalcium silicate and tricaloium aluminate. 
It is believed that the tricalcinm aluminate, once liberated 
from its solid solution in triealcium silicate, goes through 
the stages of hydration, dissolution in a more soluble 
form, and deposition in a less soluble form, by the action 
of a relatively small quantity of water as an intermediary,* 
precisely as does hemi-hvdrated calcium sulphate when 
plaster of Paris sets. The l>ehaviour of the trioaloium 
silicate is not quite so simple. On liberation from its 
solid solution it is decomposed, yielding Iwdrated mono- 
calcium silicate and calcium hydroxide. Both crystallise 
and form a hard coherent mass. It must be assumed 
that one or both substances possess two degrees of solu- 
bility if the plaster hypothesis is to be used. Unfor- 
tunately, there is not, as far as I know, any direct evidence 
on this* question. The dual solubility of hydrated mono- 
calcium silicate has not boon established, and that of 
calcium hydroxide, though it exists, is dependent on 
alteration of temperature, and is not a transient pheno- 
menon occurring at the time of dissolution. It is possible 
that these two substances are mutual solvents, and com- 
municate to each other the necessary property of tran- 
sition from a higher unstable solubility to a lower stable 
solubility. If no proof of this is forthcoming, the plaster 
theory may have to be displaced. 

Precisely as in the case of the constitution of clinker, 
BO in that of the setting of cement derived from it, no 
serious attempt has been made to deal with other cements 
than Portlana. The setting of that noteworthy product, 
Passow cement, to which I nave already alluded, has not 
been explained, and is certainly worthy of stud^, if only 
for the mot that it is accompanied by the combination of 
a proportion of water so small as to apjwar quite inadequate 
for hydrAtion. 

There is an ample field for investigation, and, with the 
present-day view that the manufacture of cement is a 
great chemical industry, workers will lie forthcoming, 
properly trained and equipped, and in adequate numbers, 
to carry to a fruitful conclusion researches whose outlines 
I have endeavoured to indicate. 

In the foregoing part of this )wiper I have 
endeavoured to sketen the progress which has been made 
during the last 20 years in the methods of manufacture, 
in the methods of controlling and appraising the quality 
of the product, and in knowledge of the chemical changes 
concerned in the production of cement clinker and in tne 
setting and hardening of cement, t may now, perhaps, 
be permitted to indicate on what lines, in my opini^, 
further progress is likely to bo made, gathering t<^ether 
the staUiments on the question which have l^n made 
as commentary on particular aspects of the question. 

It is practically certain, that the dist^dbution of the 
industry ‘wdlJ dOntinue until dvery contiderabln ddntts of 
trsrie ^ have its luftlal i(upply of dmnent. It k otinally 
prolftidile that the dOnaumptieai of ddment will tnorihlie 
at a rapid rath. Unless and until it ^ rupiaM by an 
eqnival^ Cementitious mateiial^ it will Inkmaia the 
siwidard binding agent and will gradnally disjd^ Hate 
for all ordinary bmlding operarii^ In iddit&on* it is 

* IJdo notjta ew any dlrriit exps^Mionti qn Ihlt 

have hen mne. 
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mw® thftn likely tkftt there ififl he a great deivelopinent 
m the me of armonred oonorete, wbieh win ite moodithio 
oharaoter i« admirably fitted for fnaesire and permaneat 
stmetitm* eepecially snob ai mmt be fireproof. Concrete, 
by itsdf, or reinforced with iteel, will become the moat 
important of all atmotural materiaU, and will be the one 
*0 ^hioh the builder tuma naturally when first considering 
what method ol construction to aaopt in any giren case. 
Huge quantities of cement will be needed for the pre- 
paration of this concrete, and that cement must, if possible, 
be a good deal cheaper than it is now. 

Several improvements, not involving any great change 
in existing arrangements, though necessitating some 
departure from current practice, may be expeotS. The 
first, and perhaps the most important, is the drying of 
wet raw materials before mixing. At present water is 
added to these wet materials so liberally that approxi- 
mately twice as much water as is naturally present has 
to be driven off. There are certain practical reasons 
why it is easier to work with a slurry than to abolish the 
preparation of slurry, to dry the chalk and clay, and to 
mix them precisely as limestone and shale are mixed in the 
dry Mooeas ; but in my opinion the advantages of working 
by the dry method are so substantial that they wll lead 
to its adoption. Another direction in which improvement 
is to be looked for is the better utilisation of the waste 
heat of the kilns. The total number of heat units escaping 
is enormous, and in the case of dry raw materials the 
temperature of the waste gases is relatively high. A 
good deal of saving should be effected by using those 
gases either direct under a boiler or in a producer. 

Whatever may be the details of o|>6ration, the funda- 
mental necessity for finely grinding and intimately 
mingling the raw materials roraams, because at the tem- 
perature of a rotatory kiln the clinker is merely plastic 
and the acid and basic oxides can only unit© slowly. If 
the plasticity as modified so that the mass is a little more 
fluid, the rate of union will be increased and the sice of 
the particles may be larger. To reap the full benefit of the 
greater mobility of the particles at a high temperature, 
the whole mass must be fluid. As soon os this state is 
reached the need for grinding the raw materials disappears 
and the rotatory kiln becomes an obsolete macliino. In 
the furnace of the future the raw materials without 
grin^g, or mixing, perhaps without even drying, will 
be tipped in by the truck-load, and tapped out as liquid 
Portland cement. 

There is no physical diflBouIty in fusing Portland 
cement. Years ago Micbaclis fused the raw materials 
in an oxyhydrogen blow- pipe flame and obtained an 
excellent product containing 70 per cent, of lime and 
perfectly sound, and at the present time no competent 
experimenter would hesitate to undertake the preparation 
of fused Portland cement in quantity if he were not too 
seriously restricted in expenditure of money. But to 

S iSB from this experimental achievement to the manu- 
oture of fused PortUuid cement is a step of some 
maunitudo. Several attempts have been maae, notably 
by Messrs. Hurry and Seaman, to adapt the blaat furnace 
to this end. A Vdast furnace is an ideal apparatus for 
the purpose, because it is a fairly effioient thermal device, 
is of simple construction, and can handle large quantities 
of material ; it also has sufficient capacity to ensure 
tolerable uniformity of product in spite of moderate 
irregularities in burden. Unfortunately, the temperature 
normAlly attainable in a blast fumaoe is below the fusing 
point of clinker, and some modification must be made to 
reach sad surpass this point. In the Hurry and Seaman 
process the temperature is raised by working at a pressure 
of lO^SO lb. above that of the atmosphere, the furnace 
nenesaarily toing closed so as to prevent the waste gases 
«fl(c‘a|»ng mloHw this prelHsHire. Hvidendy this is a deVicb 
to iatrem thh vhrual tAnssnre of the cncyigen in the 
air InjtlbtlKl* 0*2 almos^fefTe tb<P^-^*47 at^phere, 

sriiiah moderate inbreain ^ved to be sbiScItat to fuse 
blinks aonrewhat Ipf in liian. M iba Hare otmlttit is 
raised initU at ^ iatm- 

tion point, repraMuted by tire equation*— 

' ' ■ rrfl ^ 


a temperature graatiy above that obtaiw^le te a& oaiitiii 
blast fumaoe is needed. Therefore, if the Hmy A 
Seaman system is adopted the fumaoe must bo imak 
under a somewhat heavy pressurt, which 
difficulties in constructing an apparatus oapabre nt ot 
of remaining tight to this pressure and of supporting i 
high temperature necessary. An alternative ip to incroi 
the partial pressure of the oxygen by using a gw flol 
than air in Oxygen. This seems me a possiblo lolm 
but at i^esent the cost of air enriched m oxygon ii t 
high for its use in the manufacture of so cheap a matoti 
as cement to be practicable. 

There remains the method of raising the charge to 
temperature somewhere near its melting point by a bis 
of air at the ordinary pressure or at the highest workal 
pressure (and, of course, at the highest feasible tempei 
ture), and then completing the rai^ng of the temperetu 
to the fusing point of the clinker by some other naotho 
To introduce a limited quantity of air rich in oxyg 
below the plane at which ordinary air is injected nfig 
serve if sumcient fuel remained at this point to 1^ utitin 
by the extra oxygen ; should that be already bumt^ ft 
would need to be injected together with the enriched ei 
Quite possibly the secondary heating could be dm 
eleotrioally ; the heated charge in a sembplostao its 
would descend into the crucible of the funuccv where i 
temperature would be raised to its fusing point* Agiti 
the difiiculty in realising this possibility depends on tl 
fact that cement is terribly cheap. 

However it may be accomplished, the oommeiQi 
preparation of Portland cement by fusing the raw materia 
together is the task now before the manufacturer. Tl 
advantages are substantial. Every kind of raw materii 
— sandy olay, flinty chalk, irregular limestone— can k 
used provided that the ultimate composition of the irhol 
charge is correct. All need of preparation of these ra 
materials is abolished. The materials are tipped in b 
the same wholesale methods that obtain wftn a hUu 
furnace. A single furnace will give the output of a geos 
sized factory. The proportion of the raw material 
con be so adjusted that the fused cement will be of pn 
oisely calculated composition, approaching tbeomwi 
perfection, and, from its mode of preparation, absoltttfl 
sound. It can be granulated by air or steam so ti ln nl i 
is readily ground. The whole process* of manttfaotor 
will be reduced to a simplicity not easy to surpass. 

Until that new era comes we must accept what ptogrei 
has been made, and certainly there is no oanse for tiis 
content. The very appearance of a modeni works 
with well-kept machinery, dust-removing ap|fii»noM 
the kilns kept almost like engines, and the kep 

like a gun, is a sufficient contrast with the wonderful ok 
collections of tumbledown sheds fuU disoaided 
stones and toothless harrows, and having nearly ee mool 
cement on the floor and in the air as was m the warehouse 
whore clinker nit formed a large percentage of the Ittbrl 
cant, and which were provided with power by w Mtiunatit 
prime mover easily recognisable as a steam engine by mm 
obe^ation of any gland or joint. The syreematto and 
business-like control of a modem works, the hi gh teohnioa! 
equipment of its staff, the constant resort lb eeietttillc 
methods ol inquiry, are equally distinctive, and ^ 
greater importance for tlm sucoessful prosecution of s 
vast and growing chemical industry. I venture to tiMhh 
that whilst that spirit of investigation and enterwlsoi 
which has done so much during the last 20 yean, oonratirei 
to prevail, progress will be oomtinuous and of splid adNMl« 
tage to the consumer and producer alike. 


APJPMDIX A. 

EithiAsrh. 

PtdiutiiM ef Pci4itHd 


180b 

tm 





csot. tm. 


im BliOtOT-^aRClCNT PBOGRBSS IK THB OEUmt IKBUSTEY, < 


asr 


Export* 0 / Pprtland cttmrU, 


Year. 

Tons, 

Value 
per ton. 

Total 

value. 

i 

! Barrels. 

Value per 
barrel. 

siii 

426,860 

611,828 

608,862 

466,668 

£ ». d. 

2 0 6 

1 17 10 
1^41 
1 if 7 

£ 

860,688 

1,146,420 

620,612 

721,786 

2,666,280 

8,667,068 

1,810,612 

2,730,848 

8 

1.02 

1.51 

1.87 

1.20 



Germany. 




Production of Portland cement. 



1886 

1800 .... 
1008 



Torn. 

. 060.000 

1,626,000 

8.88S.8UU 


Exports of Portland cement. 


Year. 

1 

Tom. 1 

Value 
per ton. | 

Total 1 
value. 1 

Barrels. 

Value per 
barrel. 

1886 

18»« 

1601 

1002 

1006 

1004 

860,100 

662.000 

661,800 

688,400 

780,700 

626,300 

£ *. d .\ 
1 17 0 1 

1 14 0 i 

1 10 M 
16 0 1 
1 7 0 1 

£ 

607.000 1 

060.000 
1,041,460 

OS7.66U 

871,160 

2,100.600 

2,172,000 

3.510.800 
4,130,400 
4,884,200 

8.761.800 

1 

1.48 

1.30 

1.211 

1.03 

i.ni 



France. 




Production of Portland cement. 


Year. 

Tons. 

Value i 
per too. 1 

ToUl 

value. 

Barrels. 

Value per 
barrel. 

1800 

1808 

1008 

266,600 

600,000 

683,800 

i 

£ f. <2. 1 

111 .si 

14 0' 

£ 

781,260 

609,660 

1,600.000 

8,000.000 

8,600,000 

$ 

1.26 

0.66 


Exports of Portland cement. 



Year. 

Tons. 

1 Barrels. 



1801 .... 

1000 

1006 . . . . 

1 

170,660 

220,000 

278,200 

1,060,000 
1,874,000 
1 1,639,200 








United States. 




Production of Portland cement. 


Ye«i, 

Tom. 

Value 
per ton. | 

Total 

value. 

1 Barrels. 

Value 
per barrel. 

1886 

1800 

1804 

1808 

1002 

1004 

26,000 

6&.830 

lS:i,126 

616.880 

2,871,774 

4,417,647 

£ $. d . 

2 8 0 

1 10 S 
12 6 

£ 

tt 60.040 

4.840,688 

4,865,660 

160.000 1 
8S6.000 
708,767 1 
8,002,284 
17,230,044 
20.605,881 

| - - 

1.06 

1 21 
0,00 


Import* of Portland cement. 


Year. 

Tons. 

j Value 
] per ton. 

; Total 

1 value. 

1 

Barrels. 

Value 
per barrel. 

1686 

1886 

1881 

10r,688 

..is: 

M 

Lh>, 

£ ». <*? 

18 0 

1 12 0 

1 11 0 

1 11 8 

£ 

150,687 

271^020 

e45»l«7 

2,000,000 

8,000,000 

004.624 

1.12 

ilw 

1.24 

iM 


Casada, 

Production of Portland ecmetU, 


Year. 

Tom. 

Value 
per ton. 

Total 

value. 

Barrels. 

Value 
per barrel. 

1806 

18,064 

£ *. 

2 6 

IT 

0 

£ 

20,804 

78,886 

6 

1.80 

1000 

48,687 

2 8 

8 

1X7,274 

202,124 

1,08 

1001 

62,844 

2 4 

6 

117,866 

817,066 

1.76 

1002 

07,482 

2 8 

8 

214,206 

604,604 

1.78 

1908 

104,628 

2 6 

0 

^ 280,707 

627.741 

1.83 

1004 

160.060 

1 16 

3 

266,806 

000,868 

1.41 

1006 

265,606 

1 16 

6 

468,608 

1.688,628 

1.42 


Import* of Portland cement. 


Year. 

Tom. 

Value 
per ton. 

Total 

value. 

jpJtaml. 



£ *. d. 

i £ 

— j 1 

1000 

67,077 

1 16 8 

1 103,876 

842,463 1.46 

1001 

70,721 

1 18 6 

180,874 

424,324 1.64 

1002 

86,474 

2 0 8 

' 178,670 

618,846 1.01 

1003 

101,616 

1 16 6 

1 180,860 j 

1 

600,700 1 1.42 


Pboduotion of Portland Cement. 


RusHa — 1 

Tom, 

Barrels. 

1800 

188,880 

800,000 

1808 

888,800 

2,000,000 

1001 

401.660 

2.060,000 

1008 

416,660 

2,600,000 

Bdgium— 

1800 

116,560 

700,000 

1802 

188,880 

800,000 

1008 

250,000 

1,600,000 

Switzerland — 

1804 

116,600 

600,000 

1000 

200,400 

1,202,400 

1002 

172,800 

1,088,800 

Danmark — 

1808 

66,600 

400,000 

1004 ! 

282,000 

1,602,000 

Swedsn — 

1804 , 

66,880 

886,000 

1808 

68,880 

600,000 

1004 

126,600 

768,000 

Japan — 

1892 

40,000 

276,000 

1807 

100.000 

600,000 

Austria — 1 

1898 

166,606 

1,000, 000 

Italif — 

1808 1 

188,800 

800,000 

1800 : 

176,000 

1,066,000 


Eetimated World"* Production. 



Tom. 

Barrels. 

1886 

2,600,000 

16,000.000 

1802 

4,170,000 

26.000,000 

1808 

6.000.000 

86,000,000 

1 1008 

10,700,000 

64,000,000 
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irotn the lotfu'y kiln, m oomwed with the Schneider 
kiln, he put it et abont 2b, 6d. a ton. At to the meohanioal 
diffloultiee oonneoted with the rotary kiln, he had been 
mainly, oonoeroed with kilna bnilt by Qerman firms, and 
one defect was that the cooler was made too small in 
diameter. In one making about tons of clinker per 
hour, which took 28 per cent, of coal, there should be about 
3000 ob. ft. of cold air going through per minute, to cool 
down the clinker, and support oomcmition, but in all the 
ejcoeriments he had made, he had never found more than 
1000 ob. ft. per minute of cold air enter the clinker cooler. 
The effect was not so much that the oUnker did not get 
cold, but the end of the cooler got red hot. and its hfe 
became very abort. Another difficulty was the deposit 
of a larra quantity of ooal ash and raw material dust in the 
flues. The actual length of kilna working on the dry 
prooess deMndod on the amoimt of moisture in the raw 
materials, u the waste gases were used for drying in separate 
drums. He had found 80 ft. satisfactory when the mois- 
ture amounted to 16 per cent., but in materials containing 
otnly 3 or 4 per cent., he thought the kilns might be 90 to 
100 ft. long, and the waste gases would still have sufficient 
temperature for drying purposes. 

Mr. W. F. Rain said he thought the contrast drawn 
between the praetioe of 1886 and the present time was a 
little exaggerated. For instance, the use of hand barrows 
was not umversal in cement manufactories in 1886. 
He himself in 1870 put up trucks for delivering the stuff 
at the top of the stone crusher. With regard to the 
speoifloation quoted, he could only say that any engineer 
who had such a specification m 1886 was justified 
in not allowing his name to be published. The specifica- 
tion of Mr. Grant, of the Metropolitan Board of Works, 
which was the standard S])eoitication in the trade, even 
in the sixties, and certainly before 1870, wats far preferable. 
He manUoned that, so that it might not be supposed that 
these points in 1886 really were, as they were represented 
to have been, the general practice in this country. Our 
great aompetitors. the Gormans, had preceded us in the 
ioientifi .0 testing of materials. In 1860, there was no 
cement manufactory in this country that tested its raw 
material chemically. He brought over the first carbonic 
acid apparatus. Dr. MichaSlis at that time fused a piece 
of cement so highly limed, that it raised his astonishment 
that it did not ‘‘ fly.” The reason was a very good 
ene. Fused cement did not set at all. They could get 
cement fused in a kiln if enough fuel were put in ; and it 
ran through the bars ; but custom was to throw it 
away because it would not set. One might, perhaps, 
thus iwoduce a setting cement ; but the fact that one of 
the most highly tramed scientific men who had tried 
fused materbiM since 1870, and had not succeeded, rendered 
this improbable. He did not himself think that the fusing , 
of matmals in that way would produce economically 
a good Portland cement, or that the prooess would be one 
wmoh would be advisable in any way as regarded the 
malerial When the materials were fused, it was by no 
mea ns certain that they were homogeneous. There was 
anothec more hopeful way he thought. The composition i 
of the slag firom some of the blast rqomaoes in the United 
fftatee was now being accurately Utmmrtioned for the 
w|gkla of making cement. At the lale Ckmgvess of Applied 
ChcMKiiatrj in Rome, he learnt that what the Amaxtoans 
chiefly worked for now was uot the iron but the slag, 
which they made into cement and oarofnlly proportioned 
the matenaW so that they should get slag suitable 
for cement making. Apparently the iron was now 
becoming a byoprodnet, and the slag was the chief 
product. With regard to the purxuoWa, that was a 
Tsnry important pr^uct in some countries, but in this 
country he thought the question of transport was altogether 
againit it. as they had to use a large proportion of it. 
In the ashes recently ejected from Vesuvius, nature had 
fiuppliid them with a new material which he had tested 
and found hydraulic ; 66 per cent, was solulde in hydro- 
chkMrio JMfld. With rrgard to the tests at the present day. 
he thoqi^t there was an opening lor some modification. 
ThofittMCss was undoubtedly the one thhig the oonaumer 
wmM. Himgotthat^hsooiiMiifiliMtlmoiittsntit^ 
pij y » ||ai 4d lha firodust to the dagroiw «od thu 


finer the cement the greater the tirade would be. Although 
perhaps ^ manufacturer might object to greater fineneas, 
yet, if he could only increase the demand and supplant 
ordinary lime, he would be working to his own interests. 
He abould have liked to have heard something about the 
very extensive plant put up by Mr. Edison in tba States. 
He had taken the whole cement industry in Hand and 
remodelled it, and started cement works. When he was 
in the States ho endeavoured to see them, but 
was unable to do so. and if any gentleman present had 
been there it would be very interesting to hear something 
about them. 

t 

Mr. Friswbll said he should like to say a few words 
on behalf of a man who was long dead. In the yeat 
1887, he wrote an article in the ” Engineer ” • on the prooess 
of burning cement in a cylinder, which had been published 
in the previous year by Mr. Frederick Ransome. Mr. 
Ransome had nearly ruined himself in endeavouring to 
get this process introduced, and in that year he nad 
succeeded in getting a kiln at work at Messrs. Gibbs* 
Works at Grays. He went down and saw that kiln. 
It was an iron cylinder 25 ft. long and 5 ft. in .diameter, 
lined with fire brick, fired by means of small Siemens 
producer, about 3 cwt. per hour, and was supplied with 
regenerative chambers, so that the waste heat from the 
kim was returned to it. Ransome was making cement then 
at the small rate of something less than 1 ton an hour, 
but it was quite successful, and good cement was produced. 
He spent many months after that in endeavouring to 
get it taken up here, but in vain. It was not until the 
invention had travelled to the United States, was adopted 
there, and had then been brought back again, that the 
matter became interesting to English manufacturers. It 
was a sad story, but one which ought to be put on record. 

Mr. A. 0. Tbbohmann said he agreed with Mr. Bamber 
that no better method of bringing the raw materials intc 
close combination than the wet method could be devised, 
and he would like to know the reason of Mr^ BlounVs pre- 
ference for the dry process. It could scarcely be on the 
score of smaller fuel oousumption causing less con- 
tamination of the purity of the product tnrough ooal 
ash, because in the rotary kiln, as Mr. Blount atat^. 
practically all the ooal ash went up the chimney. 
There was one serious objection to the dry prooess with 
rotary kilns. In America, round about the dry-process 
works, the country was coated with a covering of dust, 
which was anytl:^g but pleasing to the neighbours. 
With regard to the setting time, Mr. Blount seemed to 
consider it was very easy to bring rotary burnt clinker 
to the required setting-time by the addition of water, 
but he thought in practice it was not so easy. The ash 
of the fuel used in the fixed kiln acted as a usetul retarding 
agent in the setting process. If clinker were taken quite 
free from impurities of that kind, the setting time was a 
difficulty. It was therefore very useful to mix the clinker 
from a rotary kiln with that from a fixed kiln ; the product 
might not 1^ so pure from the critic's point of view, but 
it was a very useful article. With rega^ to the Standsrd 
Specification, he ffid not think it ought to be made much 
mote severe. So far it had been very useful to the manu- 
iaoturer, because it bad been the means of his ooming 
to an understanding with his customers as to their require- 
meat# ; but he had had to modify his plant more or less 
in order to bring the whole of his pixidttet to that standard, 
and to make it more severe now would be rather a hard- 
ship. He did not agree with Mr. Blount that the manufao- 
ture of cement would necessarily for the future be localised 
in the large consuming centres. It took about 00 owt. 
of material to make 1 ton of cement, and therefore cost 
of transport would prohibit works being put down in 
distriets m which the raw materials were not to be fouiuL 
As to the use of puaeuolana, he really thouf^t the pro- 
portion to be added and the reasons for which it was to be 
used, should be very carefully stated. It would not do 
to introduce it for all classes of work. For sen work it 
might be specified, but the proportions should be 
aeouraiely stated. He thought the theory pi pUffind 
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lUalmidMm thirt eanwnt 6%ket mt ■> udUl uliitipa w«* 
({Uite obTioiii* it did not eaq^Uin Miyiliing tervioeoble 
to too jinintilftoturtr. 

Hn W. J. A, BoTTiBVxaLD Mid be ieo<dleoted the 
introdnotion of the rotary kila by Mr. Eaneome, and | 
he undentood that one m the ohSef cause# of failure j 
tbaa wai the difficulty of getting a sufficiently good 
basic Uninu. The principal change, however, was that then 
it was fired by gaseous fuel; now it appeared to be 
always fired by coal dust, and he would 1^ glad to hear 
if the author considered that this change In the mode of 
firing had been in a large measure responsible for the 
present tucoess of the rotary kiln. 

Dr. StBtsns said, with regard to the specification for * 
Portland cement, there was one standard ho looked for 
in vain On the table, and that was the ratio of lime to 
silica plus alumina. In the pamphlet published by the 
Standard Specification Committee this ratio was given 
as a sort of footnote. He did not know why it was put 
as a footnote, because if it was intended to hold gooa it 
should have been put in the text, but there appeared 
to be some difference of opinion about it, and it might 
want revising. For that reason he should like to hear 
the author’s opinion on the matter. 

Mr. Ruodin said he happened to consult Mr. Blount with 
regard to making white Portland cement ; they were bent on 
the idea of utilising the potafeh in felspar for agricultural 
purposes, but they found the difficulty of having about 
70 per cent, of residue which they did not know what 
to do with. Then they thought of utilising it for making 
Portland cement which shoiild be white. They tried it 
in Denmark and other places, and eventually came to 
Mr. Blount and he tried it and actually made cement 
of exactly the same properties as ordinary Portland 
cement with practically very little colour. Mr. Blount 
ascribed the green colour to the 0*02 per cent, of manganese 
which occurred in felspar. But it appeared to him that 
if it could be derived from anv trace of oxide, even a 
small trace of iron in these alkalis would cause a remark- 
able discoloration. There was one point on which he 
differed from Mr. Blount, and that was that the decrease 
in the cost of producing power should have made such a 
difference to chemical manufacturers. He hod known 
of a case where £40,000 or £50,000 was spent on new 
machinery, and a saving of from 17 to 15J cent, 
resulted ; but if they calculated the interest on the money 
spent he believed it would be the other way about. I^st 
year he saw a 60 h.p. rolling mill driven by one of the old 
engines made by Mr. Watt himself, and it was quite econo- 
mical. 

Mr. CLAYTOjii Bbadlb asked what was the best length 
of a rptary kilxi, and whether any great increase in the 
length above those now in use was probable. The Edison 
kilns were made of oast iron instead of wrought iron 
or steel, and they very quickly cracked ; one of them 
had to be supported by iron bands. The prevalent idea 
then seemed to be that kilns 60 ft. long were the best, 
although some manufacturers were building them 
about 72 ft. Now, they heard that Edison had them 
in operation at a length of 160 ft. 

Mr. Blovkt, in replv, drew attention to an old machine 
for testiiw siren^h of cement which had been lent by 
MeMrs. Cubitt, winch was an interesting forerunner of 
modem testing machines. He said he should prefer to 
answer the oritioisms which had been made on the paper 
In writing, as he could not go into them at that late hour, 
and he would only refer to such points as he could dispose 
of ver;^ briefiv* As to the length of the kilns he shoula say 
a maximum length of 120 ft was not far out. The ratio of 
lime to acid oxiaes was based on Le Chatelier's equation, 
but the value 2*76 was written in instead of 3, because the 
eonsensus of opinion on the Standard Committee was 
rather agamst going the ftill length ; he quite agreed that 
the figure might be revised, and possibly raisM a little. 
Willi xegiM to Mr. Butterfield^s remarks, it was quite true 
there tras trouble, bpedrt from the basio Uq^; the 
m f of t^ffiq^lf^« i^u«6 h , 

with ^ ' 


m oBmim lil 


cement kfinwi^ not an easy matter maopeuiiteif 
among things. He thought the rqtai^ ih. ' W 

early da]jm had no great prospect before it uhtt| iMa . 
form of xuel equivalent to oil fuel, wbieh had eMmf 
proved a suooess, had been devised. This end 1M|I| 
attained when powdered coal was used. With reg«d w 
sulphur in the fuel, he did not know why it should ^ 
that sulphates should have a greater influence in one Qase< 
than in another, but he adtnttted that there were 
peculiarities in their action, and that sometlipas A 
advantage was gained by using a mixture. With ntgepw' 
to the silica in the clinker, he thought that Mr. Bainbii^ 
put the explanation correctly, but perhaps it was oleatsk 
to say that it was the surplus lime wnioh made the oemOUt 
unsound. Ho should like to join issue with Mr, 
about the practice in 1886 ; he had no doubt the worn# 
with which Mr. Reid was acquainted pursued a plSfllfloe 
bettor than he (Mr. Blount) had represented, but at tW 
same time the methods which he had dtscHbs4 
were typical of what prevailed at that time. The engmew 
to whom he hod referred was one of the largest USOTS bf 
cement, and had constructed most important WOrkSt 

Mr. Blount, replying in writing to the rest of the 
discussion, agreed that all reasonable suggestions would be 
most carefully and impartially considered oy the Standards 
Committee. He was much interested in Mr. Spoor’s 
account of a vortical kiln using as little as 14 per cent, 
of fuel, and should like further dotails, as this consumption 
was within sight of the calculated minimum. It was trqe 
that there had been much debate oonoernlng thO pw* 
missiblo limit for magnesia, and that some magnesian 
cements hehavod well ; in view, however, of the want of 
precision of our knowWge of the chemistry of magnesian 
cements, caution was obligatory, at least on those respon« 
sible for a standard specification. With regard to trasnif 
he did not think there could be two opimons as to itk 
beneficial effect on the strength of concrete ; where, when, 
and by whom it should be mixed, was another matter ^ 
on the whole the balance of advantage was with the plan 
of carrying out the mixture at the place where thb cement 
was being used under the supervision of the engineer. 

Mr. Bambor had unintentionally overemphasised falx 
(Mr. Blount’s) views regarding the obsolesoenoe of the n«e bf 
wet raw materials. He believed that from the teohnleai 
standpoint it was desirable that the wet process should be 
abandoned because of tne necessity of driving off a 
quantity of water, superfluous for any other purpose ihan 
aiding admixture. There was rewly no difficulty In 
mixing dry raw materials thoroughly; every-day ex- 
perience was sufficient proof of this. He had touched 
on the sulphate question in his oral reply. He thought 
the difficulty of making sound cement from a sandy 
raw material arose from the fact that many of the 
particles were not sufficiently fine even after earefifi 
grinding to be in such intimate contact with the iiltte ^ 
as to ensure their uniform union ; thus sfliOi^ei 
lower in lime, mixed with lime tinoombined with 
would exist side by side in the cement, tbs wimie ' 

olinker would be soluble in acids, and nevesthelSMb 
of its unsatnrated lime, it would be unsound.' 

Donnan's apparatus was, as he understood It, dokigm to 
menenre the dilatation of the test pieoe as a btook, aiWt not 
to take account of pores or fissures ; if that was the ooneot 
view, the best measurement was obtMlied when Ihe 
mercury did not find its way into the interior of the Hncl; 

In reply to Mr. Gilbert, he wished tq remark that ^ 
diagram given of a modern cement works was ohoken 
as an instance of oonteniporary practice; every 
had its different conditions to be met, anid no 4on^ fh 
some, even cheaper and simpler methods of habdUng 
would be possible ; the sketch was typicai and illoitn^ 
tive, and was not intended as a ri^ standard which 
could not b# departed from, whatever the situation and 
facilities of the worka He iwreed that as at present the 
rotatory pfroeess was relativdy young, and WM bikinfi 
oontinoaily applied to raw materials, and in 
that were not quite identical with the inatmalk and 
where it had already baen aaad, thare wa4 W tpi 
be ituiHed <» Ilk ’ni«ritji» :and the pjiii^^nia#|bd; 

add 'th 'What he '' 
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Mr. Md, thAt h« Mt it wm not hit deioription 
l•a•d to give A trno niotxue of the condition of th^ 
in lB8d, hot that Blr, Reid at that date was a littie ahead 
of his time. The experiments on fused clinker referred 
to vm of much later date than 1869, and proved clearly 
raat fused cement, if of proper composition, was sound and 
strong. The fused cement which would not set and had to 
be thrown away was either of the same composition as 
ordinary minker, or more probably was even lower in 
um; in consequence, when fused, it was little better 
than a slag, and generally inert. He thought that so far 
from a blast-fumaoe process failing to produce a homo- 

r aous cement, it was an apparatus eminently fitted 
turn out a product of unfailing uniformity. He was 
l^ad to know that Mr, Reid regarded the replacement 
or ordinary lime by cement as desirable, and not improbable. 

He thanked Mr. Friswell for his reference to the good 
wo^ in early days of Mi. Frederick Ransome; he 
had himself touched on it some years ago in a paper pre- 


sented to another institution. In his opinion the siibsti* 
tution of coal dust for gaseous firing nadhad a most 
important influenoe on the development of the rotary kiln. 

Mr. Rhodin’s remarics were ol partiouiar interest as 
showing how a waste product which was rather an incum- 
brance mirht be the raw material of a new industry; 
white Portiand cement would serve many constructional 
and decorative uses, and its manufacture might well be 
undertaken. He could hardly believe that l!r. Rhodin, 
whom he knew to be eminently modern in his ideas, 
was serious in his contention that it was impolitic on the 
part of chemical manufadturers to adopt modem power 
plant. Of course, if the cost of the power was a smaU part 
of the whole cost of manufacture, it might not be worth 
while to replace old engines, but when, as in the case of the 
cement industry, the cost of power was an important 
item in the cost of manufacture, the manufacturer simply 
could not afiord to go on using the heat engines of a 
past generation. 
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L— PLANT, APPARATUS. AND MACHINERy. 

{GorUinued from paga 973.) 

English Patent. 

DidiUing and evaporating li^ida in vaevo ; Method of 

and apparatus for . 0. Unglaub. Salford. Eng. 

Pat. 18,172, Sept. 8, 1906. 

The liquid to be evaporated, or distilled, is first run through 
a coil arranged within a jacket surrounding a vacuum 
chamber, and heated by steam traversing the jacket. 
The bottom end of the coil discharges into the vacuum 
oham^r, wherein the lighter portions of the liquid are 
▼apoiis^, and the heavier portions are discharged into 
a receiving chamber. (Reference is directed to Eng. Pats. 
17,063 of 1896; 19,262 and 19,967 of 1898; and 6972 
of 1902 ; this J., 1897, 601 ; 1002, 765.)— C. S. 


United States Patents. 

Yatiuwn pan. J. KosUlek, Prague, Austria-Hungary. 
U.S, Pat 832,677, Got 9, 1906, 

Tke vacuum pan has a “ non-soorohing *’ heating system 
movably mounted within; this consists of a senes of 
tuperposed heating ooils separated by inlet and outlet 
compartments, and so arranged that the outlet of one 
cq|l Is oonneoted to the inlet of the next Valves are 
between the ooils, so that the heating can be con- 
and the coils are provided with valved outleti 
lor the escape of condensed liquid,— W. H. C. 

ISemraUng'] machine ; Centrifugal . A. J. Ericsson, 

Aaalgiior to Aktiebolaget Operator, Stookhdm. U.S. 
Pats. 882,047 and 832,048, Oct 2, 1906. 

fin Eng. Pats. 10,862 and 19,109 of 1906 ; this J., 1906, 
968, and 1906, 418.— T. F. B. 


Separator houde ; Dietribvting device for centrifugal . 

N. & Bdk, Stockholm. U.S. Pat. 832,837, Got 9, 1906. 
See Ft. Pat 865,062 of 1906 ; this J., 1906, 1162.— T. F. B. 


Mfer/ ParoUd — . J, Kostaiek, Prague, Austria- 
Hungary. U.S. Pat 882,678, Got 9, 1906. 

Tas claim is for a receptacle for the filtering medium, 
provided with inlet and outlet pockets arrange 
aliMttately, and conaeotod to separate gutters. The 
ppii^Kats oomprisf) a lower, unperlorated o^eoting tube, 
m tolar, peiiorated hdet tto, and a jMrforated ejecting 
ofmaaotiikg aaft commtmicamg with the tubes. 

’ !'>> ■’ ' '-^W. H.'C 


Drying apparatus. W. J. MoElroy, Assignor to W. W. 

McElroy, Buffalo, N.Y. U.S. Pat 832,874, Oct 9, 1906. 
An upright oylindrical casing is divided into ohambers 
by horisontal partitions which have openings alternately 
at the centre and at the sides, through which the material 
passes from ohambor to chamber. A vertical shaft, 
driven from above, passes through the centre of the 
casing, and is provided with an adjustable rotary 
horizontal shaft in each chamber, supported at its outer 
end by a wheel which runs in a track sittiatod round the 
periphery of each chamber. A screw-conveying worm, 
supported and driven from the horizontal shaft, moves 
the material towards, and away from, the centre of alter- 
nate chambers.— W. H. C. 

German Patent, 

• 

Steaming and drying apparatus ; Movable perforated 

skdf in . H. Meyer. Ger. Pat. 172,461, May 3, 

1906. 

The patent relates to an apparatus whioh can be used 
both as a steaming or extracting apparatus, and as a 
dryer. When used for the first- mentioned purpose, the 
mateiial imder treatment rests on a perforated shelf in 
the rotating drum of the apparatus, but when used as a 
dryer, the shelf, by means of a suitable arraugement of 
levers, is made to bang loosely from one end, so that as 
the drum rotates, the material can come in contact with 
the whole of the beating surface. — A. 8. 


n.— FUEL. OAS, AND UGHT. 

{Continued from page 976.) 

Sugar cane ; Composition and pereenta^ of woody ^re 

in . Value of bagasse as fuel. H. Pellet. XVL, 

page 1069. 

English Patents. 

FUter-presHs [for peat, fte.]. J. Hemmerling, Dresden, 
Germany, ^g. Pat. 10,187, May 1, 1906. 



To avoid the contaaunatiaii of tba eai^ws4d liquid by 
fine partlolei ol toid mato, a bdlloW ebambe^ Oioos- 
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MOttoQ ^ wliioh is ^own in tiie jSffurs, is plftosd bsiw^sa 
«sdi by«r of nmtsvial wid the ocdmsry pmorikted sspa- 
Mliiitt plAto. The Hquid aooumolates in the spaces, b, 
wldoh are made lufBoiently large to contain the whole 
of the liquid expressed from each layer of material, the 
fine particles of solid matter being kept back by the air 
pressure in the chambers. The latter are connected by 
shallow cross channels at e, which are provided with 
fine passages, e, through which the air, but not the liquid, 
can esoape—W. H. C. 

Burners or /umoees; Bydrocafbon-/uef*. A. J. Boult* 
london. From Boo. in Farteoipas. per la Combustione 
liquida, Genoa. Eng. Pat. 0121, April 17, 1006. 

A HOLiiOW metal casing is provided with a compressed' 
air inlet, and also with two inclined planes (one forming 
the hearth) down which the liquid fuel flows, these planes 
being perforated with slots or holes, in such wise that 
the compressed air escapes through them in different 
directions, but substantially, at right angles to each other, 
s’.a, the perforations in the one inolin^ piano are hori- 
sontal, whilst those in the other are vertical. A series 
of ref^tory bricks may bo arranged in a suitable position 
above the burner, to ensure complete combustion, and, 
by reflecting heat on to the descending oil fuel, accelerate 
the vaporisation of the same. — C. S. 

CoJke ovens, W. Hiby, London. Eng. Pat. 27,001, 
Deo. 27. 1906. 

Ik order to protect the workmen from the smoko which 
is given off during the introduction of the fresh charge, 
the ommeotion to the hydraulic main being shut off, a 
pipe is temporarily connected to the soot door of the 
ascension pipe. This pipe, which projects vertically 
upwards, has a steam jet so that it acts as an ejector 
wnioh draws off the gases and smoko, and delivers them 
at a point well away from the door of the oven. The pipe 
is slung from«. traveller which works on a gantry extending 
the whole length of the battery of ovens, so that it can 
be moved from oven to oven as required. — W. H. C. 

Poioer Qas ; Qeneralion of . H. G. Boyd and 

W. R. McKay, London. Eng. Pat. 18,930, Sept. 19, 
1906. 

A ifiXTUEB of oyster, mussel, or other marine shells 
(9 parts), with iron, copper, or other metallic filings (say, 
I part), is placed in a vessel fitted with a rotary shaft 
and stining blades. Dilute sulphuric acid is fed into the 
mixture according to requirements, and the gas generated 
is led off through a moisture tram, and storage vessel, to 
the motor to be work^ ^ 

Qas generator furnaces. L. Bemelmans, Brussels. 

Eng. Pat. 19,617, Sept, 28, 1906. 

Tkb generator has a rotary central shaft, and stationary 
outer wall, the shaft carrying devices which continuously 
raise the fuel, both at the sides and in the centre, in vertical 
sUoes, and let it drop, so as to prevent clinkering, Ac. 
To estate the main b^y of fuel in this way, arms carried 
bj tko rotary shaft, and provided with scrapers, extend over 
the stepped grate at a small distance above it, the arms 
being m such shape that the upper face forms an incline 
in the direction of rotation ; as each arm moves, the fuel 
is raised by the inclined suriaoe, and then suddenly drops 
behind the am. In the centre of the furnace, where 
rotating arms have but little effect, a cylindrical body, 
forming a wOm or sorew*shaped incline, is provided upon 
the shut ; this likewise raises the fuel g^ually, and then 
allows it to drop abruptly. The rising and falling move- 
mentl affect the fuel throughout its entire height. — H. B. 

Qas producer furnace ; Proeeesee of regulating the tempera^ 

ture of eombmstion tn a for h^ing retort ovens or 

for other uses. H. I4. Doherty, Madison, U.S.A. Eng. 
IlM 19*716* Sept 29, 1906. Under Int Oonv., Oot. 1^, 
1901. 

dihUa PKt 690405 of 1906 s this X* 1906* 677.-T. F. B* 


Mrs. X X Bowmer, Newoestle-on^Tyiie. 
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fWitt gmte d the produoer* the halt d the gteta hSe 
uttoonneoted at ovie and, and am free from beateii ara4h«r 
obstruotioiis below, so that an L^shaped pricker# Intefted 
through the ban from below, mav be drawn ferwird^lha 
full length of the bars, thus pullmg out the oUnker* 
box-like device, which is open below and the inner jme 
of which reaches down to near the fire-bars, is figed 
over their front end ; this maintains a dear spMO at^m 
end of the bars, down through which the esetrilMiM 
clinker may fall into the ash-pit, whilst the ixii»er Ulli iif 
the box holds back the main body of fuel, prevontllfit It 
from faUing forward over the front ends of the flredMiin* 

Carbonising coals for the production of iUumiMtil\f"CliHd 
heating gases^ and apparatus therefor, IV. 

Peebles, and B. Glover, St. Helens. Eng. Pat. S9*6o0* 
Nov. 17, 1905. 

The coal is carbonised in vertical or highly inofilled 
retorts, which are heated externally by means d 
generator gases so that the coal becomes nrogrostlydv 
hotter as it descends. The upper section oz each 
which is above the top level of the coal, and thSn!li|h 
which the coal-gas has to pass, is heated to a tempenll^ 
lower than that of the sections below, whersla|y 
is subjected to the action of radiant heat sufMad^^ 
crack ” the more complex vapours efficiently, The gas* « 
its wav from the top of the retort to the hydranlia.'ldi^ 
is led through the charge of raw coal oontsined iq a oloisd 
section of the hopper surmounting the retort# whereby 
tarry and sooty matters are filtered off.— H. B. 

Petrol and other oils ; Process and apparatus hr Ike 

vaporisation of for the production of cafhstrtknd 

air. W. P. Thompson, London. fVom She. 
d’Eolair. et de Chauff. par let ProcMi^ A. Guy, NeuUly* 
France. Eng. Pat. 3892, Feb. 16, 1906. 

Ik the process of carburetting air, wherein Gie pet^ior 
heavier hydrocarbon is fed, acooi^ng to requ&effibhts, 
on to the surface of a body of water within the oarbueetUng 
chamber, the evaporation of the hydrooarbon is qnfakeaea 
by heating the water by means of an external soima of 
heat, as, for example, an ordinary hot-water ciroulsM&g 
device— H. B. 

Qas [Carhuretted a»r] for illuminating and heating purposee ^ 
from petroleum spirit or other volatile oil or spirU ; 

Apparatus for prmucing . B. K. Green and 0. A. 

Horn, Great Malvern. Eng. Pat. 5222, March 3* 1906. 
The apparatus consists of a carburetting chamhat* Into 
which a part of the air supply is blown through pipes 
immersed in the hydrocarbon, so as to produce a ipvny* 
whilst the other portion of the oir-supplv is pmjsctsa 
into the spray ; a series of vertical pipes, leading tbs gii . 
upwards to a drying and condensing chamber* is 

cnarged with calcium chloride or oath-stone ; and a 
back-flash safety valve fixed in the outlet hopt the 
condenser to the gas mains. In order that the gss tiro* 
duotion may vary automatically with the oq&Sttinp^n* 
an air-escape valve, controlled by the internal {HMufa 
of the apparatus, is provided on the air-tupply pll^.dl ^ 
carburetter : if, owing to fall in the gat consumprian* 
the prersure rises, the relief valve opens more or IsM and 
allows more or less of the air to escape into the atm^f^re. 

Carburett^ air; Apparatus for the production oj^ 
Economic Safety Gas Co., Ltd., and C. 0, 

London. Eng. Pat. 12,076, May 23, 1906. 

Thi apparatus comprises a hot-air motor* the bumr ol 
whioh u fed with gas from the apparatus ; a blower* drivin 
by the motor* and forcing air through a pipe nddob Ip 
situated near the motor flame so as to be heated I n 
oarburetter* throu^ whioh the warned air passep f and 
a gas-holder. The oarburetter consists of # hmmanl 
oa&g* divided by a partition into two ooffiptMilitofnls, 
From tbe smAfler ohamber* iriiiob is in mmtmSm 
with tke petrol and wsrm-air sa{#tii 
fipee 0Jri«i4. loto tbf 

m I* jo)w*jp«trif 

that Wimm upwards at a apnaar into Hw 1 


lar* 
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^ 09009 wm Uptida* A* Elsenbans, 

Ommy, Mag. P*t. 25,666, 
^4 iit Conir., D*o, 13. 1904. 

^ j., igoe.4eB.-T. f. b. 

fajjiMWnirf Oilior MM. ; Afparatut for iotteting . 

Hi S. Bantter And 0. P. P«soheux, trading as Soc. H. 
m^aad pAMheux. Paris. Eng. Pat. 3371, Feb. 12, 
ilCtf llndar fat. Canr., Feb. 252, 1906. 

Tnn amratus consists essentially of a sensitive balance 
molosed in a case open to the surrounding air by means 
^ (jpratings ; one arm of this balance carries a hermetically 
dci att rii oeptacle containing air at the usual temperature 
Uhd OT0#ftti*e, the other arm carries a stirrup'shaped tray 
tl»® same surface as the closed receptacle, 
rhe'^b^t df balancing in this way is to cause dust to 
elitfir e(^ally on the receptacle and its counterpoise. 
^ jbalanoe is adjusted so as to be in equilibrium in 
oimi^y: air ; when, through the presence of foreign gases 
itt JW outer air, one side becomes heavier than the other 
ano ^anoe inclines either way, pointers on the arms 
slipLli^^ niacoury cups and close an electric circuit, thereby 
an alectrio bell. Difference in temperature of the 
mcjoaM and outer air are equalised by a compensator 
nxsd to the end of the arm which carries the counterpoise. 

CQinpensator consists of a spiral of soft iron ana sine 
aoMcmd together, with the zinc on the outside. Expan- 
iiepn or contraction of the spiral through diffei*enoes in 
teniperaiurc^ causes a reel to slide horizontally on a wire 
attnohed to the beam in such a way that equilibrium is 
maintained. (Compare Eng. Pats. 16,694 of 1884; 7846 
of 1991 ; and 11,703 of 1896 ; this J., 1886, 74C.)-«A. G. L. 

Olow Umpa ,* Proeeaa of manufacturing liglU-cmitting 

hodiaa for eUetric , and of connecting them unth the 

9npidf eondwiora. H. Kuzel, Baden, Austria, Ene. 
Pat. 6129, March 2, 1906. 

Sni JV. Pat. 366,267 of 1906 ; following those. — T. F. B. 


UmrjBD Stateh Patents. 

Oombuatible gas from carbonaceous lipids ; Process and 


apparatus for gemraiing a . F. Cotton, 

N.8.W. U.S. Pat. 831,836, Sept. 25, 1906. 


Hornsby, 


SwEng, Pat. 18,291 of 1904 ; this J., 1004, 1021.-~-T,F.B. 

and combustible for internal combustion engines; 

Mgnid auitdble as and process of making the same. 

W. Oppenheimer, Ewell. U.S. Pat. 832,409. Oct. 2. 
1906. 

San Eng. Pat. 4271 of 1904 ; this J., 1906, 722.— T. F. B, 

; Process for determining the heating power 
K M Junkers, Aix<Ia-CnapeUe, Germany. 

IjL$. Pnt. 832,611. Oct. 9, 1906. ^ 

Ban Eng. Pat. 18,847 of 1904; this J., 1904, 1116.— T.F.B. 

CoHng apparaiua. W. Kennedy, Pittsburg, Pa. U.S. 
Pat. 831,108, Sept. 18, 1906. 

Tnn slant claimed, comprises coking bods on which 
movable ovens are mounts, the gas-exit pipes of which 
commtmicate with a gas-exit flue beneath the coking- bed, 
when the ovens are in position. When the coking process 
is complete, the ovens are lifted by means of a kind of 
travelling ewane, moved over a oar, and the mass of coke 
dfsoharged into the latter. Means are provided on the crane 
for a charging-hopper for delivering coal to the 
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^or mating -™. T 4 . P. Lowe* San 

U.a Pat, 888,074 Oct, 9, 1909. 
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o^b^on chambec. The Mpa f ~ 
an oitllet aonte distance up thp vei 
rattia» ahd means are nrovided for t 
into the oombostion cnamber. Oil 1 
into the chamber at a point on the 1 
opiate to the coking and oombui 
thus burned at one end of the cae^g, and the 1 

combustion pass in one direction enthoely d 

casing, whereny the refractory material next to the ] 
of combustion is more highly heated than the rest d 
material ; also means are provided for excluding ■, 
and for passing oil and steam through a portion d ^ 
refractory material nearest the point of combustion A 
one direction, and for simultaneouriy passing oil and Ste^ 
in the other direction through a portion of the refracts, 
material on the other side of the outlet. — W. C. H. 

Gas Producer. A. M. Gow, Edgewood Park, Pa. tT.S« 
Pat. 831,864, Sept. 25. 1906. 

Thx producer consists of an upper (down-draughty chamber 
and a narrower lower (up-draught) oham^, the two 
being arranged out of vertical alignment and oonneoM 
by nioans of a lateral passage, through which fuel ma« 
be discharged from the upper to the lower chamber, X 
gas off-taka is situated adjacent to tills passage, in the 
gasification ohamlier formed at the top of uie lower 
chamber. Means are provided for feeding fuel to the upper 
chamber, and for controlling, independently, the supply 
of air and steam to the upper and lower chambers. — CTs. 

Oases ; Apparatus for manufacturing and mixing — r-, 
B, I^ooinis, Hartford, Conn., and H. Petti bone, New 
Rochelle, N.Y., Assignors to Loomis- Petti bone Gas 
Machinery Co. U.S. Pat. 833,137, Oct. 9, 1906. 

See Eng. Pat. 6911 of 1904 ; this J.. 1904, 929.— T. F. B. 

Oas purifying materials; Apparatus for eating . 

J. J, M. B6oigneul, Nantes. France. U.S. Pat. 813,114, 
Oct. 9, 1906. 

See Addition of April 26, 1905, to Fr. Pat. 346,071 of 
1904 ; this J., 1905, 1067.— T. F. B. 


French Patents. 

Coal ; N ew artificial compost^ of a mixture of beet* 

j psdp and powdered coal, looodroharcoal, or cohct and an 
agglomerant. J. P. Reneaux. Fr. Pat. 366, UL 
April 28, 1906. 

The residual pulp from beet sugar works is ground (after 
drying if desired), and is then mixed with about 30 per 
cent, of powdered coal, wood-charcoal, or coke, the whSe 
being rendered coherent by an admixture of a^ut 10 per 
cent, of pitch, or other suitable adjunct, and raeiaed into 
any desired shape.— 0. 8. 

Fud ; Production of by traatment of “ vinaaae ” ar 

the liquid residuea of alcohol diatUlation, J. T. ConnelL 
F. F. Haldane, and J, Thomson. Fir. 366,064 
May 29, 1906. Under Int. Oonv., July 6, 1904 

See Eng. Pat. 18,914 of 1905 ; this J., 1906, 604.— T. F. B. 

CarburetUd air ; Apparatus for producing . Eoooomio 

Safety Gas Co. Fr. Pot. 386,647, May 28, 1906. 

See Eng. Pat. 12,076 of 1906 ; preceding these.— T.F.B. 

Hydrogen gas ; InstoHaHon for the production of . 

A. Thoms. Ft. Pat. 866,668, May 29, 1906. 

A CENTRIFUGAL pump, which takes gas from a hydrogen- 
generator and dehvers it into a gas-holdar, U driven by 
means of a gas motor, the gas-aupi2y cook of whieh u 
BO oonneoted to the bell of the gas-holder that the gas 
is praot&caliy shut off when the beUis f^ and ia tuimd 
on as the bell descends. The cook which admits the gas 
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Mectro^t ^ fUamenis of pure graphite for deetrk lamps. 
M. Creata. Fr. Pat. 366,14jS; May 12, 1006. 

GBaWTi, from which all impuritiea have been removed, 
la miipM into a^te with collodion and a amall quantity 
of iwtroleum. The paste is formed into pencils or fija- 
menta, and the solvents are then driven oflF.— H. B. 

ineaadeaeence deetric lamps ; Process of making conductive 
eonneettons^ of metallic character, between (he filaments 

^eurre^ leads of . H. Kuael. Fr. Pat. 366,267, 

May 16, 1906. Under Int. Conv., Aug. 4, 1906. 

For making the Joints between the filaments (especially 
carbon fflaments) and metallio leads of incandescence 
lamps, there |,r© employed, as solder, the carbides of 
refractory metals, such as manganese, tungsten, thorium, 
«c., the carbides being either pure, or containing excess 
m carbon, or in solid solution in excess of the metal. 
For example, the ends of a carbon filament and of a nickel* 
wre le^ are *pped into fused tungsten carbide, and the 
two ends are then united ; or the carbide, finely powdered, 
m^ M mixed with an agglutinant, such as gum arabio) 
and then applied to the ends to be joined, the joint being 
next dned. and finally raised to a white heat in a suitable 
atmosphere. The carbide may also be formed in the 
proceu of soldering ; for example, a mixture of 90 parts 
of powdered vanadium, 6 parts of graphite, 6 parts of 
gum arabic, and a little water, may be applied to the ioint ; 
on heating, vanadium carbide is produced. — H, B, 

m.— OEITRUOnVE DISTILLATION. 

TAB PRODUCTS, PBTBOLEDH, 

AND HINBRAL WAXES. 

(OontitHfed from page 978.) 

Crude petroleum ; Dsterminatim of icoler $» - 
Graefe. Petroleum, 1906, 1, 813—817. 


E. 


AocKXaniNa to the author, the methods proposed by 
J^eaynski (this J.. 1904, 604) and by Netteliftois jf, 
1904, 962) for the determination of water in crude 
petroleum do not give conoordant results. The method 
oi inferring the proportion of the water by the difference 
of specific gravities of the crude oil and of the dehydrated 
oil 18 shown to be inaccurate. The author proposes a 
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Skousr Fatutt, 

Bewaffe 4u^ and other waste msdters 
anpn ; JJ^fuHive dismaiion of ^ — ulmUie 
of by-prodwts such as ammonia and M ‘ 
and the utiliaaiion of the residue, d. C. mu 
london, and G. Watson, Leeds. Eng. Pel 
Sept. 27, 1906. ^ ^ 

preoipitat^ sludge, from which the greateit'‘i 
the water hw been removed by pressing or oth^' 
IS introduced into a retort, and subjeotM 
mid steam. 
into gaseous and 





subjected to the 

. The organic matter ' is deUrami 

into gaseous and oily products, which are reooeeiMHS 
usuarraanner, whilst the residue is converted into atomoi 
iho retort 18 surrounded- by flues fitted with damn 
so arranged as to permit of the formation 6f lenji ||f‘ 
different temperature, some of which may be so far hhgM ^ 
that the cartwnaoeoiis residue may he burned 1>y the 
oxygen resulting from the decomposition of the sWhk 
the retort bemg heated by the waste gases given Off by thh 
matenal, or by previously treated and heated air with 
or without the addition of producer or other g*^ 
retort is preferably vertical, and is fed from* 
rrovision is made for the continuous removal of thg sp 
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employed after suitable treatment as preoinitant 
sewage. — D. B. r f- ^ 


Unitbd Status Patents. 


P. Jackson, 

, Macon, Ga. U^ 
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Pat 


Betort \for wood distillation 
J. S. Schofield’s Sons C 
882,976, Oct. 9, 1906. 

A OLOSBO cylindrical vessel with a removable cover 
one end is mounted by hollow trunnions on a sumiorl 
so that it can be inolmed at any angle. Two pe relh d 
perforated pipes, connected by a cross pipe at the oeedve^ 
extend the whole length of the vessel paraffdl with atn 
close to the interior surface, so that when the vcMel il Hi fhj 
horizontal w working position they Ue parallel with 
/ u “I' ,, “ connected by a pipe witli ana 

of the hollow trunnions through which steam can be.ki£ 
duoed into the perforated pipes. The products of '* “ 
lation escape through an opening onposite t2ie 
inlet, which is connected to th ” 



Hydrocarbon oils ; Reding and purifying 

Washington, D.C. U.8. Pat 826, 08§, July Vt; 

Th® distill^ oil is filtered through a porous ehittfi 
iKMit material such as palladium black or platittttm 
•pong®, ohar^ with hydrogen or absorbable hydroged^ 
carrying (hydrocarbon) gas or vapour, a supply «l suoli 
gas or vapour being kept in contact with t^alworbent 
matenal during the filtering process.— 0. 8. 

** Mastic^' ; Art of producing — . H. Fieohke, Heif 
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of grumlaied wotarproof moterial, and softan 
iam so that they adhere to form a itiff plaatio maM« 
6oeh a man may be laid in any deaired form or position 
before the action of the solvent ejctends to the interior 
of the grains of granulated waterproof material.— W. C. H. 

Frsn^ Patjnt. 

JfAierof oil§ furnishing a stable emulsiont and mineral- 
oU soaps that dissolve to a dear solulion ; Method of 

j^apanng . E. Junginger. Fr. Pat. 306,298, 

"Maroh 29, 1906. Under Int. Oinv., June 20, 1005. 

^ al]l^ compound of a sulphonated oil (Turkey red 
Oil) IS treated with a salt of magnesia or other soluble 
' lie salt that will furnish a soluble product, and the 
compound is mixed with an equal quantity of 
^ . aold ana suffioient ammonia (sp. gr. about 0«910) 
to.^part an alkaline reaction and clarify the mixture, 
wlm^OPon the whole is incorpoiated with mineral oil 
and allpwed to cool. To produce a fairly clear and 
soap, this product is dissolved in hot water along 
wltn about 3 per cent, of calcined potassium or sodium 
cafjbc^te (calculated on the weight of the oil). This can 
be ponoentrated by heat to the consistence of ordinary 
soli, soap.— C. S. 

..r GxfiMAN Patents. 

mmingappa ralus for tar and other inflammable liquids 
am t^se liable to froth De Olercq's Patent-Ges. zur 
Pahfikatlon der Teer> und Dachpappenmaschinen 
m. b, H. Ger. Pat. 166,723, Jan. 27, 1904. 



Tbi feature of the type of apparatus, of which the accom- 
pulping diagram is an example, is that the tar or other 
liquid is caused to circulate, by means of the pump, c, 
from the jacketed still proper, d, through the coil, a, in 
vdiioh it is heated by the gases from the furnace below, 
and is then pumped back, through 6, to the still. In 
ihis way, it is stated that high temperatures can be 
attalnea, without risk of frothing or fire. — T. F. B. 


oils for impregnating^ preserving, and disinfecting 

^rposes; Process for Uforking up heavy . H. 

Kfitdlinger. Ger. Pat. 168,611, Jan. 21, 1906. Addition 
«o Qer. Fat. 121,001, May 24, 1899. 

TskI antlseptio properties of heavy tar oils are said to be 
oopilderably increased by the admtion of normal or acid 
(aiibllie) smts of fatty acids from propionic acid to oaprylic 
aoid» or of the corresponding acids of the acrylic acid 
oeiiei ; these salts are more readily soluble in the tar oils 
are acetates.— T. F. B. 


\nts ; Apparatus for testing . J. Walther. 

•. Fat. 171,181, May 29, 1904. XXIII., page 1068. 


1V.-^L0U1I1NG MATTERS AND 
DYESTUFFS* 

[Continued from page 978.) 

New method for the preparation 
Ber., 1906, 88, 8006-^2a 

the aorion of aodamide on 
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attlphemio aoid group ; (2) by feplaoemeait of hydrogen in 
the naphtiiolB and iia]mthylaminee ; (8) by re^aoemadt of 
hydrogen in napbthaleDe itself in presehoe ot aubstanoea 
capable of sup^ying oxygen. From the 1:5*, XsS-, land 
2:7-na " * * * .... 


onlo acids the 


amino- 


m^thols were prepared in good y^d. In the case of the 
2:0. and 2:8-naphtholsulph^o acids the entering amino- 
group {did not take the place of the eliminated sulphonio 
p, but l:6-aminona{mthol was produced in each paae. 


hen /I-naphthol (30 grms.) was heated with 14 parta of 
Bodamide in presence of naphthalene for one to two hours 
at 205° — 220° C., hydrogen^ was evolved, and l;6-amino- 
naphthol (16*5 grms.) obtained. a-Naphthol similarly 
yimded l:5*aminonaphthol. Naphthionio aoid gave 1:4- 
naphthylenediamine together with a-naphthylamine. 
Anthraquinone-jS.suI phonic acid gave an aminoanthra* 
quinone, m. pt. 256° C., which did not correspond to the 
two known aminoanthraquinones. The napnthylamines 
behaved similarly to the naphthols : thus from a- 
and j3-naphthylamine, 1:5- and l:6-napbthylenediamme 
respectively wore obtained. Naphthalene itself, when 
treated with sodamide in presence of phenol, formed 
substitution products, and a-naphthylamine as well as 
l:5-uaphthylenediamme resulted. — J. C. O. 


Phenylhydrazine ; deduction with . New method 

for the preparation of the b-amino-derivative of saliedie 
acid. £. Fuxeddu. Qaz. Ghim. Ital., 1906, 86 [2], 
87—89. 

The method described by Oddo and Fuxeddu (this J., 
1905, 1103) for the reduction of hydroxyazo compounds 
by means of phenvlbydrazine can be used for the prepara- 
tion of 5*amino8aiioylio acid, which has recently be^me 
of importance in the dyestuff industry. The bonzeneaso- 
derivative of salicylic acid, ((X)OH)(OH)CoHtN:NCfHB, 
(m. pt. 211° 0.), was ^Mrepared by combining 14 grms. of 
salicylic acid dissolved m 45 o.o. of 20 per cent, sodium 
hydroxide solution, and diluted to 200 c.c.,*with the diazo 
solution obtained from 0 nms. of aniline, 30 o.o. of 40 
per cent, hydrochloric acid, and 50 c.o. of 20 per cent, 
sodium nitrite solution. Five grms. of the azo compound 
were heated with excess of phenylhydrazine to 100° C., 
and the soiiroo of heat was then removed ; the temperature 
rises to 185° 0., and the reduction is complete in about 
10 minutes. The pure aminosalicylic aoid, (COOH){OH) 
CoHg.NHg, is obtained, with a quantitative yield, by 
w'ashing the product with petroleum spirit. It forms a 
white crystalline mass, witn no definite melting point, 
which b^omos brown when exposed to the air. It is 
soluble in dilute alkalis and acids. — A. S. 


lA-Anthraquinone. 0. Haslinger. Ber., 1906, 88, 
3537—8538. 

Disnbl (this J., 1906, 309) gives the melting point of the 
above compound as 200° C, The author, however, states 
that at C. blackening takes place, the sultetanoe 
undergoing decomposition, its conversion into quinizarin 
has l^en further investigate and the progress of the 
reaction followed quantitatively. From 2 grms. of the 
anthraquinone, 2>6 grms. of diaoetyl-1.4-anthrahydro* 
quinone were obtained. This crystallises from alcohol in 
^most colourless needles, melting at 109° 0., and it can- 
veried into diacetylquinizarin when subjected to oxidation 
with chromic and glacial acetic acids, 2 ^ms. of the hydro- 
quinone yielding 1*4 grms. of the ^acetyl compound. 
For the production of qninizarin the latter is treated with 
sulphuric aoid, 0*9 grm. of diacotyl derivative giving 
0*6 grm. of quinizarin. — D. B. 

Bydros^nthraquiwmes ; MeikyUttion of — , C Qraebe, 
0. Tnode, imd H. Bernhard. Annalen, 1906, 848 » 
201—231. 

HynBoxTANTH&AQirzNOirxs containing the hvdroxyl 
croup in the 1 -position either resist meth^aticn whol^ or are 
^ unperfeotly meth^ated. Better results are obtebied 
when tne oonreipondmg deeoxy-derivativee are iubjeoled 
to metbylation. From the reiwtiiig etbais the leepeottve 
methoxyanthraquinoDioe are . thei^pon ohtahNd 
oxidatiflii. DeeoxS'aliaarin 

by treatittg deeoxyalisariii irtth dimethyl eelpMe In 
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•IMm It oTTitalliaas in oeedlea mating 

At lo^ C, Mia loili to^jndid sn oxime or aoetyl derlretiTe. 
Tho diethyl ether mefta at 128^ 0. By oabjeotJng the 
dimethyl ether to oxidation with aodium chromate and 
dadail acetic acid, alixarin dimethyl other (this J., 1905, 
102) ia oUained. Alizarin mono-methyl ether, like alizarin, 
can only he completely methylated when it is first reduced, 
then methylated, and eventually re-oxidised. Alizarin 
dimethyl ether is reduced by zinc dust and ammonia to 
desoxyalizarin dimethyl ether. The action of diethyl 
sulphate on alizarin in alkaLhie solution leads to the 
formation of a diethyl ether which crystallises in yellow 
needles mdting at 162® C. Flavopurpurin dimethyl 
ether obtained by treating flavopurpurin in alkaline 
solution with dimetl^l surphate forms yellow needles, 
which melt at 239® 0. It is also prepared by heating 
the trimethyl ether with sulphuric acid at 100* C. The 
latter was produced by methylating desoxyflavopurpurin, 
and oxidising the resulting ether with sodium chromate 
and glacial acetic acid. It crystallises from alcohol in 
needles which melt at 226® — 226° C. When hydroxy- 
anthrarufin is subjected to direct methylation, its mono- 
methyl ether is formed. This molts at 202° 0., and does 
not possess tinctorial projwrties. Reduction with zinc 
dust and dilute ammonia gives rise to the formation of 
1.2.6-trihydroxyanthrone, the desoxv-derivative of 
hydroxyanthrarufin, which melts at 268* C. and gives on 
methylation a methyl ether melting at 140° C. Hydroxy- 
ohrvsazin tiimethyl ether was prepared by i^ucing 
hyaToxyohrysazin with zinc dust and ammonia, methy- 
lating with dimethyl sulphate, and oxidising. It melte 
at 167® 0. and is converted into the dimethyl ether when 
heated with sulphuric acid for 15—30 minutes at 100® C. 
Tha mono-methyl ether is produced by direct methylation, 
forming orange-yellow needles which melt at 220® C. 
2-Methoxyantnraquinone was obtained by methylating 
2-hydroxyanthra<minone, whilst tJio l-methoxy-derivative 
was best prepared by heating the sodium salt of erythro- 
hydroxyanthraquinone with potassium methyl sulpliate at 
200® C. The latter melts at 169 -6° C, 2.7-Anthrapurpurin 
dimethyl ether, melting at 241® C., was produced by 
methylating anthrapurpurin or heating its trimetbyl ether 
with sulphuric ooid at 100® C. The latter was formed 
by treating desoxyanthrapurpurin with dimethyl sulphate 
in alkaline solution, and sunjeoting the resulting ether 
to oxidation. It oryetallises in yellow needles melting at 
201* C. The direct methylation of purpurin leads to 
the formation of an orange-red mono-methyl ether melting 
at 240® C., whilst the methylation of the reduction products 
of purpurin gives rise to the production of xanthopurpurin 
methyl ethers. — D, B. 

Pkenowfraninea ; Symmetrical and vnsummetrical 

[Aztne dyestuff e\ 11. P. Barbier and P. Sisley. Bull. 

8oo. Chim., 1906, 86, 858—868. 

Whsit the two phenosafranines (see thisJ., 1906, 1296) are 
diazotised under similar conditions, the solution of the 
•rmmetrioal itomeride rapidly change to blue, whilst 
that containing the unsym metrical ^aso changes very 
■lowly; this difference in rates of diazotisation may be 
utiliiM to separate a mixture of the two isomerides, if, 
after a few minutes, the diazotised solution ia extracted 
with an^ alcohol ; the greater portion of the unaymm- 
pbenosalranine is extracted, most of the symmetrical 
Momeride having already been diazotised. Another method 
of separation ooiuists in extracting the solution of mixed 
hydrochlorides with pure chloroform ; no symm-phenosa- 
franine is extracted, but the majen* part of the unsym- 
metrical compound is removed ; it is stated that 5 per 
cent, of azophenosafranine ** can be detected in this way- 
The authors conclude by describing the preparation of 
the pure uil^drous hydrochlorides, the hydroohlorideB 
oonfainiug 1*6 and 5 mols. of water of crystallisation, 
thb'Wphates, nitrates, and oxalates; also the hydro- 
chloride of vnaynfmetrical phensoafranine oontaiaing 
8 moli. of water, attd that of symmetrical phenosafranine 
oo n t sjining 4 ihols. of water of oryitallisation.— T. F. B. 
Aamttkine tm^nde ; Infliunce of the carbon double 

Md Ml teW of ^ R. Ildhlau and E. Adam. 

tm wititMi hafre hites^ted the itzomethtee compotuida 


from the point of view that an Inoreaaa in the owOilhitM 
ohromophores in the moleeule leads to an 
depth or oolour. For this purpoae the 
was chosen. Compounds postesi^ thl* gtonp ttiie 
obtained by condensing cinnamic aldohydsa vnth 
amines containing an auxoohrome sronp. To detriMab 
the inftuenoe of the group— 0:0-— the simple azomeime 
compounds were compared with the fc 
following Bubstanoes were examined with 
increase in oolour by the introduction of ol^ 

and auxoohrome groups; and the change of 

to their position : tee condensation products of ( 11 p-a 
dimete 3 daniUne, (2) p-aminophonol, ($) 0^amuK:;p1 
(4) l-amino-4-napbthol, (6) l-amlno-2-naphthQl^^ 

l:2:5-aminosalioylio acid with benzaldehyde, 

nitrobenzaldehydes, and p-dimeteylamino-benzalfiim^ 
on the one hand, and with cinnamic aldehyde, thb toUb 
nitrooinnamio aldehydes, and p-dimethylaminoelnfiri^ 
aldehyde on the other hand. Thus oinnamyl’'*^ 
aminodimethylaniline is yellow, whilst tee tero8 1 
nitro-oompounds are orange to dark red ; p*il(trpte 

ideneaniline is yellow, and p-nitrocinnamyiidehe-p 

dimethylaniline is dark red. The above-meiltkibri^ 
substances do not all react in the same mannbt'V 
under normal conditions o- and p-ammophehdl ' flii^ 
addition products with the three nitrob^aldehydee, 
and judging from a number of other similar oases oQoqifte 
in literature, it would appear that the preteuoa pf 
groups prevents the elimination of water in teesenrapfloiis. 
A large number of examples from literature Miring 
on the subject are cited, and further results will be pub- 
lished later. — J. C. 0. 


Synthetic organic dyeatuffa ; Action of liquid stdnknr 

dioxide on certain . £. Qrandmougin. 2S. Faroen- 

Ind., 1906, 6, 388-385. 

Liquid sulphur dioxide behaves as a solvent towards 
organic dyestuffs ; it does not act as a reducing^jigeiiit or 
as an acid. Benzeneazo-p-naphthol and sirailsir dyastulft 
were crystallised from solution in the liquid sulpliur 
dioxide, such solution being very similar in ooiour tb tliose 
which are obtained with glaoial acetic acid.-— J. 0.:O. 


English Fatznts. 

Colouring maUera [Dueatuff^ ; Manufacture of Um and 

black [Ato] . Read Holliday and Sons, J. Tumari 

and H. Dean, Huddersfield. Eng. Pat. 22^618, Hor. 
1906. 

By combining diazotised p-aminobenzeneazo-a^naphh|i9fi'^ 
aminesulpbomo acids (1:6 or 1:7) with 1 mol. of aorioik 
naphteolmonoBul phonic acid in alkaline solutifm^ in|^ 
mediate products are obtained, which, when ftiH|^r 
diazotised and combined with 1 mol. of m-pfaenymib* 
diamine, m-toluylenediamine, or ohloro-m-ph«ayMi- 
diamine (1:2:4), lead to the formation of blue to hliiriril* 
black dyestuffs, dyeing cotton directly and ponijiing 
great affinity. -D. B. 


Colouring maUera [Dyeatuffs \ ; Production of JEL 

Vidal, Huddersfield. Eng. Pat. 28 J40, Nov. 17, 

Blve-blaox dyestuffs which dye cotton direct are prodriM 
by heating p-aminohydroxy-oompounds with 
and then adoing caustic soda solution (iff B.) .to ^ 
melt at below ll^ 0. The fiuid mixture solidl' 
is dried. Example A mixture of p-amii 
(100 kilos.) and sulphur (60 kilos.) is melted, and & 
heated at 160^—200^ C. until the whole is solid, 
product is crushed, and mixed with 75 kilos. of;OMtrilio 
soda solution (40® £.). After solidifioaikm tea itti:KtWb 
is dried below 100® C, and crushed. ^ . 

A dyestuff produoiim a blacker shade may be obtai^ 
by adding sulphur (18 kilos.) at lodinm snlpbide^^ 
knoa.) or^th to the melt before the final 
takes place. The p-amtnophenol may be ie|ilaopd% Ae 
oorveaponding anuno-ortho- and amhib^tDeta^otiriil, 
L'2ti*iMmiho|)hettdl, l:4«anitecma|teriiri, ^ i 1^^ 
tiril of terite the <|tian<4ty of 
' Mtem to the' Increase; of 








Mo.niJfmwe cf a M — ^ [fWiHWiVoJM]. 
&lkll« liiifl Oc». tobrioh on toti®, Oormany. 

;iii.,P»t. ttl85?, July ZO, 10P6, tJnaer Int. Conv., 
' IJpy. t3* 1905. 

it« hat boon found that the prodtiotii desoriM in Eng* 
Pat» 02^786 end 23,^16 oi (this J., 1906, 424 and 
TiO) eomhiae leadily with iaatin reeultiog in oondenaation 
ftw^ete having the formula i 

C,H*<^C:C<c'“^>NH 

hba^lo^ndfig red dyecktuffs, which are insoluble in water, 
hut diieaTve in alkaline reducing agents. —B. B. 

,,,4i ’ Uhitid Statm Patents. 


digbily tointic ia irihw. uid only «n^l^ yWjr Aiwy 
In air : it it to stable that it can be used in indni^* 
Five Idiot, of the dyestuff, in the form of a 30 |>er pto^ 



gradually to 60®— 70® C., until reduction is completoj 
the proauot is run into dilute acid, in absence of aiiLaiid 
the precipitate filtered and washed with water. Thio- 
indigo Bed may also be reduced in alkaline solution by 
thloindoxyl or thioindoxy! carboxylic acid (see IV. Pat. 
366,61 1, preceding this). — T. F. B. 

ChloroacetanUidf.8 ; Process of making . Farbwerke 

vorm. Meistor, Lucius, und Brihiing. Pr. Pat. 366,646, 
May 28, 1906. 


jOyeduff ; Process of making a red vai-dyting [from 

IMii^tkioacelic acid], G. Engi, Assimor to Society 
of Chemical Industry in Basle, Switzerland. U.S. Pat. 
^1,644, Sept. 26, 1906. 

Ban Eng. Pai 4687 of 1906 ; this J., 1906, 470.— T. F. B- 

Df^eivff { BUsck polyato , and 'process of making 

some. A. L. Laska, Offenbach, Assignor to ("hern- 
Pabr. Griesheim'Eloktron, Frankfort-on'Maine, Ger> 
rntny. U.S. Pat. 832,393, Oct. 2, 1906. 
fi»» Eng. Pat. 6189 of 1006 ; this J., 1906. 750.— T. F. B. 

French Patents. 

AfUiiroeene c^omponnds ; Production of new . 

Badisohe Anilin und So<ia Fabrik. First Addition, 
dated May 7, 1906, to Fr. Pat. 367,239, Aug. 26, 1906. 
Under Int. Conv., April 12, 1906. 

See Eng. Pat. 10,606 of 1906 ; this J., 1906, 761— T. F. B. 

THiUfryephihene ; Process for preparing derivatives of . 

Kalle und Co. Fr. Pat. 366,61 1, May 26, 1906. Under 
Ittt Conv., March 9, 12, and 27, 1906. 


Yields of w-chloroacotanilide or its homologues, amount- 
ing to 70 per cent, and upwards of the theoretical yield, 
are obtained by heating a suitable salt of aniline or one 
of its homologues with monochloracetic acid, in presence 
of a chloride of phosphorus or of sulphur. For example, 
260 parts of aniline hydrochloride and 200 parts of 
monochloracetic acid are heated together to about 100® C., 
in a vessel provided with a stirring device and a vertical 
condenser ; 1 00 parts of phospnorus trichloride are 

gradually added to the mixture, and the heating is carried 
to 140®— 160® C. for a short time, and the product allowed 
to solidify, when it is introduced into water, and the 
ohloroacetanllide filtered off and re- crystallised if desired. 

— T. F. B. 

V.->PREPARlNO, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

{Continued from page 982.)^ 

Textile fibres ; Chemical functions of . "L, Vignon. 

Compt. rend., 1906, 143, 660—662. 


OsLORAOiTio acid is condensed with o-aminothiophenol, 
and the product further condensed to form an inner 
anhydride ; this may be saponified by heating with dii\ite 
alkali, o-aminophenylthioglycollio acid being produced 
This is diazotised and treated with cuprous cyanide, 
whereby the o-oyano-dorivative is obtained. Saponifying 
agents convert this successively into the amide of 
poeny1thioglyool-o-oarboxylio ocid, and a-aminothio- 
nafditbeneoarboxylio acid. 


a x 

C.C€ 


Twenty per cent, sodium hydroxide solution may be used 
fur the eondensation. The carboxylic acid may be con- 
wurted into a-aminothionaphthene by gently heating 
with dilute acids, and, by further heating, into a-hydroxy- 
tbionaphthene (thioindoxyl).— T. F. B. 

Phmykhiag(ycol-o*carhoxylic acid ; Process for pre^ 

paring . Kalle und Co. Fr. Pat. 366,612, May 26. 

. im Under Int. Conv., March 9, 12, and 27, 1906. 
A (iPottmOK of diazotised anthranilic acid reacts with 
fodinm pdysttlphides, at low temperatures, with evolution 
bf nitrogen, l^en this has ceased, the original yellow 
ttlntitn will have become colourless, and acids will 
imMlpftate from it a tkio-derivatire of benzoic acid. If 
tbloraeetio acid or one of its salts be added to an alkaline 
Mlntion of this compound, and the mixture heated to 
'OllDiit 80* C. and fifthred, phenylthioglycdl-o-oarbo^Iic 
mny be pV(4}ipltkM by atWition of afcfds.— T. B, 

Zmaindigo far iHc UM-dindalivc 

FV. Pat. 368,613, Kay 26» 1906. 

Bid (see Fr. Pat. m^m ti 1066 ; this J.. 
1806, |t4) may be reduced to a ^co4erivathre of add 
nkiiantir by treatment with a fencing agent. If tbe 
il iffe^ in alkaiism adntient the elkali salts 
: nif m md ^ Ime bam is 

pia^mted Arm these by df ao(di t ft is very 


The author has continued his former researches (this J., 
1890, 771 and 866) on the behaviour of wool, tilk, and 
cotton when immersed in solutions of acids, bases, and 
neutral salts. Known weights, usually about 10 grms., 
of the scoured fabrics were allowed to remain for one hour 
at the ordinary temperature in aqueous solutions (1 : 100 
and 1 : 1000) of these reagents, and thoroughly wash^ with 
distilled water after treatment. In the fdlowing table, K 
is the weight in grammes of the acid, base, or neutral salt 
in 100 grms. of the solution before contact with the fabric, 
K| the weight of the reagent in 100 grms. of the solution 
after treatment, K 2 the weight of substance fixed by 

100 grms. of the fabric. is called the coefficient of 

divisiem of the acid, base, or salt between the lalnric and 
the water. 

(1) Action of acids. Sulphuric acid; — 






oarbonation of the baryta, the aamplee of fabric 
•nd the baryta solution wore meohanioally shaken for 
one hour in a closed glass vessel. 

(8) Action of neviral mlla {sodium cWortde).— Similar 
exMnmenU were made with cotton and wool using 
aolutjons of sodium chloride>(l : 100 and 1 : 1000). but no 
^ange m the concentration of the solution was observed. 
t^Jeck experiments were made with powdered wood- 
oharcoal and the foregoing reagents, but the results were 
negative m each case, no absorption taking place. The 
foIlowiDK conclusions are drawn: (I) Textile fabrics 
snould be regarded as aotire chemical molecules; 

animal fibres possess acidic and basic properties ; 
(3) vegetable fibres have no basic properties, but are 
faintly acidic in character, being comparable with the 
sJoohols; (4) pc»*ous substances such as powdered wood- 
charcoal are chemically inert. The chemical activity, 
acidio or basic, of fabrics increases with the dilution of 

the solution. This is shown by the variations of and 

is connoted with the ionisation of the solution employed. 
An explanation of the exhaustion of dye-liquors by textile 
fibres is thus provided.— J. C, C. 

Chrom^e of lead ; Suggestions for the amendment of the 
^ctal rules for factories and workshops in which — — 
\s used, or in which goods dyed ivith it undergo the 
processes of himdling and nodding, winding, reding 
or olAer treatment. Report to the Homo 
Uffioe by the Medical Inspector of Factories, Oct. 1, IttOfi. 
Rsoikt insmtion of dye-works in which lead compounds 
we employed has shown that a serious percentage of the 
workers are more or less affected both by the load and by 
the chromate solutions used in dyeing yam with yellow 
5!r orange lead chromate. (See this J., 1906, 1262.) 
l^e chief denger from lead seems to occur in the operation 
*Wftoipulating the yam over a bar or 
Dost. The existing Special Rules for dye-works in which 
^ otoomate is used have given rise to considerable 
dimculfres m administration, by reason of their very wide 
application, amendment of them in certain respects 
m^now d^aWe. It is therefore proposed that they should 
oe repiam by new regulations, which should be limited 
^ those factories where the danger of lead poisoning has 
^ serious, and a draft of the suggested 
reffmathme » submitted for consideration. Many of the 
contained in regulations 
le^ oompbunds ,aw used for the 
702), mreb as thbse 

Mr. .y^ aa Ot tte wAtert (*r.5r tbreS 

tMfW pg^ fSitMmim <r«M Wbritmg with Iwd oom. 

SSSL’JS? *■*..*“ Md UM of Uvatory 

and ovtoidh, raltaU. piMoi for deporting 
.• mml room fa «mm 



iHUOlDiUim); 

Mgrtts. 

Fabrle. 

W^ht 

iabrto. 

It 

Ki 

Kf 

Kf 

Jt, 

Wool 

Cotton 1 

X0*fe - 
0*77 1 

1 i 

M08 1 
M08 I 

1 

' 0*S63 
loae 

4*916 

t*678 

6*76 

2*60 


Ba(OH), (1 

: 1000) ; 

850 jpms. 

Fabric. 

Weight 

fabric. 

K 

Ki 

K, 

Kt 

Wool 

Cotton 

9*78 

0-68 

0*105 

0*106 

0*037 

0*004 

2*370 

0*388 

64*6 

4*127 





At a dis^oe of 8 1^ behind oi ww w i»^ ? 
heading is done, The speed of the draudhtatwM 
opening is to be determined at least onos itt bfisi^ 
months and recorded in the Heklth ^flegister/ i 
^inst the local ulcerathig aotfon Of ohfomotO^f 
vmere any abrasion of the skin has oootttfOd. 
plaster and any other requisites prescribed by the O ttt l f| |(i 
surgeon are to bo provided and kept in readiaeM JwB 
uw of persons em^oyed. The Secretary of State ittWlid 
observations on the suggested regulations. 

Red diazo ground, reserving a black dyestuff printed oSSf # 
L Bloch and E. Zeidler. Bull. 8oo. Ind. MulhouiQ. tOOft, 
76,229—230. -Wi 

r 1 lyiTr.. J f 

Stabtino from the fact that the diaao eompenuid Of 
paranitraailine withstands the action of ohromio OOidi 
Fibers, Frey, Kurx, and Grosheints obtained a lOd 
charge on indigo by mixing the diazo solution idM 
chromate, and afterwards passing the materiid 
an acid bath. The authors add chromate to 
red, which is printed on fabric which has bm f tpt^ 
with ^-naphthol, and printed over with a dyestufl^pSiSbi 
can be developed on ^-naphtbol, and destroy the. dbmtttff 
afterwards by the chromic acid which is formed 
the goods throi^h an acid bath. Besides DUbiSSlS 
Blue and Benzidine Brown, used by tJhto authors, all otibiet 
dyestuffs known under the names of Diazo Black, Aeophor 
Bla(;k, &(!., can be used in the same way.— H. Be. 

a-Naphthylamine Claret ; Discharge of , by msoAS of 

formaldehyde - sulphoxylate, A. Soheunert and iL 
Frossard. Sealed commimication, 1674, dated Oe%. 1$, 
1906. Bull. 8oc. Ind. Mulhouse, 1906, 78, 219-5821, 

Thb authors have sucoeoded in discharging a-li7a^^ 
lamine CJlaret with a neutral discharge, which at sne 
same time completely discharges Paranitranfline 
C'hiWBoIdine, Ac. On heating formaldehyde*tul]rii 09 eflate 
with a thickening material and aniline, prepaMwena 
are obtained which completely discharge 
amine Claret. The formiudebyde*sulphoxylate is hMHwd 
to about 60^ C., the aniline or xylidine added, and tlM 
temperature raised to about 70® C. 

In an additional note, dated June 27, 1906, to the 
preceding communication, it is stated that on wotkldg 
according fo the process therein described bad visidts 
wore frequently obtained with white dischargee. It 
is now found that the discharging power is oonndetabljr 
increased by the addition of certain salts, as, for instaiUNb 
carbonate, acetate, citrate, or oxalate of ammonium. 
presence of xylidine these salts do not decompoeo fotm- 
aldehyde-sulphoxylate. The addition of &oee 
is only required for white discharges and not for 

OHM. A faw Avm.innloa mam. .alm&a. 4.1^1....; TjaT 


ones. A few examples are givwL After prmtyi||Z'^ 
« through the Maiht^nii^ 


RUods are taken once or twice vM^vuijai juawsoxussik 
then through a 10 per cent bichromate solution, «itd 
soaped. 

White discharge on a-Naphlhylamins aurst,^WMi$ 
7. /. Kongalite C., 300 grms. ; tragMonth 

m grmn.; waW. 126 grms., and xylidine, 176 
the whole being heated to 40® G White T. W, O, : White 
T. W. t. 800 grms., ammonium oxalate, 60 grtai., Ml 
trag^anth solution, 160 grms. (this white & thn. M 
which is printed on Naphth^amine aaret). 

Thi^avine T., 60 grms. j wafer. 60 gnni; r AWi» 
t; tannin 60 per cent, 100 MUk 

T, W, : Thionine Blue, TO grms. j water 60 grUMt i 
J^ite T. W. I, sot) grms., and tanniti 60 pfr Ml: 

WUte T. W. 1, 800 grou. ; tMmiit flOpn 11,0(^100 1 
idBtlon, 60 Cme3l, Wi<t M 

Bh»^. W. wid Ydlow t. W. 9m T. m ; * 
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Z>#y Hom« OflSoe Memorandum 824, Dot,, 

1906. £. A. Whitelegge, Xnspeotor of Faetories. 

To minimiae the riak of ignition of the ** benzine ” by 
eleotrio a wka ' mnerated by friction of the maieriala, 
the air anould oe kept moist, so that the relative 
humidity does not fall Mow about 70 per cent, of satura- 
tion* An addition of 0*1 per cent, of “ antibenzinpyrin,** 
or a soluble oleate, is also a preventive. The working 
applianoes in which inflammable spirit is used should be 
knpt closed by means of balanced covers that will fall 
back into place if disturbed by an explosion. For such 
as must bo open while in use, easily lowered iron covers 
should be provided. Used spirit should be conveyed in 
closed pipes to the settlor or still, situated in a s{>ecial 
room* No naked lights should l>e used in benzine rooms ; 
inoSAdescent electric lights should be enclosed in double 
airlift glass covers, failing which, the rooms should be 
lit from outside, through airtight windows. Blankets 
and sand should be kept for extinguishing burning spirit, 
and vrater hydrants and hose for preventing extension of 
flame, steam jets being also useful. Non-inflammable 
outer garments should be worn by all employees. Outside 
staircases should be provided, as a means of escape, for 
alt rooms above the ground floor. Ample space and free 
ventilation will lesson the risk of accidents. No meals 
should be taken in rooms where inflammable spirit is used. 
Periodical medical inspection of women and young 
persons oaqposed to the fumes is desirable.— C. S. 

SUh ,* Weighted . R. Gnehm and W, Biirsteler. 

XXril., page 1069. 

Serine ? jReeolution of racemic , into opticcdly active 

components. E, Fischer and W. A. Jacobs. XXIV., 
page 1070. 


Ekoush Patxnts. 

Silkdike threads ; Manufacture of , and of cellulose 

solutions therefor. E. W. Friedrich, Blaton, Belgium. 
Eng. Pat. 6072, March 13, 1000. Under Int. Conv., 
March 13, 1005. 

Sbb Ft. Pat. 364,066 of 1006 ; this J., 1006, 980.— T. F. B. 

Cellulose threads ; Method of producing . E. Thiele 

and Soc. Q^u. de la Sole Artificielle Linkmeyer, 
Brussels. Eng. Pat. 15,133, July 3, 1006. 

A OONOMTTEATBD solution of oollulose in ammoniacal 
copper oxide solution is allowed to pass through compara- 
tivmy wide apertures (of about 0*6 mm, in diameter) 
into water or water mixed with a small proportion of acid 
or alkali. The threads thus formed are, after being 
S^tChed in the bath, drawn through an alkaline bath of 
cither cold caustic soda of 39° B. or a boiling solution of 
lew concentration. They are finally treated with acid, 

C. C. 

Dyeing and printing ; Preparation of new products for 
use in — — and as pimnents, and their applications. 
E. Feilmann, XiOndon. !^g. Pat 25,603, Dec. 11, 1005. 

THtS invention relates to the manufacture of products 
lur m in dyeing and printing, and as pigments, by forming 
a' ^my k i tuff or the like in an aqueous medium containing 
nMMi& or paracasein. The dyestuff may be precipitated 
M n ooUoidsl preparation by suitable treatment. The 
motliod of dvemg, by subjecting the material to such a 
iolntiott as the at^ve, is also claimed.— B. N. 


JSffQfiie prints ; Manufacture of — (X A. R, Ludewig, 
MunbUK, Eng. Pat 11,051, May .22, 1906. Under 
lUt Conv., Aug. 21, 1906. 


Tna invention rdatss to a method of producing bronze 
|ii(ntinSi» Arid oonaista in making a mixture of powdered 
A suitable flUing material, the mixture being 
iMmM t& a curfeoe pretlouily prii^tea with odlour, whilat 
damp •late.^^iL 


Disehargina of dyed tesdile fibre ; Jmpts, in, emd manu- 
facture of dlseharging pastes for use in the J. y. 

Johnaon, London, tiom Badiaohe Anilin nnd Boda 
Fabrik, Ludwigshafen on Rhine, Qermany. Eng. Pat 
7617, March 20, 1906. 

Sxx Second Addition to Fr. Pat 355,117 of 1906; fol- 
lowing these.— T. F. B. 

Washing machines [/or textiles'] : Rotary . H* 

Stitzel, Zurich. Eng. Pat 26,685, Deo. 20, 1906. 

A DOUBLB-DRIJM Washing machine is claimed in which 
the inner drum has the walls indented to form troughs, 
which can be closed on the outside b^ plates or the like, 
and which are provided with spraying holes. A mreat 
improvement is claimed as compart with waging 
machines in which perforated sheet metal or perforated 
tubes form a cylinder, wliioh rotates within the outer 
drum. — H. Be. 

Drying loose wool, yarn, and the like in the form of ^ps 

or of strands ; Process and apparatus for . R. 

Jahr, Gera, Germany. Eng. Pat 12,038, Juno 2, 1906. 

See Fr. Vai. 366,608 of 1906 ; following those.— T. F. B. 

Dry-clcaning fabrics with the aid of benzene or other volatile 

fat solvents ; Process and cleansing composition for . 

E. Weiss, Weiden, Bavaria. Eng. Pat. 12,080, May 23, 
1006. 

See Fr. Pat 366,647 of 1006 ; this J., 1006, 081.— T. F. B. 


UxiTBp States Patents. 

Lea/ or fabric ; Thin , and method of mahim the 

same. H. R. Gregory, New York, Assigror to W, A. 
Ker, Brooklyn, KY. U.S. Pat 826,781, July 24, 
1906. 

ONE-quarter lb. of “ soluble cotton ” is dissolved in 1 gal. of 
“ amyl oil,” and a ” colouring matter,” such as ” bronze,” 
is added in the proportion — one part to four parts of the 
solution. After thoroughly mixing, the solution is poured 
on to a liquid, such as water, heavier than the oil. The 
latter evaporates, leaving a thin leaf on the surface of the 
water. — B. N. 


Textile and paper base. V. A. de Perini, Assignor to C. C. 
Stocklo and T. M. Kentish, Rio de Janeiro, Brazil. 
U.S. Pat. 831,621, Sept. 18, 1906. 

CoBiMBBOiAL fibre, as an article of manufacture, is obtained 
from the bark of the develoinxi plant Canhamo brazilensis 
mini. Reunited fibres from the plant, and paner-pulp 
from the core of the plant ore also claimed.— B. N. 

jSfYfc fabrics ; Apparatus for ungumming . P. 

Schmid, Basle, Switzerland. U.S. Pat. 881,097, 
Sept. 26, 1906. 

See addition of Jan. 21, 1005, to Fr. Pat. 345,173 of 
1904 ; this J., 1906, 470.— T. F. B. 


Dyeing apparatus, G. A. Friedrichs, Assignor to C. A, 
Proulx, Woonsocket, R.I. U.S. Pat. 882,472, Oct. 2, 
1906. 

A TUB or vat is provided with an opening in its bottom, 
and connected to the opening is a conduit, through which 
a spindle extends into the tub. A ” spi^r,” located iu 
the conduit, is fixed on the spindle. The latter, iimdo the 
tub, passes through a perforated tube, sunounding 
which is a basket with an open-work side, the base of ^ 
bwkeft resting against and engaging with tbe ** spider ** 
of the sniadle. Mounted on tbe ena of the latter is a nnfv 
which also rests against the end of the perforated tube. 
A movable cover, comprising a tubular norUpn otol^ at 
its outer end and resting over tlm not and tim Joramidated 
tube, and a^ange, amrdundiiig the tnbnliur povtiim, didia 




ifn, 15, i#o»:3 


ot v.u.Hija?AitiNa. mskHm^d ao.. i?|jxro% TjmtB, a nsRtos. 


.i!!S{!!?'!!”^ design is applied to a mutable supporting 
^lum by means of a mixture of “ indigo saltT" and 
the latter acfang m a oarrjdng medium, and the 
k!S?^ n transferred to the fabric by the action of 
i-iSL the addition of on alkaline solution, the resin 
isioonverted into soap ^d may be readily removed, 

^ converted into indigo, thus 

weaving it indelibly pnnted on the fibres of the fabric. 

-B. K. 

Febnch Patents. 

^Uai^nts of artificial aUk of rdativdy grtat diameter, I 
awttoWc for uae in the unspun condition ; Proceaa and ! 

Mfferentwl apparatua for producing . V. KraffL ' 

J’*. Pat. 863.922, Feb. 13, 1906. i 



ViLAHVS^i B {SM Figs. I and 2), of ooUodion*8Uk are 
by trinehes, from forming nozdes. A, of 

After 

JSiSSL timee* lyjund the iidnohes, 

Wwjpi ipoe^noniM, G, {Fig. ty tW sfve taken over 


wgni ipdejeoiw, G, (Fig. 2) they are taken over 

8S^¥^*4S3S SS» 

le JKiade to axOMd to anv toaifitoil S 



1 the winches, in order to stretch the filamenta as they 
leave the latter in a partially dried state.—K. B. , 

i manufacturing arUpM Idireade. 

I 190 ^ ' 8 W, 2 W, Matoh 

I Tot solid glass rollers which are largely emptoy^ in 
I processes of manufacturing artificial threads fdr ^ 

I conducting the latter through baths of ammeiS 

I sulpnimo aeid, caustic soda, &o., are easily broken, mi 

I wnAn KrrklASM - 1 • .1 •*' i. . . a»_ 


«,ul T_ 1 — L "rw oMxiy oroxen. ana 
wnen broken have to be replaced in their entirety. It 
IB {vopoeed, a<woniing to this invention, to oonstirtu:^ 
u to sowral easily replaceable parts, using fOr >tho 
bodies of the rollers hollow dass odinders. sunTwirM 


' , — pocuiy USUlg lOT *I 

bodies of the rollers hollow glass cdinden, suptM 
up(m rods of metal or other acid-resisting 


-c'Y' uivMM ui ttcia-restsiing mampiilg 

enci^ed in sleeves or rings of indiarubber^ The id# 
; porting rods are fixed in the ends of the rdlers, by 
j ™ •ctowB, which, on account of their being the toeto 
liaiMe to become damaged, are made of oopMr or 
I proof bronze or other suitable material.-^B/B. ’ . ^ 

TextUe fbrta [Artifimal aUk] from cuproatnmmimd 
soMons of eMidoae ; Prootaa of mnufwduriMluM^idg 
Soo. anpn. “ La Soie NouveUe.** 1^. «lt. 
April 10, 1006. Gilder lilt. Ootiv., Atoiril 
and July 14, 1906, 

A ovyao-AuitomoAt solution of obUulmo la lotoeC w^ 
of I4-« atmowAorto, 




, k f IBRifi, ^ 'Wi 

^ »lfy l» i44«<i to colour the threads, between roWert 

mOMfcim (8H OMtlJ* tO|ik<e«| the^ toother into sheets, over a drying aj^rntus { 

■* ^ ««*t be pUM toronsh then, ii desired, between calender rollers to give them a 

iwAlin nTiitilf? ^ •* common salt, smooth appearance, and finally on to a roller upon which 

1?** ®®'P*'We of reacting with the acid the ribbons thus simultaneously made are wound apart 
®y them. If not decolorised by this treat- j from one another. — B. B. 

8|Wls» ™v may be given a further passage through a 

^lute bath of sodium bisuJphate, which rewiily removes SloeJk for printing tistuee in itoeftd colours, E. Oamby. 
the copper left in them. They are afterwards rinsed in Fr. Pat. 863,977, March 8, 1900. 

water. The copper may bo removed by the action of 

dyoerin alone in the forming and washing batlis. The 
nlaments obtained by this method arc stat^ to be more 
silk*tifc6 than any hitherto produced. — £. B. 

Cotton tissues ; Process nf chemimU^ treating [Mercerising} | 

, with the object of rendering them stronger and 

more compact, and capable of being dyed in deeper and ' 

faster colours. P. Beresin. Fr. Pat. 364,677, March 20, |fiSflasflaa®*if 

1906. I 

COTTOK yarns and tissues are treated for a length of time, fcSHBS?! f 

which may extend to half an hour, with eimer: (1) a fz iz mL r; / 

cold solution of caustic soda-lye at about 40° B. ; or 
(2) a hot solution at about 26° B. of a mixed ammonia- 
a^ady^ ma^ by addin|^ a solution of ammonia to one 

of oaustio soda prepared by oaustioising sodium carbonate I 

with lime and allowing the calcium carbonate produced 

to settle out. Considerable heat is evolvetl when the I f 

alkali solutkms are mixed together, and a“ double salt” of ( j 3. 

ammonia and sodium is, it is stated, formed. The cotton y5® \ J^^*^**^ Ji, JJ ' '* 

materials treated with these solutions, especially those Amm 

acted mjon by the second one, after l>oing washed, &c., ^ 

can be dyed in more intense shades than the same materials 

in the untreated state, and the dyeings are more durable 

and faster to light tlian those obtained on the latter. 'l ]q J J 

Tlio second {nocess is, it is stated, more economical than " y 

the first.— B. B. 


Cotton and ramie stubbing S Process of mercerising and 
. E. Steiner. Fr. Pat. 364,906, April 6, 


Thx Blubbing, sliver, rovings, &c., of cotton or ramie, to be I 
mercerised and dyed, is wound upon metal tubes which are 
slipped over the winding bobbins. The tubes, which are 
flutM if they are to he used in dyoing, are then drawn from 
the bobbins, and placed upon wooden siijii^xirting rollers. 
They are thus put into an apparatus where tiiey are treated 
undw high pressure with the usual scouring agents, or 
advantageously with com|x>unds, such as sodium sulphide 
and sodium sulf^oricinoleato, which act as efficient 
Moaring agents whilst increasing ^e strength of the 
Af^ being rinsed and drained, the slubbing 
whihit stilt in the wet state, is unwound from the tubes, 
made up in the form of hanks, and thus mercerised and 
d^yed in the same manner as ordinary han^ of yam. 
It is next again wound upon the tubes, and dried thereon. 
It ia then n^y for spinning into yams. If the slubbing j 
is to be dyed without being mercerised, the tubes upon 
which it is carried are placed in an apparatus in wmoh 
the dyediquoKS are circulated through it— £. B. 

JfsremMfig and dyeing cotton or ramie dubbing ; Process 

tjf , E. Steiner. First Addition, dat^ May 1, 

1906^ to Fr. Pat 364,966, April 6, 1906 (see preceding 
abstract). x 

Tm stubbing is opened out with a suitable machine, 
and the fibres ancf waste thus obtained are mixed in 
dlfierent proportions with waste silk, and spun in the 
otdinary manner. Brilliant fibres, consisting of a mixture 
of waste silk and mercerised cotton, are thus obtain^. 

— B. N. 

X>yeing and binding threads together to form ** baste 
fibl^s, and drying the same, producing several sneh 
i'Ubons simuitanooudy ; Process for . C. Jsechke. 
Fr. Pat 864,664, March 28, 1906. 

^yiBX4f *‘bsst<»” ribbons are simultaneously manu> 
hi <hwwiug ** groups” of threads, each con- 
a suincieiit uumbwr of the latter to icam a ribbon 
^fderired wh»h, sucoe9ri:vely» through a sepamtina 
e bikh containing an agg h t ti pimt to whh^ a dye- 


Thx printing-block which forms the subject of this 
invention is constructed in such a manner as to be capable 
of printing tissues simultaneously in any required number 
of colours. It consists of a plate or board, a (see figure), to- 
the underside of which are screwed vortical partitions, h, 
corresponding in shape with the outlines of the pattern, 
to be urinted, the colour chambers thus made being filled 
in at the bottom with a perforated sheet, c, beneath whichi 
is placed a layer of felt, d, forming the printing-surface. 
Bach of the chambers oommunioates by means of axu 
aperture, c, in the board, o, above it, through a oonneotiug 
nozzle, /, and indiarubber tube, with a vessel, g, containing 
the printing-mixture to be applied from it, as many such 
vessels, 0, as there are colours to be printed, being pro- 
vided. The block, along with the oolour vessris, is placed 
in a supporting frame, suspended by springs from a 
travelling press. The tiasae to be pcintM is stretched, 
below the block, which is lowered upon and hrid against, 
it by suitable means. After printing, the block is lifted, 
and the press is moved forward through a distance eouaL 
to its length. Another length of the tissue is printea in. 
the same manner as before, and the press is again moved 
forward — B. B. 

IHseharging on coloured grounds ; Method of . 

Badiiche Anilin und Soda Fabrik. Seocmd Addition, 
dated May 14, 1966 (under Int. Conv., Feb. 28, 1906), 
to Fr. Fat 366,117, June 9, 1906. 

SAi;r8 of organic ammonium bases, or the bases them- 
selves, are mixed with the colour-discharging agents, such 
as formaldehyde-Bulphoxylates, either pure or in oopi-- 
bination with formaldehyde-bisulphites.— B. N. 

Decolorising textile fibres ; Process for . Bsdisehg- 

Anilin und Soda Fabrik. ^Fr. Pat. 366,701, May 80,. 
1906. Under Int. Conv., Feb. 24, 1906. 

Sxi Bng. Fat 12,617 of 1906 ; this J., 1906, 807.*^T. F. B,. 

Drying of textile materials; Process and arrangementt 

fprthe . M.E. Jahr. Fr. Pai 366,606, MaF 

1906. 

Titi moist six, leaving the ohsmber in wM^h tbe material 
has ham dried is iucm> hvouiriri into oqntaot in anathtt 
chamber with^dty maWiali latter lma»16aiised 



■;' 'i»w/i»,>4i».ii' ^i. ^^LiAi!iii(^‘-'iHMi;»''if'(jAim 


.■'.r: 


■tmi 


0$ iWttttuJ ot a^d Hid atr it t)i«ti with* 

dfaiia froiia Hie apparatiiB. Before each oompert- 
fjofikt reoeiving the material to be dried* is a chamber 
ditlded hy a partition into two obannele, one of, which 
is heated and the other not* and the air may be pasaed 
through either of these by suitably opening or closing the 
chanxima. The extemal^ air entering through a channel 
not heated, as well as the moist air entering the dry 
chamber, serves to cool th^ dried material. — B. 


VOL— A0ID6» ALKALIS^ AMD SALT8» 
AMD MOM^METALLIO ELKMXMT8. 

<C'onfintted from page 985.) 


at the oirdiiiiaty temperature* lor I# hoped ^ 

suffioidit to prOOlioe eqtdlibilPm), ht tempatiiA#^ 
from <f to 99<> a, and the aiikiitm« 
and chlorine were determined in the reanltittg 
the chlorine content of the solntlon inbreiM MiSf 
regularly from 15*258 arms, per cent, at 0* id 

g ms. at 99”. The oaioittm content inorea#ed 
om 0*1 888 grm. per cent, at 0”, to (h2809 gttn. at W* 
and then decrease to 02068 ^m. at 99*. Thb W* 
phurio anhydride attained its maidmum, 02999 Jpnn. M 
o^t.. at and then fell aharply to 0*2lMNi fioL It 
65®, whence it dropped gradually to 0*2007 9«h« a* 91^ • 
It is thus impossible to deduce the Sc^ubility of oalHtiioa 
sulphate in salt solution by determining one of the codstitn* 
ents. The results were similar when nO excels Of SOdlliin 
chloride was present.— T. I*. B. 


Cht^ne and hydrogen; Inieraetion of . C. H. 

Bnrgiess and i). u Chapman. Chem. Soc. IVans., 
1^99, 1899—1484. 

Tns authora have ascertained that the phenomenon, 
hitherto known as photochemical induction, is not exhibited 
by a mixture of chlorine and hydrogen in the absence of 
suoh impnritiee as are capable of bmng destroyed by the 
insolation of the gases. What baa l^n known as the 
decay ’* of the activity of the gases in the light, caused 
by leaving them, when active, to stand in the dark over 
water, has now been traced to the renewed p^enoe of 
impurities taken up from the water. The inhibiting 
impurity can be removed from the gases, without the aid 
of light, by raising the temperature to 100”C. The addition 
of minute quantities of ammonia, or of a substano'e yielding 
ammonia, has been found to cause the gases to exhibit the 
so-called induction period. The effect of the presence of 
a minute quantity of suitable impurity in inhibiting the 
combination of the gases for a time cannot yet be satis- 
factorily accounted for. The oo-eflioient of the extinction 
of light by a mixture of hydrogen and chlorine in equivalent 
proportions is almost the same as by that of equal volumes 
of oxygen and chlorine. — A. S. 


NUric oxide arid air ; Soluhilily of in eulphuric 

acid. 0. F. Tower. Z. anorg. Chem., 1900, 60, 382 — 
388. 

Thx author has determined the solubility of nitric oxide 
and of air in pure sulphuric acid of various concentrations, 
at different temperatures. The determinations were made 
in an absorption apparatus fashioned after the style of 
a Bunsen eudiometer. With 98 per cent, acid no constant 
results coidd be obtained in Hie case of nitric oxide, mercury 
being dissolved by the sulphuric add in presence of this gas. 
Conoentrated sulphuric add, therefore, snould never be used 
in the Lunge nitrometer. Constant results were, however, 
obtdned with sd{^urio add of oonoentrationB between 
60 and 90 per cent., the volume of nitric oxide absorbed 
per 0 . 0 . of add at 18”db 1” 0. and 760 mra. being as follows : 
to per cent, add, 02)98 o.o. ; 80 per cent,, 02117; 
TO^cent, 02113 : 60 percent., 02118, and 60 per cent, 
add, 02120 c.o. The corresponding results for Hie solu- 
bility of air in sulphuric acid were : 98 per cent add, 
02173 O.O. ; 90 per cent, 02107 ; 80 per cent, 0*0009 ; 
70 per cent, 02055; 60 mr cent, 0*0059, and 50 per cent 
adet 02076 o.o. ; in this case, constant results Were 
obtained even with the 98 per cent sulphuric add. The 
results obtained show that, in the determination of 
nitrates, nitrites, or oxides of nitrogen by means of Lunge's 
nitrometer, the solubility of nitric oxide in sulphuric add 
of a concentration below 90 per cent, is so small that it 
.can be neglected, provided not more than 10 o.o. of add 
are used. The solubility of dr in sulphuric add is also 
so small as to be negligible; The brat results will be 
obtained with tulphurio add of 70 per cent, strength, 
in which both nitric oadd^ end air show a minimum 
solubility.— A. S. 


Ccdoiwm tutpkak; Sdkdwn of in self acUntion. Q, 

Ai^ end (Mien* Bull. Soc, ChxiQ., 1906, 96» 778— 782; 


Fxm gem of pUM sodiaiu chloride and dgrime of precild- 
ceidum anlphal^ heated in e thermostat 
' '.iritkaoO m n Unildk' of indl^ ' OHOiide; 'iatarited ' 


8cdti of iron, chromium, ftn, eo6ndf, nkkd, mhi sAiO ; 

HydroLytie of tn prenence of iodidti and io<hU$» 

8. K. Moody. Amer. J. Science, SilUmen, 1906 £4 
88, 176—184. Chem. Centr., 1906, A no6*-1107. 

Thu action of potassium iodide and iodate on dandnitUB 
chloride or sulphate can be utilised for the iodometriO 
determination of aluminium (this J., 1900, 1038). Feitons 
and ferric salts are also hydrolysed by the iod)de*iOmt» 
mixture, the former being also oxidised. F^((l 04 )|«f 
6K1 + KIOj -f 3HsO >« 2 Fi 50 H), + SK^SO^+eL ^ 
hydrolysis is complete after boiling the solution far 90 
minutes. Sulphates of chromium, tin, cobalt, and nickel 
are acted upon in a similar manner. In the case of statmio 
salts, complete hydrolysis can be effected at the ordinary 
temperature if the i(^ine be removed as it is UberabwC. 
Cobaltous hydroxide is oxidised to oobaltic hydroxide hy 
excess of iodate ; a corresponding reaction does net take 
place with niokelous hydroxide. Zinc sulphate is hydro* 
fysed only to the extent of 80'13 per cent., a basic sulpnats, 
ZnA(OH)|S 04 , being formed.— A- 8. 


Silieaht ; Chemitiry of . E. Joxdia Z. angew,. 

Chem., 1906, 19. 1697—1701. 

Thx author has investigated the properties df itUoatna 
formed in the wet way. Silicic acid being so weak an Mid, 
is but slightly dissociated in solution ; but its suhs avo 
highly dissociated, and the more so the less soluble they 
are, so that it is only possible to obtain them in ;tfae {tthienoe 
of other salts of the same metals, added to cbiek tho 
dissociation. Pure colloidal silicic aold does nUt OUlai 
alone — only in presence of traces of other sttbetinoee 
(called by the author ** 8ol-formers "). Gelatlaois 
and hence also the dry silica prepared from it by 
tion, is never pure, but retain chlorine, aDcaU, Ifip^ Or 
organic substances. Pure silica is obtainable W deoom^ 
paging silicon tetrachloride, and expelling uriBae bf 
chlorine from the product by Mger's tamm d leaf 
ignition at lOOif (^. Orthosilioatee of the alkaUa tU rimbie** 
earths could not be obtained in the wet wayA^4iiiy 
metasilioates ; but fusion processes yielded nriboriBebtte^ 
Bisilioates of the alkaline-earths appear to CXiat, mure 
soluble than the monosilioates. ^ati]ie*«Mlh )iydr« ^ 
oxides react with alkali siHoates, precipiiatiim slknU*lri|| 
silicates of the alkaline-earths. PossiUytfifi ittbeilUB 
occurs daring the hardening of cements. When sofuriW 
of alkali silicates and of sidts of the heavy metals 
copper) react, the results are very complex, and dm Ikb 
doubt rendered so through the varying degrees of hym* 
lysis of reagents and produota. On mixing 
quantities, not only is precipitation inoomplitiek^i 
and base are not equivalent to one another, ritarir la 
precipitate or filtrate. If to the acid filtrate idkidi be 
gradually added, a further precipitate falls, which 
neutrality is reached contains all the iron* but oiiiy 
of the luioa present; and this preoipitate will abposha 
considerable quantity of additiottkl aumli before 
solution becomes alki^e to test-piipefs, tbp odmmji 
the prscipttnted iroU and oopper riuhetes, yaty WtHi #0 
coUtnit of wi^^a^ sHIl more \ 

. -HV nlamttt!lil^imtlortamm.— ii. T, lx. ' > 
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Cl, Vn.— AaDS, ALKALIS, A SALm A KON-MBTALLIC ELEaiBNTS. * ri¥<fv. X5, iwe. , 


Sulphur; A Hydrate o/ . W, Spring. Rec. trav. 

ohim, Paya«!m, 26, 258<*^0. Bull. Aoad. roy. 

Belg., 1906, 462-~459. Chem. Centr., 1906, 2, 1036. 

Tm author finds that Debuses sulphur 2, formed, together 
with ordinary eulphur and the polpd^hionio acids, by the 
action of hydrogen sulphide on s^pnurous acid in aqueous 
•olution, is not a new allotropic form of sulphur, as stated 
bv Debus (J. Chem. Soc., 1888, 68 , 282 — 6), but hydrate 
of sulphur. The precipitated sulphur from the reaction 
was washed by dialysis, and dried in vacuo until the 
weight was constant, a yellowish, partly transparent 
eubstanoe showing a conchoidal fracture being obtained. 
This contained about 61*6 per cent, of sulphur soluble 
in carbon bisulphide. The portion insoluble in (carbon 
bisulphide bes^ to lose water when heated to 80° C., 
uid the total quantity of water evolved at the melt- 
ing point of sulphur corresponds to the formula, Sn.HoO. 
The hydrate when pressed into the form of a rod has the 
ap. gr. 1*9386 at 19°/4° 0., and loses 1 *83 per cent, of water 
whm left standing over sulphuric acid for seven months ; 
the powdered hydrate under similar conditions loses 2*41 
per cent, of water. As the hydrate loses water, its specific 
gravity increases. If the dehydrated product be left in 
contact with water, its specific gravity becomes lower, 
indicating that there is a form of sulphur capable of 
uniting directly with water. After partial dehydration 
in an exsiccator, the pulverulent hydrate contained 
8*1 per cent. soluUe in carbon bisulphide, and the com- 
pressed hydrate 6*8 per cent. — A. S. 


PhoepKorus ; InvtHigations on . A. Siemens. Arbb. 

Kais. Qe8,.A., 24, 264—304. Chem. Centr., 1906, 2, 
1084—1086. 


Hydfodu^edicic acid ; Note on the lUration of — . N. 
Sablbom and F. W. Hinriohsen. XXUI., page 1068. 

Permanganate eolviion ; Titration with alkaline — . 
Wetermination of formic and nitrous acids.] E. Rupp* 
XiaU., page 1070. 

Oxygen ; A teat for . A. C. Christomanoa. XXlll., 

page 1068. 

ENOLisif Patents 

Chromic acid ; Electrolytic production of . J. Y. 

Johnson. From Badische Anilin und Soda Fabrik. 
Eng. Pat. 27.009. Dec. 27, 1906. XU., page 1062. 

Lime ; Kilns for burning . W. E. Benton, Acton. 

Eng. Pat. 11,820, May 26, 1906. 

The lime^kiln described is of the continuous type, and 
comprises a number of chambers that can be successively 
charged, fired, cooled, and emptied. Over the fire-bars 
of each chamber is an arch or fine of perforated fire- 
blocks, from which the hot gases pass either into a flue 
arran^ lengthwise, betwe^i the rows of chambers 
and above the level of the kiln-floor, through openings 
controlled by suitable dampers, or else into outer longi- 
tudinal flues below the level of the kiln floor, being direct 
downwards thereto by sheet iron plates fitted into the 
doorways of the firing holes. Footplates are provided 
to close the openings from the firing hole into tne outer 
flue. Both tne upper and lower flues communioato 
with the chimney. Forced draught is supplied by 
suitable apparatus through a flue vmich runs the length 
of the kiln beloW the level of the kiln floor, and is pro- 
vided with side flues controlled by doors, opening into 
the ash-pits.— W. C. H. 


Tits author points out that there is no chemical reaction 
of yellow phosphorus which is not also given by red 
phosphorus. The difierences in the behaviour of the two 
modmoations are due to the fact that the rod phosphorus 
reacts at a much slower rate than the yellow mo^fioation. 
With regard to the cause of phosphorescence, the author 
confirms the statement of Jungfieisoh (this J., 1906, 262) 
that this is due to the formation of a volatile lower oxide 
of pboaphoruB. (Compare Thorpe and Tutton, J. Chem. 
Boo., im, 67. 669.) 

Detection of ydlow phosphorus in commercial red 
phos^^rus . — The following process was foimd to give 
aatisiaotory results, (''ive grms. of the sample are boiled 
ior half an hour with 160 c.c. of benscene under a reflux 
condenser. After cooling, the solution is filtered from the 
imdissolved red phosphorus, and 1 c.c. is shaken vigorously 
in a test-tube with 1 o.o. of ammoniaoal silver solution 
(1*7 grms. of silver nitrate in 100 c.c. of ammonia solution 
of sp. gr. 0*992). If the sample contained no yellow 
phoepborus, the solution will give only a faint yellow 
coloration, but if yellow phosphorus be present, a radish 
or dark brown coloration or a precipitate is produced. 
Begard must bo paid only to tne coloration produced 
4iunng the first half-hqur. Of the 6 grms. of red 
ohos^oruB taken for the test, 1*6 mgrms. are dissolved 
by the 160 c.c. of benzene, and the author suggests that 
this should be the highest jiermissible limit for uio amount 
of soluble matter in commercial red phosphorus. 

The author states that the work oi Koozoboom on the 
jih ases of phosphorus shows that the view frequently 
put forward that red phosphorus is transformed into 
,y«Ilow by friction is incorrect. On striking or nibbing, 
jred^ phosphorus is merely brought into a finer state of 
idivimon, and this finely divioed phosphorus is more 
jolttUe and chemically active than the ordinary 
variety. This explanation is confirmed by the fact that 
the production of the more soluble phosphorus is not 
influenoed by the weight of the nfi^ding agent (large 
aarthenware Wla), but is favoured By the use of grinding 
sionea (granite) with aharp edges. Scarlet phosphorus 
j(thia 1903, 494> 1226, and 1266; 1904, 17), £so, is 
to be merely red pho^ortis in a very fine state 
el Vsxiicm poi^ v diflesrenoe between yeUow 

and the red phoephoms ure 


Lithium carbonate ; Extra4ilion of lithium as from 

its ores. C. Poulenc, Paris. Eng. Pat. 0971, April 28, 
1006. 

See Ft. Pat. 361,617 of 1905 ; this J., 1906, 884.— T. F. B. 

Nitrate of soda ; Manufacture of , and the recovery of 

by-products tu eoffMction therewith. C. Stuart-Bailey, 
London. Eng. Pat. 19,189, Sept. 22. 1906. 

By the process described, carbonaceous matter containing 
nitrogen is subjected to destructive distillation, to yield 
ammonia and other by-products. The combustible gases 
and waste heat derived from the distillation process are 
employed as the source of power for generating electricity 
with which to obtain caustic soda solution, hydrogen, 
and chlorine from brine. The hydrogen is passed through 
the incandescent carbonaceous matter to recover any 
residual nitrogen in it. The ammonia produced by the 
distillation process is passed with air or oxygen over a 
heated contact substance, preferably platinum, in 
successive steps, the nitric acid and ammonium nitrate 
thus produced being removed|by tbd oaustio soda solution 
obtained from the electrolysis of the brine, between each 
step and the succeeding one. The whole may be worked 
as a composite or continuous process, in apparatus 
suitably arranged for it. — W. C. H. 


JSypoeMorite solutions ; \Electr6UAic] Manufacture of . 

W. P. Digby and A. W. M. Marshall. Eng. Pat. 915, 
Jan. 12, 1906. XIA., page 1062. 

Oxygen generators. Q. F. Jaubert, Paris. 'Eng. Pat 
12,834, June 1, 1906. Under Int Conv,, June 6, 1906. 
8ie Fr. Pat. 361,637 of 1906 ; this J., 1906, 928.— T. F. B. 


United States Patents. 

Lime ; Process of mahmg . J, C. Jones, Ckxthage, 

N.Y. U,& Pat. 832,486, Oct 2, 1906. 

Oaloxeaxion is effected in an inclined rotating cinder. 

Piffocya/nides ; Produetion of * — ^ from gas. W. Feld, 
HAD^I^on Rhine, Germany. U.6. Pat 88^464, 

See FV. F at #6^410 of 1906; 



Itov. 16, 


ci. na--0Lm msmmx & Mamjcls. 


mu 


tnwoH PATwrrs. 

SaU§ of oxyhatoufen mUb ; Mteifciytie proditdion 
Of’— Deutsche 8olvay'Werk«A.*G. Second Addition. 
dAt^ April 20. 1906, to Fx. Pat. 362,737, Jan. 10, 1006. 
XIA., page 1053. 


EledrdvBis of aoluiions of alkali chloridest wUh mercury 

^hode ; Ap^ralna for the . J, J. Rink. Fr. 

Pat. 365,838, May 2, 1906. XIA., page 1063. 


Calcium hydride : Manufacture of . Elektrochom. 

Werke, G.m.b.H. Fr. Pak 366,242, May 16, 1006. 
Sbb Eng. Pat. 11,707 of 1906 ; this J., 1006, 769.— E. S. 


Ndrogen •peroxide. ; Method of u^arking combustion motors 

[explOBwn engines] in order to obtain as a by- 

product. F. Hausser. Fr. Pat. 306,604, May 26. 
1906. Under Int. C!onv., May 31, 1006. 


The combustible mixture of gases with air. or with air 
and oxygen, after oomj^ression is ignited in an explosion 
engine. When the mixture has attained its maximum 
temperature, it is cooled suddenly by a jet of water to 
just below the decomposing point of nitrogen peroxide. 
At this temperature however the gaseous mixture still 
has considerable pressure, and it is allowed to expand 
and perform mechanical work in the usual way.— E. 8. 


Flowers of sulphur ; Process and apparatus for the 

manufacture of . E. Rasao-Courbet. Fr. Pat. 

866.280, May 16. 1000. 

This mineral containing sulphur or “ orpiment (arsenic 
sulphide) is melted in receptacles in the upjjer part of 
R furnace, from each of which the melt is run into a 
closed muffle immediately beneath. From the heated 
muffles, the vapours are drawn into chambers, having 
conical bottoms, in which condensation is principally 
edeoted, and thence into and through other chambers in 
which furthei^condonsation takes place, whence the gases 
pass into a coke tower to be washed, and have exit finally 
into a pipe for combustion. The ore receptacles, the 
muffios, and the communicating channels are all heated 
by circulation of gases of combustion from a sinjrle fire- 
place. — E. S. 


Oxygen ; Apparatus for generating . The Roessler 

and Hassl ocher Chom. Co. Fr. Pat. 366,624, May 23 
1006. Under Int. Conv., Feb. 8, 10(H). 

Tkb apparatus consists of a cylinder having double 
sides, inclosing some such non-heat conducting substance 
as asbestos, charged with a certain quantity of water, 
and having suspended within it another, oonsidorably 
smaller cylinder, open at the bottom, containing cart- 
ridges of, for instanoe, compact sodium peroxide, or other 
substance that will yield oxygen on coming into contact 
with water. The cartridges are supported by a perma- 
nent spring resting on the bottom of the outer cylinder, 
and tne cover of the inner cylinder is formed with a central 
tube, attached to the cover of the casing. This tube is 
continued upwards by a valve piece screwed into it, to 
which valve a flexible delivery tube for the oxygen given 
off may be attached. There is another valve in the cover 
oommunioating with the interior of the casing and the outer 
atmosphere. VVhen both valves are closed, the water 
contained in the enclosing cylinder does not gain access 
to the charge in the inner cylinder ; but on opening the 
valves, pressure in the latter cylinder is release, whereby 
water has access to the peroxide, and oxygen continues to be 
evolved ss long as the valves remain open. Tlie rate of 
evolution of the oxygen is under easy control, and it is 
stated that the apparatus may be put out of action for 
weeks by closing the valves. The cover to the casing is 
secured by two screws ; but it is so constructed that it 
can, on partial rotation, be removed without removing 
the sorewa— £. 8. 

OsmyytUn ; CamMsttion disengaging on contact with 

a Idguid. The Roessler and Hasslaoher Ohem, Co. 
jPr. Pat. 066,526^ May 20, 1000. Under Int. Conv., 

It is stated that when ah aikaU peroxide is decomposed 


by w»tw in prwmos nf i. m«toUIo oidd* m ontehit, tli, 
prodnottOT cii « hvdnte Ot tha paraxtda or <rf hyta«n 
peroxide is lessenea, with increase of the anKMint of nxyatw 
set free. Am^orbhous sodium peroxide, mixed with nper 
cent, of a metallio oxide, such as cuprio, mangaaioi nkik^ 
or ferric oxide, ^elds oxygen, and a smaU proporUon of 
hydrogen peroxide <hi treatment with water, and residt 
IS not materially affected by altering the proportion of ^the 
metallic oxide. But if sodium peroxide be melted with 
6 per cent, of such a metallio oxide, the product yields, oti, 
treatment with water, oxygen with almost exido^e- 
violence, and no hydrogen peroxide is found in the oaustie 
solution. If less than 6 pr cent, of metallio oxide be 
melted with sodium peroxide, the subsequent reactlcn 
water is proportionally less active. Thus, it la 
poMible to prepare sodium peroxide with a catalytic body 
under such conditions as to give any desired activity in 
production on treatment with water. (^ aW 
U.S. Pat. 788,266 of 1906 ; this J., 1905, 546.)— E. 8. 

V1IL-GLAS8, rOTTBRY. AMD gWAMBUl, 

(Continued from page 985.) 

auicatf ! Chtmidry of E. Jordit VU., p«g8 lOM. 

English Patxktb. 

mass / 0 / J. A. Chambers, Allegbeoy,. 

Pa., U.S.A. Eng. Pat. 16,293. July 6, 1906. 

This patent refers to modifications of the apparatfw. 
described in Eng. Pat. 2879 of 1906 (this J., lOOeTisn). 
In the present invention the pot furnace is divided into- 
two chambers by a depending wall or mantie, which 
extends from the roof to a distance above the rotathm^ 
table sufficient to allow of the passage of the pots bfi riftft t B 
the mantle. One of these chamEsrs, oontainingpotSv 
nlled udth glass ready for working, is {s^ovided wi£^ a 
door, tlirough which full pots oan 1>© withdrawn, or empl^ 
pots replaced upon the table. The replaced empty pots- 
pass, bv the next rotation of the table, into the somd 
or pot-heating chamber, where the chilled glass adhering 
re-nielted, before the pots a gai n arrive, Iwr 
a further rotation of the table, below the trough that * 
supplies molten glass from the tank. Means are provided 
for heating this pot-heating chamber. By modlmng tha^ 
construction of the depenaing walls or mantles, the nett 
furnace con be divided into three portions : in the tot 
the TOto are filled with glass from the tank* and oaeried 
by the table mto the second portion, which is open taiorm 
a drawing chamber, from which the empty pots ara 
carried by the table into the third, or pot-heating chamber. 
To ensure better and more uniform heatingof the pots* 
at all stages of the process, heating flues may be arra&d 
below the rotating table, and instead of pots placetton 
the table, d^ressions or cups may be made in 5 to hold 
the glass, and the cups connected by openings, to 
a constant level.— W. C. H. w mwnwn 

Furnaces; Snudting^ crucible^ Keating, annealing^ ast4 
J / — huming and ffiazing potUfiu 
for other purposes. The Incandescent 

“x.. p.lrfoT'*- ^ 

Kilns employed for burning or fixing the colours or dlate 
upon glass or earthenware, and Otficr maXerials, awMo- 
^^^90 for Uher purposes, tt. Thornton, R. K, 

Md J. H. Inrie, Leeds, and L. W. Stanley, BromS? 
Kent. Eng. Pat. 26,639, Dec. 9, 1905. ^ 

This patent describes a modification of the annaratua 
desonbed in Eng, Pat 28,078 of 1904 (this J., 
m which the furnace chamber is heated by the oombuitioii 
PI gMes issuiM from jets arranged on each side of tkm 
hearth. In the present modification it is prOnosed la 
use a oombusrible mixture of sir and gas or hydfooarWm 
vapour, in which the air is in excess of tto auiowmoi^i^ 
fpr pommete oombustion of the gas os vapour. Ihii 
m^um is supped to the or hmnm % % 

byl^ ^ ^ of ^ 
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hood or o*p placed orer the noe^le of the buraer. The 
firiiig oomfMrtment U iprovided with on arched top, and 
ti^th guides for lupportmA^the tray, on which the arttoles 
to be dred are placed, ^e burners pass throiuh holes 
in the door of the oompartment, and ea^ is provided with 
a perforated hood or oap, which causes i^ition of the 
combustible mixture at or near the point of impact, and 
is stated to produce a dameless combustion. Between 
the underside of the tray and the surface of the floor is a 
space to allow for the hoods over the burners, which may 
M diled and made level with asbestos or other refractory 
material, which also prevents the flame escaping too 
rapidly from the perforations of the caps. — W. C. H. 

Unitbi) States Patents. 

Olast sheets ; Manufacture of . W, L. Clause, 

Sewickley, and H. K. Hitchcock, Tarentum, Pa. U.S. 

Pat. 832,842, Oct. 0, 1906. 

The process described consists in causing glass to flow 
through a slot or oriflee, and dividing the exuding stream 
into two or more streams by the aupiication of tension in 
two or more directions at an angle to each other. The 
outer portions of the exuding stream are drawn in direc- 
tions at an angle to, and out of the line of flow, whilst 
the core or inner portions of the stream are drawn approxi- 
mately in the direction of flow of the glass, more glass 
being exuded from the oriflee than is sufllcient to form 
the articles required. — W. C. H. 

Qla$8 ; Apparatus for the manufacture of cheA . 

H. K. Hitnhcock, Tarentum, Assignor to C. W. Brown, 

Pittsburg, Pa. U.S. Pat. 832,800, Oot. 9, 1906. 

Tub apparatus described comprises a receptacle for glass, 
provided with a disoharge slot, with outwardly flaring 
walls, which slot can be adjusted relatively to the height 
of the glass in the rooeptoole. A spout or channel extends 
from the glass •containing receptacle, and means are pro* 
vided for regulati^ the tem|>erature of and flow of glass 
in the channel. Tne glass is drawn away from the slot 
at tha same rate as it passes through it. The mean axis 
of the sheet is maintained in approximately the same 
plane, regardless of the variations in thickness, and the 
eheet passes between pairs of driven rollers constructed 
to 3riefd in planes at right angles to their axes, without 
distortiKig tneir peripheries, and without shifting their 
axes of rotation. The connections from the ^ving 
mechanism to Hie rollers are arranged to have a torsional 
strength less than the frictional bite of the rollers on the 
sheet. A cutter is provided to move either transversely 
to, or in the same direction as the sheet, and at the same 
laie, and means are also jirovided for receiving and carry- 
ing away the severed secHons of the Hieet. — W. C. H. 


UL-BUnniNO MATXXULS. (BAYS. 
HORTABS. AMD CEMEMm 

{Continued from page 987.) 

SUkaUs ; Chemistry of . E. Jordis, VII., page 1048. 

English Patents. 

ITood ; Apparatus for impregnating or colouring . 

F. Parr and J. Kopetx, Vienna. Eng. Pat. 21,902, 
Oct. 27, I90fi. 

Thx apparatus described is of the class in which discs, 
into wmch liquid under raessure can be introduced, 
are forced ageunst the ends of the logs. Between the 
packing rings of the pressure discs and the end surfaces 
of tbe log, intermediate rings can bo inserted, which hold 
the pac)ung for the end surfaces securely in position in 
annular loaves, and also, if desireil, by rims <m the 
interior Mges of the intermediate rin^ To purify the 
Impregnating liquid filters o#n be arrwed in front of the 
wm wir^es of ^ log. an^ within ^ intermediate ring»* 
The meiBaiiui discs sea oanneot»d with their sunnm^ W 


' ' ' ; ■„ 

means of ball, and socket joints to epahle the discs to be 
forced tightlv against the intermediate rings, when the end 
surfaces of the Togs are not paralhd-^W. C. E. 

Cement. 3. T. South and G. Payne, Britton, and E. G. 

Payne, London. Eng. Pat. 13,239, dnne 8, 1906. 
Fox the Improved cement, chalk, albo-oarbon or naphtha- 
lene, sodium sulphate or other suitable alkali salt, 
sine sulphate, alum, and ooke-breese or coal ashes, are 
mixed together in a powdered condition, either dry or with 
water, and the sediment dried and powdered. Thia 
mixture is afterwards mixed with Portland cement and 
sand, and the whole mixture is then ready for use as 
cement. — W. C. H. 

United States Patents. 

Stone, artificial ; Manufacture of — — , J, Purvis and 
T. Rouse, London. H. 0. J. Purvis, executrix of J. 
Purvis, deceased, and T. Rouse, Assignors to W. W. 
Tait, Philadelphia. U.S. Pat. 831,296, Sept. 18, 1006. 
See Eng. Pat. 3294 of 1908 ; this J., 1903, 629.— T. F. B. 

Wood : Process of preserving . J, T. Logan, Texar- 

kana. Texas. U.S. Pat. 831,793, Sept. 26, 1906. 
Wood poles are treated in a closed vessel with live steam 
until tiie sap has evaporated. The vessel is then 
exhausted and simultaneously heated with dry heat, 
after which rinc chloride is injected and forced into the 
wood by pressure. The poles are then kiln-dried, and 
the ends treated in quick succession with a bath of hot 
creosote, followed by a bath of cold creosote. — A. Q. Jj. 

Pulp. wood. dec. ; Method' of treating — — and the resulting 
material. C. F. Mabery, Cleveland, Ohio. U.S. Pat. 
832,799, Oct. 9, 1906. 

Pt7LP, wood, and analogous substances are waterproofed 
and rendered tough and impervious by treating them 
first with rosin oil, and then with a solution composed 
of a vegetable gum, e.g.. oc^l gum, a drying-oil or other 
binder, and a solvent. — A. G. L. 


X.— METALLURGY. 

(Cordinued from page 991.) 

Sted ; Manufacture of in the basic Siemens-Martin 

furnace. W. Bchmidhammer. Stahl und Eisen, 1906, 
86, 1247—1249. 

The article is based on one by A. Mimot in the ** Oomptes 
Rendus mensuels de la 6oci4t4 de rindustrie mtn^ale 
(May, 1906), which deals with the basio process in France. 
The basic process is continually replacing the acid process, 
on account of its elasticity in permitting different ways of 
working, and allowing of the use of all sorts of raw materials. 
It is usual to decarburise completely and then to carburise 
again by suitable additions. But since 1891 one large 
works has stopped decarburisation when the required 
carbon content has been reached. This method is used 
in making medium hard steels with O'Sfi per cent, of carbon 
from a nUxture of 70 per cent, of scrap and 80 to 40 per 
cent of pig-iron containing, on the average : phosphorus, 
0*68; sulphur, 0*17; carbon, 8*4; silicon, 1*9; and 
manganese, 1 *6 per cent. In making hard steel with 0*66 
to 0*70 of carbon for cable wire, decarburisation is carried 
to the 0‘85 point, and the steel tnen re-carburised by adding 
ferromanganese or ferrosilioon. The elags are rendered 
liquid by the addiHon of fluorspar. In another case 
sort steel was made from ore and pig-iron containing: 
carbon, 2*4 ; silicon, 0*7 ; manganese, 0*2 ; phosphorus, 
1*4; and sulphur, 0*3 per cent The hearth was lined with 
powdered limestone, and covered with limestone in j^eoes 
(6 to 7 per cent, of the pig-iron) ; on this was maoed 
hematite ore (10 per cent), and the whole covered with 
the ^-iron. AfW melting down, the slag was removed, 
aaotVr 8 to 10 per cent of ore kraa added, as welt ns 
bitoit limestone and 0*1 to 0*2 per cent- of 80 pet ednt 
ferromanganese, and the whole oast after another 

1 to 1*28 ner cent, of ferromanganese. The stem ^ftkined 










oMtiiig, Th« i 4 liom AWV M,! 

200 Ib,, ttnd[ whan tbit i« reduced, iabrc ia a^ed until a 
tojil ebw ot^ to 300 i« istwM ; ultw comidete 
ifedii^tiou^ tbo alag ia tm m into poia and^ ^ metal 


<o^t«ined : oaebon, Otll per oenb ; manweae, <H0 j 
* iullihui!; O»0(i2 } audTSSco of ailicoou 
T?® may^ ^80 be uaed to purity pig-iwn for 

Ijhe acid p^eaa. Ia tbia oaae tbe hcwtb ia cbarged with 
laym ^ hminatite ore in large lumpa (7 to 8 per 

pigdwia), powde^ limeat^e (ft to 15 times 
itTO weight of the silica produced) mixed with fluorspar 
' T ^ pig-iroa), nad more pig>iroa oa top. 

^uat l^re oastiag 4 per cent, of ferromangaaeae ia add^. 
W adding 20 to 30 per cent of scrap to the charge, ore and 
'flux may be saved, la this way a pigdron with carbon, 
4 cent ; mlicon, 0*5 ; manganese, 4*5 ; phoaphorua, 
0»05 j a^ sulphur, 0*02 pdr cent, gave a product with 
» BUioon, trace ; manganese, 2*4 ; phosphorus, 
0>02 ; and a trace of aulphur. Pig-iron with f*5 per cent 
more of phoaphorua and 0-5 per cent of aulphur ia 
'auooe^Uy treated by the Bounand.Verdi6 method. 
In tms the working is divided into two distinct phases : 
Zn the first a slag is produced very rich in lime, and 
oontaining 10 to 12 pr cent, of silica, 8 to 4 of ferrous 
oride, and 8 to 10 or leas of total metallic oxides, together 
■with most of the aulphur and a considerable part of the 
phoaphorua. It is rendered sufficiently liquid by adding 
muorspar. In the seeond phase the phoaphorua ia oom- 
pletriy removed by a slag similar in basicity to the first 
•but with more of the lime replaced by ferrous oxide, of 
which 16 per cent, may be present. This process has been 
further developed by working it in three stages. In the 
first most of the silicon ia eliminated by forming a very 
silioioua slsgi which renders it easier to obtain the two 
very basic slags required in the two later stages in which 
aulphur and phosphorus are removed. In the basic 
process part or the whole of the pig-iron may also 
replaced by ground coke in quantity corresponding to 
1| to 2 times the carbon in the pig-iron it replaces To 
guard against its too early combustion, the coke is wrapped 
'Up in five times its weight of planings. For a charge of 
20 tons about 600 kilos, of coke and 3000 kilos, of planings 
lare used.— A. G. L 

iPneipitate [Silver and gold] ? Treatment of the , and 

manipulation of the tilting fumaeee at the Redjang LeJbong 
mime, Sumatra, S. J. Trusoott. Inst. Min, and 
Metall., Oct. 18, 1906. [Advance proof,] 

The zinc-boxes are cleaned up twice a month; the preoipi- 
'tate and the “ short sine ” are collected in separate tanks, 
and subjected to acid treatment, followed by washing 
with hot water, the consumption of acid being 0*117 lb. 
I»r lb. of precipitate treated and 0*614 lb. per lb. of short 
ixinc. The wash^ pre^itate is pressed and then calcined in 
.quantities of about 600 lb. upon on iron tray over a wood 
fire ; a good sample after oaloination contained : gold, 
8-19 per cent. ; silver, 68*10 ; zinc, 6*90 ; lead, 3*80 ; 
-selenium, 3*66; silica, 3*96; together with smaller 
proportions of iron, copper, and manganese, and 14*76 per 
cent, of uudetermined matter. One hundred parts of 
•clean precipitate require 16 parts of Wax for fluxing; 
less clean precipitate requires 17*8 parts of borax, 
9^ parts of sodium bicarbonate, and 0*7 part of sand ; 
ithe precipitate from the short zinc requires 22*7 parts of 
borax, 9*0 of sodium bicarbonate, and 4*8 parts of sand. 
The mixing is effected in a large enamelled drum, scrap 
iron being added when it is expected that matte will form, 
■a» is always the case when the short zinc precipitate is 
.uoder treatment. The matte consists principally of silver 
selenide, which is readily reduced with sodium bicarbonate 
an presence of scrap iron. The furnaces are built in pairs, 
and consist of box-shaped castings lined with tire-wicks, 
two of the sides having trunnions carried in bearings on 
Iron standards ; the furnaces are tilted around these by 
means of worm and wheel gearing. The retort re^a at 
an angle of about 30® from the horizontal upon an arch 
of fire-^riok placed some inches above the level of the 
fize,-l»ra The furnace inside the fire-hdek lining is 
.22 ins. square by 86 ins. high; the retort is 80 ins, long, 

94 ins. diameter at the back, 13| ins. at the middle, aS 
ips.^ at^ the inonth, and ^e neck protrudes riightly 


into about 640 os. capaoity, 
at 5 a.m. with charc ^ ; afterwards a 

^1^3 ba^ W 

Jijr to Do 

equivalent ^ 

Msay being gold, 9*6 oz. ; silver, ¥99*3 osT; *30 
oont^ned 126*86 parts of gold to 818*54 parte df sil^ 
together with selenium up to 3 per cent, and small amoin^ 
of copper, lead, and iron. The costs of smelting 
of orioined precipitate during December, 19ft, which 
yielded 3336-8 os. of gold and 19,510*4 os. of latcr, 
amounted to £84 15s. 7d, of which £12 XOa represeaied 
Europeans* wages, £8 6s. 8d native labour, £22 Os, 8dL fncL 
£10 16a acid, £14 12s. 6d. borax, £1 Os. OdL sodium 
bicarbonate, £13 retorts (three), and £2 general supplies | 
the total being equivalent to 6*098 pence per OS. OZ flue 
gold or 0*89d. per os. of fine metal. The pot smelting 
previously employed cost less in pots and fad, but muw 
more in manipulation. — J. H, C. 

Copper and phosphorue, E. Heyn and 0. Bauer. Mitt. 

Kfinigl. Materialprtifungsamt su Oross^Iichterfelde 

West, 1906, H 93—108. 

The authors have studied the influence of varying amounts 
of phosphorus on copper, and have prepared a number 
of micro-photographs. The structure is found to be 
perfectly homogeneous in the case of alloys containing 
not more than 0*176 per cent, of phosphorus. From tliis 
point onwaxds dark crystals arc visible, surround^ in the 
wst place by a lighter zone richer in phosphorus and then 
by eutectic veiumgs, which become visible with about 
0*6 per cent, of phosphorus, and very marked With 
0*76 per cent. The eutectic contains 8*27 per cent, of 
phos^orus, and has a melting point of 707® 0. This 
point is well marked in all the mixtures of up to 144 per 
cent, of phosphorus, the melting point of whmh decreases 
at first from 1084® (that of pure copper) to 707® (thAt of 
the eutectic), and then rises again up to 1090®, This 
point is the melting point of the compound, 0U||l^ 
existence of which is conclusively proved by meaeureinents 
of the density and of electric poWtial. The 
of copper are found to be electronentive towards cotnaer 
itsell In mixtures with from 0*5 to 14*1 per oent of 
phonis the eutectic point at 707® disappears sntiraly, 

^es being mixtures of Cu,P and (probaWy) CkUFt* • 
It is^ however, impossible to prepare homogenooue 
with more than 16 per cent, of phosphoma by nmi fthsg * 
since for every temperature there exists a^stinot 
of phosphorus, beyond which that element is givea off 
at that temperature, and for 1020® this maidonim is 
14*1 wr cent Bodies with a higher phosphorus enhtettt 
would have higher meliang points, and hence no body 
with more than about 16 per oent of phospboms oafl be 
prepared by melting, as during the time required for the 
melting, any excess of phosphorus is vdatUisecL By 
heating mixtures of amorphous phOspWus with copper 
tumiugs at about 300® to 400% friable masses with over 
20 per cent of phosphorus can be obtained. It is suggest 
that this heating be carried out in a series of orooibles 
filled with the mixtures, each one connected with the next 
by a tube reaching some way down, so as to s^mise the 
loss due to escaping phosphorus vapour. PluMqiheiiie 
hardens copper more than does tin, the compound, Cn^P^ 
beii^ muon harder than the corresponding tin compound, 
CugSii.— A. G. L. 

Manganeee-molgj^num aUoye, G. Arrivaut. Oompt. 
rend., 1906, 148, 464—466. 

Tmi author hakStefc^ed his work (this J., 1906, 649) 
oa this eubjeoi^^dlpf has made, by the aldtniaotheiliflic 
method, alloys witalfiing up to 75 per oent. of rmflylif- 
denum. They are all silver-white, homogeneous, iscMt- 
magnetio aHoys, very hard, and more brittle as the coatent 
of manganese is higher. They ,are unaffected by Iflr, 
are completely solunte in nitric acid, hot ooneentrwted 
sulphttric acid, or fused alkali bisulphates. Aoerih held 
attaoksthose oontaintjM lese than 63 pei^ oe&b of i " " 
dennm, and hydrooblorio acid at&obs a]l, 

H dnei not dissolve all oompleesly % tbk 4 



Cl. x-MuxmtJBoy. 


u, iwv. . 


Attitok of Alcoholic Aootio acid Or of hydrochloric acid the 
author has separated respectively from the alloya containing 
36*^5, 47 — hft, and 65-— 72 per cent, of molyMenum, the 
compounds^ MnjjMo, MnMo^ and HduMo^. Those are all 
ateel-grey, non-magnetic, crystalline powders, stable in 
air at otdinary temperatures, attaokra by chlorine, by 
water vapour at 250® C., and by oxygen or sulphur at a 
red heat. The alloys appear all to consist of one or other 
of these compoimdB in association with metallic man^a^se. 

Lead smelting ; Formation of fvmc in . F. C. 

Boeltz and 0. A. Graumann. Motallurgie, 8, 442. Eng. 
and Min. J., 1906, 82, 584. 

Till authors state that galena is far more volatile than 
lead oxide. At 860® C. it suffers a loss of weight of 18 per 
cent, in one hour. The formation of aoaftolds of lead 
sulphide in lead blast-furnaces, and the fine needles of 
sulphide in the masonry of reverberatory furnaces are 
due to the sublimation and condensation of galena. 

Lead sulphate is only slightly volatile, but is decom- 
posed at about 1000^ G The lead sulphate found in flue- 
dust chambers is formed chiefly by the action of sulphur 
trioxide on lead oxide, or by oxidation of lead sulphide. 

—A. S. 

Sulphide oree ; Roasting of to vdvhaiei. R. Vond- 

rSwk. Oeaterr. Z. Berg.-Hiitt, 1906, 64, 437—441. 
Chem. Centr., 19fm. 2, 1089. 

Th» author has investigated the process of roasting 
sulphide ores, especially lead sulphide, to sulphates, and 
concludes from his results that for the formation of good 
yields of sulphates tliree conditions are neoeasary, v* 2 ., i 
excess of air ; the presence of contact-substances (cata- i 
lysers), and a favourable temperature for the contact- | 
process ; and the presence of metal oxides and a suitable j 
temjjcrature for the formation of sulphates. These i 
three conditions should bo attained in succession. The { 
gases formed on roasting must remain in contact for a ! 
certain time with the roasted material which acts as a ■ 
catalyser, and during this period the temperature should 
not pe raised above a certain jmint. In certain cases, 
where very stable sulphates are formed, the second and j 
thi^ phases may proceed conjointly, the sulphur trioxide | 
^ formed being immediately absorbed by the metal oxide j 
acting as contact-substance. All conditions tending to j 
prevent rapid rise of temperature accelerate the formation 
of sulphates. The presence of inert gangUe, of hygro- 
scopic and comhinecl water, and of carbonates thus all 
ex^rt a favourable effect, as also docs the presence of 
moisture in the air. 

Xf it be desired to avoid the formation of sulphates in 
the roasting of sulphide ores, excess of air must not be 
used over that reouired for the combustion of the fuel 
gases and the oxiaation of the ores, and the ore should 
be given a preliminary healing.— A. S. 

Mintfcd mrodadion of India, Bd. of Trade J., Oct. 18, 
1906. [T.R.] 

T»» quantity of minerals raised in British India in 1906 
in knines regulated by the Indian Mines Act was as 
f^lowB : — 


Statute tons. 1 Statute tons. 


Coal 

Manganese ore 

Miea 

Limestone 

8iat 


7,661,338 

138,733 

21,320 

60,847 

107.413 


7,762,779 

204,194 

26,548 

93,170 

94,078 


and the def^onmpnt of the oeal IndMiy hoe been mnaiic^ 
able. In the output was only 8,«SM90 tons;^ 
in 1905 it amounted to 7,234,103 tons. 33ie Mining 
Inspeotor traces a coke output to the extent of 258,96o' 
tons, as earned by the railways, the eok* being all produced, 
in om^ ovens, which do not avert^ more then. 40 tons^ 
of hard coke per 100 tons of ooid. The East Indian Rail« 
way Company are installing a battery of modem retort ^ 
ovens, with by-product recovery plant, at Qiridih. 
Copper appears for the first time in the list of minerals- 
raised hrom mines oli^ssed under the Indian Mines Act. 
O^y 40 owts. were raised, but a serious effort is being, 
made to develop copper minidg on a considerable soalSi 
The export of manganese ore, in which India now takes ai, 
leading position, totalled 281,734 tone. 

Australian mineral production and export. Mining World*. 
Oct. 6, 1906, [lUL] 

Thx production of gold in the- various Australian States- 
is at follows : — 



1904. 

190& 


Fine ozB. 

Fine ozs« 

New South Wales 

269,817 

274,267. 

Queensland 

639,151 

592.620> 

South Australia 

29,100- 

20,447. 

Tasmania 

65,92L 

73,541 

Victoria 

766, 60a 

747,166* 

Western Australia 

1,983,230 

1,956,816^ 

Total 

3,762,829 

3,063,36T 

It is anticipated that the pioduotion will reach its former 

level during the present year. 

The exports of mmerala 

! during 1904 and 1906 from Australia were as under:— 

1 

L904. 

1905. 

1 

£ 

£ 

1 Alunite 

925 

6,750k 

i Brass 

512 

796 

! Copper : 

1 Bars, &.C 

220 

4,973. 

j Ingots 

1,560,281 

978,384 

{ In matte 

— 

1,100,139 

j Ore 

100,567 

19,617. 

I Bullion - . 

3,693 

— 

1 Gold: 

Bullion, &c 

6,663,865 

5,259,6091 

Ore, &c 

9,637 

10,174 

Specie 

10,128,408 

4,255^703 

1 Iron and Stool ; 

1 Bar, &c 

2,414 

2,140* 

1 Girders, &o 

172 

117 

1 Lead: 

Pig 

872,000 

783,823 

15,308 

In matte 

— 

Sheet, &o 

16,116 

29,643 

1 Mercury 

22 

— 

! Ores : 

Antimony 

50S 

5,260^ 

Bismuth 

17,910 

24,009* 

Chromium 

i;268 

— 

Cobalt 

76 

356 


The tbove tabls does not include the mineral production 
of HydeMhid i^id other great native states. The favour- 
able geogrt^etl position of the Bengal oogl fleMs, the 
•XjQe&Snt the coal, shd the easy mining eon- 

agreat advahtige over othsr provinces 


Iron — 

Molybdenite 5,432 

^heelite 1,980 

Tungsten 128,179 

Zinc blende 8,375 

Platinum — 

Plumbago 166 

Silver ; 

Bullion, &o - . 847,727 

In matte — 

Silver-lead ore 564,025 

Bunion 793,596 

Salter, oonoontrates, &c 47,231 

Ingots 614,820 

Oi5 182,042 

Zinc, all kinds 1,484 


8,372^ 

10,409* 

123,042 


699,241 

117,899< 

236,461 

770,623^ 

780,003. 

765.221 

202.508 

urn 


Coal productioiv slthough oottftoed prilwdpally to Ifsw 
South Wales, it stMdUy e^psiadiiig,- dsi^ irsqiwh 




laWiiir 'itloA otber dilBotiltiei. Tb« TtUtie of ^ 

eicpionii; otte thftn iii(ter>tAte, in 1906, Wm £861,092 
£786,490 in 1004. The exports of ooke represented 
a value of £8,105, New Zealaitd being almost the 
ool^ etiiftomer. Shhle produotion is likuy to become 
a leading industry witbm the next few years, bv reason 
of the large amount of capital invested in working the 
enormous deposits in the western portion of New South 
Wales. In 1004 the value of the exports was £18,897, 
which became increased to £28,304 in 1006, the 
Netherlands taking nearly the whole quantity. 

Animmjf produdion in l9oi. Mining World, Oot. 6, 
1906. [T.R] 

Tbi supply of ore marketed continues to be exceedingly 
smalL Cluna for the last hve or six years has produced 
the greatest quantity of ore, but since June, 1904, there 
has been a hea\^ falling off in these shipments. The 
production of antimony as a by-product and nom imported 
ores in the United States in 1906 amounted to 3240 short 
tons, valued at $705,787, as against 3057 tons, valued at 
$606^524, in 1904. The production of metallic antimony 
from domestic and foreign ores in the United States is 
about 600 short tons per annum, whilst that contained in 
hard lead has amounted to somewhat over 2600 short 
tons for the last four years. The total consumption of 
antimony in the Uuitea States in 1906 was 6712 short 
tons, compared with 4769 tons in 1904. Accurate figures 
shov^g tne output of China, the source of largest supply, 
are not obtainable, as the empire does not collect mineral 
and metal statistics. From the most authoritative source 
— the importers of Chinese antimony — it is learned that 
the exports from China in the first six months of 1906 
amounted to 2014 long tons, while the last half showed 
a material decrease. In 1904 the exports from China were 
12,037 long tons, as against 7.341 tons in 1903, 10(067 tons 
in 1902, and 36.33 tons in 1901. 

• 

KNOUIUf PAT1NT8, 

Furnaces ,* Smeltinfff cruoifiZc, heating, annealing, and 

, and kilns for burning and glazing pottery and 

for other like purposes The Incandescent Heat Co., 
Ltd., and A. amallwood, Loudon. Eng. Pat. 18,877, 
Sept 19, 1906. 

Thu invention consists essentially in arranging above 
a horizontal combustion chamber a heating chamber for 
a number of crucibles, an annealing chamber, and a chamber 
for reheating, &o., all these chambers being so connected 
ti the combustion chamber or to one another by hoat- 
distiibuting passages, that heat may be easily supplied 
to or shut on from any part of any of these chambers. 
A jacketing chamber is placed ao as to extend above all 
three chambers, the burnt gases passing from this into 
the chimney.— G. L. 

AUoys ; Manufacture of mdcdlic . A. Jacobsen, 

J^mburg, Germany, Eng. Pats. 19,198 and 19,198 a, 
Sept. 22, 1906. 

SsiFr. Pat. 363,999 of 1906 ; this J., 1906, 1071.— T. F. B. 

Mdailic alleys : Manufacture of . A. Jacobsen, 

Hamburg, Germany. Eng. Pat. 19,198 b, Sept. 22, 
1906. 

To 60 per cent, of the alloy described in Eng. Pat. 6946 of 
1904 (this J., 1904, 1220), which consists of two atomic 
weights each of copper and iron, and one atomic weight 
each of nickel ana aluminium, there is added 60 per 
cent, of copper. The new alloy is of the same strength as 
the former one, but is considerably softer, and more 
ductile. Useful results are also obtained if the proportion 
of copper be varied from 20 to 80 per cent.— A. G. L. 

SmilMwn aUoys ; Process for improving hy heating 

md cldUing, C. Claesseni Berlin, Img. Pat 19,28Sf^ 
^pt n, 1906. 

SM Vt. Pat 868,028 of 1906 and Udmm thereto i this 
J,, 19eM*, 185 a»d 488.— T. r. B* 


Metdef PeMfig — -rdad appcmtluv likr*/ofv W- 
Simpson^ Uondon. Eng. Pat 19,781, *0, 18^ 

SxB Ft. Pat 860,408 of 1906 ; this X, 1906, 642.r-T. F. B,. 

Oruciblet or vessds for the miving and aSofage of mddoi. 

W. S. Simpson, London. Eng. Pat l9,78iA, Sept 8(^. 

I 1906. 

I See Ft. Pat 360,408 of 1905 ; this J., 1906. 642.— T. F. B. 

Metals ; Method of manufaduring according to fia- 

aluminothermic process, H. Goldschmidt and 0. Wail,.. 
Essen on Ruhr, Germany. Eng. Pat 20,004, Oot 8».. 
1905. 

See Fr. Pet. 368,071 of 1906 ; this J., 1906, 186.— T. F, B,. 

Ores and their hy-produda ; Process for the svlphatieaUm^ 

of . E. Enke, Kattowitz, Germany. Eng. Pat. 

22,900, Nov. 8, 1906. 

SsBOer. Fat 163, 410of 1904 ; this J., 1906,221.— T. F. Bv 

Ore coneenfrofton. H. L. Snlman, H. F. Kirhpatr&ok*- 
Ficard, and J. Ballot, London. Eng. Pat 86(718,. 
Deo. 21, 1906. 

See Fr. Pat 363.418 of 1906 ; this J., 1906, 890.— T. F, It 

Screen for teashing ores, eombudible minerals, 
like. C. J. A. Marty, Limoges, France. Eng. Bat 
11,764. May 19, 1906. 

The screen consists essentially of two superimposed,, 
perforated metal plates, between which solia or hollow* 
oalls act like valves above each hole in the lower plate. 

The lower plate is also provided with one or more additional * 
openings corresponding to the same number of ooUeotillk . 
below them, in which the small quantity of sand, A*o., , 
collects which might impede the action of the balls. 

—A. G. L. 

Metals ; Process and apparatus for cldaining —— from . 
their sulphides. T. J. Heskett, Brunswick, AustriKa,. 
Eng. Pat. 20,980, Deo. 27, 1906. 

I51PTTBS sulphide ores 01*0 first smelted in a blast^fuiSMoa*^ 
with sufficient fuel and fluxes to produce a pure sttlphide, 
which flows in a continuous stream into an oxidkil% 
chamber. Puie sulphides may be directly charged into^ 
and melted in the latter through a hopj^r at the tali. • 
In the oxidising chamber, rapid oxidation is effected l^itL 
air-blast supplied through tuyeres below the level of titsh 
molten sulphide. The volatOised metallic biwi, . 
together with sulphur d ioxide, pass into a reducing ohaahbdr 
supplied with solid or gaseous reducing agents, in afhiipli.. 
the metals are reduced, the less volatile metals ooileolkl|rkii 
the molten condition at the bottom of the 
chamber. The more volatile metals are also lOmfliC 
but pass on to a condensing chamber, where they de^odi 
in the order of their oondonsatioo. Hie stilphtv dSiii$|i$b* 
passes on, and can be utilised as usual. — A. G. Ia " ' ' 

Steel; Manufacture of in Martin 

Delays, Brussels. Eng. Pat. 9996, April WwflL. 
Under Int. Conv., April 29, 1906. ' '* 

Six Fr. Pit. 885,671 of 1606 ; this J., 1906, 661.-4V. a. 

United States Patents. 

Blast furnace, L. Hecksoher, Radnor, Pa. U.S>, Jgati 
828,310, Aug. 14, 1906. 

The object of the invention is to secure even oodhxg: 
of the walls of a blast fumaoe. For this purpose the 
masonry of the upper part of the furnaoe is supported,, 
not on the main mantle itself, but on a false mantle , 
at about the point where the walla of the fumaoe 
to slope inwards. The false mantle is tupported ott Soe * 
main mantle by a number of radial vertical pities, eooh* 
of which has an opening in its tower part to aUow wofisr - 
to pass through it. The main manw is jlaoed fn Ak* 
uBu^ positioii, a little above the bosh, ana iS sn|por^ v 
in the usual way on columns ; its outer Is mM V 
upward so that it forms on annular trpugh. A tomM* 
jooli^t surrounds the walls of ^ blaet ' l^rnad»^, h•4 i#li ^ ; ’ 






tlH» two montlet, and bdow the main mantte, ending jnet 
above the ti^^s is an anntilar tvoojg^ leading to the 
waate ^pe. ]IMow the main mantle ia plaoed an annular 
flange, tapering downwaida and aurrouading the boah, 
but leavmg an opening between it and the mantle-jaoket. 
This flange preventa the water leaving the mantle-jacket 
Water is projected against the mantle-jacket between 
ond below the mantles by means of two circular 

JFurnau ; . F. Klepetko, New York. 

U.S. Pat. 831,165, Sept. 18, 1906. 



'Txb furnace comprises a number of superposed hearths, 5, 

>a hollow shaft, 3, passing through the hearths, and. hollow 
lagniB* ii radiating hrom the shaft and extending into the 
hearths. The shaft is divided into compartments, a, 5, 

4 , /, by partitions, 8 ; from each compartment, on one 
• .nido.olthe partition, a tube, 0. leads into the corresponding 
arm, and on the other side of the partition a 
comptomentary tube, 01, leads from this arm Into the 
opp^te one. A limited quantity of a cooling medium 
jia mti^iioed into the lowest compartment through the 
''mbcii 6; this is vaporised by the heat of the furnace 
^waq^'.knd the vapour circulates Uu'ough each com- 
pa^niant in the shaft in succession, following the path 
iiSiidi^ted by the arrows, and finally escaping at 10, — A. 8. 

JF^nmee; Boasting . F. Klepetko, New York. 

'D:S. Pat. 831,166, Sept. 18, 1906. 

tl^^ iumaoe oomprises a number of superposed hearths, 
a vag^oflil ihoUow shaft passing up tkraugh them. 
BtoBow airms iradiate from the shaft, and extend into the 
A oobling medium enters through a feed-pipe 
pasting longitudinmly through and disoharginff into tne 
llower end of the shaft. An outlet pipe for the cooling 
medium also extends through the shaft, and discharges 
M the top, and branch pipes lead from the interiors of the 
hollow arms to the ouuet pipe. — A, 6. | 

JFnfnttU ; Or€-foa$ting . W. A. Maddorn, Boulder I 

CSty, Western Australia. U.S. Pat. 831,282, Sept. 18, ] 
1906. 

,$M Shig. Pat. 24, of 1902 ; this J., 1904, 22.--T. F. B. 

Fitffiace ; Ore-roostin ■ . T. Edwards, Ballarat, | 

Victoria. U.S. *at. 832,248, Got. 2, 1906. 

.&nBEng.Pat 28«40tof 1903; this J.,1004,1160.— T.F.B. | 

Fistnoot for cakining or burning hriouetUs of ore. P. X 
Be^dal, EenAng. U.a Pat 882,858, < 

Ootr 2, 

Pat. IW f thill J., 1906> F, B. 


MotaUmring pMeriais ; Method ^ redmirng --^^ A* 
Selander, Pueblo, Cblo. U.R Pat 881,0fl7» Sept 18, 

im. 

To rednoe metal-hearing materials, they are formed with 
fuel* bearing and fluxing materials into a viooous miKtore, 
which is inj^ted into a blaat-fumooe at the aone of 
fusion.— -B. S. 

Detiiming [tin-plate] ; Proctit of . K. Goldschmidt 

and J. Weber, Ass^ors to Th. Goldschmidt. Essen on 
Ruhr, Germany^} &S. Pat. 831,228, Sept 18, 1906. 

Sbb Ft. Pat 366,228 of 1906- ; this J., 1906. 1311.— T. F. B. 

Ore aeparaior and classifier. E. J. Swyny, Balmain, and 
S. G. Pluoknett, Newtown, N.S.W. U.S. Pat 831,262, 
Sept. 18. 1906. 

Sbb Eng. Pat. 19,140 of 1904 ; this X, 1904. 1160.— T. F.B. 

Vanadium ores ; Treating . J. O. Handy, Pittsburg, 

Pa. U.S. Pat. 831,280, Sept. 18, 1906. 

The ore is mixed with a quantity of sodium salt (sodium 
chloride), sufficient to form 80<iium pyrovanodate with 
the vanadium present, and heated to distil ofi sulphur. 
Residual sulphur is removed by roasting, the product is 
extraoted with hot water, and the solution evaporated to 
j dryness. The residue is purified by washing it with cold 
I water, dissolving in hot water, acidulating, and evapo- 
I rating to dryness, and again washing wiw cold water, 
i ——A. G. L. 

1 Alloy for bearings. H. Kreusler, Wilmersdorf, Assignor 
! to Siemens und Halske A.-G., Berlin. U.S. Pat. 831,367, 

I Sept 18, 1900. 

I Sbb Eng. Pat 10,613 of 1906 ; this X, 1906, 816.— T. F. B. 

j 

j Ferrophosphorus ; Manufacture of . J. J. Gray, jun., 

I Rochdale, Tenn. U.S. Pat 831,427, Sept 18, 1906. 

A MIXTURE containing iron ore, phosphate rook, and a 
I siUcious material in such proportions as may be required 
to liberate the amount of phosphorus it is desire to 
combine with the iron, is charged into a blast furnace and 
smelted.— E. 8. 

Armour plates ; Manufacture of . R. A. Hadfltid, 

Sheffield. U.S. Pat. 831,868, Sept. 26, 1906. 

Sbb Eng. Pat 16,220 of 1904 ; this X, 1906, 736.— T. F. B. 

Steel ; Art of hardening and toughening . X Church- 

ward, New York. U.S. Pat 832,770, Ctet 9, 1906. 
The process is the same fus that described in Eng. Pat. 
15,423 of 1906 (this J., 1906, 889), except that tungsten 
is added to the steel as well as chromium, nickel, and 
manganese. — A S. 

Metals ; Art of hardening and toughening . J. 

Churchward, New York. U.S. Pat. 832,772, Oct. 0, 
1906. 

Vai^adium is added to the steel in addition to the metals 
mentioned in U.S. Pat 832,770 (see preceding abstract). 

—A. S. 

Alloy of iron and sled ; Sdf -hardening , X Church- 

ward, New York. U.S. Pat 882,778, Oct 9, 1906. 
Claim is made for a steel containing : carbon, about 0*20 
to 0*60 per cent ; nickel, 4 to 6 per cent. ; tungsten, 
0*6 to 1‘5 pr cent. ; chromium, 2*6 to 3 per cent. ; man- 
ganese, 0*6 to 1 per cent., and vanadium, 0*26 to 0*6 
pr cent — A, 8. 

Iron and 'sled ; Method of recovering — — from dags. 
R. Baggaley, Pittsburg, Pa. U.S. Pat 882|948, Oot 9, 
1906. 

Ibob is obtained from the ferruginous slag df a copper 
furnace by mixing the slag with caTbonaoemi* fuel and a 
flux, and subjecting it to a tempratuTe hijg^ tiuui that 
ordhiarfly itied in m irbn 4fla»t'fumBo4. iron po** 

I duo^ is Uien bessemerised.— G. U 






Slim* f JPfo^w p/ $reaUiu , IL K. 
TUmim «Ad F. lAkt, Anikoomb, Hont. 17.8. Fai 
B8Sl»n0, Oot. % 1900. 

Bixum from metallio (copper) om aie dried and diamte- 
^ted» and then roaat^ at a dull red heat The roasted 
prodoot is then treated with a mixtore of sulphuric aoid, 
iron sulphate, end sodium chloride, gases from a roasting* 
iumaoe containing air and sulphur dioxide being at the 
eame time passra through the mass. The solution 
*obtamed is filtered, the tailmgs are washed, and hydrogen 
sulphide is passed through the oqpibined filtrate and 
washiugs. l^e metallic (gopper) sulphide is finally 
•melted to metal (copper) as usual.— A. G. L. 

Vontftriing mattes and spcisses and other metallic oom* 

pounds ; Apparatus for . H. Haas, San Francisco, 

Cal. U.S. Pat. 832,606. Got. 9, 1906. 

Ik the lining of the converter a series of conduits is arranged 
about a central axis, these conduits all having an upward, 
outward, and forward inclination, whereby the blasts 
of air which are forced through them tend to rotate the 
mass in the converter in the same direction.— A. S. 

Copper fMtte ; Process of smelting . W. Kemp, 

Tucson, Arisona, Assignor to the Kemp Hydro-Carbon 
Furnace Co., New York. U.S. Pat. 832,738, Oct. 9, 
1906. 

UoFPEB matte, mixed with silica or other flux, or alone, 
is charged into a furnace in the solid state, and reduced 
to metallic copper by subjecting it to the action of a 
burning mixture of oil- vapour, steam, and air, containing 
an excess of oxygen, the lower zones of the charge being 
successively reduced. — A. G. L, 

Ore roasting and oxidising apparatus. F. C. Butterfield, 
Oakland, Cal. U.S. Pat. 832,292, Oct. 2, 1906. 

• 

Tkb furnace consists of a horizontally rotating shell 
having heads with openings aligned around the circum- 
ferences of the heads, for the admission of ore at one 
end and the discharge of solid residue at the other. The 
openings are controlled by sliding gates. Reduced 
tubular ends project t centrally from we heads. A com- 
bustion chamber is provided, movable to and fro from the 
inlet of the shell, and abutt^ endwise against the inlet, 
for the liquid-fuel supply. The tubular extension at the 
opposite end of the furnace is connected to settling and 
condensing chambers for the delivery of the separated 
gases and vapours.— A. G. L. 

Ores ; Process of treating complex sulphide . W. 0. 

Rumbald and G. Patohin, London. U.S. Pat. 832,341, 
Oct 2, 1900. 

Sm Fng. Pat. 2632 of 1906 \ this J., 1006, 326.— T. F. B. 

Mtkis ; Process of %eparaling from their ores. 

G. H. Waterbury., Assignor to J. J. Huddart, Denver, 
Colo. U.S. Pat. 832.6^, Oct. 2, 1900. 

Tkb powdered ore is treated with a solution in water of 
alkali nitrate, and sulphur dioxide, the whole being 
agitated and heated by tne simultaneous intrdduotion 
ox air and steam. The solutiop obtained Is drawn oS, 
and the metals in it are precipitated by hydrogen sulphide, 
forced into the liquid by air under pressure.— A. G. L, 

Mdal values : Method of extracting from ores. R. 

B^^aley, Pittsburg, Pa. U.S. Pat. 832,833, Oct. 9, 

Orbs are ''liquated** without the use of carbonaceous futd 
by feeding preheated sQlcious ores into a bath of low- 
^ade matte at one end in a converting furnace, the bath 
^ing kept hot, and its contents well mixed by Ifiowing 
air wrongh it. The s)lioiout ore led in is in excess of the 
amount thRt oaa be throfugh ^ formation of 

eeleotivB slRgi. Molten matte, Rod ^ siUcious liquated 

matter ** overflow iKmtbpMy into a lorehearth at a lewer 
le«bl for separation liy graTit^«<^A. 0. 


{Add, stleer, mid popper}. MHals / Aft pf 
frm cpemlAB sdntitms, W, 

Oal„ ^Mignor to 0. W. Merrill, tUd* ii.D. 0,81 ‘Fit. 
882, WO. Oot, 9, 1906. ( v 

Corm and the precious metals are preolM^ted IjfW 
alkaline cyanide solutions by neutraliinng thi 
with the proper quantity of acid mat^isl, Rad 
bringing them into contact with metallic zinc or an limy 
of zinc in a finely-divided state.— A. Q. L. 

Briquettes of orct dfc. ; Process of manufaeturUig — 

H. Sohulte-Steinberg, Dfiren, Germany. V*a, Fit* 
833,006, Oct. 9, 1906. 

Sbb Eng. Pat. 3235 of 1904 ; this J., 1904, 444.>-T. F* B. 

FbBKCK PltBKTS, 

Cementation of objects of iron or sM ; Process and 

apparatus for the . A. W. Uachlet. FV, Pat. 

366,245, May 16. 1906. 

Tub invention is especially applicable to the cementation 
of a number of small oojeote at the Same time, ^e 
objects are heated in a large crucible to a temperature 
exceeding a red heat, but l^ow their fusing point, the 
temperature being kept very even and unizorm. dm 
atmosphere of oawonaceons gas is kept in the crucible 
during the heating, and the articles are moved almut 
by rotating the crucible. The articles are also surrotitidod 
by a reducing atmosphere during the cooling. After 
several heatings and coolings, the articles are tempered 
as usual by quenching. The apparatus used in cairyiiig 
out the above process is also claimed.— A. Q. L. 

Retort^ muffle^ crueMe, dsc.^ for the reduction of zinc ores 
and other purposes. D. Delville and Comp, dee IMtaux 
et Prod. Chim. D’Overpelt Fc. Pat $6^389, Maiy 16, 
1906. 

Tub retort, Ac., is provided on the outside with a number 
of horizontal channels for the better utilisation mp 4 
transmission of the heat supplied. The ohaimi^ are of 
such form that a section of the retorl appears m^qh 
like a cog wheel.— A. G. 1* ‘ 

Bismuth ; Process for the extraction of — . £L Bnnher, 
Ft. Pat. 366,489, May 21, 1906. 

Tub bismuth is extracted from its ores aii4 aqin« 
pounds by a solution of an alkali hyposull^td ' pr * 
an alkaline-earth hyposulphite, and then preofjMjim 
as bismuth sulphide by the addition, of an 
alkaline-earth) sulphide, the solution being 
same time regenerated. Or, the bismtitn is einqbsM 
by a solution of a " per-salt," preferably i^rio 
or sulphate, to which also other salts may be'IdlS^^knd 
is precipitated from the solution, either as 'baidb]^|^ W 
heating or diluting the solution, or as metat,‘ 
action of another metal, such as zinc, or .by eIp(K^|So|ysji 
preferably with the aid of a diaphruf^ the eUdtrpJjA 
also regenerating the solution which, in the other oa|«c, 
must M regenerated by blowing aif or ohlOrWI Wbm 
it. If other metals, e.g., copper, which ilrilfild* nimr 
the bismuth obtained impure, are present in til 
may be removed by a prelimmary treatment Itt 
the case of copper, the ore might be extracWl'^tHth 
ammonia or dilute hydrochloric a^— A. G. L. 

Armour plates ; Process of making — . Marrd JUreZ. 

Ft. Pat. 306,532, May 28, 1906. v- 
Tub armour ^ates are made from a orocible gteel 
containing 0*1^ to 0*800 per ceni of carbon, 0^ to 
0*8 per cent of chromium, and 3 to 4 ppr cent, of ntokst { 
the ohromium may be wholly or partly reifia^ % 
titanium, tummten, molybdenum, or vanadium, Tha 
steel, after rolling once, is, if desired, subfeoted te »t|ia 
cementation process ; it is then hsated to a detenuhtod 
temperature, and cooled in such a manner as to 
the desired structure, the operations being repeated 
this is attained. Both the faces or* th^ 
the eame time, by heating the whole plate very gskdFMZd; 
evenly, and quenohlng on both sides. 
the ideei obwied should idiow an anmepheW 
be {KWoMaln^Uke in the cemented 
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OfM ; Proeesa hr the dry cmeentration of Miner^li 

Separation Ltd. Pr. Pat. 860,685, May 29, 1906. 

Thb procesi for tho dry oonoentration of ores oomprites 
the Uid of a concentrating table provided with longi- 
tndinal riba or oormgatlona between which are passages 
for a current of air. The riba or oorrugationa are of 
truncated conical form in croaa.aoction. The top or 
cover of the table, on to which the ore ia fed, is of cloth 
or other material permeable to air. The table is inclined, 
both longitudinally and transversely, and a longitudinal 
reciprocating motion is imparted to it. The ore is fed 
on to the upper end of the table, and by the motion of 
the taWe and the action of the air, which is introduced 
below and rises through the passages between the comi- 
gations, is separated into layers of different density, as 
it travels towards the lower end of the table. — A. S. 


XI.— ELECTRO-CHEMISTRY AND 
ELBOTRO-METALLUROY. 

{Continued from page 094.) 

{A. )— ELECTRO-CHEMISTRY. 

talti ; Periodic phenomena during the electrolysis 

. A. Thiel and A. Windelsohmidt. Z. Elektro- 

chem., 1906. 12, 737. 

Tbi formation of nickel peroxide at the anode, which is 
noted in tho electrolysis of nickel salts in ammoniacal or 
oxalic acid solutions is followed by a re-dissolving of the 
deposit. The formation and disappearanoe of the 
peroxide occur periodically. This ia clearly observed by 
the defleotiona of tho ammeter and voltmeter. The wten- 
tial difference between the electrodes increases with the 
forpiation of the deposit, and falls with its re-dissolving. 
|n am mo niacal solutions the periodic deflections are first 
observed when almost all the nickel has been deposited ; 
they cease so soon as the metal is completely removed 
from the electrolyte. In oxalate solutions the phenomena 
more marked, and commence at an earlier stage. 


Ekolish Patknts. 

PaHtrits; Primary . C. Buzioka, London. Eng. 

Pat. 18,931, Sept. 19, 1905. 

Tbb battery comprises a hermetically-sealed vessel 
oQBtaining electrodes consisting of frames, perforated 
plateil, or gauze sheets, composed of two different metals, 
or o! a metal and a metalUo carbide, or of a metallic 
carbide and carbon, wholly or partially coated, or 
ohar^, with like substances of an electro-oonduotive 
ohataeter, or capable of being rendered electro-oon- 
duotive. The electrolyte may consist of chlorine, 
fluorine, oxygen, nitrogen, or hydrogen, under sufifi- 
oient prossuxe to maintain it, or a portion of it, in the 
Uauid state, or it may consist of water, or other suitable 
Uquld, having in solution salts of metals, the oxides 
of wMeh are strongly caustic, the liquid being charged 
with ohloriue, or otlmr suitable gas, under a pressure above 
that of the atmosphere. — B. iC 

Wood ; Treatment of to he used in dectro-chtmical 

appataius. D. H. Whitehead and Q. Marino, London. 
]^. Pat 20,143, Cot 6, 1905. 

Wood, to be used for the oonstruotion of the diaphragms 
or of electric batteries or accumulators, in the form 
of plataa, tubes, or the like, is submitted to tho influence 
of an ** amxnoniaoal-cupreous ” liquor, and afterwards to 
a bath of “ liquid ammonia (sp. gr. 0-88). The wood ia 
then withdrawn, well washed in water, and immersed in 
nilfio acid, after which it is submitted to the action of 
•ttlphnroua acid. Pinally it ii immersed in a solution 
eompeoed of aioabol, oaustic potash, and ethyl acetate in 
vaiiiras pmportibns. The wood is thus rendered porous 
Mni permeahie to the electrio current, wlulst remiuniiig 

. -* — a— - -1% J 1 ^A.1 -- A MM 


is described in which, at the end of the above processes* a- 
hath of ammonia solution is employed, in order to tender 
neutr^ the wood immegnated with the “ sulpho-nitrio 
liquid.— B. N. 

Mercury dectrolytes for dectrclytic edls* H. S. Hatfield 
and The Reason Manufacturing Co., Ltd., Brighton. 
Eng. Pat. 20,600, Oct. 10, 1006. 

The electrolyte, for use in electrolytic electricity meters, 
consists of a solution of a double salt, or two or more- 
salts such os mercuric iodide and potassium iodide. 

- — B. N. 

Furnaces ; Electric for treating gases. H. Pauling, 

Golsenkirohen IV., Westphalia. Eng. Pat. 8452,. 
April 9, 1906. 

The gas is subjected to the action of electrical discharges 
between a pair of diverging electrodes, the gas bemg 
separated into two oarrents of different velocities which are 
paiiMed between the opposite ends of the electrodes. One 
current of gas serves to convey the electric disoharges from 
the place where they are formed, thus preventing short- 
oirouiting, whilst the other current causes the disoharges, 
thus oonve 3 red, to continue their propagation along the* 
elootrodes, so as to form arcs of the desired great lengths. 

-B.N. 

Emulsions of mercury or clher conducting substances ; 

Process and apparatus for making . E. l^ederer^ 

Vienna. Eng. Pat. 18,513, Sept. 13, 1906. 

Fob obtaining very fine emulsions of metals for making 
salves, &c.^ a continuous electrical sparking is brought 
about between two electrodes, whereby the cathode metal- 
in thrown off in a fine state of division. The disintegration 
is brought about in media such as vaseline, tallow, or lano- 
lin, which during tho process are in the molten condition, 
but subsequently become hard or set. The electrodes 
are caused to come together and are separated by the action 
of the oleotrio current, which traverses a solenoid, within 
which is an iron core attached to one of the electrodes. 
Several forms of construction are described. — B. S. H. 

Chromic acid ; Electrolytic production of . J. Y, 

Johnson, London. From Badische Anilin und Soda 
Fabrik, Ludwigshufen-on-Bhine, Germany. Eng, Pat. 
27,009, Deo. 27, 1906. 

This invention relates to a process of manufacturing 
chromic acid by electrolytioally oxidising a chromium 
compound of a lower degree of oxidation in an acid solu- 
tion. A cell is employed in which the cathode and anode 
are separated from each other by a wall, which does not 
reach to the bottom of the cell, the solution to be electro- 
lysed being supplied in such a manner that the inner or 
cathode ccmpaitmeut always contains a sutfioient quantity 
of the acid to allow the electrolysis to proceed properly. 
The solution is preferably introduced, either cmitinuCmaly 
or intermittently, as a layer near to the bottom of the call, 
so that it approaches the anode at the points of greatest 
current density, and afterwards passes to the points of 
lower current density. Two examples of results ore given, 
with the proportions of substances used, in one of whiclL 

83 per cent, of the chromium was oxidis^, 87*5 per cent, 
of the current supplied being utilised, and in the other, 

84 to 90 jper cent, of the chromium was oxidised, 78 per 
cent, of the current being utilised. — B. N. 

Hypochlorite solutions ; [Electrolytic} Manufacture of . 

W. P. Digby and A. W. M. Marshall, London. Eng. 
Pat. 016, Jan. 12, 1906. 

In the production of hypochlorites by the eleotrolysii of 
saline solutions, a diaphragm of ebonite, slate, or other 
suitable non-porous material is interposed between the 
anode and cathode, The diaphri^m is provided with a 

level. By havi^ g higiwr level ofl^uid in the cat^i^e 
chamber or by otto means* the electrolyte is caused to pase 
through the peritotions, and impinge nj?K>n the anod^ 


u , im .] t a* 4^ bwctm-mbtallurgy. 


.Alkdim Mtride aohtUoni ; Appciratua jor th$ aleefro^j^te 

d9C0mpd4^ion of 6y mean# of morouru oUhAet, 

J, J. Riiik, Copenhagen. Eng. Pat. 10,219, May I, 
1906. 

Pr. Pat 366,868 of 1906 ; foUowing these.—T. F. B. 
Unit*© Statis Patsmts. 

/atafofmp material and process of manufacturing same. 
J, Billwiller, Goldaoh, Switaoiland. U.S. Pat. 831,321, 
Sept. 18, 1906. • 

:Skb Ft. Pat. 849.860 of 1904 ; this J., 1905, 739.— T. F. B. 

Fumaoe ; Electric — E. A, Storey, Newark, N.J. 

U.S. Pat 832,611, Oct 2, 1906. 

Tkxs inrention relates to an electric or dielectric furnace, 
.4Mid comprises a furnace proper, with conductors arranged 
horiscfn tally and extending through opposite walls of the 
iurnaoe, and a ** resistor *’ supported by the inner ends of 
the conductors. Other conductors, supported by the 
furnace and movable vertically, are arrong^ to make 
-contact with the ** resistor,” all the conductors being 
freely movable into and out of operative position. Tracks 

• are supported within the furnace, and a wagon moves 
‘Cn these, means being provided for moving the wagon ; 

lengthwise of the furnace. — B. N. 

Air or other gases : Blectrically treating . J. H, 

Bridge, Philadelphia, Pa. U.S. Pat. 832,767, Oct. 9, 
1906. 

This invention relates to a method of electrically treating 
■ 4ur or other gas by the silent discharge, a number of annular 
< electric discharges, surrounding a corresponding num^r 
> of air spaces, being formed on the surface of a perforated 
electrode. Air is passed, from the under Bi<fi> of the 
•electrode, through the perforations, in minute streams 
into the interior of the air spaces. Each stream of air, 

' emerging from the perforations, is continued in the form 
of on outward jet from the surface of the electrode, whilst 
. simultaneously the electric discharge is caused to assume 
an elongated shape in the same piano as the air current, 
and substantially surrounding it. The jet of air is then 

• caused to break through the luminous walls of the dis- 

• charge, thus securing actual contact with it. The streams 
of air are finally re-united, and led in bulk away from the 

. action of the electric discharges. — B. N. 

Blectrifier for treating air or other gas* J. H. Bridge, 
Philadelphia, Pa. U.S. Pat. 832,768, Oct. 9, 1906. 

'Thb eleotrifier comprises solid and perforated tubular 
-eleotrodes concentrically arranged with respect to each 
other, with an insulating means adapted to close the 
electrodes at one end, and form in conjunction with the 

• electrodes an inlet and outlet for the air to be treated. 
Each electrode is provided with a conductor ; a fuse and 

-•disc forming part ox the conductor for the positive electrode. 
The disc is so arranged that, when the fusle is destroyed 
by an excessive electric current passing through, it closes 
the inlet for air leading to the electrodes. — bTn. 

MUetrode for use in the manufacture of bleaching liquor. 

B. Kother, Cunewolde, Germany, Assignor tq C.E. 
Waithman, Gaddum, Cheshire. U.S. Pat. 832,988, 
Oot, 9, 1906, 

Eng. Pat. 21,437 of 1906 ; this J., 1906, 379.— T. F. B. 
Frbkok Patints. 

YcUiUc area of great site ; Production of . Badisohe 

Anilin nnd Soda Fabrik, Second Addition, dated 
April 26, 1906 (unde? Int. Conv., Feb. 26 and 27, 1906), 
to Fr. Pat, 367,368, Aug, 30, 1906. 

Bit using several reaction tubes and polyphase currents, 
the aioB be direotlj connected without the use of a 
•>neu&ter-eieoirode. Several insulated rieotrodes may be 
mounted in the inturior of each N. 

1086 . 



Jncamkaecnee electric lamps ; Proems of 
dwtivc connections, of tn«fa2f*e chArgeter, hehsein the 
Moments and current leads of — H, KimA II* 
Pat, 366,267, May 16, 1906, IL, page 1036, 

Salts of the oayhalogtn acids; Mlectrolytie pr6dd0lm 

of , Deutsche Solvay-Werke ’ A.-G. “ Shblnd 

Addition, dated April 20, 1§06. to Fr. Pat. 962,^1* 
Jan. 10, 1906. (Bee also this J., 1906, 766 and 891.) 

In the oleotrolysii of the halogen salts of the tlkall ii|id 
alkaline-earth metals in cells without diaphragms iritn a 
view to producing salts of the oxyhalogon acme, soluble 
compounds of le^. copper, antimony, or selenium nes 
add^ to the electro!^. These aoditions lixUlt ObU- 
siderably the wasteful cathodic reduction. — R, B. H. 

Electrolysis of solutions of alkali chlorides, with mermry 

cathode ; Apparatus for the . J. J. Rink. Fr. Pat, 

866,838, May 2, 1906, 

A nxApHKAOM of asbestos or other suitable materill 
separates the cell into two ohaUibeis, uach at which it 
provided with a circulation system for the solution of the 
alkali chloride. In this manner the salt solution in prox- 
imity to the mercury cathode is exempt from dissmved 
chlorine. The amalnm is decompose in a sepaiUte 
chamber, where it falls in a thin stream over Stti|iMd«d 
sheets of metal. — R. S. H. 

Fertiliser ; Highly nitrogenous product specially suikthU 

as a , ana process of making the same. Boo. 

d’Electro-Chimie. Fr. Pat. 866,376, May 18, 2906, 
XV., page 1059. 

[Electrical] Fusion of corrosive or non-corrosive subskmcis 
[Sodium peroxide]. The Koeasler and Hasslaeher 
Chemical Co. Fr.I^it. 866,623, May 23, 1906. 

Tux material to be fused is contained in a vessel thh walls 
of which are cooled by water, and thus remain' bOatsid 
with a protective layer of unfuaed material. Eleotrodea 
of sheet copper or other metal are supported inflde the 
vessel at some distance from the walls, and are oonneoM 
to a source of alternating current, which can be regulaM 
to the desired intensity. For the commencement of the 
operation the two electrodes are short-circuited by a 
resistance ; but so soon as a mass of the fused material t 
fills the space between the electrodes, the process can be 
carried on continuously, fresh Quantities m the aubatsttee 
being fed in at the surface, and the fused product being 
allowed to flow out of the vessel in corresponding 
The operation is described in its application to thq 
of Booium peroxide. The enrrent density in thw uase 
should range between 236 and 390 ampmuf pbt" sq* dp- 
of tho submerged electrodes. Provided &e eurrentp net 
interrupted, and the water cooling of the vessel ii BMlio- 
tained, the sodium peroxide is i^eoompoted, .and tba 
vessel and electrodes are not attacked. — R H. 

(B.)-ELECTRO-METALLURGY. y 

Fused electrolytes ; Factory scale experiments with 
Part ///. E. A. Ashcroft. Electroohem. maul Mat. 
Ind., 1906, 4, 867—868. (See also thia J., 1006^ 694.) 
The author describes several possible applieaticini uf ida 
electrolytic apparatus with two chambtm, and nu^gnatio 
atirring and circulation of the intermediate elednoder 
In the treatment of mixed orea, it ia proposed to e{aott<d^ 
the sulphide ore directly, all the metms being dipdaltad 
on to toe fluid lead oatoode by the aid of a lugh emriMKt 
denaity, the tidphtu distilling off and bring ooUnatrib' Ri 
the second compartment, the metals are mariyed at ^ 
anode, and are received fractionally upon a ycdiMic 
cathode. A aperial form of magnetdcaBy rotaring 
deeoribed, which would be apriioable aa a haifhodalor 
purpoiea. The molten metris separating on thasa dbai 
are collected after being thrown off from the 
or by tba centrifugal action are forced h|;Wi«d4 al^ 
•nim giOQvaa towwras the oentae. In the AOApM'mm 
nxatihii the condition ef the depoiit is :ny; 

''Irieflon; with the mol^ 'v 
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Hketroittaiic sepanxiion ; Method of and apparatus for — 

W, Fiokurd. AiuMbiiry. Mm 8., ABtimor to HuS 
IQeotroiitatic Separator €o.. Maine. U.B,Tate. 827,115 
and 827,116, Jtdy $1, 1906. 


siim on to the other eleoirodet. The attracted pattieleei 
ooUeot|in the bin, and the repelled pairtiolee in B, 
two streams of falling material being separated by tho^ 
diriding plates, D. Any material adhering to the rotating- 
elootrodes is removed by the scrapes, S, S. 


Tiri patents relate to a process and apparatus for electro- 




[ niixed comminuted 
. oRsiug, C, in which 

8, E, are mounted 

one dt^e the other on hollow trunnions, lliese electrodes 
rotate in the direction indicated by the arrows, and are 
connected by the wires, X, xt, to one polo of a eouroe of, 
eleotrioi^ (preferably that deeoribed in U.S. Pat. 796,011 of 
1905), of v^ch the other pole is connected by the wires, 
X, Xl, to the electrodes, of fine metal wires enclosed 
in Mlatiyely thich glass tubes. The feed -hopper, H, is 
provldi^ trith heatmg chambers, Ht, H*, and H*, into 

^hioh pot gases tre passed. Hot gseei are aisr* 

thfonnh the elech^et* Th« ore is fed ‘ 

» of an agmator disposed et A, 


Its in iOcoes- 


Zinc; Process for (he electrolytic production of — — 

V. Engelhard t, Vienna, Assignor to Siemens und 
Halske A-CI., Berlin. U.S. Pat. 831.843, Sept. 25, 1906. 
Sm Eng. Pat. 16,396 of 1904 ; this J., 1904, 1098.— T. F. B.. 

Fubngh Patbkts. 

I Electric induction furnace for high frequency currents, 
j Schneider et Cie. Fr. Pat. 361,627, July 13, 1905. 

I Thx furnace consists of a chamber or crucible of refraotory' 
I material, which contains the metal to be treated. The* 
I outer wall of the furnace is bound and supported by a 
solenoid of copper or other metal through which a highk 
frequency alternating current is passed. The solenoid may 
consist of a number of separa^, broken, and insulated 
coils, which are connected electrically in series.— R. S. H. 

Inductiou furnace for continuous fusion. A, Hiorth. 
Fr. Pat. 365,656, April 23, 1906. Under Int. Conv.,. 
Jan. 4, 1906. 

In electric furnaces of the induction type, a common 
primary coil is employed for two or more furnaces. Tho- 
iron core is construct!^ so os to be detachable in sections, 
j and it is arranged so that it can serve alternatively or 
simultaneously for two or more furnaces. The chief 
I object of the invention is to ensure the continuity of the- 
I production, and avoid delays caused by the relining of the 
I f umaoes which require a slow and lengthy drying. — K. 8. H 

I Electric [/ndwefton] furnace. Rochling*sohQ Eisen und 
Stahlwerke G. m. b. H. and W. Rodenhauser. IPt. Pat. 
866,440, May 21, 1906. 

I The furnace, which is intended for tho production of steel 
j by the refining of pig'iron, or for other metallurgical 
I purposes, is characterised by the fact that the primary 
j coils serve for inducing current in two or more separate 
secondary circuits. In the first place, a secondary is- 
formed by the charge of metal contained in an annular 
I ohannd surrounding the primary. This annular ohanneL 
i is widened out at the sides of the furnace so as to form 
I chambers containing a considerable mass of the charge. 

I An auxiliary secondary circuit is formed of copper oous, 
j wound over or between the primary windings, tnese ooila^ 
being connected to conducting blocks or electrodes placed. 

I at the sides of the furnace and in contact with the charge. 

I The currents in the two secondary circuits thus super* 
i impose their effects in heating the charge in the furnace. 

I It is proposed to construct toe secondary coils of ccpper 
tubes through which a water circulation is kept an, aAd 
thus utilise them fur protecting the walls of the furnace 
j and the primary coils iroin excessive heating. — R. 8. H. 

! Electro’deposxtion of metal upon metal plales. K01e und. 

I MUller. Fr. Pat. 865,456, April 20, 1906. Under Int. 
j Cdnv., April 22, 1905. 

I Thi metal plates or sheets, upon which it is desirsd to 
deposit a film of metal electrol^cally, are joined together- 
I to form a continuous band, which is transported through. 

I the various vats in a similar manner to an ordinary 
j straight band of metal. — R. S. H. 

I 

XIL-FATTY ons, FATS, WAXB8, 

AND SCAFS. 

{Continued from page 996.) 

Ccudor oil; Caucasian — . 0. liebreich. Thenp.. 
Monats., 1906, SO, 444* 

A DTSmiiBir of expresse(lpastor oil, from thn Canomms. 
which hid been kept bp the bodsxtt lor ei|^ yam 
the uiuid ehmndlmtre numbers. When 6 cucl am* 
shaken with 3 c.c. of carbon bisul]^db and 1 o.o, bf4tran^^ 
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.* colour wm prodnood. 

Unm ^mihfif ooudititiiiB the b6et Iteliiii ooetor gove e 

S Uow»r»d eoloilivm^^UkiL The UM0t hod o ^her 
le aeid value^ 7^3 1 the ooid value of fresh oU, extracted 
from Cauoaslaa seeds with ether, was only 2«6<-rJ. O. B. 

Oleie acid ; CoasfiNdton of , and adion of ozone on 

oU§ and fade. B. Molinari and £. Sonoini. Ber., 1906, 
8B, 2786-^2744. 

Ozone value of oiU . — The Ba1|irated fatty acids o£ linseed 
oil were found to absorb no oione, whilst the unsaturated 
fatty aoids took it up ouantitatively. A good solvent to 
prevent the substance oecoming viscid under the action 
of the tfas was found in hexane, which could be easily 
expelleo, after the reaction, by means of a current of oxone. 
The authors determined the ozone values of various pile 
(nuuze, castor, rape, Jto.), and found that the increase 
of weight corresponded with the amount calculated from 
the iodine value. Thus, linseed oil with an iodine value 
of 171 absorbed 30 per cent, of ozone, as against the 
theoretical 82*8 per cent. 

New method of ddermining ozone , — Ordinary olein was 
used as the abimbing agent, and it was found that the 
inorease in weight corresponded with the amount of ozone 
absorM. 

Action of oxone on oleic acid . — Oleic acid prepared by the 
authors was purihed, and gave a product with the correct 
elementary composition, and an iodine value of 90*03. 
On treatmg a solution of 10 grms. of this acid in glacial 
acetic acid with ozone, the inorease in weight was 1*70 
grms., showing that 1 mol. of oleic acid had absorbed 1 mol. 
of ozone (Os). The oleic acid ozonide produced was a 
viscous, almost colourless, transparent liquid, heaviw than 
water, and absorbing no iodine. It was stable up to 
80* or 90* C., but decomposed on raising the temperature. 
Its elementorv composition and molecular weight 
corresponded with the formula CisHs40fi. It had only a 
slight reducing action on Fehling’s solution. No salts 
could be prepared owing to the readiness vrith which it 
dcyjompos^ by water in the presence of alkalis. When 
decomposed by dry or moist heat, it yielded five products — 
a mobile liquid (b.pt. about 190^ C.) with a pungent 
pleasant odour, and four fatty acids, v»x., azelaic acid, 
normal nonylic acid, and two others separable by dis- 
tillation in eaouc. From a study of these decomposition 
products, and the mode of their formation, the authors 
came to the conclusion that the double bond of oleic acid 
must be in the middle of the normal chain betw^ Cg 
and 0 ^0, and that the following equation represent^ the 
formation of the ozonide : — 

CH8(CHa)7.CH; CH,(CHj)7.COOH+Oa-. 
CHa(CHg);.0H . CH.(CH;),C00H 
6 . 0 . 0 . 

Ths authors consider thati their results prove conclu- 
sively that oldc acid absoros three atoms of oxygen and 
not four as found by Harries (Ber., 1905, 1030).— C. A. M, 

Oieic acid ; Oxonidee of . C. Harries 4nd C. Thieme. 

Ber.. 1906, 89, 2844—2846. 

In a previous communication ^ibmalen, 1900, 848, 318), 
the authors showed that on toting a solutimi oleic 
acid in chloroform with ozone, a thick syrup was produced, 
and the addition compound was founa to have a^orbed 
4 atoms of oxy^. They now find that if this substance 
be washed with water containing sodium bicarbonate, 
dried* and extracted with ether, the new product is a 
liquid containing only 8 atoms of absoroed oxygen. 
Hence they term their former product oleic acid perozomde, 
and the new one normal dele acid ozodde. The perozo- 
nide obtained quantitatively by their former method can 
be purified by being dissolvra in ethyl acetate and preoipi- 
tatM hy pet^kum sphdti It is a odourless, almost glass- 
lUee product, which gradually breaks up on coptaot with 
wattW, yielding a deposit ot azdaio Si(^. The normal 
ozonide is a colourless vizoous oil, which is also slowly 
deedmpo^ by uwter yidding varying amouiits of aislaio 
acidw 13^ twoiofloiiid^ differ xhainly ia vagasd to their 
hohaiKibwr with weteff the pMresonide git^ a far moiv 
methm fdr hydrogen peioildz than does 


the normal ozonidei The deoompositlon produots df 
both with water are quditativdy identical, ei'ai ajodeld 
and nonylio adds or their aldehydea The conetlldl|ei^ 
formula given for the normal ozonide it the zaaotO ah thi^ 
given by Molinari and Sonoini (see prcoOding 

~*-C). Ju alt " ' 

Butter ; Detedion of cocoanul oil and margarine in — v 
L. Robin. Ck>mpt rend., 1906, 148, 612—614. 

Thn fatty aoids obtained from oocoanut oil are almost 
entirely soluble in 6Q per cent., alcohol, at a temperatmw 
of 16* C., whilst the fatty aoids of pure butter are only 
partially soluble, and those of maxgarine very slightly 
soluble. It is well known that the proportion of the 
fatty aoids which are soluble in water, is greater in the 
case of butter than in the case of oocoanut Oil •fi:; 
margarine, and that oocoanut oil a far Utgtt 

quantity of fatty aoidB soluble in W per Oenl^ 
but insoluble in water, than do butter 
On these facts the suthor bases a method fcjc the demotion 
of oocoanut oil or margarine, or mixtures of the ihmO, in 
butter. The details of thb process are aS fdtowt}-— 
Five grms. of the sample are placed in a graduated 130 0,o. 
flask, 25 0.0. of alconoiio potassium hydrodde solution 
are added, the flask is attao W to a reflux eondenser, and 
the contents gently boiled for five minutes, tO saponify ths 
fat. After the solution has cooled a little, water is added 
to bring the percentage of alcohol in the miictius to about 
56*5. Sufficient N/2 alcoholic hydrochloric acid is now 
added to neutralise the excess of potaisinm hydvoxids 
exactly, and liberate the fatty aoids from the soap. 
The hydrochloric acid is prepared by mixing the requitiis 
amount of acid with alcohol, diluting with water dntff 
the solution contains 56*5 per cent, of alcohol, sad thw 
adding 66*6 per cent, alcohol to make the solution hiH 
normal. The quantity of acid to be added to ths soap 
solution is asoertained by titrating a separate quantity 
of 25 0.0. of the potassium hydrojude solution with tin 
acid. The contents of the flask are now cooled to 16^ 0.» 
made up to 160 c.o. with 56*6 per Cent, aloohdl, mixed, 
and filtered. Fifty o.c. of the nitrate are titrAted witih 
N/10 alkali, using phenolphthalein as indicator. The 
result, expressed in o.c. of N/10 alkali per 1 grm. of fati 
represents the fatty aoids soluble in 66*5 per eeUlf. akohd. 
Another 60 c.c. of the filtrate me evaporated to a vcAttins 
of 16 O.C., the separated fatty aoids are eoUeotsd on W 
wet filter, washed four times with cold water, then dis- 
solved in alcohol, and the solution titrated^ 1%s iSSttlb 
expresses the fatty acids insoluble in wafer,’ ^ jwduble 
66*5 per cent. aUohel. The difference betWt^ ^ abovs 
two results gives ihc fatty aoids Soluble Tba 

following figures were obtained as the res\dm "bf a larga 
number of experiments : — 



Soluble 

in 

alcohol. 1 

Insoluble 

In 

water. 

(s). 

Solnh^ 

in 

"(r 

Moffo; 

(a) 

— Mie 

W 

Pore butter, maxl- 
mam 

14*84 

11*67 

2*67 

46*66 

8*61 
6*61 
6*66 
44*71 1 

648 

6W8 

I 6*11 
1*68 

18*7 

Do. do. minimum 

Margarine 

Coeoanut oU . . . . 


Analyses of mixtures containing from 5 to 14 per pant 
of ooooannt oil or margarine, gave results which idwiw 
that the method is capable cn deteothig tidi IdUd , 
adulteration. The fijpiiU given above do m»t ixpiMNiAtti 
the exact measure of the quantities of tiie varidtts f 
acids in the fractions, as no account was talpM of tike 
aoids which were insoluble in 66*6 per oenti alpuhioh 
volume being ignored in makiug up the total volume % 
150 0.0. Tms p4 however, of .no impoztanca if the 
ditioaa as above laid dowm he foUowM.— W, P. S. 


Araehis od-soks ; 
Ohiiso^or^ 


Pofsoiiou# attion ^ 
XYWU., page m% 
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Cl. XIII.-PIOMENTS. PAINTS ; BESINa YABNlto[*Sj IN0IA‘BUBBEK:f &o. 


E:9<3L1«H Patbitt. 

.PtfliWno' apparatm more partieid^rly adapted for the 
extraction of sUarint from fatty acids in stdpho-oleic 
aoid solution. M. Lanza, Turin, Italy. Eng, Pat. 
11,877, May 21, 1906. 

8bb Ft. Pat. 866,467 of 1906 ; following theae.—T. F. B. 

United Stateb Patent. 

-Soap-drying machine. F. H. Merrill, Lob Angeles, Cal. 

U.S. Pat. 831,884, Sept. 25, 1906. 

Thb Boap is diBoharged by means of an elevator into a bin 
provided with a series of deflectors, sloping downwards, 
•«Dd having an air space between each. Or there may 
be a combination of two such bins, with the deflectors 
on their inner and outer walls. A deflector at the top 
•direote the soap into either bin, and there is an air 
ohamber below the partition between the bins, and a 
•dedeotor for directing the air upwards from this chamber 
to either Bide of the partition. The soap is divided in a 
jmhine before reaching the elevator, and is distributed 
By means of Bpreaders before entering the bins. — C. A. M. 

' ‘ Fbenok Patents. 

WdtSf pariicutarly suitable for the separation of solid 
fatty acids from svlpkoleic acid. M. Lanza. jPY. Pat. 
366,457, May 21, 1906. 

is made for a Alter specially suitable for the separa- 
'tten of solid particles in an emulsion. The lower part of 
the fllterine material is in communication with an air> 
immp which produces alternate aspiration and oompres- 
nkm, with the result that the flne particles wliich tend to 
•dog the interstices are detached, clearing a passage for 
%e liquid. For the separation of sulphonated fatty 
4M}ids, the filter cloth is mrst covered with a flne layer of 
faitsty aoids which are washed several times at 25” C. 
sdih Water acidified with sulphuric acid and containing 
W^tle sulphoieio acid.— C. A. M. 

dftd fats ; Process of bleaching H. A. Metz 

1^ P. S. darksoii. Fr. Pat. 866,630. May 28, 1906. 
hundred parts of oil, such as maize oil, are agitated 
hk -a closed vessel for 10 hours with 600 parts or water 
«ii4 15 parts of sodium hyposulphite (bydrosulphite). 
The iiihrture is then allowed to stand for about 32 hours, 
and the oU layer separated. Formaldehyde-sodium 
‘ l^gf^posidphite, NaHSOg.CHsO, may also be used ; 10 
perts ox the oompoimd are employed for the above- 
mentioned quantities of oil and water, the mixture is 
heated in a closed vessel to a temperature of 70” C., and 
Hhm allowed to stand until bleaching has been effected. 

— W. P. S. 

IfOffe*, narnishf rubber solviions, and analogous sub- 

stsmoss ; Process of rendering uninfiammable. 

y, A. Bouoheron. Fr. Pat. 366,564, May 25, 1906. 
claim is for the use of carbon tetrachloride as a substi- 
tute for the whole or j^rt of the solvents usually employed 
in the preparation m solutions of waxes, resins, India- 
rubber, &c.— A. S. 

Soap / Method of preparing a light and porous lime . 

C. Ferrim. Ft. Pat, 366,460, May 22, 1906, 
tXatH is made for the creation of a partial vacuum in 
the sejponifioati on of fats by means of lime in an **auto- 
•olave. This enables the steam to be maintained at a 
temperature below 100” C, with the result that the calcium 
«oap pro4voed is qnly slightly hydrated, very porous, and 
more kuitjable for furthw treatment than that obtained 
in the usual way.— 0. A. M, 

0BBMAN Patent. 


xoL-nGaasn, PAnm ; tmaok 
VARinsHis: mDiA^tvraaa 

{Continued from page 997>) 

(A.)— PIGMENTS, PAINTS. 

ENOLreH Patents- 

Pigments; Manufacture ^ of printing ink — — . P. 

Fireman, Braddook Heights, Va., U.S.A. Eng. Pat. 
19. 190, Sept. 22. 1905. Under Int. Conv., Jan. 19. 1906. 
See U.S. Pat. 802,928 of 1906 ; this J., 1906, 1 1 80.— T.F.B. 

[Ztnc] Ores or zinc waste ; Treatment of mixed or com- 
posite , and the manufacture of zinc white and other 

products therefrom. J. W. Worsey, St. Helens, Lancs., 
and E. Hoal, Liverpool. Eng. Pat 19,839, Oct 2, 1905 
The treatment is espc^ally applicable to poor zinc ore 
or dross, containing zinc (and other metals) in the fom' 
of oxide, carbonate, or sulplude. In the last case, the ore 
Ac., is first desulphurised as usual in a kiln. The roasted 
ore is ground so as to pass through a 10 by 10-mesh sieve, 
and is then heated with its own weight of sulphuric aoid, 
of 90” T., to which is added about 1 per cent of nitric 
aoid, sodium nitrate, or an equivalent salt; or else, if 
the ore contains silver, the nitrate is replaced by sodium 
chloride. The ore and aoid are heated m a pan to about 
300” F. until the mixture becomes pasty, the fumes given 
off being collected, and, together with the sulphur dioxide 
obtained in the roasting of the ore, utilised for making 
Bulnhurio acid. The pasty mixture is next heated at a 
dull red heat in a mufiSe furnace, air and steam being 
passed over it at the same time. When no more fumes 
are evolved, about 2 per cent, of ground quicklime or 
dolomite are spread over the charge, and worked into it 
to render the iron insoluble. The charge is then lixiviated 
in vats with boiling water, to which, or to the charge, 
sodium chloride has been added if the ore carries silver or 
lead, in order to convert these metals into insoluble 
chlorides. The solution of sulphates obtained, chiefly 
of zinc and <5opper, is freed from the latter metal by 
electrically depositing it on zinc plates. If iron is present, 
chlorine is added until the solution smells strongly of the 
gas, and the whole is agitated by blowers. The Uquid is 
then neutralised by ad^ng waste zinc oxide or calcium 
carbonate until a dark |>reciuitate appears, when air 
is led in, and the liquid finally ooiled, in order to remove 
any manganese, nickel, or other subtle '* metals present, 
The purified solution is allowed to settle, and filter^, after 
whicii an alkali sulphide or carbonate solution is added, 
and the whole boilM. The precipitated zinc pigment is 
filtered off, washed, dried, and ground as usu^. (See 
also Eng. Pat. 3668 of 1990 ; this X, 1901, 367.)— A. G. L. 

Dyeing and printing ; Preparation of new products for 

use in , and as pigments^ and their applications. 

E. Feilmann. Eng. Kt. 26,693, Dec. 11, 1905. V., 
page 1040. 

Febnoh Patents. 

Zinc white oU paint, Hentsehel et Cie Commandit-Ges. 

Fr. Pat. 366,466, May 22, 1906. 

ZiNO white is mixed with lui equal quantity (or more) of 
finely ground silica, and with some, calcium carbonate, 
and then incorporated with a vehicle consisting of linseed 
oil, Japanese wood oil, and resin. Other preparations 
containing resin may be used in place of the Japanese 
wood oU.— A. S. 

SUioon monoxide [Pigment]; Method of transforming 

brown into white hioxide* H. N. Potter. Fr. Pat. 

366,644, May 28, 1906. Under Int. Conv., June 14, 
1906. 

SituooN monoxide, in, the state of an impalpable light 
brown powder, is blown throogh a ftakne, wlml^ It i# 
oiddisea and whiteniaL whHsi fenminlng puleeriihmt 
Fr. Potu mmn of imb imn J«, nd«md to. 




<J.)-BilDraNB, VAKinf!«BSS. * 

^^iriapfoNir ; O mp t tU km^ ^ j,mtriM» P. hurj. 

Xm., l«Oe, m MO-t-aOM. 

# {dvmer ooi»^i«iio«.ti<m the •iitbor assfrted tb»t the 
onaui oonitituoiit of AmeriCMi oolophony (yiotdiag abietio 
a<iid) had the oompoaitioii, G 2 oH$o 08 , and he here repltea 
'te certain objections of Kiaeon and Kdhier based on 
their examination of the erystaUisable acid fraction of the 
'min of P«n«4 abks. He states that the acid propared 
by him differs from that of other investigators oniefly in 
ite greater power of orystaHisation and in its considerably 
h^er melting point. The form of the crystals has been 
proved to be identical with that already described for 
ihfaietio acid. Fractional distillation ta vacuo of American 
•colophony has yielded a viscous substance, which, idter 
being puriffed by treatment with ether and sodium 
ihgodromde solution, is a colourless oil with slight refractive 
j^er, having the composition, boiling at 

*^0®— 2ir C. under a pressure of 26«5 mm. It is fairly 
•soluble in ether and benzene, but dissolves with difiionlty 
4n alcohol Its specific gra'vity at 20** C. is 0*977. It 
appears to be formed from abietio acid thus— 

C|qH|qCOOH OigHio + COj. 


oonmed through and agitated in the stilt by a « 
nrorioed with a hollow shaft with opimn» 
which itesfm is introduced Into stilt M a i 
of points alongthe stUt, the stedm. Is^ 
can escape* H&e wood passes by a ooddmt imt 
the still to an extractor, within which hf a 
conveyer having a hollow shaft and openings lor W 
mtroduoUon of steam. The extractor is coaswvtoted 
contain a rosin-extracting bath in it, provided trith MU 
outlet. — W. C. H. 


IFoodi oil : Proct$a for treating with ox^tMiig ofSMfia 

A. Kronsteiu, Karlsruhe, Germany. U.S. Pat. 899iQit» 
Oct. 9, 1906. 

Sin Eng. Pat. 1386 of 1901 ; this J., 1901, 486.— T. t. ». 


Fbxnoh Patsnts. 

ForsisA and faint ; Manufaeture of E. A* Budh» 

A. Pat. 301,664. Aug. 2. 1906. 

Claim is made for the use of aluminium resinate In 
preparation of varnishes and paints by inoorporatbli ^ 
with oil of turpentine or the uke, with or 'nthout Ihb 
addition of ooloviring matters.— A. S. 


Decomposition of colophony on these lines has already 
been described by Easterfield and Bagley (this J., 1904, 
989), and by i^hwalbe on heating colophony under 
ordmary pressure. In the author’s opinion the bydro- 
.oarbon, is probably identical with Deville’s 

“ oolophene ” (C 4 oHe 4 ) and with the “ abietene ” of 
Easterfield and Bagley (CigHss). He considers that both 
these formulas should be rejected in the light of the formation 
•of the hydrocarbon from abietio acid. The former assump- 
tion that abietio acid was derived from oolophene is 
negatived by these facts. The aoticm of phosphorus 
pentaohloride or thionyl chloride on the acid yields the 
•corresponding acid chloride, which, however, cannot be 
pnriiiM suiBBmontly for analysis, since it is decomposed 
oven on distillation in vacuo. By repeated fractionation 
of the decomposition products the author has isolated 
o colourless oily body with an intense blue fiuoresoenoe. 
It boils at 200® — 20ir C. under a pressure of 17 mm., 
4md has the composition, This substance, which 

the author terms ’’ abietm.^^ behaves exactly like 
** abietene ** with or^nic solvents. It appears to be one 
of the numerous products formed in the dry distillation of 
•oedophony, and ttie author represents its formation from 
Abierao acid by the equation — 

CjgHjgCOOH = CjgHjg + CX) + HgO. 

<See also this J., 1903, 1260.)— 0. A. M. 


Unitxd States Patixts. 

Varniahing eompoaSion and proeeaa of making aame. 
A. E. Nienstadt, Newark, N.J. U.S. Pat. 831,736, 
Sept. 25, 1906. 

•Clsab colourless preparations are obtained by deodoris^ 
;gnm*pontianao, nremng it from acid by treatment with 
Ailkair {e.g., ammonia), washing it in cold water to remove 
the alkali, drying it, and^dissolviim it in a suitable solvent 
anoh as a liquid hydrocarbon. The gum-pontianao may 
be shredded Into thin, irregularly perforate stripe before 
•deodorisation.— C. A. M. 


^rpenfine aiUt. T. H. Gideon, Ballston, Va. U.S. Pat. 
832,311, Dot. 2, 1906. 

<?L4m is made for a still containing a basket of wire or 
Bke material suspended from the top, and having a par 
forated bottom kept in position by means of a catch upon 
a support below. The stiU has a movable head and a steam 
pipe oeneath the bashed/' and means are provided for 
Wi^drawing the A. Jd. 


aratua hr extracting 

u U4. Pa^. 632,868, Out. 


and TOJth ; Ai 

J A. SkBBt, I^ynohburg, ' 


Waxea, varniaht rubber aolutionaf and anedogoaaa suh" 

Hancea ; Proeeaa of rendering unm/toetfiMAIa 

V. A. Bouoheron. Pr. Pat. 366,564, May 26, 1906. 
XU., page 1066. 

(C.)— INDIA-RUBBER. Ao. 

MolUndo biaeuii rubber ; Analyaia of — > and, the POfm* 
tion of raw rubber, D, Spence. Quarter. 

Oomm. Research in the Tropics, liverpool Univ., 

1, 183—184. 

Tux author points out the uselessness of iudging fOW 
rubbers from their i^pearanee and physical oheraotere, 

A specimen of raw Mollendo biscuit rubber, whioh, twin 
outward appearance, seemed to be of inferior quality, 
proved to contain leas proteid and resinous Imptddtiea 
than are frequently found in the finest Para rttbbav* 
Ite elasticity was good, and it withstood fiurly hi|^ temMa* 
tures without showing signs of ” taddneSs." The ftmaw* 
ing are the results of ^ oheniioal analysis :--^aoUt0hoUU» " 
70*05; resin, 1*80; insoluble matter, 2*86 (pratWdl* 
1 *6) ; moisture, 10*6, and ash, 0*60 per oent. Tim rubber 
was thus of first-made quality, but very imnerfeotly Iteed 
from moisture, it was valued at 4# . lud. , par 1^. aa . 
compared with 6a. 2d. per lb. for fine Para rub4MNL--‘A*'|l 

Unxtxo Statm Patiut. 

Cham ohide or other adheaive ; Proeeaa for fan/gfiif 
S. A. Davis and F. V. Canning, New York, Ulk 
831,041, Sept. 18, 1906. 

Tux material is heated imtU it “ flows ** : it is then pl aea ff 
in a screening bag, or sack, snd passed between etaaiU ** 
heated compression rollers or rods.-^W* If. B. 


Fximoh Patiutb. 

JluNier aubatitute ; Proeeaa for the maumfacture of a 
E. Lus<mia di Rora. fV. Pat. 366,191, Jan. 6l« 190A 
FoBTir.xxoHT grms. of glue are dissolved in 868 ||nUi. el 
hot water, and a solution of 28 grms. of tannio ha 
872 grms. of hot water is addm. The pretfipimtU |s 
separated, dissolved in castor oU, and the iwtttiien inix idi 
wiw an equal volume of ether. The mixture Is 
with one«tenth of its weight of guncotton, md 
this is dissolved, the mass is snbieoted to the 4etlM hi 
“OCL, OOg and 0,^*’ for 10— 16 minutes iU 4 .ttol 
vesad, after which it is evaporated until it aouuNb’^ 
oonsiirteiioe of rubber, The product can, it 
be vulcanised in the same way as natortl tubber.*-;^ p 

Oaantehom/ Manufacture of M. i 

Pat.'866i704, May 80» 1606» 

1»1iebm2 to'4 imA «f raur'iub^a:ba;t»mA4^^ 
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tjiiM in a flask with SOo.o. ol ohlxirolorin* aafl then agitated 
erith a further 270 eus. of ohioroform, and heated on ^ 
irater*bath, the whole ol the tnhher dissolves wi^ Uke 
exeeption of meohanloal imimrities. If, then, alcohol he 
added drop by drop, withont agitation, nntil a permanent 
turbidity is nrodoM. and the whole allowed to stand, 
a oonsiderable quantity of a floooulent precipitate 
oaoutohouo a*^) ie obtained. After this i« removed, 
a second quelity of caoutchouc (“caoutchouc can 
be separate from the solution by the addition of a further 
flOO c.c. of alcohol. The eraporation residue ol the filtrate 
from this product contains the remainder of the caoutchouc 
and the resin. If it be extracted with boiling absolute 
iJoobol, the resin is dissolved, and a third quality of 
oaotttohouo (“caoutchouc 7 “) is left. The present 
patent relates to a method of treating raw caoutchouc 
on an industrial scale, and by an economical process, 
so as to separate it into caoutchouc a on the one hand, 
and oaoutcnouo /3 and 7 and resin on the other, or into 
oaoutobouo a and /3 and caoutchouc 7 and resin. The 
apparatus for oarr^^g out the process comprises s dis- 
saving vessel, a drainage vessel, condensers, and recep- 
tacles for the solvents, together with circulatixm and exhaust 
pumps, and the necessary connections. Heating coils 
ate OTOvided in the dissolving and drainage vessels. The 
onrae rubber is placed in pans which are disposed between 
the inms of the heating coil in the dissolving chamber. 
A mixture of suitable sdvents, of which one (chloroform, 
bensene, carbon tetrachloride, solvent naphtha) will 
dissolve the whole of the rubbOT, whilst the other (ethyl 
or methyl alcohol) will only dissolve the resins or other 
constituents which it is desired to remove, is forced by 
the oirouiating pump into the dissolving tank, and after a 
certain time (about 12 hours) the solution containing the 
resin, Ac., is allowed to pass into the drainage vessel, 
leaving behind either caoutchouc a or caoutchouc a and fi, 
acoordUng to the composition of the solvent used. The 
solvent is next evaporated from the residual caoutchouc 
and from the solution of ream, Ac., the apparatus during 
,^ia part ol the process being connected to the exhaust 
putnp ; the vapours pass to the condensers, and the 
oonaensed sohent is returned to its receptacle. — A. IS. 

Wamst vamith^ rMet solutions^ and otudogoas sub- 

sfotaoss ; Proust of rendering uninfkimmablt. 

V. A. Bouoheron. Fr. Pat. 366,564, May 25, 1806. 
Xn., page 1056. 


XIY^TANIIIIIG, LEATHB3t, GLUB, 8IZB. 

{doniinuoi from page 907.) 

€fehtin tendered intoluhln by formaldehyde. A. L. Lumi^re 
sad A. Seyewets. Boll. Soo. Chim., 1906, $5, 672-^ 
fl79. 

Thb maximum amount of formaldehyde which is per- 
manently absorbed by gelatin is between 4*0 and 4*8 
gems, per 100 grms. of dry gelatin ; this absorption takes 
plaoe when a 10 per cent, formaldehyde solution acts on 
^ gelatin; any increase of this concentration results 
in smaller absorption of formaldehyde; variations of 
temperature have little effect on the absorption, l^en 
gaaeons formaldehyde is brought into contact with gelatin, 
the absorption is much slower, but the maximum is the 
samq as iraen absorption takes plaoe in aqueous soluticm. 
Hot ituter slowly decomposes formollsed gelatin, repeated 
trsatment rendering tne mlatin completely soinble. 
When heated alone at 1 10 ° C., formolised gelatin evolves 
iovmaldehyde, whilst treatment with 16 per cent, hydro- 
oldono acid resolves it, in the cold, into gelatin and mrm- 
aidohyde. The aldehydic group could not be detected in 
igmmMl gelatin, imb ie regarded rather ae an addition 
pmuot than a true oomponiid,-^T. F. B. 

Oki^mtd hidk poukUr guettion ; The . F. Kopeoky. 

Collegium, im 97*-*!00, 101—108, 110—116, 117—124, 

' A oohmrnavKUl of work pohliabed in OoUagium, 1804, 


Kos. 11 $; 117 (ihie J., im* 8a0). For the 
faoture of a good chromed hide-powder, the inferior 
parte of a hide, suoh as shouldore and flanks, sro ^aite 
suitable, sttd the fibrous part is more so than the ooMpaot 
grain surface. The very serious mechanical difl^ulties 
of grinding raw hide are almost entirely overcome by 
ohr^ing we material before grinding. It is impfxrtant,. 
however, that the material should be unfformly 
throughout its substance, as an insuMoiently chromed 
streak in the centre yields an irregular and too soluble 
powder. Chromed powder absorbs slightly more of the 
bodies present in tanning materials than unchromed, 
but excessive chroming causes unsatisfaotory action 1 ^ 
preventing sufficient absorption of water. Ol^me oxidle 
itself has practically no absm^tive power for tannin. 
A good neutral powder is made by chroming hide-bellies 
p^ioualy delimed by a sour bran drench, with 16 per 
cant, of chrome alum and S^per cent of wasfaiug s^a 
on the wet weight of hide. Tm materials are dissolved 
separately in the cold, and the mixed solution is added 
cffMually to the hide, revolving with water in a drum- 
The tannage must be slow, lasting about 18 hours. The 
leather is neutralised with 3 per cent of borax, psrtially 
dried, and shaved thin in the shaving machine, the graine 
being finished as leather, and the shavings tborougffiy 
washed, dried, and ground. Good analyses can be made 
with the shavings ot commercial box-oalf simply washed 
and used moist. The use of the chromed powder in detan- 
nising by the filter bell, by maceration, and by shaking 
with the tannin solution was studied, and by experiments 
with known mixtures of tannin with dextrin and gallic 
acid, it was shown that a smaller proportion of non- 
tanning matters was absorbed by the two latter methods, 
whioh were therefore to be preferred. The method recom- 
mended for the determination of non-tannins is as follows, 
all manipulations, except detannisation, being carried out 
according to the rules of the International Association : The 
dry chromed powder is soaked for at least ^six hours, and 
is then squeezed in cheese-cloth until the excess of water 
is removed. Thirty grms. of this wet powder, still contain- 
ing about 70 per cent, of moisture as determined by 
dx^g a weighed portion, are added to 150 0 . 0 . of the 
tannin solution, and left for one heur, stirring about three 
times during this period. The mixture is now poured on 
to a filter paper and allowed to run through, returning 
the filtrate twice to the funnel. Fifty c.c. of the filtrate 
are evaporated, the residue dried and weighed, a corraotion 
being sme for the water introduced by the wet powder. 
In the filter bell the absorption of the tannin takes place 
in a comparatively limited quantity of powder, and the 
author believes that acids are given up by the portion 
of powder in which absorption takes plaoe, wmoh are again 
absorbed in the upper port pf the filter bell, where the 
powder is not acted on by tannin. The tendency of 
chrome powder to give higher figureg for non-tannins in the 
maceration and shaking methods, as compared to the filter 
process, is due to lessened absmrptimi of the non-tannin 
substances, and not to soluble hide substanos ; the powder 
even after boiling for half on hour, mves practically the 
same results as powder soaked in omd wat^ over^ht. 
It was found that, whilst gsllotannic acid was readil^ 
and completely absorbed by neutral, chromed hide-powder, 
this was not the case with neutral liquors of manm'ov.e 
and some other tanning materials unless acid was sddefl. 
An exhaustive study of the effeot of addition of vsdoua 
acids to the chrome powder was made, and it was found that 
formic or acetic acid were menre suitable than either suiphunc 
or lactic acid, but were too volatile, and that it was more 
satisfactory to acidify the tanning solution than to use 
acidulated' chrome powder. The author extends his woi^ 
to the analysis of spent and fermented tan-liquors, wfllw 
naturally oentam orsanic adds, which are more or less 
absorbed by the hme-powder. 7%e amount dif u<^- 
volatile add absorbed by the hide-powder, sUA themimie 
estimated as tannin, can be dethrmlped by titration of 
the residues of tannins and non-tannins respeotiy^. 
If the nature of the acid can be assumed. Titratim^ % 
Procter's method with lime-water Of r^uOs ol a' liquor 
to which known qnimtities of lac^ add had^besk ufliod» 
navv wtry iHirtiirfaittry ^ 




' i hii: 


'mm '0 


iwe tt g^te# Hw M 
Iff > 

r df tlM‘ik 0 «|o^ iltf» «i titgsr q«b« 


kc. 


Vvtmi> B^xm fjistwam. 

'L$0^'anB fmt9» of manmfadhiring «Mfie. B. Tmok- 
Mm09nit to ^plmlidei^orlk 0^ m* b* H.^ 
Bebaiiebwrg, Ctermany. tJ.S, Bat Bopt 1«, 

1906. 

8^ Ji. Pat 340,486 of 1904 ; tbit J., 1904, 890.— T. P B. 

(TZtte (md gtlatin from bonts ; Mahod of nmnufoehtring 
. H. Hilbert, Heufeld, Germany. U.S, Pat. 
883,063, Got 9, 1906. « 

8» Pr. Pat. 849,045 of 1904 ; this J., 1905, 688.— T. F. B. 
Fkbnoh PaTSimi. 

WaUrpfoofing idution [Coal-tar dissolved in petroleum, 
for fooMsf, paper, Ac.]. G. Maaganzi. Fr. Pat. 
366,374, March 26, 1906. 

PiTSOLSUM (1 litre! is added to coaMar (1 kilo.y, heated 
to a teiup^ture of 60^ C. The two are mixed t^etber, 
and the mixture allowed to stand for a few minutes. The 
cdeM solutkm is then decanted or withdrawn from the 
fsindue, which is again heated and treated with petroleam. 
The sdution is applied to leather, e.g., shoes, Ac., paper, 
av oilmr materials, to render them water-resistant. ~£. 3. 


XV.~.MAIfURBS, & 6 . 

{Continued from page 997.) 

Feskok Pawwt. 

FertUieer ; HigUy-nUrogenous product specialty swttoMe 

a$ a , am process of making the same. 8oc. 

d'Electro-Chimie. Fr. Pat. 366,370, May 18, 1906. 

Thi process is intended speoially for works in which eleo* 
bnoal power is used. Part of the eleotrioal energy is 
used ioT the production of nitric acid from aimos^^ric 
nitrogen, and wrt for the manufacture of calcium carbide, 
from which calcium cyanamide is obtained by the aotifm 
of nitrogen. The more or less concentrated nitric acid 
is then neutralised with the calcium cyanamide, 
rsaulting product forming a mixture of calcium nitrate, 
oyananude nitrate, and secondary products, such as 
nitrate oi urea, ammonium nitrate, Ac. The dried mass 
oentaiss 20—26 per cent, oi nitrogen.— C. S. 

XVI,--«DraAR, STA&OBli, GUM, 

{Continued from page 998.) 

cone ; Composition and percentage of woody fiire 

in . Value of bagasse as fuel, H. Pellet. BuH. 

Assoc. Ohim. Suor. et Bist., 1906, 2^ 277—284. 

Tn anther has made a critical examination of a paper 
W Prineen-Qeerligs (Arohief voor de Java Buikerindustrie, 
1906,. No. 7), in which results of analytical and calori- 
mstric estimations of vsrious samples of bagsmw are 
giffWk Fifty-eight samples of woody fibre, from varioue 
Mods of sugar cane, gave the following resoHs : Sugar, 
2«98— 8*43 per eent. ; water, 89*25—58*51 ; aeh, 1*04— 
4411; sUiea, 0*75—8*88; and cellulose, 43*43—61*08. 
The amount of woody fibre in the canes varied between 
8*24 and 19*1 per cent The calorific power of several of 
iftmijes of bagasse was also estimated ; the results 
did not mfiler mu^, and not nearly enough to e^lain 
the ^at variations observed in the fuel values of diierent 
bUpTs i o s. The (fifferenoes also in the smotmts of ceQuioie 
were inetilflciefrt to account for the vartatiuiis of the fuel 


that ^ g^egt variafhwis in the fuel vsihiies df ^gh ii ^ i esd 

the dtaught. The author agrees with Pzfriseii-Gefws 
conclusions, and adds that iBm ^mniiai nf watsr > 4 piQCti|d 
per kilo, of dry bagasse varies with the anrangemiMii m 
the fumaoe, the air supply and method of intipdnehi|g,ilh 
the rate of combustim, the draught the amovii^ df^er 
in the bagasse and oenditien of tim latter, a&4j^ mMOd 
and regularity of eharging the Inmaoe. The SAther 
considers that the bagasse^ from s^, vii,ter, and 
from 1666 kilos, of canes oontaining t6j^ oent of 
fibre, is roughly e(]Uivalent to 38 — 46 Imea. cd antlframm 

— Ia M " 

Sucrose ; SolubdUy of — ta water in preseetU of 
sugar, H. Pellet and C. Fribourg. Bull AhMlOf 


sugar, H. Pellet and C. Fribourg. Bull Ahmo, 
Chim. Suor. et Dist., 1906, 84^ 304 — 315. 

Invam sugar soiutioiis were prepared by iBssohrini the 
requisite (inantities of pure suoroae in water, adding 9wo«e« 
of pore concentrated hydroehlorie acid, ssakiitg np tO 
500 O.O., and then beating in a botilnf watet^bailh natH 
the rotation was constant. The eane sugar seMIriMi 
inverted in tfau way varied in concentration from Ml jet 
cent, up to saturatM. After the inverted soliftlOim iad 
cooled, they were neutralised, and then saturated il#h 
suoroae at about 87^ C. The saturated solutMa ttSte 
then analysed, the degrees firix (appareat and reith tbo 
sucrose, reducing sugsrs, and ash being detemnlned* 
Tho aiithors have drawn the foBowing oonohisiesm from 
their results: (1) A saturated solutioii ef suoroee «aik 
still diaaolve invert sugar. <2) If a saturated iOlntion 
sucrose be inverted, the solotlon of invert sugiir Mi 
obtained can dissolve a further qaaertity of snsrOie, ^ 
In an invert sugar solution latncatedwiriksnbrQes al99^ 
and containing approximatsly as much sucrose as iftieit 
BOgar, 1 part of water contains 8*5 parts Of solid matfrtw 
whereas m the case of a suoross solution, satarated Ait 
the same temperature, Ipart of water contains 
parts of solid matter. In sn invert sugar soIntloniSaM 
rated with sucrose at 29*^ €X, and oontMng 69 piOtii «l 
suerose per 100 parts of invert sugar, 1 part m Witit 
eontoins 8*90 parts of solid matter. <4) Behee it Msms 
from (31 that the solubility ooeAoient of pare sfowosO; ia 
inapplicable in the case of after-prodnets of ossss SOflf 
manufacture when these contain eonsidetaUe qnanttioi 
of invert sugar. (5) In the case el selationa eanlsfrihlg 
invert sugar and Bueroee, it may be admittcMi that % 
suQOfSsive orystaUisatsons, a soiation of mvet* 4nw 
saturated with sucrose will be obtained, ha wldehmlt 
proportion of sucrose to mvert sugar is 9*60: 1. BsM 
the molaasageniu coefficient of invert sugar ondst pM 
conditions is 0*69. This figure, however, is not appiieab|6 
to solutions such as cane molasses, which oontahi onpmio 
non-Bugar and salts ; these substances modify the molasBa* 
genic action of invert sugar. From the eompoeiMt #4 
sample of aversge final molasses, the authors ha^ mm* 
lated a mean, molsssagenio coefflcien1h-l4)5— 


lated a mean, molsssagenio coefflcien1h--l4)5— 
to the total non-sugar present in aiiy sam^ nr mmid 
The authors have also determined the visoMties mlfra 
saturated solutions, and have found that the vf/fOosity 
increases rajadly with the percentage ol inmt 

“ Otucose ; Jkport on the d^rmiuotion of — 
vduvmtfic method. A. Watt. XXtH., page lOW. , 


Unztsd Statis PaiWiiT. 


Bone-black ; Process of treating Uparifmsgl t% "41 it 
Siehel, Caiioago, XU. U.a Bat.mm3pt. 

1!^ bone-black is treated first wMfr an idMadMlriliMa 
•stafroo, and Mn with an alkali eaabanada vaNdMlj 

’FniWOB BAtW*. ' i'','/ '■V ' 


Cod I New ^ son ^ 

' fom^fUd emt a 


of w 'mdiliiis' 'sf'^ 



Cb . xnL -- vmlma , 



x?iL--rasnniiQi wJiiii»inBR8t &p. 

/rom pag* 1000.) 

Bsiisv ; Nahm of fkt pkoip^oric acid oowpowndi in 

and the ehangttt v^ich they undergo in ihe molting 
proeeesee. W, Windltoli awl W. VogdBa&g. Wooh. f. 
tou., 1006. 28. 616--610 and 556~-668. 

To autliora have taken advanta^ of the observation of 
Cbfiidae 4UQd Castoro. that freshly precipitated calcium 
phoff^tes are soluble in a perfectly neutral solution of 
ilQiniMnium citrate, as a basis for an analytical separation 


A. 

Per beat. 
0-68 
0*899 


B. 

8*76 

M4S 


ecdtdiicm of calcium chloride, and made alkalme with 
Mnuonia. TTie calcium phosphate was filtered off and 
washed, and the precipitate and filter were digested with 
BO 0 . 0 . of a 10 per cent, solution of ammonium citrate for 
94 hours, the ^osphcwio acid in the solution being then 
preeipitated with magnesia mixture. For the determina- 


tiOD of the total phosphorio acid, the organic compounds 
te the infusion wore hydrolysed by boiling with sulphiirio 
aoid, and the phosphorio acid was precipitated by 
molybdate. In this way it was found that a cold-water 
infusion of barley contained a considerable quantity of 
total phosphoric acid, a larM portion of which was in 
the inorganic state. But when the infusion was made 
unto oonditions which precluded the activity of ensymes. 
ao.. in the presence of 1 per cent, of hydrochloric acid or 
•ner treatment of the barley with boiling alcohol, the 
whcde of tile phosphorio acid was in the organic state. 
Baw barley, therefore, oontains no inorganic phosphates; 
these are ^y produced when the orcanio compounds are 
exposed to the nydrolytio action of tne enaymes as in the 
dtseping and malting processes. This conversion of the 
ifiiOs^hono acid oompcninds, already far advanced in the 
ease malt, may sometimes be completed during the 
proucm of the saoohanfication of the mash, especiiwv if 
flsnnmati(m has been conducted in the dark. The 


Moisture 

Total phosphoric aoid 

Cold water infusion — 

Total phosphoric aoid 

Inorgamc phosphorio aoid .... 
Cold water infusion in presence of 
hydrochloric acid — 

Total phosphorio aoid 

Inorganic pnosphorio a(Ad .... 
Wort mashed Ui laiwratory— 

Total phosphorio aoia 

Inorgaiiio pnosphorio aoid .... 


Yeaete and fungi : AseimiUUion of the aulo-digeetim 

products of beer yeastiby various races of . //. r. 

Lindner and F. Stockhausen. Wooh. f. Brau.. 1906, 
28. 510—523. 

Thu anthois have repeated and extended the observations 
of Lindner. Riilke, and Hoffmann (see this J., 1905. 
1120) on the avsilability of the nitrogenous products 
of the auto-digestion of oeor yeast as nutrients to the 
growth of VINOUS yeasts and fungi. The <iUffeireiit 
products isolated were incorporated separately in agar 
media containing dextrose and salts, but no other nitro- 
genous nutrient. A difficulty presented itself in the 
mot that many of the yeasts showed a distinct develop- 
ment on the control plates to which no nitrogmious 
substance had been added. This was due to the 
presence of residues of nitrogenous matter in the 


table bdow under the heading of ** malts.** This table 
toiws tits results obtained with two samples of barley, 
narmtoted in the laboratory, and with the malts obtain^ 
them. Sample A was exposed during germination 
to direct mmlighti whereas Sample B was treated only in 
diffused daylight. The values to phosphorio acid (as 
FfOa) are expressed in terms of the dry substaooe in 
each case. 

Barleys. 


acid ; the product was then thoroughly washed wth 
water. The results of the present extended series of 
experiments are summed up in several tables. They 
indioate that as a rule the top-fermentation yeasts are 
most particular in the selection of their nltrogenoas 
nutrition, and that the bottom-fermentation yeasts, come 
next. The cmly digestion product generally available to 
all the yeasts is leucine. Other suMtanoes, more or lees 
available to several of the species, are tyrosine, adenine, 
asparagine, aspartic acid, and ammonium sulphate. 
Certain species of top-fermentation distillery yeasts, and 
the English top-fermentation beer yeasto in general, are 
capable of assimilating arginine in addition to the other 
BUDstanoes mentioned above. The bottom- fermentation 
beer yeasts are generally distingi^hed from most of the 


Metoore . 


Odd water infusion— 


Xnorganio ^osphorio aoid 

Cold water infusion in presence of 
hydrochloric acid — 


Inorsaiuo phosphoric acid 
Oreen mmt (four days) — 

Total phosphorio aoid .... 


Inorgi^o phosphoric aoid 
Green mmt (six days) — 


Total 
' Inarf 
Gieed mu 
Totol 
• Inoftii 


six da3fs) — 

hoanh^o acid 

id miotfaboiio acid • t > • 
[ ei^t days)— 

Aoiitorio aoid 

io phosphorio aoid .... 

ihosphoflo aoM 


liiipisah^ 


A. 

B. 

Per cent. 

Per cent. 

12*97 

9*21 

10*87 

19*25 

0*940 

1*126 

0*545 

0*694 

0*477 

0*569 

0*448 

0*437 

nil. 

nil. 


0*298 

— 

ni^t 

0*560 

0*418 

(H88* 

traoe-t 


. 0*600 

— 

0*254t. 

0*726 

0*668* 

— 


yeasts, S. pastorwnus ///., and eutpsotdrus i. and /i., 
behave like the bottom yeasts, only more vigorously. 
8. turbidans [eUipSoideus //.] ooours in both top aiid 
Attorn fermentation forms of constant type ; theM two 
forms behaved alike in these experiments, except that the 


i preaenea oei^ l^ydcoohlorio add. 


omnivorous behaviour of the myooderma and anomalous 
yeasts, which are capable of a8siinilatin|; nearly all the 
digestion products oi beer yeast to a wU extot, ahd 
many of wmch even assimilate potassium nitrate.— J. F. B. 

Microeoceus (if. ester^cans) uihich forms ** ffuit~esicrs** 
Beck. ArbV (ieB.-A.. 24, 266—268. CShem. Osntc.^ 
1906, 2. 107a 

Microeooous esUrifieans was discovered by the author 
ten years ago in a sample of butter. Xn the asrangeiiient 
of its odonies it resembles iStopMoo. pydyenss amrms. 
On. ordinsry nutrient media it devdops an aroma of 
** fruit^ters,** o^giiig after spme days to tye r toem h H ng 
that of freshly* bdA IwCad. A ohiwaoteirtio mperfy 
of the orgaaitm it the tomate of ai^^oiww 
matter on gelatiB and It mfurn m wtai to* 
aadto of 

’ hr''<i!Oiaiihii It m ton tow** .dtoiniit 
pbsnol* ur iMtc ; in aacoltol&^thAdidno 





nor U hydrogen |tttl)^li$de nrodiio^ ih nutrient 
tone 6t peptoom^ Tm eonetltueiit to whtoli the 
nnt erome m due, is eolubto in ether,^ obloroform, end 
m bieulphide ; it ax>peAn to be preeent in the odl< 
tonoe» awl to be oombined tHth a fatty compound. 

““A. S. 

r ; JHapid /ermitUeUi^ of I* Mennier. Bull. 

aoo. Cbim. Snor. et Diet., 1900, 84. 82a--4l21. 

mean! of utilising tbo excess supply of apples in 
in seasons, over that required for cider manu- 
re, the author recommends the conversion of apple 
into bomdy. Under drdinary conditions however, 
must ferments very slowly. To remedy this, it 
d be treated with 10 — 15 «^s. of ammonium 
^ate per hectolitre, and shonla be fermented with 
orouH yeast at 20^ — ^25° C. Under such conditions, 
days are sufficient for the complete fermentation 
must of average cavity. The brandy obtained 
the tormented wort Is of satisfactory quality. — L. E. 

s ,* Algerian red and white of the Maecara 

iriOl* Jalade. Bullet. F6d. Pbarm. du Sud-ouest 
du Centre. 1906, 80, 233—241. 
red wines of the Mascara district are eminently suit- 
to roj^ace Spanish wines for blending, as ** vine de 
tge.** They possess sufficient colour, extractive 
enr and alcohol, to allow tliem to be used advao- 
•usly to im^ove certain poorer French vintages. 

■ natural bouquet is agreeable, so that they may be 
at once, whilst when properly matured they acquire 
few years characters approaching those of the best 
is of Burgundy. The white wines, in addition to 
value for ordinary use, are suitable for employment 
ledioinal or pharmaceutical purposes. The onarao* 
>f these wines are shown in the following table of the 
Ui obtained with 16 samples of red wine and llof white. 


cniteria, rich to dtof to se . |8multim«<m«ly 
ttoa of 4ho hydrdtysis of tim 

begto% two motoouleo of otareh toiftitof ilp 
fonutog degtvtoo and Anally mUHpaa. Tbo Oft 

standing in vaduo, becomes quite hard* at^ oan be imiimd 
into any required form, or powdered. 1%» ptodoet Aill^ 
tatos a greater proportion of diastase thaU OMdbMwy 
malt extract, is more convenient and cleanly to uaa^i’Ojid' 
can be kept as long as desired.— 49. B. T. 

Fermenting vote. J. House, London. Eng Bat 
Sept. 18, 1006. 

Thu invention relates to apparatus of the type dieeeidbM 
in Eng. Pat 22.484 of 18W (this L, 1900, 166). 01^$ 
made for providing both the fermenting vat and wd* IPf 
and yesat tank with water jackets, so that their oaelto 
kept at any desired temperature.-^ K. T. 

Mash tuns and infusion deletion and digester 'wet4t 
and the like, J. House, London. Bog. Pat 18,^7, 
Sept 18, 1906. 

Tkb lower part of the mash tun, with sides and poHondifi 
false bottom, rests on ribs within an annular oontatol^ 
chamber. Immediately below, and opening 
into the vat, is a wort-receiver, or underbai^ Imyhig H 
vertical circular grating or screen, and two later^ 
ings, the one to admit air, the other oonneotbig Wi&la 
pump. The mash tun is provided with a osntA h<W^ 
shaft, open^ into radial loojps or tubes, or oonoentim 
tubular coils, for the oiroulation of steam Odr hot 
Where radial loops are fitted, the shaft is partttiotti^^ 
such manner as to insure perfect oiroulation throi^ them 
In addition, the shaft carries arms or vanes, provtobd wlHi 
inclined or helical faces, for the stirring or oonveo^m' bf 
the contents of the tun. — 8. R. T. 


• 

1 

Ked Wines. 

White Wines. 


BCaxtmum. 

Minimum. 

1 Maxlmum.| 

Minimum. 

io gravity.. 

1*0086 

0*994 

1*017 

0*9809 

)1, per cent, 
volume . . . 

14'7 

12-8 

16*2 

18*6 


Orms. 

Grms. 

Orms. 

Orms. 

soldi ty as 

per litre. 

per litre. 

i per Utrew 

per litre. 

hoiio add 

C'OC 

8*284 

4*704 

2*648 

le add M 
lie add . . . 

1-200 

0*800 

1*8 

0*482 

extract at 
• 0 

64-7 

88*80 

67*94 

17*20 

iag bodies as 

troH) 

S4-78 

1*40 

80*16 

0*854 

Aum sulphate 

1-807 

0*299 

1*838 

0*859 

tlum acid 
rate 

8*048 

1*848 

8*440 

1*228 

4*900 

8*160 

4*260 

2*400 


— J. O. B. 


Fermentation [in oasl;«]; Process of — . B> X 
bergbs, Norderwijok, Mgium. Eng. Fat. 6185, 

1906. f 

Aw arransement is described by which the tystom;^ 
fermentation in casks can be carried Out without exMidlidlg 
the tooth expelled from the bung-holes to Contanm^SI 
air. The bung-holes of the fermentation casks arf oepk 
neoted with a horizontal main, C, which ia constnleM 
in sections that can be readily dismounted. T^ 
ooiidacts the froth, expelled from the casks, Into e 
which is jacketed by water of a^ deair^ teAmCtliln 
contained in an outer tank, A. l%e tank, % 
by a hood, E, closed by a water-seal after the maeiieiM 
a mometer. The how is so coonterbalaficsd es 'te.lW 
and expose boles, e, in its sides, by which the gai bie 
escape, as soon as the pressure reaches a predsfteiAtiaid 
limit. The liquid which condenses from the too^ cottscAl 
in the bottom of the tank, B, and can be returned to t^ 
fermentation casks by opening a cook in the small Jg. 






Wmkk iMim, tffimmt m4 mm M /or 

AM pr^p^mtim 0r 00mmtnM K. Aiwnti, T\i^ 

IMy. «a«. M0a» Apiil 18, im 


Stl Yr. Pot 866,388 altmi m» J., 1606, 647<-^T. F. B. 

FMmi 4niA IM if M ; M^Oud td amd aippmi^lt^u^ 
tkB fucdity of — F. O. Ifilttoii »nd J. A. Joqmh, 
BMheh^ Akrodoa Ibig. Pot 18,668, June 18, 
1906. Under Int Oobv., June 16, 1005. 

invention relates to an apparatus for subjecting wine 
otber liquors to strong preliminary agitation, and then 
to simple centrifugal rotation stnd filtration. A bowl, 
of the type of an ordinary milk separator, contains a 
mm cylindrical chamber surrounded by two concentric 
oyuqde^ the space between which is packed with a 
ntjbring ‘material. The centra! cylinder is fitted with 
radial perforated wings, and the wine falling upon these 
is violently adtated. Passing on, the liquor is forced 
through the filter and out of tne bowl again.— -S. R. T. 

TTnitbd Statm Patikt. 

If Off? Proee« of fertMtUing . H. A Sohalk, New 

York. U.B. Pat. 881,748, Sept 25, 1906. 

Tbi process provides for the continuous fermentation 
of drwt in a series, or battery, of vats. After fermenting 
the wort in the first vat, a portion is discharged into the 
nett vat, and so on, the partly-filled vats being supplied 
with fresh quantities of imf^mented wort The con- 
tenta of the vats are subjected successively to aeration 
and to the action of air which is forced over the -surface 
of the liquid.— W. P. 8. 

Fbbvgk pATBirra. 

AidiMplica and yeaota accUmatiatd ihtreto for grain tlia- 
tiXUry pnrpoaea. G. Jaoquemin and G. Witsche. Pr. 
Pat 861,648, July 22, 1905. 

A lOXTiJRi of formaldehyde and milk or other nitrogenous 
vegetable or animal substance is added to the wort, 
which is then fermented by means of yeast or saoohari- 
fying mould fun^, which organisms have been previously 
aoolwiatised to lonnaldehyde by successive cultivations 
in madia oontaiiiiiig progreasively increasing additions 
«f that substance. — 0. 8. 

Feasif; Mathod of enUioating — — . K. Kruis and F. 

Binghoffer. Fr. Pat 366,633, May 28, 1906. 

Ttem wort or culture medium is prepared by miKing beet 
Inlee with potato juice freed from starch, the two being 
aol^fia^ sterilisad, and fflter^ eiUier before or after 
. mbdag. Ahamativsly, the pulp of beet and potatoes in 
or dried stats ean ue employed, the former 
hatoit lixiviated and the latter saoohanfied, whilst die 
Hqom resnltittg from these treatments are converted 
into a nutritive wort by addiim the subatanoes in which 
they are defioleiit, and ny sterifisation and filtration. 

— U. S. 


Ujiwnn SiATna pAnnm. 

PaMamriamg prouaa* H. 1L Weher, Canton, Ohio. UJ* 
Pat 881,612, Sept 26, 1906. 

Tbb liquid is caused to flow by gravity, opposed hy 
centrifugal force, in a diin film of gradually inoreasing 
thickness over the treating surface.— P. S. 

Animal tiaanaa [Meat); Preserving — . C. K. Oltp , 
Chicago, Dl. U.8. Pati* 882.180, Oct 2, 1906. 
Mbat or other animal tissue is treated with ferric aitnAe 
in the proportion qf 4 os. of the salt to 100 lb. of msat, 
Ac., whereby the growth of bacteria and other nioro- 
organisms is arrestra. — A. G. L. 


(J?.)— SANITATION; WATER PURIFICATION. 

IXDPSTMAL DibBASBS OoMMITTBB. 

Times, Nov. I, 1906. 

The departmental committee which was recently 
appointed ** to inquire and report what diseases and 
injuries, other than injuries by accident, ere due to 
industrial occupations, are distinguishable as such, and 
can prc^rly be added to the diseases enumerated in the 
Third Schedule of the Workmen’s Cbn^nsation Bill, 
1906,** has now begun its inquiry. The committee 
profioses to investigate the following diseases and injuries 
which have been suggested for its consideration — viz., 
gradual poisoning from the vapour of carbon bisulphide, 
dinitrobenxene, dinitrotoluene. and aniline; gradual poison- 
ing from carbonic oxide gas, sulphuretted hydrogen gas, and 
ouorine gas ; alkalqidal poisoning from African boxwood 
in shuttlemaking ; illness set up by nitrous fumes, hydro- 
chloric acid fumes, ammonium chloride ^ fumes, and 
sulphur fumes ; compressed air illness (caisson disease) ; 
chrome ulceration of the skin ; various trade eczemas ; 
fibrosis of the lungs from inhalation of silicious or metallic 
particles (jwtter’s asthma and grinder’s phthisis) ; pneu- 
monia from inhalation of basic slag dust ; miner’s 
nystagmus and miner’s ” beat knee ” and “ beat hand ” ; 
neurouB due to vibration ; cardiac dilatation in slate 
quarries ; and glanders. Correspondence relating to 
the inquiry should be addressed to Frank Elliott. Eeu., 
secretary to the committee, at the Home Office, Whitehul, 
S.W. Anthrax, ankylostomiasis, and poisoning by lead, 
mercury, phosphorus, and arsqnio are already included in 
the Thud Bchraule of the Workmen’s Compensation Bill, 
and are not, therefore, within the committee’s terms of 
reference. 

English Patbbvs. 

Atr; Purifkatim of mtiaUsd . A. H. Atteridge and 

the British Submarine Boat Co., Ltd., London. Eng. 
Pat. 19,012, Sept. 20, 1905. 


xvm.— room ; sakitatioh; water 

PURnnOATlOM. A DniMFECTAHTl 


{Continued from page 1001.) 
(A.)-FOODS. 

Araekia oU’Oake : Poisonous aetion of^ E Krfiger. 

Cbem.-Zeit., 1906, 80, 999. 


Iir November, 1904, several oows died with symptoms 
of acute poisoning after eating fodder oontaitutaig arachis 
ineet fixaminatm of the meal showed the presence 
ol a oemin proportion of caetor saedi hi aUdiRoii to 
other foreign eueetakioea, but feeding experiments on 
ehieji i«id rabh^ gave negative mriiK ^ ihe animals 
reiqMiiini hridthy. It is suggeeted as h fCNMdble;eiLplana» 
lAon that |he nowomnl may nave been due to pc^uota 
of 1tt0 raaoMoalrntfreea eartain eoneritoeiihi in tin axaohii 

hMl ^ 


Thb air is forced, by means of a fan, through a cylinder 
containing granular soda-lime, and then through water 
acidulated with an organic acid. A filter containing 
“ oarbolised tow ” is placed at each end bf the soda-lime 
cylinder, and a small proportion of oxygen is mixed with 
the air before, or after, its passage through the aoiAukted 
water— W. P. S. 


Setpoge dudge and other umate maUera of an organic orifin ; 

Deatrwdive diatiOation of , for the recovery of to- 

produata suck as ammonia and oil tker^rom. and tke 
uHtiaation of the residue. J. C. Butterfield and G; 
Wutwm. Eng. Pat 19.602. Sept. 27, 1906, HI^ 
page 1036. 


Fuvnace for conanming ruto*«h and otkar matter not eaady 
tonammad. H. S«tf, iMbHetdotf, Germany. VasS 
2SSM1, Not. 7, ita. 


Tub firegrate of the fusnaoe h piToted so thnt W^llOt 


;hito % ‘'trusA'-rittnliif m'‘*. 







Mo«r4lM m 4> ¥•«!»( «p 

m libt oiyiMr^ Mitoti Hkin funwoe thamA <ihe 
An altccttatitift mtHihod of oblftiniiig * halh 
UmI for the fonuioe is to dmw «ir through the ^iiUuff in 
iiho track, imd to introduoo tho hMOd uir into n ifiUDO 
<bolow the grnte of the famaoe.^W. P. 8. 



Tki water to be treated U M^sed from a small reserrolr 
into a Tessel provided with a number of bai&e-plates 
arranged horUontally. The heiakt of the water in the 
vessid is so regulated by the position of the small reservoir 
And the level of the water in the latter, that, when cold, 
i^e surface of the water is below the overflow of the vessd, 
bat when the temperature is raised to boiling point, the 
water overflows continuously from the top m the vessel. 
Any suitable means of heating may be employed ; the over- 
flow may consist of an inclined pipe or be formed by a 
•conical top to the vessel ending in a pipe, and the vessel 
may be open or closed. If deeded, the hot water leaving 
the vessel can be used for partially heating the incoming 
water. The heating arrangement may be regulated 
automatically, and a waste pipe is provided in the small 
reservoir to take up any leakage from the ball-tap admitting 
the watwr to the said reservoir. — W. P. 8. 

Inorudation in water reMptadee ; Compoaition for removing 

and preventing . B. Robert and P. Eubert, Bsroe- 

lona, Spain. Bng. Pat. 0806, March 21, 1000. Under 
Tnt. Conv., Deo. 9, 1006. 

Tki composition consists of a mixture of acid sulphates, 
neutral phosphates, ** potassium and sodium oxides,'’ and a 
•colouring matter. Varying proportions of these con- 
stituents are used, and the composition is prepared in the 
form of a pa^, liquid, mr poiraer, or it may be com- 
pressed into cakes. — W. P. 8. 

Unitud Status Patunt. 

Incruataiion ; Preventing . 8. Rnbert and P.R. 

l^^rta, Barcelona, Spain. U.S. Pat. 831,107, f^pt. 18, 

^8uu Eng. Pat 0800 of 1900 ; preceding these. — T. F. B. 
FnsNOic Patskts. 

Water ; Proeeaa for the purification of G. tambert. 

First Addition, dated July 19, 1906, to Fr. Pat. 361,436, 
May 3, 1906 (this J., 1900, 802). 

'UALonm carbonate is used instead of the sodium carbonate 
mentioned in the original speoifleation, and the water, 
after treatment, is drawn off from the settling tank throng^ 
a floating filter. In oases where large quantities of wa^ 
.are to be treated, the reagents are mixed with the water 
in a tank provid^sd with a stirring device | each taakful 
•of treated water is then led into the setuing tank, sod 
filtered.— W. P. 8. 

Watar ; ^Sterilimtion and thtrification of — . 

C. F. J. Hy. Ft. Pat. 861,642. July 22, 1906. 

Tki water is treated with a mixture consisting of calcium 
permaoganate, four parts, and anhydrous sodium car- 
bonate, 20 parts s the mixture is added, with oonstaat 
Atiiring, in quantities of 0*1 |^m. per litre, until the water 
has a persistent red coloration. A mixture, oonstotiug 
of iabmroaa fenrous sulphate, 10 parte, and anl^jdroiis 
atnmiiJum sulphate* 20 parte, is tnra added in quanti^ 
.equal to the amount of the permanganate mixtuie usedt 
And the preoipitata iqrmed allow^ to setde. tipalljr, 
the water may be filtered.-- W. P. 8. 

Ifdlir J^raeetc fair the gf — hg y s uns j^ 

etMmpded 00r^hede. L Glierd iuid Pmpm. ‘ Ft. 

teK: 

el h e ij l piW i il 


l^hiide%' Imtifr'^lpiitei ^behur 'petisiMiliid ''Wiiltdi'-diwi 'mm 

ogmpattusMm ai wMok the esitliw tanli fstvii • fW 
The water rises in the settliiig tanm owfbwi 
sieve, and gradually fills the upper eompartoMui J 
siphon, ooiitsined in a box, intswttentfy 
small quantities of the water from the upper eosupui^ 
ment on to a layer of filtering materiid pUeed on the penji^ 
ated bottom of the next lower cemfnrtttMOt ; Irm lm 
latter, the water drips on to two more layers 
material contained m the lower OompaHmenti qf ^ 
vessel, and is finally collected in a channel at the botlmd 
The sise of the settling tank and of the upper cotnphri 
ment, and the rate of the flow of the water, are so regmatie^ 
that the UAtqr takes about one hour to past Ibeuih thl 
tank, and five hours through the upper oomparttttouA 
The layers of filtering material in the two upper flitri 
oompaitments consist of a calcined mixture of iron oKida 
manganese dioxide, and barium oxide, whilst ilw loweri 
layer of filtering material consists of sifted VOSuMK 
cinders.— W. P. 8. 

ffater ; Process and apparatus far sterilising — h| 
means of ozone. M. Otto. Fr. Pat. 300,728, May 31, 
1906. 

Tn apparatus consists of a laige metal oylhider moulM 
horisontally on bearings at either end, supporting foBeri 
being also provided along its length. The interior tA Mm 
cylinder is flUsd with inert, granular aufastancea, snoh «M 
fhnt stones. Pipes passing ihrough stuttng-boxes ewMs 
both ends of the cyliiider, and serve as the iUMt and ouMM 
for the water to be treated ; smaller pipes are also iMvtdeif 
for the introduetiem of the osone, and for the uisohagfi 
of the exhausted gas. The water supply is so regulated 
that the cylinder is kept about two-tmids full, |n 
rotating the cylinder, the osone is thoroughly mixed wm 
the water. Tne action of the osone is inoresoM if nessUjN 
be allowed to form in the cylinder. A fixed oybnaer mg) 
be employed, but in this case the osone must be led by 
bent pipes to the lower part of the cylinder,— W. P. 8; 

Air ; Process for the regeneration and purifieatim of 
The Roessler and Hasslaoher Chemical Co. Fut. 
866.626. May 23, 1906. Under Int. Conv., iilMh 2, 
1906. 

Ths air is forced through a cylinder, where it is bron^ 
into contact with an mkali peroxide, preferably soaiUm 
peroxide ; the carbon dioxide is thus removed, and the oil 
eorlohed by oxygen liberated as the restdt of t^e 
of the moisture contained in the air on the perOude. ^ 
sodium peroxide is contained in a rotating wim-gfldm 
cylinder mounted in the main cylinder; th4 rot«IIU|l| 
oausel the coating of carbonate, Ac., to be rubbed off Iw 
surface of the lumps of peroxide, and exphaes a fMjlil 
surface of the latter to oontaot with the air.— W. F. BT' ' 


(C.)— DI8INFECTAKTS. 

FninoM pATiifTs. 

Formaldehyde dieinfeetant ; Proues of prepatiwjijt 
Chem. Fabr. FU^in Ichendorf, ; Fnh 

366,807, May 16, 1906. 

Omb kundred parts of 40 per cent. lormald4byde BUtuMmi 
and 20 parte of 96 per cent, alcohol are added to a UrixtOM 
of 70 parts of glycerol with 80 parts 0| ohrio u44 
Potaesittin hydroxide solutioii is thm added nutd e elmu 
sMntlott is obtained ; about 6 o.o. nnliklifurf 

hydroxide solution are required. 
anunenia may W n*ed in place of 
and the oleio acid may b# replaced, joi^ ln 0(1 

reshi.— W. ?• S- ',' 0 ;;.:' ;'u' (j;, 

FMMk^; PfodwMoh'atfi^lm 
i^m. F. Bayw und Oo. Fr. Fet. 366;ffi|L 18# 

^ UBdee;lai Oonv., July ’ItM 
. 1^'^'p)m6emr'«edidi# In' 



tm 




m«»«idM. FSor eMmp&e, » Ylgoroni evoltition d gwMdnt 
nOmtlcMiyde is obtainod by mdkm 15*<-*20 o.o.,of watcar 
to 86 arms, of a mixture of 1 pari of paraformaldebyde 
OAd 8f parts of barium dioxide.-^A. S. 

GsiuLSDr pATsirr. 


J'of for imprognating, preserving, ond disinfecting 



page 1036. 


XDL— PAPER, PASTEBOARD, &c. 


Paiirtni FaimM. 


jpflpev p«(p ; Uh of a mixture of gtfpeum and piaeUr of 
Paris as a loading fw A. Mooiiu Pr. Batk 

366,118, May 12, 1006. 


Cbudi natural calcium sulphate (gypsum) when used a» 
a loading for paper pulp does not mrm a |Mty mass with 
water, and is consequently not easily retained by the pqlp. 
On the other hand, the dehydrate sulphate (plaster of 
Paris) forms hard lumps. According to this invention a 
mixture consisting of thiee parts of gypsum and one pari 
of plaster of Paris, or other ‘suitable proportions, forms a 
tMok pasty mass with water equal to ohma clay and talc^ 
and far superior to either of the two oonstitaents used 
separately. — J. F. B. 


{Continued from page 1002.) 

** Crude fibre ** ; Determination of ceUvlose, lignin, and 
tutin in . J. K6nig. XXin., page 1069. 

English Patents. 

Paper ; Substance for rendering impervious to oil 

and grease, W. H. Pearson. York. Eng, Pat. 24,663, 
Nov. 28. 1906. 

MTr.u from which the cream has been separated is treated 
warm with a small proportion of sulpnurio acid. The 
precipitated curd is washed and pressed, then diluted with 
water, and dissolved by the adaition of ammonia. The 
paper is saturated with this solution by immersion, and 
when ^ed it is impervious to oil and grease. — J. F. B, 


Waterproofing solviion [coal-tar dissolved in petroleum^, 
for leather, paper, d»c.]. G. Mongauzi. Vr. Pat. 
365,874, March 26, 1906. XIV., page 1080. 

Cdlvloid ; Production of produds resembling . 

Badisehe Anilin und Soda Fabrlk. First Addition^ 
dated May 16. 1906, to Fr. Pat. 363.846, March 5, 1906. 
Under Int. Crav., Aug, 8, 1906. (See Eng. Pat 8077 
of 1906; this J., 1906, 608.) 

Syicmbtbioal methylbenzoyltriohloranilide can replay 
the acetyl derivatives of tri* or polyohlor*alkylamlUies in 
the production of celluloid, as substitutes mr camphor. 
The other benzoyl derivatives of halogenated alkylamlines. 
are not sufficiently soluble for the purpose, and do not 
cause the nitrocellulose to swell suffloientW (Me Eng. Pat. 
10,228 of 1906 ; this J.. 1906, 866).— T. F. B. 


OMidoid : Manufacture of substances resembling 

J. Y. Johnson, London. From Badisehe Anilin und 
Soda Fabrik, Ludwigshafen-on-Rhine, Germany. Eng, 
Pat. 10,228a, May 1. 1906. 

Su Fr, Pat. 866,106 of 1906 ; this J., 1906, 1001.— T. F. B. 

Odhdose threads ; Method of producing . E. Thiele 

and La Soc. G4zi. de la Soie Artif. Linkmeyer. Eng. Pat. 
16,138, July 8, 1906. V., page 1040. 


United States Patents, 

Texdde and paper base. V. A. de Perini, Assignor to 
C. C Stookle and T. M. Kentish. U.S. Pat. §31,621, 
Sept. 18, 1900. V., page 1040. 

Jisbesltos [Vulcanised composition] ; Method for treating 
— . A, H. Hippie, Omaha, Neb, U.S. Pat. 828,114, 
Ang. 7, 1906. 

The process described in U.S. Pat. 694,860 (this J., 1902, 
474) Is improved by thoroughly incorporating fibrous 
asbMtos and powders sulphur into a pulp with water, 
and forming the pulp into paper or millboard or other 
nonvenient article. The water is then removed, and the 
dried jnFoduot is saturated with a suitable oil. Xhe 
material is subsequently subjected to a vulcanising process 
bv the carefully regulated action of heat, a temperature 
of aboPt 800^ F. b^g maintained for a definite time. 

-J. F. B. 


CsMsdoid ; Manufacture of 


A. B4hal, Paris, 


Asrignor to fipebial Products Co. U.S. Pat. 831,028, 
Sept 18, 19^ 

SsA Eng. Pet 1L3» of 1006 ; ti^s J., 1906, 866.— T. F. B. 

CettuMddike subskmecs; Method for producing — . 

Potsdam* Germany. U.S. Pat 881,488, 

Tm rilriiU or a peri of the oamplior uenally employed in 
iKppIfriaot^ ^onlittloid k replaced^ imae in .whkh 
w hydmgjNk oiiooktipl the nikagM k rei^aoed hj 

^ ^ ^ ^ ^ ^ Ckeem^rKr, pat mmi 


Textile fibres [Artificial sdk] from cupro-ammoniaeal 
solutions of cMulose ; Process of manufaeturing lustrous- 

threads of , Soc. anon. La Soie Nouvelle.”' 

Ft. Pat. 366,057, April 10, 1906. V., page 1041. 

Cork ; Manufacture of artificici . H. Coale. Fr. Pat. 

366,686, May 26, 1906. 

Cuttinos of cork and other cork waste are reduced to a. 
granular condition. The granulated material is then 
packed into a vessel having the shape of an inverted 
truncated cone with a base of wire gauze and a hinged 
cover at the smaller end. This vessel oontainina the- 
granulated cork is immersed in a bath of dilute sulfuric 
acid, which dissolves some of the impurities ; the hinged 
cover is then raised, and the particles of go^ cork float 
out to the surface whilst the heavy inferior particles 
remain in the vessel. The floating cork is removed, 
bleached, and packed into moulds together with an 
agglutinating agent, preferably albumin. The moulded 
masses ore then subjected to moist heat in the form of' 
steam in order to coagulate the albumin, and are finally 
dried. If necessary, the finished product may be softener 
by glycerol.— J. F. B. 


XX.— FWB CaEDBanOALS, ALKA LOlDBt 
E8SEIITIAL OUB, AED EXTRACTS. 

{Continued from page 1008;) 


Morphine ; Separation of from solution in glycerols 

H. M. Gordin and W. H. Ranison. Amev. J. PWm.*. 
1008, 78, 464. 


Txa glycerol solution of morphine mlpbate is treated 
witii exeeas of JV/1 iodine solution, and the mixture ki 
diluted With water to about three times Its volume. On. 
stamlittg overnight, about 80 per oent. of the m<»fflliltte 
preeeut crystallises out as moipliine triodide 
The ory^s are collected, washed ^th water oontaliMar 
a httk Wagnerk reagent, and dksolved in a kw OiO, <r 
10 per cent, suhdturous arid ediutioa, thi addihg a 
•light esenw of potaerinnt earhotiate th llik «tfd Mmg: 
t?w-g. ftir nhant a ndnikti^ tik riWeid i^ w niii i w mt -- 


toMt 


^ ^oi0nmi^‘tteid 

m. HlivInNad tud a »er.* im, U, fim^ 
IBWO* , 

Bteuuhwsiw Jim., fm im foom«rio bn^ine 

• ftltt of oituUmio aoid, nu^ti^ «t 107^-^113^ 0. «nd 
IW C. f^speotlvely^ and father has bassd Importaoi 
ihaomlioal speoulatuini on tiielr existenoe. The anthon 
now show salt melting at 113” C. orystalUses 

with a mobDam of alopM. and baa the composition 

other salt, which 
hwfifci*^ mixing cinnamic acid with brucine in the 
immorticn of 2 mob to 1 moh, has a rotation J[a1t» -4-2”, 
mm§ at 136”. and has the composition OsaHas^a^s 
(CgHaOsb. in which the second molecule of aoid acta as 
a moieouie of acid of crystallisation. Erlenmeyer jun/s 
salts are thus not isomerides. — E. F. A. 

Briodietf^ ealifdmieum leaver ; ChtmiHry of . 

F. B. rower and F. Tutin. Proo. Amer. Pharm. Assoot, 
1906. Pharm. J., 1906. 77, 381. 

Thb leaves yielded 20*2 per cent, of a complex mixture 
of crude re^ous substances, about 76 per cent, of the 
mixture being soluble in ether. Three new substances 
of phenolic nature were isolated from the leaves; — 




stanoe. at present unnamed. Other con- 

stituents ox the leaves are about 0*7 per cent, of triacontane 
(m. pt.. 66*2” G.). and pentatriaoontane (m. pt.. 74*6° to 
75* C.) ; about 0*6 per cent, of free and oomoined acids, 
including formic, acetic, cerotic, and other acids in the 
free sta^ and the glycerides of formic, hut 3 rric, oorotic, 
and other acids ; a very small amount of a phytosterol 
(m. pi, 186* to 137* C.) ; aconsiderable amount of dextrose ; 
and about 0*1 per cent, of a yellow volatile oil possessing 
the charaoteriitio odour of the drug. Eriodictyol was 
obtained in spnell fawn-coloured plates, which darkened 
and melted to a red liquid at 267* 0. It is moderately 
soluble in hot alcohol and in aoetio aoid, very sparingly 
soluble in boiling water, and insolnble or very sparingly 
soluble in other organic solvents than those named, but 
it dissolves readily in solutions of the Axed alkalis and 
alkali oarbCnates, forming almost colourless solutions, 
which rapidly ab^b oxygen and assume a deep brown 
ootour. Homo-eriodictyol was obtained in lemon-^yellow 

than 
■ acetic 

. drop of ferric chloride solution added to. djDiute 
alcoholic solutions produoes an intense red-brbwn ^cbiCur 
with homo-eriodictyol, and a deep greenish-brown, 
ohanging rapidly to pure brown, with eriodiotyol. Basic 
lead aoetate aflozds a bulky yellow preci^tate with 
eriCdiotyol in saturated aqueous solution, but homo- 
eriodictyol is not approoiably precipitated by the same 
lei^Edlt. The existence of the ** ericoltn ox Thai was 
not oonBrmed. and ** erioinol,*’ the assumed hydrolytic 
product of that body, appears to be furfural, the chief 
volatile body resultixig from the action of a dilute mineral 
aoid on a pnriBed extract of the leaves. The eriodic- 
tyonio hoid?^ of Qtdriui apiWart to have consisted of impure 
li^o-eriodiotyol. — A. B. 

Mhmn rfi/miicum ; Ooastifitenfs of tAe root of . 

A. TiChisDh and Ghrlstofoletti. Schweiz. Wooh. Chem. 

Fharwu. 1906k 4i 361~-37a 

Tra crushed root was extracted with 70 per cent, alcohol, 
then 


wee obtained in oblouriess. 
— * Cl (alter beocimiug oolouzea 
the 70 pOT eenA aloohw extract 
' " it wfth etMr* 

ahd wee purified 
fiiqipfjitarioii with 

MM fiMifWt iftLiHfilinL 


imnoiicMt 

JhtfONlWwhi (^HisO|. wee ohtai 
oqiisistMeofk epd', 


m wsiriarittgi by aeetciii m''} 
water. It oontei n s one xnerito» 
diaee^] oompoundL m. pt. 138® 
sli^tiy reduces FmiU^s solution when 
BAaponripsAtn. Ot^EQaCh, m- pt, ia0®^t8l®;*^l 
obtained by the cautions hydrdyris Of rhep 
dilute sulphuric aoid. and shaking out with \ 



. mdily soluble L 

ether, alcohol, ethyl aoetate. aocUo aoid, and pyiipi |4 
sparingly soluble in cold water and only slightly mcM so 
on heating ; insoluble in benzene and in Imht pcCruleam 
spirit. It contains a methoxyl group, and yields mbsncml 
(m. pt., 146° — 146° C.) and diacetyl compounds (m. 
108°-~.U0° C.). r- \ 

Oxifmethylanthraguinones.^-^Tho ethereal liqixids» after 
the precipitation of the rhaponticin, whan evap ^ * 
to dryness and treated with 10 per oMit. eodjum carl 
solution, leave ohrysophanio acid undissolved. After 

purification, this has the m. pt. 181°--182°0., but 

contains 1*48 per cent, of methoxyL Pure chrysophittic 
acid ^ has the m. pt. 196* C. It is suggested riiat thia 

it fifoOl 


should be named oh ^ ^ 

the ohrysophanio abids, containing variaEle quantUto 
of methoxyl, obtained from different drags. 

Tetrahf/dromethoxj^fyiophaiui. — The sodium oarbOftdNi 
solution from the above contained neither aaz 

emodin, but gave a new body, tetrahydromethoxyohrym^ 
phanol, GisHisO^, in golden yellow scales, m. pt. 916* 
on shaking out with t^uone and precipitating the 
solution with light pe^leum spirit. 

mothw liquors, after the CCpi^ 
, , cymethylanthraquinonci, gave, 4ltbr 

ysls with abohoho potash, a further yield o« Oxy* 
methylanthraquinone, rhubarb-red, and rhoogiaiii. 


AfUhraf^'Hcondes.’—Tho mother liquors, after the 

tion of the free ox. - ■ 

hydrojysi 

methylan , ^ 

indicating the proseuoe of an anthragbeoside. 

Tdrahidromethylchiyiophanol, ory« 

in orange-rod. glittering soalet, m. pt. 196®..^18 
isolated by shaking out with ether the alkaline B 
the above hydrolysis. It is solubb in ohlorofomCi 
benzene, and aceione, and is precipitated from hCUfiiac 
solution by light petroleum spirit. It U inscduhls hi 
sodium carbonate solution, and very slightly solttblc, 
with a red colour, iu ammonia. It gives a 
compound, m. pt. 205* C J. 0. B. 

Junipervs photnicea (L.) ,* JS$§etUial oil of J. BAiUA 

Bull. Soc. Cbim., 1906, 35, 022-— 936, 

The fact that oil from Juniwru* hac jfi^ 

supplied in place of that from Juniperuo KOim is 
the close resemblance between the two • shrilW''^Xtt, 
examining the oil of J. pko$nieta the author 
data in addition to those found by Umoey a* 

(see this J., 1906, 88). The oU was diswlc 
twigs of young plants cut at the begittning 
The constants five samifies were : — 



I. 

II. 

m. 


>vi‘ 

8p. gr. at 15* C. 

0*806 

0*867 

0*8«8 



OpUoal rotation In 
100 nun. tubs 

+ 8*28' 

•►aw 

4,8*12' 






|b sia ' 


The samples were soluble in 4-->6 parts 
alcohol. The smell, which is charaot^' 
that of true savin oil. The yield from 
-4*5 per cent Of the oil prepaid by the 
per cent, distilled between 150° and C 
at 10° a was 0*858, and optical rotation L 
tubA 4*2° The oil consisted of pibkiriya 
of oamphene and pheUandreike.--*-F, Bspar, 

I'T. ..,u ./ ■ m ,>■**»■ 

'■wjSSr O W ^ SrS 
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Hnwn ww i mmA two oMuitminM 
"* wM.h 

; 3. Po&ak. Bat., lM 6 t !», 3380-3882. 
THi islMMii uMd w fvepitod from JiUaUriwm 
atbmn, •o-ooUod, tbo driod mm of the fruit of Xebattimm 
{Mimordiea) Shttriwn, It formi hendsome oolourloM 
oTTeteli^ which mtU et t2r*-128^ a alter seToml 
orysiauittitioiis hrom alcohol. Awalyeea point to the for- 
nude C| 0 HggO 5 or Cg^HtgO^. No methox^ oroupa 
are preaent. It diaaolvea dowly in alcoholic potaah. On 
dihtiing with water and extracting with ether, an amor- 
phova peduet reaulte. Xf acidified and extracted with 
ettea m reaidue givea water and acetic acid on dUtilling 
in a Taottum. Acetic acid ia given off when elaterin ia 
treated with cold aulphuric acid. If the reaulting liquid 
be neutralised, there is a peoipitate. The filtrate, when 
distfiled in a vacuum, yields acetic acid. Determinationa 
indieatethe presence of only one acetyl group.— F. Siidk. 

Nwtftmm ; Charact€r$ und teMs for . P. Lemaire. 

Rupert. Pharm., 1906, 18, 433 — 486. 
NbVOOAXnn, ]^amiaobenzoyldiethylalninoethanol hydro- 
chloride, occurs in fine white needles, m. pt. 166^ C., very 
floluh^ in water ; the 4 per cent aqueous solution is 
optically inactive, thus differing from cocaine. A few 
particles of novooaine, added to 1 or 2 drops of strong 
cobalt nitrate solution and gently warmed, give a fine 
blue colour : cocaine, alypine, and stovaine react simi- 
larly. Nine c.o. of 10 per cent, zinc chloride solution 
l^ve with 1 0 . 0 . of a 6 per cent, solution of novocaine 
Hydrochloride a precipitate of fine aoicular crystals. Under 
similar conditions no reaction is obtained with cocaine, 
ntovnhtc, or eucaine hydroohlorides ; holooatne forms 
only droplets on the side of the tube. 0*5 o.o. of a 1 per 
cent solution of novooaine, added to 1 c.o. of sodium 
hj^bromite reagent, gives in the cold, an orange preci pi- 
ta^ becoming nm on heating. Alypine, cocaine, stovaine, 
■«lll}trd|»aoocaine give no coloration. Two or 3 drops of 
2 cent solution of ammonium iron alum added 
to 2 or 3 0 . 0 . of 1 per cent, novooaine solution, give 
no viplet colour as with subuotine and nirvanine, nor a 
red brown as with orthoform. Gold chloride solution 
(1 per cent.) gives an immediate brown precipitate with 
notocaine ; with Cocaine and tropacooaine hydroohlorides, 
And with alypine and stovaine, the precipitate is whitish, 
like cocaine and its allied bases, novooaine gives a preoipi- 
tate, ip the odd, with potassium permanganate.— J. O. B. 


ill 



precipitates this and the absorbed organic compound in 
an amorphous state, the fresh precipitate being entirely 
s^ble in benzene, though oontaimiu' 58 per cent. of. 
sAdium chloride, fitoiilar results are obtatnea on oarryiAg 
out the faction in ligroln or xylene ; in the latter oatw 
the solution on standing deposits the organogel of sodium 
chloride as an orai^ transparent jelly. On adding acetyl 
chloride diluted with benzene to sodium ethylmdonate, ‘ 
a similar orimge opalescent solution it at first produced, 
following which a voluminous deep orange jelly of organo- 
gel is obtained ; this, in the dry state, contains as mttoh 
as 87 per cent, of sodium chloride.— E. F. A. 

Sodium bromide ; OrganO‘»xil8 and •gdt of . C. Pad 

and G. Kiihn. Ber., 1906, 89, 2863—2886. (Bee 
preceding abstract.) 

Sodium ethyl malonate and ethyl bromoaoetate react in 
benzene to form the soluble organosol which k precipitated 
by petroleum ether and then dissolves completely in 
benibMie; this contains 80 per cent, of sodium bromide. 
The gel is obtained as a voluminous orange-yellow jelly. 
On condensing with acetyl bromide a rose-coloured 
amorphous gel is precipitate. The organofiol of sodium , 
bromide is less stable than that of the chloride and therefore 
more easily converted into the corresponding gel ; traces 
of watw rapidly cause the partial conversion into 
orystalline salt. The authors were unsuccessful in obtain- 
ing the corresponding sodium iodide sol or gal ; crystalline 
compounds always resulted from the interaction of sodium 
ethylmalonate with iodine, ethyl io^de, or p-iodoethyl« 
propionate, either in beuzene or xylene solution.— E. F. A. , 

Permanga^t solution ; TUratian with alkaline 

[3^:^%iuUion of formit and nUroua octds.l £. Rupp. 
X)Ciri., psge 1070. 


Nandina domesUoa ; Hydrocyanic acid from the leaves 
, of f(M ^varieties of . J. Dekker. Apotli.-Zeit., 

im it. 648. 

'Tm aqueous distillate from the fresh leaves of Nandina 
var. fruetu albo^ contained hydrocyanic acid 
10 0*12 per cent, of the mat^al. Sandind 
var. frttetu rubro, gave 0*147 per cent. ; the 
fer, 0*070 per cent. ; and var. angustifdiq, 0*070 
pft oerii Acetone was also present in the distillates. 
E^kmsn has previously recorded the presence of berberine 
aiMl ^lke amorphous alkaloid nandm^ne, CisH,bN 04 , in 

b. 

Spontaneous ignition of on 

kpe. Rev. Soientif. ; through Rev. Pharm., 



I ji^taneous ipiition of carbon bisulphide is 
fhe liquid was being transferred from a 
b j^sM carboy, by meam of a metal funnel. 
^ ^ ^.WM being conducted in tne opm air, and 
ppie^nw from say naked il«me- Ihe j^tion 
kd to an eleottio disohsr^ existed by the 
^ ^ falling Uonid on the non funnel, which, 
k glass mou^ of the carboy, was oompletmy 
THo St the time was very M and 

syi m teiieQim hews ooowd 
; dpirbpn h|otil|4^ iron drums, 



Eiher; Exemption from duty of suMmrie in 

Holland, Bd. of Trade J., Oct. 18, !W 6 . IT.R.] 

Tm Nederlandsche SkuUseourani for October 2, 
the text of a decree, dated September 18, authorising the 
importation, duty free, of sulfuric ether tor use iiT the 
manufacture of incandescent mantles* 

EhOLISH PATSMTe. 

Emulsions of mermry or other eondwiing subatanoto; 

Process and apparatus for malting £. ladecef, 

Eng. Pat. 18,613, Sept. 13, 1905: XlA., page 1052, 
Saturatsd eampounds ,* Canmrsiom of wnoahtfoteddmo ^ 

C. Dteymaun, Turin, Italy* Eng. Phi 19^988, Oet 8, 
1005. 

Sms ¥f, Pat. 858,219 of 1005 ; mod,, I908,224.^T. 9, B. 


Aldehydes; MamfaCture of 
Wfom E. C. SpuroB^ Nm^a Belli, 

21,814, Oct. 2^ 1906. 

Tm prooeeS deeoribed in U.S. Pet 829,900 of 1905 (tike d,, 
1908, 909) for produoing vsski}]j]i from keengsflid to applkd ‘ 
also to the of other aroineBolMiKMMMK 

the tide chain, -* OHiOT OB; {o.y,, \ 
toeideh^fls; mdtfikethriMpih 
oeeee thm in the mdmm ‘iSkoo bhe 

.leiii'''ilSlilBe' 'theik 


& ftmrie, mthent 
Bug* Pet i 






wt^mtiaii ii 9mimmA «f * bIwmiQftr 
II «f t<»fli«]d^|i& with <m» M milk 
rnttlf • ramltiot it a i^Hd acMk in Wator, adedofte* 

or iMuil. It kM iid oonothm aotimi oa the muootta 
memfamaee. It it broken u{^ into fomaldeh^ and 
engar hf deoompofiikg agente, iachidiiig thoee pieseiit 
inihe human body. It i» prepared by mixing a i^ution 
of formaldebyde, or triozymethyleiue, with ^e amount 
of milk unto ihdioated by the above oompoeition. The 
mixture ie neated in a vaeuuitt at a temperature of OOP — 
70P 0.» and then evaporated to dryueae in the open at a 
temperature not exceeding 70^ C.— F. Siiniir. 

UirrraD States Patents. 

wtce^eae and ehlorxnt ; Pr<Ke$n of making compound^ 

of . J. H. lidholtm Alby, Sweden. U.S. Pat? 

031,725, Sept. 26, 1906. 

See Ft. Pat. 868,146 of 1905 ; this J., 1906. 197.— T. F. B. 

Pineno ; Derivative of , and proeese of making mme, 

N. Thurlow, Niagara Falls, N.Y., Assignor to the 
Portohester Chemical Co., Port Chester, N. Y. U-S. Pat. 
833,095, Oct. 9, 1906. 

PlEYL oxalate, b. pt. 167® — 160® C. at 680 mm, 
vaonum, is prepared by heating turpentine with oxalic 
acid at a temperature below 120° C., distilling the 
reaction product at 78® — 82® C. tmder a vacuum of 
half an atmosphere, and afterwards distilling the residue 
with steam until 86 — 90 per cent, have come over. The 
distillate is an oily mass (sp. gr., 0*930— 0‘036 at 20® C.) 
containing pinyl oxalate, having a harsh, unpleasant 
odour, and becoming brown on exposure to the air. On 
heating, it decomposes into camphor, carbon monoxide, 
and water ; when heated with water, it yields oxalic acid 
and hydrooarl^ns. — A. S. 

Qermak P.vtb;^t8. 

Oarnphor ; Pf<m$» for the purification of — — .. A. Hsase. 

Oer. Pat. 164,607, May 19, 1904. 

Tee patentee has discovered that camphor is soluble in 
dilute sulphuric acid. The solution of the crude camphor 
is warmed to decompose impurities, and the lat4w or their 
decomposition moauots are removed by .qeoAotipg, 
filtering, Ac. The camphor is afterwards preoi|^ia^ 
from the solution oy dilution with water, or by extraction 
with suitable solvents. The process is stated to be 
specially useful for the purification of artifioiallv prepared 
camphor, as the mixture of camphor with borueol or 
isobomeol containing small quantities of mi^anese and 
olummium oompouims can be treated directly. The 
camphor is obtained from the sulphuric acid solution, 
by diluting with water, as a white pulverulent precijiiUte. 

SoMm of organic addo : Process for ^sparing alhad 

from the oorrespomding add nUrUes and amides. 
Devtsehe Gold- and Bilber-Soheide Anstalt, vorm. 
mdMt. Got. Pet. 166,186« JvAy 9, 1908. 

Aon> amides or nitriles are ooitverted into the alkali salts 
cl th4 coi^espohdlng acids by treatment with calcium 
hydroxide, and an alkali salt of an acid, the oalotnm salt 
of iirbtch is with dlifionlty soluble in neutral or alkaline 
solaiions. By thus avoiding the use of free alkaK 
hydroxide, m inooesa beeves cheaper, whilst, at the 
same lime, the products are sold to be of greater purity, 
the calcium salt carrying down the impurities Wm it. 

— T,F.B. 



hty.'Waier '-‘ot woidi, ^ , 
gjMwited'' '^teriilbiKy IkOtL 
sentteg aa aeomatic radlosi, and 
dlchlodi^riii. /S^pkenyldtohloihydi , _ 
and lifllmM obm^imas cm be pnpiicd 
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(Continued from page 1003.) 




Sodium sulphite solutions; Stable W. 'Vfdmtdi, 

berger. Eder's Jahrbnch. Brit. J. Phot., 1906, Wi 
629—830. 


Two samples of a 5 per cent, sodium sulfibite eobitlWiti 
one of which also contained 2 per cent, of mannitol, mftta 
kept for 14 days, at the end of which time each wi«nki||l^ 
for development with amidol ; the one eontabuim 
mannitol possessed strong developing properties, vddlA 
the other was useless. A similar somtion (contMbm 
mannitol), after keeping for three months in a oorima 
bottle, contained 1*2 pr cent, of sulphite ; ittorCUdng tto 
quantity of mannitol to 4 per cent, gave no inoreeae W 
stability. Solutions prepared with anhydrous sulphite 
were more stable, a solution of 26 grma. per litre, oont&lim 
4 per cent, of mannitol, still oontainmg 1*69 per cem‘' 
after three months and 0*66 per cent, after six 
Glycerol and isobutyl alcohol possess similar presermrifo 
properties for sulphite solutions, but not quite do 
marked as those of mannitol. Finally, it was found tbit, 
a concentrated solution of sodium sulphite (atihydrofti 
sulphite, 25 arms.; mannitol, 2 grms.; water/ ll$0 
was very stable, only losing 1 per cent, of sulphito in thm 
months. — T. F. B. 


Eeomsk PATEim. k>a ^ 

Photographs on silver chloride paper ; Prirdin%n^/g/jfi 

devdoping . H. J. Mallabar, liverpool. Kog. Bat. 

13,032, Juno 23, 1906. ^ ^ 

See Ft. Pat. 866,790 of 1906 ; this J., 1906, l256.*-*t. F. ». 

Photographs ; Process for producing odour — 
Zimmermann, London. From Ohem. Fahr. auf AotUm^ 
vorm. B. Sobering, Berlin. Eng. Pat 22,726, 

1906. 

See Ft. Pat. 366,314 of 1906 ; this J., 1908, 903.-^T. f, 2>. 



xxn-BXPLOBnnn. lUTomBi, 

(Condnued from page 1006.) 

Ex^sion ; Ciroumstances attending an — 

House and Incorporating MiUs, uihieh oegurtW^l 
fadorg of tU Sedowidc Gunpowder Cto., Ud.^ at C 
nepr , feudal, WestmorlpM, on June 23, , It 
Major ^ Cooper-Key, H.M* Inspector of 
Drowi,' » wren tkuMtaMgrm. whkrii 
fMtory in pnttim, tke t»kn pnH hoiM, >« n4 i toff . A jjiffi j ., 
poratingmius exploded. The exidosUms were midoofaMlp 

due to lightoing, and they all took plaoe At 

instant, and thm would appear to have, bheh 
three separate strokes from the same Asi^r i 
three strokes, viz., those whioh struck a — 
front of one of the mills and the copings oi 
respectively, could not have been due to slfri 
fla^, or elw indOotH^ edsc^ as the 
in each case non-conducting, but It is n/6V\ 
that the presshouse was Mown up by an MddO 
flash in ^ Interior at the builmg. Thero m 
evidmoe of the sommrhat tom td^omenon of/ 
flash striking simultaneously iwo improtoen ' 
ttee% 100 ysrds apiurh wmlst at 2hs V 
ehe; 





«[( oondttototrfl reoMnin^ed by Um\ok Cudew 
fiait jBxplcMivM fftctories in Sontb Africa, whCM tbnnder* 
■tonni ar« IK) fraquaniand aevaia. Tba {(lowing modifioa- 
ayatam is raoommandad aa aaonring a reason- 
alua dagrae oi safety, in the case of exploaiTea factories in 
Oraat* Sritain. Two 'or more well-earthed oonduotors 
ab^d be raised aa high aa practicable on poles standing a 
yard or two away from the actual building. These should 
be aonneoM near thCir n|;iw tearaniiuda by means of 
barbed-wire cables. The “ finuda ” should consist of as many 
points as possible, and all joints should be made 
thoipiigbly good mechanically, and soldered in addition. 
If the conductors are actually in contact with the buildi^, 
there is an increased risk of a portion of the flash s^ki^ 
analtematiTe path through some metal inside the building, 
with disastrous results, many, if not most, building 
materials being better conductors than dry air, and, 
moreover, sharp bends are not so easily avoided as when 
separate poles are used. Internal masses of metal should 
be thoroughly well connected to each other and to earth, 
at^ should be situated at aa groat a distance as practicable 
from the conductors. All external metal, such as rain 
gutters, lead flashing, iron door plates, &o., should be 
connected to the conductors or otherwse thoroughly 
earthed. The press house under consideration in the 
report, was protected by two conductors of copper tape 
of the usual weight, one at each end of the building, 
oonneoted along the ridge and well earthed in wet soil. 
Neither the metal inside the building nor the pressure 
feed pipe leading into it from the pump were connected 
to earth# end the conductors had not been tested for nearly 
three years. Moreover, the copper tapes were attached 
to the building instead of being rai^ on poles some 
little distance away. The building was, therefore, exposed 
to danffer from all the sources mentioned above. 

^ -G. W. MoD. 


dim ^th the interposition of e film of the lubrieeat. 
weight or power neioesaary to preyeUt fim rdtetibn ^ the 
loose disc is a measure of the frietioii. In osder, to allow 
of changing the material of <tbe ftiotlonmlisos^ 
working iMt hi^er temperatures than that of ^e atm- 
sphere, the apparatus is enclosed in an open donble-waued 
cylinder, and the friotion-disos are so mounted that they 
can he exchanged for others when desired.~oA. 8. 

INOBGANIC-^QUALITATIVE, 

Oxygen ; A ied for . , A. C. Christomanos. Verii, 

Ues. Geutsch. Ntf. u. Aerate, 1905, II. Toil., I. Hfilfto, 
76—77. Chem. Centr., 1906, 8, 1139—1140, 

If phosphorus tribromide be allowed to act upon copper 
salts, especially upon copper nitrate, solid or m solution, 
,iucd, after cooling, the mixture be shaken with ether, a 
is obtained, which forms an extremely senstrive 
reagent for the detection of oxygen, either gaseous or dis- 
solved in alcohol, ether, Ac., or the oxygen of h3^1rogen 
peroxide. With the colourless reagent prepared with copper 
nitrate solution, the presence of a trace of oxygen causes 
the upper ethereal layer to become green, and the lower 
layer purple-red i the colorations soon disappear, but are 
formed again on exposure to hresh oxygen. The reagent 
prepared with solid copper nitrate has a yellowish-green 
tint ; it becomes ooloui^ an intense green in presence of 
oxygen, the coloration being deepw and more persistent 
than that obtained when copper nitrate solution is used. 
The reagent contains cuprous bromide and phosphorous 
acid, which are oxidised in presence of oxygen. 

The reagent can also be used for the detecUmi of 
acetylene. — A. S. 

Phoephorus ; Inveeiigatuma on . A. Siemens, VH, 

page 1044. 


J^koaphorna ; InveaiigcUiona on . A. Siemens. 

n*r' Vfl., page 1044. 

Eholish Patent. 

Miipcwder ; Manufacture of amokdcaa . R, F. G. 

Rdbreoht, Berlin. Eng. Pat, 8604, April 10, 1906. 
SSi Fr. Pat 364,973 of 1906 ; this J., 1906, 953. -T. F. B. 


United States Patent. 

JBMoshus ; Manufacture of . G. W. Gentieu, Peoria, 

HI. U,8. Pat 832.605, Oct 9, 1906. 

Nrp y >fi NT T. TTf.o>i^ is mixed with alcohol, and then subjected 
to the action of ether vapour, which combines with the 
alcohol, and forms a solvent for the nitrocellulose. — A. Q. L. 


-M, u ! Pbenoh Patents. 

^ttfoMyeiirin ; Manufacture of . F. L. 

’ Thomson, W. Rintoul, and A. Scott 
36, 1906, 


Nathan, 
Ft. Pat 

i^rin is nitrated with a mixture of Nordhansen 
nip acid and nitric acid with the object of obtaining 
IS lacfllE yield of nitroglycerin without increasing the size 
Special claim is made for the treatmriit of 
of glycerin with a mixture of 28 parts of nitric 
MW^ 'Sbcttt 91*5 per cent strength, and of 34 parts of 
Needbaumn sul|9iuric acid containing about 20 per cent 
Clfaulpbitir trioxide.— C. A. M. 

Maatoii^a; Pfoeeaa for preparing aafety . B. O. 

V^Eiiehllie. Fr. Pat 866J29, May 81, 1906. 
|>ii*ilbsgiPat\«.716o^ thisJ., 1906,958.— T.F.B. 

OHBMMTRY. 

: {Continued from page 1010.) 


/ • AFPABATVa, Are, 

^ ' GmxAN Pawht. 



JNOMGAmC---QUANTlTATiyE. 

Potaaaium ; QuantUaiive determination of — — . R. 

Pajetta. Gaz. Ghim. Ital., 1906, 86 [2], 150—156. 
Tub author has examined the method for the deter- 
mination of potassium proposed by Tarugi (this J., 1904, 
882), and ^ds that potassium persmpbate is more 
soluble in water and in solutions of potassium or sodium 
sulphate than stated by that author. The solubility 
of potassium.and sodium persulphatos in wUter is increased 
by ^ .pseBcnoe of sodium sulphate, and diminished by 
the pres^oe of potassium sulphate. Since even in the 
simplest case, namely, the determination of potassium 
in potassium sulphate, by Tarugi's method, sodium 
sulpnate is formed as a reaction piquet, accurate results 
cannot be obtained. — A. B. 

HydrofluoaUieie acid ; Note on the titration of — . N. 

Sahlbom and F. W. Hinriobsen. Ber., 1906, 89, 2609— 

2611. 

Thebe is a difference of opinion in the literature whether 
hydrofluosilicio acid cw titrated as a monobasic acid 
requiring 6 mols. of potassium hydroxide (Offermann’s 
method), or as a dibasic acid requiring 2 mols. (Weise’s 
method). Treadwell advises titration in presence of 
alcohol in the latter ease, whilst Penfleld makes use of an 
indirect method by treating the silicon fluoride with a 
50 per cent, alooholio solution of potassium chloride. 
The authors find that, inasmuch as hy^fluosilioie acid 
is a strong acid, the nature of the indicator used is of 
miner importance, hut that, in presence of aHudine 
soItttionB, ke., of hydroxyl ions, the hydrofluositioic arid 
is hydrriysed eanly into silioio aoid arid hydrogw 
fluome. It can, thus, only be titrated as a dibarie arid 
wlum removed from the further aotion of timhydtoxri ions, 
s.g., by pieoipitation with aloohol as insolume potasrium 
or barium salt. On heating, the hydrriyais is inneh 
aeoelercted, and the arid esn then be dl^ee^ tteatad 
with sodium hydroxide as a jnonoberie arid aeoetding 
to efluation t— -u' ^ ^ ''i .i ' 
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^ nUrops aeid^J. E« Bnpp. 

ITiNe tmidi and mr ; SdnldHtif of •^— in mdfkuric aeid 
0. F. Towm. V1L« p«ga 1048* 
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0B(?djy/c7— pcrdi;/rdr/r^?. 

CftotaWerof and phyloMerai f Method for the separation 
of _.. A. Windana. (^em.-Zait., 1900, 80, 101 1. 
TKS author ia ol opinion tllht a prooasa for aeparating 
oholaatorol and phytoatarol can bo baaed on the great 
cllilerenoe in aolnDillty of the dibromidea of theae alcohola 
in Uixturea of ether and glacial acetic acid. A mixture 
ol 40 0 . 0 . of ether and 66 c.o. of glacial acetic acid dieaolrM;^ 
only 0*26 grm. of oholeateryl dibromide, and this aligM, 
solubility ia further reduced by very small additions 
water. Phytoateryl dibromide is much more soluble m" 
^e ether'aoetic acid solution, and separates only after the 
addition of oonsiderable quantities of water. The 
dibromidea are easily prepared from the alcohols by dis> 
sblrittg the latter in 10 times their volume of ether, and 
treating the ethereal solution with an equal volume of a 
5 per oent. solution of bromine in glacial acetic acid, 
allowing the mixture to stand for an hour in ioe-oold water. 
In the oaae of oholesterol, a certain quantity of dibromide 
separates out, and this can be increased by the addition 
of a few drops of water. The phytoateryl dibromide 
does not separate unless a oonsiderable volume of water 
be added. The dibromidea thus obtained are easily 
converted into the aloohols by treatment with sino dust 
or sodium amalgam; the author prefers the former 
method. Experiments are quoted in which a qualitative 
separation of the mixed alcohols was obtained!. — J. A. 

Butler; Detection of cocoanut oU and margarine in . 

«L. Bobin. XU., page 1065. 

OMGANJO^QUANTITATJVE. 

8dk ; WeigJUed . R. Gnehm and W. Dilrstoler. 

Farber.Zeit., 1906, 14. 218—220. 233—287, 249—263, 
269—272, 286—288, 299—306. 

Tm method most Mnerally applicable for determining 
the amount of weighting in silk is the nitrogen method 
The authors prefer the Kjeldahl method, the first operation 
consisting in digesting the silk with a mixture of Sulphuric 
and {dkosphorio aci^ in presence of mercury. ' This 
meth<M can, however, be replaced in many ciaeS Iby the 
extraction process, which, in addition to bemg more rapid, 
enables the nature of the charge to be examined to a large 
extent. 

JSmmiMtion of weighted silk dyed with colours other 
than hlaok. — ^The method proposed by Qnehm (this J., 


1908, 826), is also unrwable, the results being too high. 
The best method is found to be to extract the silk twice, 
for 15 minutes, with 1 to 2 per oent. hydrofluoric acid 
at W* — 6CP 0., using a platinum thimble. Extraction 
wi^ hydrofluosilioic sicid appears to be always incomplete, 
and was therefore rejeCtM. Silk weighted with tin 
phosphate«Silioate may be advantageously treated fbr 
naif «n hour with hydrogen sulj^de in presence of dilute 
hydr^hlorio acid, at 7(lr— 80® U, then for five minutes 
inth 4 per oefit. sodium sulphydrate solution at 40®-^ 
60^ G., and final^ for 16 minutes with 2 per cent, sodium 
carbbMte solution, at 60®— 70^ C. ; a mire silk fibroin 
remains after this extraction. If the suk has also been 
^iMghted with an alumipinm oompoU^ the above 
ekWaotiotts must be repeat^ ainoe the fii^ extraotioU 
w|fi' osfiy reipibve about thi^lourti^ of the charge. 
Oiiflliuiry mineral we%litittgs oin awo be sktisfactmuy 
dbttrihlfittaW trestmeat with oxalic sold sUlution «t 
7(f C, ^ ^tment with dQiite ao^um oerbonate 

IlMi ¥ 


By aucoeaaive extractions with itydrogen eulpbhHit l^li# 
cent, hvdroobloric acid aolution* 4 i»ar oent^^ebdto 
sulplnrdrate, and 2 per cent, sodium carbonate 
the charge can bo practically completely oxtinetad^lmhl 
all black silks, wfthout material detcrioratloii ^ Ihie 
fibre ; the results are usually somewhat low, but affu 
■uffioientiy accurate for praotiem purposes. (See alao ihhi 
J.. 1903. 622.) . ‘ 

Determination of constituents of mineral 
It is recommended that the oharg^ be extracted from the 
silk with hydrofluoric acid, or, preferably, oxidio aetih 
and the acid extract and ash remaining after Ignition 
of 4he residue, examined. The hydre^pm sulphide extraot* 
ion method is of little value for this purpose. Sihoa la 
determined in the ash after extraction with oxalic eoid, 
in the usual manner. Tin can best be determined jb^ 
electrolytic precipitation from the oxalic acid extraoh 
Hydrofluoric acid extraction is not suitable for detail 
mining the silica in the charge, but can be used for d e t i t ■ ' 
mining all other mineral weighting materiali.'^T. F« B, 

Chromed hide powder qutdion ; The — . F. Kopeeinf. 

♦ ^IV.. page 1068. 

“ Olueost ; Report on the determination of — ^ Im tke 
volumetric method, A. Watt Intemat Sugar anm* 
1906, 8, 502—606. 

Thx author is inclined to attribute the wide diffa r aUete 
between the estimations of '* glucose ** in beetroot aUgijr 
by British and Continental chemists reapeotiwsly to 
dmerenoes of method, the volumetric process (wmblh 
as usually worked, is liable to many sources Of atilKie) 
being US4^ by the former, whereas the gravimetric pdro- 
oess IS need on the Continent. In the vommetfie preniwi, 
variations in the conditions of working, cause serioua 
errors; the greatest error thus introduced (which inay 
amount to 2^160 per oent. of the gluooee ") Is cbm . 
to the presence of sucrose. The author reoommM|^ 
the compilation of tables of correction similar 
used for the gravimetric process, and, ift the 
time, he suggests that the volumetric results rirould ba' 
corrected by standardising the Fehling solution Wl^i . 
solutions containing sucrose and Invert sugar, in < 
proportions present in the samples under invwd|||^^a|4ial»' 

** Crude fbre ; Determination of odlfiuheet 

cu^tn in . J. Kfinig. Z. Unters. Kahr. u. (laiili8;|^ 

1906,18, 886—396. 

*'Obudx flbre,” whether obtained by the weU<«knoWti 

process of Henneberg and Strobmim or by.tha.,i*ft^|fflad', 

process of the author piydrolysis of the ImmloaDinuml^ 

sulphuric acid in presence of glycerol] U a mixaf dMMwk^ 

containing, in addition to the more resistant o a u il oli ^ 

lignin, and the complex eaten known under 

namea of outin and suberin. 7n order to 

cooiatittt^to ol the complex, the ^ crude fibre'*’ ^ 

in the cold with hydrogm peroxide in preaencafUf^Mlii^ 

ammonia. Hie treatment is continue IfCl a 

with sucoasaive additions of hydrogen prirotifie^yWw 

residue is colourless. Tha Ugn^ la etdIHiMt 

treatment, and is converted into solulde' ptbdilliif . 

residue, cellulose plus outin, is thei^ 

ottprammonium solvent, whereby the oidlulto 

wli^t the outin remains unattackad. ! Tm, P 

filtered in a Gkiooh oruoibla, and the raaSdw 

weighed : the oelluloae is determined in the filtmte wtPr 

praoipitatioA by alcohol, and the diffiPenee|lil|fiN|^ 

•urn of theae two valuea and the wright of erudn fibag . 
taken, is expressed as lignin. Thein datiittilnlitil^ 
supplemented by combustion analyses of the #aipioilWa 
produota, from tna leaulP of Which, in the ease of swuuln^ 
hay, ebvwr-hay, and various bMps# tiP author eonsiliip : 
that the oontidns 66'8-^ffi 
and Ihe 
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to l»g(i|p^ vrmmee of metliQ^yl grooj^ the pro« 
ponfen ta wMoh nkt^^ between 04 and |»er cent., 
the Utter number b^ found fo the oelhikMe of wbent 
bran, tbie ie in aoeofedenoe idth the ofaier^r«tioii& of 
CroM, Sevan, and Beadle, who oaSed attention to the 
premoe of metboxTl groupa in the celluloee from |ote. ttbe 
hgnm portion of the “ omde fibre ” oontaina, in addition 
to methoxy] ^pronpa, ethoxyl and aoetyl reaidiiea. Tbe 
percentage of li^n in the plant increaseaaB the vegetation 
developa, and this increaae is more pronounced ^an that 
of the oelluloae. The higher the percentage of lignin and 
outin, the lower is the dlgestibili^ of the “ crude fibre ” 
or o^nloae, and viee-veraa. — J. F. B. 

Oruda jMdraieum; DeierminaUon of water in — — . 

E. Graefe. 111., page 1036. » 

Permangarutie aoiution ; ■ Titraiion with alhalint . 

p)efem«iul<ton of formic and nitrtfus acids]. E. Bupp. 

Z, anal. Chem., 1906, 45, 687—692. 


<C|B4N4SiAn)t804,SK3BU^^ 

The oomplex chloride can alao be ohiiUned by the action 
of thiooatbamide on goltt-potOatium chloride tolutfon. 
i^phenyl- and diaoetyl^tbiocarbamide have no aolvent 
aOmm on pld ; hence it would appear that the activity 
at thiooarbamide itaelf depend# upon iaomeriaation 
to the compound, NH:C(NHA).fiA, the hydrogen of the 
SH groep being replaoeable by gdd. The author it of 
opinion that moat of the eo^oall^ addition oomponnda 
of thiooarbamide and salta^of the heavy metala (compare 
Emerson Reynolds, Annalen, 1869, 160, 256) are eon* 
stituted similarly to the compounds described above, and 
thus contain leas hydrogen than is indioated by the 
, accepted formulae. — A. fi. 


irific ; Resolution of racemic into opticcdlff active 

wm'pmtnls. E. ilsoher and W. A. «^acobs. Ber., 1906, 
89, 2942^-2960. 


In certain oaees oxidation by means of permanganate 
takes plaoe more rapidly in alkaline than in acid solution, 
and the following meth^s are given for the determination 
of formic acid and nitrous acid : — 

Sotmie oCMf.— A measured volume of formic acid (or 
formate) solution, cob taming not more than 1 per* cent, 
of the acid, is placed in a stoppered fiask, an excess of 
permanganate solution and 0*6 grm. of a^ydrous 
sodium carbonate are added, and the mixture is heated in a 
water* bath for 30 minutes. After oooUng, 76 c.o.-^f water, 
26 o.c. of dilute sulphuric acid, and 2 grmB. of potawum 
iodide are added, and the liberated iodine is titrated with 
thiosulphate solution. Each o.o. of A^/IO thiostdphate 
sotutioil corresponds with 0'0023 grm. of formic acid. 
The heating in the water.bath is necessary, as at the 
ordinary temperature the oxidation requires from six 
to ten hours for completion. In acid solution, the 
oxidation of formio acid by permanganate is not nearly 
oon^eted after the lapse of ten hours. 

acid.— The oxidation of nitrous aoid proceeds 
equally rapidly in aoid and alkaline solutions but in tlie 
former there is a danger of loss of nitrous acid. The 
detecxninafAon is carried out as in the case of formic aoid 
except that no heating is required, the oxidation being 
completed in 10 minutes at the ordinary temperature. 
One O.C. of iVVlO thiosulphate solution is equivalent to 
0*0023 grm. of W«. (See also this J., 1906, 41.}— W. P. 6. 
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Autowidaftion and 
Hanehot. 


oxidation hy means of nitric oxide. 
Ber.. 1906, 89, 3510—8611. 
lx b aa e l ses d y been ^own by the author and Hensog, 
that ^ the autoxidation of orgonio compounds oi the 
type BH^ sueh as oxanthranol, indigo white, hy^so- 
biiunne, end the Uke, the oxjigm taking part in the 
r eac tion leads to the fonnatioa of hydrogen peroxide 
According to the equation + It hse 

been fowid by former experiment that omdation also 
takes pkee smoothly and with the same rapidity hy the 
aoti^ n|tc|e oxide on the above ooropouMs, and this 
wit i w Ai ilm i»ioducticm, of hydrogen peroxide, the reaction 
bsihig represented by the equatien — 

^ " »Hg-f2NO-.R + H,0-fNgO. 

The loematimB of hydrogen peroxioe is, in the author^a 
opmuA, due to ik» foot that the chain oi two etosM of 
og^ri^ oentaingd in the oxygen moleoule is not split up 

a soLvmt for gM. J. Moir. Chem. 
Trans., 1906, 89, 1346—1850. 

Tnn »ei|in;kat previously shown (this J., 1908, 481) that 
gelil i^Phofoed by aoid solntiees of thseoaihamide, 
espeofollly In psesonee td snitabie exidlsing Menfo. Fwom 
the tebdfotts of gtii oenteiniiig hydreSiioefo acid end 
foilpk^ aeiA eeipeelively, two new eampfox salts ham 
-foe^ iMgh the entlier .piofeses the' 


SXKTNX, the simplest hydroxyamino acid occurring 
among the deeom^sitios products of proteids, has been 
known hitherto only in the racemic form. Tl^ p<nitro* 
benSoyl derivative has been Gom]^fetely resolved by means 
of the quinine salt into the isomeric optically active 
nit/obeauBoyl-serines which, when heated with hydrogen 
hronude, are converted into the oorresponding aouve 
serines. Those have the rotation (a]j) *» + 6*87, and 
- 6*83 respectively in water, and are otherwise very similar 
in properties. d'Serine tastes distinotly sweet, f-swine is 
less so though still appreciably sweet and has a peculiar 
aftcr-taste. /-Serine is probably the naturallv occurring 
form, as its methyl ester yields an anhydride identical 
with a substance isolated from the decomposition products 
of silk fibroin. Tlie authors have also resolved iso-aeeme 
and diaminopropionic aoid. — E. F. A. 

Exhibitions; Committee on International . Times 

Oct. 26, 1906. 

Trx president ol the Board of Trade has appointed the 
following gentlemen to be a committee to make inquiries 
and to report with reference to the participation of this 
country m meat international exhiDitions; — Sir A. E. 
Bateman, K.C.M.G., chairman; Mr. A. Wilson Fox., 
G'B. ; Mr. 0. A. Harris, C.B., C.M.G. ; Mr. Algemoni 
Law ; Sir dames Kitson, Bart., M.P. ; Mr. Malcolm 
Ramsay, C.B. ; Sir Swire Smith ; Mr. S. J. Waring. 
Mr.^. iR. ^intour, at the Board of Trade, will act as- 
seod^f^^ihe committee. The terms of reference to the 
cammitMb 'kre ; — ** To inquire and report ae to the nature 
and extent of the benefit aoeruing to Bntish arts, zodustrieB, 
and trade from the paiticipation of this country in great 
international exhibitions; whether the results have neen. 
such as to warrant His Majesty's G^emment in giving 
financial support to similar exhibitioiis in futuie ; amdl 
1# so, what steps, if any, are desirable in order to secure* 
the maxtmum advantage from any public money expend^ 
on this objeot." 
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Armoiiu aikd its Comfounm. By J. Qnma&aam,. 
M.A., Pb*IX Harper k Beotkers, 46, Albemarle Struet,. 
London, W. ; and Hew York. 1906. Price 2s. 6d. net. 


Small 8vo vedume, oontaioing 127 pagjM of subject matter 
with seven illustraticms, 16 Mditional pSgee devoted to 
tables of speoifio gravity, compsrative table of hydro- 
meter degn^ (Baum4 and TwaddeB), ifttih oorresponding: 
speetfio gravities. Finally, the al^iab^oal index, ^e 
subject matter is subdiinded as Iblloirst i. Ammonia. 
U. Concentrated gas Uquor, IH. ammoidk. 

IV^ liqi^ ammonfo. T. Ammonhii^bBrbd&ates. Tl. 
Ammonimn sulphate. VH. Wasfo gaiek s^ from 
the sulpliate matmiaetiiw. VXH. AiifmiWttm tdiforida. 
IX. Ammonium nitrate, X. Ammonium ‘ ‘ 

XL Amumnliiini suMuden Xlt. 


aoEO. , , 

Xiy:''A«iUtteida Mfoiery I 




>' ' j::f|c 









(ki6y. 


, : ' , %uitfto« Ck<6jr. - '■,, 

. iMiNeRAir ■ mcwTJugtp- 
Ouuclds G. 0|MfiN3I. 

,:.. amcBSi^ 

99. BkbM» C^Ma)»Mni^ WmbmiotUt, S.W. 




loarnal and Psdent Litemture. 


,;^';r''*<v>f''iv ‘''^- 


GUm. 

Pto^ JLppm^ md UmiUnary 1080 Xljl.- 

Ctai. Md U^t 1082 

IXL«.*4Mni0llv« IMirtlllalloii. T«r BfodM^ 

Mi»ttM» «iid ]^tuff»« 1085 ^ 

xm: 

;Vt!-T-CW*w^ Woofl, P»pMf lafcther, k«. ..vlOSS XViilL- 
m^-iAdd., An»li«. M Wd. Md Nob- 

IbMllb NtoUBBte 1<N3 ZIX,- 

HE!,— OUtii Pottery, end Rtam e U 1096 XX.- 

XX-,»l giiBg M rteriele, CUyi. Oottm. and 

X— Welilllaigy...* 1098 XXIL- 

XI- T-Iileetrci-CliiuBietijr end S3eat(«-UeteUui|{y 1102 XXIH .- 

XIL—IWtgrtMb, Attn, Weses, end Soepe 1106 imV.- 

«iSfS. p*- 


atM. '/ ‘ 

, md ptla8|$ 

«6. ( Xndifr-Biibtep Me ii« o'e 
XIT.-.I6BBiiis< 

uul Horn ; Imf ittitd f 

SDO, e e 4 e * e » f ,* e'^o eV»f Vfij; 

Ht V JL«— p Sluupolif Gkta^ 

XVHL^Poodt; SttltatOm T' Water 'Item 

and IHliiilMtiiite • e #'» '♦?* O'Vv »'* 

xi 3 :e^Pa!»r.'iteitebMtl (kmm» 

XX.-~ Finn cai«iaio«l% AllniM^ 

' iad^BxtrMi .....eeee^jr;^,^ 
XSX--JlM>tQ9raphio Matedala, wod 

XXIL«--qBbcplntiv«i, Mabobai, Iw, e f o sC* *y 4 ‘'e 4 94 1 ti'*li»-li^^, 

XXnXe^Aiinlytioi] C%«i»lftry *« • * .; « . . 

XiKIV.— SdentUb ' and Ttehnloal IMtet ii ^ ;'6^» 4* ^ 


5«. Bm4M FrMi«-BoiU«Mto. FttrU (8«.). 


m»M 

3 DB 08 NKM^ 1890 *<^im 

iMiovraaT No*ioi. 


fiteu !fte|«tuterta pf] 
bae* tee Ipdte 1 


oerad to reaeive siilieBriptions 
1896—1906). The Atttbon’ 


!i^%^t^!«i 9 «) my U 

lud et jto eiune ptiee. ^ 

fitarfota OB tg£Dbaits‘*<i«W beiiked, or oUnMor oidm 
•ere& At the Q.P.O., LoBdttB, th^ be meda 
io^BMHiei X^And leat to Ww .Boo. ttoaeoM, ^ 
I«i3«r*W^o»l^J^, X, ^ tto Nipie d frle Af 
ot . e nietloe Adthdi tsffl b* etnt apt <|i» {he ordnen 
sobeodptMi notioe, wd to wtr oAtot ^ >Aeke eppli- 

. tw.ioBKBBiis xnMtAS.;'' ' 

, ..Ji! <,‘V 'Vi/',%4_£VL.’ 'ii -Jr' v'-* iMm'" 


-INDUSTRIAL DISBABBSS'^UGf^^ 

Wilb refernnoe to a note« 

- Kovembar 16th issue of die m iOi^' teMtenpi 

the appointment of a lleparttoenial 
inon&fe and report abet dlieaww a«4 
imurina’by aoeideht, hiire due 
tee dUtinguishable es euoh. and 
to''tea diseases enumerated in the Tlnid'''tel!|mW 
Workmsn’a OompeasatiOn BUif^. 

Mre to assist tee CouuteUee W ttepteitteil^^ 
requested to oommnnloate with 

Ite •* l|Mai!te':’’||iiS^§ 

XsM^le,. 'Barold .W^ 1. 

^S»ohe«er, OhM»k«!.' ^ 














' 0lk, Yf iMT i tfr ^ ^ff TT* ' 


iic^iAt m doiti 

ji., Mi^ 

1/)IW^, 


Iteiii^usturing €om 

Pciinl^ Obenitt 

,8iMMfW IMtInw Cbo^ Ten«d«, H^niAea, EMt 
Yoib WcxriM Oh«mS»t« 

IMp^, o/o MftMn. H. Jt A. 6*uo4f78, £oUp«e 

,jNlpdte»,TES»g ^tr®*t* Toronto, OanAda, ABsisUnt 

jB93, IMbuin Street^ Tovcmto, Canada, 

a., m* Plymontli Road, Malden, Mass., 




yfiaa, Willoughby Avenue, Brooklyn, 
bendstf 

H«ia4i|«fiBRasse, Tuebingen, Germany, 

Bhmef Hpuie, Boohdale, BaxuiB., Chemist 
J/Opldimst. j 

atroet, New York aty, 

Mfey, ’ m^bdm Hbdso, Newoastle-on*Tyne, 

OhemioaVOo., Ltd., Toronto, 

. ^Oif^doal hU^aoturealt. 

Chemist 

IMffc ll^77i hfiolugan atreet, Buffalo, 

K.Y.I US.aI/ < ai«mist. 

Eigink, aananel H., Ryerson BuWio library Building, 

: Grai^ Rnp^, MtoL, U.6.A., Librarian. 

Begi„ Jainesi ;«/o Ohanoe Bros, ft Co., Ltd.#, 

jy^lliewiek, new l^mingham. Glass 
Sptsil, Jw, E, llevlniton House, Yavwsham, Kent, 
Powder Co., Ltd.). 

ImS PlNSdl;., o/h The South Metropolitan Gas 
Vpisfniesl Worka, East Greenwich, S.£., 
njnfljiie^ ffnd Manager. 

ShirB«««® Steeet, Toronto, 

1^, C9iaclM Street, Lowell, Maas., 

Troy, N.Yvt tI.S.A., 

ribottord, Bknc AOl, Emporium, Pa., U.S.A., 

ajm#tew«fcj|. ^ '..oi 

(ilieat Banington, Mass., IT.B.A., 

Avenue, Toronto, 


iL U5, Bajit Maz^l Street, 
ftoMiior of Chendftry. 
Vanish ft dolour Co., 6*-S4, Morse 

>y5jp/omokett ft Craig. Ltd., Bon 
Lea!Uief 





;sf;''S4dr^^ 






. ,Bfcy 


[/ Hwiison, 

Westbourjie Park Rq^ 

Heeld, Henry L, l/o l^tmohsbr Rc^e 1 
Road, Meibo^Ugh, npir Rptii0rb» '* 

Hodgson, T. R., l/o VpktMdlSM i 
H5hbui^, N. 

Jerdw, Br. B, S., l/o CoUlito«| ^ k/o Ji m»d 0o^ Id^,, 

Gorgie Mlliii, iMinbhzgK" , , ’ ^ ^ 

KeK, H. C., 1/p Leyton ; o/o 'Mertbeau*B BreiWtfS’ Stuar 
Co„ King Ifidward Street# Li^on, : 

Maoindoe, G. B., t/o Rttriok St^t; .Nesii Street, Inyer- 
cargUl, N^ Iceland. 

Naj^ Osksr H- L., l/o New "Toifk j e/p Iwxied and 
Bwker Co., Syrwuw. N.t, ^ , 

Ormerod, Br. Emett, Up Rodhda)S { Meassi. <kPsAeid'a 
SoaplSfprke, Wawirigtott. ■ 

I. L^C.# l/b Heaton Chapel > 12, jUton Tatraoe, 


Plhtta, 

Fai^eld, Mahoheater. 

Roberts. H. E. U., l/o Norman Road ; 14 Newton ^0*4*^ 
Faversham, Kent. , t 

Rosenhain, Walter, l/o Birmkgham ; Park View, Park 
Road, Teddington. , 

Seebohm, H. C. A, l/o Boatoil ; 12S, Buane Sfveet, New 
York City, B.SwA > . ,k 

Torrey, C. A, l/o Worcester j Security life Iwpoelt 
Vaults, Boatoh, Mast., XT. S. A 
Warned, Ai^nr R., l/o Soulooates; 4S, Margaret Street, 
Beverley Road, Hull.. 

Wheelwright Br. E W., l/o Apook^a Oreon^ 24 Stanrnnre 
Road, Edgbaeton, ftirndhgham. < 

'fn 

Change of Addrow fietlidMid. 

Bevas, Br. S. W., 1/n WalmOr Bao4 ' MibkMghain^ 
,, Bradford. 

; Besfh.". , . 

ItiUer, Dr. Edmimd ft, Sbttodt el WMCcMiaiU#' Q,tvMh< 
•Ity. New Yprk aty, C.9.i. 
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;IA.3 26*442. New Salt 8^d.* Ltd.* and Tee. Treatment 
of molten Bubetmioee. Nov. 12. 

o 26*727. OreiA. S^imues. Nov. 14. 

.»* 26,913. Carmichael and Sharman. Apparatus for 

dr>^g peat and other materiaU oontainmg 
moisture. Nov. 16. 

[C.S.] 28,106 (1906). Lehmann. Drying granular and 
pulverulent substances. Nov. 14. 

„ 24,927 (1905). Kneller and Schumacher. Process 

for cooling and drying fluids. Nov. 14. 

„ 8642 (1906). Hoddinot^ Centrifugal separators. 

Nov. 21. 

„ 7780 (1906). Rey. Apparatus for purifying liquids 

and making infusions. Nov. 21. 

11,476 (19061. GuiUaume. Baffle plates for 
column stills. Nov. 21. 

16,003 (1906). Haddan (Aktiebolaget Separator). 
Centrifugal machines for drying purposes. 
Nov. 7. 

,, 18,342 (1906). Kriiel. Apparatus for heating 

liquids. Nov. 21. 

„ 18,301 (1906). Sundberg. Centrifugal liquid 

separators. Nov. 21. 

„ 18,707 (1906). I)e Laval and Famrstrom. Centei- 

fugal separators for liquids. Nov. 7. 

.21,424 (1906). Aktiebola^t Separator. Centrifugal 
separators. Nov. 14. 


II.-~FUEL, GAS, AND LIGHT. 
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19,146a. Defays. Regenerating coke ovens. 
Nov. 6. 

24,056. Richards. Manufacture of fuel. Oct. 29. 

24,079. Smith. Carburetting apparatus. Oct. 29. 

24,144. Crossley and Rigby. Ammonia recovery 
gas pknts. Oct. 30. 

24,230, 24,232, 24,233, 24,235, 24,236. British 
Thomson- Houston Co. (Allgem. £lektrioit&ts 
Ges.). Manufacture of incandescing bodies for 
electric lamps and other apparatus. Oot. 30. 

24,281. Terrell. Nec under jQX. 

24.348. Von Dulong. Carburetting air and gases, 
and gasifying hydrocarbons.* Oct. 31. 

24.349. Von Dulong. Apparatus for carburetting 
air or producing gases from hydrocarbons.* 
Oot. 31. 

24,406. South Staffs. Mond Gas Co., and Pinnock. 
See under XXIll. 

24,660. Armstrong. Gas producers.* Nov. 3. 

24,687. Bowing. See under HI. 

24,695. Woodall and Duckham. Vertical retorts 
for carbonising coal.* Nov. 8. 

24,742. Tavernier. Manufacture of agglomerated 
fuels.* Nov. 6. 

24,833. Charlouis. Ges generating plant* Nov. 9. 

24,861. Willis end Johnson. Permeated electric 
arc lamp carbons and incandescent lamp 
dlaments. Nov. 6. 

25,045. Cleveland and Browne. Incandescent gas 
mantles. Nov, 7. 

25,207. Parker. Production of fuel. Nov. 8, 

25,448. James. Composite of coal, tar, and wood 
dust. Nov. 12, 

26,469. Green. Gas purifiers. Nov. 12. 

26,994. Kusel. Soldering incandescence fila- 
ments to the conducting wires. [Ger. Appl., 
Jan. 20, 1906.]* Nov. 16. 

26,020. Shepherd and Shepherd. Incandescenoe 
gas mantles. Nov. 17. 

26,039. Glover and Glover. See under VII. 

22,046 (1906). Oelands Graving Dook and Sli^ 
way Co., and Roxburgh. Gas parodneers. Nov. 7. 

22,229 (1^5). Weber. Combustion apmatus for 
producing gases undsi; pressure tor power 
purposes. Nov. 7, 

22^677 (1606). Lstemat Patent Fuel Synd., and 
Shedlook. Artificial foal and the manulaotuxe 
thei^i Nov. lA 

22*9X9 (I60g. CaniMS«e fioieistifie XAstnunent 
and Burton. Su umkr XMM, 


[O.S.] 28,464 (1906). Timmis and Joijm. fireclay and 
other retort for making gas. Nov. 2X« 

„ 24,443 (1906). Hutchins add WUkie. Gas pro^ 

duoer apparatus. NoV. 7. 

„ 20 (1906). Bayer. See under XXItl. 

12,153 (1906). Kuxel. Connecting filaments of 
electric glow lamps with thm supply wires. 
Nov. 21. 

18,682 (1906). Wheatley (Frowein und Wieajherh 
Incandescence mantles. Nov. 7. 

„ 13.701 (1906). Saurer. Carburetting apparatus, 

Nov. 21. 


Ill —DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES, 

[A.] 24,192. Kridlo. Treatment of petroleum residues. ♦ 
Oot. 80. 

„ 24,344. Wirth. Rendering heavy coal-tar oils 

odourless.* Oot. 31. 

„ 24,687. Bowing. Destructive distillation of coal 

and other substances and apparatus therefor, 
Nov. 3. 

„ 24,961. Robinson and Edwards. Distilling and 

carbonising certain materials to obtain by- 
products tnerefrom.* Nov. 6. 

„ 25,039. Crutch. Manufacture of halogen com- 

pounds of benzene and other halogen carbon and 
hydrogen carbon compounds. Nov. 18. 

[CS.] 21,941. (1905). Walter. Transformation of organic 
substances by partial combustion. Nov. 7. 

„ 6601 (1906). Blass. See under XII. 


IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 24,008. Hirsohbergor, Mason, and Levinstein, Ltd. 
Safraninones and reddish sulphurised dyeatufls 
therefrom. Oct, 29. 

„ 24,091. Bloxam (Aot.-tJes. f. Anilinfabr.). Manu- 
facture of p-nitrodiphenylamine or homologues 
or derivatives thereof. Oot. 29. 

„ 24,092, Ges. f. Chem, Ind. in Basel. Manufaotur 
of a rod, vat-dyeing dyestuff from salloylthlo 
acetic acid. [Ger. Appl., Nov, 4, 1906,3* 

Oct. 29. 

„ 24,429. Newton (Bayer und Co.). Manufacture of 
anthracene derivatives, Nov. 1. 

,, 24,518. Bloxam (Act.-Qes. f. Anilinfabr.). Set 
under XX. 

„ 24,553. Thorpe. Manufacture of diamld(maphtba- 
lene and derivatives thereof. Nov. 2. 

„ 24,826, Uhlmann. Manufacture of sodium salta of 
aromatic sulphonio acids. [Ger. Appl.* Nov, 6* 
1906.1* Nov. 5. 

„ 25,193. Lake (Chem. Fabr. Griesheim-Elektron). 
Manufacture of yellow monoaso dyestuffs.* 
Nov. 8, 

*, 26,493. Imray (Soc. Chem. Ind. in Basle). Manu- 
facture of monoaso dyestuffs which can be 
chromed. Nov. 12. 

„ 26,639 Outoh. See under IIL 

„ 26,847. Lake (Chem. Fabr. Griesheim-Nlektroii). 
Manufacture of black mordant aao dyestuffs.* 
Nov. 16. 

„ 26,889. Wells. Production of aniline dyes, Nov, 16, 

„ 26*977. Johnson (Badisohe Anilin und Soda FabHkh 
Manufacture of new diphenylamlne oompouiutt 
and colouring matters therefrom.* Nov. 16. 
[as.] 7273 ( 1906 ). Ransford (Oassella und Co.). Prepara- 
tions of sulphine ooloOrs. Nov. 7* 

** 9700 (1906). Imray (Meistfr^ Lucias* und Brfinlng). 
Manufacture of phenylglyoine or iff hanfo- 

„ lO*6ol'(!^).Bohrofcthy. Ilanpfa^wire fuh- 
atonoea snitahle/lor uae In J^ maiiufiafM 
Mlgo. ,,Vi ^ , 

M ’ 
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V.— PREPAKING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 24,303. Bering. See under XIX. 

„ 24,677. Oaydet. Apparatus for treating with liauids 
yarns in the form of cops, bobbins, and the like. * 
Nov. 3. 

„ 24,708. Hainprioe. Treating silk waste preparatory 
to spinning. Nov. 5. 

I, 24,724 and 24,725. Pickles and Pickles. Bowls or 
rollers used in apparatus for schreinering, calen* 
dering, embossing and the like. Nov. 5. 

„ 24,761. Kenyon. Bleaching and dyeing cotton 
sliver. Nov. 6. 

„ 25,248. Ainley. Machines for washing and scouring 
fabrics. Nov. 6. 

*, 26,445. Pickles and Pickles. Dyeing and mercerising 
fabrics. Nov. 12. 

„ 20,781. D’leoro. Cops and bobbins, dyeing and 
bleaching machines. Nov. 16. 

„ 25,642. Heaton. Preparation for use in sizing yam. 
Nov. 16. 

„ 25,071. Ransford (Cassella imd Co.). Manufacture 
of multi-coloured fabrics. Nov. 16. 

[C.8.] 16,159 (1605). Quackenbos. Cleaning wool and 
recovering the grease and the solvent used. 
Nov, 21. 

„ 23,050 (1605). Klug. Dyeing apparatus. Nov. 21. 

„ 28,345 (1906). lokringill. Sterilisation of wool, 
cotton, rag, hair, &c. Nov. 21. 

t, 1989 (1006). Abel (Act.-Oes. f. Anilinfabr,). Dyeing 
acetylated cellulose or artihcial silk made there- 
from. Nov. 21. 

„ 9710 (1906). De Caudemberg. Manufacture of 
fibrous agglomerates. Nov. 7. 

„ 13,005 (1906). Ker, Thin leaf or fabric, and 
method of making same. Nov. 14. 

», 16,182 (1906). Richter. Apjmratus for the wet 
treatment of fabrics. Nov. 21. 


VI.— COLOURING WOOD, PAPER. LEATHER. &c. 
[C.S.] 4486 (1906), Salomon. Sec under IX. 


VII.—ACIDS, ALKALIS, AND SALTS. 

[A.] 24,101. Johnson (Chem. Fabr. Oriesheiin-Elektron). 
Manufacture of a dry chlorinated compound of 
lime. Oot. 29. 

„ 24,184. Sisson. Hydrated carbonate of magnesium 

and its production. Oct. 30. 

„ 24,144. CroBsley and Rigby. See under II. 

„ 24,447. British Thomson-Houaton Cu. (Allgem. 

Elektricitits Ges.). See under XL 
„ 26,404. McTew. Manufacture of salt. Nov. 10. 

„ 26,485. Trobridge. See under I. 

„ 26,647. Williams and Fenner, Saturators for use 

in the manufacture of ammonium sulphate. 
Nov. 13. ^ 

„ 25,606. Cunnington. Manufacture of nitrogen 

compounds from atmospheric nitrogen. Nov. 13. 
„ 25,813. RadoHffe. Treatment of spent liquor. 

Not. 15. 

„ 25,864. Kuzel. Production of colloidal elements. 

[Ger. .^pl, Dec. 12, 1906.]* Nov, 15. 
o 25,928. GiroBsmann. Treatment of ammonia 
liquors. Nov. 16. 

„ 25,976. Ty^rs? Hedley, and The United Alkali Co., 

Ltd. Treatment of sulphuretted hydrogen or 
g^ containing sulphuretted hydrogen for the 
ODtainment of sulphur therefrom. Nov. 16. 

„ 25,978. British Thomson-Houston Co. (General, 

Eleetrio Co.), Production of boron. Nov. 

26, Glover and Glover. Revivifying oxide of 
iieiiu Nov. 17* 


[as.] MMO (1006). Dnt Nonke Aktindabb (. KMctio- 
kem. Ind., and HalvocMn. Production of con- 
centrated nitric and sulphnrio ao^ from nitaro- 
Bulphonic acid and nitrous lulphuric acid. Nov. 7* 

„ 7478 (1006). Fairweathar (Beaver and die Norden- 

dycht). Dissolving plant for the recovery of 
sodium nitrate from caliche. Nov. 14. 

„ 962 U( 1906). Soo. Frany. La Norgine. Extraction 

of iodine from liquids containing iodine com- 
pounds, Nov. 14. 

„ 11,979 (1906). Von «Foregger. Means for genorat- 

ing oxygen. Nov. 7. 

,. 11,981 (1906), Brindley. Composition for use in 

generating oxygen, Nov, 21. 

„ 12,246 (1900). Jaubert Preparation of oxygen by 

decomposition of oxygenate salts. Nov. 7. 

„ 19,718 (1906). Toelle. !noduction of basic sulphate 

of lead. Nov. 21. 

„ 19,732 (1906). Kronen. Production of basic lead 

salts insoluble in water. Nov. 7. 


VIIL— GLASS, POTTERY, AND ENAMELS. 

[A.] 24,272. Murray. Kilns for bring pottery, porcelain, 
bricks, &c. Oct. 31. 

24,589. Moir. Separating solids from water in 
china clay and similar materials by electro- 
lysis. Nov. 3. 

[C.S.] 12,554 (1906). Atkinson and Smith. Enamelling 
or glazing metallic or other surfaces. Nov. 7. 

„ 18,603 (1906). Marks (Colburn). Production of 

sheet glass. Nov. 14. 

IX.— BUILDING MATERIALS. CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 24,256. Kochmann and Kaufmamv Manufacture 
of substances capable of resisting water and 
chemical influences. Oot. 31. 

„ 24,272. Murray. See under VIII. 

„ 24,537. British Thomson-Houston Co. (Gen* 

Electric Co.). Cement. Nov. 2. 

„ 24,588. Haskin. Maturing and preserving wood. 

Nov. 3. 

„ 24,701. Meadoweroft, Holgate, and H uncoat Brick 

and Terra Cotta Co. Manufacture of brick and 
tiles. Nov. 5. 

„ 24,823. Assoc. Portland Cement Manufacturers, 

Ltd., and Gibbs. Burning lime and other 
substances.* Nov. 5. 

„ 25,043. Hennings. Manufacture of artifloial slate. * 

Nov. 7. 

„ 25,157. Trenkler, Accelerating the hydraulio 

hardening of cement, Ac., made from blast- 
furnace slag. • Nov. 8. 

„ 26,416. Evans (Qraaff und Co.). Freezing-proof 

flre-extinguishins agent. * Nov. 10. 

„ 25,417. Boult (Cmn- Miisener Borgwerks Akt.- 

Ver.). Hardening articles made from ground 
slag. Nov. 10. 

„ 25,621. Woerdehofif. Manufacture of facing stone. * 

Nov. IS. 

„ 25,857. Brooks. Hydrating and oooling cement. 

Nov* 16. 

[C.S.] 1129 (1906). Smith* Material for making red 
bricks, tiles, and other articles. Nov. 21. 

„ 3240 (1006). Stoddart. Manufacture of filtering 

media from slag. Nov. 21. 

„ 4486 (1906). Salomon, Production of weather- 

proof and non-inflammable timber, and dyeing 
the same. Nov, 14. 

M 4503 (1906). Johnson (Koepp tmd Co,). Manu-^ 
faoturo of stucco. Nov. 7. 


X.— METALLURGY. 

[A.} 24»072. Vuigner. Treatment of sulphide oree ol kad 
and ahm* Oot* 26. 

», 34,074. Vnigner. Extraction of ainc Irom inlphida 
moM alao oontahi/^ 








Bheitiiioha-KMsaQisolie Bergwwki- unA 
’Hfitite-A.-G., Borobeiw, 4iid Gnoimnm. Direct 
pffdwUtm Of cino from Bino sulphide aiid 
utiliMtion of the sulphur. [Oer. Apj^, Nov. 3, 
13060* Get. 29. 

V 24,098. Bousfield and Bousfield. Plant for steel 
manufacture. Oct. 29. 

ft 24,234. British Thomson-Houston Co. (Alleem. 
£lek1a*ioit4ts Ges.). Puridcatioa of tantalum. 
Oct. 30. 

„ 24,832. Viel. Obtaining metals and alloys, nar- 
ticiilarly aluminium and silicon, from ttieir 
oxides. [Fr. Appl., Oct. 31, 1906.]* Oct 31. 

„ 24,626. Moyano. Extraction of zinc in the form of 
oxide from inferior calamines. [Span. Appl., 
June 12, 1906.]* Nov. 2, 

„ 24,616. Keith and Machonochie. Utilisation of 
waste ferruginous materials. Nov. .3. 

„ 24,906. Feman. Extraction of metals from ores.** 
Nov. 6. 

„ 25,112. Harbord. Pig-iron manufacture. Nov. 8. 

„ 25,304. Rauch. Alloy of iron. Nov. 0. 

„ 25,336. Harbord. Pig-iron manufacture. Nov. 9. 

„ 25,372. Angel. Burning off zinc from oxidised ores 
and other materials containing zinc. Nov. 10. 

„ 26,489. Perreur-IJoyd and Gardner. See- under XI. 

„ 25,530. .Stanley. Crushing and treating ores for the 
extraction of precious metal. Nov. 12. 

„ 25,563. Dawes. Blast furnaces. Nov. 13. 

„ 26,574. Holdsworth. Treatment of poor sulphide 
ores. Nov. 13. I 

„ 26,966. Cowpor-Coles. Eendering silver non-tar- 

nishable. Nov. 16. 

[C.S.] 23,319 (1906). Beaumont. Apj)aratus for recover- 
ing gold from disintegrated ores. Nov. 14. 

„ 23,783 (1906). Davies. Flux for treating cast iron 
and other metals. Nov. 7. 

„ 23,977 (1906). Macivor, Fradd, and Metals Extrac- 
tion Corporation. Treatment of sulphide ores 
containing zinc. Nov. 21. 

„ 26,818a (1906). Ashcroft <SV.c under XI. 

„ 1660 (1906). Hayner, and Hardy Patent Pick Co. 

Machine for washing coal, minerals, &c. Nov. 14. 

„ 3900 (1906). Brinton. Cast manganese steel rail. 
Nov, 7. 

„ 4107 (1906). Hadfield. Manufacture or treatment 
of steel. Nov. 7. 

„ 16,283 (1900). Bates and Peard. Annealing metals. 
Nov. 7. 

„ 18,134 (1906). Stolzonwald. Realising the value of { 

matwial crnitaining zinc. Nov. 14. | 

XL--ELECTRO-CHEMISTRY AND ELECTRO- [ 
METALLURGY. i 


[A.] 24,296. Mahlkeand Brion. Electric apparatus for 
subieoting gases to the action of arc dames. 
fGer. Appl., Nov. 8, 1906.]* Oct. 31. 

„ 24,447. British Thomson- Houston Co. (AUgem. 
ElektricitiltB Ges.). Preparation of nitrogen- 
oxygen compounds from mixtures of nitrogen 
and oxygen by means of an electric discharge. 
Nov. 1. 

„ 24,689. Moir. See under VHI. 

24,806. Ferohland. Electrodes for electrolytic pur- 
poses. [Ger. AppL, Nov, 9, 1906.]* Nov. 6. 

„ 24,820. Reynolds. El^tric furnaces. Nov. 6. 

„ 24,986 and 24,986. Cowper-Ooles. Electrolytic depo- 
sition of metals. Nov. 6. 

„ 25,489. Perreur-Lloyd and Gardner. Electrolytio- 
ally extracting metals from orea* Nov. 12. 

.. 25,599. Reynolda Elaotrlo fumaoes. Nov. 13. 

25,991 and 25,992. Maschinenfabr. Oerlikon, Wttth- 

" rich, and SHimhaann* BSleotrio furnaoos. Nov. 16. 

{0.8.1 26»818a (1905^ Aihioroft. Blectrolysift of metallic 
oompouads of Nw. H , ^ 

« 2468 HarmRa. appaw^us. 

Nov. 7. 


{0.a] 11,675 {1906> Drindloy. Fusing mataciato hy aiao- 
trieil^. Nov. 7. ^ ^ 

,, 12,329 (1906). RdohHng atkd Rodenhausar. Rlaatda 
furnaces. Nov* 14. 


XII.-~rATTY OILS, FATS, WAXES, AND SOAPS. 

[A.] 24,185. Ermen. Preparation of emulsions. Oot. 30. 

„ 24,822. Karsam Soap Co., Ltd., Samuel, and Look- 
wood. Manufaotnre of soap or mixtures eon- 
tainiM soap.* Nov. 5. 

„ 26,882. Pwson. See under XV. 

„ 26,077. Johnson (Kallo und Co.). Production of a 
fatty substance from mioro-organisms. Nov. 17. 

[C.S.] 23,646 (1905). Maepherson and Heys. Detergent 
for use with hard or salt waters. Nov. 21. 

„ 1719 (1906). Wdmer. Preparation of emulsiflable 
matter. Nov. 21. 

„ 6601 (1906). Blass. Solidifying fluid greasM, t«r, 
&c., and increasing the consistency of solid fats, 
resins, soaps, or the like. Nov. 21. 


XIIL—PIGMENTS, PAINTS ; RESINS, VARNISHES ; 
INDIA-RUBBER, &c. 

(i4.)— PiQMBNTS, Paints. 

[A.] 25,700. Mecze. Method of rust-proofing iron. 
Nov. 14. 

„ 25,9.69. Griffiths. Pigments. Nov. 16. 

[C.S.] 22,252 (1906). Colignon. Manufacture of paint. 
Nov. 7. 


(if.)— -R esins, Vabnishes. 

[C.S.] 6601 (1900). Blass. See under XII. 

„ 11,090 (1906). Elkeles and Klie. Manufacture of 
polishes and varmshes from resins and the Uke« 
Nov. 21. 


((7.)— India-eubbek. 

[A.] 24.787. Lesago. Elastic material and apparatui 
for making it. [Fr. Appl., Nov. 6, 1905.J* 
Nov. 6. 

„ 24,969. Gentzsch. Utilisation of waste runner. 

[Ger. Appl., Nov. 16, 1905.]* Nov. 6. 

„ 24,970. Gentzsch. Utilisation of waste rubber. 

[Ger. Appl., Feb. 2, 1906.]* Nov. 6. 

„ 26,735. ' Alexander. Manufacture of aqueous 

solutions of caoutchouc and the applioalion there- 
of to regenerating caoutchouc. NOv, 14. 

„ 26,970. Kmgzett, lungzett, and KingaetL Preparir- 

tion of substitutes for gutta-percha and india- 
rubber.* Nov. 16. 

[C.8.] 13,493 (1906). Hopkinson and Midgley. Vuleaiiiaa* 
tion of rubber goods. Nov. 21. 


xrv.— TANNING, LEATHER, GLUE, SIZE, &0. 

[A.] 24,189. Thompson (Kelk). Tanning, tawing, or 
curing hides or sldns, Oot. 30. 

„ 24,267. Bailey. Treatment of isingUss. Got. 81* 

„ 26,647. Esohalier. See under XIX. 

[C.S.] 4661 (1906). Jensen. Oompositioa foir fresarrhig 
leather, Nov. 14. 

„ 18,004 (1906). Osborne and Sohupp. i9se under 


XV.— MANURBfi!. d&o. 

IXtl 2d, 492. Lehttianiu liaoufaofuve of 
animal refuse. Nov« 2. 

4t ' Maodbnsld; ' llsanlaot#re.; . 
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[A.] 24^001. Oatto, Oondfinamg and deodorizing gaaes 
arising from fish manure dr^ring plant. 3Nov, 6, 
*, 25,882. Pearson. Apparatus for extraoting oil 

from fish, fish oil, «o., for producing fertilisers. 
Nor. 15. ^ 8 

[C.S.] 17,029 (1906). Wenaol. Composition for applying 
to the soil to render it porous. Nov. 14. 

XVT.— SUGAR, STARCH, GUM. Ac. 

[A.] 24,086. Steffen. Treatment of potatoes for 
obtaining starch and a food-stuff.* Oct. 29. 

»» 26,340. Eastick. Process for making and puri- 

fring invert sugar. Nov. 10. 
ft 26,860. Get. Sugar purification. Nov. 15. 

[C.S.] 13,217 (1906), Barbet. Desulphurising saccharine 
fruit juices, Nov. 21. 


XVIL—BREWING, WINES, SPIRITS, Ac. 

[A] 24,093. Fritsche. Fermenting distillery mashes. 
Oct. 29. 

t, 24,220. Carroll, Distillery and treating of spirits.* 
Got. 80. 

26,696. Braunbeck. Saccharification of starch in 
the distilling industry, and in the production of 
yeast.* Nov. 13. 

„ 26.691. Davis. Apparatus for use in brewing. 

[U.S. Appl., Nov. 16, 1906].* Nov. 14. 

[C.S.] 18,361 (1906). House. Process of brewing. 
Nov. 21. 

„ 2242 (1906). Warner. Brewing material derived 

from starch and analogous farinaceous materials. 
Nov. 14. 

«, 6619 (1900), Nathan. Vessels for use particularly 

in the manufacture of pasteurised beer. Nov. 21. 

4 , 21, 567 (1906). Elektrochemische Worke Ges. 

Process for depriving alcohols, especially ethyl 
alcohol, of water. Nov. 7. 

XVm,— FOGDS; SANITATION. WATER 

PURIFICATION; AND DISINFECTANTS. 

(A.)— Foods. 

[A.] 24,036, Steffen. See under XVI. 

,, 24,082. Linzol and Bischoff. Manufacture of non- 

alcoholio drinks from fermented liquors. Oct. 29, 

i, 24,436. Schwarz. Preservation of ^ape must and 
other fruit juices. Nov. 1, 

I, 26,019. liversedge. Manufacture of butter and 
butter substitutes. Nov. 7, 

«, 26,750. Rasmussen. Evaporating the watery parts 

of milk, dissolved casein, and other liquids and 
semi-licmids. Nov. 14. 

[C.S.] 12,424 (1^6). Von Turv, Egg substitute. Nov. 2. 

,* 13,217 (1906). Barbet. See under XVI. 

(A) — Sanitation ; Wathr Purutcation. 

[A.] 24,172. Qirerd and Drapier. Purifying waste 
water. Oct. 30. 

„ 24,946. Mol^an. Preparation of valuable products 

from sewage sludge. Nov. 6. 


XIX.— PAPER, PASTEBOARD, Ac. 

[A.] 24,067. Newton (Bayer und Co.). Manufacture of 
oellultHM derivatives. Oct. 29 
ft 24^281. Terrell. Manufacture of collodion for 

incandescent mantles. Oct. 81. 

,» 2A308. Pering. Manufacture of water- and fat-proof 

paper, cardboard, weaving-stuff, Ac. * Oct. 31 . 

„ 26,647. Esohilier. Prooesa for strengthening 
^ ceUnloee and albuminoid bodies. Nov. 13. 
[C;S.},tO,466 (1906). Soc, Anon. Idirabet. Sizing compo- 
iMO/in tba nMtnufaoture <« paper. 
Nov. 21. K 


XX.— FINE CHEMIGAIA, ALKALOIDS, 
ESSENTIAL OIIA. AND EXTRACTS. 

[A.] 24,222. Reitz. Production ol radio-active crystals. * 
Oct. 30. 

„ 24,618. Bloxam (Act. Ges. f. Anilinfabr.). Manu- 

facture of 3-aminoph^yl-6-oxy-l.2-naphthiznid- 
azoledisulphonio acid. Nov, 2. 

,, 24,826. Uhlmann. iSce under IV. 

„ 24,830. Chem. Fabi^ von Heyden, A.-G. Manu- 

facture of iaobomyl esters. [Ger. Appl., Feb. 16. 
1906.]* Nov. 6. 

„ 25,494. Meister, Lucius, und Briining. Manufacture 

of dialkyl barbituric acids. fOer. Appl., Nov. 28. 
1906.]* Nov. 12. 

„ 25,693. Crutch. See under III. 

„ 25,718. Newton (Bayer und Co.). Manufacture 

of aminoacetopyrooatcchin or derivatives there- 
of. Nov. 14. 

,, 25,747. Twitchell. Process for effecting a com- 

bination l^tween selected alcohols and fatty 
acids. * Nov. 14. 

[C.S.] 21,767 (1905). Zimmerraann (Chem. Fabr. auf 
actien, vorm. E. Schering). Manufacture of 
organic magnesium compounds. Nov. 7. 

,, 239 (1906). Ellis (Merck). Manufacture of a 

substance from ergot. Nov. 21. 

„ 18,004 (1006). Osborne and Schupp. Converting 

catechine into catechutonnic aoicf Nov. 21. 

„ 21,567 (1906). Elektrochemische Werke. See under 


XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

I A.] 24,046. Bimbaum. Photographic films. Oct. 29. 

„ 24,667. Bolas. Production of photographs. Nov. 3. 

„ 26,188. Stevens and Stevens. Photographic films.* 

Nov. 8. 

„ 25,728, Husson and Bomot. Manufacture of 

photowaphic dry plates.* Nov. 14. 

„ 25,869. Bloxam (Act. Ges. f. Anilinfabr.). Agent 

for fixing photograjf^io images. Nov. 16. 

„ 25,006. Pfennmger. Emulsion for photographic 

and like purposes.* Nov. 16. 

[C.S.] 23,109 (1906). Rieder, I^oduction of photo- 
graphic prints. Nov. 21. 

„ 6109 (1906). Beaumont. Production of coloured 

photographs. Nov. 21. 

„ 14,436 (1906). Bloxam (Neue Photographische Ges.) 

Photographic pigment paper. Nov. 7. 


XXIL— EXPLOSIVES, MATCHES, Ac. 

[A.] 24,240. Claessen. Explosives.* Oct. 30. 

„ 26,291. Haffner. Manufacture of matches. rBelg. 

Appl., Nov. 10, 1906.]* Nov. 9. 

[C.S.] 26,0ol (1906). Cooking, and Kynoch, Ltd. Solvents 
^ nitrocellulose in the preparation of explosiyes. 

„ 6706 (1906). Venier. Explosives. Nov. 21. 

„ 20,889 (1906). Luis and Williamson. Explosives. 

Nov. 14. 


XXin.— GENERAL ANALYTICAL CHEMISTRY. 

[A.] 24,^6. South Staffordshire Mbnd Gas Co., and 
Pinnook. Portable gas analysis apparatus. 
Nov. 1. 

£0.8.} 22,919 (1906). Cambridge Soimtlfio InitmmejOit 
Co., aipl Burton^ I^thod and apparatus lor 
MtbnM^ and recording the qu^ity of gnsea 
Hot, 14. 

•* Ajppwratm for oiudyiipg gipZ- 
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Death. 


Miller, Br. Edmund H., School of Mines, 
Univereity, New York aty, U.S.A. 


Columbia 


Birmingham and Midland 
Sections^ 


Mteling held at the Vniveraityt Birmingham^ on Thureday, 
November 1, 1906. 


MB. ALIX. B. TT70ESB IN THE OHAIB. 


THE INFLUENCE OF SMALL QUANTITIES OF 
ELEMENTS IN COPPER UPON ITS REACTIONS 
WITH NITRIC ACID. 

J. H. STANflBIB, B.SO., F.I.O. 

The investigation now to be described is a continuation 
of that contained in a paper (this J., 1906, 45—60) in 
which attention was directed to the gases liberated by 
the action of nitric acid on copper containing varying 
small proportions of arsenic, antimony, and bismuth. 

In this paper some of the chan^ brought about in 
the solution during the dissolution of the metals and alloys 
and the escape of the gaseous products are described. 

The nitric acid . — The ordinary pure acid used in the 
laboratory, which was found to contain traces of sulphate 
and chloride, and to leave a small residue on evaporation, 
was slowly distilled from a Wurtz flask. The distillate 
was then heated on a wator*bath to 60^ C., and a current 
of pure dry air aspirated through it until it became 
perfectly colourless, the aspiration being continued 
during the cooling of the acia. 

The sp. of the acid thus prepared was found to be 
1*4S7, and it was diluted to give a solution of sp. gr. 1*2 
bhe water used being rodistilfed in the same way as the 
iicid itself. The 1*2 acid was found by titration to 
contain 396-27 grras. of nitric acid per litre. The 1-2 
sold was then tested for imnurities. No indication of 
chlorine in 50 c.c. of the solution was given by silver 
litrate, even after standing for several days. A very 
Faint indication of sulphuric acid in the same volume 
slter neutralisation with pure sodium carbonate was 
^ven by barium chloride. 50 o.c. of the acid was evapo* 
rated in a weighed platinum dish, which increased in 
weight 0«2 mgrm., and showed a small stain in the centre. 

A. careful examination for nitrous acid made by Griess’s 
best with standard solutions of metaphenylonediamine 
md sodium nitrite, showed 1-6 mgrm. of nitrous acid in 
1000 c.o. of the acid. 

The acid obtained as described above was used for the 
»xperiments, and sufficient was prepared at once to carry 
>ut the complete series. The apparatus, which is described 
n the paper referred to above, was modified by passing 
t siphon tube through the bung to the bottom of the 
weaker in which solution of the metal was effected ; 
^his was used to transfer the solution from the beaker 
o the flask without bringing it into contact with the air. 
Preliminary experiments showed that it was neoessary i 
:o measure accurately the volume of the acid solution 
ised, so that instead of simply bringing the end of the 
lozzle of the burette on to the top of the tube delivering 
;h6 acid into the beaker, it was g;round into the bore 
>f the tul^ ; it could be thus brought into exactly the 
lame position, and the accurate delivery of the same 
volume fsi acid for eauh experiment was ensured. 

The priuoipsl aim of the investigation was to determine 
he mnount of nitrous acid formed in the solution during 
he dissolution of the metal mr alloy. It was, therefore, 
leoessary to keep the solutioii out of contaet with the 
at uiMsu the free aoids had been neut^dked. After a 
lumbeif M tidehb it diOiM 
irith eimest of pose sodium oaebodnte^ and to dalieiniiia 


the amount of nitrous acid in it by titeatfon wi0i 
standard sohtticms of potassinm permanganate and 
ferrous ammonium sulphate. The excess of sodium oar- ^ 
bonate in Ihe solution was determined by standard acid 
solution, with methyl orange as Indicator. Copper is not 
always completely u^lpitated from its solution in nitric 
acid by excess of sodium carbonate at the atmospheric tem- 
perature until it has stood for 48 hours. Precipitation 
IS completed on boiling, but it was thought that an opera* 
tion would be avoids by allowing the precipitation to ' 
become complete in the cold, although boiling does not 
affect the sodium nitrite in alkaline solution. In fact the 
stability of the nitrite in the presence of excess of sodium 
carbonate was very marked. Boiling the solution, at 
allowing it to stand for several days, did not alter the 
amount of nitrite as determined by permanganate solution. 
Even air or oxygen may be aspiratra through the solution 
without affecting the nitrite. So that when the nitrouf 
acid is once neutralised, no difficulty is experienced in 
its accurate determination. 

The experiments were conducted as follows : The metal 
or alloy is reduced to fine filings, sifted through brass 
gauze with 64 meshes to the linear inch, and magneted ; 

1 grm. of the filings is transferred to the dry beaker in ' 
which the dissolution is to be effected. The acid is run 
into the burette, levelled, and raised to 65® C. by hot 
water in the water jacket. The beaker is placed in posi- 
tion, connected with the gas c5dinder, and the water 
lute run round. The water-oath is brought Into position, 
and the acid allowed to run in drop by drop. Whtsk ' 
solution is complete, previously boiled water is run Into 
the beaker from the burette to displace the gas, the 
gas cylinder is disconnected, and the delivery tuM of a 
wash bottle containing boil^ water connected with tho 
gas-delivery tube loading to the beaker. The siphon 
tube is then opened, and a 500 o.c. flask about half full 
of a solution containing 6*0 grms. of pure sodium carbonate, 
brought into position with the siphon tube reaching' 
nearly to the bottom. The solution in the beaker is 
then siphoned over by blowing into the wash-bottle to* 
commence the action. When sufficient liquid hm ’’ 
siphoned over the connection is broken, the parts of 
apparatus which have been in contact with the solution 
well washed, and the washings added to the flask. The 
flask, after being well shaken, is made up nei^y to the 
mark, well stirred, and set aside till the next dayi it 
is then filled up to the mark, the contents wril 
and allowed to stand another day for the complete 
precipitation of the basic copper oarVonate. 

The solution is filtered into a ^y flask, the filter having 
been previously washed with a portion of the same 
solution, and W c.o. withdrawn by a pipette for deter- 
mining the nitrous aoid, and the excess of sodium cw- 
bonate. The permanganate solution is made so tbsit 
1 o.c. =* 0*001 grm. of nitrous aoid. It was standardised 
by ferrous ammonium sulphate, and checked ^ titrating 
a solution of pure silver nitrite with it. The ferrouB 
ammonium sulphate solution used for the reduotioxi of 
the excess of permanganate added to ensure the complete 
oxidation of the nitrite, was made so that 10 o.o.« So.o. 
of the permanganate solution. 

The determination of the nitrous aoid is carried out as 
follows : 50 c.c. of the solution is run flrom a pipeite 
into a conical flask, excess of permanganate ie riun 
added from a burette, and dilute sulphuric arid added. 
When the oxidation of the nitrous aoid is complete, 

10 c.c. of the ferrous solution is run in. and the weaa 
oridised by further addition of permanganate. After 
the neoessary oorreotions have been made, the volume of 
the permanganate divided by 100 gives the weight of 
nitrous aoid in rngrms. in 500 o.q. of the solution. Alwayh 
two, and sometimes three titrations were made with otih 
solution, , 


jLoe excess oi sooium carbonate is detemmed by titiar 
lion with standard nikio arid sriution, of mbioU 1 «.ow 
grm. of sodium oarbonate. The vdlnme of eaM 

maid’ tm ^a^patiiMHt)-' 
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b^bog knoim, the weight of todiuin oarbon&te required 
to neutgoeiite it oait readiljr be oaloukted. The exceM 
of Bodium. oerbonate ie kzLOwn, to that the total wM^t 
used for neutralisatioii ie obtained by difference. 
oonaiete of the part 'used to neutraiiee the exoeee of nitric 
acid* to precipitate the copper from the copper nitrate, 
and to neutridise the nitrous acid. By subtracting the 
weight of the latter, the weight of carbonate usm up 
W the free nitric acid and the nitrate together is found. 
Ine copper nitrate is equivalent to free nitric acid, m 
that the weight of the free and combined nitric acid 
can be calouTated. The weight of nitric acid used in 
the oxidation of nitric oxide to nitrous acid is given by : — 

2NO + HjO + HNO, « 3HNOa 
44,640 c.c. 03 grms. 141 grms. 

And the volume of nitric oxide so oxidised can be calcu- 
lated Also, since the volume of nitric oxide liberated 
from the solution is known, the total volume of nitric 
oxide produced during the dissolution of the metal is also 
known, the solubility of the gas in water being neglected. 

The weight of nitric acid used in an experiment was 
determined by running the required volume of the acid 
solution from the burette into a 000 c.c. fiask containing 



solution for excess of the senium carbonate. This wm 
checked by running through a blank experiment, in 
which all the conditions of an ordinary exj^nment wore 


observed, except the addition of the metal. 

Excess of sodium carbonate when the acid was run in 
*a 1*014 grm. 

Excess of sodium carbonate with the blank experiment 
SB 1*018 grm. 

1QA 

Then 4*984 X tts * 6*^126 grms. of nitric acid. 

106 

Pttre copper.— The following results, which are the 
mean of nve experiments, were obtained with the pure 
metal ; — 

One grm. of copper, 6’926 grms. of nitric acid, and 
6 grms. of sodium carbonate were used for each 
experiment. 

Titration with permanganate. 

Volume of permanganate required for 

60 0 . 0 . of solution . . . . . . « 12*86 c.c. 

Weight of nitrous acid in 600 c.c. of 

solution .. .. * « 0*1286 grm. 

Weight of sodium carbonate to neutralise 
0*1286 grm. of nitrous acid . . 0*1442 „ 

Weight of nitric acid to oxidise dissolved 

nitric oxide « 0*0674 „ 

Titration uHth standard acid. 

Volume of acid required for 60 c.o. of 

solution » 15*10 c.c. 

Weight of sodium carbonate in excess in 

600 0.0. of solution = 1*610 grm. 

Weight of sodium carbonate used in 
neutralising nitrous acid . . « 0*1442 „ 

1*6642 grm. 

Then 4*3468x 126<*rl^^-^'l^ grms. of nitric acid 
as free and combined aoid. The volume of nitric oxide 
which would be produced by the decomposition of the 
nitrous acid in the solution is given 0*1285 x 44640^141 
Ba40*7 0 . 0 . So that the total volume of nitric oxide pro- 
duced by ttie secondary reaction is 176 •♦-40*7 *=216*7 c.o., 
when 1 grm. of copper is dissolved. 

Aooording to the ordinary equation, 1 grm. of copper 
would liberate 286 c.c. of nitric oxide by the deoompo- 
eition of 0*6667 grm. of nitric acid, and convert 2 grms. 
0 ^ acid into nitrate ; and 216*7 c.o. of nitric oxide would 
froih ^He decomposition of 0*612 grm. of acid. 
Tberefoce the results show that 60 mgrms. of the aoid 
disappear, and as little or no gas other than nitrio oxide 
ootttm in the cylinder, it it probable that the complete 
feaotions are somewhat more complicated than woie 
iMAMl % ordinary equatiom 

FarMcfW in kmoffOKam.— A number of experiments 
to deteiMto 4^ effects of varying the tem* 


perature at which the reaction takes place. I grm. of 
copper and 6*926 mms. of nitrio aoid were used In each 
experiment, and the other oonditions were kept as con- 
stant as possible, the temperature of the reaction being 
the only variable. The results are given in the following 
table, in which the weights are expressed in mgrms. The 
total volume of liberate and dissolved nitric oxide is also 
given. 



An examination of the table shows that variations 
in the temperature at which the reaction takes place 
have practically no effect upon the secondary change by 
which nitric oxide is produced, although the rate at 
which the changes take place increases with increase in 
tem})erature. It has already been noticed that the 
volume of gas other than nitric oxide liberated during 
the reaction is small, and decreases as the temperature 
of the reaction increases ; and the table shows that the 
weight of aoid used up in changes not indicated under 
the oonditions of the experiment varies somewhat with 
the temperature, but is by no means negligible. It 
would seem from this that either a soluble gas is liberated, 
or that some of the aoid is neutralised by ammonia formed 
during the reactions. 

The alkaline solution was examined for ammonia 
by Nessler’s test. The solution from the reaction at 
26° C. gave 0*9 mgrm. of ammonia, and that from the 
reaction at 66° C. gave 0*6 mgrm. in 600 c.o. These 
quantities would neutralise 3*33 and 2*2 mgrms. of nitrio 
acid respectively, but these are small compared with 
the quantities shown in toe table, and when the nitrio 
acid mom which the ammonia is formed is added it would 
not increase the quantities to more than 6 and 3 mgrms. 
respectively. So that, though ammonia is undoubl^y 
formed during the reaorion of the copper and acid, it is 
not in sufficient quantity to account for the disappearance 
of the quantities of acid indicated. A blank experiment 
without the metal was carried through, and the ^kaline 
solutions examined for ammonia, which was indicated 
by the Nesslertest; but the difference was sufficiently 
marked to show the inffuenoe of the dissolving metal. 
The distilled water used for the experiments was found 
to contain a trace of ammonia, but it was not thought 
necessary to use ammonia-free water for the whole senes. 
What bwomes of the lost aoid is worthy of inveati- 

g ation, but it requires more extensive apparatus than 
as been used so far. The curve A (!EHg. 1) shows the 
decrease in the amount of nitrous aoid in the solution as 
the temperature inoroases, and the curve B shows the 
praotioally constant volume of nitrio oxide fmmed during 
the reactions at varying temperatures. This bears out 
the suggestion made by Dr. Franklsnd that the difference 
in the volume of the collected gas at different temperatures 
might be accounted for by the nitrio oxide being less 
soluble in the hot aoid. 

The instability of nitrous aoid in the nitrio aoid solution 
containing copper nitrate wae demonstrated by aspirating 
a current of pure air through such a solution oontahring 
1 grm. of copper. The solution, instead of toiag 
neutralised dir^ly with sodium oarbonato, as in the 
other experiaMttlii, was oplleoted in a flask, whioh was 
then ocouieoted the appaaatoa used to purifying 
the nHrio aoid, Mid a moderate ourrent nl airiaaptotM 
throng^' It; its tompeeatiira waiNkept at 60^ 42. ^ 
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(8) Purified acid with trace of ohlorine gave 227 rngnuE. 
nitrous acid. 

Por (1) the absorbed and the evolved nitric oxide 
288 0 . 0 ., and if it is assumod that the whole of the arsenio 
is oxidised to the pentoxide with liberation of nitric 
oxide and ^ formation of water the calculated volume 
IS nitric Oxide ^246 c.c., which is a close approximation 
to the'*observed result. Also it was found that 4<M9 grms. 
of sodium carbonate was required to neutralise the free 
acid and the arsenic anhydride. Now if 0*5 grm. of arsenio 
is converted into ()*767 grm. of pentoxide it requires 
0*7 grm, of nitric acid, so that there would be 6-784 - 0-7 ~ 
5*084 ^ms. of free acid ; but 0*1076 grm. of nitric acid 
is recmired for the oxidation of the absorbed nitric oxide, 
and the actual weight of free acid would be 6-084 - 0-1076 » 
4^0704 gnns. 

This weight of acid would require 4-187 grma of sodium 
carbonate to neutralise it, so that leaves 4-549-4-187- 
0^802 grm. for the neutralisation of the arsenic acid. By 
^culation 0*767 grm. of arsenio pentoxide is neutralised 
by 0*364 of the carbonate with formation of sodium 
dihydrogen arseniate (NaH-AsO-l. 


Alloys of copper and areenU;. 
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di^drogen arseniate (NaHjA 804 ). 

The facta stated above may he put into the form of 
on equation, thus 

6As + lOHNOs * 3 AsoOj + 5 H 2 O + lONO 
•ad show that the reactions oetween arsenic and nitric 
SiOid under the conditions stated are simple in character. 

It should be noted that the weight of nitric acid in 
15 e.o. of the ordinary acid is smalTor than in the same 
volume of the purified acid, which is no doubt duo to 
different methods being used for the determination of the 
speifle gravity. The hydronieter method was used for 
the ordinary, and the weighing method for the purified 

Alloys of copper and arsenic.— The alloys used for the 
experiments, the details of which are given below, are the 
same as those used for the experiments described in the 
first paper. The experiments were carried through as 
olieMy described for the pure metals, so that 1 grm 
of finely-divided aUoy, 6-926 grma of acid in 15 o.c. 
of the solution, and 6 grms. of sodium carbonate were used 
for Moh experiment. The general results are arranged 
in the form of tables for easy reference, and the important 
quantities^ are traced on curves to render the relations 
mwe obvious. All weights are expressed in milligrams 
and to the nearest millij^am, as this enables whole numbers 
to be used, and thus brings out the general relations more 
readily. 
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0*25 per cent, of arsenic. The weight of the “ lost 
acid also increases and decreases, but in Jhis case the 
increase is accounted for in the liberation of the other 
gas, most probably nitrogen from its insolubility, wMoh 
follows the same law. 

Alloys of copper and antimony.— The remarks mode in. 
connection witn the alloys of copper and arsenic alsO' 
fPP^y generally to the copper-antimony series, but the 
influence of the antimony is less marked than that of 
arsenio. This is seen by reference to columns (1), (7),. 
and (8) of the table given below, and is emphasised by,' 
the curves A and B in Fig. 3. 

AUoys of copper and antimony. 
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JToW.-— ^AU weights afe given hi mgrms. 

It will be noticed that the decrease and increase in the 
xdtKHu acid in solution follows the same general law as 
decrease and increase of the liberated nitric oxide 
a« the percentage of arsenic inoreases. Bee columns (1) 
^d (7^Jn the table, and curve B, Fig. 2. (^lumnffi), 
ma cueye ^ Fig, 2» a|ae diow that the total volume of 
uiseolved gutrie exide decieases and increases 
in Wiffr fNipff f niinltouin vbluine below 


Jfflis.— All weights are i^en In mgrms. 

Atfoys of copper and bismefA.— In this series of sBoyw 
ih» oharaotermtic action of antimony and arsenic dis- 
appears entirely. Jn fact, the numbers obtained seeih 
to point rather to a reverse action in the page Of the alloyt* 
up to about 0*^ per cent of bisjdihith. It hie heed 
Botioed already wet pm bismuth seehis to ^ve a enmpara- 
lively sfmtilo ipt of reabtions with nf^ aci^ an4 wik im 
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The genorat relations are given in the table, and shown 
ia the curvet A and B, Fig. 4. 

AUoyn of copper and hismulK 

! t 1*1 ^ i! 1 ^ 

I ?i 21^ sill lit i! if 


welflMit ere given In mgrme. 

Several oonoluMOoa can be drawn from the reaxdte given 
in tWe and in the first paper. The chief exponments are 
t laerpei which pTovo that the introduction of email quantities 
o| focekm elemente into pure copper has a marked 
enne' on the character of the reactions between the metal 
and nitric acid. Thie ia^ decided in the ca« of ammo 
and antimonj aiihadeave no room for doubt ae to ite 
exiatenoe. Vhiy tbie ie ao, stOl requires expl^jon. 


which gim the «wet marked^ect is that whi^ 
o^binatkm with#oopper, foipi the iiw»t pwU>et s<^ 
■otntM exi the iwwnpounA in the eaKiess of oopp^ So^ 
Sotir Is gi*«n mq W % ^4et the^ 
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influence proportional to the quantify present in the allo^^ 
for there is no marked minimum such as oopurs with too 
arsenic and antimony alloya There is no doubt that tha 
presence of small portions of these elements in the aiUo^ 
have a maximum disturbing effect upon the ener]^ 
relations of their masses with the acid solutioh into wh£m 
they dissolve. Whether this is due entirely to pfyely 
chemical relations is an open question,, but it is worthy 
of note that as the atomic volume of the impurity inoraasea 
its effect decreases. 

The two variables which exert the greatest innuenoa 0^ 
the rate of action, and in the distribution of the produdia 
of the action, are concentration of acid, and temperature. 
This is brought out clearly in dealing with pure copper. 
There is no doubt that the main reactions by which mtldo 
oxide is fomed are influenced very little by variations in 
the temperature at which tliey take |^aoe, but A dis- 
tribution of the gas between the solution and the, atmosr 
phere above it is clearly a function of the temporaitn»a« 
This is very marked over a wide range of tomperatm* 
and there is no difficulty even in detecting the effect Of a 
variation of 2® or 3® in two experiments. 

The formation of ammonia is also apparently a funotimi 
of the temperature, but it may be toat the effeot of m 
increase in temperature is to cause ike decomposition of 
ammonium nitrate with liberation of nitrous oride almost 
as fast as it is formed. This would aoeount for the finaUMr 
quantity of ammonia at the higher temperature. 

The “lost” acid presents a problem which must ba 
solved before the reasons can be fully expUdnedi, but H 
may be noticed that the formation of ammonium niliate 
and ite decomposition into nitrous oxide would acoonnt 
for some of it, as the solubility of the nitrous oxida Xrould 
cause ite disappesranoe from main bulk of gas xanudnlni 

I for measurement. The rimplc character of the caaetiOijI 
for bismuth and arsenic^ w^oh leave very littlp ^ 
acid to be accounted for^ ahould be noted. 


ll^oiTgaioir.. ' 

Dr. T. Pftiop miked whether the sipeaA eoAdM 
that nitrous acid wee iiroduced by a seteMkVy Am 
e£a^ fthe^ Oridatkm . of idtri^' ^«ida by 
'he 'ff ylght idi i ^ loi'jSNMitiMl 
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^redvotion of nitric acid duriitg the reaotioii ? What 
^^Yidence wa« there in support of t^ supposition that 
an the nitrous acid was produced by oxidation of the 
nitric oxide f With respect to the effect of hydro* 
'Ohloric acid on the" reaction between nitric acid and 
anMuio, it seemed to him curious that certain chlorides 
did not act in a similar wa^, since on adding a chloride to 
the nitric acid, hydroohlorio acid was certain to be pro* 

• duoed. 

Mr. H. L. Hxathcote said the fact that anwnic din- 
solved so slowly in pur© nitric acid called to mind the 
behaviour of iron in nitric acid that was pure. Iron 
was passive towards most grades of nitric acid, par- 
ticularly when pure. It was quite possible that tliey nad 
to do with the passive state, or the partially passive 

• state, of arsenic. Bismu^ as di8oovei:w by Andrews, 

' showed a passive condition in nitric acid. Copjier 

also exhibited tliis condition. Arsenic, so far as he 
was aware, had not been observed in a passive oon- 

• dition. This might be the first observation of that. 
If that were the case, then the electrolytic processes 
which went on when the metal was dissolving might have 

r something to do with the “ lost ” acid. He suggested 
that the becoming passive of a metal was caused by the 
little local currents which were produced at the surface ; 
since such local currents were produced in the case of 
. copper, they might give an ex|:uanation of the “ lost ” 

. acid. That hypothesis, he thought, was borne out by 
the becoming passive of the arsenic, in which condition 
; there would be no local currents. 

Mr. Lewis asked what would be the effect if pre- 
parations of powdered bismuth, arsenic, and antimony 
were mixed with powdered cop]»er in the same propor- 
tion as the alloyed metals. Did lead also produce the 
, same effect as bismuth ? 

Mr. .J. E, Btaoey Jottes said he found it exceedingly 
f difficult to get nitric acid absolutely free from sulphur 
for the determination of sulphur in rubber as well as 
in steel. He was recently in want of some acid in a 
hurry, and could not wait to get it in the ordinary way 
. of commerce; ho, therefore, had to attempt to make it. 

He tried to distil it as the author described, and found 
^ there was practically as much sulphuric acid in the dis- 
tillate as previously. Afterwards he distilled it over barium 
nitrate, and removed HO to 90 per cent, of the sulphate 
But there was some sulphate tnere even after taking all 
precautions- He also asked whether the author could 
. enl^hten him on a good process of puriffoation of fuming 

Mr. Stansbii, in reply, with regard to Dr. Price’s 
. Question about the reduction of nitric acid to nitrous acid 
oireot, said that was a matter which he had not considered 
. at present. In the experiments he hod been carrying 
. out, it had proved rather difficult to get results on account 
. of the man^ variations which might take place. He 
was modifymg the apparatus which he had used so far, 
and he hoped to have more to say about the question, later 
- on, as to whether the nitric oxide was simply liberated, 
and then oxidised to nitrous acid by nitnc acid— that 
was a perfectly possible reaotiem — or whether nitrous acid 
was simply the result of partial reduction, or more than 
partial r^uothm, of the nitric acid. With regard to the 
action of hydrochloric acid and common salt when added 
to pure nitric acid, he could only say that he got 
, a result with the acid that he did not get with the salt. 
He Was now investigating whether nitric peroxide was one 
. of the pTodoets of the decomposition of niMo acid by 
pure copper^ He thought later he would be able to 
prove thax it was. The subject required a lot of work to 
obtain anything like accurate information about it. 
As to what Mr. Heathcote said of bismuth, he agreed 
that a passive condition was usually induced when the 
aoM was strong. The stronger the acid, the greater 
tendency for the passive condition to be induced in the 
oaes of a metal, whether iron or bismuth or what not, 
U an Ids experiments with bismuth, the metal dis- 
mMi nMy in tbs VSl suikL As irtated ht the paper, 
41m aMinje 


he had noticed any difference whatever in tke action 
when the impure acid was Used, and When puiifled 
acid was used. He was still making inveiit%ationB 
as to *' lost acid. It was completely loet to sodium 
carbonate, and therefore he had callea it by the name 
acid. The only objeotion hb had to the use of 
oxalic acid for titrations was tiiat it was ratW slower 
than ferrous ammonium sulphate. The sulphate worked 
consistently, and was stable in dffute sidntiona He 
would try oxalic acid again, and if it were safer he would 
be glad to use it. In reply <to Mr. Aloock, he could not 
say whether the coloration produced in nitric acid after 
dilution was due to the presence of iron in the acid; 
that was a matter for investigation. Experiments with 
simple mixtures of copper, bismuth, antimony, and 
arsenic were fully descril:^ in the first paper. For every 
alloy used the corresponding mixture was prepared — the 
effect of the added element was found to be simply that 
of an added constituent of the mixture ; he memit by 
that that one could calculate from the composition of the 
mixture the volume of nitric oxide which had been 
liberated, showing that the simple act of mixture had no 
effect upon the reaction between the metals and the acid. 
Rfe had not done any experiments with lead in copper 
at present. A considferable percentage of lead (as com- 
pared with bismuth) might be added to copper without 
its liaiiating. Bismuth sweated out in small globules 
over the surface of the alloy. Those globules, on analysis, 
were found to be pure bismuth. The only copper ho got 
in the solution was that probably scraped off in removing 
the globules. He had taxen much trouble on the subject 
of the purification of nitric acid, and found that any 
sulphate present was concentrated in the residue from 
the distillation. With the first experiments his object 
was to show that with alloys of arsenic and copper and 
so on there would be a differential action. He took the 
nitric oxide as a sort of indicator, without any thought 
particularly of the acid. The same acid was used in the 
whole series of experiments, and the differential action 
obtained was due to impurity in the metal. 


Sydney Seetion. 


Mteiing hdd at Sydney on Tvtadety^ Avgmt 21 , 1906 . 
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A POSSIBLE NEW COMMERCIAL SOURCE OF 
ALCOHOL. 

BY E. A. MAKN. 

Investigations have lieen proceeding for some months 
in the (xovemment Laboratory, Perth, W.A., on the 
Xanthorrhmn pmssit, a plant confin^ to Western 
Australia, and which, in common with other species of the 
same genus occurring throughout Australia, is known 
as the grass tree.” 

From its peculiar character and appearance, which 
forms a striking feature of our bush scenery, tl^s plant 
naturally excites curiosity and interest ; apparently 
useless, it nevertheless occupies large tracts of country, 
in the clearing of which it has, in the past, been mthloMly 
destroyed, and it is hardly surprising, tiierefore, that 
attempts have been made horn time to time to aseertahi 
whether it could not be turned to some praotioal use. 
It is said to have been used'as a souroe of picric aoid ; 
and being of a very resinoos nature, its exnwtioiis have* 
been tried in the manufaotiue of vtcraish^ samples of the 
resin haviim been sent to England to asoertiiin their vtiloe 
in this reep4ct, but it k lepSsted to lick ** faod^,*^ and te 
be no vafrie, eacept lof the oimm 
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of wniiU. On tbo other hood, it i$ »old to hove been 
euooeeefuUy need in QoeeneUod. 

A mow intereeting ottempt to turn it to praotic^ 
oooount is that vhi^ has been made looalljr, by Mr. 
Ohiudes Harper, of Guildford, in this State, and which led 
largely to my own investigation, Mr. Harper, in 
endeavouring to produce from the grass tree a fodder for 
cattle, prepared n*om the interior core of the stem of the 
plant a meal, which, I believe, has l^n used on stock 
with encouraging results. On submitting a sample of 
this fodder to analysis, ^ho following results were 
obtained ; — 

Mmsture. 9*19 per cent. ; fat, 0*78 per cent. ; albu- 
minoids (N X 6*38) 2'83 per cent ; fibre, 35*93 per cent. ; 
ash, 0*49 per cent. ; carbohydrates (by difference), 60*87 
per cent. 

The carbohydrates were found to consist of : — 

Reducing sugars (calculated as dextrose), 10*25 per cent.; 
non-reduoing sugars (calculated as cane sugar), 16*86 per 
cent. ; and other carbohydrates (by difference), 24*76 per 
cent. 

Attemptii were made to isolate the sugars in a pure form 
by crystallisation, but this was found to be impossible, 
owing to the large amount of interfering subatanoes 
present ; it ooourred to me, however, that if they could be 
fermented, they might possibly Ik» made a commercial 
source of alcohol. 350 grms. of the meal were extracted 
with boiling water, and the solution thus obtained was 
fermented with yeast Fermentation proceeded vigor- 
ously. It was found that the sugars had been practically 
all fermented, as judged by the action on Pavy’s solution, 
and the resulting alcohol was separated by distillation, 
yielding 300 o.c. of an alcoholic solution containing 
8*34 per cent of absolute alcohol by weight, or equivalent 
to 18'3 per cent of sugar in the original meal. This 
return was equivalent to 1*24 galls, proof spirit t>er 
bushel (60 1^) of the meal, whereas by the copper reduc- 
tion method 26 per cent of sugar had Vieon found ; the 
difference between the original amount of sugar present 
and that represented by the alcohol formed might oe due 
either to variation in composition of successive samples 
of meal, or to the presence of other substances which 
reduced the copper solution. . 

Further, theoretically, pure sugar should yield 61 wr 
cent of alcohol, but only about 1 poof gallon is usually 
obtained from 10 lb. of sugar. Recalculated on this 
basis, the sugars amounted to 20*6 per cent. 

A second extraction with 6 lb. of core, and a third 
with 2i cwt„ gave smaller proportionate yields, possibly 
due to variations of moisture in the meal, and to the 
specimens being gathered at different seasons of the year. 

The various results obtained were : — 


1. The reain 
of the trunk oo| 

venuehes as « ^ - 

being used as a solvent 


In present in the outer shell or eevite^g 
>ould probably be utilised lor inahh^ 
idready indioate<J, grass-tree spirit itesH 


2. The outer strippings of the trunks could be used 
^ an excellent fuel ^ raising heat in oonaeotion edlh 


8. The whole core contains a large percentage of 
fibre, which is short, and already in a suitable condition 
for use, and it has been suggested that this could ^ 
used to advantage in the manufacture of strawbOard 
and rough paper. 

4. The green leaves of the plant have a certain value 
as fodder lor stock. 


The plants are readily knocked over, and tee outer 
scaly protective covering or shell is easily removed. 

In the accompanying pbotograidis are shown 
tudinal and transverse sections of the trunk of the grass 
tree, in which the very curious and interesting arrange* 
raent of the fibres in the core can be distinguished. ITrotn 



Month. 

Weight of 
sliced core. 

Proof galls, 
s^nt 

per bushel 
(60 lbs.). 

Equivalent 

sugar 

1 per 100 core. 

Per cent, 
sugar by 
analysis. 

1 

September 

February 

350 grms. 
e !b. 

1*24 

0*8 

20*6 

13.3 

26*1 

not 

determined. 

June .... 

21 owt. 

0*6 

100 

10*5 


The yield of alcohol from various materials may be 

stated M follows . 

Yield in 
proof galls, 
per bushel. 
(00 lb.). 

Pure starch 

Wheat, rye, barley, oats, buckwheat, 
maize, average 

M*it lilS 

Potatoes (containing 21 per cent starch) UiO 

Sugar cane (containing 12 per cent, sugar) 0*72 
Bwt (oontabiing 10 per cent sugar) .... 

GrasS‘tree bore 0*5 to 1*24 


11^ ar« certain side issues tejdch 
mr^ng a^ iho saw time, M ^ mititttlaotuw of 


LoNQiTmnNXL 6IOTIOX or TauxK.skowtac outer 
shell and core. Tbe latter sxbtblto a layer of 
loogitadiiial fibres next to the outer shell. 
Average diameter of coie. 6| ins. 
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eoie ; the Utter are apeoiaUy aeouroulated in an outer 
Iay<Mr next the surrounding outer shell composed of dead 
leaf baees. Between these interlacing fibres is contained 
the ** meal ’* which contains the sugar. 

1 have to acknowledge valuable assistance given by 
Or. W. H. Ince and Mr. T. J. Wallas, in connection with 
the laboratory work arisixig out of this inquiry. 

Discussion. 

Mr. T. U. Walton said that as nothing had been done 
in the way of identifying the sugars, one could only 
speenUte as to their nature ; but the fact of the non* 
reducing sugar boii^ completely inverted by boiling for a 
short time was sumcient to show that it was not oane 
sugar. Possibly a glucoside was present, which yielded 
the additicmal proportion of glucose on boiling. 

Mr. T. Stkbl said that the resin of the grass tree was 
an article of oommerce, being collected and shipped to 
Europe and America. He agreed that cane sugar would 
not be inverted as deBcril^ed, but doubted if a glucoside 
could be present in quantity sufficient to yield 15 per cent, 
of glucose. He suggested that there might be a readily 
hyarolysable gum. ^ long ago os 1866 (Trans. Roy. Soc. 
Victoria), Ligar suggested the Xanthorrhoea as a source 
of alcohol, and in 1876 a patent was applied for in 
Melbourne for the manufacture of sugar from it. As a 
source of alcohol he did not think the plants could l>e 
profitably used, for they would soon be cut out and were 
slow growers. "Besides, in Australia there was molasses 
as a waste product contsining 50 per cent sugar. 

Mr. W. A. Dixon said that the resin from the grass 
tree was unsuitable for varnish making, because it con- 
tained tiie soluble benzoic and cinnamic acids, which made 
the varnish show stains with water. 


Torkihire Seetion. 


Muting hdd at the Quun's Hotel, Leeds, on Mandat/, 
October 29, 1906. 


MB. V. W. BBANBON IN THE CHAIR. 


CHAIRMAN’S ADDRESS. 

The Canal System and the Means of Ini^brnal 
Transport. 


BY r. W. BRANSON. 

abstract. 

1 propose this evening to briefly introduce for the con- 
sideration of the members of the Yorkshire Section of 
the Society of Ghemiool Industry, en important national 
question, inz., the improvement of the canals and inland 
navigations of the United Kingdom. 

One of my predeoeksors, Mr. James E. Bedford, sug- 
gested, in I908i important extensions of the waterways 
of Yorkshim. Ehd iiiged that the entire coniU syetoms of 
the country khould be improved. Since that time progress 
has been mode^ and a Royal Commission has Wn 
appointed. Coreffil .pooi^deration hoe been mven to the 
project by the Omsttml of this Society, on Internal Trans- 
port Committee having been app^ted to co-opeiate 
with any similarly-constituted authorities with a view to 
oecure muoh-neecWl reform. Various Chambers of 
Oommeit^, Ac-, have also given much attention to the 
eiktixe <|^uastioii. Fortunately the problem to be solved 
4s Moi a political mm, bnt it is dimcult end oomplioated 
DOSihgAO the ei^i, Olid the veeted interests 

.existing ooaols.ere, 


ootttroUed by various railway oompaaies). Other diffi- 
culties are toe variation in slae of the existing oenols, 
which prevent satisfactory through routes being ar- 
ranged, the deficiency of water supplies, and many other 
causes. The proper development of the oansl systems 
of this country will not, I feel sure, affect adversely the 
interests of the railway companies as a whole, but benefit 
them. Mr. Rowland H. Barran, M.P., has again intro- 
duced a “ Canals Bill,” which is supported by several 
leading manufacturers and members of the Society of 
Chemical Industry. The cor^ul attention of all traders 
should bo given to the consideration of so important a 
meMure. The Bill contains the following memorandum : 
” This Bill proposes to constitute a strong Central Canals 
Board for the purposes of obtaining Provisional Orders 
authorising the Board to take over, improve, and manage, 
in the first instance, certain canals which form a chain of 
navigation between the principal ports of England. 
Powers are also taken for subsequentlv acquiring by 
Provisional Orders other canals (with the exception ofs 
the Manchester Ship Canal), and for their improvement 
and management. The object of the Bill is by such a 
consolidation of interests and management to improve 
the facilities for water-carriage, and to establish a com- 
plete system of intercommunication.” The Bill also 
provides : ” That no chairman, director, manawr, or 
other official of a railway company shall be eligible for 
the office of a member of the Board.” It is propo^ that 
the Canals Board shall consist of 23 members, of whom 
16 shall bo appointed and 8 elet'tod. A carefully con- 
sidered scheme has been put forward by Mr. J. A. Saner, 
whose proposition is that a system of intercommunicating 
canals shall bo constructed for vessels of 300 tons to 
connect, in one system, the ports of London, Liverpool, 
HuU, and Bristol with Birmingham m the Midlands, 
and that two transverse systems in connection with the 
foregoing shall bo constructed to connect Liverpool to 
Hull, and London to Bristol respectively. It is obvious 
that without legislation little can be achieved, and this 
will be difficult unless public opinion vigorously supports 
the action taken by tne Mansion House Association on 
Railway and Canal Traffic, and other allied organisations. 
As to the cost of such a gigantic scheme, Mr. Saner has 
estimated that the Hull to Liverpool Section would cost 
£1,300,000 ; HuU to Birmingham, £2,700,000 ; Birming- 
ham to London, £2,300,000 ; Birmingham to Bristm, 
£1,600,000 ; Birmingham to Liverpool, £2,200,000. To 
purchase existing canals on the basis of 20 years’ purchase, 
assuming an annual net profit of £500,000, and allowing 
£1,000,000 for contingencies, would mean, in addition to 
the above sums, about £11,000,000, making a total of 
about £21,000,000. Assessing the present annual income 
of canals at £1,500,000, the traffic would, in his opinion, 
require to be practically doubled in order to make the 
scheme a financial success. On such a system as Mr. 
Saner is anxious to see carried out it is calculated that it 
will be possible for the mileage ton rate to coat for fuel, 
lalxmr, and depreciation as little as |d. per ton per mile 
for barges of 100 tons, and the rate would be considerably 
less for cargoes carri^ in steamers of, say, 300 tons. It 
is perfectly obvious, therefore, that there is groat scope, 
especiaUy in Lancashire and Yorkshire, for water carriage 
for certain classes of traffic, such as heavy and risky 
chemicals, coals, minerals, breakable goods, Ac., &o. 

The address was illustrated by lantern slides showing 
the present canal system, and differentiating the canals 
owned by the railway companies ; also % map showing 
the new system as proposed by Mr. Saner. 


Discussion. 

Mr. Wardle (Vice-President, Leeds Chamber of 
Commerce) said tl^t the cheapest water oommunioation 
was carried on by private boats, and half the tonnage 
between HuU and Leeds was of this desciiptioa. The 
Leeds Co-operative Society had a large number of private 
boats. He thought he was correct in saying that the rate 
from HnU to Leeds was a good deal more than Id. par ton 
per miK whilst aeoerding to Mr, ^aner’s estimate the 
cost would only he Ad, per ton pet mile U the snggmted 
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d^tenMons of the oimibl syitem were carried out. As 
an ezamjde of an iuduetry which had eutfered on account 
of high rates of carriage^ he mentioned that oil*orushing» 
which had been in this country first started in Leedst 
had now been taken to Hull. It was, therefore, very 
Important that Leeds and the West Biding should have 
cheaper communication with the sea. The most ardent 
advocates of improvement were the people of Birmingham 
and Bristol, where the canal trade suffered on account 
of the small guage of some of the connecting canals and 
the Want of a uniform dt^th and width for boats of a 
fairly large sise. The former city would benefit enor- 
mously by the introduction of such an improvement. 
The opposition of the railway companies was the most 
formidaole obstacle, end their power was great, espcciallv 
in Pailiament. The improvement of waterways would, 
however, be an advantage even to them by the resultant 
•expansion of the trade of the country. On the Continent 
the action of the French and German Governments hod 
brought down the inland freight in some oases below 
U6 per cent, of that in this country. The success of German 
industries as shown by such works as those of the Badisohe 
Analin und Soda Fabrik on the Khiuo was in no small 
degree due to cheap freights and adequate internal water 
•communication. 

Mr. W. P. Bowman thought it was necessary in the 
interests of the trading community to reduce the rates. 
The system of claasincation adopted by the railway 
companies made it more and more difficult in sending 
parcels of mixed goods. They would not now allow 
mixed consignments, but insisted on separate parcels 
for each different class of goods. Their inspectors were 
■authorised to unpack goods in the yards or stop them in 
transit for the purnoaes of examination, often at the risk 
of damage or delay. It was, therefore, advisable to 
further thc^ extension of waterways, especially since 
railways and most of the i^resent canal companies acted 
together to such an extent that there was only a slight 
•difference in rates, and practically no comiietition between 
them. 

Mr. W. Mol). Mackey drew attention to the fact that 
xmder the railway bills as originally drawn the public 
had a right to use the railroads in common with the 
railway companies, and in Law the right still existed. 
That is, one might run a private carriage or wagon on the 
railroad. Unfortunately, though, for the public the 
railway company was under no obligation to work the 
points' for it. In the case of coal, water carriage had 
the great advantage over the railway, in freedom 
from breakage. jBreakage occurred mainly in the 
shunting, and was a serious and recognised source 
of loss in the coal trade. This subject, though not 
strictly chemical, fell well within the scope of the 
Society; and he thought that some of the time that 
was annually spent in discussing Continental methods of 
technical education might with advmitage be devoted to 
other sulnects such as this, in which we really had much 
to learn &om the Continent, where, especially in France, 
water carriage was being rapidly develop!^, whereas 
with ns it was aotuallv declining. He was struck when 
in Staffordshire with the usefulness of the canal system 
there. It seemed to fulfil for oertaiu districts, ss 'far as 
the carriage of heavy material w’os concerned, all the 
duties of a railway. 

Mr. Fairley gave an instance of the effect of heavy 
local carrying rates on industries. He mentioned a case 
in which It was cheaper to send goods by rail from Man- 
ohester to T^ondon and thence to Macclesfield, than 
direct. This Bhow^«the advantage cheap water acoom- 
modation would giro. 

Prof. 0AEDK1B asked if figures were available to prove 
that water carriai^ under average conditions was actually 
nheapor than that by land, 

K, C^,viET then^t that r^lwiys ooidd not 
altbgethQ9r.be blaMd lot tQ&g up ognaU, aineein vpimy 
oaMQ in Ihe aa^y dayof ^ ndlwm th^y had heem Ibreed 
% gble. One ibaaon eanafi had net daedoped in 


this country as on the Continent was that there were too 
many companies for such a small imWage. If the oanala 
had been in fewer hands they might have agreed to adopt 
a uniform gauge. The question would have tO be solved 
either by natioualisation of the canals or by a trust. 
Difficulties in the way of this were that proeperous. oomr 
panics might object to absorption of non-proeperonfl 
concerns, and that County CounoUs and other pub^ 
bodies not gaining diteot benefit by the system mwt 
deoUne to contribute. The easiest and most feadhlt 
plan of action appeared to be for the Government to take 
up the matter rather than for it to be left to private 
enterprise. It was impossible to estimate the cost, but 
it would no doubt bo a good thing if the State were al4t» 
as had been suggested, to buy up the waterways Qn 
basis of a twenty years* purchase of the nett profits of 
the canal system. It was advantageous to have oanala 
made like the Bridgewater Canal, without lookSi Ixada 
owed much of its prosperity to the waterways of the Mf 
and Calder Navigation, and the Leeds and Xiverpoq^l 
Canal. 

Mr. F. W. Bjianson, in reply, said that canids shoUld 
be used for what suited theut. Some classes of material 
could not be conveyed by rail. Figures showed tifeat 
there was no companson lietween the rates by raU AUd 
water. Although Leeds was indebted to the Aire and 
Calder, it was advisable that the rates should, be stltt 
further reduced. Many interests, such as agricultuie, 
would benefit enormously by development of water ootur 
munication. 

The Chairman exhibited the following : — A new device 
enabling the operator in micro- photography to see and 
adjust the polished and etched metallic surface immedi- 
ately before taking the photo^aph. Also apparatus fw 
preparing metals for photo- micrography ; apparatns fog 
photographing metallic surfaces with hign j^wegs; 
various kinds of pyrometers, (Sco. ; sections of the maddev 
plant used by Sir W. H. Ferkin, F,R.S.r in bis early 
researches on alixarine. 

Prof. W. M. Gardner showed a sample of manvQ dye 
made by Sir William Perkin at the time of his first dui» 
Govory, and samples of silk dyed with the same. ^ 




LIVERPOOL UNIVERSITY. MUSPBATT 
LABORATORY. 

A NEW building, which is to be ready lor oocnpatioil 
before the end of the year, has been pesented w ifaf 
University of Liverpool by Mr. E, K. Muspratt. Under 
the title of “ The Muspratt Laboratory,” it is to be used 
wholly in the study of physical chemistry, and especially 
eleotra-cheroistry, and wm afford accommodation for at laai^ 
40 workers. It is one of the best equipped laboratories for 
that purpose, and, together with ii» electrical machinery, 
appoiwtus, and furnaces, will have cost its donor litti# kMr 
than £16,000. The building is one Of fbur 'AtorOyl, wBo 
its exterior faced with pressed red brick and atone. In hM* 
mony with the surrounding buildings of the Univarsiiy, 
It stands behind the existing Chemioid Institute buildiiilj; 
of the UniversiW, and communicates with this on the baoe- 
meat level. The basement contains a dynamn Tocnmi 
a battery room, a store, a large electric tnmace fOoih," 
and a research room for four students. The ^orafilkg 
machinery will comprise an 80 kw, alternator, ariril ttro 
windings, to give 1000 ampdres at 80 vefitA 
ampOres at 160 volts ; a 30 the. direct oUrroni genis^atoE^ 
supplying onrrentat 80^100 VoHs, ; and A M) ktr. ohargh^f 
set for the batteries. 'Hie generating machinery H to w 
driten by current taken from 'the town mainE at 408 tOitl 
pressure, eaoh dynamo having a direct eouj^ motoe an 
the same bed^p^to, The battery room ti to »: 

battery of 88 Tudor cells, ammisd in elE setQ of 14^ OqUhA^ 
eaoh^ ourcent from these* Witt be eia|ilo^ " 

i ohomimlt 'WODc 
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room in the betement. The fint floor of the building 
oonteing e lecture theetre, with ecoommodation for 
between BO and 90 etudent^ a library, a photomphio 
room, a workshop, and n preparation room for the lecture 
experiments. The students* large laboratory, with 
accommodation for 21 students, is l^ated on the second 
floor, and, in addition, the research rooms for advanced 
students and for members of the staff, and the balance and 
instrument store rooms will idso be found on this floor of 
the building The third floor of the building contains a 
laboratorv lor the senior students and flve rooms which 
wUl be oniefly devoted to research work, whilst the flat 
roof of the building is also planned to give additional 
accommodation for students, when required, for certain 
classes of experimental work. The working benches 
for the studmts in the two main laboratories and m the 
research rooms will be provided with gas, water, and 
electricity supply. The draught cupboards and general 
ventilating shafU throughout the building are served by 
gas bumci'H, it being considered unnecessary to arrange fer 
mechanical ventilation by exhaust fans. The main 
lighting of the buildings' is by brackets or pendants 
carrying incandescence gas burners ; but the fume chambers 
and certain of the rooms will be lighted by tantalum 
lamps. Prof. F. G. Gonnan is in charge of the new 
lal^oratory. 

On Oct. 13, the laboratory was formally presented to 
the University by Mr. Muspratt, and then declared 
by Sir William Kamsav. The gift was acknowledged by 
the Vice-Chancellor of the University, and an address 
was given by Sir William Hamsay on the value and 
importance of research work in scientific trainmg. He 
pointed out that the highest purpose of a University 
must be to make young men and women acquire the habit 
of conscious thought, and that the occupant of a chair of 
physical chemistry finds much difficulty in getting 
students to think for themselves — a task which could be 
best achieved through the medium of research work. 
The study of organic and inorganic chemistry elsewhere 
in the Gniversity should, of course, not be neglected by 
those who would work in the new laboratory. Prof. 
Ostwald, of Jjeipzig, gave a lecture later in the day on the 
** Kelation of New Facts to the Older Theories of 
Chemistry,” in which he showed how much better it would 
seem to be to introduce the studv of chemistry by means of 
simple examples of Willard Gibbs's phase rule, than through, 
as at present, the ill-defined and difficult notions of 
molecules and atoms. In isolating any substance, the 
chemist had to work upon bodies, apparently homogeneous, 
such ax aolutions, and endeavour to resolve them, more 
aiid more nearly, but never completely, into so-called pure 
substances, which are unattainable ' limits. Thus, for 


example, be can resedve aqueous alcohol more and more 
acourat^ into pure alcohol and pura water as limiting 
substances, without ever aotuafly obtaining either of these 
unohemical entities. On the following eveni^, the Livernool 
Section of the Society of Ohemioal Indus&y reoeivea as 
guests at dinner in the University Club House the Englith . 
and foreign visitors. Dr. Conroy, Chairman of the 
Section, presided, and the President of the Society, Mr. 
Eustace Carey, was also present. It is not idthout 
interest that both Mr. Muspratt, the donor of the labora- 
tory, and Sir William Kaminv, who opened it, are Past. 
Pr^idents of the Society of Chemical Industry. 


EXAMINATIONS IN CHEMICAL TECHNOLOGY. 

Thb Institute of Chemistry of Great Britain and Ireland 
has adopted a scheme for periodical examinations of its. 
Fellows and Associates in the principles and practice of 
chemical technology, with the object of encouraging 
them to acquire a fuller, a wider and more thorough 
knowledge of the subject. Knowledge of such matters as 
the following is required of the candidate : — 

The application of well-known chemical and physical 
laws to industrial operations ; the development, control, 
and transmission of power and heat ; a working knowledge 
of operations and plant in general industrial use. also, 
of treatment and handling of materials ; the properties 
of materials affecting their application to the construction 
of plant and ap)>aratuB in cnemteal works ; some ability 
in interpreting drawings and in making dimensioned, 
rough sketches ; the calculation of working costs, and 
a general knowledge of the clerical work connected with- 
mimufacturing operations. Questions which might involve 
the disclosure of unpublished processes and details of 

S lant in particular works are not put. The present 
oard of Examiners consists of Ludwig Mond (Chairman), 
David Howard (Deputy Chairman), George Beil by, 
Bertram Blount, Charles C. Carpenter, R. Forbes Car- 
penter, Edward Divers, Percy F. Frankland (President 
of the Institute), Oscar Guttmann, Julius Lewkowitsch, 
Raphael Meldola, Edmund J. Mills, H. R. Procter, 
A. Gordon Salamon, and J. Millar Thomson. The first 
examination was bold in October, and lasted three days. 
One candidate out of three pasMid the examiners. In 
addition to the Board of Examiners, Dr. Harold G. 
Colman specially examined candidates in gas manu- 
facture, and Messrs. F. W. Harbord and John E. Stead 
in steel manufa^iture ; Dr. Lewkowitsch, a member of 
the Board, sjHJcially examined in the oils and fats 
industry. 


Journal and Patent Literature. 


I<-PLA1IT. APPARATUS. AHD HACHlRERY. 

{Continued from page 1032.) 

English Patrnts. 

interehangiM or temperature equalUing apparatus, 
A. £. A. Birk, Copenhagen. Eng. Pat 18,321, Sept 11, 

Trb apparatus otmeistB of a coil of tubes, the convolutions 
of wmoh touch one another throughout their entire 
knigth. The liquid or gas to be heated or cooled flows 
through or over the coil in one direction, and the heating 
or oooUng ntediuin flows over or through the coil in the 
epntrary direction, so that the counter-current principle 
ii, fully wada nee of* The liquid which flows over the coil 
la^fed from a dMtribntor on to a oprmgated cooling plate, 
whifjh H flowit on toJlho^oofl. and the other gas or 
" hiittid ii Ibroed miaer {WCMure, so that the 

^ H hsM te length of the ooU 


in order to obtain a maximum of eflioiency. Two or more - 
of those coolers may l>e combined into a series, and the 
pressures in the coils may be kept different to allow of a 
progressive effect. In this case, the connection between 
the separate coils is made by a suitable pressure-regulating 
valve. (Reforonoe is directed to Eng. Pats. 3169 of 1887, 
17,670 of 1891, 17.736 of 1896, 17.694 of 1902, and 3917 of 
1904. )-~W. H. C, 

Coding and drying moist air ; Proeesees for eontinuou dy-"-^ - 
in large quarUttieSf and plant for use in the same, C. 
Loan, XiOndon. From Masobinenbau Anstalt Hum- 
boldt, Kalk, Germany. Eng. Pat 24,309, Nov. 24, 1906. . 
SxB Ft. Pat 368,613 of 1906 ; this J.. 1906, 270-— T. F. B. . 

Agitating apparatus for use in evaporating^ distilling, ^ 
emuMfging, gas-ivashing, pulping, and all sipiflar^ 
industrial purposes, A. X Clark, Mclbounic, Vlotcaria. . 

1% tm, 

Aw agltaipf ,in«nislia4 nith propsllM bSadca Is rotsM- 
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in * hi MB bOn t at tiImm jmi^ Mriiltin tlw lower end of en 
opiftfeaded Tertioal eyidiidbr, edjvetebly tnepended in n 
or etm, end » defining pleteieemaiged in theepeoe 
in the teak around the cylinder to pravent circular motion 
of the contentc. If the apparatus is to be used for sat* 
iroshing, the veseel is oovered, and is provided wiw a 
bent mlet*pipe which passes centrally wough the cover* 
and terminal jiut below the latter* within the suspended 
cylinder* which is in this case made of gause or perforated 
mafo. The annular space in the vessel is divided by a 
horizontal perforated plate iv^hioh ejctends from the inlet- 
pipe at a point slightly above its lower end to the sides of 
the vessel, the cover of which is also furnished with an 
exit pipe.— W. H, C. 

VcuiUHm ; Apjtaratna for ereating and maintaining a . 

A. J. Boult* London. From A. Manvers and H. 
Phillips, Sydney, N.S.W. Eng. Pat 11*724, May 19, 
1906. 



The claim is for a small portable appliance which may be 
connected to any apparatus in which it is desired to produce 
a vacuum. It consists of an outer casing* A* which can lie 
attached to the apparatus to be evacuated* by a nozzle* B, 
provided with a non-return ball- valve* K. Water under 
a pressure of at least 35 lb. to the square inch enters the 
compound inner tube* C* and is broken up into jets by the 
perforated cap, c. The tube, C, is made up of several 
parts connected by perforated sleeves, D* through the 
perforations* d, of which air is drawn from the annular 
space ,Ai, by the jets of water. The mixtxxre of air and 
water finally enters the expanded portion, E, which is 
screwed on to the end of the caeing, A* and serves as a seal 
to prevent back-pressure of air from the escape pipe, F. 
The joints of the apparatus are made tight by the rubber 
washers* G, H, c, and the metal washer* h. The inlet 
ends, r,^, of the segments of the tube, C* have a trumpet 
shape and the outlet ends* <^* a square shape as shown. 
Should water be drawn into the annular spaces A^* in 
consequence of any accident* the vacuum in A^ can be 
destroyed by opening the valve, M.— W. H. C. 

0erUrif^4f*^ maehines ; Coniinuouriy operative — — . R. 

Haddan, London, From Aktiebolaget Separator, 

Stookhoim. Eng. Pat. ]6«000, July U, 1906. 

Ti|E claim is for a continuously operating oMitrifugal 
maobina for sepacatfoi^ soUdi from liquida The drum 
is formed of a number of tuperposed* oonioai, perforated 
pfotes with soHd plates interposed between them to guide 
^ Ifoidd. fo tridob the oift 




flow openings are formed by parts engaging with and. 
movable in lelatioa to each other, or the awd and peefor- 
ated plates may be in one piece with channels formed in 
the plate-body to allow the material to peas from the out- 
flow openings to the periphery of the dmm.— W. H. C. 

Cenlrifiigcd mocAines for drying or other purpoaet — -p* 
R. Haddan, London. From Aktiebolaget Separator. 
Stockholm. Eng. Pat 16*001* July 14, 1906. 

The improvement consists in introducing supplementary" 
discs between the usual ones. The matenal to be treated 
is introduced into the drum through the spaces between 
one side of the supplementary mso and the adjacent- 
ordinary disc, and through the corresponding space on the 
other side any desired gaseous or liquid agents mi^ be 
introduced to act on the material in the drum. — H. 0. 

United States Patents. 

Muffle or furnace for annealing. A. Smallwood, Aasi|piOr 
to The Incandescent Heat Co.* Ltd.* London. U.S. 
Pats. 833*640 and 833,641* Oct. 16* 1906. 

See Eng. Pat. 18*877 of 1005 ; this J., 1906, 1049.— T. F.B. 

Separator ; Centrifugal . J. J. Berrigan* East 

Orange, N.J.* Assignor to F. J. Arend, New York* 
and J. Bemstrom, Stockholm. U.S. Fat. 834»0i3, 
Oct. 23, 1906. 

The material to be separated is introduced through an 
axially- mounted feed tube* fitted with a worm conveyor* 
and discharging through a lateral opening rotating with 
the horizontal rotary separating vessel. The ouriet for 
the separated liquid portion is arranged between the 
oircumterential wall and the axis of the vessel, whilst 
the solid portion, deposited in the vessel* is removed to 
a discharge opening by means of a spiral conveyor 
mounted on a cage which surrounds the feed tube inude 
the vessel, and is rotated at a rate of speed dxRarent 
from that of the vessel itself. — C. S. 

Pyrometer ; Electrical-resietance . E. P. Northrup^ 

Philadelphia* Pa. U.S. Pat. 834*162* Oct. 28, 1906. 

The ))yrometer comprises a porcelain tube* a low-resistance 
temp^ature-measuring conductor mounted inside SAd.« 
near one end of this tube* supports for the oemductor* 
separate insulating tubes, inside and nearly as* long aa 
tlm porcelain tu^* and enclosing current leads and 
potential leads connected with the resistance oonduiter f 
a head receiving one end*" of the porcelain tube, and fitted- 
with terminals for the potential and current leads, and 
an outer metal tube* surrounding the porcelain tube near 
the head* and fitting into a meW cap secured to the facw 
of the head. — C. S. 


Fbbnor Patents. 


Crucibles of sand and lime ; Process for the manufoeture* 

of . 8. W. Berglund. Fr. Pat 866,880, April 27^ 

1906. 

The mixture of sand and lime, to which other matsriafo, 
such as cement, may be added, is brought into the mOOMS* 
in a state of suspension in water, and siusmltted to prccsiura 
without removing the water. The {wessure may be 
applied at temperatures above 100® 0.— A. 0. 1*. 


Filter ; Recuperative . M. I*amort. Fr. Pat 866^807^ 

June 2, 1906. 


The liquid to be filtered is plaoed in a vessel, thrmuh, 
the perforated bottom of which it descends on tq a mqvaiMa 
en^ess belt of wire muze, which is caused to os e l fi afo 
continuously. The solids s<qparated from the llqioki avc 
discharged mto a suitable receptacle. The liquid admfog: 
to the under side of the gauze is removed by Mia^ 
with blades cd wood arrani^ below the hs!lt*^.ifi. , 
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(Continued from page 1035.) 

Coale ; Determination of calorific value of by the 

Parr calorimeter. E. J. Constam and R. Rougeot. 

Z. angew. Chem,» 1906, 19, 1796—1806. 

Trb authors have measured the calorific values of a 
large number and varie^ of coals by Parr's method, and 
have investigated the enoot of a nun^ber of details in the 
working, comparing the results with those obtained from 
the same coals with the Mahler bomb. The chief con 
olusions are as follows: — (1) The factor to be used (no. 
■of calories copesponding to 1® C. observed rise of tem]>era- 
ture in the instrument) is, with the same coal, variable 
with the quality (content of sodium peroxide and of 
water) and with the coarseness of grain of the sodium 
peroxide used, and also according as correction for loss of 
heat by radiation is or is not made. The variation fiom 
these causes may amount to 3 per cent, of the total value. 
(2) The magnitude of other errors renders it superfluous 
to correct for loss of heat by radiation. (3) The aifferenoe 
between the Parr result and the Mahler result is not 
i^reater when ordinary high-grade commercial peroxide 
is used than when the peroxide is finely powdered ; the 
closest agreement is obtained by using excess of finely- 
jOTound peroxide, together with potassium persulphate. 
In no ciroumstanoes, however, have the authors ever 
obtained complete combustion of a samplo of coal in the 
Parr calorimeter, and they do not regard its results as 
snfBoiently trustworthy to serve as basis for a decision 
as to the calorific value of a coal. — J. T. 1). 

Na/pf^alene from coal gas ; Pemoval of . A. H. 

White and J. M. Barnes. J. Gas Lighting, 1906, 96, 

181—183; 244—246 ; 324—326. 

Iw continuation of the investigation of White and Ciliary 
on this subject (this J., 1906, 69) the authors have further 
investigated the effect on the naphthalene content of the 
gas, of the removal of the suspended tar from the crude 
gas. The experiments were earned out at different works 
^ analysing the gas at the inlet and outlet of the Pelouze- 
.Audonm tar separator, placed in all cases between the 
primary and secondary condensers, *.c., before the gas 
had biMn completely cooled, and at the same time a 
sample of the gas from the inlet was treated for the 
complete removal of the tar by means of a specially* 
censtmoted centrifugal separator, the gas passing from 
this apparatus being also analysed. The results ob^tained 
show tnat the separation of the suspended tor, whether 
by the Pelouze or the centrifugal separator, simultaneously 
eneots the removal of a considerable proportion of the 
naphthalene vapour from the gas, althou^ no material 
renuotion of temperature occurs during the separation. 
The authors believe that this reduction is due to the 
fact that in the process of separation the gas is brought 
into intimate contact with the tar, thus enabling the latter 
to effect its full solvent action on the naphthalene still 
present as vapour in the gas. The amount of naphthalene 
left in the gas. however, becomes greater as the tempera* 
ture at wnioh the gas passes through the separator 
increases. Whilst in most cases it is found that the 
complete or nearly complete removal of the suspended 
tar IS advantageous, exi^rienoe at one works examined, 
has shown that, under the particular conditions prevailing 
therc» such complete removal is undesirable, as, if carried 
out, stoppages ^m deposited naphthalene quickly occur 
m tiiic secondary oonaenser ana scrubbers, which are 
obviated by woning the Relouze-Audouin separator in 
such a maimer as omy to remove a portion of the sus- 
pended tar. The exact causes of the abnormid results at 
this works have not yet been elucidated. The authors 
find thst it is impossible to obtain from large mains a 
true average sample of crude gas cemtaining suspended tar, 
the amount of the latter being about tluwe times as great 
wear fht «4fte •« at the centre of the main. Further tests 
hm made with tegatu to the absorption of 
ItafhtfiuaQe by aelveiite atfh4^^tamperatol«s, and it is 
that imm euttl^^eonfiithMtt heavy tar, pitch, 


and even the so-called free carbon ** of oosl-tar all absorb 
considerable quantities of naphthalene, the i amount 
absorbed under the conditions of the experiment increasing 
with rise of temperature. The authors also reply to 
some of the criticisms made upon their previous |^per 
(this J., 1906, 60).— H. G. C. 


Steam ; Dissociation of . L H. v. Wartenberg. It. 

W. Nemst end H. v. Wartenberg. VIL, pages 1093 
and 1094. 

Carbon dioxide ; DissocicUiontl of . W. Nemst and 

H. v. Wartenberg. VIL, page 1094. 

Water vapour and carbon dioxide ; Dissociation of at 

high temperatures, L Langmuir, VIL, page 1094. 

Exolisu Patents. 

Fuel ; ComhuBtible gaseous for the generation of 

motive power. G. M. S. Tait, New York. Eng. Pat 
9501, April 23, 1906. 

Aik, siibstantiallv free from moisture, is passed without 
the admixture of steam through a deep bed of fuel (say 
3 ft. to 5 ft), BO as to produce a gas consisting substantially 
of carbon monoxide and nitrogen, with less than 5 wr 
cent, each of carbon dioxide and hydrogen. The 
cooled and purified gas is mixed with air in pre- 
determined proportion in the cylinder of a gas engine, 
compressed to l>e tween 11 andj^lO atmospheres, and then 
ignited. It is claimed that the elimination of hydrogen 
from the gas, leads to increased efficiency, owing to 
the high compression thereby rendered permissible. If 
the fuel used 1^ coal, or other cUnkcring materiaL a mix- 
ture of air and carbon dioxide or gaseous products of 
combustion, may be used instead of pure air ; the endo- 
thermic reaction of the carbon dioxide upon the carbon 
thus reduces the temperature and prevents olinkmn^. 

Coke ovens. W. Klonne, Magdeburg, Germany. Eng. 
Pat. 21,136, Oct 18, 1905. 

See Fr. Pat 368,624 of 1906 ; this J., 1906, 309.— T. F, B. 

Carburetted air apparatus. T. H. Glasscoe, Wanstead, 
Essex. Eng. Pat 14,226,. July 10, 1906. 

The carburetter is constructed in sections, each provided 
with its own air-inlet and sas- outlet valves, these being 
so connected to the bell of the gas-holder that the number 
of sections in operation is controlled by the movements 
of the bell. Each section is fitted with a jacket through 
which hot water or othw heating fiuid con be passed, tm 
admission valves being likewise controlled by the move- 
ments of the gas-holder bell, so that only the sections in 
operation are heated. Thermostatic devices are also used 
in connection with the air valves, so as to counteract the 
influence of changes of temperature upon the richness of 
the carburetted sir produced. — H. B. 

Furnaces used in connection with gas retorts, J. H. 

Brown, Nottingham. Eng. Pat. 18,723^ Bept 16, 1906, 
In a generator for heating gas retorts, having a series of 
overlapping fiat bars uncmr its charging inlet, the level 
grate at the foot of the said step-like arranmment of bars, 
and the door at the front of the same, ate dispensed with. 

— H. B. 

Qas generators Suction J. G, L. Bormann, 

Charlottonburg, Germany. Eng. Pat 7499, March 28, 
1906. 

See U.S. Pat 8 17,036 of 1906 ; this J., 1906. 421.— T. F. B. 

Ferrocyanidee ; Manufacture o/ from gae^wt/rifYing 

massett or other ferrooyaniferous masses. T. Bello- 
witsch. Eng. Pat 8862, April 6, 1906. Vlt, page 1096. 

Oates I Proeest for removing sulphide of hydrogen ffom 

. B, Bunchy, Landau, Bavhila. 

11,138, Ma^ IS, 190A, 

S«lFe. P4A «M^W«t l996| tidily, 
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M^aX$ ; Increa^ng the eUetrkal reeiHanoe of Uor 

KM in dearie tncatuZetfcenee kmpe], H. Kuzelf Baden, 
Atiitria. Eng. Pat 7665, March 30, 1006. Under Int. 
OonY.. July^, 1906. 

fill Er. Pat 364,613 of 1908 ; this J., 1906, 920.— T. F. B. 

EUdtfkal tnrandetfccnee hodins ; Method of producing 

metallic {lungden^ , Deutsche Gasgluhlicht A.*G. 

(Auerges.), Berlin. Eng. Pat 14,901, June 30, 1906. 
Under Int Conv., Oct. If 06. 

In order to obviate the distortion which occurs when 
metallic electrical glow-bodies, during their manufacture, 
are heated white not in suitable gases by the electric 
current, the process is so conducJod that, when an alter- 
nating current is used, its periodicity is increased to, say, 
100, or the form of curve of the current is selected so as 
to make the periodic fluctuations of temperature less than 
in the case of tlie usual, approximately sinus-formed, 
alternating current having a periodicity of 60 or less. 
When a continuous cunrout is used, the influence of the 
magnetic field j>orm eating the workroom is eliminated or 
corrected, as, for instance, by enclosing the room in an 
iron casing, by compensating the magnetic field by a i 
suitable additional field, by sotting the loops of filament 
perpendicular to the horizontal compononfe of the mag- 
netic field, or by changing the position of the filament 
during the operation, so that the terrestrial magnetism 
exerts a twist in the opposite tliiection to what it did 
before.-- H. B. 

United States Patents. 

Furnace gases : Apjxiraiua for purifying and rcdicating 

. I). Laiuund, Pittsburg, and i). 1). Lamond, 

Allegheny, i*a. U.S. Pat. 833,467. Oct. 16, 1906. 

The api>aratus consists of a series of oornmunicaiing 
settling chaml)ei's arranged within a series of communica- 
ting hollow walls ; moans for admitting impure gas to the 
first chamber of the series ; a gas wosiier communicating 
with the last chamber of the series ; a connection for 
passing the washed gas through the stories of hollow walls 
(iM^ginning with the last of the scries), in oulcr to reheat 
the gas ; *uid an outlet for the purified and heated gas 
from the hollow wall of the first chamber of the series. 

— C. S. 

Coke and gas ; Process of producing . F. liOgan, 

Phmnixville, Pa. U.S. Pat. 833.471, Oct. 16, 1906, 

'i’liK oven (see U.H. Pat. 833,61 1 ; following abstract) 
is charged with coal, and when the charge is not enough 
for coking off, steam is admitted below. The resulting 
water-gas is mixed, in the oven, with gas distilled from 
coal in another, and with oil-gas generated simultaneously 
in the first oven, the mixed gas being then drawn off to 
the gasometer. — C. S. 

Coke and gas ; Apparatus for making . F. Logon, 

PhoonixviUe, Pa. U.R. Pat, 833,611, Oct. 16, 1906. 

A NtTMBBR of coke OVOU.S, each with a jwrforated bottom 
or grate, and a steam inlet below, and an oil inlet above 
the i»ame, are connected together bv means of a pi^H) 
extending through their upper walls, and fitted with 
valves between the ovens. A valvcd pijje leads from the 
ovens to a suction fan for withdrawing the gas.™ (\ S. 

Jictort ; Vertical tor the destruciitx: distUlation of 

coal. H. W. Woodall, Wimburuc, Assignor to A. M. 
DucUham, Parkstone. U.S. Pat. 833,661, Oct, 23, 
1906. 

See Eng. Pat. 21,447 of 1906 ; this J., 1906, 306.— T. F. B. 

Oae ; Method of producing — J. S. Smith, Chicago, 
HI. U.a Pat 838,182, Oct 16, 1906. 

T»» gas is passed from a ^nerator up through a car- 
buretter, and from the top of this to a second carburetter, 
doem siso passos. At or near the bottom of the 

seoo^ .oarbutetter a portion of the descending gas is 
rettenued ths’ough a passage at the bottdm of ^ar- 
te 'the fhit oai^mifel^ whM the vemaiiider 


of the gas passes on to its destination. The returned 
portion of the gas passes up through tile first Oatburetter 
together with gases coming from the generator, and on 
its way is mixed with steam or oil oT bom (See following 
abstract.) — W. C. H, 

Qas-vrodueing apparatus. J. S. Smith, Chicago, IfiL 
U.8. Pat. 833,260, Oct. 16, 1906. 

In this apparatus, the generator is provided with a cone 
that forms the upper part of its combustion ohamber, 
and supports some chequer- work, which is surrounded by 
a supplementary combustion chamber. Means are pro- 
videa for supplying hydrocarbons to both combustion 
chambers, and also air and steam to either. The gas 
from the generator enters the first of a series of two or 
more carburetters at or near the bottom, and pssteS 
up the carburetter to the top, and thence through a passage 
to the top of the second carburetter. The carburettm 
are also connected at their lower ends by a passage, in 
which is a fan or other means for inducing the return 
of a portion of the gas which has passed down the second 
carburetter, to the first. The lower part of the sedond 
. carburetter is provided with a gas-dfscharge pipe, eon- 
I ncMsting it with the scrubber. — W. C. H. 

Gas ; Method of producing healing and dlumincAing — — 

J. S. Smith, Chicago. 111. U.S. Pat. 833,346, Got. 16, 
1906. 

Gas - producing materials, oil, steam, and air are 
forcibly conducted through a decomposing degree of 
heat in a generating chamber, and then subjected to 
a violent impact, wliereby their molecules are finely 
divided, and concurrently subjected to an amount of 
heat Bufllciont to dissociate their vapours. These vapours 
are then confinod in the presence of the heat, until re* 
aHsociated into a volume of fixed gas. When this gas 
is discharged from the retort, additional steam is forcibly 
delivered across the path of the gas, with a violent impact^ 
by which means the molecules become finely dividM ill 
the presence of a degree of heat sufficient v» dissociate 
the steam into gases, which become thoroughly mixod 
with the gases generated in the earlier part of the process, 
and the lieats of generation product are utilised for 
maintaining a decomposing temperature in the generating 
chamber. A heating and illuminating gas, containing 
an excess of oxygon and hydrogen, derived from the 
decomposed steam, is thus continuously produced. (See 
also U.S. Pats. 817,279 and 817,280 of 1906 ; this J., 1906, 
46,6. )_W. C. H. 

Gas; Apparatus for producing hydro-oxygen . A, 

Lang and 11. F. Bmith, Assignors to 0. Zink, 
Philadelphia, Pa. U.S. Pat. 833,399, Oct. 16, 1906. 
The apparatus described has a chamber with whioh are 
connected two others, one an air and the other a gas 
chamber. Each of these can be heated by separate 
burners, connected with the firat-mentioned chamber, 
which is beyond the beat sone of the bumeiti, e.g., below 
them. Air under pressure is supplied to the air chamber, 
whore it is suporhoated, and the gas can be similarly super- 
heated in its chamber, the supplies of air and gas to ^e 
chambers being under separate control. The heated air 
and gas mix in the first- mentioned chamber, from which 
the new gas is led to a desired point for use, — W. 0. H. 

Gas ; Meihod of producing . A. Lang and H. F» 

fcsmith, Assignors k> H. Zink, Philadelphia, Pa, 0.8. 
Pat. 833,400, Oct. 16, 1906. 

The method of producing a new and distinct gas consists 
in superheating a hydrocarbon gas, and leading this in 
its heated condition into a chamber, where it Iw mixed 
with air, supplied under pressure, and superheated m 
not. The' product of the union of the heated gee sAd air 
may also be highly heated in the ohamber in which they 
unite. — W. C. H. 

Gas producers ; Means for mainlaming heal in 
E, Canifaine, Frankfort on Maitet Gemisiiy* 

Pat. Sfee73, Oot. 16, 1906. ! 

8l» Tk. PsA 368,966 of tm tm 
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IL— FUSaU GASt AMD UGHT. 

(Continued from page 1035.) 

Coale ; Determination of calorific value of by the 

Parr calorimeter. E. J. Constam and R. Rougeot. 

Z. angew. Chem,» 1906, 19, 1796—1806. 

Trb authors have measured the calorific values of a 
large number and varie^ of coals by Parr's method, and 
have investigated the enoot of a nun^ber of details in the 
working, comparing the results with those obtained from 
the same coals with the Mahler bomb. The chief con 
olusions are as follows: — (1) The factor to be used (no. 
■of calories copesponding to 1® C. observed rise of tem]>era- 
ture in the instrument) is, with the same coal, variable 
with the quality (content of sodium peroxide and of 
water) and with the coarseness of grain of the sodium 
peroxide used, and also according as correction for loss of 
heat by radiation is or is not made. The variation fiom 
these causes may amount to 3 per cent, of the total value. 
(2) The magnitude of other errors renders it superfluous 
to correct for loss of heat by radiation. (3) The aifferenoe 
between the Parr result and the Mahler result is not 
i^reater when ordinary high-grade commercial peroxide 
is used than when the peroxide is finely powdered ; the 
closest agreement is obtained by using excess of finely- 
jOTound peroxide, together with potassium persulphate. 
In no ciroumstanoes, however, have the authors ever 
obtained complete combustion of a samplo of coal in the 
Parr calorimeter, and they do not regard its results as 
snfBoiently trustworthy to serve as basis for a decision 
as to the calorific value of a coal. — J. T. 1). 

Na/pf^alene from coal gas ; Pemoval of . A. H. 

White and J. M. Barnes. J. Gas Lighting, 1906, 96, 

181—183; 244—246 ; 324—326. 

Iw continuation of the investigation of White and Ciliary 
on this subject (this J., 1906, 69) the authors have further 
investigated the effect on the naphthalene content of the 
gas, of the removal of the suspended tar from the crude 
gas. The experiments were earned out at different works 
^ analysing the gas at the inlet and outlet of the Pelouze- 
.Audonm tar separator, placed in all cases between the 
primary and secondary condensers, *.c., before the gas 
had biMn completely cooled, and at the same time a 
sample of the gas from the inlet was treated for the 
complete removal of the tar by means of a specially* 
censtmoted centrifugal separator, the gas passing from 
this apparatus being also analysed. The results ob^tained 
show tnat the separation of the suspended tor, whether 
by the Pelouze or the centrifugal separator, simultaneously 
eneots the removal of a considerable proportion of the 
naphthalene vapour from the gas, althou^ no material 
renuotion of temperature occurs during the separation. 
The authors believe that this reduction is due to the 
fact that in the process of separation the gas is brought 
into intimate contact with the tar, thus enabling the latter 
to effect its full solvent action on the naphthalene still 
present as vapour in the gas. The amount of naphthalene 
left in the gas. however, becomes greater as the tempera* 
ture at wnioh the gas passes through the separator 
increases. Whilst in most cases it is found that the 
complete or nearly complete removal of the suspended 
tar IS advantageous, exi^rienoe at one works examined, 
has shown that, under the particular conditions prevailing 
therc» such complete removal is undesirable, as, if carried 
out, stoppages ^m deposited naphthalene quickly occur 
m tiiic secondary oonaenser ana scrubbers, which are 
obviated by woning the Relouze-Audouin separator in 
such a maimer as omy to remove a portion of the sus- 
pended tar. The exact causes of the abnormid results at 
this works have not yet been elucidated. The authors 
find thst it is impossible to obtain from large mains a 
true average sample of crude gas cemtaining suspended tar, 
the amount of the latter being about tluwe times as great 
wear fht «4fte •« at the centre of the main. Further tests 
hm made with tegatu to the absorption of 
ItafhtfiuaQe by aelveiite atfh4^^tamperatol«s, and it is 
that imm euttl^^eonfiithMtt heavy tar, pitch, 


and even the so-called free carbon ** of oosl-tar all absorb 
considerable quantities of naphthalene, the i amount 
absorbed under the conditions of the experiment increasing 
with rise of temperature. The authors also reply to 
some of the criticisms made upon their previous |^per 
(this J., 1906, 60).— H. G. C. 


Steam ; Dissociation of . L H. v. Wartenberg. It. 

W. Nemst end H. v. Wartenberg. VIL, pages 1093 
and 1094. 

Carbon dioxide ; DissocicUiontl of . W. Nemst and 

H. v. Wartenberg. VIL, page 1094. 

Water vapour and carbon dioxide ; Dissociation of at 

high temperatures, L Langmuir, VIL, page 1094. 

Exolisu Patents. 

Fuel ; ComhuBtible gaseous for the generation of 

motive power. G. M. S. Tait, New York. Eng. Pat 
9501, April 23, 1906. 

Aik, siibstantiallv free from moisture, is passed without 
the admixture of steam through a deep bed of fuel (say 
3 ft. to 5 ft), BO as to produce a gas consisting substantially 
of carbon monoxide and nitrogen, with less than 5 wr 
cent, each of carbon dioxide and hydrogen. The 
cooled and purified gas is mixed with air in pre- 
determined proportion in the cylinder of a gas engine, 
compressed to l>e tween 11 andj^lO atmospheres, and then 
ignited. It is claimed that the elimination of hydrogen 
from the gas, leads to increased efficiency, owing to 
the high compression thereby rendered permissible. If 
the fuel used 1^ coal, or other cUnkcring materiaL a mix- 
ture of air and carbon dioxide or gaseous products of 
combustion, may be used instead of pure air ; the endo- 
thermic reaction of the carbon dioxide upon the carbon 
thus reduces the temperature and prevents olinkmn^. 

Coke ovens. W. Klonne, Magdeburg, Germany. Eng. 
Pat. 21,136, Oct 18, 1905. 

See Fr. Pat 368,624 of 1906 ; this J., 1906, 309.— T. F, B. 

Carburetted air apparatus. T. H. Glasscoe, Wanstead, 
Essex. Eng. Pat 14,226,. July 10, 1906. 

The carburetter is constructed in sections, each provided 
with its own air-inlet and sas- outlet valves, these being 
so connected to the bell of the gas-holder that the number 
of sections in operation is controlled by the movements 
of the bell. Each section is fitted with a jacket through 
which hot water or othw heating fiuid con be passed, tm 
admission valves being likewise controlled by the move- 
ments of the gas-holder bell, so that only the sections in 
operation are heated. Thermostatic devices are also used 
in connection with the air valves, so as to counteract the 
influence of changes of temperature upon the richness of 
the carburetted sir produced. — H. B. 

Furnaces used in connection with gas retorts, J. H. 

Brown, Nottingham. Eng. Pat. 18,723^ Bept 16, 1906, 
In a generator for heating gas retorts, having a series of 
overlapping fiat bars uncmr its charging inlet, the level 
grate at the foot of the said step-like arranmment of bars, 
and the door at the front of the same, ate dispensed with. 

— H. B. 

Qas generators Suction J. G, L. Bormann, 

Charlottonburg, Germany. Eng. Pat 7499, March 28, 
1906. 

See U.S. Pat 8 17,036 of 1906 ; this J., 1906. 421.— T. F. B. 

Ferrocyanidee ; Manufacture o/ from gae^wt/rifYing 

massett or other ferrooyaniferous masses. T. Bello- 
witsch. Eng. Pat 8862, April 6, 1906. Vlt, page 1096. 

Oates I Proeest for removing sulphide of hydrogen ffom 

. B, Bunchy, Landau, Bavhila. 

11,138, Ma^ IS, 190A, 

S«lFe. P4A «M^W«t l996| tidily, 
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hi0d Atmcwphere (or, whon oxygen or tul^ur oompoundfl 
M* used, in a Wucing atmoaphere). The oonneotiona 
botireen the filamenta and the supply oonduotora may be 
made of aimilar plastic materials, in a thinnor paste, which 
it heated to a white heat in a neutral or reducing atmos- 
phere. (See idso Eng. Pats. 15,462 of 1905 and 8057 of 
1906; this J., 1906, 807; 841 ; and Fr. Pat 864,613 of 
1906 ; this J., 1906, 920.)— W. C. H. 

Luminow bodies for electric incandescence lamps ; Process 

of making . H. Kuiel. Third Addition, dated 

April 3, 1906, to Pr. Pat 369,026, Jan. 9, 1906. Under 
Int Oonv,, Aug. 3, liH)5. 

Sbx Eng. Pat 8057 of 1906 ; this J., 1906, 841.— T. F, B. 

Luminous bodies of iungsien for incandescence lamps 
and their mode of manu>facture. Conaortium fiir Elektro- 
ohera. Ind., G.m.b.H. Fr. Pat. 367,009, Juno 9. 
1906. Under Int Conv., July 6, 1906. 

By this invention, a tungsten body, suitable for use as a 
filament in incandesoonoo eleptric lamps, is obtained by 
heating the tungsten, preferably by olectnoal means, 
almost to its fusing ]K)int, in an inert atmosphere, prior 
to its introduction into the lamp. The claims also 
include bodies obtained by this process. — W. C. H. 

tUwminating metallic bodies for incandescence electric 

lamps ; Process of manufacture of . Ihjutsche Gas- 

gluhlicht A.-Q, (Auergea). Fr. Pat. 367,033, June 9, 1906. 
This patent is for a prooeea of manufacturing illuminating 
metallic bodies for inpandc'seeiioe electric lamps, that shall 
be of uniform size and suitable shape, and consists in 
heating to redness, by an electi'io current, the threads, 
bent into the form of a stirrup, after they have been 
ftnished, and in stretching thorn r>v a force applied to the 
lower part o^the atinup.~ ‘W. C. It. 

Incandescence bodies for electric lavi'ijs. Consortium fur 
Elektrochem. Ind., G.in.h.H. Fr. Pat. 367,046, 
June n, 1906. 

This patent is for an incandesoonce body for electric 
lamps, supplied preferably with an alternating current, 
and burning in vacuo, or in inert gases. The body is 
composed of a conductor of the second group, such as 
thoria, zirconia, yttiia, &c., and a metal, in tliis case, 
tungsten ot an alloy of it. Jn order to obtain os fine a 
division and os intimate distribution as possible of the 
tungsten in the conductor of the second group, compounds 
of the two constituents ore first produced by heating them 
together (for example, a tungstate of thorium is formed), 
and these compounds are afterwards heated in a reducing 
atmosphere, by which means metallic tungsten and the 
conductor of the second group are re-obtained in a finely 
divided and intimately mixeu condition. — W. C. H. 

Incandescence bodies of high illuminating pou'cr ; Process 

for making strong . H. 0. Albrecht. Fr. Pat. 

367,628, June 26, 1906. 

Sbb Eng. Pat. 16,295 of 1900 ; this J., 1900, 877.-T. F. B. 


in.— DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND BHNERAL WAXES. 

{Coidinucd from page 1036.) 

Pats atti mineral oils : Choksterri content of , and 

probable genetic connection beturen them. M, A. Rakusin, 
6hom.-Zeit., 1906, 80, 1041-1042. 

Ahoko animal oils, fish -liver oil and lanolin give the 
ehdIcAterol feaoiions, and their qptioal activity is probably 
nudsly due to that subatance or an isomeride of the 
aame^ He assumes that almost all mineral oils of high 
hbfiinli idso contain oholesierdl ptoditots, the oedour 
vaaotimis to some oases being almost iiletitioal with tlmee 
el o9; and the ohbleetM} oetttent aeeiiis to 


metrioally when the teeto are performed quickly. The 
opUeal activity is a less deoisiwe proof to the case tc mhiemd 
oils, stooe it is also a eharaohnistio of the naphtheido 
acids. American luhrioattog oile appear to give elear 
mdioations of raoemised cholesterol pmuots, the xeaotiMm 
being quite as intense as those of Oaucasian oils havtoff 
eight times the rotatory power. This fact is oonsidacoa 
to be of great importance in connection with the physioo- 
chemical geology of mineral oils. The author regatds the 
presence of cholesterol os suggestive of the orga^ orig^ 
of petroleum in oilfields where it may occur, collateral 
circumstances pointing to a mixed animal and vegetatoe 
origin. The low optical activity of Pennsylvania petro* 
leum derivatives can only be attributed to tne preaenoe of 
raoemised cholesterol. No artificially prepared petroleum 
can bo considered identical with the natural oii mdess 
it exhibits optical activity, opacity to the polarised ray 
in dilute solution, the reactions for oholestml, and the 
phenomenon of dlchroism, even though only manifest 
in dilute solutions. The presence of organogens (oxygen 
in the form of cholesterol and naphthene acids, and sulphur* 
phosphorus, and nitrogen as organic bases) to many 
mineral oils should not be under-estimated. The 
posHOSsion of the first three essential properties seems 
to 1)6 of groat importance for the geology of petroleum, 
and in eoujunotion with “ Day^s filtration phenomena,*’ 
is considered to afiord valuable information on the 
relative geological ago of mineral oils, and on the conditions 
of deposition in a given field. — 0. S. 

Feixoh Patbht. 

I/uhricant jot machine parts, dac. L. A. A. Henoequin 
and G. J. B. Cayeux. Second Addition, dated May 99, 
1906, to Fr. Pat. 860,090, Aug. I, 1904. (See Eng. Pat . 
11,679 of 1906; this J., 1906, 1008.) 

ArpRoxxMATBLT equal quantities of powdered Camphor 
and naphthalene are mixed together, and 00 — 195 gyms, 
of this mixture are dissolved in 1 litre of petroleum.-^. S. 


IV.-OOLOURINO MATTERS AND 
DYESTUFFS. 

(Continued from page 1088.) 

Aminoalizarina ; Derivatives of . G. Sohultu and 

I. Erber. J. prakt. Chera., 1906, 74, 276—296. 

Oh boiling a-aminoalizarin with acetic anhydride to excess 
the diacetyl derivative is obtained* This forms reddish* 
brown leaflets, melting at 246*’ C., dissolves to glacial 
acetic acid, chloroform, and toluene, is sparingly soluble 
in benzene and acetone, and almost insoluble to ether. 
Moderate action with acetic anhydride leads to toe 
formatiou of an isomeric diacetyl derivative, which 
crystallises from alcohol in yellow lustrous needles, 
melting at 206^ C. The benzoyl derivative obtained by 
heating a suspension of the a- base to nitrobmusasie with 
benzoyl chloride forms reddish-brown needles, melttog at 
310° C. It is almost insoluble to alcohol and etosu. 
sparingly soluble in other media, and remains unolmBgea 
when boiled writh hydroohlorio acid. The actioii of 
benzoyl chloride to excess leads to the formation of a 
dibenzoyl derivative, which o^tallises to light hrown 
nee^es melting at 266*^ C. The bensoylatl^ of the 
^-base inves rise to toe formation of adibenioyl derivatiire 
oi^talUsing in matted yellow needles, which mUft at 
262° C., and iu:e ohangod into the mono*ded,vative jneNtog 
at 276° C. when dissolved to strong sulphuric acid* Xhazo- 
tisation of a- and B-amtooalizarto leads to the lormh^On 
of oosieapoiodtog diazo derivatives. The diaz<toiu]ii ctott* 
pound m the o-base yields purpueto hp sub) 
whilst the ^-diazo oompottnd decoittlKMies vdtoh l 
treated. Chi boOtog toe totter toto idioMto 4 |fd #4^ 
is obtained, which, when acidified, gives a bfoim 
ifipitote ytokltog aUaarin by subUtoatlQn. . Altomhto to 
p ^^ dyeatog gave negative 
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•oiution to form a product possoMing dyeing propertlea, 
although <Mily to a slight extent. When a>aimnoalizarin 
is heated with sulphurio anhydride, 1.2-dihydroxy .4- 
aminoanthraquinone-^-sulphonio acid is obtained, which 
gives purpurin- and alizarinsulphonio acids on diaaoti- 
sation.— U B, 

Z.4r‘IHain%noguaiacol ; Note on , [FormcUion of an 

azine dyestuff]. F. Fiohter and J. Schwab. Ber., 
1906, 89, 3339—3341. 

4-A>aw<^UAlAOOL, on acetylation and nitration, yields, 
after elimination of the acetyl groups, 3-nitro-4-amino- 
guaiaool melting at 169®— 171° C., which on reduction 
gives the o-diamine, 3:4*diaminoguaiaool. When a current 
of wr is passed through the aqueous solution, 
2:8-diammo* 8 -hydroxy - 1 : 9 - dirnothoxy phenaziuo, 

(HO)(CHaO)C.H,^^^C,H(OCHj)(NHj)s. 

is obtained, which crystallises from water in nearly black, 
glistening needles. The substance gives a green solution 
with concentrated sulphuric acid, which on dilution with 
water turns sucoesaiveiy blue, violet, and red. Tlio aqueous 
solution is brown-rod, Vnd on addition of alkalis becomes 
reddish-yellow. The brown-red alcoholic solution has a 
green fluorescence. Animal and vegetable fibres arc dyed 
orownish-red from a bath acidified with acotic acid. 

— J. C. C. 

Triphenylmethtfl. XV. M. CJombfjrg and L. H. Cone. 

Ber., 1906, 89, 3274—3297. 

A Lanai number of halogen -substituted derivatives of 
iriphenylinethyl chloride have been prepared, which by the 
action of molecular silver in benzene solution and in absence 
of air give rise to coloured substances. The o-substituted 
derivatives acquire the deepest shades, and the phenomena 
correspond with the variation in colour observed by 
Noeltug consequent on the introduction of halogen in 
the o-position of the phenyl gi'oup in Malachite Green. 
By the action of silver tno “ carbinol chlorine ” is removed, 
and on exposure of the coloured solution to the air, 
the colour disapjjearH and peroxides arc formed. In the 
case of the p-substituted derivatives, however, if the 
action of the silver bo continued so as to remove as much 
halogen as is possible by this means, the colour is not 
thereby diminished, but is lost on exposure to the air, 
peroxides in this case, not being formed. The authors 
consider that these coloured compounds, obtained by 
removal of the “ carbinol chlorine,” must possess the 
pame constitution os triphcnylmethyl itself, as tliey 
yield ^roxides of the same tvjie as <U)ch the latter. 
There must bo a very close similarity in the constitution 
of the stable tfiphenvlmethauo dyestutl's and the unstable 
coloured substances Wro described. The origin of colour 
in the latter must be due to one of the phenyl groujw 
assuming a quinonoid structure ; and, as the (lolour of 
the triphenylmethane dyestuffs is attributed to the 
similar behaviour of one of the phenyl groups, the hyj»o- 
thems of a quinonoid strui‘t,ure for these colouring mattors 
receives direct exiJorimental support from the foregoing 
researches. ~-iT. C. 0. 

JBensiidinedistdphonic acid ; ConstU-ution of GriesfC . 

G. Schultz and W. Kohlhaus. Ber., 1900, 39, 3341 
3346. 

BufziniNinisuLrHONio acid, prepared by Griess by 
treating benzidine with fuming sulphuno acid, was 
diazoti^, and the diazo-moup eliminated by alcohol, 
whereby diphenyl-3:3'-di8ulphonio acid was obtained. 
The ftm acid is a yellow, syrupy mass ; the potassium 
salt crystallises from water in colourless leaflets containing 
two molecules of water of crystallisation. On fusion with 
potash, 3:8'*dihydroxydipheiiyl resulted which was 
identical with the oompound known to possess that 
ooDstituiion. Hence Gneas’ benridinedlsulpbonic acid 
k 4:4'-diaminodiphenyl-3:d'-disulphonic acid.— J. C. C. 

V Oxidaiion of — r* {Azo dyeituff/t], R Will- 
ie; end t. Kalb, 1906| ^ 3474-3482. 

^ flf aUver oadde or lead 


peroxide in presence of an iadiffwent solvent, the anthers 
had previously observed the formation of a sabatattoe 
crystalhiing in yellowish-red needles which eoeiW yielded 
bemzidine on rMuction (this J., 1905, 432). It is now 
shown that this consists of diaminoazodiphenyl, 
NH-.C8H^CjH4.N2.Cj,H4.Ce^.NH2. The exact behaviour 
of Senzidme towards oxidisi^ agents is os follows: — 
(l)In neutral solvents — An etherem solution of benaidine 
shaken with lead peroxide becomes brownish-yellow ; 
on adding very dilute acetic acid to a filtered pctftion 
and shaking, an indigo-blub coloration is produced which 
on further addition of acid turns violet. This colour 
reaction can only be due to the presence in the solution 
of di-imino-dipbenyl NH;CflH4:CBH4:NH, which is probably 
the first product of oxidation of Mnzidino in the above 
reaction, and wliich, by the coalescence of two molecules, 
is roarranged into diaminoazodiphenyl. (2) In i^ueous 
solution — On adding lead peroxide or a solution of 
[mrmanganate to a solution of benzidine in dilute acetic 
acid, a deep indigo-blue coloration is produced ; with 
more of the oxidising agent this becomes pure yellow. 
Both solutions are unstable, the former gradually becom- 
ing violet-red (especially with acids), and the latter turning 
blue and finally colourless, a dark precipitate being 
formed. rrobal>ly the yellow solution contains the 
di-iinonium salt, and the blue an intermediate product 
of a quinhydrone character. The diaminoazodiphenyl 
producofl in the above-mentioned way was identiciu with 
the substance prepared synthetically as follows ; — 1 grm. 
of 4-nitro-4'-aminodiphenvl was dissolved in 260 grms. 
of alcohol, and a mixture of 1 50 grms. of water and 76 grms. 
of a 33 per cent, caustic soda solution added. Five grms. 
of zinc dust were now shaken with the hot liquid until 
the colour disappeared. The mixture was boiled for 
a short time, until the air was expelled from the flask, 
and filtered. The filtrate rapidly became orange, and 
the oxidation was completed by a stream of air ; 
0'4 grm. of diaminoazodiphenyl separated in yellowish- 
red mioroscopio needles which on crystallising from 
benzene melted at 287°C. The substance has practically 
no affinity for the fibre ; wool and silk are dyed a faint 
brown, which, however, disappears on washing. The 
totrazochloride was prepared by grinding the hydrochloride 
of the base (4 grms.) with 400 c.o. of 1 per cent, hydro- 
chloric acid, cooling, and shaking with a large excess of 
sodium nitrite (40 c.c. of a 10 per cent, solution). The 
resulting clear solution, on standing for half an hour in 
ice, began to deposit the tetrazochloride, which was 
completely precipitated by the addition of 40 c.c. of 
concentrated hydrochloric acid, and allowing to stand a 
further half-hour. Prismatic crystals with a violet reffox 
were obtained which, on jiowdering, became orange-rod. 
Tlio substance contains 2 mole, of water of crystallisation 
This tetrazochloride is a substantive cotton dyestuff, 
and also dyes silk remarkably well. A 1 per cent solution 
dyes meroorisod cotton from a cold bath ochre-yellow, 
silk fiery oranp. The dyestuff has so great an affinity 
fur silk that the bath is exhausted in 16 minutes. 
dyeings are fast to soaping, alkalis, acids, and boHiim. 
The dyestuff produced by combining the tetrafto-ialt 
with 2 mols. of naphthionic acid is less substantive than 
Congo Red and of little value.— J. C. C. 

A za dyeetuffs ; Heals of combustion and eonstitulional 

formula of . P. Lemoult. Ck)mpt. rend., 1900, 

148, (M)3— 606. 

Bisults of determinations of the heat of combustion 
of a number of azo-dyestuffs confirm the azoic 
(RN:N.CbH4.NHj 5 or OH) rather than the * quinonoid 

(S]>N.N;CflU4:NH or 0) formula for these substances. 

J ij, p 

Qwtaone-ozme. B Willstfttter and H. Benz, Ber., 1996, 
89, 3482—3491). 

Tks authors have studied the behaviour of o- and |Muikiiio 
and hydroxy-derivatives of compounds, oonsistiiig^ol two , 
benzene rings united by groups, capable of yieidhig 
quinc^s^ tpwi^ gilver oxiefe or imeojtidnln hcDitttt 
solutiotBi, <ii0|AeiMU-A a^utica of ‘ft fgniUL ' 


f 
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of «*M(^henol oQQtAining water of oryetallisation, in 
1 litre M ether* wee BhMen meohanioally with sUver 
oxide prepared from 15 arm#, of silver nitrate (doable the 
theoretioal amount) and 10 grms. of anhydrous sodium 
sulidiate. After a few minutes the liquid became green, 
and finally, after about an hour, deep orange-red. The 
end of the reaction was reached when a test gave no 
immediate precipitate on shaking with water and a little 
dilute ammonia, and adding a drop of lead acetate solu- 
tion. On evaporation of the ethereal solution 2 grms. of 
quinone-aaine O:C^H4:N.N;0iH4:O were obtained, a 
ru^er quantity being yielded by extracting the residue 
with chloroform. The total yield was about 90 per cent, 
of the theoretioal. The oxidation of anhydrous azophonol 
proceeds much more slowly, and the use of lead peroxide 
offers no advantage. Quinone-azine is easily soluble in 
hot etliyl acetate, acetone, alcohol, or glacial acetic acid, 
sparingly so in the cold ; it is also readily soluble in 
benzene or chloroform, sparingly so in ether, and nearly 
insoluble in light petroleum. It is only slightly soluble 
in boiling water, and may be crystallised from this solvent 
by boiling for a short lime with a largo quantity (2000:1), 
and quickly cooling. In general, however, quinoiie-azine 
is decomposed by water ; on heating the a(|ueou8-alooholio 
solution a brown tar separates. Alkalis convert the 
substance into an amorphous black-green mass, and it is 
dissolved by acids with a oarniine-rod colour. The solutions 
of quinone-azino are much more intensely coloured than 
those of azophonol ; ethereal solutions of the latter 
are pure yellow, whilst dilute solutions of the former are 
deep orange-red. Quinone-azine crystallises from organic 
solvents in two modifications, namely : in large, dark 
oran^-red prisms or needles yielding a brick-red powder, 
and in dark-yellow rhombohedrio leaves or tables, the 
powder of which is deep yellow. Both forms exhibit a 
Dlue reflex under the microscope. The substance is stable 
in the air, odourless, and non-volatile. On heating, it does 
not melt, but bums at 168® C., previously becoming dark. 
Its ethereal solution lil)erates iodine from iodine-starch 
solution and oxidises hydroquinone (quinol), con- 
verting it into the oorresponding quinhydrone. 
The quinhydrone of quinone-azine crystallises in 

blue- black, bronzy needles, melting at 181® — 182® C. 
from a solution of equimolecular quantities of 

quinone-azine |and azophenol in other. Quinono- 
azine is reduc^ by powerful reducing agents, such as 
aluminium amalgam, zinc dust, and water, or stannous 
chloride and hydrochloric acid to p-aminophonol, by 
sulphurous acid or phenylhydrazine to azopfaenol. This 
is, however, not identical with the azophonol from which 
the substance is derived (see succeeding extract). Oxida- 
tion of p-dihydfoxyiiUbene . — 2 grms of dihydroxystilbene 
were suspended in 600 c.c. of ether, and shaken for some 
hours with 26 Mms. of load peroxide. The lead residue 
which oontainea the product was heated for a short time 
on the water-bath with 600 c.o. of benzene and 50 grms. 
of peroxide. The quinono 0: 0^114:011.011:04114:0 crystal- 
lise from the filtrate in brown needles. p-Azoaniline is 
not attacked by silver oxide in ethereal solution, and only 
very slightly by lead peroxide in benzene solution. In 
the preparation of this substance from diazoacetanilide 
and aniune, u-aoetamiuodiazoaminobenzene was obtained, 
which crystallises from an ethyl acetate solution on addition 
of light petroleum in orange-yellow needles melting at 
150P — 162® 0. It is easily soluble in alcohol or ethyl 
acetate, sparingly so in ether or benzene, and only very 
so in light petroleum. On saponification with 


slightly so in light petroleum, 
somum ethoxide, p-aminodiazoaminobenzene is obtained 
which orys^lises from dilute alcohol in brownish-yellow 
ntedlce, melting with decomposition at 167° C. It is 
easily soluble in alcohol, sparing^ so in eth^, and insoluble 
in light petroleum or water.--^. 0. 0. 

Am^miU ; to owr hnowUdgo of . E. 

WSlstfttier and M. Benz. Ber., 1^ 88« 3492-9603. 

q«hMm>uiiie («ee pMcedlng abstract) Is reduced to 
y f M Wpb ettci a new results, wch differs in 

plkjifloal iwmrties from that parepared in the 

ieobtaiiied 

bjtiiiiiitftin, flwiMdhiatpsyaopWQ^ 


new modification j3. The chief points of differanoe are 
shown in the following table : — 


Properties. j 

[ 

a. 

A 

Appearance of 

Amber-yellow or 

Beddlsh-btown 

crystals. 

Ughi-bmwn tables 

tables with strong 
blue-n^ex. 

Colour of powder. 

Dark yellow 

Blnlih browimd 

Colour of powder 

Chrome-green 

Briok*red 

when heated 


Behaviour of heated 
powder with moist 

Ko action. 

Combinea with 

1 mol. of water 

air. 



Solubility In ben- 
zene at 17 *C. 

1:10800 

1:1600 


The two modifications have, however, so many properties 
in common that they are probably geometrical isomerides. 
Azophenol ^ is converted into a by distillation in a 
vacuum, but much decomposition occurs. Both varieties 
yield the same diammonium salt, and give the same 
addition compound with phenylhydrazine. o-Azophenol 
readily absoros 1 mol. of ammonia, but when fused, 
sublimed in a vacuum, or distilled, passes into a eondition 
in which no reaction with ammonia takes place. When, 
however, the stream of ammonia gas is passed over the 
latter modification in presence of aqueous ammonia, the 
ammonium salt is finally obtained.-—^. C. 0. 


A zomethine dyestuffa ; Influence of the carbon double 

linking on the colour of . R. Mohlau and R. AdAm. 

Z. Farben-lnd., 1006, 6. 402--412. (See this J., 1606, 
1037.) 

A LA.ROX number of azomethine dyestuffs has been pre- 
pared and their colour investigated by rubbing them m a 
finely-divided condition on coarse filter paper.l The 
shades observed were cornered on the Radde Inter- 
national colour scale. The oharaotoristio oolorattons 
obtained with concentrated sulphuric acid were useful In 
indicating the influence of the various ohromophore and 
auxochrome groups on the tinctorial properues. The 
results are shown in the following table 


CompononU. 

Aldehydes. 


Amine 


Benxaldobyde 

Cinnamic aldehyde .. 
Kitrobensaldebyde. o- 


Nitrodnnamto aldehyde, o- 

>, m- 

JMmetliyl-p-aiiUnobensal Jehyde 
Dimethyl - p - amlnoctnnamio 
aldehyde 


Benzaldehyde ..... 
annarato aldehyde 
^Itrobeusaldehyde, i 


Kltrodnnamlo aldehyde, o- 

M », ♦»- 

•» »> P* • • - 1 

Dlmethyl-p-amlnobenmldehyde 
Dtmathyl • p - aminodonamlo 
aldehyde ' 


Benzaldehyde 

Cinnamic aldehyde 
NHvobenzaldahyde, i 


ITIhraclimainle aldehyde 0- . 


Colour 


Badde 

scale. 


8r 
1 m 

I e 
4 m 

27 f 

26 Q 

II 
26h 

7 B 

4k 


12 V 

8iv 
84 n 
bo 

jp 

I? 

61 


8i 

dp 

VS 


Cdouf in 
ooigimteatsd 


OOlOUXlNS 

pale yellow 
oolouriese 


yellow 
pale yellow 
yellow 
pale yellow 

dark yellow 


pale yellow 
oranse-yeUow 
yellow 
pale yellow 

yrilow 

dock oraage 
pate yellow 

yellow 


pale ocaaga 


(, '.'i'.V 

i'’ 
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Oomponentt. 


Aldabydn. 


Ooloor 

on 

Bikdde 

■Cftle. 


Oolcmr tn 
concentrated 
HiSOd. 


Bwialdebyde 

dmunmlo aldehyde .. 
Kltcobeualdehyde, o* 


NltrooUmamlc aldehyde, o- ... 

M •» w . . 

Dimetfayt-p-aminobenBaliehyde 
BlaMthyl • p - amlnoclnnamiu 
aldehyde 


86 p 

pals yellow 

6 a 

oranfle 

redduh-orange 

41 

pale orange 

11 

red 

4h 

dark orange 

7q 

orange 

2 m 

red 

6 in 

pale orange 

860 

yellow 

6 m 

dark orange 

5 m 

reddish-orange 

6 p 1 

orange 

291 

dark red 

61 

reddlfth-orange 

6n I 

dark orange 

27 h 

dark red 

8 0 

dark orange 


Benaaldehyde 

Cinnamic aldehyde . . . 
Bltrobenaaldehyde, o- 


Bltrodnnamlo aldehyde, o- 

•• M 

Blm«tbyl>p«a]nlnobensal^yde , 
Dlmettiyl • p • amlnootnnamlc 
iddehyde 


BettMidehyde ..... 
Qnnamlo aldehyde 
Bltrobenjuddebyde, 


Kiteodnnamlc aldehyde, o* 

„ », tn* 

nmeih'yl*|)*amlncbenzaliehyde 
iHmethyl « p • amlnoelnnainlc| 
aldehyde 


8 i 

5o 

8 ft 

8<i 
11 
4 n 

81 
3 m 

261 


oolourlefta 
pale yellow 
yellow 
pale yellow 
yellow 

pai’e yellow 
dark yellow 
pale yellow 

dark yellow 


The conoluaione drawn are; (1) the influence of the 
•~0:C— group on the shade of a/.omethine compounds 
can in each case be detected. (2) When the nitro-group 
U present in the aldehydio component an increase in 
oolonir is produced. The p-poiition of the nitro-group 
ODirts the greatest influence, the o*positiou rather less, 
aad the tn-poeition the least. The innuenoe of the auxo- 
ohroine difttethylammo*mup in the oldehydio component 
is weaker than that of the chromophoric nitro-groups in 
the same relative position. (4) The auxochrome groups, 
OH and N(GH9)2, eontalned m the amino-component 
likewiso produce an increase in colour, the latter group 
to the meater extent. Among the hydroxy-compounds 
the OH-group exerts the greatest influence when it is 
in the ortho-porition. — J. C. C. 


Bimn, Me dyutup of Bim Orellana ; Studies on . 1. 

L. Marohlewski and L. Matejko. Anz. Akad. Wise. 
Krakau, 1906, 746—763. Cham. Centr,, 1900, 2, 
1264—1266. 

Thb Wain was prepared by drying Orlean (annatto) 
on the water-bath, and extoaoting it for two days with 
oold chloroform, the first extract being rejected." From 
the solution, after evaporating the cldoroform, a brittle 
reddish-brown mast was obtained, which yielded rhombic 
crystals lm.pt 198° 0., or 191*6° C. on slow heati^) 
from a mucture of chloroform and alcohol, or from boiling 
glacial aoetio acid. Bixin is slightly soluble in chloroform 
(0*84 ipn, in 100 grms. at 26^0.), and almost insoluble 
in alooftol, ether, and ^aotal aoetio acid ) its beat sedvent 
ii pyrkUne, and it is mso soluble in qumoline and boiling 
nitrobensene. It has the composition, Cls7B«i04(0CH|.), 
and cm methylaiion with dimethyl sulphate, ^el^ 
the dimethoxy-oompound, C27H2pOt(OGH4)2. Mono- 
sodium and potBMium salts of mxin were prepared. 
On redootion with xino dust and glacial acetic acid, bixin 
yielded a substance forming orsnge-ooloured rhombic 
orystab having a metalUo lustre, m.pt 200*6^ (X (208° — 
BMf 0. on rapid heating), soluble in glaoiat aoetio acid, 
idi|^h% soluble in emotoform, abohol, and ether, 
prodo^^ ^tsins 76*42 per cent of carbon 
‘ ‘ in. On stsnding in 
t IWf C, the ooiour 
wUte iubsisiaee Is 

hgfdrbgetL— A-lk 



J)yeMu0B of the root of Ikuieea CanmeibiHo; Btvdioe on 
Korezynski and 1*. Marohlewaki. Anx. 

Akad. Wiaa. Krakau, 1906, 96—101. Chem. Oentr., 

1906, 8, 1266, 

SoBUXcnc and Marohlewski (Annalen, 277, 261) isolated 
from the root of IkUieca Cannabina a gluooside, which, 
on hydrolysis, yielded rhamnose and a compound, 
C15H12O4, probably a dihydroxymethoxyxanthone. The 
authors nave worked on fresh material from the Punjaub, 
By extracting the roots wit^ boiling alcohol, evaporating 
the alcoholic solution, extracting the residue with boiling 
water, and cooling the solution, a gluooside was obtained 
as a yellowish-white precipitate, melting at 190° C. Af^ 
reorystallising from a mixture of alcohol and ether, the 
product was hydrolysed, yielding a su^ar and a com- 
pound, CijjHjoOa, named daiiscetin, which was purified 
by crystallisation from glacial acetic acid and dilute 
alcohol. Datiscetin contains four hydroxyl woups, 
yielding tetra-acetyl (m.pt. 138° C.) and tetraoenzoyl 
{m.pt. 190°— 191° C.) derivatives. It is isomeric with 
luteolin and fisetin, and la probably a flavone- or flavonol- 
derivative ; on heating with alkalis, it yields phenol 
and salicylic acid. — A. 8. 


Fluorescence and chemical constitution of organic 8ub~ 

stances ; Relations between . h. Francesconi and 

(1. Bargelliui. Atti H. Accad. dei Lincei Roma, 1906, 
15 [2], 184—191. Cham. Centr., 1906, 2. 1240-1242. 
In examining substances for lluoresoence, the authors 

f >laoe the solution of the substance in a small tube, the 
ower portion of which is disposed in a dark chamber. 
The tuW is then placed at the focus of a converging lens 
about 12 cm. distant, which is exposed to the rays of the 
sun. On looking at the solution through the mouth of 
the tube, fluorescence is indicated by the appearance 
of a luminous sphere having a different uolour to that 
of the solution. The authors have examined in this way 
about 600 diflferent organic substances in various solvents, 
at different concentrations and tempeiatures, and have 
in many coses detected fluorosoenoe where it waa not 
visible to tlie naked eye — for example, in solutions of 
naphthi^o anhydride and naphtholio-imide in alcohol, 
acetic acid, and acetone. Fluorescence was never 
observed with compounds of the methane series. It 
depends upon special modifications of the molecule, tueh 
as can only occur in aromatic nuclei, and is possibly due 
to a kind of tautomorism (compare Hewitt, this J., 19^, 
127). All aromatic compoimds ore capable of exhibiting 
fluorescence, but the dinerent nuclei possess the power 
in different degrees ; in some it is latent, in others very 
weak, and in others strong. Whore the fluorescence is 
latent, it con be made visible by introducing certain 
radicals into the compound, J^zoio acid, for example, 
is non-fluoresoent^ whilst o-amino-, methylamino*, and 
dimethylamino-benxoio acid are fluorescent. The authors 
classify substituting groups as “ auxoflors ” and 
“ batoflore ” according as they increase or diminkh 
(or destroy) the power of exhibiting fluoresconoe. Amino 
and alkylamino groups are the most energetic auxdfioxs, 
to which ohuM belong also the groups, OH, CN, OOOH 
(and OOOC9H5), and CH;CH. The groups, N:H, NO,, 
a, Br, I, and COC^H^. espeoiaUy the first, are batotiors, 
as also is the group, OOGHs, if it replaces a h^^fen of 
a hydroxyl or an amino group. The groups, oO^M and 
OHO, have no decided action, but ore not hatofion. 
(See also this J., 1902, 1327 ; 1903, 1311.)— A. 8. 

Catechu ; Detection of adulteration in . D. Hooper* 

XXIII, page 1121. 


Indigo crop of Indus. 


Chem. Trade J., Ooi 10, 1006» 
[T.B.] 

The first (General Memorandum on the indigo amp 
of the season 1906-07 has now been issued by 4die Com- 
meroial Intelligence Department of the Qovemment of 
Xiidiik The provtnoes dealt with in this Ifeatetiujpfi^ 
contain 07*7 par omit of the toUl area i^er 
British Indhb nakmlatid on the mMco of theifim |4iki 


»»f. n, imi ou v.-wraB9ABDio. Buupffivo, mmuas, tiju^ * nssss. 




imw rftpwted U th® oorTwpandiM period wee only 
330400 . ♦ftd the OgujJoe for fio^OT ere ^29,800, tto 
coi^i^^on in Ben^. the United Provinoee, and the 
PenjM being almoet oounterbalanoed by a large increase 
in Madrw, attributed to eeasonable rainfall. The oon- 
diti^ of the crop is reported to be “ fair to good " in 
AMree. and “average^ in the Panjab, but there has 
bew *ome damage done to the young plants by excessive 
rainfall in Bengal and the United Provinces. 

English Patent. 

DyeHuff of the anthracene eeries ; Manufacture of a new 

• P. A. Newton, London. Prom Farbenfabr. 

vorm. P. Bayer und Co., Elberfeld, Germany. Enc. 
Pat. 5890, March 10, 1906. 

See Ft. Pat 364.006 of 1906 ; this J., 1906, 923.— T. F. B. 
United States Patents. 

Dye; Green antkrMuiiMne . [Anthracene dyestuffs], 

Bf E, Schmidt, Elborield, Germany, Assignor to Farbon- 
fabr. of Elberfeld Co,, Now York. Hoissue No. 12,548 
dated Got 23, 1906, of U.S. Pat, 812,284. Feb 13 
1906. 

D 18 ULNHONIO acids of 1.4-diaryldiamino-8-hydroxy- 
anthraquinoiies, probably containing one sulpho-group 
in the anthraqiiinune nucleus, and one in the aryl nuoleui^ 
are porluced by sulphonating the monosulphonie acids 
(see Fr. Pat. 353,649 of 1906 j this J., 1906, 1010). They 
dye wool yellowish-green shades. On heating with 
stannous chloride in hydrochloric acid solution, they are 
decomposed, a leuoo compound of 1.4.8-trihydroxy- 
anthraquinone- monosulphonie acid being formed.— T.P.B. 

Hydroma zo derivatives ; [ IClcctrolytic] Manufacture of . 

0, DieffenbSch. U.S. Pat. 833,613, Oct. 16. 1906. 
XIA., page 1103. 

Dyestuff ; Blue azo , P. Julius, Assignor to Badische 

Anilin und Soda Fabrik, Ludwigshafen on Ilhino, 
Germany. U.fiL Pat. 833,606. Got. 16, 190a 
See Eng. Pat. 7287 of 1906; this J., 1906, 922.— T.F.B. 

Indigo white; Alkali salt of , and process of making 

same, R. Wimraer, Assignor to Badische Aniliu und 
Soda Fabrik, Ludwigshafen on Rhine, Gorman v, 
U 8. Pat. 833,664, Oct. 16, 1906. 

See Eng. Pat. 23.122 of 1906 ; this J,, 1906, 66.— T. F. B. 
French Patents. 

Dyestuffs of the quinoline series [Cyanine dyeMuffs]; 

Process for making blue . Farbwerke vorm. Meister, 

Lucius, und Briining. Fr. Pat. 301,686, Aug. 10, 1906. 

See Eng. Pat 16,227 of 1006 ; this J., 1906, 368.— T.F.B. 

Dyestuffs ; Process for making acid mordant . [Tri> 

ohetvylmeihane dyestuffs], Farbwerke vorm. Meister. 
Lucius, imd Briining. Fr. Pat 361,736, Sept 1, 1906. 
See Eng. Pat 17,382 of 1906 ; this J., 1906, 760.— T.F.B. 

Dyestuffs suseeptible to chroming on the fibre ; Production 
i . Soo. nour I’Ind. Chim. k BAle. Third Addit., 

dated Feb. 6, 1906, to Fr. Pat 361,126, Jan. 4, 1905. 

to certain places in the original speoidoation and its 
Fix«t and ISwond Additions (this J., 1906, 840 and 1168 ; 
1906, 928), the ** oaustio soda of 80® B,’" occur ; 

these ahoaid be replaced tbe expression “ 30 per cent 
oaustio soda liquor.”— T, F. B. 

SMtindoteyi deripatipes with isatin ; Process for pre- 
awmden^iimpt^yct^ — .andUsappluiotSons 
MM md 1^ und Co. % Pat. 

Sw^ 4 1906, undEV tot Gooie,, Nov, 12 and 


Dyt$tuff [ThMiKUeo Proetu /or pnparint .9 ni 

sulphurtsed . Kalle und Op. Akt..O«s. Fr. Pit 

867,772, July 6, 1906. Under tot Conv., Itleo. 26, loSl 
See Eng. Pat. 14,067 of 1906 ; this J,, 1906, 928,— 

Dy^uff; P^^ionofablueJ^sul^ide] . UsAMio 

807,626, Juiia 4 

1906. Under Int. Oonv., May 17, 1906. 

See Eng. Pat 13,067 of 1906 ; this J., 1906, 761.— T.F.B, 


V.-- PREPARING, BLEACHING, DYEINQ, 

PRINTING, AND FINISHING TEXTIUBI. 

YARNS, AND FIBRES. 

{Continued from page 1043.) 

Dyeing processes, X, Solvents fort and mordanting power 
of metallic mordants, P. Heermann. Ffirbet-Zeit. 
1906, 17, 343—344. 

BoiLED-ofT silk was mordanted with solutions of tto 
iron, and chromium mordants, in water, and mixtures of 
water and alcohol, and water and glycerol ; all the solutions 
were made up to contain the same amcauits of malsl, 
and the mordanting was oaiTied out under th e 
physical conditions in each case. use of alcohol m E 
solvent, up to a mixture containing 60 per cent, of aloohob 
was found to have very little ef^ot on the quantity of 
mordant taken up by the fibre ; in fact, with im iron 
mordants, the amount increased slightly. In the oaae of 
glycerol however, although small percentages exerted 
very fittle influence, the use of solutions containing 28 
per cent, of glycerol or more caused a very oonaiderable 
reduction in the amount of mordant absorbed by the dlk t 
thus, a stannous chloride mordant dissolved in water gave a 
silk containing 8*7 per cent, of tin compounds oaleiilahsd 
as stannic oxide, whilst the same weight of mordant die^ 
solved in a mixture of 8 parts of glycerol to 6 parte of 
water (by volume) produced a fibre containing only 0^ MT 
cent, of tin compound calculated as stanido oxide. T»FCBw 

Indigo; Addition-compounds of alkalis and , A. Bmi. 

Z. angow. Chem., 1906, 19. 1416—1418. 



— • — ipOU..»*« ...V.. vu,7 ujrvuw^Muiw wi ISUUUHU SKDIl 

oalomm, -(2) that indigo is electrolytioally reducible by a 
zmo anode (loc. oit.), Bin* and Walter conclude that iU 
the setting of a hyposulphite (hydrosulphite) indigo vat 
the following reactions occur : — ^ ^ 

(1) C„H,oN,0,+2N*OH=C„H,oN,0,.aH»OH 
HO . C . ONb HO . C .!ONb 

yC(ONBW MON^K 
NH /“"‘K NH 

analogous ohanms taking place in the jpieparation of tlw 
zinc powder and ferrous sulphate vate. In the first phacE Uf 
these reactions, the partiolpB of dyestuff become coaled Wltli 
tbe sodium* or calcium hydroxicTe-indigo oompounde wldph 
are formed, to the next phase, these oompoundt suni 
dised, the resulting products passing into solutiaa as eatti 
of todigo WUte. The changes proceed in this 
until the whole of the indigo has been acted upon. Tlw 
first reaction has been made the subject of a pateEt W tha 
Soda-Fabrilt (Ger, PatT 188, W El 
1908), who have described the lormatiim e# 
oompouads (d alkali and slksBne^artl) hydruxldii «ii 
indigo, the axistenoa of which hid prsvioEsty bean neteiiA 

gg asagys. 
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Cl. V.— preparing. BLEACHING, Ac. TEXTIL3ttS, YARNS* A FIBRES? Wov 80. 1008. 


1. . The addition of aodi%m hydroxide to Indigo.— 20 grma. 
of 99 per oent fodigo powder were ehaken for 11 days 
with w e.c. of a filtered alooholio sodium hydroxide 
solution prepared by dissolving 96 grms. of sodium 
hydroxide in lOi o.o. of water, and 640 c.c. of alcohol 
Part of the mixture was filter^. The retnoinder of it 
was antated during eight days longer. Part of this was 
also filtered. The residues, after pressing on porous 
plates, appeared as dark green, dry powders. On immer- 
siem in water or allowing to stand for some time exposed 
to the air, their colour changes to blue. Decomposition into 
indigo and alkali is effected still more slowly by alcohol. 
On analysis, the pressed masses were found to contain, 
per mol. of indigo, 1*90 and 2*0 mols. of sodium hydroxide. 
A determination of the amount of alkali mechanicallv or 
less powerfully retained by the indigo, was made by agitat- 
ing the dvestuff with alcoholic potash, and immediately 
filtering, the pressed residue containing, per mol. of indigo, 
0*89 of a mol of sodium hydroxide. The differences, 
namely, 1*01 and 1*11, give the molecular proportions of 
alkali oombinotl with 1 mol proportion of indigo. The 
regenerated indigo, on testing, was found to be as pure as 
the original product. From the above results, it would 
appear that tne alkali becomes strongly combined with half 
of the indigo molecule, the latter thus behaving, in relation 
to alkalis, the same as it does towards acids, with which it 
forma, e.g., a stable and crystallisable monuhydrochloride 
and monoBi^hato, but an unstable disulnhate (this J., 
1908, 20). Tne oombination of indigo with alkali hydr- 
oxides may be brought about more rapidly by heating, than 
by aoitati^ the aqueous or alcoholic mixtures. It begins 
to take place at about 40° 0. ; at 60° C. it is completed in a 
few minutes. 

2. The addition of eodiwn phenolate to Indigo . — Mixtures 
of imdigo and sodium phenolate wore heated tugoiherin 
absolute alcohol, in one experiment, for 20 minutes at 
77® C., in another, for an hour at 80® C. 0 73 and 0*60 
mol sodium phenolate, per mol. of indigo, were respec- 
tively found to have become combinoil Although the 
attraotion of indigo for sodium phenolate is weaker than 
its attraotion for alcoholic sodium hydroxide, the green 
coloration of the dyestuff produced on heating it with 
the former compound indicates that a reaction occurs, 
and that indigo, like quinone, has the power of forming an 
addition-compound with sodium phenolate. 

8. Influence of alcohol on the reduction of indigo.— The 
results of experiments made with aqueous and alcoholic 
mixtures of indigo, zinc dust, and sodium hydroxide, show 
that, under similar conditions, reduction of the dyestuff 
takes place about 80 times more rapidly in the alcoholic 
than in the aqueous mixtures. Alcoholic sodium 
hydroxide itself has no reducing action on indigo. At the 
temperature of boiling, a slight reaction occurs, with the 
formation, not of Inmgo White, but of a decomposition- 
produot which dissolves in alkalis with a green, and in 
acids and ether with a red colour. Alconol aids the 
reducing action by its solvent action on the sodium -indigo. 
The latter in the aqueous mixtures, like the analogous 
calcium compound in the lime vats, continuously passes 
in minute quantities into solution, and in this condition 
becomes rednoed. The fact that the reduction is retarded 
by the presence of a large excess of alkali, which hinders 
the solution of the sodium-indigo compound, is a further 
proof of this. 

The essential difference between alkaline and acid 
rednoUon-prooesses, in the opinion of the author, is that, 
in the former, a molecular additiim of alkali takes place, 
foBpwed by a de-oxidation of the resulting product, whilst 
in the latter, hydrogen is directly added. — K. B. 

Aniline black. CL BUnder. Z. Farben-Ind., 1906, 6, 
400—401. 


Ixr Older to obtain Frud*homme’s Aniline Black, which does 
not tum green, the following conditions should be observed: 

oxidation should not m too violent, or the colour 
ipay he dulled or even partially destroy^ Great care 
N iieoeMaty if an after treatment is resorted to ; this 
op niTieh time, and ii not a prtctical method, 
‘teiil&onld not heoemaJjppreoiably darker on dtyin| 
IMWiatiiiii woM he mors neutrw 

tnoiediffbnlt tOohtalnv.aa 


ungreenable JEVud'bomme Black by the use of pure 
aniline than with the help of Oehfor’s salt foontaining 
toluidine), it is, nevertheless, possible to approach this very 
nearly by careful choice of conditions. It is possible to 
oxidise so for, that the fabrics, after steaming, are not 
green but black. The shade is deepened by chroming 
or washing, but it is not greened by treatment with 
bisulphite and hydrochloric acid. Considering that a 
black is never crooned so much by exposure to the air as by 
treatment with sulphurous acid, it is possible to say that 
a suffiriontlv non^eoning d*rud’homme black may bo 
obtained with pure aniline, and it is very seldom necessary 
to use other bases. — .1, C. C. 

JSdk; iJetermination of the Weighting of . J. Persoz, 

XXIII., i)agell21. 

Enolisu Patents. 

SUk, artificial ; Manufacture of . W. R. Lake, 

London. JBVom R. Linkmeyor, Brussels. Eng. Pat. 
:i649, Feb. 13, 1900. 

Skb Fr. Pat. 301,061 of 1906 ; this J., 1906. 092.— T.F.B. 

Dyeing or treating with liquids, raw cotton, loose wool, or 

silk and like loose fibre or material ; Machine for . 

F. Milan, Huddersfield. Eng. Pat. 21,311, Oct. 20, 
1906. 

Thk machine comprises a rotary cage having an inner shell 
or casing and an outer ueiforated shell, with radial, 
perforate, dividing walk or partitions. V’^hapod 
perforated hollow ribs or prominences extend from the 
inner and outer shell, and from each partition, into the 
several chambers for the purpose of opning out the 
material to allow of the even distribution of the dye 
liquor. Buckets may also be fixed at or near the outer 
corner of each chanibor, for the purpose of lifting liquor 
from the vat, and discharging it upon the fibres in the 
compartments, when the material is out of the liquor in 
the vat. — B. N. 

Cleaning, dyeing, or olhermse treating wool, textile fabrics, 

and other like material; Apparatus for . M. 

Nicholas, X^ondon. Eng. Pat. 23,609, Nov. 16, 1906. 

A CYLINDER is provided at each end with stuffing-boxes, 
through which pass two rods, the latter being connected 
inside the cylinder to two perforated plungers placed 
some distance apart. The material to be cleaned or dyed 
is introduced through water-tight man-holes in the 
cylinder, and is placed between the plungers. The 
outer ends of the rods are attached to an outside frame, 
which may be given a reciprocating motion by means of 
a suitable handle, and the dyo-liquor is thus passed to and 
fro through the material — B. N. 

Bleaching or dyeing hanks, cops, and other fibrous materials ; 

Apparatus for . J. Wilkinson, Colne, Lancaster. 

Eng. Pat, 12,117, May 24, 1906. 

The bleaching or dyeing liquid contained in a receptacle 
separate and apart from the vat, in which the fabrio is 
treated, isforoea by means of a pump through the bottom 
of the vat, and after peroolatmg through the material 
is returned to the receptacle. This operation is repeated 
until the desired shade or colour is obtained, the yam 
being compressed by mechanical means and retamM in 
this state auring the entire process. — D. B. 

Cleaning, dyeinp or otherwise treating wool, hat>r, cotton, 
and other animal or vegetable fibrous or textile material t 

Apparatus for T. A. S. Wood, London, Eng. 

Pat. 14,344, Juno 22, 1906. 

Watib is admitted into the fixed tank, I, (eee figureb 
having stationary blades, 14, aorost the bottom to prevent 
oentriragal movement. After heating to the detired 
temperatnre by introduoing stehm at 88, the Aom, SB, 
are opened* the fabric |uaoed in the retoltliifteti^'t9* 
The rselproDi^hig action of the t8> In 

cage tmt ttMeiiigh the perforationa, 16, tmA opw m w 
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m^tariAU whilat duriog the upward 
moveOieikt a raonum is created in the 
cage, thus lifting the materiah and 
emurhig the oon^t of the liquid witii 
every portion of the fabric — -D. B. 

Fomu^dehpde hydrosulphites and sul- 
phoxulates ; Manufacture of . 

G. B. Mlifit London. From Ohom* 

Fabr. von Heyden Akt.-Ges., Hadeboub 
Saxony. Eng. Pat. I3,7i8, Juno 15, 

-1906. 

Sms Fr. Pat. 306,867 of 1906 j following 
these.— T.F.B. * 

SUIb ; Treatment of with thiourea^ 

its salts, or its substitution derivatives. 

H. H. (Lake, London. From Soc. 

Anon. Co-oj^rativa per la Stagionatura 
e. TAssaggio dolle Sote ed Affini, 

Milan, Italy. Eng. Pat. 25,752, 

Dec. 11, 1905. 

S»B Fr. Pat. 368,033 of 1905; this J.. 

1906, 262.— T.F.B. 

Drying cylinders [for fabrics]; Steam 

. W., J. (J., and J. A. Buck, 

Manchester. Eng. Pat. 21,594. Oct. 24. 

1906. 

To facilitate repairs in connection with 
Bteam-diwing cylinder.s, and provide 
means for automatically discharging 
condensed water, an iron flange having 
T -shaped apertures is fitted within each 
end of the cylinder. T*headed screw bolts 
are placed in the apertures, and the 
ovlinder doors are secured by passing 
the bolts through holes formed at 
owresponding distances apart. Each half of the 
cylinder is provided with a pair of double condensing 
water-lifting buckets, semi-circular iu shape, and tapering 
lonmiudinally, and arranged so that the water scooped up 
by the bucket nearest the steam inlet end is tipped into the 
adjacent bucket, which delivers it into one of the buckets 
at the other end of the cylinder, and this in turn discharges 
it into its adjacent bucket, which is provided with means 
for removing the condensed water. — J). B. 

on from cleaning wool, cotton waste, and the like ; Centrifugal 

twines for removing . E. Fischer, P. Arnold, and 

E^Ug, Chemnitz, Germany. Eng. Pat. 10,617, May 4, 
1906. 

Sii Fr. Pat. 365,910 of 1900 ; following those.— T.F.B. 
United States Patent. 



B&k i Method of winding 


to facilitate treahnent 


thereof [with liquids]. iJ. I)6tr6, Rheims, Vranoer’iLs! 
Pat. 833,874, Got. 16, 1906. 

See Fr. Pat 348,368 of 1904 ; tliis J., 1905, 496.— T.F.B 
Fbsnch Patents. 

Artificial silk and collodion products ; Manufacture of 

Fabr. do Sole ArtifioioUe de Tubize. JV. Pat 

361,600, Aug. 11, 1905. 

Bt addi^ a sulphonated hydroxy-aoid or a sulphonated 
fatty acia in acid, neutvsl, or alkaline solution to the 
materials ns^ in the manufacture of nitarooellulose 
or ooUodioii, it is found that the nitrated product is much 
move solulue in the usual solvents than the ordinary 
The acids nimiiuoned form a stable compound 
with so that the artifloial silk produced 

dasi naiooBsist aidy of iritrooaQiiUae, tmt of this compoundi 
and m ^ smwi^ gravity the produot is 




I Artificial fibres ; Washing and drying cf —• — , B. yff. 
Friedrich. Ft. Pat 306,793. June 2, 1906. t^iar 
Int. Conv., June 15, 1905. 

The bobbins of artificial silk fibres, after being remairod 
from the spinning machine, are placed in a horiaocklal 
position in washing baths, the liquid in which ihttfihas 
up to the axis of the bobbin. The bobbins are slowly 
rotated on their axes in the liquid. The action of cehtri 
fugal force is avoided by the slowness of the rotation, SO 
that the liquid is absorb^ by the fibre, and penetratasdw* 
the lower layers. To dry the bobbins, they are placed hi 
a drying chamber, and a similar slow rotary motkm Is 
given to them.— A. B. S. 

Sheet or film ; Thin , and process for making aat/m 

W. A. Ker. Fr, Pat. 366,891, June 5, 1906. 

See U.S. Pat 826.781 of 1906; this J., 1906, 1040.— T.V,®. 

Cleaning wool, doc. ; Centrifugal turbine for dsofsasiM 

with the aid of steam. E. Fischer and Ob. Ft 

Pat 365,910, May 4, 1906. 

The grease-charged materials to be treated are piK^ked 
in baskets or prorated boxes of a special shape, 
fit into the perforated, rotary drum of a oentsfi^gal 
machine into which they are placed, in such a — " 
id around them. 


that spaces are left between and around them. Steam is 
passed into the chamber in which the drum is inolnsed 
This penetrates into the spaces surrounding the basketi^ 
and thence into the materials, which it heats, thils tijelttifu g 
the mease and facilitating its removal firom the materials 
by the centrifugal action of the apparatus. — E, B. , 

Antimony compounds, obtained by reaction with 
of alMsHs or alkaline-eatths ; Process and n 
for mordanting with tannic aim and — ^ A. 

Sdhne. Fr. Pat. 365,722, April ^ 19041." 

ANTmovT compounds which^ like AutimafedBe V 
J., ISOT, 737), ere edvantegepiialy epigdoFiS Jtc " 
egiuts Im tsmrio ee^ini4mE 

dUmUs 
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Mlti, such as tartar emetic, “de Haeus’s” (de Haen’s) 
**intlmony salt,” SbF8.(NH4)jS04, KOpp’s salt, 
8bFg.NaF, Ton Itaad's double iluoride salt, &c., in the 
proportions requlrad for the replacement by lactic acid 
of me acid combined with the antimony, e.o., 2SbFa.NaF 
and 3Ca(C8HsOg)8, and “ 2KSb(C4H404)iH20 ” and 
0a(C^H40A)g. When the salts are mixed in solution, a 
clear somuon it obtained with tartar emetic and calcium 
lactate ; the fluoride double salts give with the latter 
salt a finely divided precipitate of calcium fluoride, 
which does not, however, interfere with the fixing of the 
tannic acid. The mixtures, e.g., powders, of the respective 
compounds in the dry state, have the otivantage, compared 
with ” Antimonine,*' of being obtainable in a colourless, 
dry, easily soluble state, containing definite amounts of 
antimony oxide, whilst the latter jjreparation, in which 
at least 0 mols. of lactic acid are combined with “ 1 mol.” 
(28b) of antimony, i« sold os a strongly smelling, cheese- 
like mass, in which the content of antimony oxide (about 
16 per cent.) varies at^cording to the degree of humidity 
of the pasty mass. Aficording to the salts employed, 
the (calcium lactate) mixtures contain the following per- 
centages of antimony trioxide: He Haen’s salt, 18 per 
cent. ; Kfipn’s salt, 21 per cent. ; von Haod’s salt, 26 
per cent ; the tartar emetic mixture, 30 jier cent. — E. B. 

CoUon, ramie, and other textile fibres in the loose or partially 

spun state ; Apjmratvs for bleaching and dyeing . 

E. Steiner. Fr. Pat. 366,703, May 1, 1006. 

CJOTTON, ramie, &o., in the loose state or in the form of 
sHver or slubbing, are placed in a cylindrical vessel, pro- 
vided with liquor-circulating pipes, a stearn-injector, 
aikd a steam-coil placed below a false bottom. Loose 
fibres are directly pressed into the vessel, and covered 
writh a perforated plate. Slubbing is ]iut into the apparatus 
in. compact masses, coiled round short rods, and com- 
pressed between cross-sbajied end-pieces. The fibres 
ara then bleached or dyed by circulating, by means of a 
centrifugal pump, the necessary liquors through them. 

— E. B. 

Fur; Apparatus for the ** secrltage^* and dyeing of . 

T, retnin. Fr. Pat. 367,163, June 14, 1006. 

THS machine consists essentially of a large cylinder, 
around which a number of revolving brushes and pressure 
rollers are fitted which are in contact with the central 
oyknder. The skin to be treated is placed on a sloping 
takl<^,,and is seised by a revolving brush which posses it 
akoim the face of the largo cylinder until it comes under a 
small spring roller, which the thickness of the skin pushes 
away irom the central cylinder. This spring-roller is 
oonnepted by moans of a series of levers with the driving 
arrangement of the first brushing wheel, and its movement 
oauaee the direction of rotation of the latter to be reversed. 
Xhiii(i as soon as the skin is seized by the second roller, 
t^ hepshing of the fur takes place in the opposite direc- 
tion, One or more other brushes may be fitt^ around the 
large cylinder. The brushes dip into vessels oontaining 
the liquidB which it is desired to apply to the skins, these 
Tewels being furnished with a constant level arrangement. 

— aTb. 8. 

rrinHng with sulphide dyestuffs ; Process for . L. 

Clksmla und Co. Fr. Pat. 361,742, Sept. 2, 1905. 

Sbb iCng. Pat. 1300, of 1900 ; this J., 1906, 686.— T. F. B. 


Ketone and aldehyde-hyposulphites (hydrosulphites) and 

sulphexykUes Jrreparation of . Chem. Fabr. von 

Heydmi A..G. Fr. Pat. 366,867, June 6, 1906. 


KaTOKB»KYK>8Ui.i*BtTB8 (hydroBulphites) of the type, 
B||8fO4»2(CH8)0CO, can be obtained by treating free or 
oomnined sulphurous acid with zinc powder, or with zinc 
pn^ader and on acid, in the presence of ketones. The 
wnportioni to be employed are about one atom of zinc 
tor every 2 mols. of sulphurous acid takmg part in the 
2 mols. or on eveess ol ketone. Example : 
M htton* of sulphurous acid ecu ktarodueed with oometent 
mfartime of.'lW.Wkm of eoetooe, ^ Mhm. 


obtained can be converted into the sodium salt by treat* 
ment with sodium carbonate in the usual way. The 
ketone-Bulphoxylates arc obtained by complete rMUOtimi 
of sulphurous acid in the presence of aoetime by means of 
zinc or of zinc and acid. This reduction is carried out 
warm. One atom of zinc is taken for 1 mol. of sulphurous 
acid and one of acetone. The reaction probably prooeeds 
as follows .* — 

(C!H,),CO + 80, + Zn + H,0 « (OH,),a(OriKSO,)ZnOH. 
The acetone hyposulphite may be formed first, and then 
further reduced by zinc dust ^ the sulpboxylate, thus : — 
ZnS204.2(CH8)aCO + Zn -f 2H-0 =* 
2(CH3)8.C(0H)(Zn0H)802. 

The ocetone-sulphoxylates are employed as reducing 
agents for Indigo, &c. — A. B. 8. 

Waterproofing of fibres, fabrics, paper, dac. E. Meulders 
and C. Bourlet. Fr. Pa.t. 366,951, March 17, 1906. 

Thb material is padded with a solution of aluminium 
acetate, and after drying is soaked for two days in a dilute 
solution of tannin. Another melbwi is to soak in a solu- 
tion prepared by mixing a solution of aluminium acetate 
with a very dilute solution of tannin. The material is 
exposed to the air for some days, whereby, it is stated, a 
“ Bub-tannato ” of aluminium is produced.— A. B. S. 

VL<-GOLOURING WOOD» PAPER, 
LEATHER, dbe. 

{Contin>md from page 982.) 

Dyed materials [IFood] ; Penetration of the bleaehing action 
of light on ~~ — . W. H. Schramm and A, Jungl. 
Forbor-Zeit., 1006, 17, 333—342. 

Thb authors have investigated the action of light on 
various dyed materials, especially on wood of various 
kinds. After exposure lo light a section was out at right 
angles to the surface, and the thickness of the bleached 
layer was measured with a micrometer eye-piece, tt was 
found that for the dyestuffs and woods employed, the 
thickness of the bleached or altered layer after six weeks* 
exposure to the sun in July and August averaged 0*088 mm. 
The effect of longer exposure showed that the bleached 
layer hod little moderating action on the effect of the 
light on the lower dyed layers. The plaoing of thin 
coloured layers of wood or other semi-transparent material 
on tlie surface of the dyed wood had a very large effect 
on the bleaching of the latter. The authors conclude that 
for wood dyeing, in cases where the wood has to stand no 
mechanical wear, a dyed layer, 0-03 — 0*06 mm., is onou^, 
and this is obtainable by simply brushing the dye-liquor 
over the surface of the wood. — A, B. S. 

Enousb Patbbt. 

Skins, waste of skins, and hair ; The dyeing and seerstim 

(if . CL and K. Pichord, Paris, Eng. Pat. 0620, 

April 24, 1906. Under Int. Oonv., June 9, 1906, 

Sbjs Ft. Pat. 365,121 of 1905 ; this J., 1906, 1227,— T. F. B, 
FanKTCH Patent. 

Wood dyeing ; Apparatus for . M, Schmidt. Fr. 

Pat. k7.069. June U, 1906. 

Thb wood to be treated is supported in a hoxisontal 
position by means of metallic supports placed each 
end. The wood is gripped between two vertieil pieces 
attached to the metalUo supports and faced with a layet 
of caoutchouc to make good contact with the eurmee 
of Uie wood. One of the supports can be moved hod# 
zontally by means of a screw worked by a oapsten wheel 
in ordOT to fit various lengths of wood. A tube peeeee 
through each support, emerghig at the oentie A Ihu 
rubber eurfaoe, the othiw ends bemg oonBeoted hy dsBlhte 
pipee wiUi the vessels oonteining the dyebf er 

ie o mstd^ to u heeaiet feaytieljyii 
vessel, 'Amqb' 'iichwii 'iS^is i(leseed''1l{f''eeMissiSd swss(RiSil|i^ 
ah' hito.’the.^be ye ie iB g ^heoB^ ohw 
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^ wood. The Hqaid pasaco along th© wood in a 
horizontal diroction, and the excess em^gea through the 
nioa at the other end. If neoeesary, m direouon of 
can be reversed. —A, B. S. 


va— ACIDS, ALKALIS, AKD SALTS, AND 
NON-MBTALLIC ELEMENTS. 

{Continutd from page 1045.) 

Bvlphurio ucid ; CorUact process for . L. Wohler, 

A. Foss, end W. Pluddomann. Bor., 1906, 80, 3638 — 
3549. 

The authors have used as contact substances the metals, 
platinum, palladium, and iridium, and their oxides, end 
have measured the speed of the reaction in each case. 
In every case the oxide was inferior as a catalyst to the 
metal which it contained, and the intensity of Its action 
increased just in proportion as it decomposed into metal 
oxygm. Moreover, whilst the stability of th© oxides 
increases in the order ; platinum, palladium, iridium, th© 
temperature of maximum catalytic activity rises in the 
order, platinum, iridium, palladium. The working of 
the contact-process, therefore, is clearly not dojiondont 
on the formation and decomposition of either of the 
oxides, PtO or PtOg. The authors have already obtained 
indications that the deoomjxisition of hydrogen jieroxide 
by platinum is due to the presence and action of an 
endothermic platinum peroxide, and they suggest th© 
possibility of this peroxide being the active substance in 
the contact process of sulphuric acid manufacture. 

— J. T. D. 

Hydrogen avlphide ; Oxides of — . E. Fromm and 
J. do S. Palma. Ber., 1006, 39, 3317—3326. 

At from sulphurous acid, HgSO,-,, are derived the sul- 

S ’ onic acids R.SO3H, so from hyposulphurous acid, 
SOjg (Bemthsen's sulphoxylic acid), are derived the 
phmio acids, B^SOoH, and the sulphones, R.SOg.R ; 
whilst the unknown H^SO may be looked on as the parent 
of the aulphoxides R.JrO.R. The authors have found that 
benzyl ohlorido in alkaline solution reacts quantitatively 
with sodium sulphite to form sodium benzylsulphonate, 
and they have applied this reaction to the other 
oxides of hydrogen sulphide. Sodium hyposulphite, 
NiuSg04., thus treated, yields sodium benzylsulphonate 
and so^um benzylsulphinate, the latter of which is 
converted by excess of benzyl chloride into benzyl- 
■ulphone ; thus evidence is afforded in favour of Binz’s 
formula for sodium hyposulphite, 0;(SNa).0.(NaS)0g. 
The same reaction has enabled the authors to prove that 
when sulphuryl chloride and zinc dust react, there is formed 
not zinc hyposulphite, 2S0gCl2 + 3Zn’=2ZuClg^+ZnSa04, 
but fine Bulphoxylate, SOgClg + ZZn-ZnClg-f ZnSOg, for 
the reaction of benzyl chloride and alkali on the produot 
yields benzylsulphone unmixed with any sodium benzyl- 
sulphonate. The reaction of benzyl ohloride and alkali 
on sodium hyposulphite is very sharp, and may possibly 
be used for the quantitative determination of Iwpo- 
sidphitea. Attempts to form the sul^tanoe, HgSO or 
H£fiOH (which may be legarded os intermediate between 
hydrogen peroxide and hydrogen persulphide), and to 
prove its formation by the brazyl ohloride and alkali 
reaction, were all fruitless. — J. T. D. 

Sifikm hypochlorite ; Ikpreciaiion of dectrolytieaUy- 

mfodsatd §ol%Uion$ of . W. P. Digby, Paper r^ 

before Faraday Soo., Nov. 13, 1966. [Advance proof.] 

of experiments are given, showing that certain 
ecmiditifms of storage injuriously affect the stability of 
liypooldorlte solutiotts ; more partioutiurly contact, in 
irm bases, with dissimUar metau, resulting in galvanic 
is liable to result in decompositton. The relarive 
of dbffeierit nsetals is given as causing 
* (topretlUftlon, but tlM«e flgtm are stated to be 
dffiV'iiif urmuoi of the teoWv deiM 


may be called its stability coefficient.*' ‘ Detailed test 
are now being made with varioue hypochlorite eolntk^ 
both “chemical" and “ electrolytic, ** udfch a viwf i« 
simplify the methods, and a lurthw i^per is ivondasd. 


Ammaniuin saiU7 Hydrolysis of . A. NaUmeoi 

and A. Eiicker. J. prakt, Chern., JOOff, Tlv 

A MBTHon has been devised by the authors by 
of which the hydrolysis of ammonium salts was caloa< 
lated from the quantity of ammonia obtained by diStlHi' 
tion. By its use, determinations of the extent of hydto< 
lytic dissociation have been mode at the boiling poltd 
of aqueous solutions of the following compouniM 
Am monium chloride, bromide, and thiocyanate, ammonitttt 
sodium sulphate, NH4NaS04,3HgO ; ammcKcdutn sttlj^ata 
chromate, bichromate, and oxalate, (NH4000)iMt0 ) 
Mohr’s salt, (NH4)2804,Fe804,6Ho0 ; iron ammonitUli 
alum, \ cn \ o^Ir 



(NIU 

(NH4)f:_ _ 

trittmmonium phosphate, (Nll4)8Pt)4 ; and ammonium 
molybdate, (NH4)4M(>7(>24,4H20. The distillation o| 
pure solutions of ammonia gave results, which proved the 
absence of proportionality between the oonoentratlon of 
the solution and the partial pressure of ammonia. The 
latter was found to decrease considerably as the oQtioan« 
tration diminisbes, a oircumstonc© wnioh harmonises 
with the conclusions }>reviously drawn oonoeming the 
composition of aqueous solutions of ammonia. . The 
hydrolysis of salts increases with decreasing salt cancest- 
tration, although not in accordance with Ostwald*! 

equation governing the law of mass action; ■■X, 

a*—® 

which can be niad© to apply only to ammonium chloride 
and bromide, t.e., salts containing strong monobosio 
It is stated that titrations of ammonia, eapeeiaUy 
in dilute solution, should bo mad© with hy^- 
ohlorio acid. Sulphuric acid, owing to the diisooMtpn of 
ammonium sulphate, tends to exhibit an acid reaction 
at too early a stage, (See also Watson Smith, this J.. 
1806, 4.)-l>. B. ^ ’ 

Potaasium-lead chlorides. E. Lorenz and W. Iturikatabi 
Z. anorg. Chera., 1906, 51, 7l-~66. 

The authors determined the cooling curve of fused mixtnMi 
of lead ohloride and potassium ohloride, tito tnixtimeZ 
l>eing heated in a tube of hard glass in which a tImraiO- 
couple was fixed. Evidence was obtained of the lnMnlllU 
tion of three double chlorides, and the exietenoe of t 


compounds was confirmed by orystallographio exantinatUm 
of the solidified melts. The compound, 2Pb€l2,KCI, 
was obtamed as a nearly transparent, glassy maas^ ^ the 
surface of which a distinct orystallmo structure oddld^bo 
observed. The compound, PbCa2t2KCl, was ohtalirid 
in a fairly pure condition by repeated very alow 
of the melts, the solid being powdered €»aoh time beiOze 
fusing. It formed a mass m tighUy- pocked, well-deffnad 
crystals, which hod a tendency to appear in twhltcd 
prismatic forms. The crystals exhibited a diitii^ 
similarity to rhombic cerussite (PbOO^). The compouikd, 
PbC^,4KCl, was obtained by slowly cooling a melt ^‘1^0 
requisite composition, os a reddish-white maM of 
structure. Tne compounds, PbCl2,2KCl and PbuLlKCL 
decompose when heated above 440° Cl and Js^ iX 
respectively.— A. S. 


SlMm ; 


Dissociation of . H. v. WartMshCfi. 

physik. Chem., 1906, 56, 618—533. 


X 


Two methods were used, and it is shown that at ab()Att 
1100^ C. the reaction is trimoleoular. A porcelalOi httib 
of 13 O.C. capacity, with two long capillary antta. mi 
heated eieotvfcally, and the temperitare measu^ by a 
thermo-couple pla^ outside the bulb tof avoid 
aotlon, A current of steam was paeaod throng 
at diffareut rates, and the amounts of free hydzepn ‘UbA 
oxygen' formed 'were .meaeured >in a A amieMlir' 
gtadualed Id 0*03 0.0. At llAO* llm m 
and .IB zprim iririh,. 

mpda 'Um 
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hydrogen gas obtained eleoMytSoally. Corves drawn with 
tne obeer^ dissociations as minates and the reciprocals 
of the rates of flow of steam as abscissee enable the degree 
of dissociation for equilibrium at this temperature to be 
determined W extrapolation. The value found is 0*007 
per cent, ^e value calculated for a trimolecular 
reaction is 0*0078 per cent. Similar experiments with 
oarbon dioxide showed that at 1200°— 1300° the 
reaotion is probably trimolecular in this case also. The 
second method usm, suitable for higher temperatures, 
oonsiated in measuring the partial pr^sure of the hydrogen 
which diflttsed into a vacuous indium bulb placed in a 
oiorent of steam passing through an iridium tube heated 
to nearly 2000°. The temperature was measured by the 
optioal method, and is probably correct within 10° or 
15°. The degree of dissociation was found to l)o 1*18 
per cent, at 1882°, and 1*77 per cent, at 1984°. 

— A. T. L. 


Steam 7 Dissociation of . W. Nernst and H. v. 

Wartenberg. Z. physik. Cliein., 1900, 56, 634—547. 

Th» experiments wore made with apparatus similar to 
that described in the preceding abstract (flrst method), 
but the temperature was measured by means of a thermo- 
couple in a sealed, thin-walled porcelain tube placed 
in^e the porcelain bulb. The quantity of elootrolytiu 
oxyhydrogen gas added to the steam was determined from 
measurements of the current used ; the water used was 
slightly alkaline, to avoid the formation of hydrogen 
peroxide. Experiments were carried out at three tempora- 
tiues ; in each case, curves wore plotted having as 
ordinates, the oxyhydrogen gas found, and as abscisBOF*, 
the oxyhydrogen gas added, and were interpolated to 
fi^d’ihe equilibrium value at which the ordinates and 
absCissie of the curve are equal. The final values are 


^femperaturos. Degree of dissociation. 

1124° C. 0*0078 per cent. 

1207* 0*0189 per cent. 

128^ about 0*034 per cent. 


^ A ^Jbnnula is deduced from thermal data, from which 
the degree of dissociation at any temi>orature can bo 
calculated, and the agreement with the observed values 
is praotioidly complete. The formula is used to calculate 
the degree of dissociation of steam at several pressures 
a^ temperatures. 


Degree of dissociation (x) of steam at atmospheric 
pressure. 



per cent. 

Log. X. 

Temp, j <t 
absolute. |per cent. 

Log. X. 

1000 

8*00 X 10~* 

-4*523 

1800 

0*100 

- P-702 

1100 

1*82x10-* 

-.3*740 

1900 

0*364 

- 0*461 

1200 

S*18 X 10-* 

-3*000 

2000 

0*588 

- 0*231 

1800 

2*01 X 10~» 1 

-2*636 

2100 

0*036 

- 0*020 

1400 

8*61 X 10-* 

-2'066 

2200 

1*42 

+ 0*162 

1500 

2*21 X 10-s 

-1*665 

2300 

2*08 

+ 0*318 

leoo 

6*07 X KM 

- 1*206 

2400 

2*02 

+ 0*466 

1700 1 

0*106 

-0*080 

2500 

3*08 

4 0*600 


Values at intermediate temperatures may bo found by 
taking proportional differences of log. x. 


Degree of dissociaiion of steam at different pressures. 



PwlO atm. 

Pnl atm. 

Pb!> 0-1 atm. 

pnO-Ol atm. 

1 

IlSV',, 

$*00xlM 

o*we 

- 

6*46* KM 
6*76 icKM 



KSeuKM 

0*108 




The results are used to show that the eleobromotive loreo 
corresponding to the reaotion is 

1*232 -0*00085(f-17> volts, 

where t is the temperature (°C.), a vidue considerably 
higher than that obtained by direct measurements. 

—A. T, Li 

Carbon dioxide; Dissociation of r. W. Nemst and 

H. V. Wartenberg. Z, physik. Chem., 1906, 56 , 
648 -567. 

Thx method and apparatus used were similar to those 
described in the preening abstract. The carbon dioxide 
could be mixed with its dissociation products by sparking. 
It was found necessary to dry the gas very thoroughly, 
as water exercises a powerful catalytic influence on the 
reaotion. The degree of dissociation at 1205° C. was 
found to be 0*029 per cent. The degree of dissociation 
at 1300° C. is deduced indirectly from the equilibrium 
CO+H 2 O sffe CXI 2 +IL, and the results given in the 
preceding abstract The value obtained is 0*00414 per 
cent. Thermal data give a formula, connecting the degree 
of dissociation with the temperature, which agrees with 
these values. The following values are calculated from 
this formula: — 


Degree of dissociation (x) of carbon dioxide at (Umospheric 
pressure. 


Temp. 

absolute. 

i 

X j 

per cent. 

Log. re. 1 

Temp. 

absolute. 

X 

per cent. 

JtOg. X. 

1000 

1*58 xlO-* 

- 4*71 

1800 

0*507 

- 0*205 

1100 

2*00 X 10-* 

- 3*801 

1000 1 

0*978 

- 0*010 

1200 

8*94 X 10-* 

- 3*048 

2000 j 

1*77 

4* 0*248 

1300 

8*80 X 10-* 

- 3*410 

2100 ' 

8*08 

4* 0*481 

1400 1 

1*38 xlM 

- 1*861 

2200 1 

4*88 

4- 0*688 

1600 

4*06 X l(>-» 

- 1*302 

2300 1 

7*66 

4* 0*878 

1600 

0*104 

- 0*081 

2400 

11*8 

4* 1*064 

1700 

0*242 

- 0*617 

2600 1 

1 

15*8 

4* 1*200 


Degree of dissociation of carbon dioxide at different pressures. 


Temp. 

absolute. 

1 

PssiO atm. 

1 

1 P=!l atm. 

P«0*1 atm. 

1 

Ps= 0*01 atm. 

1000 

7*31 xlO-* ! 

1*68 X 10-» 

3*40xlO-» 

7*31xl0-» 

1600 

1*88 X 10-* 

4*06 X 10-* 

8*72xlO>» 

0*188 

2000 

0*818 

1*77 

8*78 

7*88 

2500 

7*08 

16*8 

30*7 

68*0 


—A. T. L. 


Water vapour and carbon dioxide ; Dissociation of at 

high temperatures. I. Langmuir. J. Amer. Chem. Soo., 
1900, 28, 1357—1379. 

The experiments described by the author were made 
with the view to test a suggestion of Nemst, that around 
a glowing metallic wire, in a gas capable of dissociating, 
there would probably be only very slight re-oombination 
of the dissociation products during the short time required 
for these to diffuse from the surtaca of the wire into the 
comparatively cold layers only a short distance from 
the wire ; and, also, that if the wire exerted a sufficiently 
strong cataljrtio action, there would be equilibrium at the 
surface of the wire, and hence the cold gas some distance 
from the wire would have the same compositiem as would 
have been the case had the whole gas been ui&orioly 
heated to the temperature of the wire. Experimenti on 
the dissociation of steam and carbon dioxide showed tiiat, 
by this metb<^ equilibrium around the wire is reached 
with great ramdity, and that the demree of dissociation is, 
within wide limits, independent of the velooity of 
current of gM passed over tho Rowing wire, the tempera- 
ture of the wim was sscertained by means of the dumgis 
in its eleptrical resistance. The renffts obtained mth 
steam and oarbon dioxide at temphratiirsi bettmmi 
KXXf and 30^ nbaelute were H and^ per 
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«4T«otagM» Mid would pobably be eipeoially useful in 
measunng ^wodation at presturea. In the oourse 
of the experiments, it waa found that datinum and 
datinum-rhodium (10 per cent, of rhodium) wires do not 
dieintegrate perceptibly in steam or carbon dioxide up 
to 1800*’ C.y out at I400®0. platinum-rho^um begins to 
disintegrate in steam.— A. S. 

Deacon [eA/ormcl process ; Emilibrium in the . G. N* 

Lewis. J. Amer. Chem. Soc., 1900, 28, 1380—1395. 
Previous investigations of 1-he Deacon process have been 
oonduoted under actual working conditions, in which the 
gases are passed over the catdyser too rapidly for the 
establishment of equilibrium (see Lunge and Marmier, 
Z. angow. Chom., 1897, 106). In the author’s ex{>eriments 
the oatalyser was prepared by boiling pumice stone, in 
pieces about the size of a pea, with hydrochloiic acid, 
saturating them with a 10 per cent, solution of ouprio 
chloride, and drying in a current of dry hydrochloric acid 
gas at 260® C., until evolution of water vapour ceased. 
On passing the mixture of oxygen and hydrochloric acid 
gas. no concordant results could be obtained until after 
several days, owing to slow changes in the oatalyser. The 
time required to attain a state of equilibrium in the 
gaseous mixture was greater the lower the ternporatuie, 
and the smaller the percentage of o.xygen present. A 
summary of the results obtained is ^iven in the following 
table, wherein x represents the ratio of free chlorine to 
total chi or ino in the final gaseous mixture, and K is the 
equilibrium constant of the reaction : — 


Temp. 

Average 

pressure, 

atmo- 

spheric. 

• 

MoU. of oxygen per 100 mols. 
of hydroclilorlc acid 

In original gas. 1 In final gas. 

x. 

K. 

862 

3*00 

02*7 

644*0 

0*860 

4*16 

852 

0*08 

29*7 

40*6 

0*808 

8*05 

386 

0*08 

827*0 

1070*0 

0*845 

2*04 

88S 

0*06 

48*8 

146*0 

0*804 

3*01 

410. 

>08 

327*0 

1700-0 

0*820 

2*40 

It is 

shown that the equilibrium constant, K, at 


any temperature can bo calculatinl by the formula : 
log K«n-7jr-- 1*8U, whore T is the absolute temperature. 

The yield of chlorine from a given mixture is greater 
the lower the tcmjwraturc. 

From the results obtained in this investigation, together 
with some results of Dola/.alok (Z. phvsilc. Ohem., 1898, 
26. 334), the E.M.F. of the hydrogen -oxygen cell at I 
26® C. is calculated to bo 1*207 volts, a result agreeing 
well with that previously obtained by the author 
(J. Amei. Chem. Soc., 1^0, 28, 168) m a different 
manner, viz,, 1*217 + 0*010 volts, but about one-tenth of 
a volt higher than the value accepted at present. — A. S. 

Oxygen and nitrogen ,• Mixtures of liquid , A. Stock 

and C. Nielsen. Her., 1906, 89, 3303—3397. 

Aa the result of a series of very careful experiments, 
the authors show that the boiling point even of dilute 
solutions of nitrogen in liquid oxygen is lower than that 
of |nire oxygen, and accordingly that liquid oxygen can 
be completely freed from nitrogen by boiling. On mixing 
equimmeoular weights of liquid oxygen and nitrogen 
at -197® 0., a rise in temperature of about ^®and a diminu- 
tion in ^lum© of about 4 per cent, arc observed ; those 
small changes are a8crU)ea to association plicnomona, and 
are of the same order as those observed on mixing in- 
different substances, such as hydrocarbons. — E. F. A. 

HermUe eleetrdytie vroeess. [Manufacture of hypo^ 
dhkrites.] C. V. Bigga XIA„ page 1102. 

super Mffide! SolvhUity of in f^roehloric acid. 
4tki:-hs podium cMoride soMons* 0tUrminoticfit of 
. ' 0d^r / ’ drgmiio tmpoHPdo,} ,W* S* 


Ikdy ; Chemical induetry of OQ -and Cokmr, 

jr., Oct. 27. 19Q0. 

OniKiOAL industries in Italy have been hant^oappa^ M 
the operations of ffsoal legislation and commeroiai tceAltei 
in addition to the soaroity of ores, the want of coal, dnPV 
ness of transport, and dimoulties in river communioiat^ 
Several largo factories have been erected of late for tlv 
manufacture of beetroot sugar, calcium carbide^ 
electrolytic production of caustic soda, and of nypo 
chlorites. The factories for making chemioal mnttMi 
and sulphuric acid have developed considerably. pro 
duction and value of chemicals, &c., daring the year 1801 
was as follows; — Sulphuric acid, 2,778,440 q^tale 
9,468,070 lire: calcium carbide, 273,149, 5,e^9$0i 
Buperphosphatos, 4,690,190, 87,391,730; lead oarhonate, 
4,988, 2,226,300 ; carbon bisulphide, 26,230, 725,4ld | 
nmgtiesium sulphate, 61,640, 360,880; sodium sulphatgi 
260,000, 826,000. (1 quintal sa 2 cwts., nearly; 261iren£l 
sterling.) The total value of the yearly output of the 
Italian chemical works is considerably over 100,000,000 
lire. A revival in the trade is also noticeable, which ii 
full of promise ; but it is thought that a mote general 
and at the same time more rational utilisation oi watM 
power, coupled with the progress that electro-ohemift^ 
18 making, would render it possible for many induittiei 
to be started in Italy which have hitherto only Costed 
in coal-producing countries. With the object of protecting 
and fostering chemical industry, an association under the 
stylo of “ Associaziono per Tinoremente e per la tutela 
deir Industria CJhimioa Italiana ” was formed in Tthly 
some months ago, with headquarters at Afilan, by an 
influential body of chemists, and supported since by owers, 

Enomsh Patents. 

Common salt ; Manufacture of by emporaiionftiff 

brine, G. R. Hay, Manistee, U.S.A. Eng. Pat .64^, 
March 6, 1906. 

The main through which the brine is conveyed to ^e 
** leg ” of an evaporating pan is also conneotad to tho 
upper portion of the pan by means of a pipe which POfOik- 
municates with the pan above the brine-oiroulating tubM, 
preferably at a point between the top of the tubes ana 
the normal surface of the brine when the apparatus is in 
use. The larger portion of the brine is supplied to this 
upper inlet ; the lower inlet may be disposed on the aide 
ot the leg ” nearest the elevator to prevent oloffgklg. 
A pipe is ai^ provided, leading from the brine midll to H 
rcHcrvoir above, from which another pipe leads to tile 
salt elevator. A portion of the brine is pumped tef tidl 
reservoir, which is provuitH.1 with R ball valve, and thence 
flows in regulated quantity to the pan bv way of the 
elevator, thereby washing the salt as it is efevam. TTUil 
salt wash feed ” may consist of the brine which steams 
from the salt. Thus, in triple effect apparatus, ih/o 
elevators of the first and second effects are fed a 
single reservoir, whilst the elevator of the third effot 
pan is fed by brine drained through the perforated 
of the salt bins, — A. G, L. 

Ferrocyanidea ; Manufacture of from gas-i^rifif^ 

masses or otJtcr ferrocyaniferous masses. T. BefiowCt^; 

Vienna. Eng. Pat. 8362, April 6, 1006, 

Masses of the material used in purifying gases, 4il^ 
having been washed with water, are neatM to about 00^: 0^ 
in an apparatus provided with stirring and looMWiing 
means; water is added, and slowly, by small porttom, 
on intimate mixture of 6 to 14 per cent, of Ume^ irilli 
4 to 10 per cent, of manganese peroxide, or its dqnrvidnttt 
of Woldon mud, of the weight of the moss treated, ait or 
oxygon being admitted throughout the process. The 
pr^uct is £ained and lixiviated, and the lixivittsa is 
worked up by known methods for the production of aUndi 
ferrocyauides. (Reference is made to Eng. Pat. dSSlt 
of 1876; and to U.B. Pat. 649.048 of 1900. 

Oxide of nitrogen ; Method of produeis^ — ^ W igesMS 
of exptoaiom evok as in exgdoiion engines. W* 
Kais^autern, Oetmany. Rim, Pat 
1906 , Ittt CJpnv., 

RBn;ft«Pat m604of 
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Oi^en bri^Ues ; Jllanufwiure of G. F. Jaubcrt, 

ParU. Eng. Pat. 12.202. May 25, 1906. Under Int. 
Conv.. May 29, 1905. 

Sm BV. Pat, 861,522 of 1905 ; this J., 1906, 885.— T. F. B. 


United States Patent. 

Stdphur ; Extradion of from gas-purifying materials. 

J. J. M. B^igneol, Nantes, France. U.S. Pat. 833,673, 
Got. 16. 1906. 

See Ft. Pat, 846,071 of 1904 ; this J., 1904, 1216.— T. F. B. 


Fkench Patents. 

Aluminium ; Manufacture of nitrogenised compounds 

5/ [for production of ammonia], O. Serpek Fr. 

Pat. 867,124, June 13, 1006. Under Int. Conv., 
June 20. 1005. 

The object of the invention is to produce nitrogenised 
compounds of aluminium, which, on contact with water, 
preferably under pressiire in an autoclave, and at a higher 
temperature than 100® C., give off ammonia. For this 
purple, aluminium carbide, alone, or mixed with ctarbon, 
alumina, or aluminium chloride, or any mixture of 
these ; or with metals, such as copper, aluminium, or 
iron, or their alloys, all in powder, is 8\ibjoctod at a high 
temperature to tne action of nitrogen or air, to which 
may be added hydrochloric acid gas or sulphuric anhydride I 
vapour. Instead of starting the process with a preformed 
aluminium carbide, a mixture of alumina with carbon 
may be heated, preferably by resistance in an electric 
furnace, in presence of nitrogen, with addition of one or 
more of the snbstaneeH contributory to the formation 
oi the required product already nanied.— K S. 

Sodium monosilicate; Manufacture of crystallised . 

W. N. Bacon. Fr. Pat. 366,896, Juno 6, 1906. Under 
Int. Conv., Nov. 23, 1906. 

See Eng. Pat. 24,226 of 1906 ; this J., 1906, 846.— T. F. B. 

Sail ; Process for making common — — . G. T. Holloway. 
Fr. Pat, 366,904, June 6, 1906. 

See Eng. Pat. 10,279 of 1006 ; this J., 1006, 768.— T. F. B. 


Vni.--GLASS, POTTERY, AND ENAMELS* 

{Continued from page 1046.) 

Enoush Patent. 

ifaste sand from glass-works commonly known as burgy ; 

Tfeaimtnl and utilisation of [a^ filling material 

for linoleum, leather, paper, d:c.\ W. Thompson, 
Birkenhead. Eng. Pat. 26,893, Dec. 23, 1906. 

Tee waste sand or burgy from plate glass worlcs is levi- 
gated, and the iiuest portions are used as a filling in 
miking linoleum, brown paper, American cloth, or 
laathek, boot soles and heels, noor coverings, Ac.— A. G. L. 


Feknch Patents. 

Glass furnaoes. H. G. Slingluff. Fr. Pat. 360,766, 
June I, 1906. Under Int. Conv., June 29, 1906. 

. Bee U,a Pat 804,775 oll905 i this J., 1906, 1231L^T.F.B. 


r i Oombimd — cofUaining a Imk and pots, 

■ 'pijmhm. W. J&kt. 8«7,780, Jviy 8, 1068. 

0fii» MM8.- T.F. ft. 


IX*— BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

{Continued from page 1046.) 

Wood supply of the world. Ch. of Com. J., 1906. |T.R,] 

The American Consul at Eibenstock, reporting <0 the 
world's supply of wood, states that the demand, insfiM of 
diminishing, as was expootod when coal came in use as a 
substitute for wood, has gone on increasing, uxt^ ^jthe 
question of a continued supply to meet the pr^nt 
rapidly increasing rate of consumption is a very serious 
problem. The coal mines of Belgium called for 1,742,740 
square yards of wood in 1903, Each year a renewal of 
old supports is taking place, and new ones are being put 
into now galleries. Kailroads use enormous quantities 
of wood in sleepers. The following table snows the 
importations of wood into the countries named : — 


England . . . 
Germany . . 
Franco .... 
Belgium 

Italy 

Denmark 
Spain .... 
Switzerland 


Cub. yds. 
16,342,600 
11,766,667 
8,406,300 
1,897,777 
915,148 
849,630 
392,222 
313,778 


The exportation of wood from the centres named below 
was as follows : — 

Cub. yds. 


Russia* 9,644,074 

Swodou 8,328,180 

Austria-Hungary 0,029,260 

Finland . 4,340,451 

Norway 1,961,110 

Bosnia- Herzegovina 642,674 


* Exclusive of Finland. 


North America, Siberia, Africa, India, China, Korea, 
and South America still contain great unutilised and almost 
unknown forests. Many African forests are really 
composed of nothing better than thin bushes, and Siberia 
is already bemg systematically subjected to de-forestins, 
which will also Degin in Korea in the near future. Korw 
America, however, at one time the wood storehouse for 
the world, has not now enough wood to supply its own 
demand, notwithstanding its ^6,656,000 acres of wooded 
area. It now' depends upon Canada, which, with its 
798,133,000 acres of forests, represents probably the 
largest single area of any country in the world. 

Timber ; ExfterimerUs on the strength of treated — — « 
W. K. HatU U.S. Dept of Agric., Circular No. 89, 
31 pages. 

This circular gives an account of an investigation of 
processes of preserving timlier, and the inffuenoe of the 
processes upon the strength of the wood. The tests 
were confined to sap-wood, both meen and seasoimd, and 
were made upon 11 -ft railroad sleepers, and upon small 
pieces out from them. The only preservatives used were 
zinc chloride and creosote. Teats were made of bending, 
compression jmrallol to the grain (both static and impact), 
compression at right angles to the grain, and fhesring 
(static). The tests were mode upon untreated pieces, 
treaiecl pieces, and treated pieces that were, if neoessary* 
re-soaked to restore the original doj^ee ol mdstitre. 
The capacity of the wood to Hold a sptke was al#o deter- 
mined, and the physical characteristics of the wood noted* 
The results ol the tests are given in a number of 4f>l^des, 
and the following general oonolusions alb 'dmivtt 
them:— The alteaming process is injurioua to Dnood, if 
it is oontimiod too mtig or beyond a oertidii pEMfure 
(temperature). The injurious effecte, or 
depend vpon the qnahty of the wood* and its of 
aoasonixub Fdr one wo^ tested (tobkAy the JMf* 
,.wetw MHb* four houmi d 20 lb. lor ria f * 
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the wood wee loaTahed and became dieoolound 
» o«rtai]i chirntion of tho steaming prooees the weight 
^ tne sleepera inex«a«ed» but beyond that point, the 
mcj oaie in weight was negligible. Greenwood that had 
Djen steamed and saturated* showed weakness hi pro- 
portioii to the duration of the steaming process and the 
pressure attained therein, but if air-dried the specimens 
^gained the greater part of their strength, provided the 
vtMining process had not exceeded the limits of safety. The 
vied specimens, if again immersed in water, were weaker 
th^ natural wood sirnilarl^' dried and re-soaked. Wood 
treated with sine chloride was not weaker than steamed 
w<^ under static loading, but was weaker imder impact, 
and also weaker than natural wood. The presence of 
creosote does not of itself affect the strength of the wood, 
probably because it does not enter the cell walls, but 
only fills the openings of the cells. It does however 
retard the rate at which wood will season. The steamed 
and creosoted wood was weaker than the natural wood, 
but not weaker than the steamed wood. — W. C. H. 

JHustev of Paris ,* Pc^sefirches on De Forcrand. 

Hull. Soc. Chim., 1900, 85, 781-790. 

Thi author has made some experiments on the heats of 
solution in water of the various modilications of calcium 
sulphate. For gypsum, CaS 04 . 2 H 20 , ho acioepts 
Thomsen’s value of 330 calories with reserve ; for the 
hemi-hydrato, CaSC^.^HjO, he finds 3660 ; for anhydrous 
calcium sulphate, CaSO^, prepared at 166° C., 6666 ; 
and prepared at a red heat, 2920 ; Thomsen’s value for 
anhydrous calcium sulphate prepared at a low tem- 
perature being only 4440 calories. The author lielieves 
that anhydrous calcium sulphate consists of a polymeric 
modification, which is incapable of changing to the 
hemihydrate in jiresonce of water, the formation of hemi- 
hydrate with its high degree of solubility in water being 
necessary fbr the formation of the difllcultly soluble 
hydrate, 0a8O4.21Lj(). On the other hand, anhydrous 
calcium sulphate formed at low temperatures is not 
condensed, and readily takes up water to form tlie hemi- 
hydrate, which then passes into solution, the dihydrate 
C^ 04 . 2 HaO crystallising out.— A. G. L. 

Portland ttmerUs ; Some conditions influencing constancy 

of volume in . E. D, Campbell and A. H. White. 

J. Amer. Ohera. Soo., 1906, 28, 1273—1303. 

A 8SB1SB of experiments has been made with the view 
of studying the effect of changes in chemical compoaition 
U|K)n the properties, especially the constancy of volume 
of finished cement. The present paper deals with cements, 
not very higWy limed, in which the percentages of alumina 
and iron oxide are together less than half of the silica. 
The tests were made with bars of neat cement, and the 
changes of volume wore determined by direct micrometric 
measurements ; added materials, such as sand or crushed 
stone, act simply os diluents, so for as constancy of 
vedume is concerned, and would render the results less 
comparable. The detailed results are set out in tables. 
They show that free lime in Portland cement is not slaked 
during the mixing and setting of the cement, nor does 
it become completely hydrated until after about 14 days, 
even when the oement is immersed in water. This gradual 
idakii^ is the oauM of the abnormal expansion of cements 
containing free lime. When the cement is kept under 
water, any evil effects due to the presence of free lime 
are shown within two months ; when the cement is employed 
ia placw where it is usuallv dry, the expansion due to 
hydbation of free lime will oe more graduah but several 
-tmies greater in volume, and after several months may 
become so g^t as tp cause complete disintegration. 
Cement containing foe© lime can be rendered quite safe 
by ageing the ground cement, or by exposing the clinker 
to ^ Weather, until a pat will snow a perfect boiling 
teat An exposure of thm months is usually sufficient 
ih the ohse of clinker, whilst under favourable conditions, 
m[0iind oement may bo properly aged in on© month. 
boUing teet affords a reliabU) method for detecting 
dCIree 
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influence when the oement is used in plaqee 
it is always dry. In oases where the eemeiit lu< wi 
for a part or the whole of the time, howevntv 1*^ 
mamesia is very injurious owing to its very slow hydgbth 
and consequent expansion. The expansion is ja 
appreciable until after two months even when the oqmai 
is kept immersed in water ; it becomes distinotly evidm 
after a year, and continues at an increasing rate for i 
least five years and probably longer. The deletetim 
effect of free magnesia is not destroyed by ageing ^ 
cement. Free magnesia cannot be deteotra wirii be 
tainty by the boiling teet. The slow hydration of in 
magnesia is probably the cause of the expansion, frequaat] 
acoomponiea by more or leas complete distntegrattoi 
often observed in cement structures after the lapse \ 
several years. When raw materials containing megnleeiui 
carbonate ore used, if care be taken to grind them erixeme] 
fine (see this J., 1003, 1348), then where the amount i 
total magnesia does not exceed 3 per cent, a well*iuad 
oement should not contain snfficient free magneaiia t 
produce injurious expansion under any oonditiioiMi < 
practice. In structures where suitable provislcm oett I 
I made for expansion joints, more than 3 per cent, of tot< 
magnesia may be allowed, but even under these oiroun 
stances the amount should not exceed 5 per cent, OembE 
intended for use where constancy of volume is of pan 
mount importance should always be aged ; a disadvantaj 
of this course is that the cement tends to become vur 
quick-setting, but if the ageing be continued for a ipll 
ciently long period, the cement becomes slow-settlu 
again. (See also this J., 1902, 1396.). — A. S. 

Enousu Patents. 

Stone ; A rtifimU . T. M. Thom, Cheshunt, 

Eng. Pat. 20,070, Oct. 4, 1906. J 

The object of this invention is the production of luiiffioii 
limestone for building puri>oses. The d^ris from 
ing and dressing stone is erushed and screened to reduoe i 
to its natural granular oonditiou. The crushed rooMi 
is mixed with lime, with or without the additum df ooloui 
ing matter, and the mixture slaked and moulded into btoeki 
which are dried and finally carbonated. Building matecil 
so made is claimed os a new article of manufaotuto* 
also Eng. Pat. 13,467 of 1900 ; this J., 1001, 719.)— W.Ufi 

Stone, blocks, pipes, and briquetted from dag ; ManufOidUf 

of artifwiol . A, J. Boult, Londpn. From jC^ 

Miisener Borgwerks Aktien- Verein, Crouethal, 

Eng. Pat. 2207, Jan. 20, 1906. 

Slats Fr. Pat. 362,808 of 1900 ; this J., 1906, 760,— T. F. I 

Bricks ; Burning , and kUns therefor, 3, Parieeii, Wbfl 

Bromwich, Staffs. Eng. Pat. 20,153, Oot 6, 1908. 
Ths improved method of burning bricks in a kiln, oomktl 
in first causing the heat to pass upward from tbe ffrki 
holes to and tniough the bricks in tne upper part of th 
kiln, and down through the mass to the main neatifkx ffu 
in the fioor of the kil^ and when these bricks 
sufficiently burnt, causing the heat to pass directly 
the firing noies, through holes in the back walla of the fte^ 
holes, to the bricks in the lower part of the kiln, ths^iea I 
j the main heating flue. To put this method into pEOcM 
I the back walls of the firing holes are provided wiito n lunoa 
I brick or stopper, which can be pushed into the ^ 

j proper time of the burning, to allow beat to pa^ 4*8^^ 
i mto the lower part of the kiln from the IHm 
K eferenoo is made to Eug. Pat. 22,662 of 1891.— W, CL iS 


I Tunnd kilns for burning bricks, briquettes, omd ike lil/t 
I £. K. ButcUffe and F. Speakman, both of 
j Isaacs. Eng. Pat. 20.646, Ocl 12, 1905, 


lx a tunnel kiln, for continuously drying, hundhg, ikit 

cooling bricks, dec., a movable dompar is 

tho cooling and combustion ohamlnn^ m 
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i« mn air aupply passage in the floor of the kiln, and 
boiow the wa^on plaiforms^ which are consequently 
cooled by the incoming air ; the air from this passage 
enters the further end of the cooling chamber. There is 
an outlet from the drying chamber, and means are provided 
for producing the necessary draught through the kiln. 
The wagon platforms fit into grooves at the sides of the kiln» 
which is thus divided into two horizontal portions, through 
the lower of which the incoming air pcMses. The damper 
between the cooling and combustion chambers touches a 
yragon platform, and thus forms a cross- partition. In 
oonneoti(m with these kilns, claim is made for use of a 
ooal'fired furnace, connected with the combustion chamber 
by a flue into which the hot-air flue leads, provided 
with adjustable means of supplying air above and below 
the grate, and for supplying steam below the grate. The 
use of fuel-supply hoppers, provided with counterpoised 
bell dampers for the introduction of fuel without an undue 
amount of cold air, is also claimed. By a modifleation of 
the kiln, by a suitable arrangement of the flues, heated 
air cim be taken direct from the cooling chamber to the 
drying chamber, and the products of combustion can 
taken direct from the oorabustioii chamber, and not 
allowed to enter the drying chamber, either by a separate 
flue to the stack, or by a separate stack. — W. C. H. 

Britks ; Manufaeturt of . A. Gordon, Weiser, Id., 

U.8.A. Eng. Pat 7927, April 2, 190(1. Under Int. 

Conv., May 4, 1905. 

Sxi U.S. Pat 809,053 of 1900 ; tliis J., 1900, 123.— T. P. B 


IKood and goods of different kinds ; Apparatus for heating^ 

steaming^ and chemically treating , and for drying 

Much goods, C. MoWhirter, London. Kng. Pat 6681, 
March 20, 1900. 

Tkm present patent relates to a modifled form of tho 
ajn^atus described in Eng. Pat. 14,869 of 1904 (this J., 
1906, 44S). The apparatus consists of an oven or boiler, 
within which is a steam generator, heated by a coil through 
which high-pressure steam is passed. 8team is passed 
from the inner generator through a piiK> controlled by 
a valve into tho oven or boiler; in order to produce a 
vacuum in the oven, it is provided with an ejoctoi, steam- 
tight cover, safety-valve, &c. Reference is made to Kng. 
Pat. 4680 of 1885.—W. C, H. 


Unitbo Statk.s Patbnts. I 

JCiln for humittg clayware. F. W. Butlorworth, Danville. ' 
III, U.S. Pat. 820,831, July 24, IWO. I 

The iula consists essentially of a vertical shaft, joined ■ 
near its bottom to a chamber slightly inclined to tho 
horizontal. The furnace gases are introduced near tho i 
top of the shaft, pass down it, and then go up the inclined i 
ohaihber, being then drawn by a fan into a chimney. | 
The raw clay goods (bricks, &c.) are stacked on trucks ■ 
which roll by their own weight down tho inclined chamber, 
on to the top of a ^draulic elevator, placed at the 
bottom of the shaft. This elevator raises one truck at 
a time to a point in the shaft corrospondmg to tho roof | 
of inclinra chamber. At this point supporting rods ! 
are pushed below the load of bricks through holes m the ; 
kiln, in such a way as to relieve the truck entirely of the ■ 
weij^t of the load ; tho trucks are constructed of I-beams i 
plsCed londtudinally on the axles in such a way as to i 
facilitate this operation. The elevator with the empty ' 
truck then sinks ; the truck is removed through an opening ; 
in the shaft opposite to the inclined chttml>er ; tho next i 
truck is rais^ on the elevator after withdrawing the j 
supporting rods, and all the operations repeated. In i 
this way a practically continuous movement of the bricks 

Z the shaft, and their gradual burning is secui-ed. At I 
top of the shelt a similar method of introducing 
anpnorting rods into the spaces between the brioks is 
OM iw with^awing a truoltf id of burnt bricks at a time. 
Afr is UUpplied at various points in the kfln to promote 
and alsp h>^ op« /the humt l^ks at the top 
hsndhng.-iA. 4 


Cement ; Apparaiue for prodwing — — . R. C. Car- 

penter. Ithaca, N.y. U.S. Pat. 888.918. Oct. 23. 1908. 
The upper end of a rotary cement kiln is oonneotod 
with a hood from which the burnt gases from the kiln 
pass to an economiser and an upright water-tube boiler 
having widely spaced vertical tubes. The gases are 
finally drawn oy an exhaust fan into a stack. *^6 boiler 
is provided with an auxiliary furnace, situated close to 
the hoods, and provided with suitable flues and dampers. 

A. G. L. 

Cement ; Magnesium , and process of maunfafitwriM 

same. W. Jeroch. Berlin. U.S. Pat. 833.930. 

1906. 

See Fr. Pat. 303.103 of 1906 ; this J., 19061. 848.— T. F. B. 
Fbbnoh Patents. 

Marhht granite, d?c. ; Manufacture of artificial . 

L. Lefranc. First Addition, dated May 26, 1006, to 
Ft. Pat. 365,222, of May 23, 1906 (this J., 1906, 1178). 

By running the molecular mixture of fused fluorspar and 
calcium sulphate, entitled “ spathite '* and claimed in 
the principal patent, into moulds containing flints, pebbles. 
&c., a kind of concrete is obtained. By suitahle dis* 
position of tho flints, &o., to which carborundum may 
also bo added, in the moulds, patterns may be obtained. 
Or else, the moulds may contain a metallic skeleton, 
instead of the flints, &c.. in which case a reinforced 
spathite,” similar to reinforced concrete is obtained. 
Finally, the oalcium sulphate may be replaced by barium 
sulphate, or strontium sulphate, or by a mixture of the 
two. — A. G. L. 

Silicatee of lime ; Process for increasing the hindittg power 

of bask . W. Schumacher. Fr. Pat. 360,766, 

June 1, 1906. ^ 

The binding power oi basic silicates of lime, e.g., Portland 
cement, blast-fumaoe slag, &c., is greatly increased by 
adding finely powdered quartz, and submitting the 
mixture to the action of steam under pressure. — A. Q. L, 

Agglomerate for building materials, and process of making 
the same. C. Gramicoia. Fr. Pat. 366,879. June 6, 
1906. 

Volcanic scoriae, puzzuolana, tufa, &c., is mixed with 
one-twelfth its weight of well -slaked lime, oompresBed 
into bricks, tiles, &c.. and treated for 10 hours in an 
autoclave under a pressure of six to eight atmospheres. 
The bricks, &c.. obtaimd are claimed to bo of great 
strength. If they are then burnt, a very refractory 
material is said to be obtained. The sooriee, &c., may be 
partly replaced by sand, gravel, or calcareous material ; 
in tho last case a little cement is also added. In any 
case a suitable colouring material may be added. — A. G. L. 

Clay and similar plastic materials ; Method of treating 
. A. A. Scott. Fr. Pat. 367,776, July 6, 1906. 

See U.S. Pats. 816,386 and 816,386 of 1906; this J., 
1906, 427 and 428.— T. F. B. 

X.— metallurgy. 

{Continued from page 1062.) 

High carbon steels ; Heal treatment of some — W. 

CampbeU. J. Amer. Caiem. Son., 1906, 28 , 1304—1322. 
The author gives an account of some work carried out in 
conjunction with Committee F on the “ Heat Tleatment 
of Steel,” American Society for Testing Materials. The 
steels examined had the following composition ; — 
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the wood wee loaTahed and became dieoolound 
» o«rtai]i chirntion of tho steaming prooees the weight 
^ tne sleepera inex«a«ed» but beyond that point, the 
mcj oaie in weight was negligible. Greenwood that had 
Djen steamed and saturated* showed weakness hi pro- 
portioii to the duration of the steaming process and the 
pressure attained therein, but if air-dried the specimens 
^gained the greater part of their strength, provided the 
vtMining process had not exceeded the limits of safety. The 
vied specimens, if again immersed in water, were weaker 
th^ natural wood sirnilarl^' dried and re-soaked. Wood 
treated with sine chloride was not weaker than steamed 
w<^ under static loading, but was weaker imder impact, 
and also weaker than natural wood. The presence of 
creosote does not of itself affect the strength of the wood, 
probably because it does not enter the cell walls, but 
only fills the openings of the cells. It does however 
retard the rate at which wood will season. The steamed 
and creosoted wood was weaker than the natural wood, 
but not weaker than the steamed wood. — W. C. H. 

JHustev of Paris ,* Pc^sefirches on De Forcrand. 

Hull. Soc. Chim., 1900, 85, 781-790. 

Thi author has made some experiments on the heats of 
solution in water of the various modilications of calcium 
sulphate. For gypsum, CaS 04 . 2 H 20 , ho acioepts 
Thomsen’s value of 330 calories with reserve ; for the 
hemi-hydrato, CaSC^.^HjO, he finds 3660 ; for anhydrous 
calcium sulphate, CaSO^, prepared at 166° C., 6666 ; 
and prepared at a red heat, 2920 ; Thomsen’s value for 
anhydrous calcium sulphate prepared at a low tem- 
perature being only 4440 calories. The author lielieves 
that anhydrous calcium sulphate consists of a polymeric 
modification, which is incapable of changing to the 
hemihydrate in jiresonce of water, the formation of hemi- 
hydrate with its high degree of solubility in water being 
necessary fbr the formation of the difllcultly soluble 
hydrate, 0a8O4.21Lj(). On the other hand, anhydrous 
calcium sulphate formed at low temperatures is not 
condensed, and readily takes up water to form tlie hemi- 
hydrate, which then passes into solution, the dihydrate 
C^ 04 . 2 HaO crystallising out.— A. G. L. 

Portland ttmerUs ; Some conditions influencing constancy 

of volume in . E. D, Campbell and A. H. White. 

J. Amer. Ohera. Soo., 1906, 28, 1273—1303. 

A 8SB1SB of experiments has been made with the view 
of studying the effect of changes in chemical compoaition 
U|K)n the properties, especially the constancy of volume 
of finished cement. The present paper deals with cements, 
not very higWy limed, in which the percentages of alumina 
and iron oxide are together less than half of the silica. 
The tests were made with bars of neat cement, and the 
changes of volume wore determined by direct micrometric 
measurements ; added materials, such as sand or crushed 
stone, act simply os diluents, so for as constancy of 
vedume is concerned, and would render the results less 
comparable. The detailed results are set out in tables. 
They show that free lime in Portland cement is not slaked 
during the mixing and setting of the cement, nor does 
it become completely hydrated until after about 14 days, 
even when the oement is immersed in water. This gradual 
idakii^ is the oauM of the abnormal expansion of cements 
containing free lime. When the cement is kept under 
water, any evil effects due to the presence of free lime 
are shown within two months ; when the cement is employed 
ia placw where it is usuallv dry, the expansion due to 
hydbation of free lime will oe more graduah but several 
-tmies greater in volume, and after several months may 
become so g^t as tp cause complete disintegration. 
Cement containing foe© lime can be rendered quite safe 
by ageing the ground cement, or by exposing the clinker 
to ^ Weather, until a pat will snow a perfect boiling 
teat An exposure of thm months is usually sufficient 
ih the ohse of clinker, whilst under favourable conditions, 
m[0iind oement may bo properly aged in on© month. 
boUing teet affords a reliabU) method for detecting 
dCIree 
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influence when the oement is used in plaqee 
it is always dry. In oases where the eemeiit lu< wi 
for a part or the whole of the time, howevntv 1*^ 
mamesia is very injurious owing to its very slow hydgbth 
and consequent expansion. The expansion is ja 
appreciable until after two months even when the oqmai 
is kept immersed in water ; it becomes distinotly evidm 
after a year, and continues at an increasing rate for i 
least five years and probably longer. The deletetim 
effect of free magnesia is not destroyed by ageing ^ 
cement. Free magnesia cannot be deteotra wirii be 
tainty by the boiling teet. The slow hydration of in 
magnesia is probably the cause of the expansion, frequaat] 
acoomponiea by more or leas complete distntegrattoi 
often observed in cement structures after the lapse \ 
several years. When raw materials containing megnleeiui 
carbonate ore used, if care be taken to grind them erixeme] 
fine (see this J., 1003, 1348), then where the amount i 
total magnesia does not exceed 3 per cent, a well*iuad 
oement should not contain snfficient free magneaiia t 
produce injurious expansion under any oonditiioiMi < 
practice. In structures where suitable provislcm oett I 
I made for expansion joints, more than 3 per cent, of tot< 
magnesia may be allowed, but even under these oiroun 
stances the amount should not exceed 5 per cent, OembE 
intended for use where constancy of volume is of pan 
mount importance should always be aged ; a disadvantaj 
of this course is that the cement tends to become vur 
quick-setting, but if the ageing be continued for a ipll 
ciently long period, the cement becomes slow-settlu 
again. (See also this J., 1902, 1396.). — A. S. 

Enousu Patents. 

Stone ; A rtifimU . T. M. Thom, Cheshunt, 

Eng. Pat. 20,070, Oct. 4, 1906. J 

The object of this invention is the production of luiiffioii 
limestone for building puri>oses. The d^ris from 
ing and dressing stone is erushed and screened to reduoe i 
to its natural granular oonditiou. The crushed rooMi 
is mixed with lime, with or without the additum df ooloui 
ing matter, and the mixture slaked and moulded into btoeki 
which are dried and finally carbonated. Building matecil 
so made is claimed os a new article of manufaotuto* 
also Eng. Pat. 13,467 of 1900 ; this J., 1001, 719.)— W.Ufi 

Stone, blocks, pipes, and briquetted from dag ; ManufOidUf 

of artifwiol . A, J. Boult, Londpn. From jC^ 

Miisener Borgwerks Aktien- Verein, Crouethal, 

Eng. Pat. 2207, Jan. 20, 1906. 

Slats Fr. Pat. 362,808 of 1900 ; this J., 1906, 760,— T. F. I 

Bricks ; Burning , and kUns therefor, 3, Parieeii, Wbfl 

Bromwich, Staffs. Eng. Pat. 20,153, Oot 6, 1908. 
Ths improved method of burning bricks in a kiln, oomktl 
in first causing the heat to pass upward from tbe ffrki 
holes to and tniough the bricks in tne upper part of th 
kiln, and down through the mass to the main neatifkx ffu 
in the fioor of the kil^ and when these bricks 
sufficiently burnt, causing the heat to pass directly 
the firing noies, through holes in the back walla of the fte^ 
holes, to the bricks in the lower part of the kiln, ths^iea I 
j the main heating flue. To put this method into pEOcM 
I the back walls of the firing holes are provided wiito n lunoa 
I brick or stopper, which can be pushed into the ^ 

j proper time of the burning, to allow beat to pa^ 4*8^^ 
i mto the lower part of the kiln from the IHm 
K eferenoo is made to Eug. Pat. 22,662 of 1891.— W, CL iS 


I Tunnd kilns for burning bricks, briquettes, omd ike lil/t 
I £. K. ButcUffe and F. Speakman, both of 
j Isaacs. Eng. Pat. 20.646, Ocl 12, 1905, 


lx a tunnel kiln, for continuously drying, hundhg, ikit 

cooling bricks, dec., a movable dompar is 

tho cooling and combustion ohamlnn^ m 
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^m« ohMged ^ elmtrioitjr. aiul th« 
bftoluitTOke, or the sudden disehuge of the ijxdiiojiig 
cloud, might cause a spark. This danger is remote, hut it 
w easily and completely provided agadnst by good earth- 
connection.— J. T. D. 

NUridu of sine, (duminivm, and iron, A. H. White and 

So®'. 1»0G, 88, 

1343—1360. 

Tbs moat favourable temperature for the action of dry 
gw on aino dust is 600° C., but the nitride 
}tfO(hioed decomposes to a considerable extent even 
at its tenHierature of formation, and cannot therefore 
be obtained in a pure state by this method. The purest 
specimen obtained by the authors contained 10*0 per 
cent, of nitrogen as compared with the 18*62 per cent, 
required by the formula, ZnsNg. The product has 
promrties similar to those of the nitride, prepared 

^ >«) by’h.’L&e'^c 

amid^ it is probably a solid solution of the nitnde in 
metaiUo aino (compare Baur and Voerman, Z. physik. 
Chenu, 88 , 407). Finely-divided aluminium and iron 
are also attacked by ammonia gas, the most favourable 
^psretures being 700° and 4(a°— 476° a respectively. 
The best preparation from aluminium contained 1*8 
per cent, and from iron 10*1 per cent, of nitrogen. The 
iiw preparations are rererded by the authors as solid 
solutions of iron nitride, FejNj, in metallic iron.— A. S. 

Molf/bdenum PrepanUioti of fuicd . H. Biltx and 

K Gartner. Ber., 1900, 89. 3370—3371. 

Thu aluminothermio preparation of molybdenum has 
hitherto given a very poor yield, on atsoount of the volatility 
of molybdenum trioxide. The authors find that the 
yield is largely increased by substituting the dioxide for 
the trioxide. The dioxide is easily obUined by reducing 
the itioxide at a red heat in a stream of hydrogen^ 
80 mms. of it fired with 21 grms. of aluminium powder 
yielded 62 grms. (calc. 664) melted molybdenum of 
88»6 per cent.— J. T. D. 

Piaiimm prodwstion in 1006. Mining World. [T.R.] 

A BllMABxxBis rise in the price of platinum and a greatly 
, increased production in the United States took place in 
1906. Early in March, 1906, the price of ingot platinum 
advanced from $19.60 per ounce to $21, thus surpassing 
that of gold. On April 1, 1906, the price fell to $20.6<), 
and remained firm at this quotation until February 1, 
1906, when it rose to $26, where it remained until Sept, 1, 
when it leaped to $34. The production of platmum 
’ in the UniW States increased from 200 oa. in 1904 to 
318 oa. in 1906. The rise in the price of platinum and 
increased production in America may be ascribed 
^ the growing demand and to the reduced yield of the 
Russian placers. This reduction of the output is due 
to the fact that the entire product for a varying term of 
yo«f twaa bought up under contract and at prices that 
now seem ridioulousfy low. As the mine owners receive 
only the fixed price, they do not participate in any gain 
due to rise in value, and are therefore not desirous of a 
lam production, but are husbanding the limited reaouroes 
of thife mines until such time as they can dispose of their 
product to better advantage. Meanwhile the small 
miim, which, generally speaking, are not hampered by 
such agreements, are working to their full capacity, to 
take advantare of the stimulated prices ; but their entire 

a ttt is (uiTy a small percentage of what is usu^y 
uoed. A greatly increased consumption of platinum 
le electrical and chemical industries, together with 
this stringenoy of supply, accounts for the prevailing 
high pfioea. The examination of black sands oommenoed 
in 1996 by the United States Geological Survey has 
done much toward placing platinum mining in America 
upon u stable footing, and developing it into a permanent 
and profitable industry. Not only have many discoveries 
Of piatinum in new localities been ma4e, but the tests 
huve^^rmioed the fact that there are districts which 
, ; ooutMu smrMaiiig quantitifls bf pbadfemin. Rlatinum is 


rntthl is aisq rarely found in Alaska, and in the gold* 
reaiifig sands of Coroial River, Porto Rico, Isowted 
wurrences of single nuggets or mere traces of the mnw 
have been found m many other counties of these states, 
re well re in four of the eretem states, namely, New York, 
Pennsylvania, North 6w<fiina and Georgia. In many 
of these localities the metal occurs but sparingly. 
more promising fields are in the ooimtles ^southern 
Oregon and northern California. With proper method 
a oonsiderable annual output should be obtained. The 
platinum metals are usually found in working gold placers, 
especially where the gravels are derived from peridotites.* 
Many have been convinced for a Jong time that it would 
pay to save the platinum in the gravels, if it could be 
done by some inexpensive methM. The experiments 
of the United States GeoJogtoal Survey have shown 
conclusively that 96 to 08 per cent of the precious metals, 
both gold and platinum, contained in the sluice box 
sands, can be saved on concentrating tables of the^Rhlder 
Wilfley type, such as are used m everyday praotiee; 
and that in most oases the concentrates thus obtained 
will represent less than I per cent of the total weight of 
sand fed to the table ; a test on 16 ok. of black sand, 
recovered from 200 lb. of original gravel, yielded 9*7 grm. 
of platinum, and 0-028 grm. of irodosmium. The imports 
of platinum into the United States during 1905 were 
valued at $2,173,263, re against $l,8797l66 in 1904, 
an morease of $294,108. 


Mintral induMry of Peru. 

1906. 


Bd. of Trade J., Nov. 1, 
[T.R] 

I)uM»o the first half of 1903, the number of mining 
claims recorded in the register was 6,810, subject to a 
charge of £9,762, while the rejpster of the first half of 
1906 contains 10.421 mining claims, which pay in taxes, 
fines, Ac., £82,357. The following is a rieufni of the 
mineral production during 1006: — 


Quantities. 

Gold* Kilos. 788 

Silver* „ 176.000 

Copwr Tons 11,000 

Lead 1,270 

Petroleum, crude .... „ 40,700 

Coal 72,606 

Salt 21,083 

Borates 1,604 

Nickel KUOS. 1,778 

Mercury 1,664 

Bismuth Tons 12 

Molybdenum and vana- 
dium in small quan- 
tities not stated. 


Value. 

£ 

97.072 
648,000 
622,868 
6/i80 
124,260 
98,300 
21^038 
14,346 
146 
340 
6, (MM) 


Total value — ..£1,630,179 

* In ban, in metallurgical producti, and ores. 

Enoxjsk Patibts. 

Ores ; Dry eonoeniralion of . A. J. Boult, London. 

From H. M. Sutton, W. L. Steele, and E. G. Steele, 
Dallas, Texas. Eng. Pat 17,601, Aug. 1905. 

Sbb Fr. Pat 366,686 of 1906 ; this J., 1906, 1062.— A. Q. L. 

Sulphide ores ; Trealmeni of . J. E. Bouefield, 

London. From F. Maokay, Melbourne, and A^ J. 
Beckwith, South Yarra, Auatralta. Eng. Pan 20,880, 
Oct 9, 1006. 

Gold, stiver, aino, lead, and other metals are obtained 
from Comdex sulphide ores by fihely powdering the 
ores, and blowing the powder, mixed with air, into a 
chamber ^eviousTy hea^ by p^uoer gre to 
point of the sulphide ores, T^e air ourrent keeps 
powder ip suspension in the chamber, oghllrea ‘ 
a fame coneisling of aipc oxide, lead 
being obteipbd batidee gases dop^Ming sulpha 
and tripxide^ H the ore is nbi Meh 4ni “ 
to meintniii th^, chreoVr ^ 









Ivopet oxid«^oiL eattriMieoui hiMt may »ap^ 
or ooftT-duat or |Mrodtiioer jm blown In. Th^ ftime 
ow dtiit Obtain^ ate ettW paaeod Into tettlinff 
^inmoMi Of dltoring appamtui, or they may be paeaed 
wto wet oondeniation oMmbere. The aino" oxide may 
be iMoad out from the lead eulphate by treatment wiw 
#ulpbitrio aold, whloh may be made frrom the oxides of 
m^dilir oontaiaed in the gaees obtained by the reaoticm. 
The insoluble residue may then be smelM as usual. 

, —A. Q. L. 

ores or compounds ; Reduction of , 0. P. 

Townsend, Washington, U.S.A. Eng. Pat. 6Me, 
March 19, 1906. 


' IJjnTvn Sxavw Pamnw. ' ■ . 

Jfetaf-heariii^ ores, «bo. t fttfiding ttfrwdMy W, 

H. James, Media, Pa. U.sTpat. 868,994, Ooi l4 19 ^ 
Trs ore is passed in a loose state thrott|^ a retort, ]|iea^ 
externally, from which air is excluded, and in which watir? 
gas it gmerated. The escaping water>gai is treht^d 
the removal of other gases and volatile compounds tikwdbd 
off from the ore.— *A. 8. 

Oftes ; Method of smdUing , A. J. As*| |p V!>* 

to P. K. Hoover, Chicago, HI. U.8. Pai 831,409, 
Got. 16, 1906. 


I7.a Pat 816,861 of 1906 ; this J., 1906, 381.— T.P.B. 

Metals, msMaids, op^,if^r alloys : Process for the pro- 

dUigian or isolation of . K. A. Khhne, Xhesden, 

Gwwany, Eng. Pat 20,884, Got 14, 1005. 

®ln IV. Pat 864,329 of 1906 ; ; this J., 1906, 890.— T. F. B. 

Minsnds^ Separation of H. h. Sulman, H. P. 

Kii!iMtriok*Pioatxl. and J. Ballot, Iwndon. fing. Pat 
!W,71l, Deo. 21, 1906. 

fil/i Fr. Pat 868.419 of 1906 ; this J., 1906, 890.— T. P. B. 

IGcid and silvsrl metals ; EsAroiction of from Uieir 

ores. J. Turtmi, Johannesburg, Transvaal. I^g. 
Pat 25,672, Dec. 9. 1906. 

Tm process described is designed especially for the 
extraction of geld and silver, but may also be used for 
platinum and base metals. It oonsists in syatematioaliy 
‘treating ^e powdered ore, after roasting if it contains 
f>!^tes, in vats with a solution containing : water, 
400 lb. ; sulphuric acid, 80 ; sodium chloride, 40 ; 
eodlum or potassium nitrate, 22^ ; sodium or potassium 
permanganate, 2 ; and saccharin, about 2 lb. The vats 
-used may be made of pitch-pine bound with iron bands, 
or of bricks lined with “ non -perishable ” cement on a 
‘Concrete foundation, or of other acid-proof materials. 
The solution is always brought up to its original strength 
lin passing from vat to vat by suitable additions. V^en 
lit has become saturated with gold (or other metals) it is 
diluted with from three to five parte of water, and the 
dtiuted sotution is pass^ through charcoal, which may be 
enclosed in bags of mu^in. The charcoal retains the gold, 
which is recovered by burning the charcoal, and fiuxing 
the ashes as usual. — A. CL It. 

didldsekmidt or alumino-thermk nroeess ; Impts. in the . 

H. Goldschmidt, Essen on the Ruhr, Germany. Eng. 
Pat. 926. Jan. 12, 1906. 

•San Addition of Jan. 10, 1906, to Fr. Pat. 861,197 of 1906 : 
i;hiB J., 1906, 766.— T. P. B. 


'{Thermite.] Mixtures for heating by reduction of metallic 
compounds. P. Jensen, London. From E. Maemeoke, 
Berfin. Eng. Pat. 8089. Feb. 8, 1906. 


A uarMUAL similar to thermite is obtained by mixing 
16 per oent. by weight of granulated magnesium, ^0 per 
cent, of granufated siliocm, and 76 per cent, of magnetic 
oxide of iron, or ferric oxide, Fe^Os, or of a mixture 

of the two, a liquid slag corresponding approximately to 
ihe formula 3| MgO, 2SiO« oetng obtained, together 
with an *6appreotable amount " of moHen iron. The proper- 
»fcions of the ingredients may be varied from 9 per oent. 
•of msgnesium, 13 of .sflioon, and 78 of magnetic oxide, 
to 21 per oent. of mqghe^ium, 6 of silicon, and 73 of 
magnetic oxide. The magnesium may be partly replaced 
by aliiminium, oalcium* barium, strontium, sodium, or 
the i^e silicon may be used in the form of Wgh- 

WTro^epfeon^ The iron oxide may be partly or 
of chri»miitm, manganese. 


I Thin streams of flux and of ore, both in a flaely-diviriidi 
oondition, are caused to impinge one upon the 
and the resulting stream of mixed ore and flux is dIriOM 
into a reducing and smelting chamber, wherein it la 0^9* 
jeoted to the action of a forced blast of bumhig Khr iMKdi 
fuel, imping^ upon it in a subetantiidly triBiiWBets 
direction. The stream of parttafly-iediioed and m^lSd 
ore is then directed upon an incanasaoant bed of cSgiiImIb* 
aoeous material such as coke. The hot wi^ gases Me 
utilised for the preliminary heating of the air, %el C|fc% 
and fluxes. — A. 8. 


Ores ; Process of hrifuetting friable ~. G. Bffnljr ei 
Bredelar, Germany. U.8. Pat. 833,680, Oct. Ifl, kpOflu 
Sii Eng. Pat. 19.464 of 1904 ; this J., 1906, 974.— T. P. 

Treating substances ^rcs, d?c.1 by the add of heat ; Prosssf 

of . W. B. Dennis, Biaokbutte, Cweg. U.S^ Pit. 

833,679. Oct. 16, 1906. 

Thv ore receives a preliminary heating from the iMSipinff 
gas current, and is then divided ipto portions wUeh axa 
progressively heated by a burning mixture of gas sad efcf* 
Both the gas and the ore or other material 
travel in the same general direction through the appsj^ tpsy 
and both leave it at the hottest end. ^ keep Up Mui 
ten^perature fresh supplies of air and gas are intcjMUcsd 
at intervals. (See following abstract.)— W. Bf. 0, 


Treating substances [Ores, djc.] by the aid of head ; Afimt- 

ratus for . W. B. Dennis, Blaokbtttt^ (W, 

U.a Pat. 838,680, Oct 16, 1906. ^ 

Thb claim is for an apparatus in which the prooees desoiilbsd 
in the preoedUng abstract can be oai^ea out, end eS||^ 
' sisting essentially of a vertical tower fumade dowh 
the ore or other material is caused to pass. Ihe 
space of the tower is divided into a series of 
by horisontal sratee, the alternate bsm of 
fixed and movable, so that by turning the UtoTUlpS 
from without the furnace, the ore oan be 1st' dcriril 
chamber to chamber to the bottom where it Ms iBt^ 
discharge apparatus. The air and gas entSr WoU^ 
in the walls of the ftimaoe from whloh they iMisl lK^ pf^Itti^ 
end secondary combustion chambers fo^Sd on mspoK 
tides of the grates. These are alternately on cmp5ile 
tides of the chambers so that they lace ' ' laoo itf yii y f , 

The gates pass across the ohambem dofrilwiidt 
cooler to the hotter part of the furnace, ^ - 

supplies in each chamber, and then enter a dtisf 
chamber firom which they again pass up titraugn njONW 
in the fumsce wall to the top, where tnSy UiSS tU llbe 
apparatus where the preliminary h6M(in|( Of 
eiSected.— Vl^. H. 0* ‘ ‘ ^ 


Metals [Zinc, dse.'j, and compounds thereof ,* PrdssSt 

obtaining . H. Mehner, BeriiU. ulfif. Pai 

Got. 16, 1906. 

ZxNo ore is added to a molten and incaadesoMit . 

a^ the fluid compound is caused to pass through ' 

of oarbon. Air is acUuittsd to the tinoiira gsiMi 
in tp p^uoe a(no qxJdi fhlofa,; 









[V«r. «p, IIM 


^m« ohMged ^ elmtrioitjr. aiul th« 
bftoluitTOke, or the sudden disehuge of the ijxdiiojiig 
cloud, might cause a spark. This danger is remote, hut it 
w easily and completely provided agadnst by good earth- 
connection.— J. T. D. 

NUridu of sine, (duminivm, and iron, A. H. White and 

So®'. 1»0G, 88, 

1343—1360. 

Tbs moat favourable temperature for the action of dry 
gw on aino dust is 600° C., but the nitride 
}tfO(hioed decomposes to a considerable extent even 
at its tenHierature of formation, and cannot therefore 
be obtained in a pure state by this method. The purest 
specimen obtained by the authors contained 10*0 per 
cent, of nitrogen as compared with the 18*62 per cent, 
required by the formula, ZnsNg. The product has 
promrties similar to those of the nitride, prepared 

^ >«) by’h.’L&e'^c 

amid^ it is probably a solid solution of the nitnde in 
metaiUo aino (compare Baur and Voerman, Z. physik. 
Chenu, 88 , 407). Finely-divided aluminium and iron 
are also attacked by ammonia gas, the most favourable 
^psretures being 700° and 4(a°— 476° a respectively. 
The best preparation from aluminium contained 1*8 
per cent, and from iron 10*1 per cent, of nitrogen. The 
iiw preparations are rererded by the authors as solid 
solutions of iron nitride, FejNj, in metallic iron.— A. S. 

Molf/bdenum PrepanUioti of fuicd . H. Biltx and 

K Gartner. Ber., 1900, 89. 3370—3371. 

Thu aluminothermio preparation of molybdenum has 
hitherto given a very poor yield, on atsoount of the volatility 
of molybdenum trioxide. The authors find that the 
yield is largely increased by substituting the dioxide for 
the trioxide. The dioxide is easily obUined by reducing 
the itioxide at a red heat in a stream of hydrogen^ 
80 mms. of it fired with 21 grms. of aluminium powder 
yielded 62 grms. (calc. 664) melted molybdenum of 
88»6 per cent.— J. T. D. 

Piaiimm prodwstion in 1006. Mining World. [T.R.] 

A BllMABxxBis rise in the price of platinum and a greatly 
increased production in the United States took place in 
1906. Early in March, 1906, the price of ingot platinum 
advanced from $19.60 per ounce to $21, thus surpassing 
that of gold. On April 1, 1906, the price fell to $20.6<), 
and remained firm at this quotation until February 1, 
1906, when it rose to $26, where it remained until Sept, 1, 
when it leaped to $34. The production of platmum 
in the UniW States increased from 200 oa. in 1904 to 
318 oa. in 1906. The rise in the price of platinum and 
increased production in America may be ascribed 
^ the growing demand and to the reduced yield of the 
Russian placers. This reduction of the output is due 
to the fact that the entire product for a varying term of 
yo«f twaa bought up under contract and at prices that 
now seem ridioulousfy low. As the mine owners receive 
only the fixed price, they do not participate in any gain 
due to rise in value, and are therefore not desirous of a 
lam production, but are husbanding the limited reaouroes 
of thife mines until such time as they can dispose of their 
product to better advantage. Meanwhile the small 
miim, which, generally speaking, are not hampered by 
such agreements, are working to their full capacity, to 
take advantare of the stimulated prices ; but their entire 

a ttt is (uiTy a small percentage of what is usu^y 
uoed. A greatly increased consumption of platinum 
le electrical and chemical industries, together with 
this stringenoy of supply, accounts for the prevailing 
high pfioea. The examination of black sands oommenoed 
in 1996 by the United States Geological Survey has 
done much toward placing platinum mining in America 
upon u stable footing, and developing it into a permanent 
and profitable industry. Not only have many discoveries 
Of piatinum in new localities been ma4e, but the tests 
huve^^rmioed the fact that there are districts which 
ooutMu smrMaiiig quantitifls 6f pbadkuiin. Rlatlnum is 


rntthl is aisq rarely found in Alaska, and in the gold* 
reaiifig sands of Coroial River, Porto Rico, Isowted 
wurrences of single nuggets or mere traces of the mnw 
have been found m many other counties of these states, 
re well re in four of the eretem states, namely, New York, 
Pennsylvania, North 6w<fiina and Georgia. In many 
of these localities the metal occurs but sparingly. 
more promising fields are in the ooimtles ^southern 
Oregon and northern California. With proper method 
a oonsiderable annual output should be obtained. The 
platinum metals are usually found in working gold placers, 
especially where the gravels are derived from peridotites.* 
Many have been convinced for a Jong time that it would 
pay to save the platinum in the gravels, if it could be 
done by some inexpensive methM. The experiments 
of the United States GeoJogtoal Survey have shown 
conclusively that 96 to 08 per cent of the precious metals, 
both gold and platinum, contained in the sluice box 
sands, can be saved on concentrating tables of the^Rhlder 
Wilfley type, such as are used m everyday praotiee; 
and that in most oases the concentrates thus obtained 
will represent less than I per cent of the total weight of 
sand fed to the table ; a test on 16 ok. of black sand, 
recovered from 200 lb. of original gravel, yielded 9*7 grm. 
of platinum, and 0-028 grm. of irodosmium. The imports 
of platinum into the United States during 1905 were 
valued at $2,173,263, re against $l,8797l66 in 1904, 
an morease of $294,108. 


Mintral induMry of Peru. 

1906. 


Bd. of Trade J., Nov. 1, 
[T.R] 

I)uM»o the first half of 1903, the number of mining 
claims recorded in the register was 6,810, subject to a 
charge of £9,762, while the rejpster of the first half of 
1906 contains 10.421 mining claims, which pay in taxes, 
fines, Ac., £82,357. The following is a rieufni of the 
mineral production during 1006: — 


Quantities. 

Gold* Kilos. 788 

Silver* „ 176.000 

Copwr Tons 11,000 

Lead 1,270 

Petroleum, crude .... „ 40,700 

Coal 72,606 

Salt 21,083 

Borates 1,604 

Nickel KUOS. 1,778 

Mercury 1,664 

Bismuth Tons 12 

Molybdenum and vana- 
dium in small quan- 
tities not stated. 


Value. 

£ 

97.072 
648,000 
622,868 
6/i80 
124,260 
98,300 
21^038 
14,346 
146 
340 
6, (MM) 


Total value — ..£1,630,179 

* In ban, in metallurgical producti, and ores. 

Enoxjsk Patibts. 

Ores ; Dry eonoeniralion of . A. J. Boult, London. 

From H. M. Sutton, W. L. Steele, and E. G. Steele, 
Dallas, Texas. Eng. Pat 17,601, Aug. 1905. 

Sbb Fr. Pat 366,686 of 1906 ; this J., 1906, 1062.— A. Q. L. 

Sulphide ores ; Trealmeni of . J. E. Bouefield, 

London. From F. Maokay, Melbourne, and A^ J. 
Beckwith, South Yarra, Auatralta. Eng. Pan 20,880, 
Oct 9, 1006. 

Gold, stiver, aino, lead, and other metals are obtained 
from Comdex sulphide ores by fihely powdering the 
ores, and blowing the powder, mixed with air, into a 
chamber ^eviousTy hea^ by p^uoer gre to 
point of the sulphide ores, T^e air ourrent keeps 
powder ip suspension in the chamber, oghllrea ‘ 
a fame coneisling of aipc oxide, lead 
being obteipbd batidee gases dop^Ming sulpha 
and tripxide^ H the ore is nbi Meh 4ni “ 
to mefritniii th^, chreoVr ^ 
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ues 


VMftfld througlt ^ l^ »pa^tll8 during eight houre, resulting 
In tho production qt hypochlorite eOlution containing 
over 4 pmq. ot arcilahle Chlorine per litre. The prooete 
of aiMxufaotore ie practically automatic, the above 
output, being obtained at a capital ooit not exceeding 
£900, inoloding bnildinge and fittings. The series system 
ts most suitaDle where continuous current ie available, 
but with idtcmating current, a motor-cenerator must be 
inetalledo and fewer cells may then be employed. At 
Poplar there is an increase of 1 grm. of chlorine per litre 
for each ten cells employed. It is stated that a warm 
oUmate does not affect thtf manufacture of magnesium 
hypochlorite.— B. N. 

•Oxidet and avljihidef ? CondudivUu of . J. Konigs- 

berger and 0. Reiohenheim. Physikal. Zeita., 1906, 
670—678. Electrician. 1906, 58, 100—101. 

Thb electric conductivities of natural crystals of specular i 
iron ora, iron pyrites, galena, and marcasite, were deter- I 
mined at temperatures between - 130'’ C. and +240“ C. i 
The higher the temperature, the more closely did the j 
•electrical behaviour resemble that of a metal ; the lower i 
the temperature, the more pronounced was the increase ! 
•of resistance. No chemical action could be detected | 
during the passage of the electric current, and the authors ) 
x;onclude that the conduction of these oxides and sulphides 
•cannot be of an electrolytic nature.— T. V. B. 

JSodium hypochlorite ; Depreciation of eleclrolyticdlly | 

produced eolvtiona of . W. P. Digby. VIL, | 

page 1098. | 


Enolish Patbnts. 

^aihodee. H. S. Hatfield and The Reason Manufacturing 
Co., Ltd., Brighton. Eng. Pat. 20,770, Oct 13, 1906. 
Thi oathode*i8 constructed of a substance of the “ iridium 
group,” stated to include iridium, tantalum, niobium, 
vana^um, ” graphitoidal silicon,” and magnetite (artificial 
•or natural), and is for use with electrolytes containing 
mercuric salts in solution. — B. N. 

iJElectrical incandescence bodies ; Method of producing 

metallic [tungsten} . Deutsche Gasgliihlicht A.-G. 

(Auerges.). Eng. Pat 14,001, June 30, 1906. 11., 
page 1083. 

TWeder and other liquids ; Apparatus for purifying [electro- 

lyticatly] . G. W. J. Allen, foig. Pat 9002, 

April li 1906. XVIILB., page 1114. 


available for the gaseous products of reaotioii. The endtiug 
of this pmteotive device may be assisM by iNidifttiiig 
plates. The sleeve can be so oonstrubted as to 6ll0w m 
furnace to bd almost completely enclosed, provtrioh btihg 
made for the admission of the charge m for Mifog 
away the gases. — R. S. H. 

Slectrolyser for superheated steam. A. del 
Mariani, and A. C&lombani. Fr. Pat 367»048, Miroh 5, 
1906. 

A pipB traversed by the steam is provided with electrodta 
connected to a source of current, and with an anmilair 
chamber containing apparatus capable of subjeotiug the 
steam to the influence of ” radio-active radiations.” 

^ — R. S. H. 


Mectrolysers. E. A. Ashcroft Ifr. Pat 367,166, June 14, 
1906. 

Sbb Eng. Pat 6648 of 1905 ; this J., 1906, 766.— T. F. B. 


Cathode. The Reason Manufacturing Co., Ltd. Pr. Pat 
867,067, Juno 12, 1906. Under Int Conv., Oct 18, 
1905. 

8bic Eng. Pat. 20,770 of 1905 ; preceding these. — T. P. B. 


Electric heating or resistance plate. The Electric and 
Ordnance Accessories Co., Ltd., and B. G. Kivertf 
Ft. Pat 367,218, June 16, 1906. Under Int Conv., 
April 9, 1906. 

Ths heating plates are formed of baked clay or other 
refractory material, and are provided with a groove in 
which siiicated carbon (a mixture of oarbem and water* 
glass) is placed. The terminal connections are made 
with metaiUo wires pressed into and surrounded by tbe 
siiicated carbon. — R. S. H. 

* 

Ozoniser with dielectric. H. J. Weasels de Frise. Fr* 
Pat 367.244, June 18, 1906. 

Thx chief feature of this invention is the coostaniettopi 0f 
the electrodes in the form of thin metal tubes capable of 
being cooled by gases or liimids, with a view to preven tin g e 
thermal decomposition of we osone. — R. S. H. 

Incandescence eleetrie lamps ; Pcoecss of manmfaetmt df 

luminous bodies for . H. Kusel. Second ndifjBtiOii* 

dated March 8, 1906, to Fr. Pat 369,026* Jan. 8* tfiOl 
11.1 page 1084. 


United Statbs Patxnts. 

ilnsulating composition ; Electrical , and process for 

manufacturing the same, C. Clement, Assignor to Soo. 
Anon. Matthey et Oe., Vallcffbe, Switzerland. U.S. 
Pat 833,680, Oct 16, 1906. 

.-Sni Eng. Pat 18.920 of 1904 ; this J., 1906, 880.— T. F. B. 


Jiydroatto derivatives ; \Electr6lytio\ Manufacture of' . 

0. pieffenbach, Darmstadt, Germany. U.S. Pat 
838,513, Oct 16, 1906. 

Nitbo-, aaoxy-, and aso*oompounds are reduced electro- 
lyticaily, in alkaline solution, in presence of a suitable 
nsolvent, insoluble in the electrolyte, which will dissolve 
the rediiption products formed, and thus prevent their 
deposition in solid form, and facilitate their removal 
from the cathode compartment of the apparatus.-— T. F. B. 


FbBNOU PATmSTB. 


J^rateetive ddviee for dvettodee of eleetrie furnaces, L. A. 

David. Fr. Pat, 8^1* W, Aug. 9* 1906. 

A atAfWP nte*4l or teb*Q*ory inaterfal, copied by water, 
rriMdp and pridaete |t from the air 


Incandescence lamps Luminous bodies of tungsten far — > 
and their mode of manufacture. Oonsortium fUr 
ohem. Ind. am.b.a Fr. Pat 367*009; June 9» WA 
Il„ page 108A v 


Incandescence electric lamps i: Process of mannfaH^H 
of illuminating mOaUic bodies for — — . 
Gasglfihlicht Akt-Ges. (Auerges.). Fr. Pat 
June 9, 1906. IL, page 1086. 

Incandescence bodies for electric lof^. Consort^ 
Elektrochem. Ind. G.m.b.H. Fr. Pat. $67,046* June 11)^. 
1906. IL* page 1086. 


(B.)— ELBCTRO-METALLUIiaT. 


GeW; Electrolytic predpitation of — with the use M ; 
a rotating anode, [and dectrviytic oaalya^ df afftp# 
halides]. J. R. Wititrow. J. Amer. Oh^ Scm.* 1906^/ 
as, 1B60— 1367. * 


Tan author has made experiments to aeosirtela th(|)l 
conditions lor the rapid eleotvolytio depoeitioii of i 
The apparatus used was simfisf te 
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G<dd taken. 

KCJf. 

Dilution. 

Current. 

arms. 

gnns. 

c.o. 

ampSres. 

0*8611 

' 2*5 

80 

10 — 10*2 

0*8611 

2*6 

80 

10 — 10*6 

O^ftssa 

2*6 

66 

10 — 10*8 

0*6466 

6 , ; 

60 

10 


In electrolytes to which sodium sulphide solution 
(sp. gr. I'ldS) wfts added, the best results were obtained 
under the oonditicms given in the following table. In 
these testa, the sodium sulphide solution was placed in 
the platinum dish serving as cathode, the anode was set 
in rotatifm, and the gold ^solution then run in from a ] 
pipette. ' 


Ctold taken. 

NsaS. 

1 Dilution. 

1 Current. | 

arms. 

C.P. 

<?.(*. 

snipdre**. 

0*2878 

»0 

60 

] 0 «i — 10*3 

0*2878 

80 

60 

10 * 2 — 10*6 



Bpeed of snode.| 

Time. 

dold foumd. 

TCHlia 

10—11*4 

Eevi. per min. 
800 

mins. 

6 

inns. 

0*2611 

10-r-l8*6 

880 

7 

0*2611 

0*6—14*6 

800 

10 

0*6222 

6*8— 7*8 

700 

12 ' 

0*6467 


solutions known as a-orystals; those with from 67 to> 
74‘6 per cent, of copper consist of another series of solid 
solutions, known as ^-crystals (sussed by Heyoook 
and Neville to be the compound, Cu4Sn), whilst those* 
with 74‘6 to 87 per cent, are oomposM of mixtures of 
o- and ^-crystals. Alloys containing from 40 to 41 per 
cent, of copper consist of a third series of solid solutiona 


E.M.F. Speed of anode. 

Time. 

1 Cold found. 

voits. 

Revs, per nUn. 

mins. 

1 

arms. 

6 — 6*9 

840 

7 

0*2870 

7 * 4 — 8*8 

830 

7 

0*2888 


Some experiments were also made on the electrolytic 
analysis of alkali halides by a modification of Smith’s 
method (this J., 1903, 1150), a silver-plated dish l>eiag 
used as anode, and a platinum spiral, rotating at 3(K)— 500 
revs, per min., as cathode. Adherent depOHits of silver 
halide were obtained, and after washing those, the alkali 
metal was determined by titration of the free alkali in 
the solution and washings. — A. 8. 

Mitfogra'phic examincUion of alloys; Application of 

metallic deposits in the . F. Giolitti. Gaz. chim. 

ital, 1906, 86 [2], 142—147, 

Ik order to render the micro-structure of an alloy visible, 
the author recommends electrolytioslly coating the 
X>olished surface of the metal with a thin deposit of another 
metal, which can subsequently be polished or subjected 
to chemical treatment. The test-piece of the alloy, after 
being polished, can be coated either by using it as cathode 
in an olectrol3rte consisting of a dilute solution of a salt 
t of a heavy metal, or by merely immersing it in such a 
soluticm, without the use of an electric current. In the 
latter case the different solution-tensions of the con- 
stituents of the alloy causes differences in the character 
of the deposit. In the first case, also, on using a short 
omrentrcirouit and a dilute solution, the electrolytic 
deposit is not horaMeneous, but shows the contour and 
■ structure of the different constituents. The differences 
in the character of the deposit can bo rendered more 
pronounced by mechanical treatment, and by etching 
^th suitable reagmts. 

Some experiments were made with a low-oarbon steel, 
which was used as cathode in a 0*2 — 0*5 per cent, solution 
of oopper sulphate, with an E.M.F. of 2—3 volts. After 
quite a short time the test-niece was removed, and on 
I^tly polishing with a fine cloth, the granular structure 
of the ferrite showed up prominently, together with 
filaments of pearlite or oementite. On merely immersing 
a fdece of the same steel in copper sulphate solution, the 
deposited copper adhered only to the ferrite; on sub- 
sequently polishing, the pearlite became visible. In 
steel containing 0‘9 per cent, of carbon, ferrite and 
oementite were recognised. In a steel, containing 0*45 per 
cent, of carbon, which was heated to S26^ C., cooled slowly 
to 690® C.f and then quenched in water at 10® — 16® C., 
the copper adhered to all of the constituents containing 
ferrite, but could detached with different degrees of 
ease from martensite and trooatite reapeotively.1 In a 
similar msnner saturated martensite (nardmiite) could 
be distinguished from austenite.— A- S. 

Mrmze^; eorroehn of B. E. Ourry. 

Tiuns. Amer. Blboteoehem. fioo., 1906 ^ t, 173 — 196 . 

bv fibepheril and Blough liave shown that 
aimealed at tempan^tuves between W and 400” C 
.ep W as m more 

nf a aeriee of solid 


known as j-orystals, those with 41 to 61*3 per cent, 
contain f-orystals and the compound, Cu38n, those with* 
01-3 to 07 per cent., mixtures of tne compound, CugSn, and 
^-crystals, and those with from 0 — 40 per cent, of 
copper contain crystals of tin and t -crystals. Test- 
pieces of alloys containing 6, 16, 26, 36, 40, 46, 50. 66i, 
(K), 06, 70, 76, 80, 86, 90, and 95 |ior cent, respectively 
of copper wore used as rotating anodes in 7 per cent, 
solutions of sodium sulphate, sodium nitrate, sodium 
aoetote, alkaline sodium tartrate, acid ammonium oxalate, 
sodium chloride, and oopjier sulphate, platinum wires 
being used as cathodes. Tests of chemical ocHTosion 
were also made by bubbling air through Solutions of 
sodium )>eraulphate, alkaline sodium tKirsulphate, and' 
sodium chloride, in which test-pieces of the alloys were* 
immersed. The a- and ^-bronzes were annealed at 
400® C., and the others at 217® C. A few experimwxts. 
were also made with bronzes containing 66, 70, 75*^, 
and 86 per cent, respectively of copper, after annealing 
at 626® C., and quenching in water. The detailed results 
sre given in tables and curve-diagrams. It was found 
that the effects of chemical corrosion are praotioally 
identical with those of electrolytic corrosion. The 
a-bronzes corrode more rapidly than any others, and 
with no appreciable change of composition. The a -f 
bronzes become richer in tin on corrosion. The bronzea 
consisting of ^-crystals, ^-crystals and the compound 
Cu58n, f-crystals and the compound, OU3811, and «-crystali 
alone are practically unaffected, and tend to Income 
passive oiring to the formation on them of a film of 
stannic oxide containing more or less occluded copper. 
The alloys consisting of 1 -crystals and tin become richer 
in copper on corrosion, praotioallv ohly tin being diseolved, 
in consequence of which the alloys exhibit a tendency to 
disintegrate. The bronzes oohsisting entirely of i -crystals 
are more resistant than any others. None of the bronses^ 
becomes passive in chloride solutions, alkaline tartrate 
solutions, and acid ammonium oxalate solutions, and 
none is corroded in sodium carbonate sdution. Ail 
examination of laboratory water-pipes mode erf pure 
block tin showed that the protectiiiff film on stir&oes 
of pure tin breaks down in presence ox the stronger acids, 
ana that corrosion then takes place more rapidly. In 
air or in presence of oxygen and carbonic aoi^ the film 
is stable, and praotioally no corrosion takes pL^. It 
is pointed out that the results obtained show the 
solution method for proving the existenoe of metolUo 
compounds is impracticable. Heycock and Neville 
(Phil. Trans,, 1904, 208A, 1) by this method claimed 
to have detected oompeunds of the formula, Ct^Sn and 
CuSn, neither of which actually exists.— A. 8. 

Btonzes ; JSkttrtd^e pr^ipUation of --i— . B. Jl Oorry. 

Trans. Axnsv* Meotroohenu Soo.* 


«•: ite«4 . 






J tt»t • oottttoaotts precipitation 

^ oomiwrition ie impowibl? under 

£!!: ^ «3CpenJnenti on the deotrolytio 

? fcronaee (eee j^eding nbitraot) It had 

range, bronrea diaeolve 
^ tartrate and acid ammonium 

+2 ?/ ^ deposit bronze® from 
w^me tartrate Aolutione were nneuooeeeful, but good 

ammonium oxalate 
®J®otroiytea ware prepared by mixing together 
varying pronortione of the ihP/iw{n.« 


OxsUe 

sold. 

Ammonium 

oxalate. 

1 

Copper 

sulphate 

(cryit.) 

Tin 

oxalate. 

Water. 

6 grmi. 

fi&grms. 1 

16 grms. 

18 grms. 

1 litre. 

i ' ** 


siiowea inai oettor results were obtained 
1^ using copper chloride in place of copper sulphate. 

^ rotated, and a low current 
density (0‘2 to 2 amperes per aq. dm.) at the cathode is 
neoes^ry. It is not possible to precipitate eloctrolyticallv 
a good bronze with less than 76 jier cent, of copper. — A. S. 

SMiidta ; R^d^uiion of metal, drc . 0. W. Brown. 

Trans. Amer. Eloctrochem. 8oo., 1906, 9, 100—116. 
Mol^enum /ndpAide— The author has found that 
molybdemter can be completely reduced to metal by 
smelting with lime and carbon, without any loss of metal 
by yolatUisation of molybdenum oxide as in the usual 
rating procew. The molybdenite used contained 

A molybdenum, 28-96 per cent, of silica, 

and about 6 per cent, of iron, A mixture of 160 grma. 
of molyMenjte. 120 grms. of lime, and 84 grms of graphite, 
all powdered \o pass a 20-me8h sieve, was smelted in a 
small el^tnc resistance furnace, and about 40 grms. of 
white, hard motalHo molybdenum were obtained. In 
other experiments, the charge consisted of 160 grms of 
molybdenite, 112 grms. of lime, and 24 grms. of OTaphite, 
and experiment wore made with various forma of elwtrio 
furnace and different amounts of electrical energy. Good 
yields of metallic molybdenum wore obtained in most 
cs«M, the fused metal being generally at the bottom of 
furnace, covered by a layer of impure calcium sulphide, 
free from molyWonum. Analysis of a specimen of the 
m<rfyMenum obtained gave the following results:— 
MoWbdennm. 93-8 j iron. 8-61 j oarbon. 0-87 : and aulphur, 
.V “ prepared by fusing together 

the metal obtamc^ in several experiments was still 
purer, a large portion of the iron having l^en removed, 
woltbiy by volatilisation. It contained molybdenum, 
cit * «<irbon, 1*61; and sulphur, 0*05 per 

Attempt to reduce the sulphides of lead, copper, iron, 
nickel, and antimony by smelting with lime and carbon 
failed to give satisfactory results.— A. 8. 

MolMwum ; A new O. P. Watts. Trans. 

Amer. Klectrochem. Soo., 1906, 9, 106—107. 

A MttTUitB of 70 grms. of “ molybdio acid, MoO.,” 30 grms. 
fr.rl'Sl anhydride, 106 grms. of copper, 

and grma of alummmm, together with some orydite 
as a ^x. and lime as a retarder to prevent too violent 
a reaction, was placed on a bed of magnesia in a horizontal 
electee arc furnace, and heated for 16 minutes by a current 

several days with frequently 
acid (1:1), and the residue 
hydrofluoric acid, 

washed with water, alcohol, and ether, and dried, ht 
j condsting of aggregations of flat* 

a metdlio lustre was obtained, having 
the fbUpwingoomp^tion:— Molybdenum, 62-4; sUioon, 
P®* treatment 

4^^ jttesent m iwm 


dedttoW from the quantities putsont, the amoimhi of, 
molybdenum and sJuoon remaining oorreandodi moMilsr 
with the formula, MoSig, The product tra^ imw 
upon by boiling nitrio or hydrofluotio achl, oif boUW 
reffia; It is deoompos^ slowly by fused soShS 
nitrate, and readily with inoandesoenoe, by fused sodium 
carbonate. Its so. gr. is 6*81 at 20*6* C. A prodnot 
containing molybdenum and silicon in the same propofti^ 
was obtamed by the reduction of a mixture of molyb* 
denite and silica with calcium carbide. — A. 8. 

Enoush Patents. 

Di-electrie separators. A. J.» Boult, London. Prom 
H. M. Sutton, W. L. Steele, and K. G. Steele, all of 
Dallas, Texas. Eug. Pat 17,663, Aug. 31, 1906. 

Tub process described consists in separating particles, 
which need not be eleotrically conductive or mametlol. 
by what the inventors term “dielectric hystwetio 
impedance.*’ The particles fall from the shaking* pun at 
the end of a hopper on to the circumference of a hori^tal 
cylinder provided with an insulating covering and an 
outer conducting surface, to which alternating ohartteu 
are constantly given, by means of a brush, as ovh^r 
revolves. On one side of the cylinder, and at a short 
distance from it, there is placed a curved metallic plate or 
screen, which is either earthed or, preferably, kept supidled 
with a constant electrostatic charge. Some of the pamotea 
which fall between the rotating cylinder amd this plute atu 
not influenced by it ; their charge at any moment is lha 
same as that of the outer surface of the cylinder, 
they leave the latter, under the influence of gravity, 
at the earliest possible point. Other particles, on the Other 
hand, develop hysteresis in falling through the eleotrioal 
field ; their charge lags behind, and is at env moment 
opposite to that of the outside of the cylinder,' to which 
they are consequently attracted, and which they leave 
some distance beyond the non-attraoted particles. Elec* 
trioal devices for obtaining alternating charges of var^r 
I>eriodicity, as well as pulsating charges, are also desoilbm 
in the patent. Certain substances ore best separated With 
certain kinds of charges, e.g., with charges having 3 to 33 
alternations per second. &c. — A. G. L, 

Electroplating apparatus. A. W. L’Hommedieu, OkicakO* 
Eng. Pat. 9398, April 21, 1906. Under Int. CbSv,,. 
April 22, 1905. 

See U.S. Pat. 809,309 of 1906 ; this J., 1908, 187.— T. B*. 

United States Patents. 

Furnace; Electric . L. Waldo, Plainfield. N,J.. 

U.S. Pat. 833,357, Oct. 16, 1906. 

Claim is made for an electric furnace having a bhergs- 
receiving chamber and an induomg-oirouit for me ls^g 
the charge. In the chamber also are electro^ omas^Si 
with a source of direct current, whereby the mfltot l 
charge is electrolysed. — A. S. 

suicides and silicon aUaue ; Manufeusture of — r .' 
[electrically]. F. J. Tone, Niagara Falls, N.V. 

833,427, Oct. 16, 1906. 

A xiXTUBB of silicon, carbide with a meiUd^ooittiisihig 
substance or silioious ore, in granules or in powder^ la 
su^eoted to electrically •developed heat, such as may 
suffice to dissociate the carbide and cause the aiUoon to 

combine with the metal of the metalliferous oompouig. 
French Patents. 

Eletdroplaiinff apwratus, W. A, 8. Beliscm and Ctoi*. 
Ltd., and A. J. Leaver. Fr. Pat, 366,980, June 7* 
1906. Under Int Conv., Jam 8, 1906. 

SHE Eng, Bat 616 of 19196 ; this J., 1006, 

OMHo furiumit Atrctnamem of fEii# 
JE. Ootnellus , 
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torv layer of alag or Bimilar nm^riol, which i« caused to 
and may be used to transmit heat to other materials, 
& eleotrc^es ore so ozxanged that the area of their 
oontopt with the layer of slog is only a small fraction of the 
toted surface of sloff available. In this manner, the greater 
part of the heat is generated at the surface of contact 
between the electives and the slag. Water-cooled 
insulators are provided to protect those portions of the 
eleotrodes whi^ pass through the wall of the furnace. 

R, S. H. 


Xn.-FATTT ons. FATS, WAXES, 

AND SOAPS. 

{Continued from page 1056.) 

Blii^fne action ; Studies on Lipase, 1 1, H. E. 

Armstrong and E. Ormcrod. Roy. Soc. Proc., 1906, 
B, 78, 376— -885. (Sec also this J., 1906, 1242.) 

Thu authors have continued their investigations on the 
action of rioinus lipase in the form of the air-dried residue 
obtained after the extraction of the oil from orusbed castor 
seeds by means of ether. This preparation has very little 
action on ethyl acetate, hut gradually hydrolyses the 
butyrate. The action is stimulated by the addition to 
the medium of dilute acetic acid up to a certain point. 
In the hy^olysis of castor oil. the maximum effect 
wa« obtained when the total concentration of acetic acid 
was about N/il, Other organic acids have a similar 
inffuenoe. Long digestion of the prepared seed, free from 
oil, with water or dilute acetic acid causes only a very 
gradUfd loss of lipolytic activity, but the material loses to a 
great extent its property of causing oil to emulsify with 
water. Glycerol has but little action on the activity of 
the onayme, at any rate at concentrations up to 26 per 
cent. ; alcohol, on the other hand, is directly inhibitive. 
and the retardation is approximately poportional to the 
<iaontity of alcohol present. The authors formulate the 
hypotheois that the mechanism of the action involves a 
direct aosooiation of the enzyme with the ** carboxylic 
eeirtre*' of the eater, and that this assooiaiion mj^ be 
prevented by the hydration of this “ centre.” Thus, 
m a given series, the action will be less, the greater the 
solubility of the ester in water ; os a rule, the jwlubility 
decreases os the molecular weight of the acid increo^. 
Preliminary experiments with lipase extracts from pig’s 
liver os compared with the lipase of rioinus seeds, indicated 
that the diflferenoos were those of degree only. In experi- 
ments with lipase, the heterogeneous nature of the system 
is on imp^ment to comparative quantitative mewure- 
ments. For accurate comparison, it is highly desirable 
that the snbstanoes should be in solution, which is a 
condition difficult to realise in the case of sparingly soluble 
esters and natural fats. In the latter cose, vhe lipase 
extracts from liver show very poor results os compared 
with rioinus lipase. This is probably duo to the impossi- 
bility of |»eparmg fine emulsions with the liver extracts, 
whereas the superiority of the rioinus seed -residue is 
attributed mainly to its specific property of emulsifying 
oils. 

Lastly, comparative studies on the hydrolysis of the 
ethylie esters of a series of dioarboxylio acids with a 
chain of four carbon atoms, viz,, succinic, malic, and tartaric 
acids, showed that the succinate was hydrolysed most 
readily, whilst the tarteate suffered very little change, 
the moiate oooupyii|K|^ an intermediate position. This 
relation was the same both with liver lipooe and rioinus 
Upase.— J. F. B • 

of . J. Morousson. Ber., 

^ 1906, 38, 3466-3474. 

(tl^ J., 1900, 254) oontsluded that mono- 
and ^giybciri^ wi|te formed in saponification of fats, 
their fr^me bekig indicated by high acetyl values. 
^ , (Ber^ im 1571 ; okp Sle 1904, 905) 

lactones, Ac., may he 

tion^ the author hm mowfied 



saponified mass with water, and dividing it into two 
equal parts, one of which was acidified and aoetylated 
at once, whilst in the other the excess of aUcaU Was 
neutralised, the soaps separated by the method Spits 
and Hfinig, and the residual neuM fat aoetylated. In 
no instance was the anticipated higher aoet^ value of 
the neutred fat obtained ; on the contrary, we mixture 
of neutral fat and free fatty acids in the first portion 
usually gave the higher results. Lewkowitsoh’s filtration 
method woe used in each cose (this J., 1897, 503)- In 
experiments on similar linea,ou the partial hydrolysis of 
olive oil by means of castor seeds, the highest acetyl value 
of the products was 28*6. The acetyl values of the neutral 
fat were higher than those of the mixture of neutral fat and 
fatty acids, yet the highest difference was 9 units ; and this 
the author opines may he due to the presence of hydroxy 
derivatives or decomposition product of the protoids in 
the seeds. His experiments on rancid fats gave analogous 
results, and he thereiore concludes that if, os Kremann 
(this J., 1906, 856) found in his physico-chemical investiga- 
tions, the hydrolysis of fats does proceed in stages, it is 
difficult, if not ‘impossible, to isolate the interm^iate 
compounds ; and ho attributes the high acetyl values 
observed by Lewkowitaoh to alterations of the fatty 
acids by absorption of oxygen, formation of anhydrides, 
&c., rather than to the presence of mono- or diglycerides, 
(See also this J., 1898, 1107 ; 1899, 1031.)— C. A. M. 


Beeswax; Annameae . J. Bellier. Ann. Chim. 

anal, appl., 1906, 11, 366—368. ‘ 

The commercial wax has a variable greyish-yellow colour, 
and is not homogeneous. It apf>ear8 to have been kneaded 
by hand into a suitable consistence for moulding. When 
melted and strained, it resembles European beeswax in 
appearance, but differs somewhat^ however, from the 
latter in oharseters, which are as follows Loss at 
100® C., 5*02 per cent. ; matter insoluble in benzene, 0*6 per 
cent. ; ash, 0*08 per cent. The dried and filtered wax has 
the following constants ; — 8p. gr., 0*964 ; m. pt., 61® C. : 
acid value, 7*8; saponifio. value. 94*4 ; iodine value, 6 per 
cent. ; hydrogen evolved at 250® C. with potash and 
potash-Kme, 60*3 o.o. per grm. at 0® C. and 760 mm. ; 
hydrocarbons (unsaponifiable) at 250° C., 10*5 per cent. 
The above figures for free acid are lower, and Uiose for 
esters markedly higher than those obtained with European 
beeswax, and the amount of hydrogen evolved with 
alkali is also somewhat higher. The characters closely 
approximate with those of the wax of Apis dorsata from 
British India (this J., 1904. 828).-J. O. B. 

Fats and mineral oils ,* Cholesterol content of — — , and 
probable genetic connection between them, M, A- Rokusin. 
&L. page 1085. 


Xm.— PIGMBIITB, PAINTS; BB8IN8. 
TARNDHBS : INDIA-RUBBER. 

{Continued from page 1058). 
(A.)-PIGMBNT8, PAINTS. 

Evausn PatXkt. 

Paint material 7 Manufacture of ^ — . D. Lonoe and 
CL.de JoMinia, Paris. Eng. rat. 3446, Fehiolfi, 1906. 
Under Int. Conv., Feb. 16, 1905. 

Sii Tt, Pat 360,215 of 1905 ; this I., 1906. 486.— T. F. B. 

UviTVD Smw PxTSIfT. 
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(A)-^BEBtNS, 3^ABNI6HES. 

Tif^ntine^ Orvde '^from Slatkm A^ia an^ from 

Mtapioo* G W«igol PJiarm. Odutrilii., l(»06, Iff, 806, 

JBn^iem Aaian turpeniine Km the uauaI viflcons fluid 
oryetatiiiie oonftMtenoe, a brcrwniih-yellow colour, and a 
oharaoteiistio odour of pinene. Acid value, 146*45 ; 
tapouification value, 149-38. On steam distillation it 
yields 14-6 per cent, of essential oil havimr ai>» 
+ 39'’ • 

'Mexicati turwntine is of homy crystalline consistence, 
wile lemon-yellow colour, and has a fr^ant odour of 
limonene, Acid value, 107-54 ; saponinoation value, 
115*12. On distilling with steam it gives 14 per cent, of 
essential oil, with op «== + 33® 4'. — J. 0. B. 

Pitch and terpenes of the Norway pine and Douglaa fir. 
G. B. Frankforter. J. Amer. Ohem. Soc., 1W6, 28, 
1467—1472. 

The pitch obtaine<l from the Norway pine, Pinvs resinma^ 
by the ‘‘ boxing process,” or from stumps and waste by 
steam distillation, by slow destructive distillation, and 
by extraction with various solvents, was examined. By 
extraction, lean wood yielded 6-2 per cent, of pitch ; 
average wood, 8-6 per cent. ; stumfw, 19-4 per cent. ; j 
pitchy wood, 39-1 per cent., and very pit^y wood, | 
42-6 per cent. The pitch has the sp. gr. 0-8137 at j 
20® 0. ; refractive index at 20®, 1-47869 ; optical rotation | 
[o]Dss-f4®. It contains 22*1 per cent, of turpentine, I 
77*8 per cent, of 'colophony, and 0-6 per cent, of water. 
The wood of the Douglas fir or spruce, Pmudot$uga ! 
taxifolia, yields by extraction from 11-6 to 42-4 per cent, i 
of pitch having the sp. gr. 0-9821 at 20® ; refractive | 
index at 20®. 1-51745 ; ana optical rotation [a]i)«s - 8-82. | 
The pitch contains about 22 per cent, of turpentine. On 
examining the terpenes from the two kinds of wood, it 
was found that those obtained by destructive distillation 
of the wood appeared to be of a more complex character 
than those obtained from the wood and from the pitch 
by steam distillation, or from the wood by extraction. 


FaTIKT. 



Norway pine terpene. 

Douglas flr terpene. 


Steam 

Beetructive 

SteaoK 

Destructive 


diettUaUon. 

difUUatian. 

dtatlllation. 

dlsUliatton. 

Sp. OT. at20* 

0-8630 

' 0-8666 

0-8021 

0*8662 

BwHag iMnt 1 
BdTactlve In- j 

IBS*— 164* 

1 168*— 160* 

168.6*- 164* 

167*— 160* 

dnx at 20* 
Optical rota- 

1*47127 

1-4716 

1-47290 

1*47246 

tion, [a]» , . 

+ 17-88* 

-7 66* 

~47-2* 

- 29 4* 


WaaU tand from padc’^wortu^ commoniy Imowh 
Treatment and ntUieation of — [os ffAna maitfSii 
for linoleum, leather, paper, W. ThbOfttlMMIII* 

!^g. Pat 26,893, Deo. 23, 1905. VUI, pige 


FkSKCH PATfllTT. 


Coped ; Method of Extraetina , R, Groppler. PV* 

Pat 366,980, June 8, 1906. 

The dried and crushed portions (fruit especially) of the 
trees are treated with liquid solvents, and the resulting 
extracts are evaporated. — CL 8. 

(G.)— INDIA-RUBBER, 

India-rtthber ; Effect of zinc oxide on the vulcaniiiatthm 

and oxidation of . B. Ditmar. Gummi-l^it; I90*t 

21 , 103 - 104 . 


Pinene and firpene ; CUor-hydrochloridee of . G. B. 

Frankforter and F. C. Frary. J. Amer, Chem, Soo., 
1906, 28 , 1461—1467. 


I I^BRnyiAN rublier was mixed with 4 per cent, of sutphin* 
j and rising proportions of zinc oxide, and vuloanised^for 
two hours at six atmospheres, it having been found that 
I milder treatment leu to under-vuloanisation. The 
I products were tested as usual. The results show thht 
j the strength of the rubber is in general increased by 
admixtures of zinc oxide, whilst the elasticity is favoUNd 
1 by 1 per cent., but diminishes with larger quantitiiei. 
i Tendency to oxidation is decidedly enhanced by aino 
I oxide.— VV. A. C. 

' Ekoush Patents. 

j 

I Rubber ; Manufacture of . M. Wildermaan, 

Eng. Pat. 20,606, Oct. 11, 1906. 

See Fr. Pat. 366,704 of 1906 ; this J., 1906, 1067."^t!; 

Rubber ; Preparation of for vulcanitathi^ B. 

Gratz, Berlin. Eng. Pat 3889, Feb. 1^ 

See Fr. Pat 863,341 of 1906 ; this J., 1906, 89S.— 
Fbekgh Pateittb. 

Rubber ; Procees of making tubes and rode of fSefSieirelAl 

. B. Roux. First Addition, dated Aug. 

to Ft. Pat 350,113, Aug, 11, 1904. ^ ^ * 

I See Eng. Pat 16,389 of 1905 ; this J., 1906, 826.-*^i^ 

Rubber ; ExtraUion of from rubber umte, Jl 

Koneman. Fr. Pat 866,805, June 2, 1$^ 

See U.S. Pat 828,063 of 1906 ; this J., 1906, 704 .-j^T.#. »• 

Rublwr / E^raaion of from waste [mtUan^ed} 

rubber. W. A. K5neman. Fr. Pat 366,80^ June 2, 
1008. 

See U.S. Pat 823,054 of 1906 ; this J.. 1906, 704.— 


By the action of hydroohlorio acid gas on a chloroform 
solution of pinene or firpene the corresponding hydro- 
chlorides were obtained. Firpene, CjoHie, is the terpene 
from the western fir. It has the following characters : — 
R pt, 163® — 168-5® C.; sp. gr. at 20® C, 0-8698; 
refraoUvn index at 20®, 1-47299; and [a]®- -47®*2. 
From pinene hydrochloride, the following chlor-hydro- 
chlorides were prepared by the action of hydrochloric 
acid and potassium permanganate : — Pentaohlorhydro- 
chloride, ; hexaohlorhydfochloride, 

; And nocmchlorhydroohloride, 
Firpene j^droohloride hsa the same 
mwmff peiiit (130®— 13P G) 44 piiiene hydrochloride, but 
^is ' move Yulbtiki Gum- the law, mi more aoluble in most 
m tkk mmiM Myetibi.; iill^iMiie d^blderhydnafl^^ 


Elastic product; Artificial . [/fa65er#vMifttfeV ^ 

Dorlodot Fr. Pat 366,808, June 2, 1906. 
ApFROEiMATEtr equal quantities of griatin (m* 
albuminoid substance) glycerol are hiMi^ted tqgm#, 
and the resulting syrupy mass is treated with a 10 W 
cent, solution of formaldehyde. The product W adl>M 
to about an equal quantity of a rubber mixture mnpariMl 
for vulcanisation, and after thorong^ mixing, sidmte 
is vulcanised in the usual maimer. dasS) eubelaiirie 
wepsired from the gelatin and givoerol may^ If desIrddL 
^ v^ianisi^ by hea^ with sulphur, befoie iuIibM 
witn ttie fubiier.-— A. 8, , \ 

EdlMkiy I Prwyukt tpf > 
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XIV.— TAmmiO. LXATBXB, QLUK. 0IZB. 

{OonUtmei from page 10S9.) 

> 

Cattiehu ; Ikteetion of adtdUration in . D. Hooper. 

XXm., page 1121. 

Ontck and gandntr trade of India. Agrioiil. Ledger, 
1900, [3], 49—60. [T.R.] 

IVSOAV outoh ia manufactured chiefly in Burmah ; in 
1872, 6240 tona, value £124.468, wore exjportod to the 
United Kingdom ; the total export in the aatue year 
was 10,782 tone. The average export during the five j 
years ending 1895-6 was 9522 tona, valued at 
£227,622, wlulat for the five years ending 1904'r), the j 
avera^ was only 4136 tons (value £98,475). The United 
Kingdom took one>half of the 1905 export. Tn 1872 
En^and imported 21,000 tons of gambler, of the value 
of £461,737. The total export from Singapore in 1871 
was 84,248 tons ; in 1876 it reached M,(K)0 tons, but 
fell to 89,000 tons in 1877. In 1903, the sales amounted 
to 36,000 tons ; in 1904, 20,000 tons, and in 1905, 33,000 
tons, 

UNOLiaH Patent. 

Waste sand from glass-works^ eommorUy known as burgy ; 

Treatment and ulUisaiion of [aa fiUing maierial 

for linoleum^ leather, paper, dhc.]. W. Thompson. 
Bng. Pat. 26,893, Dec. 23, 1905. VIII., page 1096. 


supporting a layer of pent moss 'through nddoh the gasea 
pass before being disoharmd into the atmosphere! Anont 
28 lb. jof oaloinm phosphate, gypsum, or chalk may ha 
added to the material in the mnaoe before adding the 
brine, in order to break up any lumps of material wbioh 
may have formed. The quantity of brine added variea 
from 0'5 to 0*75 owt., according to the nature oi the raw 
material.— W. P. 8. 

French Patents. 

Phosphate ; Organic limed \ {Fertiliser and instelioidt]. 

Comp. Ind. des Mines et Oarri^res de Cierp. Fr. Pat. 
367, ()06, June 10, 1906. 

The black calcium phosphate of the P^nees is mixed 
with quicklime derived from a pure calcium carbonate, 
and the mixture is calcined in a furnace with good draught. 
The product is crushed, screened, and stored in sacks. It 
is stated to contain from 10 to 20 per cent, of calcium 
photmhate with from 60 to 70 per cent, of calcium oxide, 
oesides 2 per cent, of CTaphite, and small proportions of 
magnesia, alumina, and iron oxide, and to bo applicable 
as a fertiliser and insecticide. — E. 8. 

Nitrogen compositions [Fertilisers] ; Process far pro- 
ducing . O. F. Carlson. Fr. Pat. 367,198, June 16, 

1906. Under Int. Conv., Feb. 28, 1906. 

See Eng. Pat. 15,446 of 1906; this J., 1906, 868.— T. F. B. 


United States Patents. 

Hides ; Apparatus for treating . W. Cou{)e, South 

Attleboro, Moss. U.S. Pat. 833,443, Oct. 16, 1906. 
Ttfi apparatus consists of a vat in which a wheel is causes! 
to revolve, and which is intermittently 8U|»})liod with 
liquor from a Bupply*tank coimnuiiicating with tho vat 
at or near the bottom of the latter. The valve controlling 
the sup}fiy of liquor to tho vat is ofierated automattcally 
by the wheel. At or near the top of the vat is an over- 
flow pipe through which the liquor passes to a receiving 
tan^ wherein it is agitated or stirr^, and whence it is 
pumpUd back to the supply-tank. — A. 8. 

< 

Lddiher ; Process of treating with coed tar. L. H. 

Francis, l^noeton, Cal., Assignor to C. L. Donohoe 
and F. Freeman, Willow, Cal. U.S. Pat. 834,199, 
Clo^, 1906, 

The leather is immersed in a bath of coal-tar, at a tern- 
.peraturo of about 110® F., for one to six days, after which 
it is passed between pressure rollers, then partially dried, 
and jroUod again. — ^C. 8. 

French Patent. 

Tanning process ; Rapid . F. Kohl. Fr. Pat. 

867,454, June 26, 1906. 

See Eng. Pat 14,602 of 1906 ; this J., 1906, 941.— T.F.B. 

XV.-MANURBS, &e. 

' {Continued from page 1059.) 

Enolish Patent. 

Ferrilitefa i Manufacture of — and apparatus therefor, 
j. C^ne, ]>. C. Taylor, and F. Williams, St Helens. 
Fat. 26,780, %. 22, 1905. 

Shoddy, kide, leather, scraps, and the like are heated in 
a fotnry furnace; as described in Eng. Pat 6618 of 1905 
(thin J.f 1906, 826), but the quantity of sulphuric acid 
added is r«^uee4. When the reaction is nearly completed, 
setqreted chloride solution is sprayed over the 

maMill ; the excess of sulphuric acid is thus converted 
and the liberated hydrochloric 
EdHW oS wifh the other gases^ and passM through 
»; tower. ^ the lam dlsohar^ 

filter oham'ber; 
iO'W 'l^erlorated' plate ’- 


XVL-~.su GAR. STARCH. GUM. &c. 

{Continued from page 1069.) 

Sugars, higher alcohols, and hydroxy-acids ; Action of 

alkaline capper solutions on the, rotatory pouer of . 

H. Grossmann. Z. Ver. deut Zuokerind., 1906. 
1024—1035. 

The author has investigated the infiuence of alkaline copper 
solutiojw on the rotatory powers of a numlier of optically 
active organic compounds. The method of procedure was as 
follows ; —Measured quantities of the solutions of known con- 
oentration of copjjer sulphate and of the organic compound 
were mixed, sotlium hydroxide then ^ing added until the 
precipitate first formed was dissolved. The mixture w'as 
made up to 20 o.c., and read in a 20 mm. tube. The 
source of illu ruination was a Nemst projection lamyr, the 
light being filtered through Landolt’s “ bright blue filter.” 

(‘ hellblau ” {hb) ; optical ” centre of gravity,” 488*5 uu). 
The following are some of the results obtained; The 
rotatory iK>wer of dextrose was changed from fa]hbs= 

+ 78® to -375®; that of leevulose from [u]hb» - 134*fP 
to +142'3®; that of sucrose from [a]hb =+101*2® to 
- 111*3'^’; that of rhamnose from [a]ijb» + J2® to -551® ; 
that of quinic acid from [a]hb“ ~ 61® to +410®. "rte 
above represent the maximum variations observed. Tlie 
rotatory powers of mannitol, tartaric acid, isosaccharln. 
and asparagine were unchanged in direction, but touch 
increased in amount. Hence copper must be biassed 
amongst those elements which, as a result of a strong 
tendency to form complex ions, affect rotatory power to 
a high degree. Further investigations on the mflueaoe of f 
increasing quantities of sodium hydroxide on the rotatory 
power of copper tartrate showed that in presence of 
excess of alkali, tho strongly dextro-rotatory aiut 

COONa.(^^.^HO.COONa, is capable of existence, 
With increasing dilution, or in the absence of fre«>sodiato 
hydroxide, a hevo-rotatory phase ooours, wdiioh is peobaMy 
re|wesented by the formula — ^ 

NaOaC(OHOH)200a.Cu.O.OgC(CH6H)8a)flNa. 

This salt suffers further hydrolytic decomposition on 
greater dilution, afid the rotation of netitral sodiuto . 
tartoate results. The author also shows th4t by s4dlDg 
sodium hydroxide to 4mtooni4opJ 
a great iahrease in the rot4t<^ power of tWiaiW U pifo- 
TW# worewe is duq to fhe fOoi iSat 
which m obppsr to 

stitueat ^ Mtto hji'traflii^red. 




Itev.VlKWJ * Ou Xya.--.B»B#INQ, 

ol iKwUum hydfoidxk). The fotfowing ocmolueimis m 
hrom Ibe inveetiirAtion : — ^The oower of forming 
intouMly ocilour^d alkaime oopp^ solutions, possessed 
by some orgMiio compounds, is oonnected with the 
number of hydroxyl groups jiresent in the latter. The 
rotatory powers of these solutions is very high, and is 
often much Influenoed by the presence of alkali. 
Xnorease of rotatory power, caused by addition of alkaline 
copper solutions, is, in many oases, accompanied by 
change of direction of rotation. Amino^oom^unds, suoli 
as asparagine, behave simildTly to hydroxyhoompounds. 
like copper, chromium also possesses^e power of torming i 
coloured complexes of high rotatory power.— L. E. 

Sucrose and raffinose in the mother-liquors from the 
desaccharification of molasses by ifteffen's process; K. 
AndHik. Z. Zuckerind. Bohm., 1906, SI, 1 — 6. 

It is to bo expected that, in the desaocharihoation of 
molasses by Steffen’s process, a portiou of the rafflnose 
will be retained in the mother-liquors. On the assump- 
tion that no raffiuoso is so retain^, the author has com- 
piled a table whit^h shows that the accumulation of 
raffinose in the molasses at the end of a campaign would 
be much greater than is actually found in practice. Hence 
it must be assumed that the raffinose does gradually pass 
into the mother-liquors. Tlie author has proved that 
such is the case. Three samples of calcium saccharate 
(obtained by 8teffen’s process), m the preparation of which, 
definite degrees of alkalinity towards the end of the pre- 
cipitation were maintained, were examined. The niotner- 
liquors from these samples were also investigated. With 
regard to the determination of the proportions of sucrose 
and raffinose in the mother-liquors, the author found that 
by the following method* both sugars were precipitated 
practically quantitatively. The mother-liquor was boiled 
down, I filtered from precipitated saccharate (which 
amounted to ^2 — 70 per cent, of the whole), the residual 
saccharate being precipitated with 2 per cent, strontium 
hydroxide solution and an equal volume of 96 per cent, 
alcohol. The amounts of sucrose and raffinose in both 
precipitates were then determined. The results showed 
that the proportion of raffinose to sucrose in the mother- 
liquor inoreased with the alkalinity of the latter. The 
author ooiicludes that in Hteffen’s process for the 
desaocharification of molasses, raffinose is left in the mother- 
liquors, the amount of raffinose removed in this way 
increasing with the alkalinity of the liquora Bv main- 
taining a comparatively high degree of alkalinity, a 
saccharate containing only a small proportion of rafl^ose 
is obtained ; the loss of sucrose, however, is greater by 
2 — 2| per cent. — L. E. 

Reducing substances and their determination. H. Pellet. 

XXUt, page 1222. 
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■oluU* in lO p«r wdt M^vtton i , (4) bordain, 
is insoluble in wsiter or salt sdlhtiont but <li|ii 0 ly# '»( 
7S per cent, aloohol ; (4) insoluble prate^ which 
all these solvents. To group (1) b^qhg idso 
decomposition products, such ss peptones, amidtt* 
of ammonia, enzymes, &c., and m the emb^o and m , 
nucleus small quantities of nucleins ace round. Thh 
author’s investigations of twenty-one barleys of all hhld*< 
lead to the following results: — 



Per cent. 

Per cent of 
total protani 

I^eucosin 

1*30— 

2*79 


Edestin 

0*74— 

1*79 

8'##— IJW 

Hordein 

1*13- 

6*01 

10-J7— sa-o*' 

Insoluble protein 

4*47- 

8*62 

44-70-fl#‘10' 

Hordein -f insoluble protein 

6*77— 

14*55 1 

70«0-80>8t 


From the curves given, it is seen that no relation existH 
between the amount of leuoosln or edestin and that qt 
the total protein, but as the latter increases, the amount 
of hordein plus insoluble protein also increases. Trapk 
the quantity of total protein present, no oonolusiqa oiMtlt. 
be drawn oonoerning the quantitative relations of the^ 
separate proteins. For the brewing process, hordein 
and the insoluble proteins alone are of importance, sim^ 
edestin and leucosm occur mainly in the alenrone grains. 

It is a general rule that, as the protein content pf pade^r 
increases, the starch content diminishes, but many 
exceptions occur to this rule. Steeliness in a badey il. 
due to the cementing of the starch-containing cells by 
colloidal substances, which may be either nitrogenous or 
noQ-nitrogenous, In the latter case, the cemisridiii^^ 
substance is largely dissolved in the steep water, luid {4 
large proportion of the corns hence rendered 
But when the starch cells are attached by of' 

nitrogenous substances, these do not dissolve in 
BO that the steeliness persists after steeping. Th4t>*tha^' 
transition from the steely to the mealy condition fei lid*® 
due to enzyme action is shown by the foot that 
containing chloroform has the same effect as Water dlbliei ' ^ 
confirmation of this is given by the observation that 
mealiness is increased by treating the barley with psf 
cent, alcohol, which dissolves the nitrogenous subttahej^ 
Steeping in a vacuum also produces a higher 
mealiness, the removal of the air from the corns faciBtatfll^ 
the access of water to the cementing substance, fjorddln#^’ 
found principally in the neighbourhood of the embr W,' 
which it forms the first nitrogemous nutriment, wWwtitilA^ 
insoluble proteins occur mainly — at any ra^ tn ' jgbod ' 
barleys — in the periphery of the endosperm ; OfUy in^ 
steely barleys does the layer of insoluble proteins extothi / 
towards the middle of the com. — T. H. Ir. , ^ 


StdjdUte liquor ; Treating waste , and {adhesive'\ 

cOmpouni dbtained [therefroin\. J. S. Robeson. XJ.S. 
Fat 838,634, Oct 16, 1906. XIX., page 1115. 

Febnoh Patent. 

6«m tragasd Manufacture of from locust-beans or 

tKUfhrnds. P. OD. Castle. Fr, Pat 366,702, June 2, 
1906. 

Sax Eng. Pat 10*822 of 1906 ; this J., 1906* 944. -T. F. B. 
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Ptwtetfis of bctrhff : their importance for its valuation and 
Mr rdatione to stedinm. K. Prior. Z. ges. Brauw., 
1900, 29. 613-^6. 



Protein conatituerds of barley. H. Sohjoming. Oombt 
rend. Trav. La^rat. Oarrlsberg* 1904 6» 229*— W. 

Tex author has investigated the formation and tram*^- 
formation of protein substanoes during the growtlt 
ripening* and storage of barley. The samples of barley 
investigated were the following :*^1. Two-rowed Pmstioe- 
barley of the Lyngby type, grown in 1901 ; the period 
of development, reckon^ from green-ripMiess to full . 
maturity— 20 days— was very short. It The same 
barley as in t, grown in 1903 ; the period of developiipain^v 
— 32 days— was rather longer than tiie average. lEL Pma 
Primus bariey, grown in 1906 : the period oi davelep o wdit „ 
—28 days— was approximately normaU Bamplps 
these crops were gathered and examined at vai^jq^ \ 
stages of development. The ohemioal composition ; ol . 
the dry matter of 86 dilfermit samples of bariey 
investigated. From the results of his wof k ^ apfj 
has drawn the following conolusSona :-Hl) 
oomparAtively groat error (abont I per eenti dT j 
whirnt mnat haadowed for in iatemmninff ^ 
ot'i||Mph».«iattar bariay ^ mM''' 

‘ U'Hrm ^ 


' ; 


'■fSfil 






mo 
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in different localities, renders tbe valuation of 1>arley 
Mording to nitrogen content, eomewbat uncertain. 
ii) jl^le^ which have had a growth and ripening period 
of short duration are much more liable to suffer a loss of 
dry matter by over-ripening than barleys which have 
hw a long p&iod of development. Moreover, with the 
same species and variety, it appears that the sise of the 
grain omnds, to a certain extent, on the duration of 
the period of development. (3) Barley has acquired 
fnli maturity when the conversion of soluble into insoluble 
carbohydrates, and soluble into insoluble proteins, has 
ceasedf or reached its maximum. (4) When the develop- 
ment of the barley grain — from greon-ripeneas to yellow- 
ripeness — takes place during a normal period of develop- 
ment, there exists an absolute equilibrium between the 
quantity of nitrogen received in a given time and the 
quantity oonverM in the same time into insoluble com- 
pott^B, whereas the transformation of soluble into insoluble 
nitrogen compounds in a short period of development 
takes place more quickly than does the Intake of nitrogen, 
the reverse being case in a long period of development. 
(5) Condensation of amine-amide compounds into soluble 
proteins proceeds more quickly during a short than 
during a long period of development, and this process 
is very nearly m equilibrium with the further intake of 
nitrogen as soon as the stage of yellow-ripeness has 
been reached. (6) The proteoses cannot be supposed 
to act as intermediate terms in the condensation of 
nmine-amide compounds into proteins of a liigher order, 
but are exclusively to be regarded as hydrolytic cleavage 
products of higher proteins. (7) An appreciable amount 
of proteose in a barley crop must always be considered 
as mdloative of rather unfavourable harvest conditions. 
(8) Provided that barley has properly matured before 
m^g reajpN^, and that it is stored under suitable conditions, 
if Ipsa of dry matter (respiration loss) is not likely to 
wcur. during storSge. (9) The ripening barley grain is 
towards a state of equilibrium in respect of its 
^trqgenous constituents ; when, on reaping tne barley, 
ibis jitate has been reached, it is not msturbed during 
iitora^ except in the oases of albumins 1. and II. (Bee 
tUs J., 1898, 1191.) (10) The amount of albumin L, 
in p^portion to dry matter, deoreasea in a greater or 
Ic^^degree according as the barley is allowed to attain 
a greater and greater degree of maturity, whereas 
the quantities of albumin It., insoluble nitrogen, 
total nitrogen, and acidic substances soluble in water, 
inoroaw more or less. The amount of nitrogenous com- 
soluble in water, is also subject to considerable 
ff^tuations, which, however, are sometimes positive, 
apjUietimes negative. Denuolein, proteose, peptone, 
ammonia, amine-amide, and mineral constituents — in 
afek in^vidual barley sample— show a constant weight 
^ 4^y matter, as soon as the com has reached its full 

^ev^pnwnt ; oonsequently, the quantities of these 
^aubst^oes remain constant during the real maturation 
prqpess. (U) Heaped at an early stage, barley is less 
Tiok ha nitrogen than when reaped later. (12) The 
ahemioal composition of dry matter in respect of the 
various groups of nitrogenous substances, mineral oon- 
arituents, and acidic substances soluble in water is 
wit dap^ent on the species, variety, or type of barley. 
(13) T{a cultural condition of the soil, as VeU as 
'ciimatio conditions, exert some influenoe on the amount 
frf mineral constituents in the dry matter of barley, 
and to a certaiii extent also, upon the amounts of total 
idtregen and. amine-amide nitrogen, whereas with regard 
to tm other groups of nitrogenous substances, the 
inffuenoe of theas motors is less marked than that of the 
•degree ai maturity ai^ time of storage.>-L. E. 

The tiMrogenowt eonetituente of which arc 

eolahU in cold water and are not eoafidaUd on boUiMi. 

T. Btown, F, Bsoombe, A. McMuUen, and J. ti. 
SHllei'. Trans. Quinneas Research Lab., 1906, 1, 
B. 1,167-38$- 

A-MliyiiiiiiyAytY ngamiaatlon of the nmeous extract ol 
raoR ramilted in %e Identiffooilifoii of aeparaguie, 

‘Ohmiie- -Subsequiiit 'Work m a 
-ohoweA, -in .-oaeeo - 


of this kind phosphotunmtio acid cannot be regarded as a 
definite group-prwipit<u^ This acid preeipitated 61 per 
cent, of the total nitrogen of the extract, but the actual 
quantity of the subst^oes preoipjtated wm foqnd to 
depend on an equilibrium determined the particular 
conditions. It is true that the simpler organic oaees are 
found in the precipitate end the amides and amino-adds 
remain in the filtrate, but the main bulk of tbe more . 
oomfdex constituents of the extract is divided in a variable 
manner between the liquid and precipitate. It is shown 
that the property of evolving nitrogen on treatment with 
nitrous acid is not confined to the free amino-aoids and 
their amides, but is possessed by the more oom|fiicated 
nitrogenous bodies wluoh contain apparent amino groups 
of this kind in their complex. Thus the “ amino index,” 
».e., the percentage of the total nitrogen which reacts 
with nitrous acid as amino-aoid nitrogen is used as a 
specific constant (AoN) of any given nitrogenous complex, 
and serves as a measure of homogeneity in fractional 
separations. This constant is analogous to the ouprio- 
reducing constants R and K in the case of ca^bohyarato 
complexes. Instead of an aqueous extract of malt, it was 
found more convenient to continue the work on an extract 
prepared with 70 per cent, alcohol, with the subsequent 
extraction of the dry alcoholic extract by water. This 
” alcohol-water '* extract contained about 48 per cent, 
of the nitrogenous constituents of the boiled, cold-water 
extract. Part of the difference was made up of albumoscs 
sparingly soluble in alcohol, whilst the rest remains 
uninvestigated. The alcohol-water extract yielded aspara- 
gine, tyrosine, leucine, and allantoin, not prooipitatM by 
phosphotungstio acid, whilst betaine and choline were 
isolated from the precipitate. Practically the whole of 
the amides and amino-acids were eliminated from the 
extract by fermentation with large quantities of yeast, 
under conditions which restricted reproduction. The 
residual hanid was then saturated witl^ ammonium 
sulphate, wnioh threw out malt albumoses, and separated 
into fractions I. and IL by means of 84 per cent, alcohol. The 
ammonia remaining after evaporation and the organic 
bases were next precipitated as platinoohlorides. Further 
“salting out” of the solution with sine sulphate then 
yielded a malt-albumose III. From the filtrate from this, 
phosphotungstio acid precipitated most of the malt- 
peptones, some, however, remaining un precipitated, os 
the result of equilibrium, together with a little leucine 
which had escaped assimilation by the yeast. The malt- 
peptone fraction was separated into peptones I. and tl., 
according to the relative solubilities of their phospho- 
tungstic compounds. The malt albumoses and malt- 
peptones differ from the similar derivatives of other 
proteins ih the fact that they give no biuret reaction, and 
are not precipitated by iron ammonium alum. The 
malt-albumose I. possesses the property of producing '4' 
persistent froth in aqueous solutions. The composluon 
of the unooagulable nitrogenous cold-water extract of 
malt is estimated to lie 'as follows, the results being ex- 
pressed as nitrogen per cent of the total nitrogepi : — 
Ammonia, 3*5 ; malt-albnraoses, 20 ; malt-peptones, 81 ; 
amides and amino-acids, 8*5 ; organic bases, 4^ ; hslance 
(uninvestigatod), soluble in water but insoluble in 70 per 
cent, alcohol, 33 per cent. The albumoses and peptones 
are probably the conversion-products of the alcoboi- 
soluble protein of barley, the hydrolysis of which, whether 
by enxymes or acids, results in the j^oduotion of bodies of 
similar character to those studied. This hydrolysis takes 
place with the progressive elimination of part of the 
amide nitrogen as ammonia and of the amino-nltropen as 
free amino-acids, with a corresponding aocumulaaon of 
the basic nucleus in the products. --J,F. B. a 

Barley ,* Culture of exdeed em6#wos of on nwtrient 

media oowtaining nitrogen in different forme, H. T. 

Btown, F. Bseombe, A, McMulm, and J. H. 

Trans, Quinneas Beaearob Lab., 1906, 1, Ft. 3, 388-^^^M. 
This investigation was undertaken in order to diSmoMm 
to soma axisnt bftwsen the downgtada'* lAati^ki) 
prodnot^ the nitroaaiions morvet of the Oqdos; 
and 
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i»4nB large quantities uf pliosi^ates in the precipitable 
•dondition, is devoid of co^fermentativo properties. 

F. B. 

Zaetie acid ha^sttrUi^ Vikdity and fennerUaiim eapatUp 

of iftdttseriaf C Wehmer. Ohem..Zeit., 1906, 

ao. 1083<^10S5. 

Al<9BOi7oa it is generafly supposed that the purely vege- 
tati^ fCHrMB of mteria are possessed of but little vitality 
in the dry state, the author shows that this is not always 
the osae. He has studied a non-sporulating species of 
industrial lactic acid baoteriuin, possessing a maximum 
aoid'produoing power at a temperature of 40® C. The 
culture was |m»served in the same flask in which it had 
•oarried out its fermentation. In the course of time the 
baoteria had dried down on the surface of the crystalline 
ealoinm lactate which they had produced. Under these 
oonditions the vitality of the bacteria was quite unim- 
painsd alter 6 years ; after 6 years, however, it was 
n e c ee s a i y to sow larger quantities of the deposit in order 
to And nvlng cells, and after 10 years the whole culture 
wss apparently dead. This i^eat vitality of vegetative 
l^teria cells, almost equal to that of anthrax spores, 
was only exhibited wlien the cultures were allows to 
ferment in presence of chalk. When the acid produced in 
'tite formentation was not neutralised, the cultures died 
in 6 — 10 weeks. Determinations of the fermentative 
'power of this species, in presence of chalk, showed that 
m a solution containing 15 grms. of dextrose, 10*5 nms. 
■of lactic scid were noduoed, and that at the end of that 
time the dry weignt of the baoteria was 20 mgrms., 
■equivalent to 100 mgrms. living weight. This is a pro- 
duction of 100 times the weight of the baoteria, or at the 
rate of 10 times their weight per day. Although dextrose 
ahwld yield theoretically an equal weight of lactic acid, 
4ms i^ult is never attained, even under the best con- 
ations j 90 — 91 per cent, of lactic acid, calculated on the 
dcul^rose, is the highest yield which is ever obtained, and, 
tinder industrial conditions, a yield of 60—70 per cent, 
is usual. In practice it is necessary to choose between 
losses by incomplete fermentation and losses by infective 
ferm^tation, tne danger of which increases with the 
ti^ i The completeness of the fermentation depends 
larg^y on the oompletenoss of the saccharification of the 
mash. Butyric ferments, moulds, and even yeasts enter 
into competition with the lactic bacteria, and "the calcium 
Jaetate which is already formed may itself be consumed 
in. thu later stages of fcrmen'tation by other organisms, 
when all aocid«tital sources of loss have been diminated, 
thare still remains a quantity of sugar disappearing from 
th^^iinedium, but not oonveited into lactic acid, which is 
g^reater in this kind of fermentation than in others ; the 
manner in which this sugar is consumed is, however, still 
undetermined.— J. F. B, 

MnzttmaUe aeiwn af the radiih {Rapkantta aatiima, L.). 
T. Saiki. Z* physiol. Chem., 1906, 46 , 469—472. 
ChMU. Oentr., 1906, 2, 1275—1276. 

Tfltn author has detected in radishes a very powerful 
diastatio ferment. Daucaa carota and Braaaim carota 
also contain a diastase, but this is less active I9nm that 
of the radish. Ko evidemte could be obtained of the 
presence of a proteolytic, a lipolytic, or an alcohol- forming 
ietn^t in nklishes. Among the reducing substances 
formed on treating the expressed juice of the radish with 
a fresldy-prenared paste of purified wheat stare.h, maltose 
was detected. After four hours at 40® C., 83*3 to 91*6 
per cent* of the starch was saccharified, the reducing 
Sqhstances being calculated as maltose. The diastase 
prepared from radishes according to the usual method 
formed a yellowish-white, moderately hygroscopic powder. 

—A. S. 

Fsrmeffiufion of — without M. Sohade. 

55. physik* Ohesm, 1906, 67, 1—46. 
uitimi of dextrose by alkidis under various 
attended by the pioduolikm of an hatense 
ration, and , 41^ possible formation of an 
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that if the decomposition be carried out in presence of 
hydrom peroxide, it takes place without m slightest 
browning, so long sa the pmoxide is in excess. The 
author esqolalns this by the fact that acetaldehyde is one 
of the main primary products of the decomposition, and 
that the brown-coloured complex products are the result 
of secondary resinifioation of the aldehyde. Any agent 
which combines with the aldehyde prevents the I^wn 
coloration, the most efficient being nydrogen peroxide, 
which oxidises it to acetic acid, and sulphites or cyanides, 
which fix it by combination. ' The removal of the volatile 
aldehyde by the rapid passage of a current of gas is also 
efficient up to a certain point. Under certain conditions, 
ots., 2 grms, of dextrose, 4 grms. of caustic potash, and 
200 o.c. of water, digested for 8 days at 4^ C., with the 
passage of a rapid current of air, a quantitative yield of 
formic acid in the ratio of 2 mols. m acid to 1 mol. of 
dextrose is obtained. With Imvulose at similar concentra- 
tions, but at a temperature of 15® — 18° C., and with the 
addition of hydrogen peroxide, an additional poportion 
of 2 mols. of acetic acid is also poduoed, owmg to the 
oxidation of the acetaldehyde in aitu. The decomposition 
of any mon(^ sugar by alkali, when the solution remains 
colourlcMM, is therefore represented bv the equation : 
C6HiBOe = 2CH8CHO-H2HC0OH, with" only traces of 
other poduots ; this decomposition proceeds at different 
velocities with different monoses. It was to be expected 
that an equimolecular mixture of acetaldehyde and 
fpmic acid would be convertible into alcohol and carbon 
dioxide. Tliis transformation was in fact Inroimht about 
by the catalytic action of spongy rhodium. A o per cent, 
solution of sodium formate, slightly acidified with acetic 
acid, was treated with spongy rhodium and gradually 
heated under a reflux condenser to 00® C. At the same 
time an equivalent quantity of acetaldehyde was distilled 
into the liquid, the vapours being caused to enter at the 
bottom of the vessel. An evolution of carbon dioxide 
then took place, and ethyl alcohol was recovered from the 
liquid, with a yield of 00—70 pr cent, of the theoretical. 
Thus, in two stages of purely chemical reaction, the sugar 
hod been converted qualitatively and quantitatively into 
the same products as are obtained in fermentation by 
yeast, Tim splitting up of the sugar into aldehyde and 
formic acid is a typical catalytic phenomenon taking 
place under the influence of hydroxyl ions, since equivalent 
quantities of caustic soda ana potash decompose the same 
amount of sugar in the same time ; thus both stages are 
spontaneous meakdowns. The author postulates two ways 
in which the sugar molecule can break down, vis. :* the 
aldehyde and the acid breakdown. These ore analogous to 
the two typical decompositions, ketonic and acidic, of ethyl 
acetoaoetate. A third way is left unformulated to account 
for the complex decoznpositions which ensue under less 
regulated conditions. The mneral tendency is vastly in 
favour of the aldehydic toeakdown described altove, 
but with higher concentrations of hydroxyl ions the acidic 
breakdown, with poduction of lactic acid, becomes 
pedominant. Lastly, the author discusses the analogies 
between the various biological breakdowns of sugar, vi*., 
alcoholic, lactic, acetic, and formic fermentations, and 
his purely chemical decompositions, and shows that they 
are all variations or special cases of one and the same 
phenomenon, viz., migrations and rearrangements of the 
nydrogen and hydroxyl ions of the labile carbohydrate 
molecule, with or without secondary oxidation.— J. F. B. 

H^itroffenmia conatituenta from malt extract, Iw ^reelain 
^ration; Separation cd H. T, Brown, #. Escombe, 

A. McMullen, and J. H. Millar. Trans. ^Ouinness 
Resesaroh Lab., 1906, 1, 306—311. 

A spxoiaL form Of porous poroelida filtset is described 
(see flmire). The apparatus consists of a porcelain filtering 
bulb. A, which is porous only in the lower half ; this bulb 
is fitted to a bronze lid, B, which is screwed into the cen- 
Uining vessel, C. The liquid to be filtered Is placed in 
the cylinder, H, and is ior^ by meana of oarh^ diuxide 
under pressure mte th« bottom of the veasot^ C, % Wy 
of the tube, D. Filtratltm the lov^ biff uf W 

pmhiftb%dh Ohder 14^ 
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valves, K and L. This apparatus has been used for the 
removal of eomplex nitrogenous matters from a state of 
colloidal solution. The degree of fractionation obtained 
was measured by determination of the “ aminodndex ” 
of the filtrate (see page lUO) as compared with that of the 
original liquid, the complexity of the compounds being 
inverselv proportional to the amino-index.’* It was 
found that the efficiency of the removal of the complex 
•colloids depended to a very large extent on the clogging 
•of the pores of the filter, and that a second filtration 
yielded better results than the first, — J, F. B. 

Ekolish Patbntb. 

Drying tkpparatua for malt and iht like, E. Ellermanii, 
Berlin. Eng. Pat. 36,780, Dec. 22, 11K)6. 

«B1 17.S. Pat. 817, e»8 of 1900 ; this J., 1906, 491.— T. F. B. 

J'iUer^ [for beer], K. H. Loew, Lakewood, U,S.A. Eng. 
Pat. 9602, April 28, 1906. 

IV. Pat. 866,562 of 1906 ; this J., 1906, 990.— T. F. B. 


Fbbnck Patent. 

ITiiw, 6e«r, ond similar heveraaw ; Process for improving 
the gnaiity of — - by centrifugal action, F. O. Nilsson 
and J» L JonBon. Fr. Pat. 867,020, June 9, 1906. 
Dnder Int. Oonv., June 16, 1906. 

:&3B» Eng. Pat. 13,663 of 1906 ; this J., 1906, 1062.— T. F. B. 
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Pmmce o/ ‘ ffw certaiit foodi. 



the inoM daUoate method of Voisenet (thia X, 1906, 1896] 
showed of tbesam^et oonMied from 1/800^9001]; 

to l/800,000tli of formald^yde. The proved ocicwrraiioi 
of formaldehyde in the air, and in products of oombusthm, 
eapecUdly wood-smoke, led the author to mtatttblh a 
number of smoked foods— bacon, ham, safisages, hnr^ 
Ac.— in all of which he found quantities of fonhildi9iy 
varvingfrom 1/3,000, 000th to 1/40, 000th. Strict adu 
tration of the law prohibiting the presence of formsldt^.^ 
would preclude the use of ^ess articles of food f mA i 
author contends in favour of an alteration in tb4 lotr, 
with prescription of allowance up to a maximum 
instead of prohibition. — J. T. I). 


Enoush Patents. 

Protcids from ground- feorfh-] nuts ; PreparaHon of 
W. M. Williams, Harl^en, Hiddleeex, ^ 
17,110, July 30, 1906. - 

The earth-nuts (Araehis hypogrfa)t aTe decorticated^ die 
much as possible of the oil is removed, and the te^ddde 
reduced to a fine meal. This meal is then Ssttradtad 
with a 15 per cent, sodium chloride solution, ua^dlw^ 
1 gall, for each 0*75 lb. of meal ; the UiiXtm lii^|8iin#d 
frequently for one hour, and filtered thr^h oldth mf vnjhr 
fine texture. The proteids in the filtrate are 
precipitated by saturating the solution with ohi^ 
dioxide under pressure, or by the addition of SUdoasidVe 
Small quantities of dilute hydrochlorio acid, dr 

without previous treatment with carbon ^Oxide, 
the minimum of acid required for a distinct predlpitAllim 
at each operation. The proteids obtained ere 
with water saturated with carbon dioxide, and re-diiiKdlhBid 
in ammonium carbonate solution. If desired, ihe 
may be dried in thin sheets or layers, or forced H 
small holes in a plate, and dried in the form of tL, 

The product may be mixed with other foods, such 
moat preparations, Ac.— W. P. 8. ‘ ‘ 

n 

Centrifugal separators for cream and othetr 
C, Q, P. De Laval and £. E. F. Fagerstrfim, Stookndltft. 
Eng. Pat. 18,708, Aug. 21, 1906. V 

Annular flanges are placed on the wall of the sepatdtdr 
drum opposite to partition plates exteRdifUr 
central f^-pipe nearly to the wall of the arttmi>' 
flanges project inwardly towards the edges of ^ ‘ 
and cause any sediment in the liquid to bo 
annular chambers formed below and abbW tb^ 
Obstruction of the openings between the'i^iM i 
flanges is thus preventeil.— W. P. & ' "T'' 





French Patents, 

Milk and other liquids containing wroUidkl 
the desireaiion of — . J. BL Hatmaker, 

866,761, June 1, 1906. 

Milk, or solutions of eggs, blood, mid the like, 

^ rotating rollers beaM to a high tempemtutfl tod 
liquid if not in contact with the rollta for more tsio 
seconds, and the dry film is removed by a 

If desired, the opstration may be ourrM out un^ tkilueed 
pressure. The dry products obtainecl are also 

Butter '! Process of making artifkial r, D,. l^er. 

X Gottlieb, and A. Meisels. Fr. Pat. 

SEE Eng. Pat. 12,916 of 1906 ; this X, 1900, m«-T. 

Plmr, grain, rice, and athsf ku^ames ! 

• • ptparotm lortik 

'Xnly-’dj 1=966)1 '■ i \ >' 
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(B.)-SAJraATION; WATER PUMBlCATlOK 

Enqlxsh Patekts. 

W(Ueft $eu^6 e^uenit and the like ; Proceaa for the 

mrification of . P. Keitner, Lille, France. Eng. 

Pat. 20,760, Oct. 13, 1905. 

Taa with or without the addition of an antiseptic 

ageot, if fljprayed on to a oentrifngal fan having a large 
numbni^ of buides placed close together, or preferably, 
into 4he open end of an atomising drum such as is described 
in Eng. Pat. 20,697 of 1906 (this J., 1906, 916). The fan, 
or drum, is rotated at a high speed, and a current of air 
is foroed in so as to be mixed intimately with the atomised 
water.—W. P. S, 

Water and other liquids ; Apparatus for purifying [electro- 

MieaUy] . G. W. j. Allen, Bristol. Eng. Pat. 

9002, April 14. 1906. 

.Tm water, is p^ed through a narrow earthenware 
ehannel, in which it is repeatealy electrolysed by means of 
eleotrodes placed in pairs across the channel. The 
alaotrodes consist of jdatinum wire gauze, and each pair 
is connected with a separate trembling coil. Between 
the electrodes, the bottom of the channel is slightly 
depressed so as to fenrm a hollow in which some water 
win always remain to make electrical connection between 
the poles of each pair. To prevent the coils becoming 
over.heated through continuous working, an automatic 
contact-breaker is provided, consisting of a rotating 
shaft on which are placed a number of metallic arms 
oatresponding with the number of coils in use. The 
rotation of the shaft causes the arms to dip consecutively 
into me^ury troughs, and, the necessary conducting 
l^ing provided, allows the current to pass through 
the ieparate coils. The arms are so arranged on the shaft 
that one coil is out off while the other two are in connection 
ivith the battery, and so on. The shaft is rotatSl at a 
anitaUe speed by a small motor, or other device, and 
mosuM are also provided for cutting out the contact- 
breaker, and connecting the coils directly with the battery. 

~W. P. S. 


The condenser is connected to the water store tank, 43« 
by the pipes, 44|and F46, and the stiU Is fed by 
pipe, 47, with waterifrom 43. The capped air inlets 40, 
IS so arranged that the supply of air can be regulated by 
screwing down the cap over a perforated nipple, and the 
air may be filtered, ii desired, through porous material 
placed in the cap. — W. H. 0. 

Fbekqh Patents. 

Effluents ; Apparatus for fiUering and purifying works 

and other . G. Bfinkelberg. Fr. Pat. #6^991, 

June 8, 1906. Under Int. Conv.,|Juue 6, 1906. 

See Ger. Pat. 166,414 of 1904 ; this J., 1900, 492.--.T. F. B. 

Sewage and wa^e waters ; Apparatus for the hacteriaZ 

purification of . A. Gilson. Fr. Pat. 366,974, 

June 9, 1906. 

The process and apparatus provide for tlie anaerobic and 
a^obio treatment of sewage and the like, the latter being 
conducted to the bottom of a vessel, which is fdosed to 
the air, and consists of several concentric ohaml^rs 
connected with each other alternately at the top and 
bottom. After passing through a further series of rect- 
angular closed vessels, the sewage enters the aerobic 
part of the plant, which consists of a number of compart- 
ments filled with porous and other materials, and con- 
nected with each other by means of automatically acting 
siphons. Traps are provided to prevent the admission 
of air to the anadrobio parts of the plant, whitot air-supply 
pipes are fitted to the aerobic compartments. — W. P. S. 

(G. )— DISINFECTANTS. 

Fbbnok Patent. 

Phosphate ; Organic limed . iPeriiliser and InseeticideJl 

Comp. Ind. dee Mines et Caj^^res de Ci4rp. Fr. Pat. 
867,006. June 10, 1906. XV., page 1108. 
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United States Patent. 


(Continued from page 1064.) 


{Ifiilsr] apparatus. 0. F. Wentz, St. Louis, Mo. 

U.8. Pat. 833,271, Oct. 16, 1906. 



A mm Of fB|lorat<tf, 10, heated in any suitable manner, 
has a 81, idadiiig to m cemdonsing coil, 

. wbioli it ittoyujMd vdlh an miaot^ 38, to draw in air 
^ air and vapour 

wbart tihe Is emiimmdf and 


Bamboo and Pousolsia [/or papermakii^]. Kaindler. 

Monit. Pap. Fran^. ; through Paper Making, 1906, 

622—623. 

The possibilities of bamboo as a paper-making material 
are well known ; it closely resembles straw in character, 
with a slight advantage from the point of view of quality. 
Its use for paper-making is limited, first, by the fact that 
it has a considerable value for other purposes, and, 
secondly, because in order to get good results the plant# 
must be converted into pulp whilst still in the green state. 
Poneolsia (Memorialis pentandra) is a meml^ of tlm 
nettle family which grows in India, but has not yet been 
cultivated for exportation. The isolated bast fibre ia 
extremely long and wide; it easily attains a length of 
760 mm. It possesses the peculiarity of splitti^ up 
longitudinally into fine fibrillis, with a xmnlmum amount 
of mechanical treatment. This property would be 
extremely valuable for the preparation of strong white 
papers of even texture and smooth surface. The llbro# 
m present use, viz., fiax and hemp, which are oi^mble of 
giving these fibrillee, require such prolonged bealtog to 
produce this effect that the paper acquires a greyish 
appearance. The oleaned hast of Pousolsia requires only 
a veiry slight ohemical treatment with caustic soda and 
** bleach " ' to convert It into a pure white pulp of ^be best 
quality ; it is stated that several crops af^ year oould be 
obtained without special care in the cultivation.— -J. F, B* 


Paper industry of Bussia. Bd. of Trade J., Nov, 1, 1906. 

[T.B,J ^ 

Tsi demand im papm in Russia is still verf s^sB;; it 
It ssoS% hatisfied Iqr Russian ps^ptff e| wh' ^ 
are 98, ^ imdaatim bstog l^m^OOO matii 

'b idUiliin/viee 4ii tmxUstd aF 




<tiU. Fil^and mppliet nuMtly oommim torU Mid newi* 
vbiob is oheaper tKftn Rctitlm in spite ^ 
t^biitoiiis duties and other expenses om delieery into 
Russia. Hiis is due to the abundant and inexpenstre 
mutiye power and vast resouroes of material, neoessary in 
'ihm manufacture of paper, of which Finland disposes. 
Of Buseian firms, only one successfully competes with 
Binland in the commoner sorts of paper, due to this mill 
%aving free water power at its disposal. Eussia is 
'becoming more dependent on her own resouroes for 
wupplles of certain mnds of paper and of material for its 
manuladture. Imports of rags from Germany have 
'declined, and exports of them from Russia to Giermany 
lurve increased. Decreases are also shown in the imports 
4of paper pulp, cellulose, and wall papers. 

English Patent. 

Waate sand from glaaa-worJu, commonly known a$ hurgy ; 

' Treatmcfit and ntilifotion of [os fiUing material 

for linoleum, leather, paper, <fec.]. W. Thompson. Eng. 
Tat. J^e,893, Dec. 23, 1906. VIII,, page 1096. 


UNirnn States Patents. 


Stegumminyj fibrous plants ; Process for . C. Colahau, 

Chicago. U.S. Pat. 833,607, Oct, 16, 1906, 

Tibrous plants are degummed by heating with the waste 
^products of petroleum or other miueral oil refiuories, 
wteam ^ing injected during the process ; the fibres, thus 
thoroughly fre^ from mucinous substances, are dried in 
the open, and sdbjeoted to a “ braking ■” action to remove 
the “ hurds."-T. F. B. 

IIToexf pulp ; Manufacture of chemical or sulphite * 

K. Roc, jun,, Niagara, Wis. U.S. Pat, 883,750, Oct. 23» 
1906. , 

UNSiABONSt) or wet wood is out up into chip, which are 
then dried artificially, subsequently being digested with 
lan acid liquor under steam pressure. — J. F. B. 

Sulphite liquor ; Treating waste , and [adhesive] 

compound obtained [therefrom]. J, S, Robeson, Camdeu, 
N,J. U.S. Pat. 833,634, Oct. 16, 1900. 

Waste sulphite liquor from the digestion of spruce wood 
'is neutralised by milk of lime, and concentrate in vacuo 
to a density of about 30° B. to form an adhesive product, 
soluble in water, clear or translucent, and in strong solu- 
tion not precipitating ^ue solution. — E. S. 

i[Wood pulp] Sulphite process ; Recovery of valuable gases 

in the . E. Morterud, Christianta, Norway. U.S. 

P«t. '883.930, Oct, 23, 1906. 

Tn the manufacture of sulphite wood pulp, the liquid 
4 ind gaseous contents of the digester are discharged, after 
boiling, into a closed chamber in wliich a low pressure 
f(about or below atmospheric pressure) is maintained. 
'The gases and steam collected in this chamber we passed 
through a closed apparatus where they come in contact 
with water of such a temperature that the vapours are 
Kiondensed without an appreciable absorpion of the gases. 
The heated liquid is then cooled, and used again for 
*oondensing the vapours of a subsequent charge. The 
unoondenMd gases are passed on to a chamber m which 
they are absorbed and utilised for the production of fresh 
^digesting liquor.— J. F. B. 

Jtesin soap ; Process for emulsifying in toaUr. M. 

Erftt^, Straupite, Germany. Re-issue No. 12,649, 
datifOot, 23. 1906, of U.S. Pat, 781,606, Jaa. 81, 1906. 

mit Additfon of Aug. 29, 1908, to Fr. Pat. 825,901 of 1902 ; 
this J., 1904^102.— T. F. B. 

Frsnoh Patents. 


in ihs 


ipaper watbUd on one side ; Ptepmdion of 

rnaper maeMm by earfying the eohur on eonmMioii# 
mm si psmr Iby me<mb of bUths, fdRs, As, K. VtsmL 


» of fibres, fmbties, paper, Ae. E. 
_ j*rl»t SV. Pat, 86^961, Hasoh 
lOM. 



Am/ioial silk and eoRodisn produets ; Manufadnre of 
Fabr. de Soie ArtifieieBe de Tnl^, IfV. Fat, 86l,690» 
Aug. n, iWMi, V„ page 1091. 


XX.— FHIB CHBlflOALS, ALKAU)ID% 
BSSENTUt OILS. AMD EXTSAOm 

(Oontinusd from page 1067.) 

Calumba [Cofnsiia] root ; Alkaloids of •— w J. Qadamw* 
ChenL-Zeit., 1906^ 80, 924. 

Besides amorphous alkaloids, calumba root contains 
siderable quantities of two orystallisaMo alkaloids, and a 
small amount of a third. After extracting the root wfth 
alcohol, treating the extract with water, and separating 
gummy and resinous matters, the alkaloids are precipi- 
tated with potassium iodide, and the iodides separam 
by a laborious fractional solution, and erystsiliaation 
from alcohol. The most soluble, for which the naiNe 
jateorrhizine is proposed, has been investigated by F^ilt, 
and has the formula the second Is 

GUnzel’s ealumbamine, CgiH^NCl^.OU; and the leost 
soluble is called by the author palmatine — ^its formula is 
probably CMHg 4 N 05 . 0 H, but it has as yet been obtained 
in such small quantity that this is not certainly esiabthdied. 

— J. T. D. 


Hordenine. Q. 0. Gaebel. Arch. Phaxm., 1906, 8iA 

435^..441. 

When hordenine, the base isolated from malt cuhns by 
lAger, to which the empirical formula (^qHuNO has been 
given, is methylated, and oxidised urith alkaline pennan- 
ganate, it yields anisic acid. Since the base is ontioany 
inactive, and when methylated and subsequently deeom- 
posed, yields trimethylamine, it must have the oonstitatian. 
(l)HO.C5H4.CHg.Ci4N(CH8)a(4).— J. 0. B. 


Peppermint oil ; Russian . J. Sohinddmeiitr* 

Apoth-Zeit., 1900, 21, 027--928. 

The oil, distilled from plants cultivated in the ProvinSe 
of Tambow, had the sp. gr. 0*908 at 19° C, j ana*— ly’dS' • 
b.pt. 200° — 266° 0. ; solubili^ in 70 percent, alcoh^ li4» 
in 96 per cent, alcohol, 2:1. It solidified on long exposnne 
in a mixture of ice and salt. It contained 16*86 per CSnt* 
of menthone, 61*22 per cent, of free menthdl, ana 4*6 per 
cent, of menthyl esters, calculated as acetic ester; hnt 
valeric acid was present as well as acetic acid in these 
esters. Pinene, I- and d-limonene, cineol, and a fetqni- 
terpene were also present. No pheUandrene, 'which occurs 
in American peppermint oil, and no menthone, as rooordod 
by Andrejef! and Andres as occurring in Russian oih irOi^ 
found. — J. 0. B. 

• 

Myrrh ; Essential oil of . K. Gorier. Aroh. 

1906, m, 412—436. 


OuBnNALDERTDE was isolated, to the extent of I por OSiit.* 
from three of the four specimens of oil exandned. Eugono) 
and a small trace of m-creSol was present in sB louf 
Old myrrh oil has an acid reaction, due to the prei^ce ^ 
free acetic and palmitic acids. In the freshly diitiBoifi 
oils these acids exist as esters. A retin was fsolated from 
old oils by shaking out with light petroleum spirit. Oh 
reducing this with sodium and amyl alcohd, a hydoo^ 
carbon was obtained, which gave a cr 3 rstauih 0 bydlo- 
chloride, probably oadinene mhydrcwhloiido^ Pn ^ ^ 
tionating over sodium, several terpenes were obtMn^ j 
pinene, aipentene, and limonene were idantifiedw and 4 
iourth body with the same formula, bidonging 46 Em 
limonene group, was isolated. This had the n ' * 
rotation up « *4* 80°, and afforded 4 oryilaBhlb ' 
bromide a^ hydcoohlondo. It is Not ootftaiitt 

' ■ ■ " ■' 
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dipente&e. Two Besquiterpenea, oq« with the §p. gr. 
0^926, b.pt. 16S* under 12 mm., the other with the sp. gr. 
0*911, b. pt 161® under 15 mm., were iBolated, and could 
not be defmitely identified with the known Hesquiterpenoa. 
The aoaquiterpene which forma a well-crvatalliaed hydro- 
chloride is closely related to, or identical with cadinene. 

— J. O. B. 

Carbon dMenide. A. von Bartal. Chem.-Zcjt., 1906, 
30 , 1044—1046. 

SiTFSHBKATSD ateam ia naBsed through a tube containing 
phoaphorua pentaselenlao at a low red heat, and the 
uberated hydrogen Bolenide is conveyed into a flaak 
charged with a nearly saturated solution of cadmium 
sulphate at 70® — 80° 0.. a deposit of reddish-brown fiakeK 
of cadmium aelenido being produced. The precipitate ia 
filtered, washed with water until the washings ccoho to 
mve a turbidity with barium chloride, and then dried 
for several hours at 180” — 140' C. This product ia mixed 
with asbestos, and placed in a bulb tube connected with a 
flask containing about 160 c.c. of carbon tetrachloride 
and with a Idebig condenser, the receiver of which ia 
cooled with ice-water. The tetrachloride ilaak ia warmed 
on the water-bath, and the liberated vapour is passed 
through the bulb heated to low n^dness, this o][)eration 
being repeated twelve times with the liquid collected in 
the receiver. The final diHtillate is fractionated on the 
water-bath ; the bulk passes over at 79^ — 80^' C., and 
consists mainly of carbon tetrachloride. The fraction, 
80“ — 90“ C. (a red, somewhat fuming distillate), after 
being diluted with water and boiled under a reflux con- 
denser to decompose sedonium chloride, is filtered and 
redistilled, furnishing at 78°— 90® C., a greenish-brown 
liquid, smelling like carbon bisulphide. Treated with a 
concentrated solution of caustic potash in absolute alcohol, 
added drop by drop, this liquid deposits dark, orange- 
j^ow needles of potassium selenoxanthatc, thus demon- 
strating the pOKsibility of producing carbon diselenide 
by the above process. The operation is, however, difiioult, 
and the product is extremely unstable. Carbon oxy- 
aelenide, or an analogous product, can be prepared by 
passing phosgene over cadmium solcnide at red heat, and 
cooling the caseous product with icc water and a mixture 
of solid oarron dioxide and alcohol in succession. The 
gas burns with the characteristic blue flame, and gives 
an abundant deposit of selenium. — C. S. 

Citral in Ittnon oils and extrwris ;• Mdhod for the deter- 
mination of . E. McK-CTiace. J. Amer.; Chem. 

Soo., 1906, 28 , 1472—1476. 

Thb author has applied the magenta-sulphurous acid 
reaction of aldehydes (see this J., 1897, 266) to the colori- 
metric determination of oitral in lemon oils and extract#. 
The reagents used are (1 ) 0*6 grra. of magenta dissolved 
in 100 0 . 0 . of water, and a solution containing 16 grms. 
of sulphur dioxide added. After standing un til decolorised, 
the whole is made up to 1 litre. (2) 1 of pure oitral 
dissolved in and made up to 1 litre with 60 per cent, 
(by Tol.) fdoohol, free from aldehydes. The solution of the 
lemon oil or extract in alcohol* is treated with a definite 
quantity of the ma^nta solution, and compared with 
stoacUidB prepared in an exactly similar manner with 
known quantities of oitral. It is important that the 
comparison of colours be made at a temperature not 
above 15® C- The method gives very good results with 
lemon extracts, whilst, in the case of lemon oils, the 
maximum error is usually less than 0*5 per cent.— A. S. 

Pinene and firpene ; Chlor-hydrocUorides of . G. B. 

Erankforter and F. C. Frary. XUIB., page 1107. 

PiUh and terpeneg of the Norway pine and Douglag dr. 
G. B. Frankforter. XlIIo., page 1107. 

Ofiganim oil : Manufacture of — — . Bd. of Trade J., 
Nov. 1, 1906. [T.li.] 

AOOOlmiKc} to the imnua)] report for 1905-6 on Cyprus, 
mimdfactitre of origanum oil in the island, undertaken 
th» AftrictfHural I^epefctment, has during the last year 
tndre iihpartMlf^^poriions, and a sample of the 
fkalonor Dimatan, F.H^ of 


the Imperial Institute. The preliminary report shovred 
that the oil was of good quality, and would sell readily to 
soap manufactin^rs, makers of perfumery, and desJeiu 
in essential oils, and actual sales were effect^ at remunera- 
tive prices. The Agricultural Department has been oairy- 
ing on the distillation of this oil w some four years, and 
has proved that the product is easily made, and can be 
profitably disposed of in a ready market. The origanum 

P lant, from w'hich it is mode, grows freely in the forests.. 

ermission to utilise the plant can bo obtained from 
the Department, which is veady to withdraw from the^ 
business, and to give advice and assistance to any 
approved person who may desire to engage in the 
industry. 

Unitep States Patent. 

Camphene ; Produclio7i of . E. Bergs, Assignor to- 

Botlische Anilin und Soda Kabrik. Ludwigshafen on 
Rhine, Germany. G.S. Pat. 883,666, Oct. 16, 1906.* 

See Eng. Pat. 1 6,429 of 1906 ; this J., 1906, 909.— T. F. B- 
French Pate^its. 

Glycidic estern m\d aldehydte ; Process for synthesising' 

. 0. Darzens. Fr. Pat. 861,698, Aug. 16, 1905. 

A variety of alkaline condensing agents can be used for 
condensing ketones with monohalogenated acetic esters, 
to form glycidic esters (see Fr. Pat. 337,176 of 1903; this 
J., 1904, 456); for example, a sodium alooholato, sodium 
amide, sodium eyanamide, or dicyanodiainide. The 
glycidic esters may l)e saponified by either aqueous or 
alcoholic solutions of alkali hydroxides. The alkali salts 
may, in certain coses, be decomposed at once by distilla- 
tion, in mcuOy or the free acids may be converted into the 
corresponding aldehvfles by heating or by any other 
suitable means, A list is given of eightt'on new /3-glyoidic 
esters and fourteen aldehydes obtained W the above 
process, all applicable to {xirfumery.-— T, F, B. 

£k^-Cydogeranic acid : Process of making . Farb- 

werke vorm. Meister, Lucius, und Brfining. First 
Addition, dated Aug. 17, 1906, to Fr. Pat. 361,637, 
July 19, 1905. 

This addition is for the purpose of including in the procesa 
(see U.S. Pat. 805,924 of 1906 ; this J., 1906, 39) the 
peparation of derivatives of A 4 -cyoiogeranio acids from 
isophoronecor boxy lie acid. — T. F. B. 

Hydroxy -derivatives of the benzene series ; Process for 

preparing . Soc. Chim. des Usines du KhAne, 

anoien. Gilliard, P. Monnetet Cartier. Fr. Pat. 361,732,. 
Aug. 31, 1905. 

See Ger. Pat. 167,211 of 1904 ; this J., 1906, 608.— T. F. B. 

Aminobcnzoic acid <dkamine esters [amino-cdcokoU] and' 

their derivatives ; Process of making . Farbwerkc' 

vorm. Meister, Lucius, und Bruning. Fr. Pat. 861,734,. 
Aug. 31, 1906. 

See Eng. Pat. 17,162 of 1905 ; this J., 1006, 607.— T. F. B.. 

Formedes ; Process of making . Nitritfabrik 

G.ra.b.H. Ft. Pat. 367,088, April 13, 1906. Under 
Int Conv., April 15, 1906. 

See Eng. Pat. 9008 of 1900 ; this J., 1906, 909.— T. F. B: 

Isoborneol eaters ; Direct process for preparing — — from - 
pinene hydrochloride or hydrohromide, dheiS. F«br. 
von. Heyden A.«G. First Addition, dated June 5, 
1906, to Fr. Pat. 366,814, May 1, 1906. (See Eng. Pat 
10,999 of 1906 ; this J., 1906, 714.) 

Fatty acid esters of isoborneol may be obtained direct 
from pinene hydrochloride or hydrolnrotnide by heating, 
with a fatty acid and an oxide or carbonate m a heavy 
metal, or vrith fatty acid salts, oxide, or carbonate of mag- 
neeium, or of metalloids which form aatts ’wiik aoios- 
(e.flr., vanadium, amnic, antimony^ or titaAianf) ; 

■ano salts of erghnio aeids> or haorgamc acids not possiM^ 
oxidlsihi; properties may also he used, ee dlao tnay Mm* 
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r te of pinone hydroOhloride arc l^iled wito 500 parte cH 
per cent, formic acid, 200 parte of antimony oxide, 
and 80 parte of ferric chloride, for 20 houn under a reflux 
oondensOT ; the product is poured into water, washed, 
and distilled in vacuo. A good yield of isobomyl formate 
is said to be obtained. Thirteen other examples are given. 

— T. F. B. 

VaniUa ; Process and apparatus for preparing . 

L. de Montesquoiu. Fr. Pat. 367,285, June 0, 1006. 
Vanilla beans oolleoted in cool countries {c.g.^ Guade- 
loupe) are usuallv dried rapidly, by artificial heat, but 
it is stated that by this method a portion of the vanillin 
is decomposed ; to prevent this, it is proprwed to place 
the beans, in single layers, between shoots of fabric, and 
to keep them for six to ten days at a uniform temperature 
>of 60° C. This process is stated to produce beans as rich 
in vanillin as those prepared by natural heat in tropical 
countries, e.g., Mexico. — T. F. B. 

f^Alkyloxyacetyl] Esters of (dcohols of tJhe, terpaneorcamphane 

group : Process for preparing new . Farbenfabr. 

vorm. F. Bayer und Co. Fr. Pat. 367,057, June 11, 
1906. Under Int. Conv., Jan. 18, 1006. 

A'N alkylbydroxyacetic acid or one of its derivatives 
‘{e.g., chloride) is esteriiied by means of santalol, menthol, 
bomeol, or other terpane or camphane alcohol, in presence 
of a suitable solvent. Thus, 122‘6 parts of ethoxyaoetyl 
chloride are added to a solution of 154 parts of bornool 
in 600 parte of l^enzene and 70 parts of pyridine ; the 
product is washed first with dilute acid, and then with 
water, dried, and fractionated ; ethoxyacetyl-bornool 
08 thus obtained has a b.pt. of 175° — 178° C. (20 mm. 
pressure). — T. F. B. 


Hydrogen peroxide ; Manufacture of . R. Wolflen- 

stein. Fr. Pat. 367,190, June 10, 1906. Under Int. 
Conv., June 17, 1905. 

Bahium peroxide (or its “ hydroxide ”) instead of being 
•decomposed by water saturated with carbon dioxide 
*(in which ease the peroxide is liable to become coated 
by a layer of carbonate which arrests the reaction) is 
treated with water, and only so much carbon dioxide as 
may leave the solution alkaline, under which conditions 
it IS stated that barium percarbonato (and perhaps a 
soluble “ hi percarbonato *') is formed, which is subse- 
quently decomposed into barium carlxmate and hydrogen 
peroxide on further treatment with carbon dioxide. 
Directions are given for dealing with solutions of varying 
strength. — E. S. 

XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

{Continued from page 1667.) 

Photographic plates ; Cause of the fogging of in 

tropical climates. J. Me Do wall. Chem. News, 1906, 

94 , 200 . 

PHOTOORArmc plates which had been kept in wooden 
dork slides in Egypt, when the temperature was about 
40® C., were found to fog badly on development ; this 
was traced to vapours exhaled from the wood at the 
high temperatures, which reduced the silver halide. It 
• oan be prevented by interposing a piece of tissue paper 
between the plate and the shutter of the dark slide. 

--T. F. B. 

Bnulish Patent. 

Printing papers for use in photography ; Self doning silver 
(Monde ' — -. Ok H. Steudel, Drosden, Germany. 
Eng, Pat. 10,051, AprU 30, 1906. 

** Bblf-tonino ** papers, as known at present, con only 
be toned to a purplish tint by the use of a special toning 
bath, in addition to the s^ium chloride baths. The 
present invention relates to papers on which cold tones 
oan be prodnood simply by the use of sodium ohioride 
fsblntion i this result la aO^ved by the addition of a 
lead salt ^ nitrate or aoetate) to the amutelmi, 
sitilMlo pronorticiiw beteg 10 to 141 parte of lead nitrate 
4 ind 2 w $ |iarte of gola ohWde to ovary 100 pirte; of 


silver in the emulsion. These papers are also stated to 
be more permanent as regards storage before use.-*>T. F, B. 

FnnNon pAxaNT. 

Photographic paper which darkens directly ; Preparation 

of a . Soo. Anon, des Baques et Piters Photo- 

mphiques A. Lumitre et ses fils. Fr. Pat. 301,720* 
Aug. 24, 1005. 

Photographic “ printing out ” papers are obtained by 
incorporating a reducing agent with a silver salt emulsion; 
the reducing agent may be either a hydroxv -derivative 
of bensene, or an inorganic salt, such as a nitrite, arsenite, 
or manganous salt. Further details are given in the paper 
by Lumi^re (this J., 1906, 90).-~T. P. B. 

XXIL-EXFLOSIVES, HATCHBB, SbB. 

{Continued from page 1068.) 

Nitrocellulose ; Causes of decomposition of^ and methods 

for determining the degree of instability of . M. JaoquA 

Z. ges. SohiesB- u. Sprengstoffwesen, 1906, 1, 805 — 8. 
The author reviews the various tests proposed for deter- 
mining the stability of nitrocellulose (this J., 1006, 148, 
347; 1904, 963; 190.3,511,024,1203; 1902, 819---826, 
1470—1, 1554; 1901, 8—13, (K)9— 617 ; 1899, 174, 

857—8; 1898, 1180; 1897, 283—290). The method 

proposed by the author is a modification of the test intro- 
duced by By. This consists in heating the Sample of 
nitrocellulose (4 grms.) at a temperature of 116° C., for 
several days, for a period of ei^t hours per day» and 
determining the daily loss in weight. The latter, taken 
in conjunction with the time of heating, is an index of the 
stability of the compound. For purposes of factory 
control this test has the disadvantage of being ratbfff 
prolonged, and the author has modified it as fouowt - 
The sample to be tested is heated at 13(F—140° C, and 
weighed after successive periods of heating of two houm 
duration. Nitrocellulose when dried to constant weight 
at 50° — 00® 0. still retains a certain percentage of moistuxo 
which is only driven off at temperatures above 100“ C., 
or by prolonged ex|> 08 ure, in vacuo, over sulphuric acid* 
It is important that this last trace of moisture should 
got rid of before beginning the test proper. From 2— -8 
grms. of nitrocellulose are placed in a glass dish provided , 
with a light,, well-fitting cover to prevent absorption 
of moisture during weighing. The sample is heated to 
constant weight at 50® — 6(r C. and afterwords for 10 
minutes at 130° C. to drive off the last traces of moisture, 
and then weighed. It is kept for two hours at a tern* 
fierature of 1.30°— 140° C., cooled in a vacuum (hMWioatbr 
over sulphuric acid, and the loss in weight rapidly dster- 
mined on a Curie balance. This process is t^n repeated 
some fifteen times further. The results are calculated 
on the basis of the loss in mgrma per grm. of nitroc^tUose 
taken, and these are the figures which appefir in the sub- 
joined tables. In Mneral, the samples ore heated with 
free access of air. Should it bo desired, however, to study 
the decomposition in the presence of the products ot 
decomposition, the glass weighing vessel oan be enclosed 
in another, provided with a cover fitting air-tight 
by raeens of a rubber ring and spring. In the 
author’s experience it is only when the nitrocelluiosc 
is unstable, that the presence of the products of deoonio 
position accelerates the rate of decomposition. Standard 
stable samples of nitrooelluloso are prepared by oarelul 
purification in the laboratory, and the factory output 
is checked against these as a standard of oompaidm^ 
The following tables show the effect of the various steps 
in the manufacture and purification and at the same time 
the corresponding results obtained by other teats are also 
given. For a description of ObermtiUeFs manometer 
test see this J., 1905, 347. The fume test at 136° C. is 
carried out as follows Nitrocellulose (2*6 grms.) dried 
at 70° C., is filled into a tube 32 om* tonlg end 16 
diameter, to a height of 4 cm. The tube is corked 
^aoed in a bath heated to 135° 0., to n depth of 10 
At tee expiration, of tee minutes toe moisture oor 
in the upper part of tee tethb te removed irite 41 
Biter pupsr, md tee tube reeteM. A «< " 

tee depth of rint of tee 
'lOtepiirt obteteed imni 'tete fd 'tee^teoes 


Ilia 


CL. XXIl.-*EXPXi08IVES, MKTCBm *0., 


ISb«. M. tm. 


■^tttion of 8 mgtms. of potMtium biohd’omftte and 8*4 ffrm. 
M oobolt ralphate dindyod In 1 litre of water. 

CoUodion eotton (IM per per cent. N.) for 

^ . hUutina pekUin. 

Puri^^%on,^Bi:Aed twioe^ before pulping, for 12 honra 
PL water. Washed six times for three hours, 

rho ooiungs and washings are followed by rinsing with 
jold water. 


Temperotvre of teet 140® C. 


Weighings after 

2 his. beating. 

less to mgrmf. per grm. of nitrocellulose. 

i|j 

SI* 

IS, 

1 

1 

1 • 

III 

Li 

Mi 

s s 

i " 

1 

4 

7 

6 

6 

2 

4 

6 

41 

4 

8 

41 

fll 

6 

6 

4 

6 

7 

0 

6 

6 

6 

7 

6 

61 

e 

61 

0 

71 

6 

7 

8 

10 

7 

61 

8 

0 

10 

7 

01 

9 

1 ® 

12 

8 


10 

7 

12 

9 

i H 

n 

71 

12 

9 

' 8 

12 

7 

12 

10 

8 

18 

e 

12 

10 

10 

14 

10 

12 

11 

0 

16 

10 

12 

10 

11 

10 

11 

12 

12 

18 

17 

18 

12 

12 

13 
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[anometer test 

6 

0 

t* 

0 

7 

0 

64 

(ObennllMor) 

0 

H 

R 

01 

(mm. of Hg.) 

7 

10* 

8 

7# 


9 

11 

0 

9* 

bel tost, 80* C... 

38 min. 

10 min 

17 min. 1 

21 min. 

iftUe test, 110* C. 

28 hrs. 

8 lirs. I 

12 hrs. 

19 hrs. 

Mht brown fumes. 





186“ C, 

46 min. 

18 rain. 

29 min. 1 

46 min. 


Swploeieei: Vdodtp of ddonaUon of H. Bantriohe^ 

Compt rend., 1806^ 641—4. 

Tvm method de^ds upon the use of detonating Blamente.. 
The yolocity of detonation of snoh filaments, has beem 
determined by placing the explosive in a tube some 60m.. 
long, and determining the velocity by means of a Sohultat 
chronograph owing to the breaking of the conducting 
wires at either end of the tube. The filamenU used in 
the experiments had a determined regular velocity of 
6600 m. per second. Such h filament can bo utili^ to- 
register very accurately small intervals of time, stncw 
1 mm. in length corresponds to imArwu part of a second. 
The experiment is carried out as follows Two lengths 
of filament of 2*2 m. are taken, and an end of eaoh^eoe 
iDwrted in the opposite ends of a tube primed with ful- 
minate. The free ends of the filaments are then over- 
lapped for a length of 400 mm., and bound together. 
There is formed thus a circuit along which, after the 
primer of fulminate is exploded, the detonating waves 
m each filament meet in an opposite direction at a point 
midway along the overlap ; t.c., 2 m. from the end at 
which the explosion originates. If the filaments so 
arranged are detonated in contact with a sheet of 1^ of 
26 mm. thickness, there is produced a depression in tho 
lead oorre^nding to the position of the filaments, and 
at the point where the detonations have met, a very 
ohoraoteristio mark, lying at an angle of 46® to the direetion 
of the filaments. If the point in the filaments where tho 
detonations should meet, be placed on a line drawn oix 
the sheet of lead, any displacement of the detonating, 
mark from this index line can be measured. By length- 
ening one of the filaments by 100 mm., 200 mm., andi 
300 mm., measurements of displacement of 60 mm.,. 
100 mm., and 146 mm., have been obtained. In order to- 
determine the velocity of detonation of any explosive,, 
one of the filaments is cut, and a tube of'xino, 20 mm„ 
diameter and 60 cm. long, filled with the explosive 
is interposed. The lengths of the filaments in the two- 
branches of the circuit still remain equal, but a reUrda- 
tion of the velocity of the detonation results owing to the* 
interposed explosive, with a consequent measurable* 
displacement of the detonating mark described above.. 
To compensate for the delay of transmission from fila- 
ment to explosive, and again from explosive to filament^, 
the other branch of the circuit can be fumisbed with a similar 


_ . ^ Nifrocdiuloee (12*36 per cent. N.) for military powder. 

i'uri/SMtfion.— Boiled, before pulping, three times for 12 hours, in slightly acid water, 
tree hours. Each washing with hot water is followed by washing with cold water. 


Then six times fov 


Temperature 140® C. 
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r te of pinone hydroOhloride arc l^iled wito 500 parte cH 
per cent, formic acid, 200 parte of antimony oxide, 
and 80 parte of ferric chloride, for 20 houn under a reflux 
oondensOT ; the product is poured into water, washed, 
and distilled in vacuo. A good yield of isobomyl formate 
is said to be obtained. Thirteen other examples are given. 

— T. F. B. 

VaniUa ; Process and apparatus for preparing . 

L. de Montesquoiu. Fr. Pat. 367,285, June 0, 1006. 
Vanilla beans oolleoted in cool countries {c.g.^ Guade- 
loupe) are usuallv dried rapidly, by artificial heat, but 
it is stated that by this method a portion of the vanillin 
is decomposed ; to prevent this, it is proprwed to place 
the beans, in single layers, between shoots of fabric, and 
to keep them for six to ten days at a uniform temperature 
>of 60° C. This process is stated to produce beans as rich 
in vanillin as those prepared by natural heat in tropical 
countries, e.g., Mexico. — T. F. B. 

f^Alkyloxyacetyl] Esters of (dcohols of tJhe, terpaneorcamphane 

group : Process for preparing new . Farbenfabr. 

vorm. F. Bayer und Co. Fr. Pat. 367,057, June 11, 
1906. Under Int. Conv., Jan. 18, 1006. 

A'N alkylbydroxyacetic acid or one of its derivatives 
‘{e.g., chloride) is esteriiied by means of santalol, menthol, 
bomeol, or other terpane or camphane alcohol, in presence 
of a suitable solvent. Thus, 122‘6 parts of ethoxyaoetyl 
chloride are added to a solution of 154 parts of bornool 
in 600 parte of l^enzene and 70 parts of pyridine ; the 
product is washed first with dilute acid, and then with 
water, dried, and fractionated ; ethoxyacetyl-bornool 
08 thus obtained has a b.pt. of 175° — 178° C. (20 mm. 
pressure). — T. F. B. 


Hydrogen peroxide ; Manufacture of . R. Wolflen- 

stein. Fr. Pat. 367,190, June 10, 1906. Under Int. 
Conv., June 17, 1905. 

Bahium peroxide (or its “ hydroxide ”) instead of being 
•decomposed by water saturated with carbon dioxide 
*(in which ease the peroxide is liable to become coated 
by a layer of carbonate which arrests the reaction) is 
treated with water, and only so much carbon dioxide as 
may leave the solution alkaline, under which conditions 
it IS stated that barium percarbonato (and perhaps a 
soluble “ hi percarbonato *') is formed, which is subse- 
quently decomposed into barium carlxmate and hydrogen 
peroxide on further treatment with carbon dioxide. 
Directions are given for dealing with solutions of varying 
strength. — E. S. 

XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

{Continued from page 1667.) 

Photographic plates ; Cause of the fogging of in 

tropical climates. J. Me Do wall. Chem. News, 1906, 

94 , 200 . 

PHOTOORArmc plates which had been kept in wooden 
dork slides in Egypt, when the temperature was about 
40® C., were found to fog badly on development ; this 
was traced to vapours exhaled from the wood at the 
high temperatures, which reduced the silver halide. It 
• oan be prevented by interposing a piece of tissue paper 
between the plate and the shutter of the dark slide. 

--T. F. B. 

Bnulish Patent. 

Printing papers for use in photography ; Self doning silver 
(Monde ' — -. Ok H. Steudel, Drosden, Germany. 
Eng, Pat. 10,051, AprU 30, 1906. 

** Bblf-tonino ** papers, as known at present, con only 
be toned to a purplish tint by the use of a special toning 
bath, in addition to the s^ium chloride baths. The 
present invention relates to papers on which cold tones 
oan be prodnood simply by the use of sodium ohioride 
fsblntion i this result la aO^ved by the addition of a 
lead salt ^ nitrate or aoetate) to the amutelmi, 
sitilMlo pronorticiiw beteg 10 to 141 parte of lead nitrate 
4 ind 2 w $ |iarte of gola ohWde to ovary 100 pirte; of 


silver in the emulsion. These papers are also stated to 
be more permanent as regards storage before use.-*>T. F, B. 

FnnNon pAxaNT. 

Photographic paper which darkens directly ; Preparation 

of a . Soo. Anon, des Baques et Piters Photo- 

mphiques A. Lumitre et ses fils. Fr. Pat. 301,720* 
Aug. 24, 1005. 

Photographic “ printing out ” papers are obtained by 
incorporating a reducing agent with a silver salt emulsion; 
the reducing agent may be either a hydroxv -derivative 
of bensene, or an inorganic salt, such as a nitrite, arsenite, 
or manganous salt. Further details are given in the paper 
by Lumi^re (this J., 1906, 90).-~T. P. B. 

XXIL-EXFLOSIVES, HATCHBB, SbB. 

{Continued from page 1068.) 

Nitrocellulose ; Causes of decomposition of^ and methods 

for determining the degree of instability of . M. JaoquA 

Z. ges. SohiesB- u. Sprengstoffwesen, 1906, 1, 805 — 8. 
The author reviews the various tests proposed for deter- 
mining the stability of nitrocellulose (this J., 1006, 148, 
347; 1904, 963; 190.3,511,024,1203; 1902, 819---826, 
1470—1, 1554; 1901, 8—13, (K)9— 617 ; 1899, 174, 

857—8; 1898, 1180; 1897, 283—290). The method 

proposed by the author is a modification of the test intro- 
duced by By. This consists in heating the Sample of 
nitrocellulose (4 grms.) at a temperature of 116° C., for 
several days, for a period of ei^t hours per day» and 
determining the daily loss in weight. The latter, taken 
in conjunction with the time of heating, is an index of the 
stability of the compound. For purposes of factory 
control this test has the disadvantage of being ratbfff 
prolonged, and the author has modified it as fouowt - 
The sample to be tested is heated at 13(F—140° C, and 
weighed after successive periods of heating of two houm 
duration. Nitrocellulose when dried to constant weight 
at 50° — 00® 0. still retains a certain percentage of moistuxo 
which is only driven off at temperatures above 100“ C., 
or by prolonged ex|> 08 ure, in vacuo, over sulphuric acid* 
It is important that this last trace of moisture should 
got rid of before beginning the test proper. From 2— -8 
grms. of nitrocellulose are placed in a glass dish provided , 
with a light,, well-fitting cover to prevent absorption 
of moisture during weighing. The sample is heated to 
constant weight at 50® — 6(r C. and afterwords for 10 
minutes at 130° C. to drive off the last traces of moisture, 
and then weighed. It is kept for two hours at a tern* 
fierature of 1.30°— 140° C., cooled in a vacuum (hMWioatbr 
over sulphuric acid, and the loss in weight rapidly dster- 
mined on a Curie balance. This process is t^n repeated 
some fifteen times further. The results are calculated 
on the basis of the loss in mgrma per grm. of nitroc^tUose 
taken, and these are the figures which appefir in the sub- 
joined tables. In Mneral, the samples ore heated with 
free access of air. Should it bo desired, however, to study 
the decomposition in the presence of the products ot 
decomposition, the glass weighing vessel oan be enclosed 
in another, provided with a cover fitting air-tight 
by raeens of a rubber ring and spring. In the 
author’s experience it is only when the nitrocelluiosc 
is unstable, that the presence of the products of deoonio 
position accelerates the rate of decomposition. Standard 
stable samples of nitrooelluloso are prepared by oarelul 
purification in the laboratory, and the factory output 
is checked against these as a standard of oompaidm^ 
The following tables show the effect of the various steps 
in the manufacture and purification and at the same time 
the corresponding results obtained by other teats are also 
given. For a description of ObermtiUeFs manometer 
test see this J., 1905, 347. The fume test at 136° C. is 
carried out as follows Nitrocellulose (2*6 grms.) dried 
at 70° C., is filled into a tube 32 om* tonlg end 16 
diameter, to a height of 4 cm. The tube is corked 
^aoed in a bath heated to 135° 0., to n depth of 10 
At tee expiration, of tee minutes toe moisture oor 
in the upper part of tee tethb te removed irite 41 
Biter pupsr, md tee tube reeteM. A «< " 

tee depth of rint of tee 
'lOtepiirt obteteed imni 'tete fd 'tee^teoes 
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t»W. ,30. lOM. 


shuft. and are provided with hollow teeth extending down- 
wards into the bowl, these teeth being disposed at varying 
distances from the shaft, so that the paths of travel of 
the teeth upon adjacent rake- heads do not coincide. The 
teeth on the outer ends of the rake-heads are deflected 
outwards, and those nearest the driving shaft are deflected 
inwards, whilst Ihe intermediate teeth are vertical. 
Means are fwovided for sullying fluid to the shaft and 
rakes, for rotating the shaft, and for imparting a longi- 
tudinal movement to the same during the rotation. 

—A. S. 

XXm.--ANALYTICAL CHEMISTRY. 

{CofUinued from page 1070.) 

APPAKATUS, dc. 

Oases ; Analysis of nmrltf purv - A. Stock and 
a. Nielson. Ber., ‘l90fi, 39, .laSO— 3393. 

A SMALl,, accurately-graduated burette is fused on to im 
ordinary Henn>el absorption pipette, and the rtwdual 
gas, after absorption of the inain constituent, is returned 
t» this for measureiuent. In analysing, for example, 
nearly pure oxygen, a number of determinations are tirst 
jjorformed, so as to “wash out*’ by the oxygen ar»y 
nitrogen dissolved in the absorbing reagejit. of which the 
free surface is covered with lifiuid paraffin to reduce the 
abstM'pUcm of nitrogen from the atmospliere to a minimum. 
The amount of nitrogen thus taken tip by the oxygen 
diminishes in Bucceaaivc U'sts ; tinnlly, a small constant 
amount is always yielded by the reagent, hut this error 
is too small to be of any consequence, 'riie actual analysis 
of the oxygen to be tested is then carried out, and the amount 
of residual nitrogen mcasurt'd as before. By mojuis of the 
small burette, quantities such as 0*2 per cent, can bo readily 
measiured. The authors point out that water, whieh has 
been boiled to expel air, very rapidly absorbs this again : 
1860 c.c. of water absorbed 5'H c.c. of gas in less than 
two riiinutes.— E. F. A. 

Distillation and desiccation in vacua at low temperatures. 
D’ Arson val and Bordas. (/ompt. rend., 1900, 143, 
507-570. 


reached its limit, it is shut off, tho second vacuum vessel 
' is broiiffht up over E, communioatlosi between D and E 
ostablished, and the apparatus left till the distillation or 
desiccation is complete, after which air is admitted. 
The height of the vacuum vessel round I) must be regu- 
lated so as to avoid the condensation of solid matters 
on the end of the tube in P, and consequent blocking of 
this tube. Should the tube become blocked, the distil- 
lation must be mterrupted, the apparatus taken apart, 
the tube, D, cleaned and replaced. With this apparatus, 
three hours suffice for the desiccation of extracts from, 
wines, and a few minutes are enough for drying completely 
flours, sugars, serums, vaccines, &c. — J. 1^. P. 

Nitrogenous constituents from malt CTtractf hy porcelain 

filtration ; Separation of . H. T. Brown and others. 

XVll., page 1112. 

United States Patent. 

Qas analysis; Apparatus for . A. Bayer, Briinn, 

Austria- Hungary. U.S. Pat. 834,040, Oct. 23, 1900. 
'J'hk apparatus comprises two gas-meters, oonnected with 
the gas i»ipc, which drive shaHs in opposite directions, 
and an absorbent-container connected Detwoen the two 
meters. 'Fhe motion of the sliafts is transmitted by 
dilTercntial gearing to a toothed rim, which engages with 
a tooHied wheel mounted on a tliird shaft, on which a 
friction pulley is also keyed, A sliding bar, guided to 
move vertically, is pressed against this pulley by a spring, 
and a style is mounted on the bar, and marks a rotary 
drum. A pinion with a lateral stud may bo mounted on 
one of the hrst-riamed shafts, and combined with a 
toothed wheel, which, on rotating, causes the stud to 
engage a projection on a pivoted lever, actuated by a 
spring and pressed against the pulley, the lever also 
carrying a friction roller. Before entering ihe first motor, 
the gas pasHCis through one compartment of a cooler, and 
after leaving the absorbent container, it passes through 
the second compartment of the cooler, Ixdoro entering the 
last meter. The cooler consiste of a vessel with chambers 
at the ends, separated by perforated partitions from the 
rest of the vessel. Each chamber is divided by a wall 
into two compartments, the compartments at one end of 
the vessel being provided with gas-inlets, and those at the 



The apparatus consists of a condensing-tuhe, U, communi- 
oating on the one hand with the flaslr, (.\ or the bell-jar, 
A, containing tlm substance to be distilled or dried, and 
on the other with tiie tube, E, containing charcoal, and 
with the Crookes tube, 0. On passing sparks through' 
the latter, the nature of the discharge ob^rved therein 
indicates the state of vacuum in the apparatus. The 
3-way cock, F, allows of connection to a water-aspirator, 
or of communication between or separation of D and E. 
All the jc^nts are ground and gr^ed, and tlie tube 
ooxmecting U and E reaches about three-quarters of the 
way to the bottom of D. To work the apparatus, the 
flffied with liquid air, or carbon dioxide 
disf^ilved in acetone, is gtaduaUv brought up over D,and 
set in aotioai When th« afM of this has 
'V '' .. 


other end with gas-outlote. The holes in one perforated 
artition are connected by pi^s with the corresponding 
oles in the other partition, and water is made to circulate 
. round the pifies. The apparatus also includes \a solid 
absorbent container, comprising a vessel With a gas-inlet 
I near the bottom, and an aimular trough to hold a fatty 
sealing medium at the top. Into this teough ^e guttered 
' rim of a oover fits, the cover being provided with a gas- 
; outlet.--^W. C. H. 

I lNOBaANIC~^UALITATlrn. 

^fkhei ; Ddkate rewAwn for H. Grossmatm and 

B- Schhok. Ber., lOOfl, », 883e~-33a0. , 

I TKk test depends on the formaHtm of hiokel^iBbyiiindi- 




Ni(N 4 H«C 90 )« 2 Hfl 0 , which i» ft very «ligh% ! 
^nhle, yellow preoi^tft^ of eteUftte-grouped ne^es. i 
It i« lew soluble iu ftmmouift thftu in wftter, and ie not 
dmownowd by boiling with potassium hydroxide solution. 
I^tftwium oyonide dissolves it readily. To apply the test, 
ft five per cent, solution of dicyandiamide is boiled for ft 
minute with a few drops of hy^ochloriS Aoid ; the nickel 
solution is added, and then an excess of potassium 
hydromde solution. In very dilute solutions the 
precipitate only comes down a^r long standing. The 
presence of a large excess of cobalt does not interfere 
with the reaction. — J. T. D.» 

INORGANW—QUANTITATl VE, 

U ranium and vana/Uum- : Jktcrmination of . A. N. 

Finn. J. Amer. Chom. Soc., 1900, 28, 1443—1440. 

In the usual method for scparatinj^ uranium and vanadium, 
the former ia precipitated as alkali or ammonium uranate, 
but the precii»itale is gelatinous, and cannot be washed 
free from vanadium. The author descrilx*s a method in 
which the uranium is precipitated as ammonium iiranyl 
pb«)8phate. An amount of the sub'ttance containing 
not more than 0*2n gnu. of uranium oxide, UsOg. is 
dissolved in sulphuric acid (1:5), and the solution 
evaporated till white fumes ftpjwar. After cooling, the 
solution is diluted, an oxcesa of sodium carbonate added, 
and the whole boiled until the precipitate settles well. 
The precipitate is filtered off, washetl with hot water, 
dissolved iu the smallest possible quatitity of sulphuric 
acid, the solution diluted, an excess of sodium carbonate 
added, and the whole again boiknl. 3'he precipitate js 
filtered off and washed, and the combined filtrates and 
washings are acidilied with sulphuric acid. Ammonium 
phosphate (about 0*5 gnu.) is next added, the solution 
heated to Iwiling, and mode alkaline with ammonia, and 
after boiling for a few minutes, the ammonium uranyl 
phosphate re filtered off, and washed with hot water 
(amtaining a little ammonium suljihate. In the filtrate 
the vanadium is determined as usual by acidifying with 
sulphuric acid, reducing with sulphur dioxide, and 
titrating with permanganate. The uranium preci])itate 
is dissolved in sulphuric acid, and the uranium deter- 
mined in the ordinary manner by reducing with zinc and 
titrating with permanganate.- A. S. 

Berj/Uium ; Separation of from olnminium. K, 

Glassmann. Bor., 1906, 89, 3366—3367. 

The solution is nearly neutralised by sodium carbonate, 
excess of sodium thiosulphate added, the liquid boiled 
till all sulphur dioxide is expelled, then heated for half 
an hour longer on the water-bath, and lUtered. The pre- 
cipitated alumina and sulphur are ignited together, and 
the remaining alumina is weighed. The beryllium in 
the filtrate, after destroying excess of thiosulphate with 
hydrochloric aoid, is precipitated either by ammonia or, 
by iodide and iodate (see following abstract). — J. T. D. 

Btryllium ; DfMrmination of -- — . 11. Glassmann. 

1900, 89, 3368 -3309. 

BxEYiiLia is precipitated completely from hot solutions 
of beryllium salts oy a inixture of potassium iodide and 
iodate ; the completion of the reaction is hastened by 
removing the resulting iodine by means of thiosulphate, 
and the precipitate is in a form which rapidly suosides 
and can be easily and thoroughly washed. The solution 
must be neutral or very sligntry acid ; to it is addo<i 
excess of a mixture of equal volumes of 25 per cent, 
potassium iodide solution and saturated potassium 
iodate •olution. After about five minutes the separated 
iodine is exactly decolorised by 20 per cent thiosulphate 
solution, a few o.e. of the iodide-iodate solution are added 
in order to ensure that excess is present, then a few drops 
of the thiosulphate solution, and the liquid is heated on 
the water-batn for half an hour. The precipitate is 
filtered off through filter-paper of open texture, washed 
with boiling water, ignited, and weighed,— X T. D, 

Gold; SUtlrdytio prtcipUcA^ the of 

n rototim emadet fdmi etoetrdyiio anotp«i$ of oiiiaii < 
X Witlirow, JOk, pagelW 


SUver oiUorsds ,* SdubUity of — ^ — in hydroMti^ie oeSd ond 
in eodimn efdaride Mliaiona, fBetemination of oMkur 
in organic compounds.] W. E. Barlow. » J. Amm Cmem* 
Soo., 1906, 28, 1446— U49. 

BuoiJnr (Amer. Ohem. J., 1902, 28, 62) hM shown ^at 
when sodium dioxide is :^ed in a silver cruoible, tlie 
metal is rapidly attacked, a complex oxide being formed. 
If the melt be evaporated or heated with hymoohlor^ 
acid (as in the method of determining sulphur by fusicU 
with sodium dioxide), the silver is oonWted into ohior^ 
which dissolves to a certain extent in the solution. Barium 
sulphate precipitated in such solutions almost invariably 
contains silver, I>eterrainations of the solubility of silver 
chloride in solutions of sodium chloride and of hydro- 
chloric a(4d showed that in sodium chloride solutions the 
amount dissolved decreases at a gradually diminishing 
rale as the concentration of sodium chloride is reduced, 
and that in hydrochloric acid solutions, the solubility is 
direcitly proportional to the concentration of the acid* 
As an example, it may l»e stated that 3(K) o.c. of solution 
containing 23 grins, of sodium chloride dissolved 0*0745 grm, 
of silver chloride at 90“^ C., whilst at the same temperature; 
300 o.c. of a solution containing 10 o.c. of concentrated 
hydrochloric ooitl dissolved 0*0169 grm. The authctf 
rijcorn mends the use of a nickel dish in making detw- 
minations of sulphur bv fusion with sodium peroxide. 

—A. S. 

Oita ANW -QUA LIT AT IV E. 

Catechu ; Detection of adulteration in , D, Hooper. 

Agi'ic. Ijedger, 1906, [3], 44 — 45. 

One totwQ grins, of finely-divided catechu are digested for 
24 hours with 90 per cent, alcohol, with cjceasional agitation; 
the extract is removed, and the residue washed until 
colourless, the extract and washings being then evaporated 
to dryness at lOO"” C. ; a good quality of catechu should 
yield 70 per cent, of extract and upwards, and a fair 
quality, 00 to 70 per cent., whilst 50 per cent, or less 
should be regarded as very inferior. The tudian afid 
Colonial Addendum to the Brit. Pharmacopoeia gives 
80 per cent, as the limit of extract, which is oonsidered 
too high ; the same work also nicutious 6 per cent, as 
the maximum for ash, whilst the U.8. Pharmaoopoela 
gives 5 p«)r cent. ; the average ash content of a Wge 
number of samples of Burmese cutch was only 2*9 per*^ 
cent.— T. F. B. 

OBOAjVIC-^QCAJVT/TAT/ VE. 

Silk ; Determination of the weighting of . J. Persoa. 

Rev. Gen. Mat. Gol., 1906, 10, 321—828. 

The following prewess has been used by the author fot a 
number of years for the determination of the weighting 
of black silks : — The silk is <iried by keeping for some 
time in a dry place at the ordinary temperature ; drying 
at higher temperatures removes moisture which it is 
considered should be regarded as weighting. The 
sample is heated for some time in dilute ammonia, and 
then subjected to successive extractions in the oold 
with hydrochloric acid (1 vol. of 30 per cent, acid to 
3 vols.” of water) and subsequently with caustic soda 
solution (4° to 4*6® B,), until the acid extracts givo fio 
preolnitate, or only a very slight one, with ammonia. It 
IS advantageous to add alkali sulphide to the alludl 
solution, as this aids in the removal of the tin. One ol 
the extractions with bydrochlorio aoid is replaced by 
extraction with dilute nydrofiuorio acid (1*5 per cent.} 
at 60® C. In all cases tri^ except one, this had the effect 
of producing a silk fibroin which gave no ash on indnersM. 
tion. The silk is finally, wash^, dried, and 
The percentage weighting can then be oalouleted frOxn tbe 

expression (100 - «) 100, where a <» weighted silk 

6 impure silk obtained, ntnper cent decrease in weight dl 

ori^nal (unweighted) silk on boiling off. For silks 

than black, extraction with hydronuoirid add ia 

monded as generally applicable, t^he extet 

being oalott&ted in mo known planner 

enntm id ash obtained firoifi Hie extracted ml 

also'^makin oM 
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Sedwying substances and their dcterminatian, H. Pellet. 
Internet. Comm, lor standerd mOtbode of eugiir uuklyaie, 
Berne, 1906; Z. Ver. Deuteeh. Zuckerind., 1006, 1012 
— 1022 . 

Of the numerous copper eolutioim recommended for the 
determination of r^ucing mibetanoes in products of sugar 
manufacture, tiie author gives preference to that pro- 
posed by Violette. It is orepared as follows : 34‘66 grms. 
of cryatalUsftd cop|)er Buiphatc are dtSHoIved, anti made 
Up to 000 o.c. with distilled water; 200 grms. of llochelle 
salt and 1 30 grms. of caustic soda are dissolved and made 
up to 000 o.c. Kqual volumes of the solutions are mixed 
as required. Tenc.c. of the mixture are equivalent to 0*060 
arm. of invert sugar. The author roeoriimondR the 
following volumetric prooess for products containing 
small quantities of reducing bodies, and which arc not too 
dark in colour : 2, 6 or 10 o.c. of Violettc’s solution arc 
measured into a boiling tube (length 20 — 22 era., diameter 
20 mm.) ; the solution under investigation is then added 
in small portions, the whole being boiled after each 
additimr. 1'he end point of the rea(!tiari is indicated by 
the disappearance of the blue colour, and is readily 
detected after a little practice, even in artificial light. 
If excess of reducing solution has been ad<led, the liipiid 
becomes yellow in colour. The cop|)er solution is standard - 
ised with a solution containing 0*060 grm. of invert sugar 
per 10 c.c. and a small quantity of salicylu* acid, to render 
it more stable. If the sample contain a very small 
quantity of neducing borlies, the standardising solution of 
invert sugar must be correspondingly diluted, i^'or products 
the colour of which does not js'rmit the use of the above 
process, the author recommends the following modifii'ation 
of the gravimeirio pro(!Oss. If the sample contain a large 
}iirO}>ortion of reducing substance, it must be diluted so 
as to contain 6—10 grms. of reducing substance per litre. 
If necessary, the solution is heated with a trace of sodium 
carbonate to remove a possible excess of calcium salts; 
it is then filtered in order to remove HunjiemUKl mineral 
matter, 40 c.c. of the copper solution are poured into a 
Bohemian flask of specdal glass, and 20 or 10 t;.c. of the 
mdution under investigation are added, the total volume 
being made up to 60 c.c The fiask is then heated in a 
boiling water- bath which contains ho much water that the 
surface of the outer liquid is slightly above that of the 
solution in the flask. The solution is heated to 85“ — C., 
^and kept at this temiierature for three minutes; 60 o.c. 
of distilled water are then added, the fiask is shaken, the 
cuprous oxide allowed to settle somewhat, and then 
filtered off through an ashless filter (0 — 11 o.m. diameter) 
previously moistened with water, and finally washed with 
not water until the washings are neutral. The pre<*.ipitate 
and filtrate are incinerated (preferably m a muffle heated 
.with gas or electricity), the copper oxide (CuO) being 
weighed. iTrom 2 — 6 ragrins. must bo so btracted from the 
wwght of copper oxide to compensate for the absorption 
of salts by the filter paper ; the actual amount must bo 
directly determined. The amount of invert sugar is 
determined bv multiplying the weight of cunric oxide bv 
0*4fi4. For very accurate work, however, trie coefliident 
must be determined by a control analysis with invert sugar. 
The above method possesse# the following advantages 
over those which involve boiling the copper and sugar 
Solutions: — (1) Several determinations can be m^e 
eimultaneously ; (2) heating is very uniform ; (3) reduction 
complete ; " (4) influence of secondary products, and 
eapeoioAy of sucrose, on the copper solution, is diminished. 
Kumeroue experiments have shown that heating to 
80® —68® C. is Buffioient to cause reduction by all the 
z«»duoing substances ; the method gives very oonoordant 
rmults, and clarification with lead acetate is unnecessary, 
Supj^^icnt 1. — In filtering the alkaline copper solution' 
timongn filter paper, the latter retains both copper and 
toi^ate. 

, Mvpptment 2.— The author quotes analyses from various 
fiouroea which show that Clerget's inversion method gives 
an ooourate, result for the amount of orystallisable sugar 
in A product oontnining this together with invert sugar. 

jSv 0 fphMHt 3.— iThe author is of the opinion that the 
redufimi sub^tsooes in cone and beetroot sugar products 
omddewkl, that they dtitor only in amount, and that 
illifir 6dd hmndoeo io vorjdnit propartions. 


If, in the determination of the Inveirt sugar Bt tnolassM.by 
the gravimetrie method dbove dMonbM, the Iwatwi be 
contmued considerably beyond the preeciifMNl peTioA, n 
much hi^r result is soroetitnea obtained than 
otitarded under normal conditions. The author does not 
consider that this is due to the presenoe of reduoinff -sub- 
stances, other than lorvulose and dextrose, in the mo&eses. 
but that it is caused by non-reducing substances which 
act on alkaline copper solution during protracted heating. 
Hence, by using the gravimetric process described above, 
and adhering to the conditions defined, the amount ot 
iaevuloae and dextrose is determined atuourately. — »L, E. 

Ciiral in lemon oils and extracts ; Method for the deter- 
mination of . E. McK. Chaoe. XX., page 1116. 


XXIV.-^0IENTIFIG & TECHNICAL MOTES. 

(Continued from pftge 1070.) 

Steam ; Dissociation of . H, v. Wartenberg. 

Vll., page 1003. 

Steam : Dissociation of . W. Nomst and H. v. 

Wartenlwrg. VII.. page 1094. 

Carbon dioxide ; Dissociation of — W. Nomst and 
H. V. VVarl-enberg. VTI., page 1094. 

^\ai.er rapitur and carbon dioxide : Dissociation of at 

high temperatures. I. l^ngmuir. VII., pag<i 1094. 

Nickel and cohidt ; Distribution of in miture. K, 

Kraut. 7j. angew. Chem., 1906, 10, 1793 — 1796, 
With the aid of Tsiihugaeff’s reagent (dimethylglyoxime ; 
see this »J., UH)6, 941), the author haw proved the presenoe 
of nickel in the ashes of a number of (lermifn peats and 
coals, and in tufa from Vesuvius. If the nicskol compound, 
after evaporation to drvnosH, bo taken up with water 
and ammonia and a little additional oxime, and filtered 
off, any associated cobalt passes into the filtrate ; and on 
adding to this, hydrogen sulphide or ammonium sulphide, 
a blue -violet or deep red coloration is struck, which forms 
a most delicate test for cobalt. Most of the peat- and 
coal-ashes mentioned, showed the presenoe of cobalt when 
thus tested, as did also the spent salt from a potash 
factory. — J. T. D. 

Colloidal- sohitions ; Action of electrolytes on . E. F. 

Burton. ?hil. Mag., 1906, 12. 472 — 478. 

Vbbv dilute solutions of aluminium sulphate were added 
to colloidal solutions of silver (containing 65 mgrms. 
per litre) and of gold (62 mgrras. per litre), and the velwity 
of migration of the particles was measured. It was 
found to lessen as the amount of electrolyte added, increased 
till it passed through zero, and then after changing sign 
gradually increased. The original solutions, and those 
containing enough electrolyte to impart a considerable 
reversed sfieed, were stable, while those exhibiting a 
slow speed in either direction, readily coagulated. The 
results confirm those of Hardy on egg-albumin, and 
indicate that the metallic mrticles absorb the metallic 
ions, and thus neutralise their charges ; when the iso- 
electric point is reached, the surface tension of the particles 
is a maximum, and they tend to decrease the surface 
exposed to the liquid by uniting with each other, thus 
bringing about coagulation. — J. T. D. 

Methylamine ; Liquid as q solvent^ and' a sts/dy of 

its chemical activity. K. D. Gibbs. J. Amer. Obem. 
Soc., 1906, 28, 1306—1422. 

methylamine is a remarkably good solvent for 
organic comj^imds, being better in this respect than 
liquid ammonia, and also, probably, than methyl aloohoL 
It is not such a good solvent for inorganic oompoonds 
as liquid ammonm is. It oombineiEi readffy with both 
organic and inorgknio compounds, and new addition 
pr^ucts of metfa^amine with the oomi^t^s 

have been : Bhenoi; qqindl, resotifihbt, 

aoei^ Aoidi, i^hehyUmetib 






miam itsraaT. mnw moKs- 


dldbmyttetoxbiMi I4aauxth 

etSmxm 4od|ik, tiileiniki olilovi^» obromio tihliOrkle. 
lilihtosa eiikdde, litUttm Mferate, iiitr»ta, meromio 
oUoridB^ iii 0 tli 3 ^-nijeKOtttlo e1tlorid«> morouru) iodide, end 
idter nftreto.— ▲. a 

iZeorrt^ reaeiioM tmong oiyantc acid derivaiites. X 
Biehringer end W* Boreum. Ber.. 1906, 89, 3348<^3356. 
Tks quelitetive oonditiona are diaomeed under whioh e 
numbw of eixnple interections of derivetivee of or^io 
aeidfl take place in either diteotion. Thus, in aeaied tubes 
at 160® 0., benasoio acid and acetyl chloride form benjsoyl 
chloride and acetic acid, but at 120® C., under ordinary 
pressure, change proceeds in the contrary direction. 
Whereas the interaction of benzoic acid and acetamide 
takes place in one direction only, ethyl acetate and 
bensamide yield acetamide and ethyl benzoate when 
heated for six hours under pressure at 260® C., whilst the 
reverse change takes place on heating under pressure from 
270® — 290® U Phenyl benzoate and ammonia interact 
in sealed tubes at 150® C., whilst benzamide and phenol 
yield phenyl benzoate on heating. Other oases considered, 
are the intwaction of oxalic acid and acetamide, of benzoic 
acid and acetanilide, and of acetanilide and benzoyl 
chloride. — E. F. A. 


Trade Report 

Patent Law Rbfobm. 

Cham, of Com. J., Nov., 1906. 

A DEPUTATION from the Associated Chambers of Com- 
merce waited upon the Ifresident of the Board of Trade on 
Oct 16, in dbotmuation of the larger deputation on April 9, 
on the subject of Patent liaw Amendment. Although the 
proceedings were private, it is understood that the Govern- 
ment intend to introduce a Bill into Parliament at an 
early opportunity, dealing with the grievances of the 
manufacturing and commercial community in regard to 
the present working of the Patents Act. 

Austbauan Oommeeob Acjt Rioulatjons. 

Cham of Com J., Nov., 1906. 

Wrm reference to the new Australian Commerce Act, the 
following is the text of Part II. of the (Amended) Pro- 
visional Regulations relative to import goods, and 
which become operative on Jan. 1, 1907 t— 

5. (1) The importation of the goods enumerated in this 
regulation is prohibited unless there is applied to the 
goods a trade description in accordance with this Part. 

(2) The goods to which this regulation applies are as 
follows: — . 

(а) Articles used for food or drink by man, or used m 

the manufacture or preparation of articles used for food 
or drink by man ; , . , ' 

(б) Medicines or medicinal preparations for internal 

or external use ; , 

(o) Manures, including all articles for use as fertilisers 
of the soil, except farmyard or itaUe manures, and crude 
materials for the manuiaoture of manures ; 

(d) Apparel (including boots and shoes), and the 
materials from which such apparel is m^ufactured ; 

6w (1) The trade description to be applied in accordance 
with thia Part ahall comply with the following provisiona j— 
(a) shall be in form of a lab^ or brand affixed m 
a prominent position to the goods, or to the coverings 
oontabing the goods; and , . 

{b) The label or bra^ shall set out in legible characters 
a true description of ^ goods, and the name of the country 
or place in which the goods were made or produced; 

<c) In OSOBS adiere any weight or quantity is wt out, 
the IsM w hgnuid itorf spe3fy whether the weight or 
qnwitliy Up iOt out is Or nit. ... 

tloST iliA 4n ^ foUowh^ pro* 


(A) In the ease of medioiiiei pCepi^ XMdy 
ooBudning 10 per cent or more o| ethyl aioohci^ If toe* 
average dose recommended exbera one teMOOmBd, 
(60 nunims), the trade deeoription ehall set ont the pfo^ 
pc^on or quantity of aloohol in the medicine. 

(b) In the case ta medicines prepared ready for Ufa, end 
containing any of the foUowiW drugs (or the am Of* 
derivatives thereof), e»z. : — Omam, morphine, coOeiiie, 
her^, stramonium, nux vomica, cannabis indloe, tifO* 
mides, sulphonal, trional, veronal, paraldehyde, or ahy ‘ 
synthetic hypnotic substance, phenaconum. phenaoetl- 


synthetio hypnotic substance, phenaconum. phenaoetl* 
num, or aoetanilidum, or any allied synthetic subatanoe,.. 
chloral hydrate, belladonna, cotton-root, ergot, or any 
abortifaoient, the trade description shall set out the* 
names of all such drugs so oontuned. 

(o) In the case of manures, the trade description ihaBl 
set forth the principal active constituent therm. 

(g) In the case of leather containing any loading of any 
mineral or other weighting substance, the trade desoripthMOt, 
shall state the name of the loading or other weilh^iB^" 
substance contained in the leather, and the peroanfeiiigs 
thereof. 


New Books. 

The Gtanidb Pboobss. An Introduction to the Ojraniilf*' 
Process, including the Determination of the Applioa-.*- 
bility of the Process to an Ore. By Alfred 6. Miller. 
Second Edition, revised and enlarged. John Wiley andi. 
Sons, New York. Chapman and Hall, Ltd., Lomkm, . 
1906. Price 4s. 6d. net.i:|} 

Small 6vo volume, containing 89 pages of subject matter, .. 
29 illustrations, table of atomic we^hts, and the alpha- - 
betioal index. The text is subdivided as lollowa:*^- 
1. General description of the cyanide process. M. Inter- - 
fering substances. III. Chemistry of the cyanide prooeii. 
IV. Determining the applicability of the cyanide prooees '• 
to an ore. V. Notes as to strengths of solntioos, and 
general processes. VI. Special desoripttona of ■omr* 
cyanide processes. VII. Volumetric methods. 

The Mineral Industbx during 1906 : Its STAtiatECf 
Technology, and Trade. Founded by Ricka rd P . 
Rothwbll. Edited by W. R. Ingalls. Vd. XXV* 
Engineering and Mining Journal, New York and 
London, 1^. Price, £1 Os. lOd., or 6 doUata. 

Large 6vo volume, containing 728 pages of 
matter, and the alphabetical index. There is a Stan of 
51 contributors, the names of whom, with thefr suh|o0ti,.. 
are given on the first page. The subjecte treated of, 
after an introduction setting forth the methods purattOd 
in the volume, are the following : — I. AlumidUfU. H. 


Aluminium. H. 


Antimony. III. Arsenic. IV. Asbestos. V. Asphalttuii. 
VI. Barytes. VII. Bauxite. VIII. Bismuth. IX. Bota* ^ 
X. Bromine. XI. Carborundum. Xll. CsmeUt, 
Chromium and Chrome Ore. XIV. Cod and Oolm, 
XV. Copper. XVI. Copp<}ras. XVH. Oofundum did 
Emery. XVIII. Fluorspar. XIX. Fuller’s Earth. X® 
Gamd. XXI. Gems and Precious Stones, XXlX. 
Gold and Silver. XXZII. Graphite. XXIV. QypSiittL 
XXV. Iron and Steel. XXVI. Lead. XXVU Wnw* * 
stone. XXVIII. Magnesite. XXIX. Manganese. XXX 
Mica. XXXI. Molybdenum. XXXH. Monazite. XXXG^ 
Nickel and Cobdt. XXXIV. Petroleum. XXXV. Smt* • 
phate Rock. XXXVI. PlaUnum. XXXVIL PoUsdtt«q . 
Salts. XXXVin. Mercury. XXXIX. Sdt. XL. BdHum*- 
and Soda Sdts. XLL Sulphur and Pyritea t,%St 
Talc and Soapstone. XLItt Tin. X]uV. TangdviL 
XLV. Zinc. XLVI, Progress in Ore-dressing and > 
washing in 1906. XLVII. Improvements in Samplili|^ 
and Aisaying. XLVIIL Statistics of Produotiod igA ; 
Commence. ' 

Mxrib and QuabrxRb : OmreRAL Rkfort 
tm Part It.-LahDttt. fOd, 

Soiia'3P«tt«r 'lis^ XAmdDm ACk 


nu> 


KIEW BQOKfi. 


• CHtnrt 80 , 1000 . 


qtt(urrie« ia the United Kingdom, and to the enforoement 
of the Mines and Quarries Acts. According to these 
statistics the total number of persons employed at mines 
and at the quarries under the Quairies Act in the United 
Kin^om and the Isle of Man duiing the year 1905 was 
982,^3, of whom 88^,524 were employed in or about 
mines, and 94,819 in or about quarries. Compared with 
the preceding year, there is an increase of 10,467 persons 
employed at mines. In 1905, 1103 separate fatal accidents 
oocurred in or about mines and quarries, causing the loss 
of 1304 lives, showing a deciease of 56 in the number of 
fata] accidents and an increase oi 102 in the number of 
4ives lost as compared with 1904. 


‘Chuboh’s Labobatohy Guide. A Manual of Practical 
Chemisti^ for Colleges and 8chools, Sf)ecialLy arranged 
for Agricultural Students. Revised and partly re- 
written by Edwabd Kiboh, F.I.C., &o., Professor of 
Chemistry in the Royal Agricultural College, Ciren- 
^cester, &c. 8th Edition. Gurney and Jackson, 10, 
iPatemoBter Row, lx)ndon, E.C. Oliver and Boyd, 
Edinburgh. 1906. Price, 6». 6d. net. 

'Small 8vo volume, containing 330 pages of subject 
matter, with 42 illustrations. The subject matter is 
subdivided as follows : — I. Chemical Manipulation. II. 
Qualitative Analysis. III. Quantitative Analysis, which 
includes: (i.) Sampling and Analysis of Manures; (li.) 
Analysis of Soils ; (iii.) Analysis of Waters ; (iv.) Analysis 
Foods. 


.'Die Elektroohemibchbn Deutschkb Rkiohspatente. 
l^oDographicn \il>er angewandte Elektrochemie, XXIV 
]^nd.] Auszdge aus den Patentsohriften gosamraelt, 
;geordnet und mit Hinweisen versehen von Dr. P. 
Ferchland und Dr. P. Rehlanpbb. Wilhelm Knapp’s 
Verlag, Halle a. S. 1908. Price, M. 10. 


6vo volume, containing 230 pages of subject-matter, with 
124 illustrations. The text is distributed under the 
following heads : — Part I. Inorganic Electrochemistry. 
-—1. Lij^t Metals. II. Alkalis and Halogens. III. Hypo- 
•ohJorites (“Bleaching Liquor”). IV. Oxygenated Salts. 
V. Alkaline Earths. VI. Carbides. VII. Water Hecom- 
oosition. VIII. Ozone. IX. Nitrogen Compounds. X. 
Heavy Metals. XI. Compounds of the Heavy Metals. 
Xn. Apparatus. XIII. Furnaces. Part II. ‘Organic 
ElectBOOHBMISTRY.~-I. Aniline. II. Benzidine and 
its Intermediate Products. III. Paraminophenols. IV. 
Dyestuffs and Intermediate Products. V. Pharma- 
•qeutioal Products. Appendix. — Brief Abstracts of Patents 
granted during period from Jan. 1, 1905, to May, 1906. 
Also Patents which were still in force in May, 1906. 


PBOBEKAHME und UNTBRauOHUNQ VON KoKS, KoHLIN, 
UNJ> Briketts. XaHohenbuch fur Chemiker, Hiitten- 
ingenieure, Kohlen- und Zeohenlaboratoricn und Gasan- 
•talten. Von Dr. Adolf Bbrthold. G. D. Baedeker, 
Verlagsbuchhandlung. Essen-Ruhr. 1906, Price, M. 2. 
•^MALL volume of pocket-book size, containing 61 pages 
with 37 illustrations, and an alphabetical index. The 
text is subdivided as follows : — I. Investigation of Cokes, 
including Sampling. II. Investigation of Coals and 
Briquettes, inolusiv*^ of Sampling. 


PiiODtJOER Gas. By J. Emerson Dowson and A. T. 
Labter, B.Sc., &o. Longmans, Green, and Co., 39, 
Paternoster Row, London, New York, and Bombay. 
1906. Price, lOe. 6d. 


9vo volume, containing 276 pages of subject matter; 
including two Appendixes, fUlmg 24 pages, and the 
alphabetical index. Them are 73 illustrations. The 
suojeot inattez is subdivided as follows;—!. Theory of 
PmdNiaer OaSi It Furiiaoe Work. UL Heating Work, 
.tv, Work. V. Buotion plants^ VL Cmm from 

Goal for |kigine Work. Vlt Btuid-by 
(^ipjpi^rison,^,^ Gas aufi Bteajas > l>owr. 


loi and of PrMuoer Gas. 


XL Calorific Power of Solid and Gaseous Fuels. XU. 
Practical Nofies. XIIL (Appendix) Theomtioal Explaoa- 
tipns and Beferenoe Data. 

* ’ '( 

Smaller Chemical Analysis. By G. a ^Kewyh. 
Deiqipnstrator in the Royal College of Science, London, 
&o. Xiongmant, Green, and Co., 39, Paternoster Row, 
London, New York, and Bombay. 1906. Price, 2s. 
Small 8vo volume, containing 144 pages of subject 
matter, with 16 illustrations, and the alphabetical index. 
It is “ practically an abridgdN edition of the qualitative 
section of ” the author’s “ Manual of Chemical Analysis,” 
and designed for students taking a less advanced stage 
than those for whom the latter and larger work was 
intended. 

Mines and Quarries : General Report and Statistics 
FOR 1906. Part III.— Outpct. [Cd. 3196.] Wyman 
& Sons, Fetter Lane, London, E.C. Price Is. 6a. 

This return, which is prepared annually by the Home 
Office, contains statistics as to the quantity and value of 
various minerals raised in the United Kingdom. The 
value of the mineral output of the United Kingdom in 
1906 was £96,870,723, a decrease of £1,606,916 as com* 
pared with the preceding year. 


Imperial Institute. Indian Section. Annual Report 
for the year 1905-6. [Cd. 3216.] Wyman & Sons, 
Fetter Lane, London, E.C. Price 2Jd. 

This report deals witli the work of the Indian Section of 
the Initial Institute during the year ended 31st March 
last. To the statement of Indian Committee of the 
Imperial Institute is appended a report by Professor 
Wyndham Dunstan, F.K.R., on the Indian work of the 
Imperial Institute, together with a detailed, account by 
Mr. C. E. Jones, superintendent of the Indian Section, 
on the work of the section during the year. A report by 
Mr. B. J. Rose on the Indian Trade Inquiry Office at 
73, Basinghall Street, E.C., is also appenoed. 


Colonial Import Dutien Return. [Cd. 3196.] Wyman 
& Sons, Fetter Lane, London, E.C. Price 28. Odl 
This is a new issue of the return, showing the rates of 
import duty levied in the British Colonies, Possessions, 
ana Protectorates, upon the principal and other articles 
of tra<le, which is prepared annually in the Statistical 
Department of the Board of Trade. The present issue 
contains a statement of the duties in force in 1906. The 
duties leviable in British Protectorates are, for the first 
time, incorporated in the body of tlie return, with the 
exception of those enforced In the Fedierated Malay 
States, British North Borneo, Sarawak, and Zanzibar, 
which are given as appendices. 


Foreign Import Duties, 1906. [Cd. 2340.] Wyman A 
Sons, Fetter Lane, London, E.C. Price lOd. 

This return, which has been prepared in the Commercial 
Department of the Board of Trade, contains a statement 
of the rates of import duty, with t^heir equivalents in 
English weights and currency, which are leviable in the 
principal European countries, the United States, China, 
Japan. Egypt, I’ersia, and Mexico, upon textiles, manu- 
factures of iron and steel and other metals, earthenware, 
gloss, leather and india-rubber wares, paper, stationery 
and books, paints, ohemicals, articles of food, and m^erons 
other artiofes of trade when imported from the United 
Kingdom. The changes observable on a comparison 
of this return with that issued a year ago [Cd. 2797] ai:e 
numerous and important, owing mainly to enforce- 
ment during the current year of new tarifib in Switzeriand, 
Bulgaria, Russia, Germany, Austria-Hungary, ^hmania, 
Spain, and Japan, while important alterations have also 
been made in t^e tariffs of ItMy, France, Sweden, Be]|ium^ 
and Greece. Parttculars as to Mexico are loi 

the tot lime, A table is Inoludsd sKowi^ l^|pii||^aleiil 
in English wel;^ts and oomney of hf 4uty 
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PXJQCBNT. 


[Deo. 16 , i we. 


Cramer, A., Jtin. ; Journals to 882, East 29th 6tre6t» 
Paterson, N.J., tl.S.A. 

Deras, E. W., l/o Bradford ; Fairview, Hale Grove, 
Edgware, N.W. 

Gall, J. B., 1^ Erith Road ; Callendor’s Cable and Con- 
itmotion Co., Ltd., Belvedere, Kent. 

Grip, A. Em l/o Lee Avenue ; 496, Columbia Street, 
Brooklyn, N.Y., U.S.A. 

Hoefele, J. E., l/o New ; 44, Randolph Avenue, East 
Rutherford, N.J., U.S.A. , i 

Hemingway, H. ; all communicationB to 9, Albemarle 
Mansions, Hampst<uid, N.W. 

Hill, Sydney ; Journals to c/o Blundell, Spenctj and t.o.. 
Ltd., Hull. . . ^ 

Hodgkinson, Prof. W. R. ; all eommuni<;ations to 18, 
Glenliice Road, Blackheath, S.E. ^ 

Jackson, Samuel, l/o Knareshorough ; c/o H. S. Duncan, 
Roun<lhfty, Harrington’s Roml, Clictput, Madras, 
Ibdia. , , ^ . 

Johnstone, W. G.. l/o London; 14, Stmth Clerk Street, 
Edinburgh. 

Katzenbach. W. S.. l/o West ftfdh Street; 164, Front 
Street, Now York Citv, U.S.A. 

Krause, Prof. Dr. G., l/o “ Chemiker Zeituug ’ ; (^othen 
(Anhalt). Germany. 

McDou^all, Hugh, I/o Dalkeith ; Norwood, Hamilton 
Drive, Oambusland. 

MoEwon, D. C., l/o Korea; 176. St. Vincent Street, 
Glasgow. ^ - 

Morris, A, H., l/o Beverley Road ; 27, Hartmgton Roarl, 
Bolton. 

Nathan. Albert K., l/o Broadway ; tk), Wall Street, New 
York (Hty, U.S.A. 

Powney, W. E. F., l/o London; Dc])arlment of Mines, 
Edfu, Upper Egypt. 

Sedorholm, E., l/o Jakojisgatan ; K. Flottans Varf., 
Stockholm, Sweden. 

Smith, J. Kent; Journals (temp.) to Frick Buildings, 
Pittsburg, Pa., U.S.A. 

Spielmann, P. E, ; Journals to Frcudenbergstrassc 30, 
Zurich, Switzerland. 

Sutro, H. H., I/O 126 ; 136, Liberty Street, New York C ity, 
U.S.A. 

Watson, Jas., l/o ^outh Sbiclds ; I’yne View, Hebbuni-on- 
Tyne. , , 

Young, C. Cm l/o Charlotte ; c/o Continental Colour and 
Chemical Co., 32, India Street, Boston, Mass., U.S.A. 

Zinkeisen, O. T., l/o Cortlandt Street; 136, William 
Street, New York City, U.S.A 

Change of Name and Address. 


[A,] 20,864. Jensen (Gaara). Rotary filters. Nov. 20. 

„ 26,876. Warren. Rotary Mins.* Nov. 26. 

„ 27,064. Bymonds. Apparatus for measuring and 

recording the temperature of furnaces or the like. 
Nov. 28. 

[C.S.] 24,176 (19t)6). Hulme and Crosiield. Centrifugal 
machines. Nov. 28. 

„ 1666 (1906). H^lam. Apparatus for drying and 

cooling air. Dec. 6. .r, . , 

, 3458 (Hk»6). Mower and Bassett. Drymg kilns. 

DtH^ 6. X . 

„ 15,286 (1906). Draper (Christ). Apparatus for 

separating subBtanoes of different speoiUo 
gravities. Nov. 28. 

,. 20,894 (1900). Allison (Christ). Apparatus for 

separating substances of dillerent sjiecific gravi- 
ties. Nov. 28. 


II.— FUEL, GAS. AND LIGHT. 

[A.] 26,209. Kirke (Kirke). Manufacture of a hydro- 
carbon fuel. Nov. 19. 

26.306. Zwicky. Cnrburetting apparatus, [Swisa 
’ Appl., Nov. *21, 1905.1* Nov. 20. 

„ 26,314. Smith. Carhuretting air and mixing gases. 

Nov. 20. 

„ 26,542. Barlen. Vertical coke oven. fGer. Appl., 

Feb. 9. 1906. 1* Nov. 22. 

26,641. Lee. Metallic filaments for electric lamps. 
Nov. 23. , 

„ 26,698. Kiirzer. Apparatus for gasifying oils and 

enrburotting sir. [Ger. Appl., Nov. 30, 1906.] 
Nov. 24. 

20,819. Thwaite. Generation of combustible gas. 
Nov. 26. 

26,882, Tirown. Ovens for the manufacture of coke 
for melallurgical purposes. Nov. -27. 

26,904. Hersey. Am>aratus for separating cyanogen 
from coal gas, Nov. 27. 

27,247. Hess. Apparatus for purifying gaBC4}.* 
Nov. 30. 

27,355. Crosslf'V and Rigby. Manufacture of pro- 
ducer gas. jh'c. 1. 

[C.S.] 23,966 (1906). Walker. Apparatus for the manu- 
fiu'ture of air ga^. Nov. 28. 

26,046 (1906). McRae and Ingram. Manufacture 
of acetylene gas. Dec. 6. 

1397 (1906). Stall ber. vn<ier III. 

’’ 1417 (1906). Dowson. Gas generators. Deo. 6. 

14,9-17 (1906). Siemens. Regenerative gas fur* 
naces. Nov. 28, 


Levv-Mond (formerly Levy) Dr. Albert, l/«» South Wales ; 
"16, Alphonsstrasse, Aachen, C.'ermany, Chemical 
Engineer. 

Change of Address Required. 

Christie, Dr. W. A. K., l/o T’enywern Road, Clydoch, 
B.S.O., South Wales. 

Deaths. 


• HI.— DESTRUCTIVE DISTILLA'J'ION, TAR 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

[A.] 24 , 886 . Williams. iSce under XII. 

[as.] 1397 ( 1906 ). Stauber. Ovens for ooking or oar- 
bonisiiig peat, wood, or the like. Nov. 28. 

„ 14,263 (1900). Emory. Lubricating oompounda. 

Ikrc. 6. 


Chandler, Prof. Wm. H., Lehigh University, South 
Bethlehem, Pa., U.S.A., Nov. 30. 

Poole, Herman, 331, West 67th Street, New York City, 
U.S.A. 


Patent List. 

7.— PLANT, APPARATUS, AND MACHINERY. 

TA.] 26,160. Von Radlovski. See un4Jer IX. 

„ 26,241. Hunt. ContinuouB vacuum filter. Nov. 20. 
„ 26,507. Blair, ApparatUft for separating in water 
Boatenals of dinerent specific fittavity, Nov, 5K2. 
„ 26,732. Weoke^ Kilns and the like. Nov. 24. 


IV.— COLOURING MATTERS AND DYESTUFFS 

[A.] 26,190. JohnBon (Bodische Anilin und Sod« 
Fabrik). Manufacture of thioindoxyl derivatives 

26,416. Bloxam (Act.. Get*. £. Anilinfabr^. Monu 
** facture of o-oxymonoazo colouring matters 
Nov. 21. , ,, 

26,608. Bloxam (Act.-Ges. f. Anihnfabr.). Manu 
fuctuie of e-oxydisazo colouring matters. Nov. 22 
27,213. Chem. Fabr. vorm. Weilor-ter-Meer. Manu 
** faoture of black sulphurised dyestuffs, [Gei 
Appl., Dec. 6, 1905.]* Nov, 29 
27,322. Ronsford (Oossella upd Co*). Manufaotur 
" of diacetyidiammophenol antkpf dyestuffs there 

from. Nov. 30 " 
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f0^»] 2797 ( 1 90ft). Inir^ (Moister, Lucms, und Brilning). 
Manufacture of pur© Bordoaux-red eulphurisod 
dyestuff H. D4*c, 6. 

„ 3606 (1906). Hirachbergor, Hoffa, and Levinstein, 

Ltd. New colouring matter and the production 
thereof. Dec. 6. 

„ 6245 (1006). Ransford (Cassclla imd Co.). Manu- 

f?M*tnrc of polyazo dyestuffs. Nov. 28. 

»» 0374 (1906). Newton (Bayea und Co.). Manufacture 

of new disazu dyestuffs. Nov. 2S. v 

,, 8066 (1900). Chcin. Fabr. vorin. Woiler4or-Meer. 

Mjmufaoturo of new ^ulphur dyestuff compounds. 

tf 9774 (1906). Itnray (Meister, TiUcius, und Briining). 
Manufacture of phenylglyoiTi or its boinologuea. 
Nov. 28. 

V.~PREPARIN(I, BLEACHTNCL DYEING, 
PRINTING. AND FINISHING I’EXTIT.ES. YARNS, 
AND FIBRES. 

(A.J 20,126. Philip and Macintyre. Degumming oertam 
libres. Nov. 19. 

20,120, Philij) and Macintyre. Process of degum- 
uiing rd)rcs, Nov. 19. 

„ 20,620. Clcrc-Renaud. Method and apparatus for 

trcaling textiU; fabrics. [Fr. Appl., Dec. 28, 
1905.]* Nov. 22. 

„ 20,843. llcy, Smith, MittdnOI, and Askham. Appa- 

ratus for wasliing, iiupreguating, drying, or 
extracting lupudn from fabnc.s and other goods. 
Nov. 20. 

,, 20,964. Kaisscr and Ki(!he. Apparatus for torrefying 

threads and textile fabrics. [Belg. Appl., Nov. 
28, J1K)5.|* Nov. 27. 

t, 27,047. Holt. Apparatus for wrmgmg or squeezing 
used in bleaching, dyeing, and waslimg fabrics. 
Nov* 28. 

„ 27, (>72. Fulton and Hurdcastle. Extraction of 

grease or oleaginous gum or reKinous matter from 
textiles, wool, sawdust, wood shavings, Ac. 
Nov. 28. 

„ 27,128. Kaisscr. Apparatus for torrifying thread 

and textile fabrics.* Nov. 28. 

[C.S.] 3709 (1906). Kay and McGregor. Printmg textile 
tabnes. Nov. 28. 

„ 6240 (1900). Ransford (C^assella und Co.). Produc- 

tion of easily dischargeable claret shades on 
cotton goods. Nov. 28. 

„ 10,908 (1900). Kalle und Co. I'rodoction of red 

dyeing on fibre. Nov. 28. 

,, 17,103 (1900). Kalle und Co. Dyeing and printing 

red on textile fibre. Nov. 28, 


VIl.—ACIDS, ALKALIS, AND SALTS. 

[A.] 9830a. Garroway. Preparation of byposulphurous 
acid or its salts as a bleaching agent.* Nov, 23. 

„ 20,223, Grossmann. Treatment of ammonia 

liquors. Nov, 20. 

„ 26,319. Tally. Manufacture of sulphate of ammonia. 

Nov. 21. 

„ 26,808. Frank. Production of pure hydrogen. [Ger. 

Appl., Nov. 28, 1906. J* Nov. 26. 

„ 26,928. Frank. IVod action of fiure hydrogen from 

water-gas. [Ger. Appl., March 7, 1906.]* Nov. 27. 

„ 27,006. Moscicki. AVc under XT. 

„ 27,290. Cie. des Prod. Chiin. d’Alais et de la 

Oamargoe. Removing silica from aluminate of 
jjpoda in the manufacture of alumina. [hV. Appl., 
Aug. 13, im.]* Nov. 30. 

„ 27,316. Fliigge. Manufacture of ferrous carbonate 

in the cold. [Uer. Appl., Nov. 30, 1906.]* 
Nov. 30. 

C.S.jj 16,681 (1906). Craig. Apparatus for producing ozone 
from oxygen or air. Nov, 28. 

„ 24,840a (Iwfi). Clarke, Chapman & Co., and 

Eobson. Absorbers for ammonia. Dec. 6. 

„ 16,612 (tS^). HeinrioL Preparation of a stable 

soltttiqai|if Deo. 6. 

' I 'p 


'flu.— GLASS. POTTERY, AND ENAMEia. 

[A.] 27,034. Gaved. Dry process of extracting china 
'clay, mma and quartz from decomposed granite. 

„ 27,048. Zahn. Process and stove for burning ob|eote 

to be enamelled. [Ger. Appl., Nov. 28, 1906.]* 
Nov. 28. 


IX.-- BUILDING MATERIALS, CLAYS. MORTARS. 
AND CEMENTS. 

[A.] 26,150. Von Hadlovski. Burning and calcining 
lime, cement, chemicals, &c., in a rotable pipe 
kiln.* Nov. 19. 

„ 26,765. Boult (Raithol). Gypsum burning kilns. 

Nov. 24. 

„ 27.069, Hooke. Process of calcining the raw material 

for manufacturing cement.* Nov. 28. 

„ 27,137. T'urns, Manufacture of Portland cement 

and the like. Nov. 29. 

„ 27,194. Thompson (Ahrendts). Manufacture of 

bricks, building blqfcks, or artificial stone. 
Not. 29. 

[C.S.] 23,816 (1905). Peters. Manufacture of Portland 
cement, Nov. 28. 

„ 24,219 (1905). Gardeur. Manufacture of artifioial 

sandstone. Dec. 6, 

24,224 (1905). Klinge and Schourup. Manufacture 
of artificial stones and similar building materials. 
Dec. 5. 

„ 14,233 (1906). Liebold. Wittig, and Grimm. Manu- 

facture of cement. Dec. 6, 

„ 16.553 (1900). Hebougaard. Manufacture of arti- 

ficial marble. Dec. 6. 


X.— METALLURGY. 

[A.J 26.202, Powell. Manufacture of steel. Nov. 19. 

„ 26,284. Wheatley. Manufacture of a metallic alloy. 

Nov. 20. 

„ 20,311. Rubel. Manufacture of metallic alloys,* 

Nov. 20. 

„ 26,317. Auchinachic. Manufacture of an alloy of 

vanadium -iron or sbiel. Nov. 20. 

„ 26,604 and 20,006. Hadfiekl. Manufacture of mag- 

netic material. Nov. 23. 

„ 20,882. Brown. Sm under II. 

„ 20,934. Baker. Treatment of complex sulphide 

ores. N ov. 27. 

„ 27,120. Jiimau. See under XI. 

„ 27,209. Muller and Baraduc. Production of metals* 

alloys, and metallic compounds such as silioides. 
[Fr. Appl., Nov. 29, 1906.]* Nov. 29. 

[C.E.] 24,238 (1905). Ogle. Treatment of complex ores 
(sulphides) containing copper, zinc and lead. 
Dec. 6. 

„ 26,004 (1906). Brayshaw. Process of hardening 

carbon steel. Dec. 6. 

„ 10,09; (1900). Frick. Sec under XI. 

„ 1.3,033 (1900). Dymond (Gathmaim). Armour 

plate. Nov. 28. 

„ 18,080 (1906). Ramon. See under XI, 


Xl.--ELECTPvO-CHEMJSTRY AND ELECTRO- 
METALLURGY. 

[A.] 26,212. Cowper-Coles. Anodes for olootro-depoaition, 
Nov. 19. 

„ 26,867. British Thomson- Houston Co. (General 

Electric (Jo ). Electric furnaces. Nov. 26. 

„ 26,929. Roach. Electric furnaces.* Nov. 27, 

26,981. Reynolds. Electric furniuses. Nov. 27. 
27,006. Mosoioki. Apparatus for producing oxides 
of nitrogen by the electric process. [Swiss Appl., 
Aug. 8, 1906.]* Nov. 27. 

n 27,120. Jumau. Electro - metallurgioal process 
for extracting copper from its ores. 

Nov. 29, l^.]* Nor. 28. 



1126— d 


“^SUPPLEMENT. 


[Dec. 


[A.] 27,216. Marino and Barton- Wright. Agglutinant 
for oonsolidating tho active material of aocfumu- 
lators.* Nov. 29. 

„ 27,420. ReynoldM. Electrical heating appadhitns. 

Dec. 1. 

„ 27,421. Reynolds. Methwl and apijaratns for 

electrical heating. Dee, 1. 

IC.S.] 4330 (1906). Bingham. Elei’tric furnaces. Nov. 28. 

4^4 (1006). Oowper-Coles. Production of electro- 
types. Nov. 28. ^ 

„ 10,097 (1906). Frick. Method and plant for the 

reduction of ores and the like by electric trans- 
former furnaces. Dec. 6. 

„ 18,080 (1906). Ramen. Method of precipitating 

metals electrolyticallv. Dec-. 6. 

„ 18,699 (1900). Panling. Production of arcs for the 

electrical treatment of gases. Dec. 6. 

XII.— FATTY OILS, FATS, WAXES, AND SOAPS. 


[A.] 27,343. Bailey. Conversion machine and proeOfseB 
for use by brewers. D^. 1. 

[C.S.] 24,739 (1905). Poliak. Production of ferments and 
fermented materials. Deo. 6. 

„ 37 (1906). TonnoerandpeKeersmaecker. Ferment- 

ing vats for use in making beer. Nov. 28. 

„ 12,838 (1900). Beigo and ’ Kainscop. Process of 

manufacturing beer. Nov. 28. 

„ 13,916 (1906). Sohalk. Fermenting wort, NqHr. 28. 

Xrai.— FOODS ; SANITATION, WATER 
PURIFICATION; AND DISINFECTANT'S. 

(J.)— Foods. 

[A.] 27,041. FuglistaJler. Manufacture of chocolate. 
Nov. 28. 

„ 27,163. Kurz. Process for j)rc8orving meats. ♦ 

Nov. 29. 


[A.] 26,886. Williams. Conversion of liquid fats into 
solids and reduction of uiisaturated organic 
liquids ond solids. Nov. 27. 

„ 27,072. Fulton and Hardcastlo. See under V. 

„ 27,280. Bacon. Manufacture of soap. Nov. 30. 

Xm.— PIGMENTS, PAINTS; RESINS. VARNISHES: 
INDIA-RUBBER, &o. 


[C.8.] 6389 (1906). Little. Bleaching or conditioning 
flour or other ground cereal. Nov. 28. 

(B.) — Sanitation ; Watkw Puwfioation, 

[C.8.] 19,214 (1906). Wixford. Process and system for 
purifying water. Dec. 5. 

„ 19,216 (11H)6). Wixford. Process of purifying water. 

Dec. 6. 


(B.) — Resins, Varnishes. 

[A.] 20,593, Schmidt. Linoleum.* Nov. 23. 

„ 27,072. Fulton and llardcuHtle. AW; under V. 

[C.S.} 24,622 (1906). Kershaw Klastu^ material or plastic 
compound smtablo for varinslies, &c. Nov. 28. 

„ 16,338 (1906). Justice (McKenzie). Extraction of 

turpentine and other products from wood. Dec. 6. 

(C.) — Injua-Rubber. 

[C.S.jf 24,622 (1906). Kershaw', See under XIIIB. 

„ 6183 (1906). Gran ier and Froger-Delapierrc. Com- 

pound for coating caoutchouc to preserve its 
natural properties. Dec. 6, 

„ 10,704 (IfK)6). Rolntid. ElftMtic substance similar 

to india-rubber, Nov. 28. 


XIV.— TANNING, LEATHER. GLUE. SIZE, &o. 

[A.] 26,188. Howorth (Gesterreich. Pluviusm A.-G.). 
Manufacture of imitation chamois leather.* 
Nov. 19. 

„ 26,555. Fontana. Process for removing colouring 

materials from tanning liquors. Nov. 23, 

„ 26,673. Lambert. Liquid for use in melting and 

diluting glue. Nov. 24. 

[C.S.] 26,467 (1906). Inrig. I’reatment of waste leather. 
Nov. 28. 

XV.— MANURES, &o. 

[A.] 26,636. Bazin. Increasing the quantity of nitrogen 
in peat, with a view to its employment as manure. 
[Ft. Anpl., Dec. 14, 1906.]* Nov. 23. 

„ 26,790. (Jolburn. Treatment of animal and vege- 

table matter for the production of niantu*e. 
Nov. 26. 

X\l.— SUGAR, STARCH, GUM, &o. 

[A.] 20,871. Newton-Clare. Manufacture of sugars. 
Nov. 28. 


(G. )“- DlSlNEEOI'ANTS. 

[C.S.] 24,018 (1006). England. Antiseptic or disinfecting 
compounds. Dec. 6. 

XTX.— PAPER, PASTEBOARD, &c. 

[A.] 26,601. I^cdcrcr, .Process for obtaining cellulose 
chUts from solutions. Nov. 22. * 

„ 20,602. LcdiJrer Preparation of acidylised cellulose 

solutions. Nov. 22. 

„ 20,503. lAedcrcr, (/ellulose compounds or com- 

poHitions, Nov. 22. 

„ 26,944. Periug. Machine for making washable fat- 

and water-proof paper in the cold way.* 
Nov. 27. 

„ 2ti,962. Beck. Manufacture of pajier, paperboard,, 

and moulded products.* Nov, 27. 

„ 27,125, lieok. Apparatus for making half-stuff 

froth peat turf.* Nov. 28. 

„ 27,120. Beck. Apparatus for making half-stuff 

from peat.* Nov. 28. 

XX.— FINE CHEMICALS. ALKALOIDS, 
ESSENI'IAL OILS, AND EXTRACTS. 

[A.] 23,648a. Newton (Bayer und Co.). Manufacture of 
raono-iodobehenic acid, Nov, 19. 

„ 26,689. Frestadius. Sec under XVII. 

„ 26,838. Jolmson (Verein. Chininfabr. Zimmer und 

Co.). Manufacture of a now pharmaceutical 
product. Nov. 26. 

[C.S.j 6032 (1900). Wor/mami, and Clayton Aniline Co. 
Manufacture of camphene. Nov. 28. 

„ 6039 (1000). Abel (Aot.-Ges. f. Aniiinfabr.). New 

salts of hexaraothylenoamine and the manufac- 
ture thereof. Dec. 6. 

„ 8627 (1900). Johnson (Verein. Chininfabr. Zimmer 

und Co.). Manufacture of quinine oxymagnesium 
haloid compounds and of quinine esters t|^refrom. 
Dec. 6. 

,, 19,900 (1906). Easier Chem. Fabr. Manufacture of 

camphene, Nov. 28, 


XVII.— BREWING, WINES, SPIRITS, &o. 

[A.} ’26ill69. Sleeman. Apparatua for washing, steeping, 
a^^rating, and germinating grain, Nov. 19. 

^ Irestadius. Production of alcohols from 

^ Nov. 24. 


XXII.— EXPLOSIVES. MATURES, &o. 

[C.B.] 6681 (1906), Nathan, Thomsq^' ^ and Scott. 
Manufacture of nitroglyoerinn. 'Pea. 6. 

„ 17,4l4 (1906). Resohke. of safety 

explofttrei, Nov. 28. 
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Meeting held at Burlington Home, on Monday, 
. November 8, 1906. 


MB. R. J, FRISW^^ m THE OHAIB. 


THE ALLBN-MABQUABDT PROCESS FOR THE 
ESTIMATION OF HIGHER ALCOHOLS.* 

BY B. A. MANN AND 0. B. STAGY. 

In the course of an extended investigation of samples of 
whisky for the Western Australian Government, in which 
the Allon-Marquardt method was employed for the esti- 
mation of higher alcohols, certain results were obtained 
which led us to make a special examination of this 
process.* The method was used exactly as described by 
Allen and Chattaway (Analyst, Vol. XVI.). In 8ul>- 
tropical countries like Western Australia we are doubtless 
confronted with difficulties in chemical processes which 
never occur to workers in colder climates, and this occurred 
in the present instance. 

We had been engaged for six months in examining a large 
number of samples of whisky, wliich were worked off in 
batches of 10 each. The examination was begun in early 
winter (June) and concluded in the middle of summer (the 
following January). Early in December, when the first 
severe beat of summer l^gan to make itself felt, dis- 
orapancies b^an to appear in our estimations of the 
higher alcohols. Very much higher proportions of these 
oonstituentfl appeared than the rest of the analysis would 
have led us to expect, and we naturally looked to the 
climatic conditions for an explanation. In winter the 
laboratory temperature frequently falls as low as 60® F., 
while in summer it frequently rises to 96® — 98® F.f One 
^es of tests was specially designed to investigate tlie 
influence (if imy) of these temperatures u^ion the process. 
The other series of tests was mode with a view to studying 
the end reactions obtained in the final titration with j 


by and proportional to the temperature ? 
(3)'ttow could a correction be made for the error thus 
intBoduced in the final titration. 

In order to test the first question pure ^oohol had to be 
prepared, and known quantities of higher alcohols added. 

Preparation^ of pure nieohol.^Ahout two litres of com* 
meroial absolute alcohol were taken, sufficient con^en- 
trOtted alkali solution added to neutralise acids and saponify 
esters, and the whole boiled under a rectifying column for 
half an hour without, however, allowing any to distil over. 
Seventy.fi ve o.o. wore then distilled off very slowly (about 
one drop every two seconds) and rejected; a further 
760 c.o. was then collected at the rate of about one drop per 
second. This distillate was diluted to a strength of 16*6 
under proof — and used for the subsequent tests. 

Addition of higher a/rCohols . — To 700 o.o. of the diluted 
pure alcohol was added 0*777 grm. of amyl alcohol giving 
0*111 grm. per 1(K) o.o. The amyl alcohol used waa 
Merck’s “ pariaa,” boiling between 128® and 131® C. It 
was enclosed in a small, spocially-blown glass bulb, pre* 
viously tared, which was sealed off before weighing; the 
bulb was then broken after immersion in the ethyl alcohol. 

Throe lots of 100 c.o. of pure alcohol wore shaken out^ 
oxidised, and titrated occtwliug to Allen and Chattaway^s 
method. The laboratory temfieratures during the shaldng 
out gradually rose from 86® to 92® F. 


Table 1. — TeMs 

on pure 

alcohol. 


Teat. j 

1. 

2. 

3. 

Barium hydroxitbi required 

for inmeral acid 

Barium hydroxide required | 

1*6 

1*6 


fur mineral acid In organic 1 
acid , 

14*7 

15-4 

14«0 

KqulvaUmt to amyl alooliul : 


periouc.c (ingrnw.) .... i 

0-1294 

0*1366 

0*1311 

- - - - - - - ‘ - 




— 


These results see rued extraordinarily high for purified 
ethyl alcohol, and we therefore took the combining wei&t 
ol the acids in the barium salt obtained, and found, as 
supposwl, that the greater portion of the acid was aoetie 
acid. In all cases, therefore, the true amount of valeirio 
acid was arrived at by calculation. • The above throe resttjlbi 
then became : — 


Table No. 2. 


Voluuii! of 
JV/10 barluTn 
hydroxidft 
used. 


1 

2 

» 


r r. 

14*7 

t.V4 

14-0 


K<iuival(!nt 
amyl alcuiiol | 

Weight Of 
barium ealts. 

1 

Cumbiidug 

1 (Jaieulatud 

Cai Ciliated 

True 

OruM. per 100 

by direct. 

lew barium 

weight of 

barium 

barium 

amyl 

absolute 

reading. 

chloride. 

mixed acids. 

ttcetat(5. 

valerate. 

alcohol. 

alcohol. 

0-1294 

0-1969 

65-7 

0-1016 

1 ^ 

0-0344 

0-0178 

33-98 

0-1366 

0-2077 

67-4 

0-1018 

0-0459 

0-0238 

49-00 

0-1311 

0-1985 

66-7 

0-1040 

0-0346 

0-0179 

37-14 

- — 

_ 










barium hydroxide, and especially as to the necessity and 
desirability of the preliminary titration with methyl 
orange for mineral acids. 

Influence of temperature. — In oases where the higher 
alcohols had been extracted with carbon tetrachloride 
during high summer temperatures, we obtained very low 
combining weights for the acids contained in the final 
barium suis, in other words, large proportions of acetic 
acid wer% present with the valeric acid. This indicated 
that, at the higher temperatures, the ethyl alcohol was 
dissolved in the tetrachloride to on increased extent. 

This suggested the following questions ;—( I ) Were the 
higher alcohols completely extracted under these circum- 
stances f (2) Was the amount of ethyl alcohol dissolved 




In lime iMt. Jiut after the last 
and was taken os read. 

has been recorded on one occasion 
neat ^ . 



From this it would appear that even the OBirefully-prb- ' 
pared ethyl alcohol contained quite notable quantitiok of ^ 
higbor alcohols. This, however, was largely oorreotod by ' ^ 
Buosequent investigations. 

Three lots of ItM) o.o. of the control amyl alcohol solution 
were then treated in similar manner. The titration of 
these gave inflated figures for amyl alcohol in the same way 
as the pure alcohol solulioas, but, when checked by the 
combining weight determination, the following reaij^ 
were obtained ; — 


• By the following formula x« 1 

^ I'sao 

Where xawaoetate of barium hi mixed salts: Wa*i 
hydroxide used in tlttatton (in guns.) calculated to harttnn vi 
w«Bt Weight of mixed acetate and valerate of barium femhd. 
»raUo of iqji^teonbWi^stghte of baxiitin acetate and hadk|E|y 

, ' 'lA 
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TAB^fe No. 8. ' 

Teits on ethyl alcoltol containing 0*111 gm'. amyl alcohol per 100 c.c. (230 grme. per 100 litres). 



No. of o.c. 
iV/lo barium 
hydroxide 

UHP<1 

Kqulvalcnt 
Hinyl alcohol 
by <ilrect 
readiuij. 

Weltfhfc of 
barium Rajts, 
less barium 
chloride. 

ComhinhiB 
wel^it of 
mixed acids. 

Calculated 

barium 

acefato. 

Calculated 

barium 

valerate. 

True 

amyl 

alcohol. 

(irms. per 100 
iitrea of 
absolute 
alcohol. 

4 

22-0 1 

0*2016 

1 

0-3R72 i 

S4*4 ' 

0-11H4 

0*2188 

1 ' 

1 0*1009 

228*11 


22*a 

0*1 0H9 

0*0217 1 

70*4 1 

0*1406 

1 0*1721 

1 0*0893 ! 

196*.'i6 

“ 1 

2!i*8 

0*2004 

0*0640 1 

1 

81-2 1 

0*1406 

0*2044 

0*1061 . 

220*22 






- 




_ -J 

L _ 


The amyl alcohol found in each case waH, therefore, 
oonwiderably less than that taken. Ar wo ex^>ected, at 
theae high tem]>eratureH, considerable quantities of ethyl 
alcohol were removed by the tetrachloride in the shaking 
out-— also apparently the extraction of arnyl alcohol was 
not quite, though nearly ooinnlete. Considering the 
great ditTerenoo efleetcxi in u result by a very small error 
in the determination of the combining weight {vide infra), 
we think that some at least of the discrepancies are due 
to slight errors introdueefl into the combining w«nght 
determination through the presence of largo quantities 
of barium acetate. 

The above experiments were under actual 'working 
tem]jerature conditions ; it now 1’K‘camo necessary to 
compare the results with those obtained at low tern* 
peratun-is. Ilic use of ice to cool the Rolutions while 
shaking out was not found satisfactory in reducing the 
working temyoratures, as it was founii difficult by this 
means to maintain uniform conditions. Arrangements 
were therefore made to cany out the extractions with 
tetrachloride for a series of testa in a refrigerating chamber. 
Through this courtesy of the manager of the Clovemment 
Refrigerating Works, a room was yilaced at our disjiosal 
i at which a uniform bunperature of OO® F, was maintained. 
The solutions, previously jirepared, and the required 
apparatus and reagents were transferred to this chamber, 
and allowed to acquire the Uunperature of the air before 
tuky ahaking out was attemjited— -the prfxiesses %vere then 
flafried out as usual, and the separated tetrachloride 
containing the higher alcohols was returned to the labora- 
tory for oxidisation and the subsequent manipulation. 
SiJt tests corresponding jirccisely to those described above 
were oariied out with the following results. Nos. 7, H 
and 1) were made with pure ethyl alcohol. Nos. 10, 11, 
and 1*2 "with solutions containing Odll grms. of amyl 
alcohol per 100 o.c. : — 


show a much smaller jiroportion of higher alcohols, t.e., 
that little, if any, of these bodies remains in the purified 
spirit, as we exyieeted. The difference between the tests 
1, 2, and 3, and 7, 8, and 9 in this respect, is, we believe, 
due to the presence of the larger proportion of barium 
acetate yiresent in the first three tests, wliioh tends to 
introduce slight errors and magnify the effect of 
those errors In the determination of the combining 
weights. 

3. The extraction in tests 10, U, and 12 is again oon- 
aidorably below the theoretical. 

The first two of these conclusions confirmed our 
expectations. The third calletl for further inquiry. 
This, however, was conduett^d in connection with the 
other senes of exyierimenfs already referred to, and these 
will first be described. 

Experments with regard to the titration,-- Ai an early 
stage of our work wv. becanu*- convinced that the preliminary 
titration “ for mineral acid.s,” using methyl orange as 
an indicator, was not reliable, because the methyl orange 
was sensibly affected by fatty acids. Thus acetic acid 
gives an acid reaction with nielhyl orange which is not 
quantitative. Even after a titration with barium 
hydroxide has been conduct/cd to distinct alkalinity with 
methyl orange, a considerable amount of acidity i» dis- 
closed by the further addition of phonolphthaleiu. The 
folhmung tests illufitraled this : — Four solutions of acetic 
acid in distilled water were prepared lamtaining respec- 
tively (13) ()*030T2 grm., (14) (H>fi024 grm., (16) ()*0«1)36 
grm.*, (16) 0*12048 grm. of acetic acid in 100 c.c. Those 
were titrated witli JV/10 barium hydroxide using methyl 
orange, and the neutral and distinctly alkaline points 
noted. The titration was then continued to the end point 


Table No. 4. — Tests at tem'i)erature of 60® F. 



No, ot c.c 

Egulvalciit 

WeiHht of 





Grum. per 100 


, N/IO barium 

uniyl alcohol 

barium nalta. 

(.'ombinliig 

(aloulated 

('alculated 

lYuc 

litres of 


h>droxldc. 

by direct 

IcHH burlum 

weight of 

barium 

barium 

amyl 

ahi!iulut,e 


used. 

Tcadinu. 

chloride. 

mixed aclda. 

acetate, 



valerate. 

alcohol 

alcohol. /■ 

7. 

3*4 

0*0200 ! 

0*0478 

70* .3 1 

0*0207 

0*0181 

0*0004 

10*67 


8*6 

. 0*0308 ! 

0*0480 

60*6 1 

0*0:U3 

0*0137 

0*0071 

14*72 

0 

a*B 

o-onoH 

0*0404 

i 73*6 

1 0*0300 

0*0104 

0*0100 

20*07 

10. 

12'6 

0*1109 

0*1068 

88*7 1 

0*0.634 

0*0434 1 

0*0744 

1&4-35 

11. 

11*0 

0*1047 

0*1026 

1 04*8 1 

1 0*0276 

0*1640 ' 

0-0856 

177*66 

12. 

12*0 

0*1076 

0*1006 

91*6 

0*0386 

0*162 

0*0780 

163*81 


The following points were at once suggested 

1. That the ethyl alcohol apparently goes mto solution 
in the tetrachloride to a much smaller extent at the lower 
temiwrature, and consequently much less acetic acid is 
obtained on oxidation, but that nevertheless titration 
alone cannot be relied upon ; in all cases the combining 
weighte pf the organic acids must lie determined, and 
iSiO Amottht of valeric acid c-alculated therefrom.* 

that the figures for the “ purified *’ ethyl alcohol 
’ 

^ Jptter oottcluilo% howevor, was foi|^ to h^Uooious. 


with phenolphthaloin. The amounts of N/U) barium 
hydroxide required to titrate acetic acid were : — 


Table N o. 



Methyl Orange 
neutral point 

! Distinct 

Pheiiulphthaleiu 

Tost. 

alkalinity | 

end roactlou 


c.c. 

c.c. 1 

o.c. 

18 j 

0*6 

1 

0*9 i 

4<0 

14 

1*6 

2*0. 

9*8 

16 1 

2*7 

3*0 J 

14‘7 

16 

8*0 



BO 

- 

19.6 

'.'jL . J., . 




T'-' 
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It is t^srsfoih) evideat thatUKte use of motliM orange 
is inadmissiblo when acetic acid is present. ♦ - -j. 

We then proceeded to inquire what was the probability 
of the formation of mineral aoid in the process, ahd 
whether the preliminary titration for these acids should 
not be entirely dispensed with. Three lots of 10t> c.o. 
of carbon tetrochlorido were treated with the usual 
amount of oxidising mixture, and in exactly the same way 
as in an estimation of higher alcohols, except that, of 
course, no ethyl alcohol was present. The diatillate 
obtained after oxidation gave no reaction whatever with 
methyl orange, so that no «iineral acids were present as 
the result of the oxidising mixture alone or from action 
upon the tetrachloride. In one case, however, the firsi. 
two drops of methyl orange were blenched and chlonne 
could be detected by smell ; traces of this substance 
could also be detected by smell in the residues of the other 
two test-s. This bleaching of methyl orange has becifi 
noticed in a number of cases where potable spirits have 
been examined, and may lie due to (1) decomposition of 
carbon tetraohloridef ; (2) oxidation of chlorides, present 
as impurities m the oxidising mixture; or (3) introduction 
of chlorine compounds in the sample in the case of potable 
spirits. 

Three extractions (each with 1(K) c.c. of tetrachloride) 
were then carried out precisely as in the Allen -Marcpiardt 


It was now possible (since the action on mineral acids 
had^icm eliminated) to test the action of valeric acid on 
methyl orange. This was done as follows r — Pure ai^lio 
alcohol (b. pt. 128®— 131°) was added in the folMPng 
respective amounts to three portions of carbon biffeiw- 
chloride:— (2^ (H)3S3 g^m., (24) 0*0677 grm., (25> 
0*lMo grm. These solutions were oxidised and titrated 
wifk both indicators, as in the ca«e of experiments Kos. 
1 — 4 , with the following results : — 

Txblo No. 7. 

N /\0 Barium b.ydroxid<> required to titrate valeric acid. 


Methyl Orange. 


Phenolphthalelii. 




End 

Equal to 

Neutral 

Alkaline 

reaction 

amyl 

e.e. 

e c. 

c.c. 

alcohol. 

0-4 

0*0 

4'6 

0-0401 

0'« 

o-y 

7-2 

0-06.S4 

1-0 

i-f» 

16-0 

0-1408 


jiroccsM, in all reB|iects except that alcohol wa.s absent. 
That is to say, the shaking with salt solution, and sub- 
fioqueut washing with saturated salt and sodium sulphate 
solutions, was applied m each case, and then the oxidation 
again carried out as in the last three tests. Again no 
action on the indicator (cxcejit slight bleaching) was 
discernible on adding methyl orange ; the smell of 
chlorine was again detected. It would apfiear therefore 
that no mineral acids are formed in the process or from 
the materials used. 

The following table gives the results of tests Nos. 1 to 
12 recalcula^ied so that no deduction is made for mineral 
aoid, but all acidity is taken as organic acid ; — 

• Vide aiso Sutton — “ Volumetric Analysis,” and Biedemann, 
Chem. Kal., 1906. 

t Throughout the experiments pure carbon tetrachloride 
prepared by Merck, speclaUy procured irom Europe, was employed. 


Bifferouca 

from 

tlieureticol* 


It is evident, therefore (as was of courae to be expected),, 
that valeric as well as acetic acid effects methyl orange. 
In the last two tf'sts it will be noticed that apparentl5r 
a eoiiHidorable loss of amyl alcohol occurs, equal to 10 and 
31 gnus. ros|iectivoly in 100 litres of absolute alcohol, and. 
this loss, apparent in tests 1 — 12, has already been referred 
to m connection with the first series of tests. Tine was 
further investigated. 'Phe residues from the final dis- 
tillation (after oxidation) in tests 24 and 26 wei^ diluted' 
and again distilled. The distillates, when ‘*litrat©d 
required 0*1 c.c. and 0*2 c.c. N /\0 barium hydroxide^ 
solution respectively. The corks used during the oxidl^ 
tion’*‘ were uoilod, and the solutions obtained in each oascr, 
took a further 0*1 c.c. of alkali. These hguree give a 
further yield of 0'00176 grm. and 000264 grm, of amyl 

• All corks used throughout the process wore protected wtOi tta 
toll. 


Table No. 0 . — Tests on purr edeoliol. 
Temperature rising from 66" to ya" F. 


Twt. 

Volume of 
N/IO barium 
hydroxide used. 

Equal to amvl 
alcohol. 

Combining 
weight of ncld 

Barium 

acetate. 

Barium 

valerate. 

Equal to amyl 
alcohol. 

Amyl alcohol, - 
parts per 100 Utriis 
absofute alcohol. 


re. 

grma 


grnis. 

grim. 



J. 

16-3 

0-1434 

6M 

0-2027 

0-0060 

0-0030 

7-46 

2. 

17-0 

0-1406 

62-7 

0-2027 

0-0187 

0-0097 

20-04 

3- 

16-5 

0-1452 

61-1 

0-2048 

0-0074 

0-UU.38 

7*88 



Tests on ethyl alcohol containing O'lll grm. 

of amyl alcohol per lOO c.c. 


4. i 

24-y 

0-2101 

76-3 

0-1046 

0-1636 

0-0840 

1 

176-26 i 

5 ! 

24-3 

0-2138 

70-M 

0-2294 

0-1068 

0-0556 

116-21 

6. 

26-8 

0-2270 

77.K 

0-1806 

0-1062 

0-1018 

210-24 j 


Tests on pure alcohol. 
Temperature of 60” F. 


Test. 

Volume of 

JSl fxo barium 
^ydroxide used. 

1 Equal to amyl 
alcohol. 

Combining 
weight of add. 

Barium 
acetate. j 

1 

Barium 

vaieiate. 

Equal to amyl 
alcohol. 

Amyl alcohol, 
parts per 100 litres 
absolute alcohodl. 


c.o. 

1 j 

1 gnus. 

grins. 

1 grms. 

1 arms. 1 


, - 

7. 

4-0 

0-0362 

67-6 

0-042 

0-012 

0-0062 

12-86 

8. 

8-9 

1 0-0343 1 

66-3 

i 0-0460 

0-0066 

0-0084 

7-06", 

9. 

3-9 

0-034.3 i 

50-0 

I 0-0877 

I 

1 0-0160 

0-0082 




Tests on ethyl alcohol containing 0*111 grm. 

of amyl cUcahol per 100 


10. I 

18‘7 

0*1206 

84-4 

0-0060 


0-0783 

152*10 

11. 

18-2 

0-1102 

88-6 

0-0688 

0-16# 1 

0-0700 

I08*O(^ 

12. 

n^tt ^ 

0*it44 


1 0*0505 

O-MU 

f <M)78* 

1 154-S 


w 


■A,. 
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alcohol respectively. The loss could not therefore be ^ 
accounted for in these directions. In case the error 
might be due to impurities in the amyl alcohol used, that 
emplbynd in the p|;eviou8 tests was refraction ated, and 
only. fWt portion boiling between 129*6® and 130“ 0. was 
used for a further sorios of testa. 

Tt«ts 20 to 36^ten lots (each 100 c.c.) of purified 
ethyl alcohol were diluted to 16® under proof, and^ amyl 
alcohol added so that the first five solutions ooiitained 
0*0867 grm., and the second five 0*04006 grm. They 
were then selted out and extracted in the usual way, 
except that two successive washings of 40 c.c. of tetra- 
chloride solution were used, and then the usual washings 
of 30, 20, and 10 c.c., making 140 c.c. of tetrachloride in 
all.* llie end titration was made with phenol phthalein 
alone, and the total acidity reckoned as organic acids. In 
other i^fespects the process was conducted in exactly 
tite usual way. room temperatures during the tests 

varied from 68®— 74“ F. The results are given in Table 

No. a ^ ' 


loss in ptheA tiifliing* W oorap»r6d^,wlth the loss 

when oxfi^fc was conduotied ai taflnat condenser. 

After 1litratw»i,Hhe oArbon toteoohloride wis separated 
from the solution of barium valerate, tne flask 

and separator washed, and the washin^^s added to the 
aqueous' solution, which was evaporated in large platinum 
dishes to df^esa, and the residues further driea for one 
hour at 100® C. In no case was the theoretical amount 
of barium valerate obtained, and in most cases the loss 
was very serious. In one experiment, a weighed quantity 
of barium carbonate was added to the solution during 
evaporation, to see if this wquld prevent loss of valeric 
acid, but without result. 

In any attempt to correct the titration result in the 
Allcn-Marquardt method, when, by reason of the tem- 
perature of “ shaking out,” acetic acid may be present, 
it is obvious that this loss of valeric acid, by lowering the 
apparent combining weight of the organic acids, will intro- 
duce a grave error. Thus, taking the maximum loss in 
the present series of experiments (tost No. 43), the 


Table No. 8. 

JSJxi)erimeni8 on ethyl alcAihoL of 86 per cenf. proo/ spirit, containing quantities of amyl alcohol boiling between 
' ' 129*6“ and 130“ C. 



Vol. of 
JV/IO 
barium 
hydroxide 
used. 


Weight of 

Amount of 

barium 

aiuvl 

salts 

aU'oliul 

obtained 

rooovored. 


Temperature of 60* F. 


Amount of Combining 


ethyl 

alcohol 

recovered. 


weight of 
mixed or- 


c.c. 

grms. 

grins. 

grms 1 

79-1 

19*6 

6-287S 

0-07860 

0-0491 ' 

19*7 

0*28fl0 

0-07320 

0-0523 

77-7 

19-2 

0-2801} 

0-07471 

0-0492 

78-6 

19'2 

0-2764 

0-0644 

o-or»46 

76-7 

lb- 9 

0-2480 

0-0682 

0-0431 

78-6 

14*4 

0-2029 

0-04050 

0*0450 

73-4 

14*7 

0-2088 

0-04376 1 

1 0-0447 

74-9 

i;i*2 

0-1868 

0-03910 

0-0402 

! 74-0 

14*2 

0-1996 

0-08873 

0-045 

78-0 

12*8 

0-1796 

0-03444 

j 

0-0408 1 

1 72-8 

1 Average 


Amount 

Amount of i 

Loss of 

of amyl 

amyl alcohol 

amyl 

alcohol 

rficovered, 

alcohol. 

taken, ex- 

expressed 

expressed 

prt»«ed as 

as grms. v>er 

as grms. per 

gnuM. per 

100 litres 

100 litres 

100 litres of 

of almolute 

of absolute 

absolute 

alcohol. 

al(‘ohol. 

alcohol. 

■ 

178*70 

161-80 

16*90 

178-70 

160-88 

27-82 

178 70 

164-00 

24-70 . 

178-70 

132-74 

45-96 

178-70 

140-66 

38-14 

101-11 

83-48 

17*63 

101-11 

90-19 

10-92 

101-11 

80-59 

20-52 

101*11 

79-77 

24-34 

lOMl 

70-99 

80-12 1 

loss of amyl 

alcohol 

25-40 


Laboratory 

tempera- 

ture 


It will be seen that a loss occurred in all cases, which 
has been calculated into grms. per 100 litres of absolute 
alcohol. The original alcoholic strengths of the solutions 
were those of ordinary bottled ooramorcial spirits, and 
therefore the loss is that which might be expected in the 
' examination of such spirits. The average loss is more 
than half the maximum, and more than twice the minimum. 
The uniform amount of ethyl alcohol extracted m these 
tests 08 shown in column 6 is particularly interesting. 

It has been pointed out by Schidrowitz (Analyst, 80, 
p. 191) that some loss is incurred through the inoomploto 
condensation of tetrachloride containing valeric acid in 
the reflux condensers used during the oxidation process, 
aid he recommends the use of special rod and disc con- 
densers and ground in glass connections. These were 
not procurable hero, so wo made experiments with the 
oxidation process carried on in pressure bottles. The 
results of these were so satisfactory that in future we 
intend to use this apparatus in preference to reflux con- 
densers. The method has also the great advantage of 
saving at least half the time in oxidation, tlmugh it 
Mquhees more personal attention on the part of the 
Valyst. 

TeMs in closed bottles.— Thirteen tests with varying 
quan^ties of pure amyl aLoohol dissolved in purified 
wbon Hetrachteride were carried out. The tests wore 
«Oolo^ in 8 oa. flat stoppered bottles, clamped in specially 
prepared brass frames. They were heated for four hours 
in a water oven, at a temperature of about 96° C., and 
were shaken for one minute about every seven minutes. 
From the annexed table it will be seen that, by direct 
Stolon, there was no loss i n some oase^^an d very slight 

« TUs Bweautton was taken to see tt |iy Inrttoer exteaction ^ 
amtrdleJKlooouwafl. The wauiti sbwai |h(it po sfleet 


theoretical amount of barium valerate was 0*161 grm., 
hut the actual weight of barium valerate obtained was 
only 0*1468 grm.* ; the difference, 0*0142 grm., indicates 
directly a loss of 0*007 grm. of amyl alcohol ; this difference 
however, also increases the apparent amount of barium 
acetate present, and taking into account the lowering 
effect of this upon the combining weight, it represents 
a loss of 0*0298 grm. of amyl alcohol i>n a total of 0*0836 
grm. as found by titration. The error thus introduced is 
described in the appended table as working error, 
while the direct error is shown in column 6. 

Table No. 9. — Testa in pressure bottles. 


1 

\ 

2 1 

R 



Amyl 

No. 

Amyl 

alcohol 


alcohol 

found \ry 


used. 

titration. 


1 gnn. 


36 

0-0345 

0*0356 

37 

; 0-0392 

0-0870 

38 

1 0-0608 

0-0585 

39 

0-0688 

0-0638 

40 

0-0716 

0-0713 

41 

0*0741 

0-0729 

42 

0-0777 

0-0765 

43 

0-0884 

0-0836 

44 

0-0868 

0-0840 

45 

0*0923 

0-0902 

46 

0*0986 

0-0969 

47 

0*0996 

(i‘Xm 

48 

0*1040 



4 

5 

6 

Amyl 


EesulUng 

alcohol 

Loss of amyl 

working 

found by 

alcohol calc. 

error. 

combined 

directly from 

Loss of 

weight 

loss of 

amyl 

method. 

valeric acid. 

alcohol. 

grm. 

grm. 

grm. 

0-0239 

0-0029 

0*0117 

0*0848 

0-QQ05 

0-OO22 

0*0486 

0-0035 

0*0150 

0*0438 

0*0060 

0-0195 

0*0430 

0*0071 

0-0283 

0*0686 

0-0036 

0*0144 

0-0552 

0-0060 

0*0213 

0-05te 

0*0073 

0-0298 

0-0687 

0-0038 

0*0153 

0-0626 

00068 

0-0276 

0-0661 

0-0078 

0*0298 

0-0741 

0-0067 

0*0271 

.* 0*0768 

0-007 

0*0284 

^ 

lAmttiutkriiieiik shn«rn ,tn< ths tebta. 
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T^o lo«s in tto ly^* <)<(ii%(*?S>rouM^ 
to ^ ^ Tory iwhoiu and Ap^Mai^ iaM, a» out by 

Sohidrowftz ; but apiill more ebrioue one appd$,iv tjo have 
been overlooked, tk’*., timt due to the lo46 of viUorio 
acid by evaporation from the barium salt during the 
estimation Of the,, combining weight. TTkiis eixor is so 
gr^t that in our opinion it entirely vitiates thi value of 
this operation. 

A peculiar oircumstance was noticed during those 
special tests, which we have not seen previously recorded. 
In all casi^s whore the amount of amvl alcohol acted upon 
approached 0*1 grm., a heav^^ prcxupitate was produced 
during the oxidation. In the subsequent distillation, 
at the point when the last tetrachloride wag boiled off 
a heavy, dry looking scum formed in the distilling flask, 
and only disappeared when the remaining aqueous liquid, 
had boiled for some little time. Only in one case during 
the analysis of over 100 samples of oomniorcial spirits 
was this effect observed, and that was a case where the 
higher alcohols were present in oxcoptionallv largo 
quantities. 

Although the conclusions arrived at may appear in 
some instances to be based on a very small series of tests, 
we would like to say that in every instance the results 
of these special series have been confirmed by others 
obtained in a very extensive examination recently made 
in tlio la})oratory, embracing 105 different brands of 
commercial spirits. 

CoNOLUSIONS. 

1. In order to obtain complete oxidation of the amyl 
alcohol and retmvory of the valeric acid, the pressure 
bottle method is preferable to the use of reflux condensers. 

2. Serious loss of valeric acid ooinirs in the process of 
<lrying the barium salts for estimation of the combining 
weight of the acid. 

3. At tfmiiMjratures exceeding 60* F., the solubility of 
ethyl aloohoi in carbon tetrachloride, and subsequent 
formation of acetic acid during oxidation, render it 
impossible to (calculate the higher alcohols from the 
titration alone ; this solubility increases with the working 
tempierature. 

4. The titration for mineral acids is unnecessary, and 
introduces errors. 

6. Accurate results may be obtained by observing the 
following points : — 

(а) The shaking out to be performed at a temperature 
' of 60° F., or less. 

(б) The oxidation to l>e conducted in pressuie bottles. 

* (c) The higher alcohols to bo determined by direct 

„ ftVrafion only, calculating all acidity as* valeric 
acid. 


Newcastle Sectioo. 


'V'r' 


Meetijig ^ held at Armstrong College on Thuradtiy, 
November 1906. 


DR. J. T. DUNN IN THU OHAIB. 


The Saville Shaw Medal (awarded annually to % student 
of Armstrong College) was presented to Mr. F, 0. Tcofciftdga. 


THE GASES ENCLOSED IN COAL ,AND CBRTAifiT 


COAL DUSTS. 

BY F. O. TROBEIDOB. 

Communicated hy Proftaaor Bedaon* 




This note sets forth the results of the analysis of M 
gases enclosed in the coal constituting the Busty Seam, '' " li 
at Birtley, in the County of Durham, together with the *! 
examination of the gases enclosed in the dust formed 
in the screening of the coal, and in samples of dust ooJ- 
looted on the timbers in the mine. The samples wlim 
supplied by Mr. Philip Kirkup, who also kindly gaye 
a seiition of the seam, showing the relative proportions of 
bright coal and “ dant ” which constitute this seam.,,||f 

The method of extracting the gases from the obal i« 
practically that adopted by W. J. Thomas. A weighed 
amount of the ooal or dust contained in a round bottomed 
flask is sealed on to a mercury air*pump, c.g., either a 
Tftpler or (ieisslor pump. The air was removed in the 
usual manner, oml in establishing a vacuum the last 
portion of air was collected, and analysed. The ooal 
was now allowed to remain in the exhausted flask, &o., 
for several days, the gas evolved being pump^ 
from time to time, collected over meroury, and subae> ^ 
quontly analysed. After removal of these gases the ooal \ 
was next heated for several hours by means of water kept 
boiling, the gas so driven off was pumped off, oolleoted, 
measured, and analysed. This procedure wm repeated 
until it was judged that the whole of the gas obtainable 
under these conditions had been expelled. 

The gases obtained in this manner were Mialysed, the 
apparatus devised by Dr. Sodeau being used, for thii^ 
purpose. 

Ine following table contains a statement of the results ; 


Wi-lght of coal . . 
Last portion of air 
<j»a8 at ordinary 
temperature 
Time of standlnu. . 
<iR» at 100* C. . . 
Time of heating, . 
Volume of goa at 
lOO' e. iwr 100 
grms. of coal . . 


Bright coal. 


2dS grins 
23*04 c.e N.T.P. 

08-1 c.c. N.T.P. 
Ifi days 

414-0 c.c. N.T.P. 
08 hours 


139 c.c. N.T P. 


“ Dant." 

Surface dust. 

Dust from timbers. 

240 grms. 

30-47 c.c. N.T.P. 

156 grms. 

11-17 c.o. N.T.P. 

201-0 grms. 

17-46 o.c. N.T.P. 

36-02 c.c. N.T.P. 

107 hours 

80-0 c.c. N.T.P. 1 

8-64 c c. N.T.P. 

7 days 

14-W o.c. N.T.P. 

2-92 O.C. N.T.P. 

22-07 o.X N.T.P. 

36-0 c.c. N.T.P. 

9*2 C.C. N.T.P. 

11*4 0.0. N.T.P. ’ 
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The proximate aiialysi« of these samples of coal, dust/' 
&c., has been made by Miss E. Oliver, B.Sc. ; the following 
ti^tdo contains a statement of the results : — 


1 

Bright 

" Dant.” 

Surface 

Dust from 


coal. 

dust. 

timbers. 

Mofsture 

0-63 

1-09 1 

0-81 

3-07 

Volatilu matter . . 

31*47 

16*20 1 

28-4 

22*33 

!Flxed carbon . . . 

S4*12 

75-41 i 

61*82 

20*01 

Ash 

3*78 

8-3 

8-97 

45*59 


100*00 

100-00 

100-00 

j 100*00 


Although the investigations of von Meyer, W. J. Thomas, 
Bedson, and McContiell, Dr. Brook mann, the Ke]>ortB of 
the Fire-Damp Commissions in Prussia and Austria, &,c., 
have made us familiar with the general character of the 
gases enclosed in coal and coal dust, tliere are still some 
points of interest brought to light in the analyses detailed 
above. In the first place, it is evident that the bright 
coal is mainly responsible for the occluded gases in a 


showing that coal, aiW^fWJWival frona thoviMie, not only 
gives off its ©uolosed gaiee,” buft tabes up gases from 
the air and oxygen preferentially to ni^gen. 

Attention is being directed to the Ifiitrogeci oemtained 
in the oc:cluded gases, with the object of hecertaining the 
p^sence or otherwise of the inert gases, which are asso- 
ciated with atmospheric nitrogen. As ^ experimentH 
arc still in progress it has not been thought desirable 
to include an account of these in this note!’ 

A similar examination has been made of the occluded 
gases in a sample of coal dust from the Fernie .Mine in 
British CJolumbia, where an' explosion occurred In 1902. 
The sample of dust (remarkable for its fmeness), and also 
of the coal from the same nime were obtained by Dr. Bodsom 
from Mr. d. Ashworth, Mining Engineer, l)erhy, England. 

The gasoH differ from those of the Busty seam, in 
charat^ter of the coiubustiblo constituenls. which are 
undoubtedly inixtures of higher honiologues of the 
marsh gas series. In fact, the coin^msition of these gases 
is not dissimilar to that of the gases obtained by Bodson 
(loc. cit.) from the Ryhoja; coal dust and coal. 

The following table contains the results of the analyses of 
the occluded gases 


Femie coal. 



Vol. from 100 
grms. coul. 

Curb. diox. 

Oxygen. 

CnIIgn. 

( 'arbim 
nusuoxUle, 

CnHgu •4' g. 

Nitrogim. 

Coat Dutfl — 

o.c 







(o) (las at ordinary temperature 
(b) (las at 100* 0 

12-8 

25-5 

9-7 

0-0 

0-0 

5-3 

59-5 

16-2 

36-7 i 

11-7 

0-0 

1 0-0 

10-8 

40-6 

Coat— 








k (c) Last portion of air 

— 

7-5 

10*6 

0-0 

0-0 

R-6 

73*3 

id) Oae at ordinary temperature 

22-2 

16-6 

7-2 

1 0-0 

0-9 

24-3 

57-1 

(c) Gas at 100* 0 

23-1 

36*4 

1-0 

I 0-4 

1 

7-9 

62-7 

2-6 


sample of coal, yielding not only the larger volume, but 
also the larger proportion of combustible gas. Further, the 
results of the explosion of the comlnistible gas show this 
constituent to be almost entirely marsh gas, os is that 
from the “ dant ” also ; whereas the combustible gas 
yielded bv the dust formed in screening the coal gives 
results which are most easily interpreted as indicating 
the presence with marsh gas of other hydro(;arbonB of 
the paraffin series ; although this indication is not so marked 
as that obtained by Bedson in his c.xamination of the 
gases obtained from the dust produced in the screening 
of coal at Byhope, and communicated to the North of 
England Mining Institution in 18S8. The presence of the 
higher homologues of marsh gas m similar dusts has also 
been drawn attention to m the Ke])ort of the Austrian 
Fire Damp Commission. 

The proportion of oxygen in the last }»ortion of air 
removed in the evacuation of the vessels containing the 
coal calls for remark. It will be noted that its proportion 
to the nitrogen is grtiater than in air. This coufirniB an 
observation described by Bedson (Trans, of Federated 
Institution of Mining Engineers, D)02), in which pieces of 
freshly hewn coal were lot up into the Tomeellian vacuum 
of a Bjieciallyconslnictod barometer ; and the gases given 
off removed and analysed. Coal of the same origin was, 
after being exposed to the air of the laboratory, treatecl 


Carbon dioxide 
OxygMi 
Marsh gas .. 
Nitrogen 


olysis of the 
results : — 

gases obtained 

Freshly 

Coal after 

hewn 

exposure 

coal. 

to the air. 

1«66 

M8 

8*79 

23*80 

44*60 

3*68 

44*76 

71*44 

looW 

100*00 


The results of the explosion of the combustible con- 
stituents of these gases, gave the following values for 
“ n ” in the formula Cnll 20 + 2 , m “ o” n — (approximately) 
1, in “6.” n=4‘4, in “ c,” n-=2*l, m “ d.’* n^l-H, and 
in “ c,” 2*5. 


Scottish Section. 


Meeiing held at Glasgow on Friday, November 9, 190(1. 

PROF. THOMAS OKAY IN THE CTIAIR. 


THE MANUFACTURE OF OYANOtiEN BROMIDE. 

MY THOMAS EWaN, M.ftC., PH.D. 

The use of cyanogen bromide as a solvent for gold was 
first proposed by Dr. (laze, of Westport, New Zealand, 
in 1892, shortly after the introduction of the cyanide 
process of gold extraction. Sulnian and Tetnl in 1894 
showed that it was only efficient as a solvent for gold 
when used with an alkali cyanide, its function being the 
same os that of oxygen in the solution. Th^*' greater 
rapidity of extraction which may be obtained bv the 
use of cyanogen bromide does not, as a rule, make up 
for the extra cost of the reagent, and its use is therefore 
limited to a few refraotory ores vrhich cannot be treated 
satisfactorily by cyanide alone. 

Before the intr^uotion tjf Sulman and Teed’s process 
cyanogen bromide was by adding a solution of a 
eyanido to bronze, + BrC!N. It 

was soon '1^%^ cyanogen bromide itself 

polymcriaea kfljjA j^rmit of its transport, 
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more t^U-ough latitudes. Similar 

aifilcultieB in the of bromine led to the introduction 
of two new prooelliiee of manufacture, which were deecril^d 
by C. Clopner m 1901 tZeits. angew. Ohem., 1901, 365). 
In the ^t of these dilute sulphuric acid was added to 
a solution containing sodium bromide, bromate, and 
cyanide in the proportions ANaBr + iSIaBrOg-f 3NaCN at 
70® C., the cyanogen bromide prwiiiceri diHtilling over. 
In this process only one*half of the bromine is obtained in 
the form of cyanogen bromide. The second process, 
which i|S that now employed, avoids the loss of bromine by 
using a larger cpiantity of bromate, the reaction being 
2NaBr + Nal3r08+3NaCN + 3Hg804 == 3BrCN + SNa^SO. 
+3H,0. * " 

The reaction of bromic and hydrobromic acids was 
studied by Judson and Walker (J. Chem. Soc., 1S9H, 
78, 410). They showed that it o<i<;ur8 in stages ; the 
first change is a slow one represeuted by the equation, 
2B^ + Br'+ HrO,^' — HBrO + HBrOo. This is followed by 
the two instantaneous changes, HBrO + H Br H^O 

and HBr()g+3HBr=32Bro + 2 H 20 . The rate at which 
the change proceeds is that of tlie first reaction and is 
expressed by the otpiation — 

__dCB,Oj/ 

' ■ lit 


= k[C‘H']*[C3B/Jf0B.O,'] 1. 


whore Cir,GB/, and arc tlie conct^ntratioiis, in 

gram molecules per litre, of the hydrogen, bromide, and 
bromate ions reM|Hictively. 

Judson and Walker made two sets of nieasureinents 
of the velocity of the reaction between pure broinu! and 
hydrobromic or-ids in aqueous solution at 26'\ The 
average values of k in equation (1) calculated from the 
results of those moasurtMuonts aye 285 and 309. 

I made a few measurements by the method described by 
Judson and WalktT, using a conuncrcial “ bromine 
salt ” containing siKliuni bromate and bromide in the 
proportion NaBrO,'^:r)NaBr. I’lic reaction was started by 
mlding tlie exact quantity of hydnx'hloric acid required to 
lilierate the bromic and hydrobromic acids and to 
neutralise a small quantity of sodium carbonate whicli was 
present in the salt. The results obtained at 25'^ were : — 


Time In 

i 


TlniP III 

1 i 


mins. 

Ciiro/. 

k. 

mins. 

1 CUrOa'. 

1 

0 

0-0264 

__ 

0 

00127 


3 

0-0126 

269 

5 

0-0004 

i 273 

6 

0-0004 

S4S i 

17 

0-0068 

i 296 

16 

o-oosy 

211 





Avtirugc* . . 

276 


AvprnRc . . 

286 


The presence of sodium chloride bos, therefore, os was to 
be expected, no effect on the rale of the reaction. The 
value of k at 25“ may be taken as 290. 

When bromi<‘ and hydrobromic acids rear;! in 
presence of hydrocyanic acid, it ap|)eara possible that 
in addition to the simple reaction of bromine on hydro- 
cyanic acid, Bra + UCN ^HBr+ BrCN, other changes 
may occur. The bromous and hypobromous acids 
produced as intermediate products of the change might 
react thus, HCN + IlBrO — H 2 O + BrCN 

3HCN + H BrOa - 2 H 2 () + lirCN + 

The first of these rooiitions woukl not affect the rate 
of change, Viecause it is equivalent to the reactions 
HBrO + HBr^-Brg + HjO and I3rg-f HCN = BrCN + HBr, 
but the second reaction would leave hydrobromic aoid 
in solution which would otherwise have been decomposed, 
and in this way would accelerate the reaction. The same 
would be true of the reaction HBrOg + SHONsic 
BrCN + 2C2N24-3HaO. 

Measurements oj the velocity of reaction were, there- 
fore, made partly in order to olear up the mechanism 
of the reaction, partly to ftrnj the time required for com- 
plete reaction under various oonditlon4. 

The experiments were made ’as fi^lovhs: The necessary 
quantities of sodium bromate, bromide and cyanide were 
mixed hi small flasks with stoppers, diluted 

to the strength desired water bath heated 


to 26® C. until the solutions had acquired that temperature* 
The quantity of hydrochloric acid required to neutraUs^ 
the cyanide and to liberate the bromic and hydrobromlO) 
acids was then run in quickly, and the mixture al!ow%(i 
to stand at 26® for a measured time. The reactiem Wa» 
then stopi^ed by adding an excess of caustic soda, W^hich 
converts the cyanogen bromide into oyaiiate and bromidei,! 
The unchang^ cyanide was then titrated with silver 
nit/rate and potassium iodide indicator, after which the 
solution was acidified, excess of potassium iodide added, 
and the iodine liberated by the action of the uiiobanged 
bromic acid on the hydriodic acid titrated with sodium 
thiosulphnto. 

The results obtained are oontainotl in the following 
tables. The initial concentration (in grm. mols. per 
litre) of the broinio acid is given and also the relative 
quantities of the other substances present in the solution. 
The prfisoncc of a little sodium carbonate in the salts used 
accounts for the extra sodium chloride present. 


Initial concentration of bromic aoid=:0*0102 gr. 
per litre. Composition of solution — 

HBr03 + 4*90HBr + 3-04Ht7N + 9-88Naa. ' 



Percent, of ] 

Per cent, of 

1 

Time in 

hydrocyanic acid 

bnnnlc acid 

k. 

mlriH. 

unchanged. 

uneiuiiitfod. 

! 

H 

69-2 

72-7 

270 

14 

61-S 

64-1 

244 

27 

43-2 

40- ] 

204 

64 

23-9 

24-4 

206 

87 

14-3 

16-6 

307 

117 

1 

10-3 

12*2 1 

297 

i 


Averaae 

276 


II. 


per 


Initial concentration of bromic acid — 0*0204 gr. mol. 
ir litre. Composition of solution — 


nposition c 
HBrOs + 4 •96HBr -f 3 •04HCN + 9*88 NbCI. 


Time In 

Per cent, of 
hydrocyanic acid 
unchanged. 

Per cent, of 
bromic acid 

k. 

ml ns. 

unchanged. 


2 ' 

66-2 

68-3 

250 

3 

48-& 

46-1 

262 

4 

,39-6 

43-0 1 

253 

6 

31-6 

34-4 ' 

238 

9 

22-3 

23-7 

250 

30 

1-7 

6-8 

279 



Average 1 

255 


III. 

Initial concentration of bromic aoid « 0*02136 gr. moK 
per litre. Composition of solution — 

HBrOa + 2HBr+ 3H0N -h 6*1 1 NaCl + 0‘012NaBrOs4* 
0*024NaBr. 


Time in 
ml us. 

Per cent, of 
hydrocyanic add 
unchanged. 

Per cent, of 
bromic aoid 
unchanged. 

k. 

4 

86-2 

85-0 

314 

12 

70-0 

72*2 

276 

21 

01*8 

03-2 

270 

88 

62-0 

64*2 

290 

7S 

42*0 

41*8 

288 

101 

80*6 

38*8 

844 

247 

26*6 

28*4 

838 


1 

Avstege 

804 
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IV. 

V Initial ooncontration of tho bromic acid = 0 •02322 gr. mol. 
"^r Utro. Composition of solution — 

MBfO, -f 2H Br + 3HCN + 0-1 INaCl + O-lSIICl. 


Tabl^: V.-^lnUial conceiiiration of Itrfmiic acid, 0*0102 
grm. moL litre. Competition of solution. 

HBrOa + 4-lKiHBr4-3-04HCN -f ANihjSO* 


Per cent, o( 
hydrocyanic acid 



Por cent, of | 

Per cent, of 

- - 1 

! 

k. i 


Time In j 

hydrocyanic acid j 

bromic add 

80-3 

mins. 

unrhaiigcd. 1 

unchaiiKod. 


76-9 





69-5 

00-4 

a 

83-5 

83-2 

31 « 

53-9 

5 

7H-1 

80-4 

204 

27-9 

IH 

fl2'7 

iU-U 

844 

23-4 

29 

40-7 

.M-O 

264 

2-3 

73 

35-4 

38-0 

3*22 1 



1 

AvoraKo 

3011 

Tablk VI. 


The nearly constant difference between .the loss of 
hydrocyanic acid and of briimic at'.id which is apparent in 
25e above tables appears to be duo to volatilisation of 
liydrocyanic acid. Two blank experiments, in which 
no bromio acid was used, gave losses of 1 *3 and 2-3 [>er cent, 
of the hydrocyanic acid in 30 and 46 minutes respectively. 

• It i» tow necessary to deduce the equations for the 
Velocity of the reactions studied; for comparison, the 
^awifcioh between bromic and hydrobromic acids may 
also be included. 

Provided that no secondary reactions occur the changes 

' are 

HBrOa+eHBr-f 3HCN =ir3BrCN4- 3HBr-r SHaO (A) 

HBrOj +2HBr+ 3IICN « 3BrCN 4- SHgO ( B) 

HBrOa-fSHBr *=3Br2 + 3H20. (C) 

Regarding the strong acids as completely dissociated 
4«jd Sie hydrocyanic acid as entirely undissooiated, the 
concentratioiifi of the reacting ions after t minutes, when 
the fraction i» of the bromic acid remaiiiH unchanged. 


Time In 

Time with 

mins. 

hydroohlojic acid. 

8 

1 

20 

6*0 

37 

9-0 

52 

' 14-4 

70 

19-4 

2*24 

61-8 

384 

60*8 

971 1 

— 


RaUo. 


3*3 

VI 

3*6 

4-3 

6-5 


eWQs' 

Cb/ 

Ch' 


tnC 

(3— 3m)6’ 


B 

inC 

2mC 

3faC’ 


viC 

bmC 

i\mV 


where C is the initial concentration of the bromic acid. 

Hvibstituting these values in the differential equation (1) 
and integrating, we obtain finally, 

1 , + 3 




s) 


0080) ..(Ai) 

(BM 


(Cl) 

The values of k in Tables I. and 11. are calculated by 
aneans of equation A^. K<i nation B^ does not apply 
.<jxactly to the figures in Tables 111. and IV., because in one 
case there was a slight deficiency and m the other a small 
excess of acid. The values of k in these tables were, 
therefore, obtained directly from the differential equation, 
the values of the differential co-efficients being obtained 
graphically from a curve drawn through the experimental 
points. The values c.alculated by means of Bt are, how- 
ever, very little different from those obtained in this way. 

The values of k, at 26®, for the three different reactions 
ivre. (A) 266 and 276, (B) 300 and 304. (C) 276 U» 300 ; 
the agreomenL is sufficiently close to warrant the conelu- 
Hion 3iat no secondary changes of any importance occur. 

Exptrinmta with svifhurk. octrf.— Two experiments were 
made in exactly the same w ay as those described in Tables 
I. and II., except that sulphuric acid was used instead of 
Jiydrochloric acid. The results are given in Tables V, and 
Vl,, and, for comparison, the times requhred to reach the 
same stage in the change umng hydroohkric acid are inter- 
pola^£^ I'ables J. and IX. 


--Initial concentration of bromic acid, 0*0204 
gr. moL per litre. Composition of solution, 
HBrOg + 4-O0H Br + 3-04HCN -f 4*94Na2804 


per Cftit. of 
hydrocyanic acid 
nnehauKed. 


72-4 

&4-6 

37*0 

11-4 

00 


Time In 

Time with 

nuns. 

hydrochloric acid 

5 



13 

2*3 

81 

4-4 

116 

16-0 

08U 



6*6 

7-0 

7-3 


It appears, thus, that a given stage in tho decomposition is 
rea(‘hod from throe to seven times sooner witli hydrochloric 
than with sulphuric acid. 

It 18 impossible to calculate the concentration of the 
hydrogen ions in the solutions containing sulphuric acid, 
because tho value of the equilibrium constant of the 
reaction H +8()4"5tHR()4' is unknown. A rough esti- 
mate may be based on O. Tower’s determinations of the 
concentrations of the hydrogen ions in solutions of sodium 
hydrogen sulphate (Zeiis. pays. Chem., 18, )6, 18 , 46), and 
oil the conductivity of sulphuric acid solutions. 

The initial solutions in Experiments V. and VI. may be 
regarded aa containing 3*92 NaHS04 : 1*02 H2SO4. At the 
concentrations used, these two substances yield approxi- 
mately equal quantities of hydrogen ions, and therefore the 
dissociation of either of them is not affected much by the 
proseiice of tho other. 

The concentrations of tho hydrogen ions in tho two 
solutions used in Expenincnts V. and VI., estimated in 
this way. are 0-027 and 0-06 grm. raol, jicr litre, that is 2-2 
and 2-4 iiiivos less than in the corresponding exiHu imonts 
with hydioehlorio acid. Since tho velocity of change is 
proportional to the square of the concentration of the 
hydrogen ions, it should be 4*8 and 5*H times greater with 
hydrochloric than with sulphuric arid. The difference 
Ijetween the rate of reaction observed with sulphuric and 
hydrochlorii! acids apiiears, therefore, to be satisfactorily 
accounted for by the smaller dissocuation of tho sulphuric 
acid. 

The results obtained are valuable aa affording a clue 
to tho effect of the initial concentration of the solution on 
the yield of cyanogen bromide which can be obtained in a 
given lime. The following table (calculated by means of 
Equation B^) applies to the reaction, HBrOs-f*2HBr*f 
3HCN^3CNBi +31121) which is the only one which is ol 
importance in practice. 


ItUUal 

concentration of 
bromic acid 
(grm. mols. per 
litre.) 

Peroentage of the poostble cyanogen 
bromide formed. 

00. 

1 

96 . 

00 . 

1 

<>•05 

th hoort 1 

bout* 

1 year 

(h3 


81 

61 weeks 

0*2 i 

» ■ 

03 miw. 

132 hour* 

0-6 


4 „ 

81 huttn 
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Since the acid u^ed in practice id sulphuric acid, the times 
required will be still ^©ater than those tabulated. Of 
course the time reqi&ed for the last stages of the 
change could be shortened bjp using an excess of acid, but 
stnoe the cyanogen bromide solution is to be mixed subse- 
quently with a solution of an alkali cyanide, it is desirable 
to have it as nearly neutral as possible. 

Mixing the cliarge , — In mixing a charge, the temj>erature 
should not be allowed to rise above about 35® C., since 
cyanogen bromide boils at 61® C. Good agitation should 
also be provided, in order to prevent the solution from 
becoming locally alkaline. ft.lthough hydrocyanic acid 
and cyanogen bromide tmvo no action on each other, 
potassium or sodium cyanide reacts quickly with cyanogen 
bromide, thus, KCN + CNBrc^KBr + C 2 Nj ; the sodium 
carbonate which is often prosont in commercial cyanide also 
decomposes cyanogen bromide thus, CNBr + 2 NaoC ()3 + 
HjO = zNaHCOg + NaCNO + NaBr. Tlio further action of 
sodium bicarbonate is so slow that it may be neglected. 

It may be remarked that even water decomposes 
cyanogen bromide; although the reaction is extremely slow 
at the ordinary teni|)erature, it is very easily observed at 
100®. Probably this accounts for the instability of imper- 
fectly dried cyanogen bromide ; the trace of hydrobroiiiic 
acid formed by the action of moisture would, in presence 
of atmospheric oxygen, yield the bromine required to 
bring about rapid polyinorisation. 

The reactions of cyanogen bromide with alkali 
hydroxides and carbonates, and water, apjiear to be 
fundamentally the same, namely, r!Nhr-f20H'=s 
Br' + CNO'+HgO. 'i’bc difiorent velocities of the reac- 
tions are due to the ditferent coucentrations of the hydroxyl 
ions in the reagents. 

ArudysiM of mliUiom. — The working of the process may 
be controlled by analyses of tfre final solution. I have 
found the following methods to be convenient and accurate. 

To an aliquot portion of the solution considerable excess 
of potassium fbdide and hydrochloric acid are added, and 
the iodine libf)rate<l titrated with sodium thiosulphate. 
The quantity of iodine found should be the same as that 
which would have been produced liy the bromic acid 
originally used. Any difference mdicates a loss either of 
bromic acid or cyanogen bromide. 

A second sample is treated in the same way after 
destroying the cyanogen bromide by adding sodium 
hydroxide. The difference l>etween these results gives 
the cyanogen bromide present. The second result gives 
the quantity of bromic acid left unchanged. The quantity 
of cyanide left unchanged is determined in the way 
described previously. If the quantities loft unchanged 
are excessive, it indicates that the time allowed for the 
reaction was insufficient, or that too little acid was used. 
The quantity of free acid ||| the final solution is easily 
determined by titration with a standardised solution of 
sodium bicarbonate, using methyl orange as indicator. 

A fe.w preparations of cyanogen bromide were canied 
out in order to confirm the results obtained by the study 
of the reaction. The “ bromine salt ” and cyanide used 
had the following compositions ; — 


Bromine 

salt. 

Cyanide. 

NaBrOj 

l4dU 

KON 

30-33 

KBrO, 

23*91 

NaCN 

51-17 

NaBr 

49-39 

Na*COs 

13-70 

Ns«C 03 

6-22 

NaCNO 

3-61 

NaOH 

0*45 

Na-0 

0*54 

Water 

6-24 

Na-S 

0-01 


0*78 

NaCl 

0-82 

• 

99-60 


100- IE 


6-27 grms. of the l>romine salt and 2*47 grnis, of cyanide 
were used in each experiment. The calculated quantity 
of 64 per cent, sulphuric acid (4*35 o.c.) was placed in 
a 200 c.o. burette with a tap funnel ground to fit its upper 
end, and provided with a small washing' apparatus to 
catch cyanogen bronlide vapowtf The 4 *o»d bromina 
mlt was then placed m the tuDe, out of contact with the 
acid, the tipxmnd stoppw iqarx^ng ^ funnel inserted, 
and the sail and acid mixed together, s{;^hing and cooling 
( ‘•' 1 ^ 


the tube as well as possible. The cyanide was than 
added slowly in the form of a concentrated solution,^ 
The whole mass soon solidified to a thick paste of crystals ^ 
of cyanogen bromide. After standing for a measured 
time, the product was diluted to 200 c.c. and measured 
quantities drawn off for analysis. The results of tUfo 
such exixsrimcnts were : — 



I. 

II. 

Initial concentration of bromic acid 

0*7 

0*7 

Time of reaction 

7 mins. 

17J hours 

Per cent of tlieory — 


Lose of cyanogen bromide 

4*2 

5*4 

Yield of cyanogen bromide 

81 *.1 

86*7 

Per cent, of tlicoquantlty used — 


Unchanged bromatc 

14*5 

8*9 

Unchanged cyanide 

11-6 

6*1 

Free acid 

2-9 

0*6 

Free acid caloniated 

6*5 

8*8 


— 



In the first exjieriment, the time was too short, and in 
both of them the concentration was too large, the mixture 
Iwcamo so thick owing to the separation of cyanogen 
bromide that proper mixing was impossible. The main 
fault, however, was a deficiency of sulphuric acid ; 6? per » 
cent, of the at;id is required to neiitraiiso the cyanide ’ 

the carbonate in the bromme salt ; of the remaiaffi/ 
14*5 p>r cent, should bo left unchanged in Experiment I„ 
that IS, 6*6 per cent, of the total quantity used. 

A larger (quantity of the acid was, therefore, used il^ 
the next experiments, and. in order to avoid the difficulty . 
of mixing, the bromine salt and cyanide were mixed and 
added to the sulphuric acid in the form of a concentrated 
solution. Although the solution was only about one-half 
the former strength it still became pasty owing to the 
crystal Usation of cyanogen hromido. "The following 
results wore obtained : — 



I in. 

IV, 






Initial concentration of bromic acid 

0*407 

0*872 

I’lrnc of reaction 

8 bra. 28 mins. 

17* brs. 

Per cent of theoretical quantity — 


liOHB of cyanogen bromide 

2*6 

1*9 

yield of cyanogen bromide 

88*9 

94*2 

Per cent of the quantity used — 


Unchanged bromate 

8*5 

8*9 

Unchanged cyanide 

6*4 

1-7 

Fr©<» arid 

3*5 

8*7 

Fthc acid calculated 

3*9 

1*8 

- - - - — - - -- . * 



. 


The results of these experiments show that the mofe 
closely the experimental conditions approach those which 
the theoretical study of the reactions has shown to b® 
necessary, the more nearly do the yields obtained approach 
the theoretical value. 

I am indebted to the courtesy of the directors of the 
Cassel Cyanide Company, Ltd., for permission to publish 
these results. 


THE RKLA1TON OF SOLUTION PRESSURE TO 
SURFACE CONDITION IN METALS. 

OHAHtiCS ». FAWSITT, D.BC., JPH.D, 

The manner in which a metal is dissolved by an acid 
depends on the oonoentratioQ of the acid and on the 
presenoe of impurities in it. It also dejiends on the tem- 
perature, the presenoe of impurities in the metal, and on 
the state of the metal suiWe. Many observers have 
notioed that the condition of the surface has a very gruat 
effect on the rate of solutioa. From a recent investigation 
(Trans. Amer. Chem. Soo., 1906, 0, 169; see page 1149) by 
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FAWSITT-^OLimON PRKflSURK IN METAT^. 


Burgesia and Engle into tlie rate of fKilution of iron in ooida, 
the following figures are taken : — 

Lots in grms. •per «qvare iveh of iron in normal stUphuric 
acid on a \ l-1iour run. 


Compact, soft sheet iron 0*0270 

Coarsely orystaline electrolytic iron 0*4806 

The same, but denser deposit 0*3201 

The same, heated red hot, and slowly cooled 0*226 


The variation in these numbers may bo taken as being 
solely due to difference in the surface condition. 

The exact investigation of tlie surface condition by 
experiments of this kind is somewhat difficult, as the 
original Burfaee is soon dissolved away and a new one 
exposed. Tlmre exists a more aecurale method of treating 
the surface, which is, however, a meanure of the static- 
condition with regard to solution, and not the kinetic 
condition. Tins method lies in the determination of the 
©lectrolytic potential of a metal with respect to a solution 
of any one of its own salts in water. The potential varies 
with the concentration of the sohition fm[>loyed, hut by 
Uiing always a ])articular eoneentratiori say normal — 
different specimens of metal may readily he comyiarcd. 

The metals employed were in the form of thin rods. 
These were mostly about 4 ins. long and one-eighth of an 
inch in dianietor. When being tested, the surface of the 
lUetals was coated with wax, except for a very small 
part specially selected for examination. The E.M.K. 
deform in at iotiH were made by the compensation method, 
the calomel normal electrode Wing taken a.s standard for a 
single potential difTereiice— -I'O-fifiO volt. Tt was often 
noticed that the yiotential of a rod of rnclal changed con- 
siderably when left in the solution. Iron is very bad in 
this respect, whether placed in a ferrous or feme solution ; 
in fact, it is impossible to obtain any constant readings at 
all if the rods are kept still. By rotating the rods at about 
six revolutions per second, I obtained constant results , 
an increased rate of rotation had in moat cases no effect, 
ITie metals experimented with were silver, gold, and 
iron. 'J'he silver and gold used were pure ; the iron was 
used in several grades of purity. The presence of im- 
purities in iron did not, however, have any considerable 
effect on the potential, as tin* following figures show. The 
surface in these cases w'as rubbed clean with coarse emery. 


{ii 7 igle potentials in ferrorm sulphate {^-niolftcular). 


Iron (purest obtuinahle) -0*082 volt. 

0*18 per cent, carbon steel (slowly cooled) . . - 0*078 „ 

0*23 per cent. „ -0*078 ,, 

0*4 percent. „ n -0*077 „ 

0*9 percent. „ r, -0*070 „ 


The potential of those steels is the potential of the ferrite 
they contain ; any ceinentite present has very little effect. 
It has been shown by Beilby (this J., 1904, 788) that metals 
exist in two phases, Wrd and soft. 1 have found that when 
(the surface of) a metal is in the crystalline or soft con- 
dition, its solution pressure is not no groat as when in the 
amorphous or hard condition. 


Silver in silver niiraie {molecular}. 


Brightly polished silver 4-1*066 volt. 

The same annealed by heating red 

hot +1 *060 

The annealed silver after being 

hammered till hard 4-1*067 


1 give next elmilar meaeuremonte for gold : — 


0<dd in gold chloride. (1400-moIccwIor). 


Polished gold -4-1.447 volt. 

The Bame annealed -1-1.464 ’* 

Hammered gold 4-1.422 ” 


Here again the hardened variety has a poater solution' 
pressure than the annealed, but apparently the poHahed 
layer is not thick enough to give the same potential as 
the hammered specimen. 

1 wish next to show that a rough surface of a motal 
has a greater solution pressure than a smooth surface, 
the metal surfofies being otherwise in a similar condition. 

Thus, a specimen of annealed silver with a smooth 
surfiwte was found to have a potential of 4-l*06(> volt. 
'I'he rod was then etched with nitric acid until the surface 
became quite rough. The rod was then found to have 
a potential of 4- 1 i)6l volt. 

I give next some mcasurementH on iron and steel in 
solutions of ferrous sulphate (^-molecular) and ferric 
chloride (|-rnolecular). 


Pure compact iron — 

Polished 

Hub bed with coarse emery 
Eknitr<»lytie iron — 

Fresh from depositing hath 
Heated gently in hydrogen 
Heated red hot in hydrogi^n 
Stool containing 0-4 [>t»r cent, 

carbon — 

Polished 

lluhbed with coarse emery 
Etched with nitric acid . . 

Pumice blasted 

('ast iron shot blasted .... 


Ferrous 

Ferric 

sulphate. 

chloride. 



+ 0*120 

- 0*082 

+ 0*128 

-0.147 

+ 0*040 

-0*071 

+ 0*121 

-0*037 

+ 0*138 

- 0*074 

+0*140 

- 0*077 

+0*144 

- 0*087^ 

+0*132 

— 

+ 0*118 

-0*104 

+ 0*097 


With iron or steel, a roughening of the surface, whether 
produced by etching or blasting, produces an increase in 
the solution jiressurc. One may conclude that the 
greater solution pressure is duo to the larger number of 
points exposed to the liquid. Theoretical considerations 
in^ieed would sliow that a point of metal should have a 
greater tendency to dissolve than a plane surface. 

It will be noticed that the numbers obtained for electro- 
lytic iron are similar to the solution numbers as found by 
Burgess and Engle, It may bo assumed that an electro- 
lytic deposit is crystalline, but that it is also somewhat 
luoHcly attached to the metalgipdemoath, and will present 
many points or surfaces of gre^ convexity to the solution. 
Ah a crystulhue modification its solution pressure should 
be small, but as a surface exposing many points its solution 

t iressure should be large. The freshly precipitated form 
las a large solution pi-essure which is, however, greatly 
redui^cd by heating. Tins may possibly be due to the 
iron shrinking to a inore compact form, as well as to a 
rounding off of the points of metal at a temiierature far 
below iTio melting point. 1 am much indebted to the 
Brymbo Steel Co., Ltd., for sjieoimens of steel which 
they jiloced at my disposal, and to Mr. H. L, Heathcote, 
of Coventry, for several suggestions in regard to the 
potential of iron and steel. 


ERRATUM. 


This Journal, Nov. 30th, p. 1080, col. 2, line 4, for 
‘‘unchemicol ” read ** as ohemioal.’* 


The potential in the case of the silver hardened by 
hammering differs by about 0*01 volt fiom the annealed 
variety. The effect of polishing is to form a surface 
skin of hardened metal which, is extremely thin, but the 
potential as found above is very nearly the same as^^for 
the hammered silver. 


Dsaths. 

Chandler, Proi Wm. H,, Lehigh University, South 
Bethlehem, Pa., U.S.A., Nov. 80. 

Poole, Herman, 831, West 67th Street, New York 
U,S.A. 
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I.— PLANT, APPARATUS, & MACHINERY. 

{Coniinued from page 1081.) 

Dialysis under sterUe conditions New method for • 

H. T. Brown, F. Escouibe, A. McMullen, and J. H. 
Millar. Traas. CJuinnesB ReBearch Lab., 1006, 1 ., 
300—306. 

Thm authors hav» designed a diliusion apparatus whicih 
pOBsesBOH the' advantage of enabling a relatively small 
volume of liquid to be dialysed on a large area of dialysing 
membrane, the liquid on either side of the membrane being 
kept in motion, and means being provided for ensuTing the 
sterility of the liq uid in the cell. 1 no dialysing cell is shown 
in the figure at A. It eonsists of two brass frames olampeii 
together with the membrane of parchment paper lietwi^en 
them. The faces of the two frames are cast in a zig-zag 


posses out tlirough Q into 11, in which its flow is meaksured- 
From H, it passes through the cell. A, and comes out 
at of' . The diffusate is collected in the vessel, IL which 
is open to the air, and the flow is regulated at tnc rate 
of 5 litres in 6 hours. Ar the dilfusate oocumraulates, 
it IB sucked into the vacuum ])an, L, in which it is concen- 
trated, and the product is withdrawn into the flask, M, 
by auction applied to the vessel, N.— J. F. B. 

English Patents. 

Measuring the flow of gases and other fluids and liquids j 

Apparatus for . E. W. Monkhouae, London, 

and K. W. Burstall, Birmingham. Eng. Pat. 837, 
Jan. 12, 1900. 

The claim is for a method of applying the principle of 



-or corrugated form so a.s to afford rigidity, ami a 
maximum length in a minimum of space. The faces are 
■channelled out to the depth of in., so that when clamy>ed 
together they form a diffusion cell J in. deep, divided into 
'two equal compartments by the papier diaphragm. 'Phe 
brass tubes, a, a\ are in connection with the two end 
•of the upjnir chamber and the tubes, a", n'", with those 
of the lower chamber. The solution flows through the 
up^ier compiartment from left fo right, and the water 
through the lower on© from right to left. The solution, 
1000 c.a, i« placed in the tapped funnel, C, about 300 c.o. 
being allowed to flow down the tube, C', into the vesael 
1>, in the bottom of which is placed a seal of mercury to 
qirevont back suotion up O'. The circulation of the liquid 
takes place by gravity from C, through 1>, T>\ a. A, o', 
into E. From TS, it is euoked by a pump through the 
vertical tube, c. passing tbrongli a coil m the copper, 
•uteTiliaing vessol, F, and then by way of /, back into C, ’ 
The liquid Is re-steriliaed every day by boiling the water 
in F, The ciretdation of watet takes place from the 
•B-Uttc vessel, O. fitted with a 6-litre funnel in its neck, 
^constituting a eonstant-level reservoir. The w^ter 


measuring the flow of fluids by observing the difference 
of presBuro between two points in a pipe. The difference 
of pressure between the two points dependa upon the 
length and oroaH-seotional area of the pipe, and the 
quantity of fluid flowing through it in a given time. The 
invention consists in causing the fluid which is to be 
measured to poas equally through a number of calibrated 
parallel pipes, so that, by measuring the flow in any one 
or more, the flow through the whole number can be 
calculated. The pipes are arranged either in an annular 
ring or in groups liotwoen two plates, which are attached 
at each end to a casing w'hiou aervea to connect the 
apparatua to the main. Tf the pipes are of equal diameter 
and are arranged in a ring, the equal distribution of the 
fluid is attained by placing a distributing cone with ita 
apex pointing in the ojipoaite direction to that in which 
the fluid ia moving. If, however, the arrangement in 
groapB or concentric rings ia adopted, the oone is omitted, 
and the plfies are made of different diameters, those in 
the direct path of the fluid beinn smaller than the outer 
ones in order that an Moal volnme may flow through 
each of the pipes, — W. H. C. 






Cenirif'ugal machines for drying purpcms. R. Haddart, 
Ix>ndon. From Aktiebolaget Separator, Stockholm. 
Eng. Pat. 16,003, July 14, 1906. 



ahown attached to the disc, a, aad ^prapers, m (see Fig. 2), 
are provided, attached to the disc, b, to cause the 
solids to pass through the openings, A.—W. H. C. 

Centrifugal sefxy rotors for liquids, C. t>. P. de Laval 
and E. E.* F. Fagerstroni, Stockholm. Eng. Pat, 
18.707, Aug. 21, 1900. 

The proportion between the quantities of the liquids 
separated is contrulUnl by the insertion of a ring or flange 
inside the neck portion of the drum-cover, or of the top 
plate, or both. The flanges or rings are provided with one 
t>r more apertures, the size <rf which can be adjusted by 
other rmgs which are relatively movable and are provided 
with corresiionding openings. — W. H. C. 

United States Patents. 

Sefjorator ; Centrifugal . N. S. B6k, Stockholm. 

IJ.S. l*at. 834,264, Uct. 30, 1906. 

See Eng. Pat. 9115 of 1905 ; this J., 1905, 1004.— T.F.B. 

Dehydrating apparatus. E. W. Cooke, New York,. 
Assignor to The Cokel Co. l^.S. Pat, 834,265, Oct. 30, 
1906. 

See Fag. Pat. 14.854 of 1905 ; this J., 1905, 1319.— T.F.B. 

Dryer. J. M. White. jMaplctonborough, Pa., Assignor 
to F. O’t’oimor, Mapleton Ue}»ol, Pa,, and H. Tyne 
Smith, jun., Baltimore, Ind. C.S. Pat. 834,696, 
t>ct. .30, 1906. 

A F1311NACK is built at the bottom of a stack or drying* 
tower, the lower half of which is tilted with alternately 
disposed, inclined plates, having curved upper edges and 
upturned lower rims. Spaces are left at the sides of the 
plates (o allow the upward passage of the gases, and the 
lualerial t-o be dried travels downwards from plate to yilate. 
In the upper |»art of the tower, above the plates, are 
oi»poHitely jiK’Uncd series of sloping screens^, the upper- 
most series of whuih is surmounted by a conical screen. 

—W. H. C. 

A%r-dryivg apparatus. C. (). Williams, Assignor to« 
Federal Cas Co., »St. Louis, Mo II. S. Pat. 834,698, 
Oot. 30, 1906. 

The air is passed through ehamberH provided with 
slightly inclined corrtigat.ecl shelves on which the drying 
medium is placed. The shelves sjirmg alternately nrom 
opposite sides of the chamber, leaving a space on alternate 
sides of each shelf, so that there is a continuouH passage 
through the chamber for the air. Several chambers may 
be conihined into a series, and provided with a suitable 
arrangement of ])ipe connections and valves bo that 
any chamber in the series may be cut out of a<‘.tiou. EaeB 
chamber has a drain pipe at the bottom to convey away 
any liquid to a bank plaoe<l below. —W. H. C, 


In the figures, two constructional forms of the invention | 
are shown ; one on the left and the other on the right. 
The material to be separated is fed through the opening, 
t, and flows between the upper perforated disc, a. and the 


Filler. J. T. H. Paul, Assignor to E. Goldman and Co.. 
Chicago, 111. U.S. Pat. 834,637, Oct. 30. 1906. 

I The claim is for a filter, a half sectional view oi which is 


lower solid disc, h. The disc, a, is carriwl by 
the cover, r, whioli is attached to the bottom 
piece, d, carried and rotated by the hollow 
shaft, c. The disc, 6, wliioh is provided 
with ringB, g, shown attached to the disc, 
6, on the left, and to the disc, a on the 
right of the figure, is carried and, rotated by 
the solid shaft, /. T'he matoriaV is pressed 
against the disc, a, and the up|ier ring, (/, 
by centrifugal fott'c, and the liquid passes 
through the perforations to the liquid 
outlet, 1. The two discs are rotated at 
different speeds, and the ring, y, which has 
an opening, A, moves, in the case shown 
on the ieit of the figure, relatively to the 
mass pressed against the disc, a, so that 
the solid matter passes continuously through 
the opening, h. It then presses against 
the next ring, y, and passes from ring to 
ring until it escapes from the solids outlet, k. 
On the right of the figure the rings, y, are 





gbo\^ in the iiguro, and which consiata of a casing. A, 
having an inlet pipe, B, and a central outlet, C. J^lter 
elements, D, are arranged in the casing, and the liquid to 
be filtered enters at B, circulates in the <ljrection indicated 
by the arrows, passes through the perforated plates, E,E, 
through the tiltering material, D, and escapes through the 
perforated sides, F,F, of the collecting chambers, (J, from 
which it flows through the openings, H, into the central 
discharge pipe, C.— W. H. C. 

Frmnoh Patunts. 

OoTuentreUing liguuht ; Ajmaratv^ for — J. F. P. 

Kestner. Fr. Pat. 361,730, 8ept. 2, 1905, 

The claim is for increasing the output of oniinary single 
or multiple effect evaporators by the addition to eai^h 
effect of the “ Kestner ” evaporator tubes dcMcnl>ed m 
Fr. Pat. 315,073 of 1901 (thi.s ,J., UK)3, 788).— W. H. 0. 

Drying chamber, C. H. Vandamnie. Fr. Pat. 357,5.30, 
June 25, 1006. 

The claim is for the division of the <lrying clianiber into 
parallel compartments and for the Kub-division of the 
latter into triangular spat'cs. This is effect, cd by causing 
the continuous travelling band which carries th(' material to 
pass over rolloTH arranged in triangles in the parallel 
chambers. 1'ho latter are provided with fans and heating 
pipes, which are close to but do not toucli the band. 

VV. H. C. 

Drying apparatus ; Continuous ~ . Akticbolaget 

Separator. Fr, Pat. 368,118, July 17, 10(81. 

See Eng. Pat. 16,000 of 1006 ; this J., 1006. 1081. T.F.B. 

Amnwjiia vapour af high tension^ for use as a motive potver ; 

Process for the. eantinuous productum of Neuo 

Betriebekraft ties. Fr. Pat. 367,670, June 20, 1006. 

A 25 ]>er cimt. solution of ammonia is heated iintler a 
pressure of 5ight atmospheres in the boiler. A, to about 
100^1 C., so that a portion only of the gas is evolved. This 
gas leaves the boiler by the pipe, a, which is surrounded by 
the concentric pipe, 6, and the hot weak liqu<»r from the 
boiler is drawn off through the pi]>o, lA, and the annular 
spac-e between the pipes, a and 6. 1'he two travel side 
by side as far as the inlet valve, r, of the engine, D, so 
that the teun>erature and consequently the pressure of 
the gas is maintained. The exhaust atutuonia gas passes 
from the cylinder by the pipe, d, to the oil-cab'her, c, 
and thence to the interior of the surface condenser, C, 
.j|»y the pi];>e, d^. The condenser, (\ contains a large 
number of cooling pipes through w'hieli cold water circu- 
lates, and cool weak liquor from the heat interchanger, B, 
is injected into C in the form of fog by the pulveriser, g. 
The gas and fog condense together, producing a vacuum 
in the condenser, C, and colleot at the bottom in the 


chamber, cold strong honor > drawn 

off throui^ the pi^ie* by^the pump, V, and delivered by 
the pipe, /, into the bottom ohamVmr, m, of the heat inter- 
changer, B ; it passeB up the tubes and takiwiup heat from 
the hot, weak liquor wmeh onter^i at the top of the space 
svirrounding the tubes by the pipe, lA, When the strong 
liquor reaches the upper chamber, n, it is already nearly 
at the same temperature as the liquid in the boiler, A, 
to which it is rethrned by the pipe, o, whilst the weak 
liquor, having become quite cold, ibaves the bottom of the 
lieat interohanger, B, by the pipe, /, to re-absoi^) gas in 
the surface imndenser, 0. It is statetl that, as only a 
small quantity of beat is reipiired to boil off a portion of 
the ammonia "in the boiler, A, t'onipared with the amount 
required to compleloly deprive the liquor of its gas, tlie 
consumption of fuel is very low'. -VV. H. 0. 

Evaporation and desiccation of materials at a low <ew^ra- 

ture : Apparatus for the progressive . C. E, 

Chamberland. Fr. Pat. 367,783, July 5, 1006. 

The apparatus consists of a drying chamber, preferably 
with a glass top, in w'hich the material to lie dried is 
placed in layers and through which air or some other 
suitable gaseous nnxlium. maintained at a low degree of 
saturation, is circulated by a pump or fan. The ,8ame 
volume of gas is used continuoiisiy, binng dravm from tho 
drying chamber through a water-cooled oonderisor, WlMWO 
the liquid it has taken uj) is condensed and drawtPpB, 
by the pump or fan, and delivered to a heater front w^Moh 
it returns to (he drying ohaml>er. The pump may W 
driven by a wal^jr motor, and the waste water used 
cool the condouHcr. — W. H. C. ' 

(iERMAN Patent. ' 

(k'ntrifugtU apparatus for the separation of liquids from 
susjfcmled solid waiter . C. (J. Haubold, jun. ^r, 
Pat. 171,291, Oct. 25, 11K>3. ^ 



'J’uE apparatus is shown in the accompanying flgare. 
A movable ring, 6. is suspended in the upper paart of the 
ro(,ating bowl, a, so as to leave an annular slit, c. The 
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liquid ift introduced tlwougH tho Ww bowl U 

rotated, tbe heavier aoUd partm]^A|iaoaiiigthr 6 u 4 ^ tibealit, 
c, over the edge, e, of the bowl into the containing veasel, /, 
from which they arc removed at g. The liquid, freed from 
aolids, overflows into the channel. A, and is removed 
through the pipe, 1. — A. 8 . . 


II.— FUEL, OA8, AND UGHT. 

{Continued jrom jtage 1085.) 

Coal and other combuatiblea ; Calorifie. vrdue of . 

G. Arth. Bull. 8oc. cl’ Encouragement, IIK)6, Rov. 
Metall., 407— 40H. 

Thb author points out that in the usual determination 
of the (ialorilic value of a fuel, it is assumed that the 
|iroducts of combustion arc cooled to the oivlinary tem])era- 
turc, and that the result is therefore higher than can ever 
be realised in teclmical practice, where the resulting gases 
always leave the flues at a temiierature above ItK)" C. 
The association of Gorman and Austrian engineers have 
agreed that calorilic valiu's should lie calmilated on the 


Action of on ateum at red heatp 

rogen on carbon dioxide, A. Gautier. 


Carbon monoxide ; 
and action of hy 
VII., page 1145 


, English Patents. 

Coke ovens, A. O. Jones, New Branoepoth. Durham. 

Eng. Pat. 11,660, May 18, 1906. 

A VKRTICAI, coke oven is heated by a series of independent 
horizontal, combustion flues which extend along one side 
of the oven, from the front to the back, across the back, 
and along the other side to the front, wdiere they open 
into a common flue loading to the chinmey. The upper 
})ortion of the oven is provided with a surrounding flue, 
through which air is circulated, to cool the upper portion, 

I and prevent decomposition of the evolved gases. The 
j oven iH cliarged through an opening at the top, of the full 
j size of th(? upper }iart of the oven, by moans of a travelling 
1 hopper, running on rails mounted on the front and rear 
I walls of the battery of ovens. The charging o^ieniug is 
! closed by a hinged cover. Discharging is effected by 
i means of a sliding door at the foot of the oven. - 'll. B. 


aeBuraptioi) that the w'hole of the jtroducts arc cooled only 
to 100" C., and that the water formeil remains as steam. 
The author advises the adoption of this plan in l'’raiice, 
under the name of “■ lower calorific value,” distinguishing 
the^ calorific value as at present stated as ” higher calorific 
value.” With bituminous coals or other fuel containing 
•4**~6 per cant, of hydrogen, the ditTiireiice heiaet'n thesiT 
Values, due to hydrogen, will be from 3— 4’5 per cent, 
the totel. - J. T. D. 

Acetylene ; Causes of cupfodons vdth . N. C-aro. 

Verein z. Befbrd des ( lewerlielleissos Verb.. 1906. 
206^-236, 246 ---292. 8oionce Abstnmts, 1906, 9A, 
523. 

To explain flio causes of the luyaterious expkxsions winch 
have jjometithos octmrrt'^l with acetylene, the author has 
made fexhaustiivo investigation of (1) the explosive 
profeorties j (2)jhe effect of the decompoHition process upon 
explosive properties ; (3) the effect of heat aud steam ; 
(4) affect 01 impurities. With regard to(l) the author’s 
experiments on the explosion of acetylene under various 


(Jaa pioduccrs. Oleland’s Graving Dock and Slipway 
Co., Ltd., Willmgton Quay on Tyne, and A. B. Rox- 
burgh, Whitley Bay, Northumberland. Eng. Bat. 
22,046, Oct. 30; 19or>; 

Tiiic producer is preferably of rectangular cross-section, 
j and has a grate consisting of vertical bars forming a 
vertical surface in line with the brick lining above it to 
allow free descent of the fuel ; or the grate may be out- 
wardly incimed towards the bottom. Bv this arrangement 
the air is admitted above the ash and clinker. Tlie grate 
is carried by a casing in the producer wall closed by a 
door, and forming a chamber for admission of air and steam. 
The lining o})posite tlie grabi slopes inwardly, and the 
bottom of the producer terminates m a water seal with 
sloping front for removal of ash ami clink.jr. The gas 
outlet iM lU'ar the top of the side opposite the grate, and 
is jirovided with a grating of slats inclined upwards. The 
hot gas passes through a liriok-linod cliamlier containing 
a boiler, irom which steam is led to the admission chamber. 

! -A. T. L. 


pressures in a steel bomb gave resulting iiressures 
considerably higher than Berthelot’s {viz., at 12 atmos. 
initial, the end pressures are: Berthelot, tt3 ; Caro, 
128atmOB,). The closer approximation of the acetylene 
molecules increases the propagation of the decomposition, 
and gives rise to tho efxploaive effect ; even when dissolved 
in acetone, acetylene is explosive, and gives the same final 
pressures as pure acetylene, and even higher emJ- pressures 
witli higher initial pressures, owing to decom]) 08 itiou of 
the acetone, Aeotylene mixed with inert gases under 
ressure (for the purpose of sejiarating the moleimles) 
as a somewhat diminished oxplosibiliiy. At -80" t’. 
neither eomprcssed nor liquid ac^etylene can be exploded, 
bonce the rliluting siibstam’e which reduces explosilhlitv is 
considered to afet as nn internal cooling agent. As regards 
dilution with air^ 26 ])er cent, of air to acetylene, or 3 jwr 
<*ent, of acetylene to nn, is enough to produce an explosive 
mixture, (2) The heat set free during decomposition of 
the carbide neither dircctlv nor indirectly inc,r«aHcs the 
bxplosibility of pure acetylene at atmospheric pressure. 
(3) Heating produooa an increase in the explosibility at 
higher pressures, so that sometimes at little over I ^ atmos. 
only, oi'.etylone has been exploded, in the case of dry gas. 
Witli atcaiu present, the explosibility is inereoscd, witliout 
the usual softening intlueneo of the hydrogen being 
observable. As regards acetylene and air mixtures, 
heating increasea the explosibility ; the presence of water 
vapour, which, being endothermic, should reduce the 
explosibility, was found to actually do so when the 
explosion takes place at constant pressure (when the 
gases can at one© expand). In closed vessels, however, 
with excess of aiiotylene the explosibility is apparently 
increased. Emely-divided metals or sulphides cause 
ignition. 

Power obtainaide from metaUurgical v;aste gases, 

C, Biohter. X., paige 1151. 


j Cases under pressure for '/sneer purposes; Combustion 

! apparatus for prodnetion of G. J. VVeljcr, Kansas 

I City, U.S.A. Eng. Bat. 22,22th Oct. 31, 1906. 

j A tiuMursTioN-itnAMHEK With non-coiiducting lining is 
' connected by a to the valve-chest of an engine of 
I the condensing and cx^iansion type. The chamber is 
I fitted with a grate, doors for charging with coal and with- 
1 draw'iiig ashes, and a safety valve. The fuel is igniteil, 

[ the doors closed, and air admitted under jiressure from a 
I receiver by an inlet x^ipe below the grate. The receiver 
I IS chargeii by a hand -pump at starting. Products of 
I combustion are generated under pressure and used m 
I the engine, which drives an air-compressor from an 
j eccentric on tlK5 erank-shaft, to supply air for combustion, 
j The pressure in tlio combustion chamber actuates a piston 
controlled bv a spring, so that when the pressure exceeds 
the desired limit, the piston is forced back and oporatet 
the air-supply valve through a system of levers. A 
second combustion chamber may be used for burning oil, 
such as gasoline. The oil and air enter by concontrio 
I pipes, and the supplv of each is controlled by the pressure 
I in the combustion chamber, as described above. The top 
of the oil tank is connected to the air reservoir to obtain 
the pressure necessary to force oil into the combustion- 
I chamber. — A. T. L. 

Gas producer apparatus ; Construction and working of . 

T. W. 8 . Hutchins, Manchester, and J. B. Wilkie, 
Liverpool. Eng, Pat. 24,443, Nov. 27, 1905. 

A OAS rKontroEU plant, in which the ga« is drawn from the 
scrubbers and producer by an exhausting fan, is combined 
with a gas pressure governor connected to the outlet 
of the fan, and arranged so that an increase of pressure 
causes a t;hrottling of the gas supply from the fan. The 
producer thus delivers a variable supply of gas at constant 
pressure according to the consumption, without the use • 



of » gas-holder. The g^overoor described has a bell 
'working in a water Or oiher seal, and Srctuating a lever 
which brings a plate opposite the outlet of the fan. — A.T.U 

Illuminating and heading gas [/row oUb] ; Procsss for the 

production of permanent . W. J. Dibdin and H, C. 

Woltereok, London. Eng. Pat. 26,606, Deo. 21, 1906. 

A MIXT 0 BB of hydrocarbons (paraftin) and superheated 
'y eteam, in finest division, is passed at high temperature 
(bright orange) over a porous, spongy contact material 
oonsisting of ferrous-ferric oxide, containing, preferably, 
free protoxide. The confhct material may l»e obtained, 
preferablv, by passing stcSm and an excess of hydro- 
carbons for several days through an iron or steel retort, 
filled with thin iron tubes and kept at a bright red heat, 
until no metallic iron is left in the thin tubes. For tlio 
production, with such material, of gas of lO-candlo power, 
the ratio of hydrocarbons to steam is kept at about 1 to 10. 
It is stated that 1 ton of crude petroleum will produce 
about 100,000 ob. ft. of lO-candle gas, of composition 
resembling that of ordinary illuminating gas.— Jl. B. 

Incandescent electric lamp fUamcnts ; Manufacture of - — 
from thorium. British Thomson-Houston Co., Ltd., 
London. From General Klootric Co., of Schenectady, 
N.y. Eng. Pat. 14,972a, .July 20, 1905, 

TnomuM powder (obtained, for example, according to 
Eng. Pat. 14,972 of 1905 ; thi.s .1., I90(i, 866) is mixed 
with from 20 to 100 per cent, of clean magnesiiim filings ; 
the mixture is coinjirossecl into a lump, and heated in a 
vacuum furnace (such as described m Eng. I’at. 20,809 of 
1904; this J., 1905, 976) till all the magnesium has been 
driven off ; and tbe jiorous, sintered mass of thorium 
thus obtained, after cleansing with nitric acid, can be 
compressed into a dense metallic state, and rolled and 
drawn into wire. — H. B. 

« 

Unitkd Stater Patents. 

Produccr-gas ; Apparatus for manufacturing . 

VV. H. Adams and JB\ Powell, Portland, Oreg., Assignors 
to the Ladd Metals Co., Oregon. U.S. Pat. 834,238, 
Oct. 30, 1906. 

The fuel chamber of the producer described is elongated 
in a horizontal direction, and fuel is fed in at the centre 
from above. The air inlets are all arranged at one end 
of the longer dimension, and the gas outlet- is a forward 
horizontal extension, at the other end. The inlets and 
outlet are both located at the same level, and below the 
plane of the bed of fuel in the chamber. In this way a 
horizontal zone of inoandoscence is established along 
the chamber, the anterior portion of whi(;h ac.ts as a 
generator, and the posterior portion as a regenerator, 
acting on the products of combustion from the anterior 
portion. The grate of the producer is surrounded by a 
skirt ** that dips into the water of the ash-pan, and the 
space enclosed uy the skirt is divided by a vertical 
diaphragm. This diaphragm shuts off air or steam, 
admitted by suitable inlets into the water-sealed space 
below the grate, from a portion of the grate. — W. 0. H. 

Illuminating gas ; Apparatus for the manufacture of . 

W. H. Adams and F. Powell, Portland, Orog., Assignors 
to The Ladd Metals Co., Oregon. U.8. l^t. 834,239, 
Oct. 80, 1906. 

The generator of this apparatus is elongated in a hori- 
xontal direction, and provided with a fuel supply hopper 
at the top, to supply fuel without admitting air to the 
gene 7 |tor. The air supply inlets are at one end of the 
longer horizontal dimension, and the outlet for products 
of combustion at the other end, both being below the 
level of the top of the bed of fuel, whereby a horizontal 
xone of combustion is maintained in the generator, which 
is provided with a water-seal ash-pan (see preceding 
absfraot). The products of combustion pass into a 
ohambor oontaininjE a retort, which is thereby heated. 
Above the tqtp of ms bed of fuel in the generator is on 
outlet itor pmuots of distillation of the fuel ; these 
prodnots wee led ii^to the heated retort, and there oon- 
isiio fixed gases,— W. 0. H. 


i ^process W mmufaotuAn^i^^^. W. H. 
A4n> and F Powell, ^rtlslnd, Ong.,, Assignors to 
Metals Oo., Orejjon. v£ Bat. fi34,24L 
Got. 80/1900. 

The ^ooess described consists in estabUshihe a horisonta] 
zone of' combustion in a long horizontal body of fuel, 
and a zone of distillation above the zone of combustion ; 
the products of these two zones are removed through 
separate channels, and the outflow of the distUlatiop 
products is regulated in accordance with the colour <^f 
the two Tjroducttt when burned. (See U.S. Pat 884i239 
above.)— \V. C. H. 

Carburetter. C. 0. Williams, Assignor to Federal 

St Louis, Mo. U.S. Pat 834,697, Oct 30, 1901 ^ ^ 
A VEJiTioAL casing is divided into oompartmeiililc';||^ 
horizontal plates, which have oiiouings arranged ok the 
opi^osite Bides of alternate plates, so that the air or gas 
which enters through a pipe at the bottom of the casing 
is forced to take a tortuous path through the apparatus. 
Steam is delivered into the apparatus tlur^gh a pipe which 
enters the casing some distance up, and posses oontrally 
down through the plates into a neating drum disposecl 
in a space below the lowest plate, and provided with a 
pipe for the escjapc' ot condensed water. Oil is fed into 
the apparatus through a pipe above the stoam-inlet pipe, 
and drops on to the beiici of the steam pi][)e, aud %i;tt)ce 
into a series of oil funnels, surrounding the simaifi ^pe 
w here it passes through the plates. The is vapotpied 
in these funnels, and the vapour is takto Up by the 
asf^ending current of air or gas, — W. H, C, 

Feknch Patents. 

Coal ; New artificial , cosnposed of a miasfure of^dieel 

pulp, fine coal, vutod charcoal, or coke, and a |>» 7 tiftnp 
medium. J P. Heneaux, Addition, dieted June 19, 
1906, to Fr. Pat. 366,141, April 28, llW , . , ; 

The ingredients mentioned in the original patefi#xhfy^bo 
supplemented by j)owderod anthracite, -4uiud mle coal, 
charcoal, antliraoite or coke, grouzul leavfN^ the 
sludge or cakes of scum from the clarlfioatlok and 
filtration of lanit juice, beet vin^e or znolai^tee rtizidue, 
or all waste and by- products from the treatment of bec^ 
in sugar making, — 0. S. . • 

Smoke-consuming furnace. A. SiOkeTt. Ft* Pat, 367,785, 
July 5, 1906^ 

The fuel is charged at the top, a. Ox the inclined bars, 6, 
and pasBos down to be finally complOtoly burnt on the 
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homontaJ bare, r. Air is drawn from 
through openings, d, on eaoh aid© into the flwa, e, wheT© 
it is heat^ and discharged downwards upon the <uol on 
the inclined bars, h, through the ports, gi, so t|iat it 
effects the complete combustion of the amoke.-— W. H. C. 

Oa8‘prodibcer ; XlarhiireMing , 0. Lazier. Fr. Pat. 

361,752, »^pt. 6, 1905. 

This producer is arranged to yield a mixture of gas 
» obtained from the distillatiou of wood, water-gas, and 
the pern»aiiont gases derived from a carburetting liquid, 
and a portion of the gases from the tire used to heat the 
distillation retort, after they have been reduced by 
pBuuiing through the incandcHcont material in the retort. 
The apparatus consists of a retort, heated by a suitable 
fire, in which wood, &o., can be distilled. Air, water, 
oafrburotting liquid, and products <.)f combustion from 
the fire can be admitted, m regulated quantities, into 
the upper part of the retort, and the mixed gas produced 
is withdrawn from the bottom of the retort in such a 
way that the gaseous elements admitted to the upjior 
portion become ro<luced by passing through the incan- 
descent carbonaceous material in the lower j)ortion. 

—VV. C. H. 

Jiydrogtn ; Manufacture of . Mine. TCI worthy, iioe 

E. G. Cooper. First Addition, dated June 16, 1906, tn 
Fr. Pat. 355,324, of June 17, 1905 (this J., 1905, 1164). 
The present addition relates to the separation of carbon 
dioxide from the mixture of gases dt^rivixl from water 
gas, containing hydrogen, carbon tnonoxulc, methane, 
and carbon dioxide, described in tlu' main patent. The 
carbon dioxide is separated by simple comprcsHioii of the 
cooled gaseous mixture, or by comnression followed hy 
expansion, when thocarbou dioxide is hquclicd or soliddied, 
and can be removed. Tlie gases tweaping fioiii the 
apparatus are utilised for cooling the incoimug gases. 

- E. S. 

IncandMCtnce ga^ maThilen. T. 1^. I.aycook. Fr. Pat. 
367,488, June 27, 1906, Under Int. Conv., May 17, 190(>. 
This invention consists in coating or impregnating mantlos 
for incandesconoe gas lighting with platinum bichloride, 
by immersing them in.” or spraying them with an alcoholic 
solution of the salt. — W. C. H. 

CavMts or other Ulumiwiiing bodietf for nighilighis, lampis^ 

or other appliccUiona ; Proceaa for making hg 

meatia of 'j^trdeum or other mineral oila. V. .T, Kucss. 
Fr. Pat 867,448, June 26, 1906. III., page 1141. 

Luminoua bodies ; Manufacture of eleciric hy heating 

to incandescence metallic filament » in an atmosphere of 
a suitable gas by means of the electric current. Deutsche 
Gasgluhlicht A.'G. (Auerges.). Fr. Pat. 307,467, 
June 26. 1906. 

Shk Eng. Pat 14,901 of 1906 ; this J., 1906. 1083.— T.F.B- 

m.-~DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from })age 1085.) 

Petroleum fields of Trinidad. C. Craig. Petroleum, 
1906. 2. 86—88. 

The position of Trinidad at the mouth of the Orinoco 
baa led to the gradual deposition of alternating Huvial and 
marine strata, favouring the formation of petroleum from 
aeoumulationa of v^egetablo matter, such as can bo seen 
in adjaoont marshes and lagoons. Where the cover 
rock of tlieso accumulations has iierraittcHl the escape 
of tliD gaseous decomposition products, the residue has the 
character of lignite or ooal ; but where such escajje was 
impossible, the residue is petroliferous or bituminous, 
without any trace of vegetable matter. The tertiary 
strata (contain threb oil horizons, the Qaleota oil sand 
'■& ■ i' 
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being lowest and nearest the chalk. Kext, at an interval 
of 3600^4090 ft., is the Kio-^lanco oil sand ; and some 
1400 —1500 ft. above this is the La Brea oil sknd, forming 
the source of the pitch lake, and only containing oil in 
the western side of the island. These oil horizons n«e to 
or near the surface along three an ticlinals — one extending 
from Galeota l*oint to Icacos Point ; the second from 
Mayaro Bay to Point Ligoure, and the third from Mayaro' 
Point to til© mouth of the Vane© River. There is also, 
another anticlinal in the central mountain chain, with a 
few smaller ones elsewhere. Surface indications of 
oil arc frequent in the cliffs,, along watercourses, and in 
springs in the forests, in addition to numerous mud 
volcanoes, many of which are active, especially in the 
Cedros district. Shows of oil are plentiful all along the 
first aniicJinal ; and in the second between Mayaro and 
Point La Fortunc'^e, as well os in the Guapo* district, 
where the cliffs show five layers of petroliferous and 
bituminous sand 120 ft. thick. Further inland the same 
formation furnishes enormous deposits of soft and hard 
asphalt. The only known deposits of any extent in the 
I<a Brea oil sand are near La Brea and the pitch lake. 
All throe horizons are accessible to boring along the anti- 
cliiials, and many ot the shows are favourably situated 
for j»ro\ing tlve dei[>osjls. The oil is low in sulphur, and 
the oil from the Galeota oil sand has the sp. gr. 0*880 ~ 
0*910. and yields 12 — 20 jX'r cent, of iKitrofcum naphtha 
30-50 per cent, of burning oil. 30—45 per cent, of 
lubricating oil, and only about 5 per cent, of residual 
resin. That from the Kio Blanco sand is richer in lubri- 
cating oil and residue. 'Phe total area of the oil-field is 
estimated at not l(5ss than 500 sq. miles. — C. S. 

Petroleum ; Jitomine value of . L'tz. Petroleum, 

1906, 2, 43 -45 

Thk V'aubcl method for determining the bromine value of 
oil of tur|[H‘ntine requiies modification before it can Ije 
advantageously applied to petmlcum. tlie host results 
being obtained with a solution containing *2*783 grins, 
of potassium bromale, inslead of 13*92 grms. per litre. 
The following values were obtained in this way : ilou- 
manian |)etrolonin. 0’5l) '()*8; Russian “Meteor” oil, 
0*72 ; “ J^obel ” oil, 0*8 ; Austrian oil, 0*88 ; Galician 

export oil, 1*44; Dciitsch-Amorikanische Co.’s oil, 1*76; 
Pennsylvania oil, 2*0 ; “ Arc light ” oil, 2*56. American, 
oil has thus the highest bromine- absorption value ; 
Russian and .Austrian the lowi^st, whilst Galician occupies 
an intermediate position. The results follow the same 
general trend as the iodine values, though the figures 
are lower ; but there is no regular relation between the 
two values, the bromine absorption of the several fractions 
varying irregularly in the different oils. Nevertheless 
the method enables American oil to bo easily dis- 
tinguished from that of European origin, and the modified 
Vaubel method enables the uptcnni nation to be made in 
less time than the iodine test. The bromato solution 
should be added by degrees, 1 c.c. at a time at the 
iHiginning, and 1/lOth c.c. afterwards. The Graef© 
method may also bo used as a proliniiiiarv test. — C. S. 

Petroleum ; Bromine value of . M. VV’eger. Petro- 

leum, 1906, 2, lOU- 102. 

The author's determinations of bromine values of various 
samples of jietroloum agree fairly well with those cal- 
culated from Graefo’s iodine values, except in the case 
of Roumanian oils. Both sets of figures have, in hi« 
opinion, less imjiortanoe than m the case of fatty 
oils, which are of more accurately known comiio- 
sition. He also thinks the bromine value gives no 
reliable indication of the origin of iietroleum samples as 
claimed by Utz {see preceding abstract). The oiroduistanoe 
that water-white ofl has a bromine value only about half 
that of standard white seems to indicate that the difference 
is due to decomposition of the oil dunfiig distillation — 
to which American oil is, from its composition, more 
liable than Russian oil. — C. 8. 

Petroleum distillates and residuum ; Determination of 
the piidh coyUent of - — hy the sulphuf^ OtCid method. 
K. UharitsohUow. Petroleum, 1906, 2. W— 101. 

The method firraisheH results that are ifi wiw con- 
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oordant with the depth of colour of the oils. For example, 
m one case where the colour indicated a pitch ratio of 
6'5:7 between two samplee, the sulphuric acid test 
(diminution of volume on treatment with the acnd) gave 
the proportion as 1:2 ; and in others a still greater dis- 
crepancy was observed. Votassium bichromate is also 
.|opmoient as a decolorising agent and the Landsberg 
acetone method only dissolves out the heavier portions 
of the oil, niaaut, for instance, being soluble to the extent 
of 50 per cent, and “ goudron ” to 32*3 per cent., the 
residue having the appearance of solar oil, though of 
higher viscosity than the latter. The acetone method, 
however, appears suitable for the cold fractionation of 
petroleum. — G. S. 

Petroleum refining;, U.S. Census of . Oil, Paint, 

and Drug Rep., Oct. 29, 1900. [T.R.1 

Tirn industry engaged in the refining of petroleum rejvorted 
98 establishments in 1905 haying a product valued at 
5175,005,320, as comyjared with 07 establishments having 
a product of 5123.929,384 in 1000. The capital of the 
industry in 1905 was $130,280,541, as compared with 
$95,327,892 in 1900. It should be understood in this 
connection that the item of capital in all census reports 
embraces tangible assets only and liears no relation to 
issues of stoewj and bonds. The following table shows 
the materials used by kind, quantity, and cost, and the 
products, by kind, quantity, and value : — 



1905. 

1900. 

Materials used, total cost.. 

$139,387,213 

$102,859,341 

Crude petroleum — 

Barrels (42 galls.) .... 

66,982,802 

62,011,006 

Cost 

$107,487,091 

$80,424,207 

Sulphuric ocid^ 1 

Short tons 

162,152 

*> 

Cc»st 

$2,003,031 

♦ 

Caustic soda-’ 

Pounds 

11,161,376 

♦ 1 

Cost 

$208,440 

* 1 

Sulphur — 1 

Short tons 

888 

— 

Cost 

$13,380 

t$l,736,782 

Pyrites — I 

Long tons 

20,661 

t 

Cost 

$79,784 

t 

Coopers’ and carpenters’ 

materials 

$5,628,274 

$3,576,943 

Tinners’ materials 

$6,361,764 

$4,643,985 

Barrels, cases, and tin 

cans 

$5,880,310 

$2,930,805 

Fuel 

$5,139,934 

$3,120,441 

All other materials .... 

$6,585,205 

$6,427,178 

Products, total value .... 

$$175,005,320 

$123,929,384 

Illuminating oils — 

Barrels (50 galls.) .... 

26,897,984 

25,171,289 

Value. 

$91,366,434 

$74,694,297 

Fuel oils — 

Barrels 

7,281,584 

6,095,224 

Value 

$9,205,391 

$7,660,664 

Residuum — 

Barrels 

2,514,198 

696.616 

Value 

$3,138,361 

$688,455 

Paraffin oils — 

Barrels 

1,644,400 

1,606,783 

Value 

$6,210,279 

$3,987,037 

Reduced oils— 

Barrels 

2,783,148 

676.163 

Value 

$6,068,360 

$1,669,287 

Neutral filtered oils — 

BaJlels 

604,042 

608,186 

Value 

$1,942,163 

$2,266,620 

Filtered cylinder oils— 

Barrels . . . ..k 

1,366,661 

666,894 

Value 

$9,332,299 

$3,443,491 

Greaso (lubricating, &c.)- 

Barrels 

202,439 

624,033 

Value 

$1,394,130 

$1,996,390 


« Benorted m Wds, alfcallt. and sulphur, 
t InolQdss vUvip of sulpharic add and cauiUo soda. 
t Not r^portsd fcparalely. 


Naphtha and gaeoline — 

^rrels 

Value 

Paraffin wax— 

Barrels 

Value 

Sludge acid — 

Short tons 

Value 

(Joke and black naphtha 

All other products 

Equipment : — 

Stills 

Heateil by steam .... 
Heated by superheated 

steam 

Heated by fire 

Agitators 

Chilling houses for 

paraffin 

Hydraulic or other presses 
Storage tanks — 

For (Tilde ]KdroltMim — 

Number 

(Japaiiity (galls.) 

For reliiu^ petroleum — 

Numlicr 

Capacity (galls.) 

Cooper shops 

Till shops 


1906. 

1900. 1 

5,811,289 

6,615.664 

$21,314,837 

$16,991,742 

794,068 

774,924 

$10,007,274 

£7,791,149 

166,104 

t 

$400,480 

t 

$149,663 

$176,281^ 

$14,475,069 

$3,684,966 

282 

290 

16 

26 

1,610 

1,488 

374 

827 

67 

48 

311 

610 

304 

267 

246,760,493 

v 

3,676 

2,869 

576,458,825 


64 

48 

17 

la 


United States Patent. 

Emulaiona [of bitumen, Ac.] and proeeas of producing 
them. K. Mann, Zurich, Switzerland. U.B. Pat. 
834,830, Oct. 30, 1900. 

See Fr. Pat. 354,048 of 1905 ; this J., 1905, 1103.— T.F.B. 
Fhendh Patents. 

Candies or other illuminating bodies for nighilights, lamps, 

or other applications ; Process for making by 

means of petroleum or other mineral oils. V. J. Kucnm, 
Fr. Pat. 307,448, June 26, 1906. Under Int. Oonv, * 
April 3, 1900. 

Ten parts each of an animal and vegetable fat {e.g., stearin 
and coprah oil) are melted together and saponified with 9 
parts of commercial caustic potash dissolved in 16 od water. 

( )ne hundred parts of petroleum are stirred in at a tempera- 
turo of 30’— '35*^ C., the whole setting to a solid mass. After ^ 
several days, this mass is melted at 106* — 116* G. and 
incorporated with 2 — 3 parts of water containing in 
solution alum, boric acid, or magnesium sulphate 
(according to the result desired) equivalent to 2—6 per 
cent, of the mass. The operation is conducted so that 
only a little over 5 per cent, of water is left in the product, 
the remainder being removed by evaporatian. This 
product may be incorporated with its own weight of a 
mixture of equal parts of melted stearin and hard 
paraffin scale, and moulded into candles. — 0, B. 

Petroleum or other mineral oils ; Process of solidifyingw ^ — 
and transforming them into a solid hydroca^on soap* 
V. J. Kuess, Fr. Pat. 367,449, June 26, 1906. Under 
Int. Conv., April 3, 1906. (See preceding abstraot.) 

PETuotEtiM is mixed with 10 per cent, each of malted 
saponifiable animal and vegetable substances, the mixture 
bomg saponified with 9 parts of caustic potash dissolved 
in 24 parts of water, and left for 1 — 2 days, after whiolL 
the mass is remelteii and mixed with 2 — 5 ^ oent. of 
boric acid, borax, or other boron derivative ((Basolved in 4 
little water), and east in moulds. The hardness of the 

S roduct is in proportion to the amount of added boron 
erivative. To convert the product into soap, it is boiled 

I In addition, 49,579 tons of aulpharlc a<^d were made and 
oonsumed by the estabUshmente reporting; 
t Not reported. 

' 0 2 
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along with a lye (18® B.) of oaustio »oda and potaih in 
equid proportions* 6 per cent, of coprah oil added, 
for 24 nours at a temperature of Hu® — 115® C. The soap 
contains about 38 per cent, of water. — C. S. 

lV.-<k>LOUlUHO MATTERS ARD 
DYESTUFFS. 

^ {CorUim^ed from page 1089.) 

Sodium kyposvlphUe [hijdroatUphite] ;*. Use of as 

a reducing agent. E. Grondmougm. Ber., 1906, 89, 
3561—3664. 

EoaTiisn examples are given (see this J., 1906, 806) 
of the use of smlinm hyposulphite as a reducing agent. 
Thus ^-naphthoquinone is obtained from Orange ll. by 
boiling a solution of lOOgnns. of thedyestuflf in760c.c. of 
water with lOOgrras. of sodium hyposulphite, conoentratod 
(B.A.8.F.), which have been gradually added. The 
amiuonaphthol is filtered otf, and oxidised by dissolving 
in 200 c.c. of dilute sulphuric ocid (1:2), and, after cooling, 
adding a solution of 30 grms. of sodium bicliromat.e. The 
naphthoquinone eoparatea and is filtered off. In a 
fiindlar manner l:4-naphthylon6diarnine is obtained from 
benzeneazo-a-naphthylamino. The reagent may also be 
used for the reduction of the nitro-group in nitrobenzene 
and o-nitrophenol, but in this ease does not present any 
advantage over the sodium sulphide method. Quinones 
are easily reduced to the corresponding quinols ; thus 
benzoquinono gives quinol, )3-naphthoquinone gives 
/3*naphthoquinol, from phenanthraquinono is obtained 
phenanthraquinol, and anthroq^uinone yields oxanthranol. 
Benzil is reduced smoothly to benzoin. — J. C. C. 

Colouring matters in pastry-ware ; Use of carbon tetra- 
chloride for the detection of forbidden bt/ public 

health laws. A. Piutti and G. Bentivoglio. XVlIId., 
page 1168. 

Dyestuffs and extracts ; U.S. census of . Oil, Paint, 

and Drug Hep., Oct. 29, 1906. IT.R.] 

A VKRY important increase in the output of dyestuffs 
and extraots was recorded in 1906, as compared with 1900. 
Ninety-eight establishments reported an output valued 
at $10,893, 11 3, as compared with 77 establishments having 
an output of $7,360,748 in 1900. The following table 
shows materials used, by kind, quantity, and cost, and the 
products, by kind, quantity, and value : — 



1905. 

1900. 

Materials used, total cost. . 

$6,829,340 

$4,745,912 

Wood— 



Cords 

268,981 

211,040 

Cost 

Bark — 

$796,786 

$676,321 

Tons 

103,119 

99,687 

Cost 

$948,997 

$502,863 

Logwood — 

Tons 

37,733 

49,494 

Cost 

Sumac leaves— 

$678,690 

$1,064,746 

Tons 

4,456 

8.333 

Cost 

Indigo, natural — 

$93,619 

$160,269 

Pounds 

96,500 

82.500 

Cost 

Coal-tar colours — 

$82,000 

$98,500 

Pounds 

1.802,826 

3,022.217 

Cost 

Sulphuric acid — 

$293,573 

$1,140,079 

Founds 

3,557,884 

1,628.000 

Cost 

OtW tfclds — , 

$49,779 

$16,757 

Pounds . . . 

5,801,413 

364,428 

Cost 

All other components of 

$71,393 

$9,197 

products . . . 

All other materials .... 

$2,884,176 

$487,836 

$981,527 

$599,464 


1905. 1900. 


Froduots. total value .... 

$10,893,118 

t7,S60-748 

Dyestuffs, natural — 

Pounds 

8,172,652 

7,409,280 

Value 

$233,935 

»1, 036, 711 

Do., artificial — 

Pounds 

4,600,462 

6.581,850 

$1,806,730 

Value 

$1,764,454 

Mordants — 

Pounds 

733,246 

734,000 

Value 

$64,656 

$85,466 

Iron liquor — • ' 

Pounds 

1,860,744 

$30,767 

954,240 

Value 

$7,625 

Turkov red oil— 

Pounds 

3,022,470 

2,210,000 

Value 

$169,666 

$14,757 

Loffwood extract- — 

rounds 

29,799,606 

39,262,743 

$1,486,971 

Value 

$1,472,047 

Ground Ivark — . 

Pounds 

38,001,017 

27,028,000 

Value 

$249,101 

$149,365 

Ground and chipi:>ed wood- 
Pounds 

9,999,906 

$95,237 

12,090,037 

Value 

$201,931 

Ground sumac — 

Pounds 

6,061,333 

9,284,000 

Value 

$66,190 

$114,660 

Extracts : — Sumac — 

Pouuds 

4,093,619 

4.349,742 

V alue 

$96,968 

$103,085 

Hemlock — _ 

Pounds 

18,833,460 

26.011,714 

Value * 

$406,619 

$663,691 

Oak and chestnut — 

I’ounds 

1.66,620,123 

28,983,036 

Value 

$2,411,184 

$629,670 

Palmetto— 

jNuiiuls 

1,740,000 

1,060,000 

Value 

$.34,800 

$20,000 

Tanning liquors— 

Pounds 

44,418,929 

16,144,292 

Value 

$1,704,243 

$406,669 

Tannic acid — 

Pounds 

6,166,600 

1,326,616 

Value 

$200,136 

$149,662 

Sizes — 

Pounds 

7.812.433 

101,920 

Valuti 

$217,869 

$2,648 

All other products 

$1,687,271 

$674,417 


Enoijish: Patents. 

Phenylnaphthimidazole or homologw.s or derivatiws thereof ; 

Manufacture of amidooxy sulphonic acids of , and 

of intermediate products. (^. D. Abel, London. From 
Act.-Ces. f. Anilinfabr., Berlin. Eng. Pat. 21,176, 
Oct. 18, 1906. 

A MONOAZO dyestuff, obtained by combining a diazo 
compound with a suitable monoaminonaphtholsulphonio 
acid {e.g., 2:8:6, or 1:8:4), in which the azo group is in the 
o-position to the amino group in the naphthalene nucleus, 
is condensed at ordinary or reduced temperatures with a 
nitro- or amiuobenzaldehyde, or a homologue or derivative 
of one of these, and the nroduot is reduced, e.g., by stan- 
nous chloride in hydrochloric acid solution ; the result of 
the reduction is that one diazo component is split off as an 
amino compound, whilst the residual compound under- 
goes intramolecular condensation, to form on amino- 
nydroxysulphonic acid of phenylnB'Pbthimidazole. If a 
nitrobenzaldohyde has been used in the process, the nitro 
group will be reduced to an amino g|!Dup. (See also this 
J.. 1906, 215 and 760.)— T. F. B. 

Sulphur colours [Sulphide dy^uffs] and a process for 
making the same. R. B. Bansford, tJp^ Norwood. 
Prom L Cassella und Co., Frankfort Ofsi Midne, Germany. 
Eng. Pat. 4097, Fob. 19, 1906. 

When debydrothio-p-toluidlne, or dne «l its derivatives 
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oontaiming more sulphur in the moleoulo (primuline 
bs.ses), is heated with sulphur and benzidine or thio- 
' benzidine, yellow substanoes are obtained, whieh are 
converted into soluble dyestuffs dyeing fast yellow shades 
on cotton, by heating with alkali sulphides or hydroxides. 
Sixteen kilos, of dehydrothiO'ji>4oluidine, 19 kilos, of 
benzidine, and 70 kilos, of sulphiu*, are heated for about 
12 hours at 210“ C. The melt is ground and added to 
240 kilos, of sodium sulphide crystals which have been 
molted, and the mixture heated to 120° or 125° C. until 
it is soluble in water ; it is then diluted with 000 litres of 
water, and the solution predlpitated with 75 kilos, of 
hydrochloric acid. — T. F. B. 

Colouring matters of the anthracene series; Manufacture 

of . J. Y. Johnson, London. From Badisohe 

Anilin und Soda Fabrik, Ludwigshafen-on-Rhiuo, 
Germany. Eng. Pat. 20,033, Sept. 17, 1906. 

Thk acetyl derivatives of halogenated 1 -aminoanthra- 
quinones are heated either alone, or in presence of a solvent 
or a condensing agent, whereby they are converted into 
dyestuffs which dye from the vat, y id fling yellow to 
orange-yellow shades. If the acetyl compounds are heated 
alone for some time, at temperatures above their melting 
points, the dyestuffs may be extracted by means of nitro- 
oenzene, or the impurities may bo reniov^ from the melt 
by treatment with sodium hypochlorite. It is preferable, 
however, to carry out the condensation in presonc?e of a 
solvent or diluent, such as nitrobenzene or naphthalene, 
the yield and purity of the dyestuff being thus enhanced. 
The products are soluble in alkaline hydrosulphite solutions, 
yielding yellow-brown vats which dye cotton dull brown 
shades ; on washing, these shades become first greenish- 
yellow and then slowly orange (or more rapidly by treat- 
ment with sodium hypochlorite). The dyed fibre becomes 
blue by treatment with neutral hydrosulphite solutions. 

• — T. F. B. 

Uhitbd Status Patents. 

Cohmring matter for producing silk-like or pearl-lu^re 
effects. L, Lilienfeld, Vienna. U.S. Pat. 834,739, 
Oct. 30, 1906. 

Sbu Eng. Pat. 14.483 of 1903 ; this J., 1903, 1346.— T. F. B. 

Indigo white ; Process of making halogenated . P. E. 

O^rreit, Assignor to Badische Anilin und Soda 
Fabrik, Ludwigshafen-on-Rhino, Glermany. U.S. Pat. 
836,462, Nov. 6, 1906. 

SxnEng. Pat. 21,746 of 1906; this J., 1906, 1298.— T.F.B. 
Fbknch Patbnts. 

Anthracene ; Production of a new series of derivatives 

and dyestuffs from , and their application in dyeing 

and printing [Nitrohenzanthrones], Badisohe Anilin 
und Soda Fabrik, Eighth Addition, dated June 26, 
1906, to Pr. Pat. 349,631, Peo. 21. 1904, Under 
Int. Oonv., April 27, 1906. 

8 BIO Eng. Pat. 12,618 of 1906 ; this J., 1906, 844.— T. F. B. 

Dyestuffs ; Production of sulphurised vat [Thio-indigo 

Hedy rffc.]. Badische Anilin und Soda Fabrik. Fr, Pat. 
367,431, June 26, 1906. Under Int. Conv., May 16, 
1906. 

Thm chlorides of arylthioglyoolic acids, R.S.CH^.COCl, 
when treafSd with aluminium chloride, undergo intra- 
molecular condensation, hydrochloric acid being eliminated, 

and compounds of the general formula R<CQ(>^>CHa 

produced ; on oxidation, these latter are readily con- 
verted into the corresponding “ vat dyestuffs, which 
are similar in properties to mdigo. The acid chlorides 
need not be isolatea in the first place, the leuoo-oompound 
being prepared in one operation from the arylthioglyoolic 
acid by the action of phosphorus oxychloride and 
alumininm <Aloride*— T. F. B. 


Dyestuffs ; Mawufacture of ntw condensation prodwi$ and 
leuco*dinvativta of sulphurised vat — [Ireitflo- 
ihioindigo derivatives. Badisohe Anilin und Soda 
Fabrik. Fr. Pat. 367,709. June 26, 1906. Under 
Int. Conv., May 26, 1906. 

Thiosauoyuo acid, or one of its derivatives or analogues, 
is condensed with fortnaldehydo, formaldehyde bisulphite, 
trioxyraethylenc, &o., and the condensation product 
heated with alkali ; the louoo-derivatives of vat d3'esttiff9 
arc thus obtained. 164 kilos, of thiosalioylio acid ars|. 
dissolved on the water-bath with 100 kilos, of 40 percent, 
formaldehyde, three kilos, of hydrochloric acid are added, 
and the heating is continued until a thick mass is obtained ; 
the solid product is separated, washed, dried, and heated 
with CTH) kilos, of alkali hydroxide, for about half on hour, 
at 200°— 220° C.— T. F. B. 

Dyestuffs ; Production of sulphurised vat 
indigo dyestuffs]. Badische Anilin und Soda Fabrik. 

Fr. Pat. 367,739, July 4, 1906. Under Int. Conv., 
Juno 6, 1006. 

Thb louoo compounds of thioindigo derivatives (see Fr. 
Pats. 369,398 and 367,709 ; this J., 1906, 424 and the pre- 
ceding abstract) can be converted into the corresponding 
dyestuffs by treatment with sulphur or sulphur chloride 
in presence or in absence of a solvent. A r^ dyestuff 1* 
obtained by adding 16 parts of thioindoxyl to 28 parts 
of melted sulphur ; colour formation is complete in a 
short time, when the dyestuff is extracted oy sodium 
sulphide or hydrosulphitc, or by an organic solvent. 

— T. F. B. 

AmiTiotuzphihols ; Process for producing . F. Sachs. 

First Addition, dated June 22, 1900, to Fr. Pat. 369.064, 
Nov. 2, 1906. Under Int. Conv., Aug. 23, 1906. 

AMTNONAFirrHoi>s may be obtained by heating naphthols 
or their alkali salts with sodium amide, with or without 
a diluent (a high boiling point substance not attacked by 
sodium amide). For example, a mixture of equal parts of 
)3-naphthol and naphthalene is heated with one-fourth of ita 
weight of sodium amide, at 220° 0., for two hours; the 
melt is poured into water and acidified, the naphthalene 
distilled off by means of steam, the unaltered jS-naph^oI 
filtered off, and the 1.6-aminonaphtbol precipitated. By 
similar moans l.d-aminonaphthol may ho obtained from * 
a-naphthol. When no diluent is us^, the temperature 
of the melt should not exceed 200° — ^210® d (See 
also this J., 1900, 369.) Two errors occur in the origiilfl 
patent (foe. eit., ool. 2, lines 23 and 24); 
uaphthol should read “ 6.2-aininonaphthol.”— -T. F, B-jJJ 

Dyestuffs ; Production of new mordant monoazo* , 

Farbenfabr. vorm. F. Bayer und Co. Fr. Pat. 867,604, 
Juno 28, 1906. Under Int. Conv., Deo. 19, 10O6. 
Diazo derivatives of o-aminophenol derivatives contain- 
ing a nitro group, or a halogen group, or both, but not 
containing a sulphonio acid group, are combined with 
2-arylaiumo-5-naphthol-7-8ulphonic|aoidB.(6-nitro*4-ohloro- 
2-aiuinopheaol, which is claimed m Fr. Pat. 366,416 of 
1906, this J., 1906, 923, is excepted.) The resulting 
dyestuffs dye wool from acid baths in rod to violet 
shades, which are modified by chroming, to blues, violate, 
and blacks. — T. F. B. 


V,>-PREPARIN6» BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES^ 
YARNS, AND FIBRES. 

(Continued from page 1092.) 

Wool ; Chlorination Of . L. Vignon and J. Mollard. 

(Bee Knecht, this J.. 1892, 181;) BttU. Boc. Ind. 
Mulhonse, 1906, 76, 264—262. ^ % 

Samplbs of wool were submitted to the ootipa of ^chlorine 
under the following conditions: (1) Cblorihe (a) 
dry at the ordinary temperature and at C ; (6) moist, 
at the ordinary temperature and at 60° U (2) Chlorine 
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water in neutral, aeid, and alkaline eolution. (3) Bleaching 
powder ; the aamplea being in one eet of experimentH aftcar- 
wards treated with sodium bisulphite. The wool was 
afterwards dyed with Oranj^ I., and also with Methyl 
Violet. Under these conditions, wool acquires certain 
altered properties: (1) it loses weight, and the elas- 
tioity and tenacity are diminished; '(2) it is moistened 
very easily, and gives deeper and more brilliant shades on 
dyeing. The authors reject the hypothesis of a direct 
combination of wool and chlorine, as free chlorine can be 
detected in the wool by the usual reagents. When treated 
with sodium bisulphite, which destroys the free chlorine, 
the wool retains its new properties. The action of the 
chlorine apjiears to consist in reacting with the organic 
substances to form hydrochloric acid and oxidation 
products by which the molecule is changed and the w^eight 
altered. This action may, in certain cancH, extend to the 
ultimate decomposition of the albuminoid constituents, 
with formation of ammonia, oxalic arud, &c. On the 
large scale the treatment with chlorine is carefully 
regulated. It is, however, sufficient to destroy the 
most prominent parts of the wool -scales, and on this 
account, apparently, the tendency of the wool to felt and 
to shrink, is much diminished. Lastly, the increased 
affinity of chlorinated wool for dyestuffs may l)e due to an 
augmentation of its acidic and basic properties, owing to 
the rupture of some of the chains of amino-acids. — J. (>. C. 

Ekoi.irii 1'atents. 

Textile fibre from reeth or the like ; M dhod of obtaining . 

0. do Hatvany-Deutsch, Jludapest, Austria- Hungary. 
Eng. Pat. 21,708, Oct. 2C, 1005. 

See Ft. Pat. 368,828 of 1905 ; this .T., lOOO. 372.— T. F. B. 

? Manufacture of artificial , J. E. Bousfield, 

lAindon. l^om Jja Hoc. Anon. Fabr. de 8oie Artificiclle 
de’TSabize, Belgium, Eng. Pat. 3,025, Feb. 7, UH)6. 

To unwind skein* of silk in an almost perfect manner, 
yrhen used by manufacturers, the reeling is effected by 
passing the silk from an ordinary reel, u]M)ii which it is 
wound, to a measuring reel, thus forming the silk into 
skeins of given length directly without an intermediate 
winding. — D. B. 

Dressing ‘Or sizing for yarns and other textile nmterials. 

L. Paeolttner, London! Eng. Pat. 15,300, July 6, 1006. 
Ik pieparing dressings bv boiling Hour with water in 
preseno% of acids or alkalis, the finished base has to be 
carefully neutralised before it can be used, whilst by 
treatii]^ starch paste with a solution of chloride of lime, 
a calcium staren compound is formed. A more useful 
and economical product is oVitained by replacing the above 
substances by chlorine wafer or a solution <if sodium or 
potassium hypochlorite, altliough when the former is 
used, the solution has to be carefully neutralised, by an 
alkali before application.— D. B. 

United States I’atents. 

Threfods from collodion^ Machine for producing — -,and 
recove^ring the solvents of nitrocellulose or cellulose. M. 
Danis, Mons, Belgium. U.S. Pat. 834,460, Oct. 30, 1906. 
Bee Ft. Pat. 341,173 of 1904 ; this J., 1904, 864.— T. F. B. 

Dyeing machine, W. H. Fletcher, Paterson, N.J. U.S. 

PaL 834,284, Oct. 30, 1906. 

The machine consists of a frame, supporting rollers with 
gearing attached, in order to give the skeins on mljocent 
rolls such a motion that the portions likely to touch, move 
in the Bai;ne direction. Suitable meant ate provided for 
raising tha frame and the skeins out of the^^liquid, for the 
purposes Of loodi^fg an<3b%nloadiag .— ^ 

Printing vBarpt^ Apparatus for . G. Morton, 

OarUtle. U.8 Vat- 834.396, Oot. 30, 1906. 

8m Bug. Pat. 93U ^ ; this J., 1905, 016— T, F. B. 
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Tesetil^oods : Finishing P Krais, Xlkley, Assignor 

to The Bradford Byers* Astooiataon, Ltd., Bradford. 
U.S. Pat. 834,618, Nov. 6, 1906. 

See Eng. Pat. 18,742 of 1904 ; this J., 1905, 886.— T. F. B. 


Fbskoh Patxkts. 

Silk, artificial, dec. ; Becovtry of the edcohol and eMer 

confatned t» . Soo. pour la Fabr. en Italie de la 

Boie Artif. par le Proo6d4 de Chardonnet. Fr. Pat. 
367,803, July 0, 1906. * 

Tub bobbins on which the ari/fioial fibre is wound are 
washed during the winding process, either with pure water 
or with water containing a oaloium or magnesium salt, 
the latter making the artificial fibre uninfiammable. The 
water is distilled to recover the alcohol and ether. — A. B. S, 

Cellulose threads ; Process of making E. Thiele, 

and Soc. G^n. de la Soie Artifioiello Linkmeyer. Fr. 
Pat. 307,979, July 11, 1006. 

See Eng. Pat. 15,133 of 1906 ; this J., 1906, 1040— T.F.B. 

Silk, artificial; Apparatus for the manufacture of , 

E. Thiele. Fr. Pat. 367,980, July 11, 1906. Under 
Int. Couv., Oct. 20, 1906. 

See Eng. Pat. 16,078 of 1906 ; this J., 1906, 924. — T. F. B- 

Scouring, dyeing, or otherwise treating fabrics, textile, 
materials, and other similar material ; Apparatus 

for . M. Nicholas. Fr. Pat. 368,017, June 23, 

1906. 

See Eng. Pat. 23,509 of UK)5 ; this J., 1906, 1090.— T. F. B. 

Fabrics ; Apparatus for steaming, treating, and drying 

. Mather and Platt, Ltd. Fr. rat. 367,911, 

July 9, UK)6. Under Int. Conv., Aug. 4, 1906. 

See Eng. Pat. 15,951 of 1906 ; this J., 1900, 686.— T. F. B. 

Drying apparatus, with arrangement for umhing, impreg- 
naling, dyeing, healing, or cooling the material. Aktie- 
bolaget vSeparator. Fr. Pat. 368,119, July 17, 1900. 
See Eng. Pat. 16,001 of UK)6 ; this J., 1906, 1081.— T. F. B. 

Printing of fabrics ; Machine for the — — . W. Pickup 
and W. Knowles. Fr. Pat. 367,837, July 6, 1906. 
Under Int, Conv., April 26, 1906. 

The claim is for a printing machine fitted with an arrange- 
ment of cams ana levers whereby the printing rollers 
can be removed from contact with the material, so as to 
cause intermittent printing. — A. B. S. 

Finishing material for braids, laces, or fabrics in horse- 
hair or artificial silk. P. Forest. P>. Pat. 361,769, 
Sept. 9, 1906. 

A HOT aqueous solution of gelatin or other albuminous 
matter is prepared, to which is added at least an equal 
amount of acetic acid. After cooling, alcohol is added. 
This liquid is applied to the materials in a thin layer, and 
allowed to dry in the air, a hot iron being finally passed 
over the surface to render it uniform. — A. B. S. 

Finishing soap [for textiles and paper] ; Manufatixire of 

a . E. Agostini. Fr. Pat. 361,772, Sept. 10, 1906. 

XII., page 1160. 

n 

Cotton impregnated mtk methffiene dUannalc [Anliaejdic 

fabrics] ; Manufacture of . W. Merck. Fr. Pat. 

367,726, July 4, 1906. Under Int. Conv., Fob. 27, 1906. 
The cotton material is treated for about half an hour in 
a boiling concentrated solution of tannin. It is dried, 
and introduced, first into a bath of tartar Emetic, 
and thott itlto a cold bath containing 10 pMte of formalde- 
hydo (40 ^ cent.), 10 parts of common hydrochloric 
acid, and lOO parts of water. The nukterlaf is finally 
washed with soap and dried.— A. B. 8, 



X>M. 15, 1006.] 
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fubrica impregnated untk methylene ditannate 
^^ TAtUviepfk fahrice] ; Manufacture of W. Merck. 

Ft. Pat. 867,72$, July 4, 1906. Under Int. Conr., 
July 7, 1906. 

Thi material ia treated for half an hour with a boiling 
oonoentrated solution of tannin, and then washed in cold 
water in order to remove the excess of the tannin from 
the ootto. The material is then treated in a cold bath 
*oontaiiiing 16 parte of formaldehyde (40 per cent.) and 
16 parts of crude hydrochloric acid per 100 parts of 
water for 1 — hours. It is then washed, pressed, and 
•dried in the air. — A. B. 8. * 

vn.— aoum. alkalis, and salts, 

AND NON-METALLIO ELEMENTS. 

{Continued from page 1096.) 

Molybdic acid ; Itedurtion of %n solution hy molyh- 

^numf and the titration of the reduced solution by means 
: of permanganate. M. Uuiohard. Compt. rend., 1900, 
148, 744--746. 

Whrn neutral or slightly acid solutions of molybdic 
acid arc reduced by means of iiietallio molylxlenum, the 
blue oxide of molyb<lenum (molybdenum molybdate) is 
formed. If, on the other hand, the solutions are strongly 
acid, containing more than 200 grins, of hydrogen chloride 
or 600 grms. of sulphuric acid per litre, tho reduction goes 
further, and the brown oxide is obtained. 'lo this oxide 
the formula MoOg is usually assigned. From tho author’s 
analyais of the brown solution it appears, however, that 
this brown oxide has a composition corresponding to 
MojC^. The molylKieniira was determined in tho brown 
aolution by evaporation to dr^mess and ignition of the 
residue to constant weight ; the oxygen woe determined 
by iitratiom with jHjrnianganate in an atmosphere of 
hydrogen. — A. U. L. 

Alkali carbonates ; Caustitising of by lime. M. Lc 

Blanc and K. J^ovotnv. Z. anorg, Chem., 1906, 61, 
181—201. 

The authors have determined by direct as also by con- 
ductivity methods the solubility of calcium carbonate in 
water at 18'’ and 100° C. The actual amounts dissolved 
at these temperatures are J3 and 21 mgrms. jhu* litre 
rospecstively ; but os fiS and 72 per cent, of these 
amounts re8|»otively arc hydrolysed, the amounts 
actually existing in solution as carbonate are 4 mgrms. 
iwr litre at 18°, and nearly 6 mgrms. wr litre at 100° C. 
With the aid of these data and those uVeady existing for 
the solubility of calcium hydroxide, the authors have 
calculated the equilibrium constants for the reaction of 
•calcium hydroxide on potassium or sodium carbonate; 
and they have also carried out direct experiments, starting 
both from alkali carbonate and lime and from alkali 
hydroxide and calcium carbonate, Tho results, given 
in very great detail in the paper, are summarised below 


Temp. °C 

Solution used. 

Forcentage of total 
alkali converted into 

100 

N/l-NaoCOg 

hydroxide. 

99*1 

100 

2A-NaaC03 

97*2 

100 

3.V-NaaC03 

93*6 

160 

2iV-Na2COa 

97*2 

160 

SAT-NooCOa 

93*3 

18 

A^/l-KsCOa 

98*1 

li) 


92*1 

iV/l-KoCOa 

2A-IC2CO8 

08*8 

100 

97*3 

100 

SA-KaUOa 

92*3 


'Temperatures (and also pressure) are practically without 
inlluenoe on the final result ; the speed of ;^aoti<^ is 
perhaps greater at hi^h er temperatures, Wt the exp^aienta 
show that equilibrium is in eU cases rapidly reached. 
None of the various patents that have been taken out 
for working at hwh temjperaturos or inoreoeed pressures 
liave l^ererore hadf any soientifio foundation, except in so 


far as they all supplied the conditions for rapid work— 
high temperature, thorough agitation, consider«^l< 
excess of lime, On the other hand, the universalladoitria 
practice of not working with a too oonoenttated solutioi 
of alkali carbonate is justified both by the theory of th< 
process and by the experimental resulti.-^J. T. D. 

Aluminium phosphate ;* Transformation of volcanic roeh 

into under the influence of suh^nees of ^ysio' 

logical origin. A. Lacroix. Compt. rend., 1906, 118 
601—664. 

LxnoE deposits of aluminium nhosphate are found on 
the island of St. Thomas and other islands in the gulf oi 
Guinea. This results from the reaction on the traohytea 
and other v ''canic rocks of the islands, of the dung of sea- 
fowl. I^hoi •abates formed in a similar manner from 
I limestone r-icks are well known, but this deoomj^sition 
of silicious rixiks seems not to have lieen before owerved. 
The alkalis contained m the rocks are not present in the 
phosjihete. having no doubt lieen washed out by the 
copious rains to which the islands are subject. — J. T. D. 

Potassium, persulphate ; Behaviour of — ■ — iouHxrds somt 
saline solutions. B. Pajetta. (^ar.. chim. ital., 1906, 
86 [2J, 2i»H— 304. 

The solubility of potassium persulphate in water and in 
saturated solutions of dilferent salts at 12° C. was deter- 
mined ; the results are expressed in grms. per 100 c.c. ; 
Water, 3*181; sodium sulphate, 5‘987 ; sodium bisulphate, 
8-72 ; disoilium phosphate, 4‘693 ; borax, 3*796 ; sodium 
nitrate, 19*143; sodium carbonate, 6*613? sodium 
bicarbonate, 4*947 ; 'jxitasaiurn sulphate, 0*792 ; potassium 
bisulphate, 0*329 ; potassium nitrate, 0*896 ? potassium 
carbonate, 0*0118; jiotosHiuui bicarbonate, 0*809; 
magnesium suluhate, 2*961, and calcium sulphate, 3*37. 
It will 1>€» seen tnat the solubility of potassium persulphate 
is greater m presence of sodium salts and less in presence oi 
7>ota.s8ium salts than in jmre water. The scmi^Sity in 
solutions of sodium salts is a function of the oonuenlration 
of sodium in the solution, equal volumes of Solutions 
containing equivalent quantities of different sodium 
salts dissolving equal amounts of persulphate. Aooordlng 
to tho autho those results show that in presence of sodium 
salts double dcoorn position takes place according to the 
equation: K2S2G8 + Na2^S04-NaoS208*f 11-804, (Se^ 

also this J., 1906, 1068.)— A. S. 

Bariinn ferrate ; Properties of . E. Baaehji(B|| Clax, 

obim. ital. 1906, 86 [2j, 282— 28A 
lUiUTTM ferrate, RaFeO^.HgO, is scarcely. d|tad ipon 
by sulphuric acid at the ordinary temperature, but is 
attacked immediately by hydrochloric and nitric acids. 
With dilute hydrochloric acid, chlorine is evolved^ and 
the solution is coloured red ; after some days the evolution 
of chlorine ceases, and the rod colour disappears ; barium 
chloride and ferric chloride are found in tho solution. A 
red coloration is also produced when the ferrate is dooom- 
poBcd by very dilute nitric (evolution of ozone), acetic 
(evolution of carbon dioxide), oxalic, formic, citric, and 
salicylic acitls. No rod coloration is product when the 
ferrate is decomposed by carbonic acid or by hydrocyanic 
acid ; in the latter case, metallic ilon and 'barii^fin ferri- 
c vatiide are formed. It is probable that the redoi^oration 
is due to the presence of FcO/' anions in $k>It^bn, tho 
properties of barium ferrate resembling those of peroxides. 

—A. S. * 

Carbon monoxide ; Action of — — on steam at red heat^ 
uml action of hydntgen 07h carbon dioxide. A. Gautier. 
Bull. Soo. aiim. 1906, 85. 929—934. 

UoufiacrABD (Bull Soc. Chim., 1901, 26, 484) dotermmed 
the ratio, CC/CCij, m the equilibrium l^tween carbon 
mouoUdde, steapd, carbon dioxide, and hydrogen at 
different temperatures ; ^ and Hahn {Z. pbysik. Uhem., 
1903, 706 j 44, 513 ; 1904, 46, 7^ this JT^1008, 1038) 

detenUined tho coefficient, K « at different 

temperatures. The author shows that ^hen a euvrant of 
oarbbu mofiaxide, mixed with a^^varying exe^ Of steam 
is passed through a porcelain taba%aatsd to 120(7**^ 126(fC.t 
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at the rate of about 1 litre of the mixed ga808 per hour, or 
when a dry mixture of equal volumes of carbon dioxide 
and hydrogen is similarly treated at 1800°, the reaoticm 
procot^B until the volume of hydrogen is about double 
that of carbon monoxide. The react ions correspond 
with the equations : 

3 C( ) + 3 H;( ) =r CO + HjjO + 2H2 + 2CO2. 

8CO2 + 3H2 == CO + HgO + 2H2 + 2CO2. 

Under these conditions, any mixture of oarl»on monoxide, 
steam, hydrogen, and carbon dioxide tends towards the 
oomnosition, GO + H2O + 2H2 + 2CO2. Small quantities 
of formic acid, but no formaldehyde, are produced. 
These results are discussed w’ith reference to the compo- 
sition of volcanic gases, and attention is directed to the 
ocourrence of formic acid in certain hot mineral springs 

- - A. T. L. 

HydrofiuoaUicic acid ; Determination of — — . L. Schucht 
and W. Mdller. A'XUI., page 1170. 

Dithionic acid and dithionatea ; Analt/aia of . R. H. 

Ashley. XXIII., imge 1170. 

Chlorine and bromine ; iieparaiion of — - in acid sdulion 
by hydrogen 'peroxide. I*. Jannasoh. XXIll., page 1176. 

Borax Production of . The United States Mineral 

Resources, 1905. [T.R.] 

Tiiic prcaluction of borax during 1905 was almost entirely 
esonfined to California. Only small quantities are ever taken 
From the marshes of Nevada during the summer mouths. 
The total output of crude borax in the United States fqr 
1905 was 46,334 short tons, valued at 81,019,154, as 
against 45,647 tons, $698,810, in 1904, an increase of 
587 tons, 3320,334. Erom 2 to 4 tons of crude borax 
ir© required to make 1 ton of pure anhydrous boric acid. 
When the crude product, worth at the mines from $15 to 
$50 per ton, is rennod, it is worth on the market from $120 
bo $140 per ton. No pure borax is shippe^l, about six- 
levenths of the total product being only 25 per cent. ore. 
The crude material, as it comes from the ground, varies in 
iioric acid content from about 5 per cent, to about 35 
cent. 

Cranium aodium acetate ; U.S. Cmtoma Deciaion. Oil, 
Paint, and Drug Rop , Oct. 22, 1906. [T.R, j 
[HB protest of the importers was sustained regarding the 
luty on pM^ohandise invoiced os ** uranium and sodium 
loetadh*” The importation was assessed at the rate of 
!6 p&t cent.j ad tw/orern, under paragraph 3 of the Tariff 
liot, as a ohemical coiiqiound, and was claimed to l>e free, 
mder paragi'aph 691 of the same Act. From the evidence 
iresented, the merchandise was found to bo a double salt 
if uranium, and therefore entitled to free entry, as claimed. 
?he decision of the collector was accordingly reversed. 

English Patents. 

Citric acid and concenirated sulphuric acid ; Production 

of concentrated from nitroaulphonic acid ami 

nitrous mlphuric acid. Det Norske Aktiosolskab f. 
Elektrokemisk Ind., and B. F, Halvorsen, Christiania. 
Eng. Pat. 3680, Fob. 14, 1906. Under Int. (kmv.. 
Fob. 15, 1905. 

EK Ft. Pat. 303,167 of 1906 ; this J., 1906, 847.™T.F.B. 

lypochlorile solutions ; Manufacture of by electro- 

lytic methds. W. P. Digby. Eng. Pat. 21,949, Oct. 28, 
1906. XIA., page 116^ 

; Process and apparattis for separating [c.g.. 

oxygren /rom the (*♦>]. A. A. Humphrey, London. Eng. 
Pat. 14,809, July 18, 1905. 

'he process is based upon the different solubilities of 
ascB in water, and is intended especially for separating 
ixygcn from the air. Water flows from a reservoir into a 
uiinel disposed above the open funnel-shaped top of a tall 
ertical pipe. The upper funnel has a piece of gauze 
tretohed across the bottom in order to break up the 
tream of water. Air is drawn in by the water through 


the space between t^e funnels, and as the mixture of air 
and water desoonds, the nitrogen and oxygeU are dissolved 
according to their respective solubilities, and to the 
pressure (height of the column of water). The lower 
end of the pipe opens into a closed tank, from the top of 
which a second pipe ascends for the escape of undksolvod 
gases. The water containing the dissolved gases is 
withdrawn from near the bottom of the tank, and forced 
by a circulating pump up a third pipe to the water reservoir 
at a higher level than the top of the first vertical pipe. 
In the reservoir, owing to the low pressure, the dissolved 
gases (air enriched in oxygon) escape, and are withdrawn, 
and either utilised directly or‘ i>a88ed through another 
similar apjiaratus, or through the same apparatus again. 
The water is used over agam. Various modifications of 
the apparatus are described. — A. S. 

Oxygen gas ; Means for generating . R. von Poregger, 

New York. Eng. Pat. 11,979, May 22, 1906. Under 
Int. Conv., Feb. 8, 1906, 

See Fr. Pat. 300,524 of 1906 ; this J.. 1906, 1045. Refer- 
ence is directed, under Section 1, Subsection 2, of the 
Patents Act, 1902, to Eng. Pats. 21,372 of 1897, and 
20,430 of 1898.— T. F. B. 

Oxygen ; Preparation of by the decomposition of 

oxygenated salts. G. F. Jaubert, Paris. Eng. Pat. 
12,246, May 25, 1906. Under Int. Conv., May 29, 1906. 
See Addition to Fr. Pat. 350,377 of 1904 ; this J.. 1906^ 
886.- -T. F. B. 

United States Patent. 

Nitric acid ; Apparatus for miking , 0. H. U. 

Brvinler, I.*eip8io-Gohlj8, Germany. U.S. Pat. 834.257» 
Oct. 30, 1906. 

See Eng. Pat. 5862 of 1906 ; this J., 1906, 846.— T. F. B. 

I. 

Fesnoh Patents. 

Sulphuric acid ; Apparatus for the concentration of . 

A. (iaillard. Fr. Pat. 367,376, Juno 23, 1906. 

The acid to be concentrated is sprayed from an atomiser 
at the top of a cylindrical tower. In its passage down 
the tower it meets hot products of combustion from an 
auxiliary stove ; these gases enter near the bottom of 
the tewer and emerge by a pipe in the top, which leads 
them to the chimney, through a scrubbing tower filled 
with coke. Just below the inlet nij,>© for the hot gasea 
is placed a perforated plate on which the acid collects, 
and through which it drops into a shallow trough at the- 
base of the tower. This trough is cooled by a spiral cold 
water pjfie inside it, and outside it another cold water 
pipe. The top of the tower, mode of lead, meets the 
walls in a hydraulic seal : the walls ate of stone, with or 
without an outer coating of lead. — A. G. L. 

Alumina ; Process for the preparation of pure . H. 

Arsandaux. Fr. Pat. 361,7tMi, Sept. 13, 1906. 

Lyes of sodium aluniinate, such as those occurring in- 
the lixiviation of the product obtained by fumacing a 
mixture of liauxite with sodium carbonate, and containing 
silicates, arc treated with sodium carbonate solution, 
and then with an equivalent quantity of milk of lim|a 
or with finely divided or recently precipitated calcium* 
carbonate, in order to form calcium silico-aluminate, 
which is separated by filtration. Aluminium hydroxide 
is then precipitated from the cleared solution by carbon 
dioxide in the usual manner. — E. 8. 

# 

Aluminium hydroxide and aluminates ; Process for tho 

manufaclure of . Chem. Fabr. Griesheim-Elektron. 

Fr. Pat. 367,728, July 4, 1906. Under Int. Conv.,. 
Nov. 24, 1906. 

Bauxite is heated to a temperature between 180* and 
200* 0. in an open vessel, and a strong boiling hot solution 
of potassium hydroxide (in the proportion indicated by 
Al80a:Naj|0, or KjjO»=i;i‘3_l‘5) ^ gradually added. 
The heating is continued for half an hour or more, after 
which the potaMium aluminate formed is extracted and 
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treated as usual. Sodium hydroxide mav be substituted 
for the potassium hydroxide, but in this case a final 
heating to about 600° C. is necessary. — A. G. L. 

Aluminium compoundJi ; Process for the memufaeture of 

. E. L. Rmman. Fr. Pat. 367,766, duly 4, 1906. 

MnfSBAXa oontaining aluminium, such as aluminium 
silioatoa, bauxite, kaolin, and felspar, are finely powdered 
and intimately mixed with an ammonium salt, preferably 
ammonium sulphate or oliloride. The mineral may ^ 
used in the crude state or after a proliniinary oaloination. 
The mixture is then heated to* temperature at which the 
ammonium salt is dissociated, an aluminium salt and free 
ammonia being formed. The aluminium salt is leached out 
of the residue with water ; aluminium hydroxide mav bo 
made from it by treating it with the ammonia evolved 
during the reaction, the ammonium salt being regenerated. 
If al^Iis axe present in the mineral, their salts will also 
be found in the solution. Wlien ammonium chloride is 
employed as the decomposing avent, sublimed aluminium 
cliloriae may be obtained from the mixture by first heating 
under a pressure of 2 to 3 atmospheres at 360° C. until 
no more ammonia is evolved, and then lowering the 
pressure whilst maintaining the temperature. — A. G. L. 


H f/poeulphites [hydroevlphites] ; Production of dcihle . 

Badisohe Anilin und Soda Fabrik, Fr. Pat. 307,624, 
June 6, 1906. Under Int. Conv., Nov. 8, 1905. 


CALOitTM hyposulphite, precipitated by sodium hypo- 
sulphite from calcium oliloride solution, is filtered off, 
washed . with water, and with alcohol, and the alooholio 
paste is incorporated with finely powdered quicklime. 
After removal of tlio bulk of the alcohol, the mass is dried 
in a vacuum, and preserved in hermetically closed vessels. 
Lime may be replaced in the process by the oxides of other 
alkaline-earth metals, or by the dry hydroxides of alkali 
metals. Reference is made to Fr. Pat. 300,736 of 1900. 
(Compare Eng.«Pat. 18,852 of 1900 ; this J., 1901, 988.) 

— E. S. 


Cyanogen eompounda ; Preparation of from vinasse, 

Chem. Fabr. Sohlempe, G.m.b.H. Fr. Pat. 307,602, 
June 28, 1W6. Under Int. Conv., Jan. 16, 1906. 

Thb tar produced in the destructive distillation of vinasse, 
oontaining nitrogen, is, according to one process, partially 
burned \^th acoess of air, and the mixture of gases and 
vapour is passed through a highly heated tube to induce 
the formation of cyanogen. Another process consists in 
distilling the tar, without contact of air, direct into a 
carburetter used in the production of water-gas, the 
transformation into cyanogen being effected when these 
vapours and the water-gas traverse the superheater raised 
to a very high temperature. It is statoa that thus the 
nitrogen in both the tar gases and in the water-gas is 
transformed into cyanogen, whilst the carbon compounds 
in the former servo to enrich the latter. — E. S. 

Jtidural aalte from mineral uxUers ; Apparaiua for extraction 

Qf evaporation on a vxUer-baiK J. J. Deprin. 

Fr. Pat. §67,7fe July 4, 1900. 

The mineral water, after undergoing a preliminary con- 
centration in an ordinary steam boiler, is heated in a series 
of rectangular enamelled basins with concave bottoms, 
supporhed in a water-bath. The water-bath is heated by 
a fttm*i«j» and is provided with a filling hole, a vapour- 
escape pipe, and an emptying pipe and tap. The contents 
of the basins ore kept in movement by oscillating agitators 
susjHmded by hollow arms from a hollow shaft, and the 
solids are left as crystals in the basins. — W. M. C. 

Olucina\ Serbia) ; Proeeaa for separating from nlumina 

and ironH^amda and acid aaUa^ eapecudly by carbonic acid 
and alkali bicaH>owdea. F. Bran and Q. van Oordt. 
Fr. Pat. 367,861, July 7, 1906. Under Int. Conv., 
July 16. 1906. 

AfaUXTURB of the hydroxides of gluoinum [beryllium] 
aluminium, and iron is treated with a solution of sodium 
oarbonatb and with carbon dioxide; or with sodium 
bioarWate solution, the proportion being maintained of 
at least 1 mol of tiie aodiom sidt to one m the gluoinum 


hydroxide. Under these conditions, the gluoina dissollros 
Or, the hydroxides may be treated with an alkaline lye, 
the solution being filtered from any undissolved iron 
hydroxide, and carbon dioxide passed through until 
the alkali is bicarbonated, when the glucina alone reniaiua 
in solution. — E, S. 


VUL--GLA5S* POTTERY. AND ENAMELS. 

{Continued from page 1096.) 

English Patknt. 

Emmdling or glazing mdallio and other surfaces; Proceao 

of . W. Atkinson, Shipley, Yorks, and J. Smith, 

Bradford. Eng. Pat. 12,664, May 31), 1906. 

The metaUio articles to be coated are first cleaned with 
sulphuric acid, after which a flux is applied. Tliis oonaista 
of 130 parts of white opal cullot, 20 of sodium bicarbonate, 
and 12 of boric acid, for wrought- iron or steel articles ; for 
cast iron, a flux consisting of 130 parts of white opal cullet, 
25 of sodium bicarbonate, and 13 of boric acid, is used. 
In either case the flux is flrst melted, run into water, and 
powdered before it is applied. The coated article is then 
dried and fired. The cold article is covered with a 
second coat of white opal cullet, or flint glass, or soda glass, 
also previously melted, run into water, and powdered. Thfr 
second coat is allowed to dry, after which the article is 
again fired, preferably to a temperature just below the 
melting point of the metal. Broken porcelain may be 
sulistituted for the glass, but in this case the porcelain it 
heated only to redness, not fused, before it is wown into 
water and powdered. Pottery may be enamelled in tho 
same way, — A. G. L. 

Unitbi> St'ates Patbnt. 

Qlasa plates ; Manufacture of . B. C. White, C^oago, 

m. U.H. Pat. 836,148, Nov. 6, 1906. 

The method described of manufacturing glass plates oonsista 
in depositing a mass of glass upon a table iMtween two 
rollers, moving the rollers along the table to spread a 
portion of the glass into a sheet, and then reversing tho 
direction of movement of the two rollers and introdooing 
a fabric or web between the portion of glass spread iiito a 
sheet and the roller effecting the spreading or^ration, and 
by the action of the other roller. Spreading the remaiAhli|[ 
portion of glass into a sheet over and upon the fabfK#,^ . 
web, and the sheet previously spreaa. The axes 
the two rollers are linked together so that the rollers 
move forwards and backwards as a single body ovelr thw 
table. (See also U.S. Pats. 806,609 and 805,610 of 1906 ; 
this J., 1906, 20.)— W. C. H. 


Fubnou Patents. 

Olass-mdting furnaces ; The “ monolithic ” tank and ito 

application to . J. Lecomte-Fallour ot Cie. First 

Addition, dated Jirne 18, 1900, to Fr. Pat. 346,012, 
Sept. 2, 1904. (See Eng. Pat. 19,007 of 1904 ; this J., 
1906, 91). 

This addition to the principal patent is for an arrange- 
ment for the continuous supply of material to the “ mono- 
lithic " tank to avoid the repeated cooling of the moss of 
molten glass by intermittent additions of cold material, 
to economise material, to protect the ** sidge and the 
tanka, and prevent clogging of the regenerators by molten 
material dripping into them. The arrangement augges^ 
is either a trough or boat to oontain the materials, which 
is placed over melting compartment of the tonk, and 
provided vrith an oxNining for the molten material to fall 
into the compartment, or a shoot, on which the materials 
are gradually melted by the beat of the furnace, and slide 
into the melting compartment. — W. C. H. 

Enamels ; Proeeaa for ilic tnansifacturt of vHriHobU — — ^ 
P. Wagret. Fr, Pat. 367,613, April 12. 1906. Under 
Int. Oohv., Harph 17, 1906. 

The vitrifi)sbi» snamels are produced by the employ^nt ol 
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the tollowinff materiala :~<^For led : Minium. Pari# »®d, 
grey earth C'Teire griee ”), borax. For block: indigo 
blue. For white : fluorepor.— W. C. H. 

DL— buhdimg hatbrials, olats, 

HORTABS. AND CEMENTS. 

{Continued from page 1098.) 

Wood ; Effect of moisture on the strength and stiffness of 

. United States Forest Service Rep. Eng. and 

Min. J,, Nov. 10, 1906, 866. 

Thu United States Forest Service has studied this subject, 
with the following results : — The relation of moisture to 
atrength follows a definite law. Proper drying greatly 
increases the strength of all kinds of wood, the amount of 
increase depending upon the s[>ecies and the degree of 
dryness. For example, the strength of a piece of un- 
seasoned red spruce may be increased over 400 jw^r cent, 
by a thorough drying at the torxiperature of boiling water. 
►Strength deoreasea again, however, as the wood reabsorbs 
moisture. Air-dried wood, ]>rotect«d from the weather 
and containing 12 per cent, ot nioislure. is from 1 *7 to 2-4 
times stronger than when gr♦^cn, according to the species. 
Stiffness is also increased by drying. These conclusions, 
however, are drawn from small-sizcil pieces, not exceeding 
4 by 4 in. cross- section. Large timbers require years of 
drying before the moisture is reduced to the point at which 
strength begins appreciably to increaHe. More or less 
“ checking ” always 0 <!cwr 8 when large timbers dry, 
and if this “ checking’* be excessive it may cause enough 
weakness to counter- balance the strength gamed by the 
drying. Consequently it is not safe to assume that the 
average strength of large so-called seasoned timbers is 
much greater than that of green or wet ones. The fibre- 
saturation j*oint of a number of spt'oics has been detcir* 
mined, This^ point, which varies with conditions and sweics 
of wood, designates the percentage of water which will 
saturate tho fibres of tne wood. It has been found 
that, under normal conditions, a given kind of wood 
fibre will absorb a definite amount of moisture ; additional 
water simply fills the pores of the wood. Only that water 
which permeates the wood fibre has an inlluence upon 
strength. For the following species, the saturation point 
occurs at the given iioroontage of moisture based on the dry 
weight of tho wooa : Longleaf pine, 26 ; red spruce, 31*; 
chestnut 26 ; loblolly pine sapwood, 24 ; red gum, 26 ; 
rid fir, 23 ; white asn, 2()*6 ; Norway pine, 30 ; Western 
tamarack, 3f-> per cent. Prolonged soaking in cold water 
does not reduce the strength of green wood below that at 
its fibre-saturation point, provided it remains m porfect 
condition. When wood has been dried and is resoaked, it 
becomes slightly weaker than wlien green. Wood soaked 
in heated water absorbs more moisture. This causes a 
Tednetion in strength and stiffness, as is seen in wood 
steamed for bending. 

Enoh.hh Patents. 

Stone, artificial, from slag ; Manufacture of . W. 

Schumacher, Osnabriick, Germany. Eng. Pat. 18,800, 
Kept. 18, 1906. 

In this process for tho manufacture of artificial stone, 
slag is first Bubjected to a coarse disintegrating process, 
and after being healed by steam, and with or W'itliout 
a small admixture of lime, but. without, admixture of other 
silicious material, is pressed into blocks, which are ready 
for use within a short time after their production. Tho 
blocks so jwe pared may be subjected to a hardening 
process by means of steam under pressure. — "W, C, H. 

Stones, artificial, and other plastic articles ; Manufacture 

of , W. J, Apperlcy and F. J. D. Hullinghorst, 

London. Eug. Pat. 17,669, Aug. 3, 1006. 

Two parts by weight of a solution of lead acetate at 
10®-Tnj^ B, added to 1 mrt of ammonia (sp. gr., 
jslear solution obtained on standing {10 to 
^ magnesium chloride eolution 
^ Of the mixed solution, 1 part 


is added to i — 1 part of burnt magnesite, various 
organic or inorganic sobstanoes being added as filling 
materials. Liquid oils, or fats, may be Used for this 
purpose, after mixing them with a solution obtained by 
acting with caustic potash solution (at 15 ^ — W B.) on 
powdered resin. To produce a material resisting moisture , 
cold, and heat, bituminous materials oar tar may be added 
to the solution obtained on dissolving barium dioxide 
iu hydrochloric acid, and this mixture used as filling 
material. — A. G. L, 

Drying ; Apparatus for <, suUahle for bricks, timber, 

and other purposes. W. B. Hughes, London, Eng. 

Pat. 21,816, Oct. 26, 1906. 

A DBYiNO chamber, provided with doors and shelves to 
support the materials to be dried, is built over a trench. 
In the ujiper part of the latter a number of horizontal 
ipes are arranged through which steam or some Other 
eating medium can bo jpassed. A blast of air is delivered 
by a fan into a perforated pipe placed below the heating 
pipes, the perforations being made progressively larger 
the furtlier they are from the point at which the air 
enters. The air passes uii, around and between the 
beating pi |»e8, and then around and between the materials 
on tho shelves of the drying chamber, aii<l finally escajies 
along with the vapour given off tlu'ough openings in the 
Hides. —W'. 11. C. 

Stucco '; Manufacture of . .L Y. Johnson, London. 

From H. Koepp und Co., Oestrich on Rhino, Germany. 

Eng. J‘at. 4503, Feb. 23, 1906. 

See Ft. Pat. 363,604 of 1906 ; this J., 1906, 848.~-T. F. B. 

Uniteu States Patents. 

Clay products Drtfcr for . R. W. Lyle, New York. 

U.S. Pat. 834,684, Oct. 30, 1906. 

The dryer consists of one or more drying tunnels or com- 
partments. The products of combustion from a system 
of kilns are conveyed to a main fiue chamber, which 
extends across one end of the drying compartments, and 
is contained entirely within the dryer, in which tho radiating 
top of the flue is directly exposed. Longitudinal heat- 
radiating Hues are arranged in the drying compartments, 
and are connected with the main flue chamlier, from which 
they can be indeiiondently closed. The ends of the 
longitudinal Hues that enter the m^in fiue chamber 
are supported by the wall of the main flue and a 
second wall a little outside it, tho space between the 
walls being filled with packing to form a loose-joint 
connection. Forced draught can be produced in the 
fide chamber, and in any of tho longitudinal flues that 
are iu open communication with it at the time. The 
fines are ])rovido(i with optmings, that can Ih) closed with 
covers, when necesHary, for the poHsage of products of 
combustion from the flues. — W. C. H. 

[Mortar^ Composition of matter, M, W. Beique, Colorado 
Springs, Colo. U.S. Pat. 834,252, Oct. 30, 1906. 

The composition described consists of unslakod lime 
(1(X) lb.), plaster of Paris (200 lb.), and tailings from ore 
that has licen treated by a cyanide process (2000 lb.). 
These are mixed together with enough water to give the 
desired consistency to the mass, and common saud is 
added “ to overcome excess of slimes ” in tho tailings ; 
hair or fibre may also be added. —W. C. H. 

Cement ; Manufact.ure. of hydraulic , and apparatus 

therefor, B. Enright, South Bethlehem, Pa. U.S. Pat. 

834,374, Oct. 30, 1906. 

Tub process described consists in passing the highly 
heated gaseous products of combustion and decomposition 
issuing from a rotary cement kiln through a charge of 
cement- forming materials iu a vertical kiln^ to which the 
sensible heat of the gases is imparted. The whole or part 
of the carbon dioxide produced in the vertical kiln is 
reduced to carbon monoxide and returned to the vertical 
kiln, and there again buijtied to the dioxide while calcining 
tho charge of material in the kiln. The apparatus oom • 
prises a rotary kiln connected at its upper end with^the 
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treated as usual. Sodium hydroxide mav be substituted 
for the potassium hydroxide, but in this case a final 
heating to about 600° C. is necessary. — A. G. L. 

Aluminium compoundJi ; Process for the memufaeture of 

. E. L. Rmman. Fr. Pat. 367,766, duly 4, 1906. 

MnfSBAXa oontaining aluminium, such as aluminium 
silioatoa, bauxite, kaolin, and felspar, are finely powdered 
and intimately mixed with an ammonium salt, preferably 
ammonium sulphate or oliloride. The mineral may ^ 
used in the crude state or after a proliniinary oaloination. 
The mixture is then heated to* temperature at which the 
ammonium salt is dissociated, an aluminium salt and free 
ammonia being formed. The aluminium salt is leached out 
of the residue with water ; aluminium hydroxide mav bo 
made from it by treating it with the ammonia evolved 
during the reaction, the ammonium salt being regenerated. 
If al^Iis axe present in the mineral, their salts will also 
be found in the solution. Wlien ammonium chloride is 
employed as the decomposing avent, sublimed aluminium 
cliloriae may be obtained from the mixture by first heating 
under a pressure of 2 to 3 atmospheres at 360° C. until 
no more ammonia is evolved, and then lowering the 
pressure whilst maintaining the temperature. — A. G. L. 


H f/poeulphites [hydroevlphites] ; Production of dcihle . 

Badisohe Anilin und Soda Fabrik, Fr. Pat. 307,624, 
June 6, 1906. Under Int. Conv., Nov. 8, 1905. 


CALOitTM hyposulphite, precipitated by sodium hypo- 
sulphite from calcium oliloride solution, is filtered off, 
washed . with water, and with alcohol, and the alooholio 
paste is incorporated with finely powdered quicklime. 
After removal of tlio bulk of the alcohol, the mass is dried 
in a vacuum, and preserved in hermetically closed vessels. 
Lime may be replaced in the process by the oxides of other 
alkaline-earth metals, or by the dry hydroxides of alkali 
metals. Reference is made to Fr. Pat. 300,736 of 1900. 
(Compare Eng.«Pat. 18,852 of 1900 ; this J., 1901, 988.) 

— E. S. 


Cyanogen eompounda ; Preparation of from vinasse, 

Chem. Fabr. Sohlempe, G.m.b.H. Fr. Pat. 307,602, 
June 28, 1W6. Under Int. Conv., Jan. 16, 1906. 

Thb tar produced in the destructive distillation of vinasse, 
oontaining nitrogen, is, according to one process, partially 
burned \^th acoess of air, and the mixture of gases and 
vapour is passed through a highly heated tube to induce 
the formation of cyanogen. Another process consists in 
distilling the tar, without contact of air, direct into a 
carburetter used in the production of water-gas, the 
transformation into cyanogen being effected when these 
vapours and the water-gas traverse the superheater raised 
to a very high temperature. It is statoa that thus the 
nitrogen in both the tar gases and in the water-gas is 
transformed into cyanogen, whilst the carbon compounds 
in the former servo to enrich the latter. — E. S. 

Jtidural aalte from mineral uxUers ; Apparaiua for extraction 

Qf evaporation on a vxUer-baiK J. J. Deprin. 

Fr. Pat. §67,7fe July 4, 1900. 

The mineral water, after undergoing a preliminary con- 
centration in an ordinary steam boiler, is heated in a series 
of rectangular enamelled basins with concave bottoms, 
supporhed in a water-bath. The water-bath is heated by 
a fttm*i«j» and is provided with a filling hole, a vapour- 
escape pipe, and an emptying pipe and tap. The contents 
of the basins ore kept in movement by oscillating agitators 
susjHmded by hollow arms from a hollow shaft, and the 
solids are left as crystals in the basins. — W. M. C. 

Olucina\ Serbia) ; Proeeaa for separating from nlumina 

and ironH^amda and acid aaUa^ eapecudly by carbonic acid 
and alkali bicaH>owdea. F. Bran and Q. van Oordt. 
Fr. Pat. 367,861, July 7, 1906. Under Int. Conv., 
July 16. 1906. 

AfaUXTURB of the hydroxides of gluoinum [beryllium] 
aluminium, and iron is treated with a solution of sodium 
oarbonatb and with carbon dioxide; or with sodium 
bioarWate solution, the proportion being maintained of 
at least 1 mol of tiie aodiom sidt to one m the gluoinum 


hydroxide. Under these conditions, the gluoina dissollros 
Or, the hydroxides may be treated with an alkaline lye, 
the solution being filtered from any undissolved iron 
hydroxide, and carbon dioxide passed through until 
the alkali is bicarbonated, when the glucina alone reniaiua 
in solution. — E, S. 


VUL--GLA5S* POTTERY. AND ENAMELS. 

{Continued from page 1096.) 

English Patknt. 

Emmdling or glazing mdallio and other surfaces; Proceao 

of . W. Atkinson, Shipley, Yorks, and J. Smith, 

Bradford. Eng. Pat. 12,664, May 31), 1906. 

The metaUio articles to be coated are first cleaned with 
sulphuric acid, after which a flux is applied. Tliis oonaista 
of 130 parts of white opal cullot, 20 of sodium bicarbonate, 
and 12 of boric acid, for wrought- iron or steel articles ; for 
cast iron, a flux consisting of 130 parts of white opal cullet, 
25 of sodium bicarbonate, and 13 of boric acid, is used. 
In either case the flux is flrst melted, run into water, and 
powdered before it is applied. The coated article is then 
dried and fired. The cold article is covered with a 
second coat of white opal cullet, or flint glass, or soda glass, 
also previously melted, run into water, and powdered. Thfr 
second coat is allowed to dry, after which the article is 
again fired, preferably to a temperature just below the 
melting point of the metal. Broken porcelain may be 
sulistituted for the glass, but in this case the porcelain it 
heated only to redness, not fused, before it is wown into 
water and powdered. Pottery may be enamelled in tho 
same way, — A. G. L. 

Unitbi> St'ates Patbnt. 

Qlasa plates ; Manufacture of . B. C. White, C^oago, 

m. U.H. Pat. 836,148, Nov. 6, 1906. 

The method described of manufacturing glass plates oonsista 
in depositing a mass of glass upon a table iMtween two 
rollers, moving the rollers along the table to spread a 
portion of the glass into a sheet, and then reversing tho 
direction of movement of the two rollers and introdooing 
a fabric or web between the portion of glass spread iiito a 
sheet and the roller effecting the spreading or^ration, and 
by the action of the other roller. Spreading the remaiAhli|[ 
portion of glass into a sheet over and upon the fabfK#,^ . 
web, and the sheet previously spreaa. The axes 
the two rollers are linked together so that the rollers 
move forwards and backwards as a single body ovelr thw 
table. (See also U.S. Pats. 806,609 and 805,610 of 1906 ; 
this J., 1906, 20.)— W. C. H. 


Fubnou Patents. 

Olass-mdting furnaces ; The “ monolithic ” tank and ito 

application to . J. Lecomte-Fallour ot Cie. First 

Addition, dated Jirne 18, 1900, to Fr. Pat. 346,012, 
Sept. 2, 1904. (See Eng. Pat. 19,007 of 1904 ; this J., 
1906, 91). 

This addition to the principal patent is for an arrange- 
ment for the continuous supply of material to the “ mono- 
lithic " tank to avoid the repeated cooling of the moss of 
molten glass by intermittent additions of cold material, 
to economise material, to protect the ** sidge and the 
tanka, and prevent clogging of the regenerators by molten 
material dripping into them. The arrangement augges^ 
is either a trough or boat to oontain the materials, which 
is placed over melting compartment of the tonk, and 
provided vrith an oxNining for the molten material to fall 
into the compartment, or a shoot, on which the materials 
are gradually melted by the beat of the furnace, and slide 
into the melting compartment. — W. C. H. 

Enamels ; Proeeaa for ilic tnansifacturt of vHriHobU — — ^ 
P. Wagret. Fr, Pat. 367,613, April 12. 1906. Under 
Int. Oohv., Harph 17, 1906. 

The vitrifi)sbi» snamels are produced by the employ^nt ol 
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f reater as eithor tho chromium or the oarbou increases. 

he mechanical properties of these steels are in every case 
similar to those of the corresponding nickel steels, the effect 
of the chromium being, however, to raise tho breaking 
stress and the elastic limit without sensibly lessening 
the elongation or the rcsistanoe to shook ; but iho chrome- 
nickel steels containing carbide (a structure not met with in 
nickel steels under the same conditions) are brittle, though 
having medium values for elongation. Qucnchhxg a 
pearlitic chromc-niokel steel increases the breaking 
stress and elastic limit to a greater extent than in the 
corresponding nick(5l steel or chromium stool ; it ikto- 
ducos little effect on a martensitic chrorae-nickel steel, 
softens a y-iron steel slightly whilst not sensibly changing 
its microgranhic structure, and is without action on a 
carbide steel unless the initial tem|)erature be above 
1200'* C. HehecUing softens slightly all the chrome-nickel 
steels, without sensibly altering their structure. Cemcn- 
tation affects them as it does tho nickel steels. The only 
chrome-nickel steels which seem capable of industriftJ 
application are the pearlitio and y-iron steels ; the 
former are much harder after quenching, and the latter 
have a much higher elastic limit than the c.orros} vending 
nickel steels. By cementation, a pearlitic chromo- 
nickel steel yields a steel with an outer martensitic shell 
much harder than that yielded by a nickel steel under 
similar treatment. — J. T. 1). 

Amnwnia-copper^Gt/anide process. [Gold extraction, j E. 
Le Gay Broreton. Inst. Min. and Met., Bulletin Ko. 26, 
27~'31. 

Thib author shows that when an ammoniacal copper 
solution is titrated with an alkali cyanide, a certain 
amount of free cyanide is indicated by silver nitrate, not 
only when the solution is decolorised, but at all stages of 
tho titration. This is the case both with ammonium 
cyanide and potassium cyanide, and appears to be due 
to ordinary mass action, a greater excess of ammonium 
hydrate in the solution causing a greater excess of 
free cyanide. This free cyanide always increases, on 
standing, up to a certain point (two days), after which it 
remains constant, the increase possibly being due to the 
breaking'down of the last of the cupric cyanide. The 
addition of more ammonia to a decolorised solution does 
not cause a return of the blue colour even after prolonged 
standing (three months), unless the free cyanide is also 
removed. In extracting gold by means of the ammonia- 
copper -cyanide process, the best results with a 0»25 jxvr 
cent, solution of potassium cyanide wore obtained in the 
presenoe of only 0*11 per cent, of ammonia, from which 
it appears that the effioienoy deivends mainly upon the 
quantity of cyanogen liberated by the decomposition 
of the cupric cyanide to cuprous cyanide, and not merely 
upon the protection of the potassium cyanide by the 
ammonia. — A. G. I^ 

Copper^paUadium alloy n. R. Ruer. Z. anorg. Chem. 
1000, 61. 223—230. 

CooLlNO-CTmVBS of alloys of palladium and copper have 
shown the authors that while the two metals may bo 
melted together in all proportions, the alloys are simple 
mixtures, and there is no evidence of any compound of 
the two metals, or even of a eutectic. Alloys containing 
less than 20 per cent, of palladium show the colour of the 
copper they contain, but those containing more palladium 
are white. The alloys are harder than either of their 
constituents, tho hardest alloy being that which contains 
equal proportions of the two metals. — J. T. I). 

Sulphidcft ; Action of steam on at red heat. For> 

motion of native metals. A, Gautier. Bull. Soc. Chtm., 
1906, 86 , 034—939. 

The action of steam on iron sulphide at incipient red heat 
proceeds mainly in accordance with the reaction : — 

3FeS + 4H2O - FesO^ + 3H^jS + Hg. 

With excess of steam and at a higher temperature, sulphur 
dioxide and free sulphur are formed (Gautier, Bull. Soc. 
Chim., 1901, 85, 408). With tho sulphides of metals 
which do not decompose steam at red heat, the o^on 
proceeds differently. When steam is passed through a 


tube in which is placed on earthenware boat containing 
galena, the latter commences to volatilise at incipient 
red heat and crystallises with a little lead sulphate in 
the cooler ivarts of the tube. After cooling, the boat 
contains metallic lead with about 2 per cent, of free 
sulphur. Some free sulphur sublimes, and the only 
gaseous product is a trace of sulphur dioxide. The 
reactions which occur are : — 

3Pb8 + 2H5JO =- 3Pb + 2Ho8 + SOg ; 

2HoS + S02 = 2H«0-f3Sr 

PbS4-2S02^PbS04 + 2S. 

These experiments show how a native metal may be 
formed from its sulphide by the action of steam under 
conditions similar to those which obtain in the depths 
of tho earth, and indicate one of the sources of the free 
sulphur emitted from fissures in volcanic rooks. The 
action of steam on cuprous sulphide at bright red heat 
yields sulphur dioxide and hydrogen without hydrogen 
sulphide. Tho cuprous sulphide is partly reduced to 
cojvper. The principal reaction is : — 

CugS + 2H2O - 2Cu 4- SOe + 2H2. 

A small quantity of free sulphur is produced. The 
sulphides of silver react even more readily and yield 
metallic silver, sulphur dioxide, and free sulphur. Native 
silver occurring with free sulphur, and in some coses with 
native copper, is probably formed in this manner. A 
mixture of steam and hydrogen sulphide passed through 
a tube at bright red heat yields free suljvhur, condensed 
steam containing sulphurous and sulphuric acids with 
traces of thionic compounds, and a mixture of gases 
containing from 17 to 10 per cent, of sulphur dioxide 
and from 83 to 90 per cent, of hydrogen. Thus, steam 
oxidises metallic sulphides, hydrogen sulphide, and free 
sulphur at red heat, with the formation of sulphur dioxide 
and small quantities of sulphuric acid, and it is no longer 
necessary to assume that atmospheric oxygon penetrates 
deeply into the earth’s crust in order to explain the 
presenoe of these compounds in volcanic gases and in 
springs of volcanic origin. — A. T. L. 

Hydrogen indj)hide ; Action of on metallic and non- 

met^lic oxtdes at high temperature. A. Gautier. Bulb 
Soc. Chim., 1906, 86, 939—944. 

The action of excess of hydro^n sulphide at bright red 
heat on the oxides of iron yields iron sulphide, FoS, 
mixed with a lower sulphide. The resultiiig gases, after 
removal of hydrogen sulphide, contain about 11 per 
cent, of sulphur dioxide and 88 per cent, of hydrogen 
when ferric oxide is used, and about 83 per cent, of 
sulphur dioxide and 17 per cent, of hydrogen when the 
magnetic oxide is employed. Tho reaction with ferric 
oxide IS represented by the equation : — 

2Fe205 + 7H28 -= 4FeS + SSOg + 7H2. 

The action of hydrogen sulphide on steam has been 
described in the preceding paper (see preceding abstract). 
Tho action on silica yields silicon sulphide, the oxysulphide 
SiOg-SiSg, sulphur dioxide, and hydrogen. With alumina 
the reaction is : — 

4 AI2O3 + 9H2S =. 2 Al208,2Al283 -f 3SO2 + 9H2. 
Natural aluminium silicates react similarly, having part 
of their oxygen replaced by sulphur, and part of their 
silica separated as oxysulphide. A mixture of hydrogen 
sulphide and carbon dioxide at brij^ht red heat yields 
caroon monoxide, carbon oxysulphide, free hydrogen, 
and a considerable quantity of water, but no sulphur 
dioxide. The reaction is : — 

8C08+9H,8 = 3(X)S+6CO+H,+8H20+8S. 

The absence of sulphur dioxide is due to the reaction : — 

200 + 802 * 2002 + 8 . 

Carbon oxysulphide has been found from time to time in 
volcanic gases and in hot springs in rolcanio distdots. 
It has probably been frequently oveflooked on account 
of its rapid cemyeraion into hydrogen sulphide and carbon 
dioxide in the presence of moisture at ordinary tem- 
peratures. It is found that all the reaottons in which 
sulphur dioxide is farmed at red heat also yield imall 
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of ftulphtirio acid* whidi i» thtw produced without 
the preaenoe of oxygen, in accordance with the equation : — 

2S0a®S0, + 0+S. 

The a^am formed by the action of hydrogen or of hydrogen 
sulphide on carbon dioxide ia stated to be sufficient to 
account for the largo quantities emitted by volcanoes, 
and it may also bo the source of the hot springs in their 
vicinity.^. A. T. L, 

Power obtainable from metallurgical wcuile ga«es, C. 

Richter. Gasmotorent«s:hnik, 1906, 6, 73—76. Science 

Abstracts, 1906, 9B, 420—427. 

The author gives a formula whereby the volume of waste 
^ases from bTast* furnaces and other inotallurgioai furnaces 
ian bo calculated. In most cases it is impossible to 
ievise any accurate system of measuring the volume of 
ihese gases, and estimates of the power which is available 
j-re therefore not always trustworthy. The author’s 
Method depends upon taking some “ critical ” element, 
moh as carbon, winch is converted during the furnace 
process into gas, and from the amount of this charged 
into the furnace during a given time, and amount present 
in the solid materials discharged from the furnace, cal- 
mlating the volume of gas which must have been produced. 
The percentage composition of the waste gases is of 
jourse required in the application of this method, as well 
IS the chemical composition of the charge. The method 
Jan also be applied to the calculation of the heat and 
power value of the exit gases from blast-furnoties, and 
sxamplos are given in t-ho original article of all three 
ipplications. The method has proved itself reliable 
»dien applied to the gas production of tliree blast-furnaces, 
md sliould prove of tionsidcrable value m the designing 
ind planning of gas-power installations in connection 
vith large ironworks. 

^oi^hdtmiUn ; DciermhuUion of . J. Datroch and 

C. A. Meiklejolm. XXllI., page 1170. 

Mimral production of the United Kingdmn in 1905. [T.R.] 

fHE following table, showing the quantity and value of 
ho minerals produced in the United Kingdom in 1905, 

M* compared with 1904, is taken from the General Reiiort 
md Statistics on Mines and Quarries, 1905, Part III., 
ecently issueil by the Home Office. 

The decrease in the total value of the minerals raised 
luring the year is to be accounted for by a further fall 
a the average price of coal from 78. 2-68d. per ton in 1904 
0 Os. 11 *380. in 1905. The total output of coal was the 
lighest hitherto recorded. The quantity of coal exported 
xolusive of coke and patent fuel and of coal shipped for 
he use of steamers engaged in foreim trade, was 47,476,707 
ons, an increase of nearly IJ million l^ons on the exports 
or 1904. Germany received over 7^ million tons, Prance 
ind Italy each over six million tons, Sweden over three 
nillion tons, and Russia, Spain, Denmark, and Egypt each 
Ivor two million tons. Adding the 2,287,792 tons exported 
n the form of coke and patent fuel, and the 17, 390,146 
ons shipped for the use of British and foreign sUiamers 
>ngaged in foreign trade, the total quantity of coal which 
eft the country was 67,160,646 tons, the amount of 
oal remaining for home consumption was 168,968,291 
ons, or 3»91 tons per head of the population. 19,256,655 
ons were used in the blast-furnaces for the manufacture 
if pig iron, as against 17,636,837 tons in the previous 
^ear. 33*462,943 tons were used in the manufacture of 
ioke, and 1,109,797 tons in the manufacture of briquettes 
n 1906. Particulars relating to the manufacture of coke 
md miquettes are given for the first time, the quantity 
if coke obtained being 18,037,986 tons, valued at 
110,626,799. The number of coke ovens in use during 
he year was 31,060. The quantity of briquettes jH'oduoed 
raa 1,219,686 tons, valued at £717,671. The output 
if iron ore shows an inorease of $16,421 tons, and the vidue 
A increase of £366,370 on that of 1904. The ore 
delded 4,760,19,7 tons of iron, or nearly one>half of the 
otal quantity of pig iron made in the country, 7,844,786 
ons of iron ore were imported during the year, over 78 
wr oent. of which came from Bpain. | 


1904 . 


1908 . ^ 


lUnsraL 

Quantity. 

Value at 
the mines 
and 

quarries. 

Quantity. 

Value at 
the oUiies 
ana 

qtuunrtos. 

Alum shale. . 
Arsenical 

Tons. 

£ 

Tons. 

£ 

6,682 

980 

7,181 

1,609 

pyrites .... 

46 

161 

641 

166t 

ArMtUo 

976 

6,719 

1,628 

7,498 

Barytes 

26,827 

24,678 

29,068 

29,618 

Bauxite 

8,700 

2,680 

7,800 

1.825 

Bog ore 

4,648 

1,186 

3,205 

601 

Chalk 

4,488.728 

181,067 

4,685,684 

196,460 

Chert and flint 

66,256 

14,097 

70,077 

14,489 

Clay and shale 

16,948.915 

1,772,020 

16,134.764 

1,768,006 

Coal 

282,428,272 

83,861,784 

286,128,986 

82,096.558 

Copper ore . . 
C/opper 
precipitate 

6.276 

14,172 

6,908 

21,796 

189 

8,780 

250 

10.000 

Fluorspar . . 

18,160 

16,404 

39,446 

10,557 

Cold ore 

Gravel and 

28,203 

68,576 

16,081 

17,787 

sand 

2,230,.')93 

166,189 

2,241,620 

170,205 

Gypsum .... 

284,006 

72,808 

266,508 

121258 

Igneous rocks 

5,988,821 

].3&],180 

6.966.900 

1,268.844 

Iron ore 

18,774,282* 

3,126,814 

U,690,708t| 

8,482,184 

Iron pyrites 

10,287 

6,800 

12,186 

4,789 

Lead ore 
Limestone 
(other than 

20,374 

206,238 

27.649 

244,752 

chalk) .... 

12,043,135 

1,369,610 

12,601,780 

1,410,526 

Mangaiiusn ore 

8,760 

4,870 

14,474 

11,684 

Mica 

7.140 

2,096 

11,640 

8,858 

Natural gus. . 
Ochre, umber, 

C. ft. 774,800 

165 



Ac 

10,050 

18,242 

16,287 

15,462 

Oil shale .... 

2,383,062 

654,846 

2,490,786 

598,384 

Petroieuin . . 
Phosphate of 

— 

— 

46 

69 

lime 

68 

87 



Salt 

1,891,033 

696,786 

1.880,010 

656,487 

Sandstone . . 

6,806,303 

1,717,070 

6,640,6841 

1,684,957 

Silver ore . . 

35 

1,782 

14 

900 

Slate 

Sulphate of 
sironUa . . 
Tin ore 

668,170 

1,678,726 

614,624f 

1,466,016 

18,169 

17,260 

14,294 

18,986 

(dressed) .. 

6,742 

479,638 

7,201 

574,183 

T^ranlum ore 

...... 

108 

il 

11,357 

Tungsten ore 

161 

14,869 

172 

Zlno ore 

27,666 

137,012 

23,909 

189,606 

Total values 

— 

97,477,639 


95.870, 72f 


• Exclusive of 360 touM of micaooous Iron ore, used for paint, 
t Exclusive of 448 U>nB of micaceous iron ore, used fpr paint. 
X Value of 141 tons only. 


f Those figures differ slightly from those previously given, owing 
to correction of errors In certain returns, vis.. : Ills tons of ihite 
corrected to 3118 tons of sandstone, and 28 tons of Iron ore, which 
have been added to ochre, umhet, Ac. 

II Value not yet ascertained. 


Manganese in Mysore, India. Eng. and Min. J., Nov. 3, 
1906. [T.R.] 

A NEW deposit of manganese which promises to be an 
important source of supply is being opened up in Mysore 
State, India. It is situated 20 miles north-west of Shiinoga 
Station on the Southern Mabratta Railway, 340 milec from 
Mormugoa. The distance from the deposit to the railway 
is covered partly by ordinsjry road, but the four miles 
nearest the mine are in dense jungle, through which a 
rough road has been cut. The ground is now being 
surveyed for a branch line from the railway. The depoeft 
was diaoovorod in August, 1906. By the end of 1906 
mining was in full swing, and between Moroh and August 
of the ourrent year 20,000 tons were shipped to the coast 
and 26,000 tons additional made ready for immediate 
shipment. On the surface the ore occurs in nodules 
and boulders cemented together with a form of latCrite 
clay. These vary in size from an inch in diameter to 
several tons in weight This deposit extends over on area 
of several thousand square yor^, as far os has yet been 
ascertained. At one point a well defrned l^e ^ h%h- 
grade cM*e has been opened up. The ore is very cKunpaot, 
cryitalline, and hari with a metaUio fracture, 

and cKmtams over 66 per cent of inwtgaitwWfi 
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Uranium diacoiKty in Canada, Mining World, Nov. 10, 
mo. [T.R.] 

Ak importanl- discovery ha# boon made in the Laurentian 
oionntainM not far from Laboll, Quo., and cloee to the 
Canadian Pacific Kailway, of graphite and uranium. 
The minerals from which radium is extracted have lieeii 
found in paying quantities. 

E^jolish Patents. 

Iron and oilier metals ; Manufacture of , and the 

utilisation of lignite or other fud therein. H. T. Simpson, 
known as A. T. Simpson, Bilbao, Sjiain, and A. E. 
Bourcond, Gijou, Spain. Eng. Pat. 21,060, Oct. 17, 
1906. 

The iron ore is first reduced by hot carbon monoxide 
produoed from the lignite, and the reduced metal is then 
smelted electrically. For this purpose, the ore and tlux 
are fed into a closed blast-furnace, through the tuyAros 
of which carbon monoxide at about 1000'" to 1200'^ C. is 
Mown ; the carbon dioxide formed, together with 
unaltered carbon monoxide passes from the top of the 
furnace into a pij)© leading to a circulating pump. From 
this the gases pass through a heater to the producer, 
which contains incandescent coke made from the lignite ; 
here the carbon dioxide is reconverted into twice its 
volume of carbon monoxide. The gases then traverse 
a second heater, and afterwards pass again to the furnace. 
Suitable means are y^rovided for removing the extra 
volume of carbon monoxidci formed during the cycle ; 
the gas so removed may serve to heat the two beaters 
through which tlie remaining gas passes. In order to 
keep the carbon uionoxido as pure as possible, lime may 
be employed instead of limestone as a flux for the ore. 
The lower part of the blast-furnace forms the crucible 
or hearth of an electric furnace (yircfcrably of the Kjellin 
w Gin types ) ; the reduced metal, together with the 
gangue, drops into this crucible, and is there smelted. 

— A. (i. L. 

Manganese stud rail ; ('ad — \V. Brinton, High 

Bridge, U.S.A. Eng, l^at. .3900, Feb. 16, 1906. 
SebU.S. Pat. 812,811 of UM)6 ; this J., 1900, 269.-^-T.F.B. 

Sted ; Manufacture or treatment of . R. A. Hadfieid, 

Sheffiold. Eng. Pat. 4107, Feb, 19, 1906. 

SbbU.S. Pat, 834,904 of 1906 ; following these.— T. F. B. 

Iron or steel; Case-hardening of — — . F. Griincwald, 
Berlin, Germany. Eng. Pat. 12,130, May 24. 1006. 
The iron or steel plates to be treattxl are heated in a 
mufile furnace from which external air is entirely excluded, 
and into which air is passed from a carburetter. The 
quantity of carbon absorbed by the motal can lie regulated 
by using hot or cold air, or by altering the duration of 
heating. Suitable carburetters are those describctl by 
the inventor in Eng. Pats. 12.127, 12,128 and 12,129 of 
1906. —A. G. L. 

Qcld^ silver^ and other metals; Extraction of from 

meial-htafing matter. J. G. Slater, Toronto, Canada. 
Eng. Pat. 21,640, Oct. 23, 1905. 

The metal- bearing matter — ores, sand, quarto, &o. — is 
first reduced to an impalymble ^jowder, and treated by the 
usual amalgamation and cyanide ywocesses. The residue 
(I part) is then mixed with potassium nitrate (I nart), and 
sea salt part), the whole ground together, lyiu put into 
a crucible oi* retort, on the bottom of which has been 
placed one-sixth part of coyiyier. The mixture is then 
^led in a hard oolce funiaoe at a tcuvyiorature of 2000 " C. 
for on© hour. The button of copper obtained will then 
contain the metals from the residue. The furnace used is 
provided witfi a closeditting cover connected to an 
accumulator ” in which any gaseous metallic sulphides 
condense and settle. — A. G. L. 

JHdnikgraling, washing, and screening machines If or ores]. 
C B. C. Storey, tancaater, Eng. Pat. 14,418, July 12, 
1906. • 

See Fr. Pat>r807,irtr of 1900 ; following those.— T. P. B. 


Ore separcUors ; Centrifugal . W. H. Peck, Chicago, 

Illinois. Eng. Pat. 21,634, Oct. 24, 1906. 
Essbntiallv the invention oonsiato in an ore separator' 
m which the size of the passage between the deflector and 
the containing vessel can be increased or decreased. This 
lateral movement of the deflector is accomplished without 
destroying the continuity of the wall of the deflector, by 
providing the latter with movable sections which col- 
lectively form an approximately circular circumferential 
contour, and mving these sections a flexible watertight 
covering of rubber and canvas, which covering forms the 
wall of the deflector. The containing vessel and deflector 
are revolved at different speeds. — A. G. L. 

Ore separators ; Centrifugal . V(. H. Peck, Chicago, 

Illinois. Eng. Pat. 21,636, Oct. 24. 1906. 

The object of this invention is the same as that of the pre- 
ceding. A differentially rotatable core or deflector is made 
capable of substantially uniform radial expansion or 
contraction by constructing it in a number of sections, 
which can bo pushed further from, or nearer towards, the 
centre, and which are covered by a watertight material 
forming the outer wall of the deflector. — A. G. L. 

Ore concentrators ; Centrifugal . P. H. Adams, 

Chicago, Illinois. Eng. Pat. 21,039, Oct. 24, 1905. 

The ore concentrator consists of a rotatable tapering treat- 
ment vessel and a rotatable tajioring deflector or core. By 
raising or lowering the latter in the treatment vessel, the 
cbanncl between the two can be diminished or enlarged. 
Moans are provided by which material con be removed by 
ineaiiH of a current of water from a desired jiortion of the 
sejiarating apparatus m‘ar the discharge end without 
disturbing the riclicr material near the food end. Auto- 
matic moans oio provided to pievcnt the water from 
floMing up into Ihu channel beyond a desired distance 
during the removal ; those moans open when the dcllcctor 
is rotating at a low Hi>eed and close when it ‘'is at a high 
BjMjed.-- - A. G. L. 

Ore separators ; Centrifugal. . W. H. Peck, Chicago, 

Illinois. Eng. Pat. 21,659, Oct. 24, 1906. 

The invention relates to a brake which lowers the Bt)eod 
of rotation of the treatment vessel of an ore separator 
during the time that matoriul is to be removed from its 
surface. The inutivo power which rotates tbc vessel being 
partly discontinued by any suitable means, a friction wheel 
IB brought into contact with the treatment vessel ; the 
oonsequent revolution of the friction wheel rotates a fly- 
wheel governor, which is regulated so that as long as the 
rotation of the vessel exceeds a certain speed, the govenior 
opens a valve admitting water into a hydraulic oylmdor, 
which then applies suitable brakes to the treatment vessel. 
The whole is regulated so that during the removal of 
material from the surface of tlie treatment vessel, the latter 
should revolve at the (low) 8i»eetd best suited for this 
i oiieration. — A. G. L. 

> 

Ore separalora ; Centrifugal — — . P. H. Adams, Chicago, 
Illmois. Eng. Pat. 21,663, Oct. 24, 1906. 

The ore sejmrator consists of a rotatable treatment vessel 
tapering towards one end, and a rotatable deflector of 
similar shape, horizontally movable within the treatment 
vessel so as to enlarge or decrease the channel betwoesu the 
two. Means are provided for feeding material and water 
into the vessel at a distance from its teed end substantially 
equal to the distance through which the ileflector moves, 
and means for discharge arc placed at a similar distance 
from the discharge end. The deflector is of sufifloient 
length substantially to cover the points of feed%ad the 
discharge openings. — A. G. L. 

Ore concentration. Minerals Separation, Ltd.* London. 

From G. A, Chapman, Broken Kill. N.S.W. Eng. Pat. 

17,828, Ang. I, 1906, 

The process, consisting in agitating flnoly-diyided ore- 
suspe^ed in acidulated water, described m Eng. Pat. 
7803 of 1906 (this J., 1906* 1:84 \ also Fr. Pat 364,960 of 
1906; thisJ., 1906, U77), is now modified by first intro- 
ducing the ore, water, and a«id into on agitating ^seL 




neqeBsary small* proportign of oil 
tbe like m a agitatmg vesssl, and finally heatWg 

® P3^1p ®» third agitating vesself in which the acid is 

actioally nentralisodf.— E, §. 

iphidt ores ; Process and apparatus for the treatment 

of icomplex or ferrv^inous] . H. Baker and A. T. 

bmith, Weston Point, ChpHhire. Eng. Pat. 22,235, 
Oct. 31, 1906. 

irBLY*i>xvii>SD sulphide ores, while being agitated with 
iter, are trratod, indirectly, with chlorine, in the 
’to of ferric chloride • preferably, ferric chloride 
rived from solntions taken from previous workings 
itaining ferrous chloride, converted into ferric chloride 
direct treatment with chlorine. The large tank 
)wn in the drawing is constructed of stone, and the 
jessories are of earthenware or the like, except the 
.tator, D, suspended adjustably from the pipe, C, which 
itator is made of ivooil, tarred or otlierwiae protected. 



ter and the fmely-divided ore are introduced into the | 
c, and the agitator being kept in motion, liquor from I 
revioiiH working in the column or tower, G, receives 
treain of chlorine through the valved pipe, H, for 
v'Crsion of a portion of tlio ferrous chloride present 
» ferric chloride. The liquor descends tljo tower 
>ked with earthenware tubes or the like), and Hows 
)ugh the pipe, K, into the magma of ore and water. 

liquor is withdrawn, and forced to the tup of the 
Lmn, G, by the centrifugal pump, 'T, and after Iwing 
n treated with chlorine is returned to the tank through 
pine, K, as before. Gnabsorbod gases have outlet 
•ugh the pipe, L. Steam is preferably injected. Towards 
end of the workmg, sulphur is set free, and floats 
iho surface, whence it mav bo withdrawn through 
manhole, M, wid is drained and pressed into cakes. 
m the sulphide ore i^ontains luetals pnwipitablc 
ron # asinc, such as lead, copper, silvt^r, &o.. the slun*y 
borides prepared as described, is treated with finely- 
led sulpmde ore, to convert most of the ferric into 
ms cUoride. solution is then digested with 

or zinc powder, or scrap, with constant agitation, 
itals of lead chloride suspended in tlve '" liquor are 
gl to thus yield spongy lead, whilst copper also 
rales cuprous chloride. The slurry containing 
9 precipitates# drawn off from outlets at different 
a, so as to keep apart portions containing metals 
tfio lighter superincumbent layers with gangue, 


is filtered, and tlie metals collected arc separated^ In ^ 
one fca-m of apparatus, reacting tank & caused to 
revolve on a horizontal axis, and provision is made for the 
withdrawal of the slurry. Chlorine may b<j supplied 
to the ore by the chloride of another metal, such as copper, 
capable of forming a higher chloride, instead of by 
ferric chloride. — E. S. 

Flux or physic for the treatment of cast iron and other 
metals, J. Davies, Birmingham. Eng. Pat. 23,783, 
Nov. 18, 1906. 

To the molten cast-iron or other metal is added a flux 
comjiosed of charcoal, rock salt, limestone, plumbago, 

I Hodmm carbonate, manganese, and nickel in suitable pro- 
I jwrtions. The metal obtained can bo hardened and 
I tempered like steel. — A. 0. L. 

Metals : Annealing of . D. Bates and G. W. Peard, 

Huyton, Lancs. Eng. Pat. 324, Jan. 6, 19(Kl. 

Thb articles are annealed in a non-oxidising atmosphere by 
placing them on an endless conveyor which passes through 
an inclined chamber. I»art of this chamber is boated m 
a furnace; the other part, which forms the discharge 
end, dijw into a trough of water or other cooling liquid by 
which the articles are cooled below their oxidising point 
before they emerge into the atmosphere. 1’he upper or 
feed end of the chamber is either open or else closed to 
such an extent as to admit only of the continuous entrv 
of the articles. Steam or another non-oxidisi ng gas is 
bloivti into the chamber, from a pipe entering near the 
discharge end, in such volume as to flow continuously 
out at the feed cud, w^hich lalUir may in addition be 
protected by moans of a steam curtain, formefl by steam 
under jM csHure emerging from a number of suitably placed 
jets. — A. (j. L, 

head and alloys of lead ; Folrent for — • — especially suitable 
for the removal of lead fouling from gun barrels. Kings 
N<irton Metal Co., Ltd.. T. A. liavliss, and H. W. 
Browmsdon, London, and H. M. Smith. Abbey Wood, 
Kent. Eng. I’at. 250(1, Eob. 1. 1906. 

To a solution formed by dissolving 25 grms. of sodium 
hydroxide in KX^ c.c. of water, 10 grms. of ammonium 
persulphate arc? added, immediately before applying the 
Hojutioii as a solvent for the deposits in gun parrels, &c. 

Or, tablets are formed, which may be stored, and dis- • 
solved in a solution of alkali hydroxide for application 
when needed, by mixing ammonium persulphate with 
from 6 to 20 per cent, of its weight of ammonium carbonate, 
and oompresBing in moulds. Other i»ersulphate8 than that 
of ammonium, and other oxidising salts than persulphates, 
such as perborates or hypochlorites, may be employed, 
(llcference is made to Eng. Pat. 13,297 of 1906 ; this J., 
1906, 378.)~-E. 8. 

Aluminium alloys, and process for producing the same. 

J. O. O’Brien, Manchester. From A. Chambaud, 
Palis. Eng. Pat. 9760, April 26, 1006. 

Tub constituents of the alloy are: — Aluminium, 99*02 ; 
iron, 0*3 1 ; zinc, 0*01 ; magnesium, 0*041 ; and copper, 
0*610 i>er cent. About one-fifth of the aluminium ia 
first molted, the oopi>er is then added, followed by the 
zinc and iron ; the remainder of the aluminium is next 
added, and after withdrawal from the source of heat, 
the magnesium is introduced. The alloy . is stated to be 
malleable and ductile, easily wei^ftd,^ and resistant to 
(torrosion by sea-water and air.-.E. 8. ^ 

Unitbd Statics Fatbits. ’ ' 

Steel anmur-plaies ; Manufacture or treatment of - , 

R. A. Hadfield, Sheffield, U.S. Pat. 834,904, Nov. 6. 

1906, ^ 

Thu castings are cooled slowly in a furnaoe, elaane^, 
heated for several days at 9CKF — 1100^ G, While in eoptaot 
with oarbonaoeous material, allowed to cool gratltt^y 
in the furnace, reheated to 700®— 850^ C., and vx 

slowly* The castings are then ngain heated to ii i 

860® e. cooled to 640®-O9flP a, in wMafe 

reheat^ to 670® cooled, JleateA again to 
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570® — 040® 0., qnnnolied, and then taper -heated to 700® — 
77(f C. at the faoe» tapering to 400° — 600° 0. at the back, 
and dipped in or sprayed wth oil and water.-^A. tS. 

Smelting ; Process of . W. H. Adame and F. Powell, 

Portland, ,Oreg., Amsignors to The I^odd Metals Co., 
Oregon. U.S. Pat. «34,240, Oct. 30, 1906. 

Thb smelting process is carried out by means of gas. 
The gas is generated from a long horizontal body of fuel 
in a generator, so arranged that a horizontal zone of 
incandescence is maintained in it, and through this zone 
the products of combustion and volatile portions of the 
fuel must pass (see U.S. Pat. 834,238, page 1139). The 
gas generated is binned in a suitable flue, whi(‘h leads 
to the base of a column of coarse ore, a blast of sufliciont 
pressure to force the heat upward through the column 
of co-e being maintained. Fine ore to be smelted, com- 
bined with fresh air, is fed into the flue, and added to the 
bath of molten ore at the base of the column. — W. C. H. 

Metals and ores ; Process and apparatus for separating 

. T. (Iroeislieck, Cincinnati, Ohio. U.8. Pat. 

834.722, Oot. 30, 10O(h 

Thb apparatus consists of a receptacle mounted on a 
horizontal axis, and provided with a charging door near 
the permhery, and a discharge door at one side near the 
axis. The material containing metals or ores of high i 
gravity is introduced into the receptacle, and the I 
latt-er is slowly rotated one or more (complete revolutions, j 
W’hereby, it is stated, the material of high 8]3ef ilic gravity I 
concentrates about the axis of rutalion, and is removed ! 
through the door provided for that juirposc — -A. S. j 

Furnace : /Smelting - . L. Mcdahan, St. Louis, ! 

Mo. IJ.S. Pat. 834,747, Oct. 30. 1900. | 

The apparatus comprises an ore-smelting cliamber com- | 
raunioating with an “ inclined inclosure,” the latter j 
being divided by a “ water -grating " into a roasting } 
chamber and a gas-flue. The roasted ore is dischargeil | 
from the roasting chamber into the smelting chamber, 
which is Hcparatod from the former by a movable water- 
grating.” The smelting chamber js heated by a coiii- 
bustion chamber or chambers provided with fuel injectors 
with steam-pi Tie connections. The hot products of 
combustion and unconsumed gases from the ore-roasting 
and combustion chambers are passed to a carburetter 
supplied with suitable fuel, thence to superheating ]iipes 
aurroimding the smelting chamber, and then back to the 
combustion chamber. Steam is supplieil to the super- 
heating pi lies. — A. S. 

MUals Apjmratus for recovering . W. A. Hendryx, 

]>onver, Colo. U.S. Pat. 834,803, Oot. 30, 1900. 

Thb metal- bearing material and solvent solution are 
circulated and oeratocl in a tank, and a number of pre- 
cipitating cells, each composed of a precipitating agent 
(metallic zinc in a divided form), covered by a mtering 
medium, are arranged in ^losition to be submerged in the 
material contained in the tank. The metal- bearing 
solution is withdrawn from the tank through the pre- 
cipitating colls, and afterwards returned to tlie tank. 

—A. S. 

Med^hdenum mnd its alloys ; Process of producing . 

F. M. Beckbt,JS^ii|gara Falls, N.Y., Assignor to J^eotro- 
Metallurgioiil Va. U.S. Pat 836,062, Nov. 6, 

1906.. 

Fob th« iplfteduotion of molybdenum, the process consists 
imsmelting a mixture of molybdenum sulphide, carbon, 
and fn oxygen compound of a metal with a relatively 
high aiShnity for sulphur, such as lime or other alkali or 
alkaline-earth compound. If it be desired to obtain 
^alloys, a compound of the metal to be alloyed with the 
molybdenum is added to the charge. — A. S. 

Pre concentration. H. U Sulman, H. F. Kirkpatrick- 
Hoard, and J. Ballot, l^on. U,S. Pats. 835.120 and 
835.479. N<k. 1908. 

filDB Ft. Pata. 384^ of im, 863.418 of i 
J.. 1906. 1177. hkd 1906? 890.-A.X F* B. 


Ore coneentration. H. L. Sulman. Louden* XJ.S* Pat. 
886,148, Nov. 6, 1906. 

Sbb Eng. Pat. 19,709 of 1906 ; this J., 1906, 860.— T. F. B. 

Fine om ; Method of agglomerating . F. E. Bachman, 

Assignor to Northern Iron Co., Port Henry, N.Y. 
U.S. Pat. 836,232. Nov. 6, 1906. 

Fihb ores, flue dust, and the like are mixed with a suitable 
quantity of coke-breeze or other carbonaceous material, 
and the mixture is passed through a rotary kiln wherein 
it is heated, by a flame produced with blast-furnace gas, 
to a temperature below the fusing point of the ore, out 
sufficient to eflfeot the combustion of the carbonaceous 
material, and the fusion of its ash. The fused ash effects 
the agglomeration of the fine ore. — A. 8, 

French Patents. 

Manganese sled rail. W Brintoa Fr. Pat. 303,409, 
Feb. 19, 1900. 

See U.S. Pat 812,81 1 oflOOO ; this J., 1900, 269.— T. F. 11. 

Smdling \ steely d/c.] ; Process and furnace for . 

A. Koch. Fr. Pat. 307,470, Juno 27, 1906. Under Ini. 
Conv., June 27, 1906. 

Two fusion chamWa are built side by side with air- and 
oil-licating chambers between them ; they are usc^d 
alternately for preheating the charge and for melting il. 
'rhe liquid fuel and air enter the working chamber and 
burn, and the waste gases pass through the preheating 
(ihainber and then to the oil heater, where tiicy serve to 
liquefy and vaporise the oil residues used as fuel, and 
flually they jiass through the air heater to warm the air. 
A modification is claimed, in which the goods as they pass 
from the melting to the heating chamlier traverse A crucible 
chamber placed in front, where they serve io 8UW)rlM)at the 
molten metal which collects in the crucible. — W. H. C. 

Washing apjmrattcs for all minerals ; Mecfuinical — - . 
J. Ni(!holls. First Addition, dated March 5, 1906, to Fr. 
Pat. 364,771, Feb. 2, 1900 (this J., 1900, 990). 

The present addition relates to a form of apparatus for 
treating, for examnle, cobalt ores containing finely-divided 
chromium minerals. It consists of an incTined trough, a 
short distance above the bottom of which is a metallic plate 
provided with a slot, or a perforated plate, extending 
nearly the whole length of tko trough. The ore is intro- 
duced at the upper end of the trough, as also is a current 
of water, and a vibratory motion is imparted to the trough. 
The heavier and more finely divided chromium ore 
gradually jiasseB to the bottom of the trough, below the 
plate, whilst the lighter and coarser cobalt ore is carried 
along above the plate. The two minerals are collected in 
separatee receptacles at the lower end of the trough, — A. H. 

Minerals and other substances Process and apparatus 

for the treatment of by 'powderingt washing^ and 

sifting. C. B. 0. Storey. Fr. Pat. 367,477, June 27, 
1906. Under Int. Conv., July 12, 1905. 

Thb apparatus ioi the disintegration of the minerals, &c., 
consists essentially of a number of horizontal conoentrio 
rotatinp; cylinders. Each cylinder or every second cylinder 
is provided at one end with a sieve of increasing fineness ; 
in the second case the alternate cylinders serve merely 
to prolong the jiath of the mineral, being furnished with 
an opening at the ends remote from the sieves. The 
mineral is introduced into the innermost oylindeTf together 
with water, air, or chemicals ; as it is crushed, gradually 
passes through the sieves to the outer cylinders, a nnofbor 
oi residues being finally obtained in the different oyimders. 
The principle of the invention is that friable peurticles 
idioald be ground and omehed by harder particles of the 
same sise. — A. G. L. 

Cupola with fore^hearth heated by regeneration, X M. 
Pignarre. Fr. Pat. 867.660, April 21, 1906. 

Twa blast-luniaoeis jtf ovided with m adjacent lore-hearth 
at its bottom. By closing the top of the blast-fumaoe 
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entirely, the produota of combustion from it are forced 
16 pass throuirh the fore-hearth on their way to a Am, 
half-way up tno blast-fumaoe, which leads them to 
ohinmey. The molten metal from the blast furnace can 
be run into the fore-hearth by moans of a channel con- 
trolled bv a valve. When the fore-hearth is liot enough, 
the flue leading from it to the ohimnev can l)e shut and 
the top of the blast-furnace opened, so that the latter then 
works in the normal way. A removable plate under noaih 
the blast-furnace allows the latter to be entirely emptied 
after each run.— A. G. L. 

Furnace for the extraction ojj^inc and its orcu. P. 8<}hmidt 
y und Desgra®, G.m.b.H. ¥t. Pat. 367,308, June 23, 1906. 
Thh claim is for a furnace heated by gas, with a continuous 
flame. The muffles are arranged along two sides of a 
heating chamber extending the length of the furnace. 
Several burners, arranged in pairs, are disposed in the 
hearth of the heating ohainbor, each pair communicating 
with the gas supply by a valve which can bo oiwratod by 
hand from outside the furnace. The air supply passes 
from a recuperator to a common conduit, wherein it is 
heated, and whence it passes to the burners tlirough valved 
openings, which also can be regulated by hand from 
outside the furuaoe, It is stated that in this way a 
uniform de^ee of heating is attained in all parts of the 
furnace, and that the tenijicrature can bo easily controlled, 

—A. a 

Ores of iron and manganese ^ burnt 'pgrites^ hlast-furnacc 
duet, and similar products ; Process for Olc. agglomeration 

of .. p. Heberlein. Pr. Pat. 367,394, Juno 14, 1 906. 

Th® finely-divided ore or other material is mixed with a 
suitable combustible, with or without addition of water. 
The mixture is ignited, and a current of air under pressure 
is blown through the mass, whereby sufficient heat is 
produced to cause the mineral to frit, whilst volatile 
matters ore expelled. — A. S. 

Copper ; MeloUurgical and eleriro-metallurgical process for 

obtainittg pure . L. Jumau. hV. Pat. 307,452, 

June 20, 1906. 

The process is based on the fact that if a cop)x;r salt bo 
heated in a closed vessel under pressure with sulphurous 
acid, the latter is oxidised to sulphuric acid, and 
metallic copper is produced. Copper sulphate solution 
obtained by the usual method is treated with sulphurous 
acid or a sulphite, and heated in a lead-lined vessel, under 
joressuro, to about 170® C. Metallic coppiw of 99*9 per cent, 
purity is, it is stated, thus obtained, and can bo converted 
into bars by fusion or by pressure. If precious metals are 
present, they can be removed by electrolytically retiiiing 
the precipitated copper, or they can be precipitated from 
the copper sulphate solution by a preliminary heating 
with calcium sulphite under atmospheric pressure. — A. 8. 

Cobalt and nickel'^ Process for the extraUion and recovery of 
from ores and oxidised maUes. The Metals Extrac- 
tion Corporation, Fr. Pat. 367,717, July 4, 1906. 
The finely-^ound ore or roasted matte is heated in an 
autoclave under steam pressure with a eonoentrated solu- 
tion of magnesium chloride. It ha^ been found that proc- 
tically the whole of the cobalt is converted into chloride 
and dissolved before the nii^kcl is attacked. After u 
Nuitablo time the cobalt solution is drawn olT, and the 
process then repeated until the nickel is dissolved. The 
cobalt and nickel are recovered from the solution by known 
methods. 

In a modification of the process, the iiowdered ore is 
mixodjrith. magnesium chloride and water to a paste, which 
is dried and then heated to about 3^® C. The cobalt and 
nick^ chlorides produced ore removed by lixiviatiou with 
water, and the metals separated from the solution by known 
methods.— ^A. S, ^ 

Tinning and sdderituj ; Process and powder for . 

F. Mathnor and V. Dorn. Ft. Pat. 367,776, July 5, 
1906. Und^ Ittt. Conv., March 20, 1906. 

Two kilos, of j^owdorod tin or lead> or of a mixture of the 
two culie miaetd with I kilo, of jpowdoz^ tine 


ohlttrido, ammonium chloride, or other deozidising agent, 
and 500 o.c. of water, alcohol, or other inert solvent The ^ 
mixture is appHod to the object to bo coated, which is then 
heated in any usual way until the metal melts and sdheros 
to the object. — A, G. U 

XI.— ELBOTRO-CHBH18TBY AMD 
ELBOTRO-HBTALLDRGT. 

{Continued from page 1106.) 

(A.)— ELECTRO-CHEMISTRY. 

Carbon ; Oalliodic disintegration of t» dttlrd^ of 

fused sodium chloride. G. J. , Kemmeror. Trans. 
Amur. Electroohera. Soc., 1006, 9 , 117 — 110. 

Wnii-ST graphite is unattached, and other forms of oarbon 
are fairly durable, when used as anodes in the electrc^ysis 
of fused sodium chloride, they arc readily attacked when 
used as cathodes, A quantity of sodium chloride was 
fused with the aid of a graphite cathode, which was 
afterwards repla<.*ed by a. weighed rod of oarbon (as used 
in arc lamps) or graphite, | in. square, dipping Ij^ in. 
below the surface of the eleotroiytc. A current of 
27 ampiires was employed, the E.M.i. being 24 volts with 
the graphite and 27 volts with the cai^on. After a 
definite period of lime, the rods were withdrawn, well 
washed, dried at 100® (I, and the loss of weight ascer- 
tained. In every experiment with the carbon rods, the 
portion dipping into the electrolyte was completely 
disintegrated in 1^ — 2 mins. A graphite rod weighing 
29*792 grms. suffered a loss of 0*134 grm. in 10 mins., 
whilst a carbon rod weighing 30*215 grms. lost 6*735 grms. 
in 1 i miuB. — A. S. 

Ozone ; Production of . C. Harries. Annalon, 1006, 

843. 341—344. 

Tub oaoniser used by the author consists essentially 
of a set of 10 Berthelot tubes arranged in parallel. One 
of the Berthelot tubes is shown in Fig. 1, and a plan of 
the apparatus is shown in Fig. 2. The tubes are disposed 
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I Flo. 2. 

in a (lontaininK vewnd. c, of glaBB, and both tubes and outer 
yosRol are filled with wattir to a certain level. The whole 
is placed in a wooden box, d. Each tube has an electrode 
of aluminium wire, and these wires are joined, above the 
apparatus, by a long ware which forms one pole, /, for 
the current. Another aluminium wire dips into the 
water in the containing vessel, and forms the other pole, e. 
The ends of the Berthclot tubes dip into morcury seals. 
The oxygen enters at a, and, after ozonisation, leaves at 6. 
With a current of about 2 amj^^rcs at 110 volts, 
transfoimod to about 10,000 volts, and with the oxygen 
led through at a rate of 6—6 litres in 12 mins., a yield of 
about 6*6 per cent, of ozone was obtained. It is'odvan' 
tageous to keep the water in the ozoniser cold, and to 
earefully dry the oxygen.— A. 8. 

Ozom; rreparathn of . Hanies. Bcr., 1906, 

d«, 3667-3670. 

I’llE author had jircvionsly (see preceding abstract) 
obtained ozonised oxygen containing 6*6 per cent, of 
ozone. It is now found that by using 10 Jicrtbclot tubes 
arrniigtid in series instead of in parallel, a gas containing 
11*2 jwr cent, of ozoue is produced. 'J'hc H|)eed of the 
stwam of oxygen is of great- importanei-. ; with 10 Berthc- 
lot tubes arranged as above, and a stream of oxygon 
passing at the rate of 0*26— 0-2 litre per minute, the 
resulting gas contained as much as 13 per cent, of ozone. 
This is the greatest amount w'hich has hitherto lx‘en 
observed.— J. C. C. 

liUOLIHH PATENT.S. 

Jmtmdeacejd electric lamp filaments ; Manufacture of 

f rom thorium. British Thomson -Houston Co. From 
General Electric Oo. Eng. Pat. 14,972a, July 20. 
ItMlfi. II., page 1139. 


tnAgnesium chlorde. Beveral wim of oUotrodot luro 
connected in seriee in a single continuous electrolytic tanli^ 
the latter being divided by jpartitions Into narrow com* 
portments. The anode consists of a fine platinum wire 
threaded through holes in a slate (dab, ana tm each side 
is bound a cathode zinc plate, the two plates being con* 
neoted by metal bolts. S]^o is provided, between 
anode and cathode, for the circulation of the electrolyte^ 
and the sine plates are provided with shoulders, so wt 
the electrodes may be supported on the walls or partitions 
of the olootrolytio tank. The pairs of electrodes aae 
so spaced that the resistance of the electrolyte between 
succossivo pairs is relatively ^eat as compared with the 
resistance i^om one member to the other of any one pair. 
Leakage between snocossive pairs of electrodes is avoided^ 
and high potentials may be used, without cutting down 
by interposed resistanoes or using a number of separate 
electrolytic tanks in series. — B. N. 

Hypochlorite solvlions ; Manufacture of hy elecffo^te 

melhods. W. P. Bigby, London. Eng. Pat. 21,949, 
Oct. 2g, 1906. 

Thb decomposition products at the anode and cathode ore 
isolated from the main body of the electrolyte, one of tlie 
products being conveyed, either as an alkaline solution or 
as a gas, into a porous cell closelyenolosing the electrode of 
opposite sign, in onlor to prevent combination of the pro* 
ducts of decomposition in the main body of the electrolyte. 
The combination thus takes place in the compartment, 
where one of the products is liberated in a nascent condition. 
The porous cells, enclosing the anode and cathode, may be 
connected by conduit-s, and water or an aJkiUino solution 
may bo supplied to the cathode cells, the resvdting solution 
being led directly to the anode cells, or the gaseous pro- 
duiits may be drawn oft from the anode compartments, and 
passed into the cathode compartments. A mercury 
cathode may bo tmiployed, and the resulting omalgi^i 
w'ashcd with water in a soparati^ compartment, tlic 
alkaline solution foruied being led into the jvnode imrous 
colls. Tho electrodes may, if necosssary, be cooled by 
exj>andlng ammonia or other compressed gas within thorn. 
'J'lie porous cells, surrounding tho anode and cathode, 
consist of an asbestos sboct. bound between ebonite plates, 
the outer one being provided uith vertical and the inner 
With horizontal slots.- B. N. 

i'usion of materials by electricity ; Ejecting — «— *. Q. F. 
Brindley, Niagara Falls. Eng. Pat. 11,676, May 18, 
1906. 

Skb Fr. Pat. 366,623 of 1906 i this J., 190U, 1063.-~T. F. B. 


Electric coiulmdor ; Method and means of hermetically 

staling a wire or metallic or other substance through 

or into vUreovs substance, such as /md, Jena, or quartz 
glass, 0. 0. Bastian and (1. (,'alvert. London. Eng. 
Pat. 21,383, 20, 1906. 

Tub method described of hermetically sealing a wire or 
other suable electrical conductor through, or into, or on 
to a hard vitreous substance, such as Jena or quartz glass, 
consistrfi in utilising the dilfereuoo lietweon the coofTioients 
of both expansion and contraction of the electrical con- 
ductor and of the glass. In order to utilise these jibysical 
properties, the conductor is provided at two or more 
points with head# or enlargemente, at a suitable distance 
apart. Those ©dlargenients are arranged, relatively to 
the glass, in BUob>* wdy that as the portion of the con- 
ductor between them contracts on cooling, they arc 
pressed agoS^St the glass to form and maintain an air- 
^ tight joint. If, however, the glass and conductor arc 
"rehcet^ sufficiently to cause any unsealing of the joint, 
due to the enlargements not preasing tightly against the 
fj^ass, the (oubical) expamion of the conductor is so 
chosen that it still maintiains the joint gas-tight by 
predtting against the glass surrounding it.—W. C. H. 


Fbenoh Patbntb. 

Electrolytic process, J. Tanne and E. Patienbruch. 
Fr. Pat. 367,440, June 20. 1906. Under Int. Conv.. 
Juno 29, 1906. 

Thb materials to be submitted to electrolysis, either in Hit 
form of gases or finely- pulverised solids, are pai^d through 
the hollow electrodes under pressure, the orifioes of mp 
electrodes being opposite to each other jjqt a reaction 
chamber, so that the materials differeoHy^arged with 
electricity are brought into mutual collision. The reaction 
chamber is connected to a cooling chamber, both being 
cooled by a continuous fiow of cold water. — B. N. 

Diaphragm; Ekctrdytic . I. L. Roberts, United 

States. Fiv Pat, 367,836. July 6. 1906, 

The invention relates to an electrolytic diaphragm, eom- 
prising a rigid element of porous material covert bjr a 
layer of mni-porous material, the latter being maintained 
in position on the rig^ eienmt by means m lin^ elethi 
The latter may aho W covered by sit open-work nietfdtra 
support. — B. N. ^ . 

Gbraian Patewt. 


Ekt^tolutic appar$lu9. E. Remdto, Paris. 
^ 2466, Jan. 81, 1906. 


Eng, Pat. 


! TlU» invention lelates ter «b oipparwtus for the eleat^. 
deoofpj^iositiQii of solutio^, spoh at 


MeHuty light ; Apparatus for the iUumimtion of liguiis hy 

for jmrptm of producing chemied reaction^ 

Schott und Gen. Ger. Pat. 172,661, March 1906. 

Tm m&msry lamp it |dac«d In a glam tub% nijA the laUar 
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immersed in the liquid which is to be exposed to the 
liaht from the lamp. This device is to e^oid the necessity 
of constructing a special form of lamp which would be 
required if the lamp weio jdaoed directly in contact with 
the liquid, owing to the rapid withdrawal of heat by the 
latter from the lamp. If it be desired to work con- 
tinuously, the tube containing the lamp is surrounded by 
several concentric tubes, opening alternately at top and 
bottom. The liquid is fed in at the top between the outer- 
most tube and the containing vessel, flows through the 
annular spaces between the tubes, and is withdrawn at the 
bottom fnom the smallest tufto. — A. S. 

<J8.)~ELECTRO-METALLIIRC}Y. 

Electro-dewaite [/ron] ; Biructur^ of . C. F. Burgess 

and 0. P. Watts. Trans. Amer. Kleotrochem. 8oc., 1900, 
d, 220—237. 

Tk« authors describe, and show micro-photogiaphs of, 
some peculiar variations in the physical structure of electro- 
deposited iron. It is stated that by electrolysing a solution 
of ferrous sulphate and ammonium chloride at 20®-30® C. 
with a current density of about 10 amperes forr square foot, 
the electrolyte being cinuilated tlirough the scries of ele<;tro- 
lytic tanks by means of a centrifugal pump, and care being 
taken to exclude dissolved gases from the solution, it is 
possible to obtain satisfactory deposits of iron of a thickne.sB 
of at least 1 in., with almost the same ease and rapidity 
OB is the case with copper. — A. S. 

Co'pptr ore ; ElectrUyiic treatment of at Miedzianka, 

Rnaaian Poland. W. Stoeger. Oesten-. 35. Berg. u. 
HUttenwesen, 1906, 54 , 387 — 391. Eloctrochem. and 
Motall Ind., 1906, 4 . 366. 

Th 3B ore (chiefly copjHU' glance, but occasionally containing 
axurite and malachite) is crushed, formed into briquettes 
with 6 )>er cout^ of moist loam, and roasted in such a manner 
as to oWin a mixture of copj>er sulphate and eopjasr 
oxide. This is lixiviated with dilute sulphuric acid, and 
the copper recovered from the solution by electrolysis. 
Sheet-lead anodes wrapped m a textile fabric are employed, 
with a current of 1000 anijr^reH, corresponding to 1 ampdro 
i)er sq. dm. of cathode surface, at 2*6 volts per vat. 
i‘l grm. of copper is deposited per ampere-hour. It is 
stated that the deposited copper is purer than electrolytic 
copper from rclineries. The sulphuric acid produced 
during electrolysis is used for treating fresh quantities of 
rooetw ore. — A. 8. 


subjected to the action of suooeMive oleotrio itfoa, in the 
presence of a oajtbon body which will combine with or 
react upon it under the influence of tho oleotrio aros. 
The resulting metal is separated by gravity from i^om- 
panying substances, and is subject^ to the action of 
an oxidising atmosphere and of air-blasts. Tbe gates 
generated from the oharge by the action of the elootrlo 
arc are used for teduoing the ore in the first stage of the 
process. — A. S, 

Q(M and aUver ; Mmna for [dectrolytioatty] fredfUatiw 

— — . J. Snodgrass, Johannesburg, Transvaal. U.o. 

Tat. 835.329, Nov. 6, I90a 

Tus apparatus consists of a receptacle in which cathodes 
and anodes are disposed alternately. The cathodes each 
consist of a metalnc frame, on both sides of which Ore 
secured metallic screens of fine mesh, the whole bidng 
covered with a fabric provided with a conductive coating. 
They rest on a metal plate, contained in the receptacle, 
by which they are placed in electrical ooimection. The 
anodes ore disposed in frames of non-oonduotive material, 
in the sides of which are slots or holes by means of wbiob 
the solution takes a sinuous course through the receptacle 
without passing tlirough the anodes. — A. S. 

Frbnoh Patbnt. 

Orea ; Treattneni of by deetrolyeU N. H. M. Dekker* 

Fr. Pat. 307,496, June 28, 1906, 
qiijs electrodes ore arranged alternately in the electrolytic 
cell, one electrode being formed of a simple carbon or 
metallic jiiato, and the other of a flat vessel, of plaited 
wood, lined with a fabric containing the material to be 
treated. The material is divided into two ports by a 
carbon or meiallio plate, which is bound to one of thb 
cloetrio terminals. — B, N, 


xn.— FATTY OILS, FATS, WAXBS, 
AND SOAPS. 

{Oontinwd from page 1106.) 

Lipase Action of . A. E. Taylor. J. of Biol, 

Chem., 1906, 2, 87—104. Ghem. Coutr., 1906» 
1344—1346. 


United States Patents, 


Ores [zinc-lead] ; Process of treating . F. T. Snyder, 

Oak Pork, III. U.8- Pat, 834,644, Oct. 30, 1900. 
Okbs containing metallic constituents reducible at different 
temperatun'.s are mixed with carbon and slag-forming 
materials, and introduced, ui alwenoo of air, at the deeper 
cud of a bath of molten slag. An electric current is 
pass^ through the slag between the deeper and shallower 
endi, whereby^ temperature is produced }>rogressively 
increasing in intensity towards the shaliowei' end of the 
slag- bath, and suffioient to reduce in succcBsion the 
di&mnt constituents of the me. The unreduced ore is 
gradually moved forward until it reaches the shallow 
end of the bath, whei’e the heat is sufficient to volatilise 
the metal last reduced, and completely expel it from the 
molten slag. The metal first reduced is withdrawn 
from below the deeper portion of the slag-bath. The 
process is especially suitable foi’ the treatment of zinc- 
lead ores, the zinc being volatilised at the shallow end 
of the badl, end subsequently reiiovered by ccmdensaliou, 
whilst inc^tctt lead is \rithdrawn from the deep end of 
the bath.—'A* 

MdmUrgical process for the ejetractuai of 

frofn their ores, and the conversion of iron into sled. 
a, H. Benjamin, New York. U.8. Pat. 834,666, Oct. 30, 

m(k 


Teb ore is tniaed with a flux, and subjected to a gradually 
iaorsatinf tampneatuiee, . and to the aotfim od reduciiig 
gSBoa The partly tednoOd ore Is then caused to move 
by gravity Into a seme ^ high tempeKatur^, wherein it is 


The lipase was prepared from fresh, ripe castor 
by removing the hus^, poimding tbe k^neis, and exhaust- 
ing the latter with anhydrous other The ferment is 
insoluble in other, but completely soluble in ether con- 
taining disBoived fats. If it be mixed with water amt 
ether, a portion is taken up by the water, none by tho 
other ; the greati^r part, however, 4iremam|| Os Sin mter- 
mediate layer. If, now, on ester soluble in ewer bat not in 
water be added, the lipase passes into the ether. If, im the 
other hand, an ester soluble in both ether and warn be 
introduced, the lipase passes into both the ether and 
the water, and into the latter medium in greater 
quantity. Ground castor beans contain, besides lipase, 
amylase, invortase, maltose, and an endotrypsin, bujt ne 
{loroxydase. 8ovoral protein substances— ^bulin, 
albumin, nuclooalbumin, and a glycoprotein— Sfe siso 
present. Tbe greater the degree of purity of the lipf^, 
the less stable it is, as the protein mibstatmes »ervW-40 
protect it from the action of the endotrypsim If tuTbM^ 
aqueous suspensions of Upas© be repeatedl)r fiitewd^ 
through naper, the ferment is retained completely by the . 
paper. Li the dry condition the ferment is not tn|iHced 
by heating above 100^ C., but is docomposed by hsat^ 
the paeons suspension, more , rapici^ in presonce S 
alkali than when the water is aofii Jm presence o| Cats^t^ 
ferment is more resistant against the action nf beat. 
In expe^lim^b} on the bydrolysu of triaoetin, it wsslofusd 
that the teverse reaction— the synthesis of tdAoetb!-^ 
takes pbOept but only with very low velocity. Od 
lysingTiiiliiiitiioiis of triaoetib of different c<mioenttel{siU. 
by m»^:ql^|ihuric aoid and Itah «espiMtii^^ W 
eqtdbbibi^ 4rai ^a^sbed, thn wfiiUt obiaM m 
oafpdmmM sgrted IWrly ‘'weff (dale " * 
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th«t ao1» $» ^ ti^e catalyser/ik&d 

dooa Qftti^e a displacement of the e<iniHbrium. 

VonomiifAiim of trtaoetin solutton, per 
eoiJfh , . 0*5 1‘0 2*0 


P^oentajtee of ester decomposed by*~ 

(1) Swiplmrlc acid 

(2) lipaeo. 


0*6 

1*0 

2*0 

86 

82 

78 

80 

79 

70 


(m. pt. 128^ C.). Frt)m the dleiillati<m 

the^anthor ootoclnded that lioyerdahl’s 
it Vint hfiAH orfiBent in attv 


Experimente on the hydrolysis of triolein showed that 
the atoonnt of hydrolysis is a linear function of the time, 
and the degree of acceleration of the hydrolysis is directly 
proportional to the amount of ferment present. It is 
staM that dry lipase from castor seeds is capable of 
effecting the synthesis of all higher fats from glycerol 
and fattjf acids. The author has also succeeded in 
synthesismg triolein from anhydrous glycerol and oleic 
acid by means of pancreas powder, but failed in similar 
attempts with palmitic and stcorio acids. (See also this 
J„ 1905, 977, 1242 ; 1U0«, y94, I100.)-A. S. 

Cod-liver oil ; SepauUion of the fatty acids of — — . H. 

Hull Bor. 1906, S9, 3570—3576. 
Feactionai. distillation of the fatty acids in a current of 
BUi>orhoated steam having proved an ineffectual means 
of separation, the author tried distillartion in vaciw of the 
methyl osters, which have <«. considerably lower boiling 
point than the fatty acids. It was found that about 
80 T[>or cent, of the fatty acid esters passed over below 
240” U at a jjressuro of 10 mm. 3’wo kilos, of Lofoden 
cod-Uver oil, almost devoid of free fatty acids, were con- 
verted into methyl eaters of the fatty acids (yield 
^1960 grms.), and those were fractionated three tiincs in 
a special vacuum distillation apparatus, the first time 
at intervals of about 10'^ C., and subsequently at smaller 
intervals. The tliree main fractions thus obtained 
boiled at 186” C., 206” 0., and 224” 0. resix^ctively, and 
tlmre were also considorabie fractions boding at 161*5 
to 165" C. and 242^’ Cl respectively. The fraction boiling 
at 101*6” to 105” C. was partially crystalline at the ordinary 
temperature, and when roorvstallised from alcohol 
chilled with ioo yielded the methyl ester of niyristic a«iid 
melting at 19° C. The fraction 1H5” to 1H6” U, recrystal - 
lised from alcohol at about — 15” C,, gave considerabh^ 
quantities of the methyl osU^r of palmitic acid melting at 
29-5” C. 

JVevJ acid of formula 1 : — This was 

separated from the alcoholio solution from whitdi the 
palmitic acid ester had been cry.stal lised. The f-itlv 
acids in this solution were first converted into barmrii 
salts and roorystallised from ether. The residual 
palmitic acid was then separated in the form of a lead 


UUUJ9IUC<t«kU40 IJUWMV.UT, V*^. V — M ail. 

d«riyatiye waa prolmbly a mixture of i^e ^droxy W*??' 
tives of oleic and ga<lolinic acids. The frftt^tion 
at 209°— 24(F C contained A fat t y acid mettipg at 84 G., 
and having a neutralisation value of I66*4. It 
identified as oruoic acid, 0J2H42G2. The lead salt, alee 
that of gadolinio acid, was only slightly tolnWe in 
ami the potassium salt was nearly insoluble m eo4a 
alcohol. (See also this tT., 1^06, 818.J— C. A. M. 

Oleic acid ; Remarks on MoUnari and Soncini's paper on 

the constitution of . C. Harries. Ber., 1900, 89, 

3728—3732. (See this J., 1906, 1056). 

In reply to criticisms of Molinari and Sonoini the authw 
asserts that his critics must have failed to observe the 
formation of a perozonide, and only obtained the n<»fmal 
ozonide. He points out that their own analytical figures 
indicate that tiiey wore dealing with a mixture of the two 
ozonides, since the amounts of carbon found were half 
way between those calculated for the two compounds. 
Similar results have been obtained by himself, when 
sufiioient care had not been given to the purification of the 
normal ozonide. In the author’s opinion the foUowng 
equation represents the decomposition of the ozonides 
by water : — 

CHgCCHglrCH — CH.(CH2),C02H + H^O =- 


HaO2 + CTl3(CH2)-.CHO + O0H(CH2)7.COOH 
He further asserts that Molinari and Soncini overlooked 
the facts that hydrogen pero.xido formed on heating 
the ozonide with water ; that the decomposition by water 
gave rise to no evolution of gas, which, iiowevor, was 

f ^ivon off when sodium hydroxide solution was used, the 
lydrogen peroxide being then destrovod ; and that by the 
action of hot water on the ozonido, aldebyiles were formed 
in addition to acids. As regards the constitution of 
oleic acid, the position of the double bond was established 
long ago, by the work of Baruch. — C. A. M. 

Oleic acid ozonides ; Decomposition products of . 

C. Harries and H. t>. 'Furk. Ber., 1900, 89, 3732—3737. 
OU ienrAd ■perozomdv.—On]\oa\An% 15 grms. of the heavy 
oil (this J., 1906, 1055) with 60 grms. of water for 30 
minutes on the water- bath, decomiiosition took place, 
and the water gave a strong reaction of hydrogen peroxide. 
The resulting supernatant oil, which solidified on cooling, 


salt insoluble in ether, and a final purification of the new 
acid effected by converting it into the zinc salt and treating 
the latter witSi hot ether. 'J’he ]iortioii tliat weparalnd 
on cooling the solvent yielded a fatty aciil melting at 
— 1” C)., and having a noutruhsation value of 21U and an 
iodine value of 91*5. On oxidation with alkaline per- 
manganate solution it yielded a dihydro.Kypalmitie acid 
crystalbsing from akrohol in Hat plates (in. pt. 126'" (M. 
’rills fatty acid is present to the extent of about 6 ]H*r <-ent. 
in cod-liver oil, and is also a constituent of berrnig and 
whale oils. It is not identical with the fatty acid of the 
same formula found by Ljubarsky (this J. 1898, 358) 
in seal oil, since the diliydroxy acid from the latter 
melted at 1 15” 0. The fraction distilling at 205“ — 206” C. 


I was dissolved in other, and shaken with sodium bioar- 
I bonttto solution, which separated it into two fractions. 

I 'riie iiortion taken up by the alkali solution consisted of 
I the whole of the azelaic acid and the bulk of the semi- 
aldehyde of azelaic acid, whilst the port remaining 
dissolved in the ether consisted of pelargonio aoid, 
iionyho aldehyde and the remainder of the eomi-aldehVdo 
of azelaic acid. TIioso frewtions were separated further 
by distillation under a pressure of 17 mm., and the 
I products purified. The total yield amounted to 14<3 grms., 
i and consisted of 2*0 grms. of nouylio aldehyde (b. pt. 80” 

I — 106” U under a pressure of 17 mm.) ; 4*2 grms. of 
I pelargonic aoid (b. pt. 120” — 160” C.) ; 8*7 grms. of 
distillation residue ; and 4*4 grms. of azelaic acid and its 


contained the methyl esters of stearic oeid (in sniall 
proportion) and oleic V, id. 

(mlolinic acid : — The frai-tion 223“ to 225“ 0. 
contained a new aiud molting at 24*5” (1, and 
having a composition corresponding to the formula 
^ neutralisation vmue of 180*5, and iodine 
valuo of 80*3. It occurs in oonsiderable quantity m 
cod-Uver oil (whence its suggested name), and is also 
^present in herring and whale oils. In the author’s 
ontnion SohorUug’K doeglic acid (Lowkowitsch, Oils and 
JratSt p. MO) must have consisted of u mixture of 
gadolinih and oloic noids. When oxidiml with alkaline 
jiai^matiganato adttiion the new aeid yielded ,a dihydroxy 
a«d4 (ywielt author termed dihudfMfffadin^ a4*dh 
from aleohol in brillfasiifc whUe VysthiB 


so till -aldehyde. 
iSemi-aldchydc of a zdaic acid . — This was insoluble in water, 
I and solidified, on cooling, to a solid white mass, which 
began to melt at 57” C., and was completely fiuidSiliat 68° C. 
When heated it had a pleasant penetrating aldehydio odour 
recalling that of roses. It gave the usual reactions of alde- 
hydes and formed a somioarbazone (ra. pt, 104° C.). It 
was extremely unstable, and was readily attacked when 
heated with dilute mineral acids, being converted into a 
dark oil insoluble in hot petroleum spirit, The aldehyde 
itself was readily soluble in ethyl acetate and benzene, Wt 
was insoluble in cold petroleum spirit When dried on 
a porous tile in mato its olem<^ntary qompOaitioii qiOjnfes* 
jfbndtxt with thij formula CHO{(fe*) 7 COCm. It darkdm»d 
at about 141)° C. and decomposed with evolution of gas 


, 06 ., 

* 1" 


iwi ^ . 

- In tJxo opittJwtt ih« 

foi™ hy Molina^ ntwl ^holni (tfaiB J., 
4«^oinjp^t£oQ prodnota of mk adld 
4 polyinorJiation dwivatiya of ihia iadah;^o* 

^ Fow^ ^Uic twid 0 zohi^ whan decomposed by water 
m the .same ^y as tbo peroaonide gave the followiag 
ywiM 16 grms« of theecn'L|diial aubstanoe t'—Nonyllo 
al^hyde/t‘6j pelargooio acl^SO; distillation residue, 
4*3 ; and asMo aoida (m. pt 60“ 0.), 8'6 grma. Total. 

mixed aa^mo acids were found to contain 
*5 aldehydo-aoid. The yield of this was 

reduced when the decomposition of the oa^nide by water 
was continued for too long a time.>~xC. A* M. 

OMfie ; Oravimetric determincUion of , and ozone 

ntimfiera of oils. P. PenarolL Gaz. ohim. itaL, 1906. 80. 
[2]. 292-298. 

The author has obtained good results in numerous experi- 
ments with oleic acid and linseed oil for the determination 
of ozone by the method recommended by Mohnari and 
Soneinl (this J., 1906, 1066). The oil is contained in a 
6-bulb apparatus as used in oomhustions, and the gas con- 
taining ozone is passed through at the rate of about 180 
bubbles per minute ; tlie temperature is maintained 
between 10® and 40® C. A calcium-chloride tube must be 
joined on to the abeorptioii-bulba, as even a carefully-dried 
oil will still give up a small quantity of moisture during 
the test. The increase of weight or the oil corresponds 
exactly to the addition of 1 mol. of ozone (Og) for each 
double linking in the molecule of the fatty compound. 

The ozone-numbers of some oils arc given in the following 
table : — 


Olive oil . . 
Maize oil . . 

UuacHidoil . 

Castor Oil . 


Iodine value. 

Ozone nun 


' Calculated from 
iodine value. 

88-8 

16-9 

114-1 

21-0 

170-8 

33-6 

80-4 

16-3 


Found. 


16-8, lC-8 
22*1, 2M 
38'4, .84*6 
16*3, 16-1 


—A. 8. 

Coooamit oil in hulier fat ; Determination of — - . F. W, 
Harris. Analyst, 1906, 81, 363 — 360. 

The utility and reliability of the different methods pro- 
posed for the detection and determination of coooanut oil 
in butter ore dealt with in this pajier. Juckenack and 
Pastornack^s lino of reasoning (this J., 1904, 339), 
was found to be useless for indicatiug, with any 
degree of certainty, the presence of less than 16 per cent, 
of cocoanut oil Methods based on the precipitation of 
certain of the fatty acids as silver salts (this J., 1906, 1026 ; 
1906, 324) also gave unsatisfactory results, but the Polonsko 
process (this J., 1904, 387) was found to be of considerable 
value in detecting this class of adulteration. The exact 
conditions of the method must, however, be adhered to, 
and particular attention paid to the condition of the pumioe- 
stono added to the distillation ffask. The most concordant 
figures ore obtained hy the addition of 0*1 grm. of finely- 
powdered pumice-stone, an equal weight in the form of 
small i^ieces giving lower results. I^ovidod that a 
reliable basis of comparison has been obtained by the 
analysis of a large number of samples having varying 
Heichert-Meissl values, i£ is quite possible to detect the 
presence of 10 per ceni of cocoanut oil in butter, by the 
Polenske process ; the admixture of 16 per cent, can not 
only be detected, but determined fairly accurately. If 
the proportion of coooanut oil indicated be relatively 
small, confirmation by Bdmer’a phytostoryl acetate test 
(this 1902, 1^2) is essential, hut it must m remembered 
tSuM^ M test shows the prosenoe oi aU, or any, vegetfhle 
oU, and not that oi coooanut oil alone.— W. P. S. 




" /aoy ^ 

■kemiJs km 

from 

exiraoted wittk p^olohm spi^ 
yellow, with an unideasant tastp 
does not solidify ot depoidt on ItOepiRg. BUk' W 
^896 ; saponifi^M vjiue, j 

Hehner value, 08*00; ReioWt*M^ tSdti, 1*401* j 
valne, 6*2 to 17*6 titer test (arthdify l^g i ij^ \ 
acids), 22“ CX The marc 
per cent, of proteids, 1*32 per cent, of ' ' 

2*6 per cent, of sucrose, 86*92 per cept M 0% 
hydrates, 9*00 per cent of crude fibre, and 6*76>'^ 
of ash. The ash contained 49*1 per cent, of phoaph^viSo 
anhydride present as phosphates. In genm'al dhairaoters 
the oil approximates to cottonseed oil, but hM a lower 
titer number, which renders it less valuable for soap* 
maldng.—J. O. B. * 

Olive, leaves; New invedigaiions of . F. CSanzonerl 

Gaz. oliim. ital„ 1906, 86 [2], 372—376. 

Tip author has continued his study of olive leaves (Gaz. 
ohim. ital, 27 [2]. 1). On extracting dry olive liM^ves 
for several days with 96 per cent, alcohol, and allowing 
tho solution to cool, small quantities of crystala ware 
obtained, consisting apparently of two wax-like Sub- 
stances. melting at 66®-— 100° and 69°— 70® C. respectively, 
and exhibiting different degrees of solubility in boilipg 
alcohol From the alcoholic solution there wore isolated ; 

or O^H^Og, melting 
at 297 — 298 C. with decomposition, soluble m ether, and 
insoluble in {lotroloum other; (2) a white, orystallinei 
resin-like substance, m. pt. 263° — 266° C., probably identical 
with tho subatanoo isolated by Peano (this J., 1908, 85) 
from the epicarp of olives ; (3) a compound, crystallising 
in totrahedra, m. pt. about 236° C.; (4) a cryst^Iine aoit£ 
in. pt. 166°, insoluble in ether ; (6) a compound, m. pt. 
180“ when crystallised from acetic acid, and 200^286“ 
after reorystallising from alcohol ; (6) an acid of dough- 
like consistence, turning brown when exposed to Ihe^; 
and (7) mannitol and gallic and tannic acids.— A. S. 

FaUy avlatances ; Alcoholysis'* of . A, Haller. 

Compfc. rend., 1900, 148, 667—661, ; 

Tub author finds that different fats and oils react with 
very varying degrees of facility on methyl alcohol con- 
taming 1 — 2 ][)er cent, of hydfoolilorio acid, to form 
glycerol and the methyl esters of tho acids present. In 
tho process, 100 grms. of the fat (freed from moisture) 
are boiled under a reflux oondenser with 200 o.o. of the 
acidified methyl alcohol till tho solution becomes homo- 
genemiH, and the liquid is then poured into water or brine, 
which dissolves the glycerol and excess of alcohol, whasb 
the esters rise to the top and can be separated. Should Ihe 
whole mass form an emulsion, it is treated with ether, 
and tho ethereal solution of esters treated with sodium 
carbonate, dried, and tho ether distilled off. The 
esters are then separated by fractional distillation, 
at tho, ordinary or at reduced pressure acooiding to 
circumstances. Volatile fatty esters are thus easily 
separated from methyl oloate ; but the aeparafiou 
of the latter from palmitate or stearate can only be 
effected by drainage on a porous tile at 0° 0.. extracting 
the liquid from the tile by ether, distilling off the ether, 
and repeating the process as long as any solid ester is 
obtamecl Tho process promises to be of use as a method 
of analysis. — J. T. D. 

Carbon UtracUoride ; Action of on cad iron. E. 

Bolis. 01iein.-Zeit., 1906, 80, 1117—1118. 

The author finds that perfectly dry carbon tetrachloride 
may be boiled in cast-iron vessels, and will exert vtey 
slight action on them ; moreover, tho metal seems to 
become covered with a protective coating, so thkt the 
action becomes slighter in time, end idtimat^y ceases; li 
moisture bo present, however, the iron is very senMbly 
attacked, and the rate of attack increases wi^ tllS pt^ 
ppr^ of moisture. In this oaec, too, the last wf «im4o£ve 
holuH^ with oarbmt tetraohlorido shows as itrox^ an 
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attack as the 6rst. When bonea are bailed in caafc-iron 
veaaela with carbon tetrachloride to extract the fat, 
there ia always some corrosion of the vessel, which is less 
with fresh and well-dried bones than with older and 
paoiater bones. Under ordinary working conditions this 
at^k may bj& very serious in amount — J. T. 1). 

Menu oil €XpQrt$ from the United States. [T.R.] 

Tk» following figures have been comiiilod from the 
“ Statistical Aostraot of the United States,” published by 
the Bureau of Statistics : — 


Year. 

Galls. 

Value. 

g 

1898 

2,646.560 

676,646 

1899 

2,860,623 

565,293 

1900 

4,383,926 

1,351,867 

1901 

4,808,646 

1,831,980 

1902 

4.260,398 

1,769,370 

1903 


1,467.493 

1904 

3,222,875 

998,613 

1905 

3,108.917 

890,937 


Oeiton-seed pitch • U.S. Cuatoms Decision. Oil, Paint, 
and I>rug Rep., Got. 22, 1906. [I’.R.] 

Ok Oct. 21, the Board of General Appraisers held that 
ootton-seed pitch used in connection with insulating cables 
for electrical purposes must pay duty at the rate of 20 per 
cent The importing fbm made several claims for exemp- 
tion from duty and two claims for assessment at the rate 
of 10 per cent. The Board held that assess meat as a 
non*enumerated manufactured article will stand. 


Soap I U.S. Census of . Oil, Paint, and Drug 

Rep., Oct. .29, 1906. [T.R.] 


Ik 1900 soap and candles were shown os one industry 
without details and segregation is impracticable. The 
total cost of materials in 1900 was $33,143,260 and the 
value of the moduots $53, 231, 01 7. In 1905 the cost of 
materials used in the manufacture of soap and candles 
was $46,586,628 and the value of the products $72,164,062. 
The following table shows the mater ims used and the value 
of products for soap only in 1906 : — 


Materials used, total cost $43,625,606 

Tallow, grease, and other fats-- 

Pounds 476,018,277 

Cost $19,723,311 

Coooanut and palm-kemcl oil— 

Gallons 6,833,132 

Cost $2,692,034 

©otton-seed oil— Galls 1 3,270,006 

. palm oil— Galls 449, ‘490 

Olive oU— GalU 602,909 

Oastm oil-4SlaU8 79,707 


Turkey-red distilled and saponified — 

GallB 465,246 


Ol^ar oils— - 

GaUons 962,696 

Cost $233,434 

Rosin— lb 168,107,246 

Foote— lb, 69,761,740 

Petroleum products — 

GaUons 4,277,289 

Cost $218,798 

Caustic soda— Tons 71,661 

8oda ash— Tons 63,777 

Potash— lb 4,463,800 

lime— lb 211,276 

Common salt— lb 44,103 

Essential oils and perfumes— lb 1,104,338 

Aioobol (grain and wood) — 

GaUons 95,648 

Glycerin— lb. 2,867,206 

Sodium silicate— ;lb 68,234*620 

BotaK^lb. 1,704,284 

Ifmsral fillets— 

JNmde 81,075,283 

dost - |23a,8®8 

Sulphuric aoid— Ibu 6,954*435 


[Dm. U. IMC 




Hydrochloric acid — ^Ib. 

AJU other materials 

Products,* total value 

Hard soaps 

Tallow soap — 

i^ounds 

Value 

Olein soap — 

Pounds 

Value 

Foots soap — 

Pounds 

Value 

Toilet soaps, including medicated, 
shaving, and other special soaps — 

Pounds 

Value 

Powdered soaps, sold os suoh^ — 

Pounds 

Value 

All other — 

Pounds 

Value 

Soft soap — 

Pounds 

Value 

Smoiai soap articles 

Glycerm — 

i*o\mds 

V'aluo 

All other products 


393*246 

$6*081,276 

t$68,274,700 

$56,876*466 

846,763,798 

$32,610,850 

29.363,876 

$1,363,686 

85,000,133 

$3,090,312 


130,225,417 

$9,007,276 

120.624,968 

$4,368,682 

143,390,967 

$6,097,670 

33,613.416 

$667,004 

$654,881 

27,660.661 

$2,958,105 

$7,216,154 


Fkenoit I^atents. 


J'aUp acids ; Production of mono~iodo \and mono-bromo] 

suhstttution products from higher . Farbenfabr. 

vorm. F. Bayer und Co. First Addition, dated June 21, 
1906, to Fr. Pat. 362,370. Jan. 12, 1906. XX.. page 1173, 

Luhrication ; Product suitable for . The Bmery 

Pneumatic Lubricator Co. Fr. Pat. 367,320, Juno 21, 
1900. 


T«k product consists of a mixture of soap or other 
saponaceous material, graphite, liuid extract of red elm 
bark (say, 2 paits of each), oommun salt oi’ a suitable 
saline compound ( I part), to prevent solidification under 
the iniluenoe of compressed air, and water (4 parts). 
These ingredients are heated together to boding point* 
well stirred until the mass becomes plastic, and then 
moulded into a convenient shape and wrapp^ in metal 
foil, or other impermeable material. — C. S. 


Finishing soap [/or textiles and paper] ; Manufacture of 
a . E. Agostini. Fr. Pat. 801,7752, Sept. 16, 1906, 

Ihsolublb soaps such as those of lime* alumina, zinc, Ac.* 
are mixed at a high temperature with fatty bodies or 
hydrocarbons so as to form a humogeueous mass. Weighting 
materials such as talc, kaolin, &o., can be added to this 
material. The insoluble soaps may bo previously prepared 
or may be obtained in the fatty mixture by double 
decomposition between a fatty acid and a metallic 
hydroxide such as aluminium hydroxide. This material 
when applied to fabrics or paper yields a finish which is 
highly insoluble and also resistant to meohaaioal treatment. 

—A. B. S. 

Candles or other illuminating bodies for nighUights, lamps, 
or other applicatioTts ; Proems for making — ky msms 
of pstrolewn or other mineral oUs. V. J. K.uess. 1^. 
Pat. 367*448, June 26, 1906. UL, page lUi. 

PetroUum or other mineral oils ; Process of sdidifyfkty , 
and transforming them into a solid hydrocathon soap. 
V. J. Huess. Ft. Pat. 367*449* June 26, 1906. ILL* 
page 1141. 


* l*r0duots consumed la estabhshments where x.,, 

Turl^^ct oil. 1.149, see galis. ; taUow. I0,si<t7l ib.l ootton- 
seed Ml, 920,410 galis. ; caotttolye. SO* B., 9,698.992 gaUs. { sodium 
siUoa^ ^»7,m lb. ; glyoerin, S,42»*S9$ it. ^ tr^OMKl soap* 


114*4 

t la addtttm* SOSA pfodasts to 
mi^ in estaDUshm^ti sagsgsd ^ 
other prodttots. 


Bt 



JJlUjJMM*.] <3t, xm._PIGMBNTS. PAINTS; BBSINS. VABNISHBS; INPIA-BUBBEB, *o. 

• 


im 


ion, indnding «pent soap hes 
h’prodwife {mmms) ; Process^ and 
• I-<. Riviere. 

*' 

*”** potaMium in the crude glycerin are 
p^pitatrf by mean, of hydrofluorilicic aoiVl, which b 
ju^quently rMovcred from the fluosilioates. The free 
^droohlorio acid m the filtrate. re.ulting from the deoora- 
™ *?.* .odium cUorido. i. eeparated either by 
dlstlUation with steam, and Then .aturated with lime; or it 
HI oimyerted into an ester by treatment with alcohol before 
distillation ; or is precipitated as load chloride by means 
or lead nuosilicate. The precipitated eodiuni and potae- 
ai^um nuoailicates may be converted into oarbonatea by 
Mtment wth aufhoient lime to form the oorresponding 
Mlioa^a and oaloium iluorido, after which the silicates 
are decomposed by means of carbon dioxide and the 
«a™nate8 separated from the precipitated 
tihoa. xhe latter is dissolved in hydrofluoric acid to 
tonn hydroflu^iUcio acid* or is converted into load 
fluosihoate. All these different operations are carried 
out in autoclaves to which, whoa required, oondonsers 
and absorption vessels arc attached.— 0. A. M. 

Xm.— PIGMENTS, PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, &e. 

(Continued from page 1107.) 

(A.)— PIGMENTS, PAINTS. 

E^olisit Patej^ts. 

Pam ; Mmiufacture of . M. P. L. Colignon. Monte 

Carlo. Eng. Pat. 22,252, Oct. 31, 1905. Under Int. 
Oonv„ Nov. 20, 1904. 

See Ft. Pat. ^48,277 of 1904; this J., 1905, 506. Reference 
A Section 1, Siihseotion 2, of the Patents 

Act. 1902, to Eng. Pats. 3023 of 1870 and 4415 of 1885. 

-T. F. B. 

Basin lead salts iPigmetUs] insoluble in water; Prmess 
^ producing ^ — . J. Kronen, Mulheini-on-the- Rhine, 
Germany. Eng. Pat. 19.732, Sept. 4, 1906. 

The normal lead salt, insoluble in water, is made into a 
pMte form and then mixed with the calculated quantity 
of lead oxide or lead ochre. — B, N. 


French Patent. 

M ethod of imparting jyRrmanent 


l4Uminosity ; _ _ 

^hstances. {Luminous painil P.^L. Ue»pax. Fr Par 
307,399. June 20, 1900. 

The object is treated with phosphorescent calcium snl- 
imide incor^iorated with a special colourless varnish 
(dammar resin, wax and oil of turpentine) which is stated 
to pre^rve the luminosity by protecting the sulphide from 
the action of the air.— C. A. M. 

(fi.)-~RESINS, VARNISHES, 

Turperdine and rosin ; U.N. Census of . Oil, Paint. 

and Drug Rep. [T.R.J 

In 1905 there wore 1287 establishments engaged in the 
productipn of tur^ntine and rosin, the aggregate output 
being valued at te,927,034. In 1900 tli'ere were 1^3 
Mt^blisbtnents, but the output was only $20,844,888. 
Followmg is a etatomont of the products by kind, quantity! 
and value : — ^ .y » 

Produoti; total value .... •328,917,024 $20,844,888 

Turpentine — 

30,087,051 38,488,170 

_ Value $15,170,499 $14,900,235 

Roinn-< 

• • • • - . t3, 508, 347 $2,503,087 

. $8,726,610 $5,129,268 

AB other products ..... . 140,906 $266,886 


t Kvels of 300 lb. 
t Indsdiag toBie bonrelt of fOO lb. 


to the yoioe of IMiTM wore 
omted Ih ths HumuteettiM 


English Patent, 

Pitch oils [tur^ntines] and other Uhereid oils otKmned In 
destrueiim aistillaiion of resinous suhHrmees ; pMS't 

fying . A. Hesse, Wilmersdorf, Germany. Bnii, 

Pat. 7934, April 2, 1900, ^ 

The malodorous constituents of oils obtained by the 
destructive distillation of resinous substances are stated 
to be completely and economically removed by treatment 
with an alkali metal or an alkaline-earth metal previous 
to distillation ; a preliminary purification with alkaU 
hydroxide or lime may be employed in addition, One 
tlujusand kilos, of Russian oil of ‘turpentine are sthred 
with 3 kilos, of metallic sodium, and the oil is distilled 
under atmospheric pressure ; if necessary, the distillate 
or any fraction of it may be again treated with sodium. 

T, F. B. 


United States Patents. 

TnrperUinc ; Apparatus for distilling . J. G. 

Lake Park, Oa. U.S. Pat, 834,769, Got 80^ 

Ihb worm of the still discharges into a closed receiver, 
provided near t)\e top with an outlet for the turpentine, 
and with a cold-water in lot and outlet at lower levels, 
the w'ater being admitted from an elevated tank, whilst 
the water-outlet pipe is bent upward above its ommoction 
with the receiver, in order to maintain the level of water 
therein, and is fitted with a tap for regulating the outflow. 

— 0. a 

Turpentine ; Method of distilling . J. T. Denny, 

Cronmrtie, N.C. U.S. Pat. 834,876, Oct. 30. 1906. 
Wood, placed in a holder, is enclosed in a still, and sub- 
jected to non -destructive distillation, after which it k 
taken out of the still, and the holder, and tubiected to 
dcrttruotivo dintillation in arot<jrt, in th© ordinary way* 

Q S 

(G.)^INDIA-RUBBBR. &o, 

English Patent. 

Fibrous agglomertUes ; Manufacture of [vidcanised] - . 

Oaudemberg, Nice, Prance. Hng. Pat! 
9710, April 25, 1006. Under Int. Conv., May 10, 1W5. * 
See Fr. Pat. 364,801 of 1905 ; tips J.. 1905, 1118.— 

United States Patents, 

0 / '■Movenny fram niMier mutt, 

KMnemon, Cliioago, III, O.S. Pat. «34.628. 

vKJt. 3 (jF^ I WKK 

The fiiioly-dividod waste material is mix^id with m 
suitable proportion” of a miscible flxed hydrocarbon, 
such 08 tar, pitch, roain, or balsam, and boiled m a solution 
oontaining a halogen salt of an alkali 
metal. Ihe acid and dissolved matter are then separated, 
and the rublier is boiled in a solution of a salt of an 
alkali metal, washed, and dried. — C. S. 

Gum; liubberdike . B. F. Sponoer. Denver, Col.. 

Assignor to the Wostera Parent Crude Rubber Go,. 

^ Santa F6. N. Mex. U.S. Pat. 834,709. Got. 30, 1^0. 

The gummy particles in the plant Pioradenia fiarihmda 
wills are separated from the nbrous portions* and ogglo^ 
moated, bemg then converted into a ploatio* rubbfr-ukf) 
watoproof mass by diseolviM them iq a light hydrO'* 
carbon, such os gasolene,— C. ST 

Febnoh Patents. 

Bubber and rubber waste; Treatmni of — W, A 
Kttnemon. Fr. Pat. 368,144, June 2» 1966. 

See U.S. Pat. 834,023 of 1906; preceding these.— 

T*b gums of oortom Sapotooew— such os those Af tb. 
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Mimtieo|» and Chrysophyllum genera and the gum of 
Sap. Muelleri — are washed in water, then treat^ in a 
boning 6 per cent, solution of potassium nitrate, and 
afterwards in a boiling 6 per cent, solution of sodium or 
potassium silicate, borax, or sodium tungstate, the gum 
being then drained and boiled in a bath containing 
6 per cent, of quicklime. After washing, to remove any 
excess of alkali, the mass is kneaded and rolled. — C. S. 

XIV.~-TANNING, LEATHER, GLUE, SIZE. 

{Continued f rom pa^e 1108.) 

Ukitbd Statics Patent. 

t Qdaiin and glue from hones '; Manufacture of . II. 

Hilbert, Heufeld, Germany. U.S. Pat. S.Si.SOO, Oot. 30, 
1906. 

Sbb Eng. Pat. 13,682 of 1003 ; this J., 1903, 1007.— T. F. B. 

Fbknoh Patents. 

Tanning ; Rapid process of for producing sole leather. 

8. Bocoiordo and Ck). Fr. Pat. 367,768, July 6, 1906. 
The hides are first subjected to the action of a bath con- 
taining sodium chloride, 22*5 per cent ; sodium sulphate, 
3*0 per cent. ; and hydrochloric acid, 1*5 per cent. They 
are next immersed siiccesaivoly in baths containing : — 
First bath; tannin, 16*0 per ccid.: sodium chloride, 12‘() 
per cent.; sodium sulphate, 1*6 per cent. ; and hydro- 
chloric acid, 0*75 per cent. Second bath : tannin, 30*0 j)er 
cent. ; sodium chloride, 6*0 per cent. Third bath : tannin, 
30*0 per cent. The tanned hides are then well washecl 
to remove the salts and acid. The process takes from t wo 
to three days. — W. P. S. 

Bom-like masses ; Process for the numvfaeiure of from 

casein or similar substances^ or from other albuminoid or 
protein substances. G. W. Beta. Fr. Pat. 367,407, 
June 28. 1906, 

Tm solution of casein, after being rendered faintly acid, 
or after adding a small quantity of ammonia or other basic 
substance, is treated with formaldehyde. Or, oasom is 
dissolved in acidulated water, and the solution treated with 
formaldehyde. Or, casein is dissolved in water, j^recipi* 
tated bjr Edition of acid, and redissolved in presence of 
ammonia or other basic substance, and the solution treated 
with formaldehyde. The coagulated casein is separated, 
dried, and hardened, finally under the influence of pressure 
or heat. The product may also, during or after drying or 
hardening, be again subjected to the action of formalde- 
hyde. I^otein or albuminoid substances, such as albumin, 
glue, gelatin, gluten, &c., may be used in place of cosoin. 

XV.— MANURES, &c. 

{Continued from page 1108.) 

Denitrification process ; Influence of carbohydrates and 

organic acids on the J. Stoldasa and E. Vitek. 

Z. Zuckerind. B6hm., 1906, 81, 67—119. 

Tks micro-organisms investigated were grown in a solution 
containing senium nitrate, small quantities of potassium 
phosphate and sulphate, calcium and magnesium chlorides, 
sodium carbonate, and iron phosphate, along with the 
particular carbohydrate or neutralised acid. After a 
period the nltarogen present in the solution as ammonia, 
nitric or nitrous acid, and in organic form respectively was 
determined. The results are incorporated in a scries of 
tables. (Mstridium gelaUnosum proved the best ammonia 
former in the case of dextrose, BaceiUus subtdis the best from 
levuiose and mlaotose. Arabinose ik a better medium 
than xylose, ymilst the neutralised organic acids offer less 
iaTomrable conditions than do the oorb^ydrates. Bacterium 
BariMi gives rise to tbe formation of much organic 
nitrogen m arabinoile solutions, whilst it decomposes 83 
emit, of the nitrate in xylose solution ; for all the other 
teria the pentoses ore shown to be an entirely unsuitable 


material. The acids all form excellent media for the 
decomposition of the nitrate to elementary nitrogen and 
the formation of organic nitrogen compounds, Bact. 
HartUbi being again found to give the highest results. 
A more detaiTecl investigation Into its action showed that 
the first stage in the denitrification process is the reduction 
of nitrate to nitrite by hydrogen formed along with carbon 
dioxide in the decom^sition of carbohydrate or organic 
acid by the enzymes of the micro-organism. It is pomted 
out that the carbohydrates in the soil are more c^apted 
for the conversion of nitric licid into ammonia than as 
nutrients for denitrification bacteria. — E. F. A. 

Fertilisers 2 U.S. Census of . Oil, Paint, and Drug 

Hep., Oct. 29, 1906. [T.R.] 

The fertiliser industry in 1906 followed the general 
tendency towards oonsolidation, the numlier of establish- 
ments reported being 400, as compared with 422 in 1000. 
The capital employed in the industry rose from $60,685,753 
to $09,023,264, while the value of the products increased 
from $44,667,386 to $56,632,853. The following table 
shows the maU»rial8 used by kind, quantity, and cost, and 
the products by kind, quantity, and value ; — 


1905. 1900. 


Materials used, total cost.. 

$39,343,914 

$28,968,473 

Fish 

$880,142 

$183,542 

Kainite— 

I'ons 

190,493 

64,700 

Cost 

$1,891,073 

$6^0,833 

Limestone— 

Tons 

20,281 

7,158 

Cost 

$10,731 

$7,322 

Phosphate rook — 

Tons 

888,671 

787.927 

Cost 

$4,244,554 

$3,554,174 

Pyrites— 

Tons 

342,962 

288,778 

Cost 

$2,020,769 

$1,466,285 

Sulphur — 

iWs 

4,210 

12,728 

Cost 

$92,234 

$268,670 

Lime — 

Bushels 

22,131 

13,130 

Cost 

$3,475 

$887 

Potash salts — 

Tons 

122,107 

* 

Cost 

$3,606,701 

$3,098,400 

Nitrate of potash — 

Tons 

1,160 

884 

Ct^st 

$39,039 

$32,156 

Nitrate of soda — • 

Tons 

42,213 

19,518 

Cost 

$1,760,432 

$709,841 

Wood ashes — 

Bushels 

17,083 

e 

Cost 

$2,050 

e 

Sulphuric acid — 

Tons 

197,865 

231,527 

Cost 

$1,084,304 

$1,355,382 

Acid phosphate — 

Tons 

320,550 

286,898 

Cost 

$2,912,010 

$2,176,245 

Ammonia tes — 

Tons 

125,888 

t 

Cost 

$2,445,051 

t 

Ammonium sulphate — 

Tons 

10,540 

V 4.120 

Cost 

$600,856 

$166,609 

Common salt — 

Tons 

2,406 

481 

Cost 

$13,245 

$2,211 

Cottonseed and meal .. 

$2,376,448 

$187,410 

Bof^es, tankage, and offal 

$5,094,149 

$9,768,735 

All other oompements of 

products 

$5,591,236 

$14058,385 

All other materials .... 

44,675,485 

M.40S,3W 


* Kot reported. 

t Included with hones, tankage, and oflaU 
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■ , 

..... m. - ^ . 

1906. 

1900. 

Products, total value .... 

$56,632,863 

$44,657,386 

Fertilisers : — 

Superphosphates — 

Froni minerals, bones, 

&c. — 


Tons 

766,338 

923,198 

Value 

$7,516,267 

$8,471,943 

Ammoniated — 

Tons 

776,987 

142,898 

Value 

$12,901,067 

$2,449,388 

Complete — • 

Tons 

1,329,149 

1,430,682 

Value 

$26,673,611 

$26,446,040 

All other — 

Tons 

396,303 

291,927 

Value 

$4,410,469 

$4,178,284 

Sulphuric acid : — 

66° B. — Tons .... 

337 

2,816 

Value 

$9,251 

$60,004 

60° B.— Tons .... 

23,997 

60,932 

Value .... 

$185,327 

$387,921 

Other acids— 

Tons 

45,689 

♦ 

Value 

$241,506 

$17,872 

Epsom salts— 

Tons 

7C4i 

1,400,000 

Value 

$13,716 

$10,500 

Soda turoducts— 

Tons 

8,241 

» 

Value 

$36,936 

$1,522 

All other products .... 

$6,639,824 

$3,643,905 

* Not reported. 



En(3Ush Patent, 

Manure \Jrom sewage slmlge]. J. T. Sidebotham, Staly* 
bridge, ^honhiro. Kng. Pat. 1970, Jan. 20, 1900. 
Sewage or “ ulush cake,” as taken from the prcHwes 
of various sewage works, is mixed with about one- 
eighth of its weight each of lime and granulated ixsai moss, 
and the ma.ss is ground, with tlie addition, if desired, of a 
small proportion of ammonium sulphat-e, sodium nitrate, 
or stoamod bone flour. — E. 8. 

French Patent. 

Fatoal matters ; Process and apparatus for the treatmcjit 

of for the manufacture of manures, JCm. Charles 

et Cie. Fr. Pat. 307,070, June 10, 1900. XVHIif., 
page 1160. 


XVI.-SUGAR. STARCH. GUM. &c. 

{Continued from page 1109.) 

Sugar beets Analysis of — - — . 1). L. Davoli, jun. 

J. Amer. Chem. Soo., 1906, 28, 1600—1611. 

Foe the analysis of sugar beots, the author rooommends a 
modifloation of the warm aqueous digestion method, in 
which the solution is made up, not by volume, but by 
weight. It was found that the average weight of 
62*096 grms. of pulp, 14 c.c. of basio lead acetate solution, 
and water, when mixed, digested, cooled to 20'^ C., and 
made up to 201*2 c.c., was 209*2 grms., and that the 
weights ranged between 207*07 grms. (for 11*0 per cent, 
beets) and 210*08 grms. (for 17*9 per cent. l)eots). Hence 
209*2 grms. may taken as the <!orrei;t weight to which 
the digested pulp is to bo adjusted. This method allows 
of the substitution of Iwakors for graduated flaelos. The 
weightir of a large number of 800 c.c. Jena beakers are 
ascertained. The heaviest of these is provided with a 
Ar in. glass tube, sealed at both ends and fitted with a 
rubber tip secured by copper wire, of suitable length, to 
acit ae a stirrer. The beaker and stirrer are then weighed 
together! and this wenght is taken as the standard to wnich 
all the beakers and their respective stirring rods are to be 
faarooght. The weights of t^ other, lighter beakers, with 
sththjg tods, are adjusted to the standard by introducing 
ikh teotilslte quadtitias of mercury into the hollow stirring 
rode oefore sealini:. The beakers and corresponding 
string rods are then etched with oonaecutive numbers. 


STARCH. GUM, &c. ^ H68 

The pulp is weighed out, rinsed into the beaker, t^ted^ 
with 10— 16 c.c. of basio lead acetate solution and so much 
water from an overflow pipette, that only a few drope are 
required, after dij^tion and cooling, to make up the we^ht 
to 209*2 grms. Tho amount of water to be ad led is mst 
determined by experiment, and allowance must be made 
for evaporation during digestion. The pulp is digested 
for 30 minutes at 80° U, and cooled in a cold water bath. 
The beaker is then dried on tho outside, ^aoed on a 
balance, and mode up to weight with water. The antUysis 
is comoloted os usual. The advantaps of the method 
are : — 1. The pulp Is much more quiokfy and easily intro- 
duced into the beaker than into a flask. 2. Stirring may 
be done much more efficiently. 3. Addition of ewier is 
unncct^sary. The method is, of course, applicable to 
Hugar-cano and bagasse, in which cohos, weight being 
applied instead of volume, the quantities may be propor- 
tionally increased and the difficulty in sampling hereby * 
overcome.— L. E. ^ a ^ 

Beetroot ; Quantity of plus-sugar^ ealcvlcUed as anhydrous 

raffinose, present in ■. H. and L. Pollot. Bull 

Amhoc. Chim, Suer, et Diat., 1906, 24, 454—460. 

It is now known that tho raffinose which is found in beet- 
root molasses is not formed in the course of manufacture, 
but that it is pre-existent in the beetroot itself. A, 
Her'/.feld has advanced the opinion that raffinose is 
present in exceptionally large quantity in beetroots which, 
after having been subjected to considerable cold, liava 
continued to grow, and that this raffinose results from 
tho transforiTiation of pectin substances previously 
rendored soluble. This hypothesis has been Confirmed 
by tho rcHoarchos of Wohl and Nioaacn. Moreover, H 
is well known that, during tho germination of many 
jilants, e.g., potatoes and barley, starch is transformed 
into sucrose. The authors quote, from a paper by A, 
Ilerzfeld (Z. Ver. dout. Zuokorind., 1906, 751), results of 
analyses of raw beet sugar and molasses of the campaigns 
1902 — 3, 190.3—4, 1904 — 5, and 1905—6, which show 
that the amount of rafllnose in this year’s beetroot is 
exceptionally high. The authors have analysed a sample 
of German molasses which contained 2*04 per cent, of 
raffinose (calculated on dry matter), and have shown 
that a serious error is introduced in the deter mination of 
the purity coiffiicicnt, if the amount of raffinose is not* 
taken into account. Honoe, to obtain tho real purity 
coefficient, the authors recommend the determinaUon 
of the polarisation (before and after inversion) from 
which the amount of crystallisablo sugar may be found 
by Herzfold'a formula, and tho determination of fSft 
real content of water from the loss in weight on drying 
tho aaraple,— L. E. 

Purities, apparent and real l The different — , which 
may be calculated for the same product. Variations in 
the ratio of orgaytic matter to ash and in the saline co- 
efficient, according to Uie method of analysis,. H. Pellet. 
Bull. Assoc. Chun. Suer, et Djst., 1906, 24 , 460-— 465*. 
The author has analysed a sample of Egyptian cane 
molasses by determining sucrose by means of direot 
polarisation either with or without treatment with basio 
cad acetate, and also by Clerget’s method ; Tsiuaing 
sugars by reduction of an alkaline-copper solntiOQ either 
with or without previous treatment with basic lead acetate i 
dry solids, by determining tho density either bv the 
Brix Boccharo meter, or by a pycnometer, at else by 
directly drying tho molasses in presence of powdered 
pumice-stone. Tho results varied os follows Oryatel- 
Usable sugar, 30*6—37 i^er cent. ; reducing engars, 13—16 ; 
water, 18— 26; organic matter, 12— 28 ; purity eooffioient. 
37*5 — 60 ; proportion of reducing sogsrs to 100 parts of 
sucrose, 39 — 60 ; ratio of organic matter to ash, 1*34— -346. 
To ascertain tho true composition of oano molasses* 
the author points out that the sucrose must be determined 
by Clergeta method, and the water, by drying tha 
molasses. To prevent the molasses from undei»ping 
any alteration during drying, one or two drops of a mim tii Z 
should be added to the sample^ The author Ihm alto 
analysed a sample of beetroot molabses containing a atm* 
siderable proportioa of raffinose, the snsfose being detar* 



1164 


(Bee. II* lioi. 


a. XVL-SUaAR, starch. GTJM, *0. 


, st:!srn^±^ ' j | ^ -r--r • •‘ r ' - r . -.r— : /i ' :. -- 

j^lkineiaby Clerget'B method, and by means of direct polarisa- 
won. ahd by density accorrling to Brix, or with the 

i^&ometer. or by direct drying. The resullH obtained by 
the various methods showed considerable differences. (For 
determinin|( the true purity coefficient in such coses, see 
the preceding abstract.) In order to make on accurate 
dfterminatioii of the dry matter in beetroot molasses, 
the latter should ffrst bo neutralised with the requisite 
q^uantity of sulphuric acid (determined hy titration), 
a drop of ammonia bfiiug subsequently added to ensure 
absolute neutrality. The weight of acid retained hy the 
aikali in the molasses, is deducted from the weight of dry 
matter.— L. E. 

Some, remarks on . E. Biiok. Z. 

Zuokerind. Bdhm., Jfl06, 81, 119-— 124. 

Xx the ffrst saturation of sugar juice with carbon dioxide, 
subsequent to treatment with lime, it is commonly con- 
sidered advisable that the degree of alkalinity should not l)e 
reduced below 0*1 per cent, of calcium oxide, since it is 
supposed that, if the saturation be carried beyond this 
point, a portion of the separated non-sugar is ro-dissolved. 
The author considers tl»at this 8upi»osilion is ill-founded. 
During the last 15 years lie has earned the ffrst saturation 
to an alkalinity of 0*05 — 0*07 jxn* cent, of lime (indicator 
phenolphthaleln) with good results. Analyses of diffusion 
and thick juices during this period showed ihat the 
removal of non-sugar was very satisfactory. The author 
has confirmed his opinion by the following experiments : — 
The diffusion juice, heated to 86^’ C., was treated with 
3 per cent, of lime in the form of milk of lime. The 
juice was then saturated to an alkalinity of 0*1 (xir cent, 
of lime (phenolphthaleln), a jjortion of the juice and mud 
was removed, and the saturation of the remainder was 
carried to about 0*06 per cent, of lime, a second sample of 
juice and mud then being taken. Jioth samples wwo 
filtered, the filtrates being saturelod to neutrality in 
order to eliminate the mfiucnoc of the difTerent amounts 
of lime in the samples on the analytkal results. X'he 
saturated filtrates were again filtered, evaixiratod, and 
analysed. Three such analyses were made, and in one 
case, the mud also was analysed. Q’he results showed 
that the thick juice from the diffusion juice saturated to 
0*06 per cent, of lime, contained less non-sugar and 
nitrogen, and had a higher coefficient of purity than the 
thick juice from diffusion juice saturated to O*! per cent, 
of lime. Moreover, the mud from the juice saturated 
to 0*06 per cent, of lime contained less saccharate than 
that from the juice saturated to 0*1 jwr cent. The 
author concludes that the alkalinity may be reduced to 
0*05 — 0*06 per cent, of lime in the first saturation without 
re-dissolving the non -sugar, and that the ooefliciont of 
purity of the juice is higher, and the desaccharification 
of ttie mud is easier than when the alkalinity is only 
reduced to 0*1 per cent.- h. K. 


Sugars ; Determination of hy means of the re/racio- 

meter. D. M. Tohnan and W, B. Smith. J. Amer. 
Chom. Soc,. 1906, 28. 1476—1482. 


Stowu* (Z. Ver. deutaoh. Zuckerind., 1901, 336, 469) has 
determined the index of refraction of sucrose, dextrose, 
laevulose. and lactose with the aid of the Pulfnch refraoto- 
meter, and showed that the relation between the index 
of refraction and ^pecific gravity as calculated by the 

Loreni formula — ^ was a constant, 0*206, The 

(K, + 2)D, 


authora have made a series of determinations with the 
Abb4 refraotometer on the sugars mentioned and also on 
maltoee. oommeroial glucose (a mixture of dextrose, 
maltose, and dextrin), and dextrin. It was found that, 
for the same concentration, the index of refraction is 
praoticaUy the same for sucrose, maltose, commercial 
glucose, lactose, dextrose, and Isevulose. but is somewhat 
higher lor dextrin. In the loUowing table the values of 
the index of refraction for solutions of sucrose ranging 
from 1 per eont. to 90 per cent, strength are given, and for 
cvdinairy work this tame tnay be for all sugars in 
the saine way as the Brix tatffe is used in the case of 
specif gravity determinations 


ffttcxoie. 

per 

cent. 

Index of 
refraction 
at 20“ C. 

Sucrose. 

per 

ct)nt. 

Index of 
refraction 
at 20“. 

Sucrose^ 

per 

cent. 

Index of 

1 

1‘334S 

31 

1-8828 

51 

1-4442 

2 

1-8367 

32 

1-8847 

52 

1-4465 

8 

1-8872 

33 

1-8855 

58 

1*4488 

4 

1.3:iH7 

34 

1.8883 

64 

1*4511 

6 

1-8402 

36 

1-8902 

65 

1*4684 

0 

1-8417 

86 

1-8921 

®5 

1-4557 

7 

1-.3432 

37 

1.8940 

07 

1-4581 

8 

3.3447 

38 

^1.8959 

58 

1*4005 

9 

1*3452 

81 

1.8978 

59 

1*4029 

10 

1-3477 

40 

1-8997 

70 

1-4558 

H 

3-3492 

41 

1-4017 

71 

1-4677 

12 

1.3608 

42 

1-4036 

72 

1-4701 

18 

1-3624 

48 

1-4056 

73 

1-4725 

14 

1-8639 

44 

1 4076 

74 

1-4761 

16 

1-8666 

46 

1-4006 1 

75 

1-4776 

16 

1-8672 

46 

1-4117 

76 

1-4801 

17 

1-3688 

47 

1-4137 

77 

1-4825 

18 

3-3604 

48 

1-4158 

78 

1-4851 

19 

1-3621 

49 

1-4179 

79 

1-4877 

20 

1-8637 

50 

3-4200 

80 

1-4908 

21 

1-3664 

51 

1-4221 

81 

1-4929 

22 

1-3671 

62 

1-4242 

82 

1*4955 

23 

3-3688 

63 

1-4263 

83 

1-4981 

24 

1.3705 

54 

1.4284 

84 

1-500V 

2.1 

1*3722 

56 

1.4300 

85 

1-5034 

26 

1-3789 

60 

1.4328 

86 

1-5061 

27 

1-.H766 

57 

1-4361 

87 

1*6088 

28 

1.3774 

68 

J-4373 

88 

1*6116 

29 1 

1-3792 

59 

1.4396 

89 

1-5142 

80 

1 

1.3810 

60 

1-4410 

90 

1*6170 


The temperature correction for index of refraction is 
practically the same as that for specific gravity. The 
dotermmation of the index of refraction is stated to possess 
considerable advantages over that of the spooifio graviW 
with re8[)oct to speed, ease of manipulation, &e. — A, S. 

Qum of Goehlospermum gossypium. H. H. Robinson. 

Chom. 8oc. Ti ans., 1906, 89, 1496—1605. 
CoehJuspermum Gossypium is a small deoiduous tree 
growing abundantly in N.W. Himalaya, and also found 
in Central India. The gum has been examined by 
CcTueland (this J., 1904, 994). The gum examined by 
the author contained 15'5 per cent, of water (loss at 
100° C.) and 6*2 per cent, of ash. It was investigated 
according to the method proposed by O’Sullivan (Cnem. 
Hoc. TVans., 1884, 45, 41 ; this J., 1892, 48 ; 1901, 788). 
It iwobably consists of the tetra-acetyl derivative of a 
gummy acid to w'hich the name a-cochlosperminic acid was 
given. This acid, probably Ca 4 H 540 Bp, was Mated by 
treating 100 grnis. of the gum with 2 litres of 6 per cent, 
sodium hydroxide solution, and after standing for a long 
time, nearly neutralising tlie mucilage with duute hydro- 
chloric acid, again allowing to stand for a few days, and 
then adding excess of strong hydrochloric acid solution. 
The solution was purified by dialysis, and the free gum-aoid 
precipitated by alcohol and a small quantity of hydro- 
chloric acid, washed with alcohol, and dried. It is a 
w'hite granular substance, having a rotatory power 
fa]p=«-f5T’; it gelatinises with water, but does not 
dissolve. On hydrolysis with dilute sulphuric acid, the 
gum yields 14*4 per cent, of acetic acid, a gum-aoid 
{gondto acid), and two sugars— xylose and a hexose. 
possildy galactose. Gondio acid, CssH^Ogi, is soluble 
in water, and is precipitated from solution by alcohol 
as a white amorpnous substance. It is an anhydride, 
and has the rotatory power fa]D=» -f 97*7. —A. B. 

Aroian ; Formation of hy hacteriot and its rtlaiion 

to gums of the Amygdatm, W. Ruhland. Bet(;^dtsoh. 
botan. Ges., 1906, 24. 393—401. Ohem. Centr., 1906, 2, 
1348. 

AnaxHOXiD and Ruhland have previously isolated from 
young shoots of diseased cherry trees, a fission fungus, 
Baciuua spongiosus, Aderh. and Ruhl.. which when eou^n 
in various parts of a cherry tree caOses the production 
of a gunyii^sistmg of a mixture of araban and 
The hujAthas grown this baqillus on boninon-«|mr s«fth 
additiM p pentoses, hexoses, diifeoOUidfio^ 

Ammonium lactate, and madsfrdl. In pwi^ttoe 
of a slime was produced Immediatelyf uttd 

aftelr Idme time, in presence of raffinose. Ho slime wae 




ol. xvu^^mmmo, wiNm 


im 


pfpdti0«d m t)i5 loedia ooBtodaio^ doxtroae or « mixture 
M dextrole end lerutoee^ and either Jnone or a rery smell 
quantity on media oontaining leTulose alone. Slime was 
produced on media oontaining mannitol^ but only in small 
quantity. The best oonoentration of sugar for the pro- 
duotion of sUme is very high ; much more slime is pro* 
dneed in presenoe of 30 per cent, than in preseuoe of from 
5 to 90 per cent, of sugar. The gum oontamed in tho slime 
was pure araban, no galactau, hemicellulosoH, or nitro- 
genous substances being present. It appears, therefore, 
%at a baoiUuB producing a gum-flux in plants forms a 
lUflorant gum when grown in an artificial nutrient medium* 
and the author considers that Grieg Smith's ^aew of the 
bacterial origin of gums is not proved. (See this J.* 1904, 
lOfi, 972.)— A. S. 

Charcoals; Adsorptive properties of various , 

h. Rosenthaler and F. Tiirk. XX., page 1172. 

Molasses for ftnmsnkdion ; Obaervalions on prepara- 
tion of . G. Oarbarini. XVII., page 1166. 

Sncrodaslie acHon of acids as influenced hy salts and non- 
eketredytes. R. J. Caldwell, XXIV., page 1177. 

Zevulinic acid ; Jodomeiric determination of . 

B. Savar5. XX., page 1172. 

Denitrifioation process ; Influence of carbohydrates and 

organic acids on . J. Stoklaaa ana E. Vitek. 

XV., page 1162. 

Starch; U.S. Census of . Oil, Paint, and Drug 

Rep., Oct. 29, 1906. [T. R.J 

Ilf 1905 there were 131 establishments engaged in the 
manufacture of starch, but the product was valued at 
only $8,08f,904, as oomi>ared with 124 iNitabliahmonts 
having an output valued at $9,232,984 in 1 900. The reason 
for tms apparent reduction in output is that starch to 
the value of $4,224,200 was produced in 1905 in glucose 
factories, as compared with $2,850,888 worth produced 
in the same factories in 1900. This exception siiould be 
borne in mind in connection with the statistics in the 
following table showing tho materials by kind, quantity, 
and cost, and products by kind, quantity, and value j— 



1905, 

1900, 

Hatwials used, total cost . . 

$5,260,854 

$5,806,422 

Com— 

Pounds 

246,712,485 

462,213,456 

Cost 

$2,142,998 

$2,723,241 

Potatoes — 

Pounds 

209,572,349 

237,141,446 

Cost 

563,651 

$099,808 

All other materials 

$2,554,205 

$2,383,373 

Products, total value .... 

$8,082,904 

$9,232,084 

Starch : — 

Pounds 

190,074,630 

297,803,139 

Value 

$6,751,397 

$8,037,905 

Corn — 


247,051,744 

Pounds 

150,520,009 

Value 

$4,702,309 

$6,1.33,001 

Potato-*- 

Pounds 

27,709,400 

33,041,826 

V»im 

$924,476 

$1,129,129 

All other— 

Pounds 

17,845,121 

10,809,569 

Value... 

»l, 124,912 

$775,835 

OattH food — 

Pounds 

58,626,677 

68,745,819 

Value 

$608,728 

$258,023 

All frther products 

$822,784 

$936,996 


tiwiRaii SuAtiw PaTwn?. 

^ 0hiei4^» m, U.S. Pat. 

p/simm flowlata hi ptaparing a solution dextrose 



at a temperature of ITflP— 180^ F„ lading 
crystals, and agitating the solution at the said t^] 
until the dextrose has orystlUllsed out. $h^ 
liquor is subsequently removed.— W. P* S. 

PBBSfOn PATSIfT. 

Coal ; New artificial composed of a mitiurt Istel* 

palp, fine coal, wood charcoal, or coke, fud » 
medium. J. P. Reneanx. Addition, dated ^utie 19, 
1006. to Ft. Pat. 366,141, April 28. ]900. II„ page 1189. 

Qbbmah Patent. 

Crystals ; Apparatus for obtaining uniform from 

solutions, especially from sugar solutions. M. W. VerWor. 
Ger. Pat 167,050, March 18, 1903. 

The solution from which crystals are to he obtained % 
contained in a cylindrical drum, through which pafsse a 
central rotating shaft of octagonal oross-seotion. Aitetliate 
faces of the shaft carry arms, to which are fixed the strings, 
rods, &c.. ou which the crystals form. By rotating the 
shaft, the strings, &o,, can be moved from the lower to 
the upper part of tho containing vessel, as desired, and the 
obtainment of uniform crystals is thus rendered potisime. 

-.-A. 8. 


XVU.-BREW1NG. WINBS» 8PlRlT$r 

{Continued from page 11 13.) 

Malt rootlets. M. Bermaun. Wooh. f. Brau., 190fb IS, 
602—608. 

The careful observation and regulation of the rootli^t 
growth is an important duty of the maltster, as the quaUty 
and modilioation of the malt may bo s-ifeoted by faulty 
growth, but owing to the fact that the dried roots (ooidlW) 
are removed, the fault is not easily traced by the anaiyst. ft 
is true that a determination of the ooagulable and unoosfU* 
lable albuminoids may afford some indication, but this is 
too laborious for ordinary use. The natural tendency for 
the rootlet to grow towards tho centre of the earth wad the 
ooi'ospiro away from it exists in the malting process, Bulii 
the direction of the aorospir© is determined bjy ita pesttion 
in the busk, whereas that of the rootlet is obaiigra every 
time the grain is turned, thus producing the weB-lcniAlini 
“curliness.” This curliness is therefore a reocMfd ojf the 
frequency of the turning and the stages at whlc|l this ts 
{terform^. and is an indication of that the tuildlU$ 
entails. Numorous and small siurals denote {sequent 
turning of tlie couches, and are oharaeteristio of the 
Bohemian malts, whilst longer spirals show thet ^e 
couches have been allowed to lie more solid, al in the 
preparation of Bavarian malts. Long, strai^t TQOtle^ 
always indicate faulty malt. In this case, if the mult shows 
a correct length of ocrospiro but inferior modifioatioa, it 
shows that the barley was steely and that the midtfter 
was obliged to make what is called “felted malt.“ If 
the modification is correct, the fault is due either to 
carelessness or to a desire to curtail the time of mal^g 
by not turning the couches at an early stage. The 
growth of the rootlet is not uniformly rapid j Tt is llpw 
at first, reaches a maximum intensity on the third OUT iburih 
day, and subsequently Blackens. A good robtlet j^wtt 
should be uniform and bushy; if two or three of thb 
ments are long and the others acaroely developed fhe 
malt is inferior ; this generally indicates either unmatpred 
barley or overloading the floor out of hariepony th® 
temperature. No rule can be laid down fdr thO 
of we rootlet; it generally varies betUreen I| and 2 bm- 
lengths { the growth mutt be adjusted to the natfpim of the 
barley and the uses of the malt. Wiwin penm hfniu 
the development of the rootlet sfiud aofOffHkh OUU he 
varied independently; the rootlet reapouds tUOi% to ji w 
stoop or early spriiikimg, whilst the aoroephfe 
favoured by Inooipplote eteeping and reWated 
at a iator stage. Frequent ttkwng oybr at foit Ipd eiftr 
sBpWfQg^ho piidt to lie ofW thiai filth day tiM%eeit 
Ikvotirlhe de#bib|Maetit df the aori>s)ph«a»ooh)|i*Vbd mllh 
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that of tho rootlet, whilst leaving the couches alone in 
the early sta^s has the op})OBite effect. Lastly, the rootlet 
gro«^h should remain fresh and vigorous right up to tho 
withering stage, and should have a charaotoristio 
“ cucu^oor ” odour. Prcmiaturo withering with a had 
wlour is a sign of forced working or overloading of tho 
floor,-**-J. E. JB. 

MoU ; Rajnd method for the dderminaJtion of the eviour 

of . M. Hermann. Woch. f. Bran., 19()6, 

684—685. 

Iw making malt of a definite colour, a rapid, if not quite 
accurate, method for the determination of colour is 
desirable. The author proceeds in the following 
manner ; — A certain weight of malt is grourtS in the Sock 
mill, and is at once mixed with 400 c.c. of water at a tcin- 
praturo of 76° C. The mash is stirred continuously for 
. five minutes, and filtered at oTice without cooling, tho 
colour being then determined in a colorimeter. As 
regards the weight of malt which should be taken, the 
author remarks that this method does not give the same 
results as tho standard laboratory mashing method, since 
only the more friable portions of the coma are dissolved. 
The quantity of malt mashed in 400 c.c. of water must 
therefore be larger, and tho imireased weight must be 
adjusted according to the condition of the endosperm. 
Tlie quantities einpiiC^<^®'^^.y deterniiaed for various types 
of welbmodified malt are about 66 grma. for Munich mall, 
60 grms. for Vienna, and 07 ^ms. for Pilscnor. With 
only moderately modified malts these quantities should 
bo increased by 8 gi'ins. This rapid method of colour 
determination is espooially convenient in tho preparation 
of Bavarian malts, the colour of which is largely subject 
to control during the curing process. One of the kilns is 
started half an hour before the others, all being worked in 
the same manner. The malt from the kiln in advamu^ is 
then tested for colour at intervals of half an lioiir, and tho 
other kilns are stopped according to tho indications thus 
obtained. — J. F. B. 

EMfod in the manhing proensfi ; Eirngde method for 

increaein.g the yield of . R. Hoerde. Woch. f. Brau., 

1906, 28. 628. 

Fob breweries in which two mash tuns arc worked con- 
‘ tinuously, and in which filter -presses are not used, the 
author reqpmraends the employment of two filtering vats 
instead of one, in order to inoreaso the filtering surface 
arfft reduce the depth of the layer of grain. The mashing 
processes in each tun are worked alternately, a fresh mash 
Wng started in each tun once in eight hours, so that tho 
filtering vats receive a fresh charge every four hours. The 
wort from both vats is run into one copper. By using 
two vats, the speed and efficiency of filtration are increased, 
and a finer malt grist may be employed. Thus, the yield 
of extract is increased, and the rapid filtration has a 
favourable effect on the taste of the beer, and, in the case 
of pale beers, on the colour also. — L. E. 

Molaeeee for fermentation ; Ohaervaiions on the preparation 

of , G. Garbarini. Bull. Assoc. Chim. Suer, et 

List., 1906, 24. 621-623. 

It often happens that molasses are infected with 
organisms which are so resistant to heat that they are not 
deiitroycd during the sterilisation previous to fermentation. 
Li such cases it is usual to incroase the quantity of sul- 
phuric acid added to the liquor. This involves, in addition 
to the extra consumption of acid, a reduction of the value 
of tho aalino residue. Moreover, tho calcium sulphate, 
formed by the addition of sulphuric acid to the liquor, 
causes inonistation on tho evaporating pans. To remedy 
iticse defects, the author proposes the following 
method : — After diluting the molasses to a gravity of 
1*26— 1 *30, aulphurio acid is added to the extent of 
2 — ^2*6 grms/ per litre, and the liquor is heated and treated 
with an a^lutinating agent such os blood, or colophony 
dlMolved m caustic s<^a. The liquor is then passed 
throlsgfa B sand filter, the greater part of the calcium 
stilplim and a large nutnl^r of orgauisms, being thus 
removed. A Quarter of the filtered liquid is again treated 
udtii acid, so that when diluted to a gravity of about 1.060, 
its acidity will amount to 2 >6 — 3 grms. m sulphuric acid 


per litre ; it is then sterilised and afterwards used iOr 
growing the pure yeast employed for fermentation. The 
remainder of tho liquor is diluted with the hot condenser 
water from the di^illation column, and sterilised. Both 
liquors (gravities about 1.080) are run into the fermenting 
vat; three-fourths of the mixture will have an acidity 
of 0-5 — 0*6 grm. per litre, whilst that of the remainder will 
bo 2-6— .3*0 grms. per litre (expressed as sulphuric acid). 

— L. E- 

DiatiUery and prtaaed yeaata ; Influence of acida and 

(dhtr aubstancea on infeckad . W. B^nneberg. 

Woch. f. Brau., 1906, 22, 627—629. 668—671, 680— 
684, 697—602. 

The best means of cleansing the yeast in distilleries and 
pre.ssed -yeast factories, which do not employ pure cultures, 
is by the use of suitable poisons which have a stronger 
action on the infecting organisms than on the culture 
yeast. The poisons may bo applied either by steeping 
the yeast in a solution of the substance for a suffioient 
time to kill the infection, or by conducting fermentations 
in presence of small quantities of the poison sufficient to 
restrict tho growth of the bacteria, and to allow the 
yeast to got the upper hand. The author has studied 
the conditions as to time and concentration under w'hich 
these substances can bo used to the best advantage, 
and thoir relative ofliciencics for separating the culture 
yeast in the pure state. Hydrofluoric acid is of little 
use for cleansing the yeast by steeping, because the yeast 
is more sonsitivo than the bacteria ; when fermentations 
arc conducted in presence of hydrofluoric acid the yeast 
is slightly more resistant. Hydrochloric acid gives a 
good separation of yeast from bacteria by tho steeping 
process ; for cleansing by fermentation it is moderately 
good. Sulphuric acid gives an excellent separation 
both by the stc^ouing and the fermentation processes. 
Nitric acid resemoles hydrochloric acid in its action. 
Phosphoric acid is not of much use for purifying yeast 
by the steeping process, but in purifying by fermentations 
it can be used at concentrations of 0*2 per cent. Formic, 
acetic, and butyric acids afford no separation by either 
rooess. Lactic acid is only moderately good for oleansing 
y the steeping process, but, as is well known, it is one 
of tho most valuable means for purifying by means of 
fermentation, fl'ho proj>ortian used in practice for 
obtaining pure fermentations depends on the method 
of mashing and the uatme of the raw material ; in grain 
mashes the concentration may lie between 0*47 and 
0‘13 per cent, of lactic acid. Oxalic acid is suitable for 
cleansing by steeping, but quite unsuitable for fermen- 
tations. With tartaric acid successful treatment by 
steeping is only obtained by the prolonged action of 
solutions containing more than 2*6 per cent., but con- 
centrations over 0-6 per cent, give good results by the 
fermentation process. Citric acid is weaker in its action 
than tartaric acid : cleansing is obtained by the action of 
2*6 — 6’0 per cent, solutions in 24 hours ; in fermentations, 
purification takes place in presence of 1 per cent. Alcohol 
cannot bo us<?d for purification by cither process. Form- 
aldehyde is very powerful in its action, but does not 
afford a good separation of yeast from bacteria. On the 
other hand, the addition of 0*006 ner cent, of formalde- 
hyde to tho mashes is a moat valuable means for prevent- 
ing the flocculation of tho yeast which takes place under 
the action of a species of lactic acid bacteria. Caustic 
soda is quite unsuitable for cleansing the yeast from 
infection. — J. F. B. 

Beer ; Method for the aeparaiion of myeoderma and acetifying 

bacteria in , 0. Bergsten. Woch, f. Brto., 1906, 

28, 690—597. ^ 

Wh»n acetifying bacteria are present in beer they are 
nearly always accompanied by mycoderjna yeasts. In 
an examination of such beers the liquid beoomes oovMed 
with a film of myeoderma which grows more rapidly 
than the bacteria, and may suppress l^em. An oaalytioal 
separatiou of the two is obtained by favouring the growth 
of the bacteria by the addition to we beto of dfinte auetio 
aoid, ifowards which myeoderma yeasts are vm senatrive. 
The quaniity of acid necessary to supfireis we growth 
of myeoderma depehdt on the temperature 
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wno© high tampexaturee are also mimical to the myao- 
a^ma. A temperature of 40° C. is sufficiont to prevent 
the development of myooderma without the addition of 
aoid ; at 26° 0., 16 per cent, of JV-aoetio acid must be 
added ; at 16° C,, 26 per cent. Culturw should be made 
at various temperatures, since some species of acetifying 
wteria are favoured by lo\y teinywratures and others 
by high temperatures. In the acidified ouHurea the 
beer becomes covered with a thin, delicate film of bacteria, 
whilst in the unaoidified sample, incubated at 20° C., 
* ^i®h, white, leathery film of mycoderma is formed. 
The films can be tested under the microscope with iodine 
solul^ou. Most of the acetifying bacteria are stained 
yellow, B. PaMturianum and B. Kiitzingianum aio 
stained blue, whilst B, xylinum gives the blue cellulose 
reaction after treatment with sulphuric aoid. Mycoderma 
easts are rich in glycogen, and the films therefore give a 
rown reaction with iodine. — J. F. B. 

Sarcina ; Detection of , H- Will and M. Higaud. 

Z. ges. Brauw., U»06, 29, 677—082 and 01)9—001. 

Thh nutrient liquid recommended by Bettgoa and Holler 
(this J., 1906, 227) for the detection of sarcina in brewery 
yeast seems to be generally applicable. When this liquid 
IS ust^ for an object glass preparation sealed by moans of 
vaseline in the manner recommended by Lincbier, the 
sarcina can be detected earlier and more certainly than 
when yeast water is employed. Such si'aled preparations 
are to be preferred to inocmlatious into Freudenreich 
flasks. A slight degree of acidity or alkalinity of the 
culture liquid does not interfere with the development 
of the sarcina under the above conditions. Schbnfeld 
(this J., 1898. 781) showed that sanJina in liecr could be 
detected by completely filling a bottle with the l>ecr, 
closing the bottle with a paraffined cork, and keeping it 
at room temperature. , Under these conditions, the 
sarcina develops rapidly both in the deposit and in the 
beer, and in some cases tiie bt*er becomes quite turbid. 
It was shown later by Lutf (Z. ges, Brauw., 1902, 26, 82) 
that, after a beer is forced, any sarcina originally presemi 
is found in abundance in the deposit. The autliors find, 
however, that the time required for any considerable 
increase of the sarcina to occur in tiiis way is at least 
two to three weeks, so that the method of Bettges and 
Heller (foe. cit.) is to bo recommended. — T. H. P. 

Fuad oil ; Production of in fcrmenhtliona with 

ateriliaed yeaai •preparatuma, H. Pringsln'im. Ber., 
1990, 89, 9713—3716. 

Buchnkr and Meiseniicimor (this J., 1900, 99S) had 
observed that in the fermentation of sugar by yeast 
coil-juice only minute traces of fusel oil are produced. 
The author has studied the same question in fermentations 
by “ Aoeton-dauerhefe,” a preparation of dry yeast 
sterilised by treatment with acetone. The experiments 
were made both with pure sugar and with the addition of 
increasing quantities of leucine, which is regarded by 
Ehrlich (this J., 1906, 083) as the mother substtinco of 
amyl alcohol in fermentations. Tiie fusel oil determina- 
tions were made by Beckmann’s method, but in no caw) 
did the quantity of amyl alcohol found exceed the normal 
limit of error of iho method. On the other hand, in 
fermentations by livmg yeast cells conducted in presonoo 
of leucine, considerable quantities of amyl alcohol wore 
found.— J. F. B. 

Wine^ntaining a high iKrcentage of alcohol. N. Pasekwiui. 
Sta* sperim. agrar. Ual., 1900, 89, 360 — 354. Chom. 
Oentr., 1906, 2, 1614—1616. 

Ik general it is accoptetl that if a wine contain in ore than 
I6r~16 per pant, (by vol.) of alcohol, it has been fortified 
by addition of alcohol. According to the author, however, 
Ohoice wines, ntifned “ vinsanti,*’ prepared in Tuscany 
and other districts of Italy* chiefty fmm m’apes of tho 
variety, contain a higher proportion of alcohol 
owatonwy in wines. Fdc the preparation of 
gi'A^fea ai^ presided, nsttliilly in^hO 
oariy part of NoVomber, and ihfi must ollowi^ tb fement 
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in wooden casks of I — 1 hectol. capacity. After three yeMii 
the wine is bottled, generally in November. The adthor 
has examined samples of genuine ** vinsanti '* Of ty 
years 1808 — 1906. Of 30 samples, 17 contained mnxe 
than 16 per cent, (by vol.) of alcohol, nine Oontaiaed 
more than 17 per cent., and two contained ovefc 20 per 
cent. The highest alcohol content was 21*4 per (sent, 
in a wino of the year 1808. This wine had the Allowing 
composition : — Percentage of alcohol by weight, 17*4 ; 
dry extract, 126*76 parts per 1000 ; ash, 2*67 ; total aoid 
(as tartaric aoid), 8*84 ; volatile aoid (as acetic aefid), 
2*0; potassium bitartrate, 0*94; dextrose, 76*15, and 
glycerol, 1 1 *22 parts per 1000. The ratio of glycerol to 
alcohol in the wino was thus 6*4:100; in two other 
wines the ratio had the values 7*4 and 6 respectively: 
lOO.—A. S. * 


(Enoemnin, the colouring matter of red whui ; Baitradion 

and tUihantion of . M. Cari-Mantrand. Bull. Soc. 

Chiin., HK)0, 86, 1017—1022. 

It lias not been found possible to extract the colouring 
matter froui grape marcs and lees of wino with satisfactory 
rofiultfl, but red wines destined for distillation serve as a 
convenient source of cenooyanin. The author proceeds 
in the following manner : — The wino is treated with 
Hulficiont basic load acetate to precipitate the colouring 
matter; the precipitate is collec^^d^on a filter, and is 
washed until the filtrate contains only traces of lead* 
'J’hi.s operation takes place very slowly, requiring about 
24 hours. 'J’he precipitate is weighed moist, and the dry 
stibstance and load oxide are determined in an sdiquot 
portion. The remainder is then treated with exactly 
the calculated equivalent of sulphuric acid, and the liquid 
is filtered liot. The colouring matter passes into the 
filtrate, and the load sulphate is washed with hot water. 
During the efmcontratif)n of the solution, the cnnooyaiim 
tends to resinify and to become converted into a tarry 
mass, insoluble in water and only partially solubla in 
alcohol. Tiiis tendency is enUrely prevented by tho 
addition of 10 grins, of glycerol to the extract from I litre 
of wino, and tho liquid can bo evaporated to the consistency 
of a fluid extract perfectly soluble in water or wine. This 
e,xtract can be employed for increasing the colour of poor 
wines, also fiir colouring confectionery, liqueurs, 4m. 
Tho determination of the ocnocyanin should be included 
in the analysis of red wines, as it forms port, of tho solid 
extractive matter ; proportions ranging from to 
18*7 grms, jssr litre have been recorded. (EuocyaiflA is 
not a uniform substance. In certain wines a portion of 
it separates from the hot filtrate from the lead sulphate 
after cooling. This insoluble portion should be fifteTOd 
off, dissolvea in strong alcohol, and evaporated in preaeuoe 
of glycerol, tho product being then mixed with rest 
of iho extract. — J. F. B. 


Whiskcif ; Methods for the dclcnnination of cstcrat aldehydeSf 

and furfural in . D. M. Tolman and T. 0. lYescOt. 

J. Amer. Chom. Soc., llfl)6, 28, 1019—1680. 

EHtera . — Tho following motliod is proi'osed : Add 26 c.c, 
of water to 200 c.c. of tho sample, and distil off 
200 c.c. into a receiver provided with a mercury seal. 
Neutralise 50 — 100 o.c. of the distUlato in presanoo of 
phenoiphthalein, and luld excess of JV/JO caustic Hoda. 
Allow to stand all night and heat for half an hour ui^er 
a reflux condenser. L^tly, determine the excess of aUcM by 
titration. No method is proposed for the soplurittii<m of 
fixed esters, if any arc present, from colouring or resinous 
matters which also react with caustic soda. 

AUkhydea . — The tomiieraturo (16° C.) at whioh tho 
solutions are mixed and compared is an essential factor. 
Comparisons should be made in a colorimeter. Tho 
determinations arc carried out on the distiliate prepared 
for the ester determination. It is not possil^ to effect 
the determination on thq undistilled sample .olarij^d 
by basic lead acetate (Schidrowits ; this 19^, 814), 
b^ause Bnirits, coloured artlfioally by caramel, not 
decolorised by the lead solutkm, 
shown t)hat the quantity of alhohydh is in no Wi^ 4teired 
by the dieilllation. 
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JFurfuraL^ThiB determination is made on the distillate ; 
tbe temperature of 16** C. is important. The authors 
prefer to employ hydrocblorio aoid instead of acetic 
aoid for making the aniline reagent, since some samples 
o! acetic acid give a coloration with aniline. In all 
colorimetric determinations the time allowed for com- 
parison with standards should be 15 minutes. The pro- 
portion of furfuralis not affected by distillation.-— J. F. B. 


Cyanogen compounds PreparaHon of — — from idnane, 
C^eim Fabr. Sohlempe, 0,m.b.H. Fr. Pat. 367»602, 
June 28, 1906. VIl., page U47. 

OtyoeriM of every description, ind^ng spent soap lyes and 
distillery hxj-nroducts (oinasses) fl Process and apjMratds 
for the purificaHon of crude — — . L. Rivl^ro. Ft. Pat 
367,762, July 4, 1906. XH., page U6l. . 


Sucrodastie action of acids as influenced by salts and 
non-deCtrolytes. K. J. Caldwell. XX TV., page 1177. 


Methyl and ethyl alcohola ; Preparation of chemically pure 

, and their specific gravities. P. KJason and E. 

Korlin. XX., page 1172. 


Engiisu 1‘ATKNT9. 

PUtsrs for beer and other sedimentary liquids. H. C. 

Russell, I.ondon. Eng. Pat 16,046, July 2, 1906. 

Tnia speoiheation describes a combined filter and press 
for the l>aper pulp or otlier filtering material, provided 
with inlrt and outlet pipes for the liquid, a filter cover 
adapted to receive the press plate, and means for raising 
and lowering Mid putting final pressure on the press plate. 
The filter is made up of a series of filtering sections placed 
in juitaposition and separated by metal gauzo spacing 
discs, a metal gauze shell, and top and bottom gauze 
discs, a perforate base-plate, and a flanged cover plate 
adapted to be closed tightly on the body of the filter casing 
by the press plate. A central core- tube is used to prevent 
the compressed materia) passing through the central 
rings to the liquid-outlet pi|x\ An interrupted sorew- 
throad<^ spindle on the press plate engages at its uppiT 
jpart with a pinion above the press cross head and at its 
lower fjort with the interrupted tiiroaded interior of a sleeve 
which is provided with internal thrust keys or stops and 
is extern^y threaded and works through a threadetl 
aperture in the crosshead of the press, this sleeve being 
provided with a wheel or lever whereby it can be rotated 
to oirase the sleeve to engage with or be discngageii from 
the screwed spmdle on the proas cover, and to raise or 
lower the sleeve and the screwed spindle and press cover 
togAher— T. H. P, 


Whiskxiy ; Treatment o / — — for the mirpose of removing 
the noxious dements from the higticr almhols. J. B. 
Hilliard, Glasgow. Eng. I’at, 6770, March 21, 1906. 

In this mooess, the higher alcohols, together witli noxious 
ina^ials and iin purities, arc collected separately from tho 
main bulk of alcohol during the distillation, and arc 
treated with pure oxygen gas, whereby, it is stated, the 
noxious aubatanoes are de|K)«ited at the bottom of the 
vcaael, and can be run off j tho purified higher alcohols 
are then added to the bulk of pure alcohok—T. H. P. 

VinCfMf ; process and apj^ratus for manufacturing 

ferrnentaiioH , employing stationary coalings of 

pure vitu^ar-generating bacteria. H. Frings, jun,, 
Afcben, ^inany. Eng. Pat. 13,178, June 7, IfiOfi. 
HlidtSf Int, Conv., Juno 7, 1906. 

Sbic Er. pat. 339,116 of 1903 ; this J., 1906, 386.-T. F. B. 


Fwwrofl Patbnts. 

Ttesittpkitvng grape juice and apple and other musts that 
have been preserved by mi'ana of potassium bisulphite, 
G. Bonnard. Ft. Pat. 367,703, July 3, 1906, 

Ta* jttbte or wort ia aprayed in a vewel trnveraed by a 
cuxreiut of oaone, which oxidises iJun, {daidnhite into 
sulphate. S. • ' ' , ' 


XVIIL-^FOODS ; SANITATION; WATBB 
PURinOATlON, & DlSINFEOTANTa 

{Continued from page 1114.) 

(A.)— FOODS. 

Wheat proteins ; Investigations on the properties of . 

J. S. Chambei’lain. J. Amer. Ohem. Boc., 1906, 28, 
1667—1667. 

For the pro|^»or extraction of the proteins of wheat by 
alcohol, cold 70 per cent, alcohol siiould be used on the 
air -dry wheat or flour, either hot alcohol or dry flour 
giving abnormal results. The best results are obtained by 
using large amounts of solvent, viz., 100 o.c. of alcohol to 
2 — 4 grms. of flour. The same conditions of extraction apply 
to saline solutions, 4 — 6 grins, of flour being extracted 
W’ith 100 c.o. of 6 per cent, potassium suiphato for 24 hours; 
the use of potassium sulphate is preferable to that ot abdiuui 
chloride, as it avoids the evolution of hydrochloric Wd 
m tho Kjeldahl ojieration. Alcohol extracts a large pro- 
portion of tho proteins soluble in salt solution, probably 
tho albumin and prottnise, os well as gliadin. The 
author considers tho scjiaration of wheat piuiteins into 
more than two groups, — vxz., (1) alcohol-soluble, and (2) 
alcohol-insoluble, to be unwarranted. Dry gluten, os pro- 
cured by washing whole wheat or flour in a stream of 
water, is about 76 jH-ir cent, poteins and 23 per cent, non- 
pi’otoins, whilst of the total proteins of wheat, from 00 — ^63 
}ier cent, are contained in the gluten, and 36—40 per cent, 
lost in the washings. Tho balance between tho noE- 
protoms present in the gluten and the loss of proteins in 
washing makes gluten determinations agree roughly with 
total proteins cakuilated from total nitrogen, but tb<w will 
usually fall below with whole wheat and above with nours. 
The loss of proteins in the delei*mination of gluten is at the 
expense of gliadin or glutenin. — E. F. A. 

Colouring matters in pastry-uare ; Use of carbon tetra- 
chloride for tlhc detection of which are forbidden by 

public health laws. A. PiutU and 0. Bentivogolio. 
Gax. chim. ital., 1906, 86 [2J, 386—391. 

•StNcs 1888, the use of Martius’ Yellow, Mctanil Yellow, 
Victoria Yellow, and picric acid for colouring foodstuffs 
has been forbidden in Italy. The usual mothoda for 
the detection of these colouring matters are unreliable 
in the ease of mixtures, such as are frequently^ used 
for the colouring of pastry-ware. The following method 
is recommended Dy the authors : 30 grms. of the materiel 
under examination are mixed with 300 c.o. of boiling 
water, made alkaline with 2 o.c. of ooeneatrated ammotum 
solution, boiled for 40 minutes with 60-^70 c.c. of alcohdl^ 
rapidly llHered through cotton -wool, and the solution 
acidified with 2—3 c.c. of dilute hydioobloiic acid. 
or six pieces of wool, free from fat, each weighing 
are now dyed in the soldtion ; the dyed pieoes ore 
washed reMatedly with wai|sr, and then boiled with 
ammoniaoal water to extract tne colour. The sdlUitioB 
is next acidifled in order to again deposit the orionr 
on the wool, and the dyed pieces of wool are again Iteiied 
with ammoniacal water. The extract is now ova;|^aited 
to drynessi and the residue treated with water to obitdn a 
soluttOQ Of the cokniriitt matters^ which sriutten 
with aeo^ aoid and shaken vifloroi}% oOriboa 
tetraoldoi^. The detootioii ui *m otAonrihg 

matters ioilowa aeoordiaiB to the soheme 
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—A. 8. 

occurring in . A. D. 

Maurenbrocher and B. Tollena. Bor., 1900, 89. 3570— 
3581. 

Cocoa nibs, after removal of husk and fat, wore found to 
j JX’ntoaanR. A solution was 

ODtamod, on hydrolysis of the fat-free powder, in which 
t-arabmi^, a-galactose, and dextrose were deiected : 
xylose did not apj^ar to Iw present. The thin husk 
suwouftpi^ the beans yielded 9-09 per cent, of pentosans, 
and thj produots of hydrolysis contained I-arabinoso, 
d-galactose, dextrose, and probably xylose. Thene same 
sugars wore also found in the tiloshv part of the cocoa jiod, 
aftei^ hydrolysis of the latter. Araban and gaiaetan 
aw, therefore, jjiresent in the nibs, husk, and fleshy part of 
the ofKioa frhit. thily traces of water-soluble carbo- 
u’k were obtained directly from the eoeoa pow'der. 
ihe fat extracted from the cocoa nibs yielded a quantity 
of phytxwterol, which, apparently, contained a little 
cholesterol.— W. l^ S. 

Tea ; TJte carbohydrates occurring in . A. 1). 

^urenbreoher and B. Tollens. Ber., 1900, 39, 3581 — 

A SAMPLE of Java tea {Thca assamicxi) examined by the 
authors contained 5*60 per cent, of jKJiito.sans, calculated 
on the OTy substance. Oti extraction with water, tho 
loaves yicl<ted a traco of sugar w’hich was proved to bo 
aexwose. Further quantities of dextrose, together with 
arabmose and d-galootose, were obtained after submitting 
the leaves to hydrolysis. Araban, galoi'.tan, and a 
carMnydrate yielding dextrose, are consequently present 

m the loaves.— W. P. S. 


CocoamU oil in hvsUer fat ; DetertrUnation of . F. W. 

Harris. XII. , page 1159. 

United 8tate8 Patent. 

MUh ; Process for reducing to a dry powder. L. Gath 

Ajwlgn^or to M. E. Dayton and H. Bartle, 
Washingtion, D.C, U.S. Pat. 884,616, Oct. 30, 1906. 

A layer of milk i» fed on to a continuously rotating 
stesm to a temperature of 
V‘ The ortiin forms the pone of a grinding 
i^bine. As tho water is driven off, tho solid constituents 
of the mUk are first knead^ asKi, as the dryu« continues, 
are submilted to a grinding action, and WBne from the 
machme as a dry powder. — 


G. ^ Mod. 


FnxNpit Patent. 


MUki 


i Process of treating UsHiccntfating^ 

Fr. Pat^ 867, «4«. Jtily 7, im 


A, Warm. 


delivers the partially oottoeutrated fluid into a tank, frofUii 
which it is conveyed by an elevator to the top tray, aSi ’ 
again allowed to run over the successive ways 
«uffioi<mtly oonoentottted. The teeye, or oluwiieU, iM 
contained in a closed chamber. — ^W, r. fl. 

(B.)— SANITATION ; WATER PURIFICATION. 

Enolish Patbints. 

Manure \Jrom smfoge sludgel J. T. Sidebothaoa Emn 
Pat. 1970, Jan. 36, 190a XV., page 1163. 

Air; liegenerating and punfying vitiated — 0. F* 

Brindley, Niagara Falls, and R. von Foregger, New York* 
22, 1906. Under Int. Conv., 

March 9, 1006. 

See Fr. Pat. 366,626 of 1906 f this J., 1906, 1068.— T- F. B. 

French Patent. 

h(Kcal matters ; Process and apparatus for the treatrnent of 
/or the manufacture of manures. Em. Ohades et Qie. 

Fr. Pat. 367,670. June 19, 1906. 

luE plant doscril)od comprises a large central tank, at the 
tour (Torners of which are other tanks for receiving the 
separated solid matters, whilst on three sides of the main 
tank arc dtspoBccl Altering tanks. The sewage, Ac., enteti 
the mam tank tlirough a pip<; in the cover, and flow* 
through an iiK’.lined hojirth or screen arranged centrally in 
tlic upper part of the tank. Any noxious gases evc^od 
pass away, through a central outlet pipe in the cover, to a 
furnace w herein they are burnt. The coarse solid matte^a 
remaining on tho heartli or screen ore removed from time 
to time through manholes in the cover of the tank, which 
holes also servo for tho introduction of chemical roagontaior 
the treatment of the sewage. These reagents fall on to a 
distributnig table below tho screen, wliich table is dividod 
mto comportmonts by curved radial arms, and is oautad 
to rotate by the inflowing ouirent of sewage. After the 
solid matter has deposited on tho bottom of tho tank, the 
liquid Hows into one or other of the filtering ohambers, 
wherein it passes m Buccession through layers of coke of 
nuKlium size, fine coke, coarse sand, fine sand, powdered 
coke, powdered wooti-charcoal, and wood wook” Tho 
solid matter collected on the bottom of the main tank is 
convyed to the tanks mentioned above, and therein jg 
mixed by suitable means with calcium sulphate, oaloiau 
phoHphato, &c., for tho production of manures. Provision 
m mad© for cleaning tho filtering layers in any one of the 
liltormg tanks, without interrupting the process,— A. 8. 


, or whoy inay ha ooneaAtrktad by 
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XIX.— PAPER, PASTEBOARD, &o. 

{Continued frmn page 1115.) 

Camphor [in ceUuloid] ; Determination of . Al. Amost* 

/. Unttrs. Nahr. u. Qenussm., 1906, 12. 532—539. 

In the method described by the author, the oamphor is 
obtained in alcoholic solution, which is shaken oui with 
potroimim spirit, and the inoreasein volnme of the spirit 
read off m a special apparatus. This inoTeasa, sufWTid 
certain corrections, represents the vohime df 3io o^phor 
dissolved out by the petroleum spirit ITus dPtoHii 
process are as follows Ten grms. of the %V ly rimpa 
* J or mixed in an Erlenmeyer flask with tOO imiB. 

of 25 percent, sodium hydroxide solution, and the mixture 
allowed to stand for one hour, with frequent agitation. 
Iho flask IS now closed with a cork pierced'^th two holes, 
tnrough which ipass a delivery tube and a tattiied 
roMpectiwly. After atiaobing the delivery tubeto a o^! 
denser, the contents of tho flask are heated to a t«m- 
peraturo of about 80® C. until the oeUuloid is ooihnletelv 
saponified ; this is seen by the mass beoozniag homo. 

^ »» now moreased, and the oamtthor 

volatUis^ mto tho delivery tube and pondenser. 

0.0. of alcohol are then oddod to the contents of the flaak 
by mean. cA fOnuel, md atatUlod ott, iS 
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Vinddition of alcohol in repealed aevoral timea, 
the wholo of the volutiliecd c^imphor 
hiui boon carried over into the receiver, a 
100 0.0. flask serving the lattw purpose. 

The distillate is diluted to 100 o.o. with 
alcohol, and the quantity of camphor in it 
determinoil in the following manner. The 
piece of apparatus shown in the illustration 
IS thoroughly dried and suspended vertically 
in a water 'bath at a temiwature of 16° 

By the aid of a long-stemmed funnel, the 
bulb B, is tilled up to the 90 mark with 
acidulated water ; 6 c.c. of dilute sulphuric 
acid to 100 o.o. of water is a suitable 
strength, and a trace of an aniline dyestutt 
may be added to facilitate the reading. 

Ten c.c. of the alcoliolic camphor solution 
are now added and, finally, 50 c.c. of 
petroleum spirit. The apparatus is next 
closed with an india-rubber stopper, shaken 
for tw'o minutes, and allowed to stand in 
the water-bath at 16° C. for 30 minutes, 
when the increase of the volume of the 
petroleum spirit is read off. As a certain 
amount of contraction lakes jjlaco when the alcoholic 
solution mixes with the w^ater, a correction must 
be applied, the amount to bo subtracted from 
the mcroaso in volume of the petroleum spirit 
deiMsnding on the actual quantity of alcohol present. 
To ascertain this, the contents of the apparatus are 
transferred to a separating funnel, 50 c.c. of the aqueous 
portion are measured off, placed in a dislillalion flask, 
rendered alkaline with sodium hydroxide, and distilled, 
the distillate being collected in a 60 c.c. flask. The 
spocifio gravity of the distillate will then give tlie <juantity 
of alcohol present, and, from the quantity of alcohol, the 
contraction due to it is ascertained by reference to tables. 
(8ee below.) Kcsults of analyses are given, whudi show 
that the method yields accurate results ; although after 
four hours* distillation the contents of the flask haveslill 
a distinct odour of camphor, the exporinients recorded 
•how that at least 09‘6 per cent, of the camphor distils 



XX.— FINE OHEMIOALB, AUCAIOIDf, 
ESSENTIAL dlLB. AND EXTBACia 

{CoifUinued from page 1117.) 

Cinchona alkaloids communitation'\, X\ Kabo. ^ 

Annalen, 1906, 850, 160—203. 

Aftbb. disoussing the work done by bihor invostigators, 
the author gives two formulae for, cinchonine, the first of 
which has been put forward by Koenigs (see this J., 1906, 
626). Both the formula prqipoBod by Koenigs and the 
following one 

.CH3.CH0 CH 

>CH.C8H3 


CoHeN.C(OH) ■ 


-CHa 


put forward by the author are supported by the facts 
that on oxidation cinchonine yields cinohoninio acid 
and rneroquineno, and that on boiling with acetic 
acid, cincnonine rearranges itself into cinchotoxino, 
:C(OH).N;“> :(X) HN:. The formula proposed by 
Koenigs explains the behaviour of cinchene on hydrolysis. 
But the second formula is a simple explanation of 
th(» two following facts : that cinchotoxine forms 
but one mono- isonitroHO compound, and that isonitroso- 
cinchotoxine is decomposed into cinchoninic acid and the 
nitrite of meroqiiinene by the Beckmann reaction. At 
present it cannot be decided which of these two foritiulio 
is correct Methylcinchotoxino on treatment with amyl 
nitrite yit^ids isonitrosomethylcinchotoxiuo melting at 
about 160' 0. 'IhiH was shaken with phosphorus penta- 
chloride and chloroform, and the resulting liquid treated 
with ice-w’aU^r and caustic soda solution. The nitn/e of 
JS-wid/iy/wiem/Mtarnr, OioHigNa, was obtained on steam 
distillation. The nitrile is a clear liquid base with a 
oharoctcnstic smell resembling piperidine ; it boils at 
262° — 256° ( •. at 741 nun., and 162° C. at 49 mm., it has 
sp. gr. 0-9606 at 20° C., and [aJS”* + It was 

hydrolysed into N-methylmeroqumone, of which several 
salts and the ethyl ester ore described, laonitroaoethylcin- 
chotoxinc, C21H2UN3O2, crystallises from alcohol in fine 


Contraction Table. 


Alcoliol 


i 


02 1 

Water (c.c.). 

1 


— 


— 

— 

( 0 . 0 .). ' 

1 so 

j .0 

01 


08 1 

04 1 

06 

06 

07 

08 

00 

8-00 

176 

1 176 i 

176 

176 

175 

175 

174 

174 

374 

174 

178 

8-60 

209 

1 200 i 

200 

208 

I 208 

208 

207 

207 

207 

206 

206 

4-00 

242 

1 242 ! 

212 

241 

241 

241 

241 

240 

240 

240 

240 

4-eo 

276 

! 276 1 

276 

•276 

276 

276 

276 

276 

274 

274 

274 

8*(W 

:ui 


311 

310 

310 

310 

310 

300 

800 

808 

308 

6*60 

846 

1 

' 846 

846 

845 

345 

346 

344 

344 

344 

843 

343 

6'0() 

884 

i 8A4 

; .888 

8H2 

881 

381 

880 

379 

870 

878 

878 

7 00 

450 

i 4r.9 

468 

458 

467 

466 

465 

454 

468 

461 

450 

8-00 

f>40 

689 

i 688 

637 

680 

534 

638 

532 

681 

630 

520 

9*00 

628 

626 

024 

621 

618 

616 

OH 

018 

612 

Oil 

610 

10-00 

717 

716 

1 718 

711 

700 

700 

704 

702 

! 700 

008 

600 


over in three hours. In calculating the weight of 
camphor present, it must be remembered that the reading 
gives the volvme ; the sp, gr. of camphor at 16° U is 0-993. 
The above contracitions are expressed in cubic millimetres. 
In the original tables the contraction is given for each 
0-06 c.c, dinorenec in the quantity of alcohol. — W. I*. fc>. 

Fkenoh Patent. 

Finishing soap [/or textiles and pai/vr] ; Manufacture of a 

. E. Agostini. Er. Pat. 361,772, Sept. 16, 1905. 

Xll., i>age 1160. 


needles nieliing at 136° C\ On decomposing, the nitrile of 
'H-elhylmefoqvincne, OnlljaNg, was obtained, boiling # 
208° C. at 760 mm. it is a base with a piperidine4^ 
smell. The salts of N-ethylmoroquinen© ethyl ester are 
dtiscribed. From isonitrosocinchotoxine, the nitrile of 
meroquinene^ C9 Hi 4 Nb, can bo obtained. This resembles 
the two other mtrileB and boils at 147° — 160° C, at 12 mm. 
The three nitriles are misotblo with water and vq^atilo with 
steam. — F. Bhjjk. 

Quinine acctylsnlicylate ; Bcutic - — ^ L. Santi KolL 
chim. farm., 1906, 46, 667. J. Pharm* Chim., 1906, 24, 
462. 

Althoooh thcoretioally both neutral and basic quinine 
acetylsidicylateb can exist, it is found that, in practice, 
only latter salt. ' 
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mixed. It is a white, bitter salt;^ m, pt., 157° C. Solu- 
bijity in water, 3:IS00 in alcohol; 2.6:100 ; in chloroform, 
10:100 ; almost insoluble in other. It is best obtained by 
mixing ©quimolecular proportions of aoetylsalioylio acid 
and hydrat^ quinine, previously dissolved separately in 
quinine aoetylsalioylate then soporates as an 
oily liquid, which speedily assumes the form of a crystalline 
mass. The salt is useful as an antipjnretic. — J. O.'B. 


Ci 4 Hi 907 ; m. pt., 266^— 266P C. It is fo\md only in thJ 
leaves and flowers. On oxidation, it yields Imarodlti, 
CgllioOg ; m. pt. 36*6® C., which is a soluble body with an 
agreeable odour recalling anise and ooumarin. It can bo 
distilled with steam, and has the characters neither of a 
phenol nor of an aldehyde. — J. 0. B. 


Strychnine; A colloidal preparation of and it$ 

pharmacology. (). H. Br<^vn. J. of Biol. Chem., 1906, 
2 , U9— 167. Chem. Centr., 1900, 2, 1340. 

If a mixture of hydrogen peroxide, albumin, and strych- 
nine be allowed to stand, after about six weeks it is con- 
verted into a jelly, or a white docoulent precipitate separates. 
Adrenaline chloride behaves in a similar manner to strych- 
nine. The Btrychnine is not oxidised by the liydrogen 
peroxide. The strychnine contained in the jolly has a 
much weaker toxic action than pure strychnine. — A. S. 


Pareira root ; The alkaloids of . M. Seholtz. Arch. 

Bharin., 1906, 244 , 555-— 660. 

Tkb author ha« previoui»ly shown (Arch. Pharin., 1898, 630, 
and 1899, 199) that the alkaloid bebeerine, isolateti from 
Pareira root, exists in two forms, one amorphous, 
m. pt., 180® C., and tho otlicr crystallised from methyl 
alcohol, in. pt., 214“ C. Further studies have confirmed 
the tertiary nature of the base by the prejiarafion of 
quaternary derivatives with methyl iodide and benzyl 
iodide. The crude alkaloid cxlracted from the root by 
dilute sulphuric acid only yielded about 10 per cent, of 
bebeerine soluble in ether. 'J'ho residual alkaloid was 
soluble only in pyridiuo, and, when purified, it melted at 
C. Its (sonipoaition and chemical proyaTties were 
similar to thpso of bebeerine, but its pliyaical properties 
and solubilities wiiro entirely different. 'I'he bebeerine 
isolated some years ago was laivo-rotatory, - 298°, 

whereas that obtained in the present case was dextro- 
rotatory to an equal extent, the melting points being 
identical. When equal quantities of thost^ two antipixlos 
are dissolved in chloroform and mixed together, a precipi- 
tate of the racemic alkaloid is obtairujd, m. pt. 300° C., 
identical in all respects with the sparingly soluble residual 
alkaloid mentioned above, 'fhe alkaloids of Pnreira root, 
therefore, consist chiefly of r-lieboerino, together with an 
excess of either the d- or tho /-modification according to 
efroumstanoes. Thewi modifications differ from tmeh 
other in their physiological properties. — J. F. B. 


Aconitine ; A new reaction of . N. Monti. (Jaz. chun 

ital., 1906, 86 [2], 477—480, 

Must of the reactions for aconitine, including the one 
proposed by Pinonia y Alvarez (this J., 1905, 562). ore 
stated to be not characteristic of that alkaloid. The 
following tost is recommended by the author From 
0-0002 to 0-001 grm. of the alkaloid Is treattsd in a porcelain 
capsule with 2™ 4 drops of sulphuric aedd of sp. gr, 1*76 — 
t*76, and the mixture is heated on the water-bath for 
6—^-6 minutes. Aconitine is oolourexi by this treatment 
the most only a faint yellow, but if a crystal of pure 
morciaol be now added, and the heating coutinuenJ, a 
yellowish -r<Hl oUloration is produced, wW.h gradually 
Mcomes stronger, being at its maximum intensity after 
heating for about 20 mmuUJs. It is stated that no other 
alkaloid gives this reaction. — A. fcS. 

# 

Linaria vulgaris ; Some chemical ctiHiBtituenta of . 

Fandre. Kep. Pharm., 190^6, 18, 499. 

Th» extract obtained from the plant with light petroleum 
spirit contains a saturated hydrocarbon, crystallising from 
the solvent, almost insoluble in alcohol, m. pt. 5‘7^ C. It aUo 
contains a phytostorol, crystallising in hexagonal plates, 
m. ptw 136*^ (X From the aicohi^o extract, mannitol, 
several ingm (inolndii^ dextrose), and linareln* have been 
isolated, The latter is idnntteal wl^ the linorjio add of 
Sohlagdenhanflen and Keeb, but according to the au^or, 
it possesses no characters of an add. It has the formal^ q 


lerpeuM ana e8aem%al oils. (82ad oommunieation,). 

Terpinene. O. Wallaoh. Annalen, 1906, dm, 141—179. 

Thrpinxnx gives crystallino addition products with the 
halogen acids, which ore liable to be mistaken for the 
corresponding dipentene derivatives. The hydrochloride, 
^ioH^c, 2HC1, melts at 51°— 62^ C, and boils at lOB® — 109® 0. 
at 10 mm. The hydrobromide, CioHi.,2HBr, melts 
at 58 —59 a, and the hydriodido, CiaH, 4,2HI, at 7C^ C. 

J hese addition products are readily formed by treating 
sabinene or the terpineol of majoram oil dissolved in acetic 
acid with a halogen acid. Terpinene bihydrochloride 
appears to be l,4-biohlorohexahydro-p*oymene. If 
terpinene bihydrochloride be warmed with aniline, pure 
terpinene results ; this boils at 1.79°-— 181®, and has the 
sp. gr. 0-846 at 20® C., and »d -=-■ 1 *4789. It has a eharao* 
teristic odour of lemons* and yields a nitrosito melting at 
156° C., and the above-mentioned lialogen acid addition 
products. 'J'he autlior discusses the boiling ]K)int and con- 
stitutional formula of dijiontene. Terpinene bihydro- 
bromide on treatment with silver acetate yields a-ter- 
pineoi. The following substances were obtained by 
treating the respective halogen ter])eno ooinpounds witn 
aipieoiiB alkali solution ; limonene mouohydrocnloride gave 
active a-terpineoi ; di^ientene bihydrochloride, m. pt. 
50 U, gave dipentene and a-terptoeol together with cw- 
nnd /raws-terpme ; rw-dipentone bihydrochloride, m, pt. 
22 U, gave only cw-terpine ; terpinene bihydroohluiriae, 

’ r boUing »,t 

21*. ~ 214 C., and with sp. gr. 0-9290, together with a new 
terpine, CioHi 4 (OH)g, which crystalUsed m leaflets melting 
at L36-5 137-5° C. The author describes the behaviour 

of halogen acids towards a-terpineol, ^-terpineol, y-ter- 
mnool (which yields a mixture of dipentene and terpinene 
hydroidiloridos), ettf-terpine, and tho active torpineols of 
(’<c>ylon (5ardamom oil and majoram oil. Diiieotene 
bihydrochloride and terpinene bihydrochloride can be • 
separated from each other owing to the fact that the former 
is more rapidly aot^nl upon by aqueous alkali. Sabinene 
yields on Ireatment with hydroohlorio acid in glaoial 
acetic acid, terpinene bihyilrutihlorido with no trace of 
dipent4*no derivatives. Sabinene is converted into ter- 
pinenc by boiling with dilute sulphuric acid. From the 
results of Kondakow (Ohem.-Zeit., 1902, II,, 722) It 
appears that a-thujene on treatment with hvdrobromlb 
acul yields terpinene bihydro bromide* Ceylon corda* 
mom oil contains a hydrocarbon yielding terpinene 
bihydrrwhlonde, in. pt. 5^ C., terpinene, and a terpineol 
ulentical with that contained in majoram oil. The 
remainder of the paper is taken up with the discussion of 
this terpineol, terpinene nitrosite, and the oonstitutton of 
terpinene. — F. Shdn. 


JSsmntial oils ; Use of artificial esters cts adtUierants of — 
C, T. Bennett. Chem. and Drug., 1906, 60, 691. 


Thk author draws attention to the adulteration of FVencJi 
lavender and bergamot oils by ethyl citrate. This sub^^ 
stance, when added in small quantities, has little effect on 
the pliysical characters of lavender and l^rgamot oihlj 
but, owing to its high saponifleation value, will appreciably 
inert^e the apparent ester content of thq oils. It con 1^ 
readily detect^ by chemical analysis. Other esters which 
might lie used for simUar purposes of ndnlteratlon are 
alkyl oxalates, tartrates, benzoates, and oinnamates. 

—A. fi* 


Pyramidone ; Some miefoseopic reactions of . F, 

Weehuixen. Pharm. Weekolad, 1906, 46 , 1106—1106. 
^ Chmr OWitr., 1906. 2, 1628-1620. 

reentions are deeoribed : — 
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KTIZI 

DHtifion of 
pyrainl* 
done 
•olution. 


Bengont. 


KeaoUon. 


After bUt* 
ring and 
shaking. 


Appearance 

under 

mlnroHcope. 


^ 1:100 



1:400 

1:400 


Iodine In 
pdtaaaium 
Iodide 
Bromine 
In 

potaMlum 

DTomlde. 


Mayer’s 

reagent. 

Potassium’ 

cadmium 

iodide. 


Beddlsh- 

brown 



cltan^ng 
to violet, 
red. and 
yellow. 


Dirty yellow 
ppt. 


Colour 
disappears ; 
while ppt. 


White 
WlJ^ ppt. 


Yelow prisms, 
with many 
flue needles. 
Colourless, Ir- 
regular needles, 
longer and finer 
than with 
iodine and 
potassium 
iodide. 
Triangular 
forms. 

Rosettes of 
crystals, to- 
gether with 
Iientagonal and 
hexagonal 
leunets 


Mercuric 

chloride. 

Sodlum- 

palladtum 

chloride 


White ppt. 

Yellow 

ppt. 


Feathery 
needles. 
Very fragile 
yellow needles, 
occasionally 
arranged in Al- 
and Y- forms. 


—A. 8. 


Ltwlinic acid ;• lodometric determination of . B. 

SftvorA (Jaz. olum. ital., 1900, 86, [2], 344—348. 

Tub: importance of levulinio acid aa a product of the hydro- 
lyais of hexoaoa, and of the oxidation of terpene alcohols, 
renders a aatiafaotory method for tlie determination of this 
Acid neccasary. The author reconimeiida converting the 
Aoid into its calcium salt, (C 5 H 703 )gCa, 2 H 20 , and deter- 
mining thia iodometrically by Mcaainger’s method. A 
solution of the calcium salt is treated with known quantities 
of N/10 iodine solution (in potassium iodide) end A^/1 
potassium hydroxide (in excess). T'hc following reactions 
occur ; — 

CH8CO(CHg)gCOOH + 3 I 2 + 6KOH - 
Ctt4 4- COC)K(OHj5)gCO()K+ 3KI + 4HgO. 

, The precipitated iodoform is filtered off into a Gooch 
crucible, the solution is treated with a quantity of AT/l 
hydrochloric acid equal to that of potassium hydroxide 
nreviously added, and the free iodine is titrated with N/ 10 
thiosulphate solution. The iodine oomliined as calcium 
iodide and iodate remains unaltered. The number of c.c. 
of thiosulphate used subtracted from the volume of iodine 
solution added in the first place gives the number of o.c. of 
iodine solution consumed, of which each o.c. =s0'0019344 
grm. of levulinic acid. — A. S. 


Methyl and ethyl alcohols ; Preparation of chemically 

^re , arm their specific yra'idties. V. Klason and 

E. Norlin. Arkiv for Kemi, 1900, 213], No. 24. Chem. 
Oentr., 1906, 2, 1480—1481, 

Mbthyl alcohol was prepared in a purer condition than 
from methyl oxalate, by dissolving 600 grms. of pure 
> potassium- methyl sulphate in water, adding a little more 
than the caloulated quantity of pure sulphuric acid, 
making up the solution to aViout 2 litres, separating the 
methyl-sulphuric acid, and distilling methyl alcohol 
therefrom. Nearly the theoretical amount of methyl 
•leohol was obtained in the first litre of distillate. The 
methyl alcohol was concentrated by repeated fractionation, 
finally after addition of recently ignited potassium 
carbonate. The'^^t traces of water were removed by 
repeatedly ho«ting with filings of metallic calcium and 
distilling. The pure methyl alcohol thus obtained was 
quite odourless, and was not coloured on heating with an 
equal volume of sulphuric acid on the water bath. Pure 
ethyl alcohol was prepared in a similar manner from 
potMBium-ethyl sulphate ; it, also, was odourless, and 
was no^ on warming with sulphuric acid. The 

resuHs w|||oifio gravity determinations were as follow 
For miitlij^ alcohol : sp. gr. at 16*/16* C., 0-796742 ; 
referred to water at 4-4^ vaoito: at 0 ”, 0*30999 i 


at 10®, 0*80069; at 20®, 0*79134; at 80®C., 0*78184; at 
/®l(betwe©n OPandaO® ab 0'80999 - 0*00093f -0*0000002fW» 
For ethyl alcohol: sp. gr. at 15®/15® C., 0*794130; 
referred to water at + 4® and ♦» vacuo : at 0", 0*80628 ; 
at 10®, 0*79792 ; at 20®, 0*78938, and at 30®C., 0*78080. 
These figures are nearer to those of Winkler (this J., 
1905, 1253) than to those of Mendelejeff. — A. S. 


Charcoals ; AdsorjAivc properties of various . L. 

liosenthsler and P. Tiirk. Arch. Pharm., 1906, 244 , 
617 -636. 

The authors have studied the adsorption of various 
pharmaceutical substances from their solutions when 
treated under standard conditions with different kinds 
of charcoal. These charcoals may be divided, according 
to their adsorbent powers, into strongly adsorbent ; lx)ne, 
flesh, and “ vegetable blood ” charcoals, in the above 
order ; and weakly adsorbent or non-adsorbent : blood, 
lime-wood, and sponge charcoals. For the same kind 
of charcoal, the adsorption of any substance varies with 
the solvent which is employed. The adsorption is by 
far the strongest in aqueous solutions ; it is less with 
ethyl alcohol, methyl alcohol, ethyl acetate, acetone, 
and least of all with chloroform solutions. The speed of 
adsorption depends on the same factors as influence the 
amount of adsorption, being greatest in the case of bone 
charcoal and aqueous solutions. The quantity of sub- 
stance adsorbed by a given quantity of charcoal is relatively 
loss for concentrated solutions than for dilute solutions. 
All the circumstancoH which favour adsorption act in a 
similar degree in resisting the rc-extraotioii of the adsorbed 
substance. The decolorising power of the charcoal is 
dependent on its adsorbing power. As regards the use 
of (ihorcoal for decolorising purposes, the authors state 
that the charcoal must be carefully purified before use, 
either by repeated extraction with the solvent which is to 
be used, or by igniting gently and washinjj( with acid. 
The quantity of charcoal employed should bo a.s small 
as possible. It is not neoessary to heat the liquid with 
the ehareoal ; several hours’ contact at the ordinary 
temperature will autfioo. I'he dccolorisation should not, 
for proference, be effected on an aqueous solution, because 
the loss of substance by adsorption is at a maximum in 
that solvent ; the solution should bo os concentrated as 
possible. Easily oxidisable substances should not be 
decolorised by animal charcoal, because this charcoal hasi# 
a )>owerful oxidising action ; the oxidation of alkaloids 
is retarded by treating them in the form of salts. Blood 
charcoal has the strongest oxidising action, lime-wood 
charcoal has hardly any. Bone and flesh charcoals can 
be employed in the determination of caffeine without 
loss of alkaloid, but m the determination of sugars, Ac., 
in wine and other liquids, charcoal should not be used 
unless it has been proved that no loss by adsorption takes 
place under the conditions of the experiment. The close 
intordejiiendence of the decolorising and adsorbent pro- 
perties of charcoals suggests that the dec-olorisation is due to 
adsorption of the colouring matters. The fact that 
auocessful results can be obtained in practice depends 
first on the circumstance that the amount of colouring 
matter is generally only a fraction of the total substance 
in solution, and secondly, on a selective adsorption, 
according to which the (juantity adsorbed is generally 
proiiortional to the molecular weight, most colouring 
matters being substances of high molecular weight. 

— J. F. B. 

Camphor [tn cdlvloid] ; Determination of , A. 

Arnost. XIX., page 1169. C- 

Bssential oils : U.8. Census of — Oil, Paint, ’I imd 
Drug Rep., Oct. 29. [T.R.] 

In 1905 there were 52 establishments engaged in the manu- 
facture of essential oils, having a product of $1„4M,652, 
as compared with 47 establishments having a product of 
1813,495 in 1900. llie principal items of inorease were in 
peppcprmint and witchhasel oils. The products of the 
mdost^y hy kind, quantity, and value are shown la 
following table 
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rodnete. total value .... 

1906. 

*11.464,662 

1900. 

$813,406 

Essential oils 

Natural oils — peppermint— 
Pounds 

130,022 

202,660 

Value 

$470,037 

$188,559 

Sassafras — 

Pounds 

30,236 

119,131 

Value 

$17,673 

$38,166 

Winter green — 

Pounds ^ 

4,737 

2,166 

Value 

$16,679 

$3,638 

Other natural oils — 

Pounds 

297,673 

518,893 

Value 

$520,648 

$470,347 

Witchhazel— 

Gallons - . . . 

797,700 

110,260 

Value 

$367,873 

$54,649 

Artifioial oils 

$66,250 

$52,050 

All other products .... 

$7,602 

$6,087 


• In addition, csaential olla to tho value of 114,600 were made 
by eatabUshmenta engaged primarily la the manufacture of otiier 
product*. 


EnOUSH PATKNTfl. 

Magnetium compounds ; Manufacture of organic . 

A. ZiramermAnu, London JbYora Chem. Fabr. auf 
Aotien, vorni. E. Sobering, Berlin. Eng. Pat. 21,757, 
Got. 26, 1906, 

Acooeding to this invention organic niagneHium com- 
ponnds can be obtained in good ymids, if a «olution of 
A pinene hydrohalide be allowed to react on metallic 
magneeium in the preRon<!e of a catalytic agent such as 
iodine oranalkyl- or oi-yl-habde which renders magnosiuin 
active, such ah methyl iodide, broniobonsRene, l>en»yl 
chloride, &c. Ether, benaene, or toluene, or a mixture 
of ether witn a suitable hydrocarbon, is used to diMsolve 
pinene hydrochloride. The following is given as an 
example of the method of preparation ; — To metallic 
magnesium (1*0 kilos.) a Holution of iodobenzene (0*3 kilo.) 
in dry ether (0-7 kilo.) is gradually added. When the 
reaction is proceeding briskly, a solution of pineno hydro- 
chloride (2«6 kilos.) in ether (1-8 kilos.) is added, tbo 
mixture being kept constantly stirred, and, further, a 
aolutioii of pinene hydrochloride (7’5 kilos.) in benzene 
«*(6 kilos.) is also added. By regulating the supply of the 
solution, or by cooling the vessel in which the reaction 
takes place, the temperature in regulattKl bo that it does 
not exceed 60® — 60® 0, When the whole solution is added 
and the product is cool, stirring is continued for one or 
two hours, during which operation, as during I he whole 
process, moisture, oxygen, &c.; must be prevented from 
reaching the product of the reaction, — G. W. Mcl). 

Organic svitatanecs ; Process for the transformation of 

by partial combtuUion, J. Walter, Geneva, Switzerland. 
Kng, Pat. 21,941, Oct. 27, 1906. Under Int. Conv., 
Oct. 27, 1904. 

S»B Ft. Pat. 360,785 of 1006 ; this J., 1906, 49.3.— T. F. B. 

Fomte acid ; Process for the manufacture of concen- 
trated — — . Chem. Fabr. Qriinau, Laudshoff und 
Meyer Akt. -Gee., Grtinau, Germany. Eng. Pat. 14,438, 
June 23, 1906. Under Int. Ckinv., July 1, 1906. 

Sm Ft. Pat, 867,316 of 1906 ; following these.— T. F. B. 

FeBNOK PATaifTS. 

FaUy aMds ; Production of mono-iodo [and mono-bromo] 

substitution products from higher , Farbenfabr. 

votm. F. Bayer und Co., First Addition, dated June 21, 
1906, to Fr, Pat. 362,370, Jan. 12, 1906. Under Int. 
Conv., July 29, 1906. 

The monobromo derivative'^ of the higher fatty acids 
form salts with m^ignesium and the alkafine-earth metals 
similar to those obtained with the iodo-aoids described in 
the principal patent (this J., 1906, 714). For example, 
25 parts of hydrated calcium ohlorida are diasdved in 
120 parts of hot idcohol, ammonia k passeid throui^ the 


solution until precipitation of ammonium chloride oeasas# 
and 130 parte of 92 per cent alcohol are added. When 
cool, a solution of 40 parts of monobromobehenio add 
(obtained by the action of hydrobromio acid on eruoio 
acid) in 120 parts of alcohol, is added to the mixture ; 
the precipitated salt is filtered, washed with water until 
the washmgs are free from chlorine, and then with alcohol, 
and finally dried in vacuo, — T. F. B. 

Formic acid from formates ; Manufacture of concentrated 

, Chem. Fabr. Grbnau, Landshoff und Meyer Akt.- 

Ges. Ft. Pat. 367,316. June 21, 1906. Under Int. 
Conv., July 1, 1905. 

Formic acid of a concentration of 97 to 98 per cent, is 
said to be produced in good yield by heating a formate 
with an acid salt of a poly basic acid. One part of sodium 
formate is intjmately mixed with two parte of acid 
sodium sulphate (90 jier cent.), and heated in a still, 
with or without an agitating device ; the residue consist* 
of anhytlrous sodium sulphate. — T. F. B. 

Camphene ; Production of . BadiSohe Anilin und 

Hoda Fabrik. Fr. Pat. 368,170, July 18, 1906. Under 
Int. Conv.. July 20, 1905. 

Sjcr Kng. Pat. 16,429 of 1906 ; this J., 1906, 909.— T. F. B. 

XXL— PHOTOGRAPHIC MATERIALS AMO 
PROCESSES. 

{Continued from page 1117.) 

Plants ; Action of on a pftotographic plate in the dark. 

W. J. RusseU. Roy. Soo. Ifroc., B, 1906. 78, 386—390. 

Thk pro|jerty posaessefl by woo:l of ooting on a photo- 
graphic plate (see this J, 1904, 988; also 1906, 1117), i« 
possessed by leaves, and also by seeds, roots, bulbs, and 
most vegeta ole substances. To obtain this action, the leave* 
must Ik) partially dried, e.g., by pressing between blotting 
pajier. The time nuf^essary for exposure varies from a 
few minutes to 18 hours, aocoirding to the nature and con- 
dition of the leaf. The action may be accelerated by heat, 
but the temperature must not be above 66® C. Fresh, 
leaves are more active than old dried ones, but the activity 
of the latter may be considerably inoreaeed by moistening 
slightly. It is found that the liquid expressed from leave* . 
and absorbed by blotting ^per is also capable of acting on a ^ t 
photographic plate. — T. F. B. 

Selenium ; Studies on the sensitiveness of to lighff, 

P. von Schrott. I'hot. Korr., 1906, 48, 432, Chealiki 
Zeit., 1906, 80, Rep. 384. ^ 

Chyhtalunb selenium obtained from potassium selenide 
is not sensitive to light, nor does it conduct electricity. 

By warming, it is partially c€mvort«;d into met^dlfc 
selenium, conductive, and sensitive to light. The red,, 
crystalline variety of selenium, obtained from its lolnthm 
in carbon bisulpmde, is also converted into the metallic 
condition by heating. The modification obtained hy 
allowing amorphous selenium to remain in contact with 
quinoline for fourteen days is also sensitive to 
property disappears at temperatures near the melthig point : 
shout 210® C. ) : when cool again, its resistanoe is found to bt 
increased. The author considers that the increase ni ^ 
decrease of electric conductivity is fRobalfiy due to 
ionisation ixr polymerisation respectively of the seleniluiitt' 

--T. F. 

Enoush PATXSm ^ 

Photogtaphie nrinis on ** self -toning'" piper; Treidmnt 

of . F. J. Shepherd, East Mwesey, and J. J. 

Griffin and Sons, Ltd., London. Bog. Pah 5278, March 

6 , 

Pmnt* on “ self-touing” pa^s are immersed, before 
fixation, for about 10 minutes In a solution of aluminium 
chloride (about 2 per cent ), and then fixed as uSuhl : the 
resulting prints are stated to be permanent, and of exesUsnt 
F R 

i2 
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\*hotograj>im ^pigment paper. A," G. Bloxam, Tendon. 
From Neue Pbolographi»ohe GeB.» A.-G.» Steglite, 
Germany. Kng. Pat, 14,43d, June 23, IHOd 
Srh Fr. Pat. 367,461 of 1906 ; foUowing thoae.—T. F. B. 

Feknoh Patents. 

Photographic pigment piper, Neue Photographiflcho Oe«., 
Akt,-Ges. Fr. Pat. 367,461, June 26, 1906. Under Int. 
Conv., Sept. 7, 1906. 

Pigment papera have already been prenarod with an inter- 
mediate film of gelatin or other uolloid aoluble in hot 
water, to facilitate the removal of the eenaitive pigment 
film from the support ; however, the bichromate Holution 
used for sensitiwing i>enetrateH into this mtermediate film 
in places, and the latter, l)eooming partly insoluble, does 
not altogether fulfil its purpose. This defect is overcome ‘ 
by the present invention, in which the gelatin, (fee., of the 
intermediate film is mixed with some substance which 
converts bicliromates into normal chromates ; sodium 
carbonate is stattwl to he very suitable, us also are other 
alkaline compounds, such as magnesium oxide, borax, 
sodium phosphate, &c. The intermediate film may be 
prepared, for example, by dissolving 100 grnis. of gelatin 
and 20 grms. of crystallised sodium carbonate in 100 c.c. of 
hot M'uW. — T. F. B. 

Printing from relief plaUe with a liquid medium ; Process 

of . None Photo^aphischo Ges., A.-G. First 

Addition, dated June 27, l'^6, to Fr. Pat. 362,400, Jan. 
13, 1906. 

8kb Eng. Pat. 996 of 1906 ; this J., 1906, 962.— T. F. B. 

Phct-ographic printing ; Imps, in — — . T. Manly. Fr. 
Pat. 3^,260, July 21, 1906. Under Int. Conv., Aug. 22, 
1906. 

Sir Eng. Pat. 17,007 of 1905 ; this J., 1900. 666. ~T. F. B. 


XXIL— EXPLOSIVSB, HATCHES. Ao. 

{Continued from page 1120.) 

Camphor [in oeUuloid ] ; Determination of , A. 

Amost. XIX., page 1169. 

English Patents. 

Nitroeelluloee ; Solvents for »» the preparation of 

^ explosities. A. T. Cocking and Kyno(?h, Ltd,, Birming- 
ham, Eng. Pat. 25,081, I^e. 4. 1905. 

In gelatinising soluble nitrocellulose with ether-alcohol, 
the sheets or cords are very liable to curl up or become 
distorted on leaving the machine, owing to the rapid 
evaporation of the ether. The use of acetone and amyl 
acetate for insoluble nitrocellulose and nitroglycerin com- 
}x>unds, is also attended with certain manufacturing diffi- 
culties, such as overheating during incorporation, in the 
case of acetone, and the diffioiilty ofremovingamyl acetate 
on drying, owing to its high boiling point, invention 
consists m the use of suitable mixtures of acetone and 
alcohol as a solvent for nitrocellulose, the proportion of 
tlljte two ii^edionts lieing chosen with regard to the 
d^ee of nitration of the nitrocellulose used. The manu- 
facturing difficulties mentioned above aie thus avoided. 
In the maunfocti^a^f oorditc, Mark 1, a mixture of acetone 
(60 per cent.) ail|^alcohol (40 per cent.) is used as the 
equivalent of 100 net cent, of acetone. Cordite MD can 
1)6 gelatinised with acetone (70 per cent.) and alcohol 
(30 per cent.). The same proportions are also used for 
a guncotton containing 10 per cent, of soluble nitrocellulose, 
whilst a soluble nitrocellulose is gelatinised with a mixed 
solvent containing acetone (40 per cent.) and alcohol (60 
per cent.) It is tnus possible, by the use of suitable mix- 
tures of acetone and alcohol, to produce a complete solvent, 
or pa^ial solvent, for any form of nitrooellulose. 


Exposive or gunpowder ; Machims for making grains or 

flakes of . C. l)oblm and J. R. Pitman, Haskell, 

N.J., UlaA. Eng. Pat. 13,860, Juno 16, 1906. Under 
Int. Conv., Juno 29, 1906. 

Srr Fr. Pat. 367,548 of 1906 ; foUowing these. — T. F. B. 

Powder ; Manufacture of — . C. Gaessen, Berlin. 

Eng. Pat. 16.725, July 24, 1906. 

RRutrenoN of the temperature of explosion, and increase 
of the stability of nitrocellulose and nitroglycerin powders 
con b© obtained by adding to them completely substituted 
ureas. Diothyldi phenyl urea Las been found to be par- 
ticularly suitable for this purpose. These totrasubstituted 
ureas present the advantage, as compared with such a 
substance as camphor, previously used, that they are 
non-volatile, and constitute advantageous gelati^ing 
media for nitrocellulose. — G. VV. MrD. 

T^ead and. alloys of lead ; Solvent for espoially auitahlt 

for the removal of lead fouling from gun-barrels. Kings 
Norton Metal C3o., Ltd., T. A. Bayliss, H. W. Brownsdon, 
and H. M. Smith. Eng. Pat. 2606, Feb. 1, 1906. X., 
page 1153. 

Exposives ; U.S. Census of . Oil, Paint, and Drug 

liep., Oct. 29, 1906. [T.H.J 
In 1905, 124 establishments, having a product of 
$29,602,884, were enpged in the manufacture of explos- 
ives, as compared with 97, having an output of $17,125,41 
in 1900, an increase of 73 per cent, in the value of products. 
The following table shows the principal materials used by 
kind, quantity, and cost, and the produote by kind, 
quantity, and Value ; - 



1905. 

1900. 

MatorialB used, total cost . . 

$17,203,667 

$10,334,974 

Pyrites — 

Tons 

12,266 

* 

Ck)gt 

$67,261 

• 

Sulphur — 

Tona 

19,574 

12,742 

CoBt 

$607,469 

$317,383 

Nitrate of soda — 

Tons 

133,034 

88,624 

Cost 

$6,608,567 

$2,902,866 

Nitrate of iwtoBh — 

Tons 

2,336 

1.847 

Cost 

$176,268 

$160,644 

Gilorid© of potassium — 

Tons 

1,329 

t 

Cost 

$61,831 

t 

Sulphuric acid — 

Tons 

18,298 

7,864 

Cost 

$247,301 

$130,699 

Nitrtc acid — 

Pounds 

2, 699, .600 

467,687 

Cost 

$122,047 

*17.171 

Mixed acids — 

Pounds 

106,562,404 

66,906,146 

Cost 

$3,093,429 

$1,606,764 

Glycerm — 

Pounds 

24,561,627 

16,083,018 

Cost 

$3,129,666 

$2,010,6£^ 

Aqua ammonia— 

pounds 

997,830 

649,703 

Cost 

$46,916 

$11,803 

Alcohol — 

Gallons 

860,560 

136,520 

Cost 

$231,353 

$57,937 

All other components of 

products 

All other materials .... 

$1,616,859 

$L066,602 

$1,705,665 

$^63,358 

Products, total value .... 

$29,602,884 

*17,126.417 

Explosives 

$27,695,963 

$16,950,976 

Gunpowder — 

Pounds 

215,820,144 

123,314.103 

V»hie... 

$8,919,460 

t6.S10.3Sl 

Nitroglycerin — 

pounds 

7,935,996 

8,618,692 



$1,620,117 

*788,299 


* Ifioliitfed in " all othar nuiteriala." 
t XotAnAm in ** all eomponenta of products/* 
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Ol,. XXra.— ^ALTXICAL 


Dynamite- ■ ‘««'- 

' Pountls 130,920.829 85.846.456 

n,. !iSL: *12,900.198 *8,247.228 

Gun oottim or pyroxylin — 

found" ' 293,970 228,342 

,■ *167.322 *103,702 

omokelesH powder — 

6,009.865 2.673,126 

$3,938,073 $1,665,948 

Ail other explosives . . $150,798 $860,463 

All other products...# $1,906,921 $174,442 

Unitjbd iStatbs Tatents. 

QuncotUm Hocks ; Pressing of . G. W. Bell Havlo 

U.B. Pate. 835.296 and 835,297. Nov. 6, 1900. ‘ 
Sbb Eng. Pat. 17,415 of 1903 ; this J., 1904. 882.— T. F. B. 

QuneHton Hocks / Pressing of . G. W. Bell, Ipswich. 

CJ.S. Pat. 835,298, Nov. 6, 1906. 

See Eng. Pat. 10,663 of 1904 ; this J., 1906, 690.— T. F. B. 


semipolygonaj^a^ap©,^^ having a lateral tnovomoaf 
baofcwarda and the -width of one tooth. Two 

rotating icnlves, with aimilar shape*! teeth, mounted 
opposite to each other on a spindle, engage with the hori- 
zontal knife, and the sheet is thus out completely into 
polygonal shaiHid grains. The acoorapanying figure 
represents the arrangement of knives looked at from 
above. The sheet passes over the horizontal knife 
from left to right The teeth, r. of the rotating kiife 
out the first half of tlie grain in <jontact with the teeth, h 
of the horizontal knife. When this cut has been oom* 
pleted, the sheet is moved on by the feeding cylinders 
the liorizontal knife is moved by a crank Siypugh tiie 
shts. I, in the direction, k, r, the width of otte tsboth, and 
the second rotating knife, g, outs the remaining part of 
the polygonal siiaiied grain by means of the teeth, s 

—G. W. Mod. 

Poivd^irs ; Majiufacture of mrwkdess . 0. ClaeiuMn 

Fr. Pat. 368,344, July 24, 1906. '^**®*^ 

Sek Eng. Pat. 16,726 of 1906 ; preceding these, —T. F. B, 


Febnch Patents. 

Rockets ; Process for the manufacture of . J. Stern 

and S. Molnir. Fr. Pat. 367,537, June 28, 1906. 
To minimise the production of sparks in signalling rockets, 
and inoroase their luminosity, it is proposed to use coal 
in the composition, in place of the wood-charcoal usually 
employed. The following is given as a suitable com- 
position ; — Barium nitrate (2 parte), milk sugar (2 parts), 
coal (6 parts), and potassium chlorate (10 parte). 

— G. W. Mod. 

Powder ; Machine for the manufacture of wdugonal grains 

of . 0. Dobbs and J. R. Pitman, fv. Pat. 367,548, 

Mune 28, i906. Under Int. Couv., Juno 29, 1906. 



XXm.— ANALYTICAL CHEMISTRY. 

{Continual from pagt 1122.) 
APPARATUS, Ac. 

DijAytit under terile condition* ; New method for L 

H; r. UrowTi, F. Esoombe, A. MoMuUm. and J. H. 
Millar. I., pagt^ 1135. 


A-viiUJua^u XTATIDWTS, 


Cojijne.r ; 
E. L. 
1495. 


Oases ; Apparatus for analysing . A. Bayer, Briinn, 

Austria. Eng. I»at. 20, Jan. 1, 1906. 

Sek U.S. Pat. 834,040 of 1906; this J., 1906, im: 
Reference IS direo^ under Section 1, Subsection 2, of 
the I atente Act, 1902, to Eng. Pats. 22 303 of 1806 • 

of 'Jml'lt « 

I^^OROANIC—QUANTITATI V£, 

of by titanium triohhrmf 

Khoad. aiem. Soc. Trans., 1906, 80 , 1491^' 

The method proposed consists in reducing an acid solntion 
of a oupno salt, to which potassium thiocyanate ( 10-^20 o.c 
of a 10 i>er cent, solution) has been added, by meant of 
titanium tneh onde solution. It is best to 
titanium solution m an apparatus with a hYdmrr^ Vr 
generator attached (see KnecS, this J., 1603 
order to obtain a sharp end reaction, the titrati^ it 
* ferrous salt, which may b# 
added to the titaniuiu solution or to the copper sSu^om 

J ^ ferrous salt w ojfidised to 

the ferric state by the cupric salt, and the end of lihe 
titration is indicated by the disappearance of tfae rS 

Rninrn ^ ^"‘1' The titanium chlortS 

solution 18 mepared by boiling 50 o.o. of a strong soluSon 
(comniercial 20 per cent.) wfth 60 c.c. of strX hX^ 
chlOTic acid, and diluting to 2 litres. It is stan^wSiBed 
by ferrous ammonium sulphate (comi>are Knecht, too oST 
Ihe iiresonoe of ammonium chloride, sodium acetal 
zinc sulphate or chloride, ferrous sulphate, and staik^ 
chloride have no influence on the results. Nifrlo acid 
must not bti oresont, and if ferric salts are conXed^ 
determine with the oop^; and^ 
corr^tion must 1^ made. Tlie titration sTiokdbS 
^ ^ results comivare favourably 

with those obtained by the electrolytic and iodide mOthofi/ 

— A4a 
E. Rupp. 


Mercury / Volumetric determiuo/ion of 

Ber., 1600, 88, 3702—3704. 


“ Feoipita««d from m alkAline wriutiou W 

^ convert the mercury into marouric iod^ 
•nd the execM of iodine ia titrated with thioeuiFliate- 
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XXI?.--«a®imriO ^ TECHNICAL NOTES. 


TO the mercury solution (oontAining about 0’2 grm. In 
— 50 c.c.) is added 1 grm. of potasoit^ iodide, so that 
the mercuric iodide formed, goes into solution again. 
The liquid is made alkaline with caustic soda, and 2>— 3 c.o. 
of 40 per cent, pure formaldehyde diluted with 10 c.c. 
of water are added. After 30—60 sees., the mixture is 
acidified with’ acetic acid, and an excess of iV/lO iodine 
solution (26 cc.) introduced. Finally the free iodine is 
titrated with iV/10 thiosulphate, using starch as indicator. 
Although the first stage of the reaction is somewhat 
modified by the presence of nitric acid, in ihe cose of 
mercuric nityate, yet the end product of the reaction is 
the same. Jdereurous salts must first be converted into 
mercuric salts liefore treating with fonnaldohyde. In 
the case of mercuric cyanide it is advisable to acidify 
with sulphuric acid instead of acetic acid, when any 
cyanogen iodide formed decomposes again into cyanogen 
and free iodine.— B. J. IS. 



theditliioiiio acid is soon complete, as the insoluble badum 
sulphate produced is removed from the system. Moreover, 
the solution can be concentrated until whitej^mes begin to 
appear, without any appreciable quantity OMpid distilling 
into the iodine solution, whereas when nyffi^hlorio acid 
is used, some of it passes over, and interferes with the 
sharpness of the starch reaction. The experiments were 
made with barium dithionato, prepared by acting with 
sulphur dioxide on manganese dioxide suspended in water 
in a vessel cooled by melting ice, adding excess of barium 
hydroxide solution, filtering, precipitating the excess of 
baryta from the solution m barium carbonate, and 
evaporating the filtered solution. The salt has the com- 
position, Bap2O0,2B9O. The author was unable to obtain 
the compound, Bab20a,4H2^» which has been previously 
described. — A. S. 

Chlorine and bromine ; Separation oj — —in acid aolvtioVi 
by hydrogen peroxide. P. .lannasoh. Ber., 1906, 30, 


Molifhdenum ; Determination of , .1. Barroch and 

C. A. Meiklejohn. kng. and Min. J., lUOfi, 82, 818. 

^Xsns is an adaptation of the well-Unowii molybdate 
method of estimating lead. From 0*6 to 1 grm. of the 
material, ground to pass a lOO-iuesb sieve, is fused with 
4 grniR. of sodium peroxide in a nickel crucible. The 
assay is kept in a fused state, not above a dull red heat, 
for three lo five minutes, and is then allowed to cool, 
the crucible being gently rotated during the whole time. 
After extracting the moss with boiling water, the extract 
is boiled down to about 160 c.c., filtered, washed, and 
the filtrate acidified with acetic acid. This acul solution, 
which should bo colourle-ss, is then titrated, boiling, 
with lead acetate solution (26 grins, jier litre}, wbudi has 
been standardised with ammonium molybdate solution, 
itself standardised m the usual way with lead sulphate. 
The titration is carrier! out as in tbe estimation of tear! 
by the molvbdate method, tannic acid being used os 
indicator. Ihe end point is reached when the brown 
colour can no longer be obtained with a drop of the 
solution removed to a plate. If the ore contains much 
silica and iron, it is belter to mix tlie weighed portion with 
3 m*ms. of sodium peroxide, and add gradually to 10 grms. 
of fused caustic soda. When completely fusini, another 
3 grms. of sodium peroxide are cautiously added, and the 
'.^ion conducted as before. The method was found to 
give cx(!ellent results with ores and ferro-molybdeuum, 
t^he complete assay occupying not more than an hour. 

- -F. SODN. 

Hydrofluoailific acid ; Determination of . L. Sohuoht 

and W. Molier. Ber., 1906, 89, 3698—3696. 

Th* method given by fiahlbom and Binriehsen (this J., 
1906, 1068) for the estimation of hydrofluosilicic acid, 
though accurate, is rather involved. The authors have 
been working for some years to obtain a method based on 
simple titration. Titration with alkali, using methyl 
orange oi nbenolphthalein as indicator, gave results which 
varied witn the concentration of the solution, owing to 
hydrolytic decomposition caused by the hydroxyl 
ions. ' If an excess of neutral calcium chloride solution be 
added, however, titration can bo carried out in the cold, 
using methyl orange, the following reaction taking place : — 
HjSiF# -f aCaClj + 6NaOH - 
SCaFg + 6NaCl + H48i04 + aHgO. 

In practice a 4-A^ calcium chloride solution is used, 
consistent results being obtained with widely-varying 
dilutions. — B. J. 8. 

Dithionio acid and dithionalea ; A nalyaui of . K. H. 

Ashley. Amer. J. Science, SUUman, 1606, 28, 259—262. 
Chem, Centr., 1906, 2, 1366—1357. 

Tbs method of determination examined the author 
consisted in decomjiosing thevdithionate, by heating its 
solution with hydrochloric or splphpTic acid, driving over 
the sulphur dioxide into an iodine ^[solution by means 
of carbon dioxide, and titratifig the excess of iodine 
with thiosulphate. The method gives good results whw 
sulphutio acid is employed, hut unsatinaotufy ones when 
hydrochloric acid is used. The author ofiers the expldiia- 
tion that witlMiulphuric aoid^ the liberation of the whole of 


3666—3659. 

A METHOD for the quantitative separation of iodine from 
iodides in presence of bromides and chlorides, by heating 
with hydrogen peroxide in acetic acid solution, has been 
previously described (this J., 1906, 199). It is now found 
that an eflicient separation of bromine from bromides in 

{ iresence of chlorides can bo efiFccted in a similar manner 
ly heating with hydrogen ptiroxide in a solution con- 
taining a considerable quantity of free sulphuric aoid. 
The solution (25 c.c.) containing the halogens is heated 
with a mixture of 26 c.c. of concentrated sulphuric acid, 
16 C.4. of water, and 30 c.c. of 6 — 8 per cent, hydrogen 
peroxtde solution, and the liberated bromine is carried over 
by a current of carbon dioxide, and absorbed in ammoniacal 
hydrazine sulphate solution, from which it is subsequently 
precipitated as silver bromide. — A. S. 

Molybdic acid ; Reduction of — ^ in solution by molyb- 
denum^ and the titration of the reduced solution by mean* 
of permanganate. M Guichard. VII., page 1146. 

Ozone ; Gravimetric determination of , and ozone 

numbers of axis. V. FenarolL XII., page 1169. 

ORGANIC— QUALITA T1 VE. 

Aconitine ; A new rexiciion of . N. Monti. XX., 

page 1171. 

Pyramidone ; Some microscopic reactions of . F. 

W'eehuizcn. XX., page 1171. 

Colloid a ; Coxitribvlion to the chemistry of . K. 

Winkelblech. XXIV., page 1177. 

ORGANIC— QUANTITATIVE. 

Sugar beets ; Analysis of . D. L. Davoli, jun. XVI., 

page 1163. 

Sugars ; Determination of by means of the refractometer. 

L. M. Tolman and W. B. Smith. XVI., page 1164. 

Whiskey ; Methods for the determination of esters, aldehydes^ 

and furfural in . L. M. Toiman and T. C. TVescot. 

XVII., page 1167. 

Camphor [in celluloid] ; DeUrmirmtion of , A. Amost. 

XIX., page 1169. 

Lexndinic acid ; lodometrie determination of . 

B. Savord. XX., page 1172. 

XX1V.->8CIENT1F1C Sn TSCHHIGAL KOTfiSL 

{Continued from page 1123.) 

Rare earths ; Toxicity and action on fermentation4s of . 

A. Hubert. Comptee rend., 1906, 148, 690—693. 

PiiAKTS were not m;[ared in water containing the sulphates 
of sirconinm, thorium, cerium, and lanthanum, untu 
the concentration reached 6 griui. per litre, Xeast, 



IXK3. ifi. im] 


tBAm 




<Uagte8e, and ©muliin wore killed ” by the of 
tnorinm and zirooniiun even at a ooncAntraUon of 0*‘5 arm. 

lanthanum saltH appears to 


Sucrocla/tHc uction of acids as influenced by aeUts and non- 
dectrolytes, R, J. Caldwell. Froc. , l^y. Soc., 1906. 
78 A., 272—296. (Compare ArmBtfong and Caldwell, 
this J., 1904, 1165.) 

Stbiss is laid on the need of maintaining the proportions 
of water and acid as well as that of the hydrolyte, constant 
throughout experiments or this kind, so that the amount 
of *h© added substance is the only variable. The experi- 
ments described, the resultB of which are given in tabular 
form, show that cane sugar itself and several other carbo- 
hydrates have a relatively small though very distinct 
l^retMing effect on the rate of inversion of cane sugar 
by acids ; alcohol has a marlunl inhibiting effect, probably 
booause it enters into competition with the water and 
withdraws hydrogen chloride from it; glycerol— a 

non-electrolyte— occupies an intermediate position Ijetweon 
aloohoi and the carbohydrates, and the weak electrolyte, 
acetic acid, also has but little influence. Metallic salts 
accelerate the rate of change, the influence of those derived 
from monad metals being already considerable, and that 
of salts derived from dyads at least twice as great. This 
activity is due to their dehydrating influence. To ascertain 
the “ degree of hydration ” of the salt, the extent to which 
it woe necessary to dilute the weight-normal solution in 
order to reduce the value of the constant K to 610 — the 
standard value — was determined in each ca.se. The 
lvalues arrived at were as follows, the figures indicating 
mols. of water per nml. of the salt : aramoniuin chloride, 
10; potassium cliloride, 10; swlium chloride, I,*!; 
barium chloride. 19; anti calcium chloride. 22. Tables 
are also given to show the influence of various carbo- 
hydrates on the electrolytic conclnotivitv of solutions of 
hydrogen cfiloride and sulphuric acid. — F. A. 


OoUoids ; Sejmra/ion of hi/ fUf-raiion. Bechhold. 

Z, Chem. und Jhd. dor KolUwde, 1906, 1, 107— lOK. 

Thb now accepted fact that colloidal solutions are of the 
nature of suspensions rather than solutions pro^Har, entails 
the supposition that colloidal particles can be separated 
from their “ solvent ” by moans of suitable flltors. The 
author has succeeded in preparing such filters by impreg- 
nating bases of vegetable fibre or wire gauze with golatinous 
materials of varying concentration. Filtration is (jarriod 
out in a sjiecially designed ajiparatus at prossuros of 
i)*2 to 4 atmospheres. In this way pure ‘‘ solvent may 
be withdrawn from colloidal solutions of arsenic .sulphide, 
ferric hydroxide, egg-albumin, haunoglobin, and globulin. 
tJellies of different concentration act as filters of different 
perimoability ; thus it was found possible to separate 
mixtures of colloidal silver and bamioglobiu, and to 
traotionate mixtures of peptone -albumoses. Enzymes 
and toxins have a tendency, not shared by ordinary 
albuminoids, to combine with, or “ dye,” tiie filtering 
material.- \\\ A. C. 


Colloids ; Contribution to the chemistry of — — . K, 
Winkel blech. Z. angew. Chem., 1906, 19, 1963—1956. 

Whi^ a solution of gelatin is idgorously shaken with 
benaine (petroleum spirit), some of the colloid is preci- 
pitated as a stiff emulsion of gelatin, lienzino, water, and 
air, ’ With very dilute solutions the result is a jiormanoiit 
whitish ring of exceedingly small bubbles, settling around 
the walls of the vessel. This reaction is very delicate, 
aervingvto detect a few mgi’ms. of gelatin jier litre. It 
is best carried out with quantities of 10 o.c. in a vessel 
of the diameter of an ordinary test-tube. Slight aoiditv 
of the solution is favourable, but in presence of much 
acid, ^kali, or iwfclt, the test must be performed on larger 
quantities. It is found that petroleum, molted paraffin, 
benxene, chloroform, and oarlmn bisulphide may also be 
used, ^utions of other oolloids, both organic and 
inorganic, give the reaction. Tannin reacts, but gallic 
acid does not Conversely* solutions of fats in hydro- 
carbons give similar permanent layers of emulsion with 
watOr or (better) dilute alkaline or acid liquids,’— W. A. <3^ 

J 
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Following is a resumi of some recent decisions givei: 
by the Board of Clenoral Appraisers : — 


M i 

Articles. 

— 

Paragraph 
of the Tariff 
under whiol 
dutiable. 

1 Rato oi 

Casein, ae an albumen not 

{ 468 

} 

specially provided for, or 


> Free, 

as lactarone 

( 694 

) 

Semolino, a by-product in the 

^ A 

manufacture of wheat 
flour, used as a farinaceous 



food, and for making pud- 



dings, &o., as an unonume- 


20%a4^ 

4 

rated manufactured article 

Section 6 

PrintiTig <mper.~A thin, 
flimsy coloured paper said 
to be used for “ printing 
circulars and printing of 
all kinds,’* but not shown 





J 



to lie suitable for books or 
newspapers, dutiable as 
paper not s factually pro- 
vidcid for 

402 

26 % 

Zinc white paiiU, or enamel 
while paint, (Hminm’mg zme, 


but not containing load, 



ground in oil and reduced 
to liquid form by the 
addition of varnish and 



turpentine, and thus ready 
for use as a liquid paint, is 
not dutiable os “ zinc, 
oxide of. and white paint j 



or pigment, con taming 



zinc, but not containing 1 



lead, . . . ground in oil ; 

1 


but is dutiable as paint, 
not otherwise s^ieoiaily 
provided for 

68 

30 % „ 

Ripolins. — l*aint« or colours, 
known as ripolins are sub- 
ject to the same rato of 


duty, under the same pro- 
vision 

do. 

do. 

Wood charcoal produced by a 



burning process by which 
every characteristic of 
wood is eliminated is not 
dutialle as a manufacture 


'Vi 

of wood, but as a non- 


enumerato<l manufactured 
article 

Section 6 

20 % „ 

Chemical glassware -—Articles 
composed exoluaively of 
blown glassware in the 
form of flasks, &e., 
designed for use in 
chemical laboratories 

100 

«o% „ 

Articles designed for 


'4 

similar use bflt compoied 
of moulded or pressed glass 



or of blowmgtaes In com- 
bination ^th porta qf 
moulded glass « othtf 
material '*¥• “ 

112 

( 


Woulff bottlea^^dr ffaSiks 

1 Variotisrates 

(both terms intarOhaiige- 

) 99 

f aotsordSog to 

<fcW^j»plyiiig to the same 



( 

j o«paoB)f, 





nntiiria. 


CX>ac. 15. 1006- 
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^JIbEMAN 

Vhm, ®fo<k* i^oif''l7,, 1««S’'I'''! 

The report of the Asaociation for the Jfroiwiion of 
the InteirestH of tho Cfcwikicftl lpd^$try of Ge^wtiy 
refers to the develoj|bient wniohjtook plaqe during 
and to the profitable nature of tli^ chemical' undcriski^s 
08 revealoa by the rejiorts of a fiumW of ooittpanieft, 
The Association hs% drawn: upon\he »b turns issued by 
142 companies, with an ordinary share capital of 
£23, 000,000. and bonds and mortgages totallinig£4^00,000, 
while the reserve funds stand at £7,100itKX). 'I'hese 
Oompanico paid, for 1905, £3,476,000 in dividends and as 
bond andMmOrtgage interest,, being an average of 10*12 per 
cent, as compared with 9*62 per cent , in 1904. If, however, 
Oldy the average dividends distributed in recent years 
are compared with one another, and the most prosjwous 
ydar hitherto (1899) be taken as a unit at 1(X), the ratios 
work out as f<»llowH for the jiost few years : — 1899, 100 ; 
1900, 9M ; 1901,90*9; 1902,87*8; 1903. 93*3 ; 1904, 
97*7; and 1906, 106*2. It will thus be seen tliat the 
year 1906 has eclipsed ‘^1899, which was the record year 
of ihfe last period of prosiierity. It is assumed that the 
present year will not exhibit any material change in the 
MTovgrable development of the German chemical imlustry, 
notwithstanding the operation of oommei-cial treaties 
disadvantageous to the export trade of the country. 



Hew Books. 


Savons »t Bottoiiss. Paul Piigkt, Ing, (’liimisie 
E.C.P., Prof, i I’licole Superiouro do (kunmerco de 
Nantes.j Librairie d. B. Baillicre et Fils, Hue Haute- 
feuille, 19. Paris. 1907. Price 6 frs. 

Small 8vo volume, containing 3H‘i pages of subject 
matter, and an Bjphalietioal index. '^I'he text is illustrated 
wnth 79 engravings, and treats of the following subjects : — 
Soaps. 1. Fatty Matters. 11. Soaps and t ’audios. 
III. Docompo8iti|on of neutral fatty matt<>rB. IV. 
Glycerin. V, .Hard Soaj a. V7. Soft Soaps, Vll, Toilet 
Soaps. Vin. f:k>aps fer Industrial, Mediemol, and 
‘li^terinary application. IX. Soap Analysis. (Undlbm. 
11' General considerations. II. Stearic and Palmitic 
Acids, III. Tallow Molting. IV. Separation of Solid 
from Liquid Fatty Acids. V. Manufacture and Analysis 
of Candles. 

OoNTnruuTioN a l’Ftude dk la Saponipication pes 
Coups GiiAs. Par M. MAimioK Xicloux, L.^s.Se,, M.D. 
Librairie Scienl, A. Hermann, Kue-de la Sorbonne, 6, 
Paris. 1906. Price 3 fra. 

PAMriiLET, 8vo size, containing 73 pages of subject 
matter, and a table of contents. The subject la treated 
under the following heads : — 1, Introduction, II. His- 
torical. HI. Extraction of the active substance of tho 
seed of the Castor Oil plant — the cytoplasm. IV, Disso- 
ciation of the Cellular Omstituents. V. Cytoplasm and 
grains of Aleuron. VL Measure of Activity. Vll. Study 
of the Hydrolysing ]iroperties of tho isolateAl Cytoplasm. 
VIII. Are the active powers, specially the Hydrolysing 
power of the Cytoplasm, not due to the presence of a 
soluble ferment ? IX. Application of the preceding 
experimental results to the study of some points in 
Vegetable Physiology. Xll. Detailed study of Saponi- 
fication. XIII. General conclusions. 

OuTijatES OF Qualitative C&mioal Analysis. By 
FbaEk Austin Goooh and Phiup Embuby Bkownino, 
Professor ^and Assistant Profegsor or Chemistry in Yale 
University. John Wiley Sons, Now York. 1906. 
Chapman & Hall, Ltd.i Lozu|Dn. i^ice 5.9. 6J. 

8 VO volume, contoiining 139 pUges of subject matter, 
and an alphabetical index. Ine subi^^ matter is 
comprised under ij*— I. Intiodueton'. IL The Basic 
Analysis. III. Acidic Analysis. IV.. The Bysteniatic 
Examination . V. Organic Compounds. i* 


• lea IkmiAizTZON, wir^ Spboul RainaaKna to Anokob- 
loi AND Feazil. By Howaed T. Bames, M.A.So., 
D.@o., Aks., Associate Professor of MoOill 

University, Montreal. John Wiley & 

^ Chapman & Hall, Ltd., London, vpiSSpioe I2s. 6d. 

8vo volume, contains 260 imges of subject matter 
with 39 illustr^ions and a chart with sectional 
plans. There is also an alphabetiOal index. The subject 
matter is treated under the following heads ; — 'I nteo* 
DucrrioN: 1. Physical I^awa governing the Transfer of 
Heat, 11. Physical Constantf of Ice. 111. Form^tion^ 
and Structure of Ice, IV. Sheet, Frazil, and Anchorjj^. 
V. Precise Temperature Measurements. VI. River Xwtt*' 
peratures. Vll. Theories to account for Frazil and 
Anchor-Ice. VIIX. Methods of overcoming' the loe 
Problem in Engineering Work. 


Fkbric and Hkljooeaphic Processes. A Handbook 
for Photographers, Draughtsmen, and Sun PrinWs. 
By GsoecMC K. Brown. Daw bam & Ward* Ltd., 
6, Farringdon Avenue, .London, E.U., 1906. Price 
2tf. net. 

Small 8vo volume, containing 126 pages ol subject 
matter, two pages of bibliography, and an alphabetical 
index. There are 17 illustrations. The subject matter 
treats of the following items:-!. Tho Ferroprussiate 
Proeess. II Toning Blue prints and their Uses. III. 
Ferroprussiate in Tn-colour Work. 1 V. Kallitype Process. 
V. Oliernetter Process. VI. Urunotypo lYocess, VIL 
Prints on Fabrics— -Prints m Dyes. VIII. HeJiographio 
Proe(‘Mses compai-ed. IX. IVcparation of Heliographic 
Papers. X. Marking Tracings for Hun Copying. XL 
Outfit for lleliographic Printing. XII. Ferroprussiate, 
or White Lino on Blue Ground. XIII. Pellet, or Blue 
line on White Ground. XIV. Ferrogallic, or Black Line 
on White Ground. XV. Browm Line on WhM-e Ground. 
XVI. Minor lleliographic Processes. XVII. Paper and 
Sizing. XVlll, Cjnmiicals. 


Practical RADiooHArnY. A Handbook of the Appli- 
cations of the X-Rays, with many Hlustratious. By 
A. VV. ISENTHAL and H, Snowden Ward. Second 
Edition. Da w' barn & Ward, Ltd., 6, Farringdon 
Avenue, London, E.C. 1898. Price 2s. fid, 'jaet. 

8vo volume, with 167 pages of subject matter and 08 
illustrations. The matter is classified under the following 
heads 1. PRAUnoAL Hadiookaphy.- ■ Historical. II. 
Apparatus. Ill Electrical. IV. Photographical. V. 
Medical. VI. Diagnostical AppUcations. Vlil. 'Tliora- 
poutie Value of the X-itays. VIXI. General Applications 
and Probabilities. IX. Theory Of the X-Rays. ^ 


Paper Technolooy; An Elementary Manual on the 
Manufacture, Physical (Qualities, and ('heniical Con- 
stituents of Paper and of Paper* makiftg Fibres. By 
R. W. Hjndall, I'cchnical Adviser to the Government 
of India. Chas. Griffin A Company. Ltd,, Exeter 
Street, Strand, London. UK)6. Price 12s, 6d. net. 

8vo volume, containing 247 pages of subject matter, and 
an alphabetical index. The text is illustrated with a 
frontispiece, 13 plates, and 168 illustrations. Tho subject 
matter is classified under the following heads .*‘—1. Intro- 
duction. II. Technical Difficulties relating to Paper, 
m. Rag papers. IV. .Esparto ; Straw ; Notes on 
Beating. V. Wood Pulp. VI. Wood Pulp Paperfit* VII. 
Packing Paper. VIII. Art ” Papers. lA. Tho Plwsioa] 
Qualities of Paper. X. Ohomioal Constituents of Paper. 
XI. The Microsooj^. XU. Fibrous Materials used in 
Paper-making. Xlli. Analysis of a Sheet of Paper 
XjV The C.B.S. Units. XV. Cellulose and its Deri 
vativos. XVI. History, Chronology, and StatisjWcB. XVII 
Dictionary of Teohnioal Terms. XVIIl. Glossary o] 
various Papers, with brief notes as to origin of same, and 
use of the Papers. XIX. Questions on “ Paper Manu- 
facture ** set by the City and Guilds of London Institute, 
1902—1906. 
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Official Notices. 

OOMMONIOATIONS. 

Authors of comraunioations road before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of tlie By-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this By-law renders impers liable to be 
rejected by the Publication Committee, or ordered to be 
alwtracted for the Journal, in which case no reprints can 
be furnished to the author. 

DECENNIAL INDEX, 1896—1906. 

Important Notiob. 

The Hon. Treasmer is prepared to receive subscriptions 
for the Decennial Index (1896 — 1906). The Authors’ 
Names portion is now in the press and will be issued early 
in the new year; and the subjoot-mattor portion will 
follow as soon as possible afterwards. The price is 10s. 
for the whole Index, or 11s. ($2.76) post free. 

Copies of the Collective Index (1881 — 1896) may be 
had at the same price. 

Cheques on members’ own bankers, or money orders, 
payable*^ at the G.P.O., Loudon, should be made payable 
to Samuel Hall, and sent to the Hon. Treasurer, East 
Londoffii Soap Works, Bow, E., with the signed fly-leaf 
of a notice which will be sent out with the ordina^ 
subscription notice, and to any others who make appli- 
cation lor it. 


bubscbiptions of membebs abroad. 

Important Notios. 

Members are reminded that the subscription of 25s. 
($0.^16) for 1907 should be sent so as to roach the Hon. 
ThtMurer early in the New Year, so as to ensure continuity 
in the receipt of the Society’s Journal, 


For the greater convenience of members abroad, arrange- 
ments have l)oen made whereby cheques (m their own 
bankers, drawn in the usual way and in their Own ounenoy, 
will be accepted in payment of subscriptions. CheqiMS^ 
and money orders on G.P.O., London, should be mm 
imyable to Samuel Hall, and forwarded to him at Bow. 

The return, whenever possible, of the fly-leaf attached 
to the subscription notice, is specially recommended os 
a means whereby the sender may be identified, and 
chahges of address recorded, on wUoh depends the safe 
receipt of the Journal. 

“ INDUSTRIAL DISEASES COMMITTEE.” 

With reference to a notice which appeared in the 
Novemlwr 16th issue of the Journal (p. 1062), announcing 
the appointment of a Departmental Committee “ to 
inquire and report what diseases and injuries, other than 
Injuries by accident, are due to industrial occupations, 
are distinguishable os such, and con properly be added 
to the diseases enumerated in the Third Schedule of the 
Workmen’s Comiiensation Bill, 1906,” members who 
desire to assist the Committee by tendering evidence are 
requested to oommunioate with the Society, 


List of Members Elected# 

Dec. 21, 1906. 

Bancroft, John^^ Wilmington, Del, U.S.A., Bleacher and 
l>yer. 

Barbour, R. B., Eclipse Chemical Manufaotoring Co., 
Chelmsford, Mass., U.S*A„ Manager. ' 

Blyth, M. Wynter, 36, Ea^hoap, Londbn, E.a, Analytical 
and Consultuu^ ChcuiUBt. 

Boutwell, Arthur 1., Smith and Dov0 Manufacturing Co, 
Andover, Mase., U.S.A., Superintendent of Blmhing 
and l)yeing. • ^ 

Casaburi, Dr, Vittorio, Ford Morocco Co., Wilmington 
Det, U;&A., Leather Chemist «wsw>n, 
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!bavio8, Harry H., 74. India Street, Boston, Mma., U.S.A., 
CJheniiflt. 

Dillon, Ffcderick N.. 16, Bro»peot Street, Fitohbnrg:, 
JVIaHB., U.S.A^ Kngineer. 

Duncalfe, Roger, Forge Mills, Bestwood Colliery, Netting* 
ham, (Jiue Manufacturer. 

Dunford, J. H., Trent Side Bone Works, Nottingham, 
Assistant Manager. 

Fuh^rs. Stephen Glenraven House, Heol-y-Fai, 

Mtxestcg, Glamorgan, Analyst. 

(Jrasser, N. FI., Argold Hall, Llangollen, North Wales, 
Manufaeturiiij? Clmmist. 

Croenewoud, S. IF., 3(i, Grosvenor Rood, Highbury, 
London, N,, Analytical Chemist. 

Hoseoson, J. H:, Sun Buildings, Bridge Street, Manohester, 
Chemical Manufacturer. 

Ifuyett, M. 0., 1203, Traders’ Bank Building, Toronto, 
" Canada, Mechanical Jilngmeer. 

Inglis, K. H., ITniversity College, Heading, liCicturer. 

Johnson, Dr. Harold, 5 and (i, Fow’kes Buildings, Great 
Tower Street, Loudon, F.C., Choiiust. 

Kinnoraley, H. W., 25, Bourne Hall Hoad, Hushey, Fforts, 
(Jhemist and Manufaetun-r. 

F^acetl, K. G., Marlowes, Hendon Lane, Finehley, N., 
Chemist. 

Ix)W'e, James, City ChamherH, 45. John Street, Ghisgow, 
Assistant Engineer, Gas Department. 

Lowe, Jos. A., Fit-<dihurg, Mims., U.S.A., BajHir 
Manufaeturer. 

Low'H<m, William, Tlu' University, Leeds, Assistant 
(/hem leal lyecturor. 

Mnrsden, Oliver, Manor lioad Mill, Victoria Hoinl, Freeds, 
Cashier. 

Mihalovitch, S, F., 514, K. J’earl Street, Cincinnati, Ohio, 
U.S.A., Chemist. 

Morson, Thomas I^icrrc, 14, Kim Street, Gray’s Inn Hoad, 
London, W.C., Cliomical Manufacturer. 

Neil, Dr. Archibald A., H2, Koeles Old Hoad, Manchester, 
Chemical Engineer. 

Barker, Klias G., 23H, Grafton Avenue, Newaxk, N.J., 
U.S.A., Chemist. 

Peirce, Edwin 11., American I'eli'pliono and Telegraph (V)., 
125, Milk Street, Boston, Mass., U.S.A., Chemist. 

l^errow, Mosby G., l.,ynrhl)urg, Va., U.S.A. 

i^Jinoott, K. S., 222, St, James’ Street, Montreal, Canada, 
Manager, Nichols Chemical (ki. 

Potter, Dr. Henry Noel, c/o Sawyer Mann (’o., 523, W. 
23rd Street, Now York City, U.S.A., Kleotrieal 
Engineer. 

Pudney, Sydney H., 156, Bellwood Avenue, Toronto, 
(^lanada, Foreman. 

Schramm, Quirin, Otto-llilgenstock (k)ke Oven Co., Ltil., 
Tingley, near Wakefield, Chief Chemist. 

Shonkland, Geo. A., Millthorpe, Watson Avenue, Mans- 
field, Company Manager. 

Shepard, Jas. H., Chemical Agricultural Exj)erimont 
Station, Brookings, S. Dak., U.S.A., (JhemiBt, 

Slack, Edwin B., 39, Huron Street, Toronto, Cantula, 
(Chemist. 

Smith, l>r. G. McP., Chemical I..ahoratory, UnivorHity 
of Illinois, Urhana, III., IhS.A., Instructor m 
Chemistry. 

Steers, Thornton, 229, Grand Avenue, Brooklyn, N.Y., 
U.S.A., Chemist. 

Tatterstield, Fredk., The Hollins, Dewsbury, Yorks, 
Analyst. 

Travell, N, E., Wright’s Finishing Co., Ltd., Great Freeman 
Street, Nottingham, Lace Dresser, 

Wardlaw, Thoa. D., c/o The Geigy Aniline and Extract 
Co., 60, hVont Street West, Toronto, Canada, 
Canadian Manager. 

Wenger, Francis E., Helvetia, Newcastle, Staffs., Ceramic 
Colour Manufacturer. 

Williams, A. LI. Griffith, Ueina Consanoad de Sinimbu, 
S. Miguel dos Campos, Maoeio, Brazil, Sugar Planter. 

Wilson, Jf. Murray, o/o Hamilton I^owder Co., Bolosil 
Factory, near Montreal, Canada, Toclmicol Chemist. 

Wynne, l^of. W. Palmer, F.R.S., The University, Sheffield, 
Professor of Chemistry. 

Yerkes, Leonard Augustus, o/o Joe. Banoroft and Sons 
Co., Wilmington, Del., U.S.A,, Cotton Blhachor and 
Finisher. 


Changes of Addr«ad|f.>, . 

WTien notifying new' addresses, members are rciquestod 
to write them distinctly, and state whether they aw 
temporary or permanent. Multiplication of addresses is 
also to be avoided as tending to create confusion. When 
sending subaoriptions, the use of the form attached to 
the application helps to the verification of addrosses, on 
which the aafe delivery of the Journal depends. 


Bayly, F. Wk, l/o Sydney, N.S.W. ; retain Journals. 

Jk'ckVrH, Dr. W., l/o Skmo Street; 128, Duaue Street, 
New York City. U.S.A. 

Brown, W'alter B. ; all corninunioationa to Victor Chemical 
Works, 89, Board of ’IVade Buildings, Chicago. 
Chemist and General Superintendent. 

DiestiJ, Wm., l/o William Street; 128, Duane Street, 
New York City, U.S.A. 

Dow, Allan W., ]/o Washington ; 73, Upper Mountain 
Avenue, Montclair, N.J., U.S.A. 

Kscher. Paul, l/o Chicago ; c/o Smith, Emory and Co., 
1008, Broadway, Oakland, Cal., U.S.A. 

ForlioH. Eli, l/o Lanoastor Mills ; Clinton, Mass., U.R.A. 

Gref A., l/o Stone Street ; 12H, Duane Street, New York 
City, U.S.A. 

Hadlield, H. A. ; Heola Works, Sliollield ; 28, Hertford 
Street, Mayfair, London. W. ; and (Journals) Pork- 
head Houho, Sheffield. 

Hays, B. F., l/o Brooklyn ; e/o E. H. Squibb and Rons, 
" HO, Beekmon Street, New York City, U.S.A. 

Hiblxjler, G., l/o Somerville; 1, KllHWorth Park, Cam- 
bridge, MasH., U.S.A. •' 

Hine.hley, J. W., l/o Bangkok; 15, Fawcett Street, 
London, S.W. 

Hogben, WalU^r ; Journals to 9, Duddingston Oesoent, 
Portohello, Edinburgh, 

lliimel, E. J. ; l/o Clark Avenue ; 7912, Groce Avenue, 
S.W^. (Jevolaud, Ohio, U.S.A. 

Hyde, Austin T., l/o Box 365 ; P.O. Box 98, Rumford 
* Falls, Maine, FT.S.A. 

Imnc, John, l/o Milton ; 415, Shields Hood, Glaagow, 

Jeiiks, H. L. ; Journals to C::entral Kxciso Laboratory. 
Kasauli, Punjab, India, 

Kepiielmaim, A. J., l/o Box 1549 ; P.O. Box 1382, 
Phihulelphia, Pa., (i.S.A. 

Kitaraura, Y., l/o Tokyo ; Kaigun KSshO, Yokosuka, 
Japan. 

Labonde, Dr. h . ; All coinniumoatitmB to 145, West 
Adams Street, Los Angeles, Cal., U.S.A. 

Maeuuillan, A., l/o Sunderland ; Seaforth Honse, Blaok- 
hall. Mid -Lothian. 

MeDowall, Wm., l/o 'laltal ; o/o Inglis, Lomax and Co., 
Anbofogasta, Chili. 

Miller, H. Harold, l/o MoMosters Avenue; 303, Front 
Street East, Toronto, Canada. 

Muokonfuss, A. M, ; all communications to c/o Univeraity 
of Mississippi, University, Miss., U.S.A,, State 
Chemist. 

Muter, Dr. John ; Journals to 325, Kennington Road, 
London, S.E. 

Muurling, 1. J. R., l/o Box 2160 ; P.O. Box 1935, New 
York City, IT.8.A, 

NiBhigawo, T., l/o Osaka ; 12, Yamamoto Dori, Niohome, 
Kol>e, Japan. o 

Pea«o. F. N., l/o New York ; P.O. Box 60S, Altoona, Pa., 
U.S.A. 

Persons, A. C., l/o Prospoot Street ; 74, Oak Street, 
Willimantio, Conn., U.S.A. 

Propaoh, C., l/o North Clark Street; 224, Randolph 
Street, Chicago, III., U.S.A. , 

Ridsdale, C. H., l/o Ferndale ; Eavonicroft, Rofiian Road, 
Linthorpe, 

Smoot, Albert M., l/o Elixabeth ; 99, John Street, Nttw 
York City, U.S.A, ^ 

Spoo^ J. L. ; all oommiinioatio&i to Rede Ooi^t, 
Eoohester, Kent. 
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Sievoiis, T. R. B„ l/o Merton : retain Journals. 

Tsukiyama, S., \/o Osaka; 2nd of No. 2116, FukiaichO, 
Kobe, Ja|>a£ 

Tutton, Gravesend ; 12, Ivy Street, Penarth, 

Wfiias, P., jun., I/O Wharton ; Vuloanito Portland Cement 
f 0o„ PhiUipeburg, N.J.. U.S.A. 

WUliami, Percy, l/o Clanton ; (subscriptions) 76, Fairfax 
Road, Ixtndon, N.W., and (Jounials) o/o A. J. 
Simons, Pontianak, Dutch West Borneo, vui Singa- 
pore. 

Wilson, L, P., l/o Wallasfy ; Boston House, Stoney 
Stanton Koaa, Coventry. 

Woodman, Dr. Durand, l/o Pearl Street ; 80, Beaver 
Street, New York City, U.S.A. 

Worstall, k. A., l/o Church Street ; 720, Clinton Place, 
Evanston, 111., U.S.A. 


Change of Address Required. 


[A.] 87,807, Badoliffe. Sue umitr XVII. 

»» 27,8!^> Thom. AVe under Xll 

„ 27,990. Guy. Kilns and ovens fired with producer 

and other gases. Dec. 8. 

„ 28,226^ Chmelewski. Kilns.* Deo. 11. 

„ 28,566. Watel and Harper. Apparatus for mixing 

or diluting solutions, Dec. 14. 

„ 28,074. Thwaito and Defries. High temperature 

gas furnace. Dec. 14. 

[C.S.] 25,404 (1905). SohrOder. Manufacture of homo- 
geneous products from liquids or liquefied 
subs lances. Deo, 19. 

„ 26,570 (1905). Trotman and Haokford. Ap|»aratu8 

for automatically recording the temporaturo of 
ovens, dyeing vats, &;c., and for controlling the 
supply of fuel to a steam generator, or the steam 
supply therefrom. Docj. 19. 

,. 4547 (1900). Cartwright. Surface apparatus for 

condensing, evaporating, or the like. Deo. 12. 

„ 15,616 (1900). Siohort. Smoko consuming furnace. 


Dec. 19. 


# 


Flammer, E., l/o Beilbronn a/Nockor, Germany. 


10,683 (1906). ProlliUK. Centrifugal drums or 
apparatus. Dec. 1 2. 


Change of Style and Address. 


II._FITEL, gas, AND LIGHT. 


King, Lieut. A, E. ; all oommuiiications to King, Cnpt. 
A. E., R.A., Inspector of Explosives, Egyptian Army, 
CJitadel, Cairo, Egypt. 


Deaths. 


Bernavs, Joseph, l/o 90, Newgate Street, London, E.C. 

1)00. 24. 

Blass, Edward, Essen (Ruhr), Germany, 

Calmt, Samuel, 141, Milk Street. Boston, Mass., U.S.A. 
Nov. 26. 

Potts, Jos. T., Price’s Patent Candle Co., Bromborougli 
Pool, Deo. 11. 


Patent List. 


N.B.— In thsss lUU [A,] means Application for ratent," and 
[0.8.1 “ Complete Specification Accepted.” 

Wliere a complete Spooiflcatlon accompanies an Application, an 
asteftsk is affixed. The dates given are (1) In the case of Applloa- 
tloni for Patents, the dates of AppUoatItm. and (li) In tlie case of 
Complete Spedftcatlons Accepted, those of the Official Journals 
in which acceptances of the Complete Speolflcationa are advertised. 

a late Spsclflcattons thus advertised as accepted ore open to 
m at ^ Patent Office Immediately, and to opposition 
>wo months of the said dates. 


I— PLANT, APPARATUS, AND MACHINERY. 

[A.] ^7,552. James. Method of making liquid air and 
other liquid gases. Dec. 4. 

„ 27,692. Crush. Filter frame and process of filtra- 

tion. * Dfw, 4. 

„ 27*^1. Martin and Rideal. Apparatus for heating 

Deo. 4. 

27,691. HelUtrOm. Centrifugal liquid separators. 
{Swed. Appl., Dec. 9. 1906.1* l>o. 6. 

« 27*776. Ktmiok (Kuniok), Continuous removal 

or introdttotiott of fUbstwiow from or into 
ohamboEi itancUag unte Ttomiin. Dao. 6. 


fA.j 27,459. Johnson and Willis. Permeated cleotrio 
arc lamp carbons anti iucandesoent lamp ftla- 
mentH. I)e(5. 3. 

„ 27,540. Douglas. Huotion gas producers. Deo. 4. 

„ 27,842. Forbes. Preparing carbide of oalaium' for 

gonoralorw. 0. 

„ 27,908, Grafton. Removal of naphthalene from 

illuminoting gas. Deo. 7. 

„ 27,943. Mallison. Production of methane or gases 

containing it Deo. 7. 

„ 27,967. IckTinglll and Helliwoll. Incandescent 

mantles. 1>()C. 8. 

„ 28,038. I.4iko (Cone). Generation of gas. * Deo. 8. 

„ 28,080. Sclater. Suction gas apparatus. Deo. 10.* 

„ 28,148. Bachman. Apparatus for washing gases.* 

Dec. 10. 

„ 28,181. Crossley and Rigby. Manufaoturo of 

producer gas. Dec. 11. 

„ 28,269. Wilton. Recovery of sulphur from gases, 

and purification of coal gas, Deo. 11, 

„ 28,274. Mo Kay. Ck^mpressed, cemented coke 

leavings. Dec. 12. 

„ 28,281. Hatfield. Arc lamp electrodes. Deo. 12. 

„ 28,476. Robertson and Graham. Production of 

fuel and coke. Deo. 13, 

„ 28 676. Buss and Fohr. Making briquettes of 

coal, peat, &o.* Deo. 14. 

„ 28,680. Woodall and Duokham. Vertioal retorts 

for the destructive' distillation of coal* Deo. 14, 

„ 28,000. Kuraer. Drums for gasifying heavy oar- 

buretted oils. [Ger. Appl., Aug. 24, 1906.* 
Deo 16. 

IC.S.] 24,940 (1906). Ladd, Gas fumaoea. Deo. 12. 

„ 24,949 (1906). I^ke (Deuts. Gaegluhlioht A.-G.), 

Inoandesoing bodies or mantles for gag lighting. 
Deo. 12. 

„ 26,313 (1906). Atkinson. Ruction gas producers. 

Dm. 12. 

26,674 (1906). Simpson. Removal of sulphur and 
other impurities from coke. Dec. 19. 

26,690 (1905). Lake (Selas Ges.}. Manufacture of 
a mixture of gas and air for illuminating purposes, 
Deo. 19. 

„ Fielding. Snotion gM generators. 
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[C.S.] 27,002 (1905). Bloxam (Lux). Manufacture of 
''' electric incandescent lamp filaments from 

tungsten or molybdenum or an alloy thereof. 
Dec. 19. 

„ 763 (1906). Thompson (Wurts). Sm under III. 

„ 1980 (1906). Morton. Producer gas plants. Dec.l4. 

„ 4119 (1906). Ingrey, Bartlett and Moclure. Pro- 

duction of ocotyleno and other gases. Dec. 12. 

„ 9020 (1906). Bloxam (Lux). Manufacture of 

filaments of tungsten or molybdenum for electric 
incandescence lamps. Dec. 19. ^ 

„ 18,486 (1906). Allgom. ElektrioitHts Ges. Incan- 

dcsoing bodies for electric lighting and heating. 
Dec. 12. 

„ 22,049 (1900). Weigel and Wolf. Steam and gas 

generators. Dec, 12. 


in.- DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 27,946. Cowper-Colos. l^oduction of j^troleum 
compounds with low Hashing points. Dec. 7. 

„ 28,014. Cluussen. Enriching light mineral oils or 

hydrocarbons. [Bclg. Appl., Dec. 13, 1905.1* 
I)ec. 8. 

„ 28,689. Soe. Anon, des Combustibles InduatrioUos. 

Distillation of hvdroiitti-bons. [Er. Appl., April 19, 
1906.]* Dec. is. 

[C.S.] 763 (1906). Thompson (Wurts). Distilling coals 
and other hydrocarbonocoous substances. 
Doc. 12. 

„ 9202 (1906). CWtor and Newell. C)ils for lubri- 

cating purposes. Dec. 19, 


IV.— COLOURING MATTERS AND DYESTITFFS. 

[A.] 28.139. Johnson (Badische Anilin und Soda 
Eabrik). Manufacture of comjwmids or colour- 
ing matters of the anlhraoenc scries. Dec. 10. 

„ 28,240. Johnson (Badische Anilin und Soda Eabrik). 

Manufacture of compounds and colouring 
matters containing sulphur. Dec. 11. 

„ 28,678. Badische Anilin und Soda Eabrik. Manu- 

facture of vat colouring matters containing 
sulphur. [Ger. Apiil, Jan, 22, 1906.]* Dec. 14. 

[C.S.] 8490 (1906). Abel (Act. -Ges. f. Anilinfabr.). Manu- 
facture of new moiioazo dyestuffs. Doc. 19. 

„ 9695 (1906). Newton (Bayer und Co.). Manu- 

facture of new disazo dyestuffs and intermediate 
products. Dec. 12. 

„ 10,866 (1906). Newton (Bayer und Co.). Manu- 

facture of now derivatives of the anthracene 
series. Doc, 10. 

,, 16,100 (1900). Kalin und Co. Manufacture of 

sulphur-containing red colouring matter. Dec. 19, 

„ 16,101 (1906). Kalle und Oo. Manufacture of 

sulphur-coottaining red colouring matter. Dec. 19. 

,, 16,907 (1906). Kalle und Co. Manufacture of 

thioindoxylcarboxylic acid. Dec. 19, 


[A.] 27,627. Ktlnstfaden Ges.m.b.ri[. Mantifeoture of 
artifioial silk filamentd ior nitrooelluloao. [Ger. 
Appl., Doc. 4, I905.J* Deo. 3., 

„ 27,727. Friedrich. Manufacture of ortiflolol tlufeads, 

films, or the like. [Ger. Appl., Dec. 11, 1906.1* 
Doe. 6. 

„ 27,904. Clare. Siwng yams, warps, and oloUh. 

Dec. 7. * 

„ 28,271. Diedrichs. Apj^atus for washing, bleach- 

ing, and dyeing textile fibres, spun yams and 
textile fabrics. Deo. 11. 

,, 28,317. Pike and HouglL Rollers for calico printing 

&c. Deo. 12. 


[C. 


28,533. Knowles and Yates. Apparatus for use in 
bleaching, dyeing, mercerising, and like treat- 
ment of yarn or threads. Dec. 14. 

28,711. V(jdie. Dyeing. Deo. 16. j 
S.] 25,537 (1906). British Algin Co.,* Ingham and 
Bunzl. Treatment of textiles, paper, &c,, with 
compounds of alginic acid. Dec. 19. 

25,681 (1905). Baudot. Treatment of raw wool. 
Dec. 19. 


2083 (1906). Hey. Treating textile ffbf^'ous material 
with products of electrolysis of water solutions of 
acids, oxides, and salts. Dec. 19. 

7674 (1906). Haddan and Co., and Buxton. 
Finishing pile fabrics. Deo. 12. 

9432 (1906). Rovoren. Manufacture of horsehair 
filaments. Dec. 12. 


11,254 (1906). Hausdorf. Apparatus for treating 
fabrics with liquids. I>oc. 19. » 

11,351 (1906). Schiifer. Fireproof material. 
Deo. 12. 


13,752 (1906). Puchert and Puchert. Cleaning 
wool fibre. Dec. 19. , 


16,088 (1906). Thiolo and liinkmeyer. Production 
of artifioial silk. Dec. 19. 


17,660 (1906) Schmitt and Handschha. Dyeing 
and bleaching ap^iaratus. Dec. 19. 

20,519 (1906). Miller. Mercerising apparatus. 
Dec, 12. 


VII. -ACIIXS, ALKALIS, AND SALTS. 

[A.] 27,828. Roth. Utilising in advantageous 

manner the nitrogen of the air in the form of 
nitride.* Doe. 6. 

„ 28,269. Wilton. Nee under 11. 

„ 28,449. Wolffensttun and Boeters. Concentration 

of dilute nitric acid. [Ger. Appl., Dec. 18. 1906. I* 
D(^. 13. 

„ 28,581. Strolibach. Manufacture of sodium alum, 

potassium alum, or ammonium alum free from 
iron and in small crystals.* Dec. 14. 

„ 28,683. Grossmann. See under XVllIB. 

[C.S.] 25,477 (1905). Muth. I^oduction of aluminium 
oxide from bauxite. Doc. 19. 

„ 6776 (1906). Johnson (Feld.). Production of 

nitrate of ammonia. Doc. 19. 

„ 6329 (1906). Barnes, Spotico, and Spence and Sons . 

Manufacture of titanium compounds. Deo. 19. 

„ 14,686 (1906). Kintnor. Ozone producers. Dec. 12, 


V.-PREPARING, BLEACHING, DYEING. 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.J 27^438. Sagar, Apparatus for mercerising and 
sizing norouB material. Dec. 3. 

27,447. Pickles and Pickles. Finishing textile 
fabrics. Deo. 3. 


Vin. -GLASS, POTTERY, AND ENAMELS. 

[A.] 27,664. Desgraz and Schmidt. Method of working 
flame furnaces used in treating glass, steel, &c.* 
Deo. 4. 

27,019. Collins. Manufacture of refractory articles. 
Dec. 4. 

.. 28,297. Moakin, Ltd., and Jaolsoti. KHna for 

firing or drying ceramic ware. Deo. 12. 
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[C.S.] 20,607 (1906). Mensel ‘ Drawing window or 
plate glass.' Deo, 12. • 

,, ' 22^60 (1906j|, Manufooturo of glass ware. 

Deo. 12. 


IX.— BUILDING MATERIALS, CLAYS. MORTARS, 
•* 'AND CEMENTS. 

[A.] 27,747. Geigler-Eotvos. Kilns for burning bricks, 
limo,^ &o.* Deo. 6. 

„ 28,199. Kilburn (Isolitorenfabr. Pulvolit G. m.b.H.) 

Manufacture of artificial stoiio or the like.* 
Deo. 11. ' 

[C.8.1 1981 (1906). Peters. Mixing concrete and the like. 
Deq^ 19. 

„ 6333 (1^6). Bamott, Hadlington and Hentou. 

Continuous brick kilns. Dro. 10. 


X.— METALLURGY. 


XL— ELECTRO-CIffiMISTRY AND ELECTRO- 
METALLURGY. ^ 

[A.] 27>740. Cowj^'Colee. Eleotrolytio refining of 
ooppor Dec. 6. 

„ 28,275. Cowper-Ooles. Plates for secondary bat- 

teries. Deo. 12. 

„ 28,342. Thirot and Mage. Eleotrolytio production 

of pur© tin. [Fr. Appl., March 26, 1906.]* 
Dec. 12. 

28,370. Hiorth. Electric furnaces.* Deo. 12, 

„ 28,503. Bingham. Regulation of electric funiiiuseB.* 

Deo. 14. 

„ 28,038. Gin. New application of induction fur- 

naces.* Dec, 15. 

[C.S.] 26,813 (1905). Ashcroft. Electrolysis of metallic 
oompouadn or ores. Doc. 19. 

„ 133 (1900). Pettit. Electric fumaoes. Dec. 19. 

„ 6089 (1906). British Thomson' Houston Co.(General 

Elootrio Co.). Eleotrioal resistance material. 
Dec. 12. 

., 16,701 (1906). Edison. Process of making metallic 

films or Hakes. Dec. 19. 


[A.] 27,515. Thwaitoa. Utilising pyrites cinder and 
pther raetallio sulphides low in sulphur. Dec. 3. 

27,564. Desgraz and Schmidt, See uiuler VIII. 

„ 27,740. Cowper-Coles. See vnder XI. 

„ 27,844. Fouilloud. Soldoring and like materials. 

[Fr, Appl., Deo. 8, 1905. J* Deo. 0. 

„ 27,914- F’rith (Grist). Treatment of metals such 

os steel or stool alloys. Dec. 7. 

„ 28,0,30. Reynolds, Manufacture of steel. Dec. 8. 

„ 28,123. Sherardising Synd., and Cowpor-Goles. 

Co|iting or alloying metals. Dec. 10. 

„ 28,182. Churohw'ard. Annealing and supercar- 

burising steel and steel alloys.* Dec. 11. 

„ 28,342. Thirot ojid Mage. Sec under XI. 

„ 28,443. Jensen (Assmann). Motallio reductions. 

Deo. 13. 

„ 28,498. Fraser and Rlaokie. Recovery of copper 

from ores and the like. Dec. 13. 

„ 28,507. Fraser, Tundloy and Blackio. Recovery of 

metals from ores. Doc. 14. 

„ 28,573. 'JpPwaite and Defrios, Manufacture of 

certain molten metals. Deo, 14, ^ 

„ 28,576. Thompson (Mojana). Protiess and appa- 

ratus for obtaining zinc.* Dec, 14. 

„ 28,587. Cowpcr-Colos. Production of alloys of 

silver.* Doc. 14. 

[C.S.] 20,322 (1906). Wolf. Separation of metals from 
ores. Deo. 19, 

„ 25,748 (1905). Simpkin and Ballantiue. Magnetic 

separator, Dec. 12. 

„ 26,073 (1005). .Rawson. Cupels for assay puriwsea. 

Deo. 19. 

„ 26,677 (1906). Frith and Grist. Treatment of 

steel and steel alloys. Doc. 19. 

„ 20,790 (1906). Baker. Treatment of complex sul- 

phide ores. Dec. 19. 

„ 717 (1906). Hodgkinson, Hardcastle, and Coote. 

Removal of metal plating or coating from 
motallio or other surfaces. Deo. 19. 

„ 4969 (1906). Huntsman and Huntsman. Demon- 

strating by colours the heats for hardening, 
tempering and annealing steel. Dec. 13. 

„ 7757 (1906). Tatlock. Production of a protecjtive 

coating on iron and steel. Dec. 12. 

„ 13,189 (1906). Boo. Electrom^tall. Fran9. Manu- 

facture of decorburised cost iron. Deo. 12. 

„ 15,626 (1906). Colburn. Manufacture or treat- 

ment]^of Iron or steel Deo. 19. 


XII. — FATTY OILS, FATS, WAXES, AND SOAPS. 

[A. j 27,701. Bacon. Manufacture of soap powder. Deo. 6. 

„ 27,824. Thom. Vacuum filtering apparatus for 

oils and other liquids. Dec. 6. 

„ 28,022. l^istner. Manufacture of soap. Dec. 8. 

„ 28,351. Immerwahr. Manufacture of albuminous 

soaps. Doc. 1 2. 

„ 28,699. Stansfiold. Emulsification of fatty sub- 

stanoos. Dec. 16, 

XIII. — PIGMENTS, PAINTS ; RESINS, VARNISHES ; 

INDIA-RUBBER, &o. 

(A.)— Pigments, Paints. 

[A.] 27,907. FitzGerald. Chemically prepared sub- 
stance for the manufacture of paiints and artificial 
india-rubber. Deo. 7. 

[C.S.] 25,859 (1905). Fireman. Manufacture of printing 
ink pigments, Dec. 19, 

„ 1732 (1906). Morris, Smith, and Bawtroo. Manu- 

facture of copying inks and of paper for use 
therewith. Dec. 12, 

„ 2826 (1906). Fla<;k, and Humidine, Ltd. Anti- 

fouUng and non-corrosive paints or oompositiont. 
Dec. 12. 

„ 7073 (1906). Clark (Standard Paint C3o.). Manu- 

facture of paint. Doc. 19. 

(U.) ” India-Rubber. 

[A.] 27,016. Sautoii. Plastic material applicable as a 
substitute for caoutchouc. [Fr. Appl., Aug. 10, 
1000.)* Deo. 4. 

„ 27,907. FitzGerald. See under XIII^. 

„ 28,217. Radclille. Apparatus for recovering spirit 

and like fluids from rubber, guttapercha, and 
the like. Dec. 11. 

[C.S.] 26,291 [1905). Bloxam (Bember). Manufacture 
of india-rubber. Dec. 12. 

XV.— MANURES, &o. 

[A.] 28,510. Vascy. Treatment of phosphates for the 
preparation of manure. Dec. 14. 

[CS.] 26,886 (1905). Thompson (Sohlutiusl Manufao- 
ture of a material rich in nitrogen and phosphorus, 
and its application as manure. Deo. 12. 
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[C.S,] 20,888 (1006). Thompson (SchliitiiiH). Manufac- 
t tiire of artificial manure. Dec. 12. 

„ 20,889 (1906). Thompaon (Sclilutiua). Manufacture 

of manure from waste mat/orial. Dee. 12. 

XVI.— SLIOAll, STARCH, CUM, 

fC.S.] 10,210 (1906). Kantorowicz. Manufacture* of 
starch. Doc. 19. 


XVIT.-BREWINO, WINKS, SPIRITS, 

fA.] 27,807. Hadcliffe. Moisture evaiwjrating and 
drying maohineiry for desiccating yeast and 
other substances. I)oc\ 6. 

,, 28,108. Kffront. Mothexl of utilising nitrogen 

etmtained in distillers’ washes.* Dee. 10. 

,, 28,201. Nathan. Process for treating brewing 

vessels. fCcr. Appl., Dec. 29, 1906.]* D(*(!. 11. 

„ 28,095. Paul and Remington. Food or stimulant 

for yeast.* Dec. 16. 

XVIII.-FOODS ; SANITATION, WATER 
PURIFICATION ; &, DLS INFECT A NTS. 

(/!.)— Foods. 

[A.] 27,614. Sefton-Jones (Meyer). Manufacture i»f 

food j>roducts.* Dec. 9. 

,, 27,744. Rlelschowskv. (Converting eereal-meal 

gluten into a colloidal eon<lition.* IW. 6. 

„ 28,424. Stahel. T^reservation of OmkI. [Swiss 

A)»p!., March 14, 1906.]* Dec. IH. 

[C.S. I 716 (1900). Sitdiler. Sec under XXIII. 


(B.) — Satjitatjon ; Water PuRTFif ATioN. | 

[A.] 28,047. Hird. Treatment of sewage sludge or j 
other organic w'aste or refuse. Dec. 8. ; 

„ 28,586. Itoult (Rohon). Purification of sewage.* 

Dec. 14.‘ 

„ 28.050. Grossmann. Eliminating calcium sulphate 

from waters, trade etlhn'uts, and solutions. 
Dec. 15. 

jC.S.] (K)ll (1900). Breda. Api>aratuN for purifying 
water. Dot;. 12. 

,, 6373 (HK)0). Liohl. Preparing drinking water from 

aea water, l>c, 19, 


XIX.— PAPKR, PA8TEBOa!iD, *a 

[A.] 27,686. Dickson and James. Manufacture of 
celluloid. Dec. 4. 

„ 27,788. Bayer, and Passauer Meehan. Papier- 

fabrik. Marbling pajier.* Dec. 0. 

„ 28,382. Sefton*.Jone8 (Berti), Manufacture of 

paper and apparatus therefor.* Deo. 12. 

[C.S.] 26,537 (1905). British Algin Co., Ingham and 
Bunzl. Sec under V. 

„ 8013 (1906). De Briailles. Manufacture of arti* 

ficial cork, Dec. 19. 

„ 1732 (1906). Morris, Smith, and Bawtree. See 

under XIIIA. 


XX.— FINE CHEMICALS. ALKALOIDS, 
ESSENTIAL OILS. AND EXTRACTS. 

[A,] 27,458. Johnson. Manufacture of oamphenes, 
camphor, and isoborneol. Dtv. 3. 

„ 28,147. liloxarn (Aet.-Ges. f. Anilinfabr.). Manu- 

fociturc of tertiary butyl xylono or tertiary butyl- 
toluene. Dec. 10. 

[C.S.) 12,030 (1900). Ellis (Chem. Fabr. von Heydcn 
A.-(J.). Manufoiiture of isobornyl ostors. Dee. 19. 

„ 19,901 (1900). Basler Chemischer Fabrik. Manu- 

facture of isobornyl oxalates. Deo. 19. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

f.A.] 28,067. Brow'ne. IVinting and developing photo- 
graphs on silver chloride paper. Dec. 10, 


XXTI.— EX1T.08IVES, MATCHES, &c, 

[A.] 28,0.53. King’s Norton Metal (X)., Bayliss, Smith, 
and Brownsdon. Prei)aration of explosives. 
Dec. 10. 


XXllI. GENERAL ANALYTICAL CHEMISTRY. 

(A.) 28,187. Ward. Automatic apparatus for deter- 
mining and recording the ^*rcentage of carbon 
dioxide in combustion gases of boiler flues, &.c. 
Dec. 11. 

[C.S.] 20, 0173 (1905). Rawson. See under X. 

„ 716 (1900). Sichler. Alkali butyroinetrio process 

for determining the jjercentage of fat in mils 
and other dairy produce. Dec. 12, 
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• BAKEH & LAN^EFFKOT OF “ACID PICKLE” ON sAlEL RODS. 


Official Notices. 

JAMESTOWN EXPOSITION t SPECIAL ALa)HOL 
EXHIBIT. 

An ©xjK>8iiion i» to be held at Jamestown, Va,, U.S.A., 
from April 26th to Nov. 30th, 1007, to celebrate the .300th 
annivorsary of the first English settlement on North 
American soil. A 8]>eoial feature will bo an exhibit of 
the various apparatuses, ^ machines, and appliances by 
which the heat, light, and power which can do obtained 
from alcohol may bo utilised for domestic, agricultural, 
and manufacturing purposes, and also of tlio articles of 
manufacture into wnion alcohol enters as a component 
or factor. The exhibit will be under the superintendence 
of Prof. Charles E. Munrf)o, of (leorge Washington 
University, to whom all ap])licatioaH for space should be 
addressed. 

iSKCKET COMMISSIONS AND BHIBKKY 
PREVENTION LEAGUE. 

A league for the prevention of secret commisMiourt 
and bribery has Iwen formed under the auspioew of the 
liOndou Chamber of Commerce. Among the ohjeets of 
the league are to expose flagrant cohos of bribery, corrup- 
tion, and blackmail, and, if necessary, to take steps to prose* 


- - 

THE DETERIORATING EFFECT OF “ ACID 
PICKLE” ON STEEL RODS, AND THEIR 
PARTIAL RESTORATION ON “ BAKING.” 

BY HSBBBHT A. BAKKR ANl> W. B. I,ANQ. 

It is the universal practice in wire manufacture to 
“ pioWe *’ the steel rods In order to remove the black scale 
of oxide before drawing them into wire. This has long 
boon known to def-criorate the quality of the rods, but it 
has been found that, if the rods are baked ” at 260® F. 
for some hours after this treatment, they are in a great 
measure restored, and can then bo drawn into wire. 
The following physical tests wore made in order to find 
out quantitatively the amount of such deterioration and 
Buhsuquont restoration of the nids. The work was done 
on samples taken m the different stages of the prtwess of 
manufacture at the Imperial Steel and Wire Company’s 
plant at Colluigwood, Ontario, at the suggestion of the 
manager, Mr. J. A. Currie. Bam pies of throe different 
coils of rods were taken in the following stages ; — 
(1) Before treatment with acid; (2) after acid cleaning; 
(3) after rusting ; (4) after lime coating ; (5) afUir 

baking. Table I. shows the tensile strength, peroentago 
elongation over 8 ins., and percontagi^ i!ontraotioti of the 
rods ; the strength of the bath, time immersed, and tune 
of baking are also given : — 


Tahi.r T. 


Before treatment . 

After acid cleaning 

„ rusting 

„ lime coating 
„ baking 



RtrenRlIi in Ib. per sq. in. 

EtonRation over 8 Ins 

Percentage contraction. 

Rod 

A 

' 

B 

1 1 

V. 

i 

B 

C 

A 

B 

0 



1 

I 

iier rent 

per cent 

1 per cent. 

per cent. 

per oont. 

per cent. 


flR.TOO 

59,700 

69,100 

16 I 

13 

12 

63 

60 

67 


61,400 

69,700 ! 

64,200 

16 

1« 

1 13 

38 

44 

47 


62,800 1 

57,000 1 

64,700 

17 

14 

11 

.38 

47 

44 


66,700 

59,700 

67,000 

16 

14 


37 

47 

41 


65,700 

6«,00U 

67,600 

16 ' 

1 

13 

1 

1 

57 

06 

56 


The strengths of acid used, at 100* 0., were : A, per cent ; B, 11 per cent. ; and C, 10 per cent. ; and tlie Umea of Iminersion 
in the batfis : A, 1 hr. ; B, 4b mins. ; 0, 1 iir 10 inms. All the rods romaluod in the ” baker ” for about 4 hoiuv. • 


out© ; and also to assist its members and subscribers in 
any action which may be considered by the Council 
nricessary to recover secret commissions paid or received. 
All coniraimications should be addressed to the Secretary, 
Mr. A. E. W. Uwyn, 68, Coleman Street, London, E.C. 


Deaths. 

BemayS, Joseph, l/o 96, Newgate Street, I^ondon, E.C. 
r ' Doc. 24. 

Blass, Edward, Essen (Ruhr), Germany. 

Cabot, Samuel, 141, Milk Street, Boston, Mass., U.S.A. 
Nov. 26. 

Potto, Job. T., Prion’s Patent Candle Co., Bromborough 
Pool, Doe. 11. 


Canadian Section. 

Afedt^ held at TororUo, an Thursday, Oelober 26, HKK). 

PBOF. W, n. 1CLLI8 IK THE CHAIR. 

A FAPICR on ” Industrial Alcohol and its Uses ” was read 
by Dr. W. P. Cohoe, and a number of the moinliors took 
part in the disoussion thereon. 

Sir WXLllAM PnHiOM, who was the guest of the evening, 
waa then introdi^oJ hy the Chairman, and gave the meeting 
an account of his discovery of mauve in 1866, and of the 
obstacles which had to bo overcome before it could be 
produced on a manufacturing scale (see this J., 1906, 769). 

/CIa.. alan v\&<Mia 1 0n7.«H 1 


The tcHls were made with a Riehl6 machine, hy the kind 
permission and with the assistance of the staff in the 
Engineering Department, University of Toronto. It may 
bo ob.'wjrved that the ultimate strength remaiuB through- 
out the prooesH as constant as can be exf»ected of that 
kind of tost. The percentage elongation over 8 ins. rather 
unoxpectodly remains constant, hut the sudden drop In 
the anility to contract to a small “nook,” liefore breaking, 
ixumrs immediately after aoid treatment, and remains 
pra<dicully constant until after ‘‘ baking,” when a marked 
recovery m this property occurs, the three rods agroeiag 
well in this behaviour. It is iinjuirtant to note that on 
this p.oporty of ‘‘ necking in,” or contracting in urea on 
stretching, Jepends the projierty of drawing well through 
the die, which is a conical hole in a block of tungsten 
steel. 

This deterioration and recovery at the same stages in 
the process is also well shown in the following bending 
t©st8, which corroborate the contraction testi : — 

Table 11. 

hr tiding tests on the rods. 


Before 

After acid 

j After 

After lime 

1 After 

treatment. 

i (;leanlnR. 

1 rusting. 

1 1 

coutiiiH. 

I baking, 

100 

70 

64 

64 1 

100 

100 

60 

56 

57 

90 

100 

71 I 

i 1 

53 1 

100 


These figures are relative, of course, and express the 
ability to bend a oertRin number of times through a 
definite angle before breaking. They are the result of 
averaging eight or ten tents m each case. The highest 
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number was taken as 100, and the rest calculated propor- 
tionately. The resulta show a break in the landing 
profiertiee of the rod immediately after acid treatment, 
and a recovery after “ baking,” thus correaponding to the 
effect on the roda as indicated by the contraction tests. 

Shearing tests were also made, but the differences were 
BO small that no conohisiong could be drawn from them. 

An examination of the wires of different diaraotera 
drawn from these rods (correspondingly marked A, B, C) 
was also made in the same manner : — 


Table III. 


Tensile, strength and percentage contraction of wires. 




1. Tcnnilc 

strength. 




Wires A. 

Wires B. 

Wires C. 


Dlftm In. 

lb. per sq In. 

lb. per sq In 

lb jM-rsq.ln 

(a) 

0175 

72,900 

93,700 

93,700 

(6) 

0142 

112.500 

113,900 

113,900 

(r) 

0-112 

117,800 

122,400 

122,400 

(d) 

0-091 

— 

138,400 

131,000 

(e) 

0-072 ! 

i 

1.17,000 

160,000 

1 

160,000 



ii. l^ercentaije 

contract um. 

, i 



per cent. 

per rent. 

per cent. 

(«) 

0-175 

1 62 0 

54 

47 

(b) 

0-142 

! 45 0 

38 

30 1 

(r) 

0-112 

I 28 6 

31 

^ 32 

(rf) 

0-001 

1 _ 

I 30 

33 

(<!) 

0-072 

20-0 1 

' 37 

f 30 1 


It will be observed that wires R and C have a higher 
ttjnsile stren^h than wire A. Incidentally the increase of 
tensile strength on drawing out will be observed. The 
fall m contraction area percentage, as the diamcUir of 
the wires tested decreases, is not so great m R and V as 
it is in A. This means that these wires could probably 
be dra^Ti through two more dies before annealing 
would be necessary, while wire A would, in all likelihoorl, 
>/iand no more drawing. 1’hus R and (' appear to be the 
better wires. The only difference in the treatment of the 
rods was that real A was cleaned in 38 per cent, 
sulphuric acid, while rods B and C were cleaned ni 10 [»er 
cent. acid. They were all ” baked ” about four hours — 
longer than usual — and are probably restonal as niin^h 
as possible. The rt^sults indicate that strong acid causes 
an unnecessary amount of deterioration in the rod, and 
that only weaker acid sliould bo employed. 

Table IV. gives the comparative bending abilities of 
the wires ; this also would indicate that wires R and C are 
the better. 


Table IV. 




Bending tests 

on the wires. 




1 Wire A. 

1 ^ 

j Wire B. 

Wire C. 


Dlam. &. 


F ” - 


(rt) 

0-175 

91 

100 

100 

(5) 

0-142 

90 

97 

300 

(r) 

0-112 

69 i 

100 

8.3 

(d) 

0-091 


100 

1 80 

{€) 

0-072 

60 

100 

94 


Many superintendenta of plants have attributed the de- 
terioration to the presence of sulphur, knowing that sulphur 
renders steel ” cold short.” This appears to the authors to bo 
highly improbable, os careful analyses show no difference 
in the sulphur content, which was (J*0ffl jicr cent, both 
before and after treatment. It seems much more probable 
that a “ hydride ” of iron is formed, as has often lieon 
suggested. Several tests confirmatory of this idea were 
obtained, but not sufficiently conoluH*ve for present 
publication. The investigation is being continued. 


London Section. 


Meeting held at Burlington HousCf on Monday, 
November 6, 1906. 

MK. B. J. PEIS well 'IN THE OHAIB. 

The Chairman announced that the Committee had 
elected Rr. Lewkowitsoh to the position of Vice- Chairman. 

Before (jailing on Sir William Ramsay to give his dis- 
course he had, at the request of the Committee, to appeal 
to the members to endeavour to increase the membership 
of the London Section. 


THE ADVANTAGES OF INVESTIGATING THE 
UNLIKELY. 

BY SIR WILUAM RAMSAY, K.C.B., F.B.S. 

I have been asked to give an address to the members 
of the London Section to-night — I will not call it a paper. 
One of the liixuries in which I can only too seldom indulge 
is to say something not for publication, and you have 
gratified my wish in this. But you have laid on me the 
injunction to talk to the members of the Section from my 
iiersonal experience ; and this must excuse my egotism. 
For you will have noticed, gentlemen, the already too 
frequent use of the first jiersonal prijnoun singular. 

” Do minimis non curat— lex.” I Hup])OSe this is true : 
lawyers say so. What 1 am here to do is to try to con- 
vince you that science and industry should attend to 
trifles. It is possible, I suppose, m real life to judge what 
are trifles anri what are not ; T am not convinced that it 
always is. But in sciencje it is not so easy. And yet — 
a man who studies the markings on a butterfly’s wing, 
or counts the bristles on the antenna) of a bee surely 
cannot Ih) doing anything very important ; but I am 
judging of a science not ours, and of one of which I know 
next to nothing. Such markings, however, may have 
led a Darwin or a Wallace to propound the theory of 
natural selection ; and the bristles may be the organs of 
a sense unknown to us by means of which the l>ee gains 
impressions from some form of radiant energy incapable 
of impressing our grosser or differing sense-organs. No, 
1 fancy there are no negligibles in Nature. 

” Flower in the crannied wall, 

I pluck you out of the crannies. 

Hold you here, root and all in my hand, 

Little flower — but if I could understand 
What are, root and all, and all in all, 

I should know what God and man is.” 

It would be easy to illustrate this them© by instances 
taken from the work of others : work which in its final 
form has revolutionised science and industry. I should 
like to quote the much -quoted instance of Faraday, when 
he withdrew a magnet out of a coil of wire, and oMerved 
that a current flowed during the withdrawal. Think 
what that sim)>le experiment has taught us of the nature 
and method of the action of electricity, and of its relation- 
ship to magnetic strain ; and think too of the wonderful 
development of this simple deed ; how myriads of 
dynamos are transmitting energy over thousauds of 
miles of wire — energy whicli furnishes us with light, with 
jKJWor, and which may some day b© utilised for distribut- 
ing heat over our cities ! 

No tale about my own attempts can compare in interest 
with such a fairy tale of science ; but I shall obey the 
Chairman’s behest and tell you what there is to tell. 

(The author then gave a sketch of the discoveary of argon, 
helium, neon, krypton, and xenon, and of the spontaneous 
change of the emanation from radium inlo helium ; these 
subjects are treated in full in “ Gases of the Atmo- 
sphere,” 2nd Kd., Macmillan & Co., 1905.) 

The lecturer concluded as follows; 

These, gentlemen, are ihe results of some of my invoati- 
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gatio^ of tho ‘unlikely.” It was improbable that air 
ehould be found to contain five overlooked elomenta ; and 
perhaiM Btill more improbable that a new gOH should be 
evolved m quantity on heating certain well-known 
minerals. The acme of unlikoliuesB was, however, 
reached when it was proved that a gas, continuously being 
evolved from compounds of radium, itself spontaneously 
chanced partially into helium. It Buggests that it is 
worth while looking for similar changes in other forms of 
matter, and points towards universal “degradation ” of the 
elements to the lowest mombgrs of their periodic columns. 

1 have been engaged in that research for about two years. 

As to the advantages of such investigations, it is hardly 
neoessary to expoimd them to an audience sueh as this, 
r irst of all, it satisfies tho curiosity w'hich all niomlKTS 
of the human race possess, or at least should possess— 
the curiosity to taste of thes tree of knowli‘dge. Next, 
it correlates knowledge ; by supiilying missiiig links, it i 
increases the value of what is known ; and lastly, it j 
shows that more is soinctimcs gained by .s|s‘oalative 
oheinistry — frying for results against long odds than in , 
slowly and laWiously acciimulaf ing results which could 
have been foretold. 

I)r. Djvkiis expressed the opinion that 8ir William 
Kamsay’s lecture would be valuable irt print in order to 
place it in tho hands of those aspiring to snoecss in chemical 
research, as an illustration of its methods. 

Following some general remarks, Mr. Tyueu said, “ If we 
cannot lieliovo a little bit in what w'c do not see, it is 
IMirfectly certain W(5 shall not get very much out of what 
we may see.” 

Mr. Lkon (;ASTKii pointed out that the neon vacMium 
tube shown had Ikmmi made us«' of by i*rof. Fleming in 
his Cantor Lectures. It could he used as a verv 
sensitive detector of tho distribution of jiotential of 
stationary waves, by the vaiiatioii of its glow. When 
moved m spoift and brought next to anode of jMitential, it 
did not glow, but wIkui held near a loop of potential it 
glowed brightly. With the aid of tho neon tube, the 
practical application of tho cymometer (wave motor) for 
measurement of long electric waves was demonstrated. 
'Phis was an instance to show how the unexjiected might 
turn out to be very useful. 

Mr. J. C. KiUHAiinaoN asked if Sir William Ramsay 
could say anything about the later discoveries of I’ro- 
fessor Rutherford’s with regard to the absorption of tlie 
rarer gases by means of cocoa-nut charcoal. There was 
a letter from Sir Janies Dewar in “Nature” recently, and 
the previous week from Professor Rutherford, from which 
it appeared that the radio-active material from radium 
was absorbed by ooooanut charcoal. 

The Chaihman said some 30 years ago he was assistant 
to Sir Norman Lo<!kyer, and hod many times observed 
the D 3 line in the chromosphere of "the sun. For a 
long time they wore unsuccessfully engaged in 
endeavouring to discover helium in various minerals, 
amongst others in tho Issnarto meteorite which fell in 
Sicily about the year 1S60. This lecture has shown how 
tho imsiiooessful attempt* of older workers are gradually 
corrected, and presently out of apparent chaos ordeV 
ensues. With regard to tho question of tho investigation 
of tho unlikely technologists may learn a great deal, 
because thov are continually meeting with small diffi- 
culties whic^ in the hurry of manufacturing oiierationa, 
are put aside, but all of which more or less deserve investi- 
gation. Sometimes, of course, these matters are investi- 
gated. The successful working of Lightfoot’s black was 
traced to tho aniline salts used on copjier rollers for 
printing the cloth, entering into tho reaction and 
causing the production of that colouring matter, ihe most 
permanent cotton black known until the last few 
years. Again, within recent years there was the dispute 
about tho preparation of rhodaraine, when it turned 
out that one of tho reasons for the success ef a jiarticiiiar 
patented process was because the material of tlio auto- 
clave neutralised the hydrochloric acid of tho so-called 
anisoline hydrochloride and allowed the metbylation 
to take place. Whdh an enamelled autoclave waa usetl 
the reaction failed. That explained a direct conflict of 
evidence on the part of distinguished investigators before a 
court of justice. 


Sir WiLMAM Ramsay said if it hod not been for Dr, 
Travers and his eflUoient aid, ho thought the last part of 
the work would not have been done so satisfactorily as 
it wa*. After all, the most important discovery — 
soientiflo or technical — is to discover an efficient assistant. 

All the gases of the atmosphere are absorbed in charcoal, 
helium least and xenon moat. Of course the emanation 
will^ also he absorbed, licing an easily condensible gas ; 
OH Sir James Dew^ar had pointed out, it ought to be as 
absorbable as carbon dioxide. Their boiling points do not 
fliffor very much. It is curious that Professor Rutherford 
should have written what he did ; it was obviously an 
oversight. There was no reason why these gases should 
not condense, and as a matter of fact they all did do so ; 
j helium less easily than hydrogen, being more volatile, 
j 'I'he condensation of helium is very slight, but neon is 
fairly easily condensed ; indeed this gas remains in the 
charcoal at atinospherio temperature to a oonsiderable 
extont, and requires a high tonifK-raturo before it can all 
be piinified out. Of course with increase of atomic 
weight, and consequent increase of density, the absorption 
by charcoal becomes greater and greater. Ho shoukl bo 
quite prepariHl to hear that the emanation could be 
easily abaorl>ed and retained by charcoal, so that by 
leaving air containing tho emanation over charcoal, it is 
as certain that tho emanation would be absorbed as it is 
that carbon dioxide would bo absorbed under similar 
oircuriistancos. 

In conclu.sion he shouhl like to elaborate his lost sentence 
n little. “ Wo are a sporting race. There are two ways 
of working. You can (uthor ilo what is already done — you 
can earn your daily brisad, get in your nicncy, save it and 
do a day’s work in a day, and so bo conbuit. Or you can 
KTHicuIato. ’riieso two coursi^s have their analogies lu 
chemistry. You can either follow the regular routine 
and ])repare organic compounds, each new one of which 
iH HO like tho last that its projH^rties and behaviour can 
bo predicted. Occasionally an interesting compound 
turns up ; iiiterostmg Iwcause it differs from what might 
have 1 m*ou exjiectod. Though there arc some giants, 
for cxamph\ Prof. Emil Fischer of Berlin, tho average man 
IS content to do little bits of work of this nature and is 
quite hajipy. On the other hand, it is possible to give a 
hostage to fortune, as it were - to try something that is 
not very ]>robabIe. iSome peojile like to do ordinary i 
routine work : some, on the contrary, like to tempt 
IVovidcnce. I am one of those who prefer tho latter 
course, and I vmiture to think that Providenoo has 
reoomijensed mo to some extont.” 


Meeting held ai liurliyiglon Houae, on Monday, Dec. 3, 1906. 


»R. J. LKWKOWITSOH IN THE OHAIE. 

THE Direct estimation op antimony. 

BY HBRBEKT W. ROWBLL. 

Tho extensive use of antimony alloys makes their 
analysis a matter of irnportanoe to tho obomist and metal- 
lurgist, and any improvement ui>on tho tedious adoration 
of antimony by the gravimetric prooesa is worthy of 
consideration. The method to bo described, which 
depends upon tho oxidation of antimonious to antimonio 
chloride by potassium bromato in hydrochloric acid 
solution, according to the equation 

KBrOa + aSbCls -f 6110 - 3SbCl5 + KBr + 3FL0 
wag first suggested Oyory and modified by imssenson 
and Siedler (Chem.-Zeit., 1903, 27, 749; this J., 1903, 
967) for testing hard leads. After many trials their 
process was modified to tlio metIuKt followiiig : — 

sample to be tested should be in os fine a state of 
division as possible. Samples of alloys should, if possible* 
first bo oast into thin, narrow bars, so that they may 
solidify with a minimum amount of '* piping,** for large 
ingots, slowly solidified, give a “ piping ” which often 
differs considerably from the rest of tho ingot. Alloy* 





1182 


tDeo. 31. 1900. 


ROWjsXL-THE BmEOT ESTIMATION^ OE ANTIMONY. 


^ om conveiiiently Mimpled with a fine haok*»aw, and the 
aawingft rejected which do not pans a 30-mcnh uievo. 


Samples of antlmonial lead.j 

Taksn from 

A ntlmony. 

Small bar quickly soUdiflod 

1 cwt. bw slowly soUdlfied 

Outside of bar 

*’ Piping ** (very slight) 

Outside of bar 

“ Piping " 

iior cent. 
lO-SO 
10*80 
7*80 
7*70 

Small bar filed completely | 

1 

Filings througli 60 mesh 
sieve 

! 7*89 


Filings through 30 and 
on 60 mesh 

7*89 

Alloy z’ in ’sawings’ from 

tliln bar 

Alloy Z In sawings from 
thin bar 

Pilings left on 80 mesh . 

Sawings tlurough 80 mosh 

Sawings left on 30 mesh 

7*89 

9*42 

9*42 


Standard orwmovf* chlorida grin, of 

pure powdorocl arsenioiiH oxide, dried carefully at 
100^ C., ia weighed into a 500 c.c. graduated fla«k. 
About 6 c.c. of 10 per (^ent. sodium hydroxide 
solution arc added, and the Jlask shaken and gently 
wanned until the arsenic is roinpletoly dissolved ; 6 c.c. 
of strong hydrochloric atnd are added and the solution 
made up to the mark with wat«r. Fifty c.c. of this solution, 
equivalent to 0*10 grm. of aiitiiiKmy, are measured off with 
R pipette, the delivery of which has lieen checked against 
the 60<) c.c. flask. A solution made in this way and kept 
in a well-stoppered bottle remains unchanged for a fort- 
night vdthout oxidation. 

The indimtor. — (id grm. of ])ure methyl orange is dis- 
solved in 100 c.c. of hot water. Drops of this indicator 
should be taken out with a tube to avoia the stain left about 
the neck of the bottle, as this or an old solution is liable 
to leave a stain and spoil tlie sharp finish. Methyl Blue 
and other mothyi colours stable in liydrochlorio acid 
gtmerally stain the solution, while indigo turns green 
t-oward the finish, and the end is not so easily distin- 
guished as with methyl orange. More of a solution of 
indigo is also required to prcKluce a sufficient colour, which 
makes the test a trifle higher. 

The standard potassium hroviate solution is approxi- 
mately N/20, and is made by dissolving 1-41 grms. of the 
“ pure ” salt in 1 litre of water. The theoretical quantity 
Is 1-3926 grms. per litre, but the “pure” salt always 
contains bromide, winch, however, makes no difference 
to the test. To standardise the solution, *20 c.c. of strong 
hydrochloride acid are added to 50 c.c. of the standard 
arsonii^ solution, and the mixture just lirought to the boil. 
Thirty c.c, of the bromate solution are then added, and 
the titration is finished in exactly tin' same way as in the 
method Udow, observing all the precautrons. 'J’he 
solution should lie standardised every week, as it loses 
value at the rate of about 2'5 c.c. }ier litre jier week. 

A one -fifth normal solution may b«? used for titrating 
larger quantities of antimony. 

Bromine solution. — Thirty-five e.e. of pure bromine, 
thoroughly shaken up with 250 c.c. of strong hydro- 
oWoric, Rcid, makes a saturated solution, and leaves e‘xce8.s 
of bromine. The required quantity is conveniently 
measured by dipping in a pipette without any stem below 
the bulb and so blowing it to fill. 

Method of anali/sis. —Ona grm. of ore or alloy, containing 
not more than 0*15 grm. of antimony, is weighed off inU> 
a 500 c.o. Bohemian beaker. These quantities may Ins 
varied, providing that more of the substance can be con- 
veniently dissolved, and that the amount of standard 
bromate solution required is within the compass of the 
burette used. To the sam plo, 25 c.c. of concentrated hydro- 
chloric acid and 5 c.c. of the saturated solutirm of bromine 
in hydrochloric acid are added ; the covered beaker is then 
placed on a worm iron plate, so that the temriorature is not 
lugh enough to drive off the bromine liefore complete 
solution is effected, and occasionally shaken until complete 
solution takes place. 

Antimony oxides, and precipitates of mixed oxides 
of aptimnny and tin which do not dissolve readily in this 
way, may be fused with eight times their weight of caustic 
soila in a silver oruoiblc at a dull rod heat, till tne mass turns 


yellowish-green. The fused mass is dissolved in as little 
water as possible, and transferred to a 500 c.o, beiiAer, 
and the solution acidified with hydrochloric acid and 
evatmrated down to 10 o.o., when 20 c.c. of hydrochloric 
acid are added. To reduce the antimony, 3 or 4 grms. 
of fresh sodium sulphite crystals ore added, the cover and 
sides of the beaker lightly rinsed down with water, and the 
liquid evaporated, with the cover on, to 10 c.C., or a little 
less if possible. Although there seems to be little risk of the 
antimony oxidising during the evaporation, the cover is 
better kept on, as it retards the evaporation very little, 
and often saves a test wheH it, or one near to it, spirts 
through evaporating too far. 

Sodium sulphite i.s better than sulphurous acid for 
effecting the reduction, as it raises the ooiling point con- 
siderably towards the finish, and ensures oonipleto 
volatilisation of the arsenic. If more than 2 or 3 j)er cent, 
of arsenic is present, 20 c.o. of strong hydrochloric acid 
and 5 c.c. of saturated sulphurous acta are added, and the 
j liquid boiled down again. 

To the ooncontrated solution, ‘20 c.c. of strong hydro- 
chloric acid and 40 c.c. of hot water are added, tnc cover 
and sides of ilic lieaker are rinsed, and the whole is boiled 
for one minute to remove tranc.s of sulphurous acid. The 
standard solution pf potassium bromate is now run in to 
within a few c.c. of the necessary amount, with constant 
and thorough stirring, and at the rate of 30 c.c, at most 
every 50 seconds. If lead chloride begins to crystallise, 
the solution must be boiled again, but otherwise two drops 
of Melliyl Orange solution arc added, and bromate run in 
drop by drop till the colour of the indicator is de.stroyed. 
The solution should be at a minimum temperature of 
and should be kept thoroughly stirred during the 
titration so that a Itx’al excess of bromate never forms, 
otherwise some of its value is lost before attacking the 
antimony. The result is calculated from the equation 
1 grm. sample— blank) 10 
c.c. of bromate required by 60o.c. of arsenic solution. 

A blank test should be made occasionally in exactly the 
same way as above, omitting the sample, and the result — 
which should not exceed 0*2 c.c. — subtracted from each 
test. 

Vossible sources of error. — The most probable sources 
of error are the incomplete removal of arsenic or sulpliur 
dioxide. 

Oxidation ne(Ml not be feared if the cover is kept on. 
The liquid must not be allowed to evaporate to dryness, 
as antimonious chloride begins to volatilise at about 195°C., 
and boils at 220°C. 

Lead, zinc, tin, silver, chromium, and sulphuric acid 
have no effect upon the test, but large quantities of 
calcium and ammonium salts tend to make the rewilt too 
high. 

iron tends to make the results high, but not in as great 
a ratio as copper. Iron is very slightly reduced by 
sulphurous acio In a strong hydrochloric acid solution, 
and if, before adding the sodium sulphite to a teat, it is 
boiled down to as small a volume as [xissible and made up 
again with cold, steong hydrochloric acid, the effect of 
iron is almost destroyed. With this precaution, 1 per 
cent, of iron raises the test about (>02 per cent., while 5 per 
cent, has very little more effect. 

The effect of copper.— Copper is partially reduced by 
Bulnhiirous acid in a strong hydrochloric acid solution, 
and, under the conditions of the method given, raises the 
test in a fairly cemstant ratio as shown by the following 
figures ^ e 

Grm. Sb 

0*001 grm. cop|>er as cupric chloride in a blank teet^^ 0*0001 

M „ „ » 0*0006 

„ =* 0*0012 


Alloy Z— . 


0*42 % Sb 

+0-I % 

of copijcr as cupric chloride 

0*45 ", 

*f0*3 

0*48 

+ 0*5 


o*ra „ 

+0*6 

•« •• t, ,, 


+ 0*0 

»* t» », ^ ,, 

0*56 „ 

+ 1*0 

»♦ M *» 

0*65 „ 

-f2*0 

*» f» ,, 

9*76 „ 

.f6*0 

»♦ »♦ »» t, 

10*37 „ 
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'I’ho quiokest and moat Batiafaotory nffethod of obviating 
the offwt of copper is to disaolire the substance in 16 c.c. 
of nitric acid l:% evaporate just to dryness, and boil for a 
few minutes with 60 c.c. of 1 per cent, nitric acid ; allow 
to settle and pour off the liquid through a fine filter. Add 
.'10 c.c. of 6 per cent, solution of ammonium nitrate, boil 
ajLcain, and transfer all the precipitate to the filter, wash 
tM'O or thfc© times with a hot 6 per cent, solution of 
ammonium nitrate, and dry the filter and precipitate. 
Separate the latter from the filter and fuse it and the filter 
ash together as directed alxivc. Alloy Z contained 9*42 
per cent, of antimony ; when 6 per cent, of copper was 
added and separated as a8ove two determinations gave 
i:M*i*centageB of 9*40 and 9*37. 

Perhaps as exact a way when the oopjx^r amounts to 
about 1 per cent, is to subtract 0*012 per cent, of antimony 
for every 0*1 per cent, of copper, tue copper being esti. 
mated by n separate colorimetric test. 

The e^iency of the method . — An estimation of antimony 
m an antimonial lead can be carried out in one hour from 
the time of weighing. Over 200 estimations have been 
made in connection with this paper, and tlio following 
typical examples show the accuracy of the method : — 


Afloy Z — Per cent. 

(Commercial lead and antimony), highest 

test (one) 9*46 

(Commercial load and antimony), lowest 

test (two) 9*39 

(Commercial lead and antimony), average of 

22 tests 9*42 

Average of four tests, gravimetric, weighed 

as Sb2S3 9*37 

Alloy A— 

(Load, arsenic, antimony), four tests, 

bromate method 8*66 

(Lead, arsenic, antimony), two tests, gravi- 

nufiric as 81)283 8 ‘70 


Specimen of well-formed stibnito (trncca Fc and Ae)|^ 7 l !35 

„ prepared Sbg8}, j 71*36 

'riicoretical value of SbgS^ 71*42 

DiHCUsaioN, 

Mr, Bknkpict Kitto said most people had experienced 
difficulty in getting exact results in the analysis of antimony 
allot s and ores, further, most of the processes in use were 
long and tedious, and required groat care. He should 
have much interest in trying the author’s process. If it 
uas jxissible to cairv out an antimony assay in an hour 
or an hour and a half with accuracy, it would Iw a groat 
advantage. 

Mr. T. C. CJnoun said this paper was of value, inasmuch 
n,s a rapid method of determining antimony in lead wa« 
described, which, to mineralogists interested in lead, was 
a great consideration. If it was possible to make an 
estimation in one and a half hours or even two hours, lead 
ehomi|ts would be extremely gratificcl. He was sure 
many of them would try the process and see if it was 
really all the author claimed for it. 

Mr. A. Philit said that since 1889 ho had used the 
process first devised by Herroun in 1886 for 
the volumetric determination of antimony. This con- 
sisted in dissolving the alloy in hydrochloric acid with 
potassium chlorate, and, after removing all free chlorine, 
addiootpotaasium iodide and titrating with thiosulphate 
as in we iodide process for copper. Am allow'anoe for any 
eopiicr pr^nt was made by determining that metal 
(^ororimeurically. The presence of iron, however, seriously 
interfered. The meth^ adopted for sam]ding the alloy 
was similar to that described by the author, a hack saw 
being used to obtain finely divided particles, but in 
order to obtain homogeneous sain]^iles. the alloy as reocivod 
was melted under parafiin wax or heavy petroleum 
oil, and then ooefied suddenly bv pouring on to a Ja^o 
slab of iron. In ordinary work the time taken for making 


a determination by Herroun *b process was longer than 
that which the author claimed for the process he dMoribed/i^ 
but, including the omreotion for copper, it was certainly 
under two hours. It was not clear whether the time 
of one hour stated to be necessary for the new process 
included the time retpiired for the removal of the copper 
and iron. The limits of accuracy in the now process 
also api^ared to be higher than in the Horroun’s process, 
in which, under usual laboratory conditions, an accuracy 
of about 0*2 to 0*8 per cent on an alloy of about 10 ta 
12 per cent, antimony was readily obtainable. This 
lower degree of accuracy was, however, quite Batisfactory 
for practical purposes wiien dealing w‘ith commercial white 
metals and anti-friction alloys. 

Mr. T. B. MndHiB referred to the iodine process recently 
devised by Dr. John Clark. There was no doubt Hiat 
method was susceptible of great accuracy, and at the 
same* time waa very speedy. The ordinary ImnirHtles 
which occurrotl in type-metal alloys and anti*mot!on 
metals apiieared to exercise very little prejudicial ©8EBct 
on the author’s process, and he thought it very remarkable 
that copper should have so slight an infiueaoe. 

Mr. W. F. ItBio said ho did not understand why tlie 
samples were sifted. He would liave thought that the 
finer and coarse iwrtions ha<i different compositions. 
He had met that diilicnlty himself, and found a good way 
was to use a numl)er of fret saws fixed side by side. The 
filing so obtained were practically identical m siaeandof 
similar eonipo.sitlon. 

Mr, A. C. (Jhavman referred to a method recently 
described for tJio separation of arsenic from antimony and 
some other luetals by driving it off as methyl arsenious 
ester; good results wore said to be obtained. He would 
suggest that the author should try if it would suffice to 
remove 1 to 3 per (*ent. of arsenic from antimony and tin, 
os, if so, it iniglit shorten his process to some extent 

Mr. Rowktx. in reply, said the samples sliould be in a 
fine state of division so as to rapidly effect solution; if 
the particles wore larp, considerable time was ooctt{M in. 
di88«>lvmg them, which liad to bo done at a low temperature. 
Ho had found the same fault os Mr. Reid with some alloys. 
On the average, the sawings through a 30*moh sieve never 
varied from those left on the sieve* but those thromb a. 
OO-inch mesh might vary if there was a “ piping ** in the 
sample. That was why the 3()-inoh sieve woe used, wliicll 
was as large as was com|>atible with speed. The effect 
of the iron was greater when reduction took place in more 
diluit) solutions. If 2 to 3 })oroent. of arsenic were present, 
it was necessary to boil down with a little more sulphurous 
acid, which might take another 15 or 20 minutes. He 
tried every other method before settliitg on this process, 
iuohiding modificatiouH of the iodine process, and could 
never get satisfactory results. The extreme difiiouliy of 
estimating antimony gravimetrically was generally 
admitted. There were many chances of losing aatimony 
and for including other elements in the fined precipitate. 
There was possible loss of antimony oxide soluble m the 
nitric acid solutions, and antimony sulphide soluble in 
sulphuretted hydrogen solutiuns ; tbenre was pebble 
incomplete separation of tin and arsenic and 'ipepmiijete 
separation of lead and copper soluble in al]bdiff» ||^h*^ 
antimonato solutions, and m oases where tl^ eu|p3de 
was converted into tlm trioxide, sulphur was fnvamhly' 
included. Ho frequently mot with di&rsnoeB of 1 to 1| 
per cent, on the same sample tasted by 8eve)g|d different 
chemists. The method he hM described was not friM from 
difficulty, but ho believed it would bo found to be a great 
deal batter than any other in use. In the bands of , an 
ordinary laboratory assistant the analyses ought to bo 
within 0*1 j)or cent." of the correct result. 


THE STANDARDISATION OF DISiNFKCl’ANTS. 

BY M. WYKTXn BLYIH, B.a. (OAKTAB.), B.80. (i: 40 NI>.), F.1,0^ 

It is difficult to arrive at any just or oven appeoudiBate 
estimate of the amount of chemical disinfectants 
this or any other country. Some sUght^dea of vast 
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(juantities mttsi be consumed in the course of each year 
liay 1)6 (j^atliered from the fac^t that, as calculated from 
fiiata&tioa kindly supplied tome by medical ofliuws of health, 
a low estimate would plhcc the amount used for municipal 
work in Boj^lish towns in the engineers’ departments alone 
at 10 galls, of liquid diainfootants and 300 lb. of solid 
disinfectants per 1,000 txmple ; by adding to this the 
(juantiticH use<l by Government Deimrtments, hospitals, 
public and private institutions and by jirivate individuals, 
one can re^ly realise that the j)roduction, distribution, 
and application of disinfectants must concern a large 
industry. 

Whether the free use of disinfectants could largely and 
with advantage be dispensed with, is a question which 
does not come into tim scojx^ of this paper. There is, 
however, no doubt that the judicious use of good cheraical 
disinfectants is a great and valuable means of fighting 
disease, while on the other hand the use of worthless 
disinfectants is a public danger. On this account it is 
essential that we should have a reliable method for 
•estimating the value of all substanoos used as germicides. 

In the course of time the substances used as disinfectant-s 
have tended to liecomo more and more complicated. 
<T)einists have vied with one another in attempting to 
mix the most varied substanecM in the hope of producing 
the })erfeot disinfectant, until a ]>oint has been reached 
where the analytical chemist finds himself practically 
•defeated and unable to determine, in many cases, the 
•constituent ports of the mixture — and it avails him 
little in those oases where he is successful, for the germi- 
cidal pro()eriies of a mixed disinfectant deipend quite as 
much on the method of mixing as on the substances 
mixed. Chemical analysis is, therefore, in the majority 
■of oases out of the question, and is in no way necessary, 
since as disinfectants are intended for the destruction 
of the germs of specific diseases, it has long liecn recog- 
nised that the only satisfactory method of judging the 
value of a substance which is to be used for this purpose 
is by measuring the actual quantity that is reijuirtMi to 
kill some given organism under certiiin fixed conditions. 
Tt must be clearly understood that in this pa|K)r I am only 
dealing with disinfectants as germicides, and that the 
question of the standardisation of disinfet'tants as gonni- 
eides has nothing whatpver to do with poisonous, oxidising, 
deodorising or any other proiicrty. 

Bacteriologists have in the juist determined the nctioiis 
of a variety of disinfectants on a great variety of micro- 
organisms, but owing to the use by different observers 
-of different methods, different organisinN, and different 
standards of comparison, the most extraordinary dis- 
•erepancies as to the relative values of disiiifectunts may be 
found in the literature on the subject. To take a concrele 
<>xamplo of the different estimatcH which may bo formed of 
a disinfectant by competent olisorvers, let me quote 
the case of the disinfectant 1 will call “ A.” (.hie observer 
says “a dilution of 1:150 acting for five minutes on 
B. C()li kills the organisms, while 1:20 carbolic is required 
to kill the same B. cqii with certainty.” These results 
indicate that “ A ” Is about 7*5 times more efHoient than 
is phenol, or, to put tlie matter in the luodorn form, “A ” 
has a corbollo acid cooffieient of 7*5. Another observer 
jindtr titllt CL dilution of l:KKK>of the same dmiiifectant, 
A/’,^nj8 in 10 minutes, while J;2<X) phenol is 

require :'ip ' kill the same organism in the same time. 
'Th«s4 rettptf ore eqiuivalent to a co-efficient of about 40. 
Yet onotin^qbserver, experimonting with tvjihoid excreta, 
•gives resultHii which would appear to place the coeflicient of 
this diainfeotant at from 60 to 30, according to the time of 
•iiontaot. More recently the cocfficiont of “ A,” as deter- 
mined by the drop method using B. prodigioftus^ has 
been placed at only 0*2, I myself have found working 
by the drop method with B. edi, a coefficient of 0*25. 
fSo there is a choice of from 0*2 to 00 for the value of a 
4isinfeotant, and these discrepanoioa cannot Iw wholly 
explained by the fact that B. typhoau«, co/t, and prodigiosm 
were used, einoe the resistance of these organisms l/o dis- 
inlectiuBita, ^though not identical, is somewhat similar, 
^ey can, however, possibly be explained by the fact that 
ihe oraMBiuwns were grown in different ways, and the 
mMlbtfWld working were different in each case. Similar 
dimrent results may be found recorded 


for almost every ' well-known disinftHitant. T'hese dis- 
crepancies had long been apparent, and several suggeetions 
were made from time to time m to more uniform methods 
of working; but it was left to Dr. S. Bideal and Mr. Ainslio 
Walker to make the first definite practical proposal as to 
a standard method of determining the efficiency of dis- 
infectants. 

Their method of working is as follows (J. Boy. Hau. 
Inst., 24 [111] Oct. 1903). “To 5 c.c. of .a particular 
dilution of the disinfectant in sterilised water odd five 
drops of a 24-hour blood-heat culture of the organism in 
brothf shake and take sub-cultures every 2| minutes 
up to 16 minutes. Inoubato these sub-emturet* foi* at 
least 48 hours at 38® 0.” “ The strength or efficiency of 
the disinfectant is expressed in multiples of carbolic acid 
performing the same work — i.e., when we have obtained 
a dilution of the disfectant which does tlm same work as 
the standard carl>olic acid dilution, w© divide the former 
by the latter and so obtain a ratio which we call tlie 
carbolic acid coefficient.” They further recommended a 
temperature during medication of from 15‘^ to 18^ C., 
and R reaction of -f 16 for the standard broth 

This metluxl, as may bo seen, is the familiar drop 
method used, I lielieve, first by Mr. A. Wynter Blyth for 
the examination of disinfectants (Roy. Hoc. Proc., 1880, 
No. 240), with certain stringent and necessary precautions. 
Whatever may lie thought of Bideal and Walker’s mothcwl 
a.s a guide to the strength or efficiency of a disinfectant, 
they have undoubtedly given us a standard method of 
working which has been of the greatest value in the wtudy 
of germicidal values. 

As a result of Kidoal and Walker’s suggestion, Uu* 
Council of the Royal Hanitary Institute appointed a 
<*ominittcc to consider the desirability ot establishing a 
standard baidenological method for determining the 
efficiency of disiufecdants. T’his committee, which con- 
sisted of a number of emiueut men — but unfortunately 
no representative of the commercial side of the qneetiou 
— after having some experiments (>ttrned ouk sml con- 
sidering the (luestion, no doubl- with great care, pmsented 
in AfiriJ, 11)08, the following rci>ort to tlie (.'ouncil of thnt 
body. 

1. “The (’ommittee arc of opinion tliul no one method 
of testing disinfectants can inciicnte their relative values 
under every jiossiblo condition. Those must U* specially 
dcterniineil for the given case ixiqiiireKl, and where jfS‘TU‘- 
tratiofi is iinjiortant a ‘ Thread method ’ is indicated.” 

2. “ For general purposes, on account of its simplicit\ 
of working, the (.'ominittoe recommend the ‘ Drop 
method,’ as described in the J. of the Roy. vSan. Inst., 
Vol. XXIV. (1903), page 424.” 

“ The test to be carried out with puri,' hruth cuitmcH 
of the B. typhosvLSy using sterilised distilled w-aler os the 
diluent of tile disinfectant.” 

“ All nutnont broth to have a constant reaction of 
-{- 15 . 

“ Where H|M‘cial conditions exist, w'ha h iimy intertero 
with the aetivity of the disinfcidnnt, the consuiui r should 
be advisetl to cull for the same conditions to lx* embodied 
ill the test.” 

This report was adopted by the ('ouncil of the Royal 
Hanitary Institute, but almost imnawHutely withdrawn, 
and the (Joiumitleo have since then liceu silent. 1 should 
have passed over this abortive report, but that it has hml 
an important effect on the question of the stnndardiHation 
of rlisinfectantH. Whether the report sliould ever liave 
aiqieared in the public press is not a question I am pre- 
pared to answer, but as a fact it was published in the 
“ Ixi^ncet ” and othei- journals, and has given more or less 
an official sanction to the Kideal- Walker method ot 
testing and expressing the efficiency of disiiifq(|tants. 
This report, and the publicity which lm» been given to 
the question by pariers in scientific journals, and the 
free advertisement of carbolic acid coefficients, combined 
with the real need which is felt for some guarantee of 
the germicidal value of disinfectants, has resulted in 
the Bideal -Walker method being more or less generally 
accepted. The pemrion to-day being that Government 
departments, immkfipal councils, and other large liodies 
are contracting for disinfeotania on tile Rideal-Walker 
coefficient, while manufacturers ate vieitig with one 
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another ill their endwavouifM to raffce their coeflUoienU 
to the hijsfhe»t iiosaible limit*. 

It must not forgotten that a standard teat ahoold be 
^ diacriminate fairly not only between 
wortnleas articles and the moderately good and very good 
ones, but also Ikitween the many very good diainfeotantB 
at present on the market. Pra<*,ticaUy any baoteriologioal 
teat carried out under similar conditions will distinguish 
mstaneo, the worbKless mixtures so often 
sold as (!arbolm powder, and a really genuine (arboli<; 
irowdor ; but it takes a method of great aecuraoy to dis- 
tingnish between such high-class diainfeotants, ^^aa. for 
mstanoe, . Kcr^l, Lysol, and similar substances. 

Messrs. Rideal and Walker, m proposing their standard 
wst, evidently thought that they had at least the essen- 
tials of a method suiucieutly reliaolo to distinguish between 
liigh-ulasH disinfeotantfi. 

3 pajier Hrst to consider a few factors 

whioh intluenco the germicidal value of a disinfectant as 
'deWmined by the drop method, and then to criticise the 
Hideal-Walker method, and to make a few suggestions] as 
to the direction in which 1 consider tests as to the germi- 
•cidal value of disinfectants might be improved 

/n/Za«ace of organic Tnattcr . — It is a matter licyond 
•dispute that in anything requiring disinfection, organic 
matter is ^ways present., and in the vast majority of eases 
the quantity of orgaui*^ matter is- large, and, compared 
with the volume of the disinfectant, enormous. In 
'Coniddering the real etfioiency of a disinfectant, the 
poasiblo inftuenco of organic matter cannot be neglected, 
The difllculty is to know what organic matters to select, i 
In the ©.xiHuiments recorded here I have taken as typical I 
'<irganio matter to which disinfectants arc likely t-o come j 
in eontact in practice : fajcos, urine, and blood. I have i 
also taken milk in order to compare tlie effetits of tliis i 
substance with that of the others, 'j’hc possible number | 
-of organic substancivj with which a disinfectant may ! 


to make the eo-elboients low, but the uooditious 
the same in the organki and water Molntioni this 
may be disroga^od. The fact that in one eaifie natwi^lly 
ocoufring B, caii was used, and in the case of the tap WiWhW?* 
/i, coli incubated, in broth fur 24 hours, i» a factor whkh 
cannot be neglected, for not only is the dosage ditfenmt in 
the two COHOS, but my cx|icricnce is that thio varieties of 
Ji. colt an they exist in ftooes vary soinowliat wddelv as to 
their resistance to diKinfectauts, It is probaWe that this 
difference m resistance has an inflnenco mi the coelhciciit 
obtained ; this is a jmiut to wliich I wish to refer Inter 
The broad bw;t reinaius from these o.vjKsriments, sim’c 
these factors are not siilhcteutly seriovu to effect tins 
conclusion, that faices have the effect of enuriuously 
reducing the carlmlic atad coefficiont of the disinfectants 
exttntinod. 'Phe objects of Kenwood and Hewlett's 
experiment.^, it should i>o uumtionetl, wore in no way 
connochsl with the inHuence of organic matter as snob, 
but were intended to demonstrate the value* that arc 
. obtained for disinfectants when used under practical 
I conditions. 

j ^Turning to the c\(s^rimcuts carrioil out by Major 
I Fowler (J. Koy. San. Inst., 27 , No. 1), working under the 
j direction of laent.-CVii. Firth and l»rof. MiwMvean, we 
find five recorded as the coeftieiont of “ DislnfiMitaut 
No. 1 ” at 0.5' (u (one evjieriment only), and 8*jj5 as tho 
coefficient of “ Disinfectant No. 2 ” (mie experiment olidy)* 
I’lieso c,<K‘fliciontN were obtairiod by adding vorioilK 
dilutions of the disinfectant to tulmH which contained 
W'hcn dilidtsl half their volume of a tlltorod luixtare of 
I grin, of fresh human fn‘ces and KM) c.c. of fresh human 
iirinc. The solid fn'cal mattui- present in aiioh a mixture 
would lie exti'omoly small, and the experiments are too 
few in number to dt-sluce any definite conoluMions ; bni 
as far as they go they confirm the foot that the preseneo 
of urine has not a great influence on the coefficient of the 
disinfectants examined. 



come in contact is very large, but 1 submit that fteces, 
•urine, blood, anjl milk will at least give an idea utt to 
whether organic matter is of Hufficiont im|K>ftanco to bo 
taken into account when considering the efficiency of 
disinfectants. But little work has Ixien done in the past 
on the influence of the presence of organic mutter upon 
coal tar diainfeotants, although the oxidising disinfectants | 
have lately received considerable attention. Kenwood | 
and Hewlett (J. Hoy. 8an. Inst., Vol. 27, No. 1) took j 
disinfectants of a uniform strength of 5 jier cent., which 
were added directly to and thoroughly mixed with 25 o.c. 

•of typhoid fajces and of urine, and, after half an hour’s j 
fxpoBure, inoculations were mode into a suitable medium j 
(MoC^nkev’s bile salts medium m Durham's and j 

(.kwu’adi plates), 'rheso were incubated up to throe days 
at 40“ to 42° C., and the carbolic acid coefficients ob- 
tam4||i by treating standard phenol in tho same manner, 
t^arbolic acid coeffioients of the diainfeoiant.-. in taji water j 
•and in distilled water, without the organic matter, were 
also obtained. (See Table I.) 

There are one or two important points which must 
.l>o teAen into consideration in comparing these resulte. 
Isty the amount of organic matter is vori^e, more being 
proeent in tho dlsinfeotant solutions than in the cimtrol ; 
this, as 1 shall sliow, would tend to make the real oo- 
•efBeksnts too l#r. the use of tap water, os 

9«hown by Mr. T. lioyd (^is J„ 1906, 405 et wq.) tends 


.SoiiuTvilIc ami W alkcr (The .Sanitary Hecord, \‘ol. :)K, 
No, 887, p. 485) rcitord some c\)a'riments in wliioh, in 
mldition to urine, I jkm' cent solutioug of Hcnim, mucin, 
jKiptonc, casciii and gelatin, wer© taken iih types of dif- 
ferent forms of orcanii! matter, and it is suggested fclmt the 
inctiKKi utilised to ela.ssiiv diiqttfiHJtants and to com- 

pare tlicir germicidal value when en^oimWiilg difflWxjnt 
forms of organic matti'r. With regard to tliO ^sdlUtionM 
of ][)ei»tone and caHom, they give ns no efuo to Infhltnce 
that these substances tn their mtursd hSye 

ujKiii the germicidal value of disinh^itants* authoyn 

have dissolved the substances in MOrliuift enrhoffate, 
cxjHiriiiicnts on serum »«id blooil, in moreSior less their 
natural Ktate, demonstrate admirably tho usolcitsnes* of 
drawing any conclusions from the" uko of very Mlnall 
ipiantities of organic matter with diiHinfeofants of Class D, 
since it could lie inferred that 50 |)er cent, of •^erum 
or blocal would render them alwolutely uwek'ss as- 
gormh'idoH— an inference whieli would Ixs iiiost unfair to 
the coal tar disinfexitants. 

In the experiments recorded hero J have adopted a 
slightly different method from that m50inmenao(ln..W 
Afossfw. Eidoal and Walker, tho modf&iatthilik h&g 
lO c.o. of the diluted difiinfeotitnt in distilled Wiithr* mjS 
six drops of standard broth outtnro iiicubat^|qt!;,;li4 lidifs 
at blood boat. My only reason for tUihig; 
being that 1 ha ve rcsulta obtained by f&O 
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oiKM- Bereral years. Jt gircH results in distilled water 
alino^ identical with the Kideal- Walker values. 

Qtrmieidai txdues in waifr. — These were taken in dis- 
tilled water at temperatures varying from 14° 0, to 18° C., 
and were obtained with typical B, cmi communis (Houston’s 
“ Flagiuac ”). The mimlKirs recorded in the tables are the 
mean values of a large number of experiments, and 
mditate the volume to which the distnfe(;tant has to bo 
diluled with distilled water (or with the particular organic 
Iluid) in order to kill the organism in minutes’ contact, 
but not in 10 minules. 

— A little water w'a$ ndd(id to normal fteces and 
tlie mixture ground up in a moi-tar to as homogeneous an 
emulsion ns possible. Five grms, of tliis mixture (freoes- 
emulsion), or definite dilutions, wore weighed into several 
corked test tubes. The total solids in live grms. of the 
emulsion were dotorminwl by drying at 100° V. The 
nitrogen was determined by Kjeldahrs method, and fat 
by extracting with ether. To the test tubes containing 
5 grms. each of fieces emulsion or the diluled emulsion 
was added 5 o.c. of various dilutions of the disinfectant; 
the volume so obtained was considered to be equal to 
H) c.c.t and the dilutions have Ijeen calculated on this 
assumption. Tlic mixture of the disinfectant and fmecs. 
after thoroughly shaking, was allowed to stand at loost 
one hour. Inoculations were then taken into nutrient 
brotli, the tubes incubated in the usual way, and later 
subcultured to detect organisms ot the coii group ; if any 
].>OHitive results were tibtained, all further ex}K>'rimentK 
with these tiilies were rejected. Hix drops of a 24-hour 
culture of typical JJ. col.i cornmnnifi were then arhh'd and 
the tubes shaken, and inoculntioii made into broth at 
intervals of 2^ minutes, three platinum loopfulls of the 
fieces-disinfeetant mixture lieing taken for ea<*h inocula- 
tion. 'J'he experiments were made at temjwrntures 
lictween 14° C. and 18° (’. By diluting the original 
leecos emulsion witli distilled water, the 5 gimis. of fieees 
were made to contain less and less organic matter as 
xequired. The total solids of each dilution of the emulsion 
were always eheck<*d by drying at 100° ('. 

It was not found possible to work, or to get a sn iisf actor v 
mixture with a disinfectant, with an original fieces emiii- 
sion containing more than 14 to 16 per cent, of dry solids 
(7— 7*5 in the fasces disinfectant). Experiments tiy this 
method were made on mixtures containing about 2*0 per 
(Stint., 4*8 }>t»r cent., (i-l per cent., and 7*2 iier cent, of total 
solid matter. Where the solid matter was slightly ditfmont 
from these figures, a slight cori'cction has Is'on* made for 
the piiryiose of comparing the figures recorded in the 
table. 

In illustration of the method the following results of 
one series of exix’iinients may Ik- given. The results given 
in the tables are, however, the mean results of inaiiy such 
experiments, and this plan has lieen followed tln-oughoiit 
the exiK'niuonts with urine, blood, and milk. 


tho broth cultui*e. ^he specific gravity and nitrogen 
of the urine was determined in every case. 

Mood. — A few experiments were made with fresh human 
blood, 6 c.o. of the blood being mixed with 6 c,o, of the 
diluted disinfecta.ntJ' 

Milk. — Experiments were made with (1) fresh milk 
with all its fat ; (2) condensed milk with all its fat (An^^o- 
{Swiss brand) ; (3) separated milk ; (4) condensed; 

sweetened separated milK. 

It was found possible in the case of the condensed milks 
to work with 4fi ^ler cent, milk solids (20 per cent, in the 
dilution) in the sweetened milk, ^ and 30 per cent, of milk 
solids (16 per cent, in the dilution) in the sweetened milks. 
Healing only with tho coal tar disinfectants, it was found 
that results similar to those obtained with dihito4 un- 
sweetened condensed milk were obtained with frosh 
milk, provided the solids were the same, and they con- 
tained the same jiercentago of the fat, and results similar to 
those obtained with diluted sweetened milk were obtained 
with separated milk containing the same fat and solids ; 
in other words, the infiuenoe of cane sugar ujxm these 
disinfectants is very small. Experiments previously 
recorded (“Analyst,” 81, No. 362) shoM^ the influence of 
milk sugar to be also very small, and, further, from my 
experiments with fceces, 1 think it is not too much to 
say that the whole class of carbohydrates has little if 
any influence on the germicidal efficiency of coal tar 
disinfectants. The following table gives tho average 
composition of the organic hubstances used in these 
experiments : — 

Table HI. — Fccccs-emidsum : — Total 12*4 per 

rmi. ; ether ertrart. 2*6 per cent. ; nitrogen, 0*0 per cent. ; 
carbohydrates, about 3*(> per cent. ; ash, 1*2 per cent. 
Blond, human, not analysed, .60 pt r cent, used in experi’ 

mriifs. Vrim, sp. gr. 1*020 ; nitrogen, 1*6 per cent. 



I’otiil 

]'’at Nitroceu 

Milk 

Cane 

Ash. 


solids. 

per cent la-r cent 

sugar. 

sugar. 


Milk 

ly-o 

1 4*0 0*0 

4*7 


0*7 

Separated milk . 

P*« 

! 0-y o*e 

4-9 

— 

0*8 

(;undenMu<l i 

(^8*90 

1 1-00 1*7 


80*80 

2*8 

CondenMCd „ 2 

:{9*ui 

1 n-u 1*80 

14*04 


2-4 


For the purpose of reference the disinfectants examined 
have lieon roughly divided into the following classes ; — 
Class A., Phenol. Class Jk, Cresylio acid (Trioro 
sol). Class C., Hisinfectants containing carbolio 
or eresylie acids, ami giving a clear solution with 
distilled water. Examples : Lyaol, Cooper’s fluid, 
eresylie acid and soft soap, Ac. Class JD., Hivision (a) 
disinfectants containing little or no carbolic or eresylie 
acids and giving on emulsion with distilled water. 
Examples : Kcrol, Cyllin, I*^al, Bactox, Ac. Division 
(0) disinfectants eontnining carbolic or eresylie aoids, and 


Table II. 


Experiments mth fceces. 



Bix drops 24-honr cu(t\n 

r of the ft roll 

coni'iunnis 

in broth 1 

16, incubated at 38° (\ 


j 2 per cent, solids, teuq). 15M'. 

DWiiUon. 1 1 , 

1 4*1 jKir cent, solids, temp. 16" C. 

1 1 1 

1 6 per cent, solids. 

''If' 

1 71 ni. 

lu m. ! 12J m. 

7* m. 

10 m. 

12} in. 

7} m. 1 10 m. 
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4- 


,, 

1:76 , •+• 

+ — 

1 + 

1 ' 


4- 4- 


1:70 — 

flosulU .... 

76 

1 + 

76 


4- 4- 

70 


4- 
. HI 


Vrinc . — Xlio exiMU'imeuts wore carried out in the 
same Ukftimer, exeent that fresh urine or mine and di»- 
tiUed 'water were suostituted for distilled water in making 
up the Varlods dilutions of the disinfectants ; the urine 
was* sterilised^ but the disinfeotant and urine were 
allowed lo stand in oontaot for one hour before adding 


giving an emulsion with distilled water. Examples : 
Kmulsifled eresylie acid and many commeroial distn^- 
tanis. (/lass Disinfoctants giving a clear solutionjjboth 
in distiUed water and tan waW, Samples: Formal^ 
Cbinoeol* pyrogallio acid* Ac. m. Oxidising ^or 

semi-oxidising disinfeotants. > i r 
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In the following tables the numbiArs show the average 
volnme to which 1 toL of the disinfeotant must be diluted 
in order to kill the organiHxns {H. eUi communis), under 
the conditions of the exmrimente, during a ooutoct of 
exactly 12^ minutes. Tomperatur^ 14^ to 18^ C. ; 
average temperature, C. 

TablS IV . — JUxpvrimentA mth fasoaa. 


IMiinfecUnt. 


'Class A. Phenol 
‘Class 0. I. . . 
Class D.al. . . . 

„ •II. . 

M ^ 11 . 

•Class S. I. . . 
II. 


8oUd matter, per cent. 


; 

0*0 

2>0 

4*8 

6*1 

7-2 


80 

70 

70 

70 

70 


160 

180 

100 

90 

85 


480 

i 200 

160 

120 1 

90 


480 

200 

lao 

, 110 { 

1 100 


140 

1 110 

' 80 

75 

76 


ao 

.80 

i 80 

30 

ao 

. % 

20 

1 20 

1 20 

! 

20 

1 20 


duoUoQ of fieKies or milk or blood has the odeot of fed.U< 
their gerinkidal efficiency as judged by Um dnm meiH 
It wiU further bo noticed that while the drop u 
sharp, it tends to become less and less as we introdtl^ 
more and more matter, imtil it tends to oeaso aHagethor, 
We may, in fact, by taking as absoissm the amount of 
organic matter present in each experiinent* and as 
ordinates the effective dilution in each cxpenmeiit» deters- 
mine the position of a number of points. These, wijien 
joined up by linos, form rough curves, which if the inter* 
mediate points had been determined, and if no error of 
experiment existed, would probably be perfect COrvea, 
whioh all tend to become straight ^es ; m other words, 
a point is reached, its position depending on the nature 
of the organic matter and the particular disinfeotant, 
whore the introduction of more organic matter into the 
test would have no further iiilluence on the efficiency of 
the disinft)otant. This is, 1 think, a most important 
[mint to keep in mind when considering disinfeo^ts of 
this class, for it shows that although a disinfectant may 
lose a certain amount of efficiency in the presence of 
organic matter, yet it may be a most Oxcellent and certain 
germicide even in the presence of an enormous quantity 
of this organic matter. 

The milk curve for a particular disinfectant was in each 
case found to be lower than the separated milk oiirps^ 
This differenoo is undoubtedly duo to the fat, which, W 
one of the chief factors in lowering the germicidal 
olfhciency, nitrogenous bodies of the albumin class beinc 
the oth.T. (“Analyst,” 81, No, 862.) The inffuenoe of 
albumin is well illustrated by the oliect of 60 per oeut, 
blood on disinfectant Dal. In every cose the curve for 
each disinfectant in fieces lies somewhere between the 
curves for the disiufectont in separated milk and milk, 
and follows the same course. 

The fat (ether extract) in the fieces experimented on 
has an average value of 2*6 per cent., and the fat in the 
milk an average value of 4'0 for more or less the 
amount of solid matter ; so that if we only had to 

Table VI . — Experimenis in sep(irated milk, and in nmrtened separated milk ; the solids express the quantities of 

actual milk solids present. 


Table Experiments with whole milk. 


Milk foUda, per cent. 


Disinfectant. 

0*0 


1 3«6 

6-3 

“ 

15 

20 

-Class A. Phenol ... 

80 

76 

70 

70 

66 

60 

60 

-t^lass B. Cresylio acid 

176 

140 

126 

100 

— 

— . 

— 

Class 0.1 

160 

120 

110 

70 




— 

Class D.al 

480 

160 

110 

06 

— 

— 


„ all 

480 

160 

120 

90 

70 

1 50 I 

60 

'Class E. 1 

30 

30 

80 

so 

, — 

1 


If 

'Class Ft. 1 

20 

20 

20 

20 

— 

— . 

— 

860 

120 

100 

40 

— 

, .... 


Fotaaslum perman- 
gaaato 

« 

2000 

800 

' 700 

400 

“i 

- 



MUk solids, per cunt. 


Disinfectant. 

0 

2 


6 I 


10 

^ 

15 

— 

— 

— 

-- 

, - _ 



— 

Class A. Phenol 

80 

76 

70 

70 

65 

00 

60 

B. Cresyllc add 

175 

150 

130 

110 

mo 

90 

80 

„ C, I 

160 

130 

110 

06 

86 

75 

66 

„ C. IT 

120 

100 

90 

80 

75 

70 

56 

„ D. af 

480 

200 

150 

120 

100 

HO 

00 

,« all 

480 

210 

180 

160 

130 

116 

lOO 

,, Einulsilled Cresyllc acid 

260* 

— 

— 

— 

— 

— 

80* 

„ B. I 

30 

80 

30 

30 

30 

30 

30 

E II 

20 

20 

20 

20 

20 

20 

20 

F. It 

360 

170 

140 

120 

— 

100 

— 

* Calculated on the real cnwyllc acid present In 

the emulsion. 




t These disinfectants were tested by u slightly different method, see page 1188. 



'Table VII . — Experiments with Hood, 60 per cent, human 
blood used in each case. 

Disinfectant of Class D. (a I.) required, 1:100, and 
-phenol, 1:80. 

Table VIII . — Experiments with urine. 


IMlInfeciaat. 

Per cent, of mine. 

0. 

10. 

20. 

50. 


Phenol 

80 

80 

80 

80 

O I 

160 

160 

140 

140 

C II, 

i 120 

110 

110 

110 

Dall 

1 480 

1 

410 1 

400 

400 


If we exaraiiid%iM fAbles, it at once becomes apparent 
ithat with the of Oass A to D, the intro- 


the fat, wo might expect the curves to lie almost exactly as 
they do. The nitrogen in the fscoes is higher than that in 
the milk, and its innuenoe cannot be negi^ted ; however, 
all the nitrogen of the fecces docs not exut as protoids, ami, 
if these substances or closely allied ones are the only onm^ 
in addition to fat whioh influence the germic^al efficient^r 
of the disinfeoiante, we cannot speculate on we probahm 
influence of the nitrogen, unless we actually es^mate the 
amount of proteid nitrogen present. F«oes is, however, 
such a complicated and variable mixture that it is a 
profitless task to consider all the possible influences 
whioh may come into plav. I think, however, that 
carbohydrates may be negfeoted (with disiofectflunits of 
classes A to D) ; and the influence of bite salts is 
prootioally nil. The broad fact remains that thp curves 
m fsBcos follow those in milk and separated mitl4.«|id it is 
obvious that by making a mixture of milk afld separated 
milk, the influence of fsaoes of any given ootnpoeiwm can 
be, if not be exactly imitated, at leiMt very eiolMdy llkdi* 
oated. 

Oxidising disinfeetants * — With or »cmi^ 
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dismfectantft there are, I think, two things to be 
ns^i'tAinefi with reparfl to their action in organic matter. 
(1)' What i« their value when added to BuhstaiiceH already 
containing the germs V (2) What in their value when the 
jjfrni.s lire added to the organic matter containing the 
di'^infectant y 

regard to (2), the value obtainefl will depend in 
the presenee of a large amount of almost any organic 
matter almost entirely on the time which is ailowed to 
elapse before' adding to the disinfcctanl— in other words, 
if the genuH are not added fairly quickly they will not l>e 
killed at all. And this is one of the main advantages of 
the coal tar disinfectants over the oxidising disinfectants. 
With the coal tar disinfectants, whatever may he the 
iidluenco of organic matter on tlie initial efheionev. it 
does not destroy the disinfectant. The disinfectant 'will, 
if given suftieient time, exert its infinence even in the 
jiresence of large amounts of organic matter. 

K.'^eriments were made with iiotassium ])ermanganate 
and F.J, in milk, six drops of the cMi hroth culture being 
added to sterilised milk liefore adding the disinfectant, 
the time litiing taken from the time of emptying the 
]>i)K'tte. Tt may be said at once with regard to ¥ I., that 
it apparently had no oxidising effects, the valiieH and 
ciirves obtained rorresponding very closely to the coal tar 
disjufectunts, except that it is influenced very much by the 
presence of fat. 

With ^lotassium permanganate no curve was obtained, 
the fall In efficiency being a straight line. Unfortunately 
want of time has jire vented me making experiments in 
tn*ees and in wqiarated milk ; but it is obvious that, pro- 
viding it is proved that carbohydrates inHueiico this 
disiiifeotant, as It is certain they will, the fall of effieieney 
in fanjoB would l>e greater tlian that in unsweetened milk. 

Tlio point 1 wish to lunidiusise here is lluit the fall in 
efficiency in organic, niuth'r of a real oxidising disinfectant 
is proportionate to the organic matter, and may he repre- 
sented not by a curve hut by a straight line, and that these 
(Usinfeotnnts will be influenced by any oxidisable organic 
matter whatever. 

Thr mcro-orgnnium ntud and the strain of micro- 
or<;afm.yu/.-“'^rhe particular micro-organism which is to he 
used in a standard test is of oonsidmahle importance, 
especially when we remember that it is suggested that the 
<(Uftntjty of any given diBinfeotnnt. which may he used in 

<1 


higher rosiatanoe than B, and that then, even if 

the drop method oii naked organisms did represent a real 
lUfferetioo between i^y two different disinfeotants, the 
difference would not be the same when the disinfeetants 
wore^required to k}^ more resistant organism. 

The influence .iqfWariation in strain of the micro- 
organism used haaHb^n referred to by Lieut.-Col. Firth 
and Prof. Macfaclyoan (J. Roy. San. Inst., 27 , No. 1). 
“ Too much importanoe,’* they say, must not be attached 
to it, as the experiments show that the behaviour of 
several strains of B. fypAosi/a in the presence of various 
disinfectants in corresponding .solutions is remarkably 
similar. We arc impressed with the fact that different 
strains of B. iyphoms present certain differences as to 
tendency to clump, and for this reason admit some predi- 
lection for the employment of filtered cultures ot this 
uiicro-organism, but the error from this source we think 
is small, provided that due care be taken to see tliat the 
particular strain employed is normal in all its cultural 
features. If wo now turn to the«»eord of the experiments 
carried out by Major Fowler, and upon which, pre- 
sumably, the above remarks wore based, wo find that for 
one disinfectant the carbolic acid coefficient determined on 
hroth cultures of B. typhosus varies from less than (I to 

niore than 11 as the result of eight recorded oxporimerits 

it is true that these observers say that “ before stating that 
any given disinfectant has a definite coefficient a« against 
a particular micro-organism by this or any other methofi, 
the same result should be obtained in not less than three 
out of five observations.” I suggest, however, that the 
influence of different strains of organisms might account 
in part for these different results, and tnat liefore any 
organism is adopted as a standard organism, espec-ially 
if the organism is liable to (jlump, and has such appa- 
rently widely different powers of resistuuoe as judged by 
the ex}ieriments of Major Fowler, sufficient experimente 
should he carried out to settle the question detiisively if 
poH.sihle. Ah the work rotmrded here was poi formed with 
typical B. roll, the question of strain of organism naturally 
arose — although in this case it is not so important, as my 
fipires are based on average results Dr A. 0. Houstoii 
kindly supplied me with ii senes of typical and o- typical 
coli organisms ; time has not yet ]>ermitted me to imiki' 
a complete examination of tlio" whole of these orguui.sm.s. 
Of those examined the following rtisults^were obtained 
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the jiractical Irork Bhoiild l>e governed by the experimental 
coofneient. It has Ixien proved by several workers that 
the carbolic ikcid eoeffierent of a disinfectant which, tested 
by the Kideal-Walker method against B. gives a value of 
1 1, gives with typical B. edi communis a value of from 
0 to 8. From a number of observationa made on organisms 
of varying resistance to phenol, and from an examination 
of the figure* given by other workers, I do not think it is 
too much to say that in tho majority of cases, if not in every 
case, if oamried out under exactly the same conditions, 
the highl^ the resistance of the organism to phenol the 
lower will be the ooeffioient obtained. B. t^fphosna is no 
doubt the biWJt repreaentative of the fsBoal pathogenic 
orgtiPism, but the fact must not be lost sight of that dis» 
infeotimts will of^ required to kill orgnnwms of a 


The four strains of typical edi examined gave as the 
average of six experiments on each a value of 80. 
One typie^il in every one of the above charaoteristica 
except that it did not ferment cane sugar peptone, 
gave a value of 70. It would apjioar, as far asmese 
limited exjierimentB go, that when working with B, edi it 
is Buflioient to determine its “flaginac” character and 
its Mwer to ferment cane sugar. 

Imese cultural features must, however, be determined, 
as a-tyjiioal ooH (some at least) have very different 
resistances and give quite different carbolic acid co- 
efficients. For instance, Cdi Np. 8 with disinfectant 
Ball, gave a coefficient (one experiment ^y) which was 
nedrly as high as that which B. 

thread method.^A . nit^mhet of '^peritnorits were 
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inft4e with the thread JueOiod, uBlngl^houir old oultur«« 
of B, toii wmnimi« grown on agar, mth thn general ^talt 
that ooefBoieatd oonapiotioualy lower than those given 
by the drop method were obtained. ^ This ia quite in 
nnoordanoc with the work of other olgirvew. A raodtfi- 
eation of the thread method was trw?dij®|der to asoe»i)ain, 
if poaeible, if the diainfeotanta oontuxISig eoap had any 
power of removing and penetrating the dried orgamo 
medium in which organiams might be embedded. IlSie 
mo<iiiied method waa as follow$ : Standard aterile silk 
tlireada were placed iu Btandard broth, which was then 
inoculated with the organwm and incubated. for 24 hours 
a t blood heat. The threaaa were then removed and hung 
Hingly over a eterile wire suspended maide a sterile beaker 
ana covered with a atorile Petri dish. They were then 
placed in the incubator and dried at blood heat for 24 hours 
— the subsequent proceedings were as in the ordinary 
threa<l method with naked organisms. The method 
of working gave with the majority of the emulsion-forming 
saponaceous disinfectants a obnspicuously higher co- 
cflioicnt than docs the ordinary thread metnod, and gave 
far more uniform results. It is, I think, also a little more 
iinalagous to the conditions which might bo met with in 
praotiool disinfection, when the organisms are always 
imbedded in h more or loss resistant organic medium. 

The following results were obtained by the two methods, 
the figures representing dilutions effective in 12^ minutes 
as bemre. 


Tablk X. — Thread method. 


Blulnieotaiit. 

TiUutlon. 

Agar. 1 

1 

1 

i 

Brotli. 

Car boil 
coeffle 

Agar. 

r. nod 
iunta. 

Broth. 

Phenol 

70 

40 



0 II s. 

120 1 

100 

1-7 

2-5 

I>— 1 

145 1 

100 

2-0 

:i-S 

1>— IX 

70 

60 

1. 

1-5 

K 11 

1 not 1 

effflt'tlvp 1 
in tlie time. 

1 





In the light of these experiments, let us consider whether 
the Hideal- Walker method or any other modification 
of the drop method carried out on naked organisms is a 
I’oliablc guide to the germicidal efficiency of a disinfectant 
when used for practical purposes. The answer to this 
has been — No, but it is the best test we have at present, 
and it gives a very good idea of the relative value of disin- 
fectants. Further it has been stated that it can be 
modified to meet the requirements of special cases. I 
would ask those who say this to give any instance whore 
disinfection was required which was not a “ special case,” 
or any instance of bacteria living without organic matter 
to live on. What modification would a borough engineer 
call for, when ordering disinfectants in bulk for putting 
on the roads, pouring down gullies, flushing urinals, or 
treating refuse hea(>s? This plea for modification for 
K|>ooial oases is, I am quite convinced, absolutely imprac- 
ticable, it would load to endless trouble and discrepanoies. 
and be desirable neither from the consumer’s nor from the 
manufacturer’s point of view. Let us first consider the 
question as to the utility of the Rideal-Walker coefficients 
from the commercial point of view. Disinfectants are 
lieing bought and sold at present on this coefHoient, Is 
this always fair to all disinfectants t The tendency of 
the germicidal values of the high-oloss ooal-tar disinfectants 
in the presence of some forms of organic matter, is to 
anprodlfti one another, and even in some oases to actually 
change places in order of merit as shown by the tables. 
The points of greatest difference coincide with the value 
obtained in distilled water. 

To take a concrete instanoe, a diainfeotant A costing 2s. 
Iier gall., has a Rideal-Walker value of 7, and another, B, 
at la. per gall, has a coefficient of 2. In the one case 
seven units are obtsiifted for 2s., in the other four units for 
2s. A is better than fi. Now introduce 4*8 per cent, of 
solid fcscal mattet^to tbo test, dud let us suppose we 
ooefficienta of 2 and IdS respootively,^*.®^, in A one obtams 


two units for 2s., and in B, three units tor 2s„ or R is 
better than A, Is it fair to B to ssU or buy on tho 'Ctidm* 
Walker coefficient f Another instance of the iin|t^b 
billty of relying upon the drop method in water, Id a 
common form of specification for the supply cd disin- 
fectants for use in the county borough. For iustance, 
at Brighton, the schedule for the sup^uy of disinfectants 
runs — ^rbolio acid — To contain af least 95 pot cent, 
of tar acids, to bo of the quality commercially known as 
No. 5, free from tar oils, containing at least 10 per cent, of 
an available orystallisotl phenol, and to be wholly solttWo. 
in twice its volume of a solution of caustic soda of sp, gr. 
of 1-070.” 

Contractors supplying disinfectants t<.> meet these ocm- 
ditions, could, and i have no doubt do, supply artkiles of 
widely different germicidal value, and the introduction 
of a guarantee of germicidal efficiency is not only desirable, 
but in view of the importance of mimicipsl nisinleotiou, 
absolutely essential. Jjot us for the sake of argument 
introduce the words ” shall have a carbolic acid coefficient 
08 determined by the Rideal-Walker method of 045.*’ 
In other words, what is required is an acid or mixture of 
acids eq^ual in efflemnoy to 96 per cent carbolic sold. Now 
the oaroolio acid coemoient of cresylic acid is about 2, 
HO that one contractor might supply an article containing 
96 per cent, of real carbolic ooia, another 10 per osnt. of 
carlmUc oiuil, and some 60 per cent, of cresylio aoid, both 
would have about the same apparent efficiency. Intro- 
duce a ffloces emulsion, however, into the test, and tlm 
cresylic acid mixture at once falls below the 95 per cent, 
phenol. It is obviutiH that the two substances osnnot 
he compared as to their real value by their action on naked 
organisTUB. Incidentally it may be mentioned that I havt 
under invcBtigation at present a method for determiniimr 
the proportions of carbolic acid to cresylic in a mixturp 
of those two Bubstanooa by observing the difference m 
germicidal value iu organic matter (milk). If we disre- 
gard the (‘.ommeruial side of the question and look upon 
the carbolic acid coefficient as a guide to the qufuitity 
of disinfectant wo slioiild ufe for any practical disintoctimi, 
it can l>e clearly Been that, if we disregard the possible 
infiuonoc of organic matter, wo run a grave risk of not 
iiHing sufficient disinfectant, and this is true even when 
we allow a very large margin of safety. Nobody will 
deny that it is desirable to introduce organic matter in 
some form into the drop method test — the question if 
what organic matter, and what quantity, Fssoes h to 
my mind the type of all organic matter that requinw dis- 
infection. If a disinfectant will disinfect f»oes, 1 think 
we may safely infer that it will disinfect -blood, pus, urine, 
or any other common organic fluid. 

If various dilutions of a disinfectant, mixed with various 
definite qualities of a perfect emulsion of fveces, had octe- 
sistently a carbolic acid coefficient of at least 19, whatei^ 
quantity of feooal solids was present, provided the same 
quantity of faecal solids was present in the oontrol, then 
1 should have no hesitation in saying that the disinfectant 
had an efficiency coefficient of at least 10. But faeoes vary 
very greatly in composition, especially as regards the fat. 
We might take the average oompositioii m fieoes, and 
decide tiiat a certain quantity of such fasoes should our 
standard organic matter. But it would be ImTOSuble 
to insure a supply of such average feeces, and furihsr, 
apart from the disagreeableness of working With euch 
a medium, consistent results cannot be got even with 
careful grinding and mixing, unless we averagp up a oon- 
sidorable number of expecimonts. If fssoos oaAob ou used, 
can we use a substance in the place of fusees that will give 
the same result ? 1 have already shown that with oartsin 
disinfectants the curve obtained from fwoes of a given 
composition lies between the curves obtained from 
separated milk and whole milk. M>lk can be obtained 
praotioally anywhere; it contains no lumps, it gives 
consistent results, and by the use of separated, or 
poor, condensed, skimmed, or condensed milk, |ta 

composition con be varied at will. Its analysis is mrokax^y 
simmer and more accurate thun any other netunu;oggeuio 
fluid; 1 believe it is possible to divide on g comp^i^ 
of milk which will exactly repreMt, with mmm to jlie 
influence on germicidal action, an eqiiel of 

acreage fttcai matter. What the eoiK^|iogiion of 
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railk should be, or what is average fteces, or what quantity 

solid matter shoiild be taken* 1 do not at present feel 
hi a position to sug^t. My present feeling is that we 
should if we can ii^tate faces, find out the lowest limit 
to which the coefiloient of each disinfectant can bo driven 
down by the addition of our artificial fsToes, and that 
we should then give the disinfeotfint credit for this value 
and for every value above this right up to the value in 
distilled water. This, I think, would be fair to those coal- 
tar disinfeotonts with a high Rideal -Walker value, and 
which are so very effective in the presence of small quan- 
tities of organic matter, and would give ua some idea 
of a relative efficiency of disinfectants as judged by the 
drop method. 

Even if we introduce some organic matter into the 
drop method, the question arises as to whether it is safe 
or expedient to judge disinfectants upon the results of 
one particular method of working. In other words, can 
the efficiency of a disinfectant be expressed by one figure. 
Desirable as this may appear, at least from a commonsial 
point of view, I ])ersonally do not think it possible. For 
instance, I do not think we can entirely ignore the results 
obtained by the thread method, or a modification of this 
method. This method, whatever its failings may l>e, at 
least indicates that there are certain conditions iiridei 
which oortain disinfectants more nearly approach the 
germicidal value of carbolic acid. And those conditions 
in the case of more or less naked dried organisms on 
animal and vegetable tissues arc likely to be met with 
very frequently in practical disinfection. 

fjan the efficiency of a disinfectant be expressed by 
more than one figure ? Hero I see no insurmountable 
•difficulty. Analytical chemists are in the habit of judging 
the value of articles by not one figure, but by a whole 
of figures— in fact few, if any, articles are judged by 
the result of one test: why then should bacteriologists 
be bound down to one tost if that test be shown to be 
inadequate? I submit that it is impossible to assign to 
disinfectants on figure which will represent their relative 
•or absolute efficiencies, but thftt wo may by, a combination 
of the drop method in water and in organic matter 
with thread methods, assign to disinfectants a series of 
figures which will more or loss indicate their relative 
•offioienoies as tested against the particular organism 
used. 

In oonolusion I must tender my best thanks to those 
medical officers of health who have supplied me with 
information as to tlie quantity and nature of the disiii- 
infeotants used in their districts, and the purposes to which 
they are apfdied ; to Dr. A. C, Houston for supplying me 
with a scries of cultures ; to Mr. L. Coodban for imdung 
«ome of the analyses in connection with tills work : and 
to various manufacturers for seudmg me samples of 
•disinfectants. 

Discussion". 

The Chaibhan said tliat these different disinfectants 
most probably consisted of varying quantities of soft 
soap, hard soap, more or less water, and a little cresylio 
or carbolic acid. He should like to know whether the 
organic matter was determined by drving at 1 0(K' ; under 
«uch conditions carbolic acid would volatilise to some 
extent, and Uie soap and other solids would remain 
behind. He did not think it right to replace fonies, 
which was the ultimate substance they wished to disinfect, 
by milk— 4 substance of very different composition. 

Dr. A. Wtntkb Blyth thought it was very creditable 
to the Royal Sanitary Institute that, when a report was 
put forward somewhat prematurely, they had the courage 
to withdraw it. This was done lieoause the Disinfectant 
Committee believed certain points required further con- 
sideration. One of the chief points of the paper seemed 
to be that a considerable amount of organic matter 
-altered the relative values of various disinfectants. Those 
engOfl^ in the manufacture of tar acids and other dis- 
infectants knew that it was of very great importance to 
;get tome standard test. He was sure that Messrs. Rideal 
and WaUiirr would be the lost to consider their proposal 
.18 final Ko doubt» like all testa when first proposed, it 
was sutoeptlhla of improvement, 


Dr. Mabtin pdktted out that the credit of finding a 
rational standaid method of comparii^ disinfectants was 
due to Messrs. Rideal and Walker. Most workers agreetl 
that the same organism must be employed for the com- 
parison. The some temperature was essential, for Miss 
Chick’s reseeroheis had shown that different disinfeotants 
had varying temperature coefficients. Again, the number 
of organisms must be constant in a series of experiments, 
and a standard time must be agreed to, booauso the influence 
of dilution upon the time taken to kill bacteria varied 
with different germicides..^ Mr. Blyth had put it at 
12^ minutes. It was necessary, therefore, to have the 
same organism, the same nifmoer, the same temperature, 
and the same time. He was in complete agreement 
with Mr. Blyth on the question of organic matter. They 
did not want to disinfect drinking water, but messes 
containing much organic matter. Prom experiments 
which had taken place under his inspection he could con- 
firm the results represented on the curves for such suh- 
stances as milk. One of the test conditions they would 
have to consider would be stools from infectious diseases 
such as typhus. Every chemist would realise that the 
effect of an oxidising disinfectant or of one forming 
precipitates in presence of organic matter would h** 
greatly diminished. DisinfcctantiS were readily absorbed 
by porous matter such as animal charcoal. All tlu' 
emulsified disinfectants were made of the higher crcsols, 
together with soap or glue, or something of that nature, 
to keep them in suspension. He did not wish to depreciate 
tlicm ; they were very useful disinfectants, but it was 
necessary to find out what their real value was. Twenty 
years ago both Behring and Esrnarck experimented witli 
Pearson's croolin, in presence of fmees anrf of blood seruin, 
and obtained the same results as Mr. Blyth diil. 
As regards the suggested standard, he hod, personally, 
an objection to using milk instead of ffleoes, because lor 
some purposes, c.g., a sporing organism, he would have 
to standardise against mercuric chloride and not carbolic 
ocid. With fcBoes it was possible to approximate towards 
accuracy by utilising emulsions made with constant 
amounts of dry sterile faeces. Dry faeces were un- 
objeotionahlo and gave consistent results, and possessed 
the advantage of being one of the types of organio mattci 
to be dealt with in practice. 

Prof. Kenwood said that Prof. Hewlett and himself, 
almost immediately after Dr. Rideal and Walker’s sug- 
gestion was made, criticised it aidversely on the score 
that it did not include organic matter, and he thought 
now that the authors thomselvos were convinced of the 
necessity of including organic matter in a test of the 
germicidal powers of a disinfectant. It might be ot 
academic interest to learn that certain naked organisms 
were killed by disinfectants of certain strengths, but when 
those strengths were advertised and used for trade purpost■^^, 
they gave a terribly misleading conception to the geneial 
public and to purchasers of how these disinfectants should 
be employed in practice. The author asked whether it 
was fair that disinfectants should be bought and sold 
under the Rideal- Walker test, and conclusively showed 
by his experiments that it was not fair, and that, until 
it included organic matter, the method was not of 
real value. If disinfectants were to be purchased on 
the Rideal-Walker basis, there was one which fw sur- 
passed all others, and was much cheaper. He meant 
permanganate of potassium, which was the disinfectant 
par exc^enf* by the Rideal-Walker method upon a naketl 
germ, whereas in the pretxmce of a little organic matter 
it figured very badly. Mr. Blyth first of all pointed out 
the marked effect which fat had on all these disinfeotante. 
and he had confirmed his results upon milk. He agreed 
with Dr. Martin that fasces was undoubtedly #ie best 
medium to work with. The author had shown that with 
oven 7 per Cent, which in his opinion was not an exicessivc 
amount of solid matter, all the disinfectants in the first 
two groups were prootioajyiy equal If he had carrivtl 
the experiments on with a little more organic matUu , 
doubtless they would have been almost, if not quite, 
identical In an endeavour to ascertain what matexiai 
other than fasces could be used f« standardising dis- 
infectants, he had experimented with imr and found that 
that had too little disturbing effect* tm doubt due to 
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it* Ireedlom from fat. On tho ofher band. Hewlett 
and Kimeelf bi^ been recently conducting expmments 
on pue, and with this the diemfeotant* in the that two 
group* had coeffleiente of about 2. The great levelling 
•effect of pn« was explained by the fact that it contain^ 
a litfge percentage of fatty matter. It wa* perfectly 
obvious to him that it was not right to demand that 
dufinfectant* should always be ujwd at the strength 
found necessary to disinfect ffeces. Considerable waste 
would result, and therefore he agreed with Mr. Blyth’s 
suggestion that for each disinfectant a series of factors 
was necessary to determine what was its real value under 
varying conditions and cfroumstanoes. 

Mr. C T. Ringzbtt said with respect to fat it must 
be home in mind that most disinfectants with which 
the author experimented were those of an emulsified 
character, which, when diluted with water, immediately 
split up into their aqueous portion, and the oily portion 
•cemstituting the active primuples. These woula vary 
with each preparation. The interference of the fat wm 
brought about doubtless by assimilation of these oily 
partiolra with those of the fat present in the mixture, 
and this was one of the most disturbing factor.s in ascer- 
taining the germicidal value of such preparations. Fatses, 
apart from the disinfection of stools in infectious cases, 
was not a matter of much difficulty, and could be done 
•quite well by the use of common limo. All that hod to 
be done with the faeces of town and country was to collwit 
it, remove it, and dispose of it. Th(^ question of dis- 
infection did not arise on so large a scale, 'fhe haotorial 
method of testing disinfectants was open to the cardinal 
'objeotion that it did not the real disinfectant value, 
but only the relative germicidal values under the particular 
set of conditions observed, and those did not simulate 
the conditions under which disinfectants were used in 
practioe. There was no absolute scientific test for ascer- 
taining the relative values of disinfectants, and oould 
not be un^ they had grater knowledge of their nature 
and constitution. Bac^teria were not themselves infoctant*. 
•only the agents of their production, and nothing was 
known with certainty of the precise (foiiditions under 
which they wore produced, or of their constitution. 
Tho relative values of disinfectants could not be measured 
by germicidal jxiwer under an artificial set of conditions, 
but only by the determination of all contributory chemical 
and physiofd qualifioations and disqualitkiatlons. The 
germicidal value was of imi»ortance, but the antiseptic 
value was eoually imjiortant, and more important still 
wa« what might be called the “oxidative value.*' All these 
nropertios. however, wore of mere Uimporaiy value, 
tiecause in the end tho organic matter containing tlie 
infootant must be disclosed of by oxidation, either rapidly, 
as by oombuBtion, or. more generally, in tho natural 
manner by the action of the very raioro-organisms to 
which germicides were fatal. To that extent, therefore, 
the use of strong germicides was objectionable, because 
they prevented the natural operation by which ultimate 
purity and freedom from infection would lie secured. 
The relative values of disinfectants primarily depended 
upon their ad^tility to tho required purpme, and no 
bacterial test afforded an accei»table basis for comparison. 
One strong objeotion to the bacterial test was the im- 
possibility of standardising the culture, upon which 
subeeq^uently everything depended. The most ex|)ert 
bacteriolodst could not guarantee the purity and unmixed 
nature of the organisms. Another difficulty was the 
varying chemical and pliysical actions of the disinfectant, 
not merely on the organisms themselves, but also in rofl^:t 
•of l^e culture medium. Combination, coagulation, 
precipitation, obscuration wore all ex])orienced in practkie, 
and TO result* were only of value as regarded the one 

{ ire nation in question. For the last twelve month* Mr. 

1. C. Woodcock and he had subjected tho Kideal- Walker 
test to considerable study, and they fonnd that while 
fairly uniform result* might be obtained, using the same 
fpreparation and the same culture, by the same experi- 
menter. varying result* were obtained by other experi- 
menter*, ueing the same materials. For examplo, a 
•cortato dieiitffsotj^t ndiich exhibited a relative effudebey 
•of 12*6 and 18 Wapectlvelv a* determined by A., only 
gave 8*6 M determined by B., using the F. /ypAeaa* teet. 


- ♦ -- - ^ 

The ei^oienoy was known to vary acoording a* the hto^ 
waa neutral or aoid. In thi* oaae the hm result HfilR 
obtained tmiim plu* 15 broth, whilat only an efflcienbv 
of 8*5 wa» obtained by the «ame experimenter u«ing 
neutral broth. When tested Maiaet B, by the same 
ezpeurimenter, the relative ef^ienoy oame out at 4*7, 
With certain other disinfectant* identical reeult* were 
obtained whether the broth wa* neutral or acid—-*, very 
important consideration. It was ^rtlier to be not^ 
that one disinfectant wouU show a superiority a* com- 
pared with one organism, but an inferiwity when tested 
against another organism. Finally he would call att^tion 
to a remarkable experience. A certain liquid of etrong 
germicidal value was determined to have a relative 
efficiency of 8‘5. It was then split up by oheniioal 
extraction into two parts, constituting 27 wd 73 per 
cent, respectively ; tho smaller portion, when tested in 
precisely the same way, showed an efficiency of only 1 * 8 , 
whilst the 73 jKir cent, gave a fi^ro of 3*6 only. Another 
liquid with an original relative efficiency of 10 wo* similarly 
split up, when 16 par cent, showed a relative eff^iency 
of 3, whilst the other 85 per cent, showed a relative 
efficiency of 8*5. Ho felt quite sure they would never 
arrive at any chemical or otht'r standard for determining 
tho relative value of nil disinfectants. 

Dr. S. RinSAT, snitl tho paiier resolved Itself proctlcallv 
into (!) a recommendation ot carbolic acid as a standi, 
and (2) of ex|w*csHing tlie efficiency of a disinfectant a* a 
coefficient of such standard, in the way originallv intro- 
duced by Mr. Walker and himself. Mr. filyth had brought 
forward a certain amount of destruoTive* criticism a* to 
the incomplctenens of this test alone, but he had suggested 
no alternative, but contended that, in addition to this 
test, another should be simultaneouRty carried out, in 
which organic matter was purposely added. Instead 
of fieces, a mixture of separated and whole milk wa* used, 
and the author contended that this mixtnre would give 
a result which was similar to that of fsooes. He had not, 
however, produced this mixture or shown that the curve 
was identical with that of fasces, bnt had relied on a 
diagram of his tests indicating that faioes influenoed the 
coefficient in an intermediate way between whole and 
separated milk. The expression *“ average fieoes was 
somewhat startling, and he could not understand what 
was meant by such a mixture. He differed from Dr. 
Martin in considering that ffloces was a material whioii 
could be used a« a standard in any test. He thought 
Mr. Kingzett was correct in saying that it was not the 
disinfection of typhoid stools that all these tons Of dis- 
infectants were sold for, and, moreover, a typhoid stool 
was not normal or average fficcas. They got from the 
paper the idea that the Rideol-Walker teat wa* necessary ; 
and, secondly, that this substitution of a mixture of milk 
to imitate average fsoces was a corollary to the first te*t. 
But why should this be ? It could only be in the Umitari 
number of coses in which tho disinfootant* were to bo u»ed 
in 1 ‘ontact with feccos ; the result of introducing organic 
matter, whether milk or fiuces, into a test wa* to bring 
closer together the carbolic acid coefficient* for the 
different tlisinfectants. No one had put fmwwrd any 
medium which would separate the different classes of 
disinfectant to a greater extent from another than when 
the test was oarri^ out as originally suggested by iUmaelf 
and Mr, Walker, viz., in the presence of distilled water. 
Tlie modified test, therefore, had the effect of bringing 
the disinfectants closer together in numwioal value 
instead of separating them; but surely if%he Bi^al- 
Walker metbem did not separate the vamus disinfectants 
sufficiently, they ought to supplement that test by one 
which would scpi^ate them stiU further from one anotlW. 
It must be obvious that if the naked baotorja*' are 
sufficiently enveloped in fat* and other organic matter, 
they are more difficult to kill by all disinroetants. By 
pushing Hr. Blyth'a argument ^ enough, one getf to 
a oanqiitioa when the bacteria nre so proteoted that 
the oarbolio ooeffLoient* for all the diatnfeotants lire 
identipal. He a^eed with Dr. Martin t^t theire ahcmid 
!:» uniformity, imtever tost was adoptech but it *«C!|n^ 
a pity thoA a test which had been a^pted by 
Office, the Nnvy, several of tiie Oolonies» and Mnnkilpal 
authorities in this country, even if it wh* not per^t« 
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^ould bo dinploced by Koino other test based on slender 
mdence and of whloli they knew comparatively nothing. 

Dr, Homukvtli.e said lie was glad to find so many 
ajcireed that some such standard test was necessary, and 
also that there should be an addition of organic matter, 
HO as to meet, as far as jKJSsible, the conditionK whioh 
obtained in practice. It was required to compare various 
fiisinfeetantft on the market with regard to their germicidal 
♦•ftioienov ; to his mind that was the only jwint of import- 
ance. I'here were other qualities in disinfectants, but 
he held that the destruction of yiathogenic germs in all 
oases assumed the premier position. If they wore going 
to standardise disinfectants, chemists would agree that 
one of the first requisites was that they should deal with 
standard reagents, and standard sulistancets, Mr. Walker 
and he had found that it was possible to obtain a substan- 
tially standard organism by adopting a standard broth 
and growing B. typhosns under uniform conditions — an 
organism whioh constantly produced fairly uniform 
results. With regard to the addition of organic matter, 
he had listened with interest to Mr. Blyth’s exjierimciits 
on milk, and had considered the question of fat.. No 
doubt fat in milk did diminish the coeflicients of a nnml)er 
of coal tar products, but he did not know that milk 
Avonld ever come liefore thorn for disinfection. Moreover, 
the fat in milk differed so much cliomically, phj^sically, 
and biologicailv, from faecal fat, that he u tis not prci^ared 
to accept millk as a substitute for fieces. He did not 
think it possible to got any form of fmcal material of even 
an ajiproximately uniform composition. Until something 
definite was known about the effects of such bodies as 
mucin, gelatin, blood, and hny other substances which 
could be obtained in the simplest form possible by experi- 
ments of the type Mr. Blyth had described uixiii the 
coefticieuts of the coal tar ^iroduots, they wore not in a 
fiosition to adopt a standard material. Mr. Walker 
himself, and l)r. Kenwood had protested against the 
employment of fmees. In a particular typhoid stool 
1 here were often sloughs and portions of intestinal mycous 
membrane, and in another there might be a large hremorr- 
hage resulti ng in coagulated blood, but nothing m milk 
would represent such conditions. The same must be 
said of certain dysentery stools containing 90 nor cent, 
of mucin. T’o apply principles of disinfection, nosed on 
c.\periment8 with milk, to such conditions os these, he 
cpiild not accept. 

Mr. A, R. Lino sai<l the author hod left the matter 
<|uit<» open as to the selection of a method, giving data 
on which work could be continued and a method elaborated. 
Many of the preparations on the market wore more or 
less of e<[ual merit as disinfootants, consisting as they 
dill of tar acids and base^s, and the fact that they were 
brought closer together when organic matter was intro- 
iluced into the bacteriological test, appeared to him to 
indicate that the author was i»ro<^ceding on the right 
lines, and he certainly deserved the thanks of iiiauu- 
foctiureTH. . 

Mr. Walkbu said he was afraid that the 

procedure advocated by the author was scarcely calculated 
to advance the movement in favour of stanaardisation ; 
this procedure, quite apart from the impossible material 
used as a source of organic matter, was one which, in his 
opinion, could yield no uniformity of result from day 
to day, even in the hands of the same investigator. Then 
as regards the use of milk, if tlic introductiem of organic 
matter was (desired to make the conditions of the test 
resemble more closely those known to exist in preotioe, 
why suggest milk Any attempt to reintroduce the 
now universally discredited “ thread ’* method wae to 
lie deprecated. ^ Von Oerlaoh referring to results obtained 
on transferring the medicated threads to sub-oulture 
tubes hod admitted that “ he had to ascribe the absence 
of growth to insaffioient washing of the tlireads, as aub- 
Hoqiient moowlation with vigorous cultures proved : 
and anyone familiar with the structure of the silk cell 
would appreciate the difficulty of attempting to eiimmate 
tho inhibiting action of the disinfectant absorbed by 
capillarity, without washing away the coating of bacterial 
cmulsiom 

Mr. G. C. JoK«8 asked the author to accentuate one 


•r 

sentence in the pifper. He had made the astemishing 
assertion that this question of the standardisation of 
produotB whioh were sold in this country to the value of 
many thousands of pounds annually had been referred 
to a* committee on which there was no representative of 
the commercial side. 

Mr. E. OnoHARP wrote “ The employment of such 
objectionable substances as normal fwices would militate 
against the general adoption of any standard method 
involving their use — fteces ^requiring disinfection are 
usually abnormal ; but ML Blythes suggestion that 
they can l>e replaced by g mixture of w'hole and 
separated milk is very valuable for exjieri mental purposes 
It does not apjiear easy, however to obtain a utandaid 
sterile milk, and the fat, which the author considers a 
most imfiortant factor, is its most variable constituent. 
In NO far aw bacteria arc protected by the presence of fat, 
it is obviouH that phenol and tar disinfectants are moi*e 
valuable, os they are able to penetrate a fat envelope. 
The Rideal-Walfier method was devised, I believe, as a 
primary sorting test, to inoludc all classes of disinfectants, 
and as the possible basis of some legal control over their 
sale. The introduction of large quantities of organic 
matter into the test at once defeats this object by elimmal - 
ing a numlier of valuable germicides, including some 
capable of destroying spores whioh resist most of the 
‘ coal-tar ’ disinfectants. It i« difficult to agree with 
Dr. Kenwood that permanganate is the disinfectant par 
excelience by the Rideal- Walker tost, as the amount of 
organic matter present in this methoil (I drop of broth 
yior c.c. of diluted disinfectant) is sufficient to render 
inert very dilute ]j>»crinaiigauate solutions. From Mr. 
Blyth’s results W'lth B. coti and ixitossium |H‘r- 
manganate (Table V.) the coefficient would aprwar to 
be about 25 ; many substances give for higher coefficients^ 
as, for example, "chlorine — 220. It should not require 
any elaborate bacterial test to demonstrate that per- 
manganate will not sterilise large quantities organic 
matter. If disinfectants were solely prepared to l>e 
thrown down the drains, there might be an advantage in 
testing them in presence of large quantities of sewage 
matter.” 

Major C. G. Fowler wrote that ho was in agree- 
ment witli the general tenor of Mr. Blyth’s news 
regarding the importance of introducing organic matter 
in tho standardisation of disinfectants, and such a pro- 
cedure had been carried out in the Army Hygiene Labora- 
tory during tho past two years in tho routine examination 
of disinfectants. The phenol coefficient was first obtained 
with a stock laboratory culture, such as the B, Ciili 
comviunU^ and tho result was then ohockod by stan- 
dardising against natural bacteria, such as the B, Cftli 
commumH in fwces. He thought, however, that the 
author was adding too much organic matter, and, by so 
doing, was losing the real relative value of the various 
disimectants. By making use of such strong emulsions 
of fceoes and whole milk, the method put forward practic- 
ally brought all disinfectants into one line, and surely 
tlus was not the object to be aimed for. ML 
Blyth criticised the method used by the writer when 
working with an emulsion of ffcoos (6 per cent.) in urine, 
and coarsely filtering, by saying that the filtrate was 
little better than simple urine. But the emulsion 
of fieces, as used by Mr. Blyth, was little better 
than lumps of fieces. However carefully the emulsion 
was ground, it was quite impossible to get rjd of lumps, 
perhaps not perceptible to the naked eye, but most 
obviously present on a coarse microscopio examination. 
Imagine" ejOch or any of these lumps to contain several 
hundred bacteria within and without their subipimee, 
and the certainty of action of any disinfectant upon them 
was altogether ohecured ; and. again, what an olement 
of chance must enter into the Mnig out of the mixture 
with the platinum loop. The method of coarsely filtering 
was crude enough, but surely the use of such unfilterod 
and richer material was open to more serious error. 
Agaii^ when ©mployiim whole sterilised milk, was it 
posslhle to use it without encountering , lumua, unless 
homogenised f The figures brought with regard 

to the action of separate and whole milk in r^uoing the 
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coefficient figure were in agreeraent witfl hi« o\m cxnori. 
mcnt«, but those obtained when dealing with a fseoad 
emulsion were widely different. Moreover, a 6 per cent, 
filtered emulsion of fteoes was amply sufficient to bring 
(Jo^m the false figures, obtained with a pure culture in 
ilistillcd water, of such disinfectants as mercuric chloride, 
]x»rmanganate, iodine and chlorine compounds. The 
presence of organic matter was not by itself the only 
teason why the coefficient of a disinfectant might show I 
variation. The greatest claim for the use of such material ' 
as fresh fseces was the fact that it contained organisms 
ill their natural coridition a^ environment. The action 
of a disinfectant might be quite difforout on an artificial 
laboratory culture to that on bacteria in their state of 
nature, this being the condition under which practical 
ilisinieotion was required. The constitution and covering 
of tlu» natural bacteria might so vary from that of the 
laboratory culture, os to offer a very different task for 
the action of a disinfectant, putting aside the presence of 
organic matter. To the question, which the author 
fvrtinently asked at the conclusion of his paper, on the 
practical utility of the “ drop ” method as a moans of 
standardising disinfectants, he would most emphatically 
answer in the affirmative. After several years’ trial, 

11 was his opinion that, used in a common-sense manner 
and by an expert, the “ drop ” method of standardising 
disinfectants was thoroughly trustworthy, but reliance 
must nol^ be placed on one kind of examination only. 
Firstly, the pure culture coefficient must bo ascertained, ! 
followed by its trial of constancy against natural bacteria 
in the presence of organic matter, but the amount of this 
latter mnst certainly be limited. He was interested to 
observe that the figure obtaimvi by the “ thread ” method 
was in exact accordance with that found in his own 
c\p<Timents worldng on entirely different linos. 

Mr. M. Wyntek Bja’th, in reply, said he quite agreed 
with Hr. Mytin tbaf ffieoes was far betbsr than milk, 
if they could get it to give gootl rosults. In stendardising 
(hsinfectants with organic inatter the fat must lxi taken 
into account. Plenty of substances contained fat, but 
if the observer avoided fat, standardising with organic 
matter would not be worth more than the Hidcal- Walker 
mcthfal m water. The fs^it that these disinfeciantH 
wen* separated by the Ridcal-Walker method w-as the 
groat objeijlion to it, because it was a false separation ; 
further, its use as a commercial standard W'as cutting i 
out of the market, he believed WT<mgIy, old-fashioned 
disinfectants containing large quantities of carbolic acid 
or crcsylic acid, which gave in organic matter, or matter 
containing abnormal or normal fieces, the same irr nearly 
the same efficiency value os in water. It was not always 
required to diamfect fences, but many varwxi matters. 

He quite agreed that it would be os well to start this 
jiroblem at the other end, and, instead of taking com- 
plicated bodies like milk or faeices, to take simjile bodies 
and work thorn out ; but in the meanwhile the Kideal- 
W'alkw values were lieing used commercially, and one 
of his main objeota was to call the attention of buyers 
of disinfectants on the Ilidcal-Walker figures to the fact 
that the presence of organic matter caused the values to 
drop enorinouBly. He wished to reiterate the fact that 
this was not in any way an attack on the work of Messrs. 
Hideal and Walker, but only on the uses to which it had 
been put. He quite a««ed with other speakers that 
theirs was a most admiraole method, and hojied they would 
make further experiments, in which they would introduce 
large quantities of organic matter and fat. 

Mr. WvjtTlPB BliYTH wrote, in reply to Mr. Orchard 
“ The vUiations in the composition of normal and abnormal 
fofces, a« wen as in the oOier organic mixtures requiring 
disinfection m^es it eseential that the bottom limit 
to which we can force the germicidal value of a dis- 
infectant by the introduction of fieces or artifioiai fajces 
should be Icnown. It is easy to get a standard milk { 
ail that is necessairy is tb get a normal milk rich in fat 
and lireak it down by the addition of separated milk. 

I quite agree that |he coal tar disinfoOtante are valuable, 
but their vOJue is not indicated by the Eideal-WaTker 
figures.'’ 


In reply to Major Fowler, the introdttotten of 
large amoimt of organic matter does not by atty tneans^ 
bring all disbilootants into one level line, am if it ^d ^ 
would not matter, for if two things are equal wlw caU 
them unequal ? On reading my paper Major Fowler 
will see that his remarks as to lumps and embedded 
bacteria are not applicable. 

“The portion of my pajier which dealt with organfe 
matter is an attempt to study the infiucnco of organic 
matter uiwn germicidal value, ajmrt from any variations 
in the organism used. On this account a pure culture 
of a definite organism was taken. 1 fully recogniao that 
natural bacteria have not the same resistances as labma- 
tory cultures : unfortunately in a standard test the first 
nwiessity is a standard organism, which, it requires no 
argtmient to pr ove, cannot be a natural fiecal organism.” 


THE DKTANNIHATION OF SOLUTIONS IN THE; 
ANALYSIS OF TANNING MATERIALS.* 

nv OR. . 1 . OOBDON PARKUR AND H. QARNBB BURKUTT, B.S0. 

(Contribution from the l.iondon Leatheij Industries 

TjalH^ratories. Horold’s Institute, London.) 

If there is any point- upon which the members of the 
International Association of Leather IVadcs' Cbemlfte- 
are jierfeotly agreotl, it is that the inrosent Cffioial method 
of detannising solutions for analysis (»,e., the use of 
urichromed hido-powdor in tlip filter bell) is extremely 
unsatisfiK^tory. In order to meet with these diffioultiei, 
various proposals have recently l>een made to modify 
the present system of analysis, but notably by Dr. J. 
Paessler (Collegium, 1906, 234— -236) and by Mr. F. 
Kojiecky (Collegium, 1906, 199—203). The former 

proposes the use of a lightly cUrorned hide-powder of his 
own manufacture in the filter boll, whilst the latter advo- 
cates a heavily (diromod and neutralised powder of his own 
preparation, used with a. definite quantity of acetU^ acid, 
and with a maceration method. It seemed d<»iirable 
that the claims of these two powders should be investi- 
gated by others than the makers of them, and hence 
the authors proceeded to do a series of comparative 
analyses, the same extracts being analysed by the official 
inethwl and by the methods of Paessler and Kopeclty,* 
using powders prepared by them, ik The results of these 
analyses are shown in the tables below. 

It has long been recognised that hido-powdor is capable 
of absorbing many non- tannin substances, and nonce 
it is clear that as long as tannin is estimated gravimetri- 
oally by the difference between the amounts of “ soluble 
solids ’’ and “ soluble non-tannin matters,” the most 
eorroot result will be that which yields the highest per- 
centage of “non -tannins,” so long as the residue is proved 
free from tannin and soluble hjde substance. With 
the varifius chestnut and oak wood extracts first 
used, the method of Kopocky appeared to be very 
promising, being convenient to wort and giving, os the 
figures show, distinctly higher rosults in non- tans, l^eii, 
however, tried upon a hemlock extract, even with the 
increased amount of hide-powder reooni mended by 
Kopeoky (40 grms. wet), the non-tannin filtrates clearly 
contained tannins, and this tannin was not removed 
even by extending the time of maceration for another 
hour This is also evident in the lesults obt(pned. 

The same difficulty occurred later in the snalysis of 
quebracho extracts by this metliod. tho non-tannin 
filtrates when tested with a 1 fier cent, gelatine, 10 per 
ooiit. salt solution, showing at once the presence oi Ur 
considerable amount of tannku 

Further, in tho analysts of various sulphited extract# by 
Kopeeky's method, it was clear that something was wrong. 
As Kooky’s powder is neutralised, it is tteoessary to 
add acid to tho solutions for analysH kbd its maker 
recommends the use of 5 grms. of acetic acid per litre. 
This acid causes odmplications which are very ohvlous 
in the detaimised solutions. As soon as tlte solution« 
sre pipetted off and the evaporation commenced, the 


* Taken os read. 
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liquids bogin to show a darkening of colour, iirst deep 
Grange, then brown, and finally black. After adding 
•50 c.o. of distilled water and evaporating again to dryness 
(as Kopeoky suggests for driving off the last traces of 
acetic acid), this colour was intensified. This blackening 
also occurred with the undetanuised solutions, though 
their first colour made the change less obvious. What 
is the exact cause of this phenomenon is a little difficult 
to state. Kopecky, in writing to one of the authors upon 
inquiry, suggested tiiat the blackening was due to “ traces 
■of iron which oxidises and forms blacks with the traces of 
gallio acid always present in non-tan filtrates,” the 
oxidation becoming {^ssible when the sulphur dioxide is 
tlriven off by the action of acetic acid, or that some 
“ snlphurio acid or bisulphates might be prewmt in the 
c.xtraot which would cause the residues to char.” Both 
these BiiggestionB seem rathoi improbable. Other 
suggestions to account for this arc that the acetic acid 
acts upon the sulphite compound in the extract, driving 
off sulphur dioxide, and forming sodium acetate, which, 
acting upon the tannin and phenolic non-tannin bodies, 
caused oxidation and blackening ; or, tliat the acetic 
acid dissolves out chromium from the powder (sec Mow), 
partly, at any rate, as chromium acetate, which acts 
upon the tannin and phenolic non-taimin matters, pro- 
ducing readily oxidisable compounds. It is quite possible, 
of course, that both these, and other causes not suggested, 
might oombine fx) produce the effect noted. Whatever 
the cause, however, it is clearly uudosirablo to use solutions 
acidu]at<cd with acetic acid for the analysis of sulpbited 
extracts. It should be mentioned, i>erhans, that even 
the aulphited extracts were not ooiiipletely detannised 
by Kopeoky *8 jpowdor 

1. Variom Chestnut Extracts, 


Method of Non-tauniiiB 

Detannising. per cent. 

. Kopecky J 1 *9 . 

Paessler 9*9 

. Kopeoky 11*3 

I.A.L.T.a 8*1 

Paessler 7*3 

. Koi)ecky 8*.'10 

I.A.L.T.C. 7-0 

, Kopecky ^ 8*7 

I.A.L.T.C. 7*3 

2, Various Oahvood Extracts. 

. I.A.L.T.C. 

14*8 

Kopeoky 

18*8 

Paessler 

12*3 

. I.A.LT.C. 

14*7 

Kopeoky 

14*4 

Paessler 

12*2 

. Kopecky 

16*9 


13-3 

3. Valonia Liquor, 


I.A,L.T.C 

7*2 

Paessler 

6*8 

Kopecky 

6*3 

e 

4. Qambier, 


Kopeoky 

18*4 

I.A.L.T.C. 

13*3 

5, Spent Tan, 


Kopecky 

5-1 

I.A.L.T.C. 

1-7 

6. Mangrove Extract, 


Kopecky - 

21*3 

LA.L.T.C. 

20*6 

Paessler, 

20*6 


7. Hemlock Extract, 

Kopecky 24*2 

I.A.L.T.C 16-7 

Paessler 16«l 

8. Quebracho Exlraeta, 

1, (Solid) Kopecky 11*3 

I.A.L.T.C 9*3 

2. „ Kopeckv 8*5 

I.A.L.T.0 6*5 

Paessler 6*0 

f 

9, Varimis samples of Mimosa D., containing hisulpStUes 
of soda. 

1. Kopecky 18*9 

l.A.L.T,C 10*0 

T^aessler 9*8 

2. Ko|)eeky 14*0 

T.A.L.T:C 0*7 

Paessler 9*2 

3. Kojieokv 13*2 

1.A.L.T:c. 9*8 

Paessler 8*9 


As the experiences of tlio aid.hors w'ith KopockyV 
method were so very disappointing, they concentrated 
their attention for the tunc being upon comparative 
detaiinisations with the official nnohromed powder and 
with Poessler’s powder. These resnlts are given below, 
and are the mean of duplicate analyses. 


IMangrovo extract 

l.A.L.T.a 

1. 10*8 . 

Paessler. 

19-2 

o 

20*7 . 

20*0 



3. 

20*6 . 

19*0 

Ohestiiut extract 

1. 

10*2 . 

10*0 



.> 

10*6 

10*0 



3. 

10*2 . 

10*1 

M 

4. 

9*8 . 

9*4 

i!:>iima<^h samples 

1. 

16*2 . 

15*0 

o 

16*2 . 

16*6 

j, 

ii. 

17*2 . 

16*0 

.. 

4. 

16*9 . 

15*0 

•Solid Extract (Myraba) 

1. 

26*8 . 

26-0 

99 ti 99 

2, 

27*9 . 

26-2 

99 9* 9f • * 

a! 

24*9 . 

23*2 

Sumach Extract 

1. 

20*2 . 

18*2 

99 99 

2. 

22-0 . 

20*0 

.p 

3. 

24*4 . 

22*2 

Undesoribed o.\ tracts 

1. 

16-2 . 

12*8 

99 »v - • . • 

2. 

15*3 . 

12*1 


3. 

16*5 . 

16*1 

ff M • • - • 

4. 

14*6 . 

13*4 


I It will be noticed at once that in all these oases, and in 
! all the previous work, the results given by Paessler’s 
I powder are lower in the iieroentage of non- tannins, the 
I usual difference being about 1|^ wr cent., though some- 
times as great as 4 per cent. They are, therefore, even 
further divergent from the real truth than the analyses by 
the official method with the use of nnohromed TOwder. 
This is extremely unfortunate, for Paessler’s powder is a 
distinct improvement up<m the unohromed, in both the 
packing of the filter-bell and in the rapidity with which 
the taimin solution soaks up the mde-powder. Such 
minor improvements, however, are quite overshadowed 
by the unfortunate readiness with which this dItfOmed 
powder absorbs the non-tannin matters, which oatues the 
percentage of tannin to be recorded much higher than it 
really is. As we know our present official method to be 
defective in that the powder absorbs non-tannins as well 
as tannins, it would clearly be very undesirable and 
unwise to modify it by the replacement of unohromed 
powder (bad as it is) by the powder of Dr. Paessler. 

As is well known, the filter method rejects the first 
30--i35 0 , 0 . of the filtrate in order to ^mhuite as far as 
possible the error due to soluble matter in the hide- 
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powder. This error w net completely eTiminated in this 
way. however, and thwo is no doubt that the soluble 
matter from the hide-powder, being weighed along with the 
non-tannin matter, tends to raise the percentage of the 
non -tannins, and incidentally make the result more 
eoiTOCt. Now, with a chromed pow'der it is known that 
tlic soluble matters are usually less, and it anpearexl 
• losirable to find out how far the variations oo8erve<l 
l)etween chromed and unoliromed powders could bo 
accounted for bv a difference in solubility. That this 
could only partially explain the difference m the percenta^ 
of non-tannins commented upon above, was clear from tno 
variations in the extent or this difference j it being 
inffuenced, no doubt, by the nature of the non-tannin 
matters in the various extraois analysetl. 

The authors, therefore, proceeded to do ** blank ” tests 
with each of the powders, first with distill€>d water only, 
and afterwards with i per cent, acetic acid, which is the 
coiioentration necessary in the analysis by Kojiecky’s 
method. It was thought desirable to include here 
experiments with Miller’s cellulose-free hide-powder, 
chromed and used as in the American official method. 
In each case 50 o.c. were piiietled off and evaporated 
just as in the course of the usual analysis by each of the 
methevb. ,The results are staled in llte tables below ■ - 

A.—Solnhilitff of liomhu didiUrd water. 

Kesiduo in mgrms. 


Tanyard Liquors. 


1. A.o.A.C. 
PaoMler 
Kopeoky . 

2. A.O.A O. 


Kopecky . 
4. Kopecky . 
LA.L.T.C 
Pa«»ilt'r 


Method. j 

Non-tans per cent. 

' 1 

1 

1. : 

o 

3. 

1 4. 


&‘7 1 

S-S 

7*1 

6*7 


4*0 


«*4 

4*0 


8*2 

4*9 

e*o 

8*2 


«•» , 

4*8 

8*0 

7*8 


a*4 

4*2 

a*i 

•*4 


2*B 1 

a*u 

8*1 



2-y 

8*0 

8*6 

— 


ft*6 1 

7*7 

6*6 



{>•4 ; 

6*6 

5*4 



5*1 

,.3 

6*2 j 



1. I.A.L.T.C. unclu'omed i-«>wdcr — 
Experiment 1 

A. 

4*4 

.5*0 

B. 
4*5 
5*1 > 

'' 3 

i)-r> 

0.(> 

2. Kop(‘oky’s ]K)\v(lcr - 

Exjicriment 1 

M 

l-b 

M 

1*7 

o. THCsslor's powflcr - 

Experiment 1 

• ^ 

3-3 

3*6 

2*3 

3-7 

4. .Millci's pow<lor (A.O/\.C.) .... 

3*7 

3*7 


• - ^olubifdj/ of pou'derfi lining \ per cent, acetic acid. 

J Residue in mgrms. 

A. a. 

h I.,\,L.T.C. unchromed imvvdcr | J’owdcr swells 

J 1 oo much 1 o 

2, a e s H 1 e r’s lightly chromed I allow the fib 

powder ' tration. 

:i. Kopeeky’s T)o%\(lei 

4. American shnlvc method J-d 


(bO 

ld> 


The results of Table A confirm the view tiial T'aesalor’s 
powder, though less soluble than the uuchrtimcd, is not 
sufficiently so io account for the diff(‘rcnce in the per- 
rentago of non -tannin 8 found in the comnarative analyses, 
and hence that this difference must bo accounted for 
bv the absorption of moi'e non-tannins in the case of the 
chromed powder. Koiwckv’« powder is shown to contain 
much the least quantity of matter soluble in distilled 

" The results of Table B oonfirm what has bmi pnn iously 
observed as to the difficulty of working in the filter-beU 
with acid solutions. In the case of Kopecky’s powder 
the results were unexpectedly high, the increase beu^ 
evidently due to the solvent action of the acetic wid. 
The residues were bluish in colour, and when re-dissolved 
in a small quantity of distilled water answered the ordinary 
qualitative tests for chromium and sulphate. It is dear, 
however, that in the analysis of an extract the errOT 
duo to solubility will occur in the analysis by Kopecky s 
inethodit . . 

The authors now turned their attention to the analyws 
of tauyard liquors, comparative detannisations bemg made 
by the various powders and methods. The results are 
stated below. In the first three tables the iww^r used 
for the analysis by Kopeoky’a method was fresffiy pro- 
pared by one of the authors, following diree^onii of 
Kobeckv, and was uspd in the shake machine. In 
Table 4, powder of K.o|»eky*e own make wm 
his maceration in®wod» and in each case the liquor wm 
incompletaly detamdsed. 


'I'hc figures show u]> again emphatically the immmue 
suiieriority of the American shake method over the filter* 
bell methods in the matter of used liquor analy^, and 
at the same time confirm the oontontion of Kopecky that 
his neutralised i>owder will not give good results unlMB 
the residues are re-dissolved, and corrections mwe for 
ihe free acid, in the way suggeshnl by Professor ^»tor 
(“ Leather lud. Lab. Book,” 126). This process, 4f mode 
into an official decree, would make the analysis of liquors 
a very tedious business, and involve almost molU labour than 
js justified by the value of the results. In a well-rej^ulated 
tannery, however, the acidity is kept approximately 
constant at different stages, and the diffiouity might w 
overcome by making an average correctiofl which should 
bo checked every few weeks in the manner suggested. 

The advantages of the American shake method again ^ 
came out strongly in the analysis df used liqhCCT which were- 
known to contain practically no tannin^ Tha analysea 
are us follows ^ 

tSpenf Tavijtird Liguora. 

Sample 1. 'I’otal soluls 4*5 pt‘r cent. 

Non-tans. Tannin. 

Hietbotl. I>crci*ul. poroent. 

A.O.A.V . 0*0 

LA.L.T.C 3-7 , . 0*K 

Ko|x>cky . . 0*W 

Paesslcr 3*5 .. 1*0 

Sample H. 'I'otal solids 3*7 isu* cent. ^ 

A.O.A.C 3*0 .. 0*J 

I.A.L.T.C 2*0 .. 0*H 

Koia+cky 2*0 .. 1*1 

Pacsslcr 2*4 . . 1*2. 

Sample III. Total solids 3*4 per cent, 

A.O.A.C 3*4 .. 0*0= 

LA.L.T.C 2*K .. 0*6 

Kopecky 2*6 . . 0*8 

Paessler 2*5 .. 0*0 

The above shows most emphatically the absolute 
superiority of the A,O.A.C. method for the analysis of 
sour tankard liquors, and the I.A.L.T.C. are to beooo- 
gratulatcd on having odoptc^ this method for that 
purpose ; it also shows how inaoourate and misleadiM 
are the results obtained by Poesslor’s method, as all tim 
above liquors were oomplotely denuded of all tamii!i 
properties before analysis. 

The use of unohromod powder l>eing rejeoltd a» bad, 
and liaving found tlmt the two methods wmeh wsto 
OToposed to gupi>ly its place were worse ; and a« thd 
American shs^e method was already the official method 
oven ot the l.A.L.T.0. for used liquors, advisable for 
extracts, etc., containing quantities of gallic oold, and 
permissive always ; it wUl be readily understood that the 
authors became at once very strongly inclined to urge tli» 
aooeptanco of the A.O,A.C. method of detanniaing in wl 
oasM, and to make it the official method of the LAfL.T.C, 
Thi^ of course, is not by any means a new reoommendatiOKr 
to the I.A.L.T.C., beln^ m fact, poposed by Brofcjjpr 
H. K. Procter at the Leeds Oonterenoe of 1901 
pity is that It was not accepted then. Now it is the mdy, 
course left. 
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'I'ho Buporior accuracy of this method ha« been 
*,reix*atedJy demouHtrated both by Amoricaiw and by 
meinborii of the I.A.L.T.C., and the work of the present 
authors fully oonfirms this view. Even the Analysis of 
the following few tanning niateiials niakcK this quite 
olear. 

I. Solid Quebracho Extract (A). 

Total solubles 7 1 *8 j)or cent. Insolubles 7*5 per cent. 

Non -tannins. Tannin. 

Method per cent. per cent, 

A.O.A.C. 10-8 .. 61‘0 

Kopecky^ 10«3 .. 61-5 

I.A.L.T!C 0-5 . . tifi-.l 

Paesslcr b-1 .. 05-7 


2. Solid Quobraoho Extract (B). 

Total solubles 78*9 i)er cent. InsolubloH 0«6 ])er <;cnt. 


Method. 

Non-tannins. 

Tannin. 


jicr cent. 

iior cent, 

A.O.A.C. 

, . 1341 .. 

60-9 

Kopeokv* 

IM .. 

62-8 

I.A,L.T.a 

7*0 . . 

(36-9 

Paesslcr 

7-0 . . 

H6-9 

3. Sulphited Quebra<'ho Extract. 


'3’otai soluble 774 per cent. 

Insolubles 0*0 

}XT cent. 


Non-tans. 

Tannin. 

Method, 

Tier cent. 

jR*r cent. 

Kopeck v**U 

21-8 

515-6 


. 17-lV .. 

59-8 

T.A.L,T.O 

1 2*3 

06-1 

J^oessler 

. KM 

67-3 

4. Sample of T.ettf Sumach. 
Total Holublcs 38*8 per < ciil. 



Non -tans. 

'raSmin. 

MottUKi 

A.O.A.CV 

]>cr cent. 

jKT cent. 

Hefi 

22*2 

I.A,1..T.C. 

. Kb2 . . 

22-6 

Pacsslci'. ; 

IM) .. 

23-8 

r>. lf©mlot.‘k extract. 


I'otal solubles 40*8 per cent. 

luMolublos 2‘7 

|HT cent. 


Non-tans. 

Tannin. 

Method. 

})er cent. 

. 24-6 . , 

. 21-3 . . 

iKT cent. 

Ko^iky* 

22-2 

25-5 

I.A.L.T.C 

17-0 .» 

29-8 

J^aesslcr 

. 16-() .. 

30-8 

* lucoiMplctclv dctannlscd. 



'J'h«’ rest of the work m this investigation consiMtod in i 
the dutannising of artilicial mixtures of tomiin and noit- i 
tonninSy in various proportions, by all the four projKwed i 
methods. This metnod of working had alreatly bwn used j 
to some extent by T*root(‘r and .Bloi'key (CoHegium, 1903, 
114 and 124) for coinjiarativc work on the two “ official ” j 
methods. In the present work, however, the same amount 
(4^6 grms. jier litre) of a sample of commoridal “ pure ” 
gallotannic ackl was used every tune, and the quantities 
of the soliftble non- tannin matter added were gradually 
increased from | ^tn., 1 grm., 1^ grms. to 2 grins, per litre. 
The method of cakulating results was the same as is used by 
l^octer and Blockey. Ine first column gives the weight 
matter used for each experiment and the weight of residue 
frojn 190 c.c. (twice ftO o.c.) evaporated, from which the 
dry, or at least the non-volatUo matter, can obviously be 
•calculated. The “ Total Soluble,” the ” Tannin,” and the 
” Non-tannhui ” are given in percentage of the dry total 
soluble of the tannin employed, and obviously in each case 
the effect of the added non- tannins vdll be obtained 
separately by deducting the oorresiKUiding Ogiues jglvon 
by the determinations of the tannin alone by tliat , ^larticolar 
method of analyam. The fifth column gives the difference 
between the amount of tannin estimated in the ” pure ” 


sampio and the Amount shown after the addition ol tlic 
non- tannin substance. Hie last column gives the jiro- 
portion of the added non-taunin substance estimated hh 
tannin by the respective methods, calculated on the e^^tual 
dry non-tatmin matter in excess of the 100 wr <cnt. 
reckoned for the “total soluble” of the “pure'* tannin. 

I Each of the ” non-tannin ” filtrates in all these experinn^its 
j ore tasted with a 1 jier cent, gelatine 10 per cent, salt solution, 
and ill every cose where Kojiecky’s method was used tbt^ 
presence of tannin was revealed, showing inoonifiletc 
; absorption by the powder, but tliis was observed in no other 
I case. 

I Table 1. gives the analysis <Sf the ” pure ” tannin by each 
I of the four methods, and Table II. gives the results for the 
mixtures of tannin with gallic acid. 

The analyses by the official method with unohroiucd 
powder show up the long-known errors due to the absorp- 
I tion of gallit^ acid by the unaoted-upon hide-powder in the 
upper pari of the filter- bell. Curiously enougn, the projior- 
I tion of the gallic acid present absorbed in this way appears 
! to be approximately constant The analyses with Fae^er's 
I powder all show a higher amount of tannin than in the case 
; of the official mothim of the I.A.L.T,C., and also reveal 
I the fact that the proportion of the added gallio acid absorbed 
j is decidedly more marked. ^ 

In tlie Kupouky analysea the added gallic aoid appeajs 
; to make his wwder absorb tannin even Iws readily, so tJiat 
I after the gallio acid is added less “ tannin ” is recorded 
than before, and hon<«e negative quantities appear in the 
I fifth and sixth I'olunms. As the proportion of gallic acid 
j is increased, how(*vcr, these negative figures decrease, and 
; finally Ixicome increasingly jmsitive, )X)inling to the coo- 
j elusion that the jiowder absorbs gallio acid in considerable 
! quantities, and that this error finaUy overwhelms the other, 
i In each case of analysis by the A.O.A.C. method, the 
j results show ii]» miujh the liest, in that they are always 
j nearer the real truth, and also that tlie y)ro)[)brtiou ol tlic 
added gallic ocfid estimated as tannin is much sraaUcj, 

I This confirms the work id JiotMl (American Ix^athcr 
I Chemists’ Journal, 1006, 288). 

. Table III., giving the results obtained with mixtures of 
I tannin and dextrin, show up again the errors due to the 
absorption of non-tannin matters by the filter-bell methods, 

' which cii'ors are gitiater in the cose of Paessler’s powder. 

■ It is observed, however, that as the jiroportion of dexlrin 
I 18 increased, the percentage of it estimated as tanum is 
decreased. The reason for this is not very obvious, but' it 
j may possibly be connected with the method of rejecting the 
; first 30 c.c. from the filter-licll, or may joissibly be partly 
acooiuited for by the influence of varying quantities of 
' dextrin on the a^isorption of the other non-tannin mat tors 
present as impurities in the sample. In the Kopeck y 
analyses, we have ineomploto absorption, and hence also 
irregular variations on the results, illustrated by the uncer- 
tain extent on the negative values in columns o and tl. 
The American method shows that very little dextrin is 
absorbed, vhatover the proportion of it present, and the 
results arc a strong justification of the A,O.AX'. method 
of detannising. 

Table IV. gives the results with the various mixtures with 
glucose. Tlie filter- boll methods again show their uauol 
position in the amount of tannin estimated both with 
regard to one anotlier and to tlie shake method. It will be 
noticed that as the glucose increases in amount, negative 
value.s are recorded in the lost two columns, and as this is not 
due to the non-absorption of tannin, it is an interesting 
confirmation of the observations of Procter and Blot^key 
as to the solvent action of carbohydrates on liido-powder. 
With Pacssler’s powder this solvent action is dwtinctly 
more marked. With Kopecky’s method we find here 
again incomplete absorption, and along with tl# solvent 
action of the glucose, we find tremendous negative mors 
of an irregulai'ity which mi||ht bo exi>eoted. 

The A,O.A.C. method agi^ shows up strongly in a very 
favonrahle light, the error being always extremely small 
and not increased with the increasing proportion of glucose 
to tannin. 

Talfie y. illustrates the effect of increasing quautitlee of 
oaloium acetate. Here wo notice al onoO that all the 
values in columns and 0 are decidedly negative. It was 
observedt too, that in all residues (both ‘Solubles" and 
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“ non- tans ” from all the methods) intensely dark 
ooloured. The explanation of these facts is not "fax to 
seek. The presence of calcium ions and lAnnio and geliio 
acid ions (in the non-tamiin filtrates of gallic acid ions 
only) results in the formation of calcium tannatc’ and 
gallate. which readily oxidise when their aqueous solutions 
are evaporated at steam heat, producing those dark- 
•oolonred products of unknown composition which are 
familiar to t^ose who ani accustomed U) the analysis of 
suspender liquors. It is possible that these products may 
have lost some of their carbon in volatile decum|>osition 
products, which may partly oi'count for the decreased 
amoimts of tannin recorded? *but it is equally possible that 
this may also be partly accounted for by the lact that the 
formation of calcium tannate and gallate, being a double 
ooinpositioji. involves the formation of acetic acid which 
•also volatilises, and hence that all the matter added is not 
weighed, and consequently the amount of tannin appears 
to have decreased. 

In this table the more sitjnificant column is that which 
shows the diwrease in the amount of tannin estimated, as 
in that case the figures obtained dciiend more directly 
upon the non-tannin results, which, being affe<it<Hl only 
by the presence of gallic acid, should have an approxi- 
mately constant error, for the(]uantity of gallic acid cannot 
vary much. 'Strictly speaking, only the results for one 
•definite mixture are comparable, bocauso in the estimation 
•of the “ total soluble ” wo have also the error due to the 
•oxidation of calcium tannate, which varies with the 
quantity of ('aloium acetate added, and wliich will not be 
approximately constant until calcium ai'etate is in excess 
As each molecule of the tannin of gallotannic acid (con- 
taining six hydroxyl groujis) will require ,‘J moleculos of 
•calcium a^mtate (shown by Procter and llennett, this J., 
190C, 251—254), 1 grm. of tannin would reuuiro grins, 
•oaloium acetate for excess of the latter, and t his proportion 
is never reached in the above exjienments. It is quite 
possible, however, that this variation in error has a small 
infiuenoe on4ho comparative value of the iigurcs and may 
l>« left out of consideration! 

The analyses with Pacssler’s powder again reveal a 
greater amount of tannin than that estimated by the 
I.A.L.T.C., and, as the tannin figure is low lancause of the 
•oxidation phenomenon, by a comjHUisatioii or errors 
Paessler’s powdcjr shovim a loss [lerceiitage error. In the 
analysis of liquors, therefore, Pot^ssler’s jKiwdor would tend 
to give a result nearer the actual ti*uth, l>ei*auHe of iIk 
tendency to absorb “ non-tannin ” matters, but it is 
scarcely to bo recomuiended on that ground. 

Table VI. gives the results for the mixtures with calcium 
lactate. In this case the observations were almost pre- 
•cisely similar to the mixtures with afictate of calcium; 
the residues were hlaiik and oxidised, and (he “ difierenee 
in tannin estimated ” is again a negative quantity. With 
oaloium acetate the extent of this is not so great, but this 
can be readily understood when wo remem lier the tardiness 
with which ' lactic acid volatilises. There again, after 
-allowing for the factor of oxidation, we stw that the 
A.O.A.C, method is very miudi better than that of the 
I.A.KT.O., and that Paosslor’s method is very much worse. 
Kopocky’s lieing really out of the question on account of 
the uncertain amount of tannin left uuabsorbed. 

Table VII, gives another aeries Avith the use of Epsom 
salts, Once more the “difference in tannin estimated “ is 
usually a negative quantity. This was rather surprising, 
for the metal of the salt is combined in t his cose with a strong 
acid radical, which would prevent the formation of any 
magnesium tannate or gallate. It is known, however, 
that tannin is capable o£ combining with some metallic 
salts, so that the acidic radical as well as the basic is taken 
up by|4Jie tannin molecule, and it is possible that the 
decrease in the amount of tamiiii r«corde<l mav be 
accounted for by the conversion of the gallotamuc acid into 
some such ** non- tannin ’’ compound. This point, 
howevoi;, needs further investigation. 

In aeries also we notice that tlm American inetnod 
gives MSidts not only lower in tannin than the other 
m^odsy but much nearer the actual figure obtained by 
the enolyris of the gallotannic acid alone, as shown in 
Talde t ♦ 

Table VIIL shows the results obtained by the use of 


t 5 ommoa salt as the Mded non-tanniu substance. The 
analyses by the American method all show prOctioal^ 
the aaiue tannin content as l»eforo the addition of salt, whjioft 
is extremely satisfactory. The filter bell methods reveal 
again a decreased amount of tannin after the additimi 
o? salt, and this decrease is approximately the same for each 
proportion of salt. What this is due tt>, is not exactly clear. 

It cannot Iw aualogous to tlio cose of calcium acetate, for 
i (he acidic radical of 8t>diuiu uhlorido is too strong to allow 
' of the formation of sodium tannate or gallate, and moreover 
; uo blackening was observetl in the residues, as would bt^seoti 
if there had lieon oxidation to auy great extent, That 
common salt and tannin combine as a whole seems unlikely 
also. It is well known tliat salt solutions have asdistihot 
solvent oftcHit upon t>art of the hide-substanoe, and this, 
of course, would increase the non-t4Mxiiins and lower the 
amount of tannin rocorflod ; but the lowering observed 
is of such an order os to make i(- doubtful whether this 
be the solo explanation of the negative values observeily 
ospocially when wo liear in mind tnat the ooncentratioii Of 
the salt is not large. Whatever the cause, however, it is 
j clear that the results are a splcmlid justification of the 
i Ainorioau shake method. The amount of tannin shown 
! is always greater for Paossler’s oluruined powdw than by 
I the official unchromod, which is readily explained by its 
i grt'ater absoi'jition of salt, shown also by*the lower ilf^ativo 
values in the last two c(ohunn«. The Kopeoky analyses 
again show'etl incomplete absorption of tannin. 

Table IX. gives analysis of sodiimt blsu^hito lUixturcw. 
'rhe amounts of tannin recorded are again Tom than 
(he addition of bisulphite, tliis being obviously duo to 
expulsion of sulphur dioxide and cbnsMuont lowering 
of the “ total soluble ” i>ercontagc. As^in the cos© at 
f^alciiim acetate, this eiror will alter with the proportion of 
bisulphite used. MO that only the results for one definite 
mixture are slrictly oom|>arable. In any mixture, how- 
i over, it is clear that the American method gives the least. 

I error. In the Kojiecky analyses tliq error is miicli 
i intensified by the presoiKrc of the acetic acid essential to his 
! method, and hence huge negative quiuititios ap|()ear in the* 
last column. TJiis again emphasises the undesirability of 
acidifying the sohitionK in (he w’ay sugg6atod by hiin. 

It was alsonoticwl that in all these analyses the pon-tamfin 
filtrates iMmtained appreciable amounta of|ohrominm. 

Th<i alK)ve exiKiri mental work has placed the authors 
in cjIohc familiarity with the worldng of each of the three 
)iroj)osed methods mentioned alxivis and tliey ore, therefore? 
in a jK>8ition to pass some judgment ni>on each. 

J. Kopeckif's j>omlcr ami mH/nML~~ln this case one can 
scorcely Udieve that the })owdoi'was in the same condition 
as Avheii fr^whly mode, or as it was used by Kopceky 
himself. The loss in absorliem^y was clearly due to the 
fact that the powder after lacing *kcj»t some time would not 
wet bcM'k, even with 24 hours’ soaking. This can no 
doubt lie })aitiv accounted for by its teiug so heavily 
chromed, though possibly the neutralisation of the powder 
raav act in (his (Hroction alHt>. It- is extremely disaj^i 
! pointing to find this cheap source of a workable hide- 
I powder cut off in this way, but it is hardly surprising when 
I we remember the previous disapjiointments in various 
' American attempts to prepare a dry ohromod hide-pOw<ie»’ 
j that Avill keep. 

I The use of acidifiinl Holutious, which is necessary in the 
caw? of a neutral ixiwdor, has also been shown to be ob|eC' 
tionabhs moro (jspecially in the (;as<» of treated extracts, 
and if this 00111 * 1*0 were" to lie finally chosen it would Imi 
obviously nwessory to reduce the quantity ql acid to a 
minimum. The quantity advwated by Kotia^y (5 grnps, 
fier litre) seems altogether t .00 large. Moreover, uw 
addition of acatio aefid to the solution of the extracts 
before making up to mark is open to strong objections from 
other standpoints, such as the action of the acid on the I' 
tannin, 'which makes quite an appreciable dtffenmcerin 
the amounts of “ total solids “ and “ total solubles “ 
estimated, and also its effect upon the quantity of In- 
solubles" and upon tintometer readings. On tlu» othor 
hand, the addition of acid just Iwforo detannismg involves 
another correction. 

% Pae^der'g powder owd the 

consists in the use of the filter^bell, it Is open to olpi tttuso 
strong objections vhich liave Iwcn mpcatedly urgSd 
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a Rain fit that method, and which have been once more 
ilQiphaHified in theresuite of the analyfiCB in this investigation. 
l>r . Poefifller has al«o had the misfortune of making 
a ]>owder which, though in some roH|ieot8 an improvemonl- 
ii]ion the uncdu’onied, possessoN a decidedly more marked 
aflinity for “ non -tannin ” matters, which feature is just 
the one that it is most strongly desirable to avoid. Again, 
tht) keeping projierties of this powtler have not Iwen tested 
thoroughly, and in view of the difficnltios already observed 
ill pr«*])aring dry chromed hide-iiowders which will remain 
constant in quality, it is exceedingly important that this 
should lie done beioro its adoption as an official jiowder. 

3. 7'Ae Avierican method , — There can be no doulit in this 
case that the method is workable and reliable, for it has 
been very thoroughly tested by hot}) American and 
European chemists.* Tn comparison with the other 
methods the authors find that it stands in an exceedingly 
favourable iiosition. It is the easiest to w'ork, the 
soundest in principle, the most accurate in its result-s. and 
duplicate experiments will always agrtn*. Moreover, in 
spite of the snpijosed trouble in pVeparmg the |x>wd<^r, the 
authors find that it is decidedly the quickest to work. 

There can hardly be much difference of opinion as to 
the conclusions to be drawn from the above faints. It is 
perfectly clear that the LA.L.T.(\ cannot with any wisdom 
ai'cept. either the methods of Dr. Paesslcr or of 
Ml. Kopeoky, and it is equally clear that the American 
method of detanniHuig is much sujierior to our present 
mclhod. The authors, therefore, very fitrongly ttrgo that 
tjic International Commission which is now' at work u}ion 
this quc.stKm should recommend the adopt ion of a uniform 
and universal method, which should 1 m‘ on the lino.s at 
jircHcnt used by the American Ijcathcr CheniistH* 
Association. 

in conclusion, the authors desire to thank Mr. IJ. 
►Stew ait, M.A., and Mr. A. 'J\ Hough for assistance 
rt'iulercd in doing some of the analyses in this invc.stigation 
'Pable L — Commercial 


‘ pure ” f/fdltttannic acid. 


Grins. p«r litre. 


4*5 gruis. dry \ 
*' soluble per f 
11)0 c.c =; f 

0-3004 ... J 


PerceutiiRe on dry Kallotiumic 
acid taken. 


Total iol. Tuimm. Kon-taiia. 


Method. 


JOn-0 


83-4 

OJ-2 

03-0 

94-0 


la-o 

8-8 

O-l 

6-4 


I A.O.A.C. 

I Kopecky 
I l.A.L.TC. 
{ Paesster. 


'Fabi.k il. -il/tV/Mrcs o/ thin " tannin " mth guVic acid. 
Tannin QttUin — Dru go/, matter per lOO c.c.~ 

0-4606. Total 


A.O.A.C. ... 
Kopeoky . . . 
I.A.L.TX'. 
Pawsler 

7'cwmw -4-5. 


A.O.A.C, 
Kopecky . . 
I.A.L.T.C. . 
Puctsier . . , 

Tannin ® 4-1 


A.O.A.C. ... 
Kopeoky . . . 
I.A.L.T.C. .. 
Pttfusler .... 

7'anf>m^4‘&. 


Nou- 

tannius. 


per cunt- 
32-8 
31-8 
»>7 
9-0 


Jlifference 
Tannin. In tannin 
estimated. 


per cent. 

83- 4 

84- 4 
100-6 
107-2 


4 0-0 
— 0-8 
12-0 
+ 12-6 


riry 

non- tannin 
estimated 
us taunin. 


per eent. 
+ 0-0 
-- 42-0 
+ 77-7 
+ 77-7 


Gallic ffrif/s=l-0. Dry 

sot. matter 

ver 100 e.c. 

0-4972. 

Total sol. 

125-4. 




26-5 ! 

98-9 

4- 15-6 


+ 

ei-0 

37-0 

87-6 1 

— 3-7 



14-5 

11-6 1 

113-8 

+ 19-0 


+ 

78-3 

«.0 1 

116-4 

+ 21-8 


+ 

86-8 


31*6 

105-0 

-f 

22-6 

26-8 

ni-7 

1 -f 

20-6 

16-0 

121-6 

j + 

27-6 

16-3 

122-2 

1 ^ 

27-6 


ChUlic aeidi 
0-6400. 


A.o.A.r. 


l.A.L,T.C. 
Paeiflor . 


.. 1 44-0 

110-1 

•f 

26-7 

.. ! 28-7 1 

126-4 

1 -I- 

34-2 

.. 1 11-6 ! 

182-6 

1 + 

88-6 

•• ! ’■* i 

147-1 

+ 

62-5 


.. Dru Kol. matter per 100 c.c.sz 

0-6460. Total sof. =-137-6. 


-I- 60-0 
+ 54-6 
-+• 78-R 
-f- 78-8 

c2-0. J}ty $dt, matter per 100 c.e.= 
Total SO/.-0-61O8. 


■¥ 49-8 
+ 63.2 
+ 71-8 
+ 07*0 


Table lU.—-Mijrliires of “ tannin ” uyith dextHn. 


i 7’a»«t«^4*5. 

Dextrin— (\ 

1*5. Dry sol. 

matter pe 

1 

0-4388. 

Total sot. ■ 

-110-7. 

i 



-JL- 


! Non- 


Differeni^ 


tauulna. 

Tttunin. 

in tanuln 1 

1 Method. 



estimated. 


per cent. , 

per cenA i 

, 

! A.O.A.C. .. ! 

26-1 ! 

86-a 1 

+ 2-2 

1 Kopeoky . . ' 

30-8 ' 

79-9 1 

— 12-3 

1 I.A.L.T.(J... 1 

18-6 

97-1 

-f 8*2 

1 Paeesler ... | 

18-.5 

07*2 

.... j 

i Tannin -=4-r». 

Dextrin^l'O. Dry sol. 

matter pe 

1 

0-4832. Total sol. 121-0. 

' A.O.A.C. .. 

37-8 

84-1 

+ 0*7 

1 Kopecky . . 

42-6 

79-3 

— 11-9 

; I.A.L.T.C... 

22-8 

99-1 

+ 6*2 

I Paeasler . . , 

20-4 

05-5 

•f 0-9 


Dry 

non-tannin 
estimated 
as tannin, 

per cent. 

•f 20-6 
— 84*2 
+ 29*9 
+ 24-a 


4- 3*2 
— 64*8 
+ 23-4 
■f 4-1 


Tannin — t'/f. l>ry sol. matter per 100 c.c. 

0-6280. Total no/. -133-2. 


A.O.A.C. .. 1 48-8 

84-4 

■f 1*0 


4- 

8-0 

Kopecky . . i 67-2 

76-0 

— 16-2 



46-8 

I.A.L.T.C... 33-6 

90-6 

•f 5*7 


4- 

17-2 

Paessler ... | 83*3 

1 1 

99-0 

+ 6-3 


4- 

16-0 

Tanmn — 4-5. Dcxtnn — 2'0. 

Dry Sid. matter 

per lOO 

' c.c. 

0-6764'‘ =^0-58141. 

Total got ^145-6* 

-140-Ut. 


•A.O.A C. . . I 60-0 I 

85-6 

■f 2-2 


4' 

4*8 

tKopecky . . I 67-4 : 

89-5 

— 2-7 



6-7 

ri.A.L.T.C.. j 45-4 i 

101-5 

4- 7-6 


>- 4* 

16-2 

tPacsslur . . I 46-9 j 

100-0 

+ 6-4 


4 

U-5 


'Cable 1\'. Mixtares of tannin with glucose. 

Tannin -4-5. G/ttco«c — 0-6. Dry sol. mailer per 100 t 
0-4304. ToUil hul.-llO-l. 


Method. ! 

Non- 


DifTorence 

Dry 

non-tannin 

tannins. 

Tannin. 

in tannin 
eatlnmtcd. 

eatimated 
as tannin. 

A.O.A.C. .. 

per cent. 

por cent. 

— 

P^*c6nt, 

24-2 1 

85-9 

4- 2-6 

4- 24*7 

Kopeoky . . 

40-3 1 

00-8 

— 21-4 

— 211-8 

I.A.L.T.C... 

16-0 

94'i 

+ 0-2 

4- 2-0 

Paeaslor ... | 

16-8 j 

94-3 1 

— 0-3 

- 2-9 


Tannin 


; A.O.A.C. .. 
I Kopecky , . 
; I.A.L.T.C... 
; Paeesler . . . 


Ghfn>»c='l-0. Dry so/, matierlper 1 00 o.c.i= 0-4788 
Total sol.-nOu. 


83-0 

86*8 

-1- 3'4 4* 16-4 

61-3 

69-4 

; — 21*8 -16.3-1 

28-6 

1 92-2 

4-1-7 4- »-2 

20-2 

1 94-6 

1 

— 0-1 — 0-4 


1 ranm’n'^4-6. 


r/hfcn»c = l»6. Dry sol. matter per 100 c.c.k 
Total #oi.i-ilS0-3. 


A.O.A.C. .. 

41-1 

89*2 

' 4- 6*8 

Kopecky .. 

62-6 

i 67-7 

— 28*5 

I.A.L.T.C... 

43-1 

* 87-2 i 

0.7 

Paessler ... 

89-2 

1 OM 

— 8-6 


• jr, Amer. Loather Ohm. Assco. 1906, i— ii6. 


Tannin » 4-6. 


A.O.A.C. .. 
Kopecky .. 
I.A.L.T.C... 
Paesiler ... 


(flucose^2'0> Dry sol. matter per 100 c.c. a 
Total #oi.- 143-2. 


60*6 

81-6 

— 1-8 

99-1 

48-1 

i — <48-1 

60-7 

91-6 

2-4 

50-7 ! 

91-6 

— 8*1 


- . ... 




- 4-2 
• H8-P 

- 6-7 

- ,.7.8 
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Table V * — JIfijtiures of tannin and calcintn acetate. 

Tannin^i‘6. Oaleiwn nedaU mO*i. Dry tot. nuttUr per 100 c.c, w 
0-4188. Total 


Mfttbod. 

Non- 

’ tamiiui. 1 

Tannin. 

piffereneo 
in tannin 
catimated. 

Dry 

nou-tauuin 

eatiniated 

M tannin. 

1 

A.O.i.O. .. 
Kopecky .. 
I.A.L.T.C... 
PaeNler ... 

per cont. 
26-4 ’ 

28-6 

24-3 

20-0 

p-^t- 

07-1 

81-3 

86-6 

1 

i — 3-2 

1 — 24-1 

, — 12-0 

— -00 

per cent. 

— 67-1 

— 430-3 
-226-0 
— 160-7 

r<Nii60l«4-6. 

CoM^ mertai* =1-0. Dry sot. matter jw 100 c.c. « 
0-4678. Total *4. *114-2. 

A.O.A.C. .. 
Kopecky . . 
I.A.L.T.C.. . 
PaeMler . . 

87-7 

68-1 

m 

1 76-6 

i 01-1 

76-0 
j 80-0 

1 — 6-9 

1 — 80-1 

1 -Iti 

1 

1 — 48-6 

1 — 212-0 

— 120-7 

1 — 102-7 

1 

Tannin=»i'b. 

Oaleium acetate ~ 1 -6. 
0-40«8. Total aol. 

Dry sol. maUer per 100 r.c. » 
« 126-8. 

A.O.A.O. .. 
Kopecky .. 
I.A.L.T.0... 
PaeMler ... 

40-6 

47-6 

76- 7 
60-0 

70-0 

77- 8 

— 7-8 

— 80-8 

— 17-9 

— 16-8 

— 34-3 

— 119-7 

— 69-1 

— 66*4 

Tannins 4-S. 

Calcium aeaUKte—^'O. Dry sol. matter per 100 c.e. s 
0-6864. Total sol.^hb.Z. 

A.O.A.C. .. 

Paesalet ^ 

61-8 

78-6 

03-1 

60-O 

78-6 

66-8 

72-2 

76-3 

— 9-0 

— 34-4 
21-7 

— 18-3 

! M 1 

ci»e« 

Ate 

TaOlB VI . — Mixlurea of tannin and ctdciam lactate. 

Tannin tn 4*6. 

Cakitm lactate^O-b. 
0-4268. Total sol. 

/*ry sal. matter per 100 c.o.^ 
s 107-6. 

1 

Method. 1 

! 

Non- 

tauniul. 

! 

Tannin. 

Difference 
in tnnnln 
eatiinated. 

Dry 

non-tanuln 
estimated 
aa tannin. 


A.O.A.O. .. 
K:o|>eclry .. 

Paeaslnr ... 


per cent. 
24*0 
85*7 
17-3 
10 ‘H 


per cent. 
88-0 
7!-0 

00- 4 

01 - ft 


. 0-4 
• 10-8 
• 

' 8-0 


per cent. 
- 6-2 
~ 2 W -0 
4 fl-() 
— 80*4 


f«notN»c4-5. Calcium laeiate^i-o . Dry sot uuitter per 100 c.c.» 
0-4608, Tiftai sol. -iOl‘0. 


O.A.C. 


opecky , . 
A.L.T.C... 
'a«Mler . . . 


9’afMMri3t.4>B. CtUcitm iocfote— 2-0. Dry eol. matter per 100 c.e.i 
0-4006. Total «o/.~ 126-0. 


Tannini ">4 c 6. 


Oattium htetaU r^t'O. Dry eol. matter per 100 e. 0 ,< 
0-&ao8. Total 130-1. 



620 

83-2 

-0-2 

— 0.f 

A.p.A.C. .. 

§6-0 

82«0 



68*8 

'm 

82^ 

m 

— 8*4 

— 6*6 i 

— 2-8 j 

= ‘K , 



H ! 



PafiA£itss 4 * 5 . 


Method. 


A O.A.C*! . . 
Kopeoky . . 
I A.L.T.C... 
PaeMlor ... 


Tablb Vll. ' 

Dry tot, par iOtf 


MySO .7 Bt 0»0-6. _ 

0-4644. Total toi. 


JSOQ* 

tADuinB. 


per cent. 
82-2 
42-5 
20-8 
27-8 


' 

TAnnlip 

Difference 
in t<umto 
oatimBteiff. 

Di^r 

UOfl*tlMB 

rntlinAlMfd 

Smm 

per cent. 

> 


86-0 

+ 1*6 

i,« '1^ 

74-7 

— 10.6 

iemm 

87-4 

— 6-6 


89-9 

— 4*7 


!rannw»Bs4-6. MgSOA7HtO^l*0. Dry td. mottar par AilD am»m 
0-6280. JTeW 188-8. ^ 


A O.A.C. .. 

48-3 

84-0 

Kopecky .. 

60-2 

7.1-0 

I.A.L.T.C... 

49-1 

84-1 

Paenaler . . . 

44-4 

88-8 


1-6 

— 18*8 
— 0-8 
— 5-8 


4 >8 


Tannin 4-6. 


A.O.AC. .. 

Wc.:- 


JMy,SOA7Zr*<?«l-8. JOflfAlrf. 
0-68&0. Total #4 «» 14^*6. 


mattar par ^00f.^m 


66-4 

76-& 

64-8 


pAeasler ... j 60-7 


) 


8 M 

71-0 

88-8 

80 -B 


- 10-8 

— 7-0 


Tanm’n« 4-6. 


AffliSOj 7^,0 = 2-0. Dry tol. mattar par 100 
0-6540. Total 160-0. 


A.O.A.C. ., 

84-1 

80-0 

— 2-6 

— 9-B 

Kopecky . . , 

94-7 

70-8 1 

— 20-0 

— 91*1 

l.AL.T.O... 

80-8 

84-7 

— 9-2 

— 14*1 

Paetftler . . . ! 

• 

78-6 

86-4 

— 8-B 

— IM 


'J’able VIII . — MixturrH of tannin with .cofii$im aaU. 

Tannin BtO’h. 8aUsi0>b. Dry aol. nuMar par 100 A.6.a>»0*4484. 
Total aol.^n2‘6. 


A.O.A.C. .. 
K opecky . . 
l.A.L.T.C... 
PfiORHler . . . 



83-7 

86-0 

+ 2-6 

•f 14-7 

A.O.A.C. .. 

41-7 

63-4 

0-0 

46-6 

72-1 

-19-1 

— 1(»7-9 

Kopecky . . 

65-7 

69-4 

— 21*8 

28-8 

H8-9 

b’G 

— 28-2 

I.A.L.T.C... 

; 45-3 

' 79-8 

— 14-1 

25-2 

92-6 

2-1 

— 14-7 

PaoMler . . . 

86-4 

89-7 

— 4-0 


Tannin ^4’&. ^Salt^l O. Dry sol. maUer par 100 0.c.wO-4OOO. 
Total K0C.» 126-1. 




48-7 

82-3 

— 1.1 

+ 4-2 

A.O.AC, .. 

64-1 

83-4 

Q-0 

65-8 

60-2 

— 31-Q 

— 119-2 

KojMioky .. 

72-0 

66-6 

— 26-7 

h-7 

88- .1 

— 6-6 

— 21-6 

I.A.L.T.C... 

i 67-0 

: 80-6 * 

— 

83-1 1 

92-0 1 

J 

— 6-6 

Paeaaler ... 

63-0 

1 

84-6 

— lo-l’ 




Tannin^i'b. Saltx^i-b. Dry sol, vuUU^ par l00\6»w«0*«M|«/ 
Total sol. ^n7>6. 


— 08- 
— %$> 

-r p > 


TanrUn^*'6. Salt ^ «.6.»»0*6^ 




tD9C. 31, 1306. 
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BAILEY-REMABKS ON THE WORK OF THE SECJTION. 


Table IX. — Mixtures of tannin mth nodtutn hi8ut2>hite. 

Tannin — 4*5. NaS$Oj,^Q‘6. Dry $ol. nutUer per 100 r.c. — 
0*4204. Total 107*5. 


Method. 


A.O.A.O. .. 


1AX.T.C... 
PMigler ... 





Dry 

iion-taitnln 
ostlmatod 
as tannin. 

Method. 

Non- 

tamiiiu. 

Tauflin. 

Blffcreucc 
in taanln 
oatifiiuted. 

— 






A O.A.C. . , 

per oftiit. 

86*0 

per cent. | 
81*6 
"71*6 

— 1*9 

— J0*7 

ptir cent. 

— 25*8 

— 261^6 

Kopecky .. i 
lA.L.T.C... 1 
Paesalor ... 

26*5 

81*0 

— 12*9 

— 172.6 

1 

17*0 

80*6 

— 7*6 

— 66*6 



TABL'iO XI . — Quassia chips only. 


Tannin n 0*0. Dry »ol. matter per 100 
20*6. 


c.o.sa 0 * 0815 . TotBl »ol.^ 


Non- 

tuimliiH. 

Tannin. 

DllFeronoe 
in tannin 
estimated. 

Dry 

non-tannin 
estimated 
os tannin. 

per cent. 

per cent. 

per cent. 

per cent. 

, 17*3 

8*2 

— 80*2 

+ 15*97 

1 16*9 

8*6 

— 87*6 

-f 17*45 

14*1 

6*4^ 

— 87*6 

-H 31*46 

12*7 

7*9 

— 86*7 

+ 38*3 


TiMWiitt 4*5k NaHSOi — 1«0. Dry eol. matter per 100 c.c. ^ 0*4600. 
Total «ol.!n 113*6. 


A.O.A.O. .. 
XoiKsoky . . 

i.aTl.t.c. 

Pftegftirr ... 


Tannin^ 4*5. 


A.O.A.C. .. 
Kopeoky . . 
LA.L.T.C... 
Pflieitler . . , 


A.O.A.C. . 
Kopeoky . 
I.A.L.T.C.. 
PoeMler . . 


37*1 

76*4 

— 7*0 

— 61*8 

49*4 

64*1 

— 27*1 

— 200*7 

83*2 

80*3 

— 13 * 6 

— 100*7 

27*2 

80*3 

— . 8*3 

— 61*6 

NaHSOn^Ht^. Dry 

sol. matter per 100 c.c.- 

U 0 * 4884 . Total eol.^lT.Wl. 


45*4 

77*8 

— 6*0 

— 24*1 

66*5 

67*7 

— 33*6 

— 144*4 

68*0 

70*2 

— 23*7 

— 102*1 

40*1 

83*1 

— 11-5 

— 49-6 

NaESO^- 

2 * 0 , Dry 

sol. matter per 100 c.c i 

0 * 6272 . Total sol 

-.=^133*0. 


63*4 

79*0 

— 3*8 

— 11*6 

76*6 

60*6 

— 34*7 

— J06-1 

67*7 

76*3 

— 18*6 

— 66*4 

51*1 

81*0 

— 12*8 

— 3H*8 






_ 


Table ‘X.^M{xturns of Tannin with Oxaliv Acid. 

Tanmn — 4*6. Oxalic acid *0*6 Dry eol matter per 100 c.c.-i 
' 0*4620. Total W.-108*«. 


Method. 

Nou- 

tanuins. | 

1 

Tunnin. 

Diffcronee 
in teimtu 
estinidted. 

Dry 

iioii-tanniii 
estiiimfed 
us tumiiii. 

A.O.A.O. .. 

per cent 

per cent. 


per cent 

13*8 

94*8 

-f 11*4 

i 4- 132*3 

Kopecky . . 

12*1 

90* 5 

6*3 

1 + 61*0 

l.A.b.T.O... ! 

14*7 

93*9 

0*0 

0*0 

Paessler . . . 

6*5 

102*1 

+ 7-5 

4- 8.8*2 

Tannin -4*5. 

Oxalic acid^hO. Dri 
0*4620. Total sol 

/ sol. matter per 100 c.c, - 


=^IJ4*0. 


A.O.A.O. .. 

16*2 

07*8 

•f 11*4 

1 4- 102*8 

Koiiecky . . 

13*0 

100*4 1 

4 9-2 

4- 6.6*7 

1 A .b.TO. . , 

20 6 

93*4 1 

4 0*6 

4- 3*6 

Paessler ... 

9*8 

106*2 

-t 10*0 

-f- 7.6*7 

Tannin^ i-i. 

Oxalic acid -l'i Dry sol matter per loO e.r - 


0 4960. Ttdal sol 

126.1. 


A.OA.C. .. 

20*6 

104*0 

4- 21*2 

4- 84*4 

Kopecky . . 

26*5 

98*6 

4- 7*4 

4- 29*6 

l.A.b.T.O... 

28*0 

102*1 

4“ 8*2 

1 -f- 32*7 

Paouier ... 

9*0 

116*2 

4- 20*6 

+ 82*0 

1 

Tannin » 45. 

Oxalic acid«:2'0 Dry sol nuitfcr per 100 c.c ^ 


0*6264. Totof so/ 182*8. 


A.O.A.C. .. 

27«8 

106*0 

4- 21*6 

4- 66*8 


32*2 

100*6 

4- 9*4 

•f 31*7 

S5*6 

107*0 

•f 18*1 

4* 80*9 

1S*1 

118*7 

•f 10*1 

4* 58*2 


Manchester Section. 


Meeting held at Manchester on Friday^ November 2, 1000. 


Dll. G. n. BAILEY Hi THE CHAIR. 


REMARKS ON THE WORK OF THE SECTION. 

Tho Chairman roforrecl in Horno ilotail to the activity 
tliat was being UiHjilayed m developing new prodneta, and 
hoped thatooninuinieationH might be made to the Section 
by thoBO directly engagixl in manufacture more freely than 
hitherto. He then Bupplomented these earlier reraarkK 
by touching upon Homo quefliJon» of gerierai interest to 
all branches of chinnical industry. From time to time the 
united offortH of the Sections had been devoted to the 
disQURsion of such matters an river pillution, technical 
education, Ham}tliug, patent laws, trallic rates, and means 
of traiiHit for goods, iiut in cascH where tho information 
wa» required in support of public measures of reform, it 
was manifest that this waul of completeness and the delay 
which occurred in getting together tho necessary dutail 
acted very prejudicially. 'I'lius m regard to more ready 
and eheajK'.r methods for tlie transit of gocsls, which had 
occu})ied the attention of a Committee of the Council 
for some years, there was surely no reason why it should 
mit he part of the ordinary husmess of this or any other 
Heel ion to constitute itself a medium for collecting 
information. In this way the necessary details woukl 
bo really to hand when called for, and with tho further great 
ad vantages that, after preparation by a Committee ot the 
Section, they might be thoroughly sifted and discussed 
before a meeting of the members. Any ((uestion alTecting 
tho relations of their imlustry with hojal or imperial 
authorities was capable of being so treated. 

Dr. Bailey then considered the question of sampling in 
its various ajiphcations in order toinducite that even with 
such a t(»juc there were many points nhich might with 
advantage receive fiii’tlier attention from the Section. 

He hud chosen sampling as an example of tho com- 
plexity and the many-sided eharaeter of an o)MU'ation of 
wide application. Any ot the other questions touched 
upon would equally serve to show how essential it was to 
reeogniso themaiiitoM eonditioiis which surround science in 
its application to industry. Tho oxperionuo of any one 
branch of chemioal industry, or even of aeveroJ, ilDwever 
immrtant or however well represented, could not euffioe, 
and we wore brought to realise how necessary it wa« that 
full use should be made of tho opportunity of securing a 
Buhlcient array of facts and ample discussion, and of 
bringing together for this purpose representatives of ad 
the DranohoH of industry oonoornod. 

It was also manifest that the chief responsibility in 
bringing about a satisfaetch'y issue i^^tcci upon those 
actaially engaged in manufacturing operations. 

Moreover, it was only by tho adoption of such means 
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that a satisfactory modits vivendi could be arrived at as 
l^tween manufacturers and the local or imperial autho< 
rltiea, with whom they desired to work in amieahh) relation. 

1 his WPS indeed one of the most important problems 
now in front of chemical industry, and its effective solution 
was urgently called for. 


A OHAPHICAL METHOD OF RECORDING THE 
WORK OF VltRIOL CHAMBERS. 

BY W. H. COLEMAN. 

When looking at the daily report of the work of a sot of 
vitriol chaTnl>ers it is not easy to toll at a glance how it 
compares with the previous re^wrts, and I have found the 
moth<^ about to be described very helpful in judging 
the history of the plant, with the view of giving such 
instructions as may serve either to renu'dy a defect in 
the working, or to increase, if necessary, the worli. done. 
The method adopted consists in plotting on squared 
paper the results of certain daily teats and data concerning 
the plant ; the results chosen have been arrived at after 
considerable thought, ami form a record of those facts 
which it is most important for the vitriol plant manager 
to keep in view. The method haa Ijeen in ii.ao for about 
18 months, and, for the sake of illustration, a diagram 
is given of the curves plotted during the months of 
Sojitember and October, 15)05. 'I'he curves are classiliod 
into two series, and in the actual recorrls they are drawn 
in difTcrent coloured inks to render them more distimd, 
but in the diagram difFcrcnt kinds of lines have been used. 
The horizontal lino rcpresenls the days, and the vertical 
lines are numbered in the upper series so that each small 
division represents 2, and in the lower series 1 unit or 
decimal past, as the ease may be. 

On tlie up^Kir half of the sheet are recorded daily : - 

Curve I. — In bhmk, the cubic f<5Ct of <d»vmbcr 

space j»er lb. of sulphur chaiged per 24 hoiurs ; the 
fibres represent units. 

Curve IT. — In red ( ) the peroeniago of nitre 

used on the sulphur charged ; tlio figures represent 
tenths. 

Curve III. — In blue ( ) the total dip of acid 

in the chambers, that is (he sum of the dips of the separate 
chambers ; the figures ri^prcHcnt units. 

Curve IV. — In green ( --) t lie daily average 

difference in tmiipenit iiro in di'grces (.'ciif igrmlc hotwi cn 
the gases entonng th(« first (lay kussac tower ami the, air ; 
the figures represent units. On the lower half of the 
shoet are recorded daily : - 

Curve 1.— In rod ( ) the number of gruiiis |>er 

cubic foot of tot-al acids calculated as 81)3 iii the exit 
gases. 

Curve 2. — In green ( ) the percentage of carbon 

dioxide in tlie exit gases. 


Curve 3.— In black the percentage of 

in the exit gases, 

’ 4 ' 

Curve 4 a and 5. —In blue (— ) the number 

of o.c. of nitric oxide^ gas obtained in the 
from I c.o. of acid from the bottom of the Gay Lniliao 
towers, the upper blue lino, 4u, showing the seaulta 
from the first and the lower from the Go/ 

Lussac. ; 

In all COSOS, tlie small divisions represent tenthSi^im^ 
the figures represent either single estimations. or ^tWh’’ 
average of several taken at intervals during the dev 
It would, no doubt, be better to draw an avorSige dttify 
sample of the gases and acid, and to plot the roSttltS 
of the testa of tliose average samples ; but owing to the 
unreliability of the ordinary methods of drawing sample! 
of gases from a main, and to lock of time to worktmt bettfr 
motlK>d.s, thoHo figures have been used. I hope in 
near futimi to bo able to devote more time to this stibieot. 

I do not predond to any great novelty in the motnot}. 
but as I have never seen or heard of a graphic method 
applied in this way, I thought that it might be intewiit, 
and I have ]»ersonally found it helpful in many ways. 
It keeps very vividly before one’s mind not only the present 
but tfio past condition of the plant, it points out any 
continuocf carelessness on the part of the men, or any othec 
continued source of bod or irregular work, and ^ahlea’^ 
a roniody to bo sought for and applied ; it also creates a 
healthy rivalry bof.woon the chamber managers who sup09>> 
intend different sets, and has finally tho merit pf keeping 
the chemist himself up to tho mark, as it compels attention 
ui a way never attained by written or tabulated records, 
howevi'r perfect. It should l>e remarked that during tho 
month of Octo!>er a portion of the sulphurettod hydrbgan 
from the sulphate of ammonia plant was bumad in 
aihlition to tlio oxide, and as tho amount varied very 
frequently owing to causes which have nothing to do witn 
the iq^d department, this acjcounts for the rather rapid 
variations in tlie nitre poroontago. 

.Some few details concerning tho plant and its working 
may Isi of interest. The set consists of a rOw of spent 
oxide burners, a Glover tower, threxo ohamboMr. and two 
Gay Lussao towers, the latter being worked hi «©ri©» with 
a Kestner fan between them. The acids af*e raised by 
automatic Kestner elevators, so arranged that tfap 
distribution of tho aitid is not loft to tho tower man. but 
is regulated by tho chamber manager from tho indioatioas 
of the meters attaclied to tho elevators, and that tho 
whole of tlie weak nitrous ooid coming from tho sooond 
Gay Euhhjw, tow^er has to bo passed down the fkst. 

Tho average condition of the drips, &o., was as follows 
No. 1 <*liaiui»or drip 130’ Tw. teiujieratun^ 85‘’ C. No. 2, 
125" Tw., 55" V. ; and No. 3, 05'^ Tw., 35" 0. 
'reni|M'iaturo of the gases passing from the Glover to No. 1 
cIiuiuImt aveiaged 5),5’ C. The acid left the Glover towar 
at 140' (J. and 140^ Tw. The a<;id Hujiplied to No. 2 
Gay Liissae tower was at 23" C. and 143" Tw,, and to No, 1 
Gay Eushjm; tower 30' (L, and 141" Tw, Those dguro! 
vary somewhat from those obtained with ordmary 
pyrites plants, but tho manufacture of aoid from, spout 
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mz sklec^iom of bbhzot for 0EOREASiKa. 


OQfed« i« tieith^r 00 simple nor 00 »te«dy» and requires close 
and careful watching. As the oonneotions between the 
Ohambors have all bpen constnioted on the plan suggested 
by Mr. Porter in the paper which he read l)efore this ^■ction 
some time %go, I may perhaps be permitted to make a 
few remarks on the results obtained in actual practice. 

^•re is no doubt that the capacity of the chamberR is 
IkoDpasedi^ and that the gres-ter part of the work of con- 
version of we BulphurouH acid into sulphuric acid takes 
||ao9 in the first three-quarters of the chamber’s length. 
tm the o^er han4, the conditions seem less stable, and 
the plapt must be very carefully and closely watehed for 
tfie first feigns of something wrong, and the proper remedy 
applied at once, or it will soon get out of hand -in fact, it 
b^omes mesre sensitiye and responds much more quickly 
to alterations in the conditions of working. 


Djscdsbion. 

The CHAlKMaK thought if it had been customary to 
express such results on curves such as those shown, wo 
might long ago have been in a position to diagnose what 
was going wrong in chambers, and many phenomena 
which were still obscure. It stniclc him that the acid 
in the bottom of the chamber played a very much more 
important part in the process than had hitherto been 
thought of, a view which received considerable support 
from a comparison of the curves on the diagram. 

Mr. H. Poutkb thought the diagrams wouhl a great 
assistance to managers, foremen, and workmen. The blue 
line showing the level of acid in the clmmhcrs, and the 
red line indicating the consumption of nitre, wore exceed- 
ingly interesting. At the point where the acid line showed 
variation, the nitre line also flnctuatod, and tlicre would 
appear to be a relation between the bottom acid and the 
gases in the chamber. That was not a new subjtsct, and 
recent observations he had made pointed to this, especially 
ip hot weather. Mr. Coleman had mentioned the bottom 
inlet into chambers, which ho (Mr. I’orter) domonatral<Hl 
before this Society three years ago, and he stated that 
i^oubtcdly they inevoosod the make of the aeid. 
dExperimente lately had sho\<m this, and one firm iritioduceil 
bottom inlet at an angle instead of at right angles to 
'^tne chamtiers, with the result of impinging the gases on 
tq the surface of the acid in the ehainlici-M, causing a rippling 
of the surface. This caused the liberation of the nitrous 
QOm^unds from the chamber acid, and bad a very 
marked influence on the general working, especially in 
hot weather. 

Mt. Hejibkiit Momiis thought it would he a rather 
dangerous thing to draw conclusions from the lines shown 
Upon the diagram. Mr. Coleman had not mentioned 
that it was very probable that the oxide used varied in 
ifs suiphur content during the i)eri<Kl in which tlic t^'sis 
had been earned out; this might afeount for very 
oonsiderablo variations in the lines. 

Mr.€ut<xirAit, in reply to Mr. Porter, said there was no 
doubt that the variation in the nitre lino was due, not 
(Only to Uie irroguloi* supply of sulphuretted liydrogen, 
but also to the falling stock of acid in the cIinmberH as 
indicated by the dip line. If there was one fact more than 
another that was important in the manufacture of acid, 
it was the maintenance of the stock of acid and 
consequently the stock of nitre in the acid of the eliamliers. 
If the capital of the plant as represented by nitre was 
, allowed to fall, it had a very prejudicial effect upon the 
v«WOfeking. With regard to the rippling of the acid, this 
would cause an increaKod surface of the acid in the ehatnher 
to be exposed to the action of the gos with a resulting 
imsreised rate of interchange between the molecules. 
In reply to Mr. Morns, ho said iliat the oxide wra tested 
daily, and groat variation in tlio amount of sulphur 
burnt took place, which would bo stiun from the black 
fine ifi the nppfer diatom, which showed the relation 
between enl]^ur ohor^ and the chamber space. 
Ai to the ammonia, as amspW of fact, none did pass into 
the obambors, and the Ip, the percentage of nitre 

ytrofe ttidahted* noi sultmuretted^ydrogeii 


was being burnt, but by the fact that the supply of this 
gas was very irregular, and caused the conditions m the 
chambers to bo oonstautly changing. If ovurythinx could 
be kept perfectly steady and constant, the manufacture 
of acid would be much simpler. 


Nottingham. Section. 


Meeting held at Nottingham, on Tuesday, November 27, 1906. 
MB. J. M. 0 . PATON IN THE OnAlH, 


THE SELECTION OF BENZINE FOR DEGREASING. 

BY 8. B. TBOTMAN, M.A., F.I.O, 

The so-eallofl l^nzine used in degreasing is a mixture of 
petroleum hydrwarbouH of varying boiling points. 
Both the efficiency ami economy of degreasing procossos 
depend to a large extent uj>on the careful selection of the 
solvent. It may bo taken as a general rule that the suit- 
ability of a lienaine varies inversely with the percentages 
it contains, distilling below 80" C. and above liO® C., and 
directly with the shortness of the range of boiling points. 
The fractions distilling biflow 80“ 0. are very wasteful, 
owing to the dilfiinilty of completely condensing them, 
and to their high vapour tension. The high boiling 
fraidions, on th(^ oilier hand, require more fuel, and are 
very difficult to ex|)el from the residual grease without 
cau.sing deterioration of colour, and 8ometime.s loss of 
glycerin owing to decomposition of the fats. If they are 
lejt in tliey spi>il the grease for soap making. There 
is, howiiver, no doubt that the low fractions are by 
far tlio more expensive. A perfect spirit would be one 
having a constant boiling point of about 95^ C. The 
value of commi^ridal samples, in the absence of the low 
and high boiling fractions, depends upon the poroentage 
distilling over within a short range of temperature on 
either side of this point, say from IKf to 100“ CJ, The 
following are examples of good and inferior spirits (distilled 
by the method described below) ; — 


IVactiun distilling. 

Good. 

I 

Poor. 

Below 80'’' C 

3-0 

26-0 6‘0 

Between 8(f— 90’ 

12-0 

330 14-0 

„ 90— BMV" 

82-0 

1 K3-0 1 33-0 

„ KM f— 110’ 

3-(l 

14-0 1 26-& 

Above 1 Kf 


12-0 ! 20-5 

1 


The good sam]ile w’ill cause little waste, ami oontains 
much more spirit distilling between 80"’ and 90“ than the 
other samples. 

These facts make it obvious that the chief test upon 
which a benzine must be evaluated is a fractional dis- 
tillation, with the proviso that the method employed must 
1)0 capable of ililterentiating between the valuable and 
valueless fractions. This being so, it is a remarkable fact 
that the method of testing adopted by the trade is incapable 
of distinguishing between a good and a ba<i spiri%.fend is 
therefore, from a buyer’s iiuint of view, absolutely useless. 
For this test, HXl c.e. of spirit is jilaced m an ordinary 
distilling flask of about 100 c.c. capacity connected with a 
condenser, and is heated with a naked flame. The rate 
of distillation is such that the drops fall into the receiver 
as quickly as possible short of a stn^am. If the object of 
the test wore to conceal the presence of fractions of low 
boiling point, it is difficult to see how a better test oould 
have men devised. A prolonged expeHehoe of the test 
has eonvinoed me that it entirely fails to distinguish 
between a good and bi«i sample from a degreaser’s point 
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of view. The following method h»fl*for eome time past 
been used by me with very satisfactory results. One 
hundrt^ c.c. of the benzine are placed in a tound bottomed 
flas}!: of about 160 c.c. capacity, and having a short neck. 
1 m. in length. The latter is connected to a Young’s 
rod and disc fractionating column with 16 chambers, 
the distance from the neck of the flask to the lateral 
exit tube l^ing 13 in. The bulb of the thermometer 
is placed 1 in. below the lateral exit tube. The fraction- 
ator having been connected to a oondensor with adaptor, 
the flask is placed iqmn a piece of asliostoa with a 
circular hole, and heated with a shaded direct flame from 
a small Bunsen burner, t^e gas supply being controlled 
by a screw olamj) placed on the supply tube. The rate of 
distillation is maintained at approximately one drop a 
second. The distillation is starl/ed with a flame which 
will produce tlm required rate, and its height is only 
altered when the temiieraturo or rate of distillation shows 
any inclination to fall. The method is capable of giving 
perfectly consistent results. This may be seen from the 
following table, which gives the ligures obtained, 
indej^ndently by three diiTorent persons, from the same 
benzine ; the fourth column gives tlui results of the 
trade test upon the same sample : — 


Fraction 

1 1 

2 1 
^ 1 

3 j 

4 

Below 70° 0 

2-6 

2-5 

i 

2-5 


Between 70°— 80® 

21-5 

20-5 

22-0 

6-0 

„ 80®— 90° 

31-0 

32-0 

31 -.5 

45-0 

„ 90®— 10(f 

23*0 

23-5 

22-0 

36-() 

„ 100® -110® 

U‘0 

1.3-0 

13-5 

ll-O 

Above 110® 

8-0 

8-5 

8-5 

4-0 


Mr. O. A. BHANKLAirn said that experiepoe b|ki 
him that the low boiling fraotiotui were alwayw 
and thought it of supreme importance that these sdveaiS" 
should be sold upon the results of a tost whloh realqf 
gave some information upon that point. ^ wonld 
to know whether the autW* thought the1asb‘TttlU|tng| ai 
expensive as the first, 

Mr. T. A. OERAnn spoke of the deorea^^^a^ub 
recovered grease to soapmakers oaueod! by the 
unsuitable spirit. 

Mr. J. Dunford drew attention to the fact tha^ ^ 
spirits were often offered which showed, Moording to t^a 
trade test, exactly the same range of boiling Inti 

which had very different specific gravities. Would 
show different results if properly fractionated f 

Mr. 8. R. 'rnoTMAN in reply thought, that whlijs.oii thf 
whole the low fratitions were the most expensive^ it ‘draO 
ofton forgotten, firstly, that the fractions boiling anoyd 
110" C. were liable to lag behind and not do muon wock* 
and, secondly, that they finally Tef^Uired the expanditttre 
of a considerable quantity of steam to oompletely ein^ 
them, the cost of which should be reckoned in addiwid 
to their deletorious effect upon the nease. He bad HO 
doubt that the spirits mentioned by Itfr. Bunford vordd 
prove to bo dissimilar if properly distilled. The Ubial 
eharaoteriatic of the “ accepted ” test was, that it totdUy 
failed to distinguish between spirits of dissimilar OOltt- 
position unless the dissimilarity was very great. He bad 
rarely met with a bouzme which would not paes the tost. 


An inspection of those figures will at once show the 
extreme tufferenoe between the two methods. |f th‘> 
sample be judged upon the trade test it is an uncommonly 
good one, while in reality it should be condemned. The 
present method is suggested as one that jb simple 
to work, does not require very delicate a])paraiu8, 
and gives results comparable with practical exjierioiKJc. 
It is, of course, necicssary that both buyer and 
seller should use the same ttmt, and tliat the conditions 
of experiment should Iw carefully defined. It should 
not be diflScult to do this if the question were treated 
in the same manner as the analysis of tanning 
materials by the International Association of Leather 
Troijes Chemists. The jjcrsistont retention of a method 
which Is admittedly unscientific and has been proved to 
be inaccurate cannot be too strongly condemned. 


Disousbion. 

Mr. J. T. Wood was of opinion that an ideal spirit for 
deceasing should have a constant boiling ]>omt of about 
9(f C, Such a spirit might be found in lienzol if the price 
admitted of its use. Spirit distilling above I Hf C. was 
very undesirable, as it was dittioult to remove it from the 
greiMe, so that it was not only lost, but also dindnisbod 
the value of the grease. He quite agreed that the analysis 
of benzine ought to be put u^n a proiKir basis, and some 
uniform and scientific method of distillation accepted. 
He suggested that the I.A.L.T.C. might do something 
in the matter. 

Mr. y, 1). Tovnb wrote that analj»'8i8 of spirit should 
always be directed to the estimation of the first runnings, 
toy op to 80'* C., and the last above 110® tl. The most 
Valuable fractions were those whicli had the highest 
boiling point consistent with their rei^y expulsion from 
the residual grease. He trustod Mr^ I’rotman's paper 
would have the effect of bringing about a change in the 
test upon which sellers of benzine approachfed the market. 

Ml*. V. Bahxjus said that coabtar benzines were sold 
upon » simple distillation test, but when he really wanted 
to phtaiA any Ihtonnation about toein# he inyariably 
iuhmtotod some form of daphlegDhtor* 
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THK PlilCSBN’r DEVELOPMENT OF THE ANA! 

OF TANNING MATKRIAU3. 

UY rUOF. H. R. PBOOTBIt AND MR» Q- HAHNlW* 

(Contribution from the Leather Industries Ltahoritolfto 
of the University of Leed**) 

That there is a pressing need of some adFaneemai^ m 
our methods of anmysis of tanning materials will aoammy 
l>e questioned by anyone. The dissatiafaotimi whioh » 
felt with regard to the present official metoad. of tha 
I.A.L.T.C.,* involving the percolation of tlm lianiito. 
solution through unohromed powder in the ffitor 
almost univertol, both with regard to the aoontwiy and 
conooraanoe of its results, and the lengto of tlwe neoeosavy 
to obtain them. In the earlier prooessea for tannin 
analysis, stronger solutions were used (1 per cent, gi 
total solids) than at present, and it wae thou^t neoastary 
to macerate a tannin solution for many honra with faMatod 
portions of hide-powder, in order to mam oonplfta 
detannisation. At the same time^ the mda^pawete 
available were often imperfect, and oontaiiuKi afwaya d 
certain amount of soluble and putceseibie nlattara. ffibb 
filter bell was therefore invented to get oitor tbato 4» 
culties. The comparatively rapid detanniaatiim aAplM 
by percolation through toe toll effectually toeyantod 
any dangers due to putrefaction, and the motliod ^ 
rejecting the first portions of the filtrate oiveroahia t# a 
considerable extent the difficulties due to the presanoe of 
soluble matter. It is now, however, well known that with 
tannin infusions of the strength usbd at preoatti (aboHt 94 
per oent. tannin) the detiutoisatioii can ha ootoptoto&y 
effected by ab out 16 mnn^* j^ltotion 
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l^e-powder than i» U 80<1 in the filter bell, and such 
tiftatment is the basis of tho indirect gravimetric method 
used by the American Leather Cbenjists’ AsBOciation, 
and known os the “■ shako ” method. T 1)0 adoption of 
such a method as this by the American Leather Chemists, 
and its sobsequent improvement in their hands, has 
brought into a strong light the defects of the filter boll 
method, tho chief of which may bo mentioned here. 

In the first place, the method of rejecting the first 30 c.<-. 
of filtrate to got rid of soluble matter is far from being a 
complete elimination of this diftionlty, and much of our 
trouole may traced to this lm):>orfoct removal of these 
“ solubles ’’ in the powdiT. Moreover, it has been shown 
that the comjiosition of the filtrate is not only variable with 
regard to the “ solubles ” of the hide, but also with respect 
to tho amount of soluble non-tniming matt<*ia, there being 
in fact a continuous change in the conqiosjtion of siicccssive 
portions of the filtrate, according to tho degree to which 
the powder in the bell has been taimcd by tlio solution 
.in use, and according to the regnlaiity of the flow of tho 
infusion through all ijarts of tho powder, this latter being 
always an uncertain factor. Again, the methotl assunuvs 
that any variability in composition of the filtrate duo to 
dilution by the moisture contained in the air-dry ]>owder 
used, is eliminated by the rejection of (he first jioi lions, 
whereas this conclusion is really 0 ])en lo con.iiderablo 
doubt. 

Another objection to this method is found in the 
difiiculties exjierienc.od in the satisfoidory packing ” 
of the filter bell with the })ow<lcr. This ojieration, as is 
well known, requires considorahle care and some skill, 
difroroncee in the manner of [lacking jirodutdiig a distinct 
efToct upon the results; and in the hands of different 
operators and with various jiowders this difficulty becomes 
very much more pronounced. 

In the first place, we may note the impossibility of 
obtaining satisfactory powders, and more csjH'eially in 
getting them sufficiently almorptive, and at tho same 
time sufficiently free from hoIuIiIo malfer. 3’he con;.plelo 
detaunisation of certain cxtroctH by neulral [lowders is 
practically an impossibility, and tliosi.' dillkuiUie^ have 
been accentuated, rather than removed, by the unauthor- 
ised acidification of jiowders with lactic and other acids, 
which has caused swelling of the hiclo-jiowder in the bell, 
and an increase in the soluble matters of the powder. 
These same troubles aro also manifest to an oven greater 
extent in any atUunjit to analyse acid liquors by tho 
filter bell orrmigoment. Tho powder swells so much as in 
many cases to render the filtration proc-tically impossible, 
and even if successful, the amount of powder dissolved 
is enough to scTiously vitiate tho result, i < 

One of tho greatest objections to tho filter boll is that 
large quantities of soluble non-tanning matters are removed 
by the powder when used in this manner. The solution is 
almost completely detaunised by the first portions of the 
hido-powdor it meets, and hence the detannised solution 
has to flow through a certain amount of fresh and very 
absorptive hido-jiowdcr, whicli will readily take out of 
*BoIution znauy sulublo iion-tanning matters which are 
of an acid nature, or from some other cause aro capable 
of absorption. Many derivatives of the tannins, such, 
for example, as gallic acud, are thus reckoned as tannins. 
This objection applied also to the earlier maceration 
method of treating the solution with several successive 
portions of fresh powder ; and when the filter method 
was first Introdue^, the danger of removing such non- 
tannins by Those methods of successive treatment with 
hide-powder, was not so fully appreciated as it now is. 
Most of these strong objections aro inseparably associated 
with the method, and they aro therefore only very par- 
tially overcome by the use of I>r. J. I’aessler’s “ ligutly 
chromed ” powder, and, as for as the absorj^itioii of non- 
tanning matters is concerned, Dr. Paesslers powder is 
diatinotly worse than the unchromed powders, though it 
is decid^ly better in concordance of results. 

Thai superiority of tho American method in this respect 
over all methods involving tho use of the filter boll, has been 
repeat^y urged, and is proved quite oonolusivcly by an 
extensive investigation recently made by ParW and 
Bennett (ape this J., pages 11^1200), m which it is 
demonstiatad tbi^t in method the absorption 


of the non-tannins by the powder is very much reduced, 
and in many oases completely prevented. The American 
method has also other claims to soientiilo aoouraoy. It 
employs a definite quantity of powder, chromed with a 
fixed amount of chrome alum, which not only makes the 
powder sufficiently acid for the efficient absorption of 
tannin, but also renders it more insoluble ; and all 
remaining soluble matters are removed by a thorough 
washing of the powder immediately before use, so that 
the residues observed on “ blank ’* experiments may be 
reduced to quantities of tho order of 1 rngrrn. of dissolved 
matter on W) c.c. of the non-tan filtrate. It has also 
been shown clearly that by cliromiiig in this wav, the 
quality of tho hide-powder used has a much less inffuenoe 
on tho rcMult, and tliat suitable powders can be prepared 
with much git atcr case. Moreover, os the method consists 
in liringing the powder into contact with every part of tho 
liquid to bo detannised, by rapid agitation for a given 
time, it is (osjieeially with tho improvements suggested 
below) more rapid, more uniform, and less troumesome 
than tho filter method, while it demands no special 
manipulative sldll. 

At the recent (Conference of the International Association 
of i^oather 'J’rmle C^iemists at Frankfort, at which the 
AuKTiean AsHexjution was rejiresonted by its President, 
the defects of the official filter method wore made bo 
♦ ibvious that a Commission was appointed to consider 
tho whole question, and if possible bring the Eurojicaa and 
American jirafitico into harinony. There can be little 
doubt that tho result will bo the abandonment of tho 
filter method for some modifiitation of the sliaking process, 
but as the form adopted by the American Association 
tloc.s not seem in all resjiects oflapted to European roquire- 
monts without modification, the authors desire to tiring 
forward at this stage various criticisms and suggestions. 

From the jwint of convenience, the principal objections 
to tha American method are tho long time (nearly 24 
hours) required for chroming tho powder, which sliould 
ho freshly done for each set of analyses; and’’the some- 
what lodious method of determining the water correction 
by drying a portion of the sijueezoil powder. A theoretical 
objection may also be raised that the percentage of cliromo 
actually ahsorbed bv tbo powder under the American 
conditions is extrornoly Bmall, and Bcarcoly seems enough 
to secure tho sufficient insolubility of the powder under 
unfavourable conditions, while the large amount of 
unabsorbed chrome salt leaves scow for groat variations 
in the amount of acid taken up, which as regards absorptive 
powers seems a more important factor tlian the chrome 
itself. 

As regards rapidity of chroming, it may be noted 
that the American official method stipulates that the 
amount of water used in soakmg and chroming the 
powder should be 25 times the weight of the powder 
used. This seems to be a quite unnecessarily large 
quantity, and a course of experiments with varying 
quantities of water leads us to suggest 10 times the 
weight of powder as an alternative. This quantity is 
found to be quite enough to render the mixture Buf- 
iioiently liquid for the agitation required, and will 
make the powder wet enough to ensure a sufficient regu- 
larity in chroming. It is, moreover, much more con- 
venient in practice, and if the time occupied in chroming 
is to be reduced, which is strongly desirable, it will bo 
necessary to use a more concentrated ohi'oming liquor. 
As it stands the method is a mere waste of distilled water. 

In the next place, the A.L,0. use only 3 per cent, of 
chrome alum on the weight of the powder. One of the 
main reasons for clu-oming is to render the powdw in- 
soluble, and all practical experience and all recent work 
on the hide-powder question show that the grealitr the 
chroming the less is the error. It has also l^n shown 
by Kopecky and by various American chemists that heavily 
chromed powders have their absorbency for tannin very 
little affected by the degree of chrummg, so that it would 
appear that the quantity used in the American oAoial 
method was dectuedly small. If all the ohromium used 
in this method is absorbed by the powder, it will only 
contain 0‘45 per cent, of chromio oxide ; and this is by 
no means a true aisumution, the pero^tage absorption 
of chromium varying with the quality of fhe powdeiMiBod. 
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Tha authora have ti««d a powder in whIcS only 22 per cent, 
of the ohrotninm was amorhod. Again, if wo are to be 
safe-guarded against variations in the quality of the 
iinohromed powder, a greater degree of cMomiug seems 
desirable, enough, in fact to render all powders that are 
at all useable, practically uniform when chromed. The 
authors desire to suggest that 0’76 to 1 |)or cent, of ehromio 
oxide or its equivalent in ohromium is not too much for 
this purpose. 

An equally important point is the time required for the 
preparation of the powder. Thf) official method is to 
‘digest the powder with 25 times its weight of water 
till thoroughly soaked. Add 3 per cent, chrome alum in 
solution. Agitate by either shaking or stirring occasion- 
ally for several hours, and let stand overnight. Wash, &o.” 
This jiraotically means that it is necessary to coramenoe 
the preparation of the powder 24 hours or more before 
it is required for use. If- is imperative that this in- 
convenient time should be shortened. The autiiors 
find that this cannot be done satisfactorily by merely 
increasing the amount of chrome alum. Exjierimcnt 
shows that 16 ixsr cent, of chrome alum will put into a 
|>owder in one nour no more chromium than 3 per cent, 
under the same conditions, and will probably give the 
powder far more acid than is necessary. The authors 
therefore suggest the use of a basic cliroming solution, 
such as is alrea-dy used at the Vienna Vcrsuolisanstaft. In 
this way a rapid < liroming may bo etlected, and there 
seems no objection to this except that the amount of washing 
roquiretl may bo slightly increased. Any objection of 
this kind is (juito overcome when we consider the saving 
in time by the rapid chroming of tlio powder. It is known, 
too, that fresh and well washed and ground chi'omo 
leather will detan nise quite well. 

The following table gives the results of experiments 
made in chroming powders under varying conditions. 
To malio the figures comparable, the results are stated 
as porooutages of chromic oxide fCrgOj) in the di*y powder, 
after it is obromod, washed, and ready for use, though 
this may not be strict-ly correct in all oases. In pai’allol 
experiments with chrome alum and chrornio chloride, 
such a quantity of the latter was taken as would give 
the same quantity of chromium os in the former. 


Chromium absorbed urider varying conditions. 


Chroming material. 

Tie. 

1 1 

1 Alworption 
Amount' of b)t*l 
of ( cliroimum 

1 water, j used. 

Chromium 
oxide In 
powder. 

Per cent. 

hours. 

per cent. 

per cent. 

y-o Chrome alum . . , 

34 

1 23*0 

0-10 

1*06 Cryst. chruraio 

ohloride 


16-6 

0*07 

1‘65 Cryat. chromic 

chloride (made 
basic)* 


25 

times 81 *0 

0*14 

9'0 Chrome alum ... 

1 

weight \ 
of 1 4-4 

0*02 

1*66 Cryst. chromic 

cldoridfi 


powder 

io>y 

0*06 

J *66 Cryst. chromic 

chloride (made 
basic)* 

t 

- 13-2 

0*06 

3*0 Chrome alum ... 

1 

28-1 

0*10 ' 

3-0 Chrome alum (made 
basic) r 

„ 

52‘7 

0-23 

IC'O Chrome alum . . . 

1 

4-0 

0*00 

16*0 Chrome slum (made 
basic) 


10 

times J 40*4 

0*01 

8-26 Cryst. chromic 
chfktide 

X 

wei|ht V 
powder 14*8 

0*82 

8>2& Cryst. chromic 

ohloride (made 
basic)* 


40*0 

0*03 

3*0 Chrome alum . . . 

24 

71*7 

0*32 

S*u Chrome slum (if 
totally absorbed) 

- 

100*0 

1 0*46 


* These soluttons wars made bMio to such an extent m wotdd 
oorrespood to the theuxetfoal salt Or (OHfSO^ or CrClifpB). 

t ™ss soluttons were mi^ basic to the same extent m 
I n the numuiaotiire of ttie Vienna htde-povder, which Is 60 per 
cent, greater than in the other osses. 


In all these oases the ohromium was eatimated by drying 
and ashing the powder, and afterwards imiting atrongly 
with a mixture of magnesium oxide and soaium oarboni^. 
by which means the chromium is ail converted to sodium 
ohromate. By the addition of hydrochlorio acid and 
potassium iodide, the ohromate liberates an equivalent 
amount of iodine which is estimated in the usual way with 
starch and N/IO thiosulphate solution. 

It will be noticed from the table given, that with cmly 
one hour’s chroming under A.L.C.A. conditions, very Utw 
is absorbed, the resulting powder being nraotioally 
unchromed ; but that when the amount of waWr used M 
reduced to 10 times the weight of the powder, about %h» 
same degree of chroming is obtained as with the larger 
quantity of water and the longer time. Moreover. When 
the ohroming solution is made basic, more than half the 
chromium used is absorbed, and if the lonpr time be used* 
llio absorption is again increased considerably. By far 
the most satisfactory results are obtained, however, 
through the use of larger quantities of chromium. When 
quantities of chromium were taken equivalent to the 
amount uscmI in making the Vienna hide-powder, and the 
solutions made basic, the it*sulting powders contained 

! )ractically 1 per cent, chromic oxide eveti with only one 
tour's chroming, but the required washing was somewhat 
ifioreused. 

The amount of chromium is not the only point of import- 
ance ill the manufacture of a suitable hide-powder, and 
in rendering the powder sufficiently absorptive for tannin 
and at the same time less absorptive of gallic and other 
acids it is in all probability the amount of acid which ii 
the determining factor. The use of volatile organic acids, 
such as formic, acetic, and lactic acids, is open to various 
strong objections. They are all difficultly volatile, and 
have been shown to have a decided effect upon the residuee, 
and in a<ldition they are difficult to estimate with aoouraoy. 
This lost point is eapooially important when we romembtf 
the desirability of fixing some limite to the acidity of the 
powder/eof the estimating the extent to which the acids 
occur, in the non-tannin fUtrates and residues, and also of 
the control of tlie washing process, if some method snob 
as is suggested below should be adopted. Hence, the , 
chromic salt of some mineral acid would appear to ba tha 
best, and we are practically limited to either a basto 
chrome alum solution or a basic chromium chloride solutioo. 
since these are the only' soluble salts which are readily* 
obf allied of constant composition. The authors have made 
various experiments with each of these, and find that both 
ere fairly satisfactory, but that on the whole, the ohloride 
solution is proforable, especially on account of the easy 
and accurate estimation of chlorine for purposes of oontroL 
The chloride solution is also free from the oomplioatioa 
due to the useless presence of potassium sulphate in the 
solution of chrome alum, and hence less washing 
probably be required. Again, the chloride and its basto 
salts are more readilv soluble in water and less liable to 
precipitation when diluted by the water used in theobfOm* 
mg of the powder ; and it appears from the results in m 
above table, that a less basic chloride will chrome a powder 
to a greater extent than a more basic sulphate under 
similar conditions. A point not fully exidamed is that 
oven if chromed powders are washed until the wash Hquort 
show no reaction for sulphate or ohloride, these ions 
always reappear in the non-tannin ffltrates, poisihly 
to substitution by tannic acids, or in some oases to double 
deconq)Ositiou of the basic chrome salt witl^ alkaline 
tannates. Investigation has shown that some portions 
at least of these compounds are volatile, and are in a& 
probability free hydrochloric and sulphuric acids, so that 
in considering the effect upon the nature and weight of 
the residues, we think that the belanoe is in favour of 
hydroohlorio acid as being the more volatile and lass 
drastic reagent. The chromic ohloride used In this work 
has been Kablbaum^s “ crystallised ohromium sesqui- 
ohloride,” the estimation of ohromium in which is in agree* 
meat with the formula GrCl|6HsO. As to what to the 
most convenient and desirable quantity to adopt for im 
official process, we do not at present wish to be dog* 
matio. What is wanted. Is to get into the powto 
sufficient ohromium to render it iwlubto sad umform, 
and sufficient acid to ensure its effiotonoy in absoiptive 
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l^e-powder than i» U 80<1 in the filter bell, and such 
tiftatment is the basis of tho indirect gravimetric method 
used by the American Leather Cbenjists’ AsBOciation, 
and known os the “■ shako ” method. T 1)0 adoption of 
such a method as this by the American Leather Chemists, 
and its sobsequent improvement in their hands, has 
brought into a strong light the defects of the filter boll 
method, tho chief of which may bo mentioned here. 

In the first place, the method of rejecting the first 30 c.<-. 
of filtrate to got rid of soluble matter is far from being a 
complete elimination of this diftionlty, and much of our 
trouole may traced to this lm):>orfoct removal of these 
“ solubles ’’ in the powdiT. Moreover, it has been shown 
that the comjiosition of the filtrate is not only variable with 
regard to the “ solubles ” of the hide, but also with respect 
to tho amount of soluble non-tniming matt<*ia, there being 
in fact a continuous change in the conqiosjtion of siicccssive 
portions of the filtrate, according to tho degree to which 
the powder in the bell has been taimcd by tlio solution 
.in use, and according to the regnlaiity of the flow of tho 
infusion through all ijarts of tho powder, this latter being 
always an uncertain factor. Again, the methotl assunuvs 
that any variability in composition of the filtrate duo to 
dilution by the moisture contained in the air-dry ]>owder 
used, is eliminated by the rejection of (he first jioi lions, 
whereas this conclusion is really 0 ])en lo con.iiderablo 
doubt. 

Another objection to this method is found in the 
difiiculties exjierienc.od in the satisfoidory packing ” 
of the filter bell with the })ow<lcr. This ojieration, as is 
well known, requires considorahle care and some skill, 
difroroncee in the manner of [lacking jirodutdiig a distinct 
efToct upon the results; and in the hands of different 
operators and with various jiowders this difficulty becomes 
very much more pronounced. 

In the first place, we may note the impossibility of 
obtaining satisfactory powders, and more csjH'eially in 
getting them sufficiently almorptive, and at tho same 
time sufficiently free from hoIuIiIo malfer. 3’he con;.plelo 
detaunisation of certain cxtroctH by neulral [lowders is 
practically an impossibility, and tliosi.' dillkuiUie^ have 
been accentuated, rather than removed, by the unauthor- 
ised acidification of jiowders with lactic and other acids, 
which has caused swelling of the hiclo-jiowder in the bell, 
and an increase in the soluble matters of the powder. 
These same troubles aro also manifest to an oven greater 
extent in any atUunjit to analyse acid liquors by tho 
filter bell orrmigoment. Tho powder swells so much as in 
many cases to render the filtration proc-tically impossible, 
and even if successful, the amount of powder dissolved 
is enough to scTiously vitiate tho result, i < 

One of tho greatest objections to tho filter boll is that 
large quantities of soluble non-tanning matters are removed 
by the powder when used in this manner. The solution is 
almost completely detaunised by the first portions of the 
hido-powdor it meets, and hence the detannised solution 
has to flow through a certain amount of fresh and very 
absorptive hido-jiowdcr, whicli will readily take out of 
*BoIution znauy sulublo iion-tanning matters which are 
of an acid nature, or from some other cause aro capable 
of absorption. Many derivatives of the tannins, such, 
for example, as gallic acud, are thus reckoned as tannins. 
This objection applied also to the earlier maceration 
method of treating the solution with several successive 
portions of fresh powder ; and when the filter method 
was first Introdue^, the danger of removing such non- 
tannins by Those methods of successive treatment with 
hide-powder, was not so fully appreciated as it now is. 
Most of these strong objections aro inseparably associated 
with the method, and they aro therefore only very par- 
tially overcome by the use of I>r. J. I’aessler’s “ ligutly 
chromed ” powder, and, as for as the absorj^itioii of non- 
tanning matters is concerned, Dr. Paesslers powder is 
diatinotly worse than the unchromed powders, though it 
is decid^ly better in concordance of results. 

Thai superiority of tho American method in this respect 
over all methods involving tho use of the filter boll, has been 
repeat^y urged, and is proved quite oonolusivcly by an 
extensive investigation recently made by ParW and 
Bennett (ape this J., pages 11^1200), m which it is 
demonstiatad tbi^t in method the absorption 


of the non-tannins by the powder is very much reduced, 
and in many oases completely prevented. The American 
method has also other claims to soientiilo aoouraoy. It 
employs a definite quantity of powder, chromed with a 
fixed amount of chrome alum, which not only makes the 
powder sufficiently acid for the efficient absorption of 
tannin, but also renders it more insoluble ; and all 
remaining soluble matters are removed by a thorough 
washing of the powder immediately before use, so that 
the residues observed on “ blank ’* experiments may be 
reduced to quantities of tho order of 1 rngrrn. of dissolved 
matter on W) c.c. of the non-tan filtrate. It has also 
been shown clearly that by cliromiiig in this wav, the 
quality of tho hide-powder used has a much less inffuenoe 
on tho rcMult, and tliat suitable powders can be prepared 
with much git atcr case. Moreover, os the method consists 
in liringing the powder into contact with every part of tho 
liquid to bo detannised, by rapid agitation for a given 
time, it is (osjieeially with tho improvements suggested 
below) more rapid, more uniform, and less troumesome 
than tho filter method, while it demands no special 
manipulative sldll. 

At the recent (Conference of the International Association 
of i^oather 'J’rmle C^iemists at Frankfort, at which the 
AuKTiean AsHexjution was rejiresonted by its President, 
the defects of the official filter method wore made bo 
♦ ibvious that a Commission was appointed to consider 
tho whole question, and if possible bring the Eurojicaa and 
American jirafitico into harinony. There can be little 
doubt that tho result will bo the abandonment of tho 
filter method for some modifiitation of the sliaking process, 
but as the form adopted by the American Association 
tloc.s not seem in all resjiects oflapted to European roquire- 
monts without modification, the authors desire to tiring 
forward at this stage various criticisms and suggestions. 

From the jwint of convenience, the principal objections 
to tha American method are tho long time (nearly 24 
hours) required for chroming tho powder, which sliould 
ho freshly done for each set of analyses; and’’the some- 
what lodious method of determining the water correction 
by drying a portion of the sijueezoil powder. A theoretical 
objection may also be raised that the percentage of cliromo 
actually ahsorbed bv tbo powder under the American 
conditions is extrornoly Bmall, and Bcarcoly seems enough 
to secure tho sufficient insolubility of the powder under 
unfavourable conditions, while the large amount of 
unabsorbed chrome salt leaves scow for groat variations 
in the amount of acid taken up, which as regards absorptive 
powers seems a more important factor tlian the chrome 
itself. 

As regards rapidity of chroming, it may be noted 
that the American official method stipulates that the 
amount of water used in soakmg and chroming the 
powder should be 25 times the weight of the powder 
used. This seems to be a quite unnecessarily large 
quantity, and a course of experiments with varying 
quantities of water leads us to suggest 10 times the 
weight of powder as an alternative. This quantity is 
found to be quite enough to render the mixture Buf- 
iioiently liquid for the agitation required, and will 
make the powder wet enough to ensure a sufficient regu- 
larity in chroming. It is, moreover, much more con- 
venient in practice, and if the time occupied in chroming 
is to be reduced, which is strongly desirable, it will bo 
necessary to use a more concentrated ohi'oming liquor. 
As it stands the method is a mere waste of distilled water. 

In the next place, the A.L,0. use only 3 per cent, of 
chrome alum on the weight of the powder. One of the 
main reasons for clu-oming is to render the powdw in- 
soluble, and all practical experience and all recent work 
on the hide-powder question show that the grealitr the 
chroming the less is the error. It has also l^n shown 
by Kopecky and by various American chemists that heavily 
chromed powders have their absorbency for tannin very 
little affected by the degree of chrummg, so that it would 
appear that the quantity used in the American oAoial 
method was dectuedly small. If all the ohromium used 
in this method is absorbed by the powder, it will only 
contain 0‘45 per cent, of chromio oxide ; and this is by 
no means a true aisumution, the pero^tage absorption 
of chromium varying with the quality of fhe powdeiMiBod. 
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dwap, lor tlia ordipac/ dewscating agwt. 
A f»w drops of chloroform wore acfded as an autiseptio. 
wader these conditions, the moisture in the powder 
remains practically constant for several days, but after 
48 hours detanhisations of the same Holutiou showed 
rather higher non-tannins. It is possible that even after 
beeping for some days, re- washing might make the powder 
quit© satisfactory, but this would involve a fresh deter- 
mination of moisture in a portion of it by drying and 
weeing as in the case of the A.L.O.A. 

One of the features peculiar to the A.L.C. method 
it the agitation of the solujUon in detannising, by shaking 
for 10 minutes in some form of meohanioid shaker,'* the 
Mual form being the ordinary ** milk shake machine. 
Mr. H. C. Beed, m an essay for the Klipstein Prize, states 
that a rotating arrangement of about 60 rovolutione iwr 
minute used for 16 minutes will give practically the same 
results as 10 minutes in the milk shake, while the rotating 
maohine is much simpler and more convenient. The 
authors can oondrm this statement in general terms, but 
think that further experiments are desirable to determine 
whether a longer time is required in the case of certain 
tanning materials which detannise with difficulty. It is 
certain that a “ chum ” arrangement would be more 
generally acceptable than the shake machine, winch 
is noisy and uses oonsideiable power, while its advantages 
over a slow maceration method are equally evident. 

The regulations of the A.L.C.A. state that “ the non- 
tonnin filtrates must not give a precipitate with a solution 
of 1 per cent, gelatin and 10 per cent. salt. The dis- 
advantage of this testing solution is that it gelatinises at 
the temperature of the laboratory, and as a substitute 
a solution of gelatin jwptonos (practically a modified 
oollin *’) was made up as follows : — 5 grins, of goial 

g slatin was soaked in water and dissolved on tlie wator- 
ath to 60 o.c. ; 10 o.c, of JV/l sodium hydroxide were 
^ded and the mixture heated in the water- bath for 
90 minutffl ; 10 o.c. of N/l hydrochloric acid wore then 
added, l^e liquid made up to 100 c.c., filtered, and two 
drops of chloroform added os a preservative. The 
mixture is at least as sensitive as the gelatm solution, 
l&d eithei will just show visible opalescence with a solution 
of gallotannic acid of 1 part m 100,(XK). Since, therefore, 
all .detannised filtrates are tested in this way, any error 
caused by imperfect detannisation cannot exceed 
0-(XX>6 grin, per 60 c.c., and obviously any higher result 
in tannin obtained by other methods must dojicnd either 
on lessened solubility of the powder, or absorption of 
substances which are not tannins. As tlie total solubility 
of the powder can be reduced by careful washing to loss 
than 0*001 per 60 c.c., there is obvioupily not much room 
for the first of these explanations. 

The authors propose continuing their work regarding 
the details of the process, and especially with regard to 
the filtration Of orescent tannin solutions, but m view 
of the deliberations of the Commission now sitting, have 
been anxious to jiublish the results of their investigation, 
so far as it has proceeded, without delay. 


Uons would be felt more by people in the trftde than 
chemist could reediae. hforj^xtraots than crude tnate^tiii 
were sold on the percentage. Tonnors hod be^n tc 
realise the value of analyses, and now atipqlateq for s 
certain percentage of tannin. It would be difficult ic 
oonvinoe them wiat they were getting thb same value 
for their money if the new method gave lower results than 
the old oue on the same materials. 

Mr. T. Fairliy asked if it was possible to devlipe a 
factor showing the relationship between t^e fd^niex 
method and tins later one. Eeports could then be given 
with percentages by each method. 

Mr. W. MoD. Maokby pointed out that if a factor were 
used it would go to prove that the old method was as good 
as this one, whereas what was aimed at was a nearei 
approach to accuracy. It was his custom to state the 
method used in each report. Merchants and tannem 
had built up their data on certain methods, and changi 
would be awkward. Would it not bo advantageous U 
have a standard tomporaturo for the shaking in th( 
American method ? 

Mr. W. B. Hill booed that Prof. Proctor would havi 
said more about the atisorpiion of acid. The maoeratioi 
method required over an hour to got good results. 

Prof. Procthu, in reply, mentioned a paper given bj 
Koi>ecky (Collegium, 1960, p. 97) in which he described i 
method of using the maceration process with highly 
chromed powder. The first 1*080118 were good ; but at 
the hide- powder was kept, worse and worse reeults were 
obtained, the difficulty arising from changes which tool 
place in the powder, probably due to loss of moisture 
which lessened its absorbency. It was not improbable 
that the (Jerman lightly chromed powder would uitimatel} 
suffer in the same way. Mr. Kopeoky in the States, ami 
Mr. T. W ood of Nottingham, had used oommercia 
chrome leather machine shavings damp, after washing 
and hod obtained good results. Heavy chroming did nol 
interfere with absorption. The chemists working speoiall) 
for the leather traae in England had agreed to give the 
results by both methods for a few months withoui 
extra charge, and in view of the approaching change it 
was desirable to determine oontraots by more than one 
method. The Com mission oould not unfortunatelj 
report b<dore April. No advantage was gained by i 
factor connecting the two methods if one of them gavH 
wrong insults. 



Discussion. 

Mr. H. G. Bmnnitt said a great many interesting points 
held arisen in connection with the ooustitutiou of chromium 
sOlte. A slightly different effect was obtained in the chro- 
ming of hide*pow(ler by chrome alUm dissolved in the cold, 
andVa simiUr solution previously boiled. They hojwd to 
deal with the actual constitution of basic chromium salts 
at i^ture date. The fact that Prof. Procter advocated 
the^Smlition of a method of his own invention which had 
been in vogue for many years showed clearly how much 
he desired improvement in the methods of analysis The 
German Section of Leather Chemists hod raised objections 
to any change, and their conservative attitude hod been 
an obstaole to advancement. 

Mr* J. A. 0 bav*n realised the importance of obtaining 
more aoourate^Awmlts, but thomi^t it was a serious tl^g 
to ubaiifia a tiwthod which had been in use so long and to 
whidb taxmhM had grown aoooatomed. Probably altera> 


THE JUBILEE OF THE COAL TAB OOIXJDE 
INDUSTRY. 


AMJfiRICAN OELEmUTlom 

Nkw York. 


On Saturdajr, Oot.ol>©r 6, a banquet was given to Sii 
WuL H. Perkin at Dclmomoo’s. Dr. Clias. F, ChamUiu 
occupied the chair, and some 4(X> ^ests were present 
Mention was made of tlie general mud that was bein{ 
soUoitod for a Perkin Chemical Library, to be installec 
at the Chemists’ Uub. After the usual loyal toasts, and i 
welcome from the City of New York by the Hon. Pateiok F 
McGowan, Dr. Hugo Schweitaer, Seoret«ry of th< 
Organising Committee, gave an address, in whioh h 
dewribed eloquently the history of tihe disooyery o 
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mauve, the evolution of the ^al tar colour induHtry, the 
•ytfihe8i» of ine<licinal romcdlw, and the new ficlda now 
()jK‘nod, in all of which cool tar forms the base. 

Ur, Wm. II. Nichols then handed to Sir Wm. H. Perkin 
the first impression of the Perkin medal, in gold, which is 
to be given annually to tlio American chemist who has 
most distinguished himself by his services to applied 
chemistry. Mr. Adolf Kuttroff. treasurer of tlio 
Organising Committc'e, next presented a tea service as 
a token of gratitude from American friends. 

I)r. W. F. Bille brand, president of the American 
Chemical Society, presented the honorary membership 
i>f the American Ohemionl Hoemty. 'i’he other K]>eakerB 
were President N. Murray Puller, Prof. Hermann 
8ehiiniaeher (Bonn), President Ira Bemsen, Prof. Nernst 
(Berlin), Dr. H. W. Wiley, and Mr. H. A. Metz. 

Sir Wm. 11. Perkin, in reply, expressed himself as both 
honoured and gratified by the warm wcleoino extended 
towards him, and for the presentation made. He trusted 
that the medal would encourage and stimulate chemists 
to increased activity in research, and he felt sure that the 
tea service would be valued not only by himself, but by 
Lady Perkin and bis family. He also greatly appreciated 
the "association of his nami' with the A mencaii, Chemical 
Society. After tlmnking the various speakers for their 
kind irfereniTH, Sir Wni. I'erkin gave the history of his 
life’s work from the discovery of mauve to the establish- 
ment of the coal-tar colour induHlry. H(' then leferrcd to 
the subsetiueni develojunents whic'li enabled bun to retire 
from biisinesH and once more occupy Inmsclf with pure 
Kcieutifw research. In concluNion, he alluded to the inftu- 
inoe whioli the industry had had upon the dovelojuiicnt 
of science, and the vast uinounf of cm]>loymei)t it had 
given to the working classes. 


Boston. 


(In Wednesday, October 10, Sir Win. H. Perkin was 
entertained at the Algonquin (!lub at Boston. Al^out 
170 reijresentatives of chemical industry were jircsent. 
The chair was taken by Mr. F. F. Atfeaux, and Prof. 
11. P. Talbot of the Mass. Inst, of I'echnology acteil as 
toastmaster. After the usual loval toasts, Oovernor 
Curtis Ouild, Jr., welcomed Sir William on behalf of the 
Commonweal 111 of Massachusetts, tlie lirst textile State 
in the Union ; and the Hon. Thos. A. Mullen followed 
oil iwhalf of the City of Boston. After sjieeehes by 
Senator Gabot I.odge ; Capt, W. Wyndbain, British 
Consul at Boston ; President Henry S. l^ntchett, Mass. 
Inst, of TcHihnology; and Mr. Wm. Whitman, President 
of the Arlington Mills, !>. W. H. Walker presented 
Sir Wm, Perkin with a silver piuKdi bowl, for which Sir 
William expressed his thanks. 

Gn Tliursday morning Sir William and liis party visiteil 
Harvard University, where they were r(X*eived by I^rcsi- 
dent and Mrs. Eliot, and in the afternoon tlie MaH.s. Insti- 
tute of I’etihn^logy. 


Obituary. 

Edmund H. Miller, M.A., Ph.I). 

. Edmund H. Miller was Ixim at Fairfield, Con- 
necticut, U.S.A., on September 12, 1869. He was 
admitted to Harvard University in 1886, and in 1887 he 
entered the School of Mines pf Columbia University 
for special preparation in the branches of analytical and 
applied chemistry. He graduated as Ph.B. in 1891. 
hxom 1891 to 1894 he hold the post of Assistant in 
Assaying, and from 1894 to 1897 that of Tutor in 
Analytical Chemistry and Assaying, In 1897 he 
w'os appointed Instructor in CJolumbia University, 
Adjunct Professor in 1901, and lYofessor of Analytical 
Chemistry and Assaying in 1904. In eonjunotion with 
his students, Dr. Miller published some forty papers on 
subjects in inorganic and analytical chomlfttry, 
including papers on Ferro-, Chromic-, and Cobalti- 
cyanides, and on the I'latinum metals and their alloys. 
He publishetl the following books : “ Notes on Assay- 
ing,** in conjunction with Dr. Kicketts ; “ Calculations 
ill Analytical Chemistry,” and, ” Quautiiativo Analysis 
for Mining Engineers,’' In Edition to his duties in 
the Department of Chemi.stry, Dr. Miller was enga^d 
with the administrative affairs of the Columbia Uni- 
versity, serving on the Committee of Admissions for 
three years, during two of which he was Chairman. 
As a technologist, he had hail some practical experience 
in the laboratorii's of Messrs. Kicketts and Banks in 
1891, and os Chemist lor the Arlington Manufacturing 
Com}M)ny. Dr. Miller was a member of the Society oi 
Chemieal Industry, and of the Committee of its Now 
York Section ; a member of the American CJhoinioal 
Society, Vice-Chairman of its New York Section m 
1902-3, Chairman in 1904, and later he was mode a 
Vice-President of the Society. His death took place 
on Novemlicr the 81h. 


WlLLUM H. CirANDI.KR, Ph>D. 

William 11. Chandler was born at New Bedford, 
Mass., on December 13, 1841, and graduated at tlnion 
(killege, Sehenectarly, in 1802. In 1872 he received 
the degree of Ph.D. from Hamilton College. Having 
taught for four years in the Olumbia School of 
Mmes, in 1871, he .received an ^ipointment in 
I^diigh University, as Professor of CliemiBtrjV. He 
finally iKicanie President of the University, acting also 
OH Emeritus Professor of Chemistry. Dr. Chand^, in 
1898, published an encyolopor-dia of universal know- 
ledge. He was a memhor of this Society, and also of 
the American Chemical Society, a Fellow of the Chemical 
Society of London, member of the Soei6t6 Chimique 
de Paris, and of the American Association for the 
Advancement of Science. Ho died on November 
the 30th. 
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Journal and Patent LiteraturS. ♦ 


I.-PLANT, APPABATDS, AND MACHINERY. 

(Ootiii?iued from p<i(je 1138.) 

Ekousu Patents. 

Drying of granular, pidvcrulrnt, and othor .suhstancrs , 

llios Pat, 23,100, Nov. 10, 

TifE ma^rials to be dried are supported on traya, or bv 
other suitable moans in a (•}iamb(jr inU) whu U a ourrent 
of air is forced, under ^irossure, tliroufjili several inlets, so 
that it passos through the ohamber ami over the material.s 
with a w'hirliug motion in a sinular manner t<> that 
desoiilied in Eng. Pats. 11,705 of 11)04 and 3045 of 1905. 
The moisturo-ladon air is withdrawn at a slightly higher 
ratti than the fresh air cnU^rs to ensure a slight vaemuii 
in the chambor. When dry the eontents of the trnys are 
tioped oil to the inelmed bottom of the chamber from 
which they are removed. — W. H. ( 

Codina and drying ftnids ; Procem'H for . F. Kneller, 

KalK, and W. Schunuuhor, Bt'rlin, (iermuny. Kng. 
Pat. 24,027. Deo. I, 1905. 

Tjie fluid is ooolod by causing it to exchange heat with 
a single cooling medium only, which eirculatc.s through 
aucoossive cooling coils. The ooolmg medium is caused 
to evaporate at different jiressures ami eoiiHe{|uently at 
different temperatures in buccchsivc coils — W. H. (\ 


Purifying, humidifying, or cooling of air or othvi gatnous 
fluidn. T, F. bhilimgton and .1 A. Hanna, Belfast. 
Kng, Pat.^ 100,3, Jan. 13, 1900. 



The claim refers to the spraying device described in 
Eng. Pat. 10,552 of 1905 (this J., 1900, 419). The air or 
other gafl enters the top of the inverted conical eiiambor, 
a, and after becoming mixed with the spray from the 
nozzles, c, passes in the direction indicated by the arrows, 
through the spaces, a*, between the louvre.s, a^, wliich form 
the aides of the ohambors, into the distributing flue, d. 
The excess of liquid is «topi>ed by the louvres, a^, trickles 
down, and ooUectl in the reservoir, b, carrying with it any 
Impu^tieB taken up from the air.-^W, H. C. 


Fuenoh Patent, 

Mixture of gase^ or vapottra with lignidn : ProCMA for 

prtHlutiion of a , (i. Movorsborg, Fr. Pat, 

,368,235, July 20, 1906. 

Short pistons or columns of liquid and gas are caused 
(o succeed one anothi^r very rapidly so that they become 
mtimat.ely mixiHl, The liquid is delivered from a dis- 
tributing wheel or turbine, the nm of which is divided 
l>y partitions into a number of compartments. The 
width of the ])artitionB inereaRHS from the inlet to the 
delivery side of the wheel, which is rotated in front of a 
similarly divided w'hcel, so tliat the width of the partitions 
govoniH the length of each fluid piston. As each liquid 
piston ]>a8se» from one wheel to the other, it draws in a 
short jiiston of gas from the space Iwtwoen, and the 
mixture is delivered on the further side. — W. H. 0. 


IL—FUEL, GAS, AND LIGHT. 

{(.hntinncd from /mge 1140.) 

11 ydroCarhoHH ; Kj'iiiminc comhiifition of . 77. W, A, 

Bone, ,). Dnigman, ami (h W. Amlrcw. Chem. Soo. 
'IVans., 1906, 89, 1614 -- 1625. (See this J., 1906, 526.) 
MiXTioiES of ediane ami oxygen, and ethylene and 
o.vygon, eorre.^jponduig to + and 3CijjH|4 202 , 

ro.s pec lively , wen* ignited in vessels having diftorent sur- 
face area.M per unit volume, with the view of discriminating 
between the various combustion products, it being argued 
that the greater the cooling cttect of the walls of the con* 
iamirm vessel, the larger will h<j the proportion of primary 
produ^s of eoinhuKlion. 'I’lie results obtained were 
entirely in accord witli the view jireviously put forward 
(/of. rAt.) that <*omhustiou both above and below the 
ignition point involves the initial formation of hydruxyl- 
ated molecules. 

FiXporiments were also made on the explosion of an 
cquimolecular mixture of ethane and oxygon, and a mixture 
of butane and oxygon corresponding to C 4 Hio-f* 20 j, in t 
stout fhaden coil lmnl(^^Hed in a water- bath, which, after 
the explosion, could be rafudly emptied, and then imme- 
diately filled with cold water. Examination of the pro- 
diK'.ts showed that in all oascM a considerable proportion 
of methane (6-2 — 8-1 percent.) was present, and that from 
15 to 22 per c€‘nt. of the original oxygen apt>cared in the 
condensed products of combustion. As a whole, and 
taking intocoHsuleralum Iheliigher temperature, it appeare 
ultuoHt certain that in exploding, as in ordinary inflam- 
mation, hydroxy latcd molecules are initially produced; 
and there is no evidence of a preferential combaatioii of 
ear bon. — A. 8. 

(Joal production and connumption in the principal eounirict 
of the world. Bd. of Trade J., Nov. 29, IW)6. fT.R.] 

The following particulars, relating to the production and 
consumption of coal in tiie principal countries of tho 
world, are extracted from a Iteturn f 321/1906] reocmtly 
issimd by the Board of Trade : — 

Prodnciwn.-~’-Tho production of coal in the fife principal 
coal producing countries of tljo world in 1903, 1904, and 
1905 was as follows, in Icug tons - 


(buulrioi. 

1U03. 

1904. 

1905. 

United Kingdom 

Germany 

France 

Unt^l State* of 
America 

Tons. ] 

230.334.000 

114.783.000 ! 

83.688.000 

23.415.000 

319.088.000 

Toni. 

232.428.000 

118.874.000 

32.984.000 

22.806.000 

SU<6e8,0(>0 

Ton*. 

898,120,000 

110,889,000* 

34,778.000* 

21,608,000 

a60,8Sl,(IOO« 


Frovtiional figuTM* 
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The production of coal in 1905, in the United Kingdom, 
(%rnmny, France, and the Imited States was greater than 
in any previous year, hut in Belgium the output again 
shows a decline. 'I'he total known coal production of tlie 
world (exclusive of brown coal or lignite) m 1905 was 
about H4t) million tons. The following statement shows 
the production of coal in the principal British Colonies 
and possessions in the years 1903, 1904, and 1905, in long 
tons : — 


Countries. | 

1903. 1 

1904. 1 

1905. 

i 

Tons. 

Tons. 

Tons. 

British India 

7,488,000 

8,217,000 

8,426,000 

Australian Oominon- 
wcftlth 

7,112,000 

0,854,000 

7.490.000 

Kew^K^ealand 

1,420,000 

1,638,000 

1,680,000 



e.82f),000 

6,706,000 

7,830,000 

Transvaal 

2,012,000 

2,161.000 

2,327,000 

Cape of Cood Hope . 

i 186,000 

164,000 

147,000 

Natal 

714,000 

858,000 

1,129,000 


Nearly th(‘, wholeof the outjnit of the Australian Common- 
wealth is pr(Xluoed in New 8outh Wales. The pnneijial 
ligniti‘-produ<!nig (iountries are Cermany, Austria, and 
HuugarVt which in 1904 prodiced 47,853,000 tons, 
*21,035,(100 tons, and 5,4:J0,0(K) tons res^iectively, whilst 
the provisional figures available for the production of 
Germany In 1905, indicate an inoreasotl prodm tion of 
51,666,000 tons. In Austria the out}>ut of hgnit;e for 1905 
was 22,327, (KM) tons. The quantity of lignite proiluccd 
in the Unit<'td States is included in the figures for the 
production of coal already given. The latest available 
figures giving the production of lignite separately, relate 
to 1904, when it amounted to 6,725,000 tons. 

ConAumjUion. — The consumption of coal in some of the 
chief consuming countries is shown in the following 
statement : — 


Countries. | 

1903. 

1 1904. 

1906. 

1 

Tons. 

Tons. 

'Ions. 

United states ; 

314.114,000 

807,610,000 

343,280,000* 

United Kingdom .... ' 

160,632,000 

186,609,000 

169,017,000 

Cermany 

; 100,104,000 

1(H,094,000 

106.715,000* 

France 

' 40,671,000 

46,433,000 

46,046,000* 

Russia 

1 20,882.000* 

22,724,000* 

20,890,000* 

Belgium 

Austria-Hungary — 

i 20,682,000 

19,720.000 

19,661.000 

! 17,987,000 

18,421,000 

10,390,000* 


• Provisional flKuros. 


Engush Patents. 

Fu€l ^ Artificial , and manufacture, thereof. Internat. 

Patent Fuel Syndicate, Ltd., and .1. .1. Shedlock, 
London, Kng. Pat. 22,077, Nov. 6, 1905. 

Small or refuse coal, mixed according its character 
with a suitable quantity of liquid hydrocarbons, such as 
gas tor, astatki, refuse |>etroleum, &c,, is fed into a hopper 
and conveyed to an automatic mixer. The mixture is 

S asBod through an automatic measuring and feeding 
evioe into a cylindrical gas-tight chamW. The 
cdiamber contains a numlier of hollow circular slielvcs or 
trays, and the mixture is moved along each slielf, by 
radial arng< on a central vertical spindle, until it drops 
through an ajawture to the shelf l>olow. 8teain, hot air, 
or furnace gast^s are drawn tlirough the hollow shelves by 
a fan, and the fuel mixture is heated so as to produce a 
tacky lutch-like coating. The heated mixtuie is dis- 
charged at the bottom of the chamber through an auto- 
matic device which does not allow the escape of gas, and 
is formed into briquettes in a press. The gases and 
vatmnra evolved in the hc(it»ng chamber are withdrawn 
by an exhauster, and passed through a condenser. — A, T. L. 

Coof-uvwAtttjf inatfdiationa ; Vine -toed or achlamm eidtrador 
G. Smith and the Hardy Patent Pick Co„ Ltd., 
Sheffield. Eng. Pat. $6,135, Dec. 4, 1905. 

Thb water from the eoel waihece, heTing the fine oool in 


suspension, is led tiirough a long settling tank, of suitable 
length and depth, from the diachar^ end of which the top- or 
clean water overflows jntc> a receiver, whence it is pumped 
bock into the washers. An endless chain, provided with 
stM'apors, travels slowly along the bed of the lank and up an 
inclined shoot, carrying with it the sedimont of coal, 
allowing thi^ water to drain back on the shoot, and 
delivering tlic (^oal-mud where desired. Preferably, the 
sides of the settling tank converge towards the bottom, 
and the scrapers are shaped so that they will always 
fit themselves to the sides and bottom and thus com- 
pensate for wear. — H. B. 

Wnnhing c.oal,*coke, minerals, and the like ; Machine, for , 

G. H. Raynor and The Hardy Patent Pick Co., Lttl., 
Slicffield. Eng. Pat. 1660, Jan. 22, 1006. 

Tn the type of apparatus in whicli the material to l>e 
treated is oonduef-ed up an inclined trough against a 
current of water, which carries the small coal, Ac., to the 
lower end, whilst the dirt settles between the scraiiors 
of the cfaivcyor, and is collected at the upper end, means 
are provideil for raising, or raising and rotating, some of 
the sc;rapers at certain parts of the trough, so that the 
lualenal is carried bacu ami re-washed ; efficient re- 
washmg is ensured by admitting air or water under 
pressure through perforations in the trough of the con- 
veyor. In the arrangement described, tne material is 
released for re- washing by every second scraper at one 
point, and by the other scrapers at another point, both 
points being near the upper end of the trough. — A. T. L. 

[Flue] Ga^es ; Method and ap}>aratua for eatimating and 

recording the (pudity of . Cambridge Scientific 

Instrument Co. Ltd., and C. V. Burton, Cambridge. 
Eng. Pat. 22,919, Nov. 8, 1905. 



The valves, F*^, and G^, l>©ing closed and the valves 
Bt, C^, open, flue gas is continuously circulated by the 
pumping apparatus, I), from the cjhimney, A, by way of 
the supply pipe, B, through the diffusion chamber, E, 
and b««k bv ^e return pipes, C, to th« chimney, Thus 
a sample of flue gae is seoum in the ohembsr, E, At 
the same time the velve, remeifie open to that the 




Dfc. $1, idod.] 


1211 1 


Ol. II.— FUEk GAS, t UQHT. 


^ 

|jr6«»Mr© inside the chamber, H, is the same as the sur- 
rounding atmospheric pressure. After the lapse of a 
short interval ol time (say, one minute), the valves, B^, 
Cl, are closed, while the valve, Ei, after being momen- 
tarily opened to equalise the pressure inside and outside 
the chamber, K, is closed again, while at the same time 
the valve, is closed and the valves, F*-, and G^, are 
openetl. Flue gas can now circulate from the supplv 
piTK% U, to the return pipe, C, through the by-pass, F, 
wnile the chamlxirs, E, and H, are shut off from com- 
munication with anything but one another, and are 
initially at atmospheric Mcssure. The flue gas in the 
chamber, E (composed of porous material or containing 
a porous septum) being of greater density than the air 
outside diffuses outwards through the porous septum more 
slowly than the air diffuses in. Tliis causes the presKure 
in the chain l>ers, E, H, to rise above the atmospheric 
pressure and to continue rising until a maximum is reached 
after which it again begins to diminish. The maximum 
pressure is m'eater the greater the density of the flue gas 
and where the fuel being burnt is coal or coke the density 
of the flue gas is generally determined by the proportion 
of carbon dioxiefe ))reKent. I’hus by registering the 
variations of pressure within the chamhors, E, 11. a record 
is obtained showing from time to tune (he ilensily of the 
ttuo gas, and, approvimately, its carlion dioxide (“ontent. 
After momentarily openmg t<i the air. the valves, (U 
and F^, are opened, thus connecting the box, E, with a 
manometer box, H, to whudi is attached an indicator, M. 
A hammer, N, actuated by clockwork, strikes the indi- 
cator, M, at regular intervah, thus recording tlin jircssurc 
in the box, E, after the gas has diffused for a giv4n time. 
More gas is then automatically oiimitted by a turn of the 
spindle ojx^'rating the three valves mentioned abovf*. the 
pressure inside and outside tlio box again equalised by 
oiMjning and diffusion allowed to take place as liefore. 

B. J. 8 . 

• 

Fin-day and oth^>r rdorta for waking gas and for other 
piirposH^, 0. fl. 'J’linmis, Stourbridge, and W. I). Jones, 
Bristol. Eng. Fat. 23.4d4, Nov. 15, IffttS. 

Two or more hori'/ontal fire-clay retorts are made m one 
pieee, the one above the otlier, and are unitod tor the 
whole of their length, r»r are providetl with holes or passages 
through the connecting wall, for the passage of the liot 
gases ootwocn them. The retorts are iitted with a single 
cast-iron mouthpiece, gas-outlet, and aH<umsion-pi|)e m 
eoinimm. A movable tray, iwlaptod to bo fitted upon 
lugs on the aides of the moutlipieoii, is provided to 
facilitate the charging and drawing of tlu‘ upper retorts 


Filaments of electric glow lamps; ProcesM of dectric-ally 
nmneciiiig the with ihvir snp/dy wires. H. Kiizel, 

Baden, Austria, Eng. Fat. May 24, lOOti. 

Under Int. (Jonv,, Aug. 4, 1!)0&. 

Sbb Er. Fat. of llMhi ; this J., I()a5.---T. F. B. 


Fubnch Patents, 

(Jokt~oven ; liecovery working with or mthiait 

regeneration of heat withonl reversal of the gaseous currents 
within the oven, E. Cl^re. Fr. Fat, 3(18,217, July It), 

lyoo. 

'riiK gaseous fuel mixed with air is burnt in a eombnstion 
chamber situated beneath the tivens, and the gases arc 
only admitted to the heating flues after the comlniBtion 
has Ixsiii completed. When it is desired t-o utilise the heat 
of the waste gases, the leversal of the currents is elTected 
in a subsidiary chamher, the direction in the oven flues 
remaining always the same. — W. H. C. 

Hydrocarbon liquid : Manufacture of a — — . E Luswna 

di Rora. Fr. Pat. 368,403, Feb. 19, 1900. 

AoKTYIiEifK and wator-gas arc passed siniultaneously 
through a vosabl Seated to about 2tKF C., and the gaeoDus 
mi^^ture is tb6n led through a refrigerating apparatus, 
within which it is said io deposit a highly refractive liquid 



(named “ Aaurrol "), of sp. mr. 0 -h-- 0 *S, which, it is stated, 
“ may advantageously ropiil^ sulphuretted hijrdrogall, 
petroleum spirit, and other similar liquids.” — H. B. 


Alcohol for lighting, heating, and power purpoeet; Trtat~ 

Pictd of . G. E. Lebmuf. Pr. Pat. 367, 985, Jttly 

11, 1906. 

This treatment of alcohol, carried out with a view of 
producing a oarbiirotted and illuminating mixture useful 
for lighting, heating, or motive pur{K)ses, consists in 
partially transforming the alcohol into more highly illu- 
ininating bodies, such as ethers, acetone, or benzoin, and in 
adding, as required, an animal, vegetable, or mineral hydrb- 
carbon. The process is applioabio to alcohols of all kinds 
and ail ooncontratiuns, and to the ethers and Other com- 
pounds derived from them. — T. H. lA 

eUxd gas and the like ; Process of coding wul condeneing 
so as to avoid decomposition of the heavy hydro- 
carbons and similar substances. F. A. Mallet. Fr. Pat. 
361,778, 8cpt. 19, 1906. 

A .TET of atomisod liquid, such as water, is injected into 
the aHcotiMion pipes or the like, so as to reduce suddenly the 
temperature of ilio gas to, say, 101/' C., whereby the con- 
deiiHod tar ih kcfit in a fluid stete, and produces no 
MteppagcH. — II. B. 

Suction gas producer. A. Bf^rhevot. Fr. Pat. 361,792, 
Oi3o, 8, 1906. 

'J’hk hoppci of Gm }»roducor is providml at its lower part 
with a conical extension, which projects into the com- 
bastion chamber and is provided with an oxternal flange at 
a level below tlmt of ilie gas outlet pipti of the producer- 
'J’he urea of the annular space between the flange and the 
wall of the producer is oipiat to that of the gas outlet pipe; 
by this means the formation of channels in the fuel, 
through which the gas may take a short out io the outlet, 
IS prevented. The fuel in the producer rests on a oonloal, 
hollow, steel bed, which servos as a vaporiser, through 
which the air siqiply is drawn on its way to the bottom of 
the fuel ; this device is kcqit fllled to a constant level with 
water qvorflowmg from the main vaporiser, which latter 
IS situated at the wide of the producer and is heated by the 
hot gases. The air-inlet to the producer is controlled by a 
flap- valve, which can be set, by means of an adjustaote 
stop, to any desired limit of rnovoinont.— H. B. 

Has ; ]*roc.ess and apparatus for making — . P. 1. 
t;.djen. Fr. Fat. 368,508, July 39, 1906. 

Ebb U.E. Fat. 827,981 of 1996; UiisJ., 1906, 842.— T. F. B. 

Has works ; Process for increasing the ykid of gas, with 
stmuitaneoas automatic revivification of the purifying 
mnienals (nxidc of {nm) in — E. E. F. M. Blanc and 
F. A. Gaton. Fr. Fat. 368.620, July 30, 1906. 

A OHiiTArN jiro portion of air is mixed with the coal gas, the 
iui having previously been brought into contact with tar 
heated to a tenqierature short of 201/ G., whereby the air 
becomes iiuprognated with lighting hydrocarbons con- 
tained in the tar. The mixture of gas and air is enriched 
furthei* with Iwnzol, and is then passed thrqpgh nuriflprs 
containing oxiilc of iron. Owing to the presence ot oxygen 
in the gas, the rcvivilicatiori ul the oxide proceeds oon- 
tmuously and simultaneously with the removal of the 
suliihur from the gas. — H, B- 

Pyrophoric alloys for igniting and lighiing purposes. 
C. Auer von VVolsUch. First Addition, da^ July 18, 
1996, to Fr. Fat. 337,329, Oct. 31, 1903 (thi^ J-. 1904, 
484). 

In preparing the pyrophoric alloys of iron and an earth 
metatsuoh as thorium, as described in the prittclbal patent, 
a small proportion of cerium is added. This j&y 
effected by using the commercial salte of thorlnh^ 4t0.> 
wKioh contain cerium as an Impnrit.y.— H. B.] 
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Otfiw^hodie^i, taptcicdly fUam&nts of tungaien ; Mannfnciun 

of meiallic for dcctric lamps. Deuteoho Casprluhlicht 

A.-C. (Auorgos.), Fr. Pat. 307,386, Junr 8, U«)C. 

A CONTINUOUS, insttiad of an alternating, oiifront is 
employed in the j)rocoHH of concretion of tnngHten IjIu- 
ments, wherein the crude filament is heated to incan- 
descence in a neutral atmosphere, — H. ii. 

GloW‘hod%es for inrand^arenre ehctric lamps : Manufacture 

of metallic . Deutscljc CHHgliihlicht A.-G. 

(Auorges.). Fr. Pat. 368,226, July 11), 1906. 

Filaments composed of j^owderod metallic molybdenum, 
tungsten, vanadium, or tantalum, and a cnrhonaceous 
agglutinant, are heated in an atmosphere of ammonia 
gas, or of a mixture of hydrogen and nitrogen, whereby tlie 
carbon is eliminated from the filu.rnentH in the form of 
cyanogen and liydrooyanie acid, and the risks nttendant 
upon the use of an oxidising gas are avoided. — If. B. 

Filaments of vanadium enrhidi.. Cio. Fran^. ]»our I' Exploita- 
tion des I’rocMes Thomson- Houston. Fr. Pat. 368,606, 
July 30, 1906. 

See Eng. Pat. 19,204 of 1905 ; this J., 1906, 803.-^3’.F. B. 
Gkkman Patents. 

Lignite hriqueitea ; Process and nppamlus for acruhlnng the 
fumes (“ Wraaen") evo/twd in the ruanufaeture of 
H. Emonds. (lor. Pats. 166,366, March 26, 1901, and 
160,366, Jan. I, 1905. 

The fumes are jiassed by means of forced draught, or hy 
a fan or the like, up a washing tower divided hy honzontal 
partitions into a number of compartments, e.aeb }>iovidcd 
with a rose tlirough which water is forced under pressure. 
The oarbomieeous particles in the fumes and the j)ar(ieles of 
water move in opposite directions, in nearly straight, 
vortical lines, end on meeting, tbe foinier are bi^ought 
to a staudstill and saturated with water, whereiijum (hey fall 
with the deseendiiig water. According to Ger. I'nl. 166,366, 
the washing tower is divided intti eompartment.s by 
inclined, helical, or horizontal partitions of wire gaiizi' or 
of perforated sheet metal, and tlu' carbonaceous ])artiele-a 
are separated as a mud by impact with water, steam, or 
otiher fluid substance. The tower, also, may b«» ])ro- 
videcl with a head piece with the walls tapcting down- 
wards, and resting in the upper ]mrt of tlu^ tower. 'J’he 
upper parts of the walls of the head-piece tapei upwards, 
and insidi* an* baflle-platcH, whereby .a wlmlirig motion is 
imparled to the fumes, uiul the si-paralion of the carbon- 
aceous jiartieles is iinprovi d. - A. B. 

liriqucUta from Itgniir and lime ; Pfociss for (in maim 

facture of urnther-risistaut . F. Biehtcr (h-r. Put. 

166,804, Aug. 12, 1904. and (;er. Pat. 106,836, Dei-. 9, 
1904, Addition to Pat. 165,804, 

To the powdered lignite is added os much (piieklime as 
will correspond to the siiljiliune acid priisent m (lie lignite, 
and the mixture is tormed into hrn|uet(eH in the usual 
manner. It is stated that calcium sulphate is formed, if 
a sufficiently high pressiire be employcil, and acts as 
binding agent. According to (Jci. Pat, I66,S:56. the 
mixture of lignite and lime is warmed beiorc being ci»m- 
pressed into brjr(uettcs.- A, S. 

Waterajaa tC miurd gas; Proeiss foi tlu eonlniNuus pio 

diietion of . G. Horn. Gcr. I’at 167,112, May 2, 

1903. 

The apparatus com prises a vertical retort, the height 
of which is varied according to the kind of combust ihle used, 
and a decom}tosing eluimber below tJie ri'tort, and forming 
a direct continuation of the same. One or more sides td 
the docoinposing chamber are formed of gi-atiiigs through 
which highly superheated steam is intrtHJueech The 
eombustibie m the form of fine powder or »]»ray is allowed 
to fall freely through tlio vertical retort, whicli is hcaUid 
to incandescence. The incandescent, carbonaceous 
material reacts with the steam in the decomposing 
chamber, with the production of water-gas, whilst non- 
volatile impurities aie dejiositcd bclow^ the decomposition- 
zone, — A, 


DISTILLATION, &o. [Dec. 81, 1908, 


Air-gas [Carhuretted air] of uniform composition : Process 
and apparatus for the manufacture of - — . G. Spork. 
Ger. Pat. 109,179, Jan. 17, 1904. 

The cylinder in which the carburotted air is produced 
lias a valve near the exit end for the introduction of the 
carburetting lirpiid, and a second valve nearer the other 
end of the c ylmdoi’ for the introduction of air. VWien the 
piston working in the cylinder is set in motion, the air 
IS partially exhaiiskid from the cylinder, and tt''definite 
quantity of the carburetting liquid is drawn in. This 
rapidly evaporates, and mixes with the air drawn in after 
the piston passes the air-inlet valve, whilst, on the return 
stroke of the piston, the mixture is compressed and forced 
out from the cylinder into a gas-holder. — A. S. 

Heating gases ; Device for the produeiion of . P. Mon- 

gemiHt. Ger. Pat. 169,761, March 4, 1904. 

The gases produced in a combustion-shaft, before they 
come ill contact with any cold surfaces, are led through 
a mixing (hamher, in the walls of which are air-inlot 
openings. In the mixing chamber is a series of horizontal 
])art)tiona forming parnllel jmssagos for the gases. Air- 
supply pipes jiass vertically through perforations in the 
honzontal partitions. — A. K. 

Gases evolved during the charging of vertical gas-retorts ; 
Device for leading away the - — Dessaucr Vertikal- 
(Jfeii (ies. m.b.H. (ter. J'at. 107,277, Oct. I, 1904. 
Pkotectino wall.s or jilates are fixed on the sides of the 
charging hoppers, and abut ugamst the charging floor above 
the retorts, in order to prevent the evolved gases having 
exit sideways Also, ahovu the charging floor is a flue, 
acting as a ehimnoy, l>et ween the coal wagons, whereby 
the teiidoney of tlio gases to rise is favoured.-- A. 8. 

EmiATUM. ^ 

This J., P966. ])Mge 1139, col. 2, line 4 from bottom, for 
“ SicKia t ” read “ 8ichert.” 

III.— DESTRUCTIVE DISTILLATION, 
TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

{Continued from jiage 1142.) 

United States Patent, 

Fnnuici ; lUtort [for wood distiJIalion].^ P. Brown, 

Jk'llmgliam, Wash. Assignoi to Troy Uheiu. Maiiu- 
f.ictunng (!o.. Ltd., Troy, Idaho. U.S. l‘at, 836,237, 
Nov. 6, 1906. 

3'ue apparatus, which is adapted for the distillation of 
wood, conqirises a eliambi'r containing a. bcries of inter- 
ehangeahle retorts filled witli flanged covers, each retort 
having an opening in the <‘nd to receive a jiipe, wliieh 
passes through the wall of the furnace and is capable 
«)f longitudinal movement, so as to permit of its btung 
lilted into till' liolt' in the particular retort U> which it 
belongs. Eaeli jiipe lias a separate delivery foi the 
hy-pi<KluctH 1 ‘seajung from the retort.-- D. B. 

Geuman Patent. 

Ammonia , Process and apparatus for the recovery of 

from coke-oven gases. W. Heineraann. Gcr. Pat, 
J66..380, Nov. 26, 1903. r. 

The patent relates to a process for the reeovory of ammonia 
fromcoke-oven gases by icadingsuch gases into concentrated 
acid, provision being made for the continuous removal of 
the separateti tar, winch collects on the surface of the 
acid. By nu’.uns of u jot of skiam, to wluch sufficient 
acid may he added to neutralise the ammonia in the gases, 
the latter are caiiseil to enter the acid-bath at such an 
angle that they set the supematant layoi* of tar in motion. 
The vessel containing the acid is divided transv^rsoly 
by an overflow device, over which the tar passes into a. 
.separate eom])artment, from which it i.s withdrawn. — A. 8. 
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Column iHll for ctmmoniacal liquor.* C. Franoke. Qer. 
Pat, 169,444, June 4, 1904. 

In a colunm atill for aiumoniacal liquor, the immersion bells 
in the still are oonneoted, either singly or in groups, to a 
kind of frame, which can 1x5 raised or lowered from outside 
the apparatus. By this moans the d(5pth to whinli the 
bells ai 5 B immersed in the liquid can be easily regulated, 
and stoppages avoided. —A. 8. 


lV.---OaLOURIIIG MATTERS AND 

dyestuffs. 

(Continued from ixige 1143.) 

Nitration ; A new prorrss of . 0. N. Witt and A. 

^'Utermann. Bor., 1900, 39, 3901—3905. 

Thic method consists in the use of aooho anhydride 
or glacial aoetio acid instead of sulphuric acid as a 
means of absorbing the water produced in nitration 
operations. Example ; 45 grins, of acetanilide are dis- 
solved in 22 grms. of glacial acetic acid, and to the solution 
is added a mixture of 23 grms. of nitric acid, sp. ot. 1‘5, 
and 1 grrn. of urea (to destroy any nitrous acia) with 
23 grmB. of glacial acetic acid. After 24 hours 360 grms. 
of ico are dropjpod in, and the crude products which separate 
are treated with a nuxtiire of 1 vol. of 50 per cent, caustic 
potash, 4 vols. of alcohol, and 1 vol. of water. On 
nltering, pure p-nitroaoetauilide remains behind, and the 
filtrate, after gentle warming to complete tlie Haismitioa- 
tion, yields the o-nltroanilino, 'J’lio yield (calculated on 
the acetyl compounds) was 10*8 grms. of p- and 32*8 grms. 
of o-nitrottcotanilido. The process is rocominomlod as a 
very convenient one for the nroparatiori of o-nitroaiiiline 
on the large scale, being simpler and cheaper than that ol 
Nietzki anifBenckiser (this J., 18H5, 270).- J. (I C. 

h{h)h’’IHsazO’eompounds of p-phcnylf’ncdiamine with 
Mcrocydic components. (\ Bulow and E. Busse. Jler., 
1900, 89, 3801—3808. 

Bv combining diiizotisod aceto-p-plionylonediamino with 
benzoylaoetio ester lu presence of sodium acetate, aceto- 
p-phenylenediamine-a/.o-benzoylacotic ester 

CH3.CO.NH.OoH4.Njj.OH(C02C2^4)-^'t>.(^«it6 

is obtained in yellow needles, in. pt., 95-5’ C. Fatty 
aromatic azo-compounds of this kind are coniparablo witli 
the corresponding /i-iiaphthol dyestnlls. On boiling with 
phenyl hydruzuio in glacial acetic m id Holutiou, this com- 
pound gives rise to [aecto-p-pheuyhmediamine-a/.o-ij- 
l;3-diphenyl-5.pyrazolone, which crystallises from dilute 
acetic acid in rod needles, and on sapoiiilication yields 
[p-phonylonodiamino-azo-4J-l;3-diphonyI-5-pyra/.olono, 

NH2'C«B4*N2<< 

N(:(t)H) • N-CflHa, 

crystallising from aleoliol m red-brown needles melting 
nt 208‘"--209' C^. Tliis ammo-ii/.o-comjiound can be 

further diazotised, and then on coTiibiiiation with aeeto 
acetic ester in sodium inaitate solution, yields l:3'di]>heuyl-5 
pvrazoloiie-l 4 - azo-p - phenylcnediainine.azo-4J-arrto-aeetie 
ester, which crystaUises from alcohol m veil lUM^dles melting 
at 195"— 196 (I, and on (‘oiulcnsntiori with pbenyl- 
hydrazine gives l;3-dii)hcnyl-5-pyrazolone-[4-u'/.o-p- 
phenyl^odiamine-azo-4J -1 - phenyl-3-methyl -S-pyrazolone, 

N(C.H.).C(Oh/ N€(OH)-n.c.h. 


JaoroHndone and thiorosindone ; Action of hydro^am^ 

0 ti ^ and formation of naphlhoaafranol from taoro^- 

done. O. Fifiohor and K. Amt*. Bar., 1906, 89, 
3807—3812. 

The substanco obtained by the action of hjrdroxylamino 
on isorosindoae, hitherto regarded as isorosindoDuoxime, 
is slKiwn to bo a-amino-isorosindono. By boilinfi' the diftKO* 
compound of the latter base with alcohol, isorosmdono was 
produced, whilst the ammo-compound on being heated 
with glacial acetic acid and hydroohlorio aoid under 
pressure to 180®— 190*^ C. gave rise to oxyisorosindono, 
which on treatment with caustic potash and methyl- or 
ethyl iodide yielded the corresponding other of the isomeric 
naphthosafraiiol. As a oonseijuenco of these experiments 
the Bo-callod /^.v-o-tolylisorosiridono is now to be regarded 
as ms-o-lolylaimnorosmdone. By the action of hydroxyl- 
amino on thiorosindono a substaiu'o of the composition 
(LjHijONa IS obtained, which is identical with the product 
of tlio intoraotion of hydroxylamina and phonylnaphtho- 
phonazouium-6-8iiIphonic acid. It is not yet possible to 
say whether this compound is rosiudonooximo or 6-ox- 
ammoplionylnaplithophouazouiuni anhyilrlde. By heating 
isorosindono with glacial acetic acid and hydrochloric acid 
to 2()()" C., oxyrosindono (naphthosafratiol) is obtained. 

•— -J. C. C» 

Jienzil vnth resorcin^ ; Conde.nsation of . Pt. II, 

Deriixdive/t of ■m4etrU'2'A‘i.dihydroxytrUanol. H. voil 
Liebig. J. prakt. ('hem., 1906, 74, 345 — 419. 

Bv fusing benzil (200 grms.) w'ith resorcinol (100 grms.) 
in presence of caustic potash or potassium oorooufte 
(2(M) grniH. ) at 1 30‘ — 1 40® a mi xturo of 10 new compounds 
results, from which a red dyestuff, *** separated 

by extraction with boiling glacial acetic acid. This is said 
to {Kisaoss the constitution — 
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crystallising from benzene in brown -red Icalhsts with ii 
grwnish metallic redox, melting at above 2W C. This 
disaxo-oomiKiund dissolves with a deep red colour in con- 
centrated Hulphurio acid. It is also obtain^ by oom- 
bining diazotUi^ l-phenyl-3.mBthyl-5-pyrazoloae-[4-a«o- 
phenylenediamine] with benzoylaoctic eater and condensing 
the ^Wuct with phenylhydrazine.— J. V. V. 


(^^©^^ 5)2 

and is given the name : 2i-iicetoxy'»i-tetra-2:0-dihydrox!y- 
tritarioT-6i2ji6ni2iv-diothor-7ii7iji-an hydride. (The word 
“ triUm ” represents the trijihcnylmothano nuoleua 
((fyHgl^O-, “ otJier ” denotes the phenyl ether linking 
and o, m, r before thedroek numerals teira, 
&e., mdauite that a iliiect iimoii takes jiliice betweou the 
eoimspoiidiiig number of [ihenyl groups (in the above ease, 
four) m the o-, , or p-jiosition, “ Anhyrlrido ” indicates 

the othene union iMitween the ali|>hati(‘' carbon atoms, and 
“ anhydro ” denotes that water has been eliminated 
between the groups numbered.) Tiio substance is only 
sparingly soluble in the usual organic solvents (with the 
exception of the aliphatic liydrocarbons) ; its solutions 
are yellow with a bright green lliiorosoenoo. Concentrated 
solutions of the alkali salts are dark violot-ied and do Hot 
lluoreseo. On dilution, however, an intense groon 
(iuoresceiiec is noticed, and the diluted Holutioris are bluish- 
red, rofciemblmg that of eosin. The red dyestuff is reduced 
to .H eoloiirlesH substance liy zinc and glacial acetic acid, 
and on hoiiig hoat.(!d alone to 280®— 320"' yields a dark 

brown compound soluble in chloroform giving a brown 
solution with green lluorew'eiico, and, accoiUmg to the 
author, possessing the constitution — 

o { ')*o o-L -- 0 — 
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ituH also yields a colourless substance on re4uotlon.. 
When the original red dyestuff is »usf>eiidcd in boUlng 
alcohol, and hydrogou chlorkle led in, or when vrarmed 
with glacial acotic acid- to wliioh a few drops of oonoott- 
tratca sulphuric acid have betm added, the substance is 
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converted into the red “ tritanono other ’’ crystallising 
filD’m chloroform in rod needles, na. pt. 274*' 0., and stated 
to bo of the following constitution : — 



This compound yields a colourless substance on reduction. 
When either of the two preceding compounds is heated 
with aeetio anhydride and sodiuni acetate, a blue tetraootyl* 
derivative is obtained stated to have the formula — 



This body yields a deep blue solution in herr/rno, and 
melts at about 20<)^ C. A large number of snlts, 
fieetyi ^derivatives, and addition enmpounds of these 
Rnbstances is described, and their eonstitulion discussed 
with reference to the existing theories of colour and 
fluorescence, — J. C, C. 

of tjic stilhepr group. Part 11 L A. (1. Green 
and P. F. Crosland. Cbom. Soc. Trans., lOOfl, 89 , 
ltK)2— 1614. 

It bos lioen shown previously (this J., 1898, 146, 887 ; 
1904, 1142) that in the jiroduetion of stilbene dyestuffs 
from p-nitrotolueno or it/S ortho sulistituted derivatives 
by heating with caustic alkalis, the first step is the forma- 
tion of unstable and easily oxidisable dinitrosostillame 
compounds of the : (NO)(X)(V 113 «GH;CK.C«Ht 
(X)(N 0). I'heso nitroBo com]>oiinds have, in alkaline 
solution, a deep crimson, violet, or blue colour. In 
order to ascertain the nature of the change of the nitroso 
compounds into stilbene dyestuffs on further heating with 
caustic alkalis, a nuinlmr of dyestulTs (Stilbene Yellow 
8^ G and 4 G, Direct Yellow RT, and Mikado Orange) 
were (1), reduced lo diaminostillienodiaul phonic acid 
bv titration with titanium trichloride (see Knecht, this 
J., 1903, 826; J. Soc. Dyers and Gob, 1906, 21, 292), 
and the quantity of hydrogen consumed, determined ; 
(2) oxidised with ponuangonate in cold dilute aqueous 
solution to aldehydes (see Eng. Pat. 1431 of 1898; this 
d., 1899, 133), in order to detennine the number of ethy- 
lene groups. The aldcliydc groups produced in (2) were 
didennined by titration vulh ]»henylbydra7Jiic ; and the 
alUoliydes were isolated and ulcntificil. Tlic results 
obtained, indicate that the second step in liie production 
of stilbene dyestuffs from the intermedia to nilroso 
coiJipoiindH consists in the oxidation of one nitroso group 
at the exjiense of the other, and tlic union of the n^maiiiing 
nitrogen atoms of two molecules of tlio nitroso compound 
to form an aao-group. 




Stilbehe Yellow 8 C thus oonsiftta almost entirely of the 
sodium salt of dinitroaKodistilbenediaulphonio acid, 
formulated above. 

Stilbene. YeUmo 4 O . — This oonsists substantially of the 
same compound as the 8 G brand of dyestuff, but contains 
in addition a small quantity of the corresponding 
azoxy compound ; 

CH.CflH3{80aNa).N - N.CeHalSOaNa).^ 
CH.CoH 3 (H 03 Na).N-N.OeH^,(S 03 Na).CH 

\o/ 

Direct Yellow RT (DireoC Yellow, Curodmine 8. 
Sun Yellow, Naphthamine Yellow). — This dyestuff con 
tains considerable quantities of an aeomothine compound. 
After purification, it gave results showing that the pure 
stilbene dyestuff was the sodium salt of azoxyazodistilbene- 
disul phonic acid. It wew not found possible to effect a 
separation of the two aldohydos produced on oxidatimi, 
but the mixture gave the ouaraoteristio colour reactions 
of azobenzaldehydedisulphonio acid, and on titration with 
phenyl hydrazine gave a result corresponding vdth that 
required by a mixture of equimolecular proportions of 
ttzobonzaldehydedisul phonic acid and azoxybonzaldohyde- 
disul phonic acid. 

Mihodo Orange . — Of the various brands of this dyestuff, 
that marked 3R0 appears to bo the most completely 
reduced product, the brands, 4RO and 6RO, being 
irobably mixtures of this with a red dyestuff. It was not 
ound possible to completely free the dyestuff from an 
ac'coTupanying azoiiiethmo compound, which was present 
in largo ipiantities. As the purification propresaed, 
however, the results obtained on reduction of the dyestuff 
with titHUium chloride, and on oxidation, approximated 
more and more to those nuiuircd for the alkali salt of 
disazodistiJlKmedisuIphonic acid, 

CH.0„H.,(SO3Na)N:N.C8H3(SO3Na).0H 
0H.C,H,(S(),Na).N;N.C,U3(S0jNa).(jH 
From the oxidation products two aldohydos were isolated, 
of which one proved to be azobenzoldobydosulphonio acid 
formed from the disazodistilbenedisulphonic acid, whilst 
the other was probably an oxidation product of the azo- 
mothino compound. — A, 8. 

Enoltsii Patents. 

Sulphine colours \8tdphidc dyestu^a] ; Preparations of 

. R. R. Ransfurd, Upper Norwood, Surrey. From 

Tj. Uassolla und (b.. Frankfort on Maine, Germany. Eng. 

Pat. 7273, March 26, 1906. 

The transformation of sulphide dyestuffs into colours 
which dissolve easily in dilute ulkalis may be effected by 
desiccating their pasbis with glucose. The following 
oxaiujile ilbiHtratcB the method of working; — KK) kilos, of 
Tmmcdinl Black N(l, 40 jier cunt, paste, are mixed with a 
concentrated solution of 40 kilos, of glueosci, nnd desiccated 
in a viwiuim, at 140'^ U The dried product is readily 
soluble in dilute alkalis, and dyes cotton dirtict a black 
shade. I’lie dyeings are best carried out with the 
addition of sodium sulphate or chloride. — D. B. 


CH.CflH3(803Na)N0 

^ 0H.C6H3(803Na)N0 
(JH.(^3Ha(803Na)‘N - = - 

0H.C3H3(8O3Na)(NOa) (N 0 a)(S 03 Na)CgH 3 .CH 

In the ease of the rtaldcr yellows and of the orange dye- 
stuffs, the two nitro groups are redueed first lo an azoxy-, 
and finally to an azo-group. 

Stilbene Ydlmv 8G, — Tne dyestuff was purified by 
re{)eated precipitation as the potassium salt, and the 
Utter finally washed with 60 per cent, alcohol. On 
reduction with titanibm trichloride according to Knecht’e 
method (foe. cff.), the amount of reducing agent agreed 
well with that required for the reduction of diBiiro- 
azodistillicnedisulpnomc acid, and tliis view was cemfirmed 
hy the result of the oxidation with permangsuaU* 
ttMehydns produced wme identified as iiitroboiizaldehyde- 
iul^onie {add [and azokmKaldehydc^sulphoulc acid. 


Phcnylglycinc or Us hornalogucs ; ManufaStwre of — — . 

O. Imray. London. From Parbwerke vorm. Meister, 

Lucius, and Briining, Hoochst a/Main, Germany. Eng. 

Pat. 9706, April 26, 1906. 

The process consists in heating nitrobenzouo or a homo- 
logue with iron and chlwraoetio acid, e.^., 620 kilos,^ of 
nitrobenzene, 1000 kilos, of finely-divided cast iron, and 
70 kilos, of aniline arc introduced into a vessel j^vided 
with an agitator, reflux condenser, and thermometer. 
Tlio whole is heat^ to about 70® U., whereupon a solution 
of 470 kilos, of monochloracetio acid in 1000 utres cd water 
is ^adually run in. The chloraoetio acid is added in 
such a manner that the mass may remain boUhig. The 
heating is continued for another coujplo of hours at 
98® — loo® C,, and the moss is then neptralised trith a con- 
centratod solubion of sodium carbonate, hhd diit^ea 
wil^ steam, about 70 kilos. MiOine pMpjB: oyer, 
Danube used again. 1%e mixture is phASetl throti|jli a 
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filter-preBB and the residue washed* with water. The 
phenylglyoine is separated from the oombiiied filtrate and 
washingfl by the addition of the requisite quantity of 
a mineral acid. The nitrobenzene can l>e replaced by its 
homologues. — A. B. S. 

Indigo ; Manufacture, of substances suitable for use in the 

prodmtion of . E. C. Schrottky, London. Enc. 

Pat. 10,606. May 4, 1900. ^ 

It has found that alkaline qluoosateH or sacoharates 
can be^ used with itfreat ail vantage in the process of 
extracting indigo from tl^ plant. Foi their production, 
100 parts of caustic soda arc dissolved in about 20<> parts 
of water, and after bringing the solution to a tein]>era(uro 
of 140® — 160® F., lOf) parts of glucose ure gradunllv added 
to the mass with constant stirring during a period of 10 
minutes, to cause the teiuiiorature to rise either R|)on- 
taneously. or, if necessary, with the aid of heat to 240'’ K. 
The resultmg solution 'is employed in the following 
manner *— For treating KKK) ob, ft. of indigo plantsfrom 40to 
80 lb. are diluted with about 10 times tlu^ weight of water, 
the solution is mixed with the steeping water, and allowed 
to remain for 16 hours or more in contact with the plants. 
The steeping liquor is then removed and treated, yaior to 
being heated, with about 40 Ib. of caustic soda, after which, 
and Before boiling, 20 lb. of com entrat.ed snlpbune aeid, 
previously diluted with 10 times the weight of water, are 
added to the indigo frsoula. - D. 11. 

FnicNcif Patents. 

b-Uydroxy-X.^-naplUhimidcLzole-l-sidphonic acul ; Pro- 
duction of derivatives of — — . Act.-des. f. Andinfabr. 
Fr. T'at. 368,297, July 19, 1906. 

The denvatives of l.2*naphtliimidazole-5.7-diHuIphonic 
iKud, obtained by combining a suitable diazo-eonipound 
with 2.6.7-nafihthylarniiie-disulphonic acid, diazotising 
the prodiKft, combining with an aromatic aldehydi', and 
reducing, are convertml into the corresponding derivatives 
of 6-hydroxy-1.2-naphthimidazoIe*7-sulplionic acid by 
fusion with an alkali hydroxide. When combined with a 
dia/onium compound, these compounds prodm-e dyestuffs 
which dyo unmordanted cotton directly, in a variety of 
shades from red to blue. ((Bmpare Eng Put 11,759 of 
HK)5: tins J.. 1906, 215.)— T. F. B. 

Dyestuff ; Process for prejmring a m w orangt ntononzo 

Act.-des. f. Aiiilinfabr. Fr Pat. 308,259, July 21, 
1906. 

The combmation of dnizotised o-chloro-p-nitraniline with 
B-naphthol gives rise to a dyestuff which produces orange 
shades when dyed on textile fibros. The dyestuff may, 
when desired, be produced on the fibre in the sainc manner 
as p-Nitraniline Red, or it may be formed in presence of 
the various compounds necesNiiry for lake formation. 
Both the dyeings and the lakes obtuuu'd, arc said to be 
extremely fast to light. — T. E. B. 

V.— PREPARING, BLEACHING, DYEING, 

PRINTING, AND HNISHING TEXTILES, 
YARNS, AND FIBRES. 

[Cimtmved from page 1145.) 

Fibres in a mixed fabric ; Identification and counting of the 

various , O. Locomto. J. Pharm. Chim., 1906, 

24,^47. 

One iiuNimKU aq. cm. of the bleached fabric are soaked in 
30 0 . 0 , of 10 cent, nitric acid until saturated. Thirty 
c.c. of a 6 per cent, sodium nitrite solution arc then 
added a little at a time during throe minutes. The 
diazotiufttion is completed in 10 minutes, and the fabric is 
woU waBhnd with water for two minutes and then cut in 
halves. One portion is placed in 40 o.c. of an alkaline 
solution of pluAibite and naphtholate of soda, and tbe 
other portion in 40 c»o. of an alkaline solution of plumbit© 


# 


and rosoreinatc. 'riiis operation should lie carried out 
lielow 2(P C. At the end of two hours the o)ieratiaxi|0i8 
terminated. The two pieces are well washed with water 
and then soaked for live minutes in a 5 per cent, solution 
of hydrwhloric acid, and dually well washed and dried 
ill the dark. In the yiortion treated with plumbito and 
naphtholate, the sdk threads apyiear a rose-red, the wool 
blfiek, and the vegetable libi-es white. In the othej* 
]X)i*tion the silk appems orange, and the wool and vegetable 
ffbres the same ns with the naphtholate. — A. B. K. 

Carbonising with htsu/phote of soda. iSpennrath. Oesterr. 
Wollen und l^inen Ind., 962. J. Soc. Dyers and 
(\»1 , 1900, 22. 383. 

Tuk gootls are iinpregnat<*d witli a solution of sodium 
biHiilphale at Uf 'I'., und are left in tbe batb for a some- 
what longer yienod than when Hul)ihmi(' sen! is used. 
After squeo/mg, tlie material is dried m a stove at 100“ C., 
whereby, it is .stated, tlie, vcgt*table libres are disintegrated 
but not blackened. The process would a])}>ear, therefore, 
to be specially suits bit* tor white or light-coloured goods, 
and IS also stated to be very advantageous for loose wool. 
For neutralising, a “ soda .solution ” of not more than 
2^’ 'I is employed. 'I'he great atlvantago of oarbonising 
with sodium hiHuljihate is said to be that the “nature^ 
of the wool IS preserv^ed, (‘specially with regard to tenacity, 
softness, and milling qualities — A. 8. 

Aniimoinne \ Antimony lactate] J. C\ Oxley. J. 8oc. 

Oyei'N and Col.. 1906, 22, 369 --370. 

'I'he author points out the advantages of antimonine over 
other antimony immlantH (Ibis J., 19(M), 1107). In pre- 
paring tbe niordant. antimonine is first boiled with 
very little waUu ; about 2 galls, of acetic acid ore added 
|Msr KMMi galls, of mordant liquor. It is stated that the 
antimony is (amiph^l-cly exhausted from the bath, and the 
sliades obtained are fasU^r and dcejK*r than those jiro- 
duce|^ with tartar emetic or antimony suits (antimony 
lluoride and ammonium sulphate). Antimouine is static 
to l)(‘ specially suitable for ilarktuiing wi(-h iron salts, and 
for dyeing luilf-silkM, It is also usiihil m calico printing, 
a (piantitative jirecijiitaiinn of the tannin lieing obtainod ; 
it does not crystallise out from the jirinting paste.-— A. S. 

Silk ; ('urling and fraying of dyed ^ A. Hansone Stfid 

H Sansone, jiiii. Rev. (len. Mat. Col., 11K)6, 10, 
354—362. 

The authors give an abstract of a yiayier pui»li»hed by the 
IjihoraUnn, d etudes dr la Soie dr Milan, 'j’he curling and 
fraying out of silk during the processes of manufacture and 
dyeing have been obsiTved for many years, and a number 
of attempts have been made U) explain the cause. The 
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defec't hIiows itnelf by the prestinoe of a luitubftr of httlo 
Igiota or bundles of very fine filaments wlni'h are- irn'-K'^larly 
distributed and apiwar of a lighter colour than the 
remainder of the tnrend or the Burrouudm^^ fabric. The 
diameter of tlicse fine hlaments is sometimcH less than one- 
tonth of (hat of the single dej;(ummod ordinary fibre. 
ThcNO Iwislcd filaments ar<' called “ floconn ” or 
“ nelotons,'’ and, as they (“onsist of fibroin, attract 
ooiounng matters well, bid a])j)ear lij^hb'r than the main 
thread owin^ to their I'.xtieiiie linencss. W hen the ordinary 
raw silk fibre or “’have” has liatl its sericin removed, the 
flinj/le fibres or “ brms '* frequently I'.xhibit irregularities 
Tlie fibroin apjaiars to lio swollen up in places, and these 
jilaees freijui'iitly show a striated iijipearance and even 
longitudinal fissiireB. These lissures and the divisiuu of 
the fibre into filaments can also be obtained by ehemienl 
and rneclianieul me,aiis, and, as u icsult, it is e<meluded 
that the fibroin fibie is not a single, eotdmuous, botno- 
geneous mass, bid eonsiKlsof a Imnelhnif vei v line iilaii e-nts 
whieh can become separated by eertaiu treatments and 
then become entangled togetlier, giving rise to “ flocon'^.” 
(see figure) The authors stale (hat all silks are subject, 
to tins “ fraying," the tondeiiey to tray being inthieneed 
by the breed, method of euKuie, and diseaHi'‘H of the silk 
worm, and also by the liegumming, dyeing, and mechanieal 
ojierations to whieh the silk is snbjei’ied. 'J'hc formation 
of “ Hoeons " ip not obsi-rved in raw silk, but only appears 
after degiimming The amount ol fraying has been 
measured by the niimlier ot knots m a length of lOdO lu 
of the thread. By this method d was foutul that a silk 
degiunmed once in a 3 p<'r cent soap solution .showed 
fioiii 110 -155 knots pei 1000 m, wliilst aftei a second 
treatment the numbi'r had iiicrt'ast'd to 414—550. With 
an alkaline soap eontainmg 0-5 per cent of eaustie sorla, 
the number after four tn'aimcids was 5540 3'lie presence 
of an c.veessivi* (piantily of scricin in flit' boihug*olf bath 
favours the formation of “ knols." The iiiechnnic-al 
tn'atmeid of the lihre. and especially the method of 
deguinming. has a great influence on tiie fraying. Silk 
di^gummetl at the boil followed by “chevitlage" ffi\owi*d 
P254 per 1(KM) m 'I'lie same silk degu mined on a walm- 
batb showed 040, whilst on bobbins it only showed lb. 
T’h(‘sr ligures show that the libre should be moved as little 
as [lossible during the degu mining. Weighted silk shows 
a large increaHc m the number. In the old method of 
degumniing m sacks there wa.s little formation ot 
tlocons," as the silk did not move For use on the large 
scale the authi'rs recommend an a]q)ara1us in which the 
silk should remain at rest uhilst the scouring liquul should 
be eii ciliated by means of a ]»ump Jt is also shown that 
the best results are obtained by degmummg at a moderate 
temperature. — A. B. S 

Indigo ; AcUun oj chloratei^ on on the fibre. A. A. 

Badkiewic/. Z. Farben-Iud., 19bb, 6. 42*2- 425, 

441 

The author has studied llie inllueru'e of the chlorates of 
eertairi luetnlH belonging to eaeli gioup of the jwriodii' 
system, u.sed in conjunction with vanadium Halts oi 
potasHiuni terricyanidc for discharging indigo on (he 
fihre. The nature of the i hlorate exert-s a very distinet 
iidluenee on the jirocess, and the piesem-e of vaiuuiiuiii 
salts has a deteriorating action on the tibre, W hen 
jiotassiuin ferrieyanide is iiBcd as oxidising a^ent, the 
chlorates examined ean be arranged in the following Hcries 
Recording tp their aeiion on indigo, those exerting the 
greatest action (aiming first ('ojqK-r, in combination 
with chloric acid, showH tlie grciitest destructive efleid on 
both nidigo and the fibre Then follow iron, alummmm. 
and calcium chloratcH, which give a Bharji design, but rot 
the fibre. Sixiiuni ami barium chlorates, the former with 
ammonium ferrieyanide and the latter with animoniiiin 
and fiotasBiuin ferricyanides, yield a goixi white discharge, 
and the fibre is not weakened. Potassium and ammonium 
ohloratefl give rather a weaker discharge, and are therefore 
not Ruitable for dark Bhades or for very heavy inateriaLs. 
3'he Btrength of the filire is not affis-ted by potaHHium 
chlorate and 'ammonium ferrieyanide, or auimonium 
oiilorate and jiotassium femeyonido. Chromium, 
magTicHiuiii, and manganese chlorates give a poor i 
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reBult, and chroii'num and nickel chlorates produce 
hardly any discharge, and the w'eakening of the 
fibre is appreciable. Zinc chlorate does not act on 
indigo. Tnc best reBuIts were obtained with a mixture of 
ammonium ferrieyanide and sodium chlorate. The 
chlorate is dissolved in water and mixed cold with the 
solution of itiTimonium ferrieyanidi! ; a small quantity of 
an organic acid (citric or tartaric) is then added. In an 
exariqilc, 400 gnus, of crystallised sodium chlorate, 
‘20(t grms. of ammonium ferrieyanide solution of •2P B.. 
bo grins ot citric acid, and lOOt) grms. of water were used 
The mixture is allowed to stand for one to two days m a 
cool place, when the excesa of 'salts crystalliBes out After 
tillering, tlie solution is mixed in the cold with the 
thickening mate^rial (tragacanth, 1:1). The goods, after 
drying, are sfenined for threi^ to four minutes and then 
soapi.il at 50" (\ The advantages of this mettuKl arc that 
the discharge can bo kept for a week, no crystals separate 
on the rollers of the printing machine, a three to four 
minutes’ steaming is sufficiout, washing in hot caustic 
alkali IS avoided, the fibre is in no way weakened, and the 
cluumcala used arc comparatively cheap. — J. C. C. 

Enolish Patents. 

Lenj or /ahric ; Thin , and mpilud of makhigthe mme. 

W. A. Kcr, Brooklyn, U.8.A. Eng, Put. 13,005, June 
5, 1900 

See U.S. Pat. 82b,7Hl of 190b ; this J., 190b. 1040. - T. F.B 

Wool ; Vrocesti for cleansing - — and’ recovering the grease 
and the nolvcnt nm-d. A. P. Quaekenbos, Bowton, U.S. A. 
Eng. I»at 10,159, Aug. H. 1905. 

See U.S Pat. 790,530 of 190,5 ; this J , 1905, 900.— 'I'. F B. 

StcrUination \ Electrolytic} of wool, cation, rag, hair, fibres, 
or Himilai material for prerentwn of crtdhrajc. 1 
Ickringill, Keighley, York. Fug. Pat. 23,345. 
Nov. 14. 1905. 

'I'he material is placed in a tank containing a suitable 
liquid such as sulpluinc acid of T ' — rT 'I'., and an eletdiic 
current is paHsed through until the material is steiTlised. 

—A. B. S. 

Dyeing apparatus. P. King, KruunntHchau, Saxony 
Eiig. Pat. ‘23,050, Nov. JO. 1905. 

See Fi. Bat. 359..344 of 1905 ; this J., 1900, 373.— T. F. H 

Dyeing acrtylatvd cellulose or artificial silk made therefrom. , 

Process for . ('. D. Abel, iiondori From Act -Ues 

f. Anilintabr., Berlin. Eng. Pat. 1939, Jan 25, 1900. 

See Fr. Pat. 302,721 of 1900 ; this J., 1900, 092.— T. F. B 

Fabrics ; Apparatus for the wd treatment of . U. R 

Richt-ei. Seiflicnnorsdorf, Germany. Eng, Pat. 19, 1H2. 
Aug. 28, lt«)0. 

Claim is made for a machine for the dyeing, &c., of textile 
fabrics in the oiien width. For uho with fabrics of various 
widths, u number of “liquor troughs ’’ of various lengths 
are provided. These arc Biinilar in shape and can be fitted 
one within the other, ho that the trough most suitable foi 
the particular fabric may be readily selected, thus 
econouuBing the liquor. ‘Each trough contains Hteam 
pijies, guide rolls, &e.— A. B. S. 


United States Patent. 

Drying appiiratus [for textih fabrics]. J. Tattersall. 
FInHchede, Netherlands. U.S. Pat. 835,108, Nov. 0. 
1906. 

The apparatus consistB of a Bcries of drying chamber. 
separato<l by floorH of transversely arranged boards with 
adjusting devices for pressing the boards laterally togetJior, 
each device comprising a bent piece, a, "having a part, 6, 
adapted to engage the edge of the board, an^ * part, c. 
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Fkencii Patents. 

Broom , Procf'tx for obtaining fextdr fibres from . | 

E. Oenin and H. Coloinb. Fr. Pat. Hopt. 29, 1 

19(»5. I 

The fjTteii broom is boiled for about an hour in a 2 |M>r j 
cent, solution of orystal sodium earlionak'i in ordor to ! 
eeoarate tlu* bark from the wood it is ne.xt soaked in [ 
cold wator for two hours, and then, after draining, it is | 
ground in*n revolving mill, Hiniilur in princijih' to a i 
mechanical kneading trough, m order to detach the fibre, | 
The innterial is then passed betwiMui two or more druniH 
covered with teasles and combs in ordei to separate the I 
fibre. ^ A. n. S I 

Silk, artificial , ProdnrtkOH of -■ from collodions made j 
With acetone or (thyl acetate. J. A. E. H. Bonllier. 
Fr. Pal. ai^H.lllO. duiy 19, hMXi. 1 

Acetone or ethyl acetate alone are not suitable for use in | 
dissolving the nitrated cotton, as, owing to the laet that they 
liave u rather low vapour tension, they eviiporale too j 
slowly from the silk thread, and so do not give a satis- I 
factory product. This defect is removed either by rai.smg j 
the temperature at which spinning is earned on, oi else j 
by the addition of a Hinal! quantity of a. Inpud, such as I 
ether, which has a high vafiout lAiUsion. 'I’he absonco of | 
water is also of groat importance, as small traces lower the 
vapour tension of the solvent considetahly. — A. H. 8. j 

Imitation- fabrics ; Production of from viscous } 

materials \collodion, rf-r. |. E. Duinat. Fr. Pat. 
308,393. Jiitv *27, ]9()0. I 

The viscous matcnal is forced under a suitable pre.ssure 
through a .slit the length of which is equal to the desired 
width of the fabric aud the breadth of which is the Hiinio 
as the required thickness of the fabric. In front of, and in 
contact With this opening works a plate with ofienmgs of 
a particular shape dc[>ending on the pattern desired. This 
works to and fro in frotd, of the slit, and so cuts the 
flat sh^pt of viscous material into a definite pattern. The 
sheet HO fornu^d is received on a drum or endlesH band, 
and dried m a suitable manner. — A. B. H. 


Scouring of e0d textile materials^ cotton waste, rf*c. K. Favier. 
Fi*. Pat. 308,030, July 13, 1900. 

Old materials containing cotton, linen, hemp, jute, ramie, 
or other vegetable fibres, are treated with carbon tetra- 
chloride in orde^ to eliminat-e fatty or resinous matters, 
and then with soluble sulphites to remove pectic matters 
and leave the pure cellulose. — A. B. S. 
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Bleaching wool ; Process and apparatus for [tlectricai^'] 
- — (1. Pansa and A. Romberg. Fr. Pat. 308,l2iiO, 
June 18. 1900. 

The wool is placed in the middle iwrtion of a spherical 
vessel which is ilivided into three parts by two parallel. 
]>erforated plates, and can revolved on an a.xiH parallel 
to the perforated partitinns. The ve.ssel is closecl, sonio 
Huitable solvent for fattv mattiTs, such us carbon bisul- 
phide. is run in. and the vessel slowly revolved on its axis 
HO os to cause ft cin ulstion of the solvent through the wool. 
When the process is completed, the solvent iw run off and 
the jiortion adhering to tlu* wool is removed by a vacuum 
I jnimp. To bleach (be wool it in placed in a vessel the top 
I and bottom of wlni'h form two elec'trodes, and are con- 
neeted uith a suitable somce of eh'etricjty. The cathode 
IS a nliite of le'uj, and the anode a plate of retortoarbon, 
graplnlised woinl i hftrcnal, or, preferably, platinised 
zine 'Flu* \es!^el is tilled with u dilute solution containing 
chloride of lime, ferrous chloride, sodium thioHulphate, 
and a btlh* siilphiinc Hcid to give conducting pow'er to 
the bath. After allowing the current to jiass for some 
tew hours, the wool is saiil to be bleachiMl. - A, B. S, 

Sjnndle tor f>ohbin-dy<iiig. Soc. .Anon, des lysines lie 
XavHrrr. Fr. JVit. 3(17,8*19, duly 7, 1900. 

The iijqMT end of (be tube, r, (Fig. 1), through which the 
(lye liipior is introduced, is formed wdth groovu‘s, h. and 
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iljlfco thwft are soldered the radial wings of a metallie rod, 
ft fFig. 2). The upper end of a is fitted into a oloaetl 
eylindncal tube, e, a cone, /, slipping easily over this tube 
and closing the end of the bobbin. The lower end of the 
latter is closed by a cone, rf, soldered to the tube, c.— B. N. 

T>yring ^jnndle with fibroiut rover. O. F>auer and K. 
Suttnor. Fr. Pat. 368,355, July 25, HM)6. 

The spindle consists of three wires, whii h meet at one end 
m a cap and are fastened at the other into a nielal tube 
furnished with a Ncr<*w for connecting with (he dveing 
apparatus. The wire support is covered with a tube of 
some thin fabric which sliiis on the ware frame and is held 
there by friction. The tnread to be dyed is wound on 
the B])indle, and the dye is forced through in the usual 
manner. After dyeing, the tube can Ijci removed with its 
bobbin of cotton.- A. J3. S. 

Dyeing appnraivs irhirh ron, he token to (df crs. ,1. Schmitt 
’and K. Handschm. Fr. l^at. 368,485, July 28, 1606. 
The machine consists of a cylinder with perforated wall, 
which is fixed by meaus of keys on a cueular bed-jJate. 
The cylinder eonsists of four quadrants which are also 
held together by kevs. 'flu'se quadrants can be easily 
removed by means of handles on releasing the kt'vs. 
The perforated cylinder is placed inside anolhei imper- 
forated cylinder, which can he taken to pieces in a similar 
manner. A jierforatcd eonmated with (lie supply 

of dye liquor ])asHes centrally through the middle ves.sel. 
The material to he dyixl is jilaccsl in.si<k* the middle ves.scl, 
and a suitable top is screwed down on to it. .After the 
material has been dyed in the usual manner by the circu- 
lation of the dye liquor, the tw<i cylinders are taken to 
pieces, and the dyed materials removed. A. H. S. 

Sulphide colon rti ; Prnccfi.i of dyciny hy tnean-n of ^ 
Farbenlabr. vorm. F. Bayer imd Co. Kr. Ihil. 367.621, 
July 9, 1906, Under Int. Conv., Jam* 28, 1906. s 
In dyeing wdth sulphide colours, ammonia or ainmoniuni 
salts are added to the dye-hath m addition to alkali 
sulphides.-- B. N. 

Om'hi ; PrtpftrfUtons and applications of A. Hel- 

bronner and 1C. A Vallee. Fr. Pat, 361,796, Sept. 26. 
1905. .XIV., page 1227. 

German Patents. 

Wool and other animal fdtres ; Process foi altt ring the 
affinity of for dyestuffs by ti raiment n Uh concen- 

trated snlphmic arid. M. Becko and A. Ih'il. Ger. 
Pat. 168,026, Get. 28, 1902. 

Wool is treated in sul])huric acid baths of suctessively 
dimuiishiiig eoncentralioiiK, startmg with mud of about 
66° B., and linishnig with very dilute acid or water. After 
this treatment, it is stateil, the wuiol has entirely lost, its 
affinity for the usual acid dvostutbs, but can he readily 
dyed with basic dyestutlH, — 'l\ F. B. 

Wool ; Prmess for jxiifinlly alteung the affinity for dye- 
stuffs of a. spun fabric containing . M. Becke and 

A. Beil. Ger. Pat. 168,113, Fob. 28, 1903. 

Farujcs conlaming wool or other animal lihre are treated 
or printed, the desired portions, with sulphuric mud 
(64°- 66° B.), thickened with kaolin or the like ; Iht.s lias the 
efieet of rendering the portions treated capable of being 
dyed with basic dyestufi’s, whereby a variety of eflects may 
lie produotid. The fabric must he thoroughly waslietl after 
the treatment.— T. F. Jk 

Anilim Black on wool ; Process for producing . 

Q. Bothmann. Ger. I’ats. 170,228, March 31. 1904, and 
171,351, May 7, 1904. 

IN Eng. Pat. 26.962 of 1905 (this J., 1906, 763) the words 
“ sodium chloride ” should be replaced by “ sodium 
chlorate.” The wool may also be treated, before dyeing, 
with a solution of aluminium chloride, magnesium chloride, 
or similar salt capable of forming an insoluble salt with the 
organic compounds in the w ool. — T. F. B. 


Dyeings and printings with basic dyestuffs ; Process for 

rendering fast to light. Aniiinfarlien imd FiXtrakt 

Fabrik. vorm. J. R. Geigv. Ger. Pat. 169,923, April 12, 
1904. 

I’hk fastness to light of dyeings and printings with basic 
dyestuffs is greatly increased by a subsequent treatment 
with a solution of glucose and a copper salt {c.g., the 
sulyihate). Such treatment gives results fully equal to those 
obtained with zinc polyglucosate (tier. Pat. 141,608), witf 
the advantage that tlic solution containing a co^>[>er salt 
does not hecomo dark iti colour on keeping. — T. F. B. 

Dyeings produced with ” chroming ” dyestuffs ; Improve- 
ment of . Farbwerki* vorm. Meistcr, Lucius, und 

Bniiung (Jer. Pat. 160,361, Nov. 1, 1904. 

Faster dyeings with dyestufTM wlucb can be chromed 
are obUiucd by adding to the mixture of dyestuff and 
cbromiuni salt a substaiu'C which is easily oxidised, or 
readily forms lakes, e.g.. gallic m id, tannin, anthranilio 
acid, quinol, a-nai>htho1, dihydroxynin»bthalenoB, or 
nmiiioiia])htbols ; or these substances rnay. if desired, be 
used Hubsequeiit, to the dyeing firoccss 'I'he dyeings 
are .said to be r.xi'epiionally fast to fulling and water ; 
the fastness to alkalis ami soaping is also much increased. 

— T. F. B. 

VI.— COLOURING WOOD, PAPER, 

LEATHER, &e, 

{('ontinned from page 1093.) 

German Patent. 

Wood ; Process for producing a dark colour on , 

unthoni injuring it ( -hcm.-Techn. Jjaboratonum E. 
BarOils. tier. Pat. 170,666, Nov. 7, 1906. ' 

Dry or green wood is beaOal in u closed vessel, to between 
200° and 360' G. in a mass of a liquid hvdnxuirbon, animal 
oil, mineral oil, or vegetable oil, of Kigh boiling ^int, 
until the desired colour is reaebed ; the temperature should 
ho sufficiently high to remove the saji Wlion the process 
IS finished, the liipiid it run off, and the woo<l kept in the 
vessel until cool. -T. F. B. 

VII.— ACIDS, ALKALIS, AND SALTS. AND 
NON-METALLIC ELEMENTS. 

{('ontinned from page 1147.) 

Oxides, Behaviour of metallic -- at very high tem- 
peratures. F. (). Docltz and A. tiraiimann. Metal- 

hirgie, 1906, 3. 212—216, 233—238, 372—375, and 
406 — 408. Science Abstracts, 1906, 9A, 687. 

The ex]>erinientH were made witli zinc oxide, ('admium 
oxid<*, and lead oxide. For the lower temperatures the 
oxides were healed in a platinum boat, but- above 1,400° C. 
the rnicro-furnm c of Docltz w^as employed. This consists 
ot an elcetricaliy -heated (6 amps, at 1 — 2 volts) horizontal 
platinum wure 0-1 6 mm. diameter and 6 to 8 mm. long. 
The material to be examiiK'd is spread upon the wire, and 
observed through a microscope Below^ 1200° zinc oxide 
loses practically nothing, the loss gradually in(!reaHUig 
(1 per cent, at 13(Mr, 13 p<T cent, at 1400’, in two hours) 
until at 17BG G. irniiu'diate evaporation takes place with 
formation of net'dle-sliaped crystals. Tlie behaviour of 
the cadmium and lead oxides was examined 'tip to 

1000 ° a 

Platinised electrodes for alkali cMoridv electrolysis ; Appli- 
cation of grey . /. W. Goibel. Xl,.4., page 1224- 

Nitratejf ; Determinatum of . F. S. Sinnatfc. 

XXIII., page 1233. 

Hydrazine salts ; lodomeiric determinatiion of , and 

its application in volumetric analysis. E, Rimini. 
XXlll., page 1283. 
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food products ; Standards of purity dor XVIU^. 

page 1229. 

EnoLMH PA-TEKTS. 

Sodium nitrate ; Dissolving plant for the, recovery of 

from caliche. W. V. Fairwoatber, London. From J. R. 
Beaver nnd K. de Nordentlvoht, Vttlparaiso. Chile 
Eng. Pat 747H, Mar. 28. 190(V. 

The “ dissolver ” or boiling tank, for the recovery of 
flodium nitrate from caliche, i.s an upright cylinder having 
<5onical ends, the top the upper cone being formed 
with a cylindrical collar having an air-tight balanced 
door. The lower conical end m closed by n perforat-ed i 
bottom formed of two Bemi-circular disc.s, cu])able of being I 
revolviul. below which is a receptacle cloHc-d by an air- | 
tight door Kimibir to that above. An open tube leada ' 
upwardH from the recei>tucle, outside the apparatus, i 
nearly to the top of the dissolver, througli w'hich, by moans ' 
of a pump, air is drawn so as to agitate the charge ot ' 
•caliche resting on the false bottom, m ])rescnee «»f ! 
water or solution. 'I'he dissolvers are arning»‘d hon- ; 
zontally m a battery of five, and from the lower receptnelo i 
of each, a valved tube pusses into a honzonlul pi])o through ! 
which, by suitable adjustment of valve.s, any dis.solver i 
may independently be charged with li({uid, or he placed ! 
in connection with aiiy other dissolver In practice. ; 
the weak Inpiors from one end of the battery pa.ss through j 
auccessive clonumts of the same, to emerge from thi* last 
at full strength. Each dissolver is piovidiMl with a sLcam ■ 
ooil, and arrangements are made wherehv primary nr ; 
Booondary steam may he suftplied as needed. I’ho i 
apparatus includes a steam boiler, a settlingand “ rohive ’* | 
tank, valved pipe connections lad ween ilie tanks and the > 
disHolvers, a source of water supply, and pi|>es for wiLst/o 
liquor, ordinary water, and “ ndaves ” or second, or weak 
washings, coriuccted to tht^ upper <;omeal ends of the 
dissolvers, ^.lesides accessorv details. — E. S. 

Iodine ; Method of vxtrachug from Itqnids contatning 

com potnidi of iodine. Soo. Fram,’ I^a Norgme, I’ans. 
Eng. Pat 9(121, April 24, 190(1. Under Int. (>^onv., 
May 23, 1905. 

Sek Fr pat. 301,499 of 1905 ; this J , 1900. 804.-^T. F. B. 

Oxygen gas ; Com po.nf ions ot matter for use in the genera' 
iion of - (h F. Prindley, Niagara Falls, U.S.A. 
Eng Pat. 11,981, May 22, 1900. Under ln(. Uoriv., 
April 14, 1900. 

SBEFr. Pat. 306,520 of 1900 ; this.!., 1900, 1045.— T. F. B. 


FiiENcm Patents. j 

Sulphur dioxide ; Process for the vtilisatinn of the | 

prodnr ed in the .f melting of antimony. (J. R M. BwcA'ting. i 
Fr. Pat. 301,808, Oct. 3, 1905. X., page 1224. | 

Nitric, add ; Manufacture of hy means of atmospheric | 

air. ('hem. Fabr. (lladbeck (1 m b H. First Addition, j 
datiMl July 13, 1900, to Fr. Pat. 341,109, Maroh 10. 
1904 (this J.. 1904. 823). 

By the prewmt Addition the scope of the mam patent is 
inatle to include, as the source of nitric acid, any mixture 
•whaL’Ver of oxygen with nitrogen.— E. S. 

Aluminalcs. hydrochloric acid, and sodium carbonic : 

Process for the prodneiion of by wmo.-/ of aluminous 

rnatmals. P. Klein. hV. Pat. 308,100, July 17. 1900. 
Bauxite, clay, or other aluminous bodies, in fine powder, 
are mlded to" sodium chloride melted in a closed vossel, 
connected with apparatus for condenaing the hydrochloric 
acid evolved. Superheated steam is injecttid into the melt 
during the praiicHS, The mas'* is lixiviated, and carbon 
dioxide is passiHl into the cleared solution of sodium 
aluminate obtained, from whicdi the aluminium hydroxide 
precipitated is removed, the filtrate being evaporated to 
recover sodium carbonate. The process may be rejieatod 


with the aiuminium*hydroxide thus obtained, in whict 
case the injection of steam, except towards the en<|^oi 
the process, may be dispensed with. — E. S, 

Oases {hydrochloric acid] and liquida ; P«ri/Sctrfto» of — — 
[from arsenic, dec.]. Verein Chem, Fabr. in Mannheim. 
Fr. Pat. 3fl8,462. July 27. 1906. 

B yhhoohloric acid gas, as prodneod in the manufacture 
I of sodium sulphate [salt cuke], after Iwing cooled and dried, 
and in some cases tiltered through coke, is brought into 
intimate (umtact in a tower or otherwise, with an oil, 
fireferablv a mineral oil, or oil from lignite tar, such oil 
rearlily absorbing arsenic chloride without itself Ixicorning 
clilormateil, provided the temperature be kept low. The 
oil thus used is recovered, and may bo fittc^d for 
re-n,se by washing with linio water, and lastly w'ith hydro- 
chloric acid. Ordinary liquid liydrooliloric acid may be 
freed from arsciiK' by agitating it with the oil in suitable 
proportion To free siiljihuric acid from arsenic, hydro- 
chloric ncid IS added t-o it, in order to convert any arsenic 
present into clilondo, when the arsenic chloride may bo 
dissolved out by (he oil treatment, os already describeil, 

— E. S. 

Antimony oxides ; P rewnting the formation of crystalliasd 
o.tules in the manufacture of -- H. L. Herren- 
flchmidt. Fr. Pat. 3tKS,037. April 1(1, 1906. 

Briokwoiik and masonry are roplatanl by shoot or 
cas(/-jron apparatii.s in the ohninbers and adjuncts used 
for collecting the antimony oxides, whereby quick cooling 
is insured, and (he formation of orystalbsod oxides is 
prevented. E. H. 

Sulphates [Copper sidphaiC] ; Manufacture of rnetallic 
. H. Abraham. Fr. Pat. 307,947, July 10. 1906. 

3'uk invention is doseribed with reference to obtaining 
copper sulphate from the sulphide, which latter is granu- 
laledwiud submitted to the iK'tion of a mixture of nitric 
and sulphuric acids with water, dTie nitrogen oxides 
evolved are le<l away to be converted, by air and water 
oi steam, into nitric acid for use over again ; and the 
nitrogen romuimng atter abHorntioii of the oxygon of the 
air, may, if tlesired, be colloeted and utiliaod. The 
copper siilphaU* solulion obtuinod, aft<ir separation from 
the sulphur set free, is set to erystallise, and the motlTer 
liquor IS tienteil for the reciovery of precious metals by 
immorsiny in it pairs of plates of copper and silver, in 
metallit; contiict, when it is stated the precious metals 
deposit childly on the silver plate, —E, 8. 

Hydrogen pe.ro,cide solutions ; Stable . W. Hoinrici 

First Adilition, dated July 4, 1900, to Fr. Pat 356,880 
Aug H. 1905 (this J., 1900. 19). Under Int. (Jonv., 
Aug. 28, 1905. 

Agio solutions of hydrogen peroxide are randorod com- 
paratively stable by tlie addition of a small proportion 
of an amiile, iniide, or acetyl derivative of an aromatic 
base, and derivatives of organic compounds of ammonia. 
The use of phe.naeetin for the stated purpose is sjiooiallv 
indicated. — E. 8. 

German Patents. 

Absorption tower for sulphuric anhydride. Dr. Sohlamp 
vom Hofe imd (\»., Gos fiir Einrichtung^ von Saure- 
fabriken m.h.H. (ler. Pat 160,699, June 22, 1904. 

The tower is constructed in sections (a, b, c, d, see dgure) 
each of w'hich is divided by a partition into a cooling 
chamber, /, and an ahsorjition chamber, g, disposed as 
shown in the illustration. The cooling chambers have 
thoir bottoms shafied in the form of steps, e, and are 
provided with hollowed covers, n ; in each chamber is a 
coil, h, leading from the cover, and opening above the 
adjacent absorption chamber. The plates forming the 
top and bottom of the absorption chamWrs are perforated. 
Above the upper section of the tower is a cover, m, having 
inlets, k, I, for the sulphuric acid used as absorbing agent ; 
the walls of the cover are cut away in the form of teeth 
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Cl. VIII.— (JLASS, pottery. & ENAMEI^. 


t 



t/O f()rm a mixing chamber, whieli (M»mmiiriuat(‘s with 
the ii|>pe,r section of the t(iw<u'. — A. S 

K ir fir rite ; J’roeesH for ohiit'nuvg -- -- from a rntxfinf of 
kirserite and rock mlt. (iewerkKchaft (’arlNfiind. (Jer. 
Pat. HUhl87. Jan. PJ, 1004 

The mixture of kiosente and rock wait is IreaUifi in a | 
Holution more or loan Maturated with cominon Malt Tlie. j 
minerals disintejjrrate, and the ^eKultln^^ eryKtalhnii nniMH [ 
is separated into its eonstituentM by Miftinu; The ervMtals i 
j)f Voek salt cannot disaolve in the .solntion. and' they | 
can be separated from the kiesente cryMtals on account , 
of their larger si/e. — A. S. j 

PotfiMAiuin chhrtde ; ProrrsA of obtaining from \ 

crude potaA»ium Aaltu. J- Maurer. (Jer Pat l(M,>,55S, j 
June 1. 1904. 1 

'Phe hot solution (at 90" — OKI" (\) of the crude skKm ih run 
into the lirnt crystulliHing vchscI, and cooled to from 15 ’- | 

30" (’. ; during the cryslulliHiition of the potassinm chloride, j 
fresh hot solution is run in VVlien the (‘rystalliHntion 1 
is complete, the cool (15" — 30" (’ ) mother liquor is run j 
into a second crystalliHing vchkcI, wlicrcm it ih heated to ] 
about HO" (/., and a quantity of crystalliHed potasHium | 
chloride added to facilitate the Hiqiaration of the pota.sMium 
chloride still contained in the mivtlmr liquor. The 
mother liquor from this vessel is mixed with a further 
quantity of fresh hot (90" — 100" (\) solution of crude 
potassium salts, and the operations described are rcpi'iiUnl. 

NttrUe ; Process for the manufacture of . M. ifinsfold. 

tier. Pat 168,450, Sept. 1. 1904. 

The production of nitriUi by the reduction of alkali 
nitrate with zinc and small quantities of aminoma is 
already known. The author finds that much better 
yields arc obtained m loss time by the use of a considerable 
excess of ammonia. — A. S. 

Ammonium nitrate free from nitrite ; Process for the 

manufacture of . J. Rudeloff. Gcr. Pat. 166,4*27, 

Sopt. 4, 1904. 

In the denitration of the spnt acid from the nitration 
of glyceriii^ oelluloee, &o., the mixed acid is heated in a 


suitable vchscI, and' the nitric acid vapourn are expelled 
by steam or bol air. It is found that these vapours may 
be suitably utilised for the manufacture of ammonium 
nitrate. 'Phe hot vafwnirs are treated with ammonia 
solution, and the resulting solution of ammonium nitrate 
IS cone 'iitrated in pans heated by the roHidual 8iil[)hurio 
acid from the dtuiitrating ajiparatus. The amnionium 
nitrate i.s then separated by crystellisation, — A. S, 

Selenium : Process for obtaining pure from “ chamber 

mud." H Koch. (Jer. Pat, 167,457. Dec. 2, llKt3. 

The mild obtained from lend cbnmbers used tor the 
iiiunufHC'tnn'* of siil}iliuric acid, is heated moderately with 
Hnl]iliuric noid and potaSKium permanganate, some sodium 
chloride i» added, the solution is diluted and filtered, and 
the selenium precipitated from the solution by reducing 
agents according to known niethods. Parc must be taken 
not to add too much ])ermarigamite. otherwise cxplosiona 
I may occur. The selenium sejiaratcs in the cold as a red, 

; amorphous powder, which on warming the, solution 
I melts together to coarse liim|)S. which can lie removed by 
' ladles without filtration — A. S. 

I ( 'arbon dioj'tdr absorption apftaratus. K. ('hiir. (Jer, Pat. 

! 166.97.3. April 2S, 1905. 

j 'Phe alssorption v’cssel is divided into reetangnlor chainhers 
; by vertical paititioiis 3'he gases eonlammg (‘urhon 
I dioxide are mtiodiiciMl to tin* chambers through immersion- 
I bells, and the ehambi^rs are so eoimecteil that llie absorb* 
i jug liquid (milk of lime) followK a tortuous course, m order 
I that eftieiciit washing of the gases may he attained 
I without the bells being immersed deeply m the liquid. 

Ha fUc'-- plates may be arranged parallel to and along Ixith 
1 sides of the nnmersion-bells in order to ensiiri' good 
I contact between th<‘ gases and the milk of lime - A. 8, 


VIII.— GLASS. POTTERY, AND ENAMELS. 

{Continued from pag/c 11 48 ') 

(Hass ; PI ectr I call If -con ducting . E. S PhillijnB. 

Oesterr ZeitH. Elektrotehn. und Maschmenh., 1906, 
24, Hll. (’hmn.-Zeit., 19(»6, 80. Rep, 392. 

'Piiii glass IS pre]>nre(l from a mixture of 32 parts of sodinm 
sihiMite, and H jiarts of calcined borax ; an addition of 
1-25 parts of timl glass iinyiroves the Hiirfaei‘ and the 
durability of the resulting glass 'The glass melts at a 
low tem|>eruture. and can he easily formed into sheote, 
rods, and threads. It has a sji gr. of 2-49. is hsirder 
than ordinary glass, and has an electru' eondiictivity 
5<M) times greater. Ft is imyicrmeable to iilti a-violet 
rays, but allows Kbntgeu rays to pass , it does not exhibit 
fliior(‘.8eence under the influen^-e of cathode rayB. In 
the powdered <‘ondition it ran be fused on to eojqier, and 
remains adherent on cooling.— A. S. 


French Patents, 

Gfass-furnacc. V. Kmg. Fr. Pat. 368,208, July 19, 1906. 

'PiiK glass-furnace doserihed has no hearth, and is hea^ 
by one or more ImrnorB situated at one end, from which 
liquid fuel mixed with air or oxygen is sprayed into the 
furnace. The burners are placed so that the flame does 
not' impinge directly on the glass to be molted. The 
i-oBulting products oi oombiwtion escape through oiieuings 
placed preferably at the otlier end of the furnace.— A. G. U 

Ceramic product. M^ron IWres. Fr. Pat. 361,814^ 
Oct. 6, 1906. 

U.S. Pat. 827,660 of 1906.; thia J., 1906, 885,— T. F. B. 
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food products ; Standards of purity dor XVIU^. 

page 1229. 

EnoLMH PA-TEKTS. 

Sodium nitrate ; Dissolving plant for the, recovery of 

from caliche. W. V. Fairwoatber, London. From J. R. 
Beaver nnd K. de Nordentlvoht, Vttlparaiso. Chile 
Eng. Pat 747H, Mar. 28. 190(V. 

The “ dissolver ” or boiling tank, for the recovery of 
flodium nitrate from caliche, i.s an upright cylinder having 
<5onical ends, the top the upper cone being formed 
with a cylindrical collar having an air-tight balanced 
door. The lower conical end m closed by n perforat-ed i 
bottom formed of two Bemi-circular disc.s, cu])able of being I 
revolviul. below which is a receptacle cloHc-d by an air- | 
tight door Kimibir to that above. An open tube leada ' 
upwardH from the recei>tucle, outside the apparatus, i 
nearly to the top of the dissolver, througli w'hich, by moans ' 
of a pump, air is drawn so as to agitate the charge ot ' 
•caliche resting on the false bottom, m ])rescnee «»f ! 
water or solution. 'I'he dissolvers are arning»‘d hon- ; 
zontally m a battery of five, and from the lower receptnelo i 
of each, a valved tube pusses into a honzonlul pi])o through ! 
which, by suitable adjustment of valve.s, any dis.solver i 
may independently be charged with li({uid, or he placed ! 
in connection with aiiy other dissolver In practice. ; 
the weak Inpiors from one end of the battery pa.ss through j 
auccessive clonumts of the same, to emerge from thi* last 
at full strength. Each dissolver is piovidiMl with a sLcam ■ 
ooil, and arrangements are made wherehv primary nr ; 
Booondary steam may he suftplied as needed. I’ho i 
apparatus includes a steam boiler, a settlingand “ rohive ’* | 
tank, valved pipe connections lad ween ilie tanks and the > 
disHolvers, a source of water supply, and pi|>es for wiLst/o 
liquor, ordinary water, and “ ndaves ” or second, or weak 
washings, coriuccted to tht^ upper <;omeal ends of the 
dissolvers, ^.lesides accessorv details. — E. S. 

Iodine ; Method of vxtrachug from Itqnids contatning 

com potnidi of iodine. Soo. Fram,’ I^a Norgme, I’ans. 
Eng. Pat 9(121, April 24, 190(1. Under Int. (>^onv., 
May 23, 1905. 

Sek Fr pat. 301,499 of 1905 ; this J , 1900. 804.-^T. F. B. 

Oxygen gas ; Com po.nf ions ot matter for use in the genera' 
iion of - (h F. Prindley, Niagara Falls, U.S.A. 
Eng Pat. 11,981, May 22, 1900. Under ln(. Uoriv., 
April 14, 1900. 

SBEFr. Pat. 306,520 of 1900 ; this.!., 1900, 1045.— T. F. B. 


FiiENcm Patents. j 

Sulphur dioxide ; Process for the vtilisatinn of the | 

prodnr ed in the .f melting of antimony. (J. R M. BwcA'ting. i 
Fr. Pat. 301,808, Oct. 3, 1905. X., page 1224. | 

Nitric, add ; Manufacture of hy means of atmospheric | 

air. ('hem. Fabr. (lladbeck (1 m b H. First Addition, j 
datiMl July 13, 1900, to Fr. Pat. 341,109, Maroh 10. 
1904 (this J.. 1904. 823). 

By the prewmt Addition the scope of the mam patent is 
inatle to include, as the source of nitric acid, any mixture 
•whaL’Ver of oxygen with nitrogen.— E. S. 

Aluminalcs. hydrochloric acid, and sodium carbonic : 

Process for the prodneiion of by wmo.-/ of aluminous 

rnatmals. P. Klein. hV. Pat. 308,100, July 17. 1900. 
Bauxite, clay, or other aluminous bodies, in fine powder, 
are mlded to" sodium chloride melted in a closed vossel, 
connected with apparatus for condenaing the hydrochloric 
acid evolved. Superheated steam is injecttid into the melt 
during the praiicHS, The mas'* is lixiviated, and carbon 
dioxide is passiHl into the cleared solution of sodium 
aluminate obtained, from whicdi the aluminium hydroxide 
precipitated is removed, the filtrate being evaporated to 
recover sodium carbonate. The process may be rejieatod 


with the aiuminium*hydroxide thus obtained, in whict 
case the injection of steam, except towards the en<|^oi 
the process, may be dispensed with. — E. S, 

Oases {hydrochloric acid] and liquida ; P«ri/Sctrfto» of — — 
[from arsenic, dec.]. Verein Chem, Fabr. in Mannheim. 
Fr. Pat. 3fl8,462. July 27. 1906. 

B yhhoohloric acid gas, as prodneod in the manufacture 
I of sodium sulphate [salt cuke], after Iwing cooled and dried, 
and in some cases tiltered through coke, is brought into 
intimate (umtact in a tower or otherwise, with an oil, 
fireferablv a mineral oil, or oil from lignite tar, such oil 
rearlily absorbing arsenic chloride without itself Ixicorning 
clilormateil, provided the temperature be kept low. The 
oil thus used is recovered, and may bo fittc^d for 
re-n,se by washing with linio water, and lastly w'ith hydro- 
chloric acid. Ordinary liquid liydrooliloric acid may be 
freed from arsciiK' by agitating it with the oil in suitable 
proportion To free siiljihuric acid from arsenic, hydro- 
chloric ncid IS added t-o it, in order to convert any arsenic 
present into clilondo, when the arsenic chloride may bo 
dissolved out by (he oil treatment, os already describeil, 

— E. S. 

Antimony oxides ; P rewnting the formation of crystalliasd 
o.tules in the manufacture of -- H. L. Herren- 
flchmidt. Fr. Pat. 3tKS,037. April 1(1, 1906. 

Briokwoiik and masonry are roplatanl by shoot or 
cas(/-jron apparatii.s in the ohninbers and adjuncts used 
for collecting the antimony oxides, whereby quick cooling 
is insured, and (he formation of orystalbsod oxides is 
prevented. E. H. 

Sulphates [Copper sidphaiC] ; Manufacture of rnetallic 
. H. Abraham. Fr. Pat. 307,947, July 10. 1906. 

3'uk invention is doseribed with reference to obtaining 
copper sulphate from the sulphide, which latter is granu- 
laledwiud submitted to the iK'tion of a mixture of nitric 
and sulphuric acids with water, dTie nitrogen oxides 
evolved are le<l away to be converted, by air and water 
oi steam, into nitric acid for use over again ; and the 
nitrogen romuimng atter abHorntioii of the oxygon of the 
air, may, if tlesired, be colloeted and utiliaod. The 
copper siilphaU* solulion obtuinod, aft<ir separation from 
the sulphur set free, is set to erystallise, and the motlTer 
liquor IS tienteil for the reciovery of precious metals by 
immorsiny in it pairs of plates of copper and silver, in 
metallit; contiict, when it is stated the precious metals 
deposit childly on the silver plate, —E, 8. 

Hydrogen pe.ro,cide solutions ; Stable . W. Hoinrici 

First Adilition, dated July 4, 1900, to Fr. Pat 356,880 
Aug H. 1905 (this J., 1900. 19). Under Int. (Jonv., 
Aug. 28, 1905. 

Agio solutions of hydrogen peroxide are randorod com- 
paratively stable by tlie addition of a small proportion 
of an amiile, iniide, or acetyl derivative of an aromatic 
base, and derivatives of organic compounds of ammonia. 
The use of phe.naeetin for the stated purpose is sjiooiallv 
indicated. — E. 8. 

German Patents. 

Absorption tower for sulphuric anhydride. Dr. Sohlamp 
vom Hofe imd (\»., Gos fiir Einrichtung^ von Saure- 
fabriken m.h.H. (ler. Pat 160,699, June 22, 1904. 

The tower is constructed in sections (a, b, c, d, see dgure) 
each of w'hich is divided by a partition into a cooling 
chamber, /, and an ahsorjition chamber, g, disposed as 
shown in the illustration. The cooling chambers have 
thoir bottoms shafied in the form of steps, e, and are 
provided with hollowed covers, n ; in each chamber is a 
coil, h, leading from the cover, and opening above the 
adjacent absorption chamber. The plates forming the 
top and bottom of the absorption chamWrs are perforated. 
Above the upper section of the tower is a cover, m, having 
inlets, k, I, for the sulphuric acid used as absorbing agent ; 
the walls of the cover are cut away in the form of teeth 
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Moitiun 
No. point. 


Formula for 
eompoBltlon. 


Bl. 

Cd. 

4-0 

10 

16-0 

;i-o 1 

50-h 

10-0 

15-0 

3-0 : 

4-lt 

1-0 

16-0 

:!-o 

BD 

! Cd* 

5U-1 

10-8 ■ 

Bl* 

Cd» j 

r>()<4 

10-2 i 

Bi* 

Cd* , 

48-.S 

1 

13-1 

Bi« 

Cd‘ 

52-2 

7-0 

50-() 

1 12-5 


..o.| 

_ 1 
7-0 

1-0 ^ 

Hi, , 

Cd4 

60-0 

o-o 

8-0 

10-0 

52-4 

7-0 

60-7 

lo-l 

50-0 

0-2 

ion 

2-0 

6 0 

1 H« 

H.O 1 

1-0 

7-0 

10 : 

8-0 

“ ! 

Bu 

Cds : 

7-0 

1-0 1 

7-0 

1-0 

Bi» 

Cd* 

2-0 

10 

:i(i 

DO ; 

63-2 

1 7-1 1 


Percontagu compoflltion 
(calculated). 


C‘d. Pb Sn. 1 Bi. Cd, 


12-60 I ~ 

12-00 — 

10-00 ! — 

10-00 , Lipmjniz 


I ) Wood 
I If von Hauer 

( W ood 

' ( von Hauer 


\ j dun Hauer 
' '(Ntftcfon 


ir)-:ift \smiman ) 
12-60 1 Wood i 

7-10 li ood 

9-81 Wood 
fi-00 I 


39 ] 

91-6 

Ph» 

Sllg 

BIb 

1 — 

, :i2-7:i 

40 

92— 9:j 

50 9,uic)v 
solder 

(PbHil,) 

60-0 


i lH-45 

41 

0.3-0 

1 0 

1-0 ! 

2-0 

1 “ 

1 2.6-00 

42 

93-0 

3 0 

6-0 

8-0 


i 18-76 

43 

93-76 

Pb 

Sn 

Bla 


27-04 

44 

94-0 

1 0 

1-0 

4-0 


16-07 

45 

94-0 

80 

3-0 

8-0 


' 42-10 

46 

94-0 

.3 0 

6-0 

3-0 

1 . — 

27-60 

47 

94-44 


SUb 

Bis 


■ ;J3-90 ' 

48 

94-6 

' 6 0 i 

3-0 

2-U 

' — 

60-00 i 



I ( V Hauer 
( Lipomtz-EraUl 


9-61 ~ 

7-14 TTW 
7-14 n. V Hauer 

7-11 V Hauer 


Roee 
d' Arret 
I Onions 
I Lichtenherg 
Licfdenberg 
V. Hauer 


Rose I 

Bismuth »older\ 
Newton I 

Newton I 

V. Hauer J 

r. Hauer 

( Wood I 

iv. Hauer 
V Hauer 1 


10 

1-0 

2-0 ! 

— ! 26-00 

26-00 

60-00 



6 0 i 

3-0 

8-0 

— 31-25 

18-75 

60-00 


1656 0 : 

364 0 

1663 j 

— ' 46-10 ! 

0-60 

46-30 

— 

24 0 

27-3 

48-7 I 

— 1 24-00 

27-30 

1 48-70 

1 

1 0 1 

1-0 

1-0 

33-34 

3;P33 

33-33 

— 


67 

1040 

Pbs 

.Hn 1 

BU 

08 

1050 [ 

76 Drop! 
i solder 

IPbSns) 1 

26 

60 

lU-0 ! 

2-0 1 

1*0 i 

2-0 

70 

iro-o 

30-0 ! 

1 24-0 

8-0 

71 

122-0 1 

Pb 

1 Sn 1 

[ 1 

Bi 


— I 50-t)0 80-00 

— I 16-67 41-67 

— I 26-00 26-00 

— ; 26-33 7-61 

5-0 j 26-67 44-76 

— 40-00 i 20-00 

— ' 48-39 ! 38-71 

— 89-28 21-25 


Smith 
Rrap 
u. Hauer 


Eeferencea and 
occasional variations 


L 426 

L. 456 ; Dpf 126 
L. 484 

D. 168, 376 : 164, 108 

(66-6°) ; Oh 89 {60—66*) ; 
M2 (soft, 62'’~60% liquid. 
67*— 70 ') : T. (60' ) :L. 426, 
448 (70*) 

D 164, 108; Oh 89, M2 
M2 

Ch. 89 (PbjHnftBijoOdj 
D. 177, 164 : M2 
L. 484 

Ch, H9(Pb<Sn*BlBCda) 

D. 177, 164 , M2 
L 484 

D. 177, 164; M2: (^i. 89 

(PbSnDlaCd) 
b. 484 

T) 177, 166 . M2 
Ch 89 (PbaSijjlil^Cd) 
b 484 

T (2Pb. ISn. 4Bb lCd==7r) ; 

b. 484 . Dpf. (70*) 

D 168, 271 , M2 (66"— 72*J 

D. 164, 108 (Bolid pt. 68*) - 
L. 448 
Ch 89 

MuBcum fUr Naturkunde, 
licrlin (Bolid pt.) 
b. 426, 448 (9 Cd) ; M2 
(8—10 Cd) 

(Ui Ul{AIazottu) 

Ch. 131 (MazoUo) 
b. 484 
D 177, 164 
M2, b. 426 (76-6') 

L, 427 
Dpf 
»T 

Chom.-Ztg, Hep 1906, S. 147 
(from Giesseroi-Ztg ) 

Ch. 89 

1) 164, 108 ; M2 : L. 120 
D. 177, 146 : M2 ; L. 120 
I). 177, 164, Ch. 89 
(PhsBitW) 

M2 

L 120 
b. 484 
Ch 89 

L, 61 (72'* H) 

D. 8. 264 (197* F.) 

T. : L 427, 447 (90'*) 

Ch. 89 

D 177, 154; M2 


T. (93-76*) : \V. (94“) 

D. 129, 438 

T. 

Ch. 89 

D. 168, 376 

M2: Dpf. ; W. (94-6*) 

Ch. 516 
Ch. 89 
T. 

D 177, 164; M2; b. 426, 448 
D. 177, 164 
M2 ; L. 426, 448 
D. 167, 286 

D. 177, 154 : M2 ; L. 426. 448 
1). 177, 164 
M2 

L. 126. 

I.. 484 
b 426 

Ch. 89. 130 (96*. Person) 

D. 129, 438 ; L. 484 

D. 129, 438, 8, 264 {212* F.) ; 

158, 376 (98*) ♦ 

L 484 (96*) ; 427 (bolow 100*) 
L. 61 (79* II.) (PbaHnaBi,) 
Ch. 130 (Mazotto) 

Dpf 
L. 427 

Ohem.-Ztg. Rep. 1006, S 147 
(from (JieMierol-Ztg.) 

I D. 8, 264 f2l2* F.) 

1 Ch. 89 
D. 177, 164 


40-00 I — Bismuth solder Ch. 616 

12.00 — — W. 

39-47 , — Hombero Ch. 89 ; D. 167, 280 (31-15- 

I 67-23— 10-16) 
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Melting 

point. 

Xo. -C. 


FormulA for 
Composition. 


Feroent&ffo Composition 
(calculated). 


181*0 60-— 68*« 

181*0 ) lil4ii*0 

181*a I 1-26 

183*0 Pb 

186—100 1*0 


120 185—190 

121 186—190 

122 186*0 

123 186*0 I 

124 188*0 

126 187*0 

126 187*0 

127 187*0 

128 189*0 

129 189*0 

130 189*0 

131 189*0 

182 190*0 

133 190*0 

134 192*0 

136 194*0 

186 194*0 

187 194*0 

188 194*0 

189 194*0 
liO 194—195 

141 104—196 

142 197*0 

143 197*0 

144 J97*0 

146 ^98*0 

146 198*0 

147 200*0 

148 200*0 


Hn. 

Bl. 

Cd. 

Pb. 

1 Sn. 

1 

8*0 

8*0 


83*33 

! 33*83 

3*0 

4*0 



41*67 

! 26*00 

118*0 

208*0 

— 

38*84 

22-14 

3*0 

1*0 

— 

42*86 

j 42*86 

— 

72*8 


27*20 


S — 

BI 4 

— 

42*74 


4*0 

1*0 


44-4.'* 

44*44 

8*0 

8*0 


38*40 

30-77 

(PbSns) 

~ 

25*0 

28*00 

47*00 

(Pb3ua) 

- 

8*0 

34*30 

57*04 

Sn* 



Cd 

26*47 

69*32 

Sn* 

— 

Cd 

20*43 

08*54 

29*8 

70*2 

— . 


29*80 

Hn* 

Bi 

— 


08*29 

1*0 

1*0 

— 

33*33 

33*3.3 

14*0 

8*0 


42*10 

.30-84 

23H-0 

208*0 


48*2.5 

27-.50 

;i*o 

2*0 

— . 

60-00 

3(»-Ol) 

— 

78*8 

21*2 





4*0 

— 

2*0 

2.5*00 

50*00 

24-0 

8*0 

— 

40*74 

44*44 

3*0 

1-0 

— 

42-HH 

42-86 

364*0 

20 M.t) 

“ 

62*60 

30*00 

2*25 

1*0 

__ 

63*67 

32*14 

36*0 

8*0 


42-10 

47*37 

472*0 

208*0 

_ 

64*90 

31*90 

236*0 

208*0 



.’11*80 

30*20 

4*0 

1*0 

_ 

44*46 

44*44 

Sn» 

— 

Od» 

— 

75*66 

1*.6 



40*00 

60*00 

68*9 


4*2Zn 

26*90 

08*90 

2*0 

— 

— 

33*33 

66*67 

-- 

07*8 

32*2 




Sii 

— 

— 

89*77 

10*23 

Hn 

— 

— 

87*63 

12*47 

Sn 


— 

77*82 

22*18 

Sa 


— 

84*03 

15*97 

8 u 

— 

i — 

63*70 

36*30 

8 a, 

— 

— 

36*90 

03*10 

3*0 

— 

1 

25*00 

75*00 

.354*0 

— . 

1 — 

36*90 

03*10 

17*0 

— 

— 

37*00 

03*00 

Sa, 



' 

37*3.'» 

62*05 j 

100*0 

— 


m 37-5 

cu 62*50, 

1180*0 

1 — 


61*28 

48*72 i 

1*0 



66*64 

44*36 ' 

804 

— 

. — 

30*50 

69 50 

2 — 2 *.5 


— 

33*33 

60*67 - 




28-57 

71*43 , 

1*0 


— 

28*00 - 

71*40 - 




37*60 

62*50 

1*0 

— 

. — 

50*00 

60*00 ; 

J 180*0 

— 

— 

40-73 

63*27 

6*0 


— 

37-.60 

02*50 

4*0 

— 

— 

20*00 

80*00 , 

100*0 


— 

31*00 

09-00 

100*0 

— 

— 

33*33 

66*67 ! 

8 n 4 

— 

— 

30-50 

69*60 

U 8*0 

— 

— 

6.3*70 

36*30 

1*0 

— 

— . 

60*00 

60*00 

236*0 

— 

— 

81*40 

18*60 

2*0 

— 

— 

71*43 

28*67 ! 

708*0 



— 

22*02 

77*38 1 

1180*0 

— 

— 

41*23 

68*77 , 

6*0 

— 

— 

18*67 

83*33 1 

6*0 

— . 

1 

14*30 

85*70 ' 

100*0 

— 


14*29 

85*71 

100*0 

— 


23*08 

76*91 

100*0 

— 

— j 

25*00 

75*00 

100*0 



18*68 

71*42 1 

236*0 

— 

— 

84*00 

16-00 

2*0 

— 

— 1 

75*00 

25*00 , 

100*0 

— 

— 1 

47*37 

62*63 ; 

Sng 



47*20 

52*80 

100*0 


— 1 

54*34 

45*06 

236*0 

— 

— 

86*00 

14*00 : 

2*0 

— 

... 

77*78 

22*22 i 

1180*0 


— 1 

63*70 

86*30 

1*0 



60*00 

60*00 , 

....J 


14*30 t> RciMr 

11 * u:j p Hamr 

— Rudltcrg 


21*20 RwJberg 
26*00 


R%Hmuth noliUr i 
V Uaiier 
( RrecM \ 

( Tin mddrr { 
Svatibng 
< Soft quick I 
Holder f 
Rutibi'rg 
SpHng 
Spring 

Sprtfig 

Sprimf 

Spring 

Spring 

PrecfiU 


— I Pohl 

— Spnno 


Kelereness and 
occasional variations. 


W. 

h. 831 

L 447 (PbSnBf) 
Dpf. 

L, 484 
Cli 130 
Dpf. 

Dpi 

1) 177, 164 


I) 177, 164 (0d8n*f PbSn*) 
1>. 177, 1.64 (Cd8n» + PbHn») 
L 484 
Ch 130 
l^)f ; h 448 

h. 447 (Pbj.SiiaHl) 

I. . 831 

J. 484 

L. 120. 447, 448 (146^) ; M2 
Dpi 

Ch 616 

L. 447 (prlnte«l 266*) 
(PbaHjuIJi) 

L 831 
Dpf. 

L 447 (Pb.Mn.Hl) 

J. 447 (Pb.SnoBi) 

Ch. 616 

I) . 177. 164 

L. 484 . Cli 615 ; W. (169*) 
L. 484 

t), 129, 438 : (’ll. 616 , L. 484 ; 

Upf ; W. 

L 484 
l^li 130 
(;h 130 
Ch. 130 
(■!h 130 
Ch 1 30 
Ch 130 
L. 484 : - 

b, 449 (PbHu,) 

1> 129, 438 (In per cent ) ,- 

L. 447, 448, 449 
I> 162,217, L. 484 « 

T.. 449 • 

h 427 (Pb,Hu,«) 

J) 122, 62 (solid, pt. 178*) 
Ch 130 

L 447, 448 


Quirk aoltUr i). 129, 438 ; L. 484 
— L. 427 (Pb.Bnjo) 

Dpf 

Pre<'?ta h. 484 : w. 

— L. 427, 449 

— L 449. 

PUlirhody I). 162, 217; L. 484 
— L 449 (Pb»n) 

PrtchU L. 449 ; Dpf. ; W. 

— L 449 (PbaSnt, soft pt 185*) 

— L. 427 (soft pt. 2«7*r 

— L. 449 (PlKSn.) 

— L. 427 (Pb^Sn.o) 

PrttrM L. 484 , W. 

Pracm L. 484 , W. ; Dpf, 

— L. 427, 449 (16*6 100) 

— L 449 

— L. 449 

— L. 449 A 

— b. 449 (Pb,Su,. soft, pt 189*) 

— L, 427 (soft, pt, 189*^ 

— b, 427 

PiUichody D. 162. 217; L. 484 

— b. 449 

— L. 449 (PbtHn*, soft. pt. 198*) 

— L. 427 (soft, pt igz-^) 

— L. 427 (Pb,,8n,g) 

— L. 447, 446. 449 (100 4* 100 n 

197“) ; Ml 


16 and 16. — According to D. 168, 271, Wood’s formula was 4 parts lead, 2 tin, 7 — 8 bismuth, 1 — 2 cadmium (in. pt. 66*— 7l*\, 
ftllllman repeated Wood’s experiments, and found that an alloy of 4 parts lead, 2 tin, 8 bismuth, and 2 cadmium, melted almost exactly 

*'*’ —Only BoUdlfyltyi point given. Used to Inject Into the bronohiie in anatomical preparations. 

3 g »-.Accordini#to (Jill’s " Techuical Eeposltoiy," May, 1622, p. 349, proposed by W. Onions, a Bristol meohantc (m pt 197*F.). 
102.-— A BabWt's metal should be added — 5Pb*f40u -4*6920 •f8Sb-H98n, sp. gr. 8*82, softening point, 166“, m. pt.. 170* C« 
(H 286, 347). 

m.— Hard quick solder, 2Pb + 18n. m. pt. 224* C. (D. 129. 439; Ch, 615; Dpf. (227*) ; W. (227*) ; L 446 (240*), 449 (28»*). 
484 (227*). * 

110— il5. — All these refer to Uie “Drop solder ’’ PbSnt. 

— J.T.D. 
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« 

Minf’uil exTM>rt.'i af Mt Jtico. For. Off. Ann. Her., No. 3733. 

» tT.R.J 

The following are statinticK of the e.xjwirlK of rninoralH 
from Mexico during the years ended 30th June, 11)05 
and 11)00:- 


t;old liullioti 

,, in oilier forms .... 

Sliver Imllion 

in oilier forms .... 

Antimony 

(V)|)])er 

Lead 

Other minerals 


1904 .5. 

1905 6. 

£ 

£ 

2.595,3(>5 

2,772.131 

214,743 

396,9.39 

5,301,402 

6,604,310 

1,053.177 

1)56,251 

78.623 

10,3.908 

2,5)80,342 

2.865.590 

550,467 

496,781 

32,413 

95.054 


Zinr iyiduftri/ o} Jiriftsh (}iduiv(nn. Ihl. of Trade J., i 
Nov. 21), 1000. [T.RJ 

3'he report of the ('ommission appointed to investigate 
the zin(‘ lesoiirees of iintish Coluinhia states that zinc 
in large commercial (pianlitii's can he produced. The 
ipianliO' immediately availahle m the 'Xmsworth and 
Slocau districts is estimatetl at 30,000 Ions, of nominal i 
zinc content of 50 jst cenl., epual to I2,(K)0 tons of s|>eltcr. 
With correct methods of niillmg and trciatmcnt for the 
(lifTerenl classes ol ores, a stahle zim- industry should he 
c'stahlislied. 1’}) to 1005 the jiroduclioii of zine ore in 
liritisli Columhia was 11,02.3 tons, which was ehielly 
exported to th«‘ I'liited States. Since the estahhshment 
of smelting wculvs at Frank (Alberta), (’anada has entered 
the iiiHTkct foi these oies. | 

J*htt\nnin v\ Xov' Ziolniid. New Zealand (h'ological | 
Survey, Ihilletin No. 1, 1000, ji. 50 and 00. (J'.L.] j 

Ln the Vlokitika district of New' Zealand, filatinnm has ! 
hecn found in ipiartz reefs intercalated in dark shaly 1 
phylltk. In the 3'aipo Gorge reef the platinum amounted i 
to 1 dw't. per ton with 0 dwt. 13 gr. kiIvct, gold Vie.mg 
ahsent. In Hailey’s ('reek re^f, one sample gave 3 dwt. 

H grs., and anotliei, 1 dwt. 2 grs. of platinum, gold heing 
ahsent. As in the Lrals, the ](}atmum is here associated 
with magnesian eruptive rocks, and it is found that silver 
accompanies it in a faiiTv didliiiti' ratio of seven to one. 
Alklioiigh till' veins found up to the ]iresent time could 
seareelv he worked at a profit, it is suggested that others 
might lie discovered if searched for within about a quarter 
of a mile of the rounamu belt of eruptive rocks. 


F.NUM.SH I’/NTKATS. | 

Ziiir ; '1 rfatnicrit of sulplndv ores cotUatmug . K. W 

K, Mae Ivor, M. Fradd, and The Metals F.xtraetion 
(Virporatioii, London. Kng. Fat. 23,1)77, Nov, 21, Hlh5 

See Fr. Fat. 3(i2.(l77 of HK)t); this J., IDOti. 7ti5.— T. F. B. 

Zivr ; Method of realxmng the udne of rnoti rtal ajttf at nitty 
~ and sivitiUaneondij ptofi/tny hy the ztnr and ratbon 
cotiditae^it.H ctmtoirnd in the retathte af zinc u'urka. 

G. Stolzenwald, Valea Calugareasea, Itouniaiua. Eng. 
I^at. 18,134, Aug. 13, HlOtk 

'fuE residue from zine distillation, containing both zinc 
and earhon, is mixed with fresh zinciferous material, and 
heated in a “ long bedded, eontinuous acting furnace 
(Fortschaufe^ungsofen)/' without further addition of 
eomhustihles or fluxes. Thus 100 ijiartH of fresh material, | 
eontuming 10 per cent, of zine, may he mixed with 20 parts 
of a zine residue eontaining 2 per cent, of zinc and 22 jier 
cent, of carbon. — A. G. L. 

Wufthtny Cfftal, coke, minerals, and flic like ; Machine for 
— — . G. H. Rayner and 3'he Hardy Fatent Fiek Co, 
Kng. Fat. 1000, Jan. 22, 1900. II., jaige 1210. 


Fhencm Patents. 

Steel : Fibrous , and method of producing the same. 

K. F. Colborn. Fr. Fat. 367,999, July 12, 1906. 
The steel to be treated is heated to redness and then 


plimgcvl into a solut ion consisting of 0*002 to 0*102 grm. 
of hippurit! acid. 0*102 grm. of rrmgnesiurri tdiloride, 
1*555 grins, of c hlorine, 12*441 grms. of sodium chloride, 
12*441 grms. of ammonium cDoride, 0*039 grm. of ammonia, 
and 4*543 litres of water, 'riiis soluficui is prc*ferably 
contained in a closed vessel, which, after the stf*c'l haa 
been introclneed, is subjected to a pri*sHure of from 3*5 to 
7 kilos, jier sep c m. 3'he cjuaiitity oi the solution containecl 
in the c'losed vc'ssel should he such that the greatc^r part 
IS \aporised by the hot steel, the solution being stated to 
be more active* in the gaseous state. The invention is 
especially upjilieable to inWior Bessemer steel, the* 
strength of which is claimed to be greatly increased by 
the treatment. -A. G. L. 

Metal M in impalpable powder ; l*rocess of oxidising . 

G. L. G. Bertou. Fr. Fat. 301,798. Sept. 27, 1905. 
Mktals, such as tin, zinc, lead, or antimony, in impalpable 
}U)W(ler. are submitted to the twtion of nascent oxygen, 
ozonised air or oxygen, or bydrogem poroxidc^ in a vessel 
provided with heating and agitating mc‘ai)s. — E. S. 

Sulphur dtoxidt : Process for the utilisation of the 

produced lu the stueKinq of antimong. ( k It. M. Sweeting. 
Fr. Fat. 301, HOs, Get. 3. 1905. 

33ik gasc's ])roduced by (he roasting of antuuonv ore to 
oxide* arc: jiassed tlirough a senes of eharnhers containing 
W'ater, the* imahsoi heal gases tinally going to a chimney. 
'J’he pi[>e l<*ading the* gases from the furnace into the first 
ehamher is sui roiindc*(l by a cold-water jacket, to prevent 
its attack by hot antimcaiv oxide, some of vvhic'h passes 
ovcT with tile gases. I’he water in the chambers must 
1m* kc'jit wcdl agitated to prevent stojijinge of pipes by 
dc*pi>Mi(e,d antimony oxide. 'L'he solution tinally obtained 
IS iilO*n''d or decanted from the antimony oxide. - A. G. L. 

Pyrophinic allotfs for igniting and lighting purposes. C. 
Auer von V\ c*lMba('b, Fust Addition, dated July 18, 
1906, to Fr. J’at. 337,320, Oct. 31. 1903. 11., page‘l21L 

Zinciferous maierud ; Prore.s.s for treating , and 

simultaneous tecovery of (he zinc and carfum contained 
in residues from the mctallurgicai treatmeni of zinc. 
G. Stoizenwald. Fr. J^at. 368,458, July 27, 1906. 
Under Jnt. Gonv., Nov. 7, 1905. 

See FIng. Fat. 18,134 of 1900; jirc'ceding those, — ’P. F. B. 


XL— ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

{C'oniinued from jsige 1157.) 

( .1 . )~ El .KrPRt )-GH EMLSTK V. 

Platinised de.rirodes for alkali chloride elect roUfsis ; Apjtli- 

cation of gretf . I. W. Geibek Z. Klektroehem., 

1906, 12, 817— 8 Fk 

It has previously licon demonstrated by Foewster (this J. 
1902, 252) that platirunn electrodes, upon which a fine 
bk'W'k de]H>sit of platinum has been made, enable the 
elc'ctrolytie jirocluction of hypochlorites and chlorates to 
be effected w'ith a F.D, of from 0*5 to 0*6 volt below that 
neceasarv with bright polished platqium cdoctrodcs For 
proctieul piu'jMjsc*s this method is useless un acseount of 
the lack of durability of the blank platiniaing. (irey 
platinising has up to the present proved imaiiittnale, but 
it has recently been found by Heraeua that a uiiiform 
and dunilile grey platinising can be earned out which 
the present author fintls to give nearly as good reaulta 
as Foerster obtainetl with platinum hhuik, whilst at the 
same time the deposit seems to be lasting. Ex|xiiri mental 
results are given of a ('ompariaon of bright electrodes with 
black and grey platinised electrodea, showing that the 
diifereiice in favour of the black jilatiniain^ w only 0*04 
to 0*1 volt, and that eonsequontly the paving in energy 
over the bright electrodes is at least 80 {lor cent, of that 
attainable with black platinised electrodoa. On the 
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other hand, the current yield is several y)er cent. betUn- ! 
than with bright electrodes, and shows no marked difforem e 
from that obtained with the black platinised electrodes. ! 

— H. S. II. ! 

Glass; Elect riatUy-comUictim^ , i\ E. S, I’hdliiis. ! 

V^lir., jiage 122U. 

Enomsh 1 ‘atjent. i 

Eterxlisation [Ehc,trabflic\ of wnd, cotton, ray, hair, fihr<\s, i 
or similar imilirial for prevention of nnthrnr. J. ; 

Ickringill. Kng. Pat. 2W,:ur). Nov. 14. PM)r>. V., ' 
page 1216. ' 

Emteo States 1‘atknt. 

Electric Furnace. E. J. Tone, Niagara Palls, N.V. , 
E.S. Put. s:i4.b4K, Nov. 6. 1606. 

This which is of the resistance core type, is | 

provided with side walls formed m movable •^ei'tums j 
which converge towanls tlu‘ base of the furnaie. The j 
base of the furnace is stationary, and is jirovided with ; 
a space for a cooling medium sullieient to previ'iil anv i 
substantial diversion of the current through the Imihi* 

In this inannci the current traierses the conduct mg ; 
material bel ween the eml electrodi s, and hi-ats the charge ■ 
surrounding this (‘onducting core. -It. .S. H. | 

Ftiknch I^atknts. j 

Furnace; Electric . W- Platschick. Pr. J'at. ' 

36I,H31, Oct. \K PKlo. : 

Skk V.K Pat. 820,662 of 1600 ; t his .1 , 1600. 630.— T. K. H. ■ 

Glow-bodie.'i, e.Hpecially filaments of tunysfen ; Mauufaciure ; 

of mdallic for electric lamps. Deutsche (Jasgllih- ; 

licht A. -(5. (Anerges.). Er. J’at. 307, 3H0, .hme H, , 
1660, II.. i|)age 1212. 

Ghnv-lnhlies for incaraksn nce electric Inmfs't ; Manufactuu ; 

of metallic Deutsche (iasgliihlieht A -(1 (Auerges.). , 

Fr. Pat. 308,220. July 16, 1600. II., page 1212. I 

Blenchina imol ; Process and apfriratus for (c/cr/nrri//vl | 

, ' (; Pansa and A. Kornberg. Fr. l*at. 3082K0, j 

June 18, 1600. V., page 1217. j 

(7?. ) - KLFX.rrRO-MET A IJATRG V. | 


vertical propeller at an adjustable sjx'ed. The bladei) 
of this propeller are mounted so as to cause a. eontinuo^h 
downward tiow of the ore jmlp through the cylinder ; the 
jailp is then forced to pass between a wide borissontal 
flange attached to the cylinder and the surface of mercury 
I’onlained in a cast-iron fray jJaced at the bottom of 
the vat. The amalgam can lie removed from time to 
tune by means of a stopcock m this tray. The lighter 
]»artieles ol gangue and (be fine gold not absorlied by the 
mereurv pass uftvvards with llu* current of waO*r outside 
the evlinder. and then pass between a scries of <‘oneentrio 
annular electrodes of amalgamated cojiper and iron, 
which are mounted on biaekets in the up]H*r |Mirt of the 
vat. The amalgamated eoppm' elt“< troJes, its well as the 
mereurv at the bottom oi the vat. are eonnecU'd with 
the negative terminal of a giTierator giving a (‘oritmuoua 
eurieiil of about (t volts, wliilst tlu' iron ('hadroxles and 
the eybmler are eonneeti'd to tlu' positive tiwinintt). 
\Vheiu*ver the rcMstama* in tlu* vat heeomes too great, as 
mdu ated by an ammeter in the circuit . atidilional cyanide 
s<»bilion is sujiplied so as to keep the strength of the 
s<»lution ajiproximntel V constant. An overilow pipe 
eonduels excess of solution, and tlu* lighter particles of 
the or«* into a spit zkasti'n, irom which the tine gold still 
unahsorlK'd, ti>gether with tlu* tinest jmrlicles of gangue, 
pass into a si'cond vaf similar to tlu* first. If lU'ccssary, 
a tliinl vat may receive the overtfow* from tlu* second, but 
this should not he needed. A. D. L. 

Mettdlie com poii ud.s or ore.^ ; Electrolysis of . E. A. 

Ashcroft. New' York. Eng. Pat. 26,813,1, Dec. 22, 1606. 
The ore is eleetrolysed over a cathode which producoM 
a fusible alloy with the inetalh, tins alloy being coiuluetod 
to a s«*eond <ell, when* it IS us<*il as an anode, and wlierein 
(he metals are iireeipitaO'd fractionally at the cathode. 
'Du* proe(*sH may he applu*d to the elimination of iron 
from mixed ores, Xe., of zme or lead, the eleotrolyHis 
being eondu(*ted at a high lemjierature to preeijiitapi the 
iron hefon* the huid, tfie eorn'spondmg solution of the 
ir<m before the lead in the second cell being effected by 
eondueting the operation then^ at a lowi'r t/einjK^raturo. 

V. S. 

Fuinacis ; Elect lic , H. Riieliling and W. lioden- 

hauser, Yolklinghen, (Icrmanv. Eng. Pat, 12,326, May 
26. I6(Mi 

Skk Fr. Pat. 366,440 of 1606 ; this J.. 1606, 1(W>4. F. ISi. 

J*ATKNTS. 


Iron : Polarisation cnfiacity of and tis reiatum to 

^xi^sinift/. C. McO. Gordon and F. E. Clark. Z. Elektro- 
cheni., 1606. 12, 766 - 772. 

rim invesl.igatum w*as undertaken with a view- of dis- 
Lingnishing whether the jiassivity of iron should be 
iseribed to the formation of an oxide tilm or to «ome 
dlotropie change in the metal. A number of different 
‘lectrolvtes were rmjdoved. and short lengths of iron wire 
H^rved electrodes. The polarisatum ('aysunty was 

measured by comparison with a metallic- condense*!- and 
t was freauently found necessary to arrange a resiHtance 
n parallel with this condenser. This auxiliarv circuit 
s found to he neeessarv in such eases as aluminium, where 
the capacity corresponds to a true eloctrostatu* cap^itv 

uul is caused bv the formation of a film of oxide. In al 
.ases except in dilute nitric* acid, in ferrous sulphate and 
n ferric chloride solutions, a parallel! shunted resistamu* 
s necessary with iron electrodes The authors, therefore, 
-onclude that th.* passivity of iron is caused by the 
mrmation of ft film or layer of oxide uj.on the 8urfac‘e of 
the nietftl. — R. S. H. 

Enomsu Pate^<t.s, 

7olrf; ApvartUiu for vse in re.rMmnv - - 
i-nUgrZ «rM. T. K. Bemunont, London. Liik. 1 at. 
23.31», Nov, 13- 

rn* ore niilp i» »npplie<l *>>6 top of a wooden vat am- 
a"ning » Od pe» solution of pot^amn, ayanide. 

In the contre of tU lower part of the tub is supported a 
vHittler open at both ends, witlim which revolvre a 


Mitallic flahs; \ Elect rof iff ic] Production of ■ T. A. 

Edison. Fr. Pat. 367.863. July 7, 1606. 

The (laki's of cobalt or of any ftllov of t*ohftlt or nickel 
refpiiicd in the ]>c)sitive electrode of tlu* Edison cell are pro- 
«hic<*tl by a moditi(*at mu of the method prcviouisly 
desf’nhefl (Ill's J., 1606, 643k 'I'hc presemt proceSB 

consists HI flcpositing cloctrolytioally upon a siiit'able 
cfttluKh* a film of copjier, then in another hath a tilm of 
cobalt, or Ofihalt -nickel ftllov, siibRequeiitly a fresh layer 
of eopfM*r ftnd HO on, building nj) a composite dejiosit of 
ftlternate lavers of copper and cobalt. The deposit is 
ev«*n1uallv removed en hloc from tlm eathcale ; it is out up 
into strips of the size desircMl, and the copyx*r is then 
removecl. 3’lu* treatment for the removal of the copper 
eousists III imting U]K)n Uie divided mass with a strong 
solution of eyanido, either directly or lifter the ci/pper has 
been c'onverted into some soluble salt. — K. S. H. 

Mela! pieces [rcn7.*<J ; J^rocess of 'joining — — [by eleclro- 
lysis], G. K. Jacobs. Fi. J^at. 867,864, July 7, 1606. 
The metal pieces to l)<.^ joined are surrounded by a mould, 
a molten flux or electrolyte is then poured into the cavity, 
and the ends of the metal heated by the passage of an 
eleetnc current iM’tween them and through the flux. 
The flux may be eom|>o»ed of equal jiarts of borax, calcium 
Huonde, zinc chloride, and sotUum chloride. When the 
ends of the metallic purees are sufficiently heated, molten 
metal ia poured into the mould. This metal may displace 
the flux by gravity, or, if desirtvi, the flux can be run 
off before the admission of the metal. — R. S. H, 



13:26 


[Dec. 81, 1906 


a. XII.-FATTY OILS, &c. Cl. XIU.-~PIGMENTS, PAINTS, &c. 


f 

XII.-PATTy OILS, FATS, WAXES, 

AND SOAPS. 

{Continued from jtage 1161.) 

Coroa nut oil ; Alcoholysis of . A. Haller anti Vouft- 

hoiifian. rend., IIMJ6, 148, K08—H06. 

Thk fatty matter from ooooa out Ih submitted to the aet>on 
of absoluU' methvl ethyl, <»r other alcohol of this scncH, 
in the prcHcnoe of a catalytic nf^ent such as hydrochloric 
nr tihen vlNul|)honi<‘ acid, tlic proiKirtion of catalyst preseiil 
being 2 per cent, of the alcoiiol. The o]K'ratmn may 
l>e carried out. in closed vessels at a ternfierature 
of 100'’ C., or in a bask uttuclu'd to a reflux eon 
densiT. and the reaction even takes plaet* at the 
ordinary tcmt^'ratuie if the mixture be well shakim. 
The reW.tion is complete when the mass becomes 
homogeneous. In this way it was found ]io.saible to 
convert the constituent glyceiidcs of the lat into their 
corresponding methyl esters, and to separate the latter 
from each other by means of fractional distillation. 1 lie 
total yield of esters agia'cil with that rmpiired by theory, 
and the distillation gave metliy) ca]troatc. (taprylatc 
capnite, huirate, niyristate, nalnutate. KteMrab*, and 
oloate. The corresponding glycerides are, therefore, 
present in cocoanut oil. Methyl butyrate wixh not found 
in the mixed esters. (See also this d., ItKtO, 11 oh.) W.P.S. 

.Food produces ; Standards of purity for . XMIIJ . 

page I22h. 

Knulish Patktsit. 

Detergent for use wtth hard and salt waters R. Maeplu'rson, 
Rroudesbury, and W Ilk Keys, Rusliey i£ng. l*at 
‘28,616, Nov. 16, 1905. 

See Fr. Pat. 364,975 of 1906 ; this J., I90ti, 9,3H.~T.*K. B. 

XIII.— PIGMEHTS, PAINTS; RESINS. 
vVARNISHES ; INDIA-RUBBER. &e. 

* [dontinued from page 1162.) 

(.4.)- PU^MFNTS. I‘A1NTS 

EmJHHH PATEi^T. 

Jjlaek oxide of iron ; Manufacture of 1/or use ns a 

paiut], J. Wetter, London. From ('. F. W’iilfhng, 
llonningen-on* Uhiiie, (Jcniiany ICng Pat. 1<>60, 

Jan. 15, 1906 

Waste ferrous chloride liquors, after digestion with iron 
filings to neutralise free acid, are somewhat diluted, 
and tw^o-thirds of the quantity of liquid ammonia m^cessary 
for saturation is added. Air is blown through the liquor, 
and after heating with steam, the remaining third of the 
ammonia required (or slightly more) is atldod. The , 
mixture is again heated, the jian being closed, until about 
half an atuioH})hero })rcHMure over tlio normal is attained. 
Fmally, air is blown into the liquid until it is free from 
dissolved irofl. The resuliial solution of aiiimoniiim 
chloride is uoneontrated to yield that salt as a by-produet. 
T’be preoipitfcted blue-black magnetic iron oxide, separated 
by filtration, is available as the basis for a iwiint for iron 
work. Waste ferrous siilphaU? liquors may be similarly 
treated.— E. H. 

French Patent. 

Lithovonc. atoJbU towards thx. action of light. W. Ostwald. 

Fr. Pat. 368,301, July 23, 1906. 

The crude mixture of barium sulphate and zinc sulphide 
ia roasted in a closed vessel, to prevent access of air, and 
means are devised for keeping out air in the subsequent 
slaking process, The roasting may also be performed 
continuously, in apparatus traversea by a current of gas 
free from oxygen.— -C. 8. 


I «ClBaMAN Patent. 

Silicate colours {pigments] ; Process for the manufacture 

of . C. Barth, (ler. Pat. 167,9.34, June 19, 1904. 

An aqueoms solution of a suitable mixture of metallic 
salts is treated with a solution of an alkali- or alkaline- 
earth silicate, and the nreoipitated hydrous silicate is 
ground after being partially or (iompletcly dehydrated. 

— A. 8. 

(R) -RESINS, VARNISHES. 

(Umals ; Study of some American — — (’. Coffignier 
I Bull Soe. Phini., 1906, 36, 1143—1160. 

Eurr-oviNo tlic same midhods as on former occasions 
(this J,, 1902, 9J8 ; 1903, HIIS ; 1905, 203) three Amcrioau 
copals liave been examined with the following results 
(tlie numbers placed against the various solvents are the 
])eicentagcs left undissolvcd by the boiling solvent) : — 



1 Deinerjira 

1 

1 Columbia, 

1 Brazil 

1 

1 

1 sp gr at ly* t' 

Melting point 

j 

1 1-047 

1-054 

1-050 

180“ C 

above 

BKr c 


.MOO ’ c 


, Acid value 

97-7 

118-8 

123-0 

1 SaponitlcHtion value 

^ 102-4 

156-7 

ly.'b.s 

1 •'soluhihlif in " - 

per cent, i 

per cent 

per cent 

1 Kthyl AlcoJiol 

72-i 

17-0 

30-2 

1 Methyl 

77-4 

60-0 

60-0 

i Amyl 1 

* 5 : 1-0 

1-9 

1-8 

1 Ether 

55-4 

50-0 

29-7 

i ChUuolonii 

50- y 

54-7 

:uvo 

Benzene 1 

70-y 

00-8 

40-5 

j Acetone 

09-2 

4 : 1-0 

:{7-0 

' 09 of turpentine , . 

92-. 5 

: 08-7 

48-2 

j Beuzaldehyde 

50-2 

i«-:3 

i 20-7 

1 Aniline 

7:i-y 

2-2 

8-:i 

Amyl acetate 

27-1 

0-0 

! 3-4 

1 Carbon tetrachlorhle 

75-5 1 

09-0 

t 

; 44*0 

! A peculiarity <d Dcmerara (‘opnl is that it 

evolves 


ddiiiiU^ odour of valeric acid when it is freshly powdered 
It IS readily disf inguishcd from Madagascar copal by the 
great ditfcrenee between their solubilities in aniline. 

— M. J. S. 

t'KKNCH Patents. 

(til of turpentine and other products of wood : Extracting 

. M, McKenzie Fr. Pat. 367,926, July 9, 1996 

Tiik w^oml IS subjected t<> the action of a heated bath of 
resin, resin oil. other oils, hydrocarbons,, or the like, in a 
still, tlie whole or jiart of the batli contents being tlum 
drawn olT into a cooling vcs.sel, and returned to act. again 
on fresh wood. J'he bath ia i cheated befoni treating t he next 
eliarge of wood M«mns arc provided for transferniig the 
hath from one vessel to tlie otlier and through the heater ; 
also for admitting Hteuin or other suitable cooling agent 
to the cooling vessel. — C. S, 

Wood ; Treating for the extraction of the oil of tur- 

pentine, with pitch and charcoal as by-products. F. T. 
Snvdor. Fr. Pat. 368,198, July 19, 1966. Under Int. 
Couv., Dec. 1, 1905. and May 31, 1906.* 

3’iik w'ood is placed in an air-tight receptacle, which is 
inserted from below into a furnace, where it is heated, 
preferably by electricity. The oil of turpentine is drawn 
1 ott from the bottom of the receptacle, which is kept cold, 
HO that the pitch is not decomposed. When the distilla- 
tion is finished, the receptacle is withdraw'n and aside 
in an upright position, to prevent access of air To the 
charcoal, whilst a fresh charged receptacle is inserted in 
the furnace. — C. S. 

Driers for paint, mrnish, and oil; Colourless — — . 

G. Ouittet. Fr. Pat. 367,989, July 11, 1906, 
80LUULS metallic gaits, such as lead acetate^ manganese 
acetate, 4cc., are dissolved in alcohol, jwetone, or amyl 
acetate, .with or without the addition of a spirit varnish 

-C,$. 
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{a)-INniA*KUBBEH* &a 

Huhbers from Uganda. ~IMI Imp. Inst 1906 4 

202—204 and 22fi, * ’ 

Samples of throe different rubbers from tlie Uganda 
reau^*^— t^xamined, with the following 

(a) Rubber from eifWiVfi (compare this J lOOG 

tionsiMled of a rather dark coioiired I 
biseiut, poPBesfling good physical charaeOwisticH and 
containing moisture, 1-7; caoutchouc, S4-G ; rcBin, 6-4: 
albuminoid matter, 6-5 ; nftd nsh. 0-8 f»cr (*ent. 

(h) Rubber from Clitnndra orinnhili.'t . — 'Hie sample i 
was in the form of a tliin cake, dark brown in colour, and 
very strong and elastic. It contamcil motHtiire. 2*8; ' 
caoutchouc,, 77*0 ; resin, K*8 ; albuminoid matter, 0-4 ; and [ 
ash, Id per cent, I 

(c) Rubber from lAindUphia Dawn. Samples from ; 
three different localities were examined. All were' m the i 
form of thin sheet, pale in colour, and of good elasticity and ' 
strength. Th(‘, samples contained moistun', 4-h ; (‘'aout- ' 
chouc, 70*2; resin, 14*1; albuminoid matter, 2*(l , and 
ash, 2*8 ])er cent. The amount, of resin m rubl>er from 
L. /)ci«’ct probably varies with the age of the vine, a s^icci- j 
men previously examined having contained only 8 per cent. ' 
of resin in tlio dry material. Th(‘ valuation in London of i 
rubbers (a), (6) and (r), at a time when “ fine hard Jhirii ’’ ! 
was Gs. 5d. per lb., and Ceylon Pani “ hiseuits ” Os. .‘Id. j 
]X>rlb., w’aa Os. (id. to 5s. 7d., Gs. Od. and 5s. l)d, resjK'i'tively 
Landolphia Dawei is conNidonKl l>y (Jhevalier (Hull. Soe. | 
Rotanique de Prance, 1900, 17) to be one of the most i 
promising of the l/indolphwf^ for cultivation in tropical j 
Africa, at altitudes between 500 and 20tK) m., or at lower ! 
(‘levations where there is a fairly uuiform rainfall through* i 
out the year. Montis Cafe, with altitude 70(t m., average ' 
temfieruture. 18° to 20° C,, and annual rainfall 1*5 m., I 
appears to be a particularly favoiiralile spot. The yield j 
of rub her is largo, and the pr(>du<’tofgood(pialit,y, .siiecimcns ] 
being valued in Pans at 1 2 frs. per kilo (4s. 4d. }Kir lli.). with i 
fine Para at 5s. 4d. per lb. (compare above. Ixindon ; 
valuation). - E. \V L. 

XIV.— TANNING, LEATHER, GLUE, SIZE. | 

{Cohtinui'd fiom jxige 1102.) 

FuKNoir Patents. ! 

Tanning e.rtracts ; Decalortmiion of . L. Ihifour. : 

Fr. Pal. .H07,917, duly 9. 1900. 

The extracts are treated with a mixture of hyjiophosphorous 
and pho.sphorous acids, or salts f>f tlu-se acids with 
sulphurous acid, or sulphites, l)isulpliit<*s. and liypophos- 
phiicH. Such mixtures have maikcd reducing and 
decolorising powers, whu'h are increased by the addition i 
of formalin and the application of a certain amount ot | 
heat. I'he quantities of the dceolorisci and the teiii- j 
perature of the reaction depemd upon the nature of the j 
tanning material. — S. R. T. i 

Chrome tanning ; Proctfis of . lA*dcjfabrik Hirsch- | 

berg vonn. H. Knoch uiid (\^. Fr. I’at. 308.122, July 17, ' 
1900. I 


— ■ ' ^ ■ - — 

divided oseein with oold alkaline eolutioni, end en int^ 
mediate body produced by arresting the action of tWe 
alkali when a transparent homogeneouK colloidal moos 
has been formed. The latter is soluble in water, ammonia, 
alkalis, A;o,. and from these solutions, as also from those 
produced by the prolonged action of alkali, the ossein 
may be precipitated by iieutral salts, acids, and certain 
organic liquids. The precipitatotl products ore suitable 
for the prcjiaration of textile fibres, dressings for various 
materinlK, or as a base for photographic emulsions. 

-S. H. T. 

Gekman Patent. 

Tanning hides and skimt : ]*roe.ess for . L. Ziegel. 

Ger. Pat. 165,238, July 31. 1902. 

Skins or bides, prc]>ared in the usual way, are treated 
with a solution containing aluminium phosphato, an 
alkali chlorhie. and a* small quantity of sulphuric acid, 
and are finally worked in a soa^v soruium. This proceSB 
IS stated t-o produce a leather similar to tawed leather ; 
the product IS very little affected by water, only a very 
small quantity of alummuim salt being extracted after 
long soaking. — T. F. R. 

XV«-MANURES. &0. 

{(hnUinued from page 1163.) 

Fiucncii Patent.s. 

J‘e(U : Industrial treatment of to increase, its content 

of mirwjen, in new of %ls apihcntwn iis a manure. 
E. V. H. Hazin. First Addition, dated July 3, 1906, 
to Fr, Pat. .‘100,484, Dec. 14, 1906 (this J.. 1906, 488). 

A NiTKiKKK, or nitrate-producing ground, formed by the 
aiil of^blfK ks of jieat, as dcBcrilied in the main patent, is 
supplied With cffluenl from sewage septic tanks. Such 
sewage, after remaining in the tank long enough to effect 
the necoKsai^v fiTmuntation, may be BipJioned on to the 
mtn^.r(. — E. S. 

i*hwphat(s of iron and aluminium ; TreatmetU of douMc 

in ttrder to render the combined phosphoric acid 

.soluble in ammonium citrate. Pilon, Ruffot, Durand- 
UaMHclin et Uie. Fr. Pat. .368,521, July 30, 1900. 

Xative phosphate.'- of iron and aluminium, either contained 
111 upright retorts or directly exoosed to the furnace tianies, 
are slowly heated up to bngnt rodness, the very slow 
and gradual character of the heating being an essential 
i-onditiun. 'I'bc beating is sufficiently prolonged to expel 
both tbc combined and free water from ibe mineral. 
It is ,stat 4 ''d that the dcsc.rils-d treatment rend«‘rs the 
insoluble phosphoric acid soluble in ammonium citrate. 

— E. 8. 

XVL-SU0AR« STARCH, GUM,&c. 

{Continued from page IKia.) 


According to the invention, a solution of the double j 
p^TOpbosphate of sodium ami chromium is decomposed | 
liy skin substance, and tans without the formation of i 
acid or alkali. 'l']\c double salt may be prcparetl before- j 
hand, or produced during tbc tannmg process from 1 
separate baths of stxlium pyrophosphate and a chromium j 
salt. 0on(:!eutrations of 1(3" to 30’ Ik have given gtxKl 
resiiltfl, but whould be varied according to the quality of 
the skin and the kind of leather or rate of tanning desired. 
The mothotl may be used in conjunction w'lth other, 
mineral or vegetable tannages, and the addition of neutr^ 
salts or alkmine bodies, in solution or su.spension, is 
beneficial.— 8. R. T. 

and applicaUone of . A. j 

Vall6e. Fr, Pat. 361,796. Sept. 26, i 

1606 . , I 

Claim i« made for solutions obtained by treating, finely- i 


Ossein ; Preparaiwns 
HelbronnerandE. A. 


Muscoeadu sugars : Fermentation changes occurring in 

. F. Watte and H. A. Tempanv. West Indian 

Riilk, 1906, 7, 226 230. ‘ • 

One of the authors has already called attention to the 
occurrence of fermentation changes in Muscovado sugars 
in the West Indies, whereby tliu polariscopc test is sub- 
jected to alteration. It has been observed that the 
polarimotric reading varies, ga« is evolved, and a vinoue 
odour is produced, which, if the sample were enclosed in 
an air-tight vohboI, after a time, becomos very strong 
indeeil. 'I'o obtain an insight into the changes that occur 
during such fermentation, the authors have analysed, 
from time to time, a numlier of sainpJoa of fermen ting 
sugar. It was found in all eases that the polarimettio 
reading first inoreased and then fell ; at the same time, the 
amount of reducing sugar was diminished. If a ferment* 
iiig sngar is kept for any long period of time, it was 
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found that it undergoes very marked deterioration in 
Spliearance, 'I’he preliminary riae of the polanwation 
reatling apjiearH to l>e due, in part, to the deKtnietion of 
the IjevuloHo preceding that of the dextrose. That the 
dextrose does undergo fermentation, was proved by 
inwulating a sterile solution of dextrose (eontainmg 
traces of plant food) with fermenting sugar. The destruc- 
tion of dextrose aecounts for the lirst part of the fall of 
the polarimetrie reading of tlie fermenting sugar ; the 
Muhseipient fall is due to destruction of siieroHc, as shown 
by determining, at intervals, the jiercentage of sucrose 
by (’lerget’s method. According to (Ireig-Sinith and 
Steel, the decomposition of raw cane sugar is due to an 
organism, Jincill ii.s hvmujnrmnnfi, tlie spores of which 
withstand a high terniieratiiro for a eonsiderahle time ; 
this organism inverts the sugar and converts the product 
into a gum, Tlie authors have found tliat for meriting 
muscovado sugar contains an organism, or organisms, 
which, when s<iwn in sterile sucrose solutions oontaiiiing 
tracicK of [ilanl food, forms invert sugar and gnm, and 
they are inclined to the opinion, that at certain stages 
of fermentation of fermenting sugar, dexiro-rotalorv 
HuhstaiKics are fornietl. Bacteriological examination of 
fenmaiting sugar showed that, in addition to some 
tornla-like forms, numerous oval, free bacteria. 1 — 2 pp 
long and 0-5 up broad, agreeing fairly well with the 
dosiu iptiou of B. levumfoniiaris, were present. On heating 
fermenting mnseovado sugar at iOtV’ 0. for U hours, it 
was found that the samples were completely sterilised ; 
hence, unless the bacteria, present in tlie samph-s investi- 
gated, weie free from spores, it appears that muscovado 
sugar iloch not contain a spore- lieanng organism of a 
tyjie very resistant to heat. L. K. 

I-Jditol • Pr(‘fMir(i(i()7i and properties of rrmtntliHed . 

(i. Jh rtrand and A. Lanzenherg. Bull. Soc (''him., 
19()(i. ^‘6, 1078" 107t*. 

^-IniToi. was prepared as follows : — Xylose, atB‘r solution 
in wat«*r, was converted by treatment with hv<lrocyaTn<- 
acid, a little ammonia, and Miibhe<iiienl hydrolysis, into 
a mi.\turc of /-gTilouie and /-idonic acids : these were 
separated by alcoholic crystallisation, /-(fulonic lactone, 
which crystallised from tlu' alcoholic solutnm. was con- 
verted, by treatment with jiyndine, into /-idomc acid. By 
rpdnction, /-idonic acid /iirnisheil /-iditol winch was 
puritied, lirst by convorMion into the tn-benzal derivative, 
and finally by crystallisation from aU-ohol. /-Idilol 
forms transparent, deliquescent, elmorhombie crystals 
(ni. |)1. 73*5‘^ in 10 jwr cent, aqueous solution the 

rotatory ])ower is f — +3'5". 'Phe lu'xacetate melts 
nt 121*5": — -f 25*33" m 5 jier cent, chloroform 

solution. - L. E. 

Food products ; iStandards of purity for - — . W'fTl.-l , 
page I22‘». ' 

Dextrose; Df eoinposition of uith ainmnniacal zinc 

h)/drorid‘\ in (hr presencr of acetaUlehydt. A, Wmdans. 
XXIV., jiagi' 1234. 

P'uiCNCU Batknts. 

Suyar ; Apjtaratiis for <.i(racfing imdassen frotn by 

means of hot, comprisstd air. A. llelcttre, Er. I'at. 
368,007, April 17, 1000. 

Thk object^of this apparatus is to extract niola.sses from 
sugar witliout recourse to a centrifugal niaehinc. It 
ineludch a com pressed -air efiamber tittod with valves 
for admitting air, steam, and massecuite, and a valve 
for discharging sugar, A Ixdt (consisting of an inter- 
laced steel w'ire supporting belt, to which is fastened, bv 
brass wire, a brass licit of simile r construetion), whioK 
passes over two drums, forms the bottom of the ehamlier. 
Massecuite is introduced into the chamber to a depth 
of 8 — 10 em., the air valve is opened, the hoi, compressed 
air drives the molasses through the bolt- into a hopjier 
below, and the belt then moves forward a distance equal to 
the length of the chamber, the sugar being thi^rohv dis- 
■aharged from the latter. The cycle of ojierations is then 
.repeated. — I... E. 


WINES. SPIRITS, &0. [Deo. 31. 1906. 


Saccharine juices ; Economical procx.ss for purifying 

by mcAins of hydrofluosUicic acid^ and the subsequent 
recovery of the acid. H. Bertels. Er, .Eat. 368,421, 
June 20, 1906 

8mb Eng. Pat. 17,554 of 1905 ; this J., 1906, 850. — T. F. B. 

Sugar ; Process for denaturing . P. Landouzy. 

Addition, dated June 29. 1906, to Er. i*at. 364,072, 
March 13. 1906 (this J., 11H)6. 901). 

Tiik inverted sugar to which tannin is added as denaturing 
agent, ma\ be in the form either of massecuite or of svrnp. 

— T. H.’E. 

Starch or alcohol ; Process for extracting from potatoes, 

togethei with a paste rich in nutritive matter. C. Steffen. 
Er. Pat. 368,002. July 12, 1906. XVIII/E, page 1230. 

XVII.— BREWING, WINES, SPIRITS, &o. 

{('outinued from page 1168.) 

Brewing value of barley , Mealiness as a factor in estimating 
the — — J. Brand. Z. gi's. Hrauw,, 1906, 29, 661 — 
667. 

'Phe coru'hisions at which the author arrives at'C briefly 
a.s follows :-.\n estimation of tlie original steeliness of 
a barley is no entcrion of its value* for malting. A 
knowledge of tlie degree of nioaliness of a barley after 
steeping gives uujiortant imlieations as to the method 
of treatment to b(' adopted m the rnalt-house, but 
it gives no preci.se information with regard to the total 
nitrogen eon tent ot the barley. (Aims which remain 
steely after steejang are always richer in jirotcm th^n 
the mealv ones of the same kiinl, and are also tho.se which 
yield steely malt and sinkers. Estimation of the steeliness 
afb*r .steejmig is of the greati'st valiu*, as the irregularity 
of the mollification increases with the proportion of corns 
exhibiting this residual steeliness. 1*. Lindner states 
that it IS exccjdiouftl for a barh'V riih m jirotem to be 
mealy. 'Phis observution seems to have an anatomical 
basis, since barley <‘orns rich in profoin contain from four 
to Mix layers of aleiirono cells and exhibit also an extra- 
ordinarily dense de]>osit of so-called histological piotein ; 
the alenrone layers of barleys poor in protein are only 
from tw'O to four <*ellK m thickness.-— T, H. P. 

Beer ; I’se of short-qrown nadt for the production of full- 
hodiid - . K. Jitiffm-. SVoeh. f. Jiraii., 1906, 23, 

671 -672. 

Kekeuuinu to a recent lecture on tlie advantages of using 
a Khort-grown malt for the brewing of full-bodied beers, 
the author relates how- this prineipli* was being a^ipliod 
50 years ago, At the brewery in qui'stiori, the grist was 
made up with .50 |kt cent, of malt grown as long as possible, 
25 per cent, of mall of a growth of only half tlie length of 
the first, and 25 jH*r cent, of malt which had only just 
reocheil the spi outing stage. The long-grown malt 
was cured at a temperature of HP’ — 87*5^' C., and the 
shorter malts w'cre cured at 62*5 '^ — 69" C,, the final curing 
tenijierature being maintained for three hours. The 
mash was niixi'd cold, and allowed to soak for an hour; 
heat was then applied by the direct introduction of sUiarn 
into the mash tun, so that the tern jKsrature rose very slowly 
to 62*5' C. Hi about one hour. After a pause of three- 
quarters of an hour, the temjanature was further raised 
to 77*5' C,, and kept at that for one hour ; then the 
wort was run olT. The hops were mixed with the main 
wort in the oopjier, and allowed to steep whilst the grams 
w'ere L>eing sprayed with boiling water. When the lost 
liquors wore through, the wort was boded jhr two 
hours. The worts were pitched at a gravity of 14*^ nailing, 
and fermentation was started at 5" C. for summer beers, 
and 7*^’ — 7*5° C. for winter beers. The summer beers were 
ferment<Hl for 14 -16 days the winter beers for 8— lU 
days. Winter Iwers were browed with a larger ]>roportioii 
ot long-grown malt and a smaller proportion of short- 
grown. The beers were cleared on shavings and wore 
ready in 14 days. These l)ecrs were distin^iahed by 
their full body-flavour and excellent condition, and 
although highly attenuated, they required no “ Krausen ” 
to prepare them for consumption. -Al. F. B. 



xvm. POODS ; SANITATION ( WATKB PORIPICATION, & DISINFECTANTS., 


/rom ma/( • I/ydrol0ic act, on'o/ L Marino 

aSt^b l»06, 86 [Sj! 

L HE authors find that nialtaso of luait, free from emulHin 

bu? decorposm'nSt" 

aidoH whioh ^ natural and artifioial gluco- 

mdes which are decomposed hv omulsin. Tl,c maltase 
wa« prepared by drying g<.rminated barley at 25- ^35* r 

S thvmor\i w ^ Haturatcd 

^h thymol, filtering, comicntratinK the filtrate at 35 — 

c^t^\*ioohor'w?‘^jrH 

cent, alcohol. It had tli^ composition - -Carbon. 40*0' 
hytogen. 7-2; nitrogen, ^-53 ; and ash. 1-5 per cent • 

absence of .unulsin 
ftlT that when the inaltaHc 

rff.fln 1 "",4 ^’“y^daliu in <-oncentrated 

eolution, the hydnx'yariic amd sot free almost destrovd 
the activity of the enzyme, since on reoovennK the latter 
it was found to Ije almost entirely without action on 
maltase or sa icin. On adding a trace of emiilsin fo the 
reooveroi inaltasis however, it became capable of almost 
comiileUdy hyrlrolysing salicin. benzaldehyde and hydro- 
cyanic acid have no influence on Ihc activity of 
emulsin. Of the artificial plucosides. only the /bstercoiMV 
merides of doxtroso are deconifioscil by the maltase 
and it is concluded, therefore, that the natural glucosides 
winch are decomixised are also /bderlvaf ives of dextrose 
It ap}iears evident from the results of these evpermient.s 
that one and the same enzyme is cajiable of cllecting 
hydrolysis m cases wliere it has hitherto been held that 
the action of two or more *enz vines us re(|uii‘ed. I'he 
maltase from malt is capable oi sviithesiHing the Hanie 
jsomaitose fi'otn dextrose as iv the maltaHe from beer 
yeast. (See also this J., 22H.) A. S, 

Food products ; Standards of purity for — — XVIII,! . 

see next column. 


(preferably of milk-glass) oouoentrio to the ahell, 
and cemented to the latter with non-ewelling oem4ht, 
the edges of the platee being cemented together with acid- 
proof cement-.— -L E. 

Saccharine fruit juices [fftac making]; Process of dc- 

sulphurising . E. A. Harliet, Pans. Eng. Pat. 

13,217, June 7, MIOC. Under Inf. Conv., Oct. 27, 1905. 
'I’liE juice passes through regenerator tubes to the lop of 
a column containing a series of plates, each provided 
with caps, acting as baffles, or with small boles, and an 
overflow. The ilesconding juice is raised to ebullition 
(at a minimum temperature of 07*^ C. ) by an ascending 
hot air current, whiidi is introduced from a heater through 
a valve adjusted to givt- the lequisite reduction of 
pre.ssure. The air carrie.n the siilphnroiiH aiud and other* 
volatile substances to a condenser, the condensation 
prodiK’ta laiing run to waste. The juice passes from the 
bottom of tlio column to the above-mentioned heater, 
then through the recencrator and a cooler, to the fer- 
menting vat. The jdatcH of the column, and some other 
parts of the apparatus, are made of sandstone, the metallic 
parts with Avliich the juice comes in contact lieing con- 
structed of pure tin. — b. E. 

Fkenoh Patent. 

Starch or almhd ; Process for extracting from 

•fHitalncs, togelhcr with a paste rich in nutritive matter. 
<;. Sleffen. Fr. Pat. 3fiS,fH>2, July 12, 1906. XVIIIJ 
page 1230. 
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• Enoijsh Patknts. i 

lire wing ; Process of - J. House, London. Eng. i 

Pat. 18,351, iSept. 11, PJ05. ! 

.A MIXTURE of malt and kilned raw grain is mashed, j 
the temperature at the lieginning being below 50^ F.. ! 
and rising to 150‘' F., the various enzymes being thereby 
enabled to exert their sjieeifie functions. 3'lie wort is then ' 
boiled, and cooled to 57^ F,, 10 jM!r cent, of mal( being I 
mashed m at thLs temperature ; the O-iriperatnie is i 
finally raised to 75' F. The wort is run off and [ 

boiled, that retained by the gi-ain Isimg expiessed by air I 
pressure. 'I'lie gram residues are hydrolysed with arid, i 
the wort being filtered by fluid pressure. The wort is 
cooled in a closed vossi'l, aerated by c-old air, and fer- j 
mented (preferably with a variety of types of true | 
S. ccrcvisce) in a closed vessel suiiplicd with sterilised air, j 
the l>eer being stored under carbon dioxide gas pressure, j 

“I" i 

Brewing maierird, apjjlicnhk also to other pur])Osr.s, derived ; 
from starch and analogous farinaceous materials, and a ' 
new and useful process of mahng said htrwiny material. 

T. B. Wagner, Cliicago, Eng. I ’at, 2242, Jan, 29, 
19f)0. 

Earinaoeous material is mixed with water, so as to form 
; “starch milk” (gravity about 22^" B.), which is heiit<*-d 
along with an acid for 40 minutes under a privsnre of 
20 lb., until reducing sugars begin to apiiear, their develop- 
ment being ehooked by neutralising the mass with alkali. 
The product is evajiorated to dryness, preferably on a 
rotary hot cylinder. This product is amorphous, roduees 
Fehliiif solution, gives a jMjrfect mash in pn’Heuoe of 
malt, 18 Bolublo in water at ordinary temperature, j^ives a 
■violet or purple reaction with about 12 per oent, of iodine, 
and a reddish-brown with about Oti per cent, of that 
reagent.— C. 8. 

Beer * Vessels for use particularly in tlhc sterilised manu- 

faaure of . L. Nathan, Zurich Eng. Pat. 5619, 

March 8, 1906, Under Int. Conv., March 8, 1905. 

The veueoJ oonwats of on outer, oylindrioal, iron dhell, 
Avith an interior lining formed of a number of glww plates 


{VotUinucil from page 1169.) 

* (■■1.)— FOODS. 

Food piodurfs ; Standards of purity for - U. 8. Dept. 

of Agrjc., Cinuilar No. IP, 1900. 

In this eireular the standards of purity recommended by a 
CVjinnnttec of ihe Association of Oflicial Agricultural 
Uhe mists, and endorsed by the U.8. Seciretary of Agriifhb 
ture, aiP given. Hru'-f extracts from these standards are 
given below' 

1. Animal products. —I ^ard, it is stated, eontains, 
neeessarily ini'or porateil in the pnRujss of rendering, not 
more than 1 jnw eent. of substances other than fatty acids 
and fat. Leaf lard has an iodine value not greater than 60, 
Mdk contains not less limn K-r> per eent. of non-fatty 
sol ills and nut less than 3-25 per cent, of milk fat, Cremn, 
contains not. less than 18 jior c'erit. of milk fat. Milk fat 
or butter fat has a lleichert-Meissl value not less than 24 
and a sp. gr. not less than t)-905 at 4074 O'’ 0. Butter 
contains not less than 82*5 per (amt. of milk fat. Cheese 
t;oritains not le.ss than 50 {M3r cent, of milk fat referred to 
the water-free substance. 

2. Vegetaftlt products. — Flour contains not more than 
13-5 per cent, of iiioistiire, 1 i>er cent, of ash, and 0-6 per 
eent. of erude lihre, and not kiss than 1*25 per oent. of 
nitrogen. Maize meal, corn meal, or Indian corn meal 
eontains not more than 14 per cent, of moisture and 1-6 pur 
rent, of ash, and not less than 1*12 per eent. of nitrogen, 
Oatrncfd eontains not more than 12 per eent.%f moisture, 
1-5 |K>r cent, of crude fibre, and 2-2 per cent, of ash, and 
not less than 2*24 jier cent, of nitrogen. Molmses containn 
not more than 25 per cent, of walor and 6 jier cent, of ash. 
Hefiners' syrup or ireaxile dontains not more than 25 jior 
cent, of wator and H jier cent, of ash. Starch sugar t 
anhydrous, contains not less tlian 95 ]f»erc«nt. of dextrooo 
and not more than 9*8 jier oent. of aah ; 70 per cent, sugar 
or brewers' sugar oontains not loss than 70 per cent, of dex- 
troao and not more than 0*8 per cont. of ash ; and 80 
sugar, climax sugar, or acme sugar contains not la«B than 
80 per cent, of dextrose and not more than 1 *6 per ijont. 
of ash. Glucose, mixing glucose, or confectioners' glucose 
has a density at 100^ F. (37 -r C.) of from 41" B. (not more 
than 21 jxir oent. of water) to 45" B. (not more than 14 per 
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cent, of wHteir), and contAinB not more than 1 per cent. 
o^Hh on a hanis of 41'’ 13. Honey containH not more than 
25 jwr cent, of waU'r, 0*25 per cent, of anh, and 8 ].)or cent, 
of Hucrose. Edible vegehMe oili* and fata: The Htandardia 
are ^iven in the following t-ablf3 : ' 



Kcfractive indrx 


Oil or fat. 

at 25’ C. 

lodino value. 

Olivo oil 

l*4firt(l — 1-4081) 

79—00 

Cotton-gped oil .... 

1.4700-1.472:. 

104—110 

“ Wiiit-er-ycllow ” 
OOttAill-M'PlI oil . . 


110 -110 

Peanut, partlnuit, or 
anu'hlg oil . . . . 

1 1.4fi(»0— 1-1707 

87—100 

8PB8m6, ficlnHlli. or b'el 
* oil 

j 1.4704— 1 -47 17 

lo:i — 112 

Cocoa- or cacao-butter 
in pt C 

1.4.''.H0— 1-451)8 (40 (' ) 

;i:i— :)8 

Cotton -Hpod ollst^rarlne 


85—100 


(■hocolate., jdain chocolate^ bitter ckocohUe, clufcolatc liquor , 
or hith r ehucolate coatiiiq eontaiiiM not more than 2 per 
cent of awh iiiHoluhle m vvaler, :3-50 )ier cent, of ta’iide fibre, 
and fi cent- of Htatch, and not Ichh than 45 per < ent, of 
luMMUi fat. 

lievcrnge/i, — Wine containn 7 — Ifi per cent, of alcohol by 
volnine, and in 100 c.c. at 20'^ C. not more than 0*1 grin, of 
8odiurn chloride and 0*2 grm. of potaHsium Kiilphate, and 
not more than 0d4 grm. for red win<*, or 0-12 gnu. for white 
wine of volatile acids, calciilateil as acetic acid. Itry wine 
contains in UM»c.e. at 20'^ C. less than 1 grm. of sugars, 
and for red wine not less than 0'I6 grrn of gra|K3 ash 
and 1*0 g^rtiiB. of sugar-free giape solids, and for white 
wine not less than 0d3 grm. of grape ash and 1*4 grms. of 
sugar-free grafKi solids. For vinegars the mmiinum 
standards are as follow : - 

j 1(10 C O. at 20X' I NVat**r-solubl« ash 
contain : ^ from 100 c.c. 


Kind of vuiegar. 

1 Acetic 
: Held. 

SolidH 

AbIi 

Contains 

idiosphorif 

add 

(FaOr.) 

Kcqiilrps 

for 

utiutruliau* 

tlOll. 

c 

Cidi r, apple. (l»*vo- 

prniH 

gmiB 

not 

Krni 1 murniH. 
than 

c.c of 
A'/lOacld. 

rotatory) , , . 

1 4 

1-6 

0-25 

10 

1 SO 

Wine, prape 

Malt, (flcxtro-ro- 


1-0 

0-lS 


1 

tatory) 

' ,, 

2-0 

1 0-2 

0 

4 

.Supar 

,, 

• — 

1 — 

— 

— 

Clncosc .... 
Spirit. dlsMllcd, 



, 



pruln 

- 

j 

1 

— 

1 


* SoliUs coutHin not more than 60 per cent, of reducing 
sugars. 

Table salt, dairy mil contains not more than 1-4 per cent, 
of calcium sulphate, 0*5 per cent, of calcium and magnesium 
c}donde.s, and Od per cent, of msoliible matter, referred to 
water-free Kubstanee. (See also this d.*, IfiOfi, 051.) A. S. 

Cocoa nut oil; Alcoholysis of — A. Halier and 
Youssoutian. XII., ^mge 12*26. 

Viciamn, a cyanogfiuiic glncosidc contained in vetches. 
(h Eertrand. XX., page 1231. 

Enolish Patent. 

[Milk] Separators ; Centrifugal . Aktiebolaget 

Separator, Stockholm. Eng. Pat, 21,424, Sept. 27, 
liHHi. Under Int. Conv., Oot. 23, 10()5. 

The claim is for a feeding device for milk separators, 
which fits into the neck of the apparatus, and is divided 
vertically into several channels. The milk is fed down 
some of these into the space opposite the distributing 
holes in the discs, and the separated cream rises up the 
other chennelB to the outlet. — W. H. C. 


♦ Fehnoh Patent. 

Starch or alc^ikd ; Process for extrojcti-ng from 

j)(4atoes, together vnth a poke, rich in nutritive meUter. 
a Steffen. Fr. Pat. 368,002, July 12, 1906, 

Potato slices are fed continuously into a mixer provided 
with a transport arrangement, together with potato 
juice in sufficient quantity to extract the starch, the juice 
bemg then led into a separator, m which it is more or less 
freed from starch, and afterwards returned to the mixer 
to act on fresh potato slices. The residue of the potatoes 
is submitted to pressure in presses similar to those em- 
iloyod for pressing beet slice's, the juice thus obtained 
xfing added to tht> juice with which the potato slices are 
treated. The excess of juice, either as #t is or after 
removal of the albumin by precipitation and filtration, 
18 <*onverted by evaporation into svruji of convenient 
conctmtration, which is mixed with tfie pressed potatoes, 
I'll her before or after these are dried ; the mixture can 
lie eni plowed directly fur agricultural purposes. This 
jirocesH can be used in ).iotaio-H])int distilleries, so that in 
addition to the alcohol, a dry material suitable for fodder. 
18 obtained. — T. H. P. 


(R)— SANrrATiUN ; WATEK PURIFICATION. 

Pefuxc destructor at Bursltm Electricity Works. Elect. 

Engin., IJHlfi, 88, 294—296. Science Abstracts, 1906, 

9H. 504—505. 

The destructor is of the “ Hcenan ” type, with three 
cells, which are fed from the front. The normal capacity 
of these cells is 25 tons of refuse per 18 hours, The com- 
bustion chamber is arranged at right angles to the cells, 
and from it the gases pass through a Babcock and Wilcox 
boiler e-a])nble or evaporating 6,000 lb. of water per hour 
at a pressure of 200 lb. ]>cr sq. in. The gases leaving the 
Imiler are used to heat the air used for fordctl draught. 
The ttir rt^qiiired for this purpose is taken from the 
elinkei’ing floor, which tends to keep the building well 
vcutilab'd. The forced draught is obtained by means of 
an electrically-driven centrifugal fan. I'he following ore 
the figures from an official test of this destructor carried 
out on Nov. 14, 1905: Duration of test, 7^ hours; tr>tal 
fire-grate area, 75 sq. ft. ; heating surface of boiler, 1,96(> 
sq. ft. ; class of refuse dealt with during Uist, trade and 
domestic. 'Potal refuse burnt during t<»st. 26,572 lb. ; 
average rate of burning pf^r hour jier sq. ft. of grate area, 
48-8 lb. ; total water evaporated during test (actual), 
49,990 lb. ; evaporation per lb. of refust^ (act ual), 1*87 lb. ; 
equivalent per lb. of refuse from and at 212^ F., 2*10 lb. ; 
teiiqieiature of feed-water entering tank, 45"* F. ; average 
tomjierature of combustion chamlwr during test, 2,032" F. ; 
percentage of clinker (by weight), 20*5. 

Refuse destructor at Rtiinn. S. Bourdot. Elokt. Ruuds., 

1906. 28 , 331 333, 343-346. 360—369, and 380—381. 

Science Abstracts, 1900, 9B, 505. 

3 ’niAi.s at Cologne, carried out in March, 1904, with 
the d«‘strucfor of A. tiustodis and F. A. Herbertz, 
were entirely successful. The plant consists of seven 
destructor cells, with a capacity of 52,600 kdos. of refuse 
[MT 24 hours. The refuse is collected in special wagons, 
which are provided with discharging doors in the bottom. 
A transjiorter system carries the refuse to the storage bin, 
which is of 1 20 ob. m. capacity, and has ojienmgs opposiUs 
to each of the cells. The refuse is burnt ui)OU the grate 
with an air pressiure of 360 ram. water (14 in.), at the rate 
of 313 kilos, per sq. m. of grate surface per hour. Two 
chanilwrs lined with refractory material are built behind 
the cells, and complete the combustion of the lighter 
particles of refuse carried away with the draught. A 
Balxiock and Wilcox Wator-tiibc boiler is installed next 
to the destructor colls, having 108 tubes and 220 sq. m. 
of heating surface. This boiler can be heated eitlier 
by the destructor cell gases or mdepcndeh.tly by coal. 
An eoanomiser and a chimney 40 ra. in height 
complete the plant. Tlie steam ^orated is used 
or driving a 800-h.p. turbine and dynamo, which 
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toe wwor required for runuinu the (teBUuctor 
SwSSi Ak ^ motor drivoB tho fans which 

SakS^ lOK destructor ccUh. These 

rospeotivolv. The cUnker from the eell« is ground in a 
Hpooiftl mill and sold. A teat run with the plant cave an 
ovapora^ve effect of M3 kilos, of water for 1 kilo, of 
refuse, with 8*8 per cent, of carbon dioxide in the exit 
temiwiraturo from the boiler plant of 
rtl oAo 1 -1 r . *^**'^**1®'! charged during this run wan 
26,898 kilos., at the rate of 2,782 kilos, iier hour, and the 
weight of clinker removed, was 12.038 kilos., witli an 
^ditionm 3,473 kilos, of flue dust and ashes. Exi-endod 
trials with the^structor plant during January, February, 
and March, lOfB, show a moan evaiiorativo effect of 1*65 
kilos, of water per I kilo, of refuse. 

Emolish Patent. 

WiUer for huUtr fatdin^, laundry, aiul otho.r work; Appa- 
rains for softening, hnitirng, nwi purifyimj -- A. Ik C. 
and J. A. Danka, Nethorton, Staffs.' Euc. Pat. 20.277 
Get. 7. 1905. ^ 

The heated water is run into a small tank, fitted with a 
float operating tho valve of the reagent tank, so as to 
admit a predetermined quantity of the reagent into tho 
water tank. The mixture is discharged into a mixing 
chamber, fitted with sloping shelves ; and from the bottom 
of this chamber it aseends int^ an mterinediato settling 
chamber, in which it flows tliroiigli a numlier of narrow 
orifices and over inclined shelves, to induce the deposition 
of the precipitated impurities. From tho top of this 
ehamber. tho water is drawn through a pi^^c into the 
bottom of a second settling chamber, from tlie top of which 
again it flows to a bottom filtration chamber, and thence 
to tho soft- water tank. Means are provided for heating tho 
w ater as it etiters the apparatus, and keeping it at a regular 
temperature during its iwssage through the same, cither by 
direct, live steam or by exhaust steam in pipes. — C. *S. 


XX.<-FINE CHBHIGALS, ALKALOIDS, 
BSSENTlAL OILS. AMD KXTBAOTS. 

{Coniinurd from page 1173.) 

Quinine fornuUea. H. iMcroix. J. Pharin. Chim., 1900, 
24. 493-404. 

Nr.'fjdral quinine jortnaie cotmnencos to lose its acid at 
50^ C., and is completely dissociated at US'" C., the residue 
being alkaloidal quinine and not a liasic formate. The 
salt also dissociates on solution in cmld wat<)r into free 
formic acid and basic quinine formate. litiAir quinine, 
fnrmaie or “ qumoform ” is stable, oven in boiling 
a.{|ueou8 H(»hition ; it loses }>art of its acid near the 
inolting point, wdiich is 109’ C., and not 132"’ C. as jire- 
vioiislv stated (this J., 1905, 902). Its rotation is now 
stated as [ajoao"-- - 144-r, and not {alp-- ~ 141-r. 

- J. G. B. 

Vicianin, n eyumujenelie glucoside CijnJaincd in fHchos. 

(1. Bertrand, tbinpt. rend., 1906, 148, 832—834. 

I'liirt glucoside is contained in a member of the voU«h 
family, I'icia angustifedia, widely distributed in France. 
It orystallises in tho form of colourless needles, and is 
very soluble in hot water, but only slightly so in cold 
water ; whilst being soluble to a small extent in alcohol, 
it is insoluble m petroleum spirit, l>en!6ene, carbon bisul- 
phide, and chloroform. It melts at IHO"* C*., and its 
saturated aqueous solution at HP 0, has the rotatory 
jiow'er - 29". 7. 'Flic glucoside contains 3'2 per cent, of 
uilrogen, which, on lroatrnen(. with emulsin, is liberated 
entirely ns hydrtK'yanic acid. The seeds of the plant 
yieUl about (H)75 [>er (‘cnt. of hydrocyanic acid, which 
fa(;t renders their iiresenco in fodder dangerous to animals. 

- W. P. 8. 

U yd ratine mltn ; lodomeinc determmUion of — — , and Uh 


ap'iiication in volunMric analynu, 
page 1 233. 


E. Himini. XXIIL, 


XlX.-'PAPER, PASTEBOARD, &0. 

( Conti n md / roni page 1179.) 

Enuijhh Patent. 

/Si::ing composition for use in the manufacture of futpei,and 
process of producing same. Hoc. Anon. Mirabel. Ramc- 
lona, Hpain. Eng. Pat. 10,486, May 4, 1996 Under 
Int. Conv., Mays, 1906. 

See Fr. Pat. 356.862 of 1906 ; this J., 1095, 1252.- T. F. B. 


Fhenoh Patents. 

Celluloid ; N on-in ftarntnahle containing no camphor. 

L. B^'thisy, L. Fouebard, and E. Vignes. Fr. Pot. 
368,004, July 12, 1906. 

B1.BACHEP tetranitrocellubw, containing 49 to 4.5 per 
cent, of water, is incorporated with aboui< 5 js'r cent, of a 
liquid hydrocarbon, preferably essential oil of aspic, and 
also with the necessary colouring matter. The mixture is 
then treated with a mixture of idcoliol, ether, acetone, and 
amyl acetate for about six hours, when it is rolled into 
sheetK between rollers heated to tJO" U. A mixture of 
cthel’, lUrio acid, calcium ethylate (76 per cent.), and 
ammonium thiocyanate is then run on to the sheete, and 
the rolling is continued. 'Phe prodmd is submitted, 
in a closed vessel, to a pressure of 160 atiuosjiheres, and is 
heated by steam at 99*’ 0., for five to six hours, after 
which it IS cooleri by means of water w'liili* still under great 
jirwjsiriT, and dried. - T. F. B. 

tlilk^ artificiut ; l*0oduclion of from coUodtom mndc 

with (tcelone, or ethyl ewetate. J. A. E. H. Bouillicr. rr, 
l*at. 368,190, July 19, 1906. V., page 1217. 


Enolisu 1»atbnth. 

hygof : New or iruproml suf^stance from . (T B. Ellii^ 

lAuidon. From E. Merck, Darmstarlt, Germany. En^ 
Pat. 239, Jan. 3, 1906. 

(Jt.aim is mode for the manufacture of a oryst<aUiiic sub- 
stance from ergot, by treating on ar^ueous extract of argot 
with barium hydroxide, removing the excess of baryta 
from tho filtrate, filtering, and evaporating to a syrupy 
resiilue. Tho residue is crystalliseil from alcohdl. Or, 
the aqueous extract may be evaporated, and tho residue 
extracted with boiling dilute alcohol. Claim is made for 
tho siibstanc.o so obtained, which has the following pro- 
l>erties. Tt is a nitrogenous substance easily solume in 
water, but insoluble in absolute alcohol, ethw, and light 
|ietroloum. It orystallises from 76 per cent, alcohol in 
colourless needles. When carefully heated it sublimes. 
(See this J., 1906, 906 .)— F. Shdn. 

Catec.hine ; Process of converting into CAUcchudannic 

acid. W. Osborne and H. Hchupp, Munich, Germany. 
Eng, Pat. 18,094, Aug. 10, 1906. Under Int. Oonv., 
Aug. 14, 1906. 

Cateohin [cateohuic aoidj can be couvctUkI into catechu 
tannic acid by heating pure cateohln, or catechu containing 
oatechin, in a melted resinous mass of colophony, mastic. 
Burgundy pitch oi‘ tlie like, with or without the addition 
of stearine, paraffin, wax, guttapercha or the like. The 
advantage of this method is that the proper temperature 
for the reaiHion can be easily maintained, and the acid is 
protected from oxidation. — ^r. Hhon. 

Alcohols, and especially ethyl alcohol ; Depriving — - — of 
ioater. Elektrcxdicnv. VVerke, G.m.b.H,, Bittcrfeld, 
Germany. Eng. Pat. 21,567, S»mt. 29, I9wk Under 
Int, Oonv,, Hopt. 29, 1906. 

The alcohol is heated one or more times in jireseuce of 
granulated calcium, and then distilled. —C. H. 
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Unitbd Statbs Patent. j 

Carbon IdrarMoride ;• Manufacture of . J. M. 

Matthews, Philadelphia, Ass^or to F. Darlington, ! 
tJreat Barrington, Mass. U.fC Pat. 835,307, Nov. 6, 

1000. I 

\ MIXTURE of an alkaline-earth ehloride (preferably 
cak-iiiin (chloride) and carbon in snitablo proportions is [ 
heated to a high temperature, e.g.y by an electric current, i 
m presence of a non -oxidising gas, wh(?rebv a mixture 1 
of a carbide and chlorine eomiKmuds of carbon is produced ; ' 
the carbon chlorides are subsequently treated with ; 
chlorine to convert them into carbon tetrachloride. ' 

— T. V. B. i 

French Paten th. I 

IHfdkfflbfirhiliiric acid^ ; 7Vofrs.s for jnc^xti ing . ; 

Farbonfabr. vorm. F. Bayer und Co. Fr. Pat. 3CJ7,872, ! 
July 7. 190ft. TTnder Int. Conv., Di^c. 7, 1905. 

1)1 URETHANES of dialkyluialonic acids are converted into i 
dialkybarbiturie aeids by heating, either alone, or in [ 
presence of urea, diphenyl carbonate. &c. 'Hie diun - | 

t hanes, obtained by the condensation of 2 mols. of uretham* 
with 1 mol. of dialkylmalouic acid, may be heated for 
live hours, at 200'" to 210® C., or a mixture of 10 parts of ' 
the diurethane with 7 parts of urea may be similarly 
heatod. (Compare Eng. Pats. 14,161 and 23,718 of 
1906 ; this J., 1906, 1188, and IflOft. 1002.)— T. F. B. ; 

Salicylic acid ;• Process for preparing new derivative's of \ 

, and new intermediate products therefor. Farben- | 

fabr. vorm. F. Bayer und Oo. Fr. Pat. 308,133, July 17, ) 
190ft. Under Int. Conv., March 22, 1906. 

By the action of ]yhosphorus jicutahalidcM on anhydro- 
nietbylene-citrio acid (HOOC.OH.J 2 C-<(S()^(P>CH», the 

corresponding acid halides are obtained ; these may Ik‘ 
combined with salicylic acid, forming anhydrometiiyienc- 
citrylsalicylio acid. — T. F. B. 


XXL--PHOTOGRAPHIC MATERIALS AND 
^ PROCESSES. 

{ContinuAid from page 1174.) 

Light ? A new action of — and its photographic appli- 
c<Uion. P. Alefeld. Cliem.-Zoit., 1906, 30, 1087 — 
1090, 1127-1128. 

By coating sheets of material, capable of resisting a dull 
red heat, with thin, amorphous layers of certain solutions 
capable of yielding coloured residues, drying, ox[K)8ing to 
lignt liehind a negative, and finally beating strongly, 
positives were ubtamod, in which the shadows were 
represented by the residue of metal, the substance having 
apparently migrated towards the more transparent parts 
of the negative under the influence of light ; no chemical 
action of any kind was detected. The most suitabh! 
substances are the rosinates and thioresinates of the 
heavj metals, such as arc used in potteries in the pro- 
duction of “ lustre ware ” ; all the heavy metal conij[)oundK 
tried gave similar results, as also did an aciueous solution 
of ferric qhloride, and certain solutions of organic sub- 
stances, e.g.. colophony in toluol, Venetian turpentine, 
and certain other essential oils, natural asphaltum 
dissolvetl in chloroform, benzene, &c., collodion, and a 
solution of an extract of yeast. (Bass, ]yorcelain, and 
metr^l are most suitable as supports. The process possesses 
the disadvantage that it is not found possible to obtain 
purt> whites, owing to part of the metal, &c., always 
remaining l>eneath the dense portion of the negatives. 
The time required for full eiqiosuro is 16 to 30 minutes, 
but a few seconds only suffices to produce some effect 
upon plates dried for a short time at the ordinary tom* 
lierature. The duration and temperature of tlj© drying 
of plates have a very great effect on their sensitiveness, 
higft temperatures esiiooialtv tending to reduce the rapidity 
of the action,— 'r. F. B. 


&o. nr. XXII.-EXPLOSrVES, & 0 . [Dec. 51. 1906. 


PJuAographic pUUes or pamral Hardening the gdaiin 
film of — — in the fixing oath. A. and L. Luimi^rf JUid 
A. Seyewetz. I’hot. Wochenbl., 1906, 32, 41. 

Zeit., 1906, 80, Hop.. 408. ^ " 

FuRMALHEHYnK in its different forms, and alnmmiuui 
and chromium salts cannot be used in the fixing solution for 
various reasons ; it is, however, found that aluminium 
or chromium salts in conjunction with sodium bisulphite 
will satisfactorily harden the gelatin film of photographic 
plates or jmjyers^when added to the thiosulphate solution. 
Five grins, of chrome alum, or 15 grms. of potash alum 
and 10 to 15 c.c. of “ comiheroiaU’ bisulphite solution 
are added to 1 litre of 15 per cent, sodium thiosulphate 
solution ; no advantage is obtained by {|pther addition 
of bisulphite or alum. After the chrome uum treatment, 
the gelatin will w'ithstnnd a tomtierature of 100® C., but 
the film treated witli ^xitash alum cannot be heated above 
75® with safety. 3'he above ti'eatmeni does not 
]»rejudi(X‘ Hubsequent intensification, ro<luction, or colour- 
ing of the film. ~T. F. Jb 

Diffraction gratings ; I nlensifioaiion of glass — — . R. W. 

Wood. i‘hil. Mag., 1906, 12, 686—688. 
lMi‘BHyE('Ti.Y ruled glass diffraction gratings can be much 
improved by immersion for one or two minutes in 1 jicr 
cent, hydrofluoric oiud solution, the book of the glass 
being covered with paraffin wax to prevent the develop- 
ment of latent soralclios. — T. F. B. 

Enough Patent. 

Phtttographir and other prints ; Production of . J. 

Kieder, Muneben, (Icnnany. Eng. Pat. 23,109, Nov. 10, 
1905. 

See Fr. Pat. 359,218 of 1905 ; this J., 1906, 393. —T. F. B. 
French Patent. k 

Ossein Prc^Hiraiions and applications of , A. 

ilelbronner and E. A. Valme.' Fr. Pat. 361,796, 
Scj)t. 26, 1905. XIV., page 1227. 


XXn.-EX?L08IVES, MATCHES^ &e. 

{Continued from jxigc 1176.) 

Enulish Patents. 

Lx}dosives. W. Venier, Vienna. Eng. Pat. 6705, 
Marcli 20, 1906. 

See Fr. Pat. 364,461 of 1906 : this J., 1906, 9U.— T. F. B. 

Explosives. V. (1. Imis and J. C. Williamson, London. 

Eng. Bat. 20,889, Kept. 20, 1906. 

(Irbkn-oil or red-oil, an oil purified by fractional dis- 
tillation from the tar obtained from certain varieties of 
“ brown coal,” is mixed with an oxidising agent such as 
ammonium nitrate or ammonium ],R3rchlorate. This 
explosive, it is claimed, is very jiowcrful, docs not freeze, 
and is therefore useful as a blasting explosive. A mixture 
of 12 jier cent, of greeii-oil, 72 |»er cent, of ammonium 
jicrchlorate, and 16 per cent , of trinitrotoluene gave good 
results on trial. • B. J. IS. 

United States Patent. 

Powder strips ; Machine for cutting . J. T. 

Thomi»on, Assignor to the K. I. Du J^ont Do Nemours 
; Powder Co., Wilmington, Del. IT.8. Pat. 827,674, 
July 31, 1906. ® 

Bee Pr. Pat. 307,945 of 1906 ; following these. — T, F, B. 

French Patent, 

Pouxier ; Machine for cutting bands of The £, I. 

I hi Pont De Nemours Powder Oo, Fr. Pat, 367,946, 
July 10, 1900. 

The machine comprises a scries of filers, arranged in 
gronjis, with different working apertuiiMi ; a diac provided 
with corresponding orifices ; a cutting disc with bWles, 
the rollers and perforated disc being relatively adjustable, 
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RO that their oritioew don Iw set oprilwito ea('h tithei*. a 
A enabling the rollerrt t»» l>e rnn at 

emploY<id ; a double 
for earrying off the (!ul fragments of |K»wder and 
nttod with a valve eloHing eiu'h «lioot alternately ; uIro 
a mirror awangod l)ehind the cutters and tilted at an 
angle enabling the operator tn «eo the out fragments. 

C. S. 


a. XXIV.-SCIENTIFIC NOTES, itc. ^ 1 236 

0-0097H8. 0d)0m»48, &d 0*00U»17 gnu. of potagsium 
nitrate respMtively. The error is not so groat as 
the colorimetric method is used. 

IJffdrazin*'. aaks ; Idihnt^rie (Udemtinatioit nf , 

u/uf. it« applicfUuw in ivlumetric mutly 9 ift, E. Hi mini. 
Org. Quvit., see next abstract. 


XXnL-ANALYTICAL CHEMISTRY. 

{CoiUinufd from /Hiye I17G.) 


fNpilGANlC -QUA NT IT ATI VN. 

Co^r ; VolumUric dt>Iernnn/dw)i of with potuMMii/m 

iodide. H. Cantoni and M. HnscMintcin. Ihill Soc. 
Chim., 1006, 86, lOffO— 1073. 


ThB autbons show, by several Hcrics of ex]>eriinontB. that 
the accuracy of the iodine-thiosulphato method for 
determining copper, is dejiendent on certain conditions 
under which the analysis may l>e performixl, 'rhe titration 
is considerably affected by the degree of dilution, by the 
presence of free acetic acid, and, to a small extent by the 
{iresenoo of aulphates of potassium, sodium, aramonium, 
zinc, and manganese. In working with cop{)er aeotah^ 
and the alkali acetates, the differences which result are but 
trifling and may be neglected. The standardisation of the 
thiosulphate solution should be executed under definite 
conditions, and these same aonditions should be subse- 
quently ailherefl to as closely as possible in the analyses. 

-L. E. 


7Anc ; Ferrocyanide imthod for tlw df^tf.rndnntion nf . 

W. H. Neamon. Mining World. 1906, 544 — 545. 

'rHB author has made a largo numlier of ex|)erimentH to 
determine the influence of varying conditions on the 
ferrocyanide method for zinc. He shows tliat I^om' is right 
in giving warning against the use of granulated Lead for the 
removal of impper, as adopted by th(' (bmmittee on 
Uniformity of Analysis of the Kociety of Western Chemists 
and Metalllurgists (Pennsylvania). tSonic of the lead used 
passes into solution and then consumes forroeyanide, 
leading to hlgb results. Instead of loml, aluminium should be 
used to remove the copper, the presenoy of aluminium 
ill the solution not affecting the results. —A. C. L. 


BerifUium [Olucinuin]; Sepandion of fromalnminiim. 

C. Friedheim. Her., 1906, 89, 386K— 3869. 
ObARHMANN’H proposal (this J., 1996, 1121), to effect the 
separation of teryllium from aluminium by means of 
sodium thioeulpbate, is not now. (/ham cl in 1858 first 
proposed the use of thiwnilphate to precupitate alumina, 
and Joy, in 1863, applied the reaction, unsuooossfully, to 
separate aluminium from beryllium. ZimuHTmann in 
1888, at the author's suggestion, revised Joy’s work, and 
found that good results were obtainable provided the 
two metals were present in about equal proportions. 
Olasamann'R results were obtained on mixturcH in about 
these proportions. The prcciyiitatc is not simply a 
mixture of alumina and sulphur, but. contaius m addition 
basic sulphate and sulphite. (See also this J., 1 9< Kb 1147.) 


^itratej! ; Determinalion of F. S. Sinnatt. Chem. 

Soc. Proc., 1906, 22. 255. 

Cnioht and Hibbert’s method for tlie estimation of picric 
Kjid (this J., 1903, 762) may bo applied b» the estimation of 
litratea. The process deyiends on the conversion of the 
litraWinto picnc acid by means of phenolsulphonic acid.tho 
liorio^id^ being subseouently estimated by titanium 
richloride. Ten c.o. of the solution of potassium nitrate 
ontaining 0-1 per cent, of imtassium salt were evaporated 
^ryn.™ in »ai^m oven, 5 c.c. of «. solut,™ of 
dK>i& *oid »dded, Uid the heotmg ^ 

hour. The whole was then washed into a fi^k, and, 
lt«^dmg hyaroohlorio acid, titrated with tita^ 
jJfiblorh^^Xhife titrations carn^ out m tlie ab<^ 
SirSMlttfa«d|Er0‘01 grm. of potomm nitrate, 20‘14, 
0*47. iSd 20*2 0 . 0 . of titanium tnchlorule (1 c.c. “ 
>*0004800 grm. of potassium nitrate), correspondmg to 
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Hydrazine, scdt» i lodoinctrie deiermimtion of , a»ff 

iV.-i applieation in ixjlumelric anxUn«ii!. E. Hi mini. 
Atti H. Ai^oad. dei Lincei, Roma, 1006, 16f3|, 320-~325. 
Cniom. Centr., 11K>6. 2, 1662—1003. 

'I'liB author lias simplified his method for the determination 
of hydrazine (this J., 1899, 1050) by working in alkaline 
Ndlution, and thus avoiding the formation of iodine from 
the interaction of iodide and iodate. With hydrazine 
sulphate, the reaction proceeds according to the equation ; 
:1(N8H4 ,HoSO*) + 2KI()» +6KOH 
ffNg +2KI + BK^SOa + 12H80. 

1'ho evolution of nitrogen is complete and rapid. 

In the determination of formaldehyde by Eiogler’R 
method (this J., 1901, 510) the excess of hydrazine should 
be titrated with iodate in alkaline solution. If iodide be 
present, the solution must be acidified in order to deoom* 
pose the excess of iodate, and titrated bai'k with sodium 
thiosulphate, 2 mols. of iodate being equivalent to 3 raols, 
of hydrazine. 

The following method is recommended in plaoe of that 
of Ebler (this J., 1905, 1257) for the determination of 
mercury. A oonoontratod solution of hydrazine sulphate 
18 made neutral to methyl orange, and a moMured excess 
of N/2 sodium hydroxide solution and the mercury salt 
under examination, are added. After heating, the whole 
iH made up to a definite volume, and in an aliquot part 
of the clear solution, the remaining alkali is determined 
by tiiration with N/2 acid. The reaction is expressed 
bv the equation : 

* N2H4,H2804-b2H 
iNaCH-NaHS 04 + 

Pannain’s method (this J., 1904, 882) for the determina* 
tion of persnlphates is stated to give too hif^h resultii. The 
following method is proposed: — A solution of the 
sulphate, neutral to methyl orange, is treated with a solution 
of hydrazine sulphate neutralisod with potassium 
hydroxide, then shaken with a known quantity of a 
standai'diseil solution of potassium hydroxide, and after 
five minutes, the excess of alkali titrated back. 


lgCao+6NaOH« 
aig + Nj+SHjC). 


xxiv.-sciEiinnc & technical notes. 

{Continued from paye 1177.) 

Nulphur ; Note on the sublivuUion of — — at otditMry 
temperaluree. K. J. Mors. Hcient. Proc. Iloj\ Dublin 
Sih;., 1906, 11, 106—106. 

TwKNTY-Pivfi years ago the author placed some h^agmeuta 
of sulphur iu a glass tube, which was then exhausted, 
sealed, and placed in a drawer. After nearly twenty years 
had elapsed a very minute crystal was observed on the wall 
nf the tube, which was then hung on a wall md examined 
at intervals. At the present time the whole of the side 
of the tube furthest froni the wall is studded with miniite 
crystals, which are apparently rhombic, but show greater 
complexity than crystals depoflited from solutions of 
sulphur. — A. S. 

Mineral Apringa Fractiotiaiion of iki rare gat from. Hie 

tcofcrs of . ProportiOfit of hdiMtm. C. Moui^u aiUl 

R. Biquard. Ctorapt. rend., lW6,'t48, 796. 

Tex authors have fj^aotionated the residue of M^n. 
helium, neon, Ac., remaioiiig after lemoving the other g»s»a 
from the gas obtained from Tenotis zninm springn^ by 
means of the absoimtlve actiim of charcoal at a low tam* 
jierature, The tabfe below gives the amduntSf expressed 
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ns |)t'roontnpcH of tho total volume of gas obtAiiKul, of the 
HRCfi gaKf‘H ns n whole, ami of the hclltwi ^irosent : 



'Fntal 


Spring. 

rare gnses. 

Holluni. 1 

1 1 

badgasteln 

1 ^ 
l-:i5 

j 0-100 ! 

Spa 

IMombiercB, Vauqnciln 

, 0-270 

1 0-064 

2-03 

0-268 

.. No. 3 

1 1-78 

1 0-202 , 

„ CruclllA 

1 1-56 

! 0-201 ' 

„ No. 6 

! l-ft.'i 

1 0-104 

„ Capucins 

Balns-les-Balns 

i 1-45 

1 0-030 i 

1 1-24 

0-108 

1 <nxeuil, Dames 

1 2-00 

0-87 ' 

,, Grand Bain 

2-11 

0-77 

MalslSres 

: 

5-34 

Bourbon-Lanoy, Heine 

j 2-00 

1-75 

,, Lyinbe 

Aix-les-Balus 

1 :i-04 

1-84 

1 1-10 

0-037 

Hallns-Moutiers 

0-77 

I 0-dl 

8alnt Honorf 

2-08 

i O-OJ i 

Fougues 

O-Ol.'i 

1 0-002 

NCrls 

2-10 

1 1-00 

V’^ichy, H6pital 

0-00 

0-0012 1 

,, Chomel 

0-124 j 

0-0013 1 

,, Boussange 

C'hAtel-Guyon 

0-0428 1 

1 0-0038 

0-024 I 

0-00063 

Dax, N6be 

1-44 ' 

0-0.345 

,, Trou des paubres 

Ax, Viguerle 1 

1-2 1 

0.006 

1-66 

0-007 1 

Bagndres, Halles 1 

1-60 1 

0-04 1 

Cauterete, CAnar | 

1-50 ' 

0-237 

„ Maubourat I 

1-53 ! 

0-04 

Bols 1 

1-52 

0-102 

llainCre 

1-21 1 

0-108 ; 

Kaux-Bonnes 

1-KO 

0-013 

Eaux-Cbaudea 

1-43 

0-140 

f’aldellfls 

1-10 ; 

0-017 


— 

- J. T. I). 

Carbon ami hydrogen ? Direct union of at high tern.' 

psratures. J. N. Bring and R. 8 

. Hutton. 

Chem. Hoc. 1 


lYana., 1906, 89 . 1591-~1601. 

In the authors* experiments, which were carried tut at 
temperatures ranging from 10t)0° 0. up to about 2809° C., 
a carbon rod mounted at its ends in water-cooled brass 
tubes was lieated electrically in an atmosphere oT hydrogen, 
in a glass tube, or a wator-iackclcd metal bell-jar. The 
carbon was previously purified by heating in a vacuum, j 
and in some cases, also, by heating in chlorine. Minute ; 
qi/antities of acetylene are produced at 1700° (X, but below | 
1800° C. the percentage is scarcely measureable by ordinary 
gas-analysis methods. The percentages of acetylene j 
in the gas after the experiments are given in a tabic, from | 
which the following figures are taken: — At 1870° 0. in i 
0 mins., 0*42 per cent.; J9(X)° (17 minutes), 0*26; j 
2(XH)° minutes, 0*55; 2000° (10 minutes, carbon | 

specially purified with chlorine), 0*88 ; 2400° (4 miniitCB), ' 
3*26 ; 2W)0° (4 minutes), 4*20 ; 2700° (2 inmutes), 2*75 — ] 
3*05; and 2800° C. (1 minute, equilibrium probably not 
obtained), 2*78 per cent. In aU cases a small amount 
of methane was produced, but this was loss wlieri the carbon 
was specially purified with chlorine, and in general the 
greater the jprecjautions were to improve the quality of the 
carbon, the less methane was formed This tends to support 
Berthelot’s view that u'ith pure materials hydrocarbons 
are not formed at 1200° C. as stated by Bone and Jerdan 
(this J., 1901, 696).— A. 8. 

SoliitiovA ; Contributions to the theory of . I. The 

jiOture of the molecular arrangement in aqueous mixtures 
of the lomer alcohols and acids of the jMraMn series, | 
11. Molecular com flexitij in the liqvtd state. III. Theory | 
■of the, intermiscihility of liquids. J. Holmes. Cheiu. 1 
Soo. Trans.. 1906, 89 , 1774^-1786. ; 

1. Thk differences in volume which occur on mixing the ; 
lower alcohols (methyl, ethyl, and normal propyl) and acids 
(formic, aisetic, propioniej and normal but^ic) of the 
paraffin series with water, were calculated from available 
data, and it was found that in all cases the greatest 
difference between the percentage of alcohol or acid by 
volume in the mixture and the theoretical percentage, 
assuming that no ooritraction took place on mixing, 
(Xfciirred approximately at the point representing an 
admixture Of equal molecular volumes, referred 
to the gaseous state. The resuHa are discussed 
on the assumption that the frw patli of a liquid 
moltHUilc can be renresented hv a ST»herioaI siirfacB 
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and it is argued that they show the molecular com- 
plexity of water is appro.ximaiely the same os that of 
each of the alcohols and acids named, and that the existence 
of hydrates must be excluded from the theory of solutions. 
II. Working on somewhat similar linos to those mentioned 
above, the author concludes that if the degnio of aggregation 
of water and tlie alcohols be taken os 1, that of ethyl 
ether and of pyridine is also 1, that of chloroform and of 
lienKono is 2. and that of carbon bisulphide is 3. III. From 
the relative molecular volumes of a number of organic 
liquids compared with that of water at the same 
temiierature as unity, and frojn the degree of aggregation 
of the different compounds in the liquid state, the true 
molecular volumes were deduced, and it was found that, 
with one exception, a decrease of solubility occurs with 
increase in molecular volume. Also, liquids standing near 
to each other in the series (arranged in the order of the 
true molecular volumes), and possessing, molecular 
volumes within certain dimensions are mutuallv miscible. 

‘ —A. 8. 

Dextrose ; Decomjiosition of with ammoniacal zinc 

hydroxide in the presence of acetaldehyde. A. Windaiis. 
Ber.. 190G, 89, 3880—3891. 

It has Ixen previously shown (see this J., 1905, 515) 
that dextrose, on treatment witl) ammonia and zinc 
hydroxide or caustic potash, is converted, in part, into 
tf-methyl-imidazole. The mechanism of the reaction 
apriears to consist of the conversion of dextrose into glyceric 
aMehyde, and of the latter into mothylglyoxal, which then 
condenses with ammonia ai;d formald^yde to a-methyl- 
i midazole, and the fact that the yield of the latter is 
increased by addition of formaldehyde to the reacting 
substanooH, tends to confirm this view. By substituting 
acetaldehyde for formaldehyde, the author has obtained 
a-p-dimctbyl-imidazolo (together with the o-methyl- 
imidazole) 

(^Hs. CO. Olio -f 2NH3 + CH3.CHO = 

OH3.C — NH 

'>aCH3 + 3H20 

a-ft-Dimothyl-imidazolc forms somewhat hygroscopic 
crystals (m. pt., 92° C. ; b. pt., 260° C. at 733 mm.), rooaily 
soluble in water and alcohol, soluble w'ith ddlioulty in ether, 
quite insoluble in j>otiolcum spirit. The (Mcrale melts at 
I42 -- 14.T (’. Jiy passing N-methyl-o-mothyl-imidazole 
through a red-hot tube, the author obtained a profluet 
which he found to be identical with the above dimethyl 
compound, thus confirming the positions of the methyl 
groups in the latter, since WoUach has shown that when 
N-sunstituU^d imidazoles are passed through a red-hot tube 
they arc (converted into p-substituted imidazoles. — L. E. 


Trade Report. 

France ; Trade of . For. Off. Ann. Series, No. 3732. 

Thk following arc details of the imports into and exports 
from Franco of certain products during 1904 and 1905: — 
Imports. 


Value. 


Hugar, French colouial 

Margarine and uthor faU 

Olive oil 

Coal and ooke 

Oil seeds and nut« 

Hides, raw, and peltries 

(’opper 

Minerals of all sorts 

Nitrate of soda 

Nitrate of potasli 

Mineral oils 

Vegetable oils, other than olive 

Lead 

Tin 

Guano and chemloid manures . 

Zinc 

Iron and steel 

Bulphor 

Imfigo 

Saffron 


£ 

008,000 

620,000 

000,000 

8,080,000 

8.388.000 

6.864.000 

3.740.000 

2.084.000 

1.804.000 
44,000 

2.160.000 

084.000 

812.000 
1,036,000 

481.000 

424iD00 

608.000 

104.000 

224.000 


£ 

1,000,000 

608,000 

636.000 

8.712.000 
L704,00l) 
^488,000 

4.324.000 

4.208.000 

2.232.000 
20,000 

2.486.000 

1.482.000 

016.000 

1.812.000 

462.000 

716.000 
420;000 

632.000 
64,000 

224.000 
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p im 


IO\V(»RTa. 


Artluhw, 


BuKar, raw 

Bugar, reflnuil 

FaU of aJl aorta 

Olive oil 

Chemicala 

(topper and copper ore 
Pig Iron and ileel . . . 

OcMM and coke 

Building materials . . . 
Oils, other than olive 

Oil oake 

Oil seeds and nuts , . 

Tndigo 

Baflron . . . ; 

Leather manufacture . 
Pottery and glaaaware 
Dye-wood extracts . . . 

Perfumery 

Ooloura 

Soap, common 

(tandlea, atearlnc, Ae. . 


Value 


1004, 

1 905, 

1 

£ 

£ 

1,472.000 

1,788,000 

2,030,000 

2,276,000 

928,000 

SiB.lHK) 

108,000 

324,000 

4,000,000 

4,588,000 

1,352,000 

1.544,000 

1.844,000 

2,280.000 

808,000 

1,292,000 

1,204,000 

1,264,000 

920,000 

1 .036,000 

864,000 

924,000 

280.000 

236.000 

48.000 

32.000 

1.52,000 

1.36,000 

2,528,000 

2.600,000 

2,992,000 

3,252,000 

724,000 

492.000 

692,000 

712.000 

510,000 

572,000 

072.000 

518,000 

192,000 

172,000 


With regard to French trade with the United Kingdom, 
further figures show a decrease in the value of i in porta 
of oheniicaU into Franco from £950,()tKI in 1904 to 
£913,0(X) in IftOfi. Indiarubber, however, increased from 
£fi05,0(l0 to £831,<M.K), and, indiarublM'r goods from 
£374, (KK) to £41I,(MKI. (!ou.btar exports from England 
to Franco in the two years w<’re valued at £272, (K)0 and 
£ 27 r>,f)(M'l re8|ieotiveIy. Among the exports from France 
to the United Kingdom, (diciTuoals increased in value 
from £017,009 to £099,000 ; oils, other than essentiul oils, 
from £112,000 to £221,(K)0, nrul caoiitchonc and gutta- 
ywroha from £319,000 to £533,000. Essential oils, on the 
other hamh decreased from £104,0(K) to £139, (XKI. 

During the first six months of 1900 (as compared with 
those of 1906) French imporls of rubber incireased by 
£027/240, and chemicals by £02,900 ; sodium nitrate, oil- 
seeds, vegetable and mineral oils, and minerals showed 
falls in value. Exports of raw sugar increased £447,81M) 
in value, and of refined, £449,500. ExjMtrts ef minerals 
rose £00,240 in value. 


(lEUMAN CUKMICAL TnDUSTRIKH IN 1905. 

Bd, of Trade Commercml Series, No. 20, Nov. 25, 1900. 

Tbo total number of ehemieal works of all kinds in 
Germany increased last year from 8004 to 8278, and the 
nuuihor of hands employed therein from 179,792 to 
188,380. The total amount paid in usages rose from 
£9,068,627 to £9,681,372. As regards the foreign trade 
both in chemical raw materials and in chemical manu- 
faetures, the total value of the imports rose lost year 
from £18,609,807 to £21,117,047, an increase of 14-1 jxir 
cent. ; whilst the total value of the exports rose from 
£23,210,784 to £26,583.333, an increase of 14-5 per cent. 
This increase was largely duo to the then approaching 
alteration in the German tariff (which came into force 
last March), for the increase in imports and exports in 
the T»evi0U8 year had been 7 jier cent, and 5 per cent, 
respectively (c/. this J., 1900, 1178) Whilst there was an 
improvement in the alkali and aoid industry and business 
in soda was satisfactory, tlio condition of the potash 
industry was less favourable, liecause potash made from 
potassium chloride had to compete with caustic potosh lye 
and with molasses-ash, and, at times, with Russian and 
Bohemian potash. The price of ferrooyaiiide salts kept 
low, iSt an improvement is anticipated owing to reduction 
of output. Tw demand for Hulphuric acid xvas brisk, 
oApeoiftTly on the Rhine and in Westphalia, whore the 
output of ammonium sulphates from coke works hod largely 
inewaaed. In spite of this, prices remained os before, 
the maniifaoturers being already committed at low 
prices. The strong demand for nitric acid by colour and 
explosive works continued, but prices did not keep pace 
with the rise ht the raw material. Businew in pnar- 
maceutical, photographic, eoientifle and technical 
nai'ations was not favourable. There was a slight faiUng 
5? in comparison with 1904, although sales were brisk, 


hut keen competition and foreign hostile iarlRs prevented 
the industry irom mconping ilie inofoasod cost of laBJltr 
and raw materials. This e8[xooiaUy the case in reg^l 
alkaloids and pliarn^faceutioal products, the consiiniption 
of which rose considerably both in Germany and abroad, 
but Rufferpd from severe competition, especially on the 
part of thi French manufacturers. The attention of the 
industi^ in France was drawn by foreign exhibits at the 
Paris Exhibition to compounds such as oocaine, theo- 
bromine, pilocarpine, physostigmine, fee., and now, 
under the protetdion of a high import duty, the French 
are ^blo to place their superfluous output abroad and 
compete against Germany. Tlie condition of the uhoto- 
graphic preparations industry is simUar, especially in 
regard to sensitised silver paper, the price of which had 
to be reduced in view of American and Belgian com- 
petition. The German import duty is said to have 
afforded insufficient protection against such competition, 
for the high tai’tffs of the United States, Spain, France, 
and Austria-Hungary enabled manufacturers there to 
export some of their output at low prices. The oil-laoquer 
and oil-varnish industries, as well as mineral and lacquer- 
points, sold well in oonsefiuenco of activity in the building 
trade, but without any marked increase in output. The 
same may l>e said of organic acids and spirit preparations, 
the exniirt of which suffered not only from the higher 
duties levied abroad, but also from the favour which is 
said to lie given to the foreign trade by the German 
spirit ring. Essential oils have risen in price as con- 
sumption increases, and will probably go higher, since 
the new commercial treaties do not seriousW affect this 
industry, and the new German Customs tariff now allows 
spice seeds (such as oniaeed, fonnel, coriander, &o.) to 
come in free of duty for this manufacture. The manu- 
facture of artificial silk still further developed during the 
past year, and now promises to liocome profitable. The 
aniline dyestuff industry, the average output of which 
rose from* 11-68 per cent, to 13*64 per cent., was entirely 
saiisflOctory. Exports, which form the greater part of 
the output, are increasing, and to this result the rapid 
advance of German synthetic indigo has materially con- 
tributed. Business in artificial manures was on the 
whole good, and profits rose from 8*60 per cent, to 0 per 
cent. The demand for superphosphates was brisk, and 
consumption was about 6 per cent, greater than in the 
previous year. Prices rose owing to mutual agreement 
among the manufacturers, but the rise of 40 per cent, 
in raw materials for all factories which had failed to protect 
thomsolvcB in time, prevented general improvement, 
(^nsiimption of Thomas meal kept pace with increased 
production of Thomas slag ; this manure alao, which, on 
account of its cheapness, had interfered with the use of 
superphosphates, rose in price. After some fluctuation, 
there was a further rise in tlie price of ammonium solphato, 
the production of which, in the last few years, Jkos risen 
about 160,000 tons. Business in explosives was unaltered, 
but profits rose from 10-4 cent, to 11*96 per cent. 
The match industry, which for a long time has had to be 
content with very modest profits, also improved. The 
prohibition of the use of veftow phosphorus, which it to 
come into force in 1907, will probably increase the demand 
for safety matches. The lignite industry was satis- 
factory in 1905, profits increasing from 7*38 per cent* 
to 7*04 per cent Business in porafl^ oils was ^ofitable, 
and the consumption of this oil by Diesel motors increased. 
The sale of paraffin and of paraffin candles was normal. 
The indiarubber industry was affected by iSne supply of 
raw material failing to jiteep pace with the demand, and 
by a rise in price owing to sources of supply becoming 
more and more distant. Prices of manufactured india- 
rubber remained low, partly owiim to competition amongst 
india-nibber manufacturers. In OotoW the latw 
agreed to raise prices 10 per cent, and this has been 
accepted by the consumers. Nevertheless, the German 
in^a-nibber industry is not yet regarded as satisfactory. 
Profits for 1906 were only 7*96 per cent., as against 8*92 
in 1904 . 
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New Books. 

PonTLANI* ^ -KMICNT : 1T8 OOMPOalTION, KaW MaTBRIAIpM, * 

MANirrAoTURK, Tkhtinu. anj) Analysis. By Hiohari> 
K. Mkadk. (Jbemiftt to tlio Dexter l*ortlftnd t!eniont 
(Viiupany. A-o. I’ho Chemical Publishing Company, 
Kuston, Pa., IT.H. America. UKK3. Price 14«. 6d. 

Rvo volume, ('ontaining H7« pages of anbjoot matter, an 
aiipondix. covering four }>ageM, and an alphabetical index. 
'Hiere are KX) illustrations. The Kubject matter ia 
claasiiied as follows : — T. History of the Development of 
the American Portland Cement Industry. M anufaotuuk. 
Tl. Ohcmic'ul Composition of Portland ('einent. HI. Raw 
Materials. TV. J*roportioning the Haw Matf^rials. V. 
Quarrying, Excavating, laying, and Mixing the Raw 
Materials. VI. Crindiug the Raw Material, and Grinding 
Machinery. VIT. Kilns and Burning. Vlll. Cooling and 
Grinding 'the Clinker; Storing and Packing the Cement, 
&.C. Analytioat. Mrthoos. IX. Analysis of Cement. 
X. Analysis of Cement Mixtures, Slurry, &c. XI. 
Analysis of the Raw Materials. Physical Testing. 
XII. Inspection of (k^meiit. Xlll. Specific Gravity. 
XIV. Fineness. XV. M ime of setting. XVI. Tensile 
Strength. XVI 1. Soundness. Mtbokllankous. XVIII. 
Detection of Adulteration in Portland (-emeni. XIX. 

'i rial Burnings. 


The New Ph vstos and Chemistry : A Series of Pofitlab 
Essays on Physical and (Mikmioal Sciijeots. By 
W. A. Shenstone, F.H.S. Smith. Elder & Co., 16, 
Waterloo Place, London. HH>6. Price 7 a. lid. net. 

8vo volume, containing 3(K.l pages of subject matter, 
sub-divided under the following heads : — I. Matter, Motion, | 
and Molecules. 11. Some recent Speculations the | 
Constitution of MattA'r, 111. Some recent theones of j 
the Ether. IV. Modern Theories of Light. V. Weighing i 
a World VI. On Weighing Atoms. VIL Some asjiectB | 
of the new Chemistry. VTTL The MeiMianics of Chemical j 
(Tmnge. IX. Radium. X. Radium, and the Inter- | 
pretatioii of Radio-active Changes, XI. Carbon and ; 
thh Shapes of Atoms. XI L Fcrmeuls and Fermentations, j 
Xlir. About Solutions, XIV. M'hc Origin of Life. 


Clays : Their Ocoitruenoe, Propertieh, and Uses, 
WITH SrECiAL Reference to those of the Ignited 
STATE.S, By Heinrich Rise. Ph.TL, Assistant Professor 
of Econonii<'. Geology in Cornell University, &c. John 
Wiley & Sons. New York, U.S. America. 1906. ' 
Chapman & Hall, Ltd., London. Price 21a. net. 

Large 8vo volume, containing 407 pagein of subject matter, 
with 141 illustrations, and the alfibabetical index. The 
subject matter is arranged aoconling to the following 
scheme 1. Origin of Clay. II. Chemical Properties 
of Clays. lU. Pliysioal Properties of Clay. IV. Kinds 
of Clay. V. Methods of Mining and Manufacture, j 
VI. Distribution of (May in the United States: Alabama 
and J.A^ui«iana. VIL Maine, North (Carolina. VII. North j 
Dacota to Wyoming. Vlll. Fuller's Earth. 


Hermann von Helmholtz. By liEo Koeniosbergbr 
Translated by Frances A. Wblby. With a Ih-oface 
by Lobh Kelvin. The Clarendon Press, Oxford. 
Price IQe. net. 

Royal ®vo volume, containii^ 441) pa^es of subj^t 
matter, with three portraits. Tins work is a Biography 
of Hoimholtz. At the close of his Preface, Lord Kelvin 
odds, “The Oxford University Press hus earned the 


gratitude of all ^English-speaking muentifl<j workers in 
giving them this English version of the very valuable 
and interesting Life of Helmholtz, by Dr. Kttnigslierge#,’’ 

^ 

The Prinoifj^ of Qitai,itativb Analysw. From the 
Standpoint of the theory of Electrolytic Dissociation 
and the Iaw of Mass Action. By WiLmblm BSttobr, 
Privatdooent in the University of Loipsio. Translated 
with the Author’s sanotion, and revised with his co- 
operation by William Gabb Smeaton, Instructor in 
General (.'heinistry in the University of Michigan. 
Rebman, Limited, 129. Shif^tesbury Avenue, London, 
W.C. 1900. Price 98. 

„ 8vo volume, containing frontispiece (Plate of Spectra), 
d^’dieation to W. Ostwuld, 289 pages of subject matter, 
10 illustrations, and an alphabetical index. The subject 
matter is subdivided as follows; — Introductioin. I. 
Testing a Solution for Metals. II. Testin^j a Solution for 
Anions. III. The complete Analysis of a given Unknown : 
(i.) Preliminarv or Dry Tests, (ii.) 'i’o liriiig Solids into 
Solutions. IV. The * Rare Kloments. V. Analytical 
Tables. 

I 

I 

i Die Harzb und die Harzbehaelter, mit EiNfiOHLusH per 
! Milohsaeftk. Historisoh-kritisohe und experi men telle 
iaGemeinschaftmit zahlreichen Mitarbeitern ausgefUhrte 
Untersuohungeu. Von A. Tschirch. Zweite stark 
erweiterte Auflage. Oebriider Bomtraeger’s Verlag, 
Ixiipzig. 1900. Price 111! 32. 

j Two 8vo volumes, Vol. I. and Vol. II. Vol. I. containing 
I 1,092 pages of subject matter, and Vol. II, 141 pages, and 
' the alphabetical index. The text is illustrated with 
104 ehgravings. The subject matter is classified as 
follows 1. Chbmihtry ok the Rehins. II. The 
Author’s own Investigations (a. Resinotannolresins 
or Tannolresins. b Rosen e- rosins, c. Ro^inolic acid 
Rosins. D. Resmolresins e. Aliphatorosins (Fat-resins). 
f. Chromoresins (Colour Resins), o. Enrymorosins. h. 
Glucoresins. i. Lacteresins (Milky juices. Guttapercha 
group. Caoutchouc group). Chemistry of Caoutchouc. 
.1. PseudoresinM. k. Unclassified resins. Vol. II. is 
devoted to the bolanical aspecte of the subject. 


Hume Office, Ventilation of Factories and Work- 
HHOPa. Illustrations of Methmls of Dust Extraction 
in Factories and Workshops. Compiled by Commander 
Kir Hamilton P. Freer-Smith, K.N. (Late H.M. Kuperin- 
tending Inspector of Factories). Darling and Son, Ltd., 
34 — 40, Bacon Street, London, E. 190C Price 48. fid. 
Purohaseable directly or through any bookseller, from 
Wyman and Sous, Ltd., Fetter Lane, London, E.C,, and 
32, Abingdon Street, Westminster, London, S.W,, or 
Oliver and Boyd, Edinburgh, or E. Ponsonby, U6, 
Grafton Street, Dublin. 


Coal Tables. 1906. Wyman and Sons, Fetter Lane, 
London, E.C. Price fid. 

This is the twelfth number of a publication annually 
raepared in the Commercial, Lalmnr, and Statistical 
Deportment of the Board of Trade, showing the pro- 
duction and consumption of coal in the principal countries 
of the world during each of the years from 1886 to 1906, 
or to the most recent years for which the figures are 
available. In addition to statistics of prodnothm and 
consumption, particulars are also given of the average 
value per ton at the oolliories, the number of persons 
employsd in coal mining, coal imports amd exports, 
Statistics of lignite production ana petroleum prodootion 
in certain countries are also contained in the return (see 
also page 1209-1210.) 
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1886. Allibon, Q. H., 36, Eglantine Avenue, Belfast 

Ireland, Chemical Works Manager. 

1887. Alliott, J- B., Messrs. Manlove, Alliott and Co., 

Ltd., Nottingham, Mechanical Engineer. 

1896. AUison, Wm. ^ 100, WilUam Street New York, 
City, U.S.A,, Publisher of “ Oil, Paint and Drug 
Reporter." 

1905. Allans, Jas., c/o The Clayton Aniline Co., Ltd., 

Clayton, Manchester, Secretary. 

1004. Alpers, Wm. C., Broadway and 31st Street New 
York City; U.S.A., Manufacturing Ohemist 
1889. Alpiar, Agop, Smyrna, Asia Minor, Morphia ifanu- 
faoturer. 

1899. Alstm, Wm. K., 137, Grove Street, Stamford, Conn., 

U.S.A., Chemist. 

1901. Alston, Robt. A., o/o Glencaim Main Reef M. Co., 

P.O. Box 191, Germiston, Transvad, Mining 
Engineer. 

1904. Alton, W. Lester, 11, Briar Walk, Putney, S.W., 

Chemist. 

1898. Ambler, Chat. Taaffe, Dharhara Station, E. 1. By., 
Bengal, India, Mine Owner and Ooatraotot 

1905. Amory, L. H., e/o Messrs. J. Heatheoat and Com 

Tiverton, Devon, I^aoe tfanuAaoturer. ^ 

190a Andenon, W., The feddook, HidUa^MW 
Rochester, Kent AnalyMieal Chemist 
1889. Anderson, Robt. T. R., 4 ^ Roslea Drive, D«nik»* 
tGun, Glasgow; TaokaM C8xeiaist. 

1894. Anderson, Dr. W. Oufciok, 7, Scott Street GaMt 

m^lasgow, Coasulriiig Ckefnlst Udal^ 

0,M. Aiid^^, G. He, HoiMdyluv 

dieinioal Mannfhottt>er.i S 

1805. Andnisa* Dr.. B 


uctr OF mamm^ 


I#M. Ant^, Wbj H^, 76, T<^w«,d» Btreet, Buff«lo, 

an. 

lAAo A M^cheitei:, Chemical Lecturer. 

im. Aatumdek^a J, R., The Briary. Shotley Bridge, Co. 
lAA* 1 ^iiwn. Paper Maker. ' 

18W, An^dale, JT m. H., Polton Paper Work*, Mid- 
,A N.B., Paper Maker. 

1881 Au^m R H*» lo. Water Lane, Tower Street, 
1 OM d Lighterman. 

1894« Ankb^her, L. A., 263, Broadway, Now York City, 
U.S.A., Colour Manufacturer. 

1908. An^aoh, 3^* R., 14, Oakroyd Terrace, Manningham, 
Bradfmd, Chemiat. ^ 

ISSS* Tdronto, Canada. 

1899. Applebv, a W., Fornworth, near Widnea, Lan- 

oaahire, Pith and Size Manufacturer. 

1904. Appleby, Job., Famley, Moor Lane, Great Crosby, 

Liverpool, Flour Ahller. 

1906. Appleby, L. C. B., o/o Messrs. R, Bishop A Sons, 
Newark-on-Treni, Maltster. 

1896, Appleby, Prof. W. R., 911, 6th Street, S.E., Minne- 
apolis, Minn., U.S. A. ,a Professor of Mining and 
Metallurcy. * 

1894. Appleton, H. A„ 63, Rosedale Road, Forest Gate, 
E., Analytical Chemist. 

1897* Appleton, Dr. Jno. Howard, 209, Angolt Street, Pro- 
yidenoe, R.I., U,8.A., Professor ol Chemistry. 

1900. Appleyard, Geo, H., o/o British Oil and Cake Mills, 

Ltd,, 161, Cleveland Street, Hull, Chemist. 

1905. Applefard, Job. R,, Royal Technical Institute, 

Salford, Lecturer. 

1904. Appleyard, Percy, Albany, West Australia, Chemist. 
1908. Arbogaet, Ralph, o/o Edison Storage Battery Co., 
Silver Jjako, N.J,, U.S.A., Chemist. 

1901. Ai'chbold, Dr. Gbo., c/o J. ]). Conover Co., 101, 

Franklin iStpeet,N6w York City, U.S.A., Chemist. 
O.M. Arohbutt, Leonaid, The Yews, Madeley Street, 
Derby, Analytical Chemist. 

1899. Arohdale, T. Henry, 77, Queen’s Road, Blackburn, 

Manager of Tar and Ammonia Works. 

1904. Arohdale. Wm., 21. Oldham Road. Miles Platting, 
Manoheeter, Manager of Chemical Works. 

1901. Ardagh, Edw. O. R., School of Practical Science, 
Toronto, Canada, Ohoniist. 

1900. Ardem, Edw., 4, Westbourne Road, Urmston, 

Manchester, Chemist. 

1901. AtmII, PhiUp. 728x732, Majestio Buildings, 

3)env«r, Oofo., U.S.A., Manager (Gold Extraction 
Works). 

1902. Amuitrong* Edward E., Pennsylvania Salt Manufao- 

tuzing Natrona, Pa., U.S.A., Manufacturing 
Ohei&t. 

1906. Armstrong, Dr. E. Frankland, Lodge Hotel, King’s 

Road, Beading, Works Chemist. 

1899* AiXDatrong, Richard, Saul Street Soap Works, 
Preston, Lanooshire, Soap Manufacturer. 

1906. Armstrong, Theodore, 116, Chestnut Street, Phila- 
4< || phi4 , pn,, U.S.A., President, Penn. Sdit Manu- 
f4otttriiig Co. _ . 

1906. Ainoki iknnk L., 32, School Street, North Wobnm, 
Maas., U«S«A., Chemist. 

1001. A&W. 0. Bdi^. 6. Kinugflrfd T«rr«w. F»tw. 

shMi Kmit, Manager (Cotton Powder Co., Ltd.). 
1899, Q* W. , Campbell, 114, Victoria Street, 

Cbnada, Agrionlt^ Ghe^t. 

19<^ J. Sm Moroa, 42, 2®, Oijon, Spain, Chenust 

P«Bn Stwrt Woita, HontoB, 

' 'okrtitwei ‘'Mi.iditrtf 


1908. 

1900, 

1900. 

1890. 
1686. 

1894. 

1903. 

1907. 

1898. 
1900. 

1891. 

1886. 

1902. 

1906. 

1900, 

1906. 

OM. 

1900. 

1896. 

1901. 

1897. 
1887. 

1902. 

1901. 

1902. 
1890. 

1899. 

1903. 


Aihiey, PVink B., lVsi^ 

(>., Denw, U.BA.* ^ . 

Ashley, Harrisim Eywett, NtwreCWest V4*, 
Metsllnrgioal Chemist. ^ 

Ashton. Jos., Bhodee Barm. Whitefi^ 

Chemist and Manager. 

Ashton-Bost. W.D. ^ Best, W. TX Aihtoih 
Ashweli, J. H.. 117. Waterloo Orcaoent* She Perhili, 
Nottingham. Bleacher and Dyer. 

Ashworth, Arthur, Fenihill Chendool Workil. 

Lauca., Chemioal Manulaotnrer. 

Ashworth, Jno. B., 11, The Promenade. Egremcm'ty' 
Cheiihire, Manager. 

Abw, Urban, jun., Now Station Soap Wesiki, 
School Close, Leeds, Works Manager an d 
Chemist. 

Aspiuall, Thoe., (i2, Gilnow Hoad, Bolton. Aaslytlodl ^ 
and Manufacturing Chemist. 

Aston, Bernard C., Agrioultural De psrtiW W tt. 

Wellington, Now Zealand, Chemist ' 

Atkins, C. E., Teigrmraco, BypuUah Pork, Engilj^ 
N., Chronometer Maker. 

Atkinson, A. J., 44, St\iart Street, OardiB, Aims* 
lytical Chemist 

Atkinson, Edwin B., Furee Glen. lAmbert Hoad, 
Groat Grimsby, L^turor in Chemistry. 

Atkinson, James P., Dept of Health. 66^ ftTift 
and 6th Avenue, Now York City, 17 S.A.. Ohemlet 
Atkinson, Jno. W., Betteravia, Cal., U.S.A..Cheiniit 
Atteaux, F. E., 176. Putchase Street Boston, MssSki 
U.S.A., Dyestuff Importer. 

Attheld, Dr. J., F.R.8., Ashlands, Watford, Herts. 
Atwood, Frank W., 216. Milk Street* BostcnH. 
Mass., U.S.A.. Chemist 

Auohterlonie, Wra., jun., 0/0 dark Thread .09,^ 
Newark, N.J., U.8.A., Dyeworks Manager. 

Auden, Dr. H. A., Westwo^, GrassencU^ lAysv* 

• pool, Chemist. 

Auger, Ohaa. L., 426, Park Avenue, Pateison. K4*, 
U.S.A., Silk Dyer. , , 

Austen, Prof. Peter T., (Journals) 204, W^t 86ih 
Street and (oommunications) 89, Pine Street 
New York City, U.S.A., Professor ol Chemistry. 
Austin, J. H., Allsoott Wellington, ShiYKMJrikni 
Analytical Chemist * 

Auty, Albert M., 0/0 John Smith and Sona, Ltd.. 

liield Head Siills, Bradford, Chemist. 

Avery, D., Working Mon’s College, Melbonme, Vick* 
Australia, Teacher of Chemistry. 

Aykroyd, H. E., Bcaiicliffe, Queen’s Bosd, lUdsf* 
Yorks, Dyer. 

AyWorth, Jonw W.. m Hidlud AT«UM, .|t«»t 
Oranm, N.J.. U.S.A., Chemist 
Ayres, W. J., P.O. Box 187, Pemambuoo* BvaRlU* 
Sugar Expert 


1904. Babb. Edward E., 41, Central Wharf, Boston* 

U.S.A., Pood Analyst ‘ 

1895. Bacon, Natluudel T.» Peace Dale, Rhode 

U.S.A., Chemical Engineer. <'; T“ 

1003. Bacon, E. A., Biohmo^ Hill, Long XtSktid* , 

U.S.A., Mantidaotiiring Chemist. 

1897. Bacon* Wm., 4. New C^rt UnecOnh Llh. : 
Chemist ^ 

1897. Badoolc, StanlOT H., Holmwood, WmVbVty <'0‘ 

Trym, near BristcL Sm^teT. 

1898. Baekeland, Dr. Leo. Snug Bock. Korih 

Yonkers, N.Y., D-Biu* Blanuf 

1902. Baer. Dr. Samuel K.. aisrSnUU 
Louis. Mu.. 0.BA., Consulting 
1908. Bailsy* Pro! B* B, ^ UhT 
•' Dtdirssoiiy, .Iisnriwnoii* ''KsMt,*' 

■ n| lOhdcnhnry; " 

1686. 
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4903. Bftildv, Hwold J., Mtrltiiiie Ooke Works* Pontj- 
pri44. 6. Wales, Ohemiat. 

1898. Bailey. Henry, 8, IClaenham Road, Wimbledon 

Park, S.W., Analytioal Chemist. 

1006. BaUey. Ralph, W., c/o Messrs. StUlwell It Gladding, 
66, Fulton Street, New York City, U.S.A.* 
Chemist. 

1888. Bailey, Dr. T. Lewis. Glassford Creek, eid Miriam 
Vale, Queensland, Australia, Chemist. 

1888. BaUey, Sir W. H., Albion Works, Salford, Man- 
Chester, Chemical Bugineer. 

1888. Bailey. Walter P.. Empress de Gas, 13, San Roque, 

SevUIe, Spain, Chomioal Engineer and Manager. 

1902. Bain, Jas. Watson, School of Practical Science, 
Toronto, Ont., Canada, Chemist. 

1800. Baird, H. Harper, 14, Cross Street, Hatton Garden, 
London, B,C., Laboratory Furnisher. 

1902. Baird, Dr. Julian W., Massaohuaetts College of 

Pharmacy, Boston, Mass , U.S.A., Professor of 
Chemistry. 

1891. Baird, Wm., o/o Lewis Berger and Sons, Ltd., 

Homerton, N.E., Technical Chemist. 

1895. Baird, W. Raymond, 271, Broadway, New York 
City, U.S.A., Patent Lawyer. 

1890. Bairstow, John, Burley, Queen’s Park, Chester, 

Chemical Works Manager. 

1903. Baker, Arthur, 90, Blackburn Road, Darwen, 

Irfuios., Chemist. 

1902. Baker, Chas. F., Teohnioal College, Sunderland* 

Lecturer in Chemistry. 

1901. Baker, F. Guy Stirling, Marryatt’s Lodge, The 
Forest, Snaresbrook, Essex, Student. 

1883. Baker, Harry, Epwortb House, Moughland Lane, • 
Runcorn, Analytical Chemist. 

1906* Baker, Henry, 18, Booth Street, Manchester, Secre- 
tary. 

1899. Baker, H. Fenimoro, c/o Thomsen Chemical Co., 

Baltimore, Md., U.8.A., President. • 

1904. Baker, John T., c/o J. T. Baker Chemical Co., 

Phillipburg, N.J., U.S.A., Manufacturing 

Chemist. 

1892. Baker* Julian L., Stainosbury Holt, Kingston Hoad, 

Staines, Brewing and Sugar Chemist. 

<1886. Baker, Theodore, P.O. Box 71, Wilmington, Del., 
U.8.A., Analytioal Chemist. 

1898. Baldwin, Abram T., Solvay Process Co., Syracuse, 
N.Y., U.8.A., Alkali Manufacturer. 

1903. Baldwin, F. H., Bergenport Chemical Works, Bay- 

onne, N.J., U.S.A., Superintendent. 

1903. Baldwin, Dr, H. B., 927, Broad Street, Newark, 
N.J., U.S.A,, Chemist (Dept, of Public Health). 
1903. Bidl, S. F., Hull Avenue and 209th Street, New York 
nty, U.S.A., Analytical Chemist. 

1889. Ballantyno, Horatio, 75, Chancery Lane, Ixmdon, 

W.U., Analytioal and Consulting Chemist. 

1903, Ballantyne, W. H., Ill, Hatton Garden, London, 
E.C., Patent Agent'i Assistant. 

O.M. Ballard, Edw. G., 7, Gqdstall Chambers, Chester, 
Alkali Works Inspector. 

1891. Ballinger, Jno., Free library, Cardiff, librarian. 
19^, Battaly* E. B., c/o Semet Solvay Co., Syracuse, N.Y., 

U.S.A., SujMiintendent. 

O.M. Bamber, H. iL, 9, Victoria Street, London, S.W., 
OoDSultlng Chemist. 

1894. Bmber, H. K. G., Ingress House, Greenhithe, 
Kent, Cement Works demist and Manager. 
1898, Bamford, Harry, 70, Duckworth Terrace, Bradford, 
YcKriEa., Dyer. 

1905. Bampton, Qeo. F., Boom 24, 68, Essex Street, 

Boston, Mass.. U.8.A., Chemist. 

1906. Bancroft, John, Wilmington^ Del, U.S.A., Bleacher 

and Djjrer. 

O.M. Baniater, H. C.« ISlmhumt, Blundelliandi, near 
lirmod* Chemical Works Manager. 

^ |86<k' Baoliai, H., e/o Bicketta and Bai^ 104, John 
Street* New Ym^k City, U.S.A., Mining Ei^ineer. 
tiWA ’BmuMAi, m Oowft Strwt, North Ahdow, 

.Mm., V.S.A.. OKiniM (Wlnofion lOU}, 

Swnwv 4, Iwolra* Bood, livaitxMl, 


0,M. Bannister, R.* 59, 7'regunter Road* Sooth KeniSiig'- 
ton, S.W., Anidytioal Ohernkt 
O.M. Bannister, W.* Victoria Lodge* Cork* Iridaad* 
Manufacturing Chemist. 

1901. Barber, Oapt. Rent R., Georgetown, Ont, Canada* 
Analytioal Chemist. 

1906. Barbour, Robt. B., Eclipse Chemical Manufacturing 
Co., Chelmsford, Mass., U.S.A., Manager. 


1892. Barden, Alf., Far Bank, Shdley, near Hudctodeld* 
Glue and Size Maker. 

1895. Bardwell, Fred. L., Massaohusetta Institute of 

Technology, Boston, Mass.. U.S.A.» Assistant 
Professor of Chemistry. 

1903. Baringer, Fred. J., Eagle White Lead Works, 1020, 

Broadway, CHnoinnati, Ohio, U.S.A.* Chemist* 
1902. Barker, Hugh S., 82* Cumberland Avenue, Sefton 
Park, Liverpool, Laboratory Furnisher. 

1906. Barker, Perry, c/o U.8. Fuel Teating Plant. Boilei 
Division, St. Louis, Mo., U.R.A., Chemist. 

1896. Barlow, Clinton W., 103-106, Greene Street, New 

York City, U.S.A., Merchant. 

1901. Barlow, John J., 177, Manchester Road, Accrington, 

Calico Printer’s Chemist. 

1899. Barlow, Wm., 311, Market Street, Droylsden, near 

Manchester, Analytioal Chemist. 

1006. Barnes, A. 0., Grossmoor Collieries, CJhesterfield, 
Colliery Proiirietor. 

1891. Barnes, Edward A., Sundalen, Aasenfiorden, 
Norway, Teohny^al Chemist. 

19f)l. Barnes, JVed., 2, Fairview, Canterbury Road, 
Sittingboiime, Kent, Paper Mill Chemist. 

1906. Barnes, F. V., 44, Lucknow Avenue, Nottingham, 
Gas Works Chemist. 

1884. Barnes, H. J., Phoenix Chemical Works, Hackney 
Wick, N.E., Manufacturing Chemist. 

1884. Barnes, Jonathon, 301, Great Clowes Street, Blan- 
cheater, Analytioal CJliemist. 

O.M, Barnes, Jos., Green Vale, Westhoughton, near 
Bolton, Lanoaahire, Analytioal Chemist. 

1902. Barnett, Marcus S., Colonim Sugar Redoing Co.* 

Ltd., O’Connell Street, Sydney, N.S.W., Australia, 
Sugar Works Chemist. 

1897. Barnett, liobt B., 9, Virginia Road, Leeds, Head- 

master (Leeds Teohnioal School). 

1898. Bamioott, Jas. A., Messrs. May and Baker Ltd., 

Garden Wharf, Church Road, Battersea, S.W., 
Chemical Manufacturer. 

1904. Baron, Wm. Briscoe, c/o The Fuel Saving and 

Water 'I’reating Co., Ltd., 2, Booth Street, Albert 
Square, Manchester. Chemist. 

1901. Barr, Qeo., c/o Trimble Dyeing and Printing Co., 
Philadelphia, Pa., U.S.A.’, Calico Printer. 

O.M. Barr, J., Dinting Vale, Dinting, near Manobester, 
Chemical Manager. 

1906. Barraclough, C. E., Wood View, Manningham, 
Bradford, Chemist. 

1890. Barraclough, Wm. H., Beooh^od, Mortomley, near 
Sheffield, Analytical Chemist. 

1896. Barratt, J. Treeby, Bronheulog, Mostyn, North 
Wiles, Chemist and Manager. 

1800. Barrett, Arthur A., 6, Strada del Posso I«oae, 
Messina, Sicily, Manufacturer of Essential Oils. 
189a Banie, D. MoLaurin, P.O. Box 193* Qermiston, 
Transvaal, AnaMoal Chemist. 

1900. Barrow, Jos., 13, The Grove, Bebington, C3i«ibire, 

Chemist. 

1906. Barrs, Chas. E., 20, Carlingford Road, Hampstead, 
N.W., Analyst. ^ 

1906. Barry, Eugene, Ayer, Mass., U.S*A.* Lealner Manu- 
facturer. ^ ^ 

1898. Barton, G. E., c/o Whitall, Tatum, and Co., Hint 
Gloss Worics, MiUvtlle, N.J.* U.aAu, TeoMosl 


Gbemitt, 

1900. Bartion L. Edward, Broadway, cor. tbkteherBteeofc* 
Albany, N.Y.. U.S.A,. Gbemist. . 

1903. IBaitripp* Geo. F., 20* Grows Rpadt Wsoste^id* 
' IkrtAx, Anidytiool Ghbi^ . ' 

1906.^'’^ch, t/o Alta <3alifoni 
Hamilton* Gmou Go., Ckt.« 



%?’ Street, Torrittg[iQii, 

. Go^a, \jM,A^ Choniist, 

► WjttUm4 ** Tjedbroke,” Heyle, Cornwall, Teob- 
afoal Ohemist (National Exploei vw Co., Lttl. ). 

A. H. $4, Bridge Avwiue> Hammewmlth, 
w., vntiinist. 

. C, 0., o/o Cm College Library, Cedar Rapids, 

Iowa, U,S.A., Teacher of Chemistry. 

Batty, R. B., Whamcliffe, Krdington, near Birming- 
ham, Niokol Works Manager. 

, Baty, B. J., British Insulated and Holsby Cables, 
Ltd., Presoot, llanos.. Chief Chemist. 

. Bauer, Geo. W., 632, Sacramento Street, San 
4FriMioi8oo, Cal, C.S.A., Vice-President and 
Oliemist (Hop and Malt Co.). 

. Bauer, H. F., 809, McAliistcr Avenue, Waukegan, 
IB., U.8.A., Chemist. 

. Baur. Jacob, 67, Wells Street, Chicago, III, U.S.A., 
laquid Carbonic Acid Manufacturer. 

. Baxter, John G., 143, Milton Road, Gravesend, 
Kent, Chemist. 

Baxter, W. H., Nuthurst, Streatham, S.W., Brewery 
Director. 

. Bayly, Francis W., Aasaycr. 

. Bayly, Harold G., Usine Ste. Madeleine, San Fer- 
nando, Trinidad, Analytical Chemist. 

Baynes, J., Royal Chambers, Scale Lane, Hull, 
County Mid Borough Analwt. 

Beadle, Alec A., Oreeni^ys, Granville Road, High 
Barnet, Herts., Electro- Chemist 
. Beadle, Gayton, Halewood, Sidoup, Kent. Con- 
sulting Cliemist 

L Bealey, Adam C., o/o A. C. Bealey and Sons, 
RadoUffe, Lancashire, Bleacher and Alkali Manu- 
facturer. 

. Bean, Percy, 10, Marsden Street, Manchester, 
Am^lytical Giemist 

, Beanes, E., Moatlaiids, Paddock Wood, Kent, 
Menufaoturing Chemist 

. Beasley, Jno. K., c/o Hong Kong and Shanghai 
flanking Corooralion, Ltd., Singapore, S.S.. 
Metallurgical (jhomist. 

. Heaven, E, S., 6, Boreham Terrace, Warminster, 
Wilts, Maltster. 

. lieavor, Chos. J., Holme ]..oa, Ashley Road, Halo, 
Cheshire, Chemist 

. Beck, Herbert H., 105, Soutli Queen Street, Lan- 
castor, Pa., U.8.A., Chemist 
. Beckers, Dr. Wm., 128, Duane Street, New York 
aty, U.S.A., Chemist 

, Beckett, G. H., Hartford, South Beach Avenue, 
Ardrossan, Scotland, Analytical Chemist 
. Beckett, Jos. H.. DufFryn House, Ebbw Vale, Mon., 
Analytical (demist. " 

, Beckwith, Edw. Pierrepont, Garrison on the 
Hudson, N.Y., U.S.A.. Chemist 
. Bedford, All C., 20, Broadway, New York Gty, 
U 4 S.A., Chemical Merchant 
, Bedfoid, Ohas. 8., RooeUa, Weetwood, Headingley, 
Le^, Blanufacturing Chemist. 

, Bedford, Jas. E., Messrs. Wood and Bedford, 
Airedale Chemical Works, Leeds, Manufacturing 
(Thamiat ^ „ 

. Bedson, Prof, P. Phillips, Armstrong College, 
Nowcastle-on-Tyne, Professor of Giemist^. 

. Beebe, Murray C„ University of Wisconsin, Madison, 
WiS., U.S.A., Engineer. 

. HlFeTeis* Gifford J,, c/o Brotherton and Co., LtA 
Kdines Street, Dewsbury Road, Leeds, Anaiyit, 
t. Bohr, Dr. Arno, 432. Arlington Court, Pasadena, 
GO., U.S.Aj, Giemist 

L BehrWKi# P., W, Wtmt Street New York Gty, 
JL, ItoporW of Ohemiosl Stoneware. 
iBsSky, Geor^ % 1 h Univeieity Gardens, Glasgow, 


Bsl^H. N., ^^fiSset limw 

Bell, ISr^^HuglL^SartL, Middlsilwoii|b^0lk-!CM 
Soda and Iron Hanufaoturer. • 

Bell, Hugh P., 3, Mincing Lane, . 

Chemist , ; ,, 

BeU, J. Carter, Bank House, The OO, 
Broughton, Manchester, Public Analyki , , 

Bell, J. Ferguson, Derby Gas Light apd 
Co., Derby, Gas Engineer. ; , 

. Bell Marcus. Gimmonwealth of Australia OfAoefi, 
72, Victoria Street, London, S.W., until Jutt# 
15th ; then Explosives Dept. 423, FlhidWe 
Mellioume, Victoria, Chemist. 

. BeU, Miss M. M., Ttdane Univeislty lihranr, NW 
Orleans, 1^., U.S.A,, Librarian. 

. Bell. P. Carter, ZHiUbum, N.J., U.S.A.. OhamMI 
Manufacturer. 

. Bement, Alburto, American Trust BuUding, Chioisiri, 
III, U.S.A., Chemical Engineer. 

Bendix, I).. 371, Romford Hoad, Forest Gate, Xt, 
Managing Chemist British Alixarin Oo., Ltd. 

. Benfey, Dr. Hans, 296. North Road, Gayton, Bto* 
Chester, Manufacturing Chemist 
. Benbam, Keith, Deans mil, Stafford, 
and (insulting (Themist 

. Benjamin, Albert, Springbrook Works, IBddlstOll 
Road, Oldham, Bleach and Dye works Manager. 
Benjamin, Dr. M.. Smithsonian Institution, WaSjb^ 
ington, D.C., U.8.A., Consulting Chemist A.MC 
. Benn, R. H. D„ 16, SpringBeld Avenue, WestmoeMt 
Montreal, Canada, Analytical Ghemiit 
. Bennett, A. E. J., Bethel, Vermmit Lsathsr 

Manufacturer. 

. Bennett, Alex. H., o/o G. H. Custom X MdStn, 

* Messina, Sicily, Chemist. 

. Bennett Arnold, c/o Montreal Steel Works, Ltd.« 
Canal Bank, Point St. Charles, Montf^, Oanadir 
Chemist. 

. Bennett Thos., Biroh Vale, near Stooksovt OkSao\ 
Printer. 

. Bennie, P. MoN., P.O. Box 29, Niagara Falls, N.lL* 
U.S.A., Consulting Chemist. 

. Benson, Richard W., Public Analysts' LabonitoSyi 
67, Surrey Street, Sheffield, Analytical Chemist 
. Bentley, Prof. W. B., 42, Morris^Venue, Athtit 
Ohio, U.S.A., Professor of Obemisiry. 

. Bentley, Wm. H., 6, Woodbine TmnMMt iHint 
near Manchester, Technical Chemist 
. Bentz, Ernest, 107, Shaw lame, Dlntiiig^ iMSt, 
Manchester, Lecturer on Dyeing. 

. Berge, Henry vom, c/o SohoelUttr^ Oo., Bnry Jiid 
Mississippi Streets, Buffalo, N. Y., 

Manager. 

. Beringer, J. J., Basset Road, Cambom^, Ooixril^ 
MetallurgUt ^ 

. Berk, Fred, w., 1, Fenohuroh ATonne, London# MfiGU 
Chemical Manufacturer. , , 

I. Bermingham, Jno., jun., Osllfomla \ 

Worim, Pinole, (kmtra Costa do., Oal., ^ 

Superintendent. 

K Bernard, Jas., jun., o/o Cbaa. ' 

House, Dinting, near Manohsstet aoi rdWlMki ^ 
Ranipet North Aroot Madras 
Chemical Works Manager. v 
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Bwt, Di. T. I., Huddww Bmok CaHmloal Worki, 
St Helena, LenoMUxe, l^^lmtoel Oheaiitt 
Bette, 4aeon Q*, N.Y., U.HA., Ohemiet 

Beven, E J., 4, New Court, lineob^a lua, Loudon, 
W,C, Pul^o Aneiyet end Ooniultlng Chemkt 
Bevan, Jno. W., Bkedele, St. Jamer Greeaent, 
Swanaea, Meni^r of Metailuimoal Works. 
Beveridge, Jea^ e/o Miramiohi Pmp and Paper Oo., 
Ltd., Latham, N.B., Canada, Pulp and Paper 
Manulaeturer. 

1900. Bevin^n, Col. S. B., 42, St Thomas Street, South* 

wa^, S.E., Leather Dresser. 

1803. Bhadud, Prof. K.« Canning College, Lucknow, 
India, Professor of Chemistry. 

1898. Bhattacharyya, Haripoda. Gun and Shell Factory, 
Ishapore, Bengal, India, Chemist. 

1902. Biaoh, Dr. Ludw^K., 223, Central Avenue, Nor- 
wich, Conn., U.S.A., Chemist and Colorist. 

1896. Bibby, John, ^o J. Bibby & Sons, Form by Street, 
Liverpool, Student. 

O.M. BiokerdiJee, W. E., Bryer^t Croft, Wilpshire, near 
Blaokbum, Manufacturing Chemist. 

1901. Bielooki, Dr. Jan, ** Chemik Polski,’* 00, Kra- 

kowski Rrzediniescie. Warsaw, Poland, Cliemist, 
1908. Bierwirth, L. W., c/o E.L du Pont A Co., Central 
National Bank Building, Wilmington, Dol.U.S.A., 
Civil Engineer. 

1884 Bi(uart, J. Wm., 29, Cathcort Street, Greenock, 
N.B., Analytical Chemist 

1801. Biggart, Wm. L., Rossarden, Kilmalcolm, N.B., 
Public Analyst. 

O.M. BigjM, B., 110, Cannon Street, London, E.C., 
(Aemioal Merchant. 

OJM. Billing, H. S., 42, Kingsley Hoad, Mutley, Plymouth, 
Anal 5 rtioal and Managing Chemist. 

1896. Billings, EdgM F., 178, Freeport Street, Dorchester, 
Mass., U.S.A., Manufacturing Chemist. 

1896* BUUdgton, Cbas., jun., Heimath, Portbill, Long- 
port, Staffordshire, Metallurgist. 

1898. Binney, Harold, Washington Life Building. 141, 
Brof^way, New York City, U.S.A., Patent 
Lawyer. 

1902. Binning, Stevenson, 101, Shooter’s * Hill Road, 

Blaokheath, S.E., Technical Chemist 

1903. Blnoi, John H., Thomfield, Mystic Pond, Methuen, 

Maos., U.S.A., Dyer and Finisher. 

18^ Bird, Arthur W., c/o S. Berger & Co., Bromley-by- 
Bow, E., Works Engineer. 

1907* Bird, Oharles S., jun.. East Walpole, Mass., U.S.A. , 
Paper Maker. 

1896. Bird, Jno. B., Minver House, 61, Bateman Street, 
Cambridge, Manure Manufacturer. 

1003. Bird, Thoa., 09a» Brook Street, Grosvenor Square, 
London, W., Surgeon. 

1902. Bird, W. Robt, 21?, Newport Road, Cardiff, Oil 

Merchant 

1806. Bird, Wm. R., (oommunioations) 126, Goddard 
Avenue ; (Journals) Laboratory, G.W.R. Works, 
Swindon, Wilts, Analytical Chemist 
1886. Birley, R. K., o/o Chas. Macintosh and Co., Ltd., 
Cambridge Street, Manchester, India-rubber 
Manufaoturer. 

1883. Bishc^ A. Conway, Three Mills Lane, Bromley. 

hy-Bow, E., Manufacturing Chemist 

1884. BW, o/o Bnrmah Oil Co., Rangoon, 
Burmah, Teohnioal Chemist. 

1808. Bishop^ Howard B., 609, Greene Avenue, Brooklyn, 
N.f., U.S.A., Chemist 

1903. Bishop, J. T. F., Chemical C^ub, Victoria Hotel, 

Manchester, Brnretary. 

1806. Bixby, Willard G., 19^ Heater Street, New York 
0ty, U.S.A., Blaoking Manufaoturer. 

1806. BJecregaard, August P., o/o Emil Caiman k Oo., 
Long lolamd City, N.Y., U.S,A., Varoiah Chemiot 
1904 Blaok^. Wyelif, w, uHoMb Oreaoent Edinburgh, 
Anilytioal Ohemiat 

190;^ BlaeA^W. Geoffre^ The limaa, Now Street Brain* 
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1896. BUffdon, Viotor, 6<HU, Hme 8tr06t XMloat , 

vhemiQal Merohant 

1883. Billon, W. G., The Manor House, BflotMig, near 
Fotemfield, C^mioal Blerohant 

1897. Blair, Andrew A., 406, Lbouot Street PhSaOsllddjL 

Pa., U.S.A., Analytioal Ohemiat 
1884 Blake, Jas., Thames Sugar Beffnery, Sihertowp, 
E., Manager. 

1902. Blakemore, Geo. H., Great Oobor Copper Mining 

Syndicate, Lithgow, N.S.W., Austridia, l^taL 
lurgist. 

1890. Blakey, A. J., Dudbridgf Milla, Stroud, CUou^tor- 

shire. Dyer. 

1904 Bleakley, Wm., Dean's Mill, Swintea, Lanoo., 
Cotton Mill Manager. 

1893. Blears, John, o/o Lc^worthy Bros, and oS, Ltd., 
Greengate Mills, Salford, Dyer and OaBoo Pinter. 
O.M. Bles, A. J. 8., 32, Chorlton Street Masleheiter, 
Chemical Merchant 

1906. BHsb, H. j. W., c/o The Tliames Varnish Co., 
Island Wharf, Rainham, Essex, Chemist. 

1889. Bloede, Victor G., Station D., Baltimore, Md., 

U.S.A., Manufacturing Chemist 

1891. Bloomer, Fred. J., Penpont, Qydaoh, B.S.O., 

Glamorgan, Nickel Works Manager. 

1886. Blount, Bertram, Laboratory, 7u and 76, York 
Street, Westminster, S.W., Analytioal Chemist. 
1888. Bloxam, A. G., 105, Birkbeck Bank Chambers, 
Hulbom, W.C., Chemist and Patent Agent 

1890. Bloxam, W. Poppl|weU, Cloth workers Research 

Laboratory, The University, leeds, Kesearoh 
Chemist 

1903. Blumenthal, Lionel, The Lindens, Stanley Road, 

Broughton Pork, Manchester, Chemist. 

1886. Blundstone, E. H., 77, York Street, Westminster, 
S.W., and ^Journals) Heathfleld, Park Road, 
Hampton Hill, Middlesex, Consulting Chemist 
1906. Blyth, M. Wynter, 36, Eastoheap, London, E.a, 
Analytioal and 0}n suiting Chemist. 

1905. Blyth, Thomas R., Uphall (memioal Works, Ilford, 
Essex, Analytioal Chemist 

O.M. Boake, A., Warton Road, Stratford, £., Manu- 
faoturing Chemist • 

1888. Boake, Edmund J., Aberffraw, Nursery Road, 
Loughton, Essex, Manufacturing Chenust 
1899. Boehm, Fred., 16, Jewry Street, Lendon, E.C., 
Chemical Agent and Merchant. 

1898. Bogert, Prof. Marston T., Department of Org^o 

Chemist^, Columbia University, New York City, 
U.S.A., luBtruotor in Organio Chemistry. 

1903. Boissevain, Ohas. E. H., 92, ran Eeghenstraat, 
Amsterdam, Holland, Chemical Manuiaotuier. 
1903. Bolam, Dr. H. W., 2, Summerfield, Leith, N.H 
Leoturer on Chemistry. 

1901. Bolton, E. Richards, 16, Flanchford Road, Ravens* 
court Parl^ W., Manufacturing Chemist 
1905. Bond, John, Crowlands, Southport, Enginser. 

1905. Bond, .Tosiah, Patagonia, Arizona, U.KA., 

Engineer. 

1906. Bone, Dr. W. A., F.R,S., West House, Litott Park 

"RoBd, Boundhay, Leeds, Leoturer in Uiemistiy 
and Motallm^y. 

1892. Bookman, Dr. K, 9. Bast 62ad Street, New York 

City, U.S.A., Chemist. 

1888. Boor, Leonard G., 21, Mindng Lane, Londoit E.C., 
Chemioal Merohant 

1896. Boot John C., Klatten, Java, Netherlands Indies, 
Chemist 

1904 Booth, N. Farr, Laboratory, Cadbury Bids., Ltd., 
Boumville, near Birmingham, Obsodtt 
1894 Booth, Bobt, UO, Cannon Sti^t London, ItC., 
Engineer. 

1891. BootlJby, Ohas., (Journals) 10, OhufoH Bow, 

house, E., and 70, Bedford Court MaAs^Mit Bs% 
ford Square, liondob, W.C., ^mmlst / ; 

1908. Bond, Ronin« Rhodea lbu|^ Bbodm* 
dhester. Works Manafor." 
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(XU* Botfa^mlw, c. H., Tiioglewood, Southiide, Wetton- 
•upjr^M^, Somewet, County Dircotop of 
Toolimosl Ingtruftion. 

1800, Nopinan» 16, St. Holen^s Plftoo, London. 

^ M., Oolwuttfng ohemiit. 

^b«ff®ld, Cermnny ; and 
Dunstan’s 

^ B*vXi Colour Manufacturer. 

Oelli Bottle, Alex., 4, Qodwyne Road, Dover, Pharma* 
oeutioal Chemiat. 

IWl. Bottomley, Dr. J. Prank., o/o The Thermal Syndi* 
oate, Ltd., Neptune Road, WallBond-on-Tyne, 
♦ Conenlting Chemiit. 

1006. Bottomley, W.. o/o The United Alkali Co., Ltd,, 
Sleetwood Salt Works, Fleetwood, Engineer. 

0.11, Boulton, H. B., 64, Cannon Street, London, E.C., 
Chemioal Manufacturer. 

1800. Boulton, James, Orayford. Mills, Stratford, E., 
Manufacturing Chemist 

0,M. Boulton, Sir Samuel B., Bart., 64, Cannon Street, 
London, E.C., Chem^al Manufacturer. 

1888, Boulton, T. S., 14, freegrove Road, Caledonian 
Road, N., Manager. 

1900. Bourooud, Augustin E., Comp. General de Pro- 
duotoa Quimiooe del Aboflo, Gij6n, Spain, 
Ovil Engineer. 

1005. Bourne, Lyman M., 119, Montague Street, Brooklyn, 
N.Y., U.S.A., Chemist 

1906. Boufwell, Arthur T., o/o Smith A Dove Manu- 
facturing Co., Andover, Maiw., U.6.A., Bleacher 
and Dyer. 

1884. BoWf B. H., 7, South Gray Street Edinburgh, Civil 


1884. BoWf B. H., 7, South Gray Street Edinburgh, Civil 

Engineer. 

1004. Bowden, Thos., Dum Lea, Todraorden Road, 
Littleborough, Lanos., Dyer and Chemist. 

1905. Bowen, Henry, o/o St. Louis Chemioal Co., St 

Louis, Mich., U.S.A., Secretary. 

1906. Bowen, Ralph A., o/o National Aniline A Chemical 

Co., 86, i^urohase Street, Boston, Mass., U.S.A. 

1885. Bowen, S. B., Brickfield Chemioal Works, Llanelly, 

South Wide#, Chemioal Manufacturer. 

1899. Bowen, Wm., R.R.T., Fowler (Rural Route), 
FVemo Oo.. Cal, U.S.A., Chemist 
1888. Bower, Prank, Brewery House, Spitalfields, E., 
Analytical Chemist 

1897. Bower, Wm. H.. 29th Street and Gray’s Feny Road, 
PhiladelpUat Pa., U.6.A., Ohemioal Manufao- 
infer. 

1090. Bowes, Harry, Staxeley, Broomfield Road, Heaton 
Moor, Stockport, Analytical Chemist 
1008. BoiMf, Jiibu. 567, Dufferin Avenue, London, 
Ottt, Ohemist 

tWk Boi^, Jno., 101, North Street, Wandsworth, 
8.^, Conswting Chemist 

1880; Bowiay, Jofc John, Welling Worto, ^ttersea 
Btidge, and (Journals) 64, RedoUfEe Gardens, 
|«^n, S.W., Chemioal Manufacturer. 

1809; Bowlw, J. Plunkett I, Wsilinjton^Boad, Batte^ 
(Journals) H ReddiSe Gardens, London, 
A YUmish Mknulscturer. ^ 

1881 Bowmsit Vr. t- B(.. 4, Albert Sausre, Manchester, 
Obemioat Mannfsoturev. , 

ItH. SBjSBTfw. 

fl,., I^OB, Oat., CMMdj, 

liM. a, A/d Anraim'* Ltd., I^tltiM'* Laa., 

■1^, : ^ Temme, Seatim 


18M. 

White 'Hesse ^Btieet,' 


O.M. Bo: 


te 'Hesse ‘Btseet,' l4iidi 
W., m Bo« 911 




1009. Bom «*rb. J., 7, AliMMda Basin' 

Sao Paulo, Biaau.'0h»imiet ‘ -''/v,,, 'A,: 


Sao Paulo, BiaaU.'0h»imiet ‘ -''/v,,, 

1906. Brabrook. O. Hale, Box 888, Taunteit 
Manufacturer. - ' ' 

1906. Bracegirdle, Harold W., 1 M^ten Sttfesitv BkjlMt ^ 
Manchester, Chemist ; v 

1885. Bradbum, J. A.. Sit Montgomery Street %iNiO0|^ 
N.y., U.S.A., Manufacturing Chemist. ; v 

1883. Bradbury, A., Queen BuUdings, 11, Dele 4*1^ 
Liverpool, Ohemioal Broker. ^ i 

1902. Bradbury, 8., Femolifie, Milton Grove, Qlebtlwtiifev 

Road, Ashton-ou-Mersey, Chemist. 

1895. Bradford, Henry, c/o A. H. Carey, Goodwooil 

Chichester, Analytioal Caiemist i 

1896. Brw, Everett k, 1838, Ohiosgo 

Evanston, Dl, U.8.A., Manufactuiuif Cheiifll ^ 
1891. Braithwaite, Isaac. Holly Croft iUndsI, Wkit^ 
moreland, Drysalter. 

1897. Braithwaite, Jno. O., Holme Lacey, Waiieo |kl#4« 

Chingford, Essex, IWmaceutioal Bewmstik ^ 
Chexmst. 

1904. Braman, Winfred W., Box 858, State OoIMm 
P ennsylvania, U.S.A., Assistant InstmelOrA 

1903. Brame, J. 8. 8.. 6, Oolersine Rosd, l9ackM0t 

S.E., Demonstrator in Chemistry. /;, 

O.M Bramham, W., 86, Bow Road, Londoft k, end 


loft'k, ' 


(oommunications) 115, BroadhUrst Gerden 
West Hampsteaa, N.W., Ohemioal Eqgineir, 


0.11 Bramwell, G. H., Cowley Hill, St / 

oashire, Alkali Manufacturer. ' 

1904. Brandeis, R., Oesterreiohlseher Verein 1 OheVt! 

und Metall. Production, Aussig, Atlstrifi» 
Chemioal Manufacturer. 

1906.eBrandt H. 0., 66, SackvUle Street Hsnohestseit . ^ 
Merchant. 

1902. Branegan, Jas. Aug., 556, North I6th ‘ 

Philiidelphia, Pa., U.S.A., Chemioal Salsemait, 
O.M. Branson, F. W., Wynnebolme, Far Heedhtiityf 
Leeds, Pharmaceutical Chemist r 

1903. Brassard, Fred. 4, 46, Viokr Laite, Bsad;^ 

Yorks, Aniline Dyestuff Importer. ' 

1901. Brearley, Harry, Salamander Stahlwmke, JasaiL 
Riga, Rustia, Anolytioiti Oherabt 
1906. Breckenridge, John E., American Altricgdlei^ 
Chemioal Co., Oarteret, H. J., tl.S.A., Chendst 
1888. Breffltt, Wm., Glasshoughton, Oastiefoiti; Yei|g|l ' 
Glass Manufacturer. 

1905. Brettell-Vaughan, E., 15, Queen Street IswM 

E.C., Storage Battm Analyst. / 

1901. Brewer, Dr. U E, Wake Yseest MiO# 

Professor of Chemistry. 1 

1900. Brewis, E T., 81, Befgrave Read, vfe ^ 

CThemist 

1894. Br^er, Theodor, 842, Lunt Av«iMie» HsiiVS > 

Chicago, m.. D.aA., chemiit f 

“si|-*yar“ 

1Seimic«i CiMmiMi. ' .. iVi,-. '■ 

lass. Brim, X. LiBMb 18S, CHiial 

1890. g 

1888. 



IMk Brook* Arihuir, Birowork Ff0torj» lultoti* Sutm^, 

Firaworit ]ijMatiilMiiu*tt. 

OfH. Brook* J,( C^wen^Triio* CQlw;fii Boy, North Walot, 
Choirmou of United Aiknii Ga, Ltd. 

1908. Broemmel, O. M., >2001, Galifonua Street*, San 
Fraaoieoo, Oal., U.S.A., C%emiit. 

1998. Brooke,. 0. B., jnn., Oolne Houio, Brantham, near 

llamdngtree^ X^donite Manufacturer. 

1900. Brooke, Jno. Xt., Government Laboratory, Singa- 

pore, S,S., Ohomiet. 

1984. Brookei, B. A., o/o The ChiUan MilU Go., Ltd., 
Chiguayante, Conoepoion, Chile, Chemiat. 

1896. Brookman, Fred W., 6, West Street, Rochdale. 
Manure Worka Manager. 

1906. Brooke. Cecil J., o/o The Borneo Co., Ltd., Kuching, 

Sarawak, Metallurgiet. 

1908. Brooke, H. Kibbe, Claremont, N.H., U.S.A., 
Chemiet. 

1907. Broome, Jamee 8., 18, Seedl^ Park Road, Pendle- 

ton, Manoheet«r, Science Lecturer. 

1901. Broome, Joe., 6, Webster Terrace, Roselle Park, 

N.J., U.B.A., Chemical Engineer. 

O.M. Brotherton, E. A., M.P., Commercial Buildings. 
Leeds, Ammonia Distiller. 

1884. Brown. Prof. A. Crum, F.R.S., 8, Belgrave Crescent, 
Edinburgh. Professor of Chemistry. 

1906. Brown, Prof. Adrian J., West Heath House, North- 
field, near Birmingham, Professor of Brewing. 

1902. Brown, A. H. M., 133, Kent Street, London, Ont., 

Canada, Metallurgist. 

1991. Brown, CsBsar R., 23, Gower Road, Forest Gate, E., 
Works Foreman. 

O.M. Brown, D., 93, Abbey Hill, Edinburgh, Chemical 
Manufacturer. 

O.M. Brown, B., Donaghmore, Tyrone, Ireland, Soap 
Manufacturer. 

1890. Brown, Edw. Hilton, o/o W. Ropes and Co., St. 
Petersburg, Russia, Analytical Chemist. 

1908. Brown, Frank C., P.O. Box 211, Framingham, 

Mass., U.8.A., Foreman. 

1904. Brown, I)r. Fred. W., 470, Lenox Avenue, New York 
City, U.6.A., Chemist. 

1994. Brown, Geo. £., o/o ** The British Journal of 
Photography,” 24, Wellington Street, Strand, 
Ixmdon, W.C., Chemist. 

1806. Brown, Harold G. S., c/o Messrs. G. H. Ogston 
and Moore, Strada degle Argentieri, 19, Messina, 
GHmly, Analyst. 

1908, Brown, Harry F., o/o E. I. du Pont Co., 716, Market 
Street, Wilmington, Del., U.S.A., Chemist. 

1906. Brown, Hawthorne J., Oak Villa, Elton, Bury, 
Lancs., Paper Maker. 

O.M. Brown, Heniy, Benskin’s Brewery, Watford, Herts., 
Brewing Chemist. 

1999. Brown, Dr. Henry C., The Chemical Works, King’s 

Lynn, Chemical Manufacturer. 

O.M« Bro^, Dr. Horace T., F.R.S., 62, Nevern Square 
Kenshigton, S.W, Brewing Chemist. 

ISK)5. Brown, N^h B., c/o Jas. Robertson A Sons, Ltd., 
Thrushgrove Works, Paisley, Chemist. 

O4M, Brown, J. Campbell, 8, Aberoromby Square, 
Liverpool, Professor of Ohemistry. 

1991, Brown, J. Henry, Minas d’Aljustrel, Alemtejo, 
Portugal, Teohnioal Chemist. 

1901. Brown, Jos., Ashleigh House, Bavile Town, Dews- 
bn^, Manufaoturing Chemist. 

1906. Brown, Niool, 4, The Grove, Highgate, N., Mining, 
Direotor. 

1908, Brown, Porcy 6., 0/0 Western Electric Co., West 
arid Bethune Strwte, New York City, U,8,A., 
Chemist. 

liiSL Brown, Reginald B., e/o Badische Co., Ltd., 
iL SsmuM Ogden Street, Mknohester, Teohxfioal 
Ckemist. 

(IdfUl, ibown* Rbbt., The Firs, Hartford, Northwioh, 

* ' 

IfOl, Hi^wii,B8mi»elB., IhitliTen Bowden Lane, Matple, 

aa od.. ud.. 
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ISQQ. 'Brom. ' Wdtot ..K' 

Boud of BoidiiMllh Atom A. 

Ohetnist and Geneifral Qnpermtendsnt. 

1901. Browne, Dr. Arthur JL, 218, Courttand Streep 
Baltimore, Md., U,$JL, AnslytioM Ohentet. 

1900. Browne-Cave, E. J, 0., SfcrsthaUan," BooUe, 

Liverpool, Works Chemist. 

1905. Browning, Prof. K. C., Medical College^ CtiOkpiiho, 
Ceylon, Professor of Chemistry. 

O.M. Browning, W*, Broad Oak, Aoorington, Oalloo 
Printer. 

1901. Brownlie. David, Cordale Works, Renton, Dum 

bartonahire, Chemist. 

1902. Brownrigg, Marcus P., Ohlonial Sugar Refining Co., 

Ltd., O^Connell Street, Sydney, N,8. W., AostnUia. 
Analytical Chemist. 

1902. Brownsdon, Dr. H. W., King’s Norton MeBU Co,, 
Ltd., Abbey Wood, Kent, Works Chemist. 

1902. Bruce, Alex., I^aboratory, Hyde Park OoriMir, 
Colombo, Ceylon, Chemist. 

1890. Bruce, Jas., Craik, Saskatchewan, Ca n a d a, 
Distiller 

1900. Bruce, Wm. T., o/o Hugh Wallace and Co., 6, 
Fenohurch Street, London, E.C., iHreotor. 

1892. Bruokmann, G. T., 192, 18th Street, Brooklyn, 
N.Y., U.S.A., Chemical Engineer. 

1905. Brumier, A. O., 634, Canal Street, New York aty, 
U.S.aL, Agent for Kalle and Co., 

O.M. Brunner, H., Holly Mount, Tarbook Road, Huy ton, 
near Liverpool, Chemical Manufacturer. 

1894. Brunner, H. Bertram. Winnington Park, Northwioh, 
Chemist and Eledtrioian. 


1887. Brunner, J. F. L.. M.P., o/o Brunner, Mond and Co,. 

Ltd., 3U, Victoria Street, London, S.W.,ChomioaI 
Manufacturer. 

O.M. Brunner, Sir J. T., Bart., M.P., Druid’s Cross, 
Wavertree, Liverpool, Chemical Manufacturer. 

1902. Brunner, Rosooe, The Winnington Hall Club, 

Winnington, Northwioh, Alkali Manufacturer. 
1906. Brunt, R. A., Box 71, Windsor, Ont., Canada, 
Sugar Chemist. 

1894. Brunton, J. Dixon, Wire Mill, Mnssolburgh, N.B., 
Wire Manufacturer. 

1904. Bryant, Arthur P., e/o Clinton Sugar Refining Co., 
Clinton, Iowa, U.8.A., Chemist. 

1903. Brvant, V. Seymour, 80, Beeolies Road, West 

Bromwich, Analytical Chemist. 

1906. Bryce, Clarence H., o/o Benj. Moore and Co.. 
244, Water Street, Brooklyn, N.Y., U.S.A., 
Factory Su^rintendent 

1894. Bryce, Thos., Tharsis Mines, Huelva, Spain, Chemist. 
1897. Bryson, Jos., Pumpherston Oil Works, kOdoalder, 
N.B., Oil Works Manager. 

1892. Buchanan, D. O., (Subs.) 40, St. Vincent Place, 
Glasgow, and (Journals) o/o Gibbs and Co., 
Iquique, Chili, Analyst. 

1904. Buchanan, E. F., 80, Byers Avenue, Akron, Ohio. 

U.8.A., Chemist, 

1888. Buchanan, Jas., jun., CJaledonia Foundry, Brasenose 

Road, Liverpool, Engineer. 

1904. Buchanan, J. L., 3, The Wiend, Lower Bebington, 
Cheshire, Analytical Chemist. 

1904. Buchanan, Joshua D., o/o Nobel’s Exploiives Co., 
Ltd., Polmont Station, N.B., Ohenutl 
1897. Buck, aias. A., 621, liooust Street, South Bethlehem, 
Pa., U.S.A,, Chief Chemist (Bethlehem Iron Co.). 
1906. Buckie, Robert H., 82, Sydenham Road, London, 


S.E., Works Cheipist. 

1897. Buoknill^ Jno. A., P.O. Box 62# Ooverninent Phtiiiit 
Offioe, Pretoria Transvaal, Comptroller CeAeml. 
1900. Bull. Dr. Benjamin S., 104. Humber HdadP Bleek- 
heath, S.E,, Teohnioal Qhemisi ^ 

1902. Bull, Indng C., P.O. Box/294, Middl^wn, 

U,S.A., tfiiemist. ^ 

1899. Bolt, Herbert J., 18, PUter Street^ Lmdeu* AC 
Cheinisi, . 

1907 R-, 18, Biflitei? Street^ »*C 
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0£tfp<w»tioii, ZM., 

w. lijirti^ Fbrolt Bmak* Oamlubw- 

I90S« Bti^, l[tigo» i75, High Strwt, Ohorlton-oii-Mhdlook. 

1^0$. Bi^Mdgo, Indi»^rubb©r MllUi, Tottenham, N„ 
w «*«»-nibbor Manufacturer, 
me. Buraekin, O.. jun., 10. Clifton Terrace. St, Helena, 
« lAU^hire, Chemical Works Manager, 
im Burford, Samuel F., Beechworth, Stoneygate 
BOfl^f Lewoeter^ Analytical Chemist. 

WW. Btogor, Dr, J., I, Birch Avenue, Talbot Road, Old 
^ TWfford. Manchester, Technical Chemiat. 
IMJLrfnjffeM. Prof. C F., Univeraity of Wisconsin, 
Madsaon, Wis., U.S. A., Eleotro'ohemical Engineer. 

ISSe. ^rgeea, Qw., Hole Road, Ditton, Widnea, Chemiat. 
1869. Burgeaa, Wm. T., 20, Priory Road. Bedford Park, 
l^ndon, W., Analytical Chemist. 

1902. Burkard, Dr. Ernst, The Heyden Chemical Works, 
Garfield, N.J., U.S.A., Chemist. 

1839. Burkhardt, Dr. G. A., c/o Bohrgesellschaft 
Erkelenz, Brkelcnz, Rheinland, Germany, Chemtst. 
1897. Burland, Lt-Col. Jeffrey H., 824, Sherbrooke Street. 
Montreal, Canada, Paper and Cord Manufacturer. 

1900. Burleigh, Wm. F„ o/o Murphy Varnish Co., Newark, 

N.J., U.S.A., Teohnioaf Chemiat. 

1897. Burls, I^ank B., 4, Dyer’s Hall Road, Leytonstone, 

Eemex, Chemist. 

1898. Burls, Herbert T., (Journals) o/o Royal Societies 

Club, St. James Stl^t, S.W., and (communica- 
tions) Foulis Terraco, Onslow Gardens, 8.W., 
Meohanioal Engineer. 

1901. Burnand, Sydney, Manbr4 Saccharine Co., Ltd , 

Hammersmith, W., Manager. 

O.M. Burnard, R., Plymouth Chenuoal Works, Plymouth, 
Chemical Mauufaoturor. 

1891. Buqpet, Henry K., North Brook Vitriol Works, 

Bradford, Yorks., Sulphuric Acid Maker. 

1897. Burnet, Jno. Jas., 18, University Avenue, Glasgow, 

Architeot. 

1007. Burnham, Frank E., c/o Avery Chemical Co., 7, 
Soar*} Street, Boston, Mass., U.8.A., Chemist. 

1898. Burnham, J. 0., Cordite Factory, Aruvankad. 

Nilgiri Hills, India, Analytical Chemist. 

1990. BurnsTde, Chas. F., California Powder Works, 
Santa Cruz, Cal., U.S.A., Chemist. 

1900. Burr, Edmund C., 1722, Vallejo Street, San Fran- 

cisco, Cal., U.S.A., Manufacturer. 

0.11 Burrell, B. A., 8, Springfield Mount, Leeds, Ana- 
lytical Oiemist 

1906, Burrough, Ernest J., Gale Street Distillery, Chelsea, 

S.W., Rectifier. 

1892. Burrough, Horace, jun., 609, West Lombard Street, 

Baltimore, Md., U.S.A., Technical Chemist. 

1868. Borrows, Edw., Home Villa, Low Fell, Gateshead- 
on-Tyne, Alkali Works Manager 

1907, Burt. Dr. Milo a, o/o Tuylor.Burt & Co., Holyoke, 

Mass., U.S.A. ^ ^ 

1906. Burtejjflhaw, Wm. H., P.O. Box 814, Detroit, Mioh., 
U.aA,, Secretary, Mioliigan Carbon Works. 

1901. Burton, Alf., 44, York Street, Toronto, Canada, 

Dyer and Finisher. 

1906, BuHoAf 336, Drexol Building. Philadel- 

phia. Pa., U.S.A.. Consulting ChemisL 

1908, Bpr^ Jno., 2, Grron Street, Bethnal Green, E.. 

Bye and Chemical Manufacturer. 

19M. Burton, T, R., o/o So^tt, Greenwood ^ bon, 19, 
^ Ludgate fljil, London, E.G, Teohnloal Joumallit. 
im^iirton; Wm., The HoUies, Clifton Junotion, near 
Manoheiter, Pbtteris Ojemirt. , 

1897. BwsrtU, A. W., Kyle Street, wa Oeve- 

Obio» B.aA., Oonsulthig Chemiet. 

1866, Bmyk 1. H.* Church , Chemiosl l^ks, near Acoring- 
Mtaittfacturtr. ‘ 

F^KTAmold Briat Works, N^rth A4ndii» 

~ /o W# J. oAd Cn.» 




1886, Butler, fSamuai, The Oedass, Ou»|9<8iu 

hanigiNtott, Breirtr, ' ''' m"v' J 

JeWGermany, Chemical Studmit, 

1886. Butlwf> W., o/o Mitchetti B ButlCrii ItA* tpik; 

grtwwy Library, Capo HUL 
Birower.' ’ >' 

1903. Buttenohaw, £. L., Thurleigh, Priory lto«d. IMi' 

Cheshire, Analrtioal Chemist 

O.M. Butterfield, J. a. 79, Endieahaia Bead, BaBttM. 
S.W., Analytical Obomist, 

1892. Buttei^eld,W.J.A..66.Viotoria8toeet,WeslwlhiM 

S.W., Analytical Chemist. 

1897. Butters, Charles, 28-31, Bishopsgate Stared 

London* E.O., and (Journals) RoMlawn, Berle^* 
Osl., U,8.A., Metallurgist. 

1900. Butterworth, Elwell R., o/o Reversible Cbtlar 
111, Putnam Avenue, Gambridf^ Male,, 

Chemist. . 

1902. Butterworth, F. J., P.O. Box 64, Newmfit;,, 

U.S.A., Chemist 

1892. Buttfield, Horace V.. IS, Wellington iUikd, ' 

Hill Pork, Enfield, N., (Ilhemloia BemoiwtruliiK^V 
O.M. Byard, A. G., o/o Burt, Boulton, and l£ayW9hd; - 
Apartado, 8, Bilbao, l^ain, Tephnioal OhemMl 
1905. Bynm, F. A., 2, Ludgate Hill, Birmingham, Birsotor 
of Chemical Co. 

1809. Byrnes, Dr. Eugene A.. 918, P. Street, N.Wn 
Washington, D.O., U.S.A., Patent Lawyer, 

1893. Byrom, T. H., Laboratory, Wigan Oosl and lUMi ^ 

Co., Wigan, Analytioal Oben&t ' 

1887. Bythway, M., 44. Lloyd Street, Albert 

Manehseter, Drysalter. 


1864. 

1906. 

1689. 

1902. 

1906. 

1891. 

1897. 

1891. 

1906. 

1897. 

1888. 

1891. 

1902. 

1904. 

1001. 

1695. 

1694 

1891. 

1906, 


Cabot, Godfrey L., 82, Water Street, Boston, 1 
U.S.A., Chemist 
Caddiok, Arthur, 9, Albert Oesoeut, linoalii, 

Chemist. 

Cadett, Jas., Ashtead, Surr^, Chemleal Bngiaee6^ ' 
Cady, Wm. H., 127, Power Street, Ptovidenwt ^ 
U.S.A., Colour Chemist 

Cain, Dr. J. 0., 28, Pemhury Road, Lowes OMpO* ; 

N.E, Colour Chemist ‘ 

Caines, G. S, A., 7, Rochester Tersaee, OanUleo IML 
London, N.W., Analytical Chemist 
0tin»,-Wm., 6, Carlton Place, GU«aow,,Blamlw4 
Caldecott, W. Arthur, Box 1167, 

Transvaal, South Africa, Ifet41in#it; 
ddet. PcoL Bdwia E., l«ng llMdov^. tMM, 
ProlrinOr of Chemistry. ^ - 

CsMer, W. A. S., Ormldid^ LltlM Jlpor ttU, 
wick, Ohemiosi Manufacturer. V V ; ' 

Caldwell, Wm., Murray Sti^ PalsMy^ JT,®., 

OaBtH^m. S., Spring Forge, Pa„ Bji, piifc; 
Pulp Works Chemist 

Hury T.. Wart MdiaK'# 

Siaw, fiMtd, Wriisadd. aba^, ' i 

K., m, Bute 
Co., D.8.A.. 


€$aS^iSa^ mUOm tUtj 


Cimim BomI, 0mam : 

0ami^L(dM^. W, ^ Clte^ ^ 
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0.*l. CkteiDMk, J., 67. Kkig DenW* 

OnwB. fit. . Bdeu, XMoaaklM, Taoluusal 
• C^noBt 

31S80^ Ci.mpbdl, Andrew^ o/o Bum«h OU Ca, Lid., 

needtiw, Kangoon, Bimnah, A)Q#l 3 ^<Md Cftienitt. 

OtJl Cwnpb^, AroMbald, Berry lx>dge, Rugetey, 
Staff oxdehire, Teohnioal dkemiet. 

1802. Campbell, Aahley, Colonial Sugar Refining Co., 
Ltd., Yarraillle Refinery, Melbourne, Vic., 
Auatralia, Analytioal Chemist. 

1906. Campbell, Geo. H., 16, Spadina Road, Toronto, 
Owada, Manufacturing Cliemiat. 

1998. Campbell, Jaa. Eunyce, 22, Cambrito Street, 
Worcester. Masa, U.S.A., Chemical Engineer. 

1904. Campbell, J. H.. 41, Summit Street. Brooklyn, N.Y., 
tJ.S.A., Chemist. 

1801. Cambell, Kenneth F., M.Inst.C.E., 1, Peel Street, 
Huddersfield, Civil Engineer. 

1804. Campdon, A., Laboratory, 144. Wellington Street, 
Qlasgow, Chemist and Metallurgist. 

1887. Canfield, F, D., jun.. c/o Cuban Sugar Refining Co., 
Cardenas, Cuba, Sugar Refiner. 

1988. Canncm, J, C., Staverton House, Shoreham, Sussex, 
Analyst 

O.M. Camion, M., 26, Stormont Road, Gapham Common, 
S.W., Vinegar Works Manager. 

1881. Oaasiani, Eniico, 8, Palace Green, Kensington, W., 
Civil Engineer. 

1891. Carden, Albert J., Dunster House, 12, Mark Lane, 
B.C., DiatUler. 

1904. Carel, Prof. Hubert C, Laboratory. Univeraity of 
Minnesota, Minneapolis, Minn., U.S.A,, Chemist, 
(State Board of Health). 

1899. Carw, Arthur, The Groves, Graasendale Park, near 

liveipool. Chemist 

O.M, Carey, Eustace, The United Alkali Co., Ltd., 30, 
James Street liverpool; and (Journals) The 
Groves, Graasendale Park, near Liverpool, 
Chemical Manufacturer. 

1906. Carey. William G., Moulton Settlement, L^sian 
Mission, (?Hty Rood, London., E.C., Chemist. 

1004. Ca^ll, J. T., o/o Finlay, ]^emtng and Co., 
Rangoon, Burraah, East India Merchant 

0.1t Carlile, T., St Bryde’s, Dunblane, N.B., Chemioal 
Manufacturer. 

1896. Carlsaon, Hugo, Fagersta, Sweden, Analytical 
Chemist. 

1898* Carmiobael, Dr. H.. 176, Federal Street, Boston, 
Mass., tJ.S.A., Analytical Chemist. 

1896. Carmichael, Herbert, Bureau of Mines, Victoria, 

British Columbia, Public Analyst and Assayer. 

1884. Carmody, Prof. Patrick, Government Laboratory, 
Port of Spain, Trinidad, Analytical Chemist. 

1903. Cameiro da Cunho, J. M., Comp. Agricola and 
Meioantil, Rua do Apollo, 28, Pernambuco, 
Brasil, Manager. 

1897. Oamell, Wm. C., o/o Taoony Chemioal Works, 

^IMdesburg, Philadelphia, Pa., U.S.A., Chemiet 

0*M. Caro, Dr. H., C. 8 N. 9, Mannheim, Baden, Germany, 
TseImM Ghendst. 

1906, Caro, Dr. Kikodem, Meinekestraeee 20, Berlin, Ger- 
many, Anal^cal Chemist. 

1998. Osrpenter, C. C., South Metropolitan Gas Co., 709a, 
Uld Kent Road, London, &£.. Civil Engineer. 

1900. Carpenter, Frank B., 11. South 12th Street, Rich- 

mo^, Va., U.S.A.. Chemist. 

1900. Carpeifer, Harry B., o/o Lister’s Agricultural 
(Wioal Works, Newark, N.J., U.S.I. 

1808. Caq^ter, H. C. Harold. 11, Oak Road, Withing- 
ton, Manebester, Chemist and Metallurgist. 

1906. Carpenter.* P. H., Cawnpore Sugar Works, Cawn- 
pore, India, Analyat. 

0.1L Carpenter R. Forbes, PreaMoh, Qineneroft Gardens, 
West Hampi^, N.IVm OWef Iwpeetor under 
theAlksli, Ao.. WoMOi Acts. 

1994*^ Carr, H., Kelviii, ^uroh Avenue, Sidwp, 

and ( Jmirnidsi/ Bttrrou|hei, Wefkofne and Co., 

U&4L, laoieW (AmOriesn Oil and anpidy Ca). 



1986,' 'CaiTuthaia, Jf* 

1901* CaSoSr^^* Btoadway# WaptW, 

U*S*A., Mining )BttgilUMM:« 

1906. Cart, John Trevor, c/oldewrs* C. A* and 

O)., Heaton Wmrka, Kawoastle^on-T^, 

O.M. Carteighe, M., 180, New Bond Stiesi l«an^n, 
Pharmaeeutioal Ofaemha. 

1904. Carter, A., Cuba Strwt, Peton^ Wdfingtoo, Neu 
Zealand, Works Manager. 

1906. Carter, Robert A., c/o Roessler and Hasslaebei 
(hemical Co., Box 68, South Amboy, 

U.S.A. , Chemist, ^ 

1896. Carter, Stewart F., Glenlyon Dye works, Saylea 
ville, R.I., U.S.A., Superintending Chemist. 
1903. Carter, Thomas, 822, Soarr Hill, Bradford, Yorkp, 
Works Chemist. 

1886. Carter, W. Chas., c/o Dominion Iron and Steel Oo.< 
Sydney, C.B., Canada, Analytioal Chemist. 

1889. Corulla, F. J. R., 84, Rose Hill Street, Derby. 

Chemioal Manufacturer. 

1906. Cerveth, Dr. H. R., Niagara Electrochemical Co., 
Niagara Falls, N.Y., U.S.A., Works Menager. 
1906. Casaburi, Dr. V., c/o Ford Morocco Co., Wilmington, 
Del., U.S.A., Ijeather Chemist. 

1903. Caspari, Dr. W. A., 28, Coleehill Road, Teddiogton, 
Chemist and Physicist. 

1896. Gatlin, Chas. A., 133, Hope Street, Providenoe, 
RL, U.8. A., Chemist (Kumford Chemioal Works)* 

1896. Caven, Robt. M., University College, Nottingham, 

Lecturer in Chemiatry. 

O.M. Cawley, G., 25, Victoria Street, Wwtminster, RW*. 
Chemical Engineer. 

O.M. Cawl^, J., 278, Passolo Street, Newark, N.J., 
U.S.A., Analytioal Chemist. 

1897. Cawley, Thoe. A., British Gelatin Works, Now 

Bedford Road, Luton, Gelatin Manufacturer. 
19(X), Cay van, Llewellyn D, 927, West Monroe Street 
(Thicago, 111., U.S.A., Chemist. « 

1902. Cerasoli, Albnrto, c/o Di*. L. Mend, 18, Avenue Rd,, 
Regent’s Park, N.W., Engineer. 

1906. Chadsey, S. B., c/o International Harveeter Co., 
Hamilton, Ontario, Canada, Chemist. 

1891. Chadwick, Welter M., 24, West 8rd Street, Bayonne, 
N.J., U.8.A., Chemioal Works Manager. 

1894. Chaloner, G. W., 26, Eagle Wharf Road, Hoxton, 
N., Chemioal Manager. 

1901. Chamberlain, O. E., 103, South Kensington Avenue, 

La Grange, HI., U.S.A., Chemist. 

1902. Champion, Edmund C., 610, South Washingtozi 

Avenue, lola, Kansas, U.S.A., Chemist. 

O.M. Chance, A. M., Chemioal Works, Oldbury, noai 
Birmingham, Chemical Manufacturer. 

O.M. Chandler, Dr. C. F., Columbia Unlversi^, Wei< 
noth Street, New York City, U.S.A., Professoi 
of Chemistry. 

1893. (haplin, Dr. Edw. M., Public Analyst’s Laboratory, 
Wakefield, Yorks., Analytioal Chemist. 

1906. Chaplin, Wro. H., 18, Penywom Road, Earl’s Court 
London, S.W*, Wine Merohani 

1890. Chapman, Alt C., 8, Duke Street, Aldgate, B.C., 

Analjrtieal Chemist* 

1906. Chapman, Arthur J., Boronomere, Stanhop« 
Avenue, Church End, Finchley, N.^ Analytic 
Chemist. 

1906. Chapman, D. L., 10, Parsonage Road, Wltfaiagtoi^ 
Manohester, Demonstrator m Ohemistr^ 

1906. Cli^man, E. A., 2, Kensington Park, Btapieto* 
Riad, Bristol, Works Chemist. 

1903. Chwmsn, Geo. W„ Swift FertUiaw Wpl% 

I^dential BuBding, Atlanta, Oa., 
Superintendent ^ ^ ^ j 

O.ht Cbainnaii, Spencer, 36, Mark Lane, &0,p 
Manufaotuier. 

1884. ObarUer, A. C. J*, 6, Mbot Road, SbUtli 



CSi^^^os. W., m London Road. Sawhridge- 
****■ ’^‘rii i''® ®'?*' *““*** 

Qdtm.. U.S.A., Silk Manufaoturor’a Chemist. 
1880. Cheyii^ A. it, o/o Meeam Burgoyne, 18, Coleman 
«AAM rtLi Analjrtioal diemiet. 

1800. ®2. High Street, HoMaoy, N., 

. Analvtioal Ohemiflt. 

lW8.fGhilwBU. John, Post Office, Auckland, Now Zealand, 
Analrat. 

1906. Chi^nden, George, The PronoU Frost Co., Ltd.. 
Toronto, Canada, Chemist. 

1898. Ohdorton, A. F., 40*. Bolgrave Gate, Loioeeter, 
Manufacturing Chemist. 

189a Choriey, Jno. C., Bewsey, Oxford Road, Birkdalo. 
Lanca.^ Analytical Chemist. 

O.M. Christie, J., Levenfield, Alexandria, N.B,, Dyer and 
Printer. 

1903. CffiiisHe, John, o/o The New Explosives Co., Ltd.. 
, ^ ^ Stowmarket, Suffolk, Analytical Chemist. 

1906. Christie, Dr. W. A. K.. 

Technical Chemist. 

1898. Chnstison, Q^., Cremona, Cambridge Drive, 
Qiasgow, Engineer.* 

O.M. Clhn«tal, W. J., 7, West George Street, Glasgow. 
Ohemioal Manufacturer. 

1904. Chubb, H. M., Whorfedale Villas, Tadoaster, Yorks., 

Brewery Chemist. 

0.11 Church, Professor A. H., F.R.a, Shelsley, Kew, 
Surrey, Professor of Chemistry in the Royal 


189a Ohu^ Elihu D., jun., 63, Wall Street, New York 
CSty, U.S.A., Soda Manufacturer. 

1906. Church, Sumner R., o/o Barrett Manufacturing Co., 
17, Battery Place, New York City, U.8.A., 
Chemical Engineer. 

1896. CSaflin, Alui A., (Commuracations) Box 1189, 
Bouton ; and (Journals) Littleton, Mass., U.S.A., 
Bianufacturing Chemist. 

1900. Qainer, GuiUiam H., 46, Richmond Street, Fhiladel- 
{ffila. Pa., U.S.A., Chemist. 

1880. Qanahan, H. C., 79, Mosley Street, Manchester, 
Chemical Merchant. 

190L CSapham, Henry £., Laurel Bank, Wilsden, near 
Bradford, Yorks., Technical Chemist 

1901 Oai^ Geo. A., 008, Walnut Street Newtonville, 
Sum., U.S..4., Chemist 

1801. Oiapp, Mph R., c/o Standard Ammonia Go., Ltd., 
ligand Wharf, Old Ford, E., Ammonia Works 
SCamger. 

1889. piapperton, J., jun.. Analytical Chemist. 

1908< C9are, Henry, Hepsoott, Morpeth, Northumberland, 

, Schoolmaster. 

1905. Clark, Alfred N., Box 168, Wallaoeburg, Ont, 
Csdwda, Technical Chemist and Engineer. 

1900. dark, Allan J., o/o Homastake Mining Co., Lead, 
S. iMota, t7.S.A., Metallurgist. 

1904. Ctark, Arthur W., o/o Johnson end Johnson, New 
$kfiiisvlioit N.J., U.SiA., Ohoraist and B^teri- 
oSogist, 

1898. da^ Donald, Baiinadsle, Vtotoria, Australia, 
Dfreotor of School of Sitnea. 

lOOiA Mrtest. Ro:^ Technioal Institute, Salford, 

Aasiatant Lecturer in (hemisfry. 

imL dark, Ikaf. Friend E., Central University of 
Danville, Ky., U.^A., Professor of 

Ifiik *2^ Yaouam Varnish a^ 

VdieOdhil Ca* 0i Saview Ay«nue» Beat Nforwalk, 
SS UjOUU diiainuMd S^nfaotucec. 


1908 . ’CinSSWk,v/oS>^f 

i90fii 'K. 

1908. Ch^!^. ifetii. 

1908. 

Chemist ^ > ' 

1907. dark, Wm. H.. 102, Newport Road, 

Analytical Chemist f 

1903. dark. &. W. LigUs, 104, South Chnopgati 

burgh. Manufacturing Chemist ' ; 

1902. dark, Wm. Linus, Champkm Coated Panir 

Hamilton, Olilo, U.S. A.; Chemist ' 

1904. darke, A. a. 613-617, Eastern Avenue. TorO^hBl^' 

Canada, Leather Manufacturer. ‘ ‘ 

1891. darke, Goddwd, M.P.. South _ 

Hi)l, 8.E. ; and ( JournalB) 60-~64» % 

London, E., Drysalter. 

1903. dark^, Robt. W., (Journals) o/o dinioal Resemmi 

Association, Ltd., 1, Southwark Stieet^ Lood*^ 
S.E., (subs.) 3, Aberdeen Villss, dume Bml4 
Southgate, N., Analyst. , ; , ; 

1897. darke, Wm. B., o/o E^son-Swan U,E.L. Co., 

Ponders End, N., Electro* Chemist T V 

O.M. daudet A. 0., 6, Ckdeman Street^ FLO.; edfui 
(Journals) 9, Daleham Gardens, Hamjirtea4i" 
N.W., Metallurgist * ' 

1889. Claus, Wm. H., o/o Claus and Bee, dayton, 

Chester, Manufroturing Chemist ^ 

O.M. dayton, K. G., Chemicaf laboratory, 83, Holhimi 
viaduct, London, E.C., Consulting Chemist . < 
1895. da 3 rton. Dr. G. C., Etonfield, WavertteS, liverpedk 
1891. Clayton, J. W., o/o OUyt^ and Joweitt, 
Concert Street IJverpool, Essence Dlstfllse. 

1894. da^n, Robt H., Woodieigh, Blaokfleld Xmk^' 
Kersid, Manchester, Chemist 
1905^ dayton, W. K., Royal Victoria Tsrd# B^^tfi0i4<^^ 
S.E., Superintendent 

1007. dement Leonard, 13, Champion Park, DenmiM^ 
Hill, Ix>ndon, 8.E., Chemist. 

1898. domes, J. H., The Bracken, Newqui^, Odmwull '''t 
1886. deminshaw, E., Alkali Works, Oldbury, liiW 

Birmingham, Technical Chemist. . „ / 

1883. Clemons, G. H., Cudbear Street HunSlet RdNtr 

Leeds, Dyeware Manufacturer. ; .,v 

1884. derk, Dugald, 18, Southampton Buildings, OhsiiiMil^ 

Lane, W.C., Engineer. 

1899. Cleveland, D. B., 1403, First National Benk 

Cmoinnati, Ohio, U.S.A., Chemist, 

1905. dexton, Thos. J., 280, Congress Street 

1906. Clinocd, Jo»., Ivy Houw, Rtvatbaiy, jmw I wMW' 

Bold. Caiemirt. . , , 

1900. Uifford. Wm.. Sevwe OutbU WoeJw V8iW*. 

hampto, Sewage Works Hansger. , 

O.M. doud, T. C., 4, Llwd*s Avenuei, 

London, B.C,, Metallurgist. W iij# 

O.M. dowes. Dr. F., 40, Oaven Street 
W.C ; and tiie Grange, Odl^ 

S.E., Chief Chemist IL 0 .OX 
1891. dutton. J. H.. Elliott’s Metal Oo„ Ud*, 

^ B.S,0„ Carmarthenshire, Ase^v 
1900. CJlymer, Wm. R., 0/0 NaUonal t 

land, Ohio, U.aA., Chemist ^ 

1899. Coatee, Chaa, Ev, juiu, Loulisiaith 
Baton Rouge, U., U.r ‘ 

Chemistry. 

1888. Coats, Jno^ T., 100* Rroughtop Elmhti 
Manufacturing 

1893. Cobb, Jno. W., Fsmley 

Teohbjlpal Assistant tp 

1904. OoMe30#inbert ^t08, iS3f 

elsoo, 0al„ 17^ A,, CheUm. 

1894, Co^nto, , Dr. Vhm Cellege of i; 

> Wmt/Aaih " * 

/whifwf -T 
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IML Oo<toiie> A. Lvade* % ObarbiStvoet* Bbiton, lUti., 
U.8.A.» CleA (Oooiuruw CMiimw Oo.). 
i^l^L Ck>ckbaro, John A«» Ardeer^ 8tev«iiitcm« Aynhiro* 
Annlytioai CShemif t 

1802. Cooking, Allan T,, Oorhampton Hovaa, Motxc Oaiu, 
Sutton ColdMd, Ammunition KaHuilaoturer. 
1006. Coen, Ohaa. S., 110. Bant Rivar Sirfiet, Hydo Rark, 
Majw., U.S.A., (Ml Chonust. 

1900, Coffman, Herbert, 314, Eaet Seneca Street, Ithaca, 

N. Y., U.8.A., Cement Works Chemiat. 

1008. Cofman-Nicoreeti, J., 24, St. Gahrier# Road, 
CrioUewood, N.W., Cliomiet. 

1908, Cdugeehall, Dr. G. W., Chestnut Street, Dedham. 

mass., XJ,6.A., Chemioal Manufacturer. 

1887. CoghUl, P. de Q., Borax Works, Old Swan, liver- 
pool, Technical Chemist. 

1884. CoMwell, W. B., Syracuse, N.Y., U.S.A., Chemical 
Engineer. 

O.M. Cohen, Dr. J., IS, Cardigan Road, Leeds. Analytical 
Chemist. 

1807. Cohn, Alfred J., 122, East 74th Street, New York 

City, U.S.A., Chemist. 

1901. Cohn, Sigmund, 13. Dutch Street, Now York Gty, 

U.S.A., Metallurgical Chemist. 

1904. Cohoo, Prof, W. P., 110, Park Rood, Toronto, 
Canada, Professor of Chemistry. 

1903, Colbert, W., British S.A. Dynamite Factory, 
Modderfontein, Transvaal, Analytical Chemist. 
1801. Colby, Albert L., 217, West 110th Street, Now York 
City, U.S.A., Metallurgical Engineer. 

1890. Colby, E. A., Baker Platinum Works, Newark, N.J., 

tJ.8.A., Metallurgical Chemist. 

O.M. CJolby, W. H., Carreg-wen, AberystUith, Wales. 

1893. Coleman, W. H., 78. Egerton Road, Withington, 

Manchester, Tar Works Chemist. 

O.M. CoUens, E., Vinegar IVorks, Stourport, Worcester- 
shire, Manager. 

1906. Collett, John H., Hillheld, Gloucester, Chemical 
Manufacturer. 

1887, Collett, J, M., Hillfield, Gloucester. Chemioal 

Manufacturer. 

1901. Colley, Bernard T., c/o Velardena M, and 8. Co., 
Velardena, Darengo, Mexico, Assayer. 

1908, Collier, Pierre, Companhia Industrial Pernambuoana, 
Pernambuco, Brazil, Civil Engineer. 

1898. CoUin, Dr. C. A-, Ferguslie Thread works, Paisley, 

• N.B., Textile Chemist. 

1808. Collingridge, Frank, 78, Fountain Road, Edgbaston, 

Birmingham, Chemist. 

1883. Collins, J. H., Crinuis, Par Station, Cornwall, 
Technical Chemist. 

1899. Collins, 8. Hoare, Armstrong College, Newoastle-on- 

T3me, Agricultural Chemist. 

1888. Collins, W. Hepworth, c/o Edw. Wihl & Co., 17, 

Nicholas Street, Mant’ihester, Analytical Chemist. 

1899. Collis, Walter T., 89, Greenfield Road, Harbome, 

Birmingham, Chemist. 

1891. Cblman, Dr. H. G., Elmside, Worcester Park, 

Surrey, Analytical Chemist. 

1892. Colq^ahoun, Lewis, o/o South African Explosives Co., 

Modderfontein, Transvaal, Analytical Chemist. 

1894. Colquboun, W., Piss Penyddol, Bersham, near 

Wrexham, North Wales, Engineer. 

1901. Colwell, J. Kear, Finsbury Town Hall, Roseb^ 
Avenue, E.C., Analytical and Consulting Chemist. 

1900. Cumber, A. W., Suramangalam, Salem District, 

South India, Manager (Magnesite Works). 

1900. Oomey, Arthur M.. 12, Pearl Street, Bolton, Ma«i., 
. D.S.A., Teehnicai Chemist. 

1900. CloinptoA, Hiss N. J„ tahrary, Vpiversity of 
Nebraska, Lincoln, Nob., tl.S.A., librarian. 

1899. Gonant, Ibtneis M., Meganaett^ Maes., D.S.A., 

OheMiffal Endoeer. 

1900. Oondit, Louis C„ Chemical Lab<iratory, B. and 

O. R. R., Mount eSfure, BaltiiUfire, Md., U.S.A., 

(8ieinist. . ' 

1901. tbimh* J|«., 12, KJddepor© Gardims. Hampstead, 

N.W., Govowmient Ajudyit 

Asrtimif 8t. Det^t, 


1888. Oonnorv 0. CU 4, X&mi, MMi 

Ohemisi* ^ 

189L OonradsofUi Pontui B(., Galenk (Ml Works, 

Piw, V.S.A., Anidytinil Oaemltt. 

1906. CTonrau, Oliver, l^ar Estate ** La Grarife,** St 
CVolx, Danish West Indiea. Admhiiiteiitot. 

1889. Conroy, Dr. Jaa. T., Adirondack, Orassendale Park, 

Liverpool, Chemist. 

1887. Oonstahfe, W. H., (Jourhala) Australian Alum 

Works, Runcorn ; and (oommuhioatioi^ Rivera* 
dale, Dee Banks, Chester, Analytical Chemist. 

1902. Converse, W. A., Rooms 226—224, Postal Telegraph 

Building, Chicago, 111., U.S.A., Chemist. 

O.M. (hok, H. J., The Firs, Y^oodiord Green, Esset, 
Soap Manufacturer, 

1903. Cook, Jas. W., London and Provincial Dye Works, 

Hackney Wick, N.E., Dyer. 

1888. Cook, Jno. J., Atlas Foundry, St. Helens, Ijmca- 

shire, Ironfounder. 

1898. Cook, Thos. Alex., East London Soap Works, Bow, 

E., Soapmaker. 

1899. Cook, Walter G., 9, Hendon Lane, Fbchley, N., 

Analytical Chemist. 

1891. Cx)oke, Arthur W., c/o Brotherton and Co., Ltd., 
Holmes Street, Dewsbury Road, Leeds, Analytical 
Chemist. 

1904. Cooke, W. Tement, The University, Adelaide, 

South Australia, Lecturer in Chemistry. 

1901. Cooper, T. S., 36, Demesne Road, Alexandra Park, 
Manchester, Calico Printing Chemist. 

1891. Cooper, Walter J., The Elms, Lower Penarth, South 
Wales, Cement Works Manager. 

1906. Cooper, William, PiAclio AnalysCs Laboratory, 
67, Surrey Street, Sheffield, Analyiioal Chemist. 

1897. Cooper, Wm. R., 113, Tulse Hill, (S.W., Electrical 

Engineer. 

1890. Corcoran, Bryan, 31, Mark Lane, London, E.C., 

Chemioal Engineer. 

1887. Cordner-James, J. H., Finsbury House, Blomfield 
Street, London, B.O., Mining Sngin^. 

1906. Cormaok, Wm., o/o G. Nelson, Dale and Oo., Ltd., 
Emteote Mills, Warwick, Chemist. 

1899. Comelison, Dr. Robt. W., Bloomfield, N.J,, U.8.A., 

(yoniulting Chemist. 

1906. Cornwell, R. de Vere, Salisbury, Rhodesia, Chemist. 
1903. Corr&a de Brito, Dr. L., Rua do Coxnmeroio, 8, 
Recife, Pernambuco, Brazil, Civil Engineer. 

1889. Corrio, David, c/o Nobel^s Explosives Co., Lid., 

Polmont Station, N.B., Technical Chemist. 

1903. Cortright, R. M., 20, South Centre Street, Bethlehem, 
Pa., U.S.A., Assistant Chemist 
1894. Ck)ste, J. H., 40, Craven Street W.C., and 
(Journals) 64, Aloonbury Road, Upper (Aapton, 
N.E., Analytical Chemist 

1891. Cotton, W. f., Hollywood Roebuck, Oo. Dublin, 

Gas Works Manager. 

1900. Cotton, Wm. H., 16, Hauptstrasse, HOebst a/Bdain, 

Germany, Chemist 

1006. Coutx), Miles, 46, Millarbam Lane, Waterfoot, near 
Manchester, Chemist. 

1898. Coupe- Annable, H. W., o/o Tuwten and Rare 

Metals Co., (Queen's Road, Mitersea, S.W., 
Chemist 

1884. Court, Hey wood, 67, Surrey Street, Bheffieldt 
Analytical (hemiit. 

1898. Courtney, Samuel, 87, The Mount, Belfast, Irelsod, 
Manager. 

1804. Cousins, W. J., 17, Temple Chambers, Temple 
Avenue, E,C., Consulting Chemist and Dimotor. 
1906. Cowan, D., Bridge House, Bridge Road, 

Millwidl, eT, Manager, DesUveristiig Worki. 

1903. Cowan, Wallace, 6, Salisbury Read, Edl#ur|^, 

Analytical Chemist. 

1893. Cowan, W. J., 12, Park Avenue, Wood Gfse% 
Fine Colour Mannlaoturer. 

1897. Cowburn, Arthur W,, 29, Prkiosee Btfeel^ Mm* 
ehetfler, Chemioal Hejmhantf end J»el#iloet 
Ohemiek 

1904, Cowe^ Harvey D., 10L Mm K.IT,, 

An Chemist 



i*6B. Ob^ EtoMM »«a 8S8k Htorfide. Du 

M "■“•*•> Airtitaat ObamW. ' 

MM. Oownlw, A. J 228, Baity Hoad, DolwIOh, ft*., 
Analytioal Cueinift. 

IWl. 0»wper<Ck>lM, Skerftrd Oibom, Qrosrenor Mantkmi, 
Vlojoria Street, Weetminiter, 8.W., Metalltirgioal 


Cox, Hfttold N., 898, McDonough Street, Brookism, 
N.Y», U.S.A., OhemiHt. 

Oo^ B«al. 0., City Uboratory, 17, Owtlo Street, 
Dublin, Analytical Chemist. 

Craig, Qeo., Chenfioal Laboratory, 05, Bath Street, I 
Qmgow^ Technical Chemist. 

Craig, Thos. X, Cathkin View, Clinoarthill, Kuther- 
glen, N.B., Chemist. 

Cramer, A., jun„ 882, East 20th Street, Paterson, 
N.J., U.S.A., Chemist. 

Crane, Fred. D., 28, Hillside Avenue, Montclair, 
N.J., U,S.A., Consulting Chemist. 

Ckane, Jasper E., o/o The Arlington Co., Arlington, 
N.J„ U.S.A., Chemist. 

OranOeld, Wm., 11, Avondale Place, Halifax, Yorks., 
Teacher of Chemistry. 

Oranmer, Ridgeway, 170, 88th Street, Bay Ridge, 
Brooklyn, N.Y., U.S.A., Chemist. 

Craven, Alfd. B., 91, Fielding Terrace, Armley, 
Leeds, Anal^ioal (demist. 

Craven, Chaa. £., Oak Villa, Bramley, near I^ieoda, 
Dyer. 

Craven, Jas, c/o Colombia Creosoting Co., Shirley, 
Ind,, U.6.A., Chemist. 

Craven, J» A., 119, Town Street, Armley, JLieeds, 
Chemist. 

Craven, Jno., jun., o/o Dominion Tar and Chemical 
Co., LM., Sydney, C-B., Canada, Chemist. 

Craven, John L, P. 0, Box 3668, Boston, Mass.. 
U.S.A, Chemist and Salesman. 

Omw, John, 16, Cadogan Street, Glasgow, Dryaalter. 

Crawford, D., Langdale’s Chemical Manure Co., 
Ltd., St. Lawrence, Newoastle-on-Tyne, Mana^rer. 

Orawshaw, E., 26, ToUington l*ark, London, N., 
Dye Merchant. 

Crayen, Dr. Gustav, 364, West 23rd Street, New 
York City, U.S.A. 

Crean. Jno. F., 26, Abercromby Square, Liverpool, 
(Ml Refiner. ^ ^ 

OreMwell, C. G., Brmyngarth, Ashtead, Surrey ; 
and 9, Bridge Street, Westminster, S. W., Chemist. 

. Cribb, Cecil, 136, Shaftesbury Avenue, London, 
W., Analytical and Consulting Cbemist. 

. Oighton, W. H.. 138. Evering Road, Stoko Newing- 
ton. N., Chemist. 

. Griper, Wra, R., o/o Messrs. D. Weidie and Co., 
Konnagar, near Calcutta, India, Manufacturing 
Chemist, . , „ . « 

. Oroudale, Dr. Stuart. 1674, York Street, DenTer, 
Ctolo., U.S.A., Mining Engineer and Metallurgist. 

. Cronquist. Prof. A. Werner, StorksunJ, Stockholm. 

Sweden, Inspector General of Explosives. 

. Oonquist, G. W., Hyllinge, Orufva, Sweden. Fire 
Bnok Works Manner. „ „ . . »» u 

Crookes, Sir Wm„ F.R.8., 7, Kensmgt^ Park 
Ga^ens, Netting Hfil, W., Analvtiod Chemist. 

. Crosby, Thos., Llanelly Steelworks, Llanelly, South 

a!^*^ Bidston R<^ 
bead, /Journals) o/o Prof. B, Moore, Bloohemioaj 
Dept, The University, liverpool. Analytical 
> ^mist and Assayer. 

CkoffieW, Capt. 0, R., Volunteer (Quarters, Sankey 

iC Square, London, W«v,# Hrowssor 


1884 . mrnii 

1909. s/o -Jot' 

CorWiimingtoiL DdU, UJaA,» DsWgO' i 
1893. CrowtlMr, Rdw.^ Woodbuid 

lieedSf Dyer. ^ 

1888. Orowtbar, Horace W., Tim BasohM,Wiii33Rl^^ 
Technical Ohamist* 

M98. Orowthar, J., Tmuta Etniwsa Minbw./^ 


Marittlma, Toscana, ltaW» Mot4iUtt||pL % C ^ 
1906. Crowther, R. E., c/o Mark iTetober aoa ^ 

Moss Lane, Wbitefteld, hlanohestar, iC^i^ih v 
1884. Crowther, Walter M., (^emioal Wostt ’ - ’ ' 

near Leeds, Manufacturing Chemist. ' / 

1884. Orumbio, W. D., 146, Waahingtoa 

Orange, N,J., U.S.A., Anal 3 rtmal OhstiM 
1906. eraser, I)r. Fred. Van D., o/o Union 

trid^e Co., Bridgeport, Conii,,^ U>S.Am f 

1902. Cr^hf^*.. 3, Westcombe Park Road, Blfmkhaa^ 

S.E., Toohnioal Cbemist. \ 

1892. Cullen, Wm. Dynamite Factory, ModdefibildMI. ^ 
Transvaal, Chemist , . - 

1903. Cullen, W. H., The Castner-Kettnor iOtiili ^ 

Ltd.. Wallsend-on-Tyno, Engineer. t u« t 

1897. Culmaun, Dr. Julius, o/o G. Biegle ood Cp;.» Wi 
Duane Street, New York City, U.S.A., 
and Adourist. 

1005. Culver, Ralph F., 16. Quincy Street, North AAli^ 
Maas., US.A., Chemist ' 

1883. Cuming, James, jun., Chemical Woriw, YaWfAWIi# \ 
Melwume, Australia, Chemiosl And ’ 

Manufacturer. ^ 

1906. Cuming* R> Burns, Currie Street, AdtUido, Bonln 

Australia, Manufacturing Cbemist. ^ 

1897. Cuidifie, Albert J., Olaytonfield, C3ayton*b*Wo<)|4|| ^ 
• Chorley, Lancashire, Oalioo Printor. 

1907. Cunningham, James E., Minas Pefta dot 

Pro Vinci a de Huelva, Spain, AjaalytiOdd (yhoihillit 
1906. Cunnington, Alfred V., c/o Brunner, Mbnd iM/ 
Co., Ltd, Northwich, Cheshire, CSieiidoal 
Manager. ' ' ' w • tn-/ 

O.M. Curphey, W. S., 7, Der^ Crescent, , 

Glasgow, Alkali Works mspeotor. 

1902. Currier, Edw. Eug., 74, Fremont Avsn^, 

Mass., U.S.A., Chemist ' v 

1898. Curtis, Marvin. lOH, Front Street, Sait ; 

Cal, U.S.A., Wine Chemist ^ 

1903. Cushing. Robt. P., c/o Kistler, Jduk 9t Co,, 

Haven, Pa,, U.S.A., Chemist ^ 

1902. Cutbush. Chas. G., 149, Westcombe liiR^ 
heath, S.E.. Electrical Engineer. 

1899. Cutler, Fred. F., 183, Essex Street, RdlAmt 

U.g.A., PubUshor. * 

1904. Cutts, Henry K, 86, Fulton Street, NpW \ 

U.S.A., Teohnioal Chemist 


O.M. Daoie, J. a. 8o*p Woriei, aV‘» 

. Manufaoturer. . ^ 

1906. D^ins, F. B., Washburn 
U.iA., Professor of 
1897. Dains, Herbert H., c/o J, m 


Bwynry, 0^ 


’ • OSurt, London,, BiC, 

1905. Data); Va^l Premji, Ne|»im 
■ Hill. Bombay. Lecturer' 


1901 Dale,«MWavmleyTerrAiob;HE0ddlil^^ 
'INM&ioiat OhemlAh. ' ' *• Ji' 

^ 1907. 89<»'St»^ 


jtto? jrotmNAt or ^ {Mxaienr <» oaBMiOAt nmiagOT;. 


Diuiker* Dm. J., 247, Atlantlo Avenue, Boston, 
^ Mass., U.8.A., Dyestufl and Ohemioal Mannfao- 
tufer. 

1006. Banker, Fred E., 73, Sawyer ATenue, Borohestcr, 

32Abs., U.S.A., Salesman {Oakes Manufacturing 
Cq.). ^ 

190B. Ikumnenbauni, Br. H., National Ammonia Co., 
Frankford, Philadelphia, Pa,, tJ.S.A., Secretary 
and Treasurer. 

1902. Bamdger, Jos. L., 269, West U2th Street, Now 

Yow Gty, U.S.A., Anal 3 rtioal Chemist. 

1886. Darby, Jno. H., Brymbo Hall, near Wrexham, 

Ironmaster. 

1804. Barling, 0. A., P.O. Box 3720, Johannesburg, 
Transvaal, S.A., Metallurgical Chemist. 

O.BL Barling, W. H., 26, Borer Street, Manchester, 
Aniuytioal Chemist. 

1887. Davenport, Dr. B. F., 161, Treraont Street, Boston, 

Mass., U.S.A., Consulting Chemist 

1900, Davidson, Alex., jun., 8, Traquair Park, Corstor- 

phine, Midlothian, N.B., Analytical Chemist. 

1899. Davidson, Charles, 328, Golfhill Drive, Dennis- 

toun, Glasgow, Analytical (-hcmist. 

1905. Davidson, Frank A., 182, Mount Vernon Street, 

West Roxbury, Mass., U.8.A., Pharm. Chemist. 

1901. Davidson, G. M., Cliioago and N.W. Railroad 

Shops, P.O. Station E., Cliioago, 111., U.8.A., 
Chemist 

18$3, Davidson, J. E., 40, Percy Gardens, Tynemouth, 
Chemioai Manufacturer. 

1891, Davidson, Richard, 133, Victoria Road, Dundee, 
Oil Merchant’s Clerk. 

O.M, Davidson, R, Holden, c/o United Alkali Co , Ltd., 
Ammonia Soda Worlw, Fleetwood, Manager. 
1904. Davidson, Bobert, c/o Dalgety and Co,, Ltd,, 1.6, 
Bent Street, Sydney, N.S.W., Australia. 

1906. Davidson, Thos. A., o/o Naylor Bros., Varnish 

Works, Southall, Middlesex, Chemist. • 
1906. Davison, Dr. Wm. B., City Gas Works, Saltley, 
Birmingham, Chemist. 

1889. Davies, G. W., 8, Spring Hill, Stockport, Chemioai 
Lecturer. 

1906. Davies, Harry R., 68, Hamilton Street, Roadville, 
^ Mass., U.8.A., Chemist 

1898. Davies, Herbert E., The Lalioratory, 28, Chapel 
Street, liverpool, Analytical Ciicruist 

1007. Davies, James, 16, Suffolk Street, Roiherhithe, 

London, S.E., Scientific Apparatus Maker. 

1896v Davies, Llewellyn J., 103, Imte Road, Cardiff, 
Analytical and CtmsuHing Chemist, 

1866. Davies, M. Lloyd, North Amerioan Chemical Co., 
Bay City, Mich., U.S.A., Alkali Works Manager. 

1897. Davies, Sami. H., o/o Rowntree and Co„ Ltd., 

Cocoa Works, York, Research Chemist. 

1903. Davies, Thomas, 66, Wellesley Street, Toronto, 

Ont, Canada, Manufacturer. 

1900. Davis, Arthur C., 2, Downing Grove, Cambridge, 

Cement Maker. 

O.M, Davis, A. E., Pern Bank, Hawarden, Flintshire, 
Analytical Chemist. 

1901. Davis, Bernard F., o/o Borneo Co., Bidi, Sarawak, 

Metallurgioal Engineer. 

1902. Davis, Charles B*, c/o National Brewers' Academy, 

40?, West 23rd Street, New York City, U.S.A., 
Teol^oal Chemist. 

1902. Davis, Bmeison, 30, Watson Street, Detroit, Mich., 
U,S.Af» Chemist. 

1898. Davit, Fred., 61, Imperial Buildings, Ludgate 

drouB, London, B.C., Consulting Chemist 
Davis, George E., 266, Strand, London, W.C., 
C9iemioal Engineer. 

O.SL Davis, H. uovernment Laboratory, Clement’s 
Inn Paatagtr Strand, W.C., Am^ytic^ Chemist. 
1906« D|LVis, V. P., c/o American Sheet and Tin Plate Co., 
VMstgrilt, Pa., U.S.A., Chemist. 

Bnvit, A., 8, l^nenlngtoii Maoaionii, Rostrevor 

; Rf>ad; f 8,W., Chemist, 

Aleat Vom^ 219, PSeasant Street* 
V' " ‘ -BjmntuiJ ,11^ Obetaioal 


1900. Daw, FM W., Alexander atee, Mbbw 

Metidliirgioal Chemist 

1903. Bawet, Aifhur W„ 8, Mt^ton Htet* 

N.y., U.aA,, C&emist 

O.M. Dawton, 0. A., 40, BusttU Road, Seftott Ptrii 
Liverpool, Teohnical Ohezniit, 

1886. Dawson, W. H^wood, British Alittrin Co*, Ltd. 
Biivertown, E., and (Journals) 187, Bmtoi 
Road, Woolwich, S.E., Teohnioal Chemist 

1901. Day, Dr. David T., U.8. Geological Survey, Warib 

ington, D.G., U.S.A., Geolo&t 
O.M. Deacon, H. Wade, 8, tlUst Road, Liverpool ; am 
(Journals) o/o F. W. Wright 2^ ™l Hous 
Lane, Widnes, Alkali Manufacturer. 

O.M. Deakin, H. T., Dewhurst, Egerton, near JBlAtOB 
Dyer. 

1903. Dean, Harry, 23, Spinkfield Road, Birkby, Hudden 
held, Chemist. 

1906. Dean, Harry, Armstrong College, Newoastle-on 
Tyne, Demonstrator. 

1899. Deane, Leopold M., 6, Whitehall Road, Rugby 
Explosives Chemist. 

1906. Dearman, E., o/o The Lavers Manufacturing Co. 
Ltd., Woolwich, N.S.W., Australia, Tar DU 
tiller. 

1892. Deaville, B., Beech Avenue, Nottingham, Manp 

faoturing Chemist. 

1903. De Blois, W. H., c/o General Chemical Co., Hudsoi 

Heights, N.J., U.8.A., Chemist. 

1899. Do Castro, J. Paul, Lq|)oratory, Effingham House 

Arundel Street, Strand, W.C., Consulting Chemis 
and Asaayor. 

1902. De Cow, J. A., 14, Sun Life Building, Montreal 

Canada, Chemist 

1893. De Gerok, Maurice, Heule-lez-Courtrai, Belgium. 
1884. Deering, W. H., Chemioed Depturtment, Roys 

Arsenal, Woolwich, B.E., Analytical Chemist 

1900. Doerr, Noel, Blairraont Berbioe, British* Guiana 

Analytical Chemist 

1902. Deghute, Dr. Jos. A., 247, Harrison Street, Bttrak 
lyn, N.Y., U.8.A., Chemist 

1901. De Jonge, Cornelius, 36, Doughty Street, Brooklyn 

N.Y., U.S.A., Pharmaceutical Chemist 
1893. Delahayo, Philibert, 106, Rue St. Lasare, Paris (IX.] 
Gas Engineer. 

1901. Delany, Chas., o/o Elliott Bros., Ltd., GOonnel 
Street, Sydney, N.S.W., Australia, Chemist 

1888. Dempsey, Geo. C., 166, Market Street, Lowell 
M^., U.S.A., Chemist 

1904. Dempwolf, Chas., jun., 713, South George Street 

York, Pa., U.S.A., Chemical Manufacturer, 
1899. Denham, Wm. S., 2, Kelviuside T«rraoe North 
Glasgow, Chemist. 

1891. Denison, Joseph R., J.iingholme, Heaton, Bradford 
Yorks., Ani^tioal Chemist. 

1898. Dent, Dr, Fraukland, Government Analyst’] 
Laboratory, Singapore, S.S., Consulting Chemist 
1906. Derby, Wallace G., o/o Nichols Copper Co., Laure 
Hill, New York Gty, U.EA., Assizer, 

1901. Devas, Dr. Ernest W., Fairview, Hale Grove 
Edgwaro, N.W., Teohnioal Chemist 
1906. Deverell, Louis C., o/o Straits Trading Co,, Ltd, 
Singapore, S.S., Chief Chemist. 

1898. Dewar, Alex. H., e/o The Linoleum Manuliaoitixlni 
Co., Staines, Middlesex, Chemist 
O.M, Dewar, Sir J., F,R.a, Royal Institutkm, A]b«al 4 ik 
Street, W. (Journals) ; and 1, Soroppe Yervaoe 
Cambridge, Profess<^ of Chemistry mm Phyales 


1889. Dewey, Fred. P., Lanier Heights, Washkigtmi^AX 
D.S.A,, MetallargUt 

1904. Dewhirst, J. A., trough Labqratcny, HeUfftX 
Yorks., Analyst 

1891. De Wilder P., 1, Quai du lAmhik, Ottim, 
Switzerland, ProieesAr of CbemisM. 

1908, Diamond, Wm., o/o $im(m^Oaihn|L Lid,* SsgVDS 
CbUiei^ near Baimri^y, 

O.M. IHMim Kdikbnr«^ Mmiiimmi 
S.W, f and (Jokheb). 

Downs Road, - - - - 
Chemist. 








^ ^htaT^m^UmdM. a, 

M. Dltt » wXt.'lSfK.S^, 

Street, B.a, Seoretary. 

IWOft. 0. J., 66, Lyham Road, Brixton, 

Analytioal Ohemiat. 

im* jftof. Judaon C., University of Wis- 

oonaitt, Madtson, Wis., U.S. A., Profewor of Ohem. 

iatcy. a 

kMS, ,PiolMrsm, E. N*, 141, Broadway, Now York City, 
\ ^ iAwyer. 

aM» BqoiuiImoii, a. J., 67, Lewishatn Hiirh Itoad, Now 
Xkim, S.E., Tar Distiller. 

m Dl^inaon, Cyril, Abbotsford, Hollyoroft Avenue, 
N.W., Analytioal Chemist. 

iSftS. Biokson, Samuel, 2, Broadway, Westmbster, 8.W., 
Analytical Chemist. 

i899. BieokmantL, Dr. Otto, 1182, Harrison Avenue, 
Cincinnati, Ohio, U.S.A.. Chemist. 

1901. Diehl, Oscar 0., o/o Saginaw Salt Co., St. Charles, 
Mich., U.S.A., Chemist. 

[894. Diestel, Wm., 128, Duane Street, New York City, 
U.S.A., Dyestuff Impo rtcr. 

[906. Dillon, Fred N,, 16, Prospect Street, Fitchburg, 
Haas., U.S.A., Engineer. 

.898. DiHon, Wm., Highneld, Wetherby, Yorks, Oil, 
Colour, and Varnish kfanufacturer. 

>.M. Divers, Dr. B., F.R.8., 8, Canning Place, Palace 
Oate, Kensington, W., Professor of Chemistry. 
908. Divine, Robt. E., o/o W. E. Garrigucs, Fo<jt of 
T^ib Strei^t, Detroit, Mich., U.S.A. , Chemist 
899. Dixon, Fred W., 667. West 144th Street, New York 
aty, U.S.A., Dyer. 

888. Dlxom Prof. Harold B., F.R.S., Owens College, 

Manchester, Frofesior of Chemistry. 

88A Dixon,' Wm., 102, Spring Street, Bury, Lancashire, 
Soienoe Blaster. 

902. Dixon, Wm. A., 07, Pitt Street, Sydney, N.S.W., 
Australia, Public Analyst and Aasayer, 

892. Dobb, Thos., c/o J. T. Dobb A Son, West Bar, 
Shield, Pharmaoeutiottl Chemist. 

KIC. Dobbie, Dr. J. J., F.RS., Royal Scottish Museum, 
Chambers Street, Edinbu^h, Director. 

901. Dobbie, Jas., Laurel Bank, Broomfield Road, Ayr, 
H.B.» Tanner. 

l. M. Dobbin, D[r. L., Chemical Laboratory, University, 

Edinburgh, i^fessor of Chemistry. 

006. Dobson, Samuel, 22, Dangan Road, Cambridge 

Park, Wanstead, N.E., Paint Works Manager, 
890. Dodd, A. J., Heathffeld House, Belvedere, Xeut, 
Works Manager. 

889. Dodd, W. Ralph, Trederwen, ViUage Road, Enfield, 

Middlesex, Oheixfical Works Manager. 

908. IBodde, Thos., o/o Rookitt A Sons, Ltd., and 
(Joumala) 8, Morrill Street, Holdernees Road, 
HuU, Works Manager and Chemist. 

NXl, Dodge, Dr. Francis D., 291. Henry Street, 

Brooklyn, N.Y., U-KA., Chemist. 

007. Dodge, Frank 6961, E^^gem&n Street, Tooony, 

Pk., U.S.A., Chemist. 

008. Dodswm^ Walter A., Journal of Commerce, 32. 

Broedway, New York City, U.S,A, Editor. 

I89» Wm. F., o/o Acker Process Co., 

Fans, N.Y.. u!s.A., Reseorch Chemist. 

m. KtohmTS^, m a Messrs. Sharp and Dohme, 
^ J^iwSlL Md., U.8,A, Manufacturing Chemist. 

008. mSS* H.» Dnnoik, Grappenhall Road, Stockton 
; Wiixington* Chemist. 

009^ Vo tJ.S. Geological Survey, 

^ %p., U,S.A,. Ch^t. 

09ti Westport Oenh., U.KA., Mann* 

' [r^r^ [/SeswW'Of'imk^i^bi nnd Antisept^ 

n; [^anooii JuviWStifeet,> 

OoMHog CSmmiii ' ' 

%ik: 


, 



\ 



*•$ 


iftoa 

1M3l 

1«0& Donnitfe.!!^ 

The t?iuT«nnty, liij 
Chemistry 

1886. Doolittln; '^^Orrin S., o/o Setnbt 
WllUnm Street, New Y6rk Oit 
1906. Doolitile, Rosooe E., 17, Sonih 1 
N.J., U.8.A., Chemist 

1800. Dore, Jas., Copper Works, High Slibei 
hy-Bow, E., DiatUler's l^tneer* 

1896. Doremus, Dr. Ohas, A., 68, We«t 

New York City, U.S.A., ProfeCiCf of dhk — 

O.M. Dott, D. B., Rayenslea, Mns^elburgh, N,F.r 
Analytioal Chemist 

<906. Doty, Henry D., o/o Manhattan Robber Manndb^t 

luring Co., Passaic, N..I., U.S.A., Ohetniiit . 

1897. Douglas, Geo., Heather Bank, Bingley, YWkik, Dg^ 

1894. Douglas, Loudon M., 3, Lauder Rood, BMinbniVji^' ! ; ' 

Chemical Manufacturer. ^ 

1884. Douglas, William, Diamond Plantationi XBenmra^ ; [[, 

British Guiana, Chemical Enghieer. ; .j 

1000. Doulton, H. Lewis, Royal Doulton PoiteHilb v, 
Lambeth, S.E., Potter. , i j 

im. Dow, Dr. Allan W., 73, Upper Mountaitt 

Montclair, NJ., U.S.A., Chemist ; / 

1898. Dow, Herbert H., Midland, Mioh., 0.8.1., Itoh. 

faoturing Chemist. 4 

1006. Dowbiggin, James, Oaiglands, Afiberft FatSIt v ;/ 
Lancaster, Chemist. . • }/[ 

1886. Dowson, J. Emerson. 89, Victoria Street, . '1;, 

minster, S.W., Civil Engineer. , 

1901. Doxrfid, Clu*isUau, Ohristiania, Norway, Profese^ ; , 

of Chemical Technology. ,[ } 

ltK)2. Drake, Bryant 8., BarkMale, Wis., U.8.A., Oheuml: ' ' ' 

1885. Drake, Chas. A., Three Mills Distillery, Brdi^^ 

^ by- Bow, E., Brewer. ; ’ 

1886. Reaper, W. P., 41, Quilter Road, Felixstnwny , ^ r 

Suffolk, Teolmical Chemist ,, 

O.M> Drew. D., Lower House Print Works, near Burt^F^ v V 
Calico Printer. , ; v 

1006. Drew, W. Newton, Raincliffe, Ecclesfteld, nba^; 

Sheffield, Chemical Manufacturer. 

1890. Drewsou, Dr. Viggo B., 6, Beekman 
York City, U,^, Wood Piilp and “ 

O.M. Dreyfus, Dr. 0., Clayton Aniline Oo., 

Manobester, Dye Manufaoturcr. 

1906. Dreyfus, Dr. Daac, o/o Sohoel]ko|il A Cb., . 
and Mississippi Streets, Buffalo, N.IT., 

Chief Chemist , '[ 

1904. Dreyfus, Dr. L. A., c/o The ICurkto Oo-» MbHf 
Brighton, N.Y., U.S.A., Chemist. 

1893. Dr^us, S., 1, Sunnyside Terraoe, North IMU 

Claytou, Manchester, Chemist. / , 

ISeS. DreWu,, Dr. Wm., 102. Smt »5th StWik, tlNk •*' : f 
Uty, U.8.A., Ohemitt ' . «■ . t 

1899. Drob^, G.. 81, Maiden Lane, New iTofh 'hr 

U.CA., Supoiintonding Chemist ' * / 

1889. Drummond, Hon.’ Sir George, ILUMG,, 

Canada. ' ' ;,'4 ''S 

1898. Drummond, Dr. Isaac W,. 486, Wialt 
New York aty, U.8.A.. Chemist 
1904. Dubois, Dr. Norman A., 22, HswthoTilb 


YonkMB, N,Y., D.8.A.. Iwiteuo.lor Ja, 
1003. Dubuoue, Edwin D., 310, Reslty 
N.y.7u.S.A., Chendst 
1899. Dttoaa, B. P., 161, Front 
U.S.A., Chemical and 1^4 
1907. Dacca, Dr. Wilhelm, 316, AWiw 
N. J„ U.S.A.J, Chec^t 
1906. Dach6, E.,. 6« Eastoheap. 

1897. Duokl^m. Alea., Phesmx Wharf, ^ 
h^lwaB. R., W«r|» Chei^t 
1906. Duckworffi. Hhrry 8,» Doyer, 

^ ^ka Cbemhit. ' ^ ' 
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1|04 Xkmr, E. (Kiver, Alau Dtiiwi, Cheelure, 

♦ IWt PMnerv«rr. 

IBM. Duff, Wm. S.« Seburt Villa, BuMiwodd, Leyton* 
Jtone, Enex, Haniffaotuiing OheiaiBt. 

1B06. Dnffitt, W. B., l^aa Minaa ^ Bib tinto* Prov. de 
Huelvn, Spain, Chemist. 

1801. Dufty, Lawxenee, 8, C3arke Street^ Sheffield, 
Analytical Chemist. 

1808. Duggan, E4«r. J., The Charles B. Sboles Co., 164, 
rront Street, New York Oty, tf.RA., Vice- 
President. 

O.M. Duggan, T. B.. 60, Foyle Road, Bladkheath, S.B., 
Analytical Chemist. 

IBM. Diiiaberg, Dr. Carl, The Bayer Co., Ltd., (Journals) 
Elberft^d, Germany ; (aubscriptioDs) 10, St. 
Dnnstan’s Hill, E.O., Chemist. 

1806, Dukes, Bernhard, 1, Great James Street, Bedford 
Bow, l.ondon, W.C., Patent Agent. 

1868. Dukes, T. William, Box 10, Vryketd, ^uih Aliioa, 
Merohant. 

1906. Duncalfe, Roger, Forge Mills, Best wood Colliery, 
Nottingham, (jllue Manufacturer. 

1889. Duncan, Arthur W., 1. Trafalgar Boad, Higher 
Bentoliffe, Pendleton, Manchester, Analytical 
Chemist. 

1804. Duncan, B. A., P.O. Box, 509, Honolulu, Hawaii, 

Chemist. 

1904. Duncan, Wm. Wlieeler, 406, Massachusetts 

Ayenue, Boston, Moss.. U.S.A., Cliemist 
1006. Dunford, Jno, H., Trent Side Bone Works, Netting- | 
ham, Assistant Manager. 

1898. Dunham, Edw. K., 338, East 26th Street, New 

York City, U.S.A., Professor of Bacteriology and 
Hygiene. 

1905. Dunlop, Harry, Cragdarroch, Cove, Dumbarton- 

shire, Chemist. 

1892. Dunn, Fred., 193, Collins Street, Melbourne, Vic- 
toria, Australia, Anal 3 rtioal Chemist. 

O.M. Dunn, Dr. J. T., 10, Dean Street, Newoastle-<ffi-Tyne, 
Consulting Chemist. 

O.M. Dunn, P., Northern Assurance Buiidiugs, Albert 
Square, Manchester, Chemical Merchant. 

1801. l>unsford, Qeo., Laboratory, Wigan Coal and Iron 
Co., Ltd.. Wigan, Analytical Chemist. 

Q.H. Duprd, Dr. A., F.K.S., Edinburgh MansionB, Howick 
rlaoe, S.W., Consulting Chemist. 

1906. Durand, Halsey, Dept ox Health, 66th Street and 

6th Avenue, New York City, U.8.A., Chemist. 
1887. Durant, H. T., P. O. Box 603, Buluwayo, Matabele- 
Imnd, South Africa, Metallurgist 

1805. Durfee, Winthrop C., 190, High Street, Boston, 

Mass., U.8.A., Manufacturing Chemist 
1897. Durkee, Frank W., Tuft's Collet, Medford, Mass., 
TJ.S.A., Assistant Professor of Cliemistry. 

1907. Durrans, Thos. H., 1, Cornwall Terrace, Begent’s 

Park. Ix>ndon, N.W., Chemist. 

1899. Duryea, Chester B., c/o Edwardsburg Starch Co., 

dardinai, Ont, Canada. Starch Manufacturer, 
1906. Dushman. Saul, School of Practical Science, Toronto, 
Canada, Eleotroohemisti 

1881. Dvorkovits, Dr. P., 46, St. Mary Axe, London, E.C., 
Technical Chemist. 

1808. Dyck, George B., c/o Virginia Carolina Chemical 
Co., Station C., Memphis, Tepit, U.S.A., 
Anftl 3 rtical Cltemist 

0*11 Dymr, Dr. B., 17, Great Tower'Street, London, E.C., 
Ai»l 3 rrioal and Consulting Chemist. 

0,lf. Dyson, C. Flint, North wales. 

18M. I^on, George W., 89, GowUshs!^HKo4d, Sheffield, 
Anilyat 

iMff. Dyson, Septimus, 8, Belmont Aveune, Harrogate, 
liaaulaoturiitg C^mist \ ' '' 
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New York 


1899. Eamahaw, ^ward o/o The Daidu Dfae tank 

mokio Co., 4th and Butu Btreets, 

(mio, U.S. A., Chemist ’ i 

O.M Ba^, W. B., e/o Rowland A. Earp, BudhfiOileiglt 
Devon, Chemical Manufacturer. . 

1902, Eaaterbrooke, Frank D., Raritan Copper 
Peirih Amboy, N.J.» U.S,A., Chermet 

1884. Bastiok, C. E., 7, King Edward Stre6[t, Whiteohapdl 
B., Sugar Works Manager. 

O.M. Eastiok, J. J., 2, St. Dunstan^s Hill, London, E.C., 
Analytical and Consulting Chemist. 

1890. Eastlake, A. W., Grosmgnt, Palace Road, Stieatham 

Hill, 8.W., Petroleum Works Manager. 

1906. Easton, Herbert Fyfc, Herodsfoot, St, KAyne, B.S.O., 
Cornwall, Manager of Explosives Factewy. 

1891. Eastwick, Jos. H., 2216, North 6l8t Street, Phila* 

dolpliia, Pa., U.8.A., Chemist 
1886. Eastwood. Edw., 7, Bolton Road, Port Sunlight 
Birkenhead, Soi^maker. 

1902. Eastwood, Robert F.. 90, Peel House Lane, Wldnes, 

Chemist. 

1900. Eaton, B. J., Institute of Medical Research, Kuala 

Lumpur, Selangor, Fed. Malay States, Govern* 
ment Chemist. 

1903. Eaton, Edward N., 1628-316, Dearborn Street, 

Chicago, 111., U.S.A., Chemist. 

1902. Eckel, Edwin Clarence, U.S. Geological Survey, 
Washington, D.C., U.S. A., Geologist. 

1892. Eddy, Harrison P., Sewage Purifloatlon Works, 

Worcester, Mosiu U.S. A., Si^rlntendent. 

1901. Eddy, W. Clifton,^ comer of Glover and Penn 

Strect-H, Woodbury, N.J., U.S. A., Superintendent. 
1894. Ede, Henry E., 10, Violet Bank, Nether Edge, 
Sheffield, Chemist. 

1885. Edge, Anthony, 79, Milton Street, Readville, Maas., 

U.8.A.. Chemist. ,,, , 

1900. Edgerley, Daniel W., Chilton Paint Co.. 120, Higk 

Street, Boston, Mass., U.S.A., Chemist. 

1902. Edison, Thos. Alva, Edison Labora4ory, Orange 

N.J., U.8.A., Inventor and Manufacturer. 

1902. Edwards, H. Seaton, 19, Park Road, Port SunlIgH 

Cheshire, Analyst. 

1903. Edwards. R. S., Columbia Hotel, Portiond, Maine, 

U.8.A., Chemist. 

1906. Egleson, J. E., Capelton, Quebec, Canada, Chemist. 
1896. Ehrenfeld, Prof. Chas. H., York CollMiato Institute 
York, Pa., U.S.A., Professor of Chemists. 

1896. Ehrhardt, Ernest F., Badisohe Anilin und Sodi 
Fabrik, Ludwigshafen a/Rhoin, Germany 
Research Chemist. 

1896. Ekenberg. Dr. M„ 72, Victoria Street, Westminster 
B.W., Technical Chemist. 

1886. Elborough, T., 69, Mark Lane, London, E.C. 

Manure Manufacturer. 

1901. Elkan, Leo A., 694, Dearborn Avenue, Chicago 

IlL, U.S.A., Tenner. - 

1901. Elkins, Arthur W., 620, Park Avenue, Blast (hrangc 

N.J., U.8.A., Civil Engineer. ^ ^ 

1884. Elliott, Dr. A. H,, Consolidated Gas Co., 4, Irviuj 
PUoe, New York City, U.S.A., Chemist 

1906. Elliott, Edward, c/o Reckitt and Sons, LW. 

Botxrke Street, Redfem, Sydney, N-o-W' 
Clhemical Engineer. , 

1907. Elliott, George K., e/o Lunkenhelmer Co., uncus 

nati, Ohio, U.S.A>, Chief Cliemist. 

1896. Elliott, Dr. J. F., c/o Orimwade and Gou, 6, 

Square, K.C. ; and (Journals), O^OobijSll Btreel 
Sydnw, N,B.W*^ kbuufkoturtog 

1904. BUiott. PhiUp, c/o Lanoaoap, Ltd., Martoii gtua* 

Works, Bradford, Yorks, Works^CftiadlWL , 

1902. Elliott, Victor Q., Obemiced Works, RmllA^#!^ 

N.8.W., Auatndia, Manufacturing ChwaM 
1906. K»h, Arthur E.. 7^ West I29th B^at, Y^ 
City, U.KA., Oheudsti _ . 

1906. EMSs. Catlaton. |6K Bauth Beoadwayyiwip 

u». 2&£itt3ss:ssami-i^ 
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B«gM« Bo^ CbMfticia 

641, IMlizig* Batll- 

liili; MM'Iw. W. Eodgt^ School of PmSfoail BoiciiM. 

, ^gOo^Oiit.. CuiadA* FrofsMor of Ap(^ 

1661. BShKm, Henry, NorSifield, Oeokheoton, Yorke., 

~ HiiuiunctuTmff CSiemiet. 

OBt. A. a.7B^ Street Pla^ 

EMro^^tiiUnrgiit. 

|607« Bbdm. A« Vincent,. 77, Oolereine Boad, Black- 
keath, as., Analjrtioal CSiemUit. 

16Q4* #2601^ J. Hugh, Monroe Drug Ck)., Unionville, Ho., 
den^l Manager. 

t96|. Bxnercon, Dr. W. H., Gle^ia School of Technology, 
Atlanta, Oa., U.S.A., l^ofoiMor of Ohemietry. 

1906. Emery, Arthur L., o/o Smith, Emory and Co.. 
1068, Broadway, Oakland, Cal., U.S.A., Chemical 
Engineer. 

1906. Emery, Delevan, Bradford, Pa., U.S.A., Oil Refiner. 
1890. Emery, E. Q., Pinole, Conhra Ooata Co., Cal., 

U.8.A., Teohnical Chemist and Engineer. 

1907. Emmons, Frank W., c/o Washburn Crosby Co., 

Minneapolis, Minn., U.S.A., Chemist. 

1907. Emrioh, Horace H., Perth Amboy Plant. Am. 
S. and B. Oo., Mauser, N.J., U.S.A., Mining 
Engineer. 

Q.M« Endemann, Dr. H., 2% William Street, New York 
City, U.S.A,, Analytloal Chemist. 

1897, Enequist, Erik W., 1661, New York Avenue, 
Brooklyn, N.Y., U.8.A., Chemist. 

1894. Eneqnist. John, 3710, Avenue J., Brooklyn, N.l 
U.S.A., Chemical ]^gineer. 

1904. Englehar^ Charles, 41, Cortlandt Street. New 
XP*'k City, U.S.A., Platinum Importer, 

1896. Eni&h, Frank H,, 47, Shelley Avenue, East Ham, 

Analytical Chemist 

1899. rnright, Bernard, o/o St. I^uis Portland Cement 
Op., St Louis, Mo., U.S.A., Chemist. , 

1906. Ephraim, Dr. Julius, KOnig^aetzerstrasse 69, 

Berlin, S.W., 11, Germany, Chemist and Patent 
Agent. 

1904. Erdmann, Prof, Dr. H., Bismarck Straase 12 It, 
Charlottenburg, Berlin, Professor of Inorganic 
Chemistry. , 

1907. Krdocs, Julius, 242, East 122nd Street, New York 

aty, U.8.A., Chemical Eimuecr. 

1902. Erhart, Wm. H., 81, Maiden Lane, New York City, 
tJ.S.A., ^lanufaoturing Chemist 
1904. Brmen. Walter F. A., 10, Marsden Street, 

Manohesler, Analytical Chemist. 

1906. Ernst 0. A., tswasdowne, Pa., D.S.A., aiemist 
ll^. Ersktoe, J. B O. Box 88, Benoni, Iranstaal, 
Analytloal, Chemist . 

1897, Eschar, Paul, c/o Smith, Emory and Co., 1008, 

Broadway, Oakland, Cal, IJ.HA., Chemist 
1884. Esilmaii, A., 26, Roe Lane, Southport Lancashire, 
Analytical Obem’st 

O.M. Eltoourt C., 6, Seymour Grove, Old Trafford, 
li&nohester, Ckmaulting Chemist. 

1906. EtlMaPldge, Arthur T., 22, Ardoch Orescent, Stevens- 
ton I Ayrshire, N.B., Chemist, 
twi. Sidic. 18-20, 

B.Biii., A«Mkt for Bweiiti.1 OU.. 
jijiM. CoTOtry Bowl, Birminglwni, 

W"'**'” Tonning Co., 

BrWol. T«m*t. 

I, AYOi«id« Tsniwrjr, 

Vof^ga Btwot, Toronto, Cwud*, 

JBi, W4(w»y. 

19. 8i^ 







1896. Etina. 3>r. f3ASi9i 
In^etor ki 

1903. Bvans, Wm. J.# 91, Fvttoy 

U.BA., Manufadmriag 
1898. Erans, Wm. Pmdevat 

church. New ZMlaad, Brplsssjjf of I 

1904. Evoritt Waltm. 88, The Grow* j 

O.M. Eterahed, P., c/o Clarke, NielmMk M ^ 

Hackney Wick, N.B., Ohemist ; / 

1003. Evershed, John, Union (>QMil]KCIepstik^ 
Limohouse, B.. CSiemist 

1907. Eves, Archie P., 762, Eart Buchtsl Ay«n<«r Ali«^ 
Ohio. U.S.A., Chemlft, , 

1894. Ewan, Dr. Thos., 67, Montgomerie SWet 
Glasgow, Chemist (Alummhtin On.). . 

1904. Ewing, Dn^A. Ramsay, 1, Alton Gardens, Hw^plpf 
Glmow, Technical Chemist 
1892. Exley, Arthur, Braemore, Vesper Road, mMAP, 
Leeds, Tanner. ^ ^ 

1906. Eynon, Lowi^ 67, Dwroth BotH. BMOal&Jm 
N., Cbiel Chomlat (London BmImM Ugie 
Association). 


1898. Fadt Louis, o/o Dr. P. Stockhausen, J>«i*«she 

und Siller Bcheide-Anstalt PrankfcNi i/lMt;* 
Germany, Chemist and Director. 

O.M. Fahlburg. Dr. C., Nassau a/Lahn, 

MJinutaotidng Chemist ^ . 

1902. Fahrig, Dr. Ernst, 8642. Old York Roa^ Pl^ 
delphia, Pa., U.S.A., Ckmsttlthlg 
Engineer. « * . ; 

igoz^FaUI, Ju., «1, FartiokbiU Bowl. OiMfow. XnaMf**) 
Chemist. 

1902. Fairchild, Benj. T., P.O. Box 1180, New ITmkGlW* 
U.S. A., Manufacturing Chemist ' . 

1906. Fairchild, Jno. G., 160^ Rodney Stiset »roo%ei 
N.Y., U.S.A., Chemist 

1908. FairiiaU, E. J., o/o A. Boakn, Rohetti A Go.^ *6^ 
4, Rue Lamartine, Lille (Nord), Pfenoe, OimjiM 
O.M. Fairley, T., 17, East Parade, and (CJoiiimoidoalM 
8, Newton Grove, Lewis, Aiudyt^ C&Mom 
O.M. Fairlie, E. C., OameUm Ohemioal W<wks, INPf; 
N.B., Chemical Maaufaoturse. . - ^ ^ / 

1901. Fairlie, Jas., Camelon (3hemleal Woiist PiM^ 

N.B., Manufacturing Chemist ' 

1894. Fairweather, Wallace, 68, Bt Vkmsn^ 1^6^ 
Glasgow, Patent Agent . , ; 

1902. Fairweather, Wallace C., 06* 66, CjbsMMMMQf ' T lK S I 

W.O., Engineer. ■ ■ 

1898. Fkiding, F. J., 66, Broadway, Naw X«dE 

U.8.A., Chemical Engineer. ' ' ^ 

1891. Fallon, J. E.M., BoulM-le-Pyr, Llgnk dA 

Algeria, Fertiliser Expert ^ ^ 

1897. Farmer, John E., B^dinitm 
Croton, Assistant Manigse 
O.M. Farrant, N., o/o J. NichcAs]^ I 
Works, Hunslet, Leeds, Omndst , 

1897. FarreU, Frank J., 44, Prince of W4^ 

Battersea Park, 8.W., Aa^lyficsl 
O.M. l^snies, T., 12, Ooleman Street, 

Manufacturing Chemist < 
aM. Farrington, T., 6. jSuin«nMlill| i 
Ireland, Chemical Engines* 

1902. Pasnaoht E* A*f. The T 
MsnChestsr, Tesjl^Cid 1 
O.M. Faulkner, P„ Tim lib" 

Birmingham, Oonsi^ 

1891* Fawcett Jet c/o 
Tl^neecSeBMtT 

tm 








^ ***^ 
^(n. »r J«. Jt. «% Vi*(o«» Btt«rt, WMt. 

SluUICMfi 8t Wif r!rii>|ryi| jA^‘ 

1#^* IW, U» ZeUendoyf- 

Wfludiy, Oieiml Worki 

l^dlS. Xi.* iSSUif Sepond Street, South 

U.S.A.7S»tiner. 

ISSIX JP^tmiQp^ Q^, .Gle^iSer Bohp Workt, Paieley, 

Wl* ^^*0* A,, OoUege of Pharmacy, 115, Weet 

®th Streets Khw ttak (Sty, U.8.i, ProleMor 
An4yti^ CSbemistry. 


uww w i'uormaoy, 115, weft 
«th Streets Khw y<wk (Sty, U.8.i, ProleMor 
w AjudytioiJ Obemistry. 

18B«. DlitUl«y. Cm- 

, Qliuigpw, UistiUery Manager, 

O.M. Ferauion, Pro! J,, The Univerrity, Glaagow, 
Profeaiojr pf C^miptry, 

1902, Fewusaon, ^nud o/o Aoadia Sugar Refining 
CS?.^ Halifax;, N,8., Canada, A&aiytieiu Chemiat. 
1585. F^ruaaon, Prinoe Regent’s Wharf, Victoria 
iMojba, E,, Teohnioal Ohaimat. 

1905. Fombergor, Harry M„ Dollar Bay, Houghton Co., 

MLah., D.8.A., Ctoemitt. 

1906. Femyhoi^h, F,, 3:ho Abbey Cottage, Leek, Stafford- 

amre, Frintworka Manager. 

1905. Fiebiger, Peter, 630, Canal Street, New York City, 

U.O.A., Colour Chemiat. 

1898. Fiebing, John H., 644, 28th Street, Milwaukee, Wia., 

U,8.A., Leather TriMle Chemist. 

1908. Field, Charlea, III., 67. Waban Hill Road, Chestnut 
Hill, Maas., U.S.A., Research Chemist. 

1885, Field, S. W., Qloud Hotsm, Sandiaoie, near Notting- 
ham, Brewer. 

1887. Field, & a, 8, OlenHioe Road, Bkokheath, S.B., 
Manufacturing Chemist. 

1881, Fihld, Wm. Bddiagtoii, 66, Sutherland Road, 
ArmadaiiK Melbourne, Victoria, CSiemiat. 

1884, Filoook, P., Sunny Bank, Prestbury Road, Macclce- 
fleld, Analytaoal Chemist. # 

1900. Fillis, Frank, Brookland, London Road, Neath, 
South Wales, Cement Works Manager. 

1907. Finch, Arokibald M., Vitariol end Chemical Works, 

Cwmbran, R.S.O., Monmouthahire, Chemical 
Manufacturer. 

lOkM Fiaoh, Msfl^n X*., Vitriol and Chemical Works, 
Caittsdown, Plymouth, Chairman of Direotow, 
100& Findlay, Dr. Alex., The Dnireraity, Birmingham, 
Leoraiwr on Physical Chemistry. 

1898 Fingland, Jno. J., Sandon, B.C., Canada. 

1899. Finley, Noryal H., 7229, Hermitage Street, Bclmar 

Station, Pittsburg, Pa., U.S.A., Chemist. 

1904. Finn, Cornelius P., Pmitofract Road, Caatleford, 
Yorkai Technical Chemist. 

1908. Fiaoher, Dr. Carl, 2*8-216. Water Street, New York 

diy, U:SJt.^ Chemist. 

1908. Fish, Chas. C. R., 10, Park Square, Boston, Maes,, 
U,8,A., Chemist. 

1906. Fish, Chas. H., Oooheoo Mamifaoturing Co., Dover, 

^ , N.K., J3.B.A., Textile Mannfaoturem 


JiOOCK Fisher, Heniy, 67, Bast 88rd Street. New York 
City, D.S.A,, Feacdier of Chemistry. 

0.8ii Bsher, W. W., 5, St. Margaret’s Road, Oiford. 
Chemioal Leotnfer. 

1905. Fiske, Aug, M., 141. Milk Street, Bdslon, Mass;. 
l7.S,A.f Cher^t. 

1895. Fisom Msssm, Jes. jRison and Sons, Thetford, 
^ Kotttdk, Obessiasl Maoufaoturer. 

1999 , A. J„ 19, Gmage Road, Oanonbury, N„ 
JMSerao tf 's fiamikit 

OM* G„ Dittoa Oonpev Works, Widnm, 

'M Ibttauttnrati, 

SftanmHTMmM A. i., fttacMdd uaA Benni, 
Mont^ AO. Box M, lUb, N.T.. 

>' m 04AA^ CtmMmi .Rngiitesr. ' 
im ;»» ^ybort etnot, wtiib*m, 


fimil, Glasgow, 




Q.U. 


IMS. «^JrE.TM^.WodSUJ,^ iMdl, 

O.K. Ik. 

SMIfey«v, N., MMufaMtaK CbaMk 
IMl. filMoh«, k MuW^cX%4S^|Viet<ni«. 
Manufacturing 

1904. Fletcher, Wm.!:., Box $3, TamaqOii^ Rs., tl.S,A., 
CbemUt. A 

189D. Fookt, Louis, 106, E. BMMXttStnet,,!|b«i,<a. 
U.SvA.. Civil Bnginser.f 

189a Foden, Alfred, 19, Lanonater MUm Psi^i, 

liverpool, Metallurgical Chemist. 

19Qa Foeraterling, Dr. H.,o/o Roessler RsaslksVer Oh«m, 
Co., Perth Amboy, N. J., U.S. A,, Chen^ 

1900. Frmetti, Lueien, 4070. Lake Avenue CgdOMl 

111., U.S.A., Chemist. 

1896. Fogg, Chas. A., Graythome, Albert Itpad, 35oiton* 
le-Moots, Lecturer on Chemistry. 

1901. Folsom, Herbert A., U2, Weter Stresib, Bodboh, 

Mass., U.S.A., Textile Chemist. 

1900. Forbes, £U, CMnton, Msm., C,S,A., Cbesdti 
1895. Forbes, Paul R., 16, William Btreei Wtw York 
City, U.S.A., Che^st and Ama^. ' 

1893. Ford, J. B., jun., Milugan Aikah Co., Wyandbtte, 
Mich., U.S.A., Secretary and Treasuirer. 

1889. Ford, Jno. 8., Abbey Brewery, Bdinbui;^ Analyst. 
1906. Fomgger, Dr. R. von, o/o Roesalor A Hasslsehw 
Chemical Co., 100, William Street; Slid (Jbhr- 
n^a) P.O. Box 1999, New York (%, IJ.S4-, 
Chennst. 

1899. Forel, Geo., 18, Rue Hobenlohe, Straabm^g, Aleesev 
Germany, Chemist. 

1886. Formoy, J. Arthur, Cbestham, Grange BCyad# Sutton. 
Surrey, Oil Expert 

1904. Forrest, Chas. N., New York Tsstiim 

Long Wand City, N.Y., U.S.A., aBsmST * 


Jbong island City, N.Y., U.S.A., Chsmlit. 

1898. Forrest, J. Kerr, Hawslefgh, Balaclaya Road, St. 

Klida East, Victoria, Australia, M^u^tosiw 
Chemist 

1890. Forrester, A. M., c/o Richmond Guano Oo., Kick* 
mond, Va., U.S. A., Analytical Chemist. 

1906. Forrester, H. A., Usina do Gas, BqM 4 NN Buenos 

Ayres, S. America, dtemioal Wogka Mmitgsir, 
1902. ForstaU, Alt E., 68, William Stseet^T^Oty, 
U.B.A«» Consulting Gas Engineer. 

1901. Forster. Mig JBL £ Strand, 

London, W.U, Analyst. 

1902. Foistet FerdinSAd E. P., o/o Msssm. Bmii Mpd Go,* 

19, Guild Street, Burton-ou'^TSont, 

1899. Fomtec, Dr. M. 0,, F.B.8., Royal CgSege pf 

Sputh Kensington, S.Wn Demonstrator bx 
Chemistry. 

*884. Forster, Rati^ C., c/o Messni. Bsasler, INSchler. 
apd Co., 18 and 19, Fenohuroh Street, 

E.C., Chemioal Merchant 

1884. Forth, Henry, Meadoworoft, MaTpiO, Ghs«klnb 
DryssJter. 

1907. Porwardj Charles C.. Iroquois, Ontario, , Ch&sdXB 

Chemist 

O.M. Fosters E. Le Neve, BolSindeiie, WfisaSbw^lCliiMl^ 
Msittuiaotiitlng Ohemtit 

1906. Foster, Robt.^^ 120. VlotoriX %a^ (pihi* 
wood, Melboiume, Viotprla, IhhPpli^cP 
, C&emist ■ ' 

1688. 'fWe^,'Wat, St lisrtiitt*i ' akStaea;, ' N ciptji tto 'Rfeili'; 
LMt HsmnfaptnriSf ^ 

1909. 







^39o« ' JM)v»' '« 

' 'ftofc' 1 'i'9ikin0^i ■- Hbot^'p 

|Sj^t.i ,^duMEttlBt ('ObtioB POW^BP 

IV «>4|^. 4 HirtflerM Rotd. Bix* Btey, ChwhiHe, 

O.M. Hoj, ®.jfan„ o/o BVa^ ]^tb«. mi Ob., Ltd., WdUn*- 
1 IW 1 C «L.*®** Mantifactoror. 

*w. Pnn^ jKdvrwrd Phil«de|nhi» Textile School, 
tod Phie Stteete, Phil^phie, Pfc., U.aA., 

SwbnL Woodroyd Dyewwk^ Low 
JM ‘ Bpedfopd, Yorks., Dyer. 

IW. Bt$mmu P., 0/0 Netlonel Eleotrolytio 

jea« FAKvN.Y., U.aA., Chemist. 

11180. 9V<^tSi Bdwd., Bwk lUme, Nottioghsm, C9iemic«! 
Idsoturer. 

0*11 E, G., 29, BIstheson Bosd, West Ksnslng* 

*ir «. ^*» ^Jlhioofle Works Msnager. 

O.M. Fr^k, G. B.j88, Booth wark Street, London, S.E., 
^ « « Whotosslo ftniggist 

0;M. Fr^ii, W. H., CIsTelmid, Thornton Road, Olsphsm 
wiw.* «. fl.W., Wholesale Brnggist 

1909. Inmoktont Bir. Ang., 4808, Garden Street. Brides* 
burg, PhOadelplda, Pa., U.S.A., Chemist. 

1906. PrSiik, Prof. Br. A., telinerstraese 26, Charlotten* 

hurg, Qerma^, Ch^st, 

1894. Ftosk, dhroine W„ 29, Broadway, New York City, 
tT:S.A.« Chemist. 

1886. IkanlGnihtt^ Iildor, Oreengate Rubber Works, 
9*bford, lianohester. India-rubber Manufacturer. 

1890. Pnmldorter, Br. Q, B., Cniversity of Minnesota, 

M^eapolis, Minn., U.S.A., Prof, of Chemistry. 
1904* IVankl, A., Clotilde Chemical Works, Nagy Boosk6, 
Hungary, Chief Manager. 

0:H. Ptenkiand, H., Streonshalh, The Crescent, Lin- 
thorpo, Midalesbro\ Analytical Chemist. 

O.M. Frankland, Prof. P. F., F.R.S., The Unirersity, 
Bixmiogham, Professor of Chemistry. 

1908« PrajMi, Geo. .6., Texas A. A M. College, College 
Station, Texas, U.8.A., Professor of Chemistry. 
1904, Prasoh, George B., Chemist. 

1901. fraoel^ Hans A., 02, Broadway, New York City, 

B.HA., Mana^. 

1900. PSmsoh, Herman, 82. Beaver Street^ New York 
GKy» tl.S.A., Oil Refiner. 

1904. Praaer, Jas. B., 8, Percy Street, Ibrox, Glasgow, 
ChsmiSi 

1891, IVitor, L. MoG., CommereiSl Road East, Liondon, 

E., Chemical EnMneer. 

1902. ikaisr, R. A., 019, Produce Exchange, BCanohester, 

fellmonger. 

1886. Pmto, W, JF., Itl, Adelaide Road» London, N.W., 
Meobto^ Engineer. 

1907. Prtmr^ wm. M., c/o The Texas Cot, Port Arthur, 


, .jemist. 

1002. PreMbfc, Ueov :i^ jim.. P.O. Box 762, New York 
City, U.SiA., Chemical Merchant, 

1886,, Ptoto bf., Hardwick Road# Wobuni Sands, 
Beifr# Analyttoal Chemist. 

1819, IMid^i^l^ BartbolomeVsHospik^ 

»l^^^^viiSide8!tomce We^ 

\ W., Herf and Pretlohs caiomibal Ck», ; 
^ WeetmliifierPlttolStvl^^ 
ncttotoc Cheinial. ' 







0.lt WmmU. 

I89R Frith, 

tin. 

1899. 

19p6. Fk^eap, Edward, }to., o/o 

„ Ototh^., Yoto^^wit OWh^KSS 
1890. Fr^ Br. HotpyiJT Y..lokTStoH 

1884. Frost, ^Se, Storths Muh IMdStotov 
Manufacturing Ohenust. 

O.M. Vtyja, Dr. A. a* 18^ Bktto ^CtoMto%, 

Bristol, Alkali Works InaiNietto. ; 

1904. Fryer, Peioivnl J.. 27, MinateTitond^ !W4«I^ 
stead, N.W., Analyst. i *; 

1906. Fuchs, Herman C., 1^, Maidhctmiiih 
.A/v. « ^ Ocdtof Chtotohi . 

1903. Fudp, T.. 604, Avenue A, Bnyoone^ 

Chemist. ■* ^ 

1889. Fuewt, Jos. F., 17, Phttpot Lane, XtoMh *#4 ' 
Chemical and Oil Merchant. v VV 

1896. Fuersk W. F., 2, Stone Strseh Hew Ybii M 
U.S.A., Chemical Merchant. : 

1894. Fuller, ChaaJ.P., 608, Qicrk^ New 

near Bolton, ^wdytioal Chemist. ; ; // : 

1902. FuUer, Henry a, o/o E. E. Brown, 6,, ItoOi ' 88 ie| 4 -^ 
Worcester, Mass., U.RA., Analy^ Che^S^ 
1899. FuUer, Robt. F., Neston Pxxk, Comhito wSis 
Rubber Manufacturer. / v 

1899. Fuller, W. M., c/o Morris and QsUBli, khlOilNii : 

ww « Ohemieal MsniGdatoim V 7; 

O.M. FuUer, Wm., 8, Oroheid Road* BlesSei^ ifll 
Chemist, , , . ' ; 

1898. Pul^r, Elton. PuUman. Wash,, B JIA., \PkliiP9W . 

of Chemistry. , . , , ' ■ ^,"77 

l896#Falton-8mlth. L. 20, Bold fitmet, Wne^lbM 
Brewer. 

1900. Fute^ Stephen H., Qlenravnn Houto 

Massteg, Olamoi^aii, Ansl^ ; 7 

i88«. 


1898. Qabain, Obas, E., Messrs. Gab^.fktolihM 
. France, Mannfaoiursr Of Edihiie Fill# 
O.M. Qabbett, E. IL, 64. Va^hr^ Rto4jM 
6.E. ; (Journals) Prinoe Wltm 

town, E., Ohemieal EnghuWr. i 7 ^ 

1904. Gadd, Henry WippeU, 100* Feto «ltoN8 

Arwiytioal Chemist, 

1906. GagneUn, Chas. B, 140, 

Mass., U,&A., ByeaiuE _ 

1890. 'Qaifar, T, K., Techno-ohsihl 
G&iito Bombay, India, Ohi 
1884. GaQ,' Knry. A Rue Alhstt Jdy, 

, Technical chemist 
Itos. Old), 3. B., 0/0 Od1«n4w> «M||> 

Co., BeWeoere, Kehi, Chendi^ 

1B97. GaUetiy, J. q„ 101, / 

Glatoow, Astiitto^ 

1905. QslUniii^ JtoMM P., 

Iteliu^^ Borough 
lOOl. GidUiSnjrtok ■ 

, Mssr,, il*S.A*, 

1908.^^ 
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* OftnU*} J^t. N.* tU l^iiiMeftlary, Ptoel«r tod 
Oik^ Ob., Xrtm^ Ohio, O.8.A., 8oop 
libtmlootQior and Ott Stodner. 

Qomble, fiir JosIm, Butt* EtratfiOoh, St Hotena, 
Xaitca., Ohatnioal Maai^tiiier. 

. Qaob, Boatooe E, 95, Fulton Street, New York 
Oitjr, U.S.A., IPharmaceutioAl Chemlit. 

. (kai, Adolt Fwbenfabrik yon L. Oassella 5c Co., 
Fnuokfort a/kCAin,Qermanjr, Bye Works Manager. 

. Qanaaer, Dr. A., o/o Messrs. Lepetit, BoUfus and 
Oanaser, Gar^o-Ponta (Proyinoia di Ouneo),- 
Italy, Chettioal Engineer. 

. Gardair, ASm4, 51, Rue St Ferr^ol, Marseilles, 
Franoe, Director of Obemioal Co. 

. Gardiner, H. J., 90, Cannon Street London. E.C., 
Chemical Manufacturer. 

Gardner, Franc £., 633, North Western Ayoiue, 
Chicago, m, U.B.A., President, Gardner- Barada 
Chemical Co. 

> Gardner. Prof. Walter M., Technical College, 
Bradford, Director of Chemistry and Dyemg 
Department. 

. Garfield, Jos., Thaokley, Bradford, Yorks., Ciyil 
ISngineer. 

Garibaldi, Joachim A., 21, Church Place, Gibraltar, 
Chemist 

I Garle, John L., Sanctuary House, Tothill Street, 
Westminster, Consulting Chemist. 

Gamar, G. Leator, Montioello, SuUiyan Co., N.Y., 
U.S.A., Superintendent of Leather Works. 

Gamaus, John C., P.O. Box 326, New York City, 
U.S.A., Dyestuff Merchant. 

. Garrett Dr. F. C., Armstrong College, Newcastle-on- 
T^e, Teacher of Science. 

. Qarrigues, W. E., Foot of laeb Street, Detroit, 
Mich., U.S.A., Chemical Engineer. 

. Garroway, Major John, 68, Buchanan Street, 
Glasgow, (Ihemiftt. 

. Garroway, Wm., 694, Duke Street, Glasgow, Qkemi- 
oal Manufacturer. 


Oar^, H. Stanley, 66, Mapperley Road, Nottingham, 
^MiUiure Works Manager. 

Garton, R., Meesrs. HUl, Garton, A Co., Southampton 
Wharf, Battersea, 6.W., Glucose Manufacturer. 

Gascoyne, Dr. W. J., 2741, North Charles Street, 
Baltimore, Md., U.8.A., Analytical Chemist. 

Gaskell, Holbrook, Woolton Wood, Woolton, near 
Liyerpool, Alkali Manufacturer. 

GaslmU, Holbrook, jun., Erindale, Frodsham, 
Cheshire, Engineer. 

Gaskell, Holbrook ITT., Hilloroft, Church Road, 
Woolton, near Liverpool, Engineer. 

Gast^ liOon, 32, Victoria Street, Westminster, 
S.W., Electrical Engineer. 

Gate, Eiskine, (Journals) The Santubong 

dutch and Tanning Extract Co., Ltd., Santubong, 
Sarawak, Borneo, and (subscriptions) Calder 
Hoqm, l^wabury, Yorks., Manufacturing Chemist. 

Gatberal, Geo., 174, Soho Hill, Handsworth, Bir- 
mlbi^am. ( 

> Ckmnt, Percy, Norman Road, Rusholroi^, Manchester, 
Chemist. 

Gaylord, Wallace K., Thronp Polytechnic Institute, 
Pasadena, Cal, U.8.A., Profeamr of Chemistry. 

I Gaadan J. J-, 5, Wroxham Mansions, Canfield 
Gaffens, South Hampstead, N.W., Barrister at- 
liaw. 

. Geisenheimet, Albert, P.O. Box 994, New York 
City, C-8.A., Dyestuff Merchant. 

, Gbifiler, Dt, Jpg. F., New York MeroSntile Exchange 
Biding, 6» Harrison St., Ne# York aty, 
US. A., Obntulting CSiemist. # 

^ Goaunblt, G. H., 4, XJndw^r l^oe, Goorge lY. 




4^ Gains* 


'GeoM' J, IL, m WiB 
USX, lfonufad»r«r» 

Qem^ Wm. Vo iBmnAiml 
kS, ISayter Street^ TonmW, 

Buknnfaoturbt. 

Qooigii, Ma^ 600, F. Street, N,W.,Y(raslitotffi(m,|XG., 
OS.A« Patent Attorney. 

Gerard, Tbos. A., 122» FoxhiU Bead, Neiitliighaiii, 
Soap Manufacturer. 

Qerkensmeyer, Henry H., TOO, Sottth Basterb 
Ayenu& Joli^ Dl, US.A., Cihemist 
Garland, Dr. B. W., 105, Plantation Street, Aoering* 
ton. Consulting Chemut. 

Geusslor, Dr. Otto, o/o Farbenfabr. ironn* F. Ba^, 
Elberfeld, Germany, Chemist. 

Ghose, Anukul, 42, Shambavar Street, CHout^, 
India, Anahit. 

Gibb, Ilios., Wilford, Dornoch Terrace, Brisbane, 
Queensland, Metallurgist 

Gibbings, Wm., 11, Howard Driye, Graasendile, 
Liyerpool Works Manager. 

Oibbins, H. B., 177, Bedland Road, Bristol 
Gibbon, Edw., Belyedcre, Park Road, Qydach, 
R.8.O., Glam., Works Chemist. 

Gibbs, A. E., Wyandotte, Mich., U.S.A., Manufac- 
turing Chemist. 

Gibbs, D. Cecil Soap Manufacturer. 

Gibbs, Wm. P., Fabriken, Hjerpen, Jemtlaad, 
Sweden, Analytical Chemist 
Gibbs, W. T., Bucki^am, Proy. Quebec, Canada, 
Manufacturing dflmist 

Gibson, Dr. J., 20, George Square, Edinburgh, 
Chemical Lecturer. 

Gibson, J. M., o/o Buckley Brick and Tile Co., 
Buckley, vta Chester, Brick and TUe Manufacturer. 
Gibson, John, Victorian Portland Cement Works, 
Burley Street North, Richmond, Vic., Australia, 
Manager. s 

Gibson, Robt B., Boise, Idaho, U.8.A., dicmist. 
Gibson, Wm. F., Burham Cement Works, near 
Aylesford, Kent, Works Chemist. 

Giese, Otto E., 4, Cedar Street, Manhattan, New 
York City, U.S.A., Importer. 

Gifford, Wm. £., 408, New Jersey Railroad Ayenue, 
Newark, N.J., U.S.A., Chemist 
Giibard, T. Francis H., 245, Dalston Lane, Hackney, 
N.E., Analytical Chemist. 

Gilbertson, Isaac H., 5, Broad Street, Rhodes, 
near Middleton, Lancs., Calico Printer. 

GilW, Joseph W., o/o Brotherton and Co., Ltd., 
Haigh Park Chemical Works, Stourton, Iieeds, 
Wo»8 Chemist. 

Gilchrist, Percy Carlyle, F.R.S., A.R,S.M., 
M.lnstC.E. & M.E., Ohequer Lawn, St Albans, 
Herts. 

Gilchrist Pater S., Charlotte, N.O., U.B.A., Chemical 
Engineer. 

Giklersleeye, W. H, Middlesborol Ky., USX, 
Chemist. 

Giles, W. B., The Grange, Leyton, Essex, GbemimU 
Manufacturer. 

Gill Dr. Aug. H., Maasaohosetts Institute of Tech- 
nology, B^ton, Mass, U.S.A., Assoc. Professor 
of Technical Analysis. 

Gill, Wm. S., c/o Farqubar and Gill, North of 
Scotland Colour Works, Aberdeen, C^our knd 
Varnish Manufacturer. 

Giilean, R. HampsmL o/o General Chamkial Co^ 
Bayonne, N.J., US..^ Chemist . 

Gilles, Wm. S., The Cottage Bstdclagf mmr 
Bramtsee, Ess^ Teehnioal Chemist 
Qfiiett^ Wm. Lowry, Hotel Sao Betap, 

West and 75tb Street, Ifeif Yofk 
' Oheniiosl Engin^. , : / T' W ^ 

OffliM, DonridT' B., , 





lAM- OMif^l^oim tt. Ik Ba^hktTs ItofliMiy, ^omM 
, _ Stv^MkiMittBoftdt X^oadon, E.»BaIltoii Baonor. 

IdOS, aUddl^ tbofc a* «5. fttlton Straet, W«w York 
, XI)%,^,aA** A^ytioal Oliamiii 

ISM. QlMtor« Y« A., Owpentrae’ Roadf Stmtfocd* E., 
ll«ntil»4|btu«r. 

JWf pr., Ohaa. J,, Yaxmer. 

1000. (BaMTg Ckaa., 02, South Gay Stroet, Baltimore, 
A , M4.t P.S.A.^ CoiieultingjDheiniet. 

1900, CBain, A. Melville, 3t, ^aooary lAna, lx»ndon, 
W.C., Patent Agent. 

IW. Gleason, jPVed. J., Walpole, Mass., tJ.S.A., Snperin- 
tendout (Maas. Cheitaioal Co,), 

1001, Oliwg, Roht., Agr cultural laboratory, Marlsohal 

Coli^, Aberdeen, Analytir^al Chemist. 

1094, Glen, Olias,, Glengowan Printworks, Calderoruix, 
N.B., Calico Printer. 

1690, Gi^ J., jun., Glengowan Printworks, Calderoraix, 
N.B, 6Uioo Printer. 

1000, Glendenning, Arthur, 31, Bright Street, Middles- 
brougb, Anaivtioal Chemist. 

1884 Glendimiing, Bf., Winnington Park, Northwieh, 
Gbeshire* Teebnieal Chemist. 

1904. Glendinning, T. A., Vellpark Brewery, Glasgow, 
Breweiry Chemist. ^ 

1S95. Gkmn, Wm., Baltimore Chrome Works, 1348, Block 
Street, Baltimore, Md, U.S.A., Chrome Manu- 
facturer. 

1$S8. Oioag. Boht. F., Grove HUl, Middlesbrough, 
Sectary 

O.M. Glover, O. T., 24, Craven HOJ Garden!, Lancaster 
Gat^ W., Chemical Works Manager. 

1894 Glover, BL, East Fails, Schuylkill, Phnadelphia, 
Pa., UB.A., Chemical Works Superintendent. 

1908. Glover, Katban H., 86S, lUver Street, Mattapan, 
Boston, Mass., t7.8.A, Gam Manufacturer. 

O.M. Glover, William, 25, N(»th View, B[eaton, 
Newoastle-on-Tyne, Teohnical Chemist. 

1908. Goetsohius, Howard B., Little Ferry, N.J., U.S.A., 
Chemist. 

1896. OoetE, Isidore, fl, BrondoBhury Park, London, N.W., 
Mine Manager. 

1906. Gokhale, Dr. IC N., The Indian Pharmacy, Girgaum, 
Bombay, India, Manager. 

1898. Golding, Jno., ^by Road, Kegworth, Derby, 
Agrmultural Chemist. 

1006. Qoldiohiiiidt, Dr. Karl, Chemical Works, Essen- 
■Rtthr, Germany, Manufacturing Chemist. 


Brooklyn, M.x., u.o.A., Unenuoal Manutaoturer. 

1897. Goldaoliin^t, Dr. Guido, Laboratory, II Saim- 
gMse 1, Prag, Austria, Professor in Imperial 
German Cniversi^. 

1696. Goldsmith, Byron B., 19, East 74th Street, New 
York CSty, U.S.A., Vice-President (Andean 
Lead Pencil Co.). 

1899. Ctoldinnith, Dr. Jno. N.^ British Xylonite Co., Ltd., 
Mann^gtree, Essex, Chemitt. 

1000. Goodidl, wm. Leslie, Finboro* Road. Stowmarket, 
SnteBc, Works CSmmist. 

1000. GoodWld, Wm. H., (Journals) Poroura, Boioza, 
Vei Deya, Hunmuy, and (suhsoriptional Elmwood 
Lo4g4 Long Lnne, Finobiey, N., OhemUt. 

if Awmihsld^ Orsmpton Street, London, 

' ' ?' '"ii b'tiiiiwsai fc ' Student. . , , 


' O.W;. ; 

1|»8. 

II, OheeM 

1883. Q<m .1^. G.,.F.R.ai 90, 'gkuiy 

Metattur^t. ''’--i' , , 'u-, ' f 

1808. Qo nfa, D j^d. a/o O. Oowi, * 

SteMt,F»iih.KB..Sa«riiiMr. , 
tflOB. Qonlio^ Wn. H., Boototlir 

Roobeeter, N.Y^ U.BA., 8eQr«4|ry,idy0:WMi^ 
1891. Gorvin, Jno. a, Englieh Orowii 

Swansea, Works Manager. , , 

1807. Gossage, W. Winwood, Widfme, Lki^eei^ 

Manufacturer. , 

1904 Gotthelf. August H.. HasUngS-on-Hndsmt* 

U.8.A., Ohemiet. / , : 

1890. Goulding. Sir Wm. J., Bart, North WhO. IVniaH' 
Manure Manufaotnrer. 

1903. Oovers, F. X., 260, Main Stireet, OwegOto Jlloia 
N.Y., U.S.A., Manager and Ghe^ 

O.M. Qowland, l^of. W., 13, Russell Road, XmuBigjM,; 
W., Professor of Metallurgy (BoyalSeh^, Of 
Mines). 

1886. Goyder, G. A» 12, Pixie Street, Adelaide IM 
Australia, Chemist. ? ' ' 

1860. Qrabfield, Dr. J. P., o/o Morris and Oo., Mth lite^ 
and nth Avenue, New York Qby, 

Chemist. ' 

1006. Qraesser, Norman H., Argoed HalL Xisilidil^ 
N. Wales, Manufacturing Ohendsi 
1883. Graesser, R., Cefn, near Rnaboa, Nerth Wgllib 
Manufacturing Chemist 
O.M. Graham, Prof. 0 ., The ^ 

suiting Chemist . 

O.M7 Graham, C. C, Oriel House, SoarboMfOl^ .YAm 
Teohnical Chemist. ' 

1088. Grmidi^^^ aty Chambers, % l>ar^ §0^ 

1897. Granger, Dr. J^bamell, 86, All Ssktl 

Nottingham, Analytical Chemist , ,, ' . 

1900. Gr^i^ J&.£ael, Oexes ChemiealOo., 

U.8. A, Chemist ' ,V , ; 

1906. Grwt Alexander, 18, Kilgrastnn Rimdt, 

Baker. , yTrvi 

im SSSSSisS 


1896. Graves, (9eo. H., o/o General fjn ’! 'Ulilji'i ' 

port, Conn., U.S.A, Mannlaotniinf Ofisi^^ 
1896. Graves, Walter G., 864 HarktuiS i^u^TClyNlaii 
Ohio, tJ.aA, O^aM. ^ 

1895. Gr^, Elisha B,, e/o Dnited Oil Sad 

Beaumont, Texas, U.S,A, Oil tnaphdtor 4i# 
Chemist ^ 

1884. Gr^, G. Watson, 8, Inner T0m|d4 IMI# 
Dverpooh OonsuHing Obemitt ^ 

1904. Grav, Jas., Heymann'slaboratety. M 

Johaimesbarg, Trantyaal, OhemM'','' ^ 

1901. (k^J.CkmipbeH,Q]engoyt8tihaN4iMid*:ftt^^ 
Printworks Chemist ' 

1884 Gm, Jno., 13, Queen's Road, 

Wkenh^ Oil Works Chemifft. , ' .V-ISiSf 

IW». (hy, ' a/o 

^ .IWiunW, S»mM. 
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Wwi*f Oai I4A^ iBm 

WorlEffi Oknllt, Boutk 

WtHpn, OamMotiSi#M«v ftiia Olieiitiit 
Gi«e0, E. W^ iw, E«lt^M2>» Loi»3ob» EC, Cb«im^ 
Oil Agoni* 

Gre«ii« jKUred BL, OiMaDdt, Ijowtcm, Newton*lo. 

in^oiri, L»Oii.» Hinuiiotwing Chemist. 

Greea, Bm Jkitbm 0.> 49, Cerdigen Boad, 
Hesdingteyi Mid ClothworkerB’ Depertmmt, 
•The tlmve^ty, Iieeds, Profeesot of byeing. 
Cloreeii, OtMenoe* o/o K&oholson and Go., Beaumont 
Works, 6t. Albans, Herts, Qiemist. 

Oreen, Ernest, 113, Hdton Street, Mom Side, 
Manobester, Science Teacher. 

Chremi, 0. i‘. Pudbri^, Lea Conservancy Board, 
Hackney Wick, N.K, Manufacturkm Chemist. 
Oreen, H., Hayle Mill, Maidstone, Paper Manu- 
facturer. 

Green, Jno. Wilberforoe, 108, KcnUworth Avenue, 
Wimbledon Park, S.W., Technical Chemist 
Omn, L., Lower Tovil, Maidstone, Paper Manu- 
facturer. 

Greenaway, A. The Orchard, Chertsey, Surrey, 
Sub-Emtor of Chemioal Society's Journal. 
Greene, George M., 99, Meroet S^eet, Jersey City, 
N.J,, XJ.S.A., Chemist 

Greenhalj^, Jas. Herbert, Whitebirk, Green Mount, 
Bury, Lanes., Assistant Manager of Printworks. 
Greenway, T. J., Chillagoe, North Queensland, 
Australia, Metallurgist. 

Greenwood, Conrad Varley, Hortfield, Colne, 
Lancs., Cotton MUl Manager. 

GrCenwoc^, Holmes, Regent House, Hartmann 
Street, Accrington, Lancashire, Technical Che- 
mist 

Gref, Anthony, 128, Duane Street New York City, 
17, S. A., PsAmii Lawyer. 

Gregorv, Joshua C., 128, Wellingtm Street, Glasgow, 
Analytioal and Consulting Chemist. 

Gr^ei^ P, M.. Ensley, Alabama, U.8.A., ^teel 

Qreville, H. I*, 89, Croft Boad, Bromley, Kent, 
Consulting Cbemist 

Grice, Walter T., 9, Dalhousio Square, Calcutta, 
Ini^a, Chemift 

Griffin, ])r« Jno. J.,Catholio University of America, 
Washington, D.O., U.S.A., Professor of €3iemistry. 
Gkiffin, Jno* B., Kemble Street, Kingsway, W.C., 

. Chemioal Apparatus Maker. 

Griffin, Martin L., Meohanioville, Saratoga Co., 
N,Y., U*S.A., Consulting Chemist. 

Griffiths, Manf^ E., Temple Boad, Stowmarket, 
Suffolk, Explosives Chemist 
Griffiths, Tlios., The Cedars, Qapham Common, 
$.W., Manufacturing Ohemiat 
Gtlmwade, Wilfrid B„ 886^343, Spencer Street, 
West M^boume, Vie., Australia, Manufacturing 
Chemist. ^ 

Orimwood, B., 60, Woodland Bise, Muawell Hill 
Boad, N., Analytioal Chemist. 

Grimwoodt Bobt O., 43, Leaaide Avenue, Muswell 
HlB, N., Analytical Chemist. 

Gri^^ North Street, Poplar, London, 

Grip, August E., 498, Columbia Street, Brooklyn, 
|r,T,,/U.S«A„ Chemical Engineer. 

Gripper, Harold. Great Central Bailway, Gorton, 
Ani^ytioal Chemist 

Grbenewouda, ffidney H., 30, Grosvenor Boad, 
Bighbory, N*, AnaMcal Chemist, 

Gf^meyer, HeriW Bt*, 816, Amesbury Avenue, 
OwfWindaOhIo, tr.S. A., Chemical Supe^tendent 
Gmmaiim Dr. X* Northern AMuranoa Buildinga, 
Aib^ Square, Manobmter, Conaulting Chem&t 
'' , aa|d' •Choiiit^ jESttriiaear. 

G ' EU pSjB, t '^ 882 , I C annln gton Bead, 

^ariM 'YBtoria' 

^idudaal;,GN|^ 
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Oea^aall' thatniat ''''.' 'L , • ’• 

Guild* Prapk Cufvendt^ . 

Arlaona, U.S.A.. bf 

OulHne, met, Xeoimiat {li,^ 

Lo**!!. Haw,, tJ.S.A.. l«5hrol?r 
tendent. 

Qummore. W., 126, Eaat HMiOtar itrdsi DsstttaRi, 
N.J., U.S.A,, Chemist 

Gundlaoh, Walter, 168, Btet TMh Strtsi Nsw Ypipk 
City, U.S.A., SuaeriUtendent 6f Colbdr Wopa 
Gunduch, Dr. Chanea, c/o ^orittnf Ck^ 

Maywood, N.J*., U.S.A., Taob^eal Che^^sl^ 
Gunn, Gilbert, 181, Bury Nevt Road, Haywood, 
Lancs., Paper Mill Chemist. ' ' ' » 

Giinther, Chaa. E., Liebig's Extract of Meat Co., 
Ltd., 4, Lloyd's Avenue, London, E.C., nlerohant 
Ghnther, Wm. J. W., o/o Colonial Sugiix l^ffiUbg 
Co., Ltd., 1, O’Connell Street, Sydney, N.S.W** 
Australia, Inspector. 

Gurney, J. Clare, Fundioibn de Plomo de D, Miguel 
Zapata, Portman, Prov. de MuTofa, Sl^* 
Analytical Chemist 

Gutcher, Wm., Smuapore Oil Mffia, Singapore, BS., 
Superintendent Engineer. 

Guthrie, Alan, Sonth End, Norfhallei^icn, Ydrks, 
and (Journals) o/o Cooper, .^len and 06., Cawn- 
pore, India, LeathsffOhemist 
Guthrie. Alex., Ingle^iDod, Eaton Bhad, Coventry, 
Manage. 

Guthrie, John M., 199^ Ferry Road, Leith, N.B., 
Analytioal Chemist 

Guttmann, Dr. Leo F., College of the Gty of New 
York, New York Gty, U.BA., Research CJhemiat 
Guttmann, Oscar, 12, Mark Lane, London, E.C,, 
Constilting Chemical Enginefur, M.Inaf!C.E. 

Gyr, Dr. K. H., Zug, Switeerland, Afiiidytlaai 
Chemist. 


H 


1902. Haas, Herbert, Union Donworks, San FTadoiloo, 
Cal., U.S.A., and (Journals) o/o Oompania 
Metallur^a de Torreon, Tovreon* Oowirilai, 
Mexico, Metallurgioal Earinear. 

O.M. HaMn^w, W. M., 341, MAdiaen Aveiome, New 
York City, U.6.A., Chemital Enginaui^. 

1904. Hacking, D. H., Henfield House, <S[^.le.Mo6ra, 
near Accrington, Lanes., Soap Maitofsoturer. 

1883. Hacking, wTh., The Grange, aaykm-le-Mbom, 
near Aoorington. 

1900. Haddock, Arthur Q., 60, Highbury, Neweastle-on- 
Tyne, Technical Chemist. 

1907. Haddock, jPranklin, 27, Marion Street, Wekt Lynn, 
Mass., U.B.A., Ijeather Manufacturer. 

18d& Haddow, Gea, Parkview, Bedding, pQlmoiitStatiQ]i« 
N.B., Chemist 

1887. Haddeld, B.A., Heola Works, l^effieldi 2% Hert- 
ford Street, Mayfair, I^ondon, W** and (ilottmala) 
Paxkhead House, Sheffield, Steel FoiMk^* 

188A Hsdkinaon, F.', Pamphlla OH And 
Mitykne, M^terranean, 01! ReS 
Manufaotuier. 

O.M. Hadkhuum, B., Smyrna, 4 ^ llSiMW* OSJ 

1904, Hadley, Qeo., 68, ^ 

StalM, Spriter Werkp Manatt^^ 

1906. Haefele, J. £, 44, 

fad, N.J., U.S.A., mAt. j7v7 ■ 

im Ba^ Dr. OprX dV 
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^ ]fo, Jtnnk Bh, Ifonnt Pro«^ot laboratory, 
Avoaue and JCaiteni Park^y« 
wv N»Y., U.fiLAif OhonuBte 

tWi Ba% AUfitt %, o/o Qbmom Brm. and 0o.» Ltd., 
^ ^ 3ftifiner and Vamich HanotMturer. 

190A Halt, Arehibald A., AmattOiig (Made, Nowdaitld- 
^ ^‘Tyna, Bemonatoator in Chemiirtry. 
lOOli Ball Ai^bald D., 7, Vanohnroli Atmiim^ London, 
B.C., Analytical Chemist. 

180A 0ava]ioa A.« CL Allen Lane, Mount Airy, 
Philadelphia, Pa., C.S.A, Ohemiai 
Q.1L Hall, Bd|M, SilTor Spu^, Stanthorpe, Queeinilaiid,i 
AuatraU^ Taohnical CSieiniat. 
tOOft. Had, Henry, o/o Boo%^d Oo., Irh Vale Work*, 
liiddlaton, LaaoatmH^ Dyer and Pinkher. 

180A Bail, daa. W., Bombay, Baroda and Oentnd India 
Railway, Sabarmata, naar Ahmedabad, India, 
Xinsaea BftHa Manager. 

1C8& Had, Jno. A., Victoria COieiidoa] Works, Victoria, 
Britiah Columbia, Ahalytiloal Ohemiat 
1000. Hi^, Joi. J., BIO, Sixth A-venue Bast, Cedar Bapids, 
Idihs D.S.A., Cftiemiit. 

O.BL Had, B., East London Soap Worha, Bote, London, 
B., Soap Manufacturer. 

180A Hall, S. Godfrey, Beat London Soap Worin, Bow, E. ; 
{Joumak) tO, Aberdeen ParlL Highbury, N., 
Boap Bilaker. 

ICSB Hi^el, Geo., Suatex House, 62, Leadenhall Street, 
London, E.C., ObomiOal HerOhanl 
ISBI. Ha^, H. Loft, 2«, Seale Lane, Hull, Analytical 
CbOtniat. 

1606. HalUwsU, Bdw., o/o Ribble Joint Committee, 

% Skntey plooe* Ptuitou, Chief Inspootor. 

1000. kUdkiOk. DA Albeit P.. 440^ FM aWc, New 
(%, UB.A.. Ohemkt. 

1600. Hamaguohi, K., Hiro HdrA Arito Odri, Wakayama 
jE0h.4 JaOan, Soy Manufacturer. 
lOOA BnknIiteL Abri Martin, o/o Oxford Paper Co., 
Buatiord Fada, Maine, U.S.A, ObemliC 

1607. Hambly, Fred. J., Buoldngham, QUabec, Canada, 

Oh^t. 

lOOL B^bueohen, Oari, c/o Pittcbura Bedii^ion Co., 
EMt St. Ixiuia, XIL, D.S.A., Ele<diro^CftteiBist. 
n, B> H., c/o .^izona Smelting Ob.. Hombolt, 
a, 04. At General Sd^etmtend^f. 

, Oswald, Xanoaater Cottage, Ofd Stratford, 

StntMo)^ OhemieaT Sngineei. 

L, 40, &ftQn Tefraca, Beei^n Rid, 
>al cEebdtt. 

i OlendumockCdke^ Co., Ltd., 
k4ltai>6M?.B7wSi 

Jr. 8^^. iSm* c5w*!m, 

0^ 00* 0 *0.. a* Tavtt M. Aifc>jn 

Wodli' IMMfMy, lUMMC.. 
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Chemi|j^^ 
^dd, Beulw 


enMoiiiainb, 


901. Charles 

600. H:a^J!^£^^4264 

906. Hwm,. W. #., 100, N^ W**» _ 

^k »«.. 0.S.A., AAittM (Mktf 

tUTOT. 

006. Hanacn, H. Norman, field Head, B^k^dneb# 

Reaearoh Aablitant "‘T; 

906. Hs^uri^ ^ol .S , f||j| f^ 

004. Hard, Dr. JUmea, M.B., Cordobenea 14 Benko 
City* Mexico, CbemUt amd P^ekit)^ , 
001. Hi^oaatle, Q. Fred., 17, S^uW ShSBTliefoe^ilS 
Teacher of Science and Teohnology. < ; 

80A Harden. Dr. Arthur, S, Mlarlbofouidt Ildi4 

mond, Surrey, Leetufur In Ohemisfry, ; , 
900. Hardwick, W. Hoaooe, 14 HatAtla BnAdh^' 
Haokine He^ Llreri^, Gkamiai ' ^ 

906. H«d,, ^ B., o/o A Soda MK' 

Ohemial ,,, 

906. Hagd^vji. IJownt^f 

906, Hargreavea, Frank, c/o The Blec' * " 

Cb., Ltd., MiddleWibh,_01ieSh^ { 

896. Hargreavee, Jaa.. 

Widnol, Lancasl 
O.M. Harmreaxea, Jno., 

0.11 Harmnd, It. H., HoughOburl, Itidbi; 

#04. 

998. 

ooa 

m Antonio Stgreet, Auetln, 

®^k.Wa./SS* 

O.M. HMVfagtSii. vr. B., Xeovt,#, MMiMltkillA OM ' 
Iidudt OhmaloDl MtnnhetaiDr. 

898. Hurk Artboiv 88, KiMh Qirt* lm», iMMM, 
Soap Makur. ' * “ 

8 M. awk hM„ vfa«M», 9 N^’aw^ 

burn Hwr EaMHi, Soap MilMM'; ' 

,11 Harna Diw«r»^.S^< Idteoi«l4e 
Park It6ai4 Bath, Ckaaileil ICimk 
697. BsitK VM. W^ r 
ment, SS, John Si 

** '■■SS5iSr9&&^-^ 

9074 Hatrie# Thol Jt# e/n Tlw 13^. 

904 Raarla, Wna G<,, Jmn^ 

„« ‘ 

, |P0 ^ ’ **^^9 
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^ It B ttehlgjg^ qI^ei»^ 

IfliS. HWfiicm,’ John aif-Oo 4fi, Wwtbonmo 
Fwk Eioad» Bnyfwnter, W„ Oovertixnwit 
Anftl^. 

ISde. Hnrt, fcrtrnm, o/o Teimnnti mid Oa, Clayton, 
ManehMtwr, Analyvt. 

lflR6, B^art. Bettram H., Bowlyn, BHgh Street, Sidonp, 
Kmt, Analytical Ohemist. 

O.M. H«a^,I)r.B.,OayleyHan.U<Ayctte College, Eairton, 
Fa., U.S.A.. Profaesor of Chemistry. 

Hart, George Adam, Sewage Engtoeers’ Office, 

Huidoipal Buildings, Leeds, Civil Kngineer. 

189a Hart, H, W., 8, Csmhridw Road, Ansdoll Lytham, 
limoashire, Analytical Chemist. 

1807, Hart, Wm. Beamont, Manchester Laboratory, 8, 

Exchange Street, Manchester, Consulting 

Chemist. 

1888. Hartley, Joseph, 102, Kirkmanshulme Lane, Long. 

sight, Manchester, Technical Chemist. 

1889. HarUev. R. Kent, Springwood House, Middleton 


1889. Hs^ey, B. Kent, Springwood House, Middleton 
Junction, near Manohestor, Chemical Works 
Manager. 

O.M. Hartl^, Prof. W. N., O.Sc., F.R.S., Royal College 
of Science, Dublin, Professor of Chemistry. 

1897. Hartmann, Ernest E., o/o United Club, No. 4, 

Yokohama, Japan, Chemist. 

1898. Hartri^, Jas. HUls, Holmwood, Hendon, N.. Manu- 

faoturing Chemist. 

1006. Hartshome, Wm. D., 40, Pleasant Street; and 
(Journals) Arlington Mills, Methuen, Mass., 
U.S.A., Agent. 

1908. Hartwell, F. 0., o/o Holyoke Card and Paper Co., 
Sprinj^eld, Mass., U.S.A., Purchasing Agent. 

1901. Hartwell, S. Warren, 216, North 2nd Street, Easton, 
Pa., U.S.A., Chemist. 

1901. Harteell, Harry 8., 126, North 4th Street, Allen- 
town, Pa., tJ.8.A., Chemist. 

1899. Harvey, Chat., 17, Alloa Road, Goodmayes, Ilford. 

Essex, Manufacturing Chemist. • 

1892. Harvey, B. FeUd, Omrao, St. John’s, Newfoundland, 
Ohamist. ^ ^ 

1886. Harvey, Ernest W., Stoneleigh, Grove Road, 

Olapham Park, 8.W., A.R.S.M., Engineer. 

1891. Harvey, Sidney, South-Eastern Laboratory, Canter- 
^ Imiy, Analytical Chemist. 

ISW. Harvey, Thos. F., 84, Henry Rotd, West Bridgford, 
Notthu^im Analyst (Drug Co.). 

1888. Harvey, T. H., Cattedown, Plymouth, Chemical 
Blan^aotttrer. 

1908. Hasenolever, Max, Ohemisohe Fabrik Rhenania, 
Aachen, IPrussia, Chemical Manufacturer. 

1906. Haskell, Walter F., 234, Bridge Street. Westbrook. 
Maine, U.S.A., Textile Chemist and Colourist. 

1900. Haslwanter, Ohas., 86, Pilling Street, Brooklyn, 

N.Y.. U.S.A., Analytical Chemist. 

1897. Hassiaohor, Jacob, P.O. Box 1999, New York, U.S. A,, 
President, Boessler-Hasslaoher Chemical Co. 

1808. Hosting, J. J,,*irc/o Louis Leavitt, North 11th 
Street and Drlggs Avenue, Brooklyn, N.Y., 
U.S.A., Chemist. . ^ 

i908. Hatschek, Emil, o/o S. Bomett and Co., Ltd., 19, 
St Dunstan’s Hill, London, E.C., Engineer. 

1887. Hatton. Wm. P., c/o W. R. Hai^ and Sons, 

Wotmwood Scru^ W^ Starch Works Manager. 
1908. Hattrtokf J* M., 7, Bridge Street, Sydney, N.S.W., 
toAuSralia, Agronom. 

lOOa Bavrtis, Dr. P. 8., 1434 Pine Street Philadelphia, 
Pa7H.S.A., Silk Conditioner. 

19Qa Hnvnrwoft ®» Carlton Terrace, Hornsea. 

Yurka, ^smist 

1»», B»wd<n. H. S.. OMdoa, nni Sundwland, VLtMgac. 
IMS. HlwkM, ». W., AW«.iil» CJBbi Ad«l«id«, South 

"'SW Sottw, 


'ISOS. 

ISW. 

Colorado City, Goto*; ! 

Works Manager* ^ ^ 

1906. Hawfev, Fred 0., Box 10, La Ctinwtokr Woto* 
Mexico, Aisayer and Chsndst ; . ' : V 

1887. Hawlioxek, Josef. 77 a, Lord Street, l4vti^, 
OonfultiM Qhemloal Expert 

1899. Haworth, Dr. Edw., Sunnyslde, KoEtotaa BcMi. 
Runoom, Cheshire, Chemiit. 

1903. Haworth, Herbert Crown Work*. Appldy Brk!|ps, 

near Wigan, Director (Grove OhemM Oo,). 

1904. Hawthorn, J. H., Municipal Teohnloid School, 

Jjeioetter, Head Master. 

1895. Hay, Alex. B., Kelvindook Chemical Works, Mgry* 
hill, Glasgow, Manufacturing Chemist A 
1898. flayoraft, Jos. BL, St Peters, Adelaide^ Son;^ 
Australia, Metallurgical Chemist 
1904. Hay man. Jack V. J., Semper Anrea, Burwell, 
Cambridge, Chemist , ^ 

1894. Haynes, David 0., 90, WOliam Stmt, Netr York 
City, U.S. A., Proprietor, ’’ Pharmaoentioal Era*" 
1902. Heys, B. F., c/o E. R. Squibb and Sons, 00, Beek- 
man Street, New York City, U.8.A., C8iemist. 
1906. Hayworth, W. P., 119, Clapton Common, liondon, 
N.E., Chemist 

1902. Hazard, Dr. Elmer C., Shrewsbury, N.J., U.8.A., 

Chemist. 

1906. Hazard, Fred. R., P.O. Box 2, Syracuse, N.Y., 
U.8,A., President (Solvay Process CoJ. 

1903. Hazen, Chas. R., 10% Belmont Place, Weetmonnt, 

Quebec, Canada, demist. 


1894. Heal, Carlton, Duston, near Northampton, Chemist 

1903. Heald, Henry I., Hove House, Ad wick Road, 

Mexborough, near Rotherham, Yorks, Manager 
of Earthenware Factory. 

1890. Heape, Chas., 19, George Street, Maneheiter, 
Calico Printer. 

O.M. Heath, R. C., Myton Grange, near* Warwick, 
Chemical Manufacturer. 

1906. Heathcote, Henry L., Warwick Avenue, Earlsdon, 
Coventry, Research Chemist. 

1904. Heaton, Noel, 20, Baker Road, Harlesden, N.W.i 

Colour Manufacturer. 

1896. Hobden, Jno. C., P.O. Box 824, Frovidetios, 
R.I., U.S.A., Works Manager and Chemist 
1906. Heberlein, Dr. Edw., o/o H. T. Bnthoven A Sons, 
Ltd., 247, Rotherhitho Street, London, 8.E., 
Works Manager. 

1889. Heoht, Jos. L., Bettmidorf Metal Wheel Co., Davsn 
port, Iowa, U.S.A., Analytical Chemist 
1896. Heoker, Paul, 102, Fenohuroh Strest, London, E.C., 
Chemical Merchant 

1900. Heckman, J. Conrad, Larkin Soap Blanufacturini 
Co., Seneca Street, Buffalo^ N.Y., U.8.A.,Chemlif 
1889. Heckmimn, C., 9, Gtklitserufer, Berlin, S.O., Ger* 
many. Chemical Apparatus Maker. 

1886. Hedley, Armorer, Durrant House, Bournemouth, 
Hants. ^ , 

1896. Hedley, Geo. H., Hedge Mill, Loudwater, Bucks., 
Chemical Manufacturer. 

1902. Heelmer, Prof. Ohas. F., Ontario College of PbArmi^i 

Toronto, Canada, Professor of Pharmaoeut^l 
^ Chemist^. ^ , 

1903. Hegemon, John W., 102. Barbey Stveet^ Broddyn, 

fir. Y., U.8.A.. Chemist. 

1906. Hehner, Charles, c/o H. and A. Saunders, Bdlpss 
Building, King Street, Toronto, Coned** Aaeirtmt 
Manager. " 

O.M. Hehner, Otto, 11, BiUltor Sq^, Lpndnm 
Analytical nnd Oonsudting iSimmeW y 
1902. Helke. Rudolf E., Antoirioa^%l(j»f JRw 
So. Box C, 

1905. Heilhom, Jacob, 608, Waskiiigtito 
ltt7. Huttw. k 
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11^ JB(;«mpl!»ii^ &, 39» BxwMwick Hove* 

Hiilme Ataani^^ 

Hemate^ P., Heiitii»ge^*Hudion, N.Y., 

If^Al^aloiil Ximine^r. 

1883* Prof. G. G., The Teohnioal College, 

Geoife Street, OlMgow, Profomor of Chemiat^. 

190Sk Ben4enK»i, Prof. Jm. A. RuaeoU* Chihli Provlneiikl 
m Oollege* Paotinrio, North China. Profwwor of 
CSieisiietty and Fbyaios, 

1900. Hendereon, J. Broimlie. Qovemmeot Anaiyat’e 
OD^, BrialMuie, Qfuoenb!uid, Goremment 
Analyat. 

I909i HendHteod. J. C. A. 120, Biehopegate Street 
Within* Ixmdon, K.C. 

1904 . Henderaon^ Joe*, Thornaby Ironworks, Thomaby- 
on^Teea, Itletidiurgloal Chemist. 

1894. Henderson, Norman M>, Broxburn lodge. Broxburn, 
N.B.. OU Works Managm*. 

1900. Henderson, Thos., 14, Dey Street, Now York City, 
U.S.A., Kanufacturing' Chemist 

O.M. Henderson, W. F., Moprfield, Claremont Gardena 
Newoastle*on>Tyne. 

1883. Hendriok, Jas.. Hittlsohal College, Aberdeen, 

Leoturer on Agrlo^ural Chemistry. 

1800. Heniufl, Dr. Max, 827, FuUorton Avenue, Chicago, 
III.. U.S.A., Sooretary, Browers’ School. 

1804. Henley, F. R., 9, Beaufort Cardens, London, 6.W., 
Brewer*s Chemist 

1889* Hennih, Alphonse, Portoferralo, Elba, Italy, 
Metallurgical Chemist. 

1900. Henning, Albert, 92, Harrow Road, leytonstone, 
N.K, Ohemioal Msoufacturer. 

1800. Henning, 0. I. B., P.O. Box 42, Santa Crux, CaJ., 
US A., Chemist. 

1884. Henshaw, 8am., Glenthome, Wolstanton, Stoke-on- 

Trent, Ohemioal Worka Manager. 

1604. Hepbum. J. G., Priory Works, Dartford, Kent, 
Leather Blanufaoturer. 

1806. Herig, Harry W., 86, Rose Avenue, Jersey City, 
N.J., D.HA., Chemist. 

1881. Heriot, T. H. P., 37, Church Crescent, Muswell 
HiU, N., Analytical Chemist 

O.M. Herman, W. D., Holm Lea. Ralnbill. Lancashire, 
Glass Worka Chemist. 

C,M. Heron, John, 110, Fenohuroh Street, London, B.C., 
Breving Chemist. 

1903. Herreshoff, J. B. F., 40, West 68th Street, New 
York City, tj.S.A., Gheinloal Engineer. 

1899. Herrick, iufus F., 16, Herrick Street, Winchester, 
Ma«a«, US. A., Chemist. 

1887. Harriot, Wm. Scott, Rovenswood, Partiokhill,*- 
Glasgow, Mechanical Engineer. 

(XM. Horrmann, R. W., 68, Mara Lane, Ixmdon, E.C., 
CAienOeal Merchant 

iSOL He^m, Ernest A., University of Oalifomia, 
Berkeley, Cal., US. A., Assistant Professor of 

an. A. a, P-BA, ObMTTjtory Houm, 

Bucks., Hon. ProfeMOr of Experimental 

189$ L., PC, Box 664* Montreal, Canada, 

CdnsttlitM Chemist 

jpM N.> <1/0 81^ ttkd Dobras 
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1801. Hetberlngton, Dr. AmM'l 
* gleotwo od , Laiionshifo* .1 
1904. Heurieh, ChristiatL 1I07» i 
N.W„ Washing. D.O* 1 
1894. Heedtl^ A. H., The Graen lilaad j 
Hong Koim, Chm«L and , 

Vbll^ nenr Gurnard, Ide of V 
O.H. Hewitt, Dr. D. B., Oakle^h, T 
Alkali Manuhsetorer. 

1903. Hewitt, H. It. 329. Bradford Road, 

Chemical Worka Manner. v . v 

1896. Hewitt, Dr. J. Theo., 7, The Aveh«WV 
leoturer. , . 

1890. Hewlett, John C., 40>42, OhMlotto fNuMi, 
Eattem Street, London, E.C„ 

Chemist. 

1888. Hijy, Harry, 2, Ash Terrace, SavilaToini, 

Dyer. , .i 

1806. Hegmann, Dr. Fritx, f Journals) tetnpoaa^ 


orotheenstr., Bm^lin, N.W. j and %, 

Terrace, Hampstead, N.W., Analyftm 
1906. Heys, Charles H., 124, Yoage Street* 

Canada, Consulting Chemist 
1884. Heys, W. E., lianberis, Bushey HallHoad* WatlMd^v 
CotHidting Engineer. 

1863. Hey wood, J. H., 281, Drake Street Eoo)iMN|^ ' 
Technical Chemist ''‘‘i-i/;:'/ 

1887. Hibbard, Paul L., 2667, North 42nd Court, Chiea^ 
lU.,j..UJS*A., Starch Chei^t ^ ', 1 ;,^,;.':’; 

1906. Hibbert, John C., 6, Victoria R^, West 

Nottingham, Chemist ' 

1901. Hiby, Dr. Walter. A Bouthamiiton Rnw, i<ond% v 
W.O., Ohemioal Engineer. ' 

1906o HioUng, W. Norton, Quimui's Road Woiki, Ketw^^ 
ham, Imee Dreeeor. , ' 

1006. Hickman, T. Moore, Holmdale, PfttnRnw^Wiiw«r , 
hamptem, Analyst. ' lir ' 

1887. Hioloi, Edwin F., 4837, 

Philadotpbia, Pa., US.A., . 

1893. Hicks, Jee. A., 0/0 Dr. B. Redwood, 4*. v 

Street Within, London* EU, 

O.M. Hlggin, W. H., HoUvwood, Loatook, 

le-Moora, C^niioiu Manufaoturor. » ,i 1 

1886. Higglna, C. h, 70, Bedford Street Soixl^ livam^ I; 
manufecturlag Chemist 

1906. Higgins, Erie, A Oak Terrace, Boeok Stve^ 

^1* caiemist ^ ' 

1906. Higghiui* John M., 88. Queen Street, 

Australia, Consulting Metallntglst 
1901. HigWey. Arnold. 26. 

Mdor, Bradford, Chemist , 

1904. Hildebrand. Charlea €., OosteBn* 

Clm^st. 

1903. Hill, Chaa. Alex., 64, Park StrtcA f 
Chemist 

1897. Hill, George, Barton-on-Humbtir, 

Ifanager. 

1897. HU). I^Bwbnrt IL, UiiiMn% 6t 1 
CAA., Pwtawr of f“ • ■ 

O.M. Hitt. jr. K., 18. Oibotm fiteM. : 

Oerao, mm GImoo*. Xaw ‘ 

1899. Hill. Syd.i»y, Eu^lowt^fe 

S ^nnralt) c/o tttintdM 
^AMhrw«l ChMgM 
1908. SA W, Bm4 Jwbw 1 

1803. 0, Hi, 

1899. au jm 






iDlfa. 

KUitm, BdMt a» 11, OvMNndal^ 

XiwpoA Vvtaiak md Paitit M«i^raibultwwr. 
HiiibU« 7 » j. W., PifiWiett fttwet, Loiadon, 8.W.» 
, Obeniioftl IDagiiUMtf* 

19dd, |!it«rfttt It., S^^yletyilK 

ITmiimii. 

Mi, F., t/o JOnM Bron.. Peari and Water 

8tr0tii^ Brooklyn, K.x„ U.B.A., Ohemical 


IWr Hldd, H. Uoyd, 56, Stanton Boad, Burton-on* 
IhfWt, Ahalytioal Ckexniat, 

0.11 IBndle, J. H, 8, Oobham Street, Aooxington, I>ye- 
worka Manager. 

IM9* Hinka, Berej^., Danger Building Dent., l^yal 
Lai^ratory, Woolwi<»i Areenal, S.B., Obemist. 

ISftt. Hinman, Bcsrtpam 0., 48, Sydenham Hill, Sydenham, 
8.B.« Metallurgioal Clhemiat. 

1192* HilulMlwood, Thoa., Qlaagow Oil and Paint Works, 
Glenpark Street, Qlaagow, Oil Refiner. 

1905. Hioms, A. H., Caerleon, Cheater Road, Erdin^n, 
near Birmingham, Science Teacher. 

im. Himh, Jos. E., 1245. 85th Street, Brooklyn, N.Y.. 
U.S.A., Chemist. 

1998. Hirshdeld, E., o/o United Chemical Co., 52, Broad- 
way, New York City, U.S.A., Chemist. 

1889. Hirst, H* Eoj^ld, Bank House, Stainclifie, Batley, 
Yorks., Works Chemist 

1888* Hislop, Qeo. R., (Journals) Gas Works, (oOm- 
munioationa) Greenhill House, Underwood Road, 
Paisley, N.B., Gae Engineer and Manager. 

1909. Hobbs, Alex. F., o/o The United States Finishing 
Co., Box A, North Station, Providence, R.I., 
V U.B.A., Printworks Superintendent 

1900. Hobbs, Dr. Perry lx, Weetem Reserve Medical 
College, Geveland, Ohio, U.S.A., Professor of 
Oheznfaitry. 

1900* Btobsbauni, Isaac B., 79, Claremont Road, Forest 
Gate, E., Analytical Chemist. ^ 

1905. Hobson, Alfred, Dantdo Brewery, Imperial Street, 
Regent Street, Leeds, Brewer and Wine Manu- 
facturer. 

1991 Hoobstetter, Henry, Ault and Wiborg Co., Cin- 
dnnati, Ohio, U.S.A., Chemist 

1984 Andrew, Dalmonach Works, Bonhill, 

DnmbwrtonshiM, Printworks Chemist. 

1880^ Hodgea, Harry B., Long Island Railroad Co., 
Long Island City, N.Y., U.8.A., Chemical 
Bnmnaer. 

O.M. Hodgkinson, Dr. W. R., 18, Glenlnoe Road, Black- 
heath, S.E., Professor of Chemistry. 

' 0#11 Hodgson, Chris., 33, Oakdale Road, Nether Edge, 
Sheffield, Metsllorgioal Chemist 

1097. Hodgson, Matthew, Ardmore, Wicklow, Ireland, 
Tectmioal Chemist 

1905. Hodgson, T. R., 23* Aberdeen Road. Highb^wy, N. 

1890* Hodgson, Wm., 60, Deansgate, Manchester, Oil and 
Colour Broker. 

1991 Hoffmann. W. F., 23, Division Place, Newark, N. J., 
U.S.A*, Chemical Merchant 

1901 Hogw^ Julius W., 87, Annandale Street, Sydney, 
• N.S.W.j_AustrkUa, Demonstrator of Chemistry. 

1896* Hofbsn, W., 9, Duddingston Cresoeut, Portobello, 
Iwmrah, Chemist. 

dJi H<mx % W., c/o John Spencer and Sons, Newbum 
BMMrka, Newcastie-on-Tyne, Metallurgioal 

1^ Blcdo^JHifold, Parkdale, Wolverhampton, Iron- 
GMssSr Ii0iit«^de» W., Oermarw. tPirindpal* 
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, Holgste, T* IL, 178, iltiw 

oashlr^ MetaJliW|tei^ _ ^ _ 

. HoUutd. Philip a, S44 

Montreal, Canada, MittKmaiit . ^ . 

. HoUiok, Herbert, o/o Oen^ 

N.J., U.S.A*, Works flahagar, v. 

. Holliday, Lionel B., Lunnclottipi Hath HafMWislid 
Cheimoal Manufacturer. ^ # 

. Boilings, J. Spencer. Yi^bikdeg, nsaS Wremiam 
North Wales, Works Manag^ 

. HoUinshead, Petsr, 19, Thg HoUdw Way, tUinoon] 
Cheshire, Chemist 

. HoUinshead, Dr. W. H.. Yanderbill i:t||h»ni^ty 
Nashville, Tenn., X).S.A.. Teacher of Chsmlstiy 
. Holloway, E. G., o/o Jaa. S.*kirk ahd 0o.« CUdoagO 
HI., U.S.A., Chemist. 

. Holloway, Q. T., 57-68» Chinoery Lan6i Loiidsiil 
W.C., Analytical and OonauMng' Ohea^t. > 

. Hollway, Jno., 6, Highbury Grai^, London, K. 


and (Journals) c/o Wm* Gaihaaith; 9 ^y WHUau 
Street, Sheffield, Mine Owners ^ 

Holmes, EUwood, Wynoote,: Jeemoiffi Park East 
Newoaatle-on-Tyne,^k>ur Menufaotmer* , 
Holmes, F. G., NoBhorOft, TewitweU Boad 
Harrogate, Yorks., TeOhnioal Chemist 
Holmes, Wm. E., Trent Bridge Leather Works, am 
(Journals) 31, George Road, West Bridgfdrd 
Nottingham, Chemist. » ^ 

Holthouse, Harold B., 12. Melton Grdto, Was 
Biidgford, Notts., Clhemist. 

Holton, Alf. L., Chemical D<^., Gif WoHpl 
Bradford Road, Manohester, ubemiei. ' > 
Holton. E. a, 601. Oitod tU»d. 8.W., OrMud 
Ohio, U.S.A., Chemist. 

Holzapfel, Mak, Milhum House. Newsastle<^bn/ryds 
Mannfacturcr. 

Homhray, D., The IngL Misterton, new Gains 
borough, Analytical CnemiHt. ^ 

Hook, AHhur Henry, BOx ^ Gtae&FOod, B.O* 
Canada, Clhemist. 

Hooker, A. H., o/o Heath sad MUUgan Mknnfaolnir 
ing Co., 170, Randolph StrSeV dd^ago, IQ, 
U.S.A., Manufacturing Cffieniist. 

Hooper, E. Grant, 16, Royal Avmitfe. SloiSM 
Square, S.W., Cihemist. 

Hooper, Ernest F., Wear Fuel Woi:ks.Hlm9n Doek 
Sunderland, Technical Ohemlsi 
Hope, Jaa., Dean House, Lnmle, N,B*.Hie1iel Woria 
Manager. . 

Hopewell, Fredk., 86. Youthlo Squiqw, Ifontreal 
dtnada, Manager. 

Hopkins. Erastua. Lake Helen, f1h*» Oon 

suiting Chemist ' 

Hopkins, Herbert W.. (Jourktals) S/o Wiffilt G. If 
Co., Waihi, Paeroa, NTS. $ and 18^ MmilsiglW 
Geardens, South Kimix 4 (ton,B*W.* M 
Hopp«n,toat. A,,.W» 1S& ajcwil 

B^kiyn, N.'!r 7 tLS.A*, Oheffili^. V/l" ; 
Hopwood, Wm. H., XAvenhank Odttagtw Jtkssstptrm 
Dumbartonshire. Printworks ^ 7 

“■S.’S:* 

Horsfam Jno.* A OnuigO A9WiiiSb 
n.. 9/0 
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&kmt, WmobMikn, 

1^ CSUltwett, Smm, 

^ImS^ Hdiit«lt Roftd, 

BMttt, Chan^t 

^ B,, t)api| J3[otui^ Buokhont HUl, Bamx, 

im. M^Srh. u^STatr inn*, stmuord, b., 

IMA. IM. A., 3H, MontsUo Streat, Biookton, 

' 7" *'' ‘V0m>i XfM^A,, Chomtit 
18M^ Heiurji Byiaoke 'Street, Bfookline, Mata.* 

How«c4i Kelaon A., o/o Ganeral Ohemioal Oo., 
iOagi^Moh, BL, T7.8. A., *Ohomiflt. 

1904. Hoitivd, o/o Wliliams Bros, and Co., Hounalow, 

OMk SEowBvd; W« B., 0ty JUfiila, Stratford* Inodcrn* E.* 
CtenlMl llktttifaotuMr. 

1900. Howo* Okettot ^A., 124, Puroliaae Street, Boaton, 

4 UiiM.. U.S.A.i JDyertidf Merohant. 

1908.. dw. Iidwia*^w«ra!£gton and Lee Univeralty, *{ 
IdoSiltton* Va.* tI.S.A., Profeaeor of Ohemiatry. 
1908, fihM^ ]Mand E.'i 190, Oommonwealth Avenue, 

^ OOnecird Junefion, Haaa., U.S.A., Exploairea 
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Waiter L., Apm]aer*a Offloe, Cuatoni Houae, 
I*., Ohemiat. 


Orieana, v.««i3<umv. 

1900. Mow^aA, George, W., 29.1, Dufferin Street, Toronto, 
Canada* Mapager. 

l099« %#lee. PVei, o/o IfoBougall BxOa., MQlirall Dooka, 
lartmon. E.| Chemlat. 

1880. Eoworth, F. Wii4t 40, Linooln^a Inn Fielda* W.O., 
TMdmioajt Ohamiat and Ofiartexed Patent Agent 

1908. Bpoyler, JWja, Market Street Perth Amboy* 
lf.X* U.&A.. dbemiat 

1890* IE<^ moy S.* Qaa Worka, Ooxaide* Plymouth, 
{jkui Edginear. 

lOOO* Ht^AerrJuytfua, Aah Villa* Oheadle Hulme* Oheahire* 
' tr^f Byeing and Papwmaking Depart- 
(Huniolpal Sphool of Teohnol(^). 


iB>ion*W*U: dtambera, Lee^ Dryaalter. 

HOO. Hndi^ Bdv. o/o Pioneer Iron Oo.* Kar- 
miette,. Mioh.» V.8. A.* Ohemiat 
1906^ Mmm 0^ The XJnivwaltr. Edghitttoii, Bir- 
ntidldialnf LMtnrair on MetaQurgy. 

018 jr./ 79* Mark Inne* Lond^ E.O., AgrU 

' ; > ‘ OSmnpcm0^ 

iMi, ante IWriiwnd MU 0k««4 Buto Oo., Ofcte, 
/Uj^ B^fdMor of Chemiitry and Fhyaiea. 

i«a <?»■ p‘> ®/® 

and Penn Sreet, Camden* 


Bi* 

E Odinatte Putney* 8. W.» 

'tjit ' ' ! ' < *'l ' r * 

tti«Mld , Oraaa Avende* 8.W.* 
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Hmilok^ Br. E Au^ MW 
Loult Mow Efi.A^ fmoc 
I90a finiit Aitiiuir V., 284* Mmr 

8tini^(ht Obeanheti, Aniilytinid f 
O.E HnntrSrttam* I2i, Wedt Genyfa^ 
Teohziieal Ohe mitft. 

O.M. Hunt Ohaa.* 15, Vietoria Stray 
Lcmdon* a W.. Gaa Bng^. 

1888. Hunt A 8.* AmdetonTWIdnea* 

1908. Hunt P. G Hofmea, MatropoUtan 04au^^ 
Street Helbourna, Vio.* Ati«tndla» Qei 
O.E Hunt W.,, Hampton Houae, W^od 
neabury, Staffordahha, OhemM 
1908. Hunter, E B., Dennery Paotory* St 
Indi^Su^T Worlw Mwitgw. 


1902. Hunter, Hy. Blount Hunteif Okemlc 

Va.* tr.B.A., Induatrial Ohemiat, , 

1898. Hunter* Prof. Matiheur, Oouaide* 

Profewor of Chemiatiy. ^ 

O.M. Hontin^n* Prof. A. K.* Rhufa iMilli 

London, W.O., Profeaaor of MAtaillU!^^ 77 

1902. Huntly* Geo. N., 96, Qowair I 

Analytioal and OonattltJng i 
1904. Huntaingiir, AUred, Route de Oondeiy 10^7^ 
Briquea, Paa de Oalaia, IVande, A 

Colouriat 

1903. Hurlhurt Allen S.* o/o General Oheniiaal 

Hudson River Worka, Hudaon J 

XT.S.A, Ohemiat 

1904. Hurren, F. H., 81, Melville Road# aM. < 

o/o The Rover Oo„ Ltd., Oovehti^* ^ 

^ Ohemiat » 

I8M. Huny, S. H., H«ta,ite Mteji 

and Uoumala) The Bed Houaa^ Bvndwm 
Meohanioal Engineer. > , 

O.E Huakiaaon, P. L., 77* Burfaitoti Stiadt 
W.O.* Ohemioal Manufacturer. ^ 

O.M. Huaon, a W.* 18, Batavia BuH^wt 

Liv^iool, Analytioal OhemMt ^ 

1894. Hutoheaon, Jno. F., 22, St Snooh flquarii' tllidjpijii 
Obemioal Blanuiaoturer. 

1906. Hutohinga. W. Maynard, Eaaedale 
Gosforth, Keu^aatle-on-Tytte* T" 

O.M. Hutohinaon* C. 0.* 8, HaioOuTt BuSdii 
E.O*, Barriater-at-Law and Oh 
1900. Hutohinaon, E. George, Gae WorttySt 
Enginear. 

O.M. Hutohinaon* T. J., Aden 1 

Bury* Awytioal and 0 
*>. Mobt 8,* The 


1901. Hutton, Br. „„ 

Lecturer on Eleotvo®0hem7-. 
1906. Hutton* Jamfif 8., 81* PlyittOQ^ 
Maas.* 0.S.A, Oheinie|i. 




O.E Hualejr* Jaa. E* o/o ViekeM# ^ 
US., River Bon Worka* SheflMM* 
Ohemiat. 



1906. Hu^tt Hilea a, 1208, Tri#M ^ 
Toronto* Canada# Ahuj 

1897. Hyama, Godfrey M., 812* Saadi Im 
Maaa.* U.S.A., Minaa Manattit 
1902. AydB. i«*lht i... I.O. 

Ibio*, 0,aA., Che--"* 
ww. Bte Bitett. 
oty* 

1988. H’ " ^ - 
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18W. IbbotBon. E. C., Gyemge, Sweden. MetolUirgist. 

1900. loWoka, Tajiro, 19, Maruyam* Sbinmachi, 
Kongo, Toklo, Japan, Chemint (Imporial Japanoae, 
Navy). 

1906. Iddings, Richard P., Arlington Mills, I^awreneo. 
Mass., U.8.A., Chemist. ^ . 

1886. Idris. T. H. W., M.P., 120. Pratt Street, Camden 
Town, N.W., Mineral Water Manufacturer. 

1902. Ihart, John P., 373, West 36th Street, Now York 
CHy, U.8.A., Technical Chemist 

1900. Imrie, John, 416, Shields Road, Glasgow, Analytical 

f^®nURt. . , „ . .If X ! 

1906. IngalK Robi^rt C., 63. Commercial Street, West | 
Lynn, Mass., L.8.A., Sales Manager. 

1900 Ingalls, Walter R., (Communications) 606. Pearl 
Street, New York City; and (Journals) Roment 
Avenue, West New Brighton. Staten 1.. N.\., | 
U.8.A., Mining Engineer and Metallurgist. 

1889. Ingle. Dr. Harry, Oeskckl, Balweane Hoad, Kirk- | 
caldv, Fifcshire, Organic (lieinist. 

1891. Ingle, Herbert, Dept, of Agriculture, aLuornment 
Buildings, Pretoria, Transvaal. Chemist. 

1906. Inglis, Dr. Jno. K. 11., University College. Reading, 
Berks, lecturer. „ w, i • i 

1884. Inglis, R. A., Culrain, Bothwoll, N.B., Analytical 
Chemist. _ . 

1906. Innes. Dr. W\ Ross, 6, Griffiths Road, Wimbledon, 

S.W.. Chemist. .r. i i . 

1904. Warn, H. A., fleveden. Higlitown Road, Luton, 
Beds.. Manager and CbcmiHt. 

1884. Irving, J. M., 17 a, Dickinson Street, Cooper Street, 
Manchester, Chemical Merchant. 

1906. Irwhi. John T., Cledford. Middlewich, Clioshire, 
Manufacturing Chemist. 

O.M. Irwin, W., Inglchurst, Stand, near Manchester, 
Analytical Cliemist. , w 

1893. Isaac, J. F. V., Research Chemist. 

1896. Isaacs, Louis A., 110, Greencroft Gardens, fWest 
Hampstead, N.W., (Journals) o/o Yeatman and 
Co., Ltd,, Denmark Street, E., Manufactuier. 

1901. Isakovios, Alois von, Synfleur Scientific Labora- 
tones, Monticello. N.Y., U.S.A., Manufacturing 
Chemist. 

19QD. Ittner, Dr. Martin H., c/o Colgate and Co., Jor»«y 
City, N.J., U.S.A., Soap and Essential Oil 
Chemist. 


1890. Jackman, E. J., 60, Belgrave Road, Ilford, Essex, 

Technical Chemist. 

1898. Jackson, Alf. George, 66, Ann Street, Brisbane, 
Queensland, Electro- Chemical Engineer. 

1906. Jackson, Arthur A., 072, East 43rd Street, Chicago, 
HI., U.S.A., Chemist. 

1901. Jackson, Daniel D., Mount Prospect Laboratory, 
Flatbush Avenue and Eastern Parkway, Brooklyn 
N.y., U.S.A., Chemist. 

a903. Jackson, Dr. D. H., 73, Parliament Hill, Hamp- 
stead, N.W., Chemist. ^ ^ ^ , 

OM. Jackson, Edward, Ravens Clift, Oxford Road, 
Moseley, Birmingham, Alkali Works Inspector, 
1904. Jackson, Ernest W., U , Queen’s Terraco, Middles bro , 
Antijytioal Chemist. 

1891. Jaokion, F., Smedley Bridge Works, Cheetham, near 

Manchester, Bleacher and Dyer. 

1883. Jackson, Frederick, 14, Cross Street, Manchester, 
Laboratory Furnisher. 

1886. Jackson. John, 98, Dobbie’s Loan, Glasgow, 
Lubricant Manufacturer. 

190L Jackson. Percy G., Chemical Laboratory, Loco- 
motive Dept., Midland Railway, Derby, Chemist. 
O.M, Jackson. R. V.. o/o Scotch and Irish Oxygen Co., 
Polmadie, Glasgow. Technical Chemist 
inn. JaaktOD, Sami., o/o a B. Dunoja, Roundlay. 
Hanbiaten’t Road, Chatput. Nadiaa, India, 
AnalytSkd Chemist 


1902. Jackson, Samuel., e/o Wm. Metoslla Ltl*» Cftiwrok, 

near Accrington, Director (Tar DistHlery). 

1898. Jackson, Thos., Clayton Chemical Works, Clayton, 

Manchester, Chemical Manufacturer. 

1900. Jackson. Victor G., 21, Frankfort Road, Heme 

Hill, S.E., Choraist. 

1901. Jackson, W. B., Glongowan Printworks, Oaldercruix, 

N.B., Chemist. 

1903. Jackson. Wm. D. N., 291. Station Road, Wallsond- 

on-Tvne, Analytical Chemist. 

1900. Jackson, Dr. W. Hatohett. Radoliffe library, Oxford, 
Librarian and Science Tutor (Kebl© College). 
1893. Jackson, Rt. Hon. W. L., F.R.S. Set AHerton. 
Rt. Hon, Lord. • 

1899. Jackson, W. Morton, c/o Manchester Oxygen Co., 

Ltd., Great Marlborough Street, Manchester, 
Manager. , 

Jackson, W. P., Saxilby, near Lincoln, Cliemical 
Works Manager. 

JficobH, Charles B., 62, Beaver Street, New York 
City, U.S.A., Chemist. 

Jacobsen, Rudolph C., 164, Lake Street, Cliicago, 
111., U.S.A,, Editor of “ Hide and Leather.” 
Jacoby, Areli H., c/o American Dyewood Co., 160, 
Wiiliam Street, New York City, U.S.A. , Chemist. 
Jaequ6, Maurice, “ l*a Cantabrioa,” Galdaoano, ceroa 
Bilbao, Spain, Chemical Engineer. 

Judhava, Kliosborao B., Nausori, Bombay, India, 
Collector and District Magistrate. 

Jiiger, B. M., c/o Goo. Jkger and Sons, 77, Burlington 
Street, Liverpool, Sugar Chemist. 

Jago, Wm., 6, Fig ’#reo Court, Temple, Ivoiidon, 
E.C., BarriBter-at-T.Aw. 

James, Alf., 2, Broad Street Place, London, E.C., 
Mining Engineer. 

James, E. T., British Alizarin Co., Ltd., Silvortown, 


O.M. 

1901. 

1901. 

1900. 
1897. 

1901. 
1900. 
1886. 
1889. 
1883. 
1886. 


Victoria Docks, E., Secretary. 

James, Dr. J, Wm., Aylmer House, Weston-super- 
Mare ; and (Journals) 29, Redcliff Street, 
Bristol, Chemical Lecturer. * 

1893. James, Lawrence S., 32, Hawley Street, Boston, 

Mass., U.S.A., Gas Inspector. 

1906. James, (3scar S., 227, George Street, Toronto, 
Canada, Analytical Chemist. 

1902. Jameson, Lewis, 83, Queen Victoria Street, London, 

E.C., Consulting Chemist. 

1903. Janos, Frank W., WoUoloy Street, Surrey Hills, 

Victoria, Australia, Assayor. 

1800. Jantzen, Paul, 133, Penchurch Street, London, 
E.C., Chemical Merchant. 

O.M. Japp, Dr. F. R., F.R.S., The University, Aberdeen, 
Professor of Chemistry. 

1906. Jardine, Samuel, c/o Dallyn, Jardinc and Co., 23, 
Scott Street, Toronto, Canada, Chemical Mer- 

1890. Jarmain. Geo. S., Dalton T^odge, Huddersfield, Wool 
Extractor. 

O.M. Jarmay, G., Hartford Lodge, Hartford, Cheshire, 
Alkali Manufacturer. , « t* 

1900. Jarvie, Jas., Monkland House, Kirkintillooh, N.B., 
Chemist. „ 

O.M. Jayne, Dr. H. W., 931, North Broad Street, Phila- 
delphia, Pa., U.S.A., Manufacturing Cliemist. 
O.M. Jekylh J., Castle Moat House, Linooin, Chemical 
Manufacturer. 

1892. Jenkin, W. A., 6, Bella Vista, Minas de Rio Dnto, 
Provinoia de Huelva, Spain, Metallurgical 
Cliemist. 

1906. Jenkins, Chae. D., 8, Grove Street, Winchester, 
Maas., U.S.A. Chemist. « .r, « u 

1894. Jenkins, John H. B., Laboratory, Q.E.R, Work*, 

Stratford, E., Aialytioal Chemist, 

1894. Jenks, Robt. L.. Central Excise Laboratory, 
Kasauli, Punjab, India, Chemistw 
1906. Jennison, Jas., 103, Lynwood Avenue, Darwon, 
Lancashire, Chemist. 

1904. Jepson, John Elliott, The Star Paw Mill Oo., Ltd, 

Eenisoowlee, near Blackburn, ghe^t. 

1899. Jerdan, Dr. David S„ o/o J. aAd <5. Oofc Ltd., 
MIUs, Edinborg^, Qm^t (Gelatni 

Worn). 
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W. imop, tiwto V.. W6od^ Bo*d. 

Lej^mtone, Bimx, 

0*. JoMiup, AWced K, Tl«nt«to, North Chino, Ainoyer. 

04. Jewlf, Wm. M., Coble Building. Chicago. Ill, 
U.S.A., Chemist and Engineer. 

04, Jcwson, F. T., Thomly mk Terrace, Paisley, 
N.B., Chemist. ; 

i06. Job, ttobt, 109. Windsor Street, Reading, Pa., | 
U.S.A., Analytical Chemist. I 

K)6. John, David, Haileybury, Ontario, Canada, Cliemiat. | 
t86. Johnson, A. K., Claremont, Lyndhurst Road, t 
Wolverhampton^ Analytical Chemist. i 

104. Johnson, Cedric, PTeld Housed, Winnington, North- j 
wioh, Chemical Engineer. I 

K)0.^ohnsun, Chas. C., Vandronil Station, Quebec, ; 

Canada, Chemical Engineer. ; 

>05. Johnaon, Chos. F., Avci-y ChemU;nl Co., Littleton, , 
Mass., U.S.A., Superintendent. 

>02. Johnson, Chas. M., 701, Orchard Street, Avalon, 
Allegheny Co., Pa., U.S.A., Chemist. I 

191. Johnson, Edmond E., The Calcs, Roding Lane, i 
Woodford Bridge, Es.sex, Clicmical Engineer. 

KK). Johnson, Edw., c/o Herdciros Bowman, Ltd., ‘ 
Caixa 57, Peruambueo, Brazil, Sugar Works j 
Manager. I 

K)2. Johnson, Emil F., 90-98, Maiden Lane, New York ! 

City, U.S.A., Consulting Chemist. i 

}00. Johnson, F. Carter, National Acid Co., 714, Union , 
Street, New Orleans, La., U.S.A. , Chemical I 
Engineer. 

[KM. Johnson, F. M. 0. (Joiffuals), 285, Peel Street, Mon-* I 
tred, C;aiia<la; and (oommimioations) University I 
College, London, W.C., Clieaiist. : 

iKM. Johnson, C. B., 7, Church Street, Liverpool, Whole* 
sale Cliemrst. ' 

Kill. Johnson, Dr. Harold, 5 and 5. Fowkes' BuiUlings, 
Croat 'Power Street, l^fiudon, E.C., CUiemist. 

[107. Jol»#Hon, H. Finnis, o/o Borax (JousoUdated, Ltd., | 
10, Enstchoup, London, E.C., Sales Manager. | 

903. Johnson, Horace, Waialim, Oahu, Hawaii, Chemist, , 
tM. Johnson, J. E., 40, Idmiston Kimd, Stratford, ; 

E., Manufacturing Olieinist. • 

896. Johnson, Jesse F., Vaudreuil Station, P.Q., Canada , 
Chemical Engineer. ' 

884. Johnson, J. drove, 23, Cross Street, Finsbury. | 
E.C., Asaayer. i 

900. Johnson, John, c/o Jolm Johnson and Co., Franklin | 
Square, New York Citv, and (Jounialn) 1335, j 
63rd Street, Brooklyn, ‘N.Y., U.S.A., Chemical ! 
Engineer. 1 

900. Johnson, Jno. W. IL, York House, Thornhill, ■ 
Dewsbury, and (Journals) West Hiding Rivers | 
Board, Wakefield, Yorks., Chemist. | 

905. Johnson, Oliver ]>,, o/o Tim Aspinook Co., Jewett ; 

Citv, Coiiu., U.S.A., Dye Works Manager. | 

).M. Johnson, S. IL, Warren Hill House, Loughton, I 
Essex, Chemical Engineer. 

904. Johnson, S. Hearon, 7, Church Street, Liverpool, 1 

Wholesale Chemist. i 

).M. Johnson, T. A., Field House, Winnington Park, | 
Northwioh, Ohoshiro. ' 

003. Johnson, Thos., Caixa 94, Pernambuco, Brazil, j 
Manager. i 

895. Johnston, Alex. R., 18, Percy Street, Ihrox, Glasgow', j 
Analytical Chemist. j 

9<ir(. JohnsUm, A. McA., Box 108, Gcrmisloii, 'IVauuvind, i 
Metallurgical Chemist. j 

894. Johnston, G. Lawson, i^ee Ijiwaou-Johnston, 0. i 
904. Johnston, J. H., 8, I^opold Road, Wimbledon, 

• 8.W., Chemist and Bacleriologist. 

889. Johnston, Thos., Nobel’s Explosives Ca, Ltd,, 196, 
West George Street, Glasgow, Manager, 

904. Johnston, Thos, J.. 4, Garriooh Drive, Kelvinside 
North, Glasgow, Chemist. 

1890. Johnston. Wm. A., The S. S. White l^ntol Btou- 
W^urfng Co., Princess Bay, Staten Island, N.Y,, 
D.aA., Dental ISnamel Manufaotuiw. 

IHQ 4 , JohnstoiifW.E. Lawson. <8eeLawsonnFohtiftoiitW.E. 
Johiwtottr Wip. O., Anchor Oh^od Works, 1006 , 
Rwrf. {jlKWow. Teebniod 0l.«nirt. 


O.M. JohMtooe, Jill, SUiiraold Wotta, 

Glasgow, Technical OhomlB^ a » 

1906. Johiutone, J. Swanston, National l^tiQev&et w. 
Bond Street. Durban, Natal, DistiOsr, 

1903. Johnstone. 8. J., 16. Springfield Road. New South* 
gate, N., Research Chemist. _ . ^ ...... 

O.M. Johnstone, W. 0.. 14, South Clerk Street. Bdm^ 
burgh, Chemist. 

1906. Jolliffe, Prank, 60, Sandrook Road, St. Johns. 
S.E, Chemist. 

1902. Jollvman, Walter H., P.O. Box 3782, Johannesbnrg. 

'Transvaal, Analyst. 

1903. Jones, Alfred 0., c/o Carr and Co., Oaldewgate. 

Carlisle, Works Chemist. « i* 

1904. Jones, Arthur B.,c/o General Chemical Co., staiton F , 

Box 12; and (Journals) 452, Russell Avenua. 
Cleveland, Ohio, U.S.A., Superintendent. 

1897. Jones, (lias. H., c/o CapilUtas Copper Co., Hub- 

ehaofi. newr Audalgala, Prov. Catamaroa, Argen- 
tina, Technical (Chemist. 

1902. Jones, David K., Standard Chemical O., Dcsoronto, 
Ont., Canada, Chemical Engineer. 

1902. Jones, E. Strangways. Sulphide Corporation, Ltd., 

Cockle Creek, N.8.W.. Australia, Metallurgical 
(Jhomist. , 

O.M. Jones, E.W. T., 10, yictoria Street, WolvorhampSon, 
Analytical Chemist, ^ 

1897 Jones, Fred. W., 18, Warren Hoad, Chingf*^, 
Essex, Explosives Works Manager and CboiiMst. 
1890. Jones, (». Cecil, Stour ViUo, Mistley, Essex, 
Brewer’s 

1904 Jones, (L Poole, c/o Rinnamahoidng Powt^ 
Manufacturing Co., Emporium, Pa., U.S.A., 
Chctiical Engineer. 

1903. Jones, G. Kobeft, Gas Works, Caixa 147, Pemam- 

Imco, Brazil, Gas Engineer. ^ 

1906 Jones, Harold, Morro Velho, Villa Nova do Lima^ 
Minas Goraes, Brazil, Analyst and Asaayw. 
O.M.® Joiu«, H. Chapman, Royal College of Science, Souto 
Kensington, S.W., Senior Demonstrator in 
Chemistry. - « 

1898. Jones, Henry, Broughton Bridge Mills, Baliora, 

I)yor and Finishor. 

1893. Jones, Herbert. A’ee Sof ton- Jones, H. ^ 

1901. Jones, Herbert J., c/o The Scottish Acid and AliEall 

Co., Ltd., Kil^nniug, N.B., Chemist. 

1905. Jones, J. E. Stacey. Masonic Buildings. Covontry, 

Consulring Chemist and Metallurgist. 

1904. Jones, J. Shirley, Mosco^v, fdaho. U^S.A., Ohemijit. 

1899. Jones, Llewellyn J. W., Tacoma Smelting Co., 

Tacoma, Washington, U.S.A., Metallurgist 
1898. Jones, Martin L . c/o Ooregurn G. M. Co., Oorgattin, 
Mysore State, India, Metallurgical C^liemist. 

1894 . Jones, M. W.. Greystonodalo, Kensington HlUt 

Bristol, Manager (Oil and Colour Works). 

1887. Jones, T. Tolley, Australian Explosives and ChWm* 
ical Co., Ltd., 138, Queen Street, BlelbounW. 
Victoria, Australia, Explosives Manufacturer# 
O.M. Jones, Walter Norris, Lanoasliire Metal Workih 
Widnoa, Technical Chemist. „ . , * * 

1903, Jones. Wm. App, o/o Boston ArtiRciol Le^ef 

Co., Metropolitun Building, New York Giljf, 
U.S.A.. VAwttmi. 

1906. Jones, W. Ellis, 80, Arundel Avenue, Uverj^i 

Sugar Refiner. ^ 

1906 Jones, W. H. Matthews, City Surroy<W*S Omcea. 

1’ho 'I’own Hall Chester, Doputy BurVtjw, 
1809. Joplin, (Jeo. C., 12, Ha|Tiugton Rtreet 
N.S.W., Australirt. Analyst. 

1904. Jordan, Stanley, 100, WUUam Street, Nnw 

U.S,A., Importer of Chemicals. 

1897. Jorisseu, Dr. Wm. P., Konlnklilk Inaty iv. <L H t Hn iiff n 
Willemsoord, Holland, Editor. , ' 

1906. Joseph, A. E, Royal College, (JolumlWy 
Lecturer oh (Chemistry, ^ ^ 

1900. Joseplison, IMgar, 131, Amity Stxmrtjii 

K.Y. '’"D.RA. ' '' ’’ '' •'' ' 

1900. Joshua/ Df* Walter P., 46. Behdim 'Aw 
stead, N.W.. Chemist , 
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1691, JoBlin, OxnarT., 8223, SprinsfOrove Arimue, Oiiioin- 
nati, Ohio, O.S.A., (^emu>al En^eer. 

lift?. Joiiet, Dr. C. H., Kosolle, Onion Co., N.J., U.S.A., 
TeohnidJ Chemist. 

1890. Joumand, Louis, Epaillage Chimique, Pont 
Evf^que, pres Vienne (Isi^re), France, Technical 
Chemist. 

1904. Jowett, Dr. H. A. D., Phoenix Mills, Dartford, 
Kent, Chemist. 

1003, Joyce, Clarence M., c/o Arlington Co,, Arlington, 
N.J., U.S.A., Chemist. 

1887. Jdrgensen, Dr. Rolof, Karlsgasse 6, Prag-Zizkov, 
Austria, Chemist. 

1900. Just, Jno. A., 916, West Genesee Street, and P.O. 
Drawer 40, Syracuse, N.Y., U.S.A., Chemist. 

O.M. Justice, P. M., 66-66, Chancery Lane, Ix)ndon, 
W.C., Patent Agent. 


K 


1898. Kahn, Julius, 100, West 80th Street, New York 
C’ity, U.S.A., Manufacturer of Rubber Goods. 
1896. Kalbflcisch, Franklin II., Metropolis Building, 
Broadway and 16th Street, New York City, 
D.S.A., Chemical Manufacturer. 
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1885. KeUn«, Dr. Vfm., 186, Viotori* lt6*d, OM CSrtri- 
ton, S.E., Ohemiit to Ww Department. 

1888. Kempeon, John F., Bridge Ohemleel Wprto, 

near Alfreton, Derbyshire, Chemieal 
turer. 

1901. Kennedy, Alex., Kenmill House, Bolhwell, 

Rosin Distiller. 

1903. Kennedy, Hugh Watuon, 626, South 19th Street, 
Philadelphia, Pa., D.S.A., Chemist. 

1901. Konrick, Dr. IVank B., 73, Baldwin Street, Toronto, 
Canada, Lecturer on Chemistry. 

1903. Kenyon, Percy S., Park House, Cheodlo Hulme, 
Cheshire, Drysolter. ♦ 

1889. Kenyon, Thos., The Shrubbery, Hilton Park, Prwt- 

wich, near Manchester, Manufacturing Chemist. 
1906. Kepner. S. H., 149, 12th Street, Long Island City, 
N.Y., U.8.A., Superintendent. 

1900. Keppelmann, Alf. J., P.O. Box 1382, Philadelphia, 
Pa., U.S.A., Chemical Merchant. 

1888. Kcr. Alan D., 14, Wilton Manrions, Glasgow, 
Chemical Manufacturer. 

! 1899. Kem, Walter P., 343, Lafayette Avenue^ and 
i (Journals) c/o General Chemical Co., Dundee 

! Works, Passaic, N.J., U.S.A., Chemist. 

I 1906. Kerr, Cliarles H., 626, Jefferson Avenue, Niagara 
I Falls, N.Y., C.S.A., Ceramic Engineer (Car- 

j bonmdum Co,), 

i 1894. Kerr, Jas., Surgeons Hall, Edinburgh, Lecturer 
I on Chemistry. 

1890. Kerr, Sami. T., 616, North Delaware Avenue, Phila- 

delphia. Pa., U.S.AP, Salt Majiufacturer, 


1884. Kalle, Dr. Wm., Biebrioh-am-Rbein, Germany, 
Colour Manufacturer. 

1907. Karp, Sumuel E., 306, Franklin Avei^ue, Stuanton, 
Pa., U.S.A., Chemist. i 

1905. Kateenbach, Welling S., 164. Front Street, Now , 
York City, U.S.A., Chemisi. ; 

1901. Kaudor, Dr. E., c/o Merck and Co., Rahway, N.J., ; 
U.S.A., Chemist. / * 

1903. Kauffman, Milton H., American Smelting and | 

Refining Co., Durango, Colo., U.S.A., Chemist. 
1892. Kaufmann, Dr. Herbert M., e/o Mutual Chemical 
Co., Jersey City, N.J., ll.S.A., Chemist. 

1904. Kaus, Dr. Emil, c/o Roessler and Hassluchor 

Chemical Co., Perth, Amboy, N.J., U.S.A., 
Chemist. 

1904. Kawai, I., Camphor Monofioly Bureau, Kuinoidori, 

Kob^, Japan, Chemist. 

1886. Kawakita, Prof. Micliitada, linpt'rial Engineering 
College, Tokio, Japan, Professor of Applied 
Chemistry. 

O.M. Kay, Wm., E,, Marplo Lodge, Marple, Cheshire, 
Printworks Chemist. 

1905. Kaye, Frederick, Hampden House, Pluenix Street, 

London, N.W., Research Chemist. 

1904. Kaye, Thos., Westerfield, Perth, Scotland, Ana- 

lytical Chemist. 

1905. Kaysor, Edwin Cuiio, c/o Messrs. J. Cronfield A 

Suns, Ltd., Warrington, Chemist. 

1884. Keane, Dr. Chas., A., Sir Jolin Cass Technical 
Institute, Jewry Street, Aldgate, K.C., Principal. 
O.M. Koanis, H. W., Baxendeii Htuise, near Accrington, 
Dyer. 

1897. Kearns, Jno. S., Baxenden Houhc, near Accrington, 
Chemist and 1 )ycr. 

1894. Keblor, Lyman F,, Department of Agriculture, 
Burmu of Chemistry, Washington, D.C., D.S.A., 
Chief of Drug Laboratory. 

1906. Keily, C. L., c/o Uford, Ltd., Ilford, Essex, (Chemist 
1886. Keiaer, Prof. E. H., Wasliington University, St. 

Louis, Mo., U.8.A., Professor of Clhemistry. 

1905. Keith, Simeon C., jun., 20, Highland Avenue, 
Somerville, Mass., U.S.A., Chemist and Bac- 
teriologist. 

10(M). Keif. Henry C,, o/o Martineau’s Brewers’ Sugar Co., 
King Edward Street, London, E., Sugar Chemist. 

1907. KelW, Dr. Edward, P.O. Box 724, BkHimore, Md., 

U.S.A., Chemist and Metallurgist. 

1005. Keller, B^ht. J., o/o Goigy Aniline A Extract Co,, 
69, Barolny Stivet, New York CJlty, U.S.A., 
D^tuff and dxemiqid Merchant 


1897. Kerr, Wm. M., c/o General Chemical Co., 608, 
jphiladclphia Bourse, Philadelphia, Pa., U.8.A., 
Manufacturing Chemist. 

1896. Kershaw, Jno. B. C., West Lancashire Laboratory, 
Waterloo, Liverpool, Analytical Chemist 

1002. Kessler, Henry W., 317, Electric Building, Cleve- 
land, Ohio, U.S.A., Manufsnturing CLemist. 

1903. Kessler, R., jun., The Nordmont Chemical Oo., 
Nordmont, Pa., U.S.A. , Chemical Manager. 

1893. Kestaer, Paul, 7, Rue do Toul, LiUe, France, 

I Chemist 

! 1898. Keswick, Wm., M.P., 3, Lombard Street, London, 
E.C., Merchant. 

1900. Kewloy, Jas., Arbory Road, Castletown, Isle of 
Man, and (Journals) Balek Pappan, Dutch 
Borneo, Tcohnieai Chemist. ' 

1890. Keys, W. H., Lyndon House, West Bromwich, 
Oil and Chemical Manufacturer. 

1892. Kibble, W. Oakes, Charlotte, N.C., U.S.A., Chemical 
Engineer. 

1896. Kier, Thos., Thoroliebank, Glasgow, Chemist 

1900. Kilgore, Beni. W., Raleigh, N.C., U.S.A., Chemist, 

1901. Kilmer. Fred. B., New Brunswick, N.J., U.S.A., 

Chemical Manufacturer. 

1905. Kimball, Herbert S., 101, Tremont Street, Boston, 
Mass., U.S.A., Mill Engineer. 

O.M. Kinoh, E., Royal Agricultural College, Cirenoester, 
Professor of Chemistry. 

1005. King, Capt Alex F^, R.A., Egyptian Army Citadel, 
Cairo, Egypt, lusjjeotor of Explosives. 

O.M. King, A. J., M.P., (Journals) Ingersley Vale, and 
(communications) Rook Bank, Bollington, near 
Macclesfield, Bleacher and Finisher. 

1884. King. (Job 0. M., Campsio Alum Works, Lennox- 
town, N.B., Alum Manufacturer. 

1905. Ki^, Frank E., 75, Qracochurch Street, Ijondon, 

I E.C., Analytical Chemist 

I O.M. King, J. Falconer, 20, Chambers Street, Edinburgh, 
Omsulting Chemist. 

1887. Kiim:, Cob Kobt., 115, Wellington Street, Glasgow, 
Cnemical Manufacturer. 

1907. King, Robt. J., r/o Merrimoc CJhemical (Jo., North 
Woburn, Mass., U.S.A., Chemist 

1895. King, Sidney J., 1, Russell VffliMi, Popo> GroYe, 
(dewberry HiB, Middlesex, Cwnt iW Dywitufl 
Cavelier. . _ ^ 

aiL Kidg, Whiter B*, 16 , Minelag Lane* 
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IMC. lOag, WwRM. a. r/o Oenend dhaniaai Go, St. 

‘ ««n«^ S»w Y<*k City, D.aA., Btlnman. 

#01 EIm, WmikiD, v/o Nktel Bstoto, Ltd., South CoMt 
' V Jmotbxi, N*tal, B. A£ri(HL ADAlytiOAl Chemist 
tlSW. Klnfl, Wm. R.» 17» Forawood Bosd» Summit, N.J., 
1 aB.A., MeohmioAl Bnirineer^ 

Ki^don, Holmmi, 25, Qrappenball Road, Stockton 
Heath, Warrington, Teonnioal Chemist. 

IW8. Ki^fioid, T. P.; Oswego, N.Y., U.S.A., Starch 
Manufacturer. 

OM. Klngsett, (XT., 1. Homton Street, Kensington, W., 
and (Journals) Sanitas Co., Ltd., Looksloy Street, 
Limehottse, E., Veohnioal Chemist. 

1906. Kinnorsley, H, W., o/o Blyth and Platt, Solar 
Works, Watford, Herts, Chemist and Manu- 
• faoturer. 

1892. Kinnloutt, Professor L. P., 77, Elm Street, Woroestor, 
Mass., U.S.A., Professor of Chemistry (Worcester 
Polytrohnio Institute). 

1897. Kinping, Or. E. Stanley, F.R.S., University College, 

JNomngham, Prof, of Chemistry. 

1906. Kirby, Oswald F., Lecd'i IiiHtitute, I>eeda, Tjecturer 
on Chemistry. 

1898. Kirkland, Arohd., 78, High Street, Irvine, N.B., 

BoJter. 

1006. Kirkland, John, 106, Holmdene Avenue, Herne 
Hill, S.E,, Technical Instructor. 

1897. Kirkland, Bobt., 26, Collier Road, Cambridge, 
Chemist. 

1906. Kirkroan, A. 8., 62, Bridge Street, Brooklyn, N.Y., 

U.S.A., Soap Manufacturer. 

1000. Kirkpatrick, IVof. Stafford F., School of Mining,* 
Kingston, Ont., Canada, Professor of Metallurgy. 

1887. Kitamura, Y., Kaigun Koalio, Yokosuka, Japan, 

Agriculturat (demist. 

1902, Kitonen, Wra. J., Port Melbourne North, Vic. 

Australia, Soap and Candle Manufacturer. 

1891, Kit^n, Ht. Hon, Sir James, Bart., M.P,, Gledhow 
Hall ; and (Journals) Monkbridge Iron and Steel 
CJo., Ltd., Leeds, Iron and Steel Manufacturer. 
1883. Kitto, B., 26, l^castor Road, Finsbury Park, 
I/mdon, N., Analytical Chemist. , 

1900. Kittredge, H. Q., 217, North Ludlow Street, 
Dayton, Ohio, U.S.A., Chemist. 

1900. Klebor, Dr. Clemons, Union Avenue, Clifton, N.J,, 
U.8.A., Director (Fritzolie Bros.’ Laboratory). 

1888. Kleemann, Dr. S., Farlwjn Fabrik, Forchhoim, 

Bavaria, Analytical Chemist. 

1903. Kline, Clareiioo M., 429, Arch Street, I’hiladolphia, 

Pa., U.S.A., Wholesale Druggist. 

1889. Klipstoin, A., 122, Pearl Street, New York City, 

U.S.A., Chemical Manufacturer. 

1902. Klipstein, Ernest C., 116, Prospect Street, East 
Orange, N.J., U.S.A., Chemical Manufacturer. 

1907. Klotz, John R. McI*herson, 26, St*ilo Street, 

New'ork, N.J., U.S.A., Induslrial (jiieuiist. 

1891. Knaggs, Alfred B., Bradley l^ne, Huddersfield, 
Teohntcal Chemist in Dyeworks. 

1906. Knapp, Sewell A., 1243, Myrtle Street, Oakland, 
Cal., U.S.A,, Mine Manager. 

1900. Knapp, Walter R.. c/o Soinct Solvay Co., Enslry, 
Ala., U.S.A., Chemist. 

1802. Knot^ht, Dr, E,, Beech Mount, Marple, CltcHhire. 

Professor of Tiucti)rial (Jliemiatry. 

1004 Kniffen, Frederick, o/o International SiuokelesH 
Powder Co., Parlin, N.J.. U.S.A., Cliemist. 

1887. Knight, A. H., 2, Gerald Road, O*ton, Cheshire, 
Aitayer. 

1908. Knight, Horlay F., 64, Amhurat Park, Stamford 
• KiR N.. Axudyat. 

1884 Knight# Henr^ Stanley House, 73, Anfield Road, 
I^vutpool# Colour and Varnish Manufacturer. 
O.M. Knight, J. Baillie, Roval Primrose Soap works, 
Silvertown, London, K, Soap Manufacturer. 

1887. Knigiits, J. West, Public Laboratory, Tenison Road, 

CAmbrklgev^ Anafytioal Ohemist 
1886. Knj^, P»,4/nJ4 Harper and <3o., Port Melbour^ 
ViQt<id% Anafmlia, Btaroh Manufacturer. 

1888. Hill, Tottington, atar 




1904 Knowiii, W. Hi T^HolUm, Wood Ovofo, 
bury. Ghemi^ WcKrks Itanagar, 

1886. KmuL E, W., Colonial Bvm Roflning Oo« t 
NTS.W. ; and o/o Purbury, Haoly and < 
Eaotoheap, London, E.a, Sugar Maattfaot«»l|r 
and Refiner, ^ ^ , 

1902. Knudsen, Hans, 68* Victoria Street, London, 

8.W., Inventor. 

1906. Knudsen, Kristian Hv., 226, WUlougkby Avenue, 
Brooklyn, N.Y., U.S.A., Chemist. 

1906. Koch, Ueo. W., Look Box 12, Woodhaven, Long 
Is., N.Y., U.S.A,, Chemist, 

1904. Koch, J. A.. Bluff and Pride Streets, Pittsburg, Pa. 
U.S.A,, CbemisL . > 

1903. Koch, Walter E., 627. Guaranty Trust Building, 

Kl Paso, Texas, U.S.A., Metallargloal and Mining 
Engineer. 

1904. Koebig, Dr. J., 127, West First Street, Loe Angole% 

Cal, U.S.A., Chemical Engineer. 

1901. Koehlor, Dr. H., o/o Roessler and Haaslaote 

Chemical Co., Perth Amboy, N.J., U.8.A., 
Manager. 

1904. Koomer, H. Theo., Boyerstrasse 28. OhemnitB, 
Germany, Student of Ohemistry. 

1884. Kohn, Dr. Charles A. See Keane, Dr. Chas. A. 
1002. KohnsUmm, Lothair S., 87. Park Place, New York 
City, U.S.A., Chemist, 

1904. Korte, Dr. R. F., Schwarxenstem, Altena i/Weft* 
falen, (Germany, Chemist. 

1902. Kottmann, Dr. Gustav, Colonial Sugar Refining Oo., 

Ltd., O'Connell Street, Sydney, nTS.W., AusteaHsi, 
Analytical Chemist 

O.M. Kraftmeier, E., 64, Parliament Street, Westminstet, 
S.W., Explosives Manufacturer. 

1900. Krais, Dr. l*aul, Of), Nauclerstrosse, Tuebingon. 
(Germany, Chemist. 

1894. Krause, Dr. Albert H., 32. Wellington Avenu^ 
Cleveland, Ohio, U.S.A., Chemist (GrassaUi 
Chemical Co.). 

O.M.*^ Krause, Prof. T^. O., Cdthrm (Anhalt), Germany, 
Cboniist. 

O.M. Krause, 0. IL, c/o American Sugar Refining Co., 
Jersey City, N.J., U.S.A., Chemioal Engineer. 
1898. Krebs. H. J., 806. Frauiclm Street, Wilmington, 
Del, U.S.A., Manufacturing Chemist 
1900. Kromors, Dr. Rdw., Madison, Wis., U.8.A., Pro- 
fessor (University of Wisconsin). 

1906. IvromorH, William, Holland, Mich., U.S.A., Sugar 
Mill Suporintondont. 

1904. Kiibler, Alfred, 69. Barclay Street, New York City, 
U.S.A., Vice-President, Geigy Aniline and 
Extract Oo. 

O.M. KUhl. W. H.. 73, Jageratrasse, Berlin, Germany, 
Bookseller. 

1000. Kunheiiu, Dr. Erich, 32, Dorotheenstrosse, Berlin, 
N.W., Germany, Chemist 

1904. Kuur, Dr. George F., o/o Tiffany and Co« 87ti> 
Street and 6th Avenue, New York 0ty, U,B,A,| 
Gem Expert 

1906. Kurt, rrauklin T., 468, Boylston Street, Boston, 
Mass., U.S.A., Professor of Chomlafary, B.Y.M.CA. 
1900. Kuttroff, Fred., 128, Duane Street, New York Oltyi 
U.S.A., Merchant 

O.M. K 3 rna»ton, J. W., 3, Oak Terrace, Beech Street, 
Liverpool, Chemical Engineer. 


1807. Lttlionde, Dr. Leon, 146, West Adams Stvoot, ^ 
Angelas. Cal, U.S.A., Ckmsultbiig ChomkiO 
i^lngineer. r , 

HHKl l.acell, Harold G., Marlowos, H^ndOA LOAO 
Fiucbley* N., Chemist 

1890. Lacey, E. C„ 10, Olarenoo Boad> Croy^oii, IC^ 
factoring Chemist. . , i, ,, -- 

1903. Loolmn, Ik;. Artkur^ Potalamia, (Mw . ^ 

Chondodi Enghseer* . '''.V.'/ 
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O.M. lAidler, C. P., 20, Noble Verraoe, Gateehead^on- | 
kL «ir Analytical Chemist. 

0.1L I^ke, G. jon., Lee Mount, Qlosso][t, Dcrbyshii-e, 
AnalHical Chemist. 

1907. Lake, Henry B., Laboratory, Canadian Pacific 
Bailway Co., Winnipeg, Canada, Chemical 
Engineer. 

1900. Lamar, Wm. R., Mallinckrodt Chemical Works, 
St. Louis, Mo., U.S.A., Chemist. 

1898. Lamb, Morris Chos., IGl, Westcornbe Hill, Black- 
heath, S.E., Chemist. 

1900. Iiambert, Walter S., Vardre Boad, Clydach, B.S.O., 
Glamorgan, Analyst. 

1907. Lancaster, Harry M., School of Practical Science, 
1’oronto, Canada, Chemist. 

1805. Lancaster, Jno. 0., 260, Alfreton Road, Nottingham, | 
Engineering Works Manager. j 

1904. T.4ineey, Derragh de, c/o Waterhtiry Bu<*klo Co., | 
Watorbury, Conn., U.S.A., Secretary. 

1896. Landln, John, 40, Drottninggatan, Stockholm, 
Sweden, Public Analyst. 

1904. Lane, C. Cyril P., c/o The Avon India-R\thl>cr Co., [ 
Melksharn, Wilts., Chemist. ! 

1906. Lane, Fred H., 41H, Sackelt Street. Brooklyn, N. Y , | 
U.S.A., ChcjniHt. ^ I 

1903. Liano, Nathaniel J., U.8. Laboratory, G41, W'ashing- | 
ton Street, New York City, U.S.A., Chemist. ! 

1890. Lang, Jaa. G., P.O. Box 476, Victoria, B.C., i 
Canada, Analytical Chemist. 

1893. Lang, Dr. Wm. It., University of Toronto, Canada, j 
I*rofe«Hor of (Chemistry. j 

O.M. Langdon, Ur. M. J., Room 511, 621, Broadway, i 
Now York V\ty, U.S.A., Aiialytieal Chemist. i 

1890. Lange, Ur. Martin, Malapani, oei Opfiele a/Sohl, : 

Germany, Analytical Chemist. 

1892. Langer, Dr. Carl, Ynyspenllwch. Clydnch, R.S.O., 
(Glamorganshire, Analytical Chemist. | 

1807. Langmuir, Arthur C., c/o Marx and Hawolle. 9, [ 
Van Brunt Street, Brooklyn, N.Y., IkS.A., 1 
Factory Manager. I 

1002. I^ngmuir, F. Leighton, 360, Bloor Street West, ! 
'loronto, Canada, Chemist. 

1898, Langstai!, Wm., Grasaolli, N.J., U.S.A., Chemist. 

1900. Lant, Herbert, “ Ivy Bank,” Wath-on-Deanie, i 
near Rotherham, Yorks., Cliemist and Manager. 
lOCflIj, La Pierre, Elie H,, 688, Huron Avenue, Cambridge, ' 
Mass., U.S.A., Pharmacist. i 

1906. Larsen, Axel, 70, York Street, Wi'stmiuHtor, S.W., ) 

Mining Engineer. j 

1903. lifter, Alfred T., Coolavin, St. Stephen’s Road, | 

Hounslow, Chemist. I 

1907. lowin'*, Prof. Alfred, The Lasidie lustitule, 2801), i 

Vine Street, Milwaukee, Wis., U.S..'\., ('hemist ! 
and Bacteriologist, i 

1004, Lasher, F. G., The Lake Pigment Co., Dunellen, i 
N.J., U.S. A., Chemist. ! 

1884. Latham, Baldwin, Parliament Mansions, Victoria 
Street, Westminster, S.W., Civil Engineer. • 

1880. Latham, J. J., Mill House, Bold, Widnes, Chemical j 
Works Manager. 

1907. l^thwood, Arthur, e/o Borax (;«)nsoIidated, Ltd., - 
16, Enstoheap, London, E.C., (Tiemist. | 

1904. Lanry, N. Arthur, c/o General Chemical Co., 

26, Broad Htrwt, New York City, U,S..A., 
Chemist. 

HMJO. Lull tzv^lf red, 116, Rue des Poiswoniei'H. St. l>euiH | 
sur Seine, France, (’oloiir Works Manager. 

1904. Iaw, Herbert, 72, Belveilcrc Road, Lisoard, Chesliirc, 
Analytical Chemist. 

O.M. Lawrence, Jas., Box 737, Joplin, Mo., U.S.A., Kxplo- 
eivos Manufacturer. 

1906. Lawrence, V. 0., 801, Uroxel Building, Pbiladelphui, 
Pa., IJ.S.A., ('hemieol Works Manager. 

1904. Lawson, Jos. H. S., Britannia MiUs, Huhne, Man- 
Chester. Salesman. 

1900. Lawson, Wm., o/o Groat Western Sugar Co., Ster- 
ang» Goh>., U.S.A.,<3iomi8t. 

1894. l4awson«Jo)in8ion, (i., (Journals) 29, I*ortn)an 
Square, W.. and c/o Botril, Ltd., Old Street, 
London, V{<!c-Cbnirman, ' 


1894. Lawson-Jobntton, W. B,, o/o ^vril. Ltd., 162, 
Old Street, London, E.C., XHreotor. 

1893. Lawton, Thos,, Calthorpe House, Aldridge Boad, 
Perry Bar, Birmingham, Chemical Works Manager. 
1906. Layoook, Thos. P., Fletton Spring, Peter borottgdb 
Managing Director, Platico Mantle Co. 

1890. Layoook, Dr. W. F., 46, Boar Lane, Leeds, Ana> 
lytioel Chemist. 

1902. Lazoll. Ellis Warrdn, 42. North 16th Street, Phila- 

delphia, Pa., U.S. A., Chemist. 

1898. Lean, Geo., 16, Park Terrace, Glasgow, Cliemist. 

1897. Loathart, Thos.H., c/o Locke, Blackett and Co., Ltd., 

Jioad Works, Newcautlo-on-Tyne, Lead Manii- 
faciuror. 

O.M. Leather, Dr. J. Walter, Agricultural Beooaroh 
Institute, Pusa, Bengal, India, Oovefnmont 
Chemist. 

1893. 1,0 Boutiliior, Clement, c/o Taylor Iron and Steel 

Co., High Bridge, N.J., U.S.A., Chemist. 

1904. Le Chateher, Prof. H., 76, Rue Notre Dame des 
Champs, Paris, France, Professor (I’Ecole des 
Mines). 

1896. liecomhor, W. G., Cambridge Works, Knott Mill, 
Manohestor, Engineer. 

1896. Ledorlo, Dr. E. J., 518, Fifth Avenue, New York 
City, U.S. A., Chief Cliemist. 

1892. Ledoft, Prof A., Technological Institute, Kharkofi, 
Russia, Professor of Chemistry. 

1896. L«edoux, Dr. Albert II., 99, John Street, New York 
City, U.S. A.. Chemist. 

1903. Ledoux, Aug, D., 68, Beaver Street, New York City, 

• U. S. A., importer of P)aite8. 

1906. Lee, Ashton, Cawronce, Mass., U.S.A., Manufactur- 
ing Chemist, 

1901. lie©, FitzHugh, c/o Grassclli Chemical Co., Cleve- 
land, Ohio, U.S. A., Superintendent. 

1906. Lee, Frank W,, Lawrence, Mas.s., U.S.A,, Manufactur- 
ing Chemist. 

1906. Lee, John C., Mountford Street, BrookMno, Mass., 
U.S.A, Assistant Enginwr (American Telegraph 
and Telephone Co. ). 

1898. Leo, ,Lio. L., Woodficld, Lytham, Lancoaliire, Dyer 

ana Bleacher. 

1886. Lee, S. Wright, 6-10, Whitechapel, Liverpool, 
Wlioleaale Druggist. 

1906. Lee, William, 43, J^aisy Bank, Heaton Park, Man- 
chester, Works Chemist. 

1886. WJb, F. H., 26, East Bank, Stamford Hill, N., 
Analytical Chemist. 

1903. Leerburger, Henry, 64, Beckman Street, New York 
C’ity, U.S.A., Essential Oil Merchant. 

1903. J^iese, Jos., jun., 3, Ash Grove, Victoria Park, 

Manchester, Analytical and Technical Chemist. 
1901. Lefebvre, Geodes, Compagiuo du Phospho-Guano, 
27 Rue La Rochefoucauld, Paris, Director. 

1901. Lofller, Rudolf L., c/o Thos. Firth and Sons, Ltd., 
Norfolk Works, Sheffield, Metallurgical Chemist. 
1007. Lehmann. Dr. Adolf, Bangalore, India, Agricultural 
Chemist. 

1901, Leibfried, Jno. E., Bethlehem, Pa., U.S.A., Ana- 

lytical Chemist. 

1888. Leigh, (Veil, Birmingham Metal and Munition Co., 
Addcrley Park Rolling MiUs, Birmingham, Tech- 
nical Ohomist. 

1906. Ungh, Edw. (Xdlier, (^xixa 147, Pernambuco, 
Brazil, Gas Works Manager. 

1902. Leighton, A. E., Cordite Factory, Aruvankod, 

Nilgiris, India; and Journals (until May 31 fit 
only) to Whitcott, Edgware, Middlesex, Ana- 
lytical Chemi.sf. 

1894, Loilch, Jno. W., Milnsbridge Chemical WorBI, near 

Huddersfield. Aniline Dye Manufacturer. 

1904. Le Maistre, Fred J., Eostem Laboratory, Cheater, 

Pa,, U.S.A., Research Chemist. 

1898. Ionian, Wm. 'J\, c/o The Texas Co., Port Arthur, 
Tex., U.S.A., Oilwofks Manager. 

1901. Lo^eld, Dr. Felix, 1804, Fillmore Street, San 
l^onoisoo, Cal., U.S.A., Mauulacturing Ohemiat. 
1883, Lemiardy F., e/o Forbes, Abbott AiLennard, Ltd.. 
Chomioal Works, Rhorehnra, Sussex ClMmifiai 
Manufachirer. 
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864. Leoii(ird» Wm. 1, Lindfield O&rdeiw, Hampstead, | 
N.W., Naphtha Distiller. , 

603. Lemiua, Prof. Dr. B., Qriesbeim a/M., Germany, | 
XHreQtor (Ohem. Fabr. Oriesheim-Elektron), 

888. Lequin,^ E., Directeur GWu^ral dea Uainee de Pro- > 
amts Chimiqjies de la Sooi4t4 de St Gobain, ! 
1, Place des Saussaiea, Paria (vui*.), France. 

904. Lesley, R. W., Ponnaylvania Building, Philadelphia. 

Pa., U.8.A., Cement Manufacturer. ; 

907. Lealie, Fred A., College of Pharmacy, 115, West i 
' dSth Street, New York City, U.S.A., Ansintant 

Chemist. 

894. Leelie, Hugh M., Matikuppam, Mysore State, South 
India, Chemical Engineer. ; 

1904. ^esing. Dr. Rudolf, 3, MoriHtoii Place, Clydach, 

R. S.O., Glam., Chemist. 

[900. Lewner, Chas. B., Carrill, Spain, Metallurgical 
Chemist 

[892. Lester, J. H., Royal Exchange, Manchester, Ana- 
lytical Chemist. 

[904. Le Sueur, E, A., 50, MacLaren Street, Ottawa, Ont, 
Canada, Electrical and Chemical Engineer. 

1899. Le Sueur, Dr. Henry R., Chemical Laboratory, St. 

Thomas* Hospital, London, S.E„ Demonstrator. 

1898. Leuthardt-Thoniton, Peter, 14, Steele’s Road, 
Hampstead, N.W., ("heuiical Mamifatiiurer, 

891. Lever, Wm. H,, M.P., Thornton House, Thornton 
Hough, Cheshire, Soap Manufacturer. 

901. IxTvett, Waller, HolmlarulH, Stanford-le-HoiM'i : and 
(JournalM) Mines Safety ExplosivcH ('o.. Stanford- 
Ie-Ho|)c, I^Hsex, Faclftry Manager. ,, 

1903. TiCvi, Dr. IxniiH E., c/o Plinter and Vogel Leather Co., 
Milwaukee, Wis.. D.8.A., CheiniHl. 

1900. J^evinstein, Edgar, 74. India Street, Boston, Mans., , 

U.S.A., (lloinieal Manufuetiirer. 

L901. Levinstein, Dr. Herbert, 21, MinshuU Street, 
Manchester, Chemist. 

5.M. Levipstein, Ivan, Hawkesmoor, Fallowtleld, Man- 
chester, Colour Manufacturer. 

1903. Levy, Arthur (J., 45, Clifton Hill, Aldiey Hoad, 
l.(<')ndon, N.W.. (Iieinist. 

1901. T,evy-Mond, Dr. Albert, BriniMdoum Worka. ! 

Pondera End, Middlesex, Chernieal Engineer. 

1905. Jx'tvy, licnc .T., e/o Soc. I’Air Liqnide, 43, Rue St. 

Lazare, Paris, (>homiat and Teelmieal Manager, i 
L887. Lewes, Prof. Vivian B., Royal Naval College, Green- ; 

wioh,* S.E,, Professor of Chemistry. 

1898. Lewin. H. James, Royal Victoria Yard, Deptford, 

S. E., Analytical Chemist. 

1889, Lewis, A. E., 20, Seymour Street, Broadgreen, near 
Liverpool, Analytical Chemist. 

1896. Lewis, Daniel C., o/o Millville Manufacturing Co., 
Millville, N.J., U.S.A., Dye Works Chemist. 

1004. Ix'wis, Edw. W., c/o J. (J, Ingram and Txmdon 


1899. Lied book, P. F. ilarik, 48, Strandwagen, Stookholm, 

M Sweden, Chemioal Engineer, # 

DM. Lightfoot, T. B., 88, Arden Terrace, Aoorlngt^ 
Oalioo Printer’s Chemiit. 

1905. Lil^, Thos. A., 37, Aston Road, Bramley, Leeds, 
Chemist. 

1808. Lilly, Josiah K., o/o Eli Lilly and Co., Indianapolis, 
Lid., U.S.A., Manufacturing Pharmacist 
1886. Lilly, Oliver M., The Croft, Spondon, Derby, 
Colour Manufacturer. 

1904. Lindeniann, Ottooor, 63, Victoria Street, West- 

minster, S.W., Managing Director (Korting 
Bros., Ltd.). 

1900. Linder. S. E.. Lcodholt, I’he Drive, Buckhur-i Hill, 

Essex, Analytical ('homist. 

1903. Lindmueller, C., o/o United Zinc and Chero. Co., 

Argentine, Kansa^ U.S.A., Chemist. 

1897. Lindsay, Robt.. (’yanidc Works, Ferreira Deep G. M, 
Co., P.O. Box 1050, Johannesburg, Transvaal, 
( -ho mist. 

1890. Ling, Arthur R,, Laboratory, 74, Great Tower 
l^reet, £.C. : and (Journals) Hazeldene, Kingston 
Road, New Malden, Consulting Chemist. 

1901 . Lippinoott, Warren B., c/o Uniteo Zinc and Chemical 

Co., Argentine, Kansas, U.S.A., Chemist. 

1905. Lips>, Dr. Carl 11., 99, Hart Street, Brooklyn, N.Y„ 

U.S.A., Chemist. 

1896. Lisliman, Geo. P., Bunker Hill, Fence Houses, Co. 
Durham, Colliery Chemist. 

1905. Little, Arthur D., 93, Broad Street, Boston, Mass., 

IJ.S.A., Consiihing (chemist. 

1901. Little, C. A., Elyria, Ohio, U.S.A., Analytical 
Chemist. 

1889. Little, Wm. G., Blendon Grove, Bexley, Kent, 
ChcniicHl Manufacturer. 

O..M. Littlejohn. Jas., e/o Littlejohn and Whitby, P.O. 

Box 849. Joliannenburg. ’Pransvaal, Analytical 
('heimst. 

i9O4.0r.<ivcrmore, W. D., Washington Mill, I.-awr©nce, Mass., 
U.S.A., Chemist. 

1886. IJversedge, A. J., o/o Fullerton, Hodgart & Barclay, 
Ltd., V^ilcaii Works, Paisley, N.B., Mechaiiical 
Engineer. 

1906. Liversedge, S. G.. City Laboratory, Castle Street, 

Dublin, Ireland, Analytical Chemist. 

1904. Liversoogo, J. F., Council Houce, Birmingham, 

Public Analyst. 

O.M. Liversidgo, Prof. A., F.R.S., The University, 
Sydney, N.S.W., l^ofessor of Chemistry. 

1907. Liversidge. Bernard, Hossholme, Clifton Ixiue, 

Hotberluun, ’i'orks. Analytical Chemist. 

1883. LivingHtou, W. J., London County Council, Spring 
Gardens, London, 8.W., Analytical Chemist. 
1903. Llewellyn, Ivor P., Goolo Alum Works, Goule, 
Chemist. 


India Rubber Works, Hackney Wick, N.E., i 
Chemist. 

1900. I^ewJs, Ernest A., 310, Dudley Road, Birmingham, ^ 
Chemist and Metallurgist. | 

1905. I^ewis, F. W,, Aetna Powder Co., 1718, Tribune ! 

Building, Chicago, 111., U.S.A., Hoeretary. | 

1900. Lewis, John, 35. Mimdaiua Road, Honor Oak, 
8.K., Cashier (Paint Works). 

1900. Lewis, 8. Judd, 122, Newington Causeway, London, 1 

S.E., Analytical Chemist. 

1880.«.Lewkowit8ch, Dr. Julius, 71, Priory Road, West 
Hampstead, N.W., Consulting Chemist. 

1901. Lichtenstein, Alf. F., c/o Goisonheimor and Co., ^ 

P.O. Box 994, New York City, U.S.A., Chemist, j 
O.M. Lichtenstein, Theodore, Chemioal Works, Silvertown, 
B., Manirfaoturing Chemist. 

1904. Lichtenthaeler, Robt. A., 303, South Main Street, I 
Winsten-Salem, N.C., U.S.A,, Chemist. i 

189^. Liddle, G. A., EyVeton Terrace, Crosby, Isle of Man, j 
Chemist, Dyewood Extract Works. > 

1886. liddle, W.. T., 14, Willows Avenue, Ansdell, Lytham, 
Chemist and Manager. 

1904. Liebe«, Hugo, 1, Platt Street, New York Qty, 
U.S.Aif Chemist. 

O.M. Liebmann, Dr. A., 16, Darby Avenue, West Dids- 
bury, Manehester, Analytioal (demist. 


1899. Lloyd, Charles, (subscriptions) c/o Lake View 

Consols, Ltd., Salisbury House, London, E.C. ; 
and (Journals) c/o Manager, Lake View Consols, 
Ltd., Boulder, West Australia, Secretary. 

HKK). Lloyd, Fred. J., Muscovy House. Trinity Square, 
London, E.C., Analyst. 

1904. Llojyd, lioonard B., Broodford Tannery, Broadford# 
Victoria, Australia, Tanner. 

11Mj7. Lloyd, Dr. l.oren/.o L., I'cchniiia) College, Bradford, 
Yorkn, I/H-turer in ChemiHtry. 

1900. Lloyd, Thus. H., o/o Quibell Bros., Newark, Analyst. 

1901. Lober, Jiio. B., Vulcanite Portland^KiJement Oo., 

1230, Land Title Building, Philadelphia, Po., 
U.S.A., Cement Manufacturer. 

1888. Lodge, Edw., 26, Scale Hill, Cowoliffe, Huddersfield, 
Teacher of Wool Dyeing. 

19(K). Ix>cb, Dr. Morris. 273, Madison Avenue, New York 
City, U.S.A.. Professor of Chemistry. 

1891. lioewenthal, Dr. R., Uhlandstrasse 39, Frankfntt 
a/M., Germany, Lecturer on Dyeing, 

1906. Lomax, Abraham, 179, Ixjrd Steeet, Famworth, 
R.S.O., Potter’s Chemist. 

1901. Long, Eugene J., c/o E, O’Callaghaa and Son, 
City Tannery, Limerick, Indand, Tamter. 

1898. Longstail, Jas. P.. Chemioal Dapartmttnt, Tha 
University, Edinburgh, Assistant. 
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1904. Loomift, Dr. H., 68, West 4Dth. StrSot, New York 
City, U.S.A. • 

Loomw, Henry M., P.O. Box 186, Harrisburg, Pa., 
U.S.A., Chemist. 

1890. X^rd, F. J., 4, Winmarleig^ Street, Warrington, 
Analytical Chemist. 

1896. Lord, Jno. Lloyd, 23, Park View, Elton, Bury, 

Lancs., Chemist and Manager. 

1897. Lord, N. W., 838, West 8th Avenue, (Jolumbus, 

Ohio, U.S.A., Professor of Metallurgy. 

O.M. Lorenz, H., 7 and 8, Idol Lane, London, E.C., 
Chemical Merchant. 

1904, Lorimer, John H., 280, West Walnut Lone. German- 

. town, Philadelphia, Pa., U.S.A., Textile Machinist 

and Merccriser. 

1905, Loring, Lindley, 6.5. Kilby iStrcet, Mtiss., 

U.S.A., Vioc-PreHident {(yochranr Chejuical Co.). 
O.M. Lorrain, J, C»., Norfolk House, Norfolk Street, 
Strand. London, W.C' , (’bartered P.-itent Agent. 
1904. Lossen, Dr. ('lein('un P., Strad;i (Jpm'aiii 10, 
Bukurest, Poiiinanja. Cheiui.st. 

O.M. Ix)tt, F. E., The Laboratory, Bridge Cliambers, 
Burton-ou-Trent. (kmaultitig Brewing Cliemist. 
O.M. Louis, D. A., 77, Sliirland Gardttus, lyondon, W., 
Metallurgiat and Mining EngiiuM>r. 

1894. TiOuis, ITof. Henry, Armstrong Ojllege, Ncw'c.'istk*- 

on-Tyne. ProfcHsor of Mining. 

O.M. Ijove, Dr. P. G., 80. East 6.5th Street, New ^^ork 
City, I'.S.A., Analytical Chemist. 

1899. Love, V\ rn., 28, Royal Exobafigc Square, Glasgow’, 

Managing Diieotor (Broxburn Oil (;o.. Ltd.). 

1895. Lovejoy, Frank W., Kodak Park, Rochester. N.V., 

U.S.A., (’homieal Engineer. 

1904. Loveland, Jas. W., 8, Kenwood Street, West 
Somerville, Mass., U.S.A., Superintendent of 
Soap Works. 

O.M. Lovibond, ,J. W., I^ake House, Salisbury, Tintometer 
Manufacturer. 

O.M. X<ovil)ond, T. W., West Jesmond House, NeAvcustle- 
on'Tyno, Brew’er. 

1897. Tx)w, Albert H., P.O. Draw'cr 1.537. Denver, Colo., 

U.S.A.. Metallurgical Chemist. 

19(K). Low, Prof. Wilson H., Cudahy Packing (A)., South 
Omaha, Nob., U.S.A., Chemist. 

1887. Lowe, Clement W., Thorneyholme, Knutsford, 

Clicshire, Manufacturing Cllernist. 

1906, Lowe, Houston, The Lowe Bros. Co.. Dayton, 

Ohio, U.S.A., Paint and Varnish Maker. 

1900. I./OW'e, James. City CliamherH, 46. John Sftoet. 

Glasgow, Gas l^ignifer. 

190(5. Lowe. Jos. A., Pit<‘hhurg, Mass., U.S.A., Pap(T 
Manufacturer. 

O.M. Lowe, W. F., 9, Hough Green, Clicstor, Analytical 
Chemist. 

1904. liowonatein, Arthur, c/o Nelson, Morris and Co., 
U.S. Yards, Chicago, Ilk, U.S.A., Chemist. 

1886. Low’son, I>r. J. (k F., Snittv'vfiold House, Stratford- 
on-Avon, l*a]ier Maker. 

1906. liOWHon, Wm.. 'I'lie T’niversily, .fy('eds. Chemical 
Tvccturer. 

1895. Lucas. Alf.. Survey lk*pHrtnicnt, (liza, Egypt, 
Analyst. 

1892. Lucas, Bernard R., Winnington I’ark, Northwich, 
Alkali Works Manager. 

O.M. Lucas, R., Alwinenstrossc 11, Wiesbaden, Germany, 
Technical (Chemist. 

O.M. Luck, A. Courtenay. Naval Amenak Zarate, 
Argmtina, Explosives Chemist. 

1900. Lummus, Walter E., 62, Nbwhall Street, Lynn, 
Mass., U.S.A., Manager (Commonwealth Manu- 
facturing Co.). 

1903. Lumsden, Alex. A., Forth Chemical Works, Bo’nese, 

‘ ^ N.B., Technical Chemist, 

1888. Lund, Jas., 142, Hawthorne Street, Malden, Mass., 

U.S.A., Ammonia Works Manager. 

1888. IrfUndholm, Carl 0., Nobel’s Explosives O)., Ltd., 
Ardeer Factory, Stevenston, Aytsbire, Manager. 

1898. Lundtei^en, Andreaa, Union CSty, Mich., IJ.8.A,, 

Chemist. 

O.M. Lunge. Prof. Dr. G., Ramistrasse 60, Zurich, V., 
Switzerland, Professor of Ohonustry, 


I 1894. Limgwitz, Theo., c/o Chas. Pfiler Sind Co.^ 81, 
1 kUiden Lute, New York City, U.&A^, Cbem&st 

j 1885. liupton, Sydney, 102, Park Street, Qrosvenor 
I Square, London, W. 

j 1890. Luthy Edmund O., 2419, Ohio Avenue, Cinoinuati, 

I Ohio, U.S.A., Distiller. 

* 1884. Liithy, Otto, Maywood, N.J., U.S.A., Analytical 
I (chemist. 

I 1895. Luxmoorc, Dr. Chas. M., University College, 

. Reading, I.eeturer on Chemistry. 

1 1899. Luxtoii, TTios., 28, Albany Street, Hull, Teacher of 
j Chemistry. ' 

I 1903. Lye, Ernest B., Leagrave Hall, near Luton, Beds., 

I Straw Plait Dyer and Bleacher. 

I 1885. Lyo, W. T., leagrave Hall, near Luton, Bods., 

I Straw Dyer. 

I 1884. Lyle, James, Ardeseo, Plaistow Wharf, \aotoria 
Docks, E., Sugar Relinor. 

1886. Lyle, Jno.. 21, Mincing Lane, London, E.C., Sugar 
' Refiner. 

I 1902. Lyle, Robert F., Beivy Yards Sugar Refinery, 

; Greenock, N.B., Analytical Cliemist. 

j 1S9G. Lymn, Arthur 11., 71, Collcgt5 Rood, Bromley, 
Kent, (Tiemical Works Manager. 

I 190(5. J..yiicli, W. J).. 10, Pinckney Sti-eet, Boston, Mass., 
j U.S.A.. Aiuvlylical (’hemist. 

I 1899. Lynn, R. Rankine, 7, Highburgh Terrace, Dowan- 
; hill, Glasgow, Chemical Engineer* 

1902. Lyon, Edwd. H., 520, West 27th Street, New York 
, C'ity, U.S.A.. Manufacturing Chemist. 

I O.M. Lyon, J. (k, Tbe Aire 'J’ar Works, Knottinglcy, 
^ Yorks., Tar DistillIGt. 

190(5. Lyons, Rohcit 11., Emporium, Pa., U.S.A., Chemist. 
0.1\I. Lylh% A. M , North of Ireland Chemical Co., Ltd., 
34, Victoria Sln*el, Tk'lfast, Ireland, Chemical 
Manufacturer. 
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: 1898. Maassit Prank, P.O. Box 1607, J’alersim, N.J., 

I U.S.A.. Silk Dyer. 

1904. Mahce, Picd. (Jarleton. Sumner Hall, Cambridge, 
Mass, LkS.A., Assistant in (Jhemiatry. 

I 1887. Mabery, Prof. Chas. P., Cose School of Applied 
Science, (3evcland, Ohio, U.S.A.,^ lYofesaor of 

, Chemi.stry. 

1891, Macadam, Herbert E., Milton House, Selsdon Road, 

' Wanstottd, Essex, Manure Works Manager, 

i 1894. Macadam, Stevenson, 66, York Place, Edinburgh, 
Analytical Chemist. 

1891. Macallan, J., 3. Rutland Terrace, Clontarf, Dublin, 

Analytical Chemist. 

: 1894, McAlloy, Roht., Bankside, Falkirk, N.B„ Paint 
Works Manager. 

; 1892. Maf;ara, Thos., jun., 30, Oakficld Road, Stroud 
; Green, N., Chemist. 

; 1889. McArthur, Jno., 190, Trinity Road, Wandsworth 
I (Common, S.\\k, Chemist. 

! 1887, McArthur, J. B., Price’s Patent Candle Co., Limited, 
j Bromborougli Fool, near Birkenhead, Chemist. 

I O.M. McArthur, J. S., 74, York Street, Glasgow, 

I Consulting Chemist and Metallurgist, 

j 1901. MacArthur, Jno. 8., 15, St. John's lioad, Pollok- 
j Bhiolds, Glasgow, Paint and Varnish Manu- 

! facturer. 

1892. McArthur, Thos., 7, Temple, Dale Street, Liverpool, 

I Drv'salter and Dyewood Extractor. 

{ 1906. McCallum, A. L., Queen Building. Halifax^ N.S., 

I Canada, Analytical and Consulting Chemist. 

I 1898. MacCallum, D, A., 389, Central Chambers, 93, Hope 
Street, Glasgow, Chemist. 

I O.M. McCallum, J. M., Smithdene, Paisley, N.B., Soap 
I Manufacturer. 

I 1908. MoOandless, Jno. M., State Laboratory, Atlanta, 
i Ga., U.S.A., Anal]^ioal Chemist. 

1894. McCann, Owen, c/o J. Qilton and Co., Oriel Street, 
Vauxhall Rood, Liverpool, Printing Ink Manu- 
facturer. 
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1909. MoCaw^ ll«.ior W. D.» Libr«ry, Surma Qeaieral*A 
Office, Washingtoo, O.C)., X7.S.A., Officer, 

, Medical Oepartmetit, U.S. Army. 

1905. McCleary, Wm., 01, Station Road, Pendlebury, 

near MAnoheater, Finiaher. 

1908. MoCourt, Cyril D., 7, Mai wood Road, Balham Hill, 
S.W., BeBcarch Ohomiat (Morgan Crucible Co.). 
O.M. McCowan, W., Essex Wharf, Narrow Street, 
lamehousc, E. 

1897. MoCrae, Dr. John, jiin., P.O. Box 434, Pretoria, 

Transvaal, and (Journals) 7, Kirkloe Gardens, 
Kelvinaide, Glasgow, Chemist, Dopt. of Agri- 
culture, 

1898. MoCreath, Wm, D:, c/o Quaiitock Vale Cider Works, 

North Petherton, Bridgewater, Cider Manu- 
^ focturor. 

1884, McCulloch, J., 13, Clarence Drive, Hyndland Road, 
Glasgow, Chemical Works Manager. 

1900. McCulloch, John, Glencoe, l,( 08 tock Gralam, Cheshire, 

Chemical Engineer. 

1003. MoOully, R. K J., Crown and Quarry Works, 
Frindabury, Rochester. Kent, Analytical (’hemiat. 
O.M. McDaniel, J. J., Woodlands, Bandou, Ireland, 
Distiller. 

O.M. Macdonald, A., 72, Groat Clyde Street, Glasgow. 
1907. McDonald, (lieo. (k. 60, Madison Avenue, Toronto, 
Canada, Student. 

1897. MacDonald, (k W., Beechlield, Tlu^ Park, Birken- 

head, Explosives (Chemist. 

O.M. Macdonald, J. W., Cleveland. The Glebe, Black- 
heath, S.K., Analytical Chemist. 

1002. Macdonald, Peder, juiU, e/o Mazapil Copper Co., 

ConcejKion del Oro (Apartade 5), Saltillo, 
Zacatecas, Mexico, Analytical (Mienust. 

1899. MacDonald, S. Fremont, c/o Ashtabula Bide and 

Leather Co., Ashtabula, Ohio, U.S.A., Tanner. 
O.M. McDonald, T. McG., Walilabo Estate, St. Vincent, 
West Indies, and (Journals) 27. l^rincc of Wales 
^ansJonM, Battersea, S.W.. *Sugar (Keniist. 

1906. Macdougakl, th'o. 1).. (!ity Laboratory, 13, Shore 

Terrtt<'(', Dundee, Analyst. 

1896. McDougall, Isaac, jun., 68, Port Street, Mancliester, 
Student. « 

1890. MoDoucall, J, T., Dunolly, Morden Road, Black- 

heath, S.E., Manufacturing Chemist. 

1906. McDowall, Wm., e/o Inglis, Lomax and Co., Anto- 
fagasta, Chile, South America., Anrtlytieal 
Ol^emist. 

1906. McDowell. Alex. H., e/o General (Jhomical Co.. 

Bavonne, N.J., IJ.S.A., CUi^mist. 

1906. McDowell, Stewart H., 1230, South 47th Street, 
Philadelphia, Pa.. U.S.A., Colour Maker. 

1889. MacEwan, IVtcr, 64, South wood Lane, Highgate, N., 
Editor of “ Chemist and Druggist.^’ 

1891. McEwen, Atholl E.. 40, Uaiideii Road. Ia'c. S.E., 

Analytical Cliemist and Assaycr, 

1901. MoEwen, Dun(!au C., 176, St. Vincent Street. 

Glasgow, Metallurgical Chemist. 

1902. McFarland, Alan R., c/o Solvay Process Co.. 

Syracuse, N.Y., U.S.A., Alkali Works Manager. 
O.M- Maofarlane, R. F., Tharsis C<>p|wr Works, East 
Moors, Cardiff, Works Manager. 

1884, Maofarlane, Thos,, 317, Queen Street, Ottawa, 
Canada, Analyst to Dominion of Canada. 

1901. MoFarlane, Walter, Sunnyside, Mansewood, Pollook- 

sbaws, Glasgow, Printworks Manager. 

1690. MoFarlane, WT W., 522, West 9th Street, Chester, 
Pa., U.S.A., Dyeworks Manager. 

1898. MoOhie, T. Bums, o/o Quirk, Barton and Co., 

Normandy Wharf, Rotherhithe, S.E., Analytical 
A Chemist and Assayer. 

190C McGill, A., 317, Queen Street, Ottawa, Canada, 
Analytical Chemist. 

189L McGill, Dr, J. T., Vanderbilt University, Nashville, 
Tenn., U.S.A., Adjunct Professor of ^emistry. 

1899. MaoGillivray, Wm. A., c/o Swansea Safety Fnse Co,, 

Pipe House Wharf, Swansea, Analytical Chemist. 
1887. McGA^liEm, John» Cawnpore Sugar Works, Cawn- 
|ior& India, Technical Chemist 

1902, McGoi^y, Ohasii S., Engineering Experiment 

Station, Urhana, IJl, U.S.A., Chemist 


1884. MoGo4a^ Ash House, T*lke» neof 

up(m*TreiiK Csdliery Manaiier. 

1906. MoCh^ir, Russell, 20. Havelock Square* 

Aueuytical Chemist. 

1906. McGrigor, G. D., Perrauuthnoe, Maraaion^ Cornwall, 

Mine Owner. 

1896. Mcllhiney, Dr. Parker C., 145, ilast 23rd Street, New 
York City, U.S.A., Chemist. 

1894. McIIwaine, Alf. W., Stonelerry, Hull, Oil Mann- 
j facturer. 

O.M. Maoindop, G. I)., Ness Street, Invercarjrill, New 
; Zealaml, Public Analyst and Consulting Chenust 

; 1903. Maointirc, Bonj. Gould, P.O. Box 866, Rumfbrd 
I Falls, Maine, U.S.A., Chemist 

: 1904. Macintosh. J. C., Bruce Mines, Out., Canada, 

' Qieni’V',, 

1 1888. MaoKemi, Wm., 208. Ikidford Hill, Balham, S.W.,- 
I Technical C3ieinist. 

• O.M. MoKeohnie, D., Heath House, Runcorn, Copper 
j Extractor. 

! O.M. McKoclmie, D. M., Motal Works, Widnea, Lanoa- 
i shire, Coprier Extractor. 

j 1904. Me Kochuic, ft. 1).. Protiuctos Quimicos de Hnelva, 

1 Sociodml AnoiiyniH, Huelva, Spain, Chemist, 

j 1887. McKellar. W. G., c/o United Alkali Co., Ltd., Eglln- 
ton Works, Irvine, N.B., Technical Chemist 
, 1906. Mackendnek, W. P., c/o Anglo-American Oil Co., 
Ltd., 13. St. Ann Street, Manchester. 

1904. McKenna, A. G., 606, Hawkins Avenue, Braddoojk, 
Pa., U.S.A., Motallurgioal Ohomiat 
1805. McKenna, Dr. Chas. F., 221, Pearl Street, New 
York City. U.S.A., CluMnist. 

1899. McKenzie, Alex. H., 17, North Street, North Adams, 

Ma88.,U.S.A., Colour Mixer. 

, 1893. McKerrow, C. A., Thornbank, Knutsford Road, 
I Aldcrley Edge, Clu^ahirc, Consulting Chemist 

1906. McK(?rro\v, W. J., e/o J. C. and J. Field, Ltd,* 
Lambeth. S.E., Analytical Ohemiat 
I 1898. McKeaaon, John, 91, Fulton Street, Now York City, 
U.S.A., Manufacturing Chemist. 

: 1891. Mackey, W. McD., Victoria Chambers, Ijeeds, 
Analytical Chemist. 

1900. MeKillop, George F., Broxburn Oil Works, Broxburu, 

N.B., Works Chemist. 

, 1890. MeKillop, Jno., 93, Brook Green, Londo% W.| 
Metallurgist. 

1002 . MoKim, Wm., 37, Fairview Street, Yonkers, N.Y., 
1 U.S.A,, Colour Maker. 

I 1898. McLaurin, Robt, 414, Sanohiehall Street, Glasgow, 
Chemist 

1 1888. MacLoan. Alex. S., 31, Bank Street, Greenock, N.B., 
Soap Refiner. 

' 1905. MclxJlau, Basil G., c/o Howntret^ A Co., Ltd<i 
: 'I’hc C’ocoa Works, York, Analytical Chemist. 

I 1892, McLeod, Jas., Wosthill, Cardross Road, Dumbarton, 
I N.B., Analytical Chemist and Gas Examlnor. 

j 1903. MaoMahon, F. W.. 31, Marler Road, Forest HUl, 
S.E., Chemist (Oxychlorides, Ltd.), 
j 1896. McMaster, Laniel, o/o Oxford Paper Co., Rumtoc^ 
] Falls, Maine, Paper Mill Manager, 

j 1894. Macmillan, Arch.. Seaforlh House, Bluokhall, Mid' 
lothian. 

! 1907. McMillen, Russell H., Researoh Departntant, 
We.stinghouse Electric and Manufacturing Oou, 
East Pittsburg, Pa., U.S.A., Chemist. 

1903, McMullan, Charles, 4, William Slfe^et Chambers, 

Belfast, Ireland, Chemist 

1904. McMullen, Alan, 108, James Street, Dublin, IrelMid, 

Brewer. 

1889. McMurtrie, J. M., 320, MaxweU Road, PoUok- 
shields, Glasgow, Brass Founder, 

1900. McMurtrie, Dr, Wm. T., 480, ipark Avenue, N«si 
York City, U.S.A., Chemist 
1896. MoMurtry, G. C., Wallaroo Smelting Works, WaA 
laroo, Sooth Australia; and (SuMOriptioHl) o/K 
C. H. Izod, 84, Queen Victoria Street, London 
E.C., Manager. 

O.M. Maonab, W., 10, OromwoU Oresoent, London, 
Analytical CSiemist. 



xxxrU 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


J907. MoN«ughton, Wm. G., c/o Cafladian Rubber Oo., 

• T.td., Papineau Bquai-e and Notre Dame. Montreal. 

Canada, Chemist. 

1892. McVie, Jae. P.. Ravonaoraig, Canning Street, 

Hebburn on-Tyno, Analytical Chemist. 

1894. MoVitie, Robt., Biscuit Works, Willesden, N.W., 
Bisouit Manufacturer. 

1901. Maertens, Emile, P.O. Box 1002, Providence, R.I., 
U.S.A., Engineer. I 

1890. Mc^nus, laklor, 62, Loadenhall Street, London, | 

E.C.. Chemiod Merchant. ; 

1901. Magruder, Egbert W., Department, of Agriculture, 

Richmond, Va., U.S.A., Chemist. 

1906. Maguire, Peter, Hamer House, Rochdale, L<mca- 
shire, Chemist and Colourist. 

1886. Mahon, R. W., N. Y. Central and Hudson River 
Railroad, West Albany, N.Y., U.S.A., Chemist. 

1898. Main, Wm.. Pierntonl, N.Y., U.H.A., Chemist. 

1904. Mair, William, 7, Comiston Road, Edinburgh, 

Chemist. 

1906. Major, Ernest, Eagle Paint Works, Snail's Bay, 
Balmain, Sydney, N.S.W., Australia, Paint i 
Works Manager. 

O.M. Major, J. Lewis, Wolton Garth, Brough, East Yorks., 
Tar Distiller and Chemical Manufacturer. 

1886. Mallinckrodt, Edw., Mallinckrodt Chemical Works, 
St. Louis, Mo., U.S.A., Manufacturing Chemist. 
1897. Mallory, J. Halsey, Drawer 69, Columbia, S.C., 
U.S.A., Assistant Chemist (The American 
Cotton Oil Co.). 

1896. Mann, E. A., Government Laboratory, Perth, 
Western Australia, Government Analyst. 

1893. Mann, Harold H., Indian Tea Association, Royal 

Exchange Buildings, Calcutta, India, Research 
Chemist. 

1899. Mann, Jas. 8., 97, Greengate Street, Plaistow, 

Essex, Analyst. 

1891. Mann, John C., 9, Lambert Street, Hull, Chemist. 

1903. Mannhai'dt, Hans, c/o HcatJi ^ .Mdligari Alupu- 

/acturing Co., J70, Randolph fitrocl, Cnicagu, lil., 
U.8.A., Cliemical Engiiiei'r. 

O.M. Mannington, H. T., Marchlea, Beaconsfield Road, 
Famworth, Widnes. 

1892. Mansbridge, Wm., 27, Elmbaiik Road, Sefton Park, 

Liverpool, Clu'inist. 

1893. ^Vlarohlewski, Dr. L., Strzeiecka 9, Krakow, Austria. 

1904. Morekw’orth, (). 8., Ohio Testing Laboratory, 26 

and 26. Board of Trade, Colundnis, Ohio, U'.H.A., 
Analytical Chemist. 

1903. Mardick, Jno. R., Wi^stmiiister, Md., U.S.A., 

Chemical Engineer. 

1904. Mar^ohal, H., Eugene Mar6ohaI et fils, Venissier 

(Rhone), France. Oilcloth Manufacturer. 

1883. Markel, Dr. K., 'l ower House, Bowsey, Warrington, 
Technical Olicmist. 

1906. Marland, J*©r^, c/o Brotherton and Co., 

Aenmonia Works, Wakefield, Yorks., Chemist. i 
1906, Marlatt, Wilbur T., Oakville, Ont., Canada, Leather i 
Manufacturer. 

1902. Marriott, F. Grant, 14, Selby Street, Toronto, 

Canada, ('hernical Student. 

1901. Mania, H. 0., The Russian Steam Oil Mills Co., 
32, Kourlandski Street, St. Petersburg, Russia, 
Analytical Chemist. 

1904. Marschail, Adolf J., Madison, Wis., U.S..'V., ('homist. 
1901. Maraden,^)r. Fred., o/o Messrs. H. Ashwell & Co., 

New Msford, Nottingham, Chemist. 

1006. Muradem. Oliver, Manor Road Alill, Victoria Road, 
I..6eds, Cashier. 

1905. Marsh, John, Massarah CJement Works, near 

Heluan, Egypt, Cement Works ('homist. 

O.M. Marsh, J. T., Ammonia Soda Works, Fleetwood, 
Lonoaahire, Chemist. 

1883. Marsh, W., Union Alkali Co., Soho Works, 
AffU^ts, Manchester, Chemical Manufacturer. 
1896. Alatshall, Arthur, The Cottage, Hartford, Kent, 
Explofdves Chemist. 

1906. Marshall, Dexter, e/o McClure Co.. Fourth Avenue, 

and ^rd Street, New York City, U.S.A. 

1896, MarahaU, Franda G., 4, Woodhouae l^eiraoe, Bewick 
Road* Oa^ahead, Teohnioal Qhamiat. 


1891. Marshall, Dr. lAugh, 12, Lonsdale Terraoe, Edin* 
burgh, Profesaor of C^emiatry. 

1901. Marshall, Joe. W., 143, De la Pole Avenue, Hnll, 

Science Lecturer. 

1896. Marshall, Percy S., Union laboratory, Half Moon 
Street, Huddersfield, Assistant Chemist, 

1883. Marshall, Wm., Carisbrook, Queen's Rond, Cheadle 

Hulme, Cheshire, Dyer. 

1884. Marshall, Wm., Barkley, Teddiugtozi, Middlesex, 

Analytical Chemist. 

1904. Mars ton, John P., 247, Atlantic Avenue, Boston, 
Mass, U.S.A., Merchant 

1894. Martin, Alex. M., HillviewJ Tweohar by Glasgow, 

Analytical Chemist 

1895. Martin, Chas., H., 40, Bolton Road, Pondlq^on, 

Salford, Oil and Soap Works Manager. 

O.M. Martin, N. 11., Ravenswood, Low Fell, GateBhead>on« 
Tyne, Manufacturing Chemist. 

1899. Martin, Wm. E., c/o K 3 rnooh Ltd., Arklow, Co. 

Wicklow, Ireland, Chemist. 

O.M. Martin, W. H., 183 b, King’s Road, (SIbelsea, London, 
S.W., Analytical Chemist. 

1887. Martineau, Sydney, Northwood, Rydal Road, 
Streatham, 8.W., Sugar Chemist. 

1894. Martyn, T. Graham, 11, Stratton Terrace, Truro, 
Cornwall, Metallurgist 

1906. Marx, Dr. Emil. Fahrstrasso 102, Wilhelmsburg, 
HarnVmrg, Germany, Research (.'heimst 

1902. Marx, Joseph S., California Powder Works, Pinole, 

1 Cab, U.S.A., Cliemist. 

j 1^06. Marx, Dr. Max, 81, ShalKey Avenue, Newark, N.J., 
I U.S.A., Mannfaoturing Cheinisi. 

I UH)4. Mason, Dr. Edward 1>., 22, George Road. Edgbaston, 
I Birmingham, Soientilic Apparatus Dealer, 

j HM)6. Mason, Frederic S., 90, Beckman Street, New York 
I City, U.S.A. , Manufacturing Chemist. 

' 1904. MoHon, Glen F., c/o H. J. Heinz Co., Pittsburg, 
Pa., TI.S.A., Clieniist. , 

1887. Mason, J. Francis, Eynsham Hall, Witney, Oxon. 
1906. Mtt.soii, M. Edgar, 610, Talbot Avenue, Boston, 

Mass., U.S.A., Chemist. 

I 1892. Mason, ^hos., Beech Avenue, Nottingham, Mauu* 
faoturing Chemist. 

1906. Massa, C'orrodino, Castelguelto Parmonse, Parma, 
Italy, Sidfiluirie Acid and Fertiliser Manufacturer. 
O.M. Masson, Prof. D. Orme, University of Melbourne, 
Victoria, Australia, Professor of Chemistry. 
1904. Masson, Victor E., Pleasant Valley Wine Co., 
Rheims, Steuben Co., N.Y., U.S.A., Chemist. 
1002. Masujirao, Piof. Bunjiro, 23, Midoricho Itchome, 
Honjoku, Tokyo, Japan, Prof, of Applied 
Chemistry. 

i 1903. Mttsure, Gaston, 7, Rue do Constantine, Rouen, 
France, Chemist. 

liM)2. Masury, Fred L. M.. Lock Box 144, Sharon, Pa., 
U.B.A., ICxplosivcB Manufacturer. 

O.M. Mather, J., Biaydon Chemical Worlia, Blaydon-on- 
Tyne, Manager. 

j 1904. Mather, J. Cecil, 16, The Holloway, Runcorn, 
Cheshire, Works Chemist. 

; 1900. Mather, Wra., o/o British Aluminium Co., Ltd., 
j Larne Harbour, Co, Antrim, Ireland, Chemist. 

I 1907. Matheson. A. (ireville E., c/o South Statfordshire 
! Mond Gas Co., Tipton, Soutli Staffordshire, 

j Engineer. 

I 1890. Matheson, W. J., c/o Cassella Colour Co., 182, 
Front Street, New York City, U.S.A., Ghemioal 
Merchant. 

1901. Mathew, W. E. B. de Vore, Sliankliu, Luoion Road, 
Upper Tooting, S.W., Analytical Chemist. 

1900, Mathews, Dr. Jno. A., o/o Gnioible Steel Co. of 

America, Syracuse, N.Y., U.S.A,, Chemist. 

1898. Mathewson, E. P., Anaconda, Mont., U.S.A., Metal- 
lurgist. 

1888. M&tos, Louis J., 106, North 19th Street, East 

Orange, N.J., U.S.A., Chemist 

1896. Hateui, G„ c/o Japan Sugar Reflnepr Co.» Ona- 

gigawa, Tokbt Japan, C^ntical Eo^eer. 

O.M. Matthews, Chas. G., 31, StapehhiU Road, Burton* 
on- Trent, Brewing Chemist. 



1899. Siftttiheio, Dr. J. 3i[«nitt, 32^ South Broad Streot* 

PhUad^phia. Pa., U.8.A.,^ro{eflior of Ohemistry 
and D]raing (Philadelphia Tejctile School). 

1889. Hawdsley, W. H., c/o Odd Mining Cd., Ltd., Mount 

Morgan, Queensland, Chemist. 

1906. Mawson, JVed. E., 136, Pearl Street, Boston, Mass., 
U.S.A., Dyestuff Merchant. 

1903. Maxim, Hudson, 698, St. Mark’s Avenue, Brooklyn, 
N.Y., U.S.A., Chemist and Meohantoal li^gineer. 
1894. Maxwell, Jno., Solway Chemical Works, Silloth, 
and (communications) English Street, Carlisle, | 
Cumberland, Chemical Manure Manufacturer. 

1903. Maxwell, Grin P., Piedmont, Mineral Co., West Va., i 
U.8.A., Chemigt. 

1897. May, Ceorec H., c/o Fabrikoid Co., Newburgh, 

N.y., U.S.A., Assistant Chemist. I 

1884 Mayenfeld, Dr, E. von Salis. See Salis-Mayenfeld, | 
Dr. E. von. 

1903. Maytir, Andrew, jun., 129, York .Street, Brouklvn, 

N.Y., ILS.A., Chemisi. • 

1890, Mayfield, A. 8., Thirhnere, Newbind, Hull, Analyst. 

1892. Mayfield, H. B., Norman hill's!, Mundy Street. 

Hoanor, near Nottingham, Dyer. 

1886. Mayhew, E. W. A., High Street, Freomantle, 
Western Australia, Manufacturing Chemist. 

1900. Maywald, F. .1., 1028, 72nd Street, Brooklyn, N.Y., 

U.S.A., Technical Chemist. 

1902. Meade, Biohd. K., Naxareth, Pa , XJ.S.A., Chemist. 

1904. Meads, Charles J., Bel Air, Dartmouth, inland 

Revenue Officer. 

1898. Meeds, Alonzo D., 2424, Harriet Avenue, Min- 

neapolis, Minn., U.S.A., Analytical Chemist. 
1896. Moggiit, Loidoy, W®eataheaf Works, Alexandrirss, 
Sydney, N.B.W., Australia, Analytical Chemist. 

1901. Meier, Dr. Franz, Basle Chemical Works, Basle, 

Switzerland, Chemist. 

1888. Meikle, Jno., 8, Melrose Street, Great Western Road, 
Glasgow, Journalist. 

1902. Meloher, Arthur C., 68, Bowen Street, Newton 

•Centre, Maas., U.S.A., Chemist. 

O.M. Meldola, Prof, R., F.R.S., 0, Brunswick Square, 
London, W.C., Professor of Chemistry. 

1901. Meldrum, Dr. And, N., 16, Mooroaks Road, 

Sheffield, Lecturer on Chemistry.* 

O.M. Mellon, W. W., 9, Glenart Avenue, Blackrook, Co. 

Dublin, Ireland, Manufacturing Chemist. 

O.M. Mellor, S., Magnesium Metal Co., Patricroft, Man- 
chester, Meta] Refiner. 

1884. Melville, D., 2, Melville Avenue, Delray, Detroit, 
Mich., U.S.A., Chemical Works Manager. 

1893. Monsching, Dr. C., Anilinfabrik., Gropjien bei 

Bitterfeld, Germany, Chemist. 

1906. Monzies, David, 11, CamphiU Avenue, I.*ang8ido, 
Glasgow, Analyst. 

O.M. Monzies, H. C., Inveresk Mills, Musselburgh, N.B., 
Papfjr Maker. 

1892. Mercer, C. A., 34, Camomile Street, London, E.C., 
Chemical Apparatus Maker. 

1886. Mercer, J. B., 4, Tabley Road, Knutsford, Cheshire. 
1890. Merck, E., Darmstadt, (Germany, Manufaoturing 

Chemist, 

1905. Merck, George, Merck and Co., University Place, 

Now York City, U.S.A., Manufacturing Chemist. 

1887. Merrell, Geo., Lock lk)x 786, Cincinnati, Ohio, 

U.S.A., Manufacturing Chemist. 

1899. Merrill, Frank H., 2420, Ocean View Avenue, T.om 

Angeles, Cab. U.S.A., Factory Superinlendent. 

1903. Merrill, Herbert C., eyo Eimer & Amend, 206, Third 

Avenue, New York City, U.S.A., Chomioal 
Engineer. 

1900. Merrila, Fnxi. J., 26, Figtree Lane, Sheffield, 

♦ Analytical Cliomist. 

1906* Morrin, A. C., 44, Bishopsgate Strefet Without, 
Iiondon, E.C., Assistant Effitor and Analyst. 

1902. Merritt, Wrn. G., 643, Beoond Avenue. Detroit, 

Mich., U.B.A., Chemical Engineer (Berry Bros. 
Vaitiish Manufacturers). 

1904. Mcfirry, Jfeo* B., 12, Mayfield Rood, Handsworth, 

Birnnngham, Metullurgioal Chemist. 

1903> l^dinatid de, Fairfield, Chestnut Avenue, 

;Bo«ti^ Spa, Yorks, Chemist. 


1808. Men^u, Twk CUi; 

180S. Hera', iwn? P.o! Box 316, Newark. H-J., UJSI.A, 
Genera] Superintendent, Heller and MisnB^Oci^ 
1906. Merzbaoher, Aaron, I.iaboratory, Reading Iron Oo. 
Iteadii^, Po,, U.S.A., Chemuit. 

1897. Mealaus, Prof. M., 69 Quai de la Baronnle, Afaloi 

(Seine et Oise), France, Professor of Cffiemistry. 
O.M. Messel, Dr. R., 147, Victoria Street, Iiondon, S W# 
Chemical Manufacturer. 

1899, Metcalf, Howard F., Farr Alpaca Oo., Holyoke 

Mass., U.S.A. 

1886. Metcalf, Jno., Moorfield, Altham, near Aoorlngton 
Tar Distiller. 

1906. Methley, Bernard, 21, CJlifton Mount, Rotherham, 
Yorks., Engineering Chemist. 

1898. Metz, Herman A., P.O. Box 78, New York Gty, 

U.S.A., Chemical Merchant. 

1906. Motzis, Josef, Anglioia Petroleum Co., Drohobyos.^ 
i Galicia, Austria, Manager of Refinery, 

j 1900. Mew borne, Hobt. G., c/o Kentucky Tobacco Pro- 
I d»ict Co., Louisville, Ky., U.S.A., Chemist. 

! HKH. Meyenherg, Dr. Alex., 9, Nelson Street, Plymoutl; 
I Grove, Manchester, Works Manager, 

j 1907. Mover, Dr. Erwm, The Hartford Rubber Worki 
j (’o., Haiiford, Conn., U.S.A. 

I 1898. Meyer, Dr, Franz, 62, Broadway, New York City 
I U.S.A., Metallurgical and Chemical Engineer. 

I 1902. Meyer, Dr. Fredk. L., 2028, Park Avenue, Phila 
1 delphia, Pa., U.S.A., Chemist. 

I 1900. Meyer, Karl, Sortedams Dossering 96a, Copen 
j hagen, O., Denmark, Technical Chemist 

I 1904. Meyer, Prof. Dr. Richard, Technisohe Hochsohule 
j Braunschweig, Germany, Professor of Chemistry 

! 1902. Meyriok, L. J., 137, City Road, Birmingham 
j Assistant Analyst. 

1904, Mighill, Thos. A., 16, Exchange Street, Boston 
Mass., U.S.A., Chemist. 

1900. Mihaloyitch, Sydney F.. 614, East Pearl Street 

• Cincinnati, Ohio, U.S.A., Chemist. 

1896, Miles, Q. Wellington, 29, Central Street, Boston 

Muss., U.S.A., Analytical Chemist 
1889. Milestone, W. C., 7, Heathfield Rood, Wandswortfa 
Common, S.W., Chemical Works Manager, 

1899. Millar, Jas. H., P.O. Box 120, Durban, Natal, 

Manufaoturing and Analytical Chemist. • 

1897. Millard, Edgar J\, 40-42, Cnarlotte Street, London, 

E.C., Chemist and Manager. 

UK13. Millen, J. Dunlop. Mount Bischoff Mine, Waratah, 
I’as mania. Assistant General Manager. 

1883. Miller, Dr. A, K., Kilvort’s Buildings, Withy Grove, 
Manchester. Analytical Chemist. 

1904, Miller, Chas. E., 68, Chardon Street, Boston, Moss., 
U.S.A., Manufacturing Chemist. 

O.M. Miller, E. V., Sugar Works, Chelsea, Auokland, N«!iw 
Zealand, S^ar Works Chemist. 

1899. Miller, Geo., CTydeadale, Groos Hoad, Oressington, 
Liverpool, Technical Chemiat. 

1900 Miller, llampton K., Lake City, Flo,, U.S.A., 
Chemist (1 lorida A, and M. College). 

1803. Miller, Dr. Harry E., 1016, Chestnut Street, Oak- 
land, Cal., U.S.A., Chemist. s 

1902. Miller, H. Harold, 303, Front Street East, Toronto, 
Canada, Che mist. 

1883. Miller, Dr. H, von, Beatrixgasse 32, Wien, 
Austria, Chomioal Manufacturer. 

1904. Miller, Jas., Pharmacist. ♦ 

1894. Miller, Dr. John A., 40-45, Lewis Block, Buffalo, 
N.Y., U.S.A., Consulting Chemist, State Analyst. 
1894. Miller, ,J. Carlilo, 188, St. Vincent Street, Glasgow,. 
Manufacturing Chemist. 

1888. Miller, J, Hopkins, 6, Catherine Street, Parlio- 

inentary Road, Glasgow, Dyeworloi O^mist. 

1889. Miller, Jno. Poynter, Sandilands Oheniioal Wwloi,. 

Aberdeen, Technical Chemist. 

1899, Miller, P, Schuyler, 3600, Gray’s Fetxy BokA*. 

Philadelphia, Pa., U.B,A,, Chemist. 

1901. Miller, Stuart B., o/o Eastern Dynamite 
burg, Ala,, U.S,A., Ohemical Engineer, 
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1904. Miller, William Exley, o/o Arizona Copper 
Co., Ltd., 29, St. Andrew Square, Edinburgh, 

^ ♦ Secretary. 

1901. Miller, W. Lash, 60, St. Alban Street, Toronto, 

Canada, Associate Professor of Physical Chemistry. 
1884. Miller, W. M., Caledonia Estate, Prov. Wellesley, 
Penang, S.S., Sugar Chemist. 

1902. Milligan, R. E,, New York Continental Jewell 

Filtration Co., 16, Broad Street, New York City, 
U.8.A., Chemical Engineer. 

1904. Millroy, Alfred T., 63, Guilford Street, I^^ndon, 
W.C., l/Hboratorv FurniRlier. 

O.M. Mills, Prof. E. .T.,‘ F.R.S., 04, Twyford Avenue, 
W^est Acton, W., Emeritus, Professor of Technical 
Chemistry and Consulting Chemist. 

1904. Mills, Dr. J. E., University of North Carolina, 
Ch^l Hill, N.C., U.S.A., AssociaUi Professor 
of Cliemifltry. 

1906. Mills, Wm. Homy. 46, Wall Street, New York City, 
U.S.A., Merchant. 

1906. Mills, Wm. Hobson, Northern Polyloohnin Institute, 
Holloway, London, N., Ijocturer in Chemistry. 

1906. Milne, Thomas, e/o The Goa IJght and Coke Cx>., 
Ltd., 4, Fencluiroh Avenue, London, J^C., 
Chemical Products Salesman. 

1903. Milnes, Cresswcll, Arlesey, near Hitoliin, Horis., 

Cement Works Manager. 

1887. Milnes, Edmund, Seedfield, Bury, Lancashire, 
Dyeing Extroet Maker. 

1902. Milnes, Eniest E., o/o Joseph Smithson, Lid., 
India Buildings, Halifax, Yorks., Chemist. 

1901. Milroy, Andrew, Glenbarry. (dfTnock, Glasgow, 
Manager. 

1896. Miner, Harlan S., c/o Welabaoh Light Co., Glou- 
cester City, N.J., U.S.A., Technical Chemist. 

1889. Miniati, T. K., Penketli, near Warrington, Chemist. 

1904. Minor, John C.. jun., Saratoga Springs, N.Y., 

U.S.A., Manufacturer. 

1896. Mitchell, Chas. A., c/o Beaufoy and Co., South 
Lambeth Road, S.W., Analyst. ** 

1901, Mitchell, Frank H., c/o Dill and Collins, Richmond 

and Tioga Streeta, Philadelphia, Pa., U.S.A., 
Tutor in Chemistry. 

1898. MitoheU, G. D. H., c/o S. S. White Dental Manu- 

faoturing Co., Prince’s Bay, Staten Island, N.Y., 

« U.S.A., demist. 

1883. Mitchell, J. W., Plantation House, Clough Fold, near 
Manchester, Waste Bleacher. 

1906. Mitchell, Oswald H., c/o Basil Turner, Woolwich, 
Sydney, N.S.W., Australia, Assayer. 

1904. Mitsugi, R., Weimarerstrasse 9, II., Clmrlottenburg, 
Germany, Chemist. 

0,M. Miiting, E. Kennard, 38, Harold Road, Norwood, , 
S.E., Technical Chemist. 

1902. Mbokel, Heinrich A., Paper Mill, Altdamm, near 

Stettin, Germany, Chemist and Engineer. 1 

1906, Mo^» Dr, K, M.,Opposite Grant Rood Station, Sleater 
li<^, Bombay, India, Manufacturing and 
AnaMoal Chemist. 

1906, Moe, Eldor H., 24, South First West Street, Salt 
l^ke City, Utah, U.S.A., Chemist. 

1^. Mdhlau, Prof. Dr. Bd., Sem^rstrasse 4, Dresden, 
A., Germany, Professor of Colour Chemistry. 

0,M, Mohr, Dr. B., 69 a, Parliament Hill, Hampstead, 

‘ N,W., Consulting Chemist and Metallurgist 

1804. Mole, Herbert B., The Croft, Shepton Mallet, Somer- 
set, iffewer. 

1902. Molesworth, F. H., Jersey Road, Antarmon, 
N S.W., Australia, Analytical Chemist. 

1906^ Holler, Emil A., 44, Sherman Avenue, Tompkins- 
ville, N.Y.. U.S.A., Manager (Sanitas Co.). 

1903* Mommers, Richard, South Manchester, Cornu, 
U.8.A., Chemical Engineer. 

1899. Moii4 Endle S., 22, Hyde Park Square, London, W., 

Technioal Chemist 

O.M. Mend, thr. Ta, P.R,S., 20, Avenue Road, RegenPs 
park, N.W. ; and 64, Via Sistina, Romo, Alkali 
Manulactuier. 

1891. Hond, Robt. L., Wfnnington Hall, Northwioh, 
Chemist 


1906. MoneU, AmbroM, 48» Exchange wHuot, New York 
City, U.6. A., President (international Niokel Co»). 
1906, Monier- Williams, G. W„ The Lammas, Esher, 
Surrey. 

1890. Moodie, Wm. E., Alexandria Works, Alexandria, 
N.B., Analytical Chemist. 

1901. Moody, Chas. J., Lake View Consols Mine, Boulder, 

j West Australia, Analyst and Assayer. 

1906. Moody, Dr. Gerald T., Xorne House, North Dul- 

wich, S.E., Lecturer on Chemistry, 
j 1898. Moody, Dr. Herbert R., College of the C5ty of New 
York, New York City, U.S.A., Science Instructor. 

I 1884. Mook, Chas., 2, K^ellenstr|SBO, Eisenach, Germany, 
i Alkali Works Director. 

[ 1903. Mooney, F. M., 118, Pembroke Road, Dublin, 

1 Chemical Manure Manufacturer. „ 

I 1903. Mooney, Geo, A., 310, St. Paul Street, Montreal, 
(Janada, Chemical Merchant. 

' 1902. Mooney, Luke, 36, West 52nd Street, Bayonne, 

; N.J., U.S.A. 

1887. Moore, Chas. C., 33, Clarendon Road, Qarston, 
Liverpool, Chemist 

I 1901. Moore, Qiqh. W., 38, Do mesne Road, Whalley 
Range, Manchester, Cliomist 

1902. Moore, Fred., Victoria Chemical Co., Ltd., Victoria, 

B.C., Canada, Manufacturing Chemist 

1900. Moore, F. H., 39, T.ime Street, London, E.(\, 
Analytical Chemist. 

1892. Moore, Dr. (5eo. I)., 201, Salisbury Street, Worcester, 
Mass., U.S.A., Professor of Chemistry. 

1(MJ6. MmvTo, I/eaJie R., 173, Oakleigh Road, Newton, 

, Mass.. U.S.A., Choimst. 

1899. Moore, Quintin, jun., c/o Wm. Beordmore & Co., 
Ltd., Parkhcad Foi^o, Gloagow, Works Manager. 
1886. Moore, R. T., 142, Vincent Street, Glasgow, 
Mining Engineer. 

1899. Moore, Dr. Russell W., 47, Linden Place, Orange, 

N.J., U.S.A., Chemist (U.S. Appraiser’s Office). 
1890. Moore, Thos., Laboratoire du Servij^ Local, 
Noumea, New Caledonia, Analytical Onemist. 
1905. Moorwood, F. Colin, c/o Flockton, Toropkin and 
Co., Ltd., Newhall Steelworks, Sheffield, Steel 
* Mantfacturer. 

1903. Moran, Geo. A., 333, Haverhill Street, Lawrence, 

Mass., U.8.A., Chemist. 

1890. Mordle, F. Dare, Guilderoy, Matlock Bath, Derby- 
shire, Starch Manufacturer. 

1902. More, Andrew, 01, Quarrendon Street, Fulham, 
S.W., Government Analyst. 

1900. Morewood, C. Darcy, Frodingham Ironstone Mines, 

Scunthorpe, near Doucaflter, Analytical Chemist. 

1901. Morgan, Dr. Gilbert T., Royal College of Boioaoe, 

South Kensington, S.W., Demonstrator of 
Chemistry. 

1905. Moraan, Jerome J., College Park, Md., U.S.A., 
T^her. 

1890. Morgan, J. Jas., Laboratory, Cammell, Laird and 
Oo., Workington, Cumberland, Assayer. 

1907. Morgan, Leonard G., United States Mint, Phila- 

delphia. Pa., U.8.A., Electro-Chemist. 

1 1906. Morgan, Thos., “ Meirion,” Dovedale Road, Waver- 
1 tree, Liverpool, Manufacturing Chemist. 

1886. Morgans, Thos., 60, Queen Square, Bristol, Oivil 
Engineer. 

1907. Morhous, Oakley A., 1839, 82nd Street, Brooklyn, 
N.Y., U.S.A., Chemist. 

1902. Morison, Jas., Colonial Sugar Refining Co., Ltd., 

O’Connell Street, Sydney, N.S.W., Australia, 
Analytical Chemist. 

1897. Morison, Samuel L., c/o John Brett, 8, Lendal, 
York, Water Engineer. 0 

O.M. Moritz, Dr. E. R., 48, Great Tower Street, London, 
E.C., Brewing Chemist. 

1886. Morley, Dr. H, Forster, 6, L^dhurst Road, Hamp- 
stead N.W., Professor of Chemistry. 

1902. Morrell, Dr. R. S., Messrs, Hander Bros., Colour 
and Varnish Works, Wolverhampton, Chemist, 
1884. Morrioe, Jas. A., 1, Priooe’s Terrace, Dowinhtn, 
Glas^w, Starch and Gum HaoufMturer* 

1006. Morris, A. H„ 27, Hartington Road, Bolton, 
Lancs., Brewer. 
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1B06. Monpls, B^ar B., Oorubr^k Cbemioal Co.» Ltd.« 
Ckdour Works, Btookport, R^axoh. Chemist. 

1$07. Morris, Harry, The Hall, Hoxthocpe, Doncaster, 
Ohomioal M^hant* 

1890. Morris, Herbert N., 13, Birch Grove, Eiisholme, 
Manchester, Technical Chemist. 

O.M. Morris, J. Haydn, 22, Larp das Fontanhas, Lisbon, 
Portugal, Teohnioal Onemist. 

1902. Morrison, Jos., Wellflold, Farnworfch, Widnea, 
Manager. * 

1006. Morrow, Jas. M., 7, Rosebery Terrace, Kirkcaldy, 
N.B., Analytical Chemist. 

1001. Morse, Willard 8., Seaford, Del., U.8.A., AHsist.aiit 
Manager. • 

O.M. Morson, T., 38, Elsworthy Road, Primrose Hill, 
^ N.W. ; and (Journals) Summerfiold Works, 
Ponder’s End, N., Manufacturing Chemist. 

1904. Morson, Thoa. D., 14. Elm Street, Gray’s Inn Road, 
liondon, W.C., Chemist. 

1000. Morson, T. Pierre, 14, Elm Street, Gray’s Inn Road, 
Loudon, W.C., Chemical Manufacturer. 


1904. 

1886. 

1809. 

1906. 

1901. 

1903. 

1899. 

1901. 

1898. 

1896. 


1889. Morton, Jns., Dalquhurn Works, Renton, N.B., 

Dye works Manager. 

1897. Morton, Jno., North Road, St. Helena, Lancashire, i 

Analytical Ohomist. , 

1002. Mosbaugh. E. R., c/o Ileald Extract Co., Lyiu li- ; 

burg, Va., LJ.8.A., (MiemiMt. 

1906. MofJoley, F. A. D. H,, Box 1057, Johannesburg, 
Tratisvttftl, Analytical Chemist. | 

1888. Mosenthal, Henry do, 220, Winchester House, Old 
Broad Street, E.C., Explosives Company Manager. 

1903. Mosher, Walter R., 9274, West Avenue, Buffalo, 

N.y., U.S.A., Chemist, * 

J900. Moss, Wm , Moss C!)icmical Mnnufiud-uiiug Co.. ! 

Foot of (’arlaw Avenue, Toronto, Canada, | 
Chemical Manufactun^r. 

1894. Moszezenski, J. von, Tartar Chemical Co., Ninth 
Street and Gowanua Ceutial, Brooklyn, N.Y., 
y.S.A., Consulting Chemist. 

1897. Molion, Jno., o/o ValvoUne Oil Co., Edgewator, 

N.J., U.B.A., Oil Refinery Chemist. 

1887. Moul, Frank, Aldersgate Chemical Works, Southall, ’ 
Technical Chemist. ^ 

1901. Moule, Jno. W., c/o The Chillagoe Co., Ltd., i 
Chillagoo, Queensland, Motallurgint. 

1884. Moult, J., Underhill, Low Fell, Gateshead-on-Tyne, i 
Secretary. 

1898, Moulton, Prof, Chos. W., Vaasar College, Pough- 

kee*psie, N.Y., U.8.A., Professor of Chemistry. : 
1906, Moulton, Rt. Hon. Sir J. Tletcher, F.R.S., 67. ; 
Onalow Square, London, S.W., Jx)rd Justice of i 
Appeal, : 

1802. Mount, Edw., Oaklands, Aughton, near Ormskirk, 
Assistant Secretary (Unit^ Alkali Company). 

1905. Mrazsek, F. M., 29, Mincing Lane, London, E.C., 

Consulting Chemist. | 

1904. Mnokenfuss, A. M., c/o University of Mississippi, i 

University, Miss., U.8.A., State Chemist, , 

1007. Mueller, Dr. Carl, The Heyden Chiunical Works, ^ 
Garfield, N.J., LT.S.A., Chemist. 

1890. Muir, Jas. Stanley, 8, Westminster Gardens, | 

Glasgow, W., Chemist. I 

1906. Muir, Wm.. Regent Factory, Jinlithgow, Scotland, 1 

Analytical Chemist. I 

1894. Muir*Smith, W., c/o A. B. Fleming and Co., Ltd., | 
Choline Park, Edinburgh, Oil Works Manager. , 
O.M. MBller, Dr. H., F.R.S., 13, Park Square East. | 
Regent’s Parl^ Ixmdon, N.W., Research Chemist. I 


1006. 

HM)6. 

O.M. 

1894. 

O.M. 

11M)7. 


O.M. 

1896. 

isof. 

1906. 


1902. 


H)03. 


1903. 

1897. 

1901. 

1003. 

1901. 


1896. Mnndy, Lionel, 27, Merton Road, Kensington, W., { 1893. 

^ Importer of Unfermented Wines, : 

4B87.*Munroe, Prof. Chas. E., George Washington { 1904. 
University, WaShii^ton, D.C., U.8.A., Professor 
of Chemistry and Dean. ! 1903. 

4900. Munsell, Dr. Chas. B., c/o Devor and Raynolds | 

Oo., 110, Horatio St^t, New York City, U.S.A., i 1807. 
Colour Chemist j 

1900. Mwnton, Fred T., The Oak House, Winsford, i 1906. 

Cheshire, A.R.S.M., Analytical CTbemist. 

1897. Mnrch, D. WHshin, 6, Viotorla Road, Wednesbury, | 1906. 

Btami., Chemist. j 


Mnrdndh. Alexander, 667, Alexandra Parade, 
Denni8toun,*Glasgow, Analytical Chemist. 

Murdoch, B. H. M., Shore Road, Stevenston, 
shire. Explosives Chemist. 

Murphy, Aloert J., The Laboratory, 11. l^doa 
Terrace, Leeds, Brewer’s Chemist, 

Murphy, Frederic W., Standard Sugar Refinery, 
Granite Street, South Boston, llmse., U.S.Al, 
Cliemist. 

Murray, Benjamin L., o/o Merck and Co., University 
Place, New York City, U.S.A.. Chemist. 

Murray, Chas. B., 611, Bailey Farrell Building, 
Pittsburg, Pa., U.S.A., Cliemist. 

Murray, Jas. J., Iron King Mine, Blanchard, 
Arizona, U.S.A., Mining Engineer. 

Murray, Jas. P., Toronto Carpet Manufacturing 
Co., Ltd., King Street and Fraser Avenue, 
Toronto, Canada, Carpet Manufacturer. 

Murray, Rd., o/o Brotherton and Co., Ltd., 
Ammonia Works, Holmes Street, Leeds, Analyst, 

Murray, Dr. Thos. S., 1, Nelson Street, Dundee, 
Professor of Chemistry. 

Murray. Wm. Wallace, c/o Union Abattoir Co., 
Baltimore, Md,, U.S.A., Chemist. 

Murrill, Dr. Paul I., P.O. Uox 986, Wilmington, 
Del., U.S.A., Rtu>n*8ontative, E.I. du Pont Co. 

Muspratt, E. K., ^aforth Hall, near Liverpool, 
Alkali Manufacturer. 

Muspratt, Max, 2, Mannering Road, Sefton Park, 
Liverpool, Technical Chemist. 

Muspratt, 8. K., 14, Northgate, Regent’s Park, 
N.W.. Alkali Manufacturer. 

Muhho, LouIk a., Depart nient of Agriculture, 140, 
(h‘org«i Street, North Sydney, N.8.W., AuHtralia, 
AKsifttanl ViticuHunst. 

Mufer, 1>. Jno., Winchester House, Horley, Surrey; 
and (JourniilH) 325, Kennmgton Road, l.^ndon, 
S.E., Chemical liccturer. 

Muurling, I. J. R., P.O. Box 1935, New York City, 
U.S.A., Dyestuff Importer. 

Myers, Wm. S., Nitrate of Soda Propaganda, 12, 
John Street, New York City, U.S.A., Director. 

Mylcfl, (7. D., 16, St. Ijoo Mansions, Cheyne Gardens, 
London, S.W. 
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Noef, Dr. Ernest E., Clydaoh, Swansea, South Wales, 

Chemist. 

Nagel, Dr. Oscar, c/o De la Vergne Machine Go., 
Foot of East 138th Street, New York City, 
U.S.A., Chemist. 

Nagel, Oskar H. L., c/o Lamed and Baker Co., 
Syracuse, N.Y.. U.S.A., Suiwrintondent (Chemioal 
Works). 

Nairn, Michael, Bon Dhu, Kirkcaldy, N.B., Linoleum 
Manufacturer. 

Nakagawa, Sostike, c/o Tokyo B 3 rugan Kwaisha, 
Kameido Oshimacho, near Tokyo, Japan, Ohiaf 
Engineer. 

Nakayaraa, Takakiohi, c/o Fuji Paper Co., Banjik* 
kenbori, Tokyo, Japan, Chemist. 

Nanabhai, Krishnalal, 8-10, Nepean Sea Road. 
Malabar Hill, Bombay, India, ^Teohnologioal 
Chemist. 

Napier, Jno. W,, Gas Works, Alloa, N.B,, Manager 
and Chemist. 

Napper, Sidney S., c/o 8. Coiirtauld & Co., Lt<J*, 
Folosbill Road, Coventry, Chemtsi 

Nash. A. Douglas, 2^0, State Street, Flushing, N, Y., 
U.S.A., QL^ Manufacturer. 

Nash, Leonard M., Westlanda, Princess Road, 
Plnsbury Park, N., Works Ohemiat. 

Nash, W. A., Com Exchange Bank, New Ytivk 
City, U.S.A., President, Com Exchange Bank. 

Nathan, AllM>rt> 60, Wall Street, New ytirk 0ty, 
U.S. A., patent liawyer. * 
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190(). Nii.thi&, Lt.-Col. Sir Frederic L., R.^ Royal Qun- 
TOwder Factory, Waltham Amjoy, Essex, 
auperintendont. • 

Naylor, Wm., 8, Garstang Road, Fulwood, Preston, 
Lanos., Chemist. 

O.M. Naylor, W. A. H., 38, Southwark Street, London, 
8.E., Manufacturing Chemist. 

1899, Neate, Percy J., ‘ Belsize,*’ Watts Avenue, 

Rochester, Kent, Director of Cement Co. 

1902. Neavc, Geo, B., Technical College, Montrose 

Street, Glasgow, Assistant to Professor of 
Chemistry. 

1905. Neech, Herbert R., St. Catherine’s, Lincoln, Clnnnical 
Engineer. 

1905. Needham, Edward R, 48, Paton Street, Glasgow, 
Manufacttiring Chemist. 

1905. Neff, Robert W., 22, India Square. Boston, Mass,, 

C.8.A.. Chemical Manufacturer. 
im\. Neil, Dr. Arclubald A.. H2. Ecrlos Old Hoad. 

Manchester, CbetrucHl Engineer. 

1898. Neil, das. Millar, li VVoudlfwul Avenue, Toronto, 
(’anada, Technical Chtmiist. 

1890. Neill, <Jeo. D., Drumslea, Greenock, N.B., Sugar 
Refiner. 

1H9H. Noilsou, Alex. Mcth, P.O. Box 015, Durban, Natal, 
Aiialyf'ical (’lunnist. 

1889. Neilson, Thos., Highland Boy Smelter, Murray, 
Utah, U.S.A., Metallurgical ChemisL 

1903. Neiman, Howard S., 122, Hudson Street, New York 

City, U.S.A., Manufacturing Chemist. 

1902. Neish, Arthur C., Columbia University, New York 
City, U.S.A., (Chemist. 

1897. Nelson, Waltei, Emscot.o Mills, Warwick, Gelatin I 
Manufacturer. 

190(1. Nestell, Raymond J., 115, West 68th Street, New i 
Yorlf City. U.S..'\., Chemical Instructor. j 

1901. Neufville, Dr. Rudolf de, c/o Metallurgische ' 

Geacllschaft, Frankfort a/M., Germany. 

1902. Neumann, Dr. Edgar, 7 and 8, Idol Lane, London. ' 

E.C. I 

1903. Neumann, Dr. Max, (’ujiellenstiasse .^l, Wiosh}«lon, | 

Germany. I 

O.M. Newall, E. S., Washington Station R.S.O., Co. j 
Durham, Chemii^al Manufacturer. • 

1906. Newall, Joseph, 28, Green way Road, Runcorn, I 

Choahire, Chemist. I 

1889^ Newberry, Spencer B., Sandusky Portland Cement ! 

Co., Sandusky, Ohio, U.S.A., Manager. ' 

1906. Newkirk, (^has, C,, c/o The M. Werk Co., 411, i 
Poplar Street, Oincinati, Ohio, U.S.A., Chemist. | 
O.M. Newlands, B. E. R., 2, St. Duristan’s Hill, London, I 
E.(\, Analytical and Consulting CJhemist. 1 

O.M. Newlands, W. P. R., 10, Cricklade Avenue, j 

Streatham Hill, S.W., Sugar Chemist. i 

O.M. Newton, Jno., Manor Works, Rotherhithe New j 
Road, London, S.E., Manure Manufacturer. 

1900. Newton, Dr, Wm.. Ashcombe, London Road, ' 
Doi'king, Chemist. j 

1001. Nibelius, Axel W. T., American Eorcite Powder i 
Manufacturing Co., Lamling, N.J., U.S.A., , 

Chemist, 

1904. Nicliols, C. W., 406, Clinton Avenue, Brooklyn, . 

N.Y., U.S.A,, Manufacturing Chemist. 

1^5 Nichols, E. Hemington, 26, Jiroad Street, New York i 
Cit\, U.S.A., d’reai^urer (Nichols Chemical (’o.). 
1884. Nichols, J. A., Stanley Mount, New Mills, near > 
Stockport, Teacher of Science. I 

1888. Niohola,wWm. H., 26, Broad Street, New York ! 

City, U.S.A., Chemical Manufacturer. 1 

1905. Nichols, W. H., jun., 26, Broad Street, New York 

City. U.S.A., President, San Carlos Copper Co. i 
1897. Nicholson, Harry, St. David’s Mint's, JAd., | 
Bontddu, Dolgelly, North Wales, Assayer. ; 

1904. Nicholson, Wilfred JB., Hunslet Chemical Works, • 
Leeds, Chemical Manufacturer. | 

1897. Nicholson, Wm, J., Ardeer, Stevenston, Ayrshire, I 
N.B., Chemist. 

1897. Nickel, Herman, c/o The N. K. Fairbank Co., 3rd 
and Convent Street*, St. Louis, Mo., U.S.A., 
OheraSat. 


O.M, Niool, Dr. W. W. J.. 15 , Blacket Place, Edinburglv 
Chemical L^turer. 

1903. NicoU, Frank, Jesmond House, Hartman Street, 

Accrington, Chemist. 

1905. Nieghom, Albert, o/o Canada Oheinical Manufao- 

turiim Co., Toronto, Canada, Agent. 

1900. Niold, *L H., o/o General ChemioalCo., P.O. Box 8,. 
Hhdson Heights, N.J., U.S.A., Superintendent. 

1906. Nielsen, Dr. Carl, n/o General Eleotno Co., labora- 

tory, Schenectady, N.Y., U.S.A., Chemist. 

1898. Nightscales, Geo., 2, St.* James' Parade, Hull, 

Oil Merchant. 

1899. Nihoul, Dr. Edw., Warommo, Belgium, Director of 

the Liege Tannery School. 

O.M. Niramo, Jas., Penshurst, Lawrence Road, South. 

Norwood, 8.E., Analytical Chemist, 

1886. Nishigawa, T., 12, Yarnamato Dori, Nichome. |wobe, 
.fapan, Ihrcotur of Sulphuric Acid and Soda 
Works, 

1898. Nishikawa, T., c/o Nippon Seimikaisha, Onoda, 
Nagafo, Jaf>an, Chemist. 

1904. Noake, Frank, 20, Craddock Street, Wolverhampton, 

(liiH Fiigiueer. 

O.M. Noltmg, Dr. E., Eoolo de Chimie, Mulhouse, Alsace, 
Germany, Professor of Chemistry. 

HH>6. Nordeu, JuhuM, UniUHi Chemical Works, 94, 
Jwoadeiihall Street, Luiuon, E.C., (’hemical 
Manufacturer. 

O.M. Norman, F. J., Lyudhurst, Higher Runcorn, 
Cheshire, Chemical Manufacturer. 

1900. Norman. Goo. M,, Woodbury, N.J., U.S.A,, Chemist. 
1802. Norman, .1. T., 2.3, Leadcnhall Street, London, E.C.,. 

Consulting Chemist.* 

1898. Norris, Albert P,, 760, Massachusetts Avenue,. 

Cam bridge port, Mass., U.S.A., AssistantUhemist. 

1904, Norris, Cassius W., 612, Commerce Street, Mil- 

waukee, Wis., U.S.A., I’annery Chemist. 

1899. Norris, Goo. L., Standard Steel Works, Burnham, 

Mifflin Co,, Pa,, U.S.A., Chemist. 

1902. North, Barker, Glenholme, Glenholme Road, Man- 
ningham, Bradford, Lecturer in Chemistry. 

1890. North, E. Gordon N., Technical (5hemist.. 

O.M. Northing. J., The Murrough, Wicklow, Ireland,. 
Teohiiioal Chemist. 

1906. Norton, Arthur L., 36, Purchase Street, Boston^ 
Mass., U.S.A., Dyestuff Merchant. 

1905. Norton, F. A., National Oanners’ I^aboratory, 

Aspinwall, Pa., U.S.A., Chemist. 

O.M. Norton, Dr. S. A., 363, East Town Stroejj, Columbus, 
Ohio, U.S.A., Professor of Cheimstry (Ohio 
State University). 

1887. Norton. Dr. T. H., U.S. Consulate, Smyrna, Turkey- 
in-Asia, Ph 1)., Sc.l)., U.S. Consul! 

1901. Novanue. John L., 289, Myrtle Avenue. Brooklyn, 

N.Y., U.S.A., Chemist. 

1899. Noyes, Hemy, c/o J. (;. Lanyoti and Sons, Corona- 
tion House, Lloyd’s Avenue, London, E.C., 
Engineer. 

1901. Noyea, Prof. Wm. A., Melrose Street, C!hovy Chase, 
Md., U.S.A., Editor (J. Amer. Chem* Society). 
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1906. Oakes, Francis J., 2, West 72nd Street, New York 
(./ity, U.S.A., Dye and Chemical Manufacturer. 
1906. Oakes, F, J., jun., 147, Milk Strotit, Boston, Mass. 

U.S.A., Secretary, Oakes Manufacturing (Jo. 
1904. Oberliinder, Dr. (Jtto, Laboratory, (liamber of 
(’ommerce Buildiims, Oxford (kiiu’t, Oifhnon, 
Stretd, London, E.(J„ Research and Consulting 
(JierniBt. 

1904. O’Brien, Claude H., Bureau of Central Sugar AHlls,. 

Brisbane, Queensland, Supervising Chemist. 

1900. O’Brien, Fredoriok, 67, Dongoia Road, Horffeld,. 
Bristol, Analytical (Chemist. 

1906. O’Brien, John W., c/o Grasselli Chemloal Co,,. 
Grasselli, lnd„ U.S.A., Acid ManUfaeiim. 
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im Oburg, F., 38, Broad Street, Boeton, M«m., 
UJ.A,, AMiatant Treaeitipr (Merrimao Cbem. 
Cb.). 

1000. O’Byrne, Ijeo C., 996, Waehingtorl Boulevard, 
Ghioago, ni., U.S.A., Ohemiet. 

1902. Ookel, Beinhold, 9, Walton New Road, Warrington, 
. Technical ChenuBt. 

1901. O’Connor, Chas. P,, C5, Church Street’ Montclair, 
N.J., U.S.A., Anal3^ical Chemist. 

1887. Oddie, Jae., School of Mines, Ballarat. Australia, 

Chemical Lecturer. 

1888. Oddy, Robert W., Abbey Street, Toad Lane, 

Koch dale. Chemist. 

1888, Ogata, Saburo, Zojj^ei Sliikyoku, Okuroslio, Tokyo, 
Japan, Aasayer. 

1905. Ogden, Alfred W., Room 1007, 041, Washington 

# Street, New York City. U.S.A,, Chemist. 

1901. Ogden, Richard L., SU North Main Street, Bethle- 
hem, Pa., U.S.A., Chemist (U.8. Navy), 

1906. Ogilvie, Alex. M,, 9, Belmont Drive, (Tiffmxdc, 

Renfrewshire. 

1896. Ogilyy, D. J,, Gest Street and C. H. and J). H. R., 
Cincinnati, Ohio, U.S.A., Manufaoturiiig Chemist. 
19t)l. Ogston, Alex. G., Heath Park, near Ala^rdeen. N.B., 
Soap Manufacturer. 

1003. Ohlenaohlager, J. G., jun., 20, St. Dunstan’s Hill, 
London, E.C., Chemical Miirehant. 

1906. Obligor, Willard, c/o F. Stearns & Co., Detroit, 
Mich., U.S.A., Chemist. 

1884. Oliver, F., 31, Horsley Hill Road, Wostoo, South 
Shields, Analytical Chemist. 

1888. Oliver, Wm. Lotts, Vernon Street, Oakland, 
Cal., U.S.A., Mining Engineer. • 

1901. Olivier, Dr. Louis, 22, Rue dii G6n6ral-Foy, Paris, 

8*, Directeur (Revue G^n^rale des Sciences). 

1905. OUenbaoh, D. S., Cordite Factory, Aruvankad, 

Nilgiris, India, Assistant Government Surgeon. 
O.M. Ollerenshaw, S., 96, Davyhulme Lane, Unnaton, 
Manchester, Technical Chemist. 

1906. Olnfcted, Fred A., 93, Broad Strord, Boston, Mass., 

U.S.A., Chemical Engineer. 

1904. Olney, L. A., 118, Riverside Street, Lowell, Mass., 
U.S.A., Professor of Clietniatry a^ Dyeing. 

1903. O’Louglilin, C. C., o o l^ttsburg Reduction Co., 

Niagara Falls, N.Y., U.S.A., Analyst. 

1904. Olshausen, B. A., 1605, St, Andrew’s Place, Los 

Angelos, Cal., U.S.A., Student. 

1899. Olsson^ Gustav, c/o Hecla Compressed Gaa Co., 
West 3rd Street, Chelsea, Maes., U.S.A., Manu- 
facturing Chemist. 

1902. O’Neill, Chas., c/o Bloacbors’ Association, Ltd., 4. 

Norfolk Street, Manchester, Chemist and 
Clolourist. 

O.M. O’Neill, E. H., 6, Elder Avenue, Crouch End, N., 
Managing Director, 

1905. Ormondy, f)r. W. R., Bewsey Cottage, Warrington. 

Chemist. 

1898. Ormerod, Dr. Ernest, Research ChemiKt. 

1894. Ormered, John, (Bobc D‘at]ier VVorks, ('astlcton, 
Manchester, 'rjmnor ond (’ii trier. 

O.M. Orr, A., 35a, Bligb Street, Sydney, New South 
Wales, Analjrtical Chemist. 

O.M. Orr, J. B., Oossacres, Wooltxin, Liverpool, Chemical 
Manufacturer. 

1884. Orr, Robert, o/o Jas. Miller, Son and Co., 70, West 
Nile Street, Glasgow ; and (Journals), Kinnaird, 
Lorbert, N.B., Manufacturing Chemist. 

1899. Orr, Thos. W., Esperanza Nitrate Co., Toltal, Chile, 

Chemist. 

1905. Osborne, Frank W., Oxford Club, Lynn, Mass., 

# U.S.A., Chemist. 

1897. Osborne, Thoe. B., Box 164, New Haven, Conn., 
U.S.A., Chemist. 

1900. Osliourne, Jno. P., 672, Alexandra Parade, Dennis- 

toun, Glasgow, Analytical Chemist. 

1900. O’Shau^linessy, Francis R., Home Farm, Tyburn, 
BInmngham, Chemist. 

1886. O’Shea, PVof. L. T., Dept, of Apphed Soience, St. 
Georo^s Square, Sheffield, Professor of Applied 
Seieii% (University of Sheffield). 


1888. O’SuUifiii, J., High Bank, 

Brewing Ghtmlst 

1005. Otsuki, Prof. Chiri, 16, Shinsuwaoh6, Koisbikiwali 
Tokyo, Japan, Professor of Applied Oh 0 miiti%. 

1898. Ouahkoff, John P., o/o P. K. Oushkoff and Q 
Mosoow, Russia, Ohemioal Manufacturer. 

1908. Cutwater, Raymond, 1812, B. Street S.W., Was 
ington, D.C., U.8.A., Chemist, 

I 1887. Overtoun, T.iord, 7, West George Street, Olasgo 
I Chemical Manufacturer, 

j 1904. Owen, Halsall, Newholmo, Latohford, Warringtc 
Engineer. 

J 1008. Oxley, Horacje F., c/o British Algin Co., ai 
1 (Jounials), Bryn Derwen, Holywell, Norl 

i Wales, Chemist. 

I 1903. Ozlas, Ramon E., 732, Clinton Avenue, Newer 
N.J., U.S.A., Assayor. 
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1904. Packard, C. T., Millbank, Brarnford, near Ipswic 
Manager of Ohemioal Works. 

O.M. Packard, E., Jun., Brarnford, near Ipswich, Manu 
Mainifacturor. 

1899. PacHslor. Dr. Joli., Vorstand der Deutsohen Versuch 
anstalt fur Lederindustrie, Freiberg in Sachsei 
Germany, Chemist. 

1904. Page, Edwin P.. 31, Market Street, Stourbridg 

Worcestershire, Chemist. 

O.M. Page, F. J. M.. 64, Sutherland Street, Pimlico, S.W 
uliemioal Lecturer, 

1907. Pago. T/islie, c/o Swift and Co., Soap Works, 3' 
Medford Street, Somerville, Moss., U.^A 
Chemist. 

1880. Pagt«, Albert, 84, Boulevard Henri IV,, Parii 
Teohnical Chemist. 

1892. Paine, Aagustus G., 41, Park Row, Now' York Cit^ 
• U.S.A. ; and (.Journals) c/o Richard Stuts 
Johnsonburg, Pa., U.S.A., President of Pape 
Making Co. 

O.M. Paine, S., Devisdale, Bowdon, Cheshire, Pharme 
ceutioal Chemist. 

1902. Fakes, Dr. Walter C. C., Box 4681, Johannesburn 

Transvaal, 8. Africa, Analyst and Bacteriol<igiBl 

1905. Palethorpe, Percy R., The Tobacco Warehousin 

and Trading Oo., 11th and Magnolia Avenu< 
Louisville, Ky., U.S.A., Chemist and Manager. 
!tK>6. Palm. Otto (i., 41, Col borne Street, Toronto 
Canada, President of Dye and Chemical Co. 

1903. Palnienburg, O. W., 80, St. Nicholas Avenue, N©i 

York City, U.S.A., Chemist. 

1965. Palmer. Dr. Chas, S., 637, Valley Road, Uppoi 
Montclair, N.J., U.S.A., AKSociate Editor. 

1902. Palmer, Pretl. G., Athelstau Road, Faversham 
Kent, .Analyst. 

1887. Palmer, ’E Chalkley, c/o American Dyewood Co. 
(’hester, Pa., U.S.A., Manufacturing Cliemist. 

1887. Palmer, TIu h. C., 98, Uomuieroiol Road East 

London, E. ; and (Journals) Beechwood, Mow 
Lane, Pinner, Engineer. 

1906. Paf)n,'/.zoni, Chas, F., c/o Keystone Pow'der Manufai? 

turiiig (Vi.. Emporium, Pa., U.S.A., Chemist. 
1902. Paquiri, Felix, Memphis, Tenn., U.S.A., ChemisU 
O.M. Park, J ..Hillside House, 42, Millburn Street, Glasgow 
Chemical Manager. ^ 

1906. Parke, Jas., School of PratUioal Science, Toronto 
Canada, Oliemist. 

1888. Parker, Olios. E., Penketh, Warrington, Tanner. 
1894. Parker, Chas. E., U.S. Dept, of Agriculture, Buroav 

of Chemistry, Washington, D.C., U.S.A., Chemist 

1898. Parker, Cliarles H., Merrills House, Afaroh FjmJ 
Wednesficld, Staffs., Clicmist. 

1891. Parker, Edw., Thomoliffe, Denton, Manchester 
Analytical Chemist. 

1900. Parker, .Jillias G., 238, Graftdh Avenue, Newark 
N.J.,imA., Chemist. 

1904. FarkerjjfM, o/o Messrs. Haddock, Parker and Go, 

14, 0|]f|| Street, Liverpool, Ohemioal Brote» 
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1894. Parker, Dr. J. Gordon, Harold’s Iniltituto, Drum* 
mond Eoad, Bermondsey, if.E., Head cd Tanning 
^ - School. 

1897. Parker, Prof. Matthew A., University of Manitoba, 

Winnipec, Canada, Professor of Chemistry. I 
1901, Parker, Kionard H., N.Y. Testing I^aboratory, liong I 
Island City, N.Y., U.S.A., Analytical Chemist. ' 
■O.Al. Parker, Thos., Electrical Engineer. 

1894. Parker, Thos. J., 25. Broad.St.. New York City; I 
and (Journals) Bayonne, N.J., U.8.A., Chemical i 
Works Manager. 

1903. Parker, Wni. B., Be‘l;^ava, Clifton Eoad. Rugby. ; 

Chief (^heniist { British Thomson-Houston Co., 
Ltd.). 

1901. Parker, Dr. Win. Huntington, 177, State Street, ' 
Boston, Mass., U.S.A,, Chemist (U.S. Appraiser). , 
1901. Parkes, Albert E., 43, Whitehorse Street, Stepney, 

E., Analytical Chemist. 

1905. Parr, Prof. S. W., University of Illinois, Urbana, 
111., U.S.A,, Professor of Applied Chemistry. i 

1904. Parrett, Ben. c/o StriitherK Furnace Co., 

StnithrrH, <))uo. U.S.A., Analyst. 

1898. Parrish, Sami., HO, (Jraiige Avenue, Chapeltown 

Road, Leeds, 3’eacher of Chemistry. ' 

1901. Pass, James, Onondaga Pottery Co,, S^Taeuse, N.Y., ' 

U.S. A., Pott-ery Manufacturer. 

1902. Patch, I’rof. Jas. A., Syrian TVot/Cstant College, 

Boiriit, Syria, Professor of Chemistry. 

1897. Paichett, Col. Jas., Oak worth, Hadley, Wellington, 
Salop. Ironmaster. 

1901. Paterson, David, Leabank, Rosslyn, Midlothian, ' 
Colour Chemist. 

1884. Paterson, John, Belle Isle Place, Workington, Cum- 
berland, Mochanieal Engineer. 

1887. Paton, J. M. C., Messrs. Manlove, Alliott and Co., 
Ltd., Nottingham, Mechanical Engineer. 

1880. Pston, W. Oraut, Airlic, Huy ton, near Liverpool, 
Alkali Works Manager. 

1901. Patterson, Chas. A., Washburn, Wis., U.S.A., 

Analytical Chemist. ^ 

O.M. Patterson, Geo., c/o The Manbr^ Saccharine Co., 
Ltd., Fulham Palace Road, Hammersmith, W., 
Technical Chemist. 

1893. Patterson, Harry J., College Park, Prince George’s 
Co., Md., U.S.A., Agricultural Chemist. 

Patterson, T. L., Maybank, Finnort Street, 
Greenock, N.B., Sugar Works Manager. 

1902. Patterson, Wm. Hainilton, The Sycamores, Balla- 

salla, Isle of Man, Technical (Jieraist, 

O.M. Pattinson, J., 10, Dean Street, Newcastle-on-Tjme, 
Consulting Chemist. 

O.M. Pattison, Jas., Drimnamona, Kilmalcolm, N.B., 
Chemical Merchant. 

1889. Pattison, Percy J., St. Biideaux, Devonshire Road, 
Hornohurch, Essex, 'J'cchnical Chemist. 

1905. Patton, Dr. Walter 1)., United States Glue Co., Mil- 

waukee, Wis., U.S.A., Chemist. 

1904. Patx, E. 0., 216, Water Street, New York City, 
U.S.A., Manager, Berlin Aniline Works. 

1891. Paul, Jaa., H., 19, Glenluce Road, Blaokheath, S.E., 
Analytical Chemist. 

1900, Paul, Dr. L. Gordon, Market Hall Chambers, King 
• Street, Huddersfield, Consulting Chemist 

1902. Pay, Walter Herbert, Government Laboratory, 

Durban, Natal, S, Africa, Chemist and Asaayor. 
1904. Payne, A. G. C., 03, Plassey Street, Penarth, near 
Card^, Chemist. 

O.M. Payne, o. B., 16, Mosley Street, NewcastIe-on*Tyne, I 
Manufacturing Chemist. j 

1906. Pawe, J. H., c/o Eastman Kodak C’o.. Kodak 

Park Works, Rochester, N.Y., U.S.A., Chemical 
Engineer. 

J898, Pearce, Edw. D., Messrs. T. P. Shepard and Co., 
P.O. Box 1330, Providence, R.L, U.S.A., Manu- 
facturing Chemist. 

1894. Pearce, Jas. Stanley, Clements, Snaresbrook, Essex, ' 
Ch4Mnioal Manufacturer. I 

1897. Pearce, Richard, c/o G. B. Pearce, The, Beochts. 
Rayle, (Mmwall. Smelting Works Manager. 

1903. Sidney H., P.O. Box 149, Johannesburg, 
Transvaal, South Africa, Metallurgist. 
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1883. Pearce, W., J^P., Chemical Worldi, Bow Common, 
London, E., Chemical Manufactureir. 

1903. Pearcy, A, C., 27, St Hilda’s Road, Stoke Newing- 
ton, N., Director, Explosivea Oo. 

1903. Pears, Thos., The Laboratory, Soap Works, Isle- 

worth, Soap Manufacturer. 

1893. Pearson, Frank P., 8, Richmond Street, Haverhill, 

Mass,, U.S.A., Chemist 

1904. PoaHo, Fred N., P.O. Box 503, Altoona, Pa., U.S.A., 

Chemist. 

O.M. Pechiney, A. R., Les Rochers, Hydros (Var), France, 
Chemical Engineer. 

1898. Peck, Dr. Ernest L., Claremont, Merrilooks Road, 
Blundcllsands, near Liverpool, Chemist. 

1898. Peckham, Stephen F., Room 104, 280, Broadwav 

New York City, U.S.A., Chemist, 

1894. Peden, Jno., 30. Ardgowan Street West Greenock. 

N.B., Analytical Chemist. 

O.xM. Podler, Sn Alexander. C.I.K.. F.R.8.. 28, Stanhope 
Gardens, Queen’s Gate. I^ndon, S.W., Director 
oi Public Instruction (retired). 

1 880. Pedler, J. R., 47, Tregun^r Road, South Kensington, 
S.W., Clerk. 

1906. Peet. Wm. J., Stockyards Station, Kansas City, 
Kms., U.S.A., Superintendent. 

1903. Poffer, Hurry U, c/o Ahiminium (.'o. of America, 

East SI, Louis, 111,, U.S.A., Manufacturing 
(’hcjuiMt, 

llWMl Poile. Henry, Millburn House, Newcastle-on-Tyne, 
Colliery Owner. 

HM>0. Peirce, Eduni H.. (.yo American Telephone and 
3\‘]cgraph (’o., 125,«Milk Street, Boston, Mass., 
U.S.A., Chemist, 

1899. Pell, A., 7, Elphinstone Circle, Bombrf^, India, 

Chemist. 

1897. Pellew, Chas. E., Columbia University, New York 

City, IT.B.A., Adjunct Professor of Chemistry. 

1904. Pelly, RumhcII George, 63, Rowan Road, BrooJe 

Green, Hammersmith. W., Analytical ^Jhemist. 
1896. Penney. Mulgravo D.. 11, High Street, HuU, Ana- 
lytioal Chemist. 

1904. Pennington, Thos. J.,c/o Mogul Mining CJo.,Pluma 
SoiA Dakota, U.S.A., nretmst. 

1890. Pennock, J. D., c/o Solvay Process Co., Syracuse. 

N.Y., U.S.A., Technical Chemist. ’ 

1906. Pennymore, Percy G.. Eskbank Iron and Steel 
Wurk«, Lithgow, N.S.W., Australia, Chemist and 
Blost Furnace Manager. , 

1885. Pentecost, S. J.. Alexandra Mount, Mapperley Hill. 

and (JournalH), Slierwood Hill Works, Sherwood 
Rise, Nottingham, Lace Dresser. 

1887. Pentermann, IL T., 37, Clifton Crescent. Peckham, 
S.E., Brewing Chemist. 

1892. Peploe, I). H. T., TTnderriver House, Sevenoaks, 

Kent. 

1899. Peppt‘1, S. Vernon, 1638, North High Street, 
CoJiimbuH, Ohio, U.S.A., Chemist. 

1886. Perkin, A. G., F.R.S., 8, Montpelier Terrace, Hvde 

Park, Leeds, Technical Chemist. 

1898. Perkin, Dr. F. Moll wo, Borough Polytechnic In- 

stitute. Borough Road, S.E., Hoad of Chemical 
Department. 

O.M. Perkin, Sir William H., F.B.8., The Chestnuts, 
Sudbury. Harrow, Research Cliomist. 

1887. Perkin, Dr. W. H., jun.. F.R.8., Fairriew, Wil- 

braham Road, Fallowfield, Manohester, Professor 
of Chemistry. 

1903. Perkins, Frank G., 136, Newton Sti*eet, Waltham, 

Mass., U.S.A., Starch Manufacturer. 

1893. Perkins, T. S., 39, Garden Place, Brooklvu, N.Y.. 

U.S.A,, Chemist. H 

1899. Perks, Walter G., (Journals) Glanafon, and (com- 

munioations) c/o National Explosives Co., Ltd.. 
Hayle, Comwail, Manufacturer. 

1904. Perrott, Bert, County School, Neath, Glamorgan. 

Demonstrator in Chemistry. 

1906. Perrow, MoaW G., Lynchbtirg, Va., U.S.A* 

1901. Fern, Chuu U., 4, CftUlpa. Road, Proridenoe, B.I., 
U.S.A., Bleach and Dyeworks Ohemist. 

1887. Perry, D., Norwood, Lensie, N.B.. llanufacturlng 
Chemist ^ 
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169& Jo^ R, 276, Highlaiwi Street, Woroester, j 

Hmw., Teacher of C^mietiy. | 

1908. Perry, M. J. T., Anstralian Drug Go!, O'Connell I 
Street, Sydney, N.S.W., Australia, Manufacturing ' 
Chemist I 

1903. Perry, Robt. Swain, c/o Harrison Bros, and Co., 
Ino., 36th Street and Grays Ferry Road, and 
(tToumals) Station I)., Philadelphia, Pa., G.S.A., 
President. 

1901. Persons, Ashton C., 74, Oak Street, Willimantic, 

Oonn., U.S.A., Chemist. 

1897. Peter, Dr. A. H., c/o Zinsser and Co., llastingS'On* 
Hudson, N.Y., U.S.A., Chemist. 

1906. PoterseJh, Charles A., 104, Front Street East, | 
Toronto, (ilanada, i 

1803. fPethybridgo, Walter, 3, Kimiiesia Road, Clapham ' 
Rise, S.W., Chemist and Asaayer. , 

1903. Petrie, Dr. .Jaw. M., The Xlniversity, Sydney, N.S.W., j 

Australia, Ciiemist. | 

1902. Petsche, R. W., <K), Glenwood Avenue, Yonkers, ! 

N.y., IJ.S. Chemist. ‘ 

1906. Pottee, (‘Jims. L. W., c/o Hartford I^aboratory Co., 
Hartford, Conn., U.S.A. , Chemist i 

1883. Pettigrew, .T., 6, St. Helen’s Place, Bishopsgate, j 
London, K.(^, Technical Chemist. i 

1892. Pettigrew, Rolit., o/o Mersey and Irwell Joint Com- 
mittee, 44, Mosley Street, Manchester, Electro- J 
Chemist. 

1902. Pettitt, Alf., 376. Stale Street, Brooklyn, N.Y., 
U.S.A., Chemist. ; 

1906. Peucliou, Arthur G.. S9;audard Chemical Co., IJd., i 
509, Manning Chambers, Toronto, (’anada,* | 
Ghomical Manufacturer. 

1905. Pouohot, A., 129, Crosby Sticet, Hew York City, , 

U.S.A., Cliemical Manufacturer. i 

1906. Peverley, Frank, 21, Gladstone Street. Skipton, | 

Yorkr, Dyer. l 

1904. Peyser, Horace F., 08, West 47th Street, New York | 

"(tty, U.S.A., Chemist. 

O.M. Peyton, E. P., Chomioal Works, Lister Stretd, j 
Birmingham, Chemical Manufacturer. | 


1900. Peytiiu, Wm. C., o/o Peyton Chemicsi Co., Boom 
328, Montgomery Block, San Francisco, Col., , 
U.S.A., Chemist. i 

1904. Pfahler, H. W., 907, Delaware Avenue, Soiith j 
Bethlehem, Pa., U.S.A., Chemist. I 

1888. Philip, Arnold, Cliemical Laboratory, H.M. Dock- j 
yarti, Portemouth, Electro- Metallurgist and ; 
Electrical Engineer. ; 

1903. Philipp, Herbert, 84, High Street, Perth Amboy. | 

N.J., U.S.A,, Chemist and Electroohemioal i 

Engineer. j 

1886. Phillips, A. G„ 11, Essex Villas, Phillimore Gardens, 
Kensington, W., Barns ter-at- Law. ! 

1904, Phillips, Kdw, W-, c/o Fairmont Coal 0>., and ; 

(Journals) 800, Gaston Avenue, Fairmont, W. ! 
Va., U.S.A., Chemist. i 

1891. PhilUjM, G. Brinton, (Journals) 622, Race Street; ! 
and (communications) 2007, De Lanoey Place, ] 
Pliiladelplua, Pa., U.S.A., Manufacturing Chemist. | 
O.M. PhilUpB, Haroourt, L3mwood, Turton, Lancs., ; 

Anal ytical Chemist. ' 

1895. Phillips, 8, Chas., 47, Cannon Street, London, E.C., j 
Chemical Engineer. 

1904, Phillips, V. C., Hsaelmere, Morris Avenue, Manor ; 

Parkl E., Chemist. i 

1898, Phillips, Wm. H., 100, Milton Avenue, Bast Ham, 
E., Works Chemist. 

1906. Phipps, Chas. B., Mount Prospect Laboratory, | 
a ;^atbush Avenue and Eastern Parkway, Brook- 
lyn, N.Y„ U.S.A.. Chemist. 

1883. Phipson, Dr. T. L., Coaa Mia, Putney, 8.W., 
Analytical and Consulting Chemist. 

1894. Pioard, Hugh F, K,, 44, London Wall, London, 
E.O., Metallurgist. 

O.M. Pick, I)r. 8., Direction der Soda Fabrik, Szozakowa, 
Oaliden, Austria, Chemical Engineer and 
MftTHlipiT 

1904. Pickard, Gleim H., e/o The Spenoer.Killogg Co., 
Buffalo, N.Y., U.S.A,, Chemist 


# mt 

1006. Piokardf Oreein||al W., Amesbury, Mast, 

Eleoterioal Engineer. 

1902. Pickard, R, H., Isoa, Merlin Road, Blaokbu^4^ 
Teacher and Analyst 

1904, Pickett, Chas. E., 26, East 33rd Street, Bayonne, 
N.J., U.S.A., Superintendent, Borax Refinery. 

1904. Pickup, Edgar H., 348, Great Clowes Street Higher 

Broughton, l^noheeter, Calico Printer. 

1888. Pilkington, G., 263, Walmorsiey Road, Bury, 
Lancashire, Analytical Chemist. 

1893. Pill^, Thos, W., 33, Grove Rill Road, Denmark 

lull, 8,E., Analytical Chemist. 

1894. Pilling, John E., A^ew Villas, 78, Whitegate 

Dnve, Blackpool, Chemist. 

1906. Pincott, Emile H., 222, St. James Street, Montreal, 
Canada, Manager (Niohols Chemical Co. of 
Canada, Ltd.). 

1906. Pinnook, H. T., Beacon House, Dudley Port, Tipton, 

Chemist. 

1883. Pipe, Jas.. Messrs. Wm. Henderson & Co., Irvine, 

N.B., Chemical Manufacturer. 

1896. Piper, Walter E,, Brwton Rubber Shoe Co., Malden, 
Maas., U.8.A., Ohoinist. 

1905. Pine, Frank !)., Htoneywood Works, Bucksbum, 

Aberdeenshire, Pafwir Manufacturer, 

1900. Pitman. Jno. R.. (Vo Laflin and Rand Powder Co,, 

Haskell, N.J.. U.S.A., Clminist. 

1907. Pitman. Brig.-Gon, John, c/o J. R. Pitman, Haskell, 

N.J., U.H.A., U.S. Army (retired). 

O.M. Pitt, T., 16, Coleman Street, London, E.C., Manu- 
fMcturing Ciiemist. 

1902. Pittard, Jno., 30, Mansfield Road, Ilford, Essex, 
Chemical Manufacturer. 

1905. Pittock, C. K., Baithnoy Estate, Saklaspur, Hassan, 
India, Coffee Grower and Chemist. 

1884. Pittuck, F. W., 19, Stratford Grove, Heaton, 

Newcastle-on-Tyne, Technical Chemist. 

1899. Pizpy, Jas. H., Bella Vista, 19, Minas de Rio Tinto 
• Ptov. de Huelva, Spain, Chemist. 

1905. Plath. Dr. F., Deutsche Ton- imd Stcinzeugwerke, 

A.-O., Berlinerstrasse 22 B., Charlottenburg, 
Germany, Managing Director. 

1894. Platteu, Frank, 12, Montague Hood, Edgbaston, 
Birmingham, Metallurgies Chemist. 

1890. Platts, Jno. C., 12, Alton Terrace, Fairfield, Mao- 

chcal-er. Metallurgical Chemist, 

1896. Plant, Albert, 120 — J28, William Street, New York 
City, U.S.A., Wholesale Druggist. 

1888. Playfair, David J., 7, Victoria descent, Dowanhill, 
Glasgow, Manufacturing Chemist. 

1907. Playter, Goo. H., 6, Beacon Street, Boston, Mass., 
U.S.A., Mining Engineer, 

1891. Poi^klington, Hy., 41, Virginia Road, Leeds, 

Assuranoe Co.'s Local Manager. 

1901. Pollard, Wm., Museum, Jermyn Street, London, 

S.W., Chemist (H.M, Geological Survey). 

1904. Pollitt, Dr. Geo. P., Winmngton, Northwieh, 
Cheshire, Chtimist. 

1902. Pollitt, Jas. C. T., Church Hill, Solihull, WanViek- 

shire, Managing Chemist. 

1893. Pollitt, R. B., Civil Engineer. • 

1883. Pollock, A., Kirkland, Bonbill, Dumbartonshire, 
Dyeworks Manager. 

1890. Pomeroy, Dr. Chas. T., 66, Broad Street, Newarik, 
N.J., U.S.A., I|ik Manufacturer. 

1896. Pond, Prof. G. G., State College, Omtre Co., Pe*» 
U.S, A., Professor of Chemistry. 

O.M. Pond, J. A., 99, Queen Street, Auckland, Now 
Zealand. Analytical Chemist. 

1906. Pont, A. Felix du, Box 31, Wilmington, Del., U.S.A., 

Explosives Manufacturer. 4, 

1896. Pont, Pierre 8. du, Wilmington, Del., U,8.A., 
Explosives Manufacturer. 

1802. Pope, Frank, c/o The Dun woody Bros. Soap Cd, 
Denver, Colo., US. A., Chemist. 

O.M, Pope, S., 36, Victoria Road, Ru&eom, 

Works Manager. , 

1809. Po^ Tbos. R, The Untvenity, 
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1*00. Pope,' Pwjf. W. J., P.R.8., Manidpal School ol 
Teohnology, Manokester ^ and (^umals), Cor- 
cheflter, Bramhall, Cheshire, Professor of 
^ Chemistry. 

1900. Popplewell, Jos. M., Provan Chemical Works, 
XTovanmill, Glasgow, Chemist. 

1890. Porter, A. Felix, 1613, Rodney ytreet, Wilmincrton, i 
IJel., XT.S.A., Chemist. i 

1896, Porter, Herbert, 80, Lancaster Avenue, Fennel 
Street, Manchester, Alkali Inspector. 

1902. Porter, J. JKdw., P.O. Box 785, and 205, W. 
Genesee Street, vSyracuse, N.Y., TJ.S.A., Chemist. 

1900. Porter, John J.. Box 551, Staunton, Va., U.S.A., 
Chemist and MotHlIurgist, 


189*. Pr^-Gwrl^ H. C., Pekitlon^ Jm, Notbcr. , 
bincla lodiiM. Dinetoc at 8ngi» Ouu Biped- 
mental Station. 

1898. Pritchard, Edgar J., 6, Cumberland Gate, Kew, 
Sijfrrey, Works Manager. 

1903. Pritchard, Philip M., Chief Engineer's Office, 
United Alkali Co., Ltd., WidnesTEngineer. 

1896. Proohazka, Dr. Geo, A., 138, West 18th Street, Hew 
York City, U.8.A., Colour Manufacturer. 

O.M. Procter, Prof. H. R,, The University, Leeds ; and 
(Journals) Rowangarth, Ben Rhydding, near 
Leeds, Yorks., Lecturer on Tanning, ' 

1884. Procter, .1. W., Skeldergato Bridge, York, Manure 
Manufacturer. 


1901. Porter, Jikl L., New Orleans Sewerage Board, 602, j 1890. Proctor, Miss Anne jf, Free Library WidneS- 
Carondolet Street, New Orletins, La., U.S.A., ' Librarian. ^ 


Chemist, 

1904. Portnor, Kdwurd G.. Uol>crt Portner Brewing Co., j 

Alexandria, Va., ILS.A., (iiemist. 

1884. Potter, Chas. E., [.ove J.aiie Sugar Refinery, 

Liverpool, Sugar Works Chemist. ! 

1905. Potter, Chos. Kd , c/o City Dairy Co , Ltd., Spadina j 

Crescent, 7\»roiito, (lanarla, General Manager. ! 
1888. I*otter. Clhos. J., Heaton Hall, Newcosilo-oii-i’yne, j 
Omeiit Manufacturer, i 

O.M. Potter, E, P., Sahvick Hall, near Preston, Alkali I 
Manufacturer. I 

1906. Potter, Dr. H. Noel, 510, W(‘Ht 23rd Street, New^ | 

York City, D.S.A., Eleetrujal Engineer. 1 


O.M. Proctor, C., i.^A, London Road, Forest HilL S.E., 
Analytical Chemist. 

1901. Pronach, CL 224, Uandol))h Street, Qiioago, III., 
II.S.A., Colour Merchant. 

1894. Proude, Jas., 30. Cromwell 7’orraoe, Halifax, Yorks., 
Soap Works Chemist and Manager. 

1907. Puokhaber, Geo. C.. 105, Rodney Street, Brooklyn, 
N.Y., U.S.A.. (due Maker, 

11K)6. Pudney, Sydney H., 156, Bell wood Avenue, Toronto, 
Canada, Porernan. 

1905. Piigli, John V., CJiiiting House. Alleslev, near 
(.’oventry, Wtaits Director (Jiudge Whltw'orth. 
Ltd.). 


1905. Potter, N. S., jun.. c/o Western Htates Portland I 1899. Pullar, Edmund, Keirfield, Bridge of Allan NB 
Cement Co, Independence, KaB.,U.S. A.. Chemist. | Manufacturer. * * 

1899. Potter, Rowland S., ICastbury. Upland Park 
Avenue, Loughton, Es8(»x, Chemist, 


1894. Pullar, Herbert S., Pullar’s Dyeworks, Perth, N.B.. 
Dyer. ® 



1889. Powell, A., Ernest, 40, Monton Street. Moss Side. 
Manchester, Oil Merchant. 

1900. Powell, Harry J., 500, Lordship Lane, London, S. E., 
Glass Manufacturer, 

1884. Powell, L. S., '['he Old Manor House, Ashley, 
Stock bridge', Hants, Electrician. 

1897. Power, Dr. Fred. B., Wellcome Research Labora- 
tories. 6, King Street, Snow Hill, Iwondon, E.C., 
Director. 

1902. Powney. Wm. E. F., Department of Mines. Kdfu, 
Upjier Egvpt., Analytical ("hemist. 

1900. Pratt, N. P,, Laboratory, Atlanta, Ga., U.S.A., 
Manufacturing Chemist. 

1889. Pratt, Walter E., Pslehotts, Caton, near Lancaster, 
Analytical Chemist. 

1897. Prentice, Dr. Bertram, Royal Technical Institute. 
Salford, Lecturer on Chemistry. 

1902. Prentice, Dr. Davi#, The Nook, Whitefield Road, 

Stockton Heath, Warrington, Chemist 

1903. Prentice, Jas,, Cossipore Sugar Works, (Vissipore, 

Calcutta, India t'heinist. 

1905. Pi’entiss, G. L., e/o Parson Manufacturing Co., 

299, Broadway, New York (Mty, U.S.A., Treasurer. 
1900. IVesoott, Sami. C., 739, Boylston Street, Boston. 

Mass., U.S.A., Instructor in Bacteriology. 

4006. Preston, Jas. F., Lowell, Moss., U.S.A.', Manu- 
facturing ('hemist. 

1906. Preston -Jaeksou. .1. W. A., CJastleford. Yorkshire. 

Consult ing and Analytical (Chemist and Druggist. 
O.M. Prie<\ Arthur F.. 2503, Broadway, San Francisco, 
Cal.,* U.S.A.. Analytical Chemist. 

1006. Price, Dr. 'i\ Slater, The Teelmieal School, Ihr, 
minghani, i/^cturer on Chemistry. 

1904. Prichard, Norman B., Tweed, Ontario. Canada, 

Superintendent. 

19f)4. Pridoaux, E. B. R., 0*2. Queen Street ; and (Journals), 
Heriot Watt College, Edinburgh, Research 
Chemist. 

1906. Prieet, Geo, Wesley, Mansfield, Maes., U.S.A., 
Manufaoturer. 

1906. Prkstman, A.. 17, Falkner Square, Ijverpool, 
Drysalter. 

1906. Pring, J. N., Linden Bank, Sandbaoh, Cheshire, 
Btudeitt. 


1903. Pullin, Sydney R., Attasi Mines, Prinoisu, Dunkwa 
Station. Sokondi, Gold (/oast Colony, C^honiiHl. 
1902. Puntan, H. H. 0., 10, London Chamboi^, Durban, 
Natal, Public Analyst. 

1894. Purdie, Dr. Thos., F.R.S., 14, South Street, St. 

Andrews, N.B., Professor of Chemistry. 

HK)6. Purv«B, Geo.. 'Hie Refinery, Canal Bank, St. 
Amhriose Street, St. Henri de Montreal, Canada, 
(^hemist and Works Manager. 

1906. Pyman, Dr. Frank Lee, The Oaks, Hitchiu, Herta., 
Chemist. 


1903. Queen\, Jno. F., (Journals) Monsanto Chemical 
W<»rks, and (cDinmunications) 1810, South 2nd 
Street, St. J^ouis, Mo., U.S.A., Chemical Manu- 
facturer. 

1905. Queiroz, Dr. Liiiz M. Pinto de, Caixa 256, Sao 
Paulo, Brazil, Manufacturing CJhemist. 

1903. Queneau, Augustin L., c/o New Jersey Zinc Co., 
South Bethlehem, Pa., U.S.A., Mining Engineer. 

1887. Quibell, Oliver, Shalem Lorlgc, Newark-on-Trent, 
Manure Manufaoturer. 

1902. Quinaii. Kenneth B., c/o l^e Boers Explosives Works, 
Somerset West, C.C3., South Africa, Chemist. 

1897. Quinan, Wra. R., (Journals) Genera] Manager, De 
Beers Explosives Works, Dynamite Factory, 
Cape Colony, South Africa ; and (subacriptiona) 
c/o Do Beers Ckinsolidated Minos, 15, St. Swithin*s 
Lane, E.C., Superintendent (Powder Works). 

1897. Quirk, Jno. S., Txiad Smelting Works, St. Helens, 
Lancs., Manager. 


R 

1898. Radcliffe, Lionel G., 431, Stiretford Road* Mwi- 
cfieater, OhemUt. * 

1904. Bademaoher, Dr. Ferdltiand, PrM^Oaroltnenthal, 
Austria, Chemical Manufacturer, 



iBSmest West Norwood, 

I8<>5, lUfgeiier, Louts C., 141* Broadway, New YotIc 
C ity, U,S.A., Patent lawyer. 

1806. Bafft., Pr. Albert K?, Moosje, P«., U.S.A,, Chemist. 

1001. Balston, Wm., 3, Windsor Terrace, Linthouso, 
Glasgow, Government Chemist. 

1802. Bamsay, A. Alexander, Laboratory. Department of 
Agriculture, 136, Georae Street, Sydney, N.S.W., 
Australia, Assistant (memist. 

O.M. Bamsay, Sir William, K.O.B., F.R.8., University 
College, London, W.C. ; Journals to 18, Chester 
Terrage, N.W., PAfessor of Chemistry. 

1885. Bamsay, W., c/o Cammell, I^iird and Ckt., Ltd., 

* Birkenhead Ironworks, Birkenhead, Chemist and 
Assayer. 

1898. Bamsden, Andrew, York Villa, Walmersley Road, 
Bury, liancs.. Sugar Works Manager. 

1906. Ranck. Samuel H., Ryeison T.iLrary Building, 

Grand Rapids, Mieh.. U.S.A. Librarian. 

1901. Ransom, Francis, The ChiltoriiM, Hitchin, Herts., 
Manufacturing Pliarmaceutical Chemist. 

1806. Ransom, H. B., 78, St. George’s Square, London, 
S.W., Fnginecr. 

1904. Rapelje, Walter S., 967, Liberty Avenue, Brooklyn, 
N.y., U.B.A., Chemist. 

1898, Rasohen, Dr. Julius, The Highlands, Runcorn, 
Cheshire, Consulting Chemist (United Alkali 
Co.). 

1906. Raschig, Dr. F., Liidwigahafen a/ Rhein, Germany, 
Manufacturing Ghenllst. 

4893. Ratcliif, Frank D., Tlie Cottage, Green Uill, Broms- ^ 
grove, Worcestershire, Vinegar Brower. 

1904. Ratoliffe, C. F., c/o Brotherton and Co., Ltd., 
Provan Chemical Works, Millerston, Glasgow, 
Tar Distiller. 

1904, RiitclifTo, Mrs. F. A., The Orchsid, Dulwich (’oinmon, 
W^t Dulwich, S. L. 

1898. Ratolifle, Walter, 21, Mavdsley Street, Bolton, 
Analytical Chemist. 

1896. Rau. Dr. H. M., 130-132, Pearl Street, Now York 
City, U.S.A., Chemist. 3 

1901. Rauter, Dr. G., (’auerstrasse, 2, Chanottenburg, 

1, bei Berlin, (lonnany. Engineering Chemist. 

1901. Rawlins, Herbert J. L., The Cutiage, Rainhill, 

Lancashire, Manogiijg Direiitoi. 

1903. Rawollo^ Frederick 0., e/o Mar.v and UawoHe, 100, 
William Street, New York City, U.S.A., Chemist. 

O.M. Kawson, Chris., 2, Melbourne Place, Brailford, 
Consulting Chemist. 

1906. Raymond, R. S., MaishaH’s Co-opi'iat-ive Breweries 

Co., jjtd., Paddington, Sydney. X.S.W., Aus- j 
tralia. Brewer. j 

1696. Read, E. J., St. Ives, The Avenue, Gravesend, Kent, j 
Analyst. j 

1890. Rcade, Thos., Sebright House, TettenUall Wood, 
Wolverhampton, Manufacturing Chemist. l 

O.M. Roadman, Dr. J. B., Mynde Park, Hereford, 
Analytical and Consulting Chemist. 

1907. Rehhun, Frank E., c/o Pennsylvania Salt Manu- 

facturing Co., Natrona, Pa., U.S.A. j 

1902. Redfeni, C. G., 4, South Street, Finsbury, T.s)ndon, 

E.C., Patent Agent. 

1890. Redgate, J. G,, Traffic Street, Nottingham, Aerated 
Wator Manufacturer. 

O.M. Redwood, Sir Boverton, 4, Bishopsgate Street 
Within, Londtin, E.C., Petroleum Expert. 

1884. Redwood, Iltyd J., The C'heHtnnts, Eri^ Road, 
Bexley Heath, Kent, Technical Chemist. 

1887^ ]^fdwood, Robt., 4, Bishopsgate Street Within, i 

London, E.C., Secretary. 

*3881. Redwood, T, Horne, Olveston, Sedlesoorabe Road, 
St. LeonArd’fl’On-Seo. Analytical Chemist. 

1686u B(4©, Dr. A„ 10, Mauldeth Road, Withiiigton, Man- 
ohositer, ApiUne Dye Manufoctiu’er. 

1884, Beed, Albert B., The Grange, Leigham (Jourt Road, 
S.W., Paper Works Chemist. 

1802. Reed, H%Wt 0., o/o l^tamford Manufacturing Co., 
StatnfSn, Conn., U.S.A., Chemist. 

tm. Reed* Hethert W., 153, MUk Street, Boston. Mass., 
tJ.S.AM Dye Saleaman. 


1886. Reed, Dr, 1. Biuitiinm, ^ambledon BI>U» vm» Oaima, 
North Queensland, Sugar Manufacturer. ^ 
1906. Reed, William, Bridge House, Brid^ Road* 
Mill wall, E., Foreman. (Dcsilveristng Works). 
1893. Reekie, J. A., Wot^dhouse, Hayfleld, Derbyshire, 
Calico Printer’s Cobur Mixer. 

1883. Reeks, T. H., 106, Queen Victoria Street, London, 

E.C., Analytical and Consulting Chen^st. 

1897. Rees, W. H., e/o Alameda Sugar Co., Alvarado, 
Cal., U.S.A., Chemist. 

1906. Rees, Walter J., e/o Chann, Bros, and Co., Ltd., 
Smothwicjk, near Birmingham, Glass Works 
Chemist. 

1900. Reose, Dr. Chas. L., c/o Kepanno Chemical Co., 
Chester, Pa., U.S.A., Chemist. 

1897. Reid, Andrew. 37, Mount Stuart Street, Shawlands. 

Glasgow, Chemist. 

1906. Reid, James, Moffat Mills, Airdrie, N.B., Chemist. 
1906. Reid, Dr. John R., 11, Glover Street, Birkenhead, 
(Hiemist. 

HK)7. Roid, Robert. Agenda do Tharsis. Huelva, Spain, 
Analytical Chemist. 

1896. Reid, Hold., Oil Mills, Horbury Bridge, near Wake- 
field, Chemical Student. 

1896. Reid. T. Anderson, c/o Johnsen, Jormnsen, and 
Wettre, 38, Victoria Buikliiigs, Manchester, 
Works Manager. 

O.M. Reid, Walter F., Fieldsido, Addleatono, Surrey, 
Technical Chemist. 

1893. Reid. Wm., Juri., Bombay Dyeworks, Dadur, 

Bombay, India, Dyer. 

1904. Ri'iiihcrz, Otto, 9. Heaton Grove. Bradford, Yorks., 
Chemist. 

1906. Reinhold, Guhtave. 11, Hervey Hoad, Blaokheath, 
S.E., Works Manager. 

1898. Keitmeyer, Robt. E. D., 63, Outched Friars, 

Lomlon, E.(^., Lliemioal Merchant. 

1904. “ilemington, Prof. Joseph P,, 1832, Pine Street, 

Philadelphia, Pa., U.tS.A., Author, U.8. Phar- 
macopoeia. 

1900. Ilemington, J. Stewart, Aynsomc, Grange-over- 

Sands, H.S.O., Lancs., Consulting Chemist. 

1903. Remsen, President Ira, Johns Hopkins University, 

Baltimore, Md., U.S.A., IVositlent. * 

1884. lUmaut. F. W.. 17, Emanuel Avenue, Friar’s Park, 

Acton, W., Secretary. 

1906. Render. Fredk,, Undcrlcy House. Whitcfield, Man- 

ohester, Explosives Manufacturer. 

O.M. Rennie, Dr. E. H., University of Adelaide, South 
Australia, Professor of Chemistry. 

1901. Renwick, Frank F.. lYoner villa, Wurley Roa^ 

Brentwood, Essex, TJhemist (Pliotographio 
Works), 

1907. Reoch, Holj<*rt A. S., Cocheoo Manufacturing Co., 

Dover, N.IL, U.S.A., Printworks Superintendent, 

1894. Kettie, I'lieodore, 16, Great King Street, Edinburgh, 

Metallurgical Chemist. 

1896. Reubens, (^las. M., 143, West 111th Street, New 
York City. U.S.A., Chemist. • 

1905. Revis, C-ecil, 77, King Street West, Hammersmith, 

W’., Analyst. 

O.M. Reynolds, Dr. J. Emerson, F.R.S., 29, Campden Hill 
Court, Kensington, W’., I^rofessor of Chemistry. 

1904. Khett, Edmund, American Ether Co.f Richmond, 

Va., U.S.A., Superintendent. 

O.M. Rhodes, E., c/o Thos. Vickers and Sons, Widnea, 
Technical Chemist 

1892. Rhodes, P. J., Church Bridge House, Acorington, 
Dyo and Print Wiirks Manager. . 

1902. Rhodin, B. E. F., SauJt Sto. M^e, Ont., OUniuta, 

Chemical Engineer. 

1905. Richard, Francis 0., Range Quarters, Mount MorgiSl* . 

Queensland, Assayer (^Mt Morgan G.M. Co.L 
1889. Richards, Edgar, 60, Ayrault Street, Newport, ILL. 

U.S.A., Analytical CJhemwt. 

1888. Biohardson, Clifford, New York Testiiig 
Long Island City, N.Y.. D.iX, 

Ejig^neer. 


LIST OF MEtBERS. 


« 
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Ipi* F. J,, Ghesoloil ^otlai, lri|BipMiidDoalts» 

mMid, Oh«ini0«mini^ Iwtifaotiim^ 
f * W.» atv AiKaMt^i oa^ Bradford j 
and (Journals) Oak Lent M^ton^iti^WharfediUo, 
Yorkshire^ AnaiytMi Chemist. 

1900. ^^ohardsozL Jno. H., o/o H. B. Poohin and Co., 
Ltd., Salford, Manchester, Manager. 

1906. Biohardson, L. G., Bussell Buildings, 10, Leeds 

Street, Bradford, Yorks., Chemist. 

1889. Biehardson, 8. M., 416, Main Street, Bonhill, N.B., 
AnaivUcjal Chemist, 

1891. EioharaBon, Walter W., Aldingbam, Park View 

Oreeoent, Koundhay, Leeds, Manufacturing 
Chemist. 

1903. Richardson, Wm., 2, Thornfield Road, West Park, 

Headinglev, Leeds, Drysalter. i 

1900. Richardson, Wm. Derrick, 4306, Forestvillo Avenue, j 

Chicago, 111., U.B.A^, Chemist (Swift and Co.). ; 

1894. Richardson, Win. H.. Newsky Thread Mills, Malaja j 
Bolotnaja, St. Petersburg, Russia, Textile 
Chemist. 

1904. Richardson, Wm. S., 201, High Street, Ijneoln, 

Chemical Maiiuie Manutacturer. 

1886. Richmond, H. 1)., 8, Woodtield Road, Ealing. W., 
Cliief Cliemist (Aylesbury Dairy Co.). 

1898. Richmond, Jno. R., 14, North H<»ad, West Kirby, 

Cheshire, Alkali Works Manager. 

1901. Riclunond, Sylvester 0., 12, AtnblccoU* Road, Grove 

Park, l/te, K.E., Analytical (Jlieinist. 

1907. Ricketts, Guy D., 25, lluskissou Street, Liverpool, 

l>?cturer on Metallurgy (I,iverpool lluiversity). 
1886. Riddell, R., 87, Horninglow Stmet, Burton-on- 
Trent, Brewer. 

1894. Ridding, Howard 0., Scliool of Mines, Clinton Road, 
Redruth, ('ornwali, Principal. 

1884. Rideal, Dr. Samuel. Jjaboratory, 28, Victoria Street, 
Westminster, S.W., Consulting Chemist. 

1906. Ridge, H. i\l., Owton Manor, Seaton (Wow, Co. 
Durham. Mining Engineer. 

O.M. Ridsdalo, C. H., Kavenscroft, Roman Roat^ Lin- 
thorpe, Middlesbrough. Analytical Chemist. 

1899. Rietlerer, Emil J,, e/o Eastern Dynamite Co.. 

Eoroitc Works, Landing, N.J., U.S.A., Works 
Chouiist. 

1902. Riederer, Dr. Herman S., 251, West 95th Street, 
New York City. U.S.A., Cliemist,. 

I9(f7. Rigg. Gilbert, <•/«» New Jeisey ZiiK Co., Palmerton, 
Carbon Co.. Pii.. C.S.A. 

1892. Riker, Jno. J., 4(i, C'edar Street, New York City, 

U.S.A., Merchant. 

O.M. Riley, E., 2, City RoikI, Finsbury Square, London, 
E.C., Metallurgical Chemist. 

O.M. Riley, J. E., e/o John Kiley it Sous, Hapton, near 
Accrington, Chemical Manufacturer. 

1884. Riley, Jno,, Mij^yfiold, Thoraliebank, near Glasgow', 
Print Works Manager. 

1905. Riley, Louis J., 8, Newton Road. J.ondon, W., 

Chemist. 

1904. P-iley, W. A., Hazeldene, College Road, Norwich, 
Brewer. 

1899. Rink, Arnold, U, Bridgewater Street, Barbican, 
Ixmdou. E.(k, Tannin Extract Manufacturer. 
^889. Rintoul, Wm.. 4, Sewardstone Road, Waltham 
Abbey, Essex, Explosives Chemist. 

1901. Ripley, Philip F., 48, Central Street, Andover, Mass., 
U.8.A., Cnemist. 

1886. Riteon. T. N., 1. West aiff Villas, West CUff Road, 
Ramsgate, Gas Engineer. 

1906. Rivi^ire, Harry V., 232, Lafayette Street. Salem, 

Mass., U.S.A., Chemist and Leather Superin- 
tendent. 


! l«6a Boberte, Whl Brittain, 

riagt^ Brower and , 

i 1902. Robert*, Wm. H„ Lynwood, WeUiiQgtbk Btftid, 
Wavertroe, Idverp^, AnaWtipM Ctanial 

1902. Robertshaw, Chas. I),, o/o Chae. l^ioa mMl tDow, 

Oilworks, Belvedere, Kent, Anatytioal C^amipt. 
1891. Robwtaon, Alex. A., Riveredale, Creseington Paid^ 
Liverpool, Technical (demist. 

1897. Robertson, Andrew, J., 2, North Ninth Street, Bicii^ 
mond, Va., U.S.A., Analjrtical Chemist 

1903. Robertson, Fred., 128, Wellington Street, Glasgow, 

Analytical Chemist. 

1900. Robertson, Jas., 6, Wimkor Terrace. licfroy Street, 
Ck>atbridge, N.B., Analytical Chemist. 

1891. Robertson, Dr. Robt., 9, Sewardstone Road} 
(Journals) Royal Gunpowder Factory, \'^|Jtham 
Abbey, Essex, Analytical Chemist. 

1905. Robertson, Kobt., 135, Pearl Street, Boston, Mass., 
U.8.A,, Dyestuff S^osrnaii. 

1897. Robinson, Clarence J., Westerleigh, West New 
Brighton, N.Y., U.S.A., Chemist. 

1900. Robinson, Edw. B., 2, Wostcott Btreet, Hull, Oil 
Distiller. 

1904. Robinson, Prof. Franklin 0., Bowdoin College, 

Brunswick, Maine, U.8.A., Professor of 
! Chemistry. 

1002. Robinson, Hy. Fishwick, Culoheth Chemical Works, 

; Newton Heath, Manchester, Manufacturing 

Chemist. 

, O.M. Robinson, IL H., 75, Finborough Road, West 
Brompton, S.W., Analytical Chemist. 

P.K)7. Robinson, llcrbort 4iV.. Robinson Bi'Os,, Lid., 
Ryders Green, West Bromwich, Staffordshire, 
Tar DjsfjUer. 

O.M. Rolnnson, .Ino., 8. Albert Road, Widnes, Chemical 
l.'higmei'r. 

O.M. Robinson, Jos., Farnworth, Widnes, Chemical 
Manufacturer. 

1887. Robinson, Thomas, (Journals) 401, Street, 

Glasgow ; and (oomriiunications). The Villa, 
Nitshill, N.B., Chemical Works Manager. 

1902. Robitschek, Carl, 2(X), Worth Street, New York 
City, U.S.A., Scientific Brewer. 

1884. Rodger, Edw., 1, Clairmont Gardens. Glasgow, W. 

I 1904. Rodger, Robert, Government T.»aboratory, Clement’s 
Inn Passage, Strand, I/mdon, W.C., Chemist. 

1905. Rodger, R. L., Suffolk House, Gannon Street, 

London, IC.C., Manager (Pena Copper Minos). 

I 1904. Roe her. Dr. E. F., 114, Liberty Street, Now York 
City, U.S. A., Editor, “ Electrochemical Industry.” 

I 1903. Roelofseii, Dr. J. A., c/o Coal Distillation Co.^ 
I Middlesbrough, Yorks., Works Manager, 

j 1905. Rogers, Dr. Allen, Pratt Institute, Brooklyn, N.Y., 

' U.8.A.. Rcseareh (]!hemi.st. 

; 1900. Rogers, Geo. J., Wallaroo Smelting Works, South 
! Australia, Chemist. 

: 1890. Rogers, Harry, 6, Stoke Newington Common, 
I London, N. 

I 1899. Rogers, John, Ardeer Factory, Stevenston, Ayrshiro, 
! N.B., Chemist. 

1907. Roller. Prank R., 526, 31st Street, Oakland, Cal., 

I U.S.A., Powder Works Superintendent, 

i 1898. Roller, H. C., Verona, and Riversdale Avenues, 
j Newark, N.J., U.S.A., Superintendent. 

1899. Roll in, Chas., Bylton, East Jarrow-on-Tyn©, 
! Chemical Manufacturer. 

; O.M. Bolliu. J. C., 1, St. Nicholas Buildings, Newcastle* 

{ on-Tyne, Chemical Manufacturer. 

I 1905. Romanes, J. W., Minas de Rio Tinto, Huelva, Spain, 

! Chemical Engineer. 


O.M. Bix, W. P., Ffooester House, Kinglake Road, 
* Egremont. Cheshire, Potter. 

1890. Roberta, C. F., Linfitta, Delph, via Oldham, Cliemioal 
Merchant 

O.M. Robei^, F. G. Adair, Qak Hill Lodge, Frognal, 
N.W., Chemical Manufacturer. 

1901. Roberts, H. E. U., 14, Newton Road, Faversbam, 
Kent, Chemist (Cotton Powder Co., Ltd.). 

1886. Roberta, E. Wightwick, 22, Osile Arturo Prat^ Val 
potaiso, Ohili, Analytical and Consulting Chemist, 


I 1898. Hoode, Rudolf de, International Paper 0dl‘, Glens 
Falls, N.Y., U.S.A., Chemist and Superintendent. 
I O.M. Bosooe, Sir Henry, F.R.S., 10, Bramham Gardens, 
j South Kensinj^n, S.W., Consulting Chemist, 

j 1901. Rosoow, Jas., 471, Park Avenue, Paterson, 
U.S.A., Colourist and Chemist. 

1893. Rosoow, Jno. F., P.O. Box 417, Eoonton, B,J., 
U.S. A., Print Worlps Chemist L 
1899. Rosoow, Wm., 24, Prince Staeet, YkwtuoJtat, E.L, 
U.S. A., Analytical Chemist 
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AS SfMdina Artms, 

•; XotoBtOi Csbada, and (Jounub) 203, Kiric 
1 Awotw, sy^uim. N.Y,. U.8.A.. fiotanot ot 

liu » Eiiateewing. 

IWJ. RM«Bl>Utt, A. H„ Caiemirt. 

W. Kownmurtan, Dr. Oeo. D., 1700, Fitzwater Straet, 
etftt^a I>, Philad^phia^ Pa,, U.S.A., Manu- 
^ faoturing Ohomiit. 

190C. Bo^nbaia^ Walter, Park View, Park Road, Ted- 
dingtoQ, Chemliib aiid Metallurgist. 

18®^. BiOo^beim, Dr. Otto, 68, Belsize Park Gardens, 
Hampstead. N.W.. Research Chemist, 

1887. Rosa, Alex. J. J.. Tayavalla, Falkirk, N.B., Chemical 

Man ufaoturer. 

1883. Ross, Arthur, 1, Glengall Road, Old Kent Road, 
tAAA Ti ^*^^®*^* S.E., Analytical Chemist, 

1900. Ross, Raymond, Public Analyst’s Office, Burnley, 
Lancashire, Analytical Chemist. 

1906. Rossi, Auguste J., c/o Roessler Hasslacher Chemical 
Co., Perth Amboy, N.J., U.8.A.. Mining Eiigi neer. 
1906, Rossi, I,roui8 M.. c/o Perth Amboy Chemical Work.s , 
Perth Amboy. N.J,, IL.S-A.. Mining Engineer. 
1906. RosPiter, E. C., .1, Pnrk Road, West Smethwick, 
Birmingham, Chemical hhiginecr, 

1888. Rothwell, C, Seymour, Photographic Works, 

Mobberley, Cheshire, Chemist. 

1905. Rothwell, Robert George StriM.‘t. Moss Side. 

Manchester, Chemistry and Physics Teacher. * 
0,M. Rottenburg, Paul, Castle Chambers, 66, West 
Regent Street, Glasgow, Chemical Merchant. 
1899. Rouse, H. W,, 02, Russell Road. Custom House, E., 
Foreman (Suljihuric Acid Works). 

1903. Rouse, Wm., 26, .Albert Streei, Alexandria, Dum- 
liartonshire, (’bemist. 

1906. Rowell, Herbert W,, c/o Lookc, Lancaster and Co., 

Ltd., Bridge Read, Limebouse. E., Analytical 
i’homisi.. 
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Btmiitkg, D. A** Iton^d 
Yio,, Auatratta, Asaayoar, 

Runyan, Elmer Q., Hiitoldna Buildiim. Waabiiigld^ 
D.C.V U.8,A., Chemist and Gw ^peotor, ‘v 


Rushby, Wm., Broomfield House, Ba&y, VorkMbf 
AneJyst. 

Russell, David, Codham, Markinclt, Fife, SooUand; 
Pawr Maker. 

Russell, duo., Anehor Brewery. Britten 6ti!eet3» 
Chelsea, Ix)ndon. S.W., Brewer. 

Russell, Dr. W. J., F.R.S., 34, Upper Hamilton 
Terrace, London, N.W., Professor of Chemistry. 

Rust, Robt. R., 1316, Fourth Street, Peru, Hi., 
U.S.A., Chemist. 

Ruttan, Prof. R. F., Medical Faculty, McGill Uni- 
versity, Montreal, Canada, Professor of Chemistry. 

Ryan, I^of. F. (L ; (Journals) o/o Parke, Davis 
and Co., Detroit, Mioh., U.8. A., and (subscriptions) 
o/o Parke, Davis and Co., Ill, Queen Victoria 
Street, London, E.C., Manufacturing ChemisL 

Ryan, Ironeous F., 462, Fairmoiint Avenue, Jersey 
City, N.J., U.S.A., Chemist. 

Ryland, Chawncr, 53, Park Road, Aston, Birming 
ham, Brewer and Chemist. 


1896. Saalfeld, Adolphe, 2, South King Street. Manchester, 
Chemical Merchant. 

1895. Saarbooh, Dr. L., 114, Pearl Street, New York City, 
U.S.A., OoiiHulting Chemist. 

1905. Sabin. Alvab H., 432, Sandford Avenue, Flushing, 
^ N.Y., U.S.A., Chemist, Vaniish Works. 

1883. Sadler, A. E., Sand Hall, Ulverston, Lancashire, 
Manufacturing Chemist. 


O.M. Rowland, W. L., 4800, Olioster Avenue, ^Philadelphia, 
Pa., U.S.A., Chemist. 

1904. Rowley, Ernest W., Chemical Laboratory, Loco- 
motive Department., North Eastern Railway, 
Gateshead-on-Tyno, Analytical Chemist. 

1901. Rowldy, Walter Eugene, c/o Schoellkopf, Hartford 

and Hanna Co., 100, William Street, New York 
City, U.S.A. 

1904. Rowling, 8. R., 1, Beochwood, Kendal, Westmore- 
land. Chemist. 

1896. Royal-Dawson, H., o/o Messrs. Poytou & Son, 
Chemical Works, Lister Street, Birmingham, 
Cliemiflt. 

1898. Royle. Chas. L., o/o Parry and Co., Samalkot, 
Godavnri District, Madras, India, Sugar Chemist. 
1898. Royle, Thos. H., (Journals) 12, Barfield Villas, 
George I,anc, Woodford, E^ex, and (oommunioa- 
tions) Bareilly, United Provinces, India, Chemist. 
O.M. Royse, 8. W., St. Andrew’s Chambers, 20, Albert 
Square, Manchester, Chemical Engineer. 

1902. Riioker, Dr. Hermami von, 675, Potomac Avenue, 

Bufialo, N.y., U.S.A., Chemist. 

1896. Ruddock, Fred. G., Corporation Street, Warrington, 
Analytical Chemist. 

1896. Rudge, Alfred, Sutton, Alkali Works, St Helens, 
Lanes., Analytical Chemist. 

1904. Ruef, Harry H., c/o The Warner Chemical Co., 

• Carteret, N.J., U.S.A., Chemist. 

1884. Rufile, Jno., Musley, Ware, Herts., Consulting 
Chemist <uid Electrician. 

1906, Richard, 8, Alroy Road, Aiifield, Liverpool, j 

1898. Ruhb Louis, o/o Roeasier and Hasslaoher Chemioa! ! 
Co,, P.O. Box 1999, 100, William Street, New i 
Yoek City, U.6.A,l(^einioal Merchant 
O.M, Rumbliilf C., Betmofre Works, Battersea, liondon, 
S,W., Candle Works Chemist 


O.M. Sadler, Sir Samuel A., Middlesbrough-on-Tees, 
Colour Manufacturer. 

1884. iSadiler, Dr. 8. 1*.. 145, North 10th Street, Phfia* 
delpliia, Pa., U.S.A., CWsultiug Chemist, - 
1890. Hadtler. J>r. S. 8., 29, South lOth Street, Aiila- 
dolphin. Pa., U.S.A,, Chemist (U.S. Chistoms). 

1906. Salford, E. Brijrham, Albuquerque, Now Mexico, 

U.S.A., Chemist. 

1897. Sage, Edwar<i, 160 — 162, Keiinington Park Road» 

Loudou, b.K., Oousulting Chemist. 

1907. Saiki. Kenkichi, 38, West 68th Street, New York 

i tJity, U.S.A., Chemist. 

j 1884. Salamon, A. Gordon, 1, Fonchurch Avenue, London* 
j E.C., ConsulUrig Chemist. 

I 1885. Salamon, Jno., Rainham, S.O., Essex, Manufao- 
I turing Chemist. 

I 1884. Salis-Mayenfeld, Dr, E. von., 9, Maephefrson Terrace, 

1 Albany, N Y,, U.S.A., Teohnioal Chemist 

I 1902. Salm, Louis N,, 22, Cliff Street, New York 0tV, 
j U.S.A. Chemist. 

I 1902. Salter, M. J., Ureyiick House, Miokleton, CampdcA, 

I Gloucestershire, Analytical Chemist 

i 1905. Sammot, Dr. G. Victor, 68, Northampton Rtceot* 

I Boston, Mass, U.S.A., Chemist. 

O.M. Samuel, W. Cobden, 66, Croxted Road, WCtt 
Dulwich, 8.E., Analytical OhemisK. 

! 1896. SamutilsoD, Francis A. E., Sir B. Samueiaon ' and 
j Co., Ltd., Middlesbrough, Ironmaster, 

j 1904. Sand, Dr. Henry J. S., University College, NotHtig* 

I ham, I.4eoturer and Demonstrator. 

1906. Sanders, J. McConnell, c/o Direooion Gene)rkWdo 
Aduanas, Palooio Nacional, MexicOi 
Analytical Chemist 

19(h2. Sanders, Warren W., o/o Larkin Soap Co,, BttfMch 
N.Y., U.S.A., Oiemist 

1896. Sanderson, John, o/o S. Cohen, Ltd., 16* w 

well dose, London, E.C.', Chemist i ^ 

1898. Sanderson, T. C., Dnboise Avenue. 

Brighton, N.Y., U.S.A.. Chemical 




jOttMiM, ■oi’’ TH®‘'8adiiWv dr''.e«fikiqAt immttet..: 


Surfotd, P. Oenld, 20, CoUnaMtoot. Loi>4ou, E-C., 
'€ Am^yirt iwid Ooiwulting CSiemwt. 

rm. Sanger, Prof. Charles Robt, Harvard College, 
Cambridge, Mass., U.S. A., Profossor of Chemist^ . 
1800, Soniter. E. H.* Strafford Villa, Moorgate, Kothor- 
horn, AnaMeal Chemist, 

1001. Saanent. I>r. Geo. W.^ Carpenter Steel Co., Beading, 
Po., Cketnist and Metallurgist. 

1008. Sotttiders, liewis E., o/o Norton Emery Wheel Co., 
iTio^ EaJte, N.y., U.S.A., Electro- Comical 
Enmneer. 

1006^ SaY)(n<fers, Walter M., 20, Bo'wey Street, Olneyville, 
R.I., U.S.A.. Analytical Cliemiat. 

1805. Savage, Arthur E., Charles Street, Elstemwick, 
Victoria, Australia, Metallurti^t. 

1805. Sawers, Wm. D., 1, Athole Gardens Place, Glasgow, 

Chemist. 

1003. Sawin, Luther R., Mt. Kiaco Laboratory, Mount 

Kisoo, N.Y., U.H.A., Bacteriologist. 

1001. Sawyer, l>r. Harris E.. c/o Felton and Son. 624. 

East Seciond Sti'cct, South Boston, Muss., U.S.A. , 
Oiemist. 

1806. Sa3se, Sigmond, 107, Manhattan Avenue, New York 

City, U.S.A., Manufacturing Chemist. 

1896. Sayer, Harry, 5, Orchard Road, High Barnet, 
Herts., Metallurgical (‘liemist. 

1800. Sayers, Jos. J., Nobel Villa, Stevenston, Ayrshire, 
Explosives Chemist. 

1805. Scales, F. Hhillington, “ Jersey,’’ St. Barnabas Rood, 
Cambridge. 

1890. Schaak, Dr. Milton .1.. 108, J'enn Street, Brooklyn, 
N.Y., U.S.A., CbemiHt. 

O.M. Sohftok-Sommer, Dr. G.. 48, Marlborough Mansions, 
Victoria Street, Ixindon, S.W., Sugar Refiner. 
1890. Schaefer, Dr. L., Maywood, N.J., U.S.A., Manu- 
facturing Cliemiat. 

1903. Snhanohe, Herman O., 3401, Gray's Ferry Road, 
PhiladoMua, Pa.. U.S.A., Chemist. 

1900, Scheffer, Heinru'Ji. 7, (!ouyngbain Rood, IluKlKfrnu*. 

Manchester. Chemical AppnratuH Manufacturer. 
1908, Scheidel, Dr. Aug., Onion Club, SycUiey, N.S.W., 
Australia, Managing Director. 

1880. Scbullhoas, Henry Alf., Thornliill, Beach Hoad, 
^ Hartford, North wich, Mcclianical Engineer. 

1004. Schenck, IJenrv, ir», Universilv Jfirue, New York 

City, U.H.A.‘ 

1894. Sohidrowitx, Dr. P., 57, Chancery Lane, London, 

W.C., K^eansh (ihomisi. 

1895. Schioffelin. l>r. W. Jay, 841, Southern Boulevard, 

New York City, U.B.A., Manufacturing Chemist. 

1901, Sehicren, G. Arthur, Dixie Tannery, Bristol, Term., 

U.SvA., Mechanical Engineer and Tanner. 

1006.* SchiU, Dr, Emil, e/o G.^Siegle Co., 70, Duane Street, 
New ITork City, U.S.A., Chemist, 

1902, Sohlegcl, Jno. Win., cor. Main ami Toledo Avenues, 

Elmhurst, Long Island, N.Y., U.S.A., Chemist. 
1893. Bchloicher, Francis J., 38, West Tenth Street, Ixmg 
Island CSty, N.Y., U.S.A., Teclmioal Chemist. 

1002. Schleainger, Basil E., 92, Mount Vernon Street, 
m Boston, Mass., U.S.A., Oiemist. 

10OL SchUchting, Emil, 1710, (3iestnut Street, Phila- 
delphia. Pa., U.S.A., C3iennHt. 
jMkfiS. Sohmidt. Herman B., 2623, Essex Place, W.W.H., 
Cincinnati, Ohio, U.S.A.*, Manufacturing (Chemist. 
1006. Schmidtii J., Cross Street, Burton-on-Trent, Works 
Manager. 

1007* Bchmitt, Charles A., The Carter’s Ink Co., 172, 
Avenue, Boston, Mass., U.S. A., 

Chemist. 

lOC^ Bohneih^^ Josoph? 1 4th .Floor, Reytor Building, 
^ Chirago> U.S.A., Chemical Engineer. 

J., c/o Union Carbide Co., Niagara 
Naf,. H,a A., Chemist, 

1005. ,1^. K G.., Oontinental Color and 

82, India Street, Boston, Mots., 
Ghsmist. 

1800; |tol^ ^o United Cbke and Gas Oo,^ 

Jifew York ;0ity» U.aA., 



. 

1904. Schniewind, HeSnrich, 

62, Greene Street, New Ym 
Vice-President and TrefunifOr. 

1897. Schoder, Dr. Robt., 6, Brandretft Bond, 

8.W., Chemist. . ^ 

1904. Sohoeller, Dr. Walter K., o/o D. C. GriA^ 

Victoria Avenue, Bishopsgate Without^ 

; E.C., Analytical Chemist. , 

I 1902. Schofield, Jas. A., The University, Sydney^ 

I Australia, Lecturer in Chemistry. , /s 

: O.M. Scholefiold, H. E., Edge Hill Chemical Wort«fcif| 
' Liverpool, Chemical Manufacturer. 7/' 

j 1898. Hcholcs, Geo. R.. D6p6t ^G^m6ral de^la 
I Extract of Meat Ck)., Ltd., Antwerp, Belginnif 

j Analytical Chemist. j 

' HH)6. Schramm, Quirin, Ofcto-Hilgenstock Coke Ov€flf^,j, , 
j Ltd., Tinglcy. near Wakefield. Chief Chemist,,, \ 

' 1906. Schro<‘«ler, C. if. E., 221, Pearl Street, NewY^' ^ 
! City, U.S.A., Analytical Chemist. ; 

1 1896. Sohroeder, E. August, c/o Churoh and Cbv, 

1 Street, Brooklyn, N.Y., UJ3.A,, Ohendst. , 

1 1906. Std'nilfen, Dr. C., 11, Clive Row, Calcutta, Ihdia* 

I Analytical Chemist. 

; 1904. Schultz, C^arl R., 440, First Avenue, New York 
! City, U.S.A., Mineral Water Manufacturer. 

■ 1901. Schultze, Win., «‘/o General Chemical Co., IjnpNd 

I Hill, Long Island, N.Y., U.S.A., Oiiemist. 

' 1893. Schupphans, Dr. R. (’., 175, Pearl Street, New York 
' City, U.S.A.. ConRulting Chemist. 

: 1898. Schwab, Dr. L. C., Sedanstrosse 63, Bembin||^. 

: r Anhalt, Germany, Technical Chemist. 

1 1902. Schwarz, Gustav A., Orasselli Chemical Co., 60* 

I Wall Street, New York City, U.S.A., Man«|^. 

; 1889. Soh we ich, Emile. .See Mond, EmUe S. 

■ 1903. Sell weickert, Karl, 46, Hazoiw'ood Avenue, Rahway,! 

N.J., U.8.A., Cherowt. 

i 1894. Schweitzer, Dr. H., 128, Duane Street, New York 
’ City, U.S.A., Analytical Chemist. « 

' 1905. Schwcizcr, Alfred, 14, Hue de (Calais, Paris, Fraiwtt. 
1906. Schwerin, l^orcnz R., c/o Casein (ki. of America, 
Bninbridge, N.Y., U.S.A., Vioe*President» 

('asi^i Co. 

PMMi. Scott. Alex Diivington House, Faversham, Kent, 
Assistant Manager (Cotton Powder Co,). 

189L Scott, Andrew, Royal Gunpowder Factory,Walthant 
Abbey, Essex, Analytical Ohemist. * 

1906, Scott, A. Putnam, Dominion iron JP Steel COr, 
Sydney, C. B., Canada, Chemist. 

1889. Scott, Ernest G., 2, Talbot Court, Grocechturok 
Street, Ijondon, E.C. ; and (Journals) 67, Lord 
Strei't, T.iverpool, Soap Works Ohemist. 

1898. Scott, Jas., Cawnporo Woollen Mills, Cawnpore, 

India, Chemist. 

1894. Scott, Jno. Gillespie, 33, Sciennes Rood, Edinbtpcgh, 
Analytical Chemist. 

1902. Scott, Waller, c/o I’he Powell Duffryn S'k^am Cool 
Co., Ltd., Aberaiiian, near Abordare, (.'hemiat. 
1894. Soott-Smith, U. E., 67, Surrey Street, Sheffield, 
Analytical Chemist. 

1889. Scovell, M. A., J.^xington, Kentucky, U.S. A., 
Agricultui'ttl Chemist. 

1904. ScovilJe, Wilbur L., 60, Washington Street, Boston* 
Mess., U.S.A., Anal^ioal Cliemist. 

O.M. Scudder, F., Mersey and Irwell Joint Committee* 
44, Mosley Street^ Manchester, Chemist. 

1896. Seabrooko, H. Cecil, Black Ash, Grays* Esow:, 
Research Chemist. 

1906. Seabury, Richard W., e/o Loando Hard Rubbfflf Co., 
Boonton, N.J., TL8.A., Factory Superintendent. 
1900. Searby, Fred. M.. West Berkeley, Cid,, iRS.A., 
Oilworks Superintendent. 

1889, Seorl* Albert, Montreux. Victoria Rood, Sidoup» 
Kent, Teohnieal CSiemist. 

1898. Searle, Alfred B., 29, Aahtield Terrace W<»fe, New- 
oaBtle-ou-Tytm; and fJoumalsl CStftonvBle, Olwte- 
mont, Sheffield, Analyticai Cnebiiet. 

1906, Seaver, Joshua* 212* ifak Street* goatim* 

U.aA** DoakM* in Dj«o«s wnd .ikett^^ . 

1907. Sebold, George, 364* Nliwbeth AVw«e* Ba&bbcai, 

K-J.e U.S.I ’ 

/ c ' - ' ' . , ''i'/ 








